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Geographical distribution and body length composition of two tuna-like
fishes, Gasterochisma melampus RICHARDSON and Allothunnus fallai

SERVENTY, taken by Japanese tuna longline fishery.

Tkuo WARASHINA and Koichi HiSADA
(Far Seas Fisheries Research Laboratory)

Since expansion of fishing ground toward higher latitude of southern hemisphere in the
1960’s, many tuna longline boats have landed at Yaizu and other Japanesz ports, butterfly
mackerel, Gasterochisma melam pus RICHARDSON, and slender tuna, Allothunnus fallai SERVENTY,
which were caught incidently with southern bluefin and other tunas. An examination of catch
records and length data collected at Yaizu during 1968 through 1971 provides the following

interesting points on the two tuna-like fishes.
1. Butterfly mackerel

1. 1. The fish have occurred in the whole fishing grounds south of Lat. 35°S in the Pacific,
Indian and Atlantic Oceans. In the southeastern Indian Ocean, the fishing ground extends
as north as Lat. 26°S. All these areas lie within the fishing grounds for southern bluefin
tuna by longline fishery (Fig. 1).

1. 2. Average catch in terms of number per operation rises in March to May. The density
indices show a longitudinal shift, high in the southeastern Atlantic and low in the Pacific
(Fig. 3, Table 3). )

1. 3. The fish measured at Yaizu ranged bztween 74cm and 164cm in body length. Even
though fish of every size group occurred in every fishing ground, relatively large-sized fish
over 110cm dominated in the western fishing grounds, Areas 1 and 2 in Table 2, while
smaller fish, in the eastern fishing grounds, Areas 3, 4, and 5. The length data showed
several modes between 90 and 140cm (Fig. 4, Table 4).

1. 4. Southern bluefin tuna and albacore are commonly observed in the areas inhabited by
butterfly mackerel. Especially southern bluefin tuna occurred most frequently in operations
that caught butterfly mackerel. In the waters where albacore were taken, the butterfly
mackerel did not appear in most of the operations, or, even if taken, the number of fish was
less than that in fishing grounds for southern bluefin tuna (Figs. 8§ and 9).

1. 5. An examination of surface water temperature, measured by fishermen, indicates that
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butterfly mackerel was most frequently taken in areas of 8°C to 10°C. The catch decreased
from colder waters to warmer waters, especially sharply in such zones where the temperature
rised to 10°C—11°C or to 14°C—16°C. It is interesting to note that surface temperature of
the subtropical convergence, either 11.5°C in southern winter or 14,5°C in southern summer,
corresponds to the temperature in zones of sharp decrease of butterfly mackerel (Fig. 10).

1. 6. All the above information indicatss that butterfly mackerel, at least grown fish over 80cm
in length, are mainly distributed in the West Wind Drift of southern hemisphere. Occurrence
of a few specimens in areas north of Lat. 40°S in southern winter suggests the north-
south migration of the species as in the case of southern bluefin tuna.

1. 7. Logitudinal changz in catch-per-operation may not reflect the zofal abundance of butterfly

mackarel population but of large-sized individuals that may be vulnerable to longline gear.
2. Slender tuna

2. 1. The grown fish were incidentally taken by longliners aiming at southern bluefin tuna in
the waters around continents and islands, south of Lat. 38°S, in the Pacific, Indian and
Atlantic Oceans (Fig. 5).

2. 2. The species is caught only incidentally by longliners. Only limited boats brought and
reported several individuals from the waters surrounding New Zealend. A few boats landed
about 100 individuals from southeastern Indian Ocean or Tasman Sea.

2. 3. The longline catch consisted of individuals ranging from 65 to 96 cm in body length. The
most dominant group was 84—85cm class in the southwestern Indian Ocean. The modal
length decreased in southeastern Atlantic Ocean and eastward up to the southeastern Pacific
(Fig. 6, Table 6).

2. 4. An examination of literature indicates that the larvae and youngs are widely distributed
in the temperate waters of the Pacific, Indian and Atlantic Oceans. The main distribution
rangs appeared betwzen Lat. 20°S and 30°S for larvae, and bztween Lat. 25°S and 35°S for
youngs (Fig. 5). Even though records of giown fish over 60 cm in body length were limited
to the neritic waters, it may be probable that the grown fish also inhabit the open sea as
well as younger fish and that the fish move southward during the course of development.

2. 5. The slender tuna secems to bz a plankton-feeder and a habitant of shallow layer above
100 m depth from the sea surface. Thesz biological features make it possible to assume that
the fish is less vulnerable than large-sized tuna to the tuna longline gear, and is underex-

ploited by the existing fisheries.
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Table 1. Mean whole-sale prices of tunas and tuna-like fishes at Yaizu, 1970 and 1971.
Toowtiern] e Lrowenl | oot | |
southern . . .
. : bigeye |yellowfin | alein: striped- | : 8
Speices b%:llll?lf;n tuna tuna albacore ’ skipjack iaeTin i‘swordflsh| bluemarlin
A I o 4
Mean price \ ‘ ‘ |
(¥/kg) 580 340 ! 260 ‘ 247 “ 129 i 383 ‘ 270 | 309
| S 7igut7tegiy mackerel o o
. black- | slender | round | dress ' fillet
Speices : S P S N oA NON | IS ...
marlin tuna - jeqs than 20kg or ‘less than| 20 kg or less than‘ 10 kg or
| 20kg more 20 kg more | 10kg more
— \ ‘ \ i
Mean price ‘ i |
(¥/kg) 282 ) 90 ! 145 150 l 175 180 | 195 } 205

F < A0 U SHOMK 1 BERNZE R A REaHst (1971)” X0 &E, 740, #2+a, 7o
Y FZ2DMHIBEIRD Itk 5,
Data from Yaizu Fisheries Cooperation Federation (1971) except of the slender tuna and

butterfly mackerel, which wzre surveyed by the present authors.
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Fig. 1. Distribution of butterfly mackerel caught by Japanese longliners.
@ Occurrence in the commercial operations, 1968—1970.
(O Occurrence in the reszarch samplings, 1956—1969.

