ooooooooo-1-

TR 24 FEH AN BERREOE F T

TR G KAE - WEEOKENFZERT (B LEEm], KAER, KM, ZH+H)

R BE c AAEXOKPENEIERT, ARV PEREDAMN & X —KERSHITERT. KH
WOKERIL Y > % — IR RKERBRY . BB ROKEREN T, &
R R MOK BERS & Bl & > &2 —KBEWFIEAT . A I BOKEERR G & > & —.
RO ERBRYS . SRR R MOKPER & > & =il o & — | i
WAL RMOKEESATRe G & o 7 — (BB KERN & > # — BHURAKER
B, BIRFOKEDNE 2 — IR ROKENTEE o & — &l Rk
PEHFFE BN & > & — B IR Zifg K EERBL Y > 7 — | Rk RF8 5 K EE
R, BRARKENT S v 7 — BRERKESIMNEE L ¥ —

O m

C:3 #

~ YA EERREOBR &L, BIREEEABE L aRs— METICEVEIEL
“o BUPEIL, 1970 « 80 A RITIT LAY ZEE L TV 2 A3, 1992~1996 4512 HE MM 7] &
AU, 1997 FIZEW LT, 1998~2000 4FI2/ T CTEIREIT X HI2H A L, 2000
~2007 TRV K E TS WVEB 278 LT 2, 2008 D E WA ED 720 EF &
1% 2008 AEIZHEA L7223, 2009 4FLARRIERIEVVE A 27 LTV 5, 2011 450 Bl &
Blimit Z LB > TW T, BJHEAKETPAL, BmidEE 5 FM (2007~2011 4F) D&
BEOHB POV BTSN D, A%, FBEERDE ONAE-HAE) NiE 21
M (1990~2010 4E) O FRAE THERE L2 A, ZTRENOifE s U 4 CTHIFE S
NoEEEHEE LI,
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- SRR 23 4E|

- REEEDO ABC B EIC

FERE D S ER2 0L 51
WA~ORBEEOFELHLEE LN, BHAEIT>bDOLETDH, £,
DOWTIEHEREHFAHOMELZHN L DL T H, ] L3N TWVWD, 2
W ) AT %2 AT 7=,

- o fhn £ oD R (B RE S

BABERICADRGREEZDOND,

- BLAK 0 i £ (Feurrent) 13 2 5% & I & Frfe AU ISR T T REZR K HETH 5
FER 1-1)-() % 7=,
TRRE S 7 W R BT BT T

FIES & RN EOKIBIZE 20> THofi L, SEERIZ
WTEDBEOHDOEHTIIRARH L Z LD
THY A DD, HiE

PR i & AR
. [ . —
mEST YA mzim W | (Fh) [ B{EBA | Blimit g%x&
(2 HLALUE) k@%ﬁ)‘ﬁé SHE | SR | BAMER | AAMERF E¥Fw
~ % || GER | GER)
. 290
BlEDOHE K 0.46 (0.66 . . , 243
(F30%SPR) * Fcurrent) 26% 501 321 99% 99% (104)
o 189
BUR O IEED | 0.70 (1.00 o o . 321
#EFF (Fcurrent) * | Fcurrent) 37% o8 341 64% 67% (138)
N 141
Bl O MR 0.77 (1.10 o | . . 341
(Fmed) * Fcurrent) 40% 516 328 48% >3% (146)
a Ay k

 PREERE (REE) KOV #EE AR
KXo THEMM™ITHON T
. BREE OB L= E BT T

T2 L aMARIT, FAEK

F 3z
RN T 5

2013 4PN 2013 2 7 H~F4FE 6 A, EEES
X 20134F 1 H & 2014 4F 1 AR SHEEME O )), F
ABC BXOEEEE () Wix., F23E EEZ NOfHE,

1T 2013 FEVRIRE & ERE (BIR

XA D L, 2013 AR 4

Fcurrent I% 2009~2011 #£® F

D) RIS R O MR IE 80%X [, BUE OB A EIT 2011 F OB MAE,
F wE (Fhy) s (T hy) F i AEE &
2010 706 212 (116) 0.56 30%
2011 652 249 (115) 0.50 38%
2012 791

FEIES (1~12 A).

EEZ N D,

2012 FOEPEIFIMARZFE Lo, HERE O NITHER»

Fet fiE R EFH
Bban R IE
Blimit  #AE 1997 HEKHUE (247 T+ V) TN TFoBMAEE L, Bifen
ANENHFEFVMHETERINRD,
2011 4= BlfaE 1997 A=K #ELL E (262 F h V)
KYE - g EIIE IR A
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AEWFFFMICER LT — 2y MILULTOEEBY

F—4 ¥y bk SR . PRI A
R - AR R A | TR - B EATERGGHE R URMOKER)
FEEARGE (FHR~ERSATE)
JUIN FZEPE A 0 K& ki)
R E & iR s F OKFET)
ABMERRMEHE OkiFte, FHF~EEBATFR)
- 5 E

PR R
- 0 % FUFE AR A JUIN FZPE A 0 Rk E OkiFg)
B SRR B K B R (S HUR)
St AmTA Ok, iR, REFR, BIRER)
c-a—A MRy b
FrEARIC X IFaEAHERE OKiFt)
- FEAE, PEre—
SR E R E R A OKAFE)
- ABE hr—
ARG IR EE | KPR E X RS ROE RS & OKPEIT)
B SR T 4R (M) FY7-0 M 0.4 %{E(Limbong et al. 1988)
1. FANE

SRS BRI GRS T - 361 - BARME) O~ AT S WEBEOHERRFR T, R
T MO AR CTHEET 2 KPR E S EIC LD IIERE D 26%% 56 5 (2011 4F),
INETEHRAERICHT 28 HE&EHN, K E E#EREORY EXH) NOFF
AEHEZGIRT 2R EOETITOILTEZ, SHIT19TENL, AN LHbET
SEFE LT TAC (RERRER) ICXHA2BREHENEB SN TS, £, FAak 21
EFENBERR 23 AEEOM, AAREEEE - WM EER~T7 Y (¥ <A T Y) &R
(45 5 23 e S 4, NRARED - KPR E TR AE FIRE T2
R D -T2 h . Uk, R REIEZ DT 720X 0 ICESHICRGBE 21T,
Hroe N E X IR R IR S — 8 B ORI, K B ] BRAE o i HL ] oo B b
KA e ST, BIRBEIE RN 23 TR T L7722, FEHIH CE/m I L Tunie
FEE X, Rk 24 FEEELIRE . HiTo e Heil A CTh DR RE HIRE - BB o T, KPR E X
MREIC O WG, b - M F SOV TET BRI, KT B
il BR A D B 0 AH 2 23 ke L C 3 S LT B,
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2. KR

(1) 53An - [aliF

SIS TR R & B ARHEALES, S HICEECEEIC L S (K1), BEICH
D T2k LENEA | KA - FESRO 720 R FlElEA 32, H ARG T4
TOHLD D,

(2) Fiw - E

FRENTE S FEREIC L > TORRR LM, S | FTRYE 25~28cm, 24T
29~32cm, 3 4 T 33~35cm, 4 4 THI 36cm, 5 4 THJ 37cm (2 3 % (Shiraishi et al. 2008,
4 2), HEMmIL6MBELEZOLND,

(3) RR#A - PEYN

PESRIZ R > ¥R A O P ER R S B s, s snE. JUN - IR E
DRV TIThbN b, FEINEITMESIEE R (1~4 A). dLEITEWY (5~6 A) f#
6173 & % (Yukami et al. 2009), % ZVEEER 1T 1~2 7% T. 1k TEEINC ST 2 BIE DS 60%.
2 TIE 85%. 3L ETIX 100% & Afb - TWnad (HA KRERLR. K3),

