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7 # ¥ ¥ 4 v Coenobita rugosus
OF: X' RO
(ITH = S

BHT=8£1+A - ThABRE)
B = 8 = MR #

b

lld

7 v ¥ B Y Coenobita 8% KILE KO INEEOHEBLTIT ZoFEICEL AL, Bic
C. rugosus |15 b HHBOFETH 253%F  AFITHEAEB & BREB B, OTE oM
WAE - AL IR S 1, TN 535 & & — B LTh % o

i, ZHOWHORITH, SXBRBEEC L Y 7 7Y ¥ 2 ) BosBicHw Tk =
Wl T H D035, A RO CBT 2 HRIE, WRE TR NTHRVWERDT
o

AEA i Eupagurus o>%#8813% M. T. Tuompson (1904) iz X O -CHARFIC 2, p\a;}fzg}gﬁ
Coenobitidae FHe itw Tt v o # == Birgus latro sy =7 2 LTHHELT %z 2% A. WILLEY
(1900) 4z VB Mic SdFce 7 ¥ ¥ 0 YBOTEEITHEW T L. A. BoRRADAILE (1899) 73
FREEEe> Minikoi J5ifieric Ceylon it ST v =7 T 07 C. rugosus KU~ C. perla-
tus TRYL, =0 v = 7okt C. perlatus & v = TOREIFTH D Hik T W.
Harms (1929) 3 Sumatra 535 Perbaocengan (¢ THY L7zds & o fi & Ficide L
7 HY B YO RO B AR 2 E M L LT “HROFRETR "
Hani.

Bz Zicliis AL T2 b0k 193645 71 120 X b A 28 B % Cic N BRABIE
RECRWTHIBE B Lt RoME Th 2 o EREBITERKEHEE Mo —/ e Tk
28° 207 ks 130° o 2, MMEF 40 km A4S BERMIE CTH % o FMEsicit C. rugosus
& C.cavipes L OWIHEE T 2B RAAHD THEHDTS 5

Z OMFIC R TR SO ARG BES O M ra B H L L 2 2B TV JEEHY

1) JuMaE KB EN BB 5 126 4%
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BT Do 27eMB2 AL AHNE L TR OIHE R LT 2 2 IC RO BB Y B~ L7
BITIUHIAT A B ST S I BRI T TIR T 5 o

L & 5P

(1) MRS 72 ¥ YO R BT 7 BRI W Tk ERERT I R o> o 4t
R FOMREL R T,

M BEOMTLNIIEE coxopodite 133 L < 2 L, ARG L 7 b, Z o IBIC IR
oW Ductus ejaculatorius 2SBHA T2 0 Z oZRBIZF L FHEET, ARl b o
CEMO LR F Ltwl, Hiessk NCM%TTMIG’)'CEH%] LTHDo T LN
IS THANCE &, K% spermatophore band ¥ B T2k kT bo & Birh 3,

M RINE I I P A L, BEERET T - = - VIR AT NS R 2 L
7 Wi 2 1EIH pleopods ¥ 3% o H—RIIC B\ TIX M endopodite 4344 exopodite
IV EEBc RW TR LCEC R D, WIEMEz oo IR T. 2%l
i i R TR AR L, FEN 29080 V= 7B T2 2 TREET 5 LAbo R
LERETD 2o

(2) ERRORME IR oM BIc X b EET 210 TH 2435, FREICRWTIX
AE—dl, 6 JITRFRBIBREREAT, WEWEIc LTHIR 25°~30° oFE Th 5o IlEliciE
ZBEO T B FH ) SRR OTEIIL, #Eok cd 2 Wi AT 2
M oML TR~ b HOMEEL 7D . colRci: 20 6 HhFWwL b 7)) 20
HAEf#%% CT, 7 FRINEBUELNBCMLIBEISIL OGNS . ToBEIRMEMLT
%  IZRRBEBITHY 5 TITIEN % o IRBBO FEIMIIC R 5 € O BENZ—MIic FHidiL 203, 28
B DMEO I ERE LA TR, AR —REATRE L2 DO T LM X b 2ofRE
BELCRE 20, A— Mo~ TH—REOET L i LTH 2 Wi /IR SR E &
HEabsboEHbNS.

(3) HEIR ® ARG Lo WBie 533 ¥ 5o 321, it 212°C, M/ MBS b
DL, BIEARO OB HER S W, (HBHE K2 LoEY o, HHEK carapace
length (IE Hiikic IO HIO RIS 5 Bemic 31 2 BEBE Y T H o8Bl ic w5 T Jle L7 8D
8~10 mm P % = TEEA MR TR L S HEASZ ¥R T OB oMY T 2
BEEEDWPOEBNTH 2.
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MRS FFERE 6 mm (T HET AL /MRS SE T B R AT B R B e b o L B
HEN 2. MRV TRFHE 8 mm 0 2BOMBSRIILTH D BSRE LA RAOM
B CHFRE 2 mm o be 2 (HE, T 33mm o bo 1A, ik 3 RRoH
it 28 mm THO7o  HEOTHEE ISR LicHuc v TH 2 12 BRI T hid etk b BB e
T HER LIFHEIC LT S~ ok 2 i T 2 o B LM RERS o S & DL T A FEBR
LR 2B, LML ED s 2oBECH LT S, Bl THOBRKEBTF LT L

Tt d o
HE | RSB B RSO K SIC L VELWEOEERD 5, — Rl ?
& 8 mm, o050 B 519 4

" 20 mm, " 4816 {H

it LT —%, ok 2ty € Rv ANE o IZ 5/ 3w ER A ERIED B EOF
2R TNT, REROANE EOOKR 3T kTR E BBt LR OB

4) % #7014 B RELRAROBEEY T4 2 50 THRIGRIEC A 5 ¢ B RICE Y
Tl & T H WIS ZEE 0 5 B o M E 2l om o Bk E i Lico 20 b o
\x Paralithodes, Eupagurus %1 2T s NToH 3 M C, LA Bk ns & H
Thoollic2 MEOHEL ROV,

