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(Albacore, Thunnus alalunga)

2014 4 4 AT ISC € A CERRTHm A S it &
. BLK (2010 ~ 2012 4F74) OWIEDRE S 13EF Tl
<. BEREEEE TRV e Iz, TORHRI. [FE
7 ADISC AZHTHEIR SN, 8 HD WCPFC fi¢Z B ZIC
WiEE Nz, 201449 HO WCPFC JtZERICE VT,
DR EAGE U THEE LT EDOEFRD 20% 72 FlEl 5
BTOEIWHEEAEHL TV T eEEEUEMPSHEN G =
SN, [AEE 12 ADERSEG THRIRE N,

FA - A&

HAICBOT, ABR RO TME LTHHAENT
W5, 1990 FEREMNSAEEHE >V F HOHRTRICHEND -
E0kE Crho] R EATABES | ML THIGEE
NTW3, ERLS TR, EHESREHICMTEND, o)
HORWEHRT A k=R EIFHIN, AVARFNZTIDEE
Wi maEM Rl e 2% (fafk 2003), KETIE, 2V FHIE
e e LThid s OB (—FF2)) LT
HkEThT»3d (K 1985),

BERDEE

AEEEHADTHO, LM, HAREBEOXZAME UK
HERFZDOOEMTHRBEINTV S, FZHE, XFIC
WALk 30 JEDHPGICIAD 2Rk T - KA (B E
70 cm DLE) ZENGE LTW5, [AfE. J6E 10 ~
25 O CIE R AZTIEL TV B, Z AU PEImCR
H3 2 TRMICIZ R0V, B S5O AE
FECHADERND . JLHKTETREOU ERONG LT 5,
FERO DG ETEDOE/NE - R (BEXE45~90 cm !
2~5i%) Tbd,

JERPFEE > A ORI 1950 F18~ 1960 F1X
KI5 ~9 T h Y TH-oM 1970 FEHSBENL, 1976 4F
WK (127 R Y) bixotz, Z0O%, HHEERRD L.
1991 I 37 TRV ETRA LT (R 1, K Do TOM
DI L U THADTE D R UHKEO U EHOHIE R ORD
KEXBEDTH-oT, ZDH%. HELWINCHZ L, 1999 4

WIE 1193 hEL, W k2 fiizaddk Uic, Z D%
D UTeh. 2009 FLIBE, B ZR L, 2013 O
=X 9.3 5 b (ISC 2014) TIEIFHHENATH -T2, 21,
2012, 2013 FOfERITEEMTH S (ISC 2014), =¥,
etk 2014 4 7 HD ISC HERZETOERL (ISC 2014)
IS <,

AADOSR D OERIZ, 1999 4EICiEZE 20 £/ Ths
DOFIEE 507 M, 2002 FEICEHF 20D 485 ~ > &
LBk UTzo SEHRERTNAKEL, 201341F 34 /5T
BoTe, HADIZZMOWERE 1990 FRIGDHM S,
1997 4£ (39 F b ) Ic¥— o &M A 121%. 2004 4EICid 1.7
J R YETRHA Uize 2005 HLIEE 2 77 b VHit& THER L.
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2013 4EE 23 H b ThHo Tz HADRZEIIC X B AEFRD
HEE, fhEREORIERZ KEL By, BfEED 6
~9#% N5, LROTHD LIiFZAMOEMC, LM,
FEMMOCOEMD D 5, i LRIC K BRI 1980 1R
I 1Y REATED, BEERGEIC X 5 NEREOE IR
X0, 1993 FELIE MR OBE N EiroTe, £
HC X BRI ELE N E L SEFEIEE R h 5 0.7
TR THBLTWS, OCEMEEENS 0.1 77 b ViR T
LT3,

B Z OISR 1995 FIC2a L, Z 0%
R, 1997 FFITEZE—2 D09 F L TH oM, H¥E

R1LIXFEEVFHOERARESZ (M) (1SC2014)