© Occurrence in both thz commercial operations and the ressarch samvolings.
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Fig. 2. Predominant surface currents in southern hemisphere, February.
After HIDAKA (1965, Appendix Fig. 1).
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Table 2. Division of fishing grounds of butterfly mackerel.

Extent
Number and name of area = — S e . I e
Latitude ’ Longitude
1 Southeastern Atlantic Ocean ‘ 40°—44°S ‘ 20°W— 20°E
2 Southwestern Indian Ocean 40°—44°S ‘ 20° — 50°E
3 Southeastern Indian Ocean 37°—45°S ‘ 85° — 110°E
4 Tasman Sea and adjacent waters ; 44°—49°S “ 138° — 150°E
5 Waters around New Zealand 44°—47°S i 160° 180°E

I S

40's



56

MR A A B —

%3 AR oOiEHEBF, FRERE, RERKEXORELD IERKE, 196947 H—19704£124
Table 3. Catch-per-operation of butterfly mackerel by Japanese longliners in the five

areas*®, July 1969—December 1970.

Number of Catch in Catch-per—
Area Date operations number operation
1 Nov. 1969—July 1970 338 3,295 9.7
2 Nov. 1969—Sep. 1970 310 1,956 6.3
3 Aug. 1969—Dec. 1970 253 1,090 4,3
4 July 1969—Nov. 1970 638 2,495 3.9
5 Jan.—Dec. 1970 415 1,700 4.1
Total July 1969—Dec. 1970 1,956 10,536 5.4
* % 2% M, See Table 2 for extents of the areas.
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Table 4. Number and range of butterfly mackerel measured by body length at Yaizu from
the five areas™, 1969 and 1970.

Area Date Number of fish | Range of length
1 Jan. 1969—Mar. 1970 674 74—158 cm
2 Apr.—May 1969 334 86—156
3 Mar. and Nov.—Feb. 1969 224 84—164
4 Oct. 1969—Feb. 1970 149 82—158
S Feb.—Apr. 1969 327 82—162
Total Jan. 1969—Mar. 1970 1,708 74—164
* %22 MH., See Table 2 for extents of the areas.
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Fig. 4. Length composition of butterfly mackerel

caught in the five areas* and landed on

Yaizu by Japanese longliners, 1969 and1970.

* % 2% M. See Table 2 for extents of the

arezs.
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Table 5. Division of fishing grounds of slender tuna.

Extent
Number and name of area = 7 - B
Latitude \ Longitude
1 Southeastern Atlantic Ocean 40"—45° S 10°W— 20°E
2 Southwestern Indian Ocean 40°—43°S 30° — 40°E
3 Tasman Sea and adjacent waters 38°—47°S . 1407 — 160°E
4 Waters around New Zealand 43°—48°S | 170° — 180°E
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Fig. 5. Distribution of slender tuna in the present survey, as well as
previous reports of larval and young specimens.
@ Grown fish caught by Japaness longliners, 1968—1971.
(O Larvae (after WATANABE et al. 1966 and MORI 1967).
© Young (after MORI 1967).
Bold quadrangles denote extents of the fishing grounds listed in Table 5.
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Table 6. Numbzr of slender tuna measured by body length at Yaizu,

1968—1971.

Area ‘ Date Number of fish | Range of length
1 Jan.—Aug. 1970 50 74—92cm
2 Apr.—July 1970 142 70—96
3 Apr.—Dec. 1968—1970 297 72—94
4 Feb.—June 1970—1971 233 65—92

Total Jan.—Dec. 1968—1971 | 652 65—96

* 22 5 RMH, See Table 5 for extents of the areas.
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Fig. 6. Length composition of slender tuna caught in the four areas®

Frequency (%)

and landed on Yaizu by Japanese longliners, 1968—1971.
* J2 5%, See Table 5 for extens of the areas.
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3. W E

HAPBRLTH, 70V F R LTHELAHAII L ebBERL->TULIF I~ uDBEYTH-T, &
DOYETTS:, REMN A REICED 5 2 LIXES TR oto Lind, ZOWEILE <A bADH
ATCIHI TR LA E BTN 25\ o 1l 7 i B HER L 2 feiiEEO A fREE R D X 5 7o
LD ThH b,

3—1. HRbO; AFULIEERE LcHF T, BEsT 2 RKBORERISEORE X > TE
SIS AEIER O P AN E & 78 » T\ C (Esk 1966, JONES and SILAS 1962, 7KEEFFIARTLEES 1964,
1966, 1968, 1969), T NCOWES L&D L, FTOHBRIEEROEEEERLHR—FA L% (X
1)o BEOHE T WHEMOEEMNICSN 2 DD\, KEFFHBEMBEEILOATEER L UBEHA
SELERBENE TP bR OFEENIEIN TV S, TR L 5 & APEEEICFIT 5 2 fidE ¢l 110cm
BlEDL O, BEERATETIE 11dcm DITFO S O2FEERT, KEFECREM, AFETMNANS L)
SEOERE—FH LTS (B7 )

