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Preliminary survey on the distribution and ecology of the Japanese mitten crab,
Eriocheir japonica, in the central and southern areas of Okinawa Island

Satoshi KOBAYASHIV, Masaki FUJITA?, Tohru NARUSE®, Hisao HAMAGUCHI?

Abstract:

The geographical distribution and ecology of the Japanese mitten crab, Eriocheir japonica, was
surveyed in rivers and their adjacent seacoast in central and southern Okinawa Island, Japan, during the
period of 15th to 18th of February 2013. Eriocheir japonica were collected from 7 out of 14 sites
surveyed, which were located in the central part of the island. Megalopae and recently settled juvenile
crabs were collected in the upper tidal area of a small stream flowing into Yoshino-ura. Juvenile crabs,
including a newly-molted crab (5.5-34.4 mm in carapace width, CW), were collected in abundance in the
freshwater area of the Nagahama River where the riverbed is filled with natural gravels and riparian
vegetation. These results suggest that recruitment into the river populations was occurring and that
juvenile crabs can grow even during winter in Okinawa. An adult female crab (56.6 mm in CW) collected
in the seacoast of Miyagi Island was confirmed to have already spawned, as shown by the condition of
its shrinking ovary and dirty yellow mid-gut gland; and a large-sized male crab (61.0 mm in CW), which
was collected using a trap in Senbaru Pond in the University of the Ryukyus, was confirmed to be an
adult remaining in freshwater without having migrated downstream in the previous autumn, as shown
by the state of its developing testis and vas deferens. To gather a sufficient number of samples for the
analysis of population structure, future surveys should be conducted in late autumn, when adult crabs
tend to aggregate around river mouths after their downstream migration. Differences in the
environmental habitats of mitten crab populations are further discussed by comparing subtropical
Okinawa Island and temperate mainland Japan, and Okinawa Island and the Ogasawara Islands, which
belong to a similar subtropical zone. The differences appeared to be smaller in the former than in the
latter in relation to the characteristics of hydrology and biodiversity, reflecting the small morphological
differences between genetically distinct E. japonica populations of the Ryukyu Islands and mainland
Japan, in contrast to the evident differences between E. japonica and E. ogasawaraensis, which is
endemic in the oceanic islands of Ogasawara. In addition, we discussed the utilization of E. japonica by
human beings in Okinawa (Ryukyu islands) from the prehistoric age to modern times, with reference to
the recent finding of abundant E. japonica remains from the late Pleistocene layers in an archaeological
site (Sakitari-do cave site).
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Fig. 1. Maps indicating the location of Okinawa Island and sampling sites.
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Table 1. Sampling sites, dates and methods encountered in the survey of the distribution of Eriocheir japonica in central and southern Okinawa

Island. Method: 1, bare hands & hand net; 2, trap.

®1. PTREP-FAHTOERIAANHATHR, AEH, BEHE BEFE: 1, FFEFM 2 A=Hd.

Environment

Stn. No. Location Municipality Date Method
Seacoast Lower tidal river Upper tidal river Freshwater
1 Yuhi River / Minato—gawa fishing port Yaese Town + + 15.Feb.2013 1
2 Shiromizu River / Gushichan Beach Yaese Town + + + 15.Feb.2013 1
3 Kitanashiro Beach Itoman City + + + 15.Feb.2013 1
4 Hyakuna Beach Nanjou City + + + 16.Feb.2013 1
5 Nagahama River Yomitan Villege + + + + 16.Feb.2013 1
6 Maeda / Taru River Onna Villege + + + 16.Feb.2013 1
7 Yamada Onna Villege + + 17.Feb.2013 1
8 Shikaza River Onna Villege + + 17.Feb.2013 1
9 Shin River Onna Villege + 17.Feb.2013 1
10 Yoshino—-Ura Nakagusuku Villege + + + + 17.Feb.2013 1
11 Yonagusuku Uruma City + + + 18.Feb.2013 1
12 Yonagusuku Uruma City + + 18.Feb.2013 1
13 Miyagi Island Uruma City + + 18.Feb.2013 1
14 Senbaru Pond, University of the Ryukyus Nishihara Town + 18.Feb.2013 2
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Table 2. Distribution results from the collection of Eriocheir japonica in the rivers
and seacoast in central and southern Okinawa Island. M: megalopa, J: juvenile, A:

adult, X:absent.