BA @E &E KE A3 ¥ o A&
1952 68,865 0 0 25262 0 71 0 94,198
1953 60,868 0 0 15934 0 5 0 76,807
1954 49,088 0 0 12,406 0 0 0 61,494
1955 40,657 0 0 13,850 0 0 0 54,507
1956 57,208 0 0 19,239 0 17 0 76,464
1957 70,787 0 0 21473 0 8 0 92,268
1958 40,739 0 0 14,910 0 74 0 55723
1959 30,121 0 0 20,995 0 212 0 51,328
1960 42,601 0 0 20,661 0 141 0 63,403
1961 36,351 0 0 16,253 41 4 0 52,649
1962 24,737 0 0 22,526 0 1 0 47264
1963 40,161 0 0 28,740 31 5 0 68937
1964 39,763 0 0 22,627 0 3 0 62,393
1965 55,324 0 0 17,694 0 15 0 73,033
1966 48,465 0 0 17,529 0 44 0 66,038
1967 59,959 0 330 22,646 0 161 0 83,09
1968 41,934 0 216 26,302 0 1,028 0 69,480
1969 51,398 0 65 22,195 0 1,365 0 75023
1970 41,319 0 34 26,279 0 390 0 68,022
1971 65,691 0 20 23,783 0 1,746 0 91,240
1972 74,513 0 187 27,995 100 3,921 0 106,716
1973 87,449 5 0 17,987 0 1,400 0 106,841
1974 88,237 91 486 25,058 1 1,331 0 115204
1975 63,023 7,051 1,240 22,858 1 111 0 94284
1976 103,612 2,213 686 19,345 41 278 0 126,175
1977 49,342 501 572 12,040 3 53 0 62511
1978 80,122 670 6 18,442 1 23 0 99,264
1979 62,984 0 81 7,158 1 521 0 70,745
1980 65,925 598 249 8,106 31 212 0 75121
1981 56,611 5972 143 13,605 8 200 0 76,539
1982 59,893 4,885 38 7417 0 104 0 72337
1983 43,515 2,395 8 10,059 0 225 0 56,202
1984 53952 2441 0 15491 113 50 0 72,047
1985 48,107 3,365 0 9242 49 56 0 60819
1986 39,005 4,559 0 5457 3 30 0 49,054
1987 41,842 2441 2514 3299 7 104 0 50,207
1988 31,363 1,816 7,389 5298 15 155 0 46,036
1989 32,084 1414 8390 2373 2 140 0 44403
1990 32,629 301 16,705 3,054 2 302 0 52993
1991 30,594 5 3410 2272 2 139 0 36422
1992 41,289 2 7866 5002 10 363 0 54531
1993 46,306 3 5 6982 11 494 1 54302
1994 59,077 3 83 11,822 6 1,998 6 72995
1995 52,452 14 4280 9343 5 1,761 94 67,949
1996 54,394 158 7,596 18,528 21 3,321 469 84,487
1997 74,324 404 9456 17202 53 2,166 337 103,942
1998 61,776 226 8810 17,033 8 4,177 341 92,371
1999 91,912 99 8393 15873 57 2,734 230 119,298
2000 54,887 15 8,842 12,655 103 4,531 432 81,465
2001 59,851 64 8,684 14,657 18 5,248 882 89,404
2002 76,655 112 7,965 13,932 28 5,379 688 104,759
2003 58,850 146 7,166 17,052 29 6,847 1,088 91,178
2004 57,713 78 49838 15514 104 7,857 4,699 90953
2005 38,553 420 4472 10,690 0 4,829 4,689 63,653
2006 37,569 135 4317 13,300 109 5833 5470 66,733
2007 66,605 137 2916 12,798 40 6,040 3,772 92,308
2008 41,173 400 3,069 12,563 10 5464 2992 65,671
2009 55,878 95 2,378 13,961 17 5,693 1,693 79,715
2010 41,749 107 2,818 13,838 25 6,527 3,854 68918
2011 47,724 78 3437 12,298 0 5415 11,248 80,200
2012 61,576 157 2,647 16,287 0 2,497 9,521 92,685
2013 61,630 173 4428 16,543 0 5,090  7.645 95,509