W% & N T 4L ik eh I, spermatophore 2304 LT % o Fifid £ & 0.21~0.23
mm, B 0.11~0.13 mm T Delafield’s haematoxylin T it 2d, AL eosin ic
bl Rt AN g . WHTHO ISR c RO B & Biah s Bekiikeo g
F2LzHicBLTHD,

PLREOETET b+ ¥ 2V % Paralithodes, Eupagurus %% & B#c Mo EIP & RE:c i85t
TRDFTIEN, TRINEE IO RKICHE I NS 2 LERT IO TS 503, RICEBICH
AN EXREMS v

(5) #% BB FESMMAR RNEREO T B ¥ Ko Y kMR cmOoTBEIT S &
CRRBEOIED TH 295, ZEOBELKOR T B v ¥ ) dEME—FcaiT oz L kL
Hk S AT 20 C oYf, MEIZHEKE C ICBIZH  BO7giic % 2 EMB3 5.
z OBEAEOBITREIE Pandanus DEHROW TS b, HEBH LBSH#MTHE 0, LEro s

2) uSBELEBREOMIIELDE L rnbh . BITEBARNICRY SBEIMBELS L5
ILZLCR LoBEL I OBPERLTRINIBROEI L WIFRIIR BT DOTH L,
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L7 (B8 e X VIEBIc 28 TH b, LGS BITHE WA, flitic LT Yz oikIio ki
12RO TR BRI b o TR BEE Le 2 BEERGHIT R EEWE 2435 5. F
BIRREE L7 ik & BT S S PT HREO W KA P B % ¥ — = = — LI T B
HEROWEET, fAEnBAHIKIC e 3 THRZBEORED—D Th Ok = nEhE
FATHRUIN D T &7 K ABORO S LBz 2 2 & b7 &, M2 dKic ifize 2
%@%fé%o%OTM%K%LM%&E@%%?&f@ﬁ#ﬁ%ﬁ§§@$ﬁﬁmméﬁ%
EHRDEREDHITD 2o TOWIBOFZN-2—ELTHD ERS

eI KRk 30° Wik, MERBICADE VIR A D, Mgk B HEEKHIC RV TSP
Y4T30 IEMMERTIC RAVZFI B IRET 5 .

BOBOWEE Z%) 6 K5 X ) 12 0% TORICHEIET, 77 v ¥ o) o BB b 7k rk 8
BREE L b 10 THRD L WERTH 20
%wéﬂﬁ%tT%@uﬁmf.ﬂ%%&xf?%ﬁ%km%&&%ﬂ@@%ﬁ%&?%o
b D& b BHLD BTz 5L L O K E~D UL - BOROMN T B F TS 28 Y = 7
EHEREIC LTBER . FED TSNS L Ok £ W il c B8R 1R T 2 WA D % o PETBRAIC
WE L7 B ¥ ) OBMIC IR Ic ks B2 T H 2 £ 128, HSBo FRLIsk e b
WKICAD T L a3 MmN D . ;

mAH a e Y = T I HEE R o SR i~ Ao %o £ K YV = THBMET 5. 10
Bi, HAOEZHMO FRiEE K MAZ 2 &5 B LR dKMIc AN LT ATEHD
Ty = THBHE Lico

7 HFRaBIp R B AT MO THOBE R it T 2 .

I % 4

(1) Bp  IRH4lEEE T, < S CRME T Eo B Ta% i, ABULRRIC B Less
A LTHBOKTBHEL, WRERET 2. BoRIZZ0BHAOEIC L ) £48{LL,
BRARREE 7 v = 7O K 0.73 mm, 4% 0.56 mm, JEx 0.56 mm. #E V= 7 I B
0.63 mm, 4% 0.53 mm, JEx 0.57 mm Th 2.

IR RO TARBICE DS T A 2 A EET S LE bR AN . T oktn
BECRFBERORBECKOTRE D, BHIMO boIF &% LEHGI#T 225, BTo
BHES, BELSF 7 L 2BIBAC I N Lok, ToROOELEL BILERO
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J = TITIRRETFOIERERICHE 247 IR ESFBERELTH 2.

Y = 7IR B T OEROMECKEO LRI X b PoERHE RS & &1k 2 BBy R
KEZORBEARHE TS 2. coBROBFOPREF T HILT 2 LRXEE IC LT,
BT OMEL L Vi 22 LIZRTEETS 2 o BT 2 R THEMRIX 2 B0 MK LT
%z 2ick hIEA LTHIRICIES , ZoFRICH IR Rl LTh 2. 2 oRsfticE
i B O BRE Ui T oM B O B 80, B embryonic skin ¥ THEZNT
FARA)

Bl = 7 IBIc & O IBRIIRSER & e Z oWBESEC, MBI W BB LTIt
WMhHHBDEND o WD FF v H bRy, BEEREL, BTEE2L Y =2 TOMREL 5B
T2. HIFEER rostrum (& BIEIRIEIC dhif L, B ORIT setae BT L, BRE
telson o} bristles O b \ve BT IZIEMR L o Fic i L, HAEE A0
WRO Mg, BERHEDRTE s M ciEs, H— - HBAREHR L, EToREK
& Hic AN & B & olificiln, 2L LCEYBET 5.

B Y = 7 INT i A e o BN AR A S O B IS o

(2) Y I P Zoea 7 %Y V¥ YO BorrADAILE BT 2ol RvTik
{338 LW R R 3 377 R L VR E W — 0 Je kS L A L, AREXREY L5,

Vo TR