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Estimation of Total Catch in Weight and Catch-at-Age in Number of
Bluefin Tuna Thunnus orientalis in the Whole Pacific Ocean

Tomoyuki ITOH

Japanese official statistics do not have a specific species category corresponding to Pacific
bluefin tuna Thunnus orientalis, and only have two categories which include Pacific bluefin tuna
together with other Thunnus species. The annual catch in weight and catch at age in number
of bluefin tuna in the whole Pacific Ocean during 47 years from 1951 to 1997 were estimated
in this study. Catch of bluefin tuna was extracted from the statistics based on the fishing
methods and areas. The estimation also relied on detailed information on catch and landing of
bluefin tuna in recent years obtained at various fish markets.

Among total catch in the Pacific Ocean, Japanese catch was dominant (73% in total weight
and 81% in total number) followed by catches by the USA and Mexico (25% in total weight
and 19% in total number). Young fish of age 0-2 had occupied 93% of total catch in number
since the 1950s to the 1990s.

Average proportion of catch in weight by fishing method within the Japanese catch were
46% by purse seine. 14% by trolling, 14% by set net. 12% by longline, 8% by pole-and-line
and 2% by driftnet. Catch in weight by purse seine has been the largest for all years observed
and its proportion increased in the 1990s due to significant increase of catches of young fish
in the East China Sea. Catch proportion in number by purse seine was also the largest for fish
older than age 2 in all years as well as for age | fish in the 1990s. Age 0 fish was mainly

caught by trolling

Key words: Pacific bluefin tuna, Thunnus orientalis, catch at age, Japanese fishery

&

il

KPHED 7 1~ 7 IR ORI 5T 5.

I, Collette (1999) (2 & 0, fEskIfl, 28Rk & L T
DHILTW R FEE RKNED 7 0= 70 Thunnus thynnus
ENEN2ME (T oriemtalis & T. thynnus) \Z4571F5 2 L

ARBINTHWE., ZITERECRBIZFEY, T

orientalis® WA Z L L44. WlEENS 71 ) E 2,

HAMEoERGcE I oyl ANl THE
T 5T, —HoMIEH AT B TR AR
[T 5, 2O, EHAFEETIIE, H4FOHD
HHL, ok, ZofEEcxds, ARBEOS L RE
BN, AT 2 LIRS - TREIR L,
BEANAS#E D AUEEEL L TV (Bayliff, 1994).
RKFEEr7o~wryold, @ERELE2VWb00, v 7o
B EER O R EA SR L L TR, £ < Dift
ETHEE NG, HARTIR, B, EEW 8, Fi

8, HERE, A& ARSI b2 A (s, 1982).
ARE, AF20EMIEIEIEZHICLILONITILALT,
BEE D X AT~ d % (Calkins, 1982; Bayliff,
1994). FHIBZEM THMET % (Hsu er al, 2000). B[
&, EPEICMCHET A L L H 2, EIEE S FECE
WTEEHICL - THHELTWAS,

FRARNY 2 TR B, ARl o 7 — & 1, i
FIRORAEDFMIS & CFH A 55 LTIl o EE
LT—4Thbs. KPFHEI/OR 7 O0OBERBER S,
BRI BRI A5 AT L TV B % - ARl e
MatEROMEATI T 5 2 L% (b, 1963; 1L,
1982). L&L, RFEaHcBWTAKFEsru~v s OdE
N2 CADHEEIIEIF I/ ORATEDN s O
rRbEINTVLI L, FLEHEO~ 7 oBAKO
NEEA L TO LOBEIZE TR, ISR
yo=wyu/sifmigEhTwastEZLGRAI LR Y,
mEEX poOMMEARRE SN T a7z, G5 - 1 (1995)
(&, F <HOMENBIERS S LOZRERL L 4%

200141 H3THZH EPEKIEMTIERTERNT 454275

Accepted on January 31, 2001, Contribution No. 427 from the National Research Institute of Far Seas Fisheries.
TRLEEAK EETFAERT (National Research Institute of Far Seas Fisheries; 5-7-1 Orido, Shimizu, Shizuoka 424-8633, Japan).



R4 BT

LT, ® LMotz itar:.

KEETIE, 19924E L ) BARFHTO 7 0= 7 uDk
FRAEFERL TWwa, ZORKEIZL-T, HEOFER
LENZBITA KT O FaoififiidEiEsds, ik
ETOREEOHTIBS N L LA ko7,
K7 ClE, ZOFETES NITEO TR 2 A5 T
WA, LB X A S L TH Lab s
=/ ESHEL, LoMEHER L bHlAGHE THEE4T
M (1951 —19974F) ORI 7 1~ 70 OFE4E R
i, ERRlEERREEETL L LD, HEHEENS
KFEEr7 v a4 5.

DU,

mHEFE

1-1. #AL &R
gt 5 X OBEHEDOBEHZL T O b 0 & Hwvi-.
LEEOBMEX LT IZE~ 5,
M - EIBEEERETER
HOKE B AR AR L T 503 - £
EEFEHATER (LT, BWHE LT 5. HETIE

Norin Tokei & 771) (212, EfiEIchz5 70~ 7O
DWIERAS, HORE - R R AR - VBB i
BT Ttwa, RERREILBEN, HEE
[ % Gaay A L o fErE R TA A, Lo L, MFEX
FHEHAKRFEZ o 7uTaishTuianI L
2, 19UEMEORE S FHRIC BT A F XM L AR
e roEhEoBEBIcEEFhTuwinI s, £0
FERPFEZ o oefEoiER s L THwWSZ LI
T&RW,

kiRt O~ 7 olg fEO MK 5 4 X ONEE R,
FRICEOVUTOL) ICEES R,
191245 5 519405 : £ TH~ 7/ URELEN F &2 15 H
TR &AL, MEERIAERIZ S 2T v, iR
o L N G D AIZK G E N T .
19415 D 519504 | HFHAREE S LT v, Fl
RO L BbiLs.
195142 519565 © v~ 7 UBAE L, A, X137
HiXh, PALHEOIICRENS. T EHITIBAERY
w7, 1952FEEp RO L3 F 3w
rapEEnTtwa LEZ NG, EikEGIE, Gk

Table 1. Fishing method category in the Norin Tokei. Reffered to 1994 Norin Tokei. Fishing methods are limitted only
for those bluefin tuna catches have been recorded.

Fishing method

Category in
this study

Large and medium surrounding net, one-boat
operation, Skipjack and Tuna in the central Pacific
Large and medium surrounding net, one-boat
operation, Skipjack and Tuna in other area
Large and medium surrounding net, one-boat,
others

Large and medium surrounding net, two-boats
operation

Purse seine

Other surrounding net

Tuna long line in distant water

Tuna long line in off-shore water

Tuna long line in coastal water

Other long line

Skipjack pole-and-line in distant water
Skipjack pole-and-line in off-shore water
Skipjack pole-and-line in coastal water

Squid drift gill net

Billfish drift gill net

Other gill net

Other anglings

Salmon large set net

Large set net

Small set net

Small trawl, other trawl

Squid anglings

Other fisheries
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Table 2. Collected information of Meji catch (metric ton) in the Prefectural Norin Tokei.