18 A

12 + n:21

6
S 1 L[] |
2 n:s B
g
5 12}
o
: [ 11
e

12 n:26 c —U—l—’

o} ’——L

80 90 100 1o 120 130 140 150 160 170

Body length in cm

KT @AEMEERICE > TESNAH 2 b o OlgEEHARHLE
Fig. 7. Length composition of butterfly mackerel caught in three
research cruises of R.S. Shoyo Maru.
A : EidACEEE Southeastern Pacific
B : Fg#iAJU¥  Southeastern Atlantic
C : M APE7E  Southwestern Atlantic
AL O AT £ OB

Period and areas of the three research cruises are as follows :

i }‘a; 7 i;er;d b= B Area

A October 1963—March 1964 southeastern Pacific
B September 1965—March 1966 southeastern Atlantic
C September 1968—March 1969

southwestern Atlantic
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B A AW % —
Area 1 Area 2 Area 3 Area 4 Area 5

20W— 20 20 —50°E 80 — 110°E 120'= 160°E 160 — 180°E

34's

35S

36’

37's

38's

39S

40'S

41

42's

43’s

44's

K8 HHEA* mEicA AR e, IFIvsekiUe Y A0 IEMIickT SRR

Fig. 8.

Latitudinal change of ratio of operations with five combinations of incidental
catch of butterfly mackerel, southern bluefin tuna and albacore, to the whole
operations in the five fishing areas™.

u HRAbEr&IFIvsapEkictohicifEoss
Butterfly mackerel and southern bluefin tuna at the same operation.
HAbLE « IFI=s 0. £V FAMEKIICESNRECES
Butter fly mackerel, southern bluefin tuna and albacore at the same operation.
E AR o kY FHhFEEicE SNcBREOE S
Butterfly mackerel and albacore at the same operation.
[’j 137 n0AE iR F Iz s ol FARERICESNIREDEIS
**) Southern bluefin tuna alone, or southern bluefin tuna and albacore at the
same operation.
D B FHDOHHE SN
Albacore alone.
* % 22, See Table 2 for extents of the areas.
Kb o ¥ 73R R B R,
Numerals in the figure denote number of operations.

EOHE
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2 b AN EERRA0E LIS O KPEEE, A ¥ FERIUCAFECRIERER b o T3+ I= 7 nr L
LTEELTVWAN, FR Tl Sl TR IREAEICb - TREIh TS (M1, 3) ¥
1o, FOWEBROITE LY ITERAFBOFICE TN, Lavd, TOHCHRTEIMGEE L /AN b2 —/E L <
Whe LT, Hind & bEE S0cm Ll EOMEILEEOELEOBEBICAENH L TnD ENVE S, ok
b, BRAOELALTHERA ¥ FETIRT~4A, =2-YV-F v FiRRETIT~9 A, MRKXTFHETILS
BRREBNTWT, &I, BEHA v FEORMEBES CImEECE eIt E L5 (K1), FEk40 ELL
DR CRREITH I HEEN O TWHER KL\ DY, 2O T L b AREINITITEERORFICY
o ) RGN EBT 2 chb b b F 2 F uDdt EATERAKEFD S OOILE L —FH L T\ 5
MEDI MO, SBOFAEICFHLCIDE 2\ LnL, RS TEREHT & £ OHTRICE ST
BHLWE s, KEOSIROEEFIRES AL S L T2 kAL LD THD, LZATHALED
SIBITR UL, & L DU
BT Rbich 1 Tk /s
Vo AL, =7 mEnEIc X
> TEIS o TR RIT T I 1) 37's
TWAHIrEFELZHE, NAb
OB I NIRRT S~
7w O BB LT O 0
EHFHIR S R T #HE b ez 41's

Area 1
GAS. ALB. S:B.F.

L5o ¥, WO
LR BORIARS, & .
—

CTCOEMI—IGE R CTh 5
5o
FAruILEIFI~wsa 43’
DEIEDTH B, ZOfhicE v
FHIRBICLEBNEEEL S

suorje1ado Jo IsquunN

Bo LmmL, watmpebh  *°

TBECASFINT L A CHE

S MRS Catch in number of fish

FE o TREBICIE . 2 ZC3

Fiwrm, LI, TOREM X9 EEBFOHFZ o, EVFHFBIYIFITs 0
B X ORERAITER LR D DREEER, FHER R

BEECTHY, ErFTOES Fig. 9. Latitudinal change of frequencies of oper-
T OALBNCIE N B &5 2 ations having taken butterfly mackerel,
T, BERC, £FRTHT S southern bluefin tuna and albacore in the
HAEmrkadtc SEOHE L five areas*.

TCERZE O R BE L (K GAS. : iz b o butterfly mackerel

8 )o YRMERUE: IT EBITH b ALB.: ©v +# albacore
1RO A bR, 1) R S.B.F.: 1 > 3I= 70 southern bluefin
tPee3r3i<=re, 2) ¥R tuna
bre3Fiw s met v * 2% 24K, See Table 2 for extents of the
H, 3) HA ruae«¥vri, areas.

4) 3F3IwTuddk, 5) I Kh ORI IR E MR AR T,

I ue¥y FH, 6) € Numerals in the figure denote number of

FHDIH, OD6BY Thotco operations.
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FEE, 732700k, B
IOz Frs=wrunrevyrie
ORMERY BT LT, ZHeb
OB BT 2 &, B
b b3, Al ey >
7 OEENE L, BHCEDIT
Lo TIFI=suRi
HA b unr bhiciEEOEE
ML T B, LIT, FA
FriZIF3I<rwERICE
BNAEENS L, TbLHE
DI D EBECER D &
> T\ 5B,

