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Escolar, Lepidocybium flavobrunneum (SMITH), commercially
fished in the waters adjacent to the Pacific coast of Japan

Yasuo NisHIKAWA* and Tkuo WARASHINA*

The escolar Lepidocybium flavobrunneum, is frequently caught by tuna longline in different
seas of the world. But the species does not appear to have supported special fisheries in any of these
areas.

A commercial scale fishing effort aimed at this species was carreid out between 1978 and 1980
in the waters adjacent to the Pacific coast of Japan, between 26°-36°N and 132°-162°E. Large
quantities of escolar were caught by deep longline gear, called “Fuka-nawa” in Japanese. The gear
was set only at night, and is called “Yonawa”. The fishermen keep log books recording locations
of fishing, numbers of hooks set, catch in number of fish and surface water temperatures. The
biological data in this study were collected at the Yaizu Fish Market after being landed by the
commercial fishing vessels. Unfortunately this spcies was designated as the poison fish by the
Ministry of Health and Welfare of Japan in 1981, and after then the whole marketings of escolar
has been prohibited.

The results can be summarized as follows :

1) Hook rates (number of fish per 100 hooks) by 1-degree square are highest in the water
adjacent to the Izu Islands where the sea bottom slopes steeply down to deep water (Figs. 2
and 3). These high catches occur mostly in the Areas II and III (Fig. 4). Higher hook rates of
escolar generally occurred in the vicinity of shoals, reefs, and sea mounts.

2) The escolar measured during the present study ranged between 46-157 cm in fork length (n=
419), and 2-48 kg in round weight (n=4593). The size composition data (Figs. 7, 8, 9) showed
several modes within this size range.

3) Based on 46 specimens, 59-95 cm FL, the relation between body length (L in cm) and weight
(W in kg) of escolar was described by

W=1.46Xx10"%» L29

1987412 H 1 HEZ M #mEKEWSEEE 52505
* K EERTSEAT
(Far Seas Fisheries Research Laboratory, 7-1, 5-chome Orido, Shimizu 424 Japan.)
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7727V anrvidruyFa~ AR (Gempylidae) ® 18T, RN Tk LA OB FEE L =
7% (PARIN, 1970), AE R HAOEHMIC B T E A2 EBEEICLIILIZEE SN 2 28
(KISHINOUYE, 1926 ; MYERS, 1932 ; KAMOHARA, 1938 ;: MATSUBARA and IWAIL, 1958 ; SCHULTZ
and SPRINGER, 1956 ; /KT, 1963, 1965, 1966, 1967, 1970, 1971), W\ FHDIEHRITE T & Kl
KT 2 I1E ERBICHEIES L7288k %5 0 o 72 BARZICB L T, EA1E i (KAMOHARA, 1938),
—HEIR (MATSUBARA and IWAIL 1958), TH#EM (KISHINOUYE, 1926), BgilZ (EH, 1963) #
SHFEHCMEENTVLIDATH 7,

Lo, BEBMSTEIEAES "y bY” L, ZOANECBELED S a” ol TEWEL
Zems, 1978 Hp S ARMFEATFRAIZ B W THAEEZ MR & T 2 FEMRENTHOIL LI 108>
2o LAL, FEORPIZEHSFEN T IRERSPMEE SN2 X 51ca b, 1981 4 1 BICAME L
BABRICL > THHBERIIEE SN, TXTORSE, WEIpEEEsns, 2hictiy, AEENRET 3
HIROWZEDL BRICHEB L7z, Lz -oT, 587 77 Y 2L VI2O0T, EWFENERO ATF L HH
ERbLNZDT, I TEBsNLBEYCET 2HR2EEL, BEOVE, BEOSH, KE,
HEHESCOLWTHET 2,

COWmERELOHICED, BELYSAHY, @ EKHL THEO 2 BERFHEEEE LIIEGE
Al N R KT ST R R R AR ICL L D BILREL BT 5, £72, HIEKEVRTIZERE
JRE D AHE—K (BKETHZER) ICI3AWRA2ED 2 1087 > TRLABEAME 2EV 1, & 512,
AT AERIO L OEER GREEEX KERZER) (C3AKREEIC OV T, RU K EAEHERE/ N
BRICITEROHENBEICE I ZTEV:, TNODARIEHHOELZRT S, %7, EXOHKMELT
TEU 72 55N B CSIRO, Marine Laboratory @ David W. RIMMER K12 &3 5 2

