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A Study of the Fishing Condition of the Tuna and
Marlin in the Tasman Sea*

By

Shigeyuki Koca

The data were obtained the rough the investigation by the KOYO MARU,
Training Ship, in the Tasman area from November 20 to 28, 1966. At present the
Tasman area is restricted roughly to the area extending from 170°E to 180° and from
30°S to 35°S.  The author investigated the hooking rate, the body size composition.
the gonad index and the stomach contents of caught fishes on KOYO MARU.

The results can be summarized as follows:

It is pressumed that in the summer in Tasman area albacore distribute more
denscly than other species of the tuna and marlin and has a dominant influence
upon the fishing conditions of those species.

Bigeye tuna shows the best catches of all other species of the tuna and marlin
except albacore and holds a considerable importance as the object of the longline
fishery. From this fact, it can be pressumed that the main distribution region of this
species is formed in the high latitudinal area as in the case of the equatorial arca.

In the Western south Pacific, yellowfin tuna form its main domain of living in
the low and the middle latitudinal areas, striped marlin and shorthill spearfish in the
middle latitudinal area. But, these species show remarkably poor catches in the area
south of 30°S. Therefore, these species are not so important as the object of fishing.

The center of distribution of southern bluefin tuna lies in the area south of 30°S.
But, this species shows remarkably poor catch during the season between October
and December in the area north of 35°S. It is pressumed that the northernmost
border of the main distribution region of this species retreats to the area of about 33° S.

It is perceived that the distribution of the tuna and marlin in the Tasman area
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shows the discontinuous changes in the direction from the south to the north of those
boundaries which lic in the arca near 32° S. Especially, this tendency was most con-
spicuous with the albacore and bigeye tuna. A remarkable zonal concentration of
bigeye tuna is found in the high latitudinal arca between 30°S and 32° S. It might
be supposed that the accumulation of bigeye tuna is associated with the discontinuity
of the occanographic structure.

It is clearly perceived that there is a direct correspondency between the distribu-
tion pattern of the tuna and marlin in the “Tasman area, and the formation of the
current systems and the existence of the discontinuity lines at the boundaries of
watter masses. The present result provide with the evidence in support of the fact
that the fishing conditions of the tuna and marlin are controlled by the structure of
marine cnvironment, mainly of water system and water masses, and its change.

‘The greater part of albacore caught in the Tasman area is composed ol the im-
matured fishes. From this fact, it can be pressumed that groups having larger bodices
in the middle latitudinal arca are spawning groups and those of smaller bodies in
the high latitudinal arca are leeding groups. Though the greater part of bigeye tuna
caught in the Tasman arca is composed of matured fishes. The matured fishes ranged
from 0.8 to 1.0 in gonad index. Morcover, it is pressumed that the main region of
spawning ol this species corresponds not to the high latitudinal arca. The ovary
weight and gonad index of southern bluefin tuna caught in the Tasman area arc
consistently smaller than those from the Indian Occan. It is pressumed that the
southern blucfin tuna caught in the Western Pacilic is composed of the immatured
fishes,

The purpose of this report is to estimate the conversion equation between length
and weight of albacore and bigeye tuna caught in the Tasman arca. Therefore, for
converting length-frequency data to weight-frequency data, the length-weight relation-
ships derived from the regression of weight on length can be taken as:

albacore ; w=3.045 - 4—4.720

bigeye tuna ; w=2.739 « #—+176
where £ is logarithm of length in centimetris and w is logarithm of weight in kilo-
grams. Albacore caught in the middle latitudinal area are fatter than those in the
high latitudinal area of the southern hemisphere. The distribution patterns of al-
bacores in the arca west of the International Date Line of both the South and North
Pacific Oceans show a pecuriality that fishes having almost the same relation between
body length and body weight from the geographical standpoint inhabit symmetrically
in both the hemispheres.  Bigeye tuna caught in the cquatorial area are fatter than
those in the middle and high latitudinal arcas of the southern hemisphere.  But, in
the arca south of 10°S, the length-weight relationship of bigeye tuna scarcely varied
according to the location and scason. Thercfore, for the purpose of converting length
frequency samples to weight frequency samples, it seems that the statistics obtained
from the total regressions arc not affected by the dilference in location or seasons.

It is characteristic of albacore that they feed on smaller and less prey than other
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species of tuna and marlin. It may be justifiable 10 conclude that albacore exert
vertically wide feeding and have a character of preying upon animals in the deep
layers. Concurrently, any important animals as the object of the fishery are not
included in the food organisms of these species. Morcover, there is no close relation
ol food chain between albacore and the lishes migrating in the surface layers in the
high seas. It is pressumed that albacore are the carnivorous fishes of higher degree
and de not prey selectively upon some specific food organisms.

The present results provide with the evidence 1o prove the lood habits shown in
the preceding reports.  Namely, it can be deduced that because of this powerful
activity of feeding, the growth of the wuna and marlin is not restricted in the high
seas where the kind and quantity of organism are very few. This fact is perhaps a
factor by which the resources of the tuna and marlin in the occanic waters arce
maintained in an extremely stable state unlike the important coastal fishes showing
perpetual fluctuations.
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Table I. Species of the tuna and marlin refetred in this paper.

Japanase name Commen name

Science name

Binnaga | albacore

Mebachi { bigoyo tuna

Kihada ‘ yollowfin tuna
Minamimeguro southern bluefin tuna
Makajiki striped marlin
Faraikajiki shortbill spearfish

Thunnus alalunga (BONNATERRE)
Thunnus obesus (LOWE)

Thunnus albacares (BONNATERRE)
Thunnus maccoyii (CASTELNAL)
Tetrapturus andax (PHILIPPY)
Tetrapturus angustirostris TANAKA

. . -
1.75 1. 80 1.85 1490 1495

log I
Fig. 1. Relation between body length and body weight
of albacare in the Tasman area.
log I. and log 1V are the logarithms of body length
and body weight respectively.
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Fig. 2. Relation between body length and body weight
of bigeye tuns in the Tasman area.
log L and log W sre the logarithms of body length
and body weight raspectively.
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L &S 2ot BOARRO L DR s S HF oM, SEIE NN ISR S o T, BT 5 PO
IIG L T, B0 « o0 o WA « AN s L OV 0 5 BHfic 2t 1o (Table 4~Table 6),
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TRHIE « 4HBRTR Bt X VARSI BT 20 Tilis,
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31°~35°S + 160°E~180° (D 2 A 7 il T,  S9HERYH 1.0 DLEATRL Il v oo 470 1 flid 7 T,
DNTANFD0.26, TOEMDIFITF0 e FNF e 2 NOFBEFTIIFIANTFICOII-TILO
UFTxbwTHEETHD, &18, 13 IV oDRMMHLD. ZOZ EhdH, SHRTRY L FWE
A S F-AESED S BT & LTI % LT3,