i, FArunI+FI=s
eRBICEYFHERRICE D
AUTCHRSE L PR 36 ~44 f D,
LRI, ZOFDAAITE
1o, FREE3ED —HFEFE 4D
HEREOME T ROR(L 2T
BRlwhs e (K9), #AL
v ORI EEEEEICE
T3 dloTEHLRY,
o, & b ol
OETBY T 2. #AT BDf
HEEHHEM L, JEHIRESEM
M T BEA, 5 DOHEE
ORITH PR B, 1RIEHE
TE3T~ALE DO CHE Th 5o
LT, TOABIIRIEHERE
HHEOABIC—H LT3 X 5
Thbo NRALTCEYFF
3, FRAreEEFIREHIZ
E—EE Y EREOL WY
L, &biien o fcErsEm
T 5. T LTCINHLOEIZT A
b e OB &R, FE OGRS
ETET BN, B EHbR
LREEIFT AT OBEE LD L
PRMEANCH D, FEE38~43E
OEBEDBNB, I+ 3%
v OB HU L R0 B LIIL D
W UL A N A M
IRTH, ThLEE TS ED
RELBERLE

Latitude

Latitude

BEREEAHE—

Area 2
GAS. ALB. S.B.F.

GAS. ALB. S.B.F.

38's

39°s

40's

44°S

45°s

Catch in number of fish
K9 He Fig. 9. Continued

suorje1ado jo Isqunn

suorje1ado JOo Isquuny
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Number of operations

“ ° ° “ - 2 o o o ° w o~ ~
ke ! 8 2 e 9 R 2 g R ;]

L L 1

Area 5

Area 4

S.B.F.

ALB.

GAS.

S.B.F.

ALB.

GAS.

35S

365

160

Number of operations

120

o
3
L

F40

apmjnie’|

o e
E
£,

)
@
L

o
<
L

I 80

0

45'S

r 80

46'S
475

b 40

0

48's

r10

A9'S

K2
1)
<

opmnie|

Catch in number of fish

Catch in number of fish

Continued

9.

Fig.
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BlEnXdc, #AFmik 3> i<s afEkE,

Yy > HOFEMBOBEMCELHomREY b - T\ s°c
Lo Tods, HEE (1966) A% IR A

D, €Y AORBESIIERIEE S 6C
R E CHAI > T BN, Zhitk > TE Y+

77 D4y AR ORI E P8 BT & CE L T\ 7'c
HEEZHLNDZ LIERIMET %0 »
FEflli s X OVEER A MR U CHRZE S O R EKIR
LA AT v OIERS & ORIREFEL (K10),
FThIC L% &, K5 °~18°C O CL b
THEY, WHERHL L {188 °~10°C [HiETRd
%<, 10°C 725 19°C s CHER SIS ) Crt
<, HEN D - eBEOES L EK IR T A ER
NRDHINSo

LSR5 LT, 10°C £ 11°C 2 Dffld L1vr14°C
MH16°CIMT T, HEEREICLTY, bt 3¢
i o T BEDEIS T LT AT (LT 508,
AL B BR O &ZFRic 11.5°C, B 14.5°C
1T 5 L\ o T\ B BBV AR 00 SRE KR
(DEACON 1937) &IZIERIGE LT\ 5, 15°¢C
BlEDZ b, FXFuOESTRE G PEE AL

WA S o TRERBE DI ALZLH T

1ne

Surface temperature

12°c

14°C

bBo 7oL, MIRAOELIALOIHR TR A T Catch in number of fish
EECRFROLFICURAT 20 COBR, Mm@ 1) ggkmsy 2 b oo RERKAREN
MR OEM KB DA D &, 0 H R S 78 s, FimEkiE 5°C~20°C.
BHEBOIMTH 5 L\ 275 Thbo 2D LD Fig. 10. Ratio of succesful operation for
R LR U ERERS A EomRETH 3 3 catching butterfly mackerel to all
<7 alFHOLN, LK, A-Xt+TFVTH the operations in sub-areas of
HEBIV=2 -V -7y FEECIEEROL different surface waters temper-
F (4~9A) &, FMMBEMEE Cl T 5L atures, 5° to 20°C.

Wb T\ 5o ZOWBICHET S -3 v m BERNIFE 2 1R U 2 lpRE a T,

TR TR AT B b D & (LA BRI R - Data from all the five areas

WABAY GHTE 1965, 1970, Hikl« A 1970), ¥
A T RIZOWT SR EMBEOFRAE L D CAERE
HREC L 2BE RN LELRDL S 5, TR
REBICAEIT bl - THMRT 28I OHT
B LT 20 Tlidk{, MBI X » THMREX BRI L T 5o 12 7sbifit O b LR 3K
HEAOESEE <, Lind, TOFEHE(IERICL > CEVE - T 5, Fio, KEAEOSTRBILEEA
¥ FEEMLREATERC T T, ANEROTIIERA ¥ FEAD =2 — ¥V = 7 v FEDERE & CEEAT
BT TN 2T B X5 Thbo &2 THE, BEY ) MR MEIEA ~ FELTEOEBR TE L, MK
A Y FELROEBRTECZ Lk, E40WBICHHTHH A aOBEYZOEFERMLCnBHEH5LD

H2) 1A bl S EE O AR A R L, B D KRED L - IR LT o
KB B 53 - D KRR TR 50Tk <, 5 MEBOREIC K 3kREY
FEL TS, KFTHEEE, Z0OX5ICLTELNIKED TR%E & » CHEFRE/KER & H78 LT

given in Table 2 combined.

MIrp O I3 REE N B A TR
Numerals in the figure denote
number of operations.

