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Estimation of annual bluefin tuna catch in weight by
the troll fishery in Nagasaki Prefecture, based on
the Japanese official fisheries statistics

Harumi Yamapa'f, Ken’ichi YaAmamoTO? and Akira NiTTA®

Nagasaki Prefecture has the largest troll fishery for Pacific bluefin tuna Thunnus orientalis, which produces about a half
of Japanese trolling catches of bluefin tuna every year. There is the Japanese official fisheries statistics compiled by the
Ministry of Agriculture, Forestry and Fisheries of Japan, which produce the most reliable statistics in the long period.
This statistics covers bluefin tuna catch by the troll fishery in Nagasaki Prefecture. However there are uncertainties in
the bluefin tuna catch by trolling in Nagasaki Prefecture, since the statistics have problematic species category and
changeable fishing gear category during a long series of compilation. In the statistics, the catch of small bluefin tuna is
combined with longtail tuna (7. fonggol) etc. and categorized as the catch of small tunas. To segregate the bluefin tuna
catch from the catch of small tunas, the ratio of bluefin tuna catch to the tunas was estimated based on the auction
records from seven major landing ports in Nagasaki Prefecture for 1995-2002. We also found the missing tuna catches
in the statistics in the 1960s, and tried to restore them. Finally, the annual catch in weight of bluefin tuna by the troll
fishery in Nagasaki Prefecture was estimated during 1965-2002 in this study. The several years of the large catch were
observed in the time series of the bluefin tuna catches, which was presumed caused by the strong recruitments migrat-
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ing to the coastal area of Nagasaki Prefecture.

Key words: bluefin tuna, Thunnus orientalis, troll, catch, fisheries statistics, Nagasaki Prefecture
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Figure 1. Five statistical areas and seven sampling ports for
tuna catches in this study.
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For the catch of statistics category

For the catch of statistics category “small tunas” . >
“bluefin tuna” by trolling or angling

by trolling or angling

“Small tunas” catch by
angling in 1965 - 1977

“Small tunas” catch by
angling in 1978 - 1994

“Bluefin tuna” catch by
angling in 1965 - 1994

PROC. 2 PROC. 1 PROC. 5

A 4

“Small tunas” catch by “Small tunas” catch by

trolling in 1978 - 1994 trolling in 1995 - 2002
| |

l PROC. 3 ¥

“Small tunas” catch by
trolling in 1965 - 1977

PROC. 4

A4

“Bluefin tuna” catch by “Bluefin tuna” catch by

Smaller bluefin tuna catch Smaller bluefin tuna catch

by trolling in 1965 - 1977

by trolling in 1978 - 2002

trolling in 1965 - 1994 trolling in 1995 - 2002

A 4

Smaller bluefin tuna catch by trolling in 1965 - 2002 |

l |

Larger bluefin tuna catch by trolling in 1965 - 2002 |

l PROC. 6

Bluefin tuna catch by trolling in 1965 - 2002 ‘

Figure 2. Flowchart to estimate bluefin tuna catches by the troll fishery based on the Japanese official fisheries statis-
tics. “Small tunas” refer to “meji” (1965-1994) and “sonotanomagurorui” (1995-2002) in the fisheries statistics.
“Bluefin tuna” refer to “maguro” (1965—-1994) and “kuromaguro” (1995-2002) in the fisheries statistics.
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Table 1. Pacific bluefin tuna catches (metric ton) by the troll 4500
fishery in 1965 to 2002, estimated by the fisheries statistics in 4000 f:'z!irt::: i
Nagasaki Prefecture. Larger tuna in this table represents the 3500 | —e—Fisheries Statistics I
bluefin tuna catch which were estimated by two catch cate- s 3000 I
gories of “maguro” (1965-1994) and “kuromaguro” § 2%
(1995-2002). Smaller tuna represents the bluefin tuna which § 2000
was estimated from the both categories of “meji” :'zzz
(1965-1994) and “sonotanomagurorui” (1995-2002). '

500

Year All sized tuna  Larger tuna Smaller tuna

1965 496 1 496

1966 634 1 683 Figure 3. Annual trend of bluefin tuna catches by the troll fish-
1967 1.056 0 1.056 ery in Nagasaki Prefecture (1965-2002), with annual catches
1968 ’295 0 ’295 by the Japanese official fisheries statistics (1965-1977).
1969 651 0 651 Refer to Table 1 regarding definitions of smaller and larger
1970 259 0 259 tuna.

