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Studies relevant to distribution and
migration of the southern bluefin tuna.

Chiomi SHINGU

(Far Seas Fisheries Resszarch Laboratory)
Synopsis

Exploitation of the southern bluefin tuna, Thunnus maccovii (CASTELNAU), was commenced
in 1948 in the neritic waters along Anstralia by the local fishermen by use of trolling and
pole-and-line. The Japanese longliners first exploited the high s=a stocks in 1952 in the eastern
Indian Ocean. Expansion of the Australian and Japanese fisheries together with investigations
performed by ressarch vessels makes it feasible to conclude that the species is actually distributed
over the whole high latitudinal waters of the southern hemisphere.

Close examination of catch statistics, morphometric data, tagging records and oceanographic
information indicates that distribution range of the southern bluefin tuna appreciably changes
with development of the fish. In the Australian and its adjacent waters, occurrence of the fish
has been elucidated for four developmental stages, that is, juvenile, young, immature and spa-
wning phases, on the bases of biological characteristics of the fish and oceanographic features
of their environments

The juveniles and the matured adults are found in the eastern Indian Ocean. The fish,
having spawned there in the southern summer, are exploited along the southern coast of Australia
at young stage of [-to [V-ages. The fishing ground shifts with age of the fish: I- and II-age
fish are mainly caught along Western Australia in southern summer, and III- and IV-age fish
along South Australia in southern summer and along New South Wales in southern winter.
Immature fish, mostly V- and VI-age, inhabit in the middle layer of offshore waters of lower
tempzrature than before. Distribution range at this stage depends upon seasonal change of
environm=nts: the immatures are taken in the West Wind Drift during the southern summer,
and in northern areas, near 30°S, such as the western Tasman Sea and waters east off New
Zealand. The species grows up to the adult stage in the eighth year of life, VII-age. The
adults inhabit the West Wind Drift, and move northward for spawning in the southern sum-
mer. The spawning ground is in the lowest latitude and of the highest temperature within the
distribution range of the species throughout the life history. After spawning the adults move
towards the West Wind Drift and some of them immigrate into the Tasman Sea and waters
east of New Zealand in the southern winter, together with the immatures.

Three groups are szgregated each other for the stocks exploited at the young stage in the
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neritic areas along Australia. The szgregation is not found for older fish at the immature and
adult stages, however. Namely the stocks exploited in high seas around Australia follow the
same general migratory routes. All available information indicate that the southern bluefin
population comprises aggregations, at least, of two levels, the one is the systematic fraction
which means aggregation of all the individuals spsnding their life seasonally in the same general
way, and the other the space-time group which mesans aggregation of individuals occurring in
almost the same place and tims so as to bz distinguished from the other at a particular stage
or stages of the life history. According to these conceptions, it is concluded that the southern
bluefin fund exploited in the Australian and its adjacent waters belong to a single systematic
fraction spawning in the eastern Indian Ocean, but include at least three space-tims groups

identified as such at the young stage.
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Table 1. Comparisons of characters of the southern bluefin and bluefin.
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Character IWAL et al. (1965) TALBOT and
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Color of the caudal
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Total anal rays 20—23 20—95 =
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Numerals denots the year of exploitation.
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Numerals denote the yvear of exploitation.
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Fig. 7. Relation of body weight to body length, shown by logarithm, of
southern bluefin tuna between the Pacific Oecean and Indian Ocean.
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Fig. 8. Comparison of the length-weight relationships of southern bluefin tuna

from Indian offshore (* Oka" and * Oki" fishing grounds), Pacific offshore
(Tasmania and New Zealand) and Australian coast.

62 HELFHEOMF

i SonFESERRICETIAMRR LD TALL, chETIRAKEN- DX, ROBINS (1963)
R - BHloWRAI SV TAGh B SHEEL-HR0ATH 5, EMEENSZ o3 BHERL
FeARFEOESEREIC DT, EKENETTMESED SNTHWEOT, T TE ROBINS Hizknic

BRI & D EHE R i ARGk b .