A B [0 D E F G H
Source Norin Norin Tokei Norin Norin Tokei  Norin Tokei  Norin Tokei  Norin Tokei  Norin Tokei
Tokei all Japan Tokei by prefecture by prefecture by prefecture by prefecture by prefecture
all Japan all Japan
Total caich Sum of Difference  Sum of catch Difference Collected Catch of the Rate of the  Remark
catch in all (A-B) in collected (A-D) rate (VA) fishing fishing
prefectures prefectures method was  method was
clear clear (G/D)
1957 8,093 8,040 53 7,642 450 94% 5,537 2%
1958 11.491 11,475 16 11,384 107 99% 6,106 54%
1959 11,839 11,824 15 11,796 43 100% 9,523 81%
1960 8,190 8,178 12 8,096 94 99% 6,439 80%
1961 11,160 11,145 15 9,825 1,335 88% 5,889 60%
1962 13,917 13,902 15 12,619 1,298 91% 11,748 93%
1963 13.936 13,919 | ¥7 13,390 546 96% 10,164 76%
1964 13,800 12,500 1,300 13,035 765 94% 7,787 60% 1)
1965 12,970 12,962 8 12,800 161 99% 7,838 61%
1966 12,755 12,754 1 12,271 485 96% 7451 61%
1967 15,030 15,025 5 14,773 257 98% 10,440 1%
1968 14,424 14,425 -1 14,148 276 98% 10,005 1%
1969 11,888 11,890 -2 11,805 84 99% 6,876 58%
= 1970 12,073 12,070 3 12,071 3 100% 6,699 56%
< 1971 11,219 11,220 -1 11,215 4 100% 8,011 T1%
w1972 13,657 13,660 -3 13,525 132 99%, 10,614 78%
» 1973 17,375 17,376 -1 17.022 353 98% 6,071 36%
1974 23,727 23,727 0 23,214 513 98% 14,819 64% F becomes 99% 2)
1975 15,655 15,655 0 15,155 500 97% 7,908 52% F becomes 98% 2)
1976 18,398 18,398 0 15,822 2,576 86% 9,383 59% F becomes 100% 2)
1977 19,425 19,423 2 17,038 2,387 88% 7,321 43% F becomes 99% 2)
1978 24712 24,713 -1 23,243 1.469 94% 22318 96% F becomes 99% 2)
1979 21,729 21,732 -3 20,282 1.447 93% 10,599 52% F becomes 99% 2)
1980 17,156 17,175 -19 15,760 1,396 92% 15,026 95% F becomes 99% 2)
1981 17,190 17,199 -9 16,117 1,073 94% 15,749 98% F becomes 99% 2)
1982 11,903 11,913 -10 10,737 1.166 90% 10,536 98% F becomes 98% 2)
1983 17,112 17,135 -23 15,481 1.631 90% 15,470 100% F becomes 99% 2)
1984 19,382 19,386 -4 24,158 -4,776 125% 24,124 100% 3)
1985 19,591 19,602 =11 25,267 -5,676 129% 25,198 100% 3)
1986 16,276 16,280 -4 19,230 -2,954 118% 18,723 97% 3)
1987 11,150 11,160 =10 15,403 -4,253 138% 15,071 98% 3)
1988 15,316 15,321 -5 15,324 -8 100% 15,274 100%
1989 17,301 17,306 -5 17,279 22 100%% 17.245 100%
1990 15,755 15,756 -1 15,749 6 100% 15,759 100%
1991 18,751 18,753 -2 18,732 19 100% 18,746 100%
1992 14,248 14,248 0 14,248 0 100% 14,263 100%
1993 11,261 11,261 0 11,261 0 100% 11,190 99%
1994 17,869 17,869 0 17,869 0 100% 17,920 100%
1} Original data were shown in a unit of 100 tons.
2) In the case that the catch in Okinawa Prefecture that is considered to not including bluefin tuna are excluded.

3) F exceeding 100% is due to the catch statistics in Miyazaki Prefecture.
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Fig. 1. Catch in weight of Magure (upper panel) and Meji (lower panel) categories in the Norin
Tokei and estimated catches of bluefin tuna.
BF-H: estimated higher catch of bluefin tuna, BF: estimated catch of bluefin tuna,
BF-L: estimated lower cacth of bluefin tuna and NT: catch of Maguro or Meji categories
in the Norin Tokei.




90 B

TEMMIC & B, | AR L B —ET 5
L, WIS XD AEAHIL . ERECLEDL
DR E, HAREEE RFEEILERTE L, Zoibig
TODH LI ETrov o LifE L. KFEER
HHATE, 2628 ERMICLDD CoMMREIE
{, Za=x7 a0 EOHERYHHEE L.

FEMICLE 7 o= rundlGIEDFHR HHEE
S

FOMOFNTRMME A% Lz, AARHEE KEERILH
AOB B0z roxrroEiEE L. K
SEHEBE AT o= 7 00H &R EOEA &I
EL.

B R A S HEE L7y 0~y oo & Fig. 112
TL7:. F&AMIEEENAKNEEs U/ O, 10-
100%, “F¥35%, ZOOHEETI0-100%, TH536%,
e > DRI T10-80%, TFHI30% Th -7 » L
IZ&FEN D70 rotdl12-56%, FH32%, SO
SEMETI17-81%, F147%, L% DHEEMTY-33%,
F19% TH - /.

TARRYIZ, 1951460 5 19904 £ Tld B M0 £ &2
A OIEEME O L b OREEME # R L EAbE b0
7, 19914F L 19924F (X MHCRT 2> & OHEEMIZ T A A
ST -y o - AR A Nz 2b 0%, HARRZE
2 BRFE sy ow S ol L L7,

199347 519974122\ TiE, HABEB 7 o~ 7 oH
FETF—FOF - B - B kR ST E A F 2T
yOF - AR Iz, 2 6I1CLUT o % ise
| 5% 4

35,000

(DR NBEEOF L#IC & 2R, BIFREGO
i L L BAE - BRlAER. RS IZIAFICT — ¥
6% T AT A o vz,

QHAFL 7 o< 7 a7 — 7 OifEOEH O
MERE A 2 0.5 L 7-fE. ZAUEIpREE TRIBITL
FoHERRIEAE ) 0 —F0A5, T OME D Y A T L & il
IR ZE G L, WET—sICEEhTwiw
7O ThA.

(3)3 PEHEMEAG 00 4 R A R . IR - AEHE ) A e
T O % H v iz,

1-2. FEEtEFHEDHEE LR

RN 5 OfEE, JAFICT— %, HARRBEL 7 o
< /ulET—%, BAKTEWF—yI2L 20~y
o A AR TSI, AR A & DHERE DS,
JAFICF— %, BAFEM s uw 7 afifs—4, A
FEMT— o ruvroffERofEO—3, 20ER
THELZHAREN o~ 7 a7 — % O HARERIS
o A FEIC OV THRE L2

T4, B SHEE L 727 o= /o 7 JAF
CTr—4rosux 7yl gL /2. JAFICT— ¥
BREGHOAOEITH Y, B L D b FH A
Bk, EDELH LD LORGIRED EEZ LA
DT, HLEET AL LT THEL 7. JAFICTF —
FOREENLHEREPHLERY FHICBT 5 F 32
& LR R s, FORR, BAET I & B R
[IAFICT — ¥ O |20 L THfEo ME % - T,
2 L7z (Fig. 2).

30,000 +
25,000 +
20,000 -

15,000 -

Catch in weight (t)

10,000 A

Ll

5,000 A

0 }

——NT
—o— JAFIC

L

1980 1985

1990 1995

Fig. 2. Bluefin tuna catch in weight based on the Norin Tokei (NT) and Japan Fisheries

Information Service Center (JAFIC) data.

For comparison. catches of purse seine in the Sea of Japan and the East China Sea

are excluded in the JAFIC data.
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Fig. 3. Comparison of caich in weight for bluefin tuna by fishing method between Research
project on Japanese Bluefin tuna (RJB) data and estimated catch from the Norin Tokei

(NT) in 1993 (left panel) and 1994 (right panel).
Catch of "NT-20P" is catch estimated from the Norin Tokei in common prefectures

used in the RIB. Catch of "NT-all"

is catch estimated from the Norin Tokei in all

prefectures. TR: trolling, SN: set net, PS: purse seine, PL: pole-and-line, LL: longline,

DN: driftnet, and OT: others.
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Table 3. Records of landed bluefin tuna and other tunas caught by purse seine in the East China Sea.