1971 628 0 628

1972 368 0 368

1973 724 0 724 [ Trolling I Angling —— TRR

1974 600 1 599 3,000 Tsushima 1.00

1975 377 0 377 2 om0 4 098

1976 434 0 434 § ] o g

1977 920 0 920 § 1000 Tos2

1978 2,952 26 2,926 0 0.90

1979 1,572 1 1,571 600 030

1980 506 0 506 500 025

1981 982 40 941 i’ 400 020 o
1982 636 19 617 g 0 o g

1983 1,673 34 1,640 100 0.05

1984 1,187 15 1,172 y .

1985 1,406 4 1,402 1000 Hogusho 1.00

1986 1,149 8 1,141 o 80 M 098

1987 646 77 569 | 2=

1988 885 1 885 S ol |_|_ ot

1989 776 11 765 o L1 AT 1.0, 050

1990 895 1 893 Goto

1991 1,826 1 1,825 — ] ven

1992 706 0 706 i 800 | 096 o

1993 389 31 358 2 igg i 1 094 &

1994 2,160 5 2,154 = I H 1 092

1995 4,154 0 4,154 0 ' ' 0.90

1996 1,838 0 1,838 1995 1996 1997 199;36;399 2000 2001 2002

1997 2,152 4 2,148 . .
1998 1.787 3 1.784 Figure 4. Annual trend of catch by gear and trolling catch ratio
1999 2’392 23 2’3 69 (TRR) of small tunas in the four statistical areas in Nagasaki,
2000 3:003 7 2:99 6 based on the Japanese official fisheries statistics
2001 2,094 3 2,091 (1995-2002).

2002 1,775 3 1,772

DIF 13 ez & % .

1995~2002 4F- D -1) BFR 14 0.981

(FEHEMRZ£0.161) Td - 7=.

1995~2002F D [{ 5<% | BEEICH(T S5 TRR,
1995~2002 fF-O B Ak [0 &Mid)] & [Z ooy ]
12&k3 [KAELA] AiHEIC D 5 [0 XM o
B4 TRR, O F1MEIX0.736 (FRUERIZE0.258) Td -7z,

1% T ZEEMX 2% <, B R, /Mt w@3EmX
&, IR BIEE BFRME T AR sz, —
75, BRSO BFRIZEEHM Y, F2 & A 2. Fd
DML, 1999FF-F T IRtk EHER L Th5h, 2h

— 126 —



RO EMISEIC L 5 7 u~ o

—O—Kami-Tsushima ---A-- Kami-Agata
—-B-- Ozaki - - Ojika
e Combined ports

—O—Are
—@— Tomie

0.1 | L 1 1 1

1995 1996 1997 1998 1999 2000 2001 2002
Year

Figure 5. Annual trend of bluefin tuna catch ratio (BFR) by
sampling port in Tsushima, Hokusyo and Goto areas.