(4) Pl BILR
AT I, T IHE, BEER EORBEERREE B 2 7 FA U L E O/
FICHET 5, HORITABEORBEICHRESND EEZADND,

3. BEROKR

(1) BFEOHHE

HEREIRE O~ A"AOF & A EIE, R E S fEER O - NE XTI
B, ERGIEIERY TN DBERE. WAL - AABEEER TS 5,

(2) MEEDOHR

Mt EvY AN I ANFRBIET, SIFHEELTEENDZ ENRZNDT,
AETIEMEAER LB ICHEE L REEOMEEHE AT 5 (M2 &k 2-1-81F 1.
# 5, Wyl ¥ - AARMICBT 2B EO~ R, 1970 F0% X
269 T~298 T h o Tho7end, £D®%FA L, 1990~1992 41 131 F~153 T &
RELHELIAALR (K 4), 1993 FLIRE, MR ITHEMNE M 277 L, 1996 121 411
TR AT L7223, 1997 FI2 1T 211 T R UCKREL A L7, 2% b S I L,
2000~2006 1% 90 T bk »Hi#E DR VK ETHER L7z, 2007 4£1X 106 T ~ >, 2008 4
X121 F Ry 2009 A0E 131 F b &L 2007~2009 AT 2T THE S 0> 72 HEINME 1) % 7%
L7z, ZD% 1 2010 12 118 F b2y 2011 4F(2iE 111 F b v Lo niciid LT
%, EO~YNEERE (EEOITHBERICBT I~ AL I AADHEEITS

-170-



ooooooooo-s-

UNTTIRAT B RE 2-1) 13, 2008 A21% 187 F R o7, 2009 4F1X 168 F v & mWMEEZ R L,
2010 4E1% 94 T M U/ IC@IR L7225, 2011 4203 139 T b Az L7z (HAZEEpERET
WEE AR T) . HEO SRR L, 1995 4ELIKE, 40 J7 b 2RI TREGE L TV T
2009 41X 40 5 Ry 2010 L 49 T b Lo TWA(FAO Fish statistics: Capture
production 1950-2010 (Release date: January 2012)), FHE O~/ & I~< P3O A FR] D
WEEIIAHATH D,

(3) g )&

W - BARWEE CHRET IR EE@oMEEZ T (K5), #EiT. 1980
ERBE IR R E RS20, 1990 FELFEITHA LT b, B0 A ZRES &S
1998 LA I ZRr LT d (B 6),

4. BRDIKEE

(1) & PEFEAM o 5 ik

W, BRI REOREMEIE L, BIED O AEWRIER R & S TERI -
ERNEE R X 2 BN 21T o 72 (R &R 2-1), EIHGHE X B AR & #E o g
IZDWTHT 272,

FHMAE (0 MA) ZEXHRELT, 2~6 HIl=a—RA bRy MEZHW-H
FROAMAMRAE, 5~6 AICEHFIE e — I X2 BFEHEERE, 7~9 A1 ha— 1@
LR ERARICIIAMENELZITo 2 (H2EE 3).

(2) BEIRERIEEOHER

BT - BARYEVE S CHRET S RPRFE OGNS EREEIT. 1991~1996 412
HEIME ) 2 7R L2, 1997~2001 4FI2 /1 Tl Lz (K 6), 2002~2007 4FI1EHE<C
PR AN ] A 7R LT U225, 2008 4R 1228 L. 2009 4E1E & HI2m WM E AR L2, 2010
I 2009 4E & RIFREOBUVMEZ R L, 2011 XD Lizb oo, 1990 LI TR
D ERREVVKIEZHER L TV D, HNRES ) BIX, 1994 £ F TIXRIFEE oK%
o TWTAY, 1995~1997 FFIC R & < ABy L, 1998 4 LA AR W AK ¥ Tl m) & 7=
LTW% (K 6), BIRAEEREIL, BRE 30 2R TH T ORTRXD S5, 2011
FATHREMTONTZIKIZOW T, AR T &0 —f8Y 0 &R Z ~ N0l
R > TR ETHI - TRz, FARIEMEE )R, 2011 FICTHRENTONTZIRK O
2 IR R ECTHE - TR T,

TLERTN OISR B B R D T2 0 AT E (WS &k 2-1-4H1E 3) 13 R/ OND
1998 FLIFETH D & 2000 FITMRWMEZ 7R L, 2008 FFIZ @V ME 2~ L2 filid, Hig
MEELTHEL TS (K7),
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(3) TEHEY O LR
O & 1 AN EICHEEIND (K 8), 1990 FLIKE, 2o ERKIZED D
0FAROEENEED ., 2EALL EOESITIKLS o T 5,

(4) &R & L RERSOHR

EMRR] - AERTRERE (R ER 2-1) 12K, as—FHEICL VRO EEHRE
%, 1973~1989 4E (21X 87 H~125 5 b v THEEAIZE L Tz (K 9), 1987 4E D 125
TR 1990 4D 64 77 b 2 FE TR L2, HIMEM 277 L, 1993~1996 4F 121
110 5~137 T b OFEWKHEIZE L=, UL 1997 FELIR, EFRITEEICE L,
2000 F121E 45 77 b AT E THEDBIAATL, 2000~2007 £ F TERWKHETHR L Tz
25,2008 AL 73 5 b ASHIIN LT, £ ORBITANITVME R A2 o) L2009 1% 66 5 |
2010 A1 71 77 b 2011 1L 65 J7 b Th o 7=, RIS X 1996 41228 L, 1997
FIZRRWAD L2 b OO, ZO#HIE 2009 4 F THEAY @O KYE TRGE L T2 28,
2010 FFLLREIL 40% KTl ORI WMELZ R L T D (K 9),

IR (BIRFHE O 0 s EREE) (X, 1995 BT 720 @SV EZ R L2, 1996,
1997 22k L, ZD#% b 2002 F200F T Lz (1K 10), 2004 42X 008 0
L7=b oD, 2005 FIXH O L, 2006, 2007 45 KVl THER L7, 2008 i3
BL, TETIENR Y EWEE 22572, 2009 LT Z BV IKL TW5D, Blfak
(BIRFHHE ORAAEIRE) 1T, 1993~1996 = (ZHIN L E VK HEICE L2y, 1997 4F
WAL, & 5122003 4 F TR AV 72 (K10), 2004 FO @V IIARIZ KD
BT 2005 FICHEIN L, ZORBRITH RS NITHA LTW23, 2008 FO & W0
ANEIZ XY 2009 FEI2HM L7, 2011 SE D F AR 2010 FEDOLLm WA EIZ L 0 #Y
ML, 2000 FLIEETIEEmWEZ R LTV 5D,

AR — b FFREATHE o 72 B RSE CTARE(M) DB T A5 E 28I < o /N FEATE o T RETE 23 &
e M OIENEFRFREICEZ 2B R0, M OfEEELSE 5450 2011
FEOBRE, BAE, MAEZM11IRT, MOERRELRDLE, WTADOEDS K
<7 b,

BRI F (BFHRD F OHAAEY) (X, 1973~1984 4RIk L 721 . 1985~1995
EETHIE L., 1996 FICaM Le (K12, AOifES &% 0 TRUR), Fid 1997
1998 AT L7223, 2000 FICH O L7, & D% F i 2009 4 £ CTH{UZ W E
AR LTV, 2010 I 2 0 ERWEE 720 | 2011 FHIRVEEZ R L TS, 0%
faD F L, 1990 FENSEIMERICH Y | EFE LW KELZHERFL TV D (K 12),
BN )& & FIXIZIERBROZEBEIM A2 R L TWDHD A, 1998 FELLRE ., A Zhif e 5;
HNEMENKETEDEIZ R L THDLOICHL b LT, THED F NEWnkEEICH
L ON%, HEOWEMBEIEN 1990 FREFLELPO RS Lo TWDL I LI LD AREERH 5,

EFREE FORIZ, X-o&%0 LEBBRIEALNAZRY (K 13),
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(5) B DKHE - B

BPKREIZOWT, @3 39 4F# (1973~2011 4F) I2B1T 2 B & DNANLL D
B2 1,73 & U, WL EARAL OB UL Blimit &35, 2011 EOEPHEIT 29 FHITHE W
ETHO ., kT 25 & 9122011 FOF A ED Blimit & Ll TWDH Z L b EFUK
WXL e 35, Bimix, @5 SR (2007~2011 4F) OB RESFITVEBIICH 5
ZEMD, BTV EHETT D,