bluefin una other tunas

number of boxes of other tunas by weight

Year Month 1 F X Taol  Yaol 0-Thg ke ST -fkg -Tokg Remark
Number Weight (kg) - Number Weleht (Re) e weiohy 20-26/box 8-14box _6-Thox_4-5box _ 3box_ 2box _1/box
1991 1 18,867 94,336 76 144 0% (e 9 Doty wre only from Matsuira
1991 2 1,026 5132 40 B0 4% 2% 5 Dt wre only from Matsuurs
1991 3 18 93 1.397 2.248 9% 96% 140 1 Duasta are only from Matsuura
1991 4 6,014 30,074 "a [ Data are only from Matsuura
1991 [ 2952 14,766 e 0% Dhata are only from Mitsuurs
1991 7 63,540 184,140 e 0% Data are only from Matsuura
1991 & 400 320 # 3 % P 2 Data are only from Matsuura
1991 9 13,790 48,777 " 0%
14991 [[1] 254,802 1.468,590 28 12 [ % 7
1991 8] 282,195 1,307,633 ®e 0%
1991 12 187,756 994,182 [ 0%
1492 1 30,581 206,158 [13 1%
1992 2 5,930 32,808 s 0%
1992 3 12,851 91,420 (11 [
1992 4 160 640 (1) {1
1992 [ 238,722 1,425,892 0®a 0%
1992 7 12,834 147,767 20 {1
1992 3 80 320 [ 0%
1992 9 3.335 18,722 1.220 3738 7% 32% 270 Toid 150
9oz 10 1,580 5430 s 0%
1992 1 B0 160 [ %
1992 12 1,640 4,580 ¥ 0%
1993 1 120 240 [ 0%
1993 2 10,355 118,696 0% 0%
1993 3 30018 284,816 % 1%
1993 4 57,848 544,464 0% 0%
1993 5 11,920 38,694 0% 0%
1993 3 34,150 204,863 2415 8313 M 4% 30 2001 150 100
1993 7 20,730 76,280 LOR1 368 5% 1% 6l 145 |
1993 9 2,702 7200 100%  100% 2% 934
1993 12 1070 3.125 %% 1%
1994 3 4,200 24,320 % 1%
1994 4 40717 132499 3,670 5920 B% 4% 370 *The species was confirmed as longtail tuna
1994 3 26,765 324,997 35445 62,854 29% 6% L] 3.245 365
1994 6 20438 376408 30,315 41340 6% 10% 640 970 580 250 10
1994 7 3238 141,686 1480 3846 3% 3% 140 (]
Jaag 9 2,800 3.554 1A Lol 33% 4% 100
194 10 4,100 7.770 %% 0%
19594 2] 35,280 Bl.618 0% 0%
1994 12 23953 66310 605 4878 2% Th 15 260 300
1995 | 36,478 77,810 0% 0%
1995 2 160,755 310,774 0% 0%
1995 3 26,035 50,740 0% 0%
1995 4 66,280 131,281 104 160 0% 0% 10
1995 5 63,010 135,676 0% 0%
1995 [ 11,200 25.054 0% 0%
1995 1 630493 1.763.360 3.000 2400 0% 0% 150
1995 # 24,700 74.675 1% %
Totalavernge 2,347,804 11,081,846 £4,982 149,732 3% 1%

T'he species lunded in April 1994 was confirmed as longtail tung Thunnus ionggol ut the landing site,

Lintil August 1991, data only from Matsuura were used. Thereafier data from other markets were also used,

58 A ORI B X TF19914F9H 22 5199548 H £ TOHf
S emoT—5 T, rovrolitov S oREHED
KBITFEEZEEI L. HHOHATIE, F/1¥, £
EEMIEN S S OHH820002, #1146+ Y alg e T
Wiz (Table 3). 7 ORABBICEOLHEEFELHIC
Lo TEIHZ b0, SEMOTETIIRITI%,
HEETI%EDTNTHALZ ENLEEIRMTHY,
EMTLHLEERVEHET L. &8, 199448 DK
BIFBBTE Y REMEN, HHERTY CERERSA
iz onTiE, KIGTHE T2+ A THL I L T
AL (fHES 19%). 7o~z olito~ sy oREE
OB IR S N rzA%, EEEN TRIBTRIZEIC
LoTREo7. 7o~ 7ol OfOMRER kghiil
25 10kg F TIRIL A - 72,

2. FWRARRBOEE DM
21, ARGFEMRFR, WEEELPSFAFEENDOBRHE,
R

7 ow 7 OIIERRICEE ICRE, REARMEESE

BZLTAZ A6 TYS (1, 1982). R
e (10"} fE /R TR LAZEZ A, BATHR
b s L9 LABEORHEIIFRHZE L 2o 7225,
BLMTHbDNS &9 L ARBIATIIIERESBHEILT S
AR E Nz (Fig 4). FITHAERIZOWT
(£, 19934F LU I 4E4E 1| DO BB RO T, 19924 LA
A2 DR T RO TENRFNH W (Appendix
table 2-1). BihbB LR EHMIZOWVTIE, 1993
ELAEZIEAE - Ao R (Appendix table 2-2) %,
19924 LA 2 12 A 5 o 758 (Appendix table 2-1) %,
Fhghakd TRz, BRI E L -TlllEREDTS0 R A
D EIE, TOELEOEFBEXTHLHL .

PRER D6 FARRE~OBRBHEEO T2
(B 7#0.016) Tdh o7, FREICHEMEN OF 2%
(ANOVA, p>0.05) %, RBILEMGE L OF E 2 HPM
(ZNZFNr=-022, r=-0.28, p>0.05) E&d o7, B
FER R TOW S - RMoERE, EMTHMES L
L3I0 TREAERDI2%ICHYS L (i
RFELXT— 5. 19914:10H. BLEI101-181cm. n=112)
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Fig. 4. Change of monthly average fatness of bluefin tuna in a year.

Fatness = 10">(Body weight in kg) / (Fork length in cm)’. Upper panel: Whole fish
with 45-60 cm in fork length; Lower panel: Gilled-and-gutted fish with 170-180 cm in
fork length. Bar shows standard deviation. Data less than 10 fish are eliminated.
—:1992, (O:1993, []:1994, A:1995, >:1996, and <:1997.

“Te DT, BRPRERGELEYFAERICMET S 20
fili7r 5EFHE L 721/(1/1.12:0.0124) =1.14% W7z,
£l REE— M bk 2R, BB - THM
5 B4 L, PLFOX TR S/ (Fig. 5, Appendix
‘E., table 3).
;fw | Ly = -0.178 XFL +42.6 (n=52, r'=0.730)
- Ly = 1B ORZEORH R (em). FL = BZ&(m),
7272 L102embl L.
. . . , ABRENIZE B B EMORLEIE, 178 - $H(1967)

100 120 140 160 180 200 D L Bayliff(1994) DA D I E L 7: (Fig. 6). %
Fork length at year/ (cm) e = . o
AU X G- H O TR E % Appendix table 41278

Fig. 5. Annual fork length increments estimated from L7,

length mode progression of bluefin tuna.
An annual length increment is a difference . . P

between an apparent length mode in a year / and 2-2. FiRAIRERANKERRE
that in the next year. Regression line is Ls = BoNIFEHROEVLLEEROTFT—F VY — A2k o
-0.178 XFL +42.6 (n=52, r'=0.730), where L, is an - - L
annual fork length increment in cm, and FL is a CHe o 1 JTER TR R B e HEE L7z
fork length in cm. FEMRFERT A BHERE L 72iffER (19514E 24 5 19924F) T
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Fig. 6. Growth curves in three studies for Pacific bluefin
tuna.

i, BMEGHFROKE SERML M THEI L%
R LT, ®L&FHERLTHERMNBMERKLE K
Wiz, YR SRS - A - HEER O A HIK
WPHATA Yy FEIC L o THIGHEZ RO T, iR
Eatin &g, WINT A E -G £ KHBATE W,
FERET — 2 A TG L EZ SN HAIE,

i =

HEOSEROFHPLARBB, a= 7 0fliE7T— 7 & Y4
Tz, bLLﬁ?%ﬁ4Kﬁ&u HARML 2 o<
7 A O KT R EME A, S HAERO L D%
7288, EPFEIOT— % b homOKES
HBRGE XN B L EMIIOWTIRE CA IV E
M LA KU A e

B ICBITA 70 roeng s L Lo
NADSLBEIHEIIRE. T4bb, HAEOHIEC
EA A S MR R OERE 11— 128 (i
ENFZFOFEEFNOEREVFE TN, FEHiEMER S
20D EMRE THET DL EHFTE RV, BIFE O
Wl HARERONREDORBEO K E LEEGE D, #i%k
ICKELEBLGZIWENEGSHS. £2C, RBERO
R (PR o TS, RIGURKERERS & b St s
F7219734E H1992FE F TORIFRO T EHEICBIT 5 A
iR 7 — % 2012, 1-5H L6-12 A Ok E &1L %
R, EEYISHELEC12ADLDIZHITT, BED
ERP R B R HEE L7, A SUSERGHL S B A8 2
A= 7afE7T— 712 L 51993 FEEO b D& v/,
19724F LU o 4 5 12 2 W T e b v 1048 1 (1973-
198245 DT HHF G % ¥ TR 7=,
ZOMOiER, ® LB 2 BRI oMo
WTI, HEE L ERNEBRE» LD L EE CH0E

Table 4. Caich in number by body weight for bluefin tuna caught in the East China Sea and Sea of Japan with purse

seine.
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R HigOR) - Mk - KETIRER, & A i - ik -
AKAGITIRIER, 4F- il - 0 - AGBIREER, &+ - 8k -
KIGUTIREER, Mk - AREGTIRIEY & M2 X a5d 6 X
N KE DKoo FEEMEA LG SETvno iz,
fEE L7 RRNEREIIA T4 > » FEIC L > TER

BliEER S L /.

