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Spawning Activity and Discoloration of meat and loss
of weight in the southern bluefin tuna

Tkuo WARASHINA and Koichi HisADA

(Far Seas Fisheries Research Laboratory)
Synopsis

Fishermen and brokers at the market have noted a remakable variation in quality of meat
of the southern bluefin tuna, Thunnus maccoyii (CASTELNAU). We observed the seasonal and
areal changes in quality of meat together with body weight of the fish landed at Yaizu, one
of the largest tuna landing ports in Japan. Major points of interests disclosed through the
observation are summarized as follows:

1. Two groups of the southern bluefin tuna are distinguished each other by inspection of
meat: the one with beautiful red meat of much fat, and the other with brownish meat. Quality
of meat is highly related to the relative weight of body. A set of data indicate that fish of
red meat of 130 and 180 cm in body length weigh, on the average, 40 and 134 kg, but those of
brownish meat of comparable length, 34 and 102 kg, respectively. In the present paper, the
former is called “fat” fish and the latter “lean” fish. An average regression line of weight
on length discriminates most of the catch into“fat” and “lean” groups.

2. The «“fat” fish are found for any length class landed at Yaizu by longliners but “lean”
fish only for large sized classes exceeding 130 cm. It is to bz noted that the species attain to
the adult stage at a length around 130 cm. The “lean” fish appear during the spawning season
between October and March and among the fish caught in the spawning ground in the eastern
equatorial Indian Ocean. They are also found in the waters of high latitude during November
through June just after spawning season. These observations indicate that discoloration of
meat and loss of weight are related to the spawning activity.

3. Shift of occurences of the “fat” and *“lean” fish indicates the migratory routes of spawning
adults in the waters around Australia. In August and September the adults move toward the
spawning ground along a northward branch of the West Wind Drift, which flows around 105°E
Long. The pre-spawning adults are still heavy but gradually lose the red color of meat during
their northward migration. In the spawning ground, only “lean” fish with brownish meat are
taken throughout the spawning season. The “lean” fish probably just after spawning move to
the West Wind Drift passing through the southward warm current along western coast of
Australia, and, at least, some of them appear in the Tasman Sea since November. In the
southern fishing ground, the fish after spawning dominate in February and March, regaining
the fat there by June.

4. The ecological inference shows it more profitable for the longline fishery to operate in the
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West Wind Drift than in the equatorial waters. It is required, for compiling reliable size and
age composition of the catch, to measure body length rather than to use body weight records

sofar prepared by the fish marketr.
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Table 1. Monthly amount and mean price of tuna landed at Yaizu, as of 1966.

southern bluefin ‘
Species albacore bigeye yellowfin
indomaguro ‘ goshumaguro ' (grown fish)
i Landing‘ Price ’Landingl Price ’Landing‘ Price [Landing} Price |[Landing| Price

" tons yven/kg| tons |yen/kg| tons |yen/kg| tons |yen/kg| tons |yen/kg
January 797 148 | 1,641 228 703 156 974 200 | 1,192 175
February 1; 715 167 216 285 955 175 1,387 164 1,761 176
March 3,123 194 1,482 173 1,221 186 1,71, 187
April 2,055 183 273 304 | 2,648 136/ 1,132 179 | 1,813 173
May 1,134 194 779 249 | 2,834 172 1,212 168 | 2,509 172
June 136 230 706 280 | 7,450 182 627 163 | 1,107 166
July 45 212 646 202 | 1,497 176 1,298 138 | 2,002 152
August 67 219 | 1,301 253 753 170 | 1,327 163 | 2,391 167
September 20 264 1,078 308 566 173 898 165 | 1,140 178
October 37 224 1,305 274 731 185 618 216 1,345 199
November 361 177 | 1,185 283 520 182 442 218 556 212
December 2,079 178 | 1,521 298 | 978 184 882 240 | 1,318 218
total land- 11,569 183 | 10,651 267 | .21;117 172 | 12,018 178 | 18, 845 178
ing and
mean price

Data from Yaizu Fisheries Cooperative Fedzration (1967)
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Table 2. Number of southern bluefin tuna measured by body length and weight
at Yaizu, February through Descember, 1967.