ARFFZIC RV ERHE, 1979 1 A5 1980 £ 12 A % T ORI FF R B BEHENIC AEE L 7o/ B A FBAS
(19~59 h>) 32, M~ 66 MiiESOHEERICE IV TS, e DEEERNIEMO AERFIC
wEO— A (FERHEE) NEER SR FAELT> TEL 2, BT, BENBEOREME LUV AE
BEERMDPIE SN TV 0 18, S5HESTHD, EDICOLTIIRER, BEUE, BERK
N—ERE SN TV (TE 1), BORA S s 2 EEOE RN BT OB TER L THAL /2.
RE I ATIBICES T 2 KEEOAES, > BEEEE T 50, &2 IGHRFEHEORERD, SITHE L
e

%5, REAEEE CICEE—REEROHEEICH V-SRI, FESNATSICE W TEENE
LzbDThb, ZOBE, KEREFELHVT 1kg BAIT (1kg REOHHIIYID E), 4R
(BXE) @3AR&* v V) S—2H0T lem BAT (1om KO0 L) 2h2nillE L 72,
WIEHOBBER TRTIDEEDERTH S,

REEITEERE 197944, 5 AD 4,593 B, REHESENT 1979 4 6 H oD 419 B, FE—REBE
kN 19795 AD 46 B TH %, HREERNT 1 kg #07, REERZ Scm B TENENESTL 12,
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1. BERREORRE

BRL7=Xk 512, 779V asYi3E»oRFeE, 4V N, KBERIBT 3 22 E8BETY
BN SEES TR GREST, 1963, 1966, 1967, 1970), MiflifEs (&<, <2, »L %D
EFRAEOBIEYICBE 5roT, LMo T, BTLOEBICEWL T HAEANR & T 28BENM TN
ZETIEEST, FREHRBELBRINGM T, L 25, B0 & 512 1978 & £ ) B4R
VR TEEA THRES N AESHISHS 2030 ik e LTRSS N2 X510k 0, BREATERT
B—REEHDEL F ARV A LD EMED 1kg H D 300~450 HTEE I SN 2EEEEZTRL S 1Tk -
T

ZDEIREELS, FNLUBRFEIERALOESERNFREABEIZIBWTT 77 Y 34y 2B
INBLYERE DERE NS ARRIN AT DN D L 51078 572, DI 1980 E£ % TELB > THAL, REHIC
R BEEEEA D ARAIEEIZ 300 b izh Eote, L LA s, REORICE 2N LIEERSOKELS
NEICBIND /N Z Y (Ruvettus pretiosus) EEFEICZT v 7 ARDTH Y, Iz SRICAENTIEE,
THER AR T E»o, 181 FICT7 75V a LY idEREAL L TIEESN, ZOEUBABORS
A SIS I S NI EYy, EmEXDRIICHEIEL 72,

2. RERRE

TT7IV ALY ERRE T LREZFLEBRENS AR TS -7z, FEBIREOBREL BB DRERK
IZDWTIX, SUZUKI ef al. (1977) 73, £ 2 U EHEDOBEICOWTHLIHREL TwEY, 77
FYV ALY ERNRET HIEEMOBEDEUTHERNTEEC2 « »CEHERRRET 22N EED
S, 7o, MEEBIT2RELERIREOREICAONDE, Tobb, $5 « LU SHEHERE
LT AE, REFRIREHCEBEATURMI VBE2E 2 B ThroicwLT, 775V
ILVERRET 2HE1E, RECERL TREHLVEREZITI VD0 E “WE RT3 EEHR
ER-oTWBIEThH2, v HEAER, 70y FAARAEOT 77V 3LV 708FAvA
(Gempylus serpens) H %3 A5 Y FF (Xiphiidae) A VEMERE L ) b RERE CBRES N2 E|
AOFN I L FFABRMBENORER OKER, 1969) THICHSMIZENTED, ZOE»ISTTIY
LY BRATHEO AR EZHE LD LHEEENS, L >T, BRIDETIThIL T 3 R
L2220k nEBREORER, AEOSMEN CICEHARLE 27254, Mo TRY R HiEL#
Zo6hb,