(6) P A pERALR

BAELMAZEOMIZ, HWEOHENSH S (X 14a, 5%FAH EKAE), Frio, BfaE
D7V EITIEE WA ZESHBL L2 WEM A H D | 1990 FLURE Tl A E & A
ORI Jﬁu\rtmaséjb%é (K 14b, 1%HEAHE), LEB->T, BWIMAEEZSS
COICHARELEVAKEIZER TS ERWI ENREE LY,

(7) Blimit D% E

78 O B E (Blimit) &2 Rat3 2, BlAREMARD 39 FHOFFEME® > H T, A
BO AL 10% 2R EBE . BEERDED LT 10%%2 R T EROR RIS 7= 5 8
BEIX24 T FUORBRETHDS (K 14a), E72. 1990 FLRE O TIE (X 14b)\ BlagE L
IMABEOMIZIEOMHENRH 5D T (22 F, 1%FEKE), BWIMAREZRE D720
BRAHRL BOBAREZHEAET A ZENLEEND, 26O NG, K& BN
DU 1997 FEoBlfadE (247 T hY) % Blimit L 552 ENZYThD EHET 5,
2011 O BLFAEIT 262 T R TH Y | Blimit & E[A-> T\ 5%,

(8) SHOMAEDHIEL

FAEERDE NAE-BARE) (3. Bl ENEICHABERIH 2 LT X, %
AVHOAEZHRY ORSORIEMIZRD EEZ DD, BAEEMRINERIT 1991 4 LI,
FEB B VM 2ok LTV T, 1995, 2004, 2008 4R IS v mvMiEE R Lz (X 15),
FAERDIE (Ox) CHABRORICITAOHBENS D (1%HEKLE), BHEDHE
MENTWDHREMERH D (X 16),

BAERDNFEOETIIE, MFERENEIBEDo TS EEI NS, BAEERY)
KON EBABICEMRBBRZ Y T, BRI OEELZ KRB LE (K 17),
ZORKAELE R/ (A6 29 B 30 2. HURE 127 £ 30 77) @ 2 H offgm KR (K7
A7 —%) OMIZIZ. ADOHERH L (K 17, 1%HFEAKE), KEIZRESN DM
PEBREE S, PIMIAERSICREREEL 525 L HESND D, MOV TERHA
B, SH%OBETH D,

1990 4ELIFE, B L MABEOMICEWIEOMMEN L5, EITHE (2011 4F) oM

A iR E iﬂﬁ%ﬁrﬁi%u\@fx ABC DR EZIZEB W TIE, 2012 4 LU O 1 4 5 ik
R A BIEZRIEE 21 FEH (1990~2010 4£) OFRAE 6.6 )& kg LR ET D,
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Fo. MABICHTABENRLNG L EMBAEEINDI D, HAEN3IS T MU E
T, MAEZBAEIS T N EHEERDIROBET S (HEERIROLEH L5
BLZRWSGES, MAEF23ERETE).

(9) AW 72 LR 5 o SEVEfE & BLR o 1 E o B R

R F OFRAIEIRBIIFLEH N REL, ZOEHIC—EOMAN R 52N
Z LMD 2012 E LU O AR BIERIN R X, B D F (Feurrent) D BB TH 52 3
FELVREWVIRZESF (2007~2011 4F) OF LT 5, FimhlERFEL—EL LTF%
BAL S H 560, MAEY Y R (YPR)EMMAEY VB ARGPR)ZX 18 (2R,
BLR D F (Feurrent) & 4E#n BRI K A 2007~2011 =D (0% 0.73. 18 1. 2 %

1.10. 3 5% 1.10) T. & 4EH O F O BHAEE 7Y 2009~2011 4E O ¥ fE & [F T (0.70)
ThHHF LTS5 (0% 051, 1 071, 2% 0.78, 3% 0.78), Fcurrent /&, FO.1,
F30%SPR X ¥ &\,

5. 2013 F#HEA ABCDOEE

(1) BEFEFMOE &

BPREIX, 1970 « 80 FARITIT LI ZZ E L CUN2 A3, 1992~ 1996 4F (2 HE MM 7] % 7~
L7zt%. 1997 A L 72, 1998~2000 22T T E HIZfEA L, 2000~2007 1%
IRV K HE TR VE A 27~ L TUN 2, 2008 D@ WIIAED 7O, EJREX 2008 4
WZHEIN L 72 A3, 2009 FLARE XL I VMBI 27~ LTV 5, FRAEFERIfR 2> & Blimit 1% 1997
FEOBMAEKEL L-, 2011 FFOHMAEIT Blimit 2 L[\ -> TWT, EIF/KEITPAL,
A (3 % 5 R (2007~2011 4F) OEREOHEB N OHMITVW LA SN D,

(2) s> T U FITxbi L7z 2013 49 ABC I ONCHEERE & O R E

2011 DO HF A EN Blimit 2 ER > TW5 Z £ 5  ABCHEEMHAI 1-1)-(1)IZ L v ABC
ZHEE LT, FORYELL LT, Fmed, Fcurrent, F30%SPR % #{R L7=, ABC % 7 H
~BUE 6 A LT LRI L CHEAET -0, FRTFEICBWNTIE, 1~6 A& 7~
12 ADYHEERN LT Hak— NtRAZTo72 (28R 2-2), RELTEMARDS
 (FAEERDIZE 1990~2010 F O H IAE 6.6 & kg, BlAEN 35 T M 227
AITMARE23ERT—E) Ob LT, 2012 FEfHOKDY (201346 H) £TOF
IZ Feurrent & L, 2013 ot (201347 H) Lo EhEnoifE s -V 4 s
bH T F 228b s8-8 ERESE -G E%2~T, Fmed 1%, FhnpI]ERK R )
2007~2011 £ DT, SPR 28 151g (1+0.0066 J&,“g) (2725 F (0%  0.57. 1%
0.78. 2% 0.86, 3% 0.86). F30%SPR (T, BlABOMRKAYFCEH VT U AL L
T, BRSO 30%I2HH %925 SSB/R Z#KT 5 F (0% 034, 1% 0.47,
2% 052, 3% 0.52) L7, BIROMAED RHEEMEEZZE LIZRHFC, £41
FEHEHT AR TRICRE W T, BERMN TEHET D720, 201341 A LY FE2Es

-174-



ooooooooo-9-

L2 LRy, EHEBEBPEETND Z L0, BEBMNMORTHI OISR, &
WREELOMICETOTNNEL D,

. , R (T oy i)

g F U A ALY

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
0,
B R O 8K Fﬁ%ﬁgiﬁ) 259 | 322 | 243 | 312 | 364 | 388 | 400
o

ERO TR AT E QigiggifR’ 259 | 322 | 205 | 281 | 330 | 359 | 372

BLIR O T O HE £ chf(;“go) 259 | 322 | 321 | 347 | 370 | 394 | 420

bR TR E (liiiif?E? 259 | 322 | 277 | 332 | 388 | 408 | 420

L B DR Fmed 259 | 322 | 341 | 350 | 348 | 349 | 349
™ (F=0.77)

FR OB Qiiggiz) 259 | 322 | 297 | 341 | 391 | 415 | 427
. : HiRE (T~ iR
WU A (ERiiB-i

2011 | 2012 [ 2013 | 2014 | 2015 | 2016 | 2017
0,
BAEDOHEK F38;i§i%) 722 | 813 | 918 |1,096 [1,242 | 1,320 [1,358
o