PIHHEDRIEIITHE : €2+ HIE 31°~32° S Hl TRVIOMIPR LR L, 0k DL ) DIz r
S LR ICFOFIR 2R, HELH.E D0 35°S (HEDHRIC 2 S & 1o UTORMUIERL 2. &

Table 2. Hocking rate® and numbor of used hooks of the tuna and marlin Fishery in the Tasman ares,
(Hooking rate in Gothic and number of caught Fishes in small hand style).

| ; ;
P L Hooking rate : Number of
1 ‘

Foe A | BE YE  SBF  sM | sps | uedheok
o . ; ; i o
106 ff: 2 1ig | 0'11 1 0'11 ? 0'11 _ ’ — ‘ 840
e 1% ot = 02 = - 840
R I I
EEe o8 ow - - - - w
7 g;: g 1ig o i oy -z | 0.22 1 0'11 945
e =
BN B I e
e 1 | 180 - I - 950
L B Nl B R

* The words “hooking rate™ is used to indiceto the number of caught Fishes by 100 baited hooks.
In oll the tables of this report, “AB” indicates albacoro, "BE” bigeye tuna, "YF” yellowfin tuna,
“GBE" southern bluofin tuna, “SM™ striped marlin and “SBS™ shortbill spearfish respectively.

iz, 32°S (HEAENCL T, Zh.k b EubE BLUHOMR I3 5 MR ITI L2 S s & SR
R
AT LTI ERIL 4, BEDOWHIENEN S 2 EFEELICT T AR L I, bl v
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35°S {FEDHRTIRIOMINIE TS - 12e AU & FIZDOTEGOINMEE LR L 1055, 1apie LT
DIERHEL, .

FNZREREICEO T IMERL TS, kblbk YD 31°S (fIEOHIK TR b hicigsh
12DAT, REEHE L TofER b0,

T ieyolRt b L YD 35°S (HEDBK CltLITMIRIES 1LItD T, &Y OIE & IEHDHIN
2RL 1

CRHUFEI?VIAHOH20.02DRICOFNERERLTNDY, S XI5 LR, Kbtk
b 31°S {HEOHETENICRBI NI BB E & E 5,

PIOEDLIENDHE : 32°S (FIEDOHIME Tlet b IFiE A0 o F 7 & A X FRRILE ) ORI S 13 &,
S EROPINETRU 120 7 DI hOMIIT DU TG 12 12048, RO L% s 5
T &IXTRgpols (Table 2),

2. MEokxax .

{llds X HaREUE - 2 o HIUKIT OO TR L &SRO Wik S il b s &,
itk b DHERICI 2 (2 EDTHICARRIEY S i S bt o X, kbtifnsaridbrbo
32°S {FEOHMD 5l Sk B REic b b g 3 &, SRR D DGR 53 & BET
B iy S, E1s, AMONIE S EIEIIIT LU oA, BHEE &, T~ Kk 75~80cm {fiIficdh
b, o, EMRIEET 5 ARG & 65~85cm DfiffkIE D { DITL > THER I LTI 3B,
Ubrl, HEZEEL D § 80em L&D § DD LB 2RIGHP2 L, 70cm ELFONEHELSERD & DHs
HLMBILTWS, i, FakR o 7semicdl, Mk 74.7cm ThFhithst, 2o ¥, (kR

Table 3. Avorage body length and body weight of the tuna end marlin caught in the Tasmen atea,
(Body length (cm) in Gothic and body weight (kg) in small hend style).

Area AB BE YF SBF SHM SBS
34° 15/ S 75.3 129.9 137.1 132.5 - -
160° 411 E 9.4 45.3 4.4 43.0 — —_
3s°01'S 77.0 - 118.7 115.4 — —
161° 30 E 8.8 — 35.1 29.6 - —
34° 00! S 77.6 —_ - 113.0 — —
162° 44/ E 9.3 —_ — 28.2 — —_
32°23'S 73.4 102.0 - - - —
164° 27 E 8. 44.5 — - — —
31° 0V S 78.1 147.5 121.0 — 188.6 129.3
167° 22! E 10.1 60.3 30.3 —_ 113.1 11.0
31°01 S 75.1 139.8 - - - -
170° 46’ E 8.7 52.4 - — — —
31° 39/ S 74.5 127.2 - - — 143.2
173° 49' € 8.4 40.6 — - - 15.6
33°21I’S . 745 81.9 - - - -
176° 24' E 8.3 28.9 - —_ — —
35° 111 S 80.1 — - - — —
179° 15' E 10.5 — — — — -
Total 74.6 123.5 123.2 130.3 188.7 136.3
8.6 39.5 33.5 32.6 113.1 13.3

HUIRITHBWT, EREEET 2 AETORIIMENEE & 5~ 13 kg ORETRED b DIk > THREN, »
2, T~ FROFNRE 7~9kg {ITICTEET 5. UL, HEEEL D 11 kg BLEOARBIATRIL DS Hid
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Albacore

Body length Body weight

%

40.0

20.0

40.0

20.0

M+-F M+F
40.0

20.0

Bigeye tuna

40.0

20,0

Fig. 3. Body length and body weight composition of albacore and bigeye tuna in the Tasman ares.
Il : weight 10kg (albacore, pitch 2kg) or 5Ckg (bigeye tuna, pitch 10kg),
11 : length 70cm (albacore, pitch Gem) or 125¢m (bigeye tuns, pitch 10cm),
V : averege, M : male, F : female.