772V asy 2HENCERET Z/NENEMO 1 BETHER S LBENE B RoMAS R EE ]
WRLT, AT 2BERUHHEEMICE - TH2VRMORESICL>TETER 22, Bb%EL
A S N7 BEOEREIIBEDS 150~160 §5, 13D 10~11 ADHAESR TH B, ZDEE,
$IBF O BEZERE 13 SUZUKI et al. (1977) O#ER2SBRK2550mBEEL#HESNL, BB, 7752
LY EEME T ARERBREETE, AL Tub LESERENLIFINE VR, Zofichl, i
ERAVONLEE LD 5,
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Table 1. Relation of the number of basket set per fishing operation and number of branch lines per basket

for the longline vessels entered Yaizu in 1979 and 1980.

Nun}ber Number of branch lines

0

baskets 7 8 9 10 il 12 13
100 - = 1 1 — — ==
120 - - — 2 3 — —
125 - - - 2 - — -
130 - — - 3 2 — 3
140 - - — 2 6 - -
150 - L 2 10 5 1 -
160 — — 4 5 1 — —
170 — = 1 1 = — =
180 1 - 1 - - - —
200 — — - 2 -~ - -
240 - - - 1 — — —
270 1 — = = — — .
280 ~ - - - 1 - —
300 - - — 1 — — -

3. BEE L URH

WELSH»S T 77V ALY OREINGMEeHFIAAIC L TRE, BEF 1 RKEICEREL TRT
E,M1IDESThS, Thbb, HATEBATHEANC BT 2 KFEOWESATIEFEIL 260~36'N D& T
FaI3 132°E 22 5 RIZ 162°E 10 £ TR U, REAFICIZIEFFRICER I THL 5,

§120E 130 140 150 160 170

‘ N

N4

HHIH
[ w i

> > P
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>
>
>
>
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VAU e
] MH i L

Sl20€ 130 140 150 150 170
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Fig. 1. Distribution of escolar, Lepidocybium flavobrunneum caught by deep longline

operations by 1 degree square, 1979-1980.
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Seasonal distribution of average hook rate (catch in number per 100 hooks)

by 1 degree square, 1979.
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RISVIER (P95 100 A4 0 BERES) OHAERD
SEET 2L, 777V aLVIEE LML
THEARTHRES NED T, F2WEHE TR
FICHELIEROEENEISNR E N2, —7,
B3, B AT HEANC F@ESTER s N5,
ZLTHEBIEE 4V EIC I RZ 16270 > v v
F—WEDEICE TESS (K2, B3),

| 121

N g g 2 T

Seasonal distribution of average hook rate (catch in number per 100 hooks)

by 1 degree square, 1980.
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KIFFE TR SR DE; 40N
BicEoWT, 26N LD
COWGERE IS5 D
WKL (B4), &KX )
B 2 WBRRES, 77 *
ZYV ALY DRERK, 5
AL, f AT & ORIELE, o
WedE ¥ KB - MR E D A Bres | e - Arad *
Bz oL THRATL 720 & L I m v v
WMETEFENZENLOEX % o
RO LSRR 72, 72 130E 137°  140° 146° 151° 160 ° 165°
b, Area 1 : ffgdg . Fig. 4. Division of fishing grounds of escolar in the northwestern Pacific.
Area Il | FEIIEPEEIAKE | Area Il | FFEFERMIASEL | ArealV | BRI | Area V & HEhE 7k,

5 ICEXAIBERKO BAZEERT, RLFEMOWEE TH 2 LM AKE TIE, KEREY >4
(Tnunnus alalunga), %% (T. albacares), »/XF (T. obesus) 72X L & b123 AnsBEI N

100001
e—® Area]
O0—O Areal
—X  Areall
s—4A Area |y
o—aO Areay
=
2 1000}
-]
v
° \
o
0
E
=1
z
100}
X
10 4— — T T —T—=4 T T u
1 2 3 4 5 6 7 8 92 1011 12
Month
Fig. 5. Monthly changes in number of catch of escolar caught

by deep longline operations by areas, 1979-1980.