EROTHINHE Qi?iggng 722 | 813 | 943 |1,162 |1,336 |1,435 |1,485

SNGY b JEOr T Fbaijﬁgo) 722 | 813 | 859 | 914 | 975 (1,039 |1,094

ERO TR E (liijifgzy 722 | 813 | 893 | 1,034 |1,160 | 1,224 | 1,253

- Fmed

iy ,%E (\ 2

BB OMERr (F=0.77) 722 | 813 | 842 | 851 | 851 | 851 | 851

RO TR E 0?525%2) 722 | 813 | 878 | 990 [1,102 | 1,166 |1,196

X 19, 20 IZX/r, BIREIT YA 1 A L B4E 1 A AHEEE O Y, BEOHAET
2011 =D &,

(3) MABEDOARHEEEZBE LR, v U 4O
HAERIROELEHNHARE L FEROHMNICEZDEEL A D72DIC, 2012~
2023 FOMAELZBEMDE Y CTEH) ., Feurrent (=Fave3-yr). Fmed. F30%SPR,
0.8Fcurrent, 0.8Fmed. 0.8F30%SPR Tififl % foi 1} 7= 356 Bl & & fl & 4 & A HLNL
TEE L7z, 2012 FELIBE O AR, 1973~2010 4E D FF A PERK L) 2R O S EIME I & 5
FEOFEERDNFOLEHEL, TROLOENOEBEEZF LTI U F AICHHLE
b DITAENE 6.6 & kg CFEx DBARL TR LD L Lic, HARERN3IS T oM
ZTHAE, MABREZHAET IBOBARITIIIS H I T—EE LK,

1,000 [l 2 b—v g LR EZ 21 1287, HIABEOV I 2 L—v a ViR
Z W% & Feurrent O84 . 1,000 [B] O S CTIIEHA E D0 R Mg A 2~ L7z
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50 FA10% CRAZ 100 B TIEEARMAENBR LV HIRVETHER L7z, Fmed O 56
I T ARDBUROM 2 1 ZIEHERF L7225, TR 10% TR M 228 i %2 R
L. 2023 4E1C1E 072 0 IR VMBS 72 © 72, F30%SPR DA EHIME Tl A 823 8 s
Mza L, Tl 10%TH BA &R EIMER 27~ L7z, 0.8Fcurrent A, FEHE Tl
ARSI Z 7R L, N 10% T & BLAREDNEC ) e B INME R 4 7~ L7, 0.8Fmed
DOHE CEXE CIEBARSEME R 278 L, T 10%THER OB AR E MR LT,
0.8F30%SPR DA, Tl 10% T b Bl &3 BN M %2 8 LT,

WEEDOY I 2L —va VEERE RS L. Feurrent ®H4A ., 1,000 [8] 0 ¥ E Tldifa
TE BRI B A &2 7R L7223, NI 10% TIE#E e 2> 72 Jd 81 2 7~k L7, Fmed
Oa . FEIE TITIRE R 2013 £ 0 PRE 2 3 ITHERF L7223, Tl 10%TiE 2023
EDWIERNIR O REEIT R 5 72, F30%SPR OHA ., FHE TIRifEE N B
R IME M 2R L, T 10% TlXif g &N E A2 AT 2 2013 FI2EDTHH 0D,
F D% I IMER 2~ L7z, 0.8Fcurrent 33 X Y 0.8Fmed D& . FHHE ClriifalE &»N
oM inEm 2" L, FM 10% T ERENFIROME 2 IFITHER L 72,
0.8F30%SPR DA, FHMEB IO T 10% & 1o, EENEIZ BT 5 2013 4
WA T2 D0, ZFO®%ITHENE R 2R LT,

1,000 [F] > X =2 L—v a2 OB, JFE T S EEZ (2017 4) TRIAEEOE (LT 10%
DIEZFR T2 80% X)) . 54F (2013~2017 4F) “FRJfsERE, 5 4% (20184 1 H) I
2011 o Plfa A BRI D HESR, 54F4%(C Blimit & LRI DR 2 R 7,

5 EHTRREROEIZ, T _XTOTF IV AICBNT, BEEMRDROETO KX
SHEML TRV IEL ol SHEHTRIFEEDOEO RO, F 28V Eizd
DIFEUVME & R DM AR ST, MARBDOHRESRMEDIZD, F % 0.8Fcurrent £
DARVMEIZ L THHM L oo e, — 05, FRIOMEIZ, F 2 RWEICT 513 E @i
LR L MmN R BT,

SR EERIT, FZRWEICT 21X EEmWEE 228 A R o, MAED
REFMHEOT-®, F % 0.8Fmed & W IRVWMEIZ L THEM L Aeh o7z, 5HEHKIC 2011 4
BRI LU Blimit  EEI 2 EIX, FAEVVEIZT IEE®mL o7,

FROBE LY, BIREHEHE R EOREEELZEEE X - THHOHEELE LT, 24
12508 #F U= FMEIC XL D ABCAEE LUy,

F 72 Fmed D6 5 F#%IC Blimit ZHEFF T 2HERIL 3% EHEV Em< L, 2D
U A Z RN L 7235612 Blimit 2 FEI2 ATEEMEIIR < 22\, 2011 4FE 0 Bl 51T Blimit
ZRRLEE S TWOIRETHLOT, BROWEMAHFRFTE LT U A2 @R L,
Blimit TR 5 AIREE 2 K< T2 2 LD EEN D,
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IR E & ST
. E . —
g5 VA (F(I:uﬁ;ent b (FF>) HAEH £ Blimit fég\}é?’;ic
(F PR AL uE) L 0 ) BA | S4E | S | AR | AMER (% ko)
% | B | (54%) | (5FER)
N 290
BlAEOHE K 0.46 (0.66 . . . 243
(F30%SPR) * Fcurrent) 26% 501 321 9% 99% (104)
BAEOHE KD 280
T B ) 0.37(0.53 22% | ~ 286 100% 100% 205
(0.8 F30%SPR) * | | curent 457 (88)
o 189
EZRNDY/ Y I 0.70 (1.00 . . . 321
#HEFF (Fcurrent) * | Fcurrent) 37% o8 341 64% 67% (138)
BUR o & T o 281
e £ 0 T B ) s 1 OF‘56 (0-80 1 »g00 |~ | 338 95% 96% ﬁ;
(0.8Fcurrent) * current) 532 (119)
. 141
Bl & DR 0.77 (1.10 . N . . 341
(Fmed) * Fcurrent) 40% 516 328 48% 33% (146)
BAEOHEREO 232
0.62 (0.88 297
A =i o, ~ 0, 0
ﬂ;ﬁZfZi?L#d)* Feurrent) 34% oy 339 84% 87% (127)
. me
= SV

- BUR O E (Feurrent) 13 2 32 & IR & Frfe (IR "I RE 2R K HET B 5

- ARBED ABC HEICITHAL 1-1)-(1) & iz,

c PR 23 AFICERE SN HIEE G Tk, TRERE (EEE) RO AR
FOESE E A EOKIBIZE 2 > Tofi L, SERIIC L > THEMNIThh T
WTEBEOLDOEBTIIRANS L Lt BEREEOBH L EH I
f@@ﬁ&oo\%ﬁﬁ%ﬁ%ﬁ@éﬁtwiiﬂ#é:k%%$m\ﬁﬂﬁm
WA~OREEOFELTGEE LN L, BHETHILOLET S, £, 231
DOWTIHEREHFBOMELHN LD LT D, L3N TWVWD, T ﬁﬁﬁé
W) AT T 7=,

- R OREEDEN, BABHERKICADRTREEZLND,

C REEFEMEBE L TLEF ax 08 & LT,

2013 ML 2013 42 7 A ~F4F 6 A, JRIEEIS X 2013 4 08 e (ER
L2013 45 1 H & 2014 4F 1 H R HEEM D F-14)), F Li%ﬁﬁwﬁwomnﬁﬁ%
ABC B L OVREERERE () NiX., FE EEZ NOE, Fcurrent |% 2009~2011 420 F
DL, FFRIAE R DOIR I 80%X [, BITE OB A EIL 2011 42 0 B M &,

T E EEZ A ~DELGT IR, HAR & @[E ORGSR o i & I1C x4 53k
2NE EEZ WIZHE T 2RO RO EI 5 B4 (2007~2011 4) O FHIHE0.429)% H
Wi, T2 USBAHERITFIC K VBB RN R 5720, FEENH 5, 1999 4 LLE
ThbmEmWEEE (2010 4, 0.546) #HWI-HA, BIEORAEH R T U AICX D
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2013 4 ABC T2 = EEZ NOfEIX 186 T h v THh o 7=,

(4) ABC O 574

WE AR B A DA BB 0 EIE « B S iz 25l
EN7=T—%%v b
2010 iR EE | 2010, 2011 44 i B ik kB 5K
2011 4% & EfE
2011 4= A B E HHL Kk
2011 R AL E X/ | 2011 £ TOEPRE L. 2011 4 F TOFBIE B
T CERE R S (FFAEPERIFR) . MBS (BRI ER)