58 W i | R 7 AW 16 (2,3)

24, kg LFOPRD QDL SN HIn o k1, NEIR LiEoD 8.8kg 2L, ML 8.4kg
THTMRPIU,

ARFOQRUERE 7 0 5 LR, WL D OIRMICHIY D &b BT 5 Hiahs 5 bl
bhrd, AMOEEHMEAS &, 20T~ Kt 125cm [(HIEITH D, -, ZOEBRER 110~14Ccm Okl
BOLOILE>TUHSNTL S, [, KRHURTIX, T —Fiz4okg (HECH Y, o, TOERL
30~60kg DERBO § DIT L > TR INTU S (Fig.3), o &I, fEIEANC &% Lo L 1085 R, itk
LI HED 129.2em (L, B 125.9cm, 12, SEIATILHED 40.5kg 2L, HEZ 37.7kg TR B0

TORHD VY« 72 FRIIHGEN D2 12z, (WAER BT D C LIXT Euh o1 (Table 3),

3. #EBLEBOBE .

AL EAMOIMESRTANRB IIDIT, Y HE 2 AFOMfkiz 20T, ThTholEERLED, R
—{EROBININES > ¥ D TRT.

¥ ORI, logW=3.045 log L—4.720

X FOMhit, logW=2.739 log L—4.,176

4. &£H-&H

e PR FOEHIMCOWT, T NGIERIRTERREZMIEL 12, ZORKMR, HHIRERRIcS
WT, ¥rFMitifiTvide.eg HMTIk16.62 TADDHTIEL, 21T IRBEFNFIIT 163.9¢ & 43.68
Thole FNSOHEHEJIMANL 92 & 36¢ Thoice T4 I <4 oldlld 15z, EEME 22 NFIURL
2o

HEH - o SR HEE LIBZIPHIINBIL TW A, BOLDH3HIAH50.7% THhhicHi, +1
FETF IS OTREOLDINEHNETIZ83%, HETIL75% 2RL TIERMNCS L. LL,
ANRFRENG 7 oFERL-T, HOLHINHEA 81.8% THEDWHULZLLLNRLTND o
TAOXEIOIA DR ATRENONEREY 2IRLI VDT, CORIC>WTORREH (.

5. *40«AS:HOBEMN

(1) B & s

227 P SIS NIz Y0« 3 R FOMEEMOIRIL A HWTL L, THLRINL THEH -
FET « STURNT - WUERIS L HKFTIC ANIU 22, 20U Mg st 5 MRl o ML 26 BN
ZiEL e UL, SHEREHOLTINIOMBERBR it Ao MRk & - TRz 50T, UTFiiEao
i & it 3,

Yo ik 203 ROTITHZHY 2L 2850 MFESIZAINE & £ &, TN L Ui S0
RS HARFTRIZUAE « 5920 20D LD ML 2253, M4 % &, SE
0.1~0.2DRTLHi12, MEEHE L TRMMIZHEMI N THTH L O MBLMEL>TU D, DT,
THRAR RN e v A X AR AT TN XA TLH BTN I NDIAKXE s NN 47K
TN v HOHBIT YA RBE L, ZNSOMBIRR 1~2 % T, JEZESIIITEINT
L BH, BUHIL0 EFTH 3 VIR M &3 A Sty

FRRITR = CHE 7 =2 BINHMEYOS BTREZL T, TNHOMIRUL20% LLETHY, 25
BOANL 21 ELLTRS RS h, MREHELTRLMETH 5. 20T, HEIN & THTS il
BLTO a5, MAOKE SHEHOMEERE D SbLThI0dic, e L TOEMUE D EH
ABIB,

FUEFTIR A HME 2 3WHH CIBIL T, IUBIE « BfORE 31235, 2« =& G § /R
fE2r TS,

BUBNIE 2 7 5 MBI TO 345 FHEVIDOMEED & JL81 2 5 I Bt iz,

—_ 8 —
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M E LTI 24t EDfilfihsiety (Table 4),
20 AMOME 22 B 2>OTHAL L 2 5, MRERE L F A OWEE Y & WD < 151
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Table 4. Rates of appearonce (A) and proy (P) of food orgenisms in the tuna caught in tho Tasman

aroa.
AB BE : Y F SBF
Spocies of food organisms [— — — ot ——— o R ——rl -
A(%) P A(%) P A(%), P A(%) P
Piscos X | t
Alopisauridae 4.9 | 0.1 27.2 | 0.41 - 66.7 L L33 500 | 0.5
Borycidao 1.0 0.01 4.5 0.14 | —_ ' —_ - —
Clupeidac 1.0 | 0.02 - - - - - -
Carangidao 1.0 0.0t - —_ — l - — | —
Chirocentridse 1.0 0.01 - — - - — —
Balistidso 1.0 ! 0.03 i - - —i - - =
Molidae 1.5 0.03 : —_ - — — —_ —
Ostraciontidse 1.0 0.04 - - - _ - —
Lampridac 2.0 0.05 | - = - , - - < -
Lopidotiden 0.5 | o.01 - - - - - —
Sternoptychidas 0.5 ; 0.0 4.5 | 0.14 - - = -
Polyipnus 4.0 | 0.20 9.1 0.36 _— , — - -
Myctophidse 1.0 | 0.05 | 4.5 | 0.10 - - - —
Bothidae 1.0 0.03 4.5 0.05 - ‘ - - -
Exocoetidae 1.0 0.03 — - - ‘ - - —
Lophiidae — 45 | 023 1 — | =i == -
Unidentifiod Fishos i 2.5 i 0.10 4.5 0.23 - — - —
Crustacea ; ? ;’ \ ! ! f %
Macrura 36.5 . 3.01 } 36.4 ’ 5.1 33.3 5.33 25.0 1.50
Oplophoridac 9.0 | 048 | 136 | 06t | — — | 2.0 i L7
Brachyura (Mogalopa) 20.7 . 2,10 ' 9. 2.18 — - — —
Isopeds 4.4 : 0.14 ‘ — —_ — - ( —_ ! _
Hyperiidea 16.3 | 1.65 | 9,1 1.3, — — , 25.0 ! 1.0
Cephslopoda . ‘ ‘ | ;
Decapods 17.7 ¢ 1.0l 36.4 | 14.3 6.7 | 1.0 250 ' 1.5
Qectopoda x 6.4 1 0.31 ; 22.7 ,n 3.0 6.7 1.0 -'_.35.9 N 70.5
Gastropoda : ' ‘
Carinariidae 25 012 | — | -— - - 250 ‘ -
Cavolinidoo ! 25 L oas | e | 2.0 — — — | 20
Ctenophora 3.5 ‘ 0.16 i — x —_ ‘ - - —_ i —
Rate of is tho percentage of Fishes which proyed on esch spezies of food orgsnisms

{d o

to all specimens of the tuns, and rate of prey is the rato of the number of food orgsnisms Found

in the specimens to the number of all spacimens.

