FR29 (2017) FEA HF IHERFBROERTE

FATHL Y KB - bl POKPERETERT (A e, &, 1L i)
Z W B B LB SLA S A TR HEP K EE R BR U

= #

AEPOEPARIEIZ DOWT WA RO E Ml ZE O HE(L CPUE 123525 TR L 72, 1996
ELLRE OREHE(L CPUE OHEE S, BIUKEITIRNL CTH D LW Lz, F7-, BT 5 4M
(2012~2016 1) OFEHE(L CPUE OZ b6 EIREN ATV &l L 7=,
MAEEOEEREIC I DMEREIT, 20104EFTI10 T h o LLETHER L, 2014 4R 12 E
BARD 429 AP L7y, 2 O®%EM L, 2016 £1£ 3,310 h o Tholo, hFR¥ESL
GRS 2014 FEITRERIED 443 R Thon, FOBBEIML, 2016 41X
4,196 F > Th -7,

P B BlfaE T B F RS
(hY) (V) (V) (%)

2012 — — 3,151 — —

2013 — — 7,020 — —

2014 — — 443

2015 — — 6,506 — —

2016 — — 4,196 — —

AKHE ARAL B AT

RGN LT =2ty MILTDOEEBY

Vot e ATEN . BIfRiRH A
i ALHEE I A RO S MR R R OKPET)
TR ARG & (kimE)
BIE5 )& ALHEE G RO & MR R R OKPEST)
FIR R AL E A JE O X i E DR (L CPUE - (KHF)
I AR AR EtE IR A (i)

1. FAMNE

SAMUEMEIE 0 A 7 THE, SRR R T A BN B (BUF . TS )
EWV)) ICkoTEN TS (K1), RERITIZA BT T LI LA DT D2 MR
5T 5L INTWER (=% 2003), L4, DNAFTIC KD | Hriflie L Citiliahiz 44
A HFTHARERICEEND Z ENRFA LML -7 (Orretal. 2015), A A A B F 2R3 HHE
ELTRBENDLATE., HAORHMCHMERIC L s TA D FILXZ A HFTD2 44

—1541—



ZOHBINARE L SN CTE 72 (A 2004, =% 2003), LvL, A A W FaE2EDT3
FEITIRERGEE ECIRBISh TR ST, HREEE 2 U1 X 28 2R Bk b BLE M Tl
B SN TWARnzd, K CidA a2 E LT Lo 7=,

TRAMERED A 1 F T 2004 FITEIREFEFHE O RATEICHE S L, BESR O
5 (6~10 H% 6~9 HIZ 1 » AEME) . EOEMIEEOKIM (7~9 AIZH 1 [ahd#k: 3 A
DOIRIE) . A v X — b a—/URORHEE (2004 4212 2 %, 2011 412 1 &) 2B FE0E S
T E T2, 2012 FFEFELIRRIT, BLAT O TE A E O AW E IR OGRS BRFEEH ) OKPEIT 2016)
DOF ., EIRIEEFTE TN L7 IS ) EHI O TR Y M A AL TV D,

2. £
(1) 43An - [BlF

A BF TEAAREHON T A A A T I Z MR DR =N R, XA 0
IV R T BIIES R ENS =Y U T E R T F X FITDT TORRFEIC DA
4% (Lindberg 1937, #AJ 1955, Mecklenburgetal. 2002, Orretal. 2015) , 734 HElsk)E 2
WA DA 1 FIE, KR 40~80m DRSEEHLEFIC AR LT\ 5 (HEN K PE R BR 5
2015) . Eio. RAMWMEL OA J1 7 2%, WEOES T (AF) | KEO EFIZE bR
WAEA~BEIT 208, TOHREINOIZHM FEET 2 LB 2 b TW5s  (HENKERRS
2015) , 72¥B, A A FITOEREE LT, @AKRMIZIZICE > TEIREZITO Z & Bmbh
TWADN, BRI A B X ERZTDORV (=% 2003) , FEOAAA )T
ODWTITBED & ZAHHRMNZ L, /o1 - BHEICET 258MIEAHTH S, Ll &
BB LI RBFHNTIEA 7 T < (Orretal. 2015) | ZALE TOHHrCfff
HAL7eA B FIaRABHNIA A A DT T EEEN TV EBEIND 2D, A B I
HEEF O & R&E R MEIT RV E RSN D,

e

(2) Flhn - pliE

HFH (6H1H ZFEA R & L) (2B 21K E S IREA K2R T (HENKPER
By (2015) ZkZs) . FHEmIX6ELL ETH D (=% 2003) . ¥ XA DT IAOMEHIFIX
A CTH D (ZF 2003) . A A DT IOFEMIIRHATH DL, A B+ BT HBEF
DR L RERMEIT RV EHRIND,

(3) pi#h - PEIR
ANFITEXREATFTIIEEBIT, 2~3 HTHAT S (=F 2003, HENKERRY
2015) o A B F TOEIVRITHN, HEBLOFRE., (LXCEEOORERTH D (HEN
IKPERERYS 2015) , XX A I AOPEIG TN U EL ORI EE 2 LIV TWD NN,
FEMIIACTH D (HEWKPERERYS 2015) o PEONMIE, A W F23% 3 A TR~5H
A]) T, XA D FIARHE& (11 H TAI~12 H) T&H5D (Okamoto etal. 1989) . A4 A
AT TOFEMIARATH LN, A B F THICETLBEFOMA & KEFET D2 &1dk
WEHER IS,
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(4) WA R RatR

RKEFIL, DA T VR EOREEFBHRCERBEA MR L, BARIX, VAT U,
B, A7 I8, HEE, Yoo REERHELTWD (dbr 1977, KETHIES
1989) . —J7. fiRE L LTI, A, EEO N FRABX 6N TS (=% 2003) .

3. REDKR

(1) FEOWE

SRR D DA F1 ) THD KEB 3T IR > T S, BAKIBEO MG IX,
DOWIAFIZBT DA I F TEWRDO AL OFERIZ S -5, v T AKIKIZE T HEE e —
JLDERIEIT 1988 FEICEEIE L7220 | K 51T 2002 AEITIXE TV Kl (T A - =aiEik) (2
BIFHA DT THOWER L THLRL oo, BIEDA I+ &G L LRz
X, FIRBWWE AT (HENA —28) 128 0T, 1~6 i ADORMFEZ SR e L
T6~9 AlCE SN TWD, 205 bA vy ¥ — ha—/ o EfRGIE, Y B~k
HWEOFHIZA v Ay — b — VB ET A ICHENTKEETHD, —FH., »iFTEb
LA, SREA~ K o B 2 i & L CW b, R Cid e A REE T H=nZ
WEZITOTWATED, A A F TRITENLFICEHB L TV 5,

IS ZHEDSNO/NEERE, T W KO EonEiREThiRESIRD (X
3, F D, IWREETIE, FIRE - ALCEBEDEEOHENIR EIZB W T, 0~3 Mz 4~
THIZHEEL TV D,

(2) HEEOHR

M OURSE X, 1982 ELIRRME R 278 L, 1987 121 12 T F T BIAATE DS,
ZOHBBEIMTEZ T, 1995 FIiE 52 T hcmE Lz (K3, £ 1) . 2000 FLUEICHO
T I3 L, 2006 412 31 F Rz M L7246 oo, 2010 4£F TIX 10 T~20 F k>
DIRVKHETHERS LT, 2011 FLIE ORI 10 T h > & TRV | 2014 FF 2B BRI
429 b AT LTS, 2 O%EIN L, 2016 413 3,310 o Th o7 (FiF-H 53%) 2014
FEORERN DI T DIE BEERTRE R B T 24 B TEHO A RN DR Do T
D ThbEBEZLND (HENKERRYE 2016) .

WO T WK & i LT 72, 1980 01 -~ 1990 AT 1,400~
5,600 ~RREDORERE TH > 72H3, 2000 FLIFEIX 50~1,200 > EfRVIKAEE e o7z,
2014 FEICIBERARD 14 F AT L2 b DD, 2016 41215 886 ko aHim L7- (Ri4EE
305%) .

ME SN FRELZ S DERIBERIT, 2014 FI0BEKED 443 b B Lz,
ZTOBBNL, 2016 413 4,196 F > TH o7 (FIFFEL 64%)

(3) WS &

WEOFRZ ED DA R —2 7 COMEDORES & (FiRfEE) 1, 1980 LU
M A2~ L (B4, £1) . 20O HAyZ—br—/ LS )&%, 1986~
2001 1% 900~1,800 MEFLE TH - 7243, 2002 FEI2HA L, 2011 4 F THER 200~700 #
FRE DARVVKHETHERS L 72 (2006 1T BARILO AR MA L7 2 & 35288 U CEns 1
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ML72), 2013 AT ERAKD 56 ML L7223, 2016 A 1T-008 M LT 237 Cdh -
7o (HEEE 111%) o 22 £ LTRSS T i, 1982 41T 6,322 MAIZHE NN L7243, 1983
LB L, 1994 FI2IZ 0 M & 7p o7z, 2Dk, 1995~1998 41X 1,000 M %8k x 5 &
FEIZHEM L7 DD 2000 412 256 M E THBHIAAT, THLABEF U L, 2003~2011
1% 1,000 MERTE THERS LTV, 2012 0 HIBAICER Uz, 2014 4RLIRE, T D
L OB IR DA S g o 7o 7o (HENKPERBRYS 2018) . 2016 4FiZiE 26 18
£ T LTz (Ri4EE 23%)

4. BROIKEE

(1) BEPEFHM O 51k

BRI, MR EE 1 IR L7 T L7z, EIRRAE o [ 2 133 R O FE AL
CPUE ZFIf L 7=, #=#{ CPUE OHEEIZIE B BB K B FHE O A T — ¥ 2148
ML, A B F THEOEBERENRRIBERD 10%KRHOT — X (LRET — & L B LT
Hrin b ok U7, EEYE(Y, CPUE OHEE HEIC S 2 26513 R &k 2 12303, Y iz
— LIRS ET A EZEA L, £, A, Lk Ky X —re— hFEbl) &l
L LI TRoOEFLVZFIH L,

log (CPUEZ.J.k) = a + Year; + Geary + (Year x Gear), + a;; + &

a lZUIT R, Year (ZFDNE. Gearg [TEIED N E., (Year x Gear)y |34 L IfIED AL HAEH.
aj (L HOZHAEH, el i, j A, BlEk TOXRAEELRT, F2R D LSmean (Least
squares mean: fc/) L)) ZEHR T H Z LT RLSN O A FRE LI FERE(L CPUE %
HeE L, BREREEE Lic, 2720, mEMmBEL DA 717 THIT A AKX E v o7 K
2B > TH A LT 5 72 CPUE 125 < EIFURAE O HIBNT 1T AR EIED L S, 7235,
AL HEE T A I ON & ME TR SE RS O RS B O B RIS BRI B EHE 2 7 — 2 & LT L
fet=® . FENTIRIET — % DMFETET 5 1996 FFLIETH 5,

(2) B ESREE OHER

IR AR & LT L7 HE (L CPUE OH#ER 2 X 5, #1125 LT=, 1996 £4E1C 13.7
kAT o T EME(L CPUE 1&. 2000 4E(223F T 5.7 b /ML T Lz, T0%,
DB 75 Ly 2006 4R121% 13.7 b/ & e o 7o, Z R AR ONBUMEIICES U, 2014 4F
\ITBE IR D 0.8 b /MEICHA L7223, 2015 4E12 6.2 Mo /M8E THEINL 7=, 2016 41
DA LImb oD, 32 hrMETH T,

(3) MatEM DIKEMK

2011~2016 AT PP E T S - A T THOBREMAKZ X 6 128 L72, 20144 F T,
IR D 6~7 AIIIARE 21~25cm O RBIAN TR E R HHEM R H - 72, 7272 L, 2013
7 AR E 21 em R o /A OB A S RABICITEL L, WIEEOME TH - 7=, i
W20 8~9 HiTidd /Nl oSS 23 L, IRIAV KRR LI O A J1 - THE D
Z L DM D o7 (2014 FiEEHIE L, REIEEOTCDEARZ L) o 2015 LRI,
A8 U CRE 21 cm RO /A (12 2 UL T OB MA) NEEY O TR TH -
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T7o FT2. 2015 FEDWIEY D FIRTH > 7B AN E L, 2016 FI2BWTHAEY O
FiRE oo EXBND (HENKERERY 2018) .

(4) BEPOKAE - B

MK DOFEHE(Y, CPUE OHERS /> B EIFR/KHERS L OB 2 W L7=, 1996~2016 4 DFEHE
{t. CPUE OFHJfEi % 50 & LT, ZFOMXHME A2 EIRKMERE & Uiz, KRS 70 DL E%
EfLKHE 30 LU B 70 Ry A RALKIE, 30 R A IRAIKE L L7z, 2016 4FOKEFRREIE
23 ThoT-i=, EIFKAETIRAL LW L2 (K5) , 72, 8% 540 (2012~2016 4)
\ZB1T DR CPUE OHERE DG, EIRE)AIERIZ WV &Il L7z, 2015 4RI i) B
D WIS N EIEN AN L7223, 2016 T2 X 0 Eiin O REDIEEN A DG D72 o 7
TEOREOMAENMEL 720, BFEKENMELIZ 272 B2 HND,

5. BIREEDAE

HRERITEOHERE O EFREN RS 2> TV D LT TE 20 BT 13K
PNEOHFEEYWEIROGIE PGS OKEET 2016) OF, 5l &kt & A& DOIMAREIC
FEH LSS, ZHETOFREIEFE TORY A (BREHE O, KERORE) %
e DN D D,

6. 5IFAXHER
AL ZERE (1977) SR E Kk D A 77 TYE L T OAEW R R, ALK A #H,
34(2), 1-12.

Lindberg, G. U. (1937) On the classification and distribution of sand-lances genus Ammodytes
(Pisces). Bull. Far. East. Branch Acad. Sci. USSR, 27, 85-93.

IR EARY (1955) BIHOTZHE & sk, AIREIE, B, 1605 pp.

Mecklenburg, C. W., T. A. Mecklenburg and L. K. Lyman (2002) Fishes of Alaska, 1037 pp.

SR (2003) A AL FAbo SR OKEEE - BI% M (BE)), AuiEEsrE
#t, AbifEiE, 220-223.

Okamoto, H., H. Sato and K. Shimazaki (1989) Comparison of reproductive cycle between two
genetically distinctive groups of sand lance (genus Ammodytes) from northern Hokkaido.
Nippon Suisan Gakkaishi, 55(11), 1935-1940.

Orr, J. W, S. Wildes, Y. Kai, N. Raring, T. Nakabo, O. Katugin and J. Guyon (2015) Systematics of
North Pacific sand lances of the genus Ammodytes based on molecular and morphological
evidence, with the description of a new species from Japan. Fishery Bulletin, 113, 129-156.

JKEEIT (2016) FeAS[E OWHEEWE IO G JFE PG 6.
http://www.jfa.maff.go.jp/j/suisin/s_keikaku2/attach/pdf/s_keikaku2-2.pdf.

IREETTHFZEES (1989) TS EREI RATEOEPRFE (1), 76 pp.

H g (2004) BEAZ2 MW A B )@ 2 FoRH 5. ALKEENFER, 67, 109-111.

HEPN K ERRIRYS (2015) A 7 =5 CRANEWGMER) . 2015 4 B /KPE & AR P AT
&, AL ik B W TR K EERTJEAER,
http://www.fishexp.hro.or.jp/exp/central/kanri/SigenHyoka/Kokai/.
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HEPKEERRER Y (2016) A 1 =8 CRAVBEBEED) . 2016 4K EEE IR B3R
&, ACHEE e B W FERARE K PERT TEAER,
http://www.fishexp.hro.or.jp/exp/central/kanri/SigenHyoka/Kokai/.

HER K PERERYS (2018) A 7 =81 CRAMEWSEED) . 2017 4 BEK E B IR PR S R R A
&, LB ik B W TS K EERT JEASER,
http://www.fishexp.hro.or.jp/exp/central/kanri/SigenHyoka/Kokai/.
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F1. REEEEE DS BT D A AT AFEOEE) R

VR (k) 2k (%) CPUE (> /#@)
; WS WS
" PRI (IHR—27) (FAHR—>2)
Ay o= PEEBL BB AR Ay v =
fe—L Pt bl PAE M e
AT mkw ST nai mey EPL L FPL
1980 31,910 436 21,873 0 - 54219 3,112 3,789 10.3 5.8
1981 55,697 85 19,767 0 - 75,549 4453 4,679 12.5 4.2
1982 37,975 0 8,983 12 - 46,970 2,979 6,322 12.7 1.4
1983 19,809 29 9,268 6 - 29,112 2,020 4,983 9.8 1.9
1984 38,251 0 3,352 14 - 41,617 2,812 4,339 13.6 0.8
1985 22,852 0 3,769 69 1,764 28,454 1,455 3222 15.7 1.2
1986 16,780 101 707 94 2,845 20,527 1,834 1,306 9.1 0.5
1987 10,944 205 813 0 1,366 13,328 1,142 1,530 9.6 0.5
1988 11,042 0 2,406 0 5106 18,554 1,577 2,039 7 1.2
1989 18,566 0 2,908 0 3,120 24,594 1,415 1,361 13.1 2.1
1990 13,341 0 1 32,882 16,227 981 183 13.6 0
1991 20,898 0 1,653 15 4,320 26,886 933 969 22.4 1.7
1992 29,344 0 1,146 0 2237 32,728 1284 209 22.9 5.5
1993 21,665 0 701 0 5,586 27,953 1,037 19 20.9 36.9
1994 26,757 2 0 0 3,087 29,846 889 0 30.1 -
1995 40,129 0 11,602 0 4,537 56,268 1,399 1,074 28.7 10.8
1996 27,907 900 5,044 85 815 34,751 864 1,365 32.3 3.7 13.7
1997 40,391 38 7,825 45 3,781 52,081 1,510 1,807 26.7 4.3 12.1
1998 24,002 0 7,436 7 2,215 33,659 1,584 1,583 15.2 4.7 7.3
1999 23,037 0 3,628 86 1,063 27,814 1,135 979 20.3 3.7 7.3
2000 10,134 0 1,046 0 1,232 12,412 878 256 11.5 4.1 5.7
2001 8,276 0 4,613 0 483 13,373 1,019 610 8.1 7.6 6.5
2002 8,518 0 6,003 0 739 15,260 578 672 14.7 8.9 9.4
2003 2,210 0 10,089 0 1,181 13,481 383 958 5.8 10.5 6.1
2004 3,079 0 7,417 0 820 11,316 385 978 8 7.6 7.2
2005 3,820 0 15,426 383 148 19,777 423 1,332 9 11.6 9.6
2006 13,424 0 17,339 345 746 31,854 915 1,204 14.7 14.4 13.7
2007 5,461 0 10,353 234 450 16,499 709 1,087 7.7 9.5 7.7
2008 1,651 0 12,829 238 233 14,951 367 1,251 4.5 10.3 4.3
2009 6,434 1 7,763 0 211 14,409 625 1,015 10.3 7.6 4.8
2010 5,634 0 16,297 39 341 22,310 525 835 10.7 19.5 11.6
2011 778 0 5,575 37 50 6,440 225 1,264 3.5 4.4 3.6
2012 215 0 2,767 0 168 3,151 109 664 2 4.2 1.1
2013 148 0 6,647 74 150 7,020 56 500 2.6 13.3 2.9
2014 398 0 31 0 14 443 172 143 2.3 0.2 0.8
2015 5,399 0 817 0 290 6,506 213 115 25.3 7.1 6.2
2016 3,307 0 3 0 886 4,196 237 26 14.0 0.1 3.2

B PP ABMEE A RSO A S e 0 R R
NERE 20154 F ToRELESME. 8L U20164 O KREFHIERAE,
B P DERIEE R AR LAy 7R (YT AL ET),
RIS RARAEER (hEREZERLS), 1984FLIANIRERERIICEF TS 220
=8, KEE,
BEHELCPUE RABIT — X A L T D72, 19964 LURRIC IR E,

20164 DA 138 E .
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HEEM2 BJECPUEIZDINT

AFHH T, LA RO 5k CHE%E(L CPUE 2 HEE L, EIREMREME LCHER L,
WD, 1996 4 LUK O ALifEiE A O & f i 18 sl w15 o0 B BIRR BIR X B &
5% T @2 DER BT 5 A h SO FRBET — X 2 Lz, 1272 L,
WEKREE ~OT VU r— MERES B, A DT THEOBEER2RBERED 10%ART
DT —Z & BT —5 L R7p U RS Ulc, B Buiciitl Sh 7= 8,571 7 —# 2 L ¢,
CPUE OX Bl # InE AR LT —ALBIRIREET VA L, £, H, ik (Ao ¥
—hr—, FFEDLL) | WEOEHR, BLOENOOREEAEHIALE (BT =
UANER) & LTEEMETVEER LT, & ADRZAEERICIET — % OEOHAE N
AL, HEDRE LT EZOMAED T A =% B XOEHE(L CPUE 2 #EE T /2
Wb, BEMFE LTH O 2 & T LTz, BRESMITIERSAMICH D E0E Lz, N
A REHREREZHNTET VBRI LR R, TR ER T L E L TERIRENT,

log (CPUEl.].k) = a + Year; + Geary + (Year x Gear), + a;; + &

o [TEI . Year IZFEDEE, Gear [TIRIEDZNE. (Year x Gear)i L4 & IRIED L HAEH,
aij (X & ADOLRHEAFM, eplXi4F, j A, ME K TOEREZRT, MXORRITHIIEK
Mo RIS Tz,

BIRENTZET NOZEEHRT D120, AN OIS EEE OB AEICR L
THE—=E I DITHONT, BROEEDBE MBS IERS AN HHEML L TWRWNNE S D
WZDOWTEMEMICIHAR T, AN DO BICKE <R T2HIE RGNS, FEEOHE Y
FIZIEBR AN DL L T\ o7z Z &2, CPUE BEHE(LET L E L TRYTHD &
W L7z,

EFEET A BAEZN R D LSmean (Least squares mean: #c/N e V-H)) #5tH 525 Z & T,
FLAN DR ERE LTERE{L CPUE Z2#EL, Ay ¥ —bha—LBLUONTEbLD /
IJ/V CPUE &btz L7z (MK 2-1), FEHE{k CPUE I3 I A #: 0 IR L7225 & 1996 4L
BT 2T T L TR Y \2RIIiEnF£H LCPUE LV $ 4~ ¥ — kv —/L CPUE
ERT M AR LT, 1Y L CPUE TlI#E A CTIEO R, B L LR O CPUE D4
R (WK 2-2) BERD Z L ORBEHFHFENICHRELTWASZD, / 1)L CPUE
(Gijas i RS E) L0 LR Y ERERIEM L D,

—1552—



6 o= Avi—ha—)b
L5 - ~~MFEHL
7 -O-1E#1t
S 4
&
n 3
£,
1
0 A A A_A‘;A II T T T T T T T T T T T T T T T T T T T T II
o N < [{e) [ee) o N < © [ee] o N < (=] [ee] o N <
(0] [ee] o0 [ee] [ee) D (2] D (2] (2] o o o o o — — —
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MEX2-1. v X —bao—LBIXUNTEbH LD/ 2 F/LCPUE L EH(.CPUEDHER
TnFh., FHE Tl Z L THBE LT,
5
o= Fys—ka—iL
R =T EHL
2 -O-1Z# 1t
(@] 3 -
S
K
SSR I
¥
®
1_
0
MR X2-2. 4FEEIEOZ BN EDOLSmeanZ 3542 2 & THEE L - ifaiER]

CPUE. BXOEREFEEE S LRI L% CPUEDHER

TNEh, FHETHRT Z & THISME L7,
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