Fishing ground Month Number of fish
Total 4,056
Oka Aug, —Oct, 150
Oki Feb, —Apr, 300
7 Aug. —Sept. 100
” Sept., —Nov, 350
Southwest of Australia Aug, —Sept, 344
” Sept, —Nov, 390
West Wind Drift (80°E —120°E) Feb, —Apr, 420
7 (80°E —120°E) July—Sept, 250
ki (60°E — 80°E) Aug. —Oct, 282
Tasman Sea Apr.,—May 627
” Apr. —June 671
” Oct, —Nov, 172
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Table 3. Frequency of “lean’ southern bluefin tuna by body length class

Lempih slass ggolgég}gg—an%ég_cnu%gg_cni%ig_cnl%ég_cnn%gg-cnx%gg_cnl%gg—cnilééviin’r°ta1
Number of = | g | 152 150 | 150 | 149 | 140 | 156 | 155| 47 4] 1,207
Bty b ol 2| 3| 5| 16| 42| 59| so| 22| 1| 230
e ol 1| 2| 3| u| so| 38| s2| 47| 25| 18

LTATRR LA BRIV T0 S &, RESRO EHraNIcEkE 165cm, 134 cm @ 2 KD KE
BEheh 102ke, 45kg THEOIKK LT, WENEO L Hlrs 169cm, 133cm O 2 KD (kE
1381kg, 36kg ICHEXML, TOFEIAELERNLDOREZTED, BODRFPETS &) RERIY
W AT ST T B,

WEEEZBELOERMBELPOICHEFBE LD, SOCARICK > TREOERARMPELEZ LV BEES
HOMEKIC OO TR Lice TODICET, KEEAEEO—RMBERERE I 12/ LEAEIR, RADH
T3, BEERRK L -TLENTETHAI M0, REELAKELEO—BRNEEFROMKICIE, W 2hD%
WAaEBZIZEREROBLEND S, TOEMER, EINOZELZT TORWEEKOA»S 125, KEREA
DLW, LrdE—0EE, BETEONIHNEI LK REVERATHIENHILETHE. INOLDOEHEIE
S HITEEE LT, 4 ¥ FEBRKERIRT 2~4 FicE s 420 BEOAEEAE & D H 1z, TOEkR
ICHB T B EESHARF 80cm 5 180cm ([Thic - T b,

RE—HEEEAANIICR I THREBICHT 2RKELZRR LT, RENEKEL EBIKEHOICHEML T
&S, AURRBICELTERED L SIFO MR EOINENMEHE Lz, DFICKEICIZNT BKED
AR %% (HUXLEY 1932) & ZOE(bE 2~

kD4 v FEPERERIET 2~4 AICZ OB TRAEAE (em) s b4kE (wkg) OFRE

w=0. 0000138470522
L1n (M2)e TOBZGEELLABLEDOFEENFHENS. Flic L (KhofMi) BHKE 110~
140cm TiF, FEMO 4, 100cm P FE L0 150cm P ETRAEMD N4l - T, HEmlERE
A 130cm BB TELL TS T EZRE LTS, KE 130cm KiiE 130 cm P &I/ TEHH TER
FoRYrRERHsbE, £NLEN,

w=0. 0000415972416

BLY  w=0.000002178/3422
L1, 130cm KiEDOHE 1 KR EREE 130cm D Eozn i b, 1 B FOBRETED,

FoOWKEICHTA3AREOERDT, AEOHALE BITHEML, & ICKRE 130cm gigEEIc k&5 3
YO ThHB. FHTE - IhBEDKREICH T 5 \lan S DOEEHER T 130 cm Ko KT 0.0084 TH S
DI LT, Fh2ETIE 0.0440 TH Do M TE - 2EOEEREZ, HETHRE LicBE0ZBFREIC
Wl 2m5 (&2 DEMING 1950, #ZMOR p.11), FRoOEERFZOE KT, AEOEHREDEE
130cm Pl FictEd ER& 8B EERL TV S,

23w/ oiCi3KE 130 cm BIRTHMICHA LEBEY S b T3 GIE 1967p.24, 1969 T D&
EVTOBHTCEREDENEENDIE L, LrbhEEEREEODRBEEN TN LOMKLEFE TS
LD HEREMARAC & 75 - TENT AT EEZR LTS, AW TRETFEE LT 130cm L EDE
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Drift during February through April, 1967.