MTHDo UL, MRIMRET - HHENEs L OB T,

9
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Bids L OHIRBORIC D2 { s> T B,

IWRER: XY AMN27%, 2V FTVHINIY% TAbBTHL, WA b 0.4 NHET I DTS
DINT, ARIVUNI NI NATIH €T DY LT oS {IHHLT4.5% &2RL, <
NHOFMAKIZ0.1~0.2 Thi bt e LichoT, 4 ,{;.wsv“p‘t‘umbt:C;nl,pojwﬁx(uim%ttﬂi
ALz oTU S,

HRNITR = CNRIAED T # == UL B <ML, 205 DRI 0.6~2.2 p5RT & 3 1cfll
Rk & L CIRBL A E 2L > T D,

HEEICE, 1 HEiIL 36.4 % OTSCHBERE IO 2H T 14.3 DREISOBARLRU TN, DVT, #
INHL Ty MNBE » BAEE bIKMOLPTI 2 LR, fi b T E K> T 30

BUERCIEH £ 9 AKHE CHIBIL, TOBRS 2.1 THA YD BMTIATIS (Table 4),

£ 1Y ATOMNEMAKIZ DT D 6 AT, TOMMEG L 257 « 2 8F 253 1 D HEE b
BULALLDEL, TXOAE = efi» 4 #BS LG4 2FO 4 TPUCT ¥t UL, TS O
UL X DY TL CIBIL, 21e BOKLTL, MELEWE L TR SIRETHS (Table 4),

T4 oo AHONERUIGL 4 J8TH 50 UL, MELEHOINIIE A XD2hE ) LeDL 7
FHT, &S IRINBIL R IREROR, 7222 ehie 2 957 (IBBLEN A finimb 5 (
Table 4),

2 oF  AMOERIRIDT P 2MATH 205, TOMEEBRE I X oL 1 228« 4 2B X
T 2 97 A FAD 4 {AIC, IHILTHIEBL TV 5o Rtk = 2 o f{& M » TIHEN I L THELD
LT HS (Table 5),

Table 5. Rates of appearance {A) and prey (P) of food organisms in the marlin caught in the Tasman

aren,
SM SBS
Specios of food organisms S Nt S e S
A (%) P A (%) P

Pisces

Alepisauridac 50.0 0.50 — —_

Clupeidae : 50.0 1.50 — —_

Unidentified Fishes 50.0 1.50 - -
Cephalopoda

Decapoda 50.0 8.50 100.0 10.50
Gastropoda |

Cavolinidse 50.0 ! 1.50 — -

Rato of appearance is tho percentage of Fishes which preyed on each species of food organisms
to all specimens of the matlin, and rate of prey is the rato of the number of food organicms found
in the specimens to the number of all specimens.

7934 RN R4 2O LHUHL TR, thovse « o aFeH s, Ltk
ST A HFHAMDLEME E e >TH S D &bt S (Table 5),

DL, CrrNeRuliadroMoMNTEREN E L F HOTh L VIR mT, Lok
SRR RLII {0 EEbh S,

— 10 —
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2) #| o i

L2 TRIHIRA { BN TOW A WRERO MM 2 4L T, NcoNBRR L > THOROLD 2
b1z (Table &),

Erdi s THE] & TeeWr] oL oBTRIRIENBL, 20 o8B AABD 75 % 2L
TRLZL, 20T M%) #516.3% THHH,  [HL] & TR D DB IDNTHLuI oI,
Az [T & (9RPANT] O L OMEHIENAKO 50 % BUEINBIL T3, —Ji, [l &
TRPHM] @041 %I EHMLTNS, COLIE, AMOMEEROREI > 7 EnY
Mo tHRERL TV 5,

ENF: [LRMM] O bDHS51% 2L, ZFNLTDLDOHIUIFHED 16 % REBH LN, TO
L oHAT, AMOMFAEMENBETEIRDTA~NSNTND LB LS,

gFivso: (M) & MReRl) obtoszinFies % MGBL THe bk, TVl @b
O REHAELAR OB LR U T, ’

THUR e TISAH N CWMNITE &, RSO REBIRACHTISRL T, D0 O L0
HAEBRETINBIL T s, LidioT, WMblE & Sl T LAl TOo5 D& 8bItd
{Table 6),

Table 6. Feeding condition of the tuna and merlin.

[ O | r | [ ree R

R T e e

N % N % Nl o N %N %
AB 7% | 374 | 7 |39 | 3 6.3 15 | 7.4 2 1.0
BE 7 | 31.8 4 i 18.2 2 9.1 4 18.2 5 | 227
YFE 1 16.7 1 16.7 1 16.7 3 50.9 - -
SBF { 25.0 1 l 25.0 2 5.0 — - - -
SM - — - | = 2 100 — - — } —
SBS — - - - 2 | 100 =

In this table, feeding condition is classified as follows : R—stomach being full to the utmost ;
srr—stomach containing large quantity of food ; rr—stomach containing moderate quantity of food ;
r—stomach contsining small quantity of food ; O—stomach being empty.

(8) MEHOAE

FEPESONA S 3 INBEE E & PRI, JERC RTINS BDO SO THAIOTH I, K
B Al - KDL VDT, CCTRERMAEME-12L00A %MLz T T, BIRENIThirEyok
AXRBHTLE, CUdNETYSAHDIRENT « ANRFHLETTF Ty oL hhasvMaibil
shoritesr ol VAR S I ND,

MEVEMA RS ITIHIZE, X 9AMBE LR 20T, L3 7FH 15em BT/ h S
Ve 2R ORIEMELAN D 10em TFONRITH 2. 3 B, A BFEZHOT, NS RRHD~ Y
v e A UANLED LAKID L ORIRLTUADHEN2. & £I12, 26 FHZiiEX sz 2 ozt
R 120cm @ § OB ST,

% =

S I
1960~1965 AEOMIMNIZ > 72 B ALE 6 SEMDHA TR 5 MIBIPIESTE 22 & 1T AL DR L)
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B EHHCHRIRORHERD 59 B B IELMSMEH AR 1z, Thizk 2, 30°S LHOWHEAPHTI I
i v 7 v MK 2.5 TEAHOMIO T H X b EMICI, MHRIET 57 e « 4 X HOHTE
FH LTV A, DNT, €7 ORHE 1.0 NETHTERRBLH L, Fie L2 WHBHI. O
LEmBAETSH, I 1vy & ¥rr NIRERINONSNE s LTRSS LT3 T LMl
ShBe w7, COMMKEIE, FE® oDEERTE—ET 5,