FREA—2FZ ) vinfETREEN 2 kE 40~110cm O 2 F =5 ot 20 TROD WALFORD DR E

EBRAEA TS,

Ins1=0, 86771+ 29, 44 Ia:n EEOKE
le (HEIR(KE) =222.5cm,
INEDFEEIE BERTALANFFY @A L L THERD Iz,




41w S o0sfid EEFIC Y 3R 71

L= 900 50— a=0MUE=0.00YY o osversorivnennmaesigmmmninssss sinm evmyasy siasane (1)
K=0.14
ty=0.011

COXRAEFL EMSETE LA, B0, & (Div. Fish. Oczanogr., CSIRO, 1964-67) 15
S 2 OEMERAMEL T WALFORD OEAMIC T o v b4 2L, #4413 ROBINS ICL3HEHL DT
ITEORBRIE» L T a (R9), EHAMC L 28-S HMT 2L, KDL S BERTALANFFY O

=
(7]
-
204
Iney * 08677104 3544 =281+ 2000
150
.
Py G
100k L |
o Li¥s |
/
. /
Pt
&
P
3 7
s
, e
S ’é
50 P -
/ ol
o 3
35 3 % 05
In cm

9 WALFORD DiERICE A2 ROBINS (1963) DRl & Bho
FHliEE R S Lz s h L D .
Fig. 9. WaALFORD's growth transformation applied to southsrn bluzfin tuna
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Table 2. Relation betwesn body length and age of southern bluefin tuna
(1) Calculated by equation 1
Age 1 2 3 4 5 6 7 8 9 10
Body length (em) | 29.2 54.3 76.3 95.5 111.9 126.6 139.1 150.0 159.3 167.5
Age 11 12 13 14 15 16 (=)

Body length (em)

174.9 181.1 186.5 191.1 195.4 198.9 (222.5)

(2) Calculatad by equation 2

Age - [ 1 2 3 4 5 6 7 8 9 10
Body length (cm) _23.9 8.2 67.7 84.3 98.6 110.9 121.6 130.8 .138_7 145. 4
Age | 11 12 13 14 15 16 ( '-0".-_

Body length (cm) | 151.2 156.3 160.6 164.4 ];3_ 170.4 (18T,;}

P B O IEIIC X B RLR O & Eh s &
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o EHIN A, ROBINS (1963) O®EEMSHHELT
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o Coast ot Albany, 19611962

Coast of Sth. Austmlia, 962

Coost of New Sth.Wales, |96
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B.L
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ki #ipk, (ROBINS (1963) LD

Fig. 10. Length frequency of southern bluefin tuna caught by livebait-and-

pole and trolling on the Australian coast. (estimatsd from ROBINS, 1963)
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Fig. 13. S=asonal changes of length frequency of southern bluefin tuna
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ST E 1961 4, 64 SFETHAH, ThOoDREREHSONTH O &b 3~ LB L L TEA
LEBENTVALICAZT N2, CHoOHEBHAHERERICHEST 2000hE 30, F4EEE
& OHEFELBRE N BB TR BT EE S M0, LA SNAEAICIRER L T 48NS S,
WS TELENOAKBRICEEAOE LS TRFE(LBEHONI L NS LM EZ S L, KE
D E— FOMEOQELE, ABMIBLTHATRERCSLON 2T TORlicED, 2 oflIitETL
TWaRTTHB. 2 0B OMICEMS L b0 LiEEESN S,

64 BIBRIFSHEM

ML THRME NS $F 0l D0TH, 62 THEL 2R S REA L KR L OMBEERY,
Fh % b & CRBHEAFESHRICER Uit —HA4A— 2 b7 ) YO - BHERIC L 2D O 5448
Div. Fish. Oceanogr., CSIRO (1964~67) IC L~ THBHICRE SN T B, P EbofELIzIF 3=
2 0 OESHE TSR, ERlicE 3 ICT Lt

%3 BB OBEEL (R TRT).
A—Z F 3 FigEIco0nTIE  Div. Fish, Oceanogr, CSIRO (1964-67) & O #:5E
Table 3. Age compositions of southern bluefin tuna taken Japanese and Austr-
alian fisheries in the main fishing grounds, 1952-67.
Data for the catch from Australian coast from Div. Fish. Oceanogr., CSIRO