K2 PBET-FAMTOEIXAFERR. M AH0O/RJ: RERIEK, A Bk,
x: BEINT.

Stn. No. Seacoast Lower tidal river ~ Upper tidal river Freshwater

1 X X

2 X X X

3 X X X

4 X X X

5 X X X J
6 X X J
7 X J
8 X X

9 X

10 X X M, J X
1" X X X

12 X x

13 A J
14 A
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Fig. 2. Photographs of the sampling sites and Eriocheir japonica captured in the present survey. a, Nagahama River (Stn. 5), a
freshwater environment. b, soft-shell juvenie crab collected in Stn. 5. ¢ & d, small stream originating from a spring in the stone
wal in Yamada (Stn. 7). e, upper tidal area of a small stream flowing into Yoshino-ura Beach (Stn. 10). f, freshwater
environment in a small stream in Miyagi Island (Stn. 13). g, beach in Stn. 13. h, adult female crab collected in Stn. 13.
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Fig. 3. Pnotographs of an adult Eriocheir japonica dissected in the laboratory. a & b, an adult female; a, ventral view; b, dissected
dorsal view. ¢ - f, adult male; ¢, ventral view; d, first pleopods; e, dissected dorsal view; f, male gonad. 1, mid-gut gland. 2, ovary.

3, first pleopod. 4, testis. 5, vas deferens.
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Fig. 4. Numbers of the collected Eriochelr japonica megalopae and crabs showing their carapace size.
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Fig. 5. Relationship between carapace width and third ambulatory leg merus length / carapace width ratio of Eriocheir japonica
collected in the present survey.
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AN DO AKRMNIOC LLFICFNRSZEHH 0., Bk

FEIIEIEUESEINERTH D, LT EAE DK
RDPFI RN E o TN D /- DR KI TRE X
NDEERIIARRARNIFT EALE TH D (Kobayashi,
2003b; 2011), ¥ TIE. /KIRIIH HFEERKT TS
b DDz > T2 BRI SRR, FEIN 7R E D FEhHTE
FET-> TS, LALKRSARIIRIBEDZOFE
HEMET L, £EE@HHTOATONDOEEIZ
JEWICENTH 2 (Kobayashi & Matsuura, 1995;
Kobayashi, 1998; 2005) ., = ® 7= & & [l TIH R
AEADEKEWE D 2 i s 2 Ems, i)l
BT DY 1 X0Mn 6 B ER O 725
dR— b 2 HEBHASICHER TE % (Kobayashi,
2011), —HIPHETIISIR DK TR LXK D E<E
BHSEMN20CEDIELFTHDIZI2HTHD, £ TH
SEHRIRBITEEISCE D & <HEBE TH 2 (Japan
Meteorological Agency). 4E 2 HIZHEIH ST A
HONEREH ZPRESNZL DI, FHEMADZE
FIENA T E R DDIIMHNTH S, ElBFEIN
FeRARICB R B OB EENE N T2 &
5, WK TIZA DR MEZKIT TNWD Z &M
SNETR STz, D= OMHHE TIHIAIANOFHIA
DHIEINSIEE D, ZDBRORENHENEE AL,
EARE QLM RMRFRE R <ERDEEXS
N5, \BHOE 7 XA Z O 3 [FIEEYATAE Tla|
ZREDITHEVIEIIE 25 L (Kobayashi, 2001) .,
WEGE O YT Z 80 XH B RERIC 3 [BIEIE
LT ENASMTRSOTNDEY (LA, 2003). &
[B] D A FER D ERELHE R A AT O /XD BRI N S
HHEDEY ZHZTHHEEBEDMEINZEITO EEZS
N5, FEHEESIN/ZHES-10miZ E— R Z2FD
KEAEIL, BES <BRNS WA D 1 [EH O EIRN
5 W5 5 7= SR NI T D77l A 1 2 ik CI T
JE#L1-2 7 AREERHRLZHDTHD, AHOIN
EARBER DM 213 2 FIH O PEINC KO- 725
FiCHH4S T B EHEIND, ZNITHL 2 AEDORE
M Tld. AFEOBRKICE KL 2B/ AH Ok EiE
HC KO SmfR B, ATEDRIEICHEK L 25
I 12mAEEIC72 > TH D (Kobayashi, 2011),
RE YA XD ES TN D, RBHERKFEOT
JH# (Stn. 14) TIERAEPERES N2 ENn 5, 1
MIZII DR <EBATH)INZRES T, WAKBICHE
FOo TWBRAENHEIET DT ENfERI N, BREE