2011 4E M (25 47)) | Fmed 0.87 835 350 (168) | 306 (147)
2(3(1)11$ﬁ§§wﬁ) Fmed 0.75 | 878 | 387(186) | 338 (162)
%géiffﬁgmﬁ) Fmed | 0.77 | 716 | 273(119) | 238(104) | 259 (120)
2012 F7f0 (25 4)) | Fmed 0.75 951 379 (165) | 329 (144)

2011, 20125 ¢ 6, TACEREDRYP L e o 7= F U AT H>WTET»o 7=,
2011 A i g B I HEE ., ABC B X OVAEE () MIZFR2NE EEZ N O,

WEAREBERTEAN & Fhle 92 &L 2010 FEOMAEN EWMEIZ R > 72 b DD, 2009 FED 1A
BHAES 2D, S5 2011 FFOMAER PR VIKRLS 2o ZENERERE - T,
2012 FEHEFHEICE T 5 2011 - 2012 FiEHIE R & KO ABC 28, £ 24 2011 47
FEAf S &Y 2011 A S MIREATE L V0 BIRVVE & e o T2,

6. ABBCUNDEEAERDIZE

BB O~V %, wE, PESZICI o ThiREIR D 0T, B, B
BHIZH o TEEEB OB NI DB MLETH D, FFlo, RO T THRET LI RPRE &
MOWEZ G, PEEMOZIE L Z ORMBRE ) O I X 5 Y% EIR~O 2 Z K
RDRTLERETLATEHEY, FEAKROREEL LOE HEOEEROEREIIZE CTH
5o

i ~OREIEZEMT OO RERL7-DIC, MO F X Fcurrent
(=Fave3-yr) L R U T, 0D F DA% 2013 FE L VI L 72HA D, 2013~2017 FED
MRS L OB AED FRIMEZ RO 72, BAERIIZEN 1990~2010 4O H Ll C— &
(BAaEN3Ss T 2B LA EIMAR 23 ERET—E) OFMFOL ETHIff S
HUERIT 0 ADFOHEERN K EWVIE EEIZ MG 2 2013 4F 121X ED 325 28,
2015 FEICITHIR IC b LT RRBE L 2o, L LMAEDOSEMEOZH, 2016 -
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2017 F O EITHIFBE PO L THREE CTh o7 (K22), —J7. 2017 FOHE A
BT HIEEE S R & VT EHEIN L 72,2011 O F M &1 Blimit 200 EEISZRETH O |
FEROMAREIZ X o> TIEBAED Blimit & A2 ATEEME S @72, 0 M O iffE %
PEXHZ LIk, SoR5BRABEOHMENSZ ELEEND,

1. BIAX#

Limbong, D., K. Hayashi and Y. Matsumiya (1988) Length cohort analysis of common
mackerel Scomber japonicus, Tsushima Warm Current stock. Bull. Seikai Reg. Fish. Res.
Lab., 66, 119-133.

Shiraishi, T., K. Okamoto, M. Yoneda, T. Sakai, S. Ohshimo, S. Onoe, A. Yamaguchi and M.
Matsuyama (2008) Age validation, growth and annual reproductive cycle of chub mackerel
Scomber japonicus off the waters of northern Kyushu and in the East China Sea. Fish. Sci.,
74, 947-954.

Yukami, R., S. Oshimo, M. Yoda and Y. Hiyama (2009) Estimation of the spawning grounds
of chub mackerel Scomber japonicus and spotted mackerel Scomber australasicus in the
East China Sea based on catch statistics and biometric data. Fish. Sci., 75, 167-174.
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HEEH2
1. ahk— FEHE

< P NOFER] - FRNEERE AT L, 2R — FETRICK o TEBEREAFHEL
7o 2011 FEOWIEY LR X R ERE, KOEFEFEICHWERAE G IZU T LB
D 3+1E 3 M B2 R, BARETHREM 1 0.4 & UE L 72 (Limbong et al. 1988),

A 0 1 2 3+
FEXE& (cm) 25.2 28.8 31.9 36.6
RE (g) 219 332 455 694
AEIS (%) 0 60 85 100

R - R R, R T - BRI 2 R E X /i3 O 80 R i
MR LTV EEWEICB T 2 A0 Bl RE, FOVRERCRES L~ PO EREM
N HHEE Le (WHTE 2), 1973~2011 FEDAERRR] - ERIRERK (1 A~12 A% 14
ET D) FAADBMBERERIZOVWTHEL, AAR+HEORBE TH EMIXL L, w#E
O FHFEREIZBIT L2~ AN EDLEIEGX., 2007 FLHNIZ DWW T A ARO KR
FE WM OFEAIRN TOEG LR T L Lz, 2008 FLLRIC DWW TIE, #EO~ 3
N I HNREZRNENOIRBEENARINTWNWLEOT, BEEO~ T ANOEEDE %
ZOEEMH N, 7272 L 2009 FIZHOWTIE, #EO T~ F A\ OEEREOMEN RFIZE
<L MEOEFEMEIMENZ &5, 2007 FLAATE W U HETHEE Lz, TEOBMEICS
WTIEEE L T2,

T ERBEROFE X 2R — FEHREZH W, @it 3 mll EGHE 2 o
FAEDOWBRBF TS L\ E LT,

Ny = N, Xp(=F,, ~ M) M

Ny, ya =Ny, yexp(=F;, , = M)+ N, ,exp(=F, , — M) 2)

€, = N, (1=exp(-F,, ~ M) ®
Ny ,

R, =F, @

ZIT. NIFERERK, CIRAEREE. aldFilm (0~3+m) . yITH. F ORI,
Frr (NEERE s Lic, Akl - FHA98S)DKEXRZM 5 HIEIZ K o7z (FRk 24
R~ 7 U RS BRI R A OO B IR AR i AR R 2-1-47E 2 2. T (2011
F) ©0. 1, 2mDF 2, KPP E S W@EEOFEMPIGREERFEL (—HL 0 kER
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DA WX 1~3+5%) KO0 A EHOZEMEN &, FFEOFImBIEREDE
FEA AR DE D L) ICkOZ, A2, ~7 UBERERREE., 2~ YNk
MR REEL U< 2003~2011 4E & L7z,

3 2011 2011

B> S lin(g,,B,,)~In(CPUE, )f + > lin(¢,B, )~ In(7,,,)f 5)
a=1 y=2003 y=2003
1
2011 ’ 2011 5
[JCPUE., [15.
9. = = 2011 gy = yz_on (6)
I_Iliky I_Ilily
$=2003 $=2003

ZZT, BIXEFEE, IpX 0mADHEEME (M 3). CPUEIZKRTR F @D |
. 2% e 3RLL IS T A O, 1~5 AL 9~12 HIZ oW\ TR D I 4E i BIE
B, O)RXEF/IMET D X 972 Faon ZRBHNTRKDIZFER. Foron 0.65. Fioon

0.76. Fasorr  0.30, Fsinon 030 EHEE S7-, BIRET, FEMOEFREEICK
il OWREY EERE LT EbE TR,

Fln (BEM) BB IRE RS (b /)
2003 2004 2005 2006 2007 2008 2009 2010 2011
1 7% 504  3.63 499 427 582 433 11.65 828  9.09
2 7% 1.77 230 2,07 233 158 3.62 400 349 3.71
3mllbk 125 110 0.60 135 083 1.03 148 191 134

ME 1. BEEFILULTOLSICEH L, RKPRESMEOBEDICONTIT~vH L
AP ANOEENRRESNDHOT, K- BRI CHREINE T A" DREEL
SRR ORER LT 5, BREBR~KBERORMKK (BA) TRV, f¥EME
FRRE RO S b RPAE S HEUS OB ERBICHOWTIAET S, 2O, RO
SITHBER AR L ICHAZED T I NE I~ TR 3T, <~ 0F
B a R 20%, REALL - R IL 80%, P Ik - f@ M Uk 90%. 111 H I ~1& H Ik 95%.