(1964-67)
Coast of Albany
Age 1 2 3 4 5
1966 | 40.0  60.0 %

Coast of South Australia

Age 1 2 3 4 5
1965 226 67.4 89 0
66 2.0 57.7 39.3 1.0

67 54.3 44.3 1.3

Coast of New South Wales

- 1 9 3 4 5
1964 87.5 12.5 %
65 54 70.0 2.2 25
66 38.6 448 13.0

67 2.0 58.0 305 9.5

Tasmania fishing ground

Age 3 4 5 6 7 8 9 10 11 12 13

1961 | 0.4 3.8 14.2 400 195 14.3 58 L5 0.3 %
62 | 0.4 86 239 306 2.0 1.3 3.6 0.6

63 | 0.2 58 231 321 250 9.8 29 08 0.2

64 | 0.1 100 2.7 284 235 1.7 40 1.3 12

65 | 0.3 10.6 3.0 204 193 101 48 25 09 0.2
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New Zealand fishing ground
Age 3 4 5 6 7 8 9 10 11 12 13
%
1957 55 36.7 331 176 54 1.2 0.3 0.1
58| 01 9.7 380 2.4 170 7.2 1.8 06 02 01
59 1.2 208 285 2.8 121 25 0.8 0.2 01
60 0.2 5.8 420 249 215 49 04 04
61 1.1 139 334 2.8 163 59 25 09 02
62 0.8 235 286 253 109 64 35 09 0.1
63 1.6 185 40.6 240 100 29 0.9 07 0.4 02
64 47 2.2 307 2.3 97 32 1.0 0.3
65 1.8 236 354 2.3 &5 35 20 1.0 0.2
“Oka" fishing ground
Age | 4 5 6 7 8 9 10 1 12 13 14
1952 30.3 461 211 2.6 %
53 1.2 61 2.0 43.8 182 4.8 0.9
54 0.1 18 214 5.0 208 42 04 03 0.1
55 0.1 1.4 27.1 486 192 33 0.3
56 0.1 33 27.9 421 216 44 07 0.1
57 0.1 4.9 347 414 158 27 03 0.1
58 0.1 03 7.0 380 364 4.7 32 03
59 0.1 7.6 387 359 143 30 03 01
60 0.1 86 360 383 137 30 03 0.1
61 7.9 330 3.1 185 47 0.7
62 0.2 104 349 349 155 3.4 0.6 0.1
63 0.1 157 35.8 2.5 138 6.6 13 0.3
64 0.1 124 310 2.6 17.9 7.3 1.3 04
“Oki" fishing ground
Age | 4 5 6 7 8 9 10 1 12 13 u
1958 10 251 456 23.2 43 0.6 0.1 %
59 1.1 3.5 442 19.0 4.0 0.4
60 0.7 24.4 46.7 226 49 05 0.1
61 1.1 27.3 44.2 21.6 51 0.7
62 1.5 322 40.7 19.2 54 0.9
63 24 345 308 175 47 11 0.1
64 20 338 388 17.0 63 1.8 0.2
West Wind Drift (40°-50°S, 80°-145°E)
Age | 3 4 5 6 7 8 9 10 11 12 13
» %
L l 0.1 24 7.4 150 244 213 153 93 43 07




82 ¥ B F H
West of Cape Town

Age 3 4 5 6 T 8 ] 10 11 12 13

1967 0.3 17.4 41,9 28.4 7.6 3.4 1.1
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Dottes denote one-degree squares in which southern bluefin tuna were caught by longline.
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is capitalized)

—— Recoveries more than 40 fiish

—— Recoveries less than 39 fiish
Arrows with month show the
direction of movement of fish and
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Circles show that tagged fish
were recovered in the same area
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Appendix Table
Recoveries of southern bluefin tuna, tagged by Australia, by Japanese longliners, 1963-67.

Release ‘ Recovery
Tag No, Date l Position } Size ’ Date Position l Size Vessel
’ Lat, { Long, Bg“m Age Lat, Long, } B(]:“m Bvlgg‘ Age .

1701 | 12.12.61 | 37—03S | 150—08E | 69| 2 | 14.10.63 | 36—13S | 152—20E | 93| — | 3 | Matsusei Maru No. 15

3¢ | 1.10.59 |37—03 | 150—15 8 | 3 | 30.564 | 42—13 | 15056 | 134| — | 6 | NKairyu Maru No 5
8211 | 20. 2.63 | 34—45 | 134—38 90| 3 | 21 6.64 | 42—19 | 149—25 99| —| 4 | Seita Maru No.3
77 | 21163 |36—56 | 150—15 | 96| 4 | 3.864 | 3543 | 15500 | —| 20 Taiho Maru No,8