THHAZ &7 — % Tld, 1995490 LEn+— 712
BWTIfEY /) oFE R —fHiekel L2 &h b, 1R
DIEFERREEIAHATH 72, £ T T1991—19974E D4
TOET, HRE-20kgDAIZDWTITER-AERGRE
ZE LoD, A-KEHNEEREUEERD S R EEE
L (Table 4), fFE20kgbl EDfIZo>WTlE, BXEIZ
L LRI R-EREARIOATS V y FEEIC L -
THEMmERD 2.

AKE, AFTaICXHEEYIZOVTIE, IATTC
(Bayliff, 1994; IATTC, 1999) (= X 0 g€ S /- 4E# T
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Table 5. Estimated Pacific bluefin tuna caich by nation and year. Catch shown in Italics is not included in the total and
the sub-total. Supplement is from Logbook data or the fish size database in NRIFSF. Supplement after 1993 also
including catch by drift net landed at Onahama and Nagasaki, a part of catch by longline landed at Okinawa and

catch by longline on distant water.

Nation Japan Korea | Taiwan | USA | Mexico | MNew Puerto | USA &| Total
] Zealand | Rico | Mexico
Duty, | esomationfom. o0 WPS  supplement | Subotal| FAO | FAO | FAO | FAO | FAO | FAO | IATTC
source Norin Tokei "~ | | ] -
trade s |
i Magura Mefi |
1951] 13.664 13,664 T 1.833] 15,497
1952 15,181 15,181 ‘ 2077|  17.258
1953 15.006 15.006 [ 4,467| 19,473
1954 18600 18,600 9545 28145
1955| 22,642 22,642 [ | 6,240 28,882
1956 31,285 31,285 6006 37,291
1957 22236 3,597 25,433 | 9268 35101
1958 9240 4,197 13,438 13,941 27379
1959| 11,400 4,018 15417 [ 6925 22342
1960 17.063 3,734 20,797 5423 26220
1961 16762 5344 22,106 | | 8135 30241
1962 16241 4772 21,013 11,145 32,158
1963 16144 7812 23,956 12272 36,228
1964) 12990 6,041 19,031 9217/ 28248
1965 13974 5383 19.358 7,600 6888 26246
1966 12,775 3,703 16,478 16,300 500 15,897 32,875
1967 9729 6,022 15,751 6,500 200 5,888 21,839
1968) 10,161 5811 15,972 6,100 5976 21948
1969 6,151 2962 9,113 7,300 | 6926/ 16,039
w 1970|4737 3748 8483 4000 2,000 3966 12,451
< 1971|5625 3205 8,829 2 &oon| 2000 8360 17,191
w 1972|5382 2913 189 8484 7| inse0| 2000 13,34?‘ 21,838
= le73| 4731 420 9,027| 16| 9100 2000 10,744 19,787
1974) 10541 7,007 17,648 1| s4si 224 5617 23,266
1975  7.068 4885 11,953 9 7424|2242 9583 21545
1976| 5435 3881 9,316 13 1| 83525 2281 10,645 19,975
1977 8559 3839 901 13,209 3| 5888 3006 4T3 18775
1978 13684 5,602 444) 19,730 21 14| 4671 8§80 5397| 25,162
1979 17342 7,189 24,531 22| 5555 6117 30,670
1980 14231 4725 75 19,031 26| 2276 548 2939 2199
1981 25145 4,128 752 30,024 1 876 1207 | 1089 31,114
1982 22400 1,800 24,200 1| 2419 573 , 3,1 so‘ 27,351
1983 14472 2377 16,849 7 1 767 2014 853 17720
1984 6212 3288 9,500 5 6 683 646 | 881 10,392
1985| 7362 3408 10,770 6 3205 1001 4,055 145831
1986 5974 3,996 12,970 6 4350 91 5083 18,061
1987 10,205 2,653 216 13,164 43 540 797 55 ‘ 1005, 14,752
1988 4,999 1,295 6,294 390 77 430 | 1,425 8,309
losa| 7020 1233 8,353 1338 949 60 13000 10,991
1900 3800 1,538 5338 18] 1114 1334 50 1634 8,104
1991 4412 2820 4004 29 11,274 94 860 364 10 542 12,770
1992 4950 2349 469 1,034 6 9138 81 1065 1067 2 | | 208 1232
1993 4954 2090 5350 1.271 1220 6,743 430 1,104 556 20 926|  8.816
1994 7.832 4470 11,887 1,159 201 13,248 164 559 931 ! 1080 15,051
1995 8104 15674 11,088 97 26858 805 314 643 83 2 | 919 28308
1996 5190 10,005 2,732 280 13.017 109 956| 4769 2,904 5 8304 22391
1997 5746 10210 5.962 204 16377 1,813 2272 200 12 2599 20801
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Fig. 7. Catch in weight for Pacific bluefin tuna by nation.
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Fig. 8. Catch in number for Pacific bluefin tuna by age.
Catch at age in a year includes a year class caught between June and December and
the previous year class caught between January and May.
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Fig. 9. Proportion of catch in weight for Pacific bluefin tuna by age.
Catch number at age are multiplied by the average weight at each age. Catch at age
in a year includes a year class caught between June and December and the previous year
class caught between January and May.
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Fig. 10. Catch in number for Pacific bluefin tuna by nation.
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Catch in number for Pacific bluefin tuna by age and nation.

Catch at age in a year includes a year class caught between June and December and
the previous year class caught between January and May.
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Fig. 12. Catch in number for Pacific bluefin tuna by year class.
The year of catch is a number of elapsed calendar years between the fish were born
and be caught. Since the time unit is defined as during January to December, it is not the

same as age in this study e.g. “Y+1"

is including age O fish between January and May

and age 1 fish between June and December. Y+0 is including only catch during June to

December.
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Fig. 13. Proportion of catch in weight of Japanese catch for Pacific bluefin tuna by fishing

method.

PS: purse seine, TR: wtrolling, LL: longline, PL: pole-and-line, SN: set net, DN: driftnet,

OT: others, and UN: undefined method.
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Fig. 14. Proportion of catch in number of Japanese catch for Pacific bluefin tuna by fishing
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Fig. 15. Proportion of catch in number of Japanese catch for Pacific bluefin tuna by fishing
method and age.
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Fig. 16. Average age frequency distribution of Japanese catch in number for bluefin tuna by

fishing method.

Age frequencies of following years are averaged: 1993-1997 for trolling, pole and line,
setnet and drift net, 1951-1997 for purse seine in the Pacific Ocean (including small
amount of catch in the Sea of Japan). 1991-1997 for purse seine in the Sea of Japan and
the East China Sea, and 1951-1997 for longline. A bar shows a standard deviation. Catch
at age in a year includes a year class caught between June and December and the
previous year class caught between January and May.
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Fig. 17. Length-weight relationship of Pacific bluefin tuna.

