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ITED<, 2019 FELEISMEDREEN B TH B, BHAIC
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(#)

DfHE LTHEINTWLS, 1970 ERIciE. [BYEILKS
RERERUHBHEVEEICSI 2FH U ﬁ¥ (Bensch et
al 2009) BT, £ 1977 &£, 1978 FEIcFBARDSERM 2
EITRBBHREEDTONIZ, 1980 FERITIBY EHFEMNG
bO—/UREEAERIR L (Bensch eral2009) . AL A DIF
MNTATY I FEFEO AL EEEITREL TLE (Ingole
and Koslow 2005) . ZD&icld. KREGAL VI 5T 18
BORREOEB AR CHRA GEEORMAENEN CIREL.
HETEF AL ALV ITTAHBERRETEZHE-B
ED bO—)VAESEARETOTWS (Bensch eral 2009, B
1EH 2017)

BAADBEIMTIE. EICL 2T I2ERF U ALAEELEH
Brige LCHRE bO—)UREEITOTUVSD, 2018 FLRE
&1 EDHETEDTWVD, TNESDMIET A HAHIVIERE. &
a1 > NiEER. BRR 00 EBsALOELE AR S LTH
BL.FVAZADIENNCZF oAV YREZ/PrOvE
ARRA, ZFIZTOAEA FUF 3 TAZSERBELTL
% (Delegationof Japan2021) . BAMTIEHIC, 1 EDEI
AAEARDS SIOFA /BN TIRET 2T DB 2D, ZTDREN
RIERIITVTAFTATHY FUALANERELTLEL

1. BARUZOMOBERICKZBHRNF AL REZE ()
7—74I% Branddo eral (2020) (TED<, 2019 EDHAKICLS
FEEE 1,653 b UTEDN RRKRDBEES HBTHFICIE 2018
Ei’(’a’:rbto 7l SIOFA ITH I 2 E R GEEEAICED
E. FR 80 BRAEEICRAILAT SN TV,

REE & BALS -
mg | = | @ | e | = | ® |ax]| 7
20114 612 0 612| 2,878| 1,279 4,157| 4,769
20124 105 191 296| 3,898| 1,291 5,189| 5,484
20135 1,263 2| 1,265 2,991 1,157| 4,148 5,413
20144 452 0 452 2,483 615| 3,098] 3,550
2015% | 2,119 276| 2,396] 2,097 751| 2,848| 5,244
20164 1,977 ol 1,977] 1,531 13| 1,544] 3,521
20174 1,972 81| 2,052] 2,393 803| 3,196] 5,248
20184 1,066 300| 1,366] 1,090 692| 1,782 3,149
20194 1,667 0| 1,667] NA NA NA NA
20204 1,058 0| 1,058] NA NA NA NA
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(Delegation of Japan 2021) . BAMUANTIE. 7V IHED
FE—IVADF X ZA - F LIS T mERRE L THRE
LTW3 (Delegat ionofthe Cooklslands2021) , Z MDA,
IHEICF AT T UfofpEs L BED ~O—)Lif
# Q0I3FXEQ) . A—XZUTFOO—/VEE 016 5F
£0)  FEO O—/LVHZE 2002 FFT) SRR

(2013 =% T) "% % (Blake and Larcombe 2021, Delegation
of China 2021, Delegation of Republic of Korea 2021) ,

it

[5%8]

FUALA Beryxsplendensid. 2 AFZABF U AZAF
FURALABO—FETH B, T A2 BITIEAEDMITF >
AVF A B decadactylus & 7712 >F 2 A B mollis ha&%
N5, E1 Y PRI D3 BHIDIT DN BEETNHDIE
FUAREA < FVATERVAD2TETHY . T F A
BEMRITIIEEENTVEGL (EFIEDL 2014, BIFD
2017) o LAY FETIE 7 7V F U ABKREICRES N
PIDd% WA - Ik 2012)

FUAVFVARKSPEETRRMIC LI 2 BERFIC
XETED, 7T7EF 2 AIDDTC F AL LE—HEE
LTI/bNBT &b HoTeh . FAEH (Yoshino eral 1999,
Yoshino and Kotlyar 2001) . &= (Akimoto etal 2006) 7
HEESBESMNCGY . RETIEIEEENTWS, 70+
>V AIBEFLEBORR, PIE-DEEROHEBIEIC K Y
AZA EHBRIETREE ENT LB D (Yoshino er al 1999,
Yoshino and Kotlyar 2001, #k 2013, #H - &5 2015) . &
D2 BENRDSERT BT LIFBEB TIEEL,

(Cagi)|

FURLAEKEGE, 17 ¥ KEEOBHD SBTEIC
5376 L, KRt S ©mLIcER Y 2 GKET 2008,
Shotton 2016) , FfeitHETERERIC SV TEHRTE LIEFEED
FEHNTEENTLS (DiBlasi eral2018) , AED TR
FYAVFVALIFFERY (Shotton2016) . 7Tt FV
ADRHEHLYEHREE CTLEHDS (Yoshino and Kotlyar
2001) ,

AEILII~ SRR CRPE TR R R %5, Fkot (2007a)
W DO DY TRES N HBIEOR/ NEXRETTIC. A8
DEXE 12~18 cm DRICEET 5 LR LTz, T5ICER
DD B Cd 5 LRE L T FRRDRX R & il
HBOBFRD SHEADR T 150~300 BRIEHEE Lic Ghot
2007a) . BEEIZHGE 200~800m |2 < EE L (Busakhin
1982) . Bi&h 5 BEOMICHEICHBERE L TRET S &%E
ZABNTWS (Galaktionov1984) , PR > R3ETH. K
ISR ELTHRIFAICBERES FTTR L. ZOHMEREIDRE
IFEEREHTRVMBAELFHS5NS (#4AIFD 2010)

(#E5R)

B4 NEICBITBF 7 A2 DEIEAIE FE¥ERD) ET
HY. FIT 12 BHS 2 BIKEIDNZVWEHEEIN TV

(Bouwer etal2021) » 50%DEELEN S 2EXE (FL50)

IS MRS £1838ecm TH Y ZhUE 9 RITHEE T S (Bouwer
etal2021) , #EEHICEHIF B FL5O (34842 31~35 cm TH Y
(Lehodey etal 1997, Gonzalez etal. 2003, FkyTiZh 2005,
Shotton2016) . T DHEEMEIFZTNL Y EKEWLD (Brouwer
etal2021) . FDEEETIEE SICRELFHEELEFOSN
TW5 (Floresetal2012) . W#EEMAETH Y. FL50 LITFDME
EOMELIFIZEF 11 THBH, ABMERF SRS ERD
HEN., HEOPERDOTETELNTVEIEENLHS (Bouwer et
al 2021) , B TOMRITINLINBMMREDFRERTLIE
FEHARSERITH B T EH 5. —EINRAICEEEDEINZTT D &
EZ5NTWVS (HERIFH 1975, Alekseev 1986) , TREEAGH
T AATBEDEE 40 cm FIEOERERT 30~50 L (ERIF
H 1975) . Za—AL FZ7BEDRXE 34~40 cm DfEE
T 27 5~38 A (Lehodey etal 1997) LHEEITN TS,
EESRERSEIC A S EHBEBENEHF SN TLIELY (Brouwer et al.

2021) .

(&%)

A REICHBITEF A LA DRMEICEYT 2EEN T
Rz —fRMICH > A A DEREEYE. NLAALTY
BEORREMUEE. 1HE. ICHE AF738THY (8
SRIFD 1975, Diirrand Gonzalez2002. #EH 2007) . BRI
HFOABRERHEL DT EHERENTULS (Dubochkin
and Kotlyar 1989, #g# 2007. Horn etal2010) . KEELE
HTOBARAROICINE . AF7 8. 7B AT L.
HAT7VB BREB. I\EhA TV NI AR, EEED
BTN (HO 19730 A - 4K 1973, #iZ& 2004) . AR
RIHBEWTS V7 b VBHSEIA70XT b UBIIBTTS
BAHREN TS (Nishida eral 2016) , @I > F3ETH.
KREUEEDZUBILEE ClEthOELE & BR  IRRDRERI
ELEORT Y BRICHE S BEOE b Z KB L TLSATEEED
H2 (FHFFH 2014) . FHEOEMIEFETHS (EIFH
2017) &

(HEE]

1> NEICH 2EBEITREB TH S, BALE Cldt A
EOMIVAEICEZRENRESNTHSY (EFD 2017) |
FAXAFTADBABRHLSEEREIN TS (Taniuchi 1988) » Z
DB TIE 1 S (Varghese etal. 2013) . A% (Clarke
etal1995) . RARZT VY7 (Bestetal2014) ENBAR
DSEEREIN TS,

E3:))|

= b2 U7 DNA OERAEERES DT TlE. AFEFEEA
> RE - XTBEORB. M, ERFEERO—SEAREICERR
BIMEDRRBDEN TV, LH L. > REFEEKFEBICEIT
BEGHDEIERSHOSNT | KERTIHET 2/\ 721 TH
BHEN TS (Hoarau and Borsa 2000, #iA(ZH 2015) ,
Fle mrET  FEOBILER COELMEMEIEERD 5N T
LR (B4IFD 2011) . SIOFA TIREEMIC, M1 R
DF AL A AR, HR 80 EXBRETZHER2 DDE
BEMICHITTERYIKR>TWLS (SC Head of Delegations
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&2 BV FEICHBIT 2+ A 41 DER - FREGOMTERER
BRFEHICE DT von Bertalanffy BRI ZHE LIEAZEERD 5. REHR TOHREREXREFE LTz, Nishida (2020)

HBER, Brouwer etal (2021) & Brouwer etal (2020) =F#H LIcHDDT8. BEIZEE LT
FhHEREXE (mm)
ik EiE
1 2 3 4 5 10 15
Brouwer et al. 2021 BmERAVEE 209 235 260 283 305 394 457
Sawada and Okuda 2020 247 273 294 311 325 363 377
Santamaria et al. 2006 194 222 247 271 292 376 431
, [EaicRe 2 A=

Ivanin and Rebyk 2012 186 228 268 304 337 468 555
TE(ZH 2014 211 224 236 247 258 306 343

2020) .

(i & &)

rEOFRIE. BEA (RTA) Oy (EBRT - TNEEE)
DEFMEICE DV THE TN TET (Massey and Horn 1990,
Lehodey and Grandperrin 1996, Adachi etal 2000, Rico etal.
2001, BE## « 58 2003, Santamaria eral 2006, #5t 2007b) .
BARDTOERIEDEL &6 20 FEBA. HEADERERE
IT K BiRmalnid 26 % (BAfR-78 2003) TH 5 (BFH 2017),
1 Y FEICBWVTE Bz AUV EREELNMTHNT
$HY (Santamaria et al 2006, FEFIEH 2014, Brouwer etal
2020, Sawadaand Okuda 2020) . BEFE1 > RIETIX 16 7% (4
BIEH 2011) | ERA Y FETI 25 mOEEHEEERENT
W% (Brouwer eral 2020, 2021) .

A Y FFICHIT BABORRIRZHETE LRI S8
HBH (F2) . KBUEEDY > TV A RDARREFITE ST
EREEDEVNEDEHS (FEFIZH 20140 Nishida 2020) ,
%9 5 SIOFA RIEFERBR TOEIRTHEICHLNTIE Brouwer
etal (2020) ICLBHERBRIREZLEGEOE LTERE
nfz (Nishida2020) A T DHEE(EIE Brouwer etal. (2021)
ICE>TEHENT
BEIRIARE

2020 D SIOFA RIZEERICH VT, MR TO4 o
3 VETIVC K BERFHEO TNz (Brandéo etal 2020) .
HAEWT NOEEREMNE, 2018 FRFRDEINRASISAEE
TFED 60%ThH Y. RAFHEEEZ (MSY) LNIL&EWE
TRICBWEHEEIN Fe BROBRES S UAEREL
TERFRICE N TIL 2018 FRFR & W & 40% S EEED
BT BHEWNSTFUATEH, 10~20 ERIFERED MSY L
NIVETESZ &FEWNEENT o2 L. FEiphEIREDH#E
EITRHEBERAERBEROT—2H T —EULHOFBTELGVE.
T—RADREICKDFEL BRI, &< BATXERD
BICK > TFERFRADERIGAECEN Lic, SDK DT

I H B0, FWEF R CIIEFHOEFEHEERICE DV T,

BRAKEITRAIEHIM Lo EE SN EIPRAEDHRIC K
g, & <ITREET Y FEOEEEAITIE 2009 F£H°5 2018
FITHF TEF—E LIERMERD I SN BTt ERENRIE
BhE Lt

FIRBEHBRDSDFHT& LT, Shotton (2014a) IEANA

gfegEEEHE L, Tnicind. SRR SFRZ 2.8
i (BEAR22cm) 15 84 (IBEEMAER35am) [T51ELE
R, SRR 10 FEEITERT 5 L5E N

EEAR

SIOFA IEHBWNT. F A8 A & EITHRE LI REEIRE
BIFRERTEEE L0, BT, AN OEEEEED
WEICAT TERIED SN TS, REHEEE LTE (1)
RESOIRRES EREOEETRIDFHFSNEVLREREY) |

() Fusy ICRSFRBEELCCRER (RASEESEER TE
S5EVRY) o Q) REROIRRMERS (ERSIRBODERIC
B EETHOBERREEEZL) D 3 DHNEIREE L TIRE
ETNTWL3B (Butterworth eral2021) ., £BEENEBIZERE
BERBERURREEREEFEE LT, TNTIIHERED
40%K% U 20%DMREENTLNS (Butterworth er al 2021)

[EfERELFAN\DOEEEE (SIOFACMM2019/-01) &£ LT,
RIER - SHEFBEDFYLANIVICHIE L. BERSNTD
BEETOBEVT & RUBEF TH—/\—0D 100%3FEMDEH
BfArshTna,

HEE

NFERIZY b
NEERTTI1Zv b
KXEE RSP KEERMAE L 2—
[NEEERER NEERTI—T
EE A - B=E EH5h

BE Xk
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