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BEOPRREZE D L, BIRIER LTEERROR Y T nbIRET — 2 25210,
AP AR DKIEE L (In B, 29 LTHLRIAKEEZ 7T DO (~100m,
~150m, ~200m, ~250m, ~300m, ~350m, ~400m PA7) (Z/03E L7zt D & o Rifo
KEE (Depth) & L7c, BET Y 7 IIMIEIANRKZEAEL L, RE 11 03z 7I2H% L
7o ((FX 2), AESICREER SN BENE O 5 BRI EZ LB LT, FET—4
(CHEET ) T OfF R L,

CPUE DAEHEAVITIZIERL MG ZARE LT —fRAGBIEE T AV E2 R L, BRI R 2
L7fRR BRI CPUE %, SBIAEIZAE, H, EOHFREOKE, HEOREE A, Bl
e, BET Y T ARG, CPUE [TV 7, A, KEZ LITFELE Y —ITE N D
N=oOT, ZNHOHAEKITENENFE L ORZRAEAEE LTET VB LT, BET—X
DHFIITIEN 0 THoT=T —F bEENTT20, IEEERIT CPUE (T EETE 2 N 2 k5528
L7=bDL Lz, ZOEHIHEIZIE, P CPUE @ 10% D% 5- %27~ (constant),

log(CPUE+constant)~Year*Month + Year*Area + Year*Depth + Duration + Port + Intercept
Z T, CPUE X RBIMRAIOMER (kg) 255 HE (HR) THIoZME, Year ITHZERAZED
FLERAMTHOILTZ 2010~2019 4, Month | 10 A~%4E 2 A L L (Area (34D HiETRE

L7o8¥ET YU 7, Depth 3RO HFIETHEE L7 E O I 1T 5 K% (m), Duration |
WEORIERS (1~3 H), Port [FARIWAE (F] 21X, mEHC~f b F FLEEITE M CHIuLH
L) Thd, TRCOBPALEII ST IV IAEHE L THWE,

- MEREOERERS

MIEFEROEEELIENERD 5 b, 27 b0 X7 OFEINGE DR GhEFEROWEX 22— K
D/INIEIX 24~27 : £ 1) ZFRE R OFE 100 A v o ThHEILZRKIZBWT, 10~1 A
DRI A AP R (M) TR &Ik v, Xl CPUE (1 RiEdH
720 DR (kg)) ZHEMH L7z, Z ORI CPUE 248 Li=b O & hEREDOEIR AR
LT, 7k, MIKEEOERNT 9~2 HTH D2, 9 HICBWCIEEINE E0MEE (24
~27T #EIX) CTOWMRIT DN L, £72, 2 H CEENEOFELHN K E S GIREEKE
BHT 2O L TWRWZ &b, 202 7 FITEFRRICITE DR T, 2, BIR
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HLFEFHA), BRIV W T EAEMEZ £ L7, ZOHFHET, FFEAEEID
HAOEN= 247 7 &5 dNASC (Nautical Area Scattering Coefficient : 1)~ A /L
Y720 OBGELLRE, BAL :m®/nmi?) K0, B SRR DA T A O NASC
(MHE ) NASC) A sReb7z, ZOEICHHA R AL A e UC NASC BRFEEAZ R L, Zhix X7
Ny XIS EE LT,

728, 2011, 2014 FEED 1 WA L OV 2011 FEE D 2 IRFHEIZHOWTIE, NI FIE
W7 S RIRANZ L DA LTz, be— LR LB OAD NASC thREHH L,
ZAVEVEHECTI NASC IZFE U, A0 A OWRIBFE NASC Z B L7z °7

D EREOHRAAZX

BIRELT Pope DITEI® 2 iz 28— MiEST (VPA) @ TR L7z, T8RRI R
THESND AT N X TX, EINOTZDIZEINGIC T DN ERTH Y, 0~2 %
HF LA CRES RN LD, BIRBEEOHETEIL 3 KL EIZHO>WTTo 7, 223, Tik
UTo&EFRBREFELICII TR DX, sbFElLI0RER 8 U Lo7 7 27—
DEREEIZHONTIT @)X, MR THREOFEMITITG) RE Pz, £72, 8 LD
TATN—TOERBENPHBHOIRE N EE2BE LT, 8 mOENRELE ()R L H#
EL, TR FOREIZHW,
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EERZIT D FIZMS-EXCEL D Y A —HRE A W T T D FE O 112725 X 9 12 Y
ROMIEE 52 TR T,

2019 EEED FIZOWTIE, il L E R OWPEIRZE I 1T DS & (M4, 5) Xif
BT D RBEONAIRIL (X 15) 235 2019 4R & Rk 3R, ABEON IR TH
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577 2016~2018 FEFED 3 » 4D FONYHEA 2019 FED F & Li-, £7-, BREREIZD
W EREOBIREBIC S SR OEHRE VA2 U TEB L,

X ®

1)

2)

3)

4)

5)

6)

7)

8)

9)

BPE, WAL, TAEZ, AEOLIL, R, BB A o (2019) LR
TN Z T IREREE OB IRREAM. Ao AN E I AR O 1SS IR 55 1
Syfit. B, JKEETHESEHEES, [ENZATEBHIEIE A OKERTTE « ZCEHEAE. FIRIT
Nishimura A, Hamatsu T, Yabuki K and Shida 0. Recruitment fluctuations and
biological response of walleye pollock in the Pacific coast of Hokkaido.
Fish. Sci., 68(Suppl.), 206-209 (2002)
B EE K PERER S - BRI A 7 b X T = 2 — 2 CER2SEREE ~ A Foo i
FE) . ACHEE SRR AT FERE S B RE K PE RS IR AT 8RS, (2016-2019)

(http://www. hro. or. jp/list/fisheries/research/hakodate/section/zoushoku/skh
n140000000w82. htm1)
g KERERY; « A7 b U 2T GERCTHERED) . 20194 EUK PR RS B2 i Tl
F. ALRE LR A BT K ERTZEASS. (2019, 1RERKH)
EBHUE « AbVEE B AR BT D A b T 2 T AR A K. AL KRR,
63, 9-19 (2002)
ARHIE BRSSO 2 A7 MU E T xRl LI BERNE. KETEE
RAE~ =27 v, WNATBIENKERGIIEE > & —, 6-22 (2004)
AKHAE : BEERMEICL DA U X5 (Theragra chalcogramma) K 5EREED
Fil DO EMREEHE. K ¥ —HF#, 12, 25-126 (2004)
Pope, J. G. : An investigation of the accuracy of Virtual Population
Analysis. International Commission for the Northwest Atlantic Fisheries
Research Bulletin, 9, 65-74 (1972)
SEAR—Z : VPA(Virtual Population Analysis). MEmk124F B &R SEAM A i Sz HEHE ST
Fh E - ERT FEERE . UL, AAOKERRRERS, 104-128 (2001)
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2020

T 1 KEEBEICHITARATEI4 S TAC DO#EFE ()

AEEEY tEEMEEES GEmATEF)

FE HEEUVER Yt S FHESEL

(BRI mAED il Erstmig Ot
1997 85,000 60,000 44900 ETE
1998 109,000 72,400 46,600 ETE
1999 136,000 92,100 54,400 ET=E
2000 145,000 98,500 58,100 HET=
2001 145,000 98,500 61,200 H=T=
2002 131,000 88,400 61,900 ETE
2003 112,000 85,600 64,900 HET=
2004 115,000 85,600 67,100 =TE
2005 100,000 79,000 60,200 ETE
2006 101,000 64,000 46,000 E=T=
2007 92,000 58,100 46,000 ETE
2008 101,000 62,400 51,000 HET=E
2009 101,000 63,400 51,500 =T=E
2010 102,000 73,400 56,000 ETE
2011 113,000 76,900 57,400 HET=
2012 111,000 80,000 60,700 =TE
2013 106,000 77,100 58,700 HET=E
2014 123,000 63,400 46,000 =TE
2015 108,700 68,400 49,600 EFTE
2016 107,000 66,900 48,500 HET=E
2017 109,600 68,100 49,400 =T=
2018 101,900 64,400 46,700 ETE
2019 101,900 64,200 46,700 HET=
2020 82,000 55,100 40,000 =ET=

2001 FEELIE, BEET(1~12A)hoFEEFTU~3A)IZEEBINT-,
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R 2 ERATFBBICE TR IZSHRERRES (B ~)

RERE ) .
£ FLE =E® Zom e A

1985 89,928 9,991 249 12,540 112,708
1986 82,644 1,972 250 14,108 98,973
1987 92,222 4950 222 13,164 110,559
1988 65,242 12,093 260 7,514 85,108
1989 66,388 15,039 408 9,403 91,238
1990 36,276 12,351 393 10,048 59,069
1991 47,042 5,989 440 13,259 66,729
1992 66,473 15,009 374 16,734 98,590
1993 54,338 7,268 781 13,349 75,735
1994 32,409 13,711 496 21,931 68,546
1995 45,644 9,069 334 24,222 79,268
1996 30,940 15,565 245 12969 59,718
1997 28,771 22,807 415 13,079 65,071
1998 52,388 28,675 206 16,508 97,778
1999 84911 39,255 254 28,320 152,740
2000 73,289 17,525 183 21,607 112,605
2001 46,015 7,552 354 19,843 73,762
2002 19,685 922 169 15,237 36,013
2003 28,665 16,037 265 19,726 64,692
2004 45779 24,043 284 19,935 90,042
2005 49539 10,960 219 19,838 80,556
2006 45933 3,177 285 19,743 69,139
2007 47873 6,136 535 26,699 81,243
2008 46,613 4928 411 21,652 73,604
2009 55,673 9,962 410 18,968 85,012
2010 55,362 21,241 616 19,027 96,246
2011 40,769 18,750 449 19,769 79,738
2012 45325 4581 131 20,086 70,123
2013 47,335 4,997 148 20,229 72,709
2014 41,778 759 105 21529 64,171
2015 32,338 1,416 118 16,009 49,880
2016 24776 924 117 14,702 40,520
2017 26,551 4,900 61 9,211 40,723
2018 23,552 1,084 86 10,541 35,264
2019 26,809 376 32 12358 39,576

X RILAGT FESELAERRILBEEUNDORILBRELED),
EEMTAREESHRENDES(BEILE ~ KRG, \EMEA X
ZiO, BRESKRERSIVESRER. FEX tEEHEERRE

BERESRTFROPEREREUA, £5HHARMIEL 4~3 A,
2018, 2019 FEE (IR EEHEIRIE,
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R3 EFAATFEBICBIHPERBREICLDRATINIFI SO AN GES

FILHE Bfy kY
EENA 4 5 6 7 8 9 10 11 12 1 2 3 HEEE
2001 43 38 26 1 1 11 5388 3383 13384 16,141 7415 185 46,015
2002 4 17 29 2 14 146 2,798 2208 6010 6,837 1,572 46 19,685
2003 5 12 18 7 7 47 6,788 3,201 11,814 5009 1400 358 28665
2004 4 79 147 11 10 311 5673 8403 20416 7,125 2,667 933 45779
2005 10 34 39 4 53 235 10,633 5024 13554 14421 4967 566 49,539
2006 17 54 87 66 6 58 10,688 6,868 14950 9,859 3091 190 45933
2007 31 52 118 9 51 659 9073 9549 21323 6088 713 208 47873
2008 12 92 169 81 88 862 5451 5776 14001 17013 2831 238 46,613
2009 16 94 149 81 449 859 12,096 12470 17994 9,767 1,531 166 55673
2010 31 48 344 268 439 668 8,194 13,189 20,290 10,021 1748 123 55362
2011 14 69 117 100 44 116 2,916 12,704 17,150 5887 1,307 344 40,769
2012 5 44 181 25 11 7 3531 8018 16,685 12,908 3,239 670 45325
2013 7 21 146 1 4 15 4849 6,662 22,111 10,634 2442 431 47335
2014 10 73 57 6 9 41 5872 6909 17008 7,697 3824 271 41778
2015 29 39 121 20 16 104 3,095 6,195 17,061 4,542 1,024 92 32,338
2016 16 34 38 35 26 80 3413 2975 8801 7,800 1482 77 24776
2017 4 18 38 2 5 337 7407 3,119 6691 7061 1802 67 26551
2018 6 22 113 5 2 24 2783 4272 9552 4769 1291 714 23552
2019 20 80 93 3 8 29 5712 3,900 12,037 3856 1,060 10 26,809
EEH Bfr by
FENA 4 5 6 7 8 9 10 11 12 1 2 3 FEE
2001 0 0 0 0 0 0 0 0 1535 5016 997 3 7,552
2002 0 0 0 0 0 0 0 2 112 656 151 0 922
2003 0 0 0 0 0 2 2 113,249 2,745 35 0 16,037
2004 24 3 2 0 0 0 0 763 20627 2366 256 2 24,043
2005 2 1 0 0 0 0 0 0 7,155 3,772 29 110,960
2006 0 75 134 0 0 0 0 0 2097 321 549 1 3,177
2007 11 390 491 0 0 0 0 17 1,881 3339 7 0 6,136
2008 5 841 833 0 0 0 0 0 278 2897 58 15 4928
2009 23 426 819 0 0 0 0 0 8103 578 12 0 9,962
2010 102 462 1240 1 0 1 1 30 17571 1586 246 1 21241
2011 11 1,383 324 1 0 2 2 1578 14,122 1,255 70 2 18,750
2012 101 720 1,099 2 0 1 0 865 1400 391 2 0 4,581
2013 3 219 559 1 0 0 0 14 3690 507 3 2 4,997
2014 5 145 12 0 0 0 0 4 203 48 335 9 759
2015 8 76 21 0 0 0 0 164 289 666 190 1 1,416
2016 15 431 1 0 0 0 0 3 313 148 3 0 924
2017 23 81 7 0 0 73 66 56 832 3334 425 2 4,900
2018 5 88 11 0 0 1 0 19 851 108 1 0 1,084
2019 20 48 14 1 0 0 0 0 201 92 0 0 376
SRIE GER AT EE) Bfr by
FENA 4 5 6 7 8 9 10 11 12 1 2 3 EEEH
2001 17 0 0 0 0 2229 3072 792 2567 4757 5681 629 19,843
2002 110 0 0 0 0 2278 1,771 141 2364 57189 1793 1592 15237
2003 391 0 0 0 0 3013 1715 1251 3866 3401 4259 1829 19,726
2004 18 0 0 0 0 3186 2600 1644 3186 5083 3683 534 19,935
2005 56 0 0 0 0 3654 2819 1228 3525 6020 2019 516 19,838
2006 156 0 0 0 0 3940 2527 1205 4045 4,646 2338 886 19,743
2007 1473 0 0 0 0 3915 3789 3009 70840 4649 1427 599 26,699
2008 6 17 0 0 0 3846 3365 3015 5678 3616 1397 712 21,652
2009 38 61 0 0 0 4468 3,110 2729 5736 1860 582 384 18,968
2010 5 0 0 0 0 2329 3057 3436 4662 2415 2587 536 19,027
2011 176 0 0 0 0 3027 2708 4009 6015 3069 538 229 19,769
2012 12 0 0 0 0 1,127 2546 4847 5493 4116 956 983 20,086
2013 104 0 0 0 0 1688 2579 4897 5601 2835 2169 306 20,229
2014 29 0 0 0 0 773 1452 3595 7,735 4072 2023 1849 21529
2015 794 0 0 0 0 550 12302 3492 6,165 1843 1416 447 16,009
2016 52 0 0 0 0 1321 795 1007 5053 5103 855 517 14,702
2017 205 0 0 0 0 673 1261 1663 2141 1474 1586 208 9,211
2018 5 0 0 0 0 531 324 2317 3776 1808 1,155 623 10541
2019 109 0 0 0 0 674 3416 2574 3084 1324 483 694 12,358
SPIE (24-278K) BAL Y
FENA 4 5 6 7 8 9 10 11 12 1 2 3 fEREE
2001 3 0 0 0 0 231 1493 237 2540 4419 4763 548 14,235
2002 0 0 0 0 0 207 388 51 2363 5050 1077 333 9,468
2003 10 0 0 0 0 295 326 452 3682 3,143 2869 948 11,725
2004 0 0 0 0 0 108 326 1590 3,183 4441 3018 372 13,038
2005 5 0 0 0 0 248 846 1086 3407 5310 1384 413 12,699
2006 0 0 0 0 0 307 635 669 3975 4467 1531 777 12,362
2007 0 0 0 0 0 0 879 2546 7,127 3866 961 488 15866
2008 0 0 0 0 0 0 586 2431 5480 3205 557 524 12,783
2009 0 0 0 0 0 0 1516 2626 5662 1860 389 302 12355
2010 0 0 0 0 0 0 524 3,151 4554 2410 1,156 429 12,224
2011 0 0 0 0 0 0 1392 3415 6007 3053 399 208 14475
2012 0 0 0 0 0 0 2124 4265 4685 3413 604 750 15841
2013 0 0 0 0 0 0 758 4223 5344 2588 1443 132 14,488
2014 0 0 0 0 0 0 103 2,782 7676 3390 1537 1274 16,763
2015 0 0 0 0 0 0 662 3007 5494 1553 1232 330 12,277
2016 0 0 0 0 0 0 97 909 4545 4960 468 208 11,188
2017 0 0 0 0 0 0 35 1,135 1808 1212 1,169 99 5779
2018 0 0 0 0 0 0 43 1918 3472 1481 456 344 7,714
2019 0 0 0 0 0 0 2516 1702 2566 857 421 284 8.346
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