IZESBHOD, BRTHNZES TITHAL BED
OB NREHIMN S BHZIRD D EEZ 5N 5D DN
#1ET % (Kobayashi, 2012), 4 O iHE T OHRE
Tld. EARHEORMZHET 272 DITRFIHTDE
JEE. RIKIE T ORBAED R E & AR~ DRI, &R
DEHIEEHS NI THZENEETH 5,

725 B QP O E FITE THRREL 2D
D DOWEDRARD 1 fERSE S N/=DA T, FERIFTIX
B T IMINEITRHME L PR OMASH <TATHD,
REEMEKTH D Z ENES N0z, THEIIR
D/NSIMSHIWTL T2 BIOEINZRET 3 [EHZ %
L TWDRETH B LW 5 &, KRITHRL
7= 54 @ &EE M5 (Kobayashi & Matsuura,
1995), B & O EBERKITKEI L 7= R 3 9] 5] D PET
M52 - 37 ARRERBL TWAHIREETH 5 & HEE
T&E%, INE TR TEI AN ZZR/RIZLE
B & BHEICBE 9 H5E L WIRERE I TN TV
WS, FEEM (1990) IIZIIAEMS =5 & H
D, EBERITKERBSGICHL TiIibhiey >
r—hcks &, 12HEIZRERL, 12— 3 A2 %M
EBITO EWDEEND S UNMKIZD, 1997), EZ X
JT Z DN TIE MR S #1142 HUOIT A FE D BR5H
{15 ETHE. SEIOFABIIFOE — VK2 i
E TV TN & RIARIC BHEZ I < 4
L TWa0, ORI TRE TSR >
7=l HetE B &y (Kobayashi, 2003b) . 41 8 7 %t
S & U o 7 M HE SN Mt O I BN & R Bk
2 MEICBEIL 2B XA T E > TR ER
L E R L TOW 2 REED b 5, i TIXHEIC
B o 7= R AR L D DWW EERICHE TS Z
EME L, BIEAE A TEA NS YIRS NI TREDN
WRIZF B ETF 65 Z & 0NN, IR0
DFEFE L 7= HE T TR O iz A E O #EJF 12 40 Af
LTWBHHEEE B A D2 ENH D, T L THEE
FEZINEE R 2 AR AR U EIARBE D SR IRk & 7 #r g
BHITIE. RS 7R O ELICEE D, £
TR AL TOIRWBEROD S FI& I THRE
EITODMEFL WEEZ SN D,

HRRENEREDHER
[l U i BRI T & 2/ NEFIC S 24 YT 5
TV XA 203 REUTHE U MR E © HEA 8 anZ

WADZEHEBTHO. M EEFICH D DEEE
L TWB UMK - FE7T, 2009; LA, 2003; 2004) ,
—HEEIOMBEARZ TOFETIE. WESINZEY
XHZOWEEEZ DI NE DD, ZHirE 2 BRiIEK
AR, BESCHRESNEZREICHAARLEDE Y
AHZERERBVWIIEBD NN D72, AL
ITHERNTIZMENREE BN > TNl EDH S
REETH 2, FREOREICHZBDOD, KL
—EHEN S EDBWEEE TH D/NEHEE
EIIN LS DNDEREDEVWIED 5N 5,

F I TIIEHHO L DL H/KIEN10C X
DIETT D EFRNEDD, KNS IR ZRE E
MRS ZENBHVISCLUTIETFTTSZEBH S,
Z D= EERRITZE R U720 FH15°C PLET,
RN D RMED 2 D& iR R 72 /NS
3 EEHEN PR E N (Japan Meteorological
Agency). ZTDZ &I B Y XA ZFHDR OZRH
HOEWIIKMEINTNSEEEZSNS, T/
9HAMNSILAINT T ZERELRFEHOE S X =
(Kobayashi, 2003b) & kb3 & & B IR EAA
EL<ITNTEWn2500, AHYTIEI AT
LAHDEMNS 3ATHDRESTNTNS (LA,
2004) DI L., HHOE Y7 XH AT & DN
NE L, BRI ZRE S T b,

F 2 TR 2O &% 6O - migld32275.3
ki, JHEAS 721 T1207.9knih & B DITK L. INE
JFEEEIA T T T XHZ O MR SN T
W5 4 BTRE240kn, £FE208kn, bl &7.9km, 265
5.2 km& JEHIT/NE W (ELHFERT) . NEH O
W EICEE LB AEE > REEE D ST S
NTND, NEFA B ORI FE 7K 2132003-20124F
D10E M D45 T1248.3mm (5 /N934.0mm, % A1751.0
mm) Tdh V. EHNTII RS SUE O UL ERIC A
THIENLND, BEOERDZLNIFHEIC R
% ERRKEIZIERIC D72y (Japan Meteorological
Agency). BWEZRNDHE)NEIIEFIT DL, K
BNEEMICZL WY EH-RS. 2009), —45 i
TUE IR D 4E [ % 7K B 132003-20124F D 104E[# D
¥7C2144.2mm  (F%/1N1621.0mm,  FK2895.5mm) HH D
(Japan Meteorological Agency). Il @ # &1
HEMICA TITHEIUT/NZ W, AIRAEDHE %2
1% L 7= R KN & OB & 7R3 /KITEIR Z £ Dl 11h3



ZEMNTBO, ZERIREKEVDO RN AZ 5N
TWd, ERFRERFIETIZIHAGRRMCS 3O KIAH
WA E N ARE MK T Uy JARISSEENEFEL 122
EMD D0, BEXDBEWRJIINHEN TV
EHHEMNTHD ORA, 2003), Wic HAL+ At
E. AN, PEE. U TH. WEERE RN S
B R Z 720117200 Tld 7z < AJEE SR TR R DIAZE
ER/NEER ) H <, TOLIBJINTHEI X
HZZBENAL T\ D, EEOEZAHEEAL
DENVIZNFEFHE TIZRNOND LRV, 72
Bt BT NIBREEAY H A & K& < 722 KEEDRE
RNBRFNNTIZ, B ZXHZOIHRDRENS
Hi7z\ZF 2w d 7 E® Y XH = E. sinensis H. Milne-
Edwards. AR D RN S NT L2 R E
hepuensis (Dai) 73, HEHgH O JE Al O EIT 7
IR BREEFF DX DI ZITHMEL 722 EN T
RRFHMIEIC K DS N> THD Xuetal,
2009), B2 DEEBEANOEIN P EMDRERITIE -7
BITHBEEZEND, TDORD/NERERRD,
SR T TIEEAEHREBICENASNBZNWEI X
HZD 2 ZENFRL TE=Z &k, FEERTHII
REOBVWNEI AN ZICES>T/AIWI EERL
TWBEEZTENWEAD,

A DA AV 78 & SVEHHERE £ 7 X7 = TIEHIE
2 o3 TR < IR 10mmFG 22 DEAD K <. FiE20mm
PLEIZRB E/NE <D, ETIEREISIT/NINnE
WHHMAIDR SNz, UM TH S Nz f#Em &
FIFE L < FIE10mm a8 O EAR DI I B WLl 2
HATHO, WIUTH S WEEmA)Z 8 BT 26 2
DI LERL TS, ELUEHROKMESE RS
& FIE20mm A b D AR Btk 0 plo iR TR R NIZIF R U
Th2HO0D, FIFEIomAEOEEKRTOIER (T
0.82) AMER (FE50.75) IR TEW (Kobayashi,
2002), Z DIEIFZFEMLS TDT —F N =D
N2 Z EITF AW, JIINE<ERPS A T—))
D7=OEKENZ HEZBOWL WIFE T, #
B O 5RO HE 10mm A% O R BURDIRAUTE S S
BV ZRFDEVWDS AR EZE A 6N D, —hHF
BT I ZHZTIE. HOEWBEZFEFDY A
ZIZHIE5.8-23.8m D HFAIZH 0. MO S DRI
SEH0.72THRRIC EEARTRE WY U - #2770 2009)
IKEDDIRWNERTIZENUT ERNITHES DEEN

T ETIFRLS, £EXO KRBT/ ETHM EL K
. RECHERETSZ &2 KL TWSEEZ 5N
%,
K72 BRERFEN I AW ORI B /NEGE S & K
ERENNED SN D, NEFEEITHEESTHD
Kb —EHBEN S ENBWED, TEEETD
W ERE R UMK L 7270 o 72 iy D B o fd
MO THDAT, BV AH_DHBEESHILLZ N
MoleEEZSNS UMK, 2009), ZHUTXE
U, M TIEKREED S 478 S 718 © KT K
PHADAR LB STV Z ENAIEND 57280,
REEINS DR EN/-FEREC. BFZEU 29450
SPHUC KO e SN R S A O SCR Y 27
IR S 22 B OLON ML, £
ZERVEIN IR T @ W S W 2R BT % Hjik
B 6L Tld7z < (Nakasone, 1977; 3= HIF 7.
2002), FEIOFAETOHHRLIRAZDHR SN,
IRBMEKE N ZFEHOHR TS, KINDRER O EHEHENE
ICRDEEFEAIT KD FERIREAKAETFITHEIGL 2
TAZHETIE, BORSNZEEICRESN TNnD
BN Z W=, BRERFIENT & 2 AR LR
LouNb EaAR-pRE. 2012), KERAIC. B XA
@I/ NI 2 FERY D BEHE NG 2 ox U gl 2 @ U THh
MBS HMEN D 572 (Kobayashi, 2001) .
BRERZ 5 D #FAN TR ZAYZERTE B FLEY /N S W
Z ENHHS M o T3 (Yamasaki et al, 2006) .
DEDXSBEMHEOH ETIE, AHITITEY XA
ZOEDFEKERSTZEDFZEZSND, KRR
BICEN 2y FORGFET SRS, o4
DR E RN RIT K 2 BEAIFEI O LU Sl He RIS
WERBDND, ZORDERINGDE Y X 3%
NEEABENEBHRILT DI ENRhoEEZEATK
WiZAS, IR THEARDE Y XA Zh
MR VB T O R E N ZIC b D5 T,
AR A BRTIZIRMROT IV A ZEF EAEED
SRWBENRMZEZAEL TWDDIE, Z0X57kly
HMBERL TWBEEZSND, £LF5HEOMHET
DEY A ZOEEFEICEL T, A+L0EZ X
HZEDENNZINUFIERE BNV ENHSL NI
Bo7®DT, WHREiHED 25 ETINE TITRHEHT
BONZEREBPVWICSEICTESEEDbN %,



HRTOEIXIHAZ=ZEABEORBRZ

SRIOFHEIT. TFFZUFATEEE > THRESZN
T RBD I OO Bie EABHEN T EAEE
DAHZDHEDTH oI EME>NTTH S, H
OHRERONENTE 7 ZHZZFML-HRE. X
TENEBMN DR <TROERT LN, ABO BB R &
LTEIZHZDADFIA SN TE20onE. 4§
B ATRBEN S BEREMA D Z & TIHBROR%EZE
WMDHBHZEMNTELDND LNV, YF5 URENIH
AR I3 EE OBIBIZ L DR D NEEICALE L
TWiEIE, &2 XHZOKRBEUEERD TR0 NkED
REKERBEICETHMTHENIHEICHE > TS
UINFE + KR, 1991 /NFRIEAN, 1997), L v L [Ekk
\Z LR N RE DR _EBRESIC 04 L BEIR O 72 O #iF 2
FTHROTLKBF WA ZITHRNTHENES EITE
A0, BRI KREOT 7 XH =% B8R
WWEDIDITREL TN TH S, SEOD
KON DK TORF EFMICLBHETIZ
/N D6 DIEM D RES N, BES |EHE
R IR IIRRRTET O KRB D RS SREE SN 5 &
BN 5H (Kobayashi, 2003b), h=HTiT kB
RITEHEARFUTH S NITEIRIZE N, E72BTEO M
B TI3E D XA ZORRIZ/NEIERNZ WD, b &
HENENEET D LRI S FERFIEIT AL T
2B XHZZNERO XS ITHBE N DIx < K
ERTHD SN TWZ2D, BHICKEEKRDERE
INTWZEWSTAIREE D H B,

A EIFZE 2 BIIG U 721370 0 DR 2R I B s &
O7 7O—FiF. FLEERGEETESETITX
EABMNR DWW, ZOHAMNRATERIE
T, SHBROMFEDOHEENIFGFTE 2, FENIIPiEA
SDHDFEZN, BiERFIE O H T H AL
BITKELZZEDHDEP. KECHBOXEE
R<FRL TWAHHIERE, IBRERBELZTH 2,
FDDEDT XTI L TWTHEKIT
RSN R DSRS0, BEMIIZZENIZ
EHEN TR < TH, EIHFRAD B2 5 iTREME B 5
INTND,

[HA RO NEENE Y XHZZ2FIHL TWizH]
REMENEWVICEED ST, HAARLO X SIS
MLEL AL TWBDIT TREBSHETEIENTH
HZEbH, AL ERBLMEORRMEZRL TS

EEAD. BORINDKD0, Kk Rk
ETHORFICHE NS BB L TE L Rf&rE F 2
U CHEZNTIERZH DD, KL 7= T e
F DB HPRME E O N <2 D FAEHD
ML 7zaletE b d 5. —HTEYZ XHZIIHEN
BREBELC T 570, HiBEOBILIZX 5010
NOEEININWEEZSND, FEROSMARN
. BRERSIE O RGHETE & WA OB E /R & EH
TRNBERL T D HHEMEN B 205, SOED 1%
W,

BROMETIE, HARXLOXSIZTEZ XHZN
HHEAQBEZREL THHAIN TV EIEFE WA
WA, KEID 7 aF Y Y I EFRHC = /0T
EINAHNZEL THEHEINDZEDH D (B,
1994), RZWERHEEL TS, EEEE WO R
LU TR &L THEROEETIHESNZD,
HAHICHINZDTHES5THS GEEMH.
2001), XI-HRENEDHEBREEZ D, £/ X
HZIENREED 1 & G2 k5 S EREE 2 EhE T 2 &I
HRAHBRMOHN_EL T, BEKEOIE, FHTVR
AV, FHHZBEEEDIT, BRZFEET DHHM
ELTHHTESDN DL NN,

PLED XS Iakk 2 I35 OEMERG T2
ET, BEVAANZEBOHRTHMEDRKETH HHEK
FISGPET D XN ORMEE, BRERFIGTOEY XH
ZE NFORBIRBIFRNAA TS 2L Bbh b,
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