KBTI F T2 o DR RNT, ThRpb2T, Y ML NOIRIHERL TS, 2O
AMPERIYS 5 A & & 2= LOETHHR RV EU A UK RE s TV AY, ZNR2FDLS
R kB bOLEDNB. AR, {Ee PEREKT 8 ~11 AIEERL LRROND 5, €T H
Ol b BB ATRIC 31 5 18°~30° S Hic sy 5 HHEHOBMNEL LM | "C LiRRDHIE TS,
KEH A %I 5 2 Lishi=T 18°S FHEL b BT 5 (3 SR RTPAYED bhis, 375 RIAHER
ehioT, ErdHits~s AoMiizids boiicdb L, 9 FLiEL b OBBICHTL,
MBI & > THEECBIILTO A C & 2301 (FIEY) o 2%), # A7 HROERTR, &N
TRONICHEL ¥ o # 725 30°S LLLOHES S RITFEEL T A S 1 3. —4, WEPDieks e,
2 r 0H40°S BIFAHIFESE L i RS TIEAMBEOHINR 512, Lichio THRIMIOS i
MELIET L, s & 23 & 5 aaNilgsBy oz e gHEL TV S,

COLSiL, IFEvseECyFANENNCS o THEILEEZT > THa L &b, FMLlics
11 % # 2w L RO ¢ ONHOIERDIGR & W s -t bo eiiiEah de

Yodi 1l BO2 A LHHERICHNT, 32°S DOMHR TR L r A ididhD e se « h UKD
BB LA U IR TINBIL T, Cd32°S R ML T, 24k b Sk & DkofiEicisl) 55
Wic il b & 5 Z2IEAED i & IEERET 5. LDL IR, € F HFOHIK 32°S HEDIGH
BHUZ LT, BELCWES e samg thits st 2 £, OB EHE U Ttk RO
ENTWHL EETEYT 3.

z DROTUEHZALTH LT, Hi3?, NEUMANN - PIERSON®® 35%0¥ DEFANTY Stk 3 L&,
319~32°S HEIC | HiDILHEDS 160°E H 6 170°W (2h 1 THIREIRIKE-T 5, &I, FAwy
HibR OB IR U T oo 5 AR RINT & b 30°~40°S 2 BIIL TV (™), &
t4c, FAIRBRIDGE®, {29 ohi4 o Tilf » & A = L DR 2 FHM R L 1ot 40
AR > TRMNIMER S B Ry R v kS H 25 R U It - T #h2iiitL, 10~12 HD
HEiiz 12 2 QIR 160°E {HiEiz S T 30°~40°S [MZHEEL T 3. [FERHC, 160°E LUK T
Boo—o—~3 2 KX bdir hEhicfis O OB L Tl iEshiinlE sl L DL T, =2
— 5 =5 2 FORRBOIERHRICHLAZ LI YL SO T L M TELL, LOLIR, ErF¥D
SO TRUROBIREE 22D E{—BL T 5,

Uichs=T, ErF FOIBIERIC, FUEESOTIEeR & TEA RO - LTHlTa L &MT
&3

A NRF o HATRRIS TR, RO AR NEMACSTEE 2 IR S ERIE & TR ORI IER s T
Wa GEIED, AW oxiz, JEATED 2 XFRMELIAKED 1L, 2 /5F A ransition zone,
AEARIFIRIE S & G  E 0 X D 1T, HIREHGE ORI T 5 i 5 T & ML TV 2, Ik
V5 6 AEI DTS IS 545 &, LTROEL, SHEHM TR I > E w0 LY F Rk
TIHI EA LM ST o1, &2 BN, AMETR, Alid 31°~32°8 {FETREERH 0.3 %
Ttk S, {BENEHIE & ERICH 2 ) PO HHEBETHTIL T 5, 20T &3l Hkodi&i3iz—
U, »o, WROBEHEREHLILTH 3,

UihinT, 2 AFIXEREHHROEMICEHITHIRIIT L 2OBEMMSIER 20, o, TUEHEMNE
RENTLBKRICL VBEHEZ 26D EHFALLNS,
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ENT e HTETUIANCHLEITIF I vI o BARMIZHSWT, T TS oeuiids
OHEN40°S (FHEE TSN T D, UL, ZHh 6 ORELANIRIE, * X TRICRIGHIE ~*
SHET9T4 N0 TRIPREERIC TR ZNERSO TN S,

ZOUPTH, FFIE160°E LIMOSHHIH T 30°S DT 3 TAMRIEL L (A,
HEE) . DX, T 7 oHiOsESANEARIT S 5K EOIMRIE2NT, F—~2R k7 Y il
DIEEI 2~ ¥ &0+ HONNED NS LI OMMRY & LTAS L& LTS (LH -
ARPY, BHIFEEY, ST 518, 4§ v 7 ool EROmHIMmRL TV S (F
B BERD) & Oo—UDBWENS D,

ZATHL TEMED L S DT —UT L SN roB s X OB TFT 2 » 1M RS 5103, iflt
BRIC T BRI S { 2L AU, T § v S o 2RO IEAONHOIEHAS L Y iHL VD
R 5 1 ER FOMUTERL, 2 i v o TRIEMONNZRULTE (N THD C EMRINI,
LImtboT, # /X e 2 W 2BLEV795 4024120008 HEKEMEDLHTEL, MEKLMMELTO
VS L S LB A BILB, ZDADT, v A U &1 9 ~1L T TEHUEHI D 5 Db LIS 118, 18°
~19°S [FHOMHR TR IZRL, 513, NJ]2T¥5 &, TOBRLNFRIgET 3 £l (Y
), o e, ¥ A= Uil TARNOMID o i & b, AMEIEL AR S 1o 2202
EEALLNS,

LichioT, # A< ilghiicist? sAMBEOMNMY 5 b, TH s MMOMMIERICHL T~ +3 Y+
HobE « ML L ORAEHROR T AR 0« ANFIRBT L EFNTHH I EBADILD,