~@- Ratio of bluefin tuna catch from auction records
-O- BFR in this study

RN /
L i3\‘13/
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Ratio of bluefin tuna
BFR
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Figure 6. Annual trend of the estimated bluefin tuna ratio in the
total tunas catch using auction records, with BFR in Tomie
Port of Goto area.
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Do uDBERS 57 ELLDONPEARTHS. B
EFROARFEZ MR & U202 MAO K& XiZ2~5 v Th
D CFINS, 2002), 1965~19774F-0 Kl bR EHIZ & B
VO EMPIEED [ZOMOF] ITHEFL 725 b v KMOH)
JIRS O I BUE 1970 4F- LU & 19714 LU Tk & 281t
R BNk (Fig 7). 2 2 TR TIX, RIEFAKR
(1971) 12 & % i fiEi 2 s C Rl HA R o jfafiE & % il E L 7=
(PROC. 4). ZHIZ KD 19704 LIRT O 1o & 28 2 IR O
AEDYIE B KUEIZHE R U, 1965~1977 4F- 0 ifaft B i3 Fig. 3
D&% 572, 1970 LIET O HEE D ZEH) i3 1971 4L
D EDENFIF—HLTNBZ LT, T2 TRLEHEES
BORYBEERTEDEEZELONS., DF D, 19704-L)
HIOMEMELZ WL & =ik L 7= AkHE X BigAGR (1971)
AL 2& 90, AEHXICET 20 EMcks o
v UEERN (DU ICHE SN A 572720 LE LD
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Figure 7. Fishing days of the angling boat (including troll boat)
under 5 gross tonnages in Nagasaki Prefecture (1965-1977)
by the fisheries statistics.

hs.

BEGERICE TR 7O/ O0%WRE L aE
TilEX T, W, JoR, LEmX e RkEZxD, &
uvsaid [0 L0 [Zotody] 12k %<
BEXNDZ LRI NT (Fig 4). FS (2002) 12 &Lt
BIHX TOOXMBEZ T ) L EE2F L L3 0ME
EAETHY, BhEX Ol TOMEH Y FEDFERT
b, OXMEE0 e, MEELY, Mk ro~vro
BT LI ENE NI Db oz, SREXIZET S
sawraERe ULEEEESNE, U, LEwEX
EIFREL BES5720T, RIRICEWTEE#HXIZE T
5 [Z0Mo <A Ichvbrsu~vsaddElisZhn
53X & NCHERE L7 (PROC. 1) Z &1, #WUITH -7
EEZEZOENS.

[K{BELCH] SERDEY RS

RRHEEMAEE T [ AE <A 2 RRaknlc &3 L
TOAENDT, [{AFLA] WERIZOWTUIRAKD
1995~2002FE-0 [ Z DD §)] & [OZHEF | DOWHERIE
THEE L 7z (PROC. 5). [Z DMt £ < A% TlE X
D TRR HMthD 31X & K % < Hig 5 72D T (Fig. 4), WX T
Lz [Z0Mo§)] fERE» S [0/ 12ks80%
SHHELT, [ AFEA] I2D0WT R, WX T LIZTRRM
RELEELZ NS, SRIOHEEMITK E SpEE
ZFTWBZ LIk D, L2, 1995~2002 4D Filii bk
Maltco [OEMP] 12kb [ AF<A] MIERIT,
1999 - 2RV THF-10 F YK TH O, RIFFRICH T
[ZOfD F <A o HfEE S AFABBO s o~
HHE R 1,800~4,200 b VISR L L DLy (Table 1), %7
D7z, [ AELANFEERIZOWTIEARD TRR %
T [Zofto#] 7256 [0/ 208 L T, Bak
Dy a~v s afEEROHEEMIC KT THETE DY TN
Y,

[ZDOMDESC AL, [HU] ICEFh3 707 700F
& BFR,,

o B X A BT X 0> BFRIZ 1 & 0 227 0 7 - 7= (Fig.
5). X EENIZAERILEL A 5 O A2 7 a7 a &3S
EL-RAEARR L2 20U TH D (18, 1988) ,
ZOH%REEIMN L S KRBT LT B (K, 1995). E
Tyt OB 2 HLD FAIZ & > T 20044 11~12 H
DKGHF D 9B EA & G XA L 28D TH >
7. ZOE I EIENE, TZTOBFRIZENVMEARL 7=
LEZOoNS. —J, IMEEHIX O BFRIZ 1998 - LIE |
0.5H1# EKVME A 7R L 7= (Fig. 5). 23U 24X »3 5 v
X & AEmXORBICAE L, ZOMX i X
L, X IC KRBT TR Z En B0 (K,
1995) LEAZb6N5.