D IR D XNF AT+ Lk L, 2013 4
WKk 04 T v bixotz, KEHOU EHOWERIZ., 1990
ERYIDH SHEIULAD 1996 45 (1.7 R ) IKE—2%
WA Tze ZDH%IZ08HFUDH 14N VOMTEHL,
2013 W 12 H b Thotee W T ZXDUEHOME R
13 1980 EUTIE L b v 2o Fehd, 1990 RN 5 3%
FzhnEm 2R L, 2004 I 0.8 7 b2 TH ERE
LBk U721%d 05 ~0.6 H b ZifiRi Uiz, 2012 4Eicid A
F RO K EHFHEANAD T ERVHEEE KM LT, 0377
kA Uiehd, 2013 RITIEKEEE TOBENTDN,
0.5 77 b g E Nz,
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EEeVEFE

KEFRCBNTE Y F Hld, JuE 50 Eh 5 raki 45 [ED
JENHBIC S % (K2)e T OWBEICIE LA L R
SEEED 2 REEDFEMET 2 L SN TV 2, THIKFEPEDR
LRI CIBRE AN R AR A D B T &, KTFHEDOREMNETIZE
VFHMIFE A CWHET NI IRED R £ 7z < EREFHHD
FEALRNT b, PRI IR BT 5 T & N UPEDN
B —H LR LDV TV,

RO Ald. SR 38 TG 72 147 [k
5T EMEREEIC K > THRIEEN TV, Halok
o AbRE 25 IELUoWEN (GREEEICHY) TH %,

FEINE. B VY Y EABED BNT A FEERFC BN T
KRN 24°CLA LK TREG (4~ 6 A 11bhTn
BEHEEINTNS (A)IIEH 1985),

M (1957) 1. BRHL D RLEIRREZ R X, B EAIR LD 7R
U TZORIEO 1 R (K& 95 ~ 103 cm) H7zD 80 ~
260 TR TH O MO INKAARIZRYER 90 cm (5 /%)
THA2L LT3, £, 5% T 50% M. 6% T 100%
MEAT % EHEEL T3,

HEAREBGRIE., L2 IZIENN—F 2 HA, KEK
UBEEOT—2 (1989 ~ 2004 4£) H 5, MEHEAR T, PU
KT LI FOEBOHEE TN TWS (Watanabe et al.
2006b),

W =8.7%10° L*%

W =3.9%10° L**
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W=21%10° L% GE3MEH 10~ 12 A)

W=28*10°L*" (GE4VEH 1 ~3H)

(W : = (kg). L: RBYXE (cm))

EE. HEERIORER (Chenetal. 2012), HAHiG%
AWz ER (Wells er al. 2013) ARENTWVW53, 2014
FEOBRFFHHICBOTIE, TNb 2 DOEHAaIEIZRER
MMEFE N (K 3), a5, BILHHT & U THEREBAT DK
EX& MWz Xuetal 2014, 1SC 2014), Hmik, £
DGR RN D, D7a< Lt 16U ETHSEEZS
NTWV3,

L = 106.57 + (43.504 — 106.57)exp'*"" )

e (e, 1D RIS

L =119.15+ (47.563 - 119.15)exp" 270 e

L = 112379 + (45.628 - 112.379)exp""#**¥ ) iftfft5A

FEGAEYNS RS, PREERCEEETH S, TDED
ICE R, MR L2 DA E AR E LTHIB
LTHEH, HHRNGEEZ L TVWEEDEEZLNTNS
(Clements 1961), 7z72L. HANAYHRKOE =L TIX A
MEBT 25N E < BEPFHIC K> TRESD, A
TFATY, RATY, YUK CY NG ERETITHEHELT
W3 ERDNS, liBHZEIOVTRIEZ-SED LAEWVD, B
. WEMIAENTESA - LETHITK>THIBINT
W3EDEEDNS, Watanabe et al. (2004) & 2001 ~
2003 FFICHIE LIz T HOENB 2 iR TAEHR, H &
TFATUHEL B LT & ZORNMEEDH R T F
AT VEBROEINTH S & 2WE LTV,
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3ALATRE Y F AOMBRIOFE £ EREOBIR (15C2014)
HiRIRAE