RABEOXREE

¥ REERD K Lo RSO T « 1 « 52800 ), JEAII(28°~40°N) T 15kg LA
FOLEOHBLERTH Y, ik b LUHOIATHEN & ALULILEDIEY T 16 kg LLLD & D:LB 2 ER
LT Be 2 XIT, fPEERTIZ 20°S & D HisT 312 Eflk A 2 3 Hir 2L (LR » AR, & i,
30°S DUMHOMHUEHEIRICA D &, Ttk D ELEOBE TERZIER L TO Q&N 375D 5 91~110em
DELERT 16~26 kg DIETHOMIIE A EHIZL, LR 2D THE VIO 71~80cm, 9~lokg
DUAIEC L > TR SN TOAZ WD HNTHS GV Yo bz, S kD A RBYH R’
M6 (HNNES ~%8)), 30°S LLL@BINED 6 A1 DT 2O TAMOEYIETENELI T 5,
WTHOMIST 4 16~17kg BT, TNLHDL EH S, HEMANRO ¢+ 7 0o 21, i
PO IZ ] U R — RO MRS SUMIR L T3 STHNTSH 5 C e e GHEED), €
TUZHL, 227 i@ s 20w s > FidikEE o0 em BAF,  (AIE 15 kg EUFO/MRIBHT L > TS T
M e 2ED, AWMMIZE o TA SN E O MRS & —BL, BEDARE N 5 531 T
Do

P DIADN ¥ 3220 T, EAIL, 30°S LLORAEILO L Far kT, ML H AR <,
& iT, ARz RO L0 E CONIIM B U D LT MRS (KRB, 2w
TR E DA R {, LULOHMO L0 L HHOBINETR LI, LOL 31T, Mfkiziz30°s Lks
CIROHHET, 20K E JTEMEENEEL TS, LL, ZOBRPR IR~ viEro Al 2N
OISR 20 BT KNT A0, &3 WM EBUATEEZNZLTO S InIiZif>120bh, ZOL
OF N TN

2 F D BHIDWSE RS2 B & T A TIRMAM D { Bl s MEuklbilies L CRIKED L Dioe
TS ATUS GEIIH « A4 » 120390, JiAI0 ), ARG ENEREEIT <, 30°S LAl
O I RO 22 Sl TH 3 0 SR TR E LI BEHEROTFEZRY L TAZLEBEH D,
2T, 1966lEITHG R 11z 2 N PRIz ONT, ZOHPMYEHEE L TA LS (Fig 1.
UBELER A=A L K2 TP S 10~3 HOWIC A 2MUE2 ML 12 e © 5 @il i), 21
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2T B MEROAMIRS L 15~45kg ORILIARED $DICk>TLH S TULAD, #HTIE
0 kg LLLOERED  0OPEHBHETLY 2 (HRL TV, $ 12, TR b #H0 33.5kg LHL,
%12 35.4kg TREITH Do £25H, 4~9 Aofutkkeas e, ENHL10~3 AD DL HKRIVAE
BOH~BITLT20~50kg DL DITE 5> THWINTHT, WiE e & QIFHPIOHURETRL T A Y,
Sa=dL F=YvHETi, 2OREAIRIL37.1 kg TRPARTD L ODREGHB L.

& 22 YR TCIE, TOXBEE 110~140cm @
(A28, 30~60 kg DkTGORMOGIERC L
S>THHRa N, o, PR TI 128cm,

[/
% YR Ti 39.5kg T, ZN L HELLDBERD
30.01 Oct.-Mar. D& DA EOMED b ORAHE CHBIL TS
(Fig. ) 72T, 424« BHifezODOHic 26> T,
20.0F (KB %G E UT 120cm BT 2ANUAL, 120~
150 em Lehifds L o 150 cm Bl L kB L &
10:0f KL, L0% 2 ik b ATAKEN B &,
ZOERRLE & PHORATNC L > TLY b
30,0k TVAEY, HED L OORAHIR St R
. Apr.-Sept. LT3, Fliic, ABRDUEmIGIE L i
20,0k L imiilge AL AT KIND), M
Ok 2 DI BERBET L > TLY S
10.0} NTHBEDEBA BN S, L0ds, T8 « WM
DR, S, 2 2w LHEiED b OGRS 4E
= kg ERETINT B &, ZOLRHL4SEMD LDOTUY

0 3% 5 7 90 BT, 170° E~150°W [ ik ERED
Body weight RUAIZ LTI, PRSI § O LRI
Fig. 4. Seasonal variation of body weight composition @ § D& VNKTH 505, (BHIETRO EDLY
of bigeye tuna in the Western South Pacific (1966). PPk 2 UMELLERD & ODBIAH BT EHED
Q— Solomen area, .
——@—— New caledonia area, SNt (&I )e DFIC, 150" WEUROHUEA
——@ —— Tasman ares. FERvsRE R ofkic o T EBERER P 2 0»
DT 6T, HAEREERILhII->T, ~#
NFDOIERORENELZER U2 & 25, HHATETI/NYQDO L 2Habik 20, b oIl
WA BB O THRIKEARIEL TR - BRED, EED OWERIU E —RT 5. TOfl. FEMLH
& IR RHHIICE o T, THfEARTR « BRI L 02 OO AGRHTETEL TEM /2
PR B L TUL A Y, A O K 5 &, ARIOMUKTE R 26~75 kg DIERHTUL® B4,
o, SEERIR Y 43.5 kg 2R U TAROD § 00RIEHE (IHHL T 5,
AR THAT ¥ 1o fU A LE3s & O e M OIS & i U 7283 P - dhiRASERRIS 50T, 35
BIEHED ol Stz 2 ~AF N0 & U S EHEROTEERED s b ol
#E—HEORR
Yy KMOEE—(kTOMRIZ SO TOHEGI DD TSR L, o, HATETIER? ¢ o~
D HARLDTRINTOHRT XL GERED).
EERRACH- PR & 7 1 © —iilld b OHIEI R IO b, i1 90 om L ERIINEE 8L (
LD, =i D, OTsU - HANSENSY 35 F O « 76859), SRAk2h & RAMDKEBICHT T,
ENThOERITHT MR &4, FIEHT, [REOH, &, 245 #illh & A 72 b ODEIEHER I -
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THED AL 6 0T, 5~ 730D 3 RURITINT TENThORLE—(RIRDBESRD 6N TS (@EFEY),
2T, AMTRFLCZASIBOIEMT, 2 % v Vil & LUIBASIED T 0 o & 7 FEHGH & DTG
ZMAT, THbRH 2~ itk b A1 b OOKERIMI LIT> T2 020 s g /N, RBicHy 5
A% B 53R 7z (Table 7),

Table 7. The calculated weight in kilogram from the regression equation of weight—length of albacore
and bigeye tuna in the Pacific.