RIGEO 7 o~ azxtg b Uz g i maorn
oAb E THRIBLZ B §280E 5% (i, 1995).
Frid (1995) 12 &g, Sllifg X R 128 3 % S
W& ER BRI AR 2 FSH) S BT B LIl R TV 578,
ZORUE20E L D < BB XAO I T 5 H =
0 F A TRAMEX O @M A X 1z 5 K5 8
BlIIHERTE o7, 22T, KfgeTid, SiEmX L,
X, B, HE#EX A5, %8 TIEFEEO BFREY
iz T, AU, REEXo [Zofhox < A%,
(U] »bruvrakiplidsik% L 57 (PROC. 3).
ZOFETIE, o, 08, LEEXOKHEEIX O
FZ K B WA X D AKEHTIZ & 2 @ At & g st
DFENZ KW ROEIHBRE NS, T bbbt
BEIL 2L 2D ZOHEIGBFRIZK LT, BAMSIZ & 5 AE
Fi3 77 28K, RO BSANDKEG TR v~ s all
NOFSAHOWHERIEY 4 F 2K & LTHL . @itk
CH BAKIGHFEE I X By av yafiER I, A
IZE B KRBT N EENE D, Z O TR T D - 7= HHk
0L 5 O AR 3AE F & O Sl L F 2 X 0D 1994 F121%
1981 DL FRED 208 £ TR L7z (EBI, 1995).
Z D%, 1995~2002 -0 it K & FIag L AR EE BRI 12
&5, AN TOREHD MHEIZL S & 26~34 & THERS
LTW3, —Jf, rua~vsazxtgic HigdhEsimKskc
H U 72 BUREAN IS R IR 72 0 T & 1999~2003 412 22 1 T
226~433%H 0 (i, 1995), FIEKILIELA & O RIS
HWARFELL 20D T, 1995FLIFETIE 2 h 6 BAMRO
MERIZ X B BFRAND Y4 F ZERENKIE & A L 0 & flhr X
N5, OHZRIFEOO & MfsEE M RBT 45 2
EHIELAERNDT, 20004 LI BB 5
g & iz [Zoftho £ < A%] BARGHEEEICL S 70
v ukRE Ealszg s a~v s albito < A5
Kp80LELONS,

RIS VL B 2 KRG IC LS 7 u~ o
VT HOAFRIIHT B av s afiEROEIA L E
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LHX D BFRIZ & < —3%X L 7= (Fig. 6). ZO—%FHMiL, &
L ANO KT IZFE L A EETTHIXOWEEI LS50
ThdHZLERTELEIT, T FANMED AR
D> BM1IEE DB Z L ERT. HRBIZE T 23+
HOWEIIEF-L BRI N TWE L, ZhinE<s
FHOWHEIZ OV TE, RGN WG Dl TOR & H
DIABIZE > TR TE L 5720 T, RIGEIZHIT S
O EMECIZ 7 u~v s ullNf s h 5 £ < AL
VAL NS,

FIR KGR (1971) (SRAMEEIIC X 2 1Y O R 5 e A R
EHRL, IV FAREEFATOEIr 52 EERL T
. fEAr - BEH (1972) 130/ S IX 0> 8 T T i I
EN7=a F HEMRL TS, xHEEX TOR ZHD #
TIZK-TE, AMIZO EMEYTH EEMR T fAlVF
FRMEICEDREINTWAZ L 4MEAL. 2O &
5, xtHMXTO [OZHgY] ITKDE<SAHRIFLAL
savra LR TE S, Y F HOFEAIT A
E SN T3 (Collet and Nauen, 1983) 2263, U
MRS THE XN B F<SAHIC LD B 7 u~ 2 u DB ITH
BX T HZEL, MOWBXIZFERS LI LHELO6N5.
Sloxtl, o, hEBXako [OE#gy] 12k5
[ZOMOXSAH] norvua~vraryiis3ich720
72 395X ¥ BFR=0.98113, % & mifllod H S it &L
LHrOKRGHEEEIC LK B v a~vrala s F HFOAFHRIC
MNysruvraffifREOHEA088ED EELS, WY T
Hol-tHEIOND.