RAT OB 2014 4E 4 HIZ ISC €2 F HIEHEHET
FEE Nz (ISC 2014), FENTICIEHAET IV SS3 AMEM &
N, HA (FAHE. FR0%), KE (3AM. O, &
FZ (CEM). B (A Fofar—2 (HEHRE
IZRED KUY A X7 —% (RIHATREGHEEEICDNT) B
Hubhniz (OFNnEIIERD,

BRERBIC X, Himf (50~ 100 cm) Z{ET 3 &
DELTHADFHO, mimf (70~ 120 cm) Z2fET

280L LTHARDIEZM (HATHED/ NI AR D Z
BR<) ofEE(L CPUE AV 5Nz, T 50D CPUE X7 h
TNOY—7ZNN 3 EERL, il skl iz
MHATEZ N, TNETNOAFRE RIHEEE LTHE
YIch B EHiE NIz, TS50 CPUE T, ATk
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4. BRZEDIZA( Lz CPUE (ISC2014) (s : CPUE. 1% )

£ HipA. TR GSin8
BERFMBEDNR—ZX T —XTlE S1. S2. S3 XU S4 B AL SN,
ST, S20 S6. S7. S8, S9. S8. S9. S10:HADIFZHE (IRFEHEH.
BET A X ERTHED. S3. S4: BADFHY (FERTHE).
S5 BEDIZZ M. S11  KEDIFZHE

A BHX VR Uiz, ZOMOERSEEHHV 5Nz (H
ALHEO/ N FRDOHADIZ Z HE, BB 2, KED
AN GFEM) ., KEEAFZOUEM) IXEERITE LT
Hwbshiz (K4,

INTGA=RELTIE, EHI (1957) OREER. AR
= {% %0 0.3 (ICCAT 2010), Watanabe et al. (2006) O {k
EARERBGEA. X7+ —7% X 0.9 (Brodziak et al. 2011,
Iwataet al. 2011) WHW SNz,

fRAT ORGSR, KeE i i S O DI IR B4 o (i U S s 7 7
DIRL., FESHETREIX 1971 & 1999 FIcE— I MH D |
2008 LI F THEML TH O .. BRWICHT i 5h
NOKHETH >z (K 5), BEFRBRDOEE GRENZM >
Te e DFESIE TR & D) &, I 0.4 M THERR L.
2012 413 0.358 TH o 7zo MALEX. 1990 HELIRE, vk
HETHEICHIR AR VIR L, 2005 FLIBHIZROREV/KET
L Tz, 2012 FEOMARHRE EHEE SN, A
MRS REL, MR ETAEIARATH S, ITE (2010
~ 2012 ) DOWEDMIICDONT, Himfl (2 ~ 3,
UM, TR OX5) 1 IATTC OEMEE (2002 ~ 2004
) KO Eo7eh, milinfa Gkl L ;s Fe UTIEA M
DXF) TlE 2002 ~ 2004 FL D E L 7E>7z (K 6), KB,
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8. IAXFHEE Y FHERDFRFA (EX : IIALNILFY
(1966 ~ 2012 F). #X : MAZENM. T : MAZSNA)

BNV DM FEEIIE RS, R/\XIVDED/INZRIVIEBEZ (1966
~ 2011 ), AD/NZIVHRERFAT. BL/N—IEF H 2010 ~
2012 FDOFEHDIHBE, IRED/\—IF F H 2002 ~ 2004 FDF1Y
DIFE., e, BICHU IR, KERE., WIENUTEVERIE
ESTEN—E2 2 AV, RRE, 25/ 85— 21, BER
DS 10 BEHETOD SSB (FEIFERE) DT,