T
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Length-weight relation of 420 southern bluefin tuna taken in the West Wind

Fine line, bold line A, and bold line B denote relative growth curves of body
weight on body length determined for all the 420 fish, 202 fish less than 130
cm in length, and 218 fish of 130 cm or larger, respectively.
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Table 4. Mean body weight based on regression lines on body length for the

“fat” and “lean” southern bluefin tuna taken in the oki fishing

ground, February through April, 1967.

i?:;?;h | Body weight (I)Qfaau;ac;f” t;iosciy’t’zvelght
“fat” fish ‘ “lean” fish that of “lean” fish

cm kg ‘ kg

130 40.03 | 34.45 1.162
140 52.75 ‘ 44.13 1.195
150 68.21 55.59 1.227
160 86.74 68.98 1. 257
170 108. 69 84.47 1.287
180 134.48 102.27 1.315
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Fig. 3. Length-weight relation of each 150 of “fat” (open circle) and “lean”
(closed circle) southern bluefin tuna taken in the Oki fishing ground
during February through April, 1967.

Upper and lower bold lines denote relative growth curves of body
weight on body length for “fat” and “lean” fish, respectively. Fine
line denotes the curve for all the 300 fish.
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Fig. 4. Length-weight relation of 150 southern bluefin tuna taken in the Oka
fishing ground during August through October, 1967.

The fine line denotes relative growth curve of budy weight on body
length for the 300 fish shown in Fig. 3. The line is drawn on Figs.
4-13 for segregating “fat” and “lean” fish.
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Fig. 5. Length-weight relation of 100 southern bluefin tuna taken in the Oki
fishing ground in August and September, 1967.

See footnote of Fig. 4 for the fine line.
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Fig. 6. Length-weight relation of 350 southern bluefin tuna taken in the Oki
fishing ground during September through November, 1967.

See footnote of Fig. 4 for the fine line.
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Fig. 7. Length-weight relation of 320 southern bluefin tuna taken in the
southwestern fishing ground of Australia in Augnst and Sep-
tember, 1967.
See footnote of Fig. 4 for the fine line.
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Fig. 8. Length-weight relation of 390 southern bluefin tuna taken in the southwestern
fishing ground of Australia during September through November, 1967.
See footnote of Fig. 4 for the fine line.
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Fig. 9. Length-weight relation of 250 southern bluefin tuna taken in the West
Wind Drift during July through September, 1967.

See footnote of Fig. 4 for the fine line.
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Fig. 10. Length-weight relation of 282 southern bluefin tuna taken in the West
Wind Drift during August through October, 1967.

See footnote of Fig. 4 for the fine line.
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Fig. 11. Length-weight relation of 627 southern bluefin tuna taken in the
Tasman Sea in April and May, 1967.

See footnote of Fig. 4 for the fine line.
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Fig. 12. Length-weight relation of 671 southern bluefin tuna taken in the
Tasman Sea during April through June, 1967.

See footnote of Fig. 4 for the fine line.
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Length-weight relation of 172 southern bluefin tuna taken in the
Tasman Sea in October and November, 1967.

Fig. 13.

See footnote of Fig. 4 for the fine line.
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adult stock of southern bluefin tuna taken by the longline fishery.
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Fig. 18. Distribution of surface temperature mesured by commercial longliners

in the waters northwest of Australia, September, 1963.
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Plate I
Cut end of caudal peduncle of the “fat” and “lean” southern bluefin tuna landed at Yaizu.

“Fat” fish, 165 cm in body length “Fat” fish, 134 cm in body length
and 102 kg in body weight. and 45 kg in body weight.

£ % %9

“Lean” fish, 169 cm in body length “Lean” fish, 133 cm in body length
and 81 kg in body weight. and 36 kg in body weight.



Plate 11

Gonads of

“fat” and “lean” southern bluefin tuna landed at Yaizu.

Ovaries from a “fat” female, 147 cm

Testes from Va “fat” male, 157 cm

in body length and 52 kg in body in body length and 75 kg in body
weight, taken at Lat. 40°S, Long. weight, taken at Lat. 33°S, Long.
101°E, in October, 1967.

95°E, in November, 1967.

Ovaries from a “lean” female, 166 cm A testis from a “lean” male, 170 cm
in body length and 72 kg in body in body length and 82 kg in body
weight, taken at Lat. 28°S, Long. weight, taken at Lat. 27°S, Long.
100°E, in November, 1967. 104°E, in October, 1967.