Frequency (%)
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n:18
50
oo
& 40F .
A *
- 0
~
o) 30 )
5 . .
o 20 F . =
o °
m .
.
o *
1 1 1 L L 1 1 L 1
100 110 120 130 140

Body length in cm
N WEMRE L >TESN e 2 F o DRE—(KEBGR
Fig. 11. Length-weight relation of 18 butterfly mackerel caught in
four research cruises of R.S. Shoyo Maru.
HELOBEMH B ZOEHRE>EDmD,
Period and areas of the four reaesrch cruises are as follows :

1 [ Period 5 I Area
October 1963—March 1964 southeastern Pacific
September 1965—March 1966 southern Atlantic
October 1967—March 1968 eastern Atlantic
September 1968—March 1969 southern Atlantic

PLA, RS Y FEND =2 Y =7 ¥ FRDESICIE, ABBICENT, £ AL mb T e Shd
INIEAEE LTHHR LT B EICRNT S L2 HENELTHS 5,

B, SHBHNICKT A2EECHEE L THRE LEE L OBRITIENR D KREBREEND N T ) Th b, KE
FREMBEEA R AR X CATEE CHE L 18RI oW Co B 2 45 &, EKEOBMTH LTk
BEIMRFE—EH LIS (K11)s LA L, JONES and SILAS (1962) 1T L % &, GRAHAM (1953) 734 L
ToREL, A£E 130cm T 56.6kg, 167cm T 90.7kg Th %o ZAULREER O EAIC O\ CORIEBEDOIEIE
25124 D, GRAHAM OEEORIEHRA A kg TR, F¥ FChotck X2 Bb¥ 5, EH5D OBERATE
BCABEOIEMENEMC L > C, M hHBCENMT AL H2RTV50DT, trxif, 3F3I</viR
bha ki (EER - AH 1970), TNVERENE(L AR T b AN T SHB E QICHER TN ERFEETH S,

AELIF IV u0REWCTHD TN E L, SMSRGHENE <, Ml - T30 v difEI R
7oh, —BETIOREL LbhcBE2 LY, Land, BB &M b 27 &y, 72, K& 100cm Ll ki
RAHE, EXCARZADLTREGNG NI 20b, SEREOLERENIHLMCT/D , 7o, s LCoMiE
A BT AUTER X D WO RTREM L L B & B S,

Tod, MENEATIUE YR TOA L v Z7OMEE N ML /D. ZORICOWCIBEEDLEZAE D%
T, At v 7 EHNT AESEOKNS\THA) ZERERAL TR E o\, bbb, AL : 246ER
BUTIE 90cm A 10cm bhitc » THEDOKRERAROON T\ 5, HRAKRERSERE I LEGRE T
164cm Th o720 WEOFEIT L S LKE 200cm, kFE 100kg 28z 2MHELMHNTNS, F1o, T
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=7 7ovFzolBk

Table 7. Records of occurrance of slender tuna.

- 1 . 1 | Rang l B
: 5. ge of
Date | Locality l Fishing method ‘ length Author
Oct. 1911 | | | o)
Coastal waters |
July 1916 — 62—92 SERVENTY (1948)
Feb. 1938 } along New Zealand ‘ |
Apr. 1958 | Coastal waters 2| Spear qun s | Tasor (1960)
July 1960 ‘ | Trolling ‘ ‘
Jan. 1961 =~ Soastal waters o gep ey 76-96.5 OLSEN (1962)
Aug. 1961 g ‘ (Stranded) |
O T \7 i T
Nov. 1963 \ gﬁ)e:ls;a(l:avi?ggisa ‘ Lampara net ‘ 72.2 ‘ Prrce and CRA(11G964)
Apr.—Aug ‘ ‘ l‘ TOMINAGA (1966)
19%3;1%4 Tasman Sea Tuna longline 80—94 NAKAMURA and
| ‘ | Mor1 (1966)

July 1965 ‘ i‘;‘lﬁtﬁ’gs&; . \ Tuna longline 85 ‘ TOMINAGA (1966)
Jan. 1970 | 37°S, 12°W Tuna longline 66 | (Azuma Maru No. 31)*
Jan.—Dec. | Southern hemisphgi . [ o
1966—1971 | (See Table 5and Fig. 5| Tuna longline | 65—96 Present authors

MOEERICOWTORR CTH B8, LS OB DOND, Bl ED XD IT, %E%ﬁﬁ‘ﬂ’&%bhé%
= FOENSNZ &, S RO HNS Z L ORILAABEERH D Z 5 Th %o
3—2. 7OYFR; BEOEFLTLHLE, REL T u Y F 2 IBEPEAEE, 77V, RA<w=
7, Z=a=-¥- 7Y FOIRERIVCZTOHET, AT LebiiFchel, UEith, EEME, dhick-
TEHNIY, HHVREBRETEDLNICD) LT, $£12, brh—@ciibsh, kBRI vy » v=7
RECMNMIFXBECL-THEBNTHD (F7)e —F, WEMM TR ARERE ICLSE, 7vY
F A DRERIEATEEE, A ¥ FiE, KFEORRE20~30E 0 T8 ~12H IO LN T\ %, E1c, FEX
10cm ICELWfii~ 2o « 29 FFEOERRMTHIRT 5. TOHIBIEED L 25, FEAFECREL
NTONT, [THEDZTHESVEE LA 0P/ L, 1 ZIEE#E5~35FE O » T3 (K5),
(FRERNLDIETLONIRE IRES EF CORERBILHAT 2 BEOERIL, 7Vv7 r V=7IRETE
Bivic LGB, o BEEERO REIELIEOEEN b 0L D ThH b, HEEMBICAD &, T
TEAULFER20~308, SIFILFEE25~35/%, HRE 60cm Bl EDOMEIL &5 ELIEOERICED b s,
AEED/EBIEEES L ORI D & $ AL B o el ORI %0, ZOHFTEH, &4
THDEL L, o, BREEE Lo E Loy (SERVENTY 1948, TALBOT 1960, OLSEN 1962, FITCH
and CRAIG 1964, NAKAMURA and MORI 1966, &7k 1966)c £ <AHEOBEREH L L CHERLISADOE
NAWETRE LR T, BEETEREZHBAEL QB2 EMNBOLN TS, ZOZ BRI DR
BB TCREFSAELIR o ABMRYRT L EINTVS L (MORI 1967), # 2 <=7 IR TLbNIAKE
90 cm BIBOMEOBREMTIIA 7 IHENAHEL T35 (OLSEN 1962), R OEIEOEE R XU BEAR
WOBEORERE, LA L BEAMICL 77y 7 P v ERETHS L BRI 5 (EE 1970, FF 1970), ¥
1o, SEOBREY AL EHICAERT 5 B R (Hulabates sp.) 7% S HBILC5 2 & (MORI 1967)
*m%m%%mwm¢6uwwmﬂ3HCmULADH§<5iKQBﬁM%MWdt%uﬁcfkﬁﬁﬁK
KE37THE NS, MAHECAREZ L RELZC &2 -7c, ZDOMBHIAIRKS ICEHSNEP -/DT
AFET/RT,
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B Allothunnus fallai SERVENTY D537, {KISHkic DT 69
Z, @& 100 cm T WMEEROIXEEOTERED O AT E < AHICHANTEE®THB 5 LI & (B 1970) &
B2 D2 IcRA B,