Albacore

Length (cm) ;
g - Author

Area - g -
60 | 65 70175;80 8 | %0 |

55

L o : ) )
1875 — 30°S 6.5| 7.8 9.3I|o.s 12,5 | 14.3 | 16.3 | KoGA.2®

170%E—170°W | °-4

Tasman aren 3.8 49| 63| 7.9 ; 9.7 11.9)14.3 | 17.0 | present record
N 2ge | | |
N 3.0] 3.9, 5.1} 64| 8.0! 9.8 119 14.3 | SUDA - WARASHINA. 49

oM — AR® : i
lggo{,”‘,_lgg.,& 3.4 4.5 5.8; 7.3° 9.1 | 11.1{13.4 | 16.0 | PARTRO.32)
3

Bigeye tuna

Length {(cm) |
O ’ S L Author
80 | 8 | 90 ' 95 | 100 | 110 | 130 , 150
RN e My I [
SIN— 00 | 96 51 13.6 | ‘ * K )
170° E —180° 6| 11,5 | 13.6 | 16.0) 18.6 | 24.7 | 40,4 | 62.2 OGA.1
07— 5°S |0 l12.6 15.0 177 20.7 | 27.5 | 45.5 70.6 | * —-
170°E—-I70"W sy . ' . i . ’ . N . [ .
25°S— 30°S i ! : ' -
170°E —170°W | 8-2]10.0{12.0 ; 14.1 ; 16.6 | 22.3|37.4 | 69.0 | * —
20°S— 30°S ? i
170°E —170°W | 8-2|10.011.8 :‘ 14.01 16,4 | 22.0 37,2 |57.8| * —
Tosman ares 10.9 | 12.8{ 15.0 ’ 17.4 [ 20.1 | 26.1 | 41,2 ! 60.9 | * present record
ox__ en° : : H
|§gog_l£ng 9.5!11.4,13.6 16.1 18.9125.4 42,5 66.7 1 * KUME«SHIONAMA.22)
28°N— 0° | : | :
120°E—170°€ | 94| 11.3 134, 15.8 : 18.5 | 24.7 . 40.9 s

§"N— 0°
170° E — 150"\

1
| 63.7

: N 4 1

10.2 | 12,2 | |4.4§ 16.9 1 19.7 | 25,9 | 42.0 1 64,21 * o ——

l i
|
t
b

equatorial Pacific | 10.1 | 12.1 6

[
143

| . i
14.3} 16.9 } 19.7 \ 26,1} 43.4 ;¥ NAKAGOME.28)

\ 1 | i

!
i ' : | . 1 .
Hawaii ores 11.1 § 13.3 ; 15.7 ’ 18.4 . 21.4 : 28.3 1 46.2 1 70.3 | IVERSEN.7)

* Woight of bigeye tuna is that excluding gut snd branchia.

uL.W&—WNQM%QMMLKM%.mxmmmﬁuf,m&mWM®MWMHm&m@®6®&D
L TA EWAS, 2XIT, 729 #0020 7 iRl E A ARHORECRNIGERL I MBS L
T do UL, iBEAKED § » F oz = R0 idta #EiEEskiEoun3hofilih s Atz b ok b
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BLB UL TOZ ACHNTH 50 25K, v Fox—RilidNk2 T, HAEEANORIE
faz Lz & 25, SHAAENDED G Lh 0T,

X5 F Bk ROMIRIz o Tit IVERSEND , HA®®), 118) 45 k ¥Rk « e & D #lis o
255 IVERSEN ZEOTI34L b NES B REL Rz 20T IR T3, LT, ARHTIREE
DD b A TSR TS 5 DU & # 2= L iffbd 6 A 1Dk T 5 T [lkNH 53K
1z (Table 7).

ZORYL HANEGD 2 S FIZO0T, HiliHHE 5 A kR HENE & RIEERO Lo L VLT
1 B, UL, CTONENEESEEiiEs & & ok iz UL — Ik ROMES & 2HBHS & > THIR
EINTOBT Edibhoti, LizdoT, 10°S LIHBKRD £ 7100 T, SE—KROBRMEWG T
FULTHEE PRMZHEBEL A TE LSS bW D,

& # OB

Eu A A RHASEEIR 21 B ATIO BB OIS 8 °~25°S TH S D LiltkL, o, Al
EUTAEASHETIZ 1508, MiTI2 200g LI L0 { DR RAIHAE A s L, 2T, REEAHMcEY s ¢
o 7 77 DEEERUYIR 12 LT HE 20° 1245 & SUEGIERIEHIR I T THEL T 5 (58 » LI« 36090 i
T, MR RREASEIIS T B €L 7 H ORBHIROMMILHER S, 30°S LIMOUSHMERIRIZ T D%
BEEERIZ 5125 EHBEL 1. 20T, COMBHBRIZH S 4 X2 Viikkh & A 1o € + HOHEER L ML
Liz&Z 5, SiERARAOIRIBICS 512 22D, 2 2~ Liffihd 50l & N2 UK ARFAREC & -
TULHHHT IS,

LtioT, REGHASEED € v+ 7 OHME TR, 2L AUNBONMUIRIZ Y > THHES WL TL
BhoeiiEahd,

2 5F 3 ARNPD U ERASKIIC 51T B 2 N F OERIITORIEHTir 5, 2 DRI LML,
3.0 L E ARG RO 2168, 2% b, SUUKHEATIIE TH 5 EHEEL 72 2 ik, AHEQ
DITRRIED &, # A F IR ATREONIZ b7z 2 (SRS HERIC LML M 2B L TH 5 L & S i
b1 (WD), 2OMHIMOMRMIc-SLTIR EIZHEL LS hTO a0,

o5 2w LTI, WEL LI, QUADK S S»H ST 5 &, IBROAESRACL >T
Lo Ta B shiss, ZOLEMRTRRXDMTHIL, »o, EHBHHOK S 1.0~0.8D
WHTAAZ L, LithioT, 22Xyl A N7 DB TLOZ EREEHTH B,

T4 ivso BEIUNRAEIE (SH - hEED, ANPD), FHEOMBURIE (U5« L@ - d5u'D),
SERIERO YN 5 (FiE « BMEPT), HUEEROMIEIRALE GEIED THY, RALRRD 6O
AR EEEEATO S,

# 2w HED SIRIEL 22 L OOIIURENE 123 g LT CHNEIRERO DL D EbDTHE {, »2 T
DIEREYEIT 0.3~0.5 DI IV EFRUI, THOTEMS &, HALEROMIHIRRANTH S &
HUIZZNGDRAWE LT DI 5 THS I,

oo

Sm A K o 2SS ORPHSIL T, BEEO WD ) D19 | KING « IREHARA'®), BLUNT?),
ALVERSON?) 25k ¢° IVERSEN® & HMA L 12448L 2405 12 LoD gl 2445 % 37, BHuzBlb s i
oML LT 5 WL, MR PEN LA IBIN L BEMMCEHET S DR MR THH LT
1A, Lisl, ErryoftiizlLTogiintsbyThul, filEHo s oico0T, ve e ik
EHESANERED S A bOILHLTL SN TINDITT YL (I, 22T, 22~ ifigTR L
@iz r W ORIEZBRNL TA 3,

COFSHICHRIRICIS B ¥ > VOTHAEN 2NAL e T H, D {OMMsHBIL, Z2DamhTh
SO0 - (SN L RN R E 2> TOA T S bt Hi, Coffifty o2 EPWT

...16 ——
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B D & A 20N &~ B,

TS MO & i & 00 > FORPER RN UYL 9, BT, v
CHEEOLOL T SN LD I X P AR A XA TR ¥ AT AR AT AT LB LY
EUHGHRIAFN, DOTHEBIEREDO O ETL DX I X ARl 2 XNk vRL 2y
BB ETTH~ L HONT TORESTERHELNIC, E0ORME NAHED L 0k b B & )
LRV LD EMGAT, PEFHERNUI RS « A NFIZEU 3 ERBHC Y2 + O & LTI
THHEHGEND, ¥R, KHHROBORINICOUTAS &, XOD TMIOTFEIED x «NiHIE
WIS CEMENTOSY, {1, 722 eHOL 5 IKIEMIEDARIO = e Hiz iMoo TH 30N
Mo, MllFC, ANLE b IBIR & #AsEs & b ItpiudiRBc 0T, &I, 1 A HIOERE (1111
FITHIED KA 4 #H (SASAKDD) LREOMTH S EHASND. DL 5 L PEDRi iz hiz Rt
Lize e« 5 AHUTH0OT 8% 5 hiz (Table 4~Table 5),

LIdoT, €L+ FOMFEILLMYE « $Y0E « et L ORI OTR L X b THILIRIKA T
VB H5, MENERON A% o3 L OIEMPENNT - FULNIE L CAWNTH S C L3N TH 2. Thabb,
Ll RN 04008 EHUORTES L L, SEIO ) ETIC § IO D 12 - TR 4 5 it
DL MR T 2R Z2ATOS L TIL 20 A0, RS, HEESIZOREMME O
b BRERIEEST, EOHLE L TREL LOMIEAL LY 61T, MibAadL, T RNk
T ARONE s 7o R IR LV I rN SR 2 22 ifibkiz, #A4A VI8 2 X1 2l
FRFEEWBANERIZ, YA AL TRl DN F Mo A L2 RSB LT Z I F NG ER V0T
VBRI OANBL TH A L S, BRI, > THEDHBMINBL TS L L 455, UL, £,
ZOMEEHOMBIEINBHREHI S A3 &, Ko Hd2hD e Fo « 2 &K RARBCEROKNANES i
L, FEOMEHEYZBIRMTIRRET, Th o OENHRIUCIERND { HHLTUS b &, Miftl
DPFVER LMo TS DL INS, COTLETY 0 « 423 BOREDIEE & 22 5 RN T
boT, WHBOBGRINEY & —FL T 3. Z0DIED, LL 3 WORMNEORHEEL TELDY S « 9
UEFL VYD LORIEL, o, BEEEL SN EREVBT 6N, UL, MFEDSEIEY
ERLTWELTH, ZOL5 LHAOHEMERNS IS, MK LB ETZIT L, 23 b,
PN - it s L icRMAaAiYKkEETH-TIA S, TORNLHEIERAICE > T, TOMEIHIE
NEOLD LB VRO 2% T EHNTE S,

& -]

1966 412 11, SERAIBEEALIC L B & X = L ilgtRic 51 3 AT O RSETE ORI, ~ 7 oiizy
LT2¥0s 3l eii,

TD s 2~ LTIk, o HHIADY Yo« ATEHLLE D SO T HNL, MiljiRicistt
AZOHOMRELGTU TS DEHEESI D, DT, ANFidw Yo hEXHDS5 LT L F T
DT, GO EIE L THa bR L LD T D, TR EMS, £ AFDLNILEHHE
MR E NS, ZONMIEHIMIT SRS N THD LM IpMbNSE, 1, #~Y v nialst
797482 220Ti, THHREBGMICRINTH 120 Ed 6 YR TIRRRGIOM L L TOMER &
B I ND. —F. T+ TS o30S LHIEHITE A RL TO A2, 10~12 J DR
[T125 &, 30°~35°S TR ZDNMIBMETH S0 COC LMo, AHOMEL IR L 35°S
LOHL Y ofREBERLTH I LD L Bbil 3,

2 RTUMEICBY ST e 2 2 AN 32°S (FEDHFK BRI LT, Wb IElE R 2 536 o2l
BHAB G, &1, ZOHENIY L+ E A NRFREWTHIHTH D, £, A2471232°8 (HEDIG
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MTR LTS A1, LIhioT, 2 55 hEfiORmc s LG 2 6 b D EHA 6D, T
DX, HMD 2 A~ LHCs 1 B2 7o o H 2K NMINGY & OB IE R RO ST
BR & T B PR (A1 & OIS IR s fIGIRIT S 5 T WD L Sl s i,

UlthioT, &0 v o4 NiDMB Y2 2 v ifitkicisn T, A6h - kiedk e Uil
LOZOBLIRERINTHS O LT D, :

222 LD S s L BRI FOIEDLIRABIIAIT L > TIHR SN T, THT LS,
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