CNHORRERE 2. FET2E, BUIR (2010 ~
2012 ) OWEDOTR T ILBRTIE AL AFIKEIEELIET
WBawne Uiz, &b, MR, AEFRICIEEIRRICHT 258
A I Te Tz, FHIE UCERIREENELETH 5 S
PO TERDN STz LA LAEDS, SEDIA R
BTHBT &, 2012 FORPFMDOEENIE 0358 TH
BTl B LR fibns 2  OEIHIRUES -
TWiah -k kiR ENS, BRIREEIIE TR ANESS
EVEEEER I U Tz,

TOEFIE, FE 7 HOISCAERETHERINILZDE, 8
H O WCPFC R EEARICHE T Nz,

EEAER

WCPFC I BWTId, HEES )& 7% BT /K HE A 1 i)
T3 EMN2005 FEICHEEN TS (WCPFC 2005),
IATTC IZBWTE, [HEERDHIHIA 2005 FFICHEREENTWVS
(IATTC 2005),

2014 29 HD WCPFC A NEBZICBWV T, EN T
aﬁibfﬁﬁbtﬁfwéﬁimam(mﬁ PEIELAEAA
& UT. 20%SSBeyrrent 1o ZHRA) 72 FlEI 52000V &K 5 24
L TWL T eEFErFEEMRHRZNGEI N, FE 12 A
@Wﬁ% THERENJ= (WCPFC 2014), %8B, T Ol

BEEINREMETORBIE, 2014 F 4 A OB S
“C“Liﬁbh“(b‘t,tb\o

NEE

MOB ALY B
B E ATy k

EBOKEZIEIIZT  DP - % < AEE

OB N—T
e =T
BE ik

Anon. (TATTC) 2005. RESOLUTION C-05-02. Resolution on
northern albacore tuna. http://www.iattc.org/PDFFiles2/
Resolutions/C-05-02-Northern-albacore-tuna.pdf (2015
3 H3H)

Anon (ICCAT) 2010. Report of the 2009 ICCAT albacore
stock assessment session. Collect. Vol. Sci. Pap. ICCAT, 65:
1113-1253.

Anon. (ISC) 2014. Report of the Eleventh Meeting of the
International Scientific Committee for Tuna and Tuna-like
Species in the North Pacific Ocean. Plenary Session. 16-21
July 2014, Taipei,Taiwan. 7 1pp.
http://isc.ac.affrc.go.jp/pdf/ISC14pdf/ISC14_Plenary_
Report_draft%20cleared%20140721-2_2Sept14_sms_
forpostingonweb.pdf (2014 % 12 H 1 H)

Anon. (WCPFC) 2005. CMM2005-03. Conservation and
Management Measure for North Pacific Albacore.
http://www.wcpfc.int/system/files/WCPFC2_Records_
F.pdf (201543 H 3 H)

Anon. (WCPFC) 2014. Draft summary report. Commission
for the Conservation and Management of Highly
Migratory Fish Stocks in the Western and Central Pacific
Ocean 11th session, 1-5 December 2014,Apia, Samoa.
104 pp.
http://www.wcpfc.int/system/files/WCPFC1 1%20draft%20
summary%20report%20and%20participants%20list_
word%20versions%20and%20individual%20pdf%20
attachments_0.zip (201543 A 3 H)

Brodziak., J. Lee, H.-h., and Mangel, M. 2011. Probable
values of stock-recruitment steepness for North Pacific
albacore tuna. Working paper presented at the ISC
Albacore Working Group Stock Assessment Workshop, 30
May-11 June 2011, Nat. Res. Inst. Far Seas Fish., Shimizu,
Shizuoka, Japan. ISC/11/ALBWG/11: 9 p.