All weights were converted to whole weight il necessary. Lines are estimated in the
present study: a solid line less than 120 em FL is for fish not gilled and gutted. a solid
line more than 100 cm FL is for fish gilled and gutted and with tail and a dashed line
more than 100 cm FL is for fish gilled and gutted and tail removed. Estimated weights
at length, not including estimated range by extrapolation. from previous studies at every
20 em FL are shown by various symbols. Those are during 1962 to 1998 in Bell (1964),
Shingu er al. (1974). Bayliff (1991) and Hsu er al. (2000).
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Appendix Table 1. Estimated rate of bluefin tuna in the Meji category in the Norin Tokei by prefecture and fishing

method.
Rate
Fishing method Hokkaido Aomori lwate Miyvagi Akita Yamagata Fukushima lbaraki Chiba Tokyo Kanagawa Shizuoka
Large and medium surrounding net, one-boal 1.0 1.0 10 05 1.0 1.0 0.2 1o 03 0.8 1.0

operation, Skipjack and Tu 1e central Pacific = = .
Large and medium surroun , one-boat 1.0 1.0 1.0 05 1.0 1.0 0.2 L0 035 0.8 1.0
operation, Skipjack and Tuna in other area

Large and medium surrounding net, one-boat, others 1.0 010 05 10 1.0 0.2 0.8 1.0
Large and medium surrounding net, two-boats 1.0 10 10 05 10 10 0.2 0.8 1.0
Purse seine - 0.3 1.0 10 10 1o 1.0 1.0 08 10
0.5 10 10 10 10 10 1.0 0.8 1.0
0.5 00 00 00 00 00 0.0 0.0 0.0
0.5 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
05 10 00 10 10 1.0 1.0 08 10
0.5 1.0 1.0 1.0 1.0 1.0 1.0 0.8 1.0
0.5 00 00 00 L0 00 0.0 0.0 0.1
Skipjack pole-and-line in off-shore water 0.5 00 00 00 1.0 1.0 0.5 0.4 0.1
Skipjack pole-and-line in coastal water 0.5 1.0 1.0 1.0 1.0 1.0 1.0 0.8 0.1
Squid drift gill net ) ) 0.5 10 10 10 10 10 1.0 0.8 1.0
Billfish drift gill net 0.5 10 10 10 10 1.0 1.0 0.8 1.0
Other gill net 0.5 1.0 1.0 1.0 1.0 Lo 1.0 0.8 1.0
Other 0.5 10 10 10 10 1.0 1.0 0 1.0
Salmon large set net 1.0 L0 10 10 10 1.0 1.0 0.8 1.0
Large set nel 1.0 10 10 10 10 1.0 1.0 0.7 1.0
Small set net 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.7 1.0
o 05 10 10 10 10 10 1o 0.8 1.0
Squid anglings 05 10 10 Lo 10 10 L0 08 1.0
Other fisheries 0.5 1.0 1.0 1.0 1.0 1.0 1.0 0.8 1.0
Lower rate
Fishing method Hokkaido Aomori [wate Miyagi Akita Yamagata Fukushima lbaraki Chiba Tokyo Kanagawa Shizuoka
Large and medium surrounding net, one-boat 02 0.0 00 0.0 1.0 1.0 0.2 02 00
operation, Skipjack and Tuna in the central Pacific —
Large and medium surrounding net, one-boat 0.2 0.0 00 0.0 1.0 1.0 0.2 02 00
operation, Skipjack and Tuna in other area =
ing net, one-boat, others 02 00 00 00 10 1.0 0.2 0.2
Large and medium surrounding net, two-boats 02 0.0 0.0 0.0 1.0 1.0 02 0.2
Purse seine 0.0 1.0 1.0 1.0 1.0 0.0
Other surrounding net 0.0 1.0 1.0 1.0 1.0 0.5
Tuna long line in distant water 0.0 0.0 0.0 0.0 0.0 0.0
Tuna long line in off-shore water 0.0 00 1.0 0.0 0.0 00 00
Tuna long line in coastal water 0.0 10 05
Other long 0.0 1o 05 0 =
Skipjack pole-and-line in distant water 0.0 0.0 0.0
Skipjack pole-and-line in off-shore water 0.0 0.0 0.0
Skipjack pole-and-line in coastal water 0.0 0.0 00
Squid drift gill net 0.0 1.0 0.5
Billfish drift gill net 0.0 1.0 0.5
Other gill net - 0.0 Lo 05
Other anglings 0.0 10 05 0.5
Salmon large set net 1.0 1.0 0.5
Large set net 1.0 1.0 0.5
Small set net 1.0 1.0 0.5
Small trawl, other trawl 0.0 Lo 0.0
Squid anglings - 0.0 1o 05
Other fisheries 0.0 1.0 0.5
Higher rate
Fishing method Hokkaido Aomori Iwate Mivagi Akitn Yamagata Fukushima Ibaraki Chiba Tokyo Kanapawa Shizuoka
Large and medium surrounding net, one-boat 1.0 L0 1.0 L0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
operation, Skipjack and Tuna in the central Pacific
Large and medium surrounding net, one-boat 1.0 1.0 1.0 1.0 1.0 1.0 1.0 o Lo 1.0 1.0
operation, Skipjack and Tuna in other area : -~ .
Large and medium surrounding net, one-boat, others 1.0 1.0 1.0 1.0
Large and medium surrounding net, two-boats 1.0 1.0 1.0 1.0
Purse seine 1.0 1O 1.0 1.0
Other surr 2 net B 1.0 1.0 1.0 1.0
Tuna long line in distant water 1.0 0.0 1.0 0.0
Tuna long line in off-shore water 1.0 0.0 1.0 1.0
Tuna long line in coastal water 1.0 1.0 1.0 1.0
Other long line - 1.0 1.0 1.0 1.0
Skipjack pole-and-line in distant water 1.0 0.0 1.0 1.0
Skipjack pole-and-line in off-shore water 1.0 1.0 1.0 1.0
d-line in coastal water 1.0 1.0 1.0 1.0
) 1.0 1.0 1.0 10
drift gill net 1.0 1.0 1.0 1.0
Other gill net 1.0 1.0 1.0 1.0
Other anglings 1.0 1.0 1.0 1.0
Salmon large set net 1.0 1.0 1.0 1.0
Large set net 1.0 1.0 1.0 1.0
Small set net 10 1O 1.0 1.0
Small trawl, other trawl 1.0 1,0 1.0 J 1.0
Squid anglings 1.0 1.0 1.0 o Lo 1.0 1.0
Other fisheries 1.0 1.0 1.0 Lo 1o 1.0 1.0

For catch estimation by set nets in Kanagawa Prefecture since 1970, other data of bluefin tuna catch in the prefecture by set net were used.
Bluefin tuna catch in Mie Prefecture since 1968 were estimated as 1.2 times (0.67 for lower estimate and 2.0 for higher estimate) of bluefin tuna landing at Hamajima,
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Appendix Table 1. Continued.
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Rate

Fishing method Niigata Ishikaw Toyama Fukui Kyoto Hvogo Tottori Shimane Mie Wakayama Tokushima
Large and medium surrounding net, one-boat (] 1.0 1.0 Lo 10 00 1.0 1.0 0.5 1.0 1.0
operation, Skipjack and Tuna in the central Pacific S o
Large and medium surrounding net, one-boat 1.0 1.0 1.0 o 1o 00 1.0 1.0 0.5 1.0 1.0

operation, Skipjack and Tuna in other area .
Large and medium surrounding net, one-boat, others 1.0