», 5 AZTH%2B-> TZDHRERK
T 2, L LaAs, 6 LI,
TSN ABITT 21D TR
KB TOWHEIZASNKR L KRB,
FEFEKIIC 38 10 B IER T O TRk I3 13
BHUEMTH 5, RIS, FEHIEFEHE
KT, 777V aLryaERRey
LEIZIALS 6 HEE TITDON
5o ZOAREILBAT A FEYEHEHE
A E L bz, AESRDBESNS
wEThHY, 5HERBEIET S 3
~6 HORIZZ v, FEYISHRMAIK
BT 10A»oEED 7T AEE TH
BRI NG D, BERLHDIZE
MOWBIEHIT T TH D, —FH, 146°
~150°E 124> 1 T O H kst Jx O 1517
E IO EMETARBICB LTI, &
g & e D, WhHiE 9~12 HDK
HOZEIIT TR EN S,

LT AT, fCEARE, R, RUR
A KBICBT 2775V aLYD
W SRR O R AR EE
Py, IO ElF, RE
T ETH > 72 (—FHEBATE W)
WD 2 A EDREERIC > THE
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UfEWuTLfﬁi@ﬁéO@@rFﬁ@mfﬁ¥#b6%%kh@bﬂ%(iZ R
PRSI TYE A T 1979 12 62 &, 1980 L1213 46 B L e b % (PRI B HAIKIEA 1979
EL4M§1%M£;;%%f;n;m%,ﬁ%m&,%Wm@&v%@%ﬁﬂﬁfu@@fwﬁx
IS DASRIC BT B ERERESCY D BERKE, PLRE L E 2 SN A FEHBHREAKD 1/4~1/5 2
BEOKETH 2,

Table 2. Number of longline operations, catch in number of escolar, and catch per operation of escolar,
Lepidocybium flavobrunnewm by Areas, 1979 and 1980.

Number of operations Catch in number Catch per operation

Areas
1979 1980 1979 1980 1979 1980
1 37 70 443 1,102 12.0 15.7
11 275 98 16,954 4,503 61.7 45.9
1 237 21 11,137 551 47.0 26.2
v 2 53 24 537 12.0 10.1
v 44 48 555 348 12.6 7.3
DL, BAREBICBU AT 7 7Y 3Ly ORESIIFEYEDREKE TOKRICHTE

FIFIZ 2 s, ZOMEAIE 1979, 1980 &0 2 # EDOEFHI D W TR L2 #PERO MBS H (K 2, 3),
B 5 VITEXFIOEEYRER O (K6) THLIRWICRD oMb, Thabb, $EEDEHLRE 4
~6 HOE 2RI EIIEKRBICERL TE Y, 72, BEYTICED 2 KEDOHIEEE 2, Areas
I, MOFEFIEHEIED 2 AT T 80% Ll THWEEZTRL TS, INSDFE»S, FE
FIE DA CBRAE S B ATEREREAIC B 027 79V aAVOEERBTH L 2 LI 005D

N5,
130 137° 140° 146° 151° 160k
35° e : 1
:ﬂ]\/ ] ‘ ‘
23856 14031 1214 2184
90
70
50 E
30 E
10
ABCDEFABCDEF}ABCDEFEABCDF A B C D F
25 Area | |Arec 1 Area I Area IV { Area V
T
Fig. 6. Species composition of fishes caught by deep longline operations in the northwestern Pacific by

areas, 1979-1980. Numerals show number of total catch of all species combined. A : escolar: B :
albacore ; C: bigeye tuna ; D: yellowfin tuna; E : bluefin tuna ; F: billfishes.

