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SR - HARRERELIN 7 —KERGIIIERT, FRHABOKERB Y > 2 — LB K
PERFIERT. BB RK BEEMBFERTERT, & IR EAMOKPER G B > 2 — K ERTE
AT

= %

AHEEO G PR A TN I L ORI L 0 3G L7z, BRI (FARR~
L) BT D Z 2 ORI, 20,000 F Ll EDH 7= 1960 FF0HE 405 1980 4F
RAICTEBITPA L, 1991~1994 1% 200 K& 72 o7, EDOHEM L T 2003~2009
13 4,000~5,000 k> THERE L7223, 2010 FFLAREFRONBAME MNICHER U, 2020 A2121F 1,028

ho & lpot, WAEOE @A 2EOERE(L CPUE (kg/f) 1Z. 1970 FEARHTH (2 i (15.5),
1990 4ER#% I AR (0.1) & 72 o7, 2011~2017 £ % THIM, T OHERAMRY KL, 2020
FEOREHE(L CPUE 13 2.3 72 - 72, #E¥E(L CPUE % ML (CEPUKUEIIARAL, BT 5 4F (2016~
2020 4E) OHER D> S BETAEIE D &fIET L7z, ABC RED 720 O IEAMH] 2-1) 12 HES %,
2022 4D ABC &#HE LT,

FRAMIC K DI EFIAIC KAUE, 2020 Pk D B BE T ELER AU &l S 47z, ETRK
WrEmODH0, BEICHETIZLORNVEHIRETRETH S,

) Target/ 2022 4= ABC TEEIS
R Y & & F i
Limit (F k) (%)
Target 9 - -
0.7-Cave3-yr-1.08
Limit 11 — —

Limit |%, FHEEEO T THRASINDIRR VSV ORBER TH S, Target I, BIRAE O H]
REMESCT — X A ICENT 2O A I EZ BB L, BHEED F L ZENRER
DOHEFFN IR SN DR TH 5, ABCtarget=a ABClimit & LU, 2% o ICIFHEHE(E 0.8 %
7z, Cave 3-yri&, 182 34 (2018~2020 42) D E¥JREETH D,

IR Bag e & Mg A
& . ) A F fE

(Hh) (HR) (EHR) (%)
2016 — — 22 — —
2017 — — 16 — —
2018 — — 15 — —
2019 — — 18 — —
2020 — — 10 — —
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TSk HERENTH . BRI A
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IR A (F AR A B TR R, & WL R)
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1. FALE

AAMEILE AT (HARRE~ELR) O AZ T, BB T TRof) (25®
EENDRE, K TR TZLEDTERWVWKENMOOLESTH S, KHRICL DGR
FRNZIES W SRS O, —EHR O, 2R 15 em K OEIROKE SRS
HEORBAIERED A TR HHERENHE L DN TV D L3, HEAMkE, PEIREES O
e &L BIROEEIZ AT 72 B0 A2 ST E 72 (Makino 2011), #H#RFF L OB H
BT, NI AZIIOBRIE N EETIEAA TEIE SN TE Y, FHAEEORESTEmAIIT
DILTWD, Fiz, KETICE 2EWEEIEFHE 2K E S 4U, 2003 CEAL 15 42) ~2011 (G
K 23 4F) AR FE LRSS ) B O MBS E S M S T, B HEE O % < 13X, Ak 24 (2012)
EELE, Fii-sffilach 2 TEFREEES - 5l O F, ML TEEShTW5,

ap
(i

2. Hi

(1) 43Af - [Bl3E

ASRREIT, BB G0 DI 20T T L (X 1), TERE « JEER 50 b dbifE
OO GO LML LB E AR INTHD (i 1970), AL TIX, 5B 1 4%
IR RN O ROME CHAZER L, KOEHEBEORR LD, AFITE. &
FRENS IR OEBME, H LESHER SN DI RRICEIRO 7= KilE, #5325, ER
T, BRSNS EING 2B, BRI TIRROMICE TR T LG &2k
T% (Il 1991a),

RS0 O IUFRMHEI T A < AT 2 B ARWEEERIE L ORI OV TIE, I hav R
U7 DNA FRffifEik o RESI AU L0 | FKE RN EOEINGIC B KT HEM Y, FRi
Va5 OWRICE TEL TWD Z ENRIB S L7 (Shiraietal. 2006), L LR D, £OK

BEITAS IR TV 2R,

§

-

(2) Fhv - i

& D 12 BIZERHT HDZIRE, 2~3 AHaichiF THbd 2 (FARIE) 2011),
SEICE S D BEUT, KR 8CRIE TZHREMND 50~75 HE S TWD (KA - HYF 1986),
SAbte. HEFIZ 2R 50~60 mm & 725 6 A & THEHE - ik CAF L (FARIZD 2011),
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I IR D KR 5% T2 KIE 5°C R D /KIE 200 m LLHED & ~BEIT 25 (B HIRKPER
Bl 7 —Fh 1989), ARAAH ((AE 60~120mm F2E, 6 H~FH) O/oAiEliES ot
REIZITARBAZ2 S8 W, il 2 3% CIAR 150 mm FREEIZ 72 0 | ALk CId o o ED B s
KL D, REIZHOWTL, B kE (MHdHHOE), 2 THE 150~180 mm, 3 3% T
180~220 mm, 4 7% C 240 mm Fijt% & HEW 2D, MEREA Ll 9% & 2 s B CTlED 578 10
~20 mm FREEREZ VY (2, s 1988, BRIE RIEK), AHEOHFMITSKE I D,
BB, T TOVIIERITSMENDLZDEORETE 0%, UBBEICL-> TR, 2%
LT 5, Fio, MERR 1TSMEREOE (HEE) 2T 52 & & L, filx1F 2015 F48%1% 2015
EORFIZSHMELIZFERETR T, KRIEEERETH D,

(3) H#h - FEIR

HEVE 1 R el T D LRI L. TOFEDKE NS HAMEICES TS, —J7 ., MEX
1D 5 BT, I 2 MEFOERD LEEINT 5, SRSt & ¢ 8 AEIC
LRV ERD, 9~11 HIZF CRIRICH KT 2 (B 1991b), ~ZZ OFEIRIX, 1hfE
O CHRER) ICB W TEAD D AV — (11 A FTA~Z4E 1 A da, FETIE 12
A Efy) ICEF LT s, SHEKICiNDG Z Lick > THWEEEEEZ Lo X 51T
720 B 3~5em OIFE TR T D, ARBEOEINGIIEICKHERETH L2 (L
1992) . HARREB r IR~EIRHFECHIRRMBOBEREIZEALND,

(4) #AHEBIfR

TR B W T, N AZ TR E o/ RBSEEZ BICHET S (FARIE)
2011), AAOFEEHIMRHE CH D =HK > v 2/ X (Themisto japonica) T, % DA ¥
TME, BEE, A B, RERHD D (RKEEOKERBLE 2 —I13) 1989), AL~
X770 EORBBFITHEINTWD D, IR TH D,

3. BEOKR

(1) EEOWE

INENE OEEME U THA KRB L OERIR ORI T, EIR - BEREREO N Z N
X hRGE U EEM, R, B CE S, 2 DIIEIC X D8N 2019 FE T
BOK 5 E FKHEEOEEMEOLTIXEEOK 3E) 2 HDTE0, 2020 2138 2 H
FTETFLE (K3), FEIIM (12 H) & EZF (7. 8 A) LAOZEHIT, AARMELEA RO
WET, MUECEM (LLF, DEEW)) SRMHEEEME (LT, HEE WD) I2XD
HBEIND, WEIZ X DIHERIIDED 1~3FRETHLN, MIEL/NEL HDOETZJEY
T L DRI AERD 4~T7 ElE E s (K3), ek, RISV T/MNE & KT
BEREPFEIL TBY . MBI RE MR D ILR,

(2) EEDOHR

1965~1975 =DM &1L 20,000 b U HiL & m-o7- (X4, % 1), 1966 4D jfasE X
24,089 K2 T, Z OFIFTFKHIRTZ T T20,122 h > OISR & - 7=, 1976 F 1T E DS 11,746
R AT U CLARE, TR DU RIS L L, 1984 AEI2IX 206 b2 & IO 1%5512
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FETHDIAATE, 1984 FITHAE LI AR LV 1986 A DR IT008 N L7223,
1987 AELIE TR OB Ly 1991 4E121% 158 £ IR F L2 (M4, F 1),

ZOX D ERORMREAIZ LY . BRERIZ 1992 49 A 725 1995 429 H & T 3 4f#
DOEAHER LB A8 0 | BIRO[RIE % [X] > 7= (Suenaga 2008, Makino 2011), FkH b DAk
PSBAUT 72 1995 4 D S 3 HE M L, 2001 4213 B AYEALH 2K T 2,673 b L7220
1980 FARAFIEADAKAEITZE L7z, 2003 LUK, K H IR T H FERIC IR 72 S iz 2007
FEaBRE, 4000 h LI EE7RD | 2004 4E1215 5405 R bipodz, UL, i EIT 2010
FEEN B L, 2020 £ TiE 1,028 B & 2017~2019 4 (1,519~1,779 b ) (28] &
2,000 Fr& FES7E (X4, & 1),

FIEOWEREOHES (X 5) X, FEMAICIKEE (Wegk2) baoMhlFHL <
W5, (BT 5 R (2016~2020 4F) Tk, HFF&~ELROWTRLEAMEINZ R LTV D
D, EOMMITEFRZRCBEL o 7o, FAREEKBROEER N 2EITED 2FIE1T 2016
~2019 FFEFE TIH T~8FNTE o725, 2020 FIZITX 6 HFIEF TR F L2 (K4 FBELVFE 1),

R (X4 O bmEORER (K6 BLUFE2) 1T, 192 FLIBKETHREZ L7 -
721975 45 (3,539 b)) ZBEICPLIL L. 1980 AR 110 DR IR O EE AT 5 1995 48
FETOM., 50 b oaifg EARK Lz, 1995 FELIREHEIN L, 2009 4F1Z 500 ko & @z 7o,
FONANTHE Uz, 2 O, IO IS B3 4 0 3K LT 2015 4= LARE 5 O ) &
AL, 2020 21X 224 b b o te, R (2015~2020 A7) (23510 2 A& B O jf fE &
JAMEA 2R LTS, ZOESITEEM@OTNEETH Y, 2020 4F (243 b)) (XAT
(762 b)) IZHERTHI3ZENCE EE o7z (7).

(3) IS =

RS O M RS T L D 2000~2020 FEOF A LOHERELZK 8 BLUFE
3WRLT, 22T, NI DOBEND -T2 H - IO Bk AE A iREE e LT L
7oo BEEILERTIX, 2008 AEI2Z2H L 9,301 M L 72 - 7228, 2009 AELLKE 1,000~2,800 7 T
B L7z, 2020 SEOAF RSN 1,872 M CTH - 72, BEEREICI VT, AAMEEIE 2009 4 L4
B 3,000 MERTE CTHERS L2 D& L7223, 2017 FELAREMEY . 2020 A2 I3 285 T
1,613 M8 & 72 o 7=, FHEM CTIX 2013~2017 1% 200~300 {E CTHERS L. 2018 411X 78 Md
T LTS, ZO%EINN L T 2020 4E1213 243 8 & 7o 72,

4. BROIKRE
(1) EIEFHG D 7%
HEDHERIIEED 1~3 B THHLDOD, HEEEBICRKEDRVVNELZEDT-EN
Mk rERIIEROBLZ 5 EHELEDD (K3), £72. MEOREIIAREED 50
FPFHN TIA<ATOITEY | BIEREHNIIN RO EEME & 272 2 NG A XIXEIE
[fl—Cdb b, 2D, HEOEARE(L CPUE (MR 3) 1B D AKNE L B %+ S Bk
LTWbEEXLND, o T, WIEDOENHE(L CPUE 2 BIREIFEME L L, BIRDOKYE -
i 2Hlr Lz (SR 1), 2 LT, X0 Z2AMNREE S EIRENN &2 Hlrd 5 ~< |
KR E BRI OFERE(L CPUE 23 L7z, 7272 L, MRS B O IEM R 7 CIE L
%<, MRERE LTI T DI (FRER4), £z, JEMIC X 2 BIREHEEH
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72 b NTIREM DR RHMBRIC RS X | ITEOFEMKE L OFFEROEE L Lz,

(2) BREHBEMEOHRE

IS DOREHE(L CPUE OHER 2 H AWML (X6, 3 2) L/NEXA] (X9, & 2) 1277,
B NEX L, MPEIEOE MR RGE RS IS S HEFEBHZ B W TREERIC AW
TV ARG OEFHEMO—D2TH S (K9),

AARMEILERIC BT 2 HEU#E(L CPUE (kg/f) (X, 1972 FE & dcmn (15.5) & L. 1970 4%
AR L, 1990 I HRARE (0.1) 2Lz (K6, &2), D%, BKHAKRIZE S
DS ERE 72 1995 4E 00 S HENNCHR U7z, 2001 4F LA JE I s &2 4 0 G L. 2009 4F
1% 6.2 &V ) EUVMEZ R L7228, 2011 4R(21E 2.1 £ T L7, 2012 4R LI, 2018 4%
B & A 2= LT e s, 2020 EIEHTE (6.1) IZHATEBLT23 &heoT,

/NI OFERE(L CPUE (IX] 9, 3 2) 1XB R L OBHRH CHIC S WEL R L
TWb, BEpRZ — 033 SO/NEX TR —E L T2y, 2011~2017 FI2EB 1T 5 BEE
AL OEE I AHE KA LR TR N TE o 72, F 72, 2020 4EDOFE#E(L CPUE 13 3 ifEX 2 C T
AIEL VD L, Z0OESWIEEREB L ORI CEHEZ 7= (K9),

(3) MY OIREHK

AR I AT e/ T — 2 A3 > T D 2016~2021 4FE LRk (HEB I OE
BREATH) TR SionZ 2 OREMR A K 10 (27T, 1~2 AIZEBET5 &, 2016
~2017 FEIZHB W THEIX 150~170 mm Aitc. ML 160~180 mm Hijt; DEKRI % < M X
TW5b, KEEFROBEMSR (il 1988) D, ZNDIX2~3 A ERTHL LB X BN
5o 1~2 HORY A XDOMEIL 2018~2019 - TILD 7R o> 7205, 2020 4FTlX 1~2 A,
2021 FETIX 1 HZEHLITE o7,

F7-. 2020 4 11~12 HIZBIT A EE 150~170 mm OfEAIX 2018 48k (2 mifl) AN TR
LEZDND, ZOY A XD RECE FAR M Tl L7256 2018 4Ffk D8 1T 2016~
2017 % (2018~2019 4 11~12 AIZEB T KK 150~170 mm OfEAR) (2 TERW & &
Z b (X10),

(4) AT IS AR L OS % OMA EOHES

e BESL (98 b - (B IRKEENFSEATATR) 8 X OVHMNIC £ 5T 2010~2021 -0 4~5 H
I R By C e SN2 A BEREOR R ZX 11 IR T, £72, 2010 Fiidk CHRE
SI-ER (87 B, M 127 ) OFEMAER T2 AV TR BIER R/ 2 KD, ARk
Z L OF R CPUE (B/ME) %X 12 127,

2010~2011 4713 3 7% X0 4 ik UL EDHERR CTE 2 H 0D, 2012 FFLIFE, 2020 4 & RN CHA
EBrbnp otz (®11), 1 Ao CPUE ICTER T 5 & 2020 4E8%1% 241 & 2010~2019
FERR DY) (226, i 54~446) EMERE L7 (K12), ZHUZE D, 2020 Fiko &
FEVTEARETE (2010~2019 4EF)) Th o Z &R I T,

HPIENB LOKREA OKENTE - BOEWMETTR) 12X > T 2016~2021 4 7~8 HITHK
R~ R pp C 320 S Av7- A ARSI A E TR AR R A R B R S ISR LTz, ~F
2 OBUF RN 2016~2018 FAZHT T 1 sk I L7z EHEE Sz, £72. 2019
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FECIEATEIC T EAIRD T 2500 2 AN E L. &KL L THEFERIT
B U7 & ROAE T, 2020 4ELARE, BifF &L 2 ez o K& < L, 2020~2021
FOBFEDOAFHI 2019 FICk L TR 2B EHE SN, £, 1 ADBFE Tl L
2% E . 2020 FFf OB E L 2015~2019 FFRICHRTERWE ZE 2 b (WX 5-2), =
D E I 2020 FHEOBFEICEAL T2 DOFE T Lo 7=,

(5) BIRDOAKHE - By

AKHE - Bfa) OPIWTIZIL, FRIEROEREL CPUE (&R 3) 2RV, RENREZ M- T
1970 AR R IC iR S Nz i e (1972 45 15.5) & =%y L, 103 Z @A & Hhr, 52 %
AL RN OB R E Lz (4 6), #E#E(L CPUE (% 2011~2017 4EIZHAME A %2 7~ L7228,
2018 AELIBEIEI 2/ 0 3 L, 2019 FEICHNLOBER % Elnl > 7228, 2020 4120 2.3 F CIK
T U7z BAEXY | KYEARNAL &Il L7z, BT S R (2016~2020 4F) DR OEHE L
CPUE (Z2W T, BEUFREOMEEIZ 0 L OFEEPRD RN oT272D (p=0.63), &)
IR &I Lz, 72388, 2016~2020 4EOIEHE(L, CPUE O @A) 13 H AL 0 S fa & IR
AR R (WRERS) SHhn—E L Tnb,

5. 2022 &£ ABC DEE

(1) BWFHHDFE &0

EEYE(L CPUE 1%, 2011 4 L 0 g a2~ L, 2018 ARLUREHEIR A 8 0 K L T 2020
I 23 Lo tn, BIFKUEEITRAL, BhA3ALIEV &k L7,

2022 AT IEE IR & 72 2 2020 AR OB 1X 2015~2019 FERIZ L TR & 2 W K
ZENRBENT. (RK 5-2), BIEKELZNET LD, BEICRET LI LRV E
IBE T RETH D,

(2) ABC OHEE

MR L EERREEAMEATE S NG, ABCEHED O DOIEAMA 2-1) 1I2k-
T, BFEKMES JOEREEEME WEOEHE(L CPUE) IC&bE CTREZIT) Z L4 H
AR E L, FRUICTXY 20224 ABC #5HE L7,

ABClimit = §; x Ct x y;

ABCtarget = ABClimit X o

vi=1+k X (b/)

811, KRYEDMEALDOGE O KHAERTE L% B JE LI FEHEE 0.7, Ct i 2018~2020 40 F
)it & (Cave3-yr) Th D 1,442 h b Lo, yi OFRE k IZEEHEME 1.0, b (0.27) & 1(3.4)
IFEEYE(L CPUE @ 2018~2020 fF-DH & & FEHIME T, v 1% 1.08 EREI N, o, B4
Foo lIAEHERED 0.8 & LT,
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‘ Target/ 2022 4= ABC RS
L £ : F i
Limit (ER) (%)
Target 9 - -
0.7-Cave3-yr-1.08
Limit 11 — —

Limit |%, FHEEEO T THRASINDIRR VSV ORER TH 5, Target I, BIRAE O H]
REMERT —FRAEICERT 27O M EEMEZZE L, BHEEO T TRV LENRER
DHEFFNHIFF SN D EETH 5, Target—aLimit E U ARE o ITIIEEAENE 0.8 ’i’fﬁb\f:o

ABC 1T+ DN &2 WUEF A L7z, Cave 3-yr (X, 875 3 4 (2018~2020 =) D FHyjfas

Thd,

(3) ABC Ol

WEAE M AR B IS NIz T — &k (ENE Tev Wit~ ¢
2019 4R B fife el 2019 RO E
2020 4EifSE B EE 2020 fEifSE R OB
2020 4 IR 2020 FFE TOMIEDIERE( CPUE

A o 54 . . ZEJRE | ABClimit | ABCtarget | &
(51 FE A FRIEE P | mre) | @Ere) | o)
2020 4= (4 4]) | 0.9-Cave 3-yr-1.07 — — 17 14
2moﬁqﬂn0$‘a70we&wnﬁl — — 8 6
P ATA)
ﬂnoﬁqﬂnlE“QTCme}w06z - 8 6 10
P )
2021 (%)) | 0.9-Cave3-yr-1.21 — — 18 14
2021 % (2021 2 0.9-Cave3-yr-1.14 — — 17 13
F AT

2020 EMPIEIAGEE T — Z OBINC LV | (L CPUE [ERER S 772, yi DIENE
N, ZOFREE. 2020 4E ABC 1 100 R AL TIZIEER LT H DD, 2021 £
FHETIX ABC 28 F HEES LT,

6. ABCLUNDEEAKRDIZE

AEER B AR 2 N 2 EPREBLEE S I K o TS SN D mED T T, 2K 15
cm A DA & i 9~ 5 BUE AR STV D, E7-. IBIEMARTO 0 5o 1 AN
SHEBLT MR COBELPERT L2 ELREINTND, LrL, Z0 0l 1o
HBUFIZERO TN L, RSO O TIRERESN T DI AREERS L, 20
X9 R ZRR I TR IR IE B RIS D T2 DR, NF N OF o B & (e EE o
L. ZOWK CORELHSNICARTOIMLEND H, ITF, FHMRRILER A2 IREEH

T A U TR ESE IR T IT 2 27 A (f : dbiFE~ -~ a GIRE Y 27
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L (AbiE ~ -~ 2 G IR BN B IE RS0 RS 2014) OB N EARSDOH Y | ZD X
VIRV AT LD AARBIHA~OEAEZRFT 5 LIFAERTH D,

KEEFFClX, AEIRE AAYEILI O~ T LA 2G4 & LEEREERm 2K E L, KO
AL R & LB L OV B B OHHE 3 FRL 15 (2003) EEEN B U b OK
FEFT 2005), [FFEITFEAL 23 (2011) FETHR T L2, FEh STV eHE D% IXFE
i 24 (2012) EFELIRE, Biiz oWl CTh b TEJREERIREE - 5l O F., Mk L T
INTHBY, %Ll ESHEE_RTLLEND D,

7. BIRAXHE

FKHROKPERR Bz o &7 — « | LT IR BERRBR Y « 5 RO PERR R s - 5 AR IR OK PERRIR Y (1989)
NENGOEREEEEBIZRE T DM e . B 63 AR LK PE S M E T Bt
B TR 36 R 3, 118 pp.

AbifEIE ~ -~ = G BRI B R L FIOTERERE (2014) At~ T~ 2 EIREEAT A N T
A . AbiEE TR B W TEREREHE N K PERRER Y, 64 pp.
http://www.hro.or.jp/list/fisheries/research/wakkanai/att/managementguideline.pdf (2019 4 10
H 28 H)

MisEIEAF (1988) N NZ OH AT 2 IEHERITIE. 5§ 2 BINZ A Z e R F,
NFNZ G R, 40-50.

HIARSER « LREAAAC - it (2011) BKH VRIS T DN F N ZAFHEFR D KRTER 340 &
Bk, KEHISH, 59, 615-630.

Makino, M. (2011) Fisheries management in coastal areas. In: Fisheries management in Japan.
Springer Science & Business Media, New York, pp. 63-82.

wE W HT s (1986) TS (T) | . fEEMEAR, HO 1140 pp.

PILZREE (1970) NZAZ OEIFAEWFARINIGE T R HE (TH) . H KD, 22, 59-69.

Shirai, S. M., R. Kuranaga, H. Sugiyama and M. Higuchi (2006) Population structure of the sailfin
sandfish, Arctoscopus japonicus (Trichodontidae), in the Sea of Japan. Ichthyol. Res., 53, 357-
368.

Suenaga, S. (2008) Sandfish resource co-management in Akita Prefecture, Japan. FAO Fish Tech Pap
504, 191-200.

LR (1991a) B AWML B0 2 N Z 2 OWEIER. AT vy 7 GRS
H%, 21, 67-76.

AIFR (1991b) ~ZoZ O SR, 5 4 B2 2 ms & (PR
FRE), HAHEIXKEENTFERT, 25-31.

¥ IJJ7"<ﬁ (1992) NZNZAFERHFFEDOBUR & 4% OB, 5§ 5 NI 2@ R

HE CERR 2 1), HARHEXIKENTFERT, 40-43.
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£ 1. BAEILETICBT 2N ZOfER ()

(Bfr 2 b ) (AL 2 b )
£ HE IWB K Sk Al 0 wmih R IR Bk H& 0 Al
1952 295 245 540 1981 21 933 517 1,938 15 3,424
1953 184 1,046 833 2,508 4 4,575 1982 16 884 577 1,244 17 2,738
1954 90 709 855 1,260 2,914 1983 31 376 168 357 13 945
1955 90 304 319 559 0 1,272 1984 10 75 47 74 0 206
1956 143 814 773 1,995 4 3,729 1985 5 166 70 203 3 447
1957 124 521 548 1,635 2,828 1986 19 761 328 373 3 1,484
1958 170 537 432 1,885 1 3,025 1987 27 194 98 286 7 612
1959 82 1,592 1,480 6,780 67 10,001 1988 17 134 59 248 8 466
1960 90 698 651 3,834 20 5,293 1989 12 122 37 208 15 394
1961 163 552 454 5,741 70 6,980 1990 9 107 24 150 12 302
1962 301 826 772 17,905 76 9,880 1991 3 55 26 70 4 158
1963 153 1,103 824 12,003 263 14,346 1992 5 70 32 40 3 150
1964 86 792 663 10,350 341 12,232 1993 5 105 44 7 161
1965 140 1,415 1,275 16,610 1,713 21,153 1994 2 52 51 0 13 118
1966 122 1,458 956 20,122 1,431 24,089 1995 3 90 61 143 11 308
1967 105 2,047 1,274 18,480 674 22,580 1996 4 73 50 244 7 378
1968 96 1,993 1,051 20,223 249 23,612 1997 10 205 117 469 14 815
1969 50 2,326 1,532 13,179 1,045 18,132 1998 8 290 180 589 6 1,073
1970 64 1,834 1,538 13,015 818 17,269 1999 14 282 129 730 2 1,157
1971 97 2,841 2,038 12,548 1,331 18,555 2000 15 270 160 1,085 53 1,583
1972 112 2,096 1,664 14,422 495 18,789 2001 34 622 405 1,569 43 2,673
1973 75 1,819 1,285 13,909 1,341 18,429 2002 11 203 280 1,922 244 2,659
1974 113 1,937 1,647 17,735 1,258 22,690 2003 99 487 402 2,969 444 4,401
1975 89 2,563 2,516 16,954 1,076 23,198 2004 23 601 690 3,258 834 5,405
1976 45 1,038 867 9,658 138 11,746 2005 46 605 451 2,402 683 4,187
1977 13 1,126 940 4,557 84 6,720 2006 39 452 641 2,625 527 4,284
1978 22 1,109 648 3,481 4 5,264 2007 14 302 471 1,653 161 2,601
1979 8 810 728 1,430 6 2,982 2008 31 185 359 2,938 1,363 4,876
1980 23 490 300 1,919 11 2,743 2009 203 667 448 2,648 820 4,786
2010 14 650 407 1,832 495 3,398
2011 26 454 589 1,983 364 3,416
2012 22 320 374 1,296 209 2,221
2013 39 271 345 1,509 576 2,740
2014 14 222 326 1,259 755 2,576
2015 14 291 470 1,148 888 2,811
2016 8 221 345 835 821 2,230
2017 10 163 274 527 604 1,578
2018 5 87 183 605 639 1,519
2019 7 251 294 783 444 1,779
2020 1 178 275 406 167 1,028

2020 FITEHEMTH D,
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#2. AARMALEICB T A MMEEDERE (1 2 H50F) ICLHd NI AZOERE (FV)
& Atk KON DR HE( CPUE  (kg/#d)

. FE#E{L.CPUE
= 61 B — — —

2l BEALE B Hrigph
1972 1,878 15.5 6.5 20.7 16.4
1973 1,240 8.0 3.6 11.2 9.0
1974 2,966 8.3 3.7 11.8 9.3
1975 3,539 14.2 6.7 19.8 16.1
1976 1,517 8.0 3.4 10.9 8.7
1977 816 3.1 1.3 4.2 3.3
1978 581 2.4 1.0 3.2 2.5
1979 325 2.4 1.0 3.3 2.6
1980 213 1.3 0.6 1.9 1.5
1981 508 4.2 2.1 6.1 5.0
1982 363 3.1 1.6 4.6 3.8
1983 90 0.8 0.4 1.2 1.0
1984 13 0.1 0.1 0.2 0.1
1985 54 0.4 0.2 0.7 0.5
1986 88 0.9 0.5 1.5 1.2
1987 68 0.9 0.5 1.5 1.2
1988 87 0.9 0.5 1.4 1.1
1989 73 0.5 0.2 0.7 0.5
1990 47 0.1 0.1 0.2 0.1
1991 24 0.1 0.0 0.1 0.1
1992 16 0.1 0.0 0.1 0.1
1993 13 0.1 0.1 0.2 0.2
1994 14 0.1 0.1 0.2 0.2
1995 38 0.4 0.2 0.7 0.6
1996 48 0.6 0.3 0.9 0.7
1997 107 0.9 0.4 1.3 1.0
1998 67 0.8 0.4 1.2 0.9
1999 76 1.2 0.5 1.6 1.3
2000 106 1.9 0.9 2.7 2.2
2001 294 5.0 2.5 7.0 5.8
2002 230 2.8 1.4 4.2 3.4
2003 412 4.9 2.3 7.0 5.6
2004 274 3.6 1.8 53 43
2005 187 3.0 1.5 4.5 3.6
2006 434 2.4 1.2 3.8 3.0
2007 406 3.3 1.7 5.2 4.2
2008 381 4.1 22 6.5 53
2009 571 6.2 3.3 9.6 7.8
2010 267 3.5 1.9 5.6 4.5
2011 417 2.1 1.1 3.5 2.8
2012 214 2.7 1.5 4.5 3.6
2013 369 3.5 1.8 5.4 4.4
2014 253 3.4 1.9 5.5 4.5
2015 362 4.0 2.3 6.4 53
2016 347 4.6 2.7 7.3 6.1
2017 448 4.9 2.8 7.9 6.5
2018 349 1.8 0.9 2.9 2.3
2019 279 6.1 3.6 10.1 8.4
2020 224 2.3 1.3 3.9 3.1

2020 FIIEEMTH D,
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3. BHARWILEHICB T A2HAECEM (125 0F) 2L 50 HEEk

FRIMNII N Z N 2 i U =i 5 &2 R T,

A 5 AL ER 5 P R R
2000 2061 ( 8) 2347 ( 9) 2373 ( 6)
2001 1239 ( 9) 3,174 ( 12) 2805 ( 6)
2002 908 ( 9) 2974 ( 9) 1,695 ( 6)
2003 954 ( 7) 2919 ( 11) 1,523 ( 5)
2004 701 ( 6) 2,510 ( 11) LI73 ( 4)
2005 1,603 ( 10) 2,722 ( 12) 899 ( 5)
2006 1,989 ( 11) 2,541 ( 13) 2716 ( 2)
2007 2,537 ( 10) 2873 ( 15) 351 ( 4)
2008 9301 ( 11) 6357 ( 13) 519 ( 2)
2009 1,692 ( 10) 2,99 (15) 456 ( 2)
2010 1467 ( 9) 2,801 ( 16) 169 ( 2)
2011 1,085 ( 10) 2,868 ( 16) 200 ( 2)
2012 1,566 ( 10) 2,845 ( 10) 87 ( 2)
2013 1236 ( 11) 3,152 ( 17) 204 ( 2)
2014 2413 ( 10) 3,106 ( 15) 243 ( 2)
2015 2,594 ( 9) 3,168 ( 17) 266 ( 2)
2016 2225 ( 10) 2,777 ( 17) 195 ( 2)
2017 2,721 ( 10) 1,662 ( 15) 275 ( 2)
2018 1403 ( 9) 1,98 ( 16) 78 ( 2)
2019 2,703 ( 9) 2309 ( 15) 159 ( 2)
2020 1872 ( 9) 1,613 ( 15) 243 ( 2)

2020 FIIEEMTH D,
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HEEM2 BEARICEITLININGGEES

PR O B OHER 2 M 2 X 2-1 1IC- 3 (BKEROKERBLE > % — 2020), 1996 L4
ﬁé\ FRH RO & N2 g BT A ARWEALERIC B DR D 4~6 Hlx HD D, FKHIRT

. BN O NZ N Z 2R ILTZ 1995 05 BIR TN 3D X (28 )N g %
BREL, WA (ECHAEOEM1 o 0E) NG (RMIEER cthth
By LT % (Makino 2011), {#ATAIZ L D& R T 2010 LA 200~680 k> OHipH T
B A VR L, 2020 AETlE 218 b i2o7-, INFRIC K é/%é% 1% 2009~2017 4E (23
DL 2018 FE L VESINL T 2019 4E1213 479 hr & 3 %ﬂ%@ Sy¥EE BlEo7-, UL,
2020 =TI 191 b2 EHIFED 4 BT £ > 72, 2020 47 ’\”{&'@ﬁ%ﬁ@& LT, O —
70512 H FAJEEITD 54 (2016~2020 42) THRbHIES, L EH (2010~2019 ) D
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5| ARk

R KPEIRELE > & — (2021) F0 2 FRH D2 A~ ZIEIEIRDUTHOW T, 5F0 2 45
NG NG R ik BB 11 pp.
https://www.pref.akita.lg.jp/pages/archive/53477 (EDE H = 7= % v FKHIRAXY A k.
2021 48 H 10 H)

Makino, M. (2011) Fisheries management in coastal areas. In: Fisheries management in Japan.

Springer Science & Business Media, New York, pp. 63-82.
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HREHI3 HE1ZS5UFD/N2/\32 CPUE ZEILDFiE

WK 129 N&ED/NHF Y CPUE (—HY% 7= OffER) OEME(LEITo7-, 1972~
2020 IR 1 2 5 V& OERGEIE FICH S & | BERIE 10 21K EO BRI -
Bl R L@ E T — 2 LW, T2y horbEarXy v TN 6EHIL EE
&5 Z &b, CPUE £Z£%E{LIZ1E Delta-lognormal generalized linear model (Lo et al.

1992) ZHW o, ZAUIHAIRE e DR 2 TRIT €TV L Hifk 72 586 OxtE CPUE

(B %= THIT 28TV EMNAIITT 2 51T D, BT VOREREL LT,
AT CIX ENM, B CIERMMERE Lz, 7/VETAOBBAERE LT, Ak
FETNTIHFE - A - Ba—F - /NEX -4 H - /NEX . HERELEZ (X AEH
HZ7Y), Ak CPUE £7 /L ClE, RRROFAEBITIHAWVIER (RREEERED 75%%
T A L a— FEh) (Biseau 1998) H X 72, AIC Y7V IEIC L 5ET LVEINE
TolfR, METLEBIZTLETANRA MET L E LTRIRESNTZ, BifilERTT
VE L OVETARE CPUE £ 7 /VIZ DWW T, /NERBNZEN RO F/N "R 2 Rdlz, A
BERET LV TIER Y RT 4 v 7B, Flfallf CPUE E7 L CIXARER S L, W& 4%
Fe U EE/INERBNCEH L2, £ LT, TOMEE/NEXZ L OFEBIXE TR L
=LY & SR EEORENE(L, CPUE & 8D 7 (2 3-1),
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Biseau, A. (1998) Definition of a Directed Fishing Effort in a Mixed-Species Trawl Fishery, and Its
Impact on Stock Assessments. Aqua. Living Res., 11, 119-136.

Lo, N. C. H., L. D. Jacobson and J. L. Squire (1992) Indices of relative abundance from fish spotter
data based on Delta-lognominal models. Can. J. Fish. Aquat. Sci., 49, 2515-2526.
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HREM4 MERTERKICEY 51R%/L CPUE DRE

ASREETIEMIEOIEHE L CPUE Z B EHFIGEEICHRA L TWb, £O— T, KEINY
AT AHMERICET 5 EBEBBOIRERNEED 3~4 B2 50 TR, Z OHFERKR
HER LT, LV AENICERB M2 HWT 2 R EE LW, o, FKHIREBMIRICE
LIS OFELUELMEICL > TRASL ZENEHRESNTEY (BKMEKERRE ¥
— 2020). ifadie EEIEEE LS OREEZ T BROVZEROF N L REH T 5 % ER
b5 (EEF 2004), & 2T, 2003 FLABEORK H IR E B OBESHRE AF L (BKEEK
PERELE 2 —  FME) . WEHET LV AMEE L THEHE(L CPUE 23R 7,

UTZ7LVETNVE LTHRELE,

log(CPUE) ~ Year + Season + FC + SST + Year:FC
T ZC. CPUE (Zifaf & % i ER THI - /2B, Year 134 (2003~2020) . Season |FiffE 1)
(11 A FAI~1 A¥A)) . FC ity Ak, A, Al RE. &) . SSTIXHEHED
Wi KIE (BKH U HP,  https://www.pref.akita.lg.jp/pages/archive/2203, 2021 £ 8 A 19 H),
Year:FC 134 L O BAERH #/rT, SST Z i, =nlisa T I hNVEH L
LCfiotz, 7eds, BRHEZET (k) THRELZLa— Rbbo7ohd, 2013 FOJRMEN /e
MolzZ b O L AR T L a— REDRD TO 2R b o T 7o DT B RSN LTz, 3t
BAZS 5 DA % 25 2 T Akaike's Information Criterion (2 X 2% 7- 0 5 /LER 2170,
A NETVACET DFENFEOH/ —F ) (Grafen and Hails 2002) %Rk, i &L
CPUE & L7 (JE®F 2004),

T IERIROFER, 7LET DL SSTEBRWZLONRNA hET L E L GRIRS L,
(L, CPUE (kg/%) 13 2004 4E T fil (388) ZoR L., Z DB Z Y K L7A27)s b
D LT 2017 FITHRAL (22) & 72572, 2018~2019 (I, 2020 2L L T 31 &
Rolz, MER L OVERBEMEOEYE(L CPUE IZ DWW TEIM A2 g T 5 & . 2014~2017 4Rl
Fixm (Ke) Lie—FTHEFIXMETLTEY HWiEX 4-1), WFDO b > RiZRze-
Too ZOBEME LT, NENZOEIVHRIE DA - BENFFROELN S o7 2 & A HE
HEINTWD (BKHARAKERRE > % — 2017), EEMEBIIHISIRENTHD &L HI
SZERIETHLZ LD, ZOXHIRFEIHFAELD EEZOND, TEMIRORESS
JEZ EMICHEET 5 2 IR ICRE R H Y, 5%, T—FOFNFELED T
S OIHFT D MERD D,
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FRHROKPEIR B o 2 — (2017) 1K 28 AR LS 3 I Z S G R B r. Pk 28
EEPE N NGBV R B, 12 pp.

KRR EEIR B > 7 — (2020) FHATCAERBIANZ 2 B R IGH#EZE R SRooaEE
INBNBGIR KR R hik = E B, 8 pp.
https://www.pref.akita.lg.jp/pages/archive/45638 (£ D[E &b Z 721 v MKHIEAX YA k.
20204 6 H 16 H)

Grafen, A., R. Hails (2002) Modern statistics for the life sciences. Oxford University Press, Oxford,
345 pp.

JEHF 7% (2004) CPUE #EYELICH W BN DT T 7 v —F . KEWEMFE, 68, 106-
120.
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BEEHS5 ARMEHAZEIC LS ERERTORA

IKPEG TR FEFT K PEE IR ZE & o % — Tl 2016~2021 4F 7~8 H IRk A 2> &5 58 R o
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