Large and medium surrounding net, two-boats Lo . 0.0 1.0
Purse seine - 1.0 1.0 10 10 10 10 10
Other surrounding net 1.0 1.0 1.0 Lo 1.0 1.0 1.0
Tuna long line in distant water 0.0 0.0 0.0 00 00 00 10
Tuna long line in I ] 0.0 0.0 00 00 0.0 1.0
10 10 1.0 10 10 00 10
Other [ung line 1.0 1.0 o 10 1o 00 1.0
Skipjack pole-and-line in dls_t:_m_l water 1.0 0.0 00 00 00 00 1.0
Skipjack pole-and-line in off-shore water 1.0 0.0 00 00 o 0 00 1.0
Skipjack pole-and-line in coastal water ) 1.0 1.0 1.0 Lo 10 1.0 1.0
Squid drift gillnet 1.0 1.0 1.0 o 1.0 1.0 1.0
Billfish drift gillnet 1.0 0 1o 1o 10 1.0 1.0
Other gill net 1.0 1.0 1.0 10 1.0 10 1.0
Other anglings n 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1o 10 1o 1.0 1.0
o 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Small set net 1.0 1.0 Lo 1o 10 1.0 1.0
Small trawl, olher trawl| 1.0 1.0 1.0 10 1.0 1.0 1.0
Squid anglings 1.0 1.0 1.0 .0 1.0 1.0 1.0
Other fisheries 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lower rate
Fishing method Nii Ela Ishikaw Tovama Fukui Kyoto Hyogo Tottori Sh]mane Mie Wakalama Tokushima
Large and medium surr g net, one-boal 1.0 Lo 1o 00 1.0
operation, Skipjack and Tuna in the central Pacific ) - o R o o
Large and medium surrc g net, boat 0.0 1.0 Lo L0 0.0 1.0 0.0 1.0
operation, Skipjack and Tuna in other area n o
Large and medium surrounding net, one-boat, others 0.0 1.0 10 1.0 0o 1.0 0.0 1.0
Large a.nd medlum surrounding net, two-boats 0.0 1.0 1o 1.0 0.0 0.0 0.0 1.0
Purse seine 1.0 1.0 10 1.0 00 1.0 1.0 0.0
iher surre — o 10 10 10 00 10 10 0.0
N 0.0 0.0 0.0 00 00 1.0 0.0 0.0
Tuna long !:nc in off-shore water 0.0 00 00 00 00 1.0 0.0 0.0 o
Tuna long line in coastal water 1.0 1.0 1.0 10 00 1.0 0.0 0.0
Other long line 1.0 1.0 .o 1.0 00 1.0 1.0 1.0
Sktp_l k pole-and-line in distant water LA 0.0 00 00 00 1.0 0o 0.0
Skipjack pole-and-line in off-shore water 0.0 0.0 00 00 00 1.0 0.0 0.0
Skipjack pole-and-line in coastal water 0.0 Lo 10 10 00 1.0 0.0 0.0 1.0
Squid drift gill net 1.0 1.0 1.0 10 0.0 1.0 1.0 1.0
Billfish drift gill net 1.0 1.0 1.0 1.0 00 1.0 1.0 1.0
Other gill net o 1.0 10 10 1.0 0o 1.0 1.0 ) 1.0 .
Other anglings N 1.0 1.0 1.0 10 1.0 1.0 1.0 1.0 0.0 0.8 0.5
Salmon large set net 10 10 10 10 1000 10 10 10
Large set net 1.0 1.0 10 1.0 10 10 1.0 1.0 1.0
Small set net 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Small trawl, other trawl 1.0 1.0 Lo 1o 00 1.0 1.0 1.0
Squid anglings . 1.0 1.0 1.0 1.0 00 1.0 1.0 10
Other fisheries 1.0 1.0 L0 1.0 0.0 1.0 1.0 1.0

Higher rate

Fishing method

Large and medium surrounding net, one-boat 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 1.0 1.0
operation, Skipjack and Tuna in the central Pacific o )

Large and medium surrounding net, one-boat 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 1.0 1.0
operation, Skipjack and Tuna in other area . o o I
Large and medium surrounding net, one-boat, others 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 Lo 1.0
Large and medium surrounding net, two-boats 1.0 1.0 1.0 1o 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Purse seine 1.0 1.0 10 1.0 10 1o 1.0 1.0 10 1.0 1.0
Other surrounding net 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Tuna long line in distant water 0.0 0.0 00 00 00 0.0 1.0 0.0 0.0 0.0 0.0
Tuna long line in off-shore water . 1.0 00 00 00 00 00 L0 L0 Lo 00 0.0
Tuna long line in coastal water L0 10 10 10 10 10 10 10 10 10 10
Other long line - 1.0 1.0 1.0 Lo 1.0 1.0 1.0 1.0 Lo 10 1.0
Skipjack pole-and-line in distant water 1.0 0.0 00 00 00 00 1.0 1.0 o 00 10
Skipjack pole-and-line in off-shore water 1.0 0.0 00 00 00 0.0 1.0 1.0 1.0 1.0 1.0
Skipjack pole-and-line in coastal water 1.0 1.0 1.0 1.0 1.0 1.0 Lo L0 1.0 o 10
Squid drift gill net Lo 1.0 1.0 1.0 1.0 10 1.0 1.0 L0 1.0 1.0
Billfish drift gill net 1.0 1.0 o 10 Lo Lo 1O 1.0 1.0 1.0 1.0
Other gill net 1.0 1.0 10 10 10 1o 1.0 1010 1.0 1.0
Other anglings 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1O 1.0 1.0 1.0
Salmon large set net N 1.0 1.0 1.0 1.0 L0 1.0 L0 1.0 1O Lo 1.0
Large set net 1.0 1.0 1.0 1.0 L0 1.0 1.0 1.0 1.0 1.0 1.0
Small set net 1.0 1.0 1o 10 10 1.0 1.0 1.0 1.0 1.0 1.0
Small trawl, other trawl 1.0 1.0 1.0 1.0 1.0 1o 1.0 1.0 1.0 1.0 1.0
Squid anglings 1.0 1.0 1.0 10 10 1.0 1.0 1.0 1o 10 .o
Other fisheries 1.0 1.0 1.0 10 10 1.0 1.0 1.0 0 10 1.0

Niigata Ishikaw Toyama Fukui Kyoto Hyogo Tottori Shimane Mie  Wakayama Tokushima
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Appendix Table 1. Continued.