E25T, M2BIUIRLPERDOSMICR SN2 FEIERLE DL E T 2 REDHERD
mOAdRE, WAL EN, S CLERNONE - #lH 2 vidwmlEicER L TE Y, 27, ELUERT
R A O BIESFT b RIS, BEERIOHEL Twa 2 n s, KEDWE & EEME - ORE.S
FEEHEN 3,



152 /o oE KRR OB E A&

RIS, BENCT 72V 3 2y OBRESNANE 2 [RTEEERA®R (1979, 1980) o A BIFHIYEE
KERICTay L CRE L KR EDRICEFREZRD (M 1), &8, TITIEAZRET 2KEL
LTEADPEOKRRZF W,

BRHPERMRKIE TIRRE AR 24~ 25°CT O AE I BE SN TWw 3, FEFEOHEE 200 L
T3 HEROE A RAANR 22°CUTOKBRHIZHZ, LrLars, KEOH, FEEERE L
T27 77V aLY0EE, FTEERBOKRE LROKEHRELIDESIECIELEZSNZDT
AEDEBK & RAKRZEERGEOU 2 2 L 3Z LU TR A, Lz2i->T, ZOBAOEREARIE
HLETHRMCES>TORELOHZ L L TOABRERE 2VDTH 25, &8, ARTHEATFEAE
DORMEAE 26.0°CLLEER2 7, 8, IAOEBIICIE, TNOSDOKKTE T 7oV 3Ly DHEEIZ
ZEEAEASNTRIGSHEET 245, ZhiE, FEIIEKEO L 5 2 RN EHE 75 A0 TR = 2%
wiROZ Y, RidRO4BEIC BT 2 @HEHEDOZE L, Flz1X, KROEMEOEHSEL S Z L8
EZ 5, IR0 L D IFESAKEANOBEEFRL, BROICEES 2 22 b0 a3,

4. BIEYOIEN

AR
1979 4 6 BT B EIKkEL (Area 20p
) THEL L2 EOREYDREHRK %
7w L7z,
SERIESNIZA9BDT 77V ALY
DEEHF T 48~15Tecm I R TY, 215
CIEEEOBREFOGFEENZD 552,
AR 81~100 cm O AV DK 50%
2HEHTWI,
BohhEERBELNTHLE 720,
B X MO AR ORI D W TIEFFH

in percent

Frequency

WIS CE o lzhd, ATHBTOESE 80 100 120
FEOBERKRTIE, BRD 2RI Fork Temgth in ‘em
Lo THEZKERMEETFED 547  Fig.7. Body length composition of escolar in deep long-
otz line operations in adjacent water of Izu Islands

REHR (Area III), June, 1979.

X 81z 1979 D 4, 5 ACHESEREIKE (Area I1) THZEL 72 11 £50KEREER» 5>, A
BlOEEHAK 7T, Bon-HTERT4 A 896 R, 5HM3.697ET, 777V aLYDEKER
R T 3~46kg, BET2~48kg LIZIFFECHEICH 275, T—FOMBRETOTN(4A<5A)
MED 5D, KEOER « REIC OV TEFFEMEMES 2w, REMEKIC S ERERKROSE & ARE
5 ERFEEELNIBEO LA SN S,
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14 4
o APRIL o 1
- £ 10 e
10k g "
L = o2
8t ©
L i 6 .
E of . 4 487
o F 3 % ~
2k 60 70 80 90 100 110
e Fork length in cm
b - Fig. 9. Length-weight relation of 46 escolar
$ 12 caught by deep longline operations in
= adjacent waters of Izu Islands (Area
E 1), May, 1979.

HR—-FE/M%R

V72l E & RHE 1979 £ 5 BICFESE
FEEIKIE TE o - 46 [BiET, 08K
59~95 cm (*F#) 70.9 cm), {KE 2.4~9.8 kg
R = (K 4.4kg) TH 3,
(kg INSDERLST TS5V any DERE -

j=)
LN S B B SN S g SN B |

0 15 20 25 30

Body weight

NECRELEA e T 7 —f
Fig. 8. Body weight composition of escolar in deep long- REPALRIL, ROPEFR
line operations in adjacent water of Izu Islands W=1.46X107° - L2

(Area II), April and May, 1979. (W : &%, kg L:#&E, cm)

TERIN, &8, BEEHHNNIOLDIIRsSN TR Z 25 (9), 100cm U EDOLEizbhiz 2
BRI D TRD 2 LE»H 5,

T7Z2VaLYEHAOEMIZENT, ECHERFICLEILIIREINZ Z Lo, —RIEE RS
fEF->TV2 LB bNZY, LTLLZOSMELEREII—FEr DLEIIbl>TWwEHI TR
%<, MEOKBIZRESNS L5 Th 2,