Chen, K.-S., Shimose, T., Tanabe, T., Chen, C.-Y., and Hsu, C.-
C. 2012. Age and growth of albacore Thunnus alalunga in
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the North Pacific Ocean. J. Fish Biol. 80: 2328-2344

Clements H. B. 1961. The migration, age, and growth of
Pacific albacore (Thunnus germo) 1951-1958. Fish. Bull.
Calif. Dep. Fish Game, 115: 1-128.

Iwata, S., Sugimoto, H. and Takeuchi, Y. 2011. Calculation
of the steepness for the North Pacific Albacore. Working
paper submitted to the ISC Albacore Working Group Stock
Assessment Workshop, 30 May-11 June 2011, Nat. Res.
Inst. Far Seas Fish., Shimizu, Shizuoka, Japan. ISC/11/
ALBWG/18: 6 p.

K it 1985, JLARRTFED E > F AEE . In. iigsHic 1)
2 BRI R O FTFEICRIY 2 L E 2 — No.2. HAUKRE
BRI . 67-92 pp.

PUJIERR « AR 4« RIS « ARJIHE . 1985, =it/ 3
TUSFAMECF O 295540, 1956 — 1981 4F . /K EMZE
AT S 20— 12, @ EKFENIZERT | #d . 99 pp.

ZHH B . 1966. flijH R BEARIBENC K 2 SRR O (it
WD AIRETIVOBIE . FEERKOKEVIZITRZR | 24:
1-14.

MG . 1957, PHEORTRRIC BT 2 B2 T A OFEDN . FEifE
POKBEWFFERTRITZE , 6 @ 113-124.

fafErfE— . 2003, ¥ 7 mIdAERIE RS . BULIEEE  dU.
178 pp.

Watanabe H., T. Kubota, S. Masuda and S. Kawahara. 2004.
Feeding habits of albacore Thunnus alalunga in the
transition region of the central North Pacific. Fish. Sci,,
70:573-579.

Watanabe, K., Uosaki, K., and Takeuchi, Y. 2006a.
Considerations in extreme decline of abundance indices
for North Pacific albacore from the Japanese longline
fishery observed from 2001 to 2004. Working document
for the ISC Albacore Working Group Stock Assessment
Workshop, November 28-December 5, 2006, Shimizu,
Shizuoka, Japan. ISC/06/ALBWG/11. (1)+16 pp.

Watanabe, K., Uosaki, K., Kokubo, T., PR. Crone, Al Coan and
C.C. Hsu. 2006b. Revised practical solutions of application
issues of length-weight relationship for the North Pacific
albacore with respect to the stock assessment. Working
document for the ISC Albacore Working Group Stock
Assessment Workshop, November 28-December 5, 2006,
Shimizu, Shizuoka, Japan. ISC/06/ALBWG/14. 21 pp.

Wells, R. ].D., Kohin, S., Teo, S.L.H., Snodgrass, O.E., and
Uosaki, K. 2013. Age and growth of North Pacific albacore
(Thunnus alalunga): Implications for stock assessment.
Fisheries Research. 147, 55-62

Xu, Y., Sippel, T., Teo, S.L.H., Piner, K., Chen, K.-S., and Wells,
R.J. 2014. A comparison study of North Pacific albacore
(Thunnus alalunga) age and growth among various
sources. Working Paper submitted to the ISC Albacore
Working Group Meeting, 14-28 April 2014, La Jolla, USA.
ISC/14/ALBWG/04: 13 p.
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5.4 77 k> (2009 ~ 2013 4F)

BAEDWIE L )L Dl 2 AT HE &
L. HEEDRSEHAREE G
ENIZV EAGE U TTHERE L 72 BiTE

OB H f| OERFERO 20%) & NS EEE
EEMA B2, ZYixEdhE
Fio THIEOKMETICE R R %
HeRFd %,
. s e e | EDNERE (20124) 11 H RV
'R O K& SSB/SSB, = 0.358
- HREE% ) R 7 BRATKUE RS I 0
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