AL 100% & L7z (3 5),

HE 2. R - FREERI A LT O L D ICHEE Lz, 1992~2011 ik, Ju E %
BIKGTF S KPR FEHEOBEDICHONT, HZEIZEDZKFMmO ANV Fd
PHIC Z 0 AV EOWRERE G, JUNDOIRFERER O H KEOREMICOWNWT, AZE
WCED A FROREFHBEICLVERENET —% LIREENLEZNENHABNCHEE L,
1~12 A &R LA THERBNEERE L, 1991 4 LT 2V Tk, 1973~2007
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FEORPRE Z#80 H RIS ITRE & 2 25l ICBEMICE VIR D (| 1992~2007 412D
WTO ERHEERR L OBFERMOLFEL KD, £ D 1992~2007 4 O FEEJfE % ff > TH
] - AERNEERERHEEE A MIE Lz, S OER~DOIRY 5013, 7~12 H DT
Wiz 0mk. 1~6 HOGENE 7T~12 H O/ Z 1k, 1~6 HDO/NEHE 7~12 H O
g A 2%, 1~6 H OHERMN & & TOREME 3+ & LT,

M 3. 0 AREMITFNETN 11 ~FE 1 Ao EERICKET S b khR
FEXHEOAVKSAL FO~ Y ANEREL EFMERERTE - -EE . BRILEEEY
NHHTENE M 1 Y 72 0 AIEE O R,

B 2003 2004 2005 2006 2007 2008 2009 2010 2011

0¥ IEME  9.07 12.32  9.01 9.79 10.20 20.89 12.14 1526 9.53

2. ABC REHE

aR— MEFEIX, EIRH S MARZZBE L T, B (1~12 A) THAELTWD,
iR (7 A~%4E 6 H) ABC ZEtHE T 272012, 2011 FLFEIZEH (05 4F) &
WCERRBE R A RD . 2013 Fif ] (2013 42 7 H~2014 4 6 ) IZxHS LT
ABC ZHE L7z,

M
N“Zsy - Nalsy exp(—hal @y _7) 7
M
Na+11,y+] = Naz,y eXp(_hazFa,y _7) (8)
M M
N3+| Y = N22,y exp(_h22F'2,y - 7) + N3+2,y exp(_h3+2 F;+,y - 7) (9)
h,F, M
C,,=N,, l—va(l —exp(-h, F,, —7)) (10)
hF,, +—
o 2
h,F, M
C.,=N,, Z—JM(I —exp(-h, F,, —7)) (11)
hazF&y +7

ZIZT, a XA (1~6 H). ayiZ%H (7~12 A) . h (ZFMD F OFF5D F ~
DAEEBIEL YR, Ho X 1~6 H & 7~12 H O4FEE IR 5 D 2009~2011 4O V-1
LipbROT, WEEIT, TR ZATH, % 0RO REICS Fis 0 R EYD
FEIARE (2009~2011 D)) #HNT G TR, 7ok, PED L oREY T
PIREIL, BEHE L PEHEOEMBAEEO TN/ DX ICHMIELED D
iz,
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K1 v~V /S ERERARBED 2R — bR (JBF)

A R A M . " &R AR
| (EAR) (F F2) IRIERACE (&5 77 JR)
|0 1 2 340 1 2 3+ 0 1 2 3+ 0 1 2 3+
1973 | 240 598 97 19| 64 208 46 12|0.151.03 1.23 1.23(2,078 1,089 160 31
1974 | 267 706 179 26| 71 245 86 17/0.20 1.17 1.60 1.60|1,749 1,199 259 37
1975 | 211 590 161 26| 56 205 77 170.16 1.27 1.37 1.37|1,759 957 250 40
1976 | 275 626 112 31| 73 217 54 20|0.19 1.28 1.28 1.28|1,911 1,008 181 49
1977 | 389 624 116 27 (103 217 55 17)0.24 1.17 1.27 1.27(2,202 1,059 188 43
1978 | 222 720 113 22| 59 250 54 140.151.28 0.92 0.92(1,906 1,162 221 44
1979 | 376 552 119 39 (100 192 57 2510.23 0.90 1.03 1.03|2,229 1,098 217 71
1980 124 660 146 34| 33 229 70 220.13 1.05 0.86 0.86(1,203 1,191 299 69
1981 352 350 184 69| 94 122 88 4510.23 0.88 1.44 1.44|2,026 706 280 105
1982 | 424 539 110 34 (113 187 53 2210.25 0.90 1.06 1.06(2,295 1,074 197 61
1983 | 249 594 130 27| 66 206 63 17/0.19 0.88 0.75 0.75|1,714 1,197 294 60
1984 | 313 379 109 37| 83 132 52 24|0.35 0.64 0.50 0.50|1,283 947 333 112
1985 | 212 230 153 83| 56 80 73 54|0.17 0.60 0.78 0.78|1,647 609 333 182
1986 177 369 123 86| 47 128 59 560.19 0.64 1.03 1.03|1,252 932 224 158
1987 | 252 296 185 51| 67 103 89 33|0.11 0.70 1.07 1.07{2,992 697 331 92
1988 | 399 631 84 35106 219 40 23|0.36 0.54 0.57 0.57|1,576 1,802 232 97
1989 162 433 409 73| 43 151 196 47|0.30 1.17 1.14 1.14| 762 736 703 125
1990 | 332 109 79 91| 88 38 38 59|0.41 0.420.92 0.92|1,187 380 154 178
1991 219 282 104 55| 58 98 50 35(0.19 0.99 1.29 1.29|1,559 529 167 88
1992 | 385 317 64 23102 110 31 15|0.27 0.57 0.85 0.85[1,963 868 132 47
1993 | 595 509 117 18 |158 177 56 12|0.41 0.91 0.55 0.55(2,100 1,006 329 52
1994 | 786 587 158 86 (209 204 76 55|0.57 1.32 1.14 1.14|2,145 930 272 147
1995 611 477 87 47]162 166 42 30(0.25 1.16 0.96 0.96(3,287 811 166 90
1996 |1,246 1,154 122 47 (331 401 59 30|0.91 1.51 1.75 1.75|2,456 1,711 170 65
1997 | 626 305 187 20 (169 103 84 12|0.550.79 1.90 1.90|1,775 663 252 27
1998 | 527 379 96 13 (140 133 46 8|0.62 1.04 0.82 0.82]1,349 689 202 28
1999 | 452 276 71 30 (114 97 35 19|0.54 1.100.73 0.73|1,286 484 164 68
2000 | 241 333 68 48| 42 111 33 29(0.32 1.47 1.33 1.33|1,046 501 107 75
2001 | 476 336 37 15(132 116 17 11(0.66 1.46 0.83 0.83|1,166 507 77 32
2002 | 348 284 40 1696 99 19 11(0.56 1.68 0.92 0.92| 972 402 79 32
2003 | 356 230 23 14(104 79 11 91(0.56 1.26 0.80 0.80| 992 374 50 30
2004 | 584 164 45 15(172 59 20 10(0.62 0.71 1.33 1.33|1,498 381 71 24
2005 | 262 280 58 8| 75 103 29 5(0.47 0.940.79 0.79| 832 539 125 17
2006 | 255 188 82 25| 63 066 44 17(0.42 1.01 1.151.15| 894 348 141 43
2007 | 454 231 53 24131 78 25 16/|0.62 1.151.30 1.30(1,175 395 85 39
2008 | 787 152 49 13223 53 24 9(0.70 0.551.16 1.16|1,848 426 84 23
2009 | 356 419 92 13]102 145 44 7(0.42 1.56 1.07 1.07|1,249 613 164 22
2010 | 432 193 35 17(121 64 16 10(0.38 0.54 0.65 0.65|1,623 551 86 43
2011 | 505 333 47 10111 111 21 7]0.650.76 0.30 0.30(1,261 741 216 45
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®2. el ok — MEFERR