MUNRO (1949) &, 777V 3 4 OSMHOBERIEES 200 m 12 B 1 3 K 10°COZABRRD L
BeLIHET2IEem0, - BKOBETICH 2 WEIMNEOERBENAEO FTENMBTH S &
L7zs —73, PARIN (1970) &, 7 u¥ FA = ARBEOSMHICOVTEN, 777V asyiEn
T LY RNy F A 7 a s F Nesiarchus nasutus £ L HIZHEMEEE U CTHEL, MEIEE L L4kl
@D MUNRO (1949) OEFBH LI LA2HDOREEZRL TWw3,

2T, BEDT 77V aLYOREREERITL TAS L (flz1E, BARTLETT and BACKUS,
1962 ; ZKEEFT, 1967 : MERRETT, 1968 : FOURMANOIR, 1970 ; PAULIN and HABIB, 1980), Z<f&E#s
WEINLMBERREOREL », WEOHETHBERDICET T 2MHALD 2 L5 ThHb, KI5
THEERES I NS BFEOH L EfkOERFRD st (K2, 3),

D&, 7772V IALYOHBNSMORHE LT, BREETHZ Z LIZIFIFRVR OV, 20
FESHBIIBFEET S Vh 0 2 KEEMAIR TIEew X 5T, Stk e U CIEBliRER £ 2 o h

\

%\)Zl\)r
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B, 2D LI, AN PO —VEETEEINIFALPBO TH VI o bTFEsNL I, Lich-
T, AEOEHBRSMICIIMOER, FIz FRFEPOHE, [, #BLEOEEMEIEL L Tw 2 AR
26D,

LZAT, AKIEARFRANCBT 27 75 Y 3 4Y OIS RERDHE, 1, BLUSEOEE LG
LT3 2 ERBHCRRED Thd, — MBI, Cho MBS EERRBRRAZES, 87>
YN COREIFFEREMEL, o REE L T2 ABOEMEEICED TRERBE SR T L
ENTW»A(FH, 1961), Lad, BADERKFEATRIES N T 77V a4V 0HE, ARHERIC
RENTZEITET~9), FABICE W TRIADBEEDSFERNICHEE S, BL OERBEOEHINTER
ENd, Lo T, AEOEE, 52 WIFHRBZEIC L > TRERD 20 & > %8, 1, wLUE
DHEMF IR E ZBEEEF> TS I LRBEETE RV EEbNR S,

DEDz s, 7772V 3 LY DOHHICIEAREFEOEENERICINZ T, WEME L V- /oY
BEOBEENBO TRKEVL I ARSI S, 20X IR0 bIFBERENOSREE»S>R2 &, &
HEIZE <A, PUSESO L) nEEREREEATIE S, SOMASOMEEEIZEL 1205 D sk
BEWIEMEZONS, IO ERFEOFHANA —A 7 ) 7TIHOHEEA >V FEE, 7400 E
VR, = o —F = 7K, HRECRCT RS THE A MY THEREE 2 11 (GORBUNOVA, 1977 ; NISHIKAWA,
1982 ; KEFF, 1984), %7z, BIdkOA —A b5 U 7ILFEAB R = 2 —h L K =7 AIABRICB W TR
hE 30~90 mm DD 2 X4 (Alepisaurus ferox), F/N%, ErFHOERLSHuHanTw
% Z 755 (FOURMANOIR, 1970 ; F8JIl, 1987), W< DDA L - HEEDSDEEIHERE I NS,
7., FROER»S, FRNFNOBEEDBICEWT, FHRANEBTOVIICIZERBE > ERKES
LB sEECONTEELFAICEEL DD, £EEERFETOWHE, M, WLUBALTRLTOA
BOMOBANEESN S,

nE, BAIEAEEMCBL T, BESTOLIAT 77V 3LV DOFHAIZRES N TR,
ZAuE, P11 (1986) AHEMEL 7o k5, BEABRICB T A AREOEMNER TR L, BeifroE
T TEHESNLDIINL, FTHARERAENESFTCETL UTbTwiivtBbi s,

g i,

1979 70 & 1980 FEIC 1T THASR A FEAIC B W TEEBTEE s N7 77 Y a LY (L. flavo-
brunneum) 1T O\WT, WEDERE, WiEE X CRBRO RS, BEYHER, AE—FEBEFRICIOVWT
e L, ROBEREE