250 | 16. 2.61 |37—42 | 149—30 95| 3 | 14. 864 | 34—57 | 155—20 | 123| —| 5 | Chokai Maru
20897 | 28. 4.64 | 35—40 | 135—40 80| 3 | 15 8.64 | 35—08 | 154—51 N Seiryo Maru No, 13
21081 | 23, 464 3552 | 13540 85| 3 | 19.864 | 35—28 | 153—30 88| —| 3 | Heishich Moru No.18
1982 | 15.3.64 [35—45 | 13508 | 78| 3 | 23.864 | 3540 | 15500 | 81| —| 3 | Kasuga Maru No 28
5038 | 26. 6.62 |35—04 | 118—02 68| 2 | 5.10.64 | 35—05 | 158—40 99| —| 4 | Fukuyoshi Maru No,1
18 | 17.3.64 |36—08 | 135—40 | 103| 4 | 27.4.65 | 42—30 | 151—17 | 116| 22| 5 | Tokujyu Maru No6
20720 | 29.3.64 |36—15 | 136—00 81| 3 | 31.565 | 41—41 | 150—04 82| —| 3 | Kenpo Maru No, 18
1026 | 4. 7.62 |35—10 | 117—58 68| 2 | 5.7.65 | 3810 | 152—50 | 101| — | 4 | Kenpo Maru No 18
Bl | 21 9.63 |36—22 | 15020 73] 2| 7.665 | 37—24 | 153—56 | 110| — | 4 | Kiho Maru No,18
}Sgg; 15. 3.64 | 35—36 | 135—09 76| 2 | 12.7.65 | 36—25 | 153—27 | 102| —| 4 | Kiho Maru No, 18
20058 | 21. 4.64 |36—00 | 13545 — 7. 7.65 | 37—54 | 152—18 S - Hinode Maru No, 51
22 | 16. 2.61 |37—51 | 149—33 - 6.8.65 | 34—30 | 176—26 | 128| —| 6 | Fukuyoshi Maru No,1
218 | 16.3.65 |34—12 | 135—00 9| 3 | 11. 865 | 38—40 | 151—25 Y |G Fuku Maru No_8
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Release Recovery
Tag No, Date Position ; Size Date Position } Size Vessel
BL BL | BW
Lat, Long, cm’ Age Lat. Long, ‘ le kg Age
7| | ‘ 1

oo | 22.3.64 [35—50S | 135—30E | 8| 3 | 13 8.65 | 39—00S | 150—%9E | — | — | Kanksi Mare Ne. 55

21536 | 7.5.64 |36—00 | 13500 99| 4 | 13.865 | 3840 | 151-20 | 13| — | 5 | Fukutoku Maru No, 21

12817 | 25.6.63 |35—10 | 118—00 60| 2 | 15. 8.65 | 39—06 | 151—11 ==l == Fuku Maru No,§

15159 1 23.6.63 [35—10 | 11800 | 65| 2 | 24 865 | 36-50 | 152-25 —| - Nankai Maru No, 25 =
9035 | 20. 6.63 |35—10 | 118—00 64| 2 | 2. 8.65 | 36—10 | 152—05 —f — Fukichi Maru No_ 3 -
};gﬁ 11. 4.64 | 35—45 135—33 75| 2 | 16. 9.65 | 36—00 152—10 96| -— | 4 | Taka Maru No, 11

21153 | 19 4164 |36—03 | 135—45 5 R 5 +
e A1, - —45 83| 3 | 25. 965 | 37—15 | 155—40 S [ yuo Maru No_5

21574 | 7.5.64 |36—00 | 135—30 95| 3 | 5.12.65 | 45—15 | 145—15 | 108| —| 4 | Kaho Maru No,12 m
8036 | 31. 3.65 |43—09 | 14803 92| 3 | 10.12.65 | 44—50 | 147—11 — - Mikuni Maru No, 11
X8036 | 31. 3.65 | 43—09 | 148—03 — 14.12.65 | 44— 147— - = Mikuni Maru No, 11

6534 | 5.7.62 |35—08 | 117—55 68| 3 | 9. 466 | 47—27 | 139—31 | 125| 33| 5 | Mikuni Maru No,11

12976 | 12. 2.64 |34—51 | 134—45 7l 2 | 2 465 | 45— 138— 93| 16| 3 | Ryoei Maru No, 18

17587 | 23.10.63 |37—09 | 150—21 78| 3 | 30. 4.66 | 4647 | 138—18 | 115| 28| 5 | Mikuni Maru No,11

2290 | 10. 5.62 |35—08 | 117—55 64| 2 | 6.566 | 46-19 | 139—58 | 125| 33| 5 | Mikuni Maru No, 11

11882 | 17. 2.64 |34—39 | 134—45 75| 2 . 7.66 | 37—11 | 151—12 = B Sachi Maru No, 7

18894 | 29. 3.64 |36—09 | 135—45 80| 3 | 19. 6.66 | 39—40 | 179—00 —| 40 Sheei Maru No.§
X119 | 8 6.64 |35—08 | 117—55 59| 2 | 1.7.66 | 37—44 | 150—33 —| 17 Hinode Maru No, 51