AW 7L TIE 1995~2002 4F- D F- BFR % Z ML LLHTIZ D W
TELWHL Ty u~ s affiE % {2 L 72 (PROC. 3, 4).
FF5 (2003) 1F1963F-5 5 1999 4F-F TOILER R EhD
F Y K 2 AT U, 1976~1977 470 & O Bl K
KT & 1983 F- LI DKM LA 2B L T b, 19804EK
Fi 5 OEAKEIAANORITIC Y, RIS TO
a2V F HOWENTE, WA TOWAHREERD . 5,
I FHORAMARICBET 2HABER SN S Z &Ik
D, KWIRIZEK 5 1994 FLIiOHEEME SN FE B Z &
N (R AW

hEREETL X COMERD FEICK D, EFE, av
F A OWHER M A MR e IAG 12 & D Dl &
FBd3X51ih5TERIENE, ZRHIZDONWTEKRE
EHIZKBHMAEGZ LI EPMENE L5
72, TOZEICKDMEFIEHICT VT H ERBIZK
WFT5E5 ICh 22 Mg ch, /%, b, LS
WEIX O V-5 BER B BIGHIR H, R4 IS LT 72
(Fig. 5) KDDL EZB5N 3.
VDEBEEICLZ 7OV I ODREELE)

FaRE A IR A2 5 LT, RN RGO
OELDOTh5b., AMRICKDHE SN0 &ML B2
0w s aiERIE, G (2001) 12X B D E N, 1965~
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U Uk h o7z, ARWFZE TR R B & LD F 7
EEIEL DS OEMPNCL Sy uo~v s aifiERZHEE L
2282k, ZORMEIZIZEEBEESHLEEEZLS
hs.

e 72O M & BRI TAEET) SR E <, I
Ir, KE g2 # 4% (Table 1, Fig. 3). BLHECTffE X
Nndsuavraido, 1F#E1L< (i, 1995), Ak
TOOEMIC & 2 ATEO I 2B A EEH) & A
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1989) . 1965~1993 4 & TIZ % < D4A3300~1,000 b >~ D
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WA U 22 E N E L > - e s b, 721994
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1994 4F- LU D Agnk C O & 13 2 1 E T 500~1,000
b DKEENS 2,000 bV HETERDOKEICHKL T\ (Fig.
3). Yamada er al. (2006) IZ &t , 1994F4EFhOIMAR
88013 1980~2003 F- DT, I d KE D 72 2 & HHEE &
NTNB A, 1980~1993 4F- & 1994~2003 =D HAR TO A
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FOREBMARIZ K 2RO KHHRHRE 5 ->T, #H
7B ENPIMDb - =BGV, F 72 Yamada ef al.
(2006) 13 19804FE-7 5 DX, A5, LMW DO Mg
12 & BARFED KGN 2% 0 25 TR O B4k 12 5
WAHEN, 19944, WAL THWEZEE/RL TN
5. DFD, 19944FEDE, ZhE ToOFEBEDI TAME
EXGLE L0 MEIMNIAL 22 R EhE,. Zh
5DZ N5, 19944 LIBED A ARUED IR D F2 72 5
KN, HES RO L2EDTH D, MARDOHM
LIEIEABVWEELIONS.
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KAt VK P P 2 S A 3 e P [ 7 S R 3
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[FRLAE LS C oy, Sk, dokt, TR O %
WA 1213 Z < DRE A W 22207z, F 7RO R
L9 & BT > 5 O el WL FEI D Sl N D O 2 BT O £ 7
VIR EMOK PERR Al & & — KRB DA IR
RFEMRE L OFENZZ220 7 B L 1P 5.
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