1) 777Vany2iRe 2823 HEEREEERE LR TTbil s, #I3ILE 25~36°
N OUEF» & BFBIRRR S A HRE 1627122 0 TRIRICIEER SN S 28, 77 7Y 3 LY DHME
EoEWAKBIFEIEOEAE L OEAD 2 KET, IhonTFRBLEEIh, AED
VEEESAT & KRR OWE, T, I oM B TROWRIEHEESRD SN 2 en s, K
BCNZ THEME L POBEZERT 77V A LVORBEERICKECESLTWwEEEZ LN
2,

2) WY AR EXE 46~157 cm, AEE 2 ~48 kg DEIFTH > 743, AEMERKICIZEL
B HE 7% 5 BEFIRD S,

3) 775V ansy ORE—FEBFIE, 59~95 cm OFEEFETIZHEMEES,
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Appendix Table 1. Data of deep longliners for escolar, L. flavobrunneum entered Yaizu Fish Market in 1979 and 1980.

Data: 1979
o N p— ; Sl " Condition of entry
S it et pemtion spetation ST
complete lump
8 Nichiei Maru 19 Apr. 2~Apr. 24 29°~32°N  133~138°E 23 O
Shofuku Maru 19 Apr. 4~Apr. 24 30°~32°N 133 ~139°E 18 O
1 Hanei Maru 19 Apr. 2~Apr. 16 30°~32°N  133~136'E 14 O
Ryoei Maru 19 Apr. 19~Apr. 29 30°~3I'N 138 ~139°E 19 @)
Koyo Maru 19 Apr. 18~May 4 30°~3I'N  137"~140°E 16 O
Yutaka Maru 19 Apr.15~May 5 30°~32°N  134*~139°E 20 O
11 Shinsei Maru 19 Apr. 17~May 4 28'~30°N  135°~138°E 1% O
8 Kyoei Maru 19 May 8~May 21 3I'~32°N 135'~138’E 12 O
8 Nichiei Maru 19 May 5~May 20 30°~33N  135~139°E 14 O
Koyo Maru 19 May 15~May 19 33'N 138°E 5 O
Otori Maru 19 May 8~May 19 30°~33’N  135~139°E 9 O
8 Takami Maru 19 May 2~May 12 300~33'N  136"~138°E 8 O
Koyo Maru 19 Jun. 5~Jun. 16 3I'~36’N  139°~143’E 9 O
Daikokukoei Maru 19 Sep. 1~Sep. 29 34 ~37T°N  150~162°E 19 O
2 Taiho Maru 19 Sep. 22~Sep. 26 34°~36'N  144'~162°E 20 O
1 Hanei Maru 19 Oct. 22~Nov. 16 32°~35N 144 ~149°E 22 O
Ryoei Maru 19 Oct. 18~Nov. 1 327~35°'N 145'~148°E 12 O
Keiryo Maru 19 Oct. 17~Nov. 12 34°~36'N  146'~152°E 19 O
Yutaka Maru 19 Nov. 6~Dec. 3 29°~36'N  145°~152°E 24 O
Keiryo Maru 19 May 30~Jun. 17 3I'~33N  138°~140°E 17 O
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Data : 1980

Appendix Table 1. Continuted.

Condition of entry

Ship nama Vessel size Date f)f Positior} of Numbe.r of in loghook
(gross tonnage) operation operation operation
complete lump
8 Nichiei Maru 19 Jun. 12~Feb. 7 29°~32°’N 138 ~145°E 24 O
8 Nichiei Maru 19 Feb. 13~May 11 29°~31°'N  138~141'E 24 O
8 Taiko Maru 59 May 6~May 28 ~32'N  136~139°E 23 O
1 Yuki Maru 59 May 2~May 29 28~31'N  133~139°E 24 O
Koyo Maru 19 May 9~May 28 30°~32°N  136°~138°E 18 O
Ryoei Maru 19 May 6~May 27 266~3I'N  133~138°'E 19 @
Daikokukoei Maru 19 May 17~May 29 3I'~32'N 137~138°E 11 O
18 Den Maru 96 May 19~Apr. 29 3I'~32°N 137°E 15 O
Koei Maru 19 May 20~May 29 3I'N 137°~138°E 8 O
Ryoei Maru 19 Apr. 5~Apr. 25 29~33N 136'~139°E 20 O
Koyo Maru 19 Apr. 11~Apr. 19 29~30'N  135~139°E 9 O
8 Nichiei Maru 19 Apr. 23~May 11 30°~33°N  134'~138°E 18 O
1 Hanei Maru 19 May 1~May 22 3I'~33N  133~138°E 20 O
Ryoei Maru 19 May 2~May 15 32°~33'N  137"~138°'E 13 O
Koyo Maru 19 May 6~May 13 32~33N 137"~138°E 8 ®
8 Nichiei Maru 19 May 17~Jun. 5 31'~32°N  138~140°E 20 O
Koyo Maru 19 May 18~Jun. 2 31'~34'N  138°~140°E 14 O
1 Yuki Maru 59 May 19~Jun. 7 3U'~3¥N  138~140°E 19 O
Keiryo Maru 19 May 21~Jun. 3 3I*~32°N  139°~140°E 14 O
1 Hanei Maru 19 May 27~Jun. 6 32°N 139°~140"E 11 O
Keiryo Maru 19 Jun. 10~Jun. 26 32°N 139°~141°E 16 O
15 Ryoei Maru 19 Jun. 13~Jul. 9 3N 140°~142°E 22 O
1 Yuki Maru 59 Jun. 14~Jun. 23 3I'~33N  139°~14T°'E 10 O
1 Hanei Maru 19 Jun. 15~Jul. 3 32°~33N  140°~142°E 18 O
Yutaka Maru 19 Oct. 30~Nov. 26 30°~35°'N  149°~156'E 25 @)
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Appendix Table 1. Continuted.

Data : 1980
s &5 5 ¢ sl ’ Nasibar ot Condition of entry
Ship nae (gros tonsage)  operation operation e b
complete lump
1 Yuki Maru 22 Nov. 1~Nov. 26 30"~35°N  150°~161"E 21 O
8 Yusyo Maru 19 Apr. 11~May 2 31I'~33’N 137E 20 ©
1 Ryosei Maru 19 Apr. 30~May 6 33'N 137°~138°E 7 O
18 Tochiku Maru 19 May 1~May 16 32~32°N  136'~139°E 14 O
Maturyo Maru 19 May 4~May 12 33~34°'N 138 ~139E 8 O
8 Syofuku Maru 19 May 11~Jun. 1 32~3¥N  137"~140°E 20 O
8 Yusyo Maru 19 May 9~May 30 32°~3¥N  138'~I140°E 19 O
1 Kaei Maru 19 May 10~May 31 31'~32°N  139°~140°E 19 O
Ryoei Maru 14 May 27~May 30 32°~33’N  139~140°E 4 @)
5 Fuji Maru 19 May 11~May 26 32~33¥N  137"~139°E 11 O
5 Kazu Maru 19 May 12~Jun. 1 32~33¥N  137"~139°E 14 O
8 Kyoei Maru 19 May 7~Jun. 1 32~3¥N  138~140°E 20 O
5 Senei Maru 19 May 17~Jun. 2 32~33N  138°~140°E 15 O
18 Tochiku Maru 19 May 19~May 28 32'~33’N 139E 10 O
3 Siho Maru 19 May 27~Jun. 12 32~33¥N  138~140°E 16 O
0Oji Maru 19 Jun. 8~Jun. 27 32°~33N  140°~142°E 17 @)
Matoyosi Maru 16 Jun. 12~Jun. 29 33~34°'N  141'~143°E 16 O
8 Yusyo Maru 19 Jun. 12~Jul. 3 32~34°'N  14I'~143E 17 O
8 Sachi Maru 19 Jun. 16~Jun. 30 32~34'N  140°~143°E alit O
2 Yuryo Maru 19 Oct. 29~Nov. 29 3I'~34'N  150°~158°E 26 @)
3 Wakatake Maru 19 Oct. 27~Nov. 24 33~35°N  148'~156'E 21 O
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Appendix Fig. 1. Distribution of surface water temperature and catches of escolar
in deep longline operations, 1979-1980.
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