535— | 3. 7.62 |3—11 | 117—53 63| 2 | 29. 6.66 | 37—45 | 150—57 | 108| 21| 4 | Taka Maru No, 11

15657 | 11, 6,63 |3%—08 | 11755 66| 2 | 11.7.66 | 35—45 | 177—00 | 121| 28| 5 | Fuku Maru No_ 8




Recovery

Release
Tag No, Date Position Size Date Position Size ‘ Vessel
Lat, l Long. Bé’m Age Lat, Long, BCLm Bvlgg‘ Age ‘

ggggg 28. 3.64 | 36—27S | 136—21E | 79| 3 | 8 7.66 | 36—20S | 151—20E| —| 20 Suzu Maru No_7

5658 | 25.12.64 | 37—03 | 150—15 781 3| 6.866 | 35-26 | 152—00 | 102| 19| 4 | Fukuichi Maru No,8
15943 23. 6.63 | 35—08 117—55 47 1 2. 7.66 37—18 151—02 — 15 Hinode Maru No, 38
xgigg 2. 2.63 |35—27 | 134—51 91| 3 | 5.7.66 | 37—40 | 151—40 —| 12 Hinode Maru No, 38

2763 | 7. 6.64 |35—08 | 117—55 64| 2 | 22.7.66 | 36—35 | 150—d1 —| Hinode Maru No,38
18161 | 10. 3.64 | 34—51 13439 80| 3 | 24.7.66 | 36-35 | 179—28 | 116| 27| 5 | Nankai Maru No 38
X7861 | 20. 2.66 | 35—33 | 134—39 80| 3 | 21.7.66 | 3635 | 152—15 —| 17 Takatori Maru Ne, 18
X6328 | 5. 1.66 |38—19 | 149—15 | 100| 4 | 25. 7.66 | 35—25 | 151—15 — | 20 Takatori Maru No, 18
X6508 | 16 3.65 |36—33 | 136—21 80| 3 | 14. 1.66 | d44—07 97-33 | 114| 26| 9 | Genryo Maru No. 21
21994

21995 | 15. 4.64 |36—09 | 135—27 | 104 | 4 | 8. 3.67 | 44—20 98—30 | 138| 45| O | Sachi Maru No.3
17495 | 15 3,64 |35—38 | 135—19 95| 3 | 27.2.67 | 43—20 | 101—50 | 124 | — | 9 | Sachi Maru No 3
X7134

713¢ | 2. 1.66 |38—09 | 149—21 72| 2 | 10.10.66 | 35—30 | 153—15 =| BB Shinnan Maru No, 11
17242 | 27. 6.63 | 35—08 | 117—55 61| 2 | 14.10.66 | 37—00 | 152—20 —| 26 Shinnan Maru No, 11
X7712 17, .2.66 |[35—33 134—57 89 3 2. 2.67 43—20 98—30 — 30 Yoshiuaga Maru No, 23
0874 | 7. 6.64 |35—09 | 117—57 60| 2 | 20. 1.67 | 44—20 99—20 | 100| 18| 4 | Dai Maru No. 15

9929 | 19. 6.63 | 35—09 | 117—57 70| 2 | 29.12.66 | 47—11 145—47 | 121| 32| 5 | Kaiho Maru No, 3
25038 | 19. 6.64 |35—09 | 117—57 6l| 2 | o7 167 | @t 93—00 — | 28 Takatori Maru No, 18
2125 5. 7.62 |35—09 | 117—s57 61| 2 | 23. 2.67 | 44—15 98—50 —| = Takatori Maru No, 18
18453

18454 | 21.11.63 |36—33 | 150—21 76| 2 | 19.10.67 | 32—05 | 175—25 N Katsu Maru No. 11
10286 | 19. 5.63 |35—33 | 135—39 85| 3 | 29.9.66 | 34—00 | 156—00 SN [ Hinode Mari Ne, 51
5775 | 18.11.64 |37—15 | 150—15 73| 2 | 20 9.66 | 36—38 | 152—21 — | 18 Suza Maru No B
X5541 | 17. 3.65 |33—51 | 134—15 79| 3 | 12. 1.67 | 44—09 98—55 —| #1 Suzy Marg o 5
X6931 | 7. 2.66 |35—39 | 134—33 95| 3 | 25. 1.67 | d45—01 9805 =8 Sizy Mary Ne, b
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