BEDESIRELSA I IehTELD TENC Lo I\ T &k, AMDBARMICRTY, OFKE
EWTY, FAH LT RA D ERRMEMHICER L 03008 MM\ e 240 CORRIRIEA S 255
Y, KEOTENABIIFRLERICH - C, 1 RITR@0ELHORTERE, 1 ¥ FEE, KFEEChe), FOdhT
FHFRENC & b 7 o TR PEETEED b SRR T ONEAEZ T B B2 b5,

PR 60 cm BL_E Ol F R L A8 LI O VE I il b B2, Fhui o, BB O ED
RSN T B LavL, (FRERSC, S REEIER © O LI > T B 2 e mbsT &, RE
60 cm Ll EOEEFED MRS FREEICHIIE L C, TERERE T 2 FOEICTEA > T B 50 & Bbh b,

HREBO BB ARTEOEIIY Ch A 5 7B (JElfh 1966), 37 <7/ & d, HEINENCIL, - 0BT A
NOMHLTWBEThD, L L, WEEEHR CRZET 212 bt 2 B 2 1 Lic 2 v i1 <
Vo Lo T bR IBEED &L bNG INBREPNAORBEIL L > TEDL DD EHNR\ .

AEIE AR b TCREICLAE BT, i, KEOAMUNDLHZDENED, F AT X IbIEED
HEBER L L COBEEL T CHIRHEE 5 I/ UL, KEVSERWIE 77~ 7 v AMEThHS Z
L, HHEROHBENAKRTH S Z E BIVFOHBEERNE N 2E1Db, TOEBAERBREEIEMTAZVD
Twm e EIh 5 (EE 1969, 1970, EE) 1969, £ 1970)s S b OEFEICE S K OBE
FBRL LS LI HIWT, Wilebk i\ wic BBREESE LT b iensilizh Uiehs » 7o GREEFF IR 4250
1971)0 4, X510, LHRECET AR ED S & & LR EXRET 220 725 Th %,

33, EENMES; ARTL VBB RIIL LAMFINTh - T, Xt urd 7w v F 20570
BEDEB XYWL B Z LixHskiahotco TOE AL LT CRBRBLCE LI 32 IFB o bt
TE Bo 8 1ITE AR b ECERENER G BCUEORLAM W2 2 35 2 Lienh, EfETh
HIFiwrsurERlE L asbiihic s > Tk, AEICEEIhL A e, 7 vy A LRERND
N e, FORRMEOANH ARSI N LD BEOORE L L bT, WHERIEC, ABOE S
EMNB L Thbe Tic, ho—EOWM T, 72 ta, 7 v v F 2 OMWELR—HIEDOSIEESMITH
S CRLSEHINTEDOTIE L, ZHMTHS 1 327 aOWEEN S\ MEE N IS, HaE
MY WEBERIROLEFE L & 5L \WH AL, 20X 5 eBROR D Oz, Mok X
R ) EREONTHECNAT 2ELEOHED, Rofcb DIl » T B2 N 7e\ e 5 2 1T
TEEBLMEMRIR LD M A LA o le BTN D Do MFEEEEESICHT A2 £ A2 b
M OFEIECHIY , BEWEBBRICEATYS L, UL, WERRESRELO T, KEFHciEsh
TeMih, WEESFTCRHA R SR i\ eI, (REFOIR X A OBICERIN SN BE B\ o £z, fafl
BB s Atre, 7aVF2E—BROELH DU EHFHEBERCBRCES T, L, R ok
EEFVAERE T 4 v—TKEF I, GEAENTERM o TERL L\ LichioT, W E B\, B
DOEAPDIE L le o T LE o ldh D Tlel, BEOHER, DL 0, 25 W HEEDERED & OAGE/IMCEE
flENTBRENL D Do 5 3 ITHSEOTPEICE S HMOMH D ICIEE LI FXEw, 7RV FRE
SIRAEDOKRE I L - T, BxebCHT ISR D LEBbNDEDOT, B b)MEOEFRD XD
WoERBELTCAENTDONT, o L PFTHDLILED S,

4, = b
19684E7 H19TIAEIT /T CTHEEEBSIC AR L1 E C AR ebif b 2 e M A b u, 7 v v > x0EERE
BIOMEREMAR AR LICEROBEIL TO LD Th b,
4—1. # X b+ B

(1) REOWHEBIIERA v FELXRC UXITFEEI0 LI O E KPEEE, ( » FEE, KFEEIRbIc» T
HECHRICEL 5 T\ Bo R A ¥ FETIRZT OBEBILERSE AN S I/, FEE6RITEL T
Bo INHLOWIEEIITNTIF I =/ v athtuns (K1),
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(2) YD HERKIIAKRE LT3 ~5 AILEE b0 MBI L » TEOFHEMORI LV RicHH, K
PEAE, Tbblan bR CREREE L RsEAnRO LIS (R3, £3),

(3) HIEMOEEL T4~164cm OHEHFICH Y, TR COEBRCRIER CAERBOMM AR T2, BElo#E
W1, 2) ¢ 110cm Bl EOXREM, FHOES (sl 3~5) € 110cm BUFO/RE#NL {7r - T
Who o, WIONOEBHROMEN b HIHOEEFLEA TS LY shs (K4, R4)o

@) FAFTRILIF I/ uaRBLOE Yy F T LEEIN, ANFLBEINIEEIXDD TR, B
PDFAXLBEIND Z LI \e LT, IF I BEINIEENEL, EvFIntbh
DR TR A P ane bR CEREIINTAL, LN ThHIF I/ DR LBEINDIEE LD EE
B e Fio, FA T u OMBEREIIEE 35 BT BRI/ CiiKIEMmT 5 @R 23bh 5 (K8,
9)o

(6) # AT miEEAKE S ~18 ‘COHFHATELHNTHD, TOHFT8~10 °C O ClIHEREK R F
Vo L THEREUT 10~11 °C, 14~16 °C © 2 S CRBICET %o £ ORMEKIRIZEBEIUIE © FHE
KiE (FEEROXIC 11.5 °C, Fic14.5 °C) 2 1@:FE—B L <\ 5 (€10),

6) BlEDZ Enbdied & L EE 80 cm Bl EOEEROFH/MEIEREHREHCH DD LBEbN S b
5 & d, BEREEEA TN IOTITRERA0E LIS C L AR b s A, TNH OIS
{, 3F 320 ml il flicr =X rOBtBEE TS L0 L Bbh b,

(7) HEHEICIR\CTIREY D MERK R 501, K20 HHTH5ELFOEERML T3 &
BBEDTLS, MEOAEX JICHEEHAOEM LS Z L LBEEL TS EEbNS, Thbb, AH&
WANBBICHEANRTE AR b TREBNG VI L ERB LTV 53 0 L Bbh s,

4=, 7 Y I R

(1) BELBEENRESAIZADILE > TEBNE T Lhib b TOWMBERIIFE#RSELED I+ 3I~<7
WY o T, KTEEE, 4 > FEE, KFER b > TRD BN BNBEPLEDHTEIR L » T3 (®5),

(2 BxZbikls7uy+2ORERITIEHD YD, BEROEREER CIFI v/ nedge L
TERE LRI abEROTRIOIAKBLERET 2 Cidind, WELIMCILELBELTLS L, —#
WHTA4~5RBThbH, TN, =a2-Y =7 ¥ FELTCEMIFET200 R, BlEA >~ FEE, 22~ v EgfIc
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Appendix table 1. Length composition of butterfly
Area 1 B 2
Date 1969 1969 1969 1970 1969
N Jan.—Mar. = Apr.—June | Nov.—Mar. Apr.—May
Latitude 40°—44°S 41°—44°S 40°—44°S Sub-total 40°—44°S
Longitude 0°—20°E 10°W—20°E 0°—20°E 30°—50°E
wmberfoi 241 ) 110 | 323 N 674
is 334
Class(cm)\

73— 74 — 1 — 1 —
75— 176 e 1 = 1 B
77— 18 = 1 — 1 —
79— 80 = — — = —
81— 82 — — == — —
83— 84 — — — — —
85— 86 — — — — 1
87— 88 — 1 1 ) 2
89— 90 — 1 1 2 2
91— 92 1 — 1 2 2
93— 94 2 — 4 60 —
95— 96 3 e 3 6 4
97— 98 4 3 5 12 7
99—100 5 2 9 16 9
101102 5 2 8 15 8
103—104 1 1 4 0 9
105—106 D 1 7 13 5
107—108 6 . 7 13 8
109—110 6 5 11 22 15
111112 17 5 19 41 14
113—114 15 5 20 40 16
115—116 10 8 16 34 iy}
117—118 8 6 13 27 22
119—120 17 3 20 40 21
121—122 14 3 16 33 1.2
123—124 12 4 18 34 15
125—126 11 4 14 29 20
127—128 18 7 25 50 15
129—130 19 9 23 51 11
131—132 23 12 26 61 16
133—134 11 i 12 30 15
135—136 11 9 13 33 19
137—138 6 3 12 21 14
139—140 6 5 8 19 7
141—142 1 — 1 2 7
143—144 2 E 2 4 5
145—146 1 = 1 2 6
147—148 1 = 1 2 1
149—150 = 1 — 1 5
151—152 — — 1 1 2
153—154 — — — - ==
155—156 — — — — 2
157—158 — — 1 1 —
159—160 — — — o =
161—162 = = = = —
163—164 — = = = —
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N A A b o Ok RALL
mackerel, obtained during 1969 through 1970, at Yaizu.

3 4| 5

1969 1969 1969 1969 1969 ‘ ‘

Mar. Nov.—Dec. @t;l&:.ﬁ; Feb.—Mar. ‘ Apr. TOTAL
41°—44°S | 37°—42°S | Sub-total | 44°—46°S  45°—50°S ‘ 45°—50°S ! Sub-total
94°—95°E | 85°—95°E 140°—150°E‘l74°f175°E 170°~175°E1

22 202 224 149 212 115 \ 327 1708
17777 — et
- = = - i — - ;
= - — == = -— \ — | 1
— — — = — — = i
- e = _ i I ‘ — —
........................ prSp— S R W e S o et ,,,”‘, ok P S ————
- — — 2 1 = ‘ 1 3
— 1 i — 1 — 1 2
— 3 3 1 il il 2 7
- 7 7 5 2 il 3 19
— 11 11 6 — 4 4 25
1 8 9 6 4 5 9 28
— 8 8 8 5 2 7 29
— 9 S 8 4 3 7 30
- 7 1 6 9 7 16 48
1 9 10 6 7 12 19 60
— 13 13 15 7 9 16 607
- 21 21 11 10 4 14 61
— 14 14 8 7 8 15 55
— 10 10 5 5 11 16 52
2 12 14 6 10 7 17 74
— 5 5 60 7 6 13 79
— 8 8 6 6 4 10 80
- 4 4 2 4 i 5 62
1 3 4 3 11 == 11 67
— 4 4 1 6 1 7 13
2 4 6 1 9 2 11 63
2 3 5 3 8 3 11 08
— 3 3 4 6 2 8 64
1 5 6 o 8 3 11 87
2 5 T 5 9 4 13 87
1 6 1 5 4 2 6 95
S 2 2 4 2 1 3 54
1 3 4 4 9 4 13 73
1 4 5 2 8 3 11 53
2 3 5 1 4 il 5 317
1 2 3 1 9 i 10 23
— 1 1 = 5 1 6 16
— 2 2 — 3 — 3 13
1 1 2 2 5 i: 6 13
1 i 2 — 4 — 4 12
1 1 2 — 2 — 2 7
— 1 1 = 3 — 3 4
— 1 1 = 3 — 3 5
— 1 1 1 2 1 3 5
— — = = 1 — 1 1
— — = 1 1 1
1 — i — = — — 1
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Appendix table 2. Length composition of slender tuna,

Area ‘

1 2
" Date | 1970 | 1970 | 1970 ‘ 1970 (1970 | -
| Jan.—Feb. | Apr.—June | June—Aug. Apr.—June June—July
Latitude | 40°—43°S  41°—44°S ’ 40°—43°S | Sub-total 41°—43°S 40°—42°S Sub-total
Longitude | 3°W—5°E 10°W—20°E|15°~20°E | 37°—38°E | 30°—40°E
wER @ 715 ) 120 142
Class(cm) —— B
65 = — — - — - —
66 — — - - — — —
67 — — = — — — e
68 — — - — - — —
69 — - - — — — —
70 — — - = = 1 1
n I B = = T = . = =
72 - - - | = - 2 2
73 — — - | — — - -
74 1 = = 1 — = =
75 1 — — | | — - o
76 2 1 1 4 = 2 2
77 4 — 3 7 2 7 9
78 3 - 7 5 3 8 11
79 1 — 1 2 3 6 9
80 4 - 1 5 3 8 u
81 2 1 o 3 5 3| 8
82 3 2 — 5 2 7 9
83 — — — = 1 11 12
84 1 — = i 1 9 10
85 - 2 = i 1 14 15
86 1 1 1 3 — 13 13
87 1 — 2 3 1 8 9
g8 | 1 . - 2 = 8 8
89 — — 2 2 | — 5 5
90 | | - L 2 | = 2 2
91 - -1 = = - 1 1
92 2 — — 2 - 1 1
93 — — - = o 2 2
94 ‘ = = = = - ] 1 1
95 — = - - - - =
% i — — - - = 1 1
97 = — - — - s -
98 = = = = — = —=
S R I B R R
100 ‘ = - = = — | _ _
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obtained during 1968 through 1971, at Yaizu.
3 ‘ 4
1968 (1968 [ 1970 1970 | 1970 1971
Apr.—Aug. | Oct.—Dec. | Nov. |Oct.—Dec. \ Apr.—June ] Feb.—Mar. TOTAL
38°-50°S |40° 50°S ( 15°s \ 44°—46°S |Sub-total 44°—47°S | 45°—46"S |Sub-total
140°—148°E 140°—150° E| 145°E \140°~—150 E 170°——175° »173°~—175 E\
0 | st 10 0% ‘ 221 123 w0 2 652
| | |
— — — = = 1 = ’ 1 1
— - - — — = 1 1 1
= SR = — 1 1 2 | 2
— — 1 = 1 2| 1 3 6
— — — — — 2 3 5 | 5
1 1 - 2 1 1 2 5
= — e — — 8 | 3 11 12
— - 1 — 1 10 | 7 17U
2 Vi 2 — 6 0 14 u | 46
2 2 7 - 11 13| 9 22 19
1 2 7 s 10 7 17 24 45
2 3 10 i 1 16 11 14 25 57
— 2 9 2 13 15 10 x| 9
2 6 15 4 27 10 9 19 60
1 8 3 5 37 7 6 13 62
1 3 16 2 2 6 4 10 43
1 310 2 16 3 3 6 39
- 2 | 5 2 9 3 3 6 31
1 4 5 3 13 5 2 |7 32
1 7 /] 5 15 8 — 3 28
— 1 2 1 4 2 1 3 14
3 1 6 3 6 18 i - 1 3
— . 2 e 2 2 1 | 3 | 6
1 1 — — 2 = - | = 5
= - - = - . s | — 2
1 1 — 2 - = ! — 3
e J— - — — A _— ‘ s S s
| ! |
S - S i — — | S ‘ S 1