Rate
Fishing method Ehime Kochi Yamaguchi Fukuoka Oita Nagasak Kumamoto Miyazaki Kagoshima  Okinawa
Large and medium surrounding net, one-boat 0.8 1.0 1.0 1.0 1.0 1.0 1.0 0.05
operation, Skipjack and Tuna in the central Pacific
Large and medium surrounding net, one-boat 0.8 1.0 1.0 1.0 1.0 1.0 1.0 0.05
operation, Skipjack and Tuna in other area = - - _
Large and medium surrounding net, one-boat, others 0.8 1.0 1.0 1.0 1.0 1.0 Lo 0.05
Large and medium surrounding net, two-boats 0.8 1.0 1.0 1.0 1.0 1.0 1.0 0.05
i 0.8 1.0 1.0 1.0 1.0 1.0 Lo 0.05
Other surrounding net 0.8 1.0 1o 1.0 1.0 1.0 1.0 0.05
Tuna long line in distant water 0.8 1.0 1.0 0.0 0.0 0.0 1.0 0.05
Tuna long line in off-shore water 0.8 1.0 10 00 00 0.0 10 0.05
Tuna long line in coastal water 0.3 1.0 1.0 1.0 1.0 0.2 1.0 0.05
Other long line 0.8 1.0 1.0 1.0 1.0 1.0 1.0 0.05
Skipjack pole-and-line in distant water 0.8 1.0 1.0 0.0 0.0 0.0 1.0 0.00
Skipjack pole-and-line in off-shore water 0.8 1.0 1.0 0.0 0.0 0.0 Lo 0.00
Skipjack pole-and-line in coastal water 0l 1.0 10 1.0 Lo 1.0 L0 0.00
Squid drift gill net 0.8 1.0 1.0 1.0 1.0 1.0 1.0 0.05
Billfish drift gillnet . 0.8 1.0 10 L0 Lo 1.0 1.0 0.05 —
Other gill net 0.8 1.0 1.0 1.0 Lo 1.0 1.0 0,05
Other anglings 03 1.0 1.0 1.0 1.0 1.0 1.0 0.02
Salmon large set net 0.8 1.0 1.0 1.0 1.0 1.0 1.0 0.05
Large set net = 0.8 e 10 10 o 1o Lo 0.05 —
Small set net 0.8 10 1.0 1.0 10 10 1.0 0.05
Small trawl, other trawl o 0.8 1o o 1.0 Lo 1o Lo 0.05 o
Squid anglings 0.8 1.0 1.0 1.0 1.0 1.0 1.0 0.05
Other fisheries 0.8 1.0 0.5 1.0 1.0 1.0 1.0 0.05
Lower rate
Fishing method Kumamoto Mivazaki Kaposhima  Okinawa
Large and medium surrounding net, one-boat 0.00 1.0 1.0 0.0 1.0
operation, Skipjack and Tuna in the central Pacific
Large and medium surrounding net, one-boat 0.00 1.0 1.0 0.0 1.0
operation, Skipjack and Tuna in other area
Large and medium surrounding net, one-boat, others 0.00 1.0 1.0 0.0 1.0
Large and medium surrounding net, two-boats 0.00 1.0 1.0 0.0 10 o .
Purse seine — — 0.00 1.0 10 00 = _ 1.0 —— E
Other surrounding net 0.00 1.0 1.0 0.0 1.0
Tuna long line in distant water 0.00 1.0 1.0 0.0 Lo -
Tuna long line in off-shore water 0.00 1.0 1.0 0.0 1.0
Tuna long line in coastal water 0.00 1.0 1.0 0.0 1.0
Other long line o ~ Dhoo 1.0 00 0.0 1.0 o .
Skipjack pole-and-line in distant water 0.00 1.0 1.0 0.0 1.0
Skipjack pole-and-line in off-shore water 0.00 1.0 1.0 0.0 1.0 o
Skipjack pole-and-line in coastal water 0,05 1.0 1.0 0.0 1.0
Squid drift gill net 0.00 1.0 1.0 0.0 1.0 1.0
Billfish drift gill net 0,00 1.0 1.0 0.0 1.0 L0
Other gill net 000 10 1.0 0.0 1.0 1.0
Other anglings — — 0.05 1.0 1.0 1.0 1.0 0.5 1.0 0.01
Salmon large set net 0.00 Lo 1.0 0.0 1.0 1.0
Large set net : — 0.4 1.0 1.0 1.0 1.0 1.0
Small set net 0.4 1.0 1.0 1.0 1.0 1.0
Small trawl, other trawl 0,00 1.0 Lo 0.0 Lo
Squid anglings o - 0.00 1.0 1.0 0.0 L0
Other fisheries 0.00 1.0 0.0 0.0 L0
Higher rate
Fishing method Ehime Kochi Yamaguchi Fukuoka Oita  Nagasak Kumamoto Miyazaki  Kagoshima  Okinawa
Large and medium surrounding net, one-boat 0.9 1.0 1.0 1.0 1.0 1.0 1.0 0.2
operation, Skipjack and Tuna in the central Pacific
Large and medium surrounding nel, one-boat 0.9 1.0 1.0 1o 1.0 1.0 1.0 0.2
operation, Skipjack and Tuna in other area
Large and medium surrounding net, one-boat, others 0.9 1.0 L0 1.0 1.0 1.0 1.0 0.2
Large and medium surrounding net, two-boats 0.9 1.0 1.0 1.0 1.0 1.0 1.0 0.2
Purse seine 0.9 1.0 1.0 1.0 1.0 1.0 1.0 0.2
Other surrounding net = 0.9 1.0 1.0 1.0 1.0 1.0 1.0 0.2 —
Tuna long line in distant water 0.9 1.0 10 00 00 0.0 1.0 2
Tuna long line in off-shore water 0.9 Lo 1.0 1.0 0.0 0.0 LD
Tuna long line in coastal water 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Other long line S 0.9 1.0 1.0 1.0 1.0 1.0 L0 0.2
Skipjack pole-and-line in distant water 0.9 1.0 1.0 0.0 0.0 0.0 1.0 0.2
Skipjack pole-and-line in off-shore water 0.9 1.0 1.0 1.0 0.0 0.0 1.0 02
Skipjack pole-and-line in coastal water 1 Lo 1.0 1.0 1.0 1.0 1.0 0.2
Squid drift gill net X 1.0 1.0 1.0 1.0 1.0 1.0 0.2 B
Billfish drift gill net 0.9 Lo 1.0 1.0 1.0 1.0 1.0 0.2
Other gill net 0.9 1.0 1.0 1.0 1.0 10 1.0 02
Other anglings 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.1
Salmon large set net 0.9 1.0 1.0 1.0 1.0 1.0 1.0 02
Large set net 09 10 Lo 1.0 L0 1.0 L0 0.2 -
Small set net —_— 0.9 1.0 1.0 1.0 1.0 1.0 1o 02
Sma /1. other trawl 0.9 1.0 1.0 1.0 1.0 1.0 1O 0.2
Squid anglings ) 2 0.9 10 1.0 1.0 1.0 1.0 1.0 0.2

Other fisheries 0.9 1.0 1.0 1.0 1O 1.0 1.0 0.2
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Appendix Table 2-1. Length-weight relationship of bluefin tuna. Estimated from RIB data. W=aXx 10° X L" (W=body
weight in kg, L=fork length in cm). For fish gilled and gutted and tail removed, length-weight relationship
derived from all months were used between January and August.

Fish is not gilled and gutted Fish is gilled and gutted but Fish is gilled and gutted and
with tail tail removed

Year Month r N a b r N a b " N a b
All year All 0.994 30367 1.410 3.095 0.985 49234 1930 20981 0.972 113 1.137 3.080

1993 All 0996 2376 1.292 3.120 0.990 6925 1.858 2981

1994 All 0,992 4742 1438 3.094 0.980 11884 2.692 2913

1995 All 0.993 8277 1.540 3.067 0.979 6806 2.668 2918 0.972 113 1.137 3.080

1996 All 0995 7136 1.541 3.069 0976 10394 1.302 3.061

1997 All 0.994 5586 1.127 3.156 0987 10769 1.024 3.103

All January 0.988 268 6.237 2.736

All February 0.989 315 2.611 2908

All March 0.984 535 1.152 3.085

All April 0969 3618 0.823 3.157

All May 0.985 10455 0.758 3.170

All June 0986 8238 2929 2894

All July 0.983 20713 3.322 2.871

All August 0985 2077 1.532 3.017

All  September 0990 1787 1.834 2979 0.985 11 0745 3.161

All October 0.993 652 3,964 2.823 0.967 35 2591 2906

All November 0.992 159 5394 2766 0.981 30 1.098  3.098

All December 0.993 417  3.370  2.848 0.927 37 8.739 2.693

Appendix Table 2-2. Length-weight relationship of bluefin tuna by year and month used for fish gilled and gutted but
with tail between 1993 and 1997. Estimated from RJB data. W=aX10"XL" (W=body weight in kg,

L=fork length in cm). When number of data was less than 50 shown as blank in a cell, data of all
months in the year were used.

Year Month r N a b Year Month r N a b
1993 1 1996 1
1993 2 1996 2
1993 3 1996 3 0.970 183 0.525 3.235
1993 4 1996 4 0972 1283 0.173 3457
1993 5 0992 1040 0.758 3.163 1996 5 0956 2653 0.601 3214
1993 6 0983 917 2267 2938 1996 6 0966 2240 4.791 2.800
1993 7 0.989 4072 2497 2.921 1996 7 0980 3582 1477 3.037
1993 8 0.985 416 2.074 2956 1996 8§ 0995 219 2.159 2924
1993 9 0.990 131 1.539 3.011 1996 9 0.996 52 6.621 2712
1993 10 0.991 228 1.494 3.017 1996 10
1993 11 1996 11
1993 12 1996 12
1994 | 0.990 139 3.868 2.831 1997 1 0975 75 11.882 2.607
1994 2 0.988 139 4715 2.792 1997 2 00984 79 2.660 2.898
1994 3 0.975 85 0.437 3.268 1997 3 0.988 226 1436 3.045
1994 4 0.961 697 0.362 3312 1997 4 0979 1195 2,527 2.941
1994 5 0.969 2532 0.936 3.127 1997 5 0983 2976 2359 2.955
1994 6 0978 2273 9.156 2.667 1997 6 0.987 1487 2264 2943
1994 7 0.973 4099 6234 2742 1997 7 0990 3379 0.771 3.149
1994 8 0983 813 2.079 20955 1997 8 0985 278  1.394  3.036
1994 9 0982 974 3.184 2872 1997 9 0.99] 546 0.686 3.177
1994 10 0.995 97 5282 2772 1997 10 0.995 210 499 2773
1994 11 1997 11 0.994 71 5997 2.740
1994 12 1997 12 0.995 246 2591 2.895
1995 |
1995 2
1995 3
1995 4 0.957 414 0.256 3.381
1995 5 0.970 1253 0463 3.268
1995 6 0.982 1321 5.218 2.786
1995 7 0976 3529 5442 2773
1995 8 0.989 58 3.200 2.871
1995 9 0.994 72 4.623 2.797
1995 10
1995 11
1995 12
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Appendix Table 3. Annual length increments estimated form fork length modes.
SDB: Size data base in NRIFSF. RIJB: Research project on Japanese bluefin tuna.
Same figures in "Same origin” is judged as identical ones. SI and PO in "Fishing gear" mean Sea of
Japan and Pacific Ocean, respectively.