s 4 ks (T hy) ERE | BAE | MAE |[JRERS|TEERE
HA ##EE H [ (FhD)| (Fhb)| (BHR)| (%) (B kg)
1973 | 269 61 330 1,026 312 2,078 32 6.667
1974 | 347 72 419 1,029 380 1,749 41 4.608
1975 | 290 65 355 946 327 1,759 38 5.373
1976 | 269 95 364 976 316 1,911 37 6.052
1977 | 292 101 393 1,070 325 2,202 37 6.777
1978 | 298 79 378 1,044 360 1,906 36 5.286
1979 | 270 104 374 1,123 363 2,229 33 6.144
1980 | 297 57 354 921 415 1,203 38 2.900
1981 | 244 105 348 985 329 2,026 35 6.162
1982 | 281 93 374 1,116 343 2,295 34 6.684
1983 | 242 110 352 1,050 408 1,714 34 4.202
1984 | 198 93 291 902 406 1,283 32 3.163
1985 | 204 60 264 926 380 1,647 28 4.332
1986 | 193 97 290 866 388 1,252 33 3.229
1987 | 194 98 292 1,255 339 2,992 23 8.816
1988 | 240 149 389 1,219 533 1,576 32 2.957
1989 | 283 154 437 876 521 762 50 1.463
1990 | 131 91 222 636 256 1,187 35 4.631
1991 | 153 89 242 735 236 1,559 33 6.616
1992 | 143 114 258 917 265 1,963 28 7.397
1993 | 235 168 403 1,098 377 2,100 37 5.570
1994 | 339 205 544 1,118 400 2,145 49 5.366
1995 | 208 192 400 1,292 295 3,287 31 11.152
1996 | 411 410 821 1,370 468 2,456 60 5.247
1997 | 211 158 368 832 247 1,775 44 7.183
1998 | 165 163 328 715 245 1,349 46 5.507
1999 | 108 157 265 617 213 1,286 43 6.048
2000 | 89 126 215 446 190 1,046 48 5.490
2001 | 78 199 277 559 159 1,166 50 7.341
2002 | 86 139 225 467 137 972 48 7.076
2003 | 83 119 202 459 116 992 44 8.541
2004 | 83 178 262 627 126 1,498 42 11.934
2005 | 92 120 212 510 184 832 42 4.534
2006 | 91 99 189 446 165 894 42 5.411
2007 | 106 143 249 536 139 1,175 46 8.435
2008 | 121 187 308 727 139 1,848 42 13.311
2009 | 131 168 298 662 206 1,249 45 6.049
2010 | 118 94 212 706 170 1,632 30 9.552
2011 | 111 139 249 652 262 1,261 38 4.805
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K3, 0B OBBALHIBORR (JB4)

SIRGRS 0% 20% 40% 60% 80% 100%

0 7% 0.51 041 031 021 0.10 0.00

1 7% 0.71 071 071 071 0.71 0.71

F 2 7k 0.78 0.78 0.78 0.78 0.78 0.78
3Lk 0.78 0.78 0.78 0.78 0.78 0.78

2017 FFEjfERE (F ) 410 424 419 411 402 391

2017 gl E (T ) 343 413 466 520 580 642
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F 4. 202 FLBEOEREESE (BF)

Fcurrent (=Fave3-yr), Fmed, F30%SPR T/ L 72355 D 2012~2017 4 O 4 fiin il &
R, BlREL, ER&E, B, REREN. R, KEEX, 0 262, 1%
337, 2% 462, 3Ll bl 623 (2009~2011 4E A HE),

Fcurrent

A fin B i AR 2K

RN 2012 2013 2014 2015 2016 2017
0 7% 0.51 051 051 051 051 0.51
1 7% 071 0.71 0.71 071 0.71 0.71
2 ik 078 0.78 0.78 0.78 0.78 0.78

3Ll 078 078 0.78 0.78 0.78  0.78
N2 070 0.70 0.70 0.70 0.70  0.70

EBIERESR (G HR)

FEEVNAE 2012 2013 2014 2015 2016 2017
0 7% 1,730 1,766 1,867 1,998 2,129 2,269
1 7% 443 693 707 748 800 853

s
s

TN

2 % 232 146 229 234 247 264
3L B 129 111 79 94 101 107
At 2,534 2,716 2,882 3,074 3,277 3,492

FEhERE (T H2)
FERYNAE 2012 2013 2014 2015 2016 2017

0 7% 454 463 490 524 559 595
1 7% 150 234 239 252 270 288
2 % 107 68 106 108 114 122
3L b 80 69 49 59 63 66

G 791 834 884 944 1,006 1,072
Blfa= 261 267 282 302 322 343

FlmplifagRE (H5R)

FERYNAE 2012 2013 2014 2015 2016 2017

0 7% 583 595 630 674 718 765
1 7% 190 297 303 320 343 365
2 % 107 67 105 107 113 121
3Lk 59 51 36 43 46 49
it 939 1,010 1,074 1,145 1,220 1,300

FhpaliaERE (T )

RN 2012 2013 2014 2015 2016 2017

0 7% 153 156 165 177 188 201
1 7% 64 100 102 108 116 123
2% 49 31 48 49 52 56
3k L b 37 32 23 27 29 30
it 303 319 338 361 385 410
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Fmed
A fin TR JE AR 2K
FERNAE 2012 2013 2014 2015 2016 2017
0 7% 0.51 057 057 057 057 0.57
1 7% 071 0.78 0.78 0.78 0.78 0.78
2 ik 078 086 086 0.8 086 0.86
3mLLE 078 086 086 086 086 0.86
) 070 0.77 0.77 0.77 0.77  0.77
Fhppl RS (F52)
FEENAE 2012 2013 2014 2015 2016 2017
0 % 1,730 1,766 1,750 1,756 1,755 1,755
1 7% 443 693 670 664 667 666
2 ik 232 146 212 205 204 204
3kl E 129 111 73 81 81 80
7t 2,534 2,716 2,705 2,706 2,706 2,706
FlpplgElE (T )
FEENAE 2012 2013 2014 2015 2016 2017
0 7k 454 463 459 461 461 461
1 7% 150 234 226 224 225 225
2 7% 107 68 98 95 94 94
3Ll b 80 69 45 50 50 50
238 791 834 829 830 830 830
Bl E 261 267 264 265 265 265
R ERE (0 R)
FEENAE 2012 2013 2014 2015 2016 2017
0 7k 583 642 637 639 639 639
1 7k 190 318 308 305 306 306
2 ik 107 72 104 101 100 100
3L 59 54 36 40 40 39
At 939 1,087 1,085 1,084 1,085 1,085
R ERE (T RY)
FEENAE 2012 2013 2014 2015 2016 2017
0 7k 153 169 167 168 168 168
1 7% 64 107 104 103 103 103
2 % 49 33 48 47 46 46
3L 37 34 22 25 25 25
7t 303 343 341 342 342 342
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F30%SPR
A fin TR JE AR 2K
FNAE 2012 2013 2014 2015 2016 2017
0 7k 0.51 034 034 034 034 034
1 7% 0.71 047 047 047 047 047
2 % 0.78 052 052 052 052 0.52
3L E 078 052 052 052 052 0.52
) 070 0.46 0.46 046 0.46 0.46
Fhppl RS (F52)
FEENAE 2012 2013 2014 2015 2016 2017
0 7k 1,730 1,766 2,305 2,316 2,316 2,316
1 7% 443 693 841 1,098 1,103 1,103
2 ik 232 146 290 353 460 462
3kl E 129 111 103 157 203 265
7t 2,534 2,716 3,539 3,923 4,083 4,146
FlpplgElE (T )
FEENAE 2012 2013 2014 2015 2016 2017
0 7k 454 463 605 608 608 608
1 7% 150 234 284 371 372 372
2 % 107 68 134 163 213 214
3k LL 80 69 64 98 127 165
B 791 834 1,087 1,239 1,319 1,359
Bl E 261 267 348 459 531 570
R ERE (0 R)
FEENAE 2012 2013 2014 2015 2016 2017
0 7k 583 426 556 558 558 558
1 7k 190 217 264 345 346 346
2 ik 107 50 98 120 156 157
3L 59 38 35 53 69 90
At 939 730 953 1,076 1,130 1,151
R ERE (T RY)
FEENAE 2012 2013 2014 2015 2016 2017
0 7k 153 112 146 147 147 147
1 7% 64 73 89 116 117 117
2 % 49 23 46 55 72 72
3L 37 23 22 33 43 56
7t 303 231 302 351 378 392
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£ 5 KPR FEEMO~ P ANBER L KPR E XML OBIER O TR~ F 3

EwE (hY)

Kpgx HERE AR BE #E8  &WE Lo &R BEH
1973 | 215,160 966 942 2,414 34 764 1,911 38,598 9
1974 | 295,856 746 575 1,716 17 676 2,821 33,423 487
1975 | 237,859 1,361 828 2,132 14 662 1,619 38,432 212
1976 | 215,601 1,789 889 2,138 24 332 772 36,709 868
1977 | 250,593 1,749 863 3,647 41 674 1,338 21,241 247
1978 | 257,417 959 1,197 9,622 51 648 587 18,498 262
1979 | 212,769 2,542 1,093 7,102 106 705 1,069 38,385 118
1980 | 255,753 2,100 623 4,595 84 617 1,378 25,388 171
1981 | 203,333 2,740 2,106 7,098 140 549 1,477 19,952 260
1982 | 233,390 2,848 2,883 6,753 182 1,016 2,094 25,179 630
1983 | 197,112 2,863 1,268 5,590 266 1,440 2,235 24,158 377
1984 | 150,995 2,952 1,308 5,063 77 789 2,150 28,426 24
1985 | 152,021 3,853 2,784 12,803 42 743 2,957 21,189 233
1986 | 144,646 2,082 551 4,902 107 1,060 1,778 30,167 893
1987 | 124,383 2,307 2,358 25,887 370 1,623 2,863 25,006 266
1988 | 158,964 1,782 1,050 10,914 316 1,409 3,738 52,260 255
1989 | 213,583 1,524 1,019 7,711 613 1,625 1,485 47,890 13
1990 | 104,467 696 254 3,490 75 798 4,035 14,554 21
1991 | 111,700 867 1,454 4,227 65 571 6,687 25,152 3
1992 | 111,697 1,208 1,242 4849 163 883 3,639 17,885 0
1993 | 175,995 2,240 1,457 10,058 489 3,518 3,202 33,375 5
1994 | 265,917 1,143 610 8,742 452 2,453 5394 44236 6
1995 | 154,712 1,051 1,933 9467 187 1,483 5,683 28,748 2
1996 | 358,199 1,742 2,106 9232 149 1,814 5244 26,246 0
1997 | 173,610 2,297 2,748 11,288 275 786 3,900 12,204 11
1998 | 125,813 1,137 472 7321 152 1,194 6,260 18,756 11
1999 | 79,681 1,372 671 8,745 149 1,373 2,713 10,555 12
2000 | 65,284 1,400 286 6,046 70 519 4,649 7,797 9
2001 | 54,132 1,157 50 7,580 145 1,142 3,602 7,824 8
2002 | 62,323 345 76 7,822 25 988 3,360 9,877 5
2003 | 62,440 1,135 7 8,046 1 1,177 939 7,850 0
2004 | 58,008 959 131 14,251 37 953 319 6,648 0
2005 | 61,858 2,331 117 10,843 20 879 928 10,252 1
2006 | 55,971 2,326 125 13,799 231 962 1,579 11,929 12
2007 | 71,649 1,771 282 12,065 51 2,353 1,728 13,451 2
2008 | 82,358 2,793 313 13,478 146 743 1,606 16,412 4
2009 | 92,412 1,744 59 14,416 13 578 2,005 17,123 5
2010 | 89,528 2,476 126 11,666 83 844 1,416 9,000 7
2011 | 62,842 4,147 290 19,791 17 1,281 1,528 15,684 1
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F5. fex
EE oRmH @ /) 'l Es B H| Al
1973 340 1,235 2,252 1,254 539 2,039 10 84 268,551
1974 | 1,486 477 2,520 3,172 1,205 1,500 6 144 346,826
1975 279 130 1,937 1,916 519 1,881 5 147 289,932
1976 678 169 2,070 3,356 1,120 2,041 2 227 268,787
1977 | 1,725 80 1,481 3,646 1,689 2,494 9 233 291,750
1978 | 1,676 61 979 3,415 1,419 1,495 0 153 298,439
1979 377 503 1,235 1,816 465 1,225 7 352 269,867
1980 43 295 894 2,492 1,000 1,446 7 215 297,101
1981 650 153 903 2,665 1,010 405 1 101 243,544
1982 | 1,772 95 791 2,579 402 603 1 140 281,358
1983 942 97 2,045 2,406 330 1,054 3 79 242,265
1984 557 106 1,504 2,224 239 905 6 204 197,530
1985 393 333 2,199 2,988 223 799 11 98 203,670
1986 383 93 1,164 3,382 465 1,059 15 110 192,858
1987 722 100 1,984 4,920 207 622 5 78 193,701
1988 369 140 2,179 5,408 316 838 4 102 240,043
1989 474 692 1,340 3,678 216 638 7 73 282,580
1990 187 301 494 1,510 134 184 0 29 131,228
1991 69 146 390 1,233 172 216 0 37 152,991
1992 70 120 190 1,047 230 140 0 24 143,385
1993 76 447 835 1,916 665 249 2 26 234,555
1994 746 632 1,334 5,180 1,357 498 3 50 338,751
1995 373 388 478 2,237 1,039 250 0 48 208,078
1996 283 298 516 4,255 764 335 2 31 411,217
1997 54 409 405 1,802 509 280 5 37 210,618
1998 10 472 183 1,257 1,306 144 4 32 164,524
1999 167 294 409 564 842 337 3 34 107,839
2000 113 409 265 1,028 1,134 178 1 59 89,249
2001 2 202 147 990 319 144 1 68 77,514
2002 6 276 151 630 117 85 1 33 86,121
2003 24 363 164 765 192 102 0 4 83,219
2004 2 180 51 1,144 525 112 6 51 83,377
2005 81 88 146 3,665 390 193 7 70 91,870
2006 35 1,399 602 878 348 232 27 58 90,514
2007 10 348 258 1,714 310 338 11 43 106,384
2008 57 279 188 1,316 764 545 16 53 121,073
2009 16 306 142 984 365 344 5 44 130,559
2010 14 86 199 1,368 495 339 4 26 117,678
2011 26 275 164 3,212 1,004 382 14 109 110,768
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HEEH 3

A 2 A A

(D) B (7~9 H) (ZIINE R & XIS R TT - 7o AR & DAt &
FAEORAFABEHBIFEEAZLUTIORT, v I " zhbbEl S FHE L TOHET

b5,

R 1997 1998 1999 2000 2001 2002 2003 2004
THE 0.2 2.2 1.6 0.9 0.3 0.3 0.05 1.0
G= 2005 2006 2007 2008 2009 2010 2011
S X 2.7 1.7 0.9 8.3 0.8 0.4 0.8

(2) 5~6 AIWCH ¥ FMEMZAE TIT o 2K b e — % A= B IR & B E
TICL D, 0z ERET2BGFRMETMEZ U TICRYT (AEMmEREE 138 T km’,
WA 1 & Ui R, BT R Y), 2B, AHETEABEELNL L LZHDOTH
D, <~ _"ONHKEEWEFEL TRV O T, BoN2BGFEMEMEIIZERED L
DEIRD,

E 2000 2001 2002 2003 2004 2005 2006
~ P 26,100 14,513 4,951 2,715 3,645 1,062 9,363
& 2007 2008 2009 2010 2011 2012
~ P 213 22,479 515 12,553 57,162 29,761

(3) 2000 Db =az—A Xy NMEZHWEZHFIMAERNE (ShHEAS AR
e 2~6 AT v R OTUNIR IR TIT > TV b, fERICHOWTIT R 23 FE~
T U RHERETEREE O G IRFHI SRS EM R ER 3 (4) 2R,

5| A X Ek
FRAVESE - H 3 (1985) 2k — MEFTICH W 2 IE R DML &+ ORSE DB

P VA KT, 19, 111-120.
Limbong, D., K. Hayashi and Y. Matsumiya (1988) Length cohort analysis of common

mackerel Scomber japonicus, Tsushima Warm Current stock. Bull. Seikai Reg. Fish. Res.

Lab., 66, 119-133.
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