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Fluctuations in amount and age composition of catch
of southern bluefin tuna in longline fishery, 1957-1969.

Chiomi SHINGU and Koichi HisADA

(Far seas Fisheries Research Laboratory)

Recent decline of southern bluefin tuna has drawn attention of all those concerned with
the tuna fisheries of Japan. Here is given a historical description on expansion of the fishing
grounds, changes in amount and distribution of the fishing effort, and fluctuations in amount,
age composition and distribution of the catch. The major results are summarized as follows:
1. Examination of catch and effort statistics indicates remakable changes of the fishing
grounds of southern bluefin tuna in longline fishery, not only in expansion of the area, by
about nine times during the 13 years (Table 3), but also in locality (Table 1, Fig. 2).
Before 1966, the Japanese longliners have exploited southern bluefin tuna in the spawning
ground extending off northwestern coast of Australia at the adult stage during the spawning
season, August to April, or in the southwestern Pacific at the immature stage during the
southern winter, May to October. Since then, the fishery started to catch the feeding adults
and immatures inhabiting the West Wind Drift throughout the year. The major fishing ac-
tivities in 1968-69 season were concentrated in four areas including the waters south of Africa,
south-central Indian Ocean, the waters around Tasmania, and the waters east of New Zea-
land.

2. Number of hooks used in the fishing ground of southern bluefin tuna increased from about
10, 000, 000 in 1957-58 to more than 70, 000,000 in each of 1967-68 and 1968-69 seasons. Catch of
southern bluefin tuna has been on the decreases from a peak of 1.2 million fish in 1959-60
season to 0.7 million in 1968-69 season (Fig. 3). Increase of fishing effort was associated with
decrease of the stock size in terms of the density index.

3. Major age groups of the catch differ depending on fishing grounds; six-age, 133 cm in
length and 46 kg in weight on the average, to nine-age, 164 cm and 96 kg, in Oka and OFki fish-
ing ground, or four-age, 104 cm and 23 kg, to seven-age, 145 cm and 58 kg, in the fishing
grounds along New South Wales and northern New Zealand. Fishing grounds in the West
Wind Drift produce various age groups, mainly between four-and nine-ages (Fig. 4).

4, Significant change of age composition was not found in the fishing grounds north of the
West Wind Drift, but remarkable decrease in size of fish was observed in such grounds as

southern New Zealand and central Indian Ocean (Fig.6). Gradual decrease in average age of
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catch from the whole fishing ground also indicates more serious decreasz of older members
(Table 6),

5. Increase of effective effort of longline fishery from 50, 000,000 hooks in 1965-66 season to
100, 000, 000 in 1968-69 season did not rise catch in number. During the period of 13 years,
the density index decreased to be less than 10 percent of the p=ak in 1959-60 season (Fig. 7).
Decrease of the density index is most remarkable in the spawnig grounds, dropping below 10
percent of initial size in 1968-69 season (Fig. 8).

6. In the Australian surface fishery aiming at the youngs of two- to four-ages, or three-age on
the average, no decreasing ternd was found both in amount of overall landings and in catch-
per-unit-effort up to 1969-70 season. This implies that the recruitment to the population was
maintained by the spawnig stock in 1966-67 season.

7. Change in the amount of catch of southern bluzfin tuna was not sufficiently explained with
respect to amount of fishing effort. This is partly due to the immature technique for estima-
tion of effective effort on southern bluefin tuna. Another reason for making caluculations of
the population model incomplete is low reliability of age composition of the adult stock. So-
lution of these problem is indispensable to estimate change of the size of recruit and other

population parameters.
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Fig. 1. Division of-longline fishing grounds for southern bluefin tuna.
Numerals denote fishing grounds which were first exploited in the
following year, respectively,

“Qka” fishing ground, 1952.

“OFki” fishing ground, 1958.

Fishing ground along South Australia, 1968.

Fishing ground aloung New South Wales, 1991.

Fishing ground off north New Zealand, 1956.

Fishing ground off south New Zealand, 1967.

Fishing ground around Tasmania, 1962.

Fishing ground in south central Indian Ocean, 1966.

Fishing ground south of Africa, 1967.
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Table 1. Major features of fishing grounds of southern bluefin tuna in Japanese longline fishery.
Fising ground ! Locality glii_c;rmssurface :;;fo(i’fa:l;:nﬁrSt Fishing seasons* Characteristics of catch
. “Oka” fishing 10°—20°S South Equatorial 1952 m, v, I Spawning adults
ground (A # D) | 100°—130°E Current
“Qki” fishing 20°—35°S South Equatorial 1958 m, v, 1,1 Spawning adults
ground (A +DifalE) | 80°—120°E Current and West
Australia Current
Fishing ground North of 30°S | West Wind Drift 1968 I,1 Youngs and immatures (major fishing
along South 120°—140°E with seasonal ground of surface fishery)
Austrz}lifa (A—RA+3F occurrence of warm
) T RIBHRED waters
Fishing ground 30°—40°S Central Tasman 1961 IoI,m, v Immatures and young (also major fishing
along New South 140°—170°E Waters and East ground of surface fishery in addition to
Wales( N =—ifai) Australia Current longlin= fishery)
Fishing ground 30°—40°S
off north New 170°E—170°W | —— 1956 I, In Immatures
Zealand(=ao—Y— 35
v FALERIEIE)
Fishing ground 40°—50° S West Wind Drift
off south New 170°E—170°W 1967 I,0,m, Feeding adults and immatures
Zealand(=o—vY— 3 A
v FEgERIRIS)
Fishing ground 40°—50° S West Wind Drift 1962 o,Im, v, I Feeding adults and immatures
around Tasmania 120°—170°E
(4 2==THE
Fishing ground in | 35°—50°S West Wind Drift 1966 m, v, 1,1 Feeding adults and immatures
south-central 60°—120°E
Indian Ocean )
(R A ¥ P \
Fishing ground 30°—50°S West Wind Drift 1967 I,Im, v, I Feeding adults and immatures
south of Africa 0°—60°E
(7 7V HEEWHIERE)

*

==

: January to March

. April to June

: July to September

: October to December
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Fig. 2. Distribution of number of hooks used by Japanese longline fishery in
fishing grounds of southern bluefin tuna, 1952 to 1969.
Circles denote classes of number of hooks as follows;
o less than 100 thousand hooks e 100 thousand—1 million hooks
® 1 million—2 million hooks @® 2 million hooks or more.
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Fig. 2. Continued
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FFORG; BEOHKIA #ORIBFI D dREL, AKRUITEREIIED Sl 1958—59 FEfais S 1967—
68 S E TORDIWEIIFIS 1,300 HAT FEXEB I HEA/NE VO, L L, 1968—69 4ElHIC T fEikic
B LT 400 HRIZIE 570, ZHIE 1968—69 4EFARHD thila s HSEI () 0 PEIRE Jik A~ 7272 D TH 3,
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“ Fig. 3. Catch in number (open circles) of '
southern bluefin tuna, and number of hooks
(closed circles) used by Japanese longline
fishery in the eight areas, 1957-58 to 1968-69
seasons.

Numerales in fishing grounds as follows;

“Oka” fishing ground
“OkFki” fishing ground
Fishing ground off New South Wales
Fishing ground off north New Zealand
Fishing ground off south New Zealand
Fishing ground around Tasmania
Fishing ground in south central Indian
Ocean
9. Fishing ground south of Africa
Data of a fishing ground with the season
limited into a calendar years were plotted
for the preceding years of the abcissa. For
instance, the fishing season of the ground
along New South Wales extend from Apri]
to December (within a calendar year), nu-

mber of fish caught, and hooks used in 1960

were plotted for the 1960-61 season (See

Table 1 for fishing season of each fishing

ground),

o e Gl ke =

F—2Z b5 UTKERE; 1968 456 KT 1969 Fiff
Wic zhZ 1005 A5 A 2 WEER s,
LpLl, Ts@aks—2+3Y 7EREREDOH
BT, BARDOKLZBEIDLTTONDT, UTO
ERETRCoGEEEHL T LITT %,

L R=—ihiais; 19614EICBHSE SN/ MWD EME
i3 200 FARICH IS 5t FDHRRFIC = o
— V=35 v F R »S O EENERSED,
19634F LI @ 4 4R, 4F 4 800 JTAHIHR D&
HOMEA SNz, BaED 2 43 E A EEITH
500 FAIHE T3, COMRBTHHRFETICIE
KEWEND 5,

Za—o—5Sy RS MR i 1S
WOSARHRANCZEB) L, 1957 x5 1961 4Ejaif %

T3 300 AT, 1962 455> 5 19644F i3 200 FHALIT, 1966 4EHic i3 400 T4, 1968 4 i
200~300 TARTH -7z,

—a—U—5v RERES; 1962 FEINICRESE - coh e b, WEE 1967 4EiRiIE T 50 TAMTT,
1968 4EifBICIE U T 100 FAZMZ /<,

HYRI=TEIE A—ZA M5 THHAOHERERIRICHECOEBTEEE-BEN I L E - 2D 2,
1965—66 EIRIATH D, T DLFIC 400 FADE NI L Sz, ZDHDHEKIIIE L HY, 1966—674E i
W34 1, 20007 A&, 1967—68, 1968—69 M4Eiflic i34 & = 1,600 HAICE Lz,

REA > RS 1965—66 FEEME TOEMBEIIEL 3 HARLT TH - 743, 1966—67 4Eifaic 1,00075
Aica Uiz, 2 1967—68 FifaiOFE AL 3 3 =70 OLBIBICE T IR BEOK 1/3 %43
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2,700 HAICE LTz, 1968—69 LEHMAIC 3B TR LTH 2,100 HATH - 72,

77U HERRE; 1968—69 I AL IMIREMSEY SN, TNE TOHENE 500 HAM T, S 1,400
TIAR A U,

VI kO~ ISR E A A OFEEEN 2 BN T 5 &, BROEFOHEWNEREHKOILMTIE, BhHBITH
BEVERREY, BROFLOIERERIRA TRBEROMEMICS 3.

2-2-2 B ¥ B

F AOKFEFFFETRMO ISR % b S ICHHE LB EER & (-4 2R, SEHRERc X 2815
R Z B OMO 7 o= S offatEE 2R Uc. MEEWIKT 5 &, F40RERIT 1959~1961 F0
SAER AR THIRIED,, DTN DN TATH 1960~1961 £Eic ©— 7 23H 0, 19664FE % TIREICHD L
19674 I Lic TiRETBLCW B, LpL, EEO3EMER UHET AERDE N ICONTIE,
DECAFERDBLL DBEIEN, RRTR, EESRNBICHIET 2EROED, & iczofEaEpao
AL EEEROE(AWIE XIS TR 2 LENH 50T, FEESHEE LICREREHN3,

15 < OREREHEEMICITR 1 IOR LG R ORI L S OIREREIZE TV, BRERBEAD SO
WERIZ, 1957 4E& 1969 LEIC 2 N2 MR D 2 % B L U 39T Lo a3 1 Wicirz W, 4 » DRI TR
sk E UTRRA LRI BRI E <, 1968, 1969 AEic 10 96iTaE L7cds, MIEEREFOMFEmE Dhis
bt k& iagBRIIVEEREDLNS (E5),

Table 4. Statistics concerned to catch in weight of southern bluefin tuna

by Japanese longline fishery. Unit : ton
Southern bluefin tuna Landing of bluefin tunas
Year yield estimated by by Japan-based-long-
present authors liners®?
1952 i
53 5 070
54 3 878
55 3 885
56 9 139
57 16 536 13 864
58 11 208 12 087
59 57 406 36 331
60 73 801 53 518
61 71 711 58 183
62 37 449 32 590
63 56 311 45 254
64 40 300 37 361
65 37 634 34 690
66 35 899 31 864
67 53 069 45 321
68 42 695 46 134
69 40 921 46 417

1) Data from Statistics and Survey Division, Ministry of Agriculture and
Forestry (1954-71)

* su=sofiid, /<0l iF il uERATNS, BAKDOTEONEZu=-saRdbHns B
bz, ChdEHINTVWEDT, IFI=/0ll0ERIDT, BLICRLLMBIDEFEL B2
FThs,
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Table 5. Excluded amount of catch of southern bluefin tuna for the present

study and its ratio to total catch, 1957-69.
Unit : 1000 fish

Catch taken. out of ‘the mine Catch taken in the nine fishing grounds but
Year fishing pounds i o.ut of concernec} ﬁ§hing seasons
Fishing ground 1*Fishing ground 4*Fishing ground 5*
Catch Ratio to total catch | Catch Ratio Catch  Ratio | Catch  Ratio
1957 9.0 0% | 60 (3.2% — - %
58 0.1 0.0 0.9 0.9 — 3.0 2.9
59 0.5 0.0 2.0 C0.9 i -
60 0.4 .0 2.0 Lo = —
61 0.7 .1 1.0 (0.5 = =—
62 2.0 0.3 3.0 ¢ 52 = -
63 7.0 .7 3.0 (5.4 - -
64 2.0 .3 1.0 4.0 — -
65 3.0 0.4 0.2 0.8 - -
66 6.0 0.9 0.7 ¢ 3.3 i oy
67 0.6 0.D 0.4 €. 5.7 = .
68 2.0 0.2 0.8 (10.0 == =
69 27.0 3.3 0.2 (10.0) = -

* See Figure 1 and Table 1 for fishing grounds and fishing seasons.

M 3 1c i34 HRs L OB, BIRBOBRERKERLTH 5, RIRHERT 1957—58; 1958—59 4l
1212 40 FRETBR TH - 72 hi4 + D ais»Ba5e & i 1959—60 Rl £ O 1960—61 4EidMicid A micHin
LT, #nFhi 120 TRICE LI, L, TOEf%E ©— 712 O®RIBERKIIFIC K 2R ZENIEH
S b EANCEE L, 1968—69 £EFaIC i3 1959—60 FiiiDK9 3/5, 70 HRICIE -7z, fiEEE SR EM
TEHEMNERLTO S, BOOBERLVHEETHS (F4), RERKORELicd, RBIck 3
EREERDLCENTES,

FHDRS; BEREIT 1959—60 FHIICd - & b2 20 FREM A /o0, BUFERM»SHA L, 1968—69
FEfiiciE 5 TREE -7,

FEDifaig; 1959—60, 1960—61 FfOBERKIZcNE N 70~80 TR TH - 7208, BAEFRINIC EBITH
A UTH 40 TRICIZD, 1964—65 FifaiAE THEEWIREED T 7o, 1965—66 4Fifiic MERIIBU &
HWUT, 1967—68 % TD 3 MIMICiZFE 4 20 TTRREE & 15 - 70, 1968—69 FRRIAICIE S Sic 1 TR
TIER LT, :

U R —hifaig; 1963 i E TR, F4REBMUTC DEICK 30 TRICTE - 7228, 0% EANC
iz 1 1968 4RI I 10 FRICHE 72155 5 72,

=2 —U =5 R4S 1957 Filin 5 1961 % TORER I 10~307 BROMAZZEE LT,
1962 FEHRIAIC 1S » THRERIIE L <@ L, 1968, 1969 fFHMICIZ 5 FRATER TS » 770

Za—U—=5v FEESRS; 1967 F£iE TR OBy > ORI, F45TFRETH o8
1968 4Eific i3 1.5 TRZ A 72,

& 27 =75 1962—63 A 5 1964—65 Ml I T, MEEREIZ 10 TR S 6 HRIC i Lz
B3, 1965—66 fEHAMAD & B HBOMAL & bIcHAZ T, 1967—68 4Eillicid 20 TR EICE 572 L
L, 1968—69 £Effaificid 16~17 HRICHED L1z,

thEaA v KRS 1966—67 FFIRifD & 1967—68 4Eifiilic o1 TR T 18 FR» S 4007 R L,
CHRFAFERHO2EHICE T 2 RERKD 5% 2 hHwd, LnL, 1968—69 4EHICIZATED 1/2 PIF
D 20 FRICHED U1z,
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77U hEhikig; BRI 1965—66 AFiiE TIREL 1,000 BLIF, 1966—67 fEifafliciz 7,000 &,
1967—68 “EHaHAIC 2,000 B TdH - 7cH3, 1968—69 FiIIiCi3ZIE LT 15 TREMZ /o,

ZOESICHRERK»LATH, MESHBEOEE LAHBEDOEROENS v FE[lOA # « & FDHIE

S 7 & 1965
Jan. - Mar.

§L D . Apr.- June

July - Sep.

Oct.-Dec.
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Jan.-Mar.
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siaNaaizIan

i
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dJan, - Mar.

Apr. - June

July - Sep.
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N12345678910345678¢9 3456
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Fig. 4. Age composition of southern bluefin tuna caught by Japanese longline fishery
in the seven fishing grounds, and in quarters of 1965 to 1968.
Numerales in figures denote fishing grounds as follows;

“Oka” fishing ground

“QOFki” fishing ground

Fishing ground off New South Wales

Fishing ground off north New Zealand

Fishing ground around Tasmania

Fishing ground in south central Indian Ocean

Fishing ground south of Africa

Oct.- Dec.

9101112 4 56

3456 101N123 456789100112
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P, =2a—V—5 v FIHEBOBEERIIFE &SI/ LR, ERAERRICH - THRMEAREFE I NI

HIED, BEDI F i</ ndANOREOTBEDAEDIZICE - TETWVS,

2-3 BREHOESEM
2-3-1 RisHl, PUFHARIES R
TR DS AR D D15 D DI ATE S £ HITTE - 72 1965~68 454 & 0 S, Y OES M A RSB,

B tE Le (4D,

FHhDiEE; EEYORBIIT TP LOKATHY, 6 FLLFORBAEFIEF DD, 7T~ BERENR
ELSBETHBH, BHIICE > THRIEMOREZBZELT, BNAREDSE 3~ 4 i3 7 T a0, &
HDHE 1~ 2 P32 8 TP EOEFEROIINT 2 B D3DH 5.

FEOBEIG; BEVOFEESBIT, 8 THATNED, 6 FHOEELA HOMRIGELD bE ., 2iC
T XAEREB LT A0, B0k ICE 8 L EOEEFHOE SR,

U R=—hRiS; A A, A F OIS EITHBANC 6 T LIT ORBBHBESHEN TH 5, @IPEREDH 3~
APRERICZ 2 NLIEIE D S HENESD S5, 6 TRBELNLELITHS,

—a—U—5y FdLEaE; 6 Thx ok E RABESN S, FHHMO FHELZ BF TR
e

2T =_T7RiE; FREEBLUTAHNE, @IEMCE 7 FLLEOKEE 6 FLITOREEMSIZIZEA CEETES
T3, TsTERPEDRANBESHBOFEHENDSD O, 52 ~8 3L 4 FEAE P L

KRR DE <, BA~BLIMERICEEE, 7,

BHLHTREY, 6 FFsES LTHiES
NTHY, FEWIcE 2 <=7, thga
Y FHRIBED BRBRAOEAVEVLS T
bz, HF (1970 B12AE & T 250
R ARNCIE 140 em (R 7 Fhgsd) RITF /i
T DEEDVE B EWE LTINS,

1204——— r._.. X faisiigd 5,
hEgA v RS i R OIRER AT
Y — ] FERIEELTRERALTH 08, F2v=7T
Z F‘ﬂ = IR, TP LOREOEISIIE
_g ol ] o - I~EE A VREAICE <, B~ 2 i
g - B STW3,
§ Fq FI7YUNERRE DL AZDEGNLD
. s TR, RIEYES R OFHINEL
p
=

57-58 59-60  61-62 63-64  65-66  67-68
Seasei 2-3-2 FHHAER
Fig. 5. Catch of southern bluefin tuna by HIBIC & > TR OESBRE 20T, £
age group in Japanese longline fishery, - . .
1957-58 to 1989-69 seasons. SOESRMN E iR L
« s = -
[II[H 4-age and younger FEHHERBENT 2 THA S,
5- to 6-ages E 5 icffiBlo 4 X PIF, 5~64, 7~9
] 7 to 9-ages &, 10F DI DR EART , (F X5l
Bl 10-age and older AT 5 EBELESBIT~9FT, 5~

* A=) TARBRESL P =2 — V-5 v FERESG» O ZIREBIELERFTEABER IO
B otis



BABDHEBICE T2 I+ =/ oDEEREESHBEOEE, 1957~19694F 209

6F, 4FLIFHBChICRE, 103 ERHEHTLRO, 7T~9FDRMERKRIMMMSLL, Eict+
D IS AR X 72 1959—604F i, 1960—614EHRIRIZIZ70~85T7 R (61~7298) i Lz, L L, 1961—
62 FHIAVIRE, KFEEEQD v F=— R TIRERESAECNEE L, T~9FRRBRECLE ST,
1965—66 4E{fMIC 24 30 TR (46%) 178 ~tc, TOHRIEMERIBR I N B &, 7 ~9 Ffid— N
L, 1967—68 fEifafliciz 55 FRICIE Lzhs, 1968—69 fEMINICIZEHY 35 HRAEE -7, 5~ 6 FHi,
1959—60EHFMRIC 72 - THIE L  AdiciEz 40 FRAZEA 20D, 20®OBURASNLT, FEIFD
SHETH D, 1968—69 EFIICIT 20 FRAZE - T3, —F, 4D TOEFEHRIYTIALLEBNFNAE
b, 1963—64 FEifuffiv & 1968—69 4FifE TIRIMIIEM L TH 10 FRICIE 572, 10 IRl LR 1 ~
SHROMAEB LT3,

72-3-3 EHARABEES Table 6. Average age of southern bluefin
) tuna caught by Japanese longline
DS RIRBANO AR Z BIC HoITRELS fishery, 1957-58 to 1968-69 seasons.

b, BRICIRENOFEESET T 2139TH 5, —

m_Average age

RE QTSI 1957—58 s 5> 1968—69 s in catch
RO, B 7.6 & (1960—61 FiiE), RIE 1957—58 6.75
6.8 F (1966—67 £Effal) T, ZOBHTIFR 7.1+ T 1958—59 7.20
H5 (£6), FELREER»S b HEINS LT, 1959—60 7.22
BEOEE (H+0RED 28 FTIBIC 75 72 1960—61 1960—61 7.60
I, FHREESRT 7.6 7 TH 78, 20 =g i
BERBADOFERIETH 2 v F=— AR s nig 1963—64 d%
OO TICONT, REITET L1965—664F i 1964—65 7 09
136.9F ek b, FERASEZRE (4 2 <=7l bR 1965—66 6.86
4 v FEERRIE) ~OEHSEI -7 1967—68 EifffiC 1966—67 6.80
12, PEEEESIR 7.4 F £ 18 5 0Ds, 1968—694- 1A 1967—68 7.87
TR T.1FIET L, 1968—69 7.10

2-4 BERBOEFE

BIIGOESHE S FICRESBE T HIC U BERBOBREEIDToE B0 TH 3 (6D,

FHDRIE; SESTE AT U BEEEIT 1962—63 £ E T 1.2~1.5% TIF& A E B 1 - 72
B3, 1963—64 FiEHILIE2EICIET L, 1968—69 Fifflicid 0.1% 13 =3, &<IC7 ~8FADRED S
Hir -7,

FFOiats; 7 FAEMERIPEB LTS, AUSHEDRIBETH 2 4 1 ORI LN TABIB ORI T
BEF M HE <, 1961—62 4EHIHE TIZ 3.0~4.29% Th -7z, 196162 FRIAC AHS 7 FaArF &
L TRESBOBERMOBE TS, 1968—69 FEfIFIciT 0.2% i 57,

O R —ipidis FRENOES T BREIC B L TR, SlERHO BEE REL TS, L2213
1962 A iAH 5 1963 4EMMBIC AT TIE 555 6 F~, 1965 4Rl & 1967 £l T2 45
S5FANZLTOF~NETNENEBBENE B INTVBEEDICAZ S, T DIRIBE~DAIENIITHHEIZ1962
AERIICIAE o 708, B1963EMIAICIZ T TIKBEAHOBEIRFEZICE T LTV 3,

Za2—U—5y FipiRE; &FESE OBEEREGISREETLTE 2, COBRBETRYL D bEFick
ST, b o 6 FRTORKEDESGHNS ST ST S,

Za—U—5Y RERES; S@ROFEEERIHFICETL TS, & 5ICHREHRD 196248, 1963 4EiiA
TR 7 F LA LD E LT ohs, 1964 FERIALIGR A OB A IER I/ {8 57,

HSAI TS HRUODLS AT AR ETTRERPLETE 2007/ V—TBRHOENTV S, K~
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Fig. 6. Density index of southern bluefin tuna by age group in the eight fishing
grounds of Japanese longline fishery, 1957-58 to 1968-69 seasons.
Numerales in figures denote fishing grounds as follows;

1. “Oka” fishing ground

“QOki” fishing ground

Fishing ground off New South Wales

Fishing ground off north New Zealand

Fishing ground off south New Zealand

Fishing ground around Tasmania

Fishing ground in south central Indian Ocean

Fishing ground south of Africa

©m N o e

FAssErh Lihw 7z 1966—67 FEIALIRE O Z4F4 D BEETR 3 Z W ATIC e~ TIEF ITEL,
hEaA v NG 1960—61 Fifafi & 1965—66 FlIALIEOHERHE 2 &, HERILB L2 LED
YT, TFRUEDEES/NE,
77U hEiRiEE; HREOFLORIBETH 0, 6 FRERLET 28ESOBERBI MO RIS DRFEIR
DENICHNTEOEIFNZIEN,
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ARICAT, FORBTHHEEIEHIIFELAETLTED, 20REREDDLIEROEVERERNLL S
Lo REBEDES T OO PR IR O LA O S T I OESLIZ B o808, Rk & s b
BHEINZEREHFROAMTIE, 7FEORGEORFDHEELSA NS, HE, HoicERINEHE
KIBABESEPLTHITNEDS, 2CTHEH, #BFE, A—2 7 ) TEAAOEGTHAEMINCER LI LS
BEBFORWEFEAONED -1,

3. E

19654EEE T}, 2 17/ uEHRCLAREORAMOMIAA -2 b7 ) THE B LOTESH, =2~
O— 5 v FEAWTEHN I ERARIEL T, SRR TORENSEE -7 1966 EDIRE, 2ufic
BB, 1969 £% TICARD BENHT 24 v FEBXUATEEOHEREREE FLALE S T
Stte FHRICED S HOT, RALLAREE S - BARCOFETREHEINTHIEL, RAEHMICE
BIRIBILADHEA TS 1965~1969 FFOMIC, KEMRAEMBEAL, EWHTHE4H, 4+ FOHIE LRI
FERSRET ST T VEEN (19654F), 77 Y Al (1967 ) B LT T € v F V(1968 ~694F)
T, BEEERRTL S SIKEIREEEE L. LrL, WTFhoOBSICbEINROEEEERT 2L 511G
BHIZ SN o7 OREFFEARILEH 1966, 1968, 1969), —H =a—Y—35 v FEEHLLET A Y HiC
W7o B OB KB D MM IS, FEEBUIERBRTDTH 205, KEFHERBELS XU
KEBEFBOE 31 FAK L I2BEOKETIE, COHFRTRABONHEHEMENK I T, BEIFED
RETXID -7 OKEFFREMELE 1965, $K1969), <Dk 5 H—HOFHEL L UHBOBER» L LT,
A—2 1+ 35 ) TAFERICH BEINBUAOERTAMSEIIL TOAFRERIEE AL, LT, B
TR EEIRT 27 1=/ o2 AMIC REL TV BRATHENT, B—0RFERE FIALTWEC Lick
B,

CCTRABOBEIME TS IdIc, A—2 b7 ) TRIEBEOA% LD iS5t (1969) OHEDIK
A L2 RIE D S OBRIETRTED TH B, 2L T, ERPMEZEET AT TR, =a—Y—5 v F
HEDST 7 ) AREEMAICN ZIEHEEZROMRE LT B, WENOESHRK, RITbOEHE
LR E AR 5, TOMICA—Z 7 ) TIREOEBREOHIHC S EFEMARICOVTH
SERAT.

3-1 REMOESHERK

1A DI O TR RBANOHEHRICE 5T, EOFESBBIBLALAFICHOI > THREINZ L5107 5
fo (BE 1970, #R} - AM 19700, RRHICHEBEERET LasIRBRNc S 2R D @EMO /N, dRg4
RS L = . — V-5 v FEREEERE, BRBEORAFHOEVRETOED NS5, 208
MELT, MBILE-T, 2CRELTL 2R Ty 7 OESDBEBHREBRICE - THEIN T 3 & @
WCAESNHERNC EBHTENE, ERETH 24 HORBEB LU FOMIBICI, &&bERBDIIEN
T2, TOFRERBIMARYUNST, 8FTHD, LT, RAKHT 2REN®RILINTD, o
BETHEOEN T TRICHRTITANRIBETH A5, SSIGAFERE > T3, £kfucxd 3iE
3, EEIRB AT 2R AL KORERERS LT, BlNOLESLBRICRETONENEEL bR, =
U= 5 v FILIRIE, v F=—mRIBTRYWICL &b ERER (4~6F) BFERTH - T, EEERAIZE
UMD OLL, COFMARTEENOESIASBC 57cE LTh, THOA XS & LTRSS ET
o EBbNE, chic LT, ERREFRICH 2hEA v FERE, =2 — v — 5 v FER@RETR,
4~8FITh BHE L DESEHBEHEI NI DT, THYFESMBEL> 2HbAkE, 2350 5&BDH &
Tl k BB b d N tonic, THESOBTHETL - EELLN,

—HRMRE CHIC LTHIES, RESTICHT 2 ES RIS DEELE R L TR MEES 124
FTUSHBIE T Lichd TS, L LENEDIEBEATBRE LB R ERIEES 1T, <4<
b, PPOFMEMPIFRIETT2L5THE, THbLEA FOMBMFRIBICIT 57 1960—61 4EifalHic
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£ S IATERMR S IEOERICH LIc HEEAE R T 3LNERD 5, COEAIRDNTE JIGKREEZED TS
2, CCTREHBHEL FNICHT 2R E OBEFRIC S - SOV TEIROREEZKBIKT 2, T OKERIED
EFOEZHFICL->TWVD, MAZRES SIBOFEIAN CRES TESD 2 K& & Xo IKllE & T4 7RI
WA/ BRI IIERK IS 2 Co OFBTEHT 2, FhEE Xo 005 Xp ICIEINT 5 &, MADED L
HWRY, BERKBMMT 2, £ LTHEHES Xy KEEENS &, BERKIE, GLyRELT B0, 2
W Co EOKREVH 2 Co OFMAETT 2L 510105, FICENRE Xo ZD/NSWVE X ITHST
LHBERBAFES U, BiED X CEESNS EHER, BLHRBEMT25200cid Co KO /ASNDE Co
ORAMAEEHT 2, FHRVBFLEEARBSIE2EEREVHIE Xo TTHNT 2 &, REREIEZRES L,
IIABOMEVIRIETLE Lcdh A Ca iTiiT <, TODEW Cald Cua FOREVEBBRSTODOTEARIT
CONTHBERBPET LT BSE, MABOBRIRESNTOEZEDENZILS,

32-1 BiE e E

1957—58, 1958—59 EMIOAZ B &I 1,500~2,000 FAT, <ihlce L CiERKIT 40 TRE%RT
B BH7 Do 1959—60 45, 1960—61 4EFMIC 2D 2 f5i1C 4 3 3,500 FADEHBA S NzDicst L,
TR 3BT TEL 2 120 TRIGE Lz, chiiamdRiErEsmcRidT L 1Kot & %55
LT3, 2O®RENEIE, FBEANCHEINL 1965—66 E#IIC 5,500 TAICTE - 1248, HERKE NI
LD LT, 1959—604Eiid 1/2, 60 FRICE Bz, = LT 1966—67~1968—69 4Fifaific iz 9,000 J5
Ap 5 11,000 FARICENER2E Lo U TRERKIZ I HA L TROUT 70~90 TR TH -7,

Catch in ten thousands fish

0 10 20 30 40 50 60 70 80 90 100 110

Effective effort in million hooks

Fig. 7. Relation between catch of southern bluefin tuna and amount of effective
effort of Japanese longline fishery in the whole fishing grounds, 1957-58
to 1968-69 seasons.

Fine lines denote catch-per-unit-effort in hook rate.
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Fig. 8. Relation between catch of southern bluefin tuna and amount of effective
effort of Japanese longline fishery in the Oka and Oki fishing grounds,
1958-59 to 1968-69 seasons.

Fine lines denote catch-per-unit-effort in hook rate.
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Fig. 9. Catch of southern bluefin tnna in Australian surface fishery, 1945-50 to
1969-70 seasons.
S. A. : South Australia, N.S. W. : New South Wales.
Data for 1949-50 to 1960-61 seasons from ROBINS (1963), 1961-62 to 1962~
63 seasons from HYND ef a/. (1966), and 1963-64 to 1969-70 seasons from
Div. Fish. Oceanogr., CSIRO (1964-71).
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