Data Fishing gear Yeari Modeofthe Modeofthe Incrementof Same origin
sourse year i year i+/ length

SDB Purse seine 1976 103 121 18

SDB Purse seine 1982 103 132 29

SDB Purse seine 1984 103 126 23

SDB Purse seine 1985 103 132 29

SDB Purse seine 1986 103 122 19

SDB Purse seine 1988 103 125 22

SDB Purse seine 1990 104 118 14

SDB Purse seine 1970 105 128 23

sSDB Purse seine 1972 108 133 25

SDB Purse seine 1975 108 130 22

sSDB Purse seine 1974 111 132 21

SDB Longline 1977 116 140 24 a
sDB Purse seine 1990 118 144 26

SDB Purse seine 1991 118 142 24

SDB Purse seine 1977 121 144 23 a
SDB Purse seine 1958 122 135 13

sDB Purse seine 1987 122 144 22

SDB Purse seine 1989 125 150 25

SDB Purse seine 1971 128 145 17

SDB Purse seine 1982 131 154 23

SDB Purse seine 1973 133 156 23

SDB Purse seine 1964 134 147 13

RIB Purse seine SJ 1994 134 155 21

SDB Purse seine 1959 135 150 15

SDB Purse seine 1951 136 163 27

SDB Longline 1978 140 165 25 b
SDB Purse seine 1992 142 164 22

SDB Purse seine 1978 144 170 26 b
SDB Purse seine 1991 144 165 21

SDB Purse seine 1960 150 168 18

RIB Purse seine SJ 1995 155 168 13 C
RIB Purse seine PO 1995 157 168 11 c
RIB Purse semne PO 1993 162 177 15

SDB Purse seine 1957 165 182 17

RIB Purse seine SJ 1996 168 186 18 d
RIB Purse seine PO 1996 168 182 14 d
RIB Longline 1996 168 180 12 d
sDB Longline 1962 169 181 12

SDB Purse seine 1979 170 185 15

sSDB Longline 1959 171 183 12

sDB Longline 1960 172 183 11

sSDB Longline 1961 172 181 9

sDB Longline 1952 173 182 9

RIB Longline 1994 175 184 9

RIB lLongline 1995 176 185 9

SDB Longline 1963 181 193 12

sSDB Longline 1953 182 189 7

SDB Longline 1961 183 196 13

sSDB Longline 1954 189 194 5

SDB Purse seine 1956 193 203 10

SDB Longline 1964 193 200 7

SDB Longline 1955 194 200 6

sSDB Longline 1956 200 206 6

SDB Longline 1965 200 208 8

sDB Longline 1952 203 207 4

sSDB Purse seine 1957 203 212 9 [
SDB Longline 1957 206 213 7 e
SDB Longline 1966 208 212 4
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Appendix Table 4. Minimum length at age and month of bluefin tuna used for age slicing.

Present study

Month agel agel agel age3 aged ages ageb age7 age8 age?Y agell
1 0.0 65.0 90.1 113.4 134.1 151.5 166.0 178.0 188.1 196.6 203.6
2 0.0 65.0 90.1 113.4 134.1 151.5 166.0 178.0 188.1 196.6 203.6
3 0.0 65.0 90.1 1134 134.1 151.5 166.0 178.0 188.1 196.6 203.6
4 0.0 63.0 90.1 113.4 134.1 151.5 166.0 178.0 188.1 196.6 203.6
3 0.0 65.0 90.1 113.4 134.1 151.5 166.0 178.0 188.1 196.6 203.6
6 0.0 39.2 66.9 91.9 114.9 1354 152.6 166.9 178.8 188.8 197.1
7 0.0 43.3 70.5 95.3 118.1 138.0 154.7 168.7 180.3 190.1 198.2
8 0.0 47.4 743 98.8 121.2 140.7 156.9 170.5 181.9 191.3 199.2
9 0.0 51.5 78.0 102.2 1243 1432 159.1 172.3 183.3 192.6 200.3
10 0.0 55.4 81.5 105.4 127.1 145.6 161.1 174.0 184.8 193.7 201.3
11 0.0 59.4 85.0 108.7 130.0 148.1 163.1 175.7 186.2 194.9 202.2
12 0.0 63.1 88.4 111.8 132.8 150.3 165.0 177.3 187.5 196.0 203.2

Yukinawa and Yabuta (1967)

Month agel) agel age2 agel aged ages aged age7 agel age9 agell
1 0.0 65.0 90.1 112.8 133.2 151.6 168.2 183.2 196.7 208.9 219.8
2 0.0 65.0 90.1 112.8 133.2 151.6 168.2 1832 196.7 208.9 219.8
3 0.0 65.0 90.1 112.8 133.2 151.6 168.2 183.2 196.7 208.9 219.8
+ 0.0 65.0 90.1 112.8 133.2 151.6 168.2 183.2 196.7 208.9 219.8
5 0.0 65.0 90.1 112.8 133.2 151.6 168.2 183.2 196.7 208.9 219.8
6 0.0 39.2 66.9 91.8 1143 134.6 152.8 169.3 184.2 197.6 209.7
7 0.0 43.3 70.5 95.1 117.3 1373 1553 171.5 186.2 199.4 211.3
8 0.0 47.4 74.3 98.5 1203 140.0 157.7 173.7 188.2 201.2 212.9
9 0.0 51.5 78.0 101.8 1233 142.7 160.2 175.9 190.2 203.0 2145
10 0.0 554 81.5 105.0 126.2 1453 162.5 178.0 192.0 204.7 216.1
11 0.0 39.4 85.0 108.2 129.1 147.9 164.9 180.2 194.0 206.4 217.6
12 0.0 63.1 88.4 111.3 131.8 150.4 167.1 182.2 195.8 208.1 219.1

Bayliff (1994)

Month agel) agel age2 age3 aged ages ageb age7 aged age9Y agel0
1 0.0 69.3 95.2 121.1 146.8 162.7 169.0 175.4 181.7 188.1 194.4
2 0.0 69.3 95.2 121.1 146.8 162.7 169.0 175.4 181.7 188.1 194.4
3 0.0 69.3 95.2 121.1 146.8 162.7 169.0 1754 181.7 188.1 194.4
4 0.0 69.3 95.2 121.1 146.8 162.7 169.0 175.4 181.7 188.1 194.4
5 0.0 69.3 95.2 121.1 146.8 162.7 169.0 1754 181.7 188.1 194.4
6 0.0 343 71.2 97.1 123.0 147.9 163.1 169.5 175.8 182.2 188.5
7 0.0 42.3 74.8 100.7 126.6 150.2 164.0 170.4 176.7 183.1 189.4
8 0.0 50.5 78.6 104.5 1304 1525 164.9 171.3 177.6 184.0 190.3
9 0.0 57.0 82.4 108.2 134.1 1549 165.9 1722 178.6 184.9 191.3
10 0.0 61.7 86.0 111.9 137.8 157.2 166.8 173.1 179.5 185.8 192.2
11 0.0 65.3 89.8 115.7 141.6 159.5 167.7 174.0 180.4 186.7 193.1
12 0.0 68.1 93.4 119.3 145.2 161.8 168.6 174.9 181.3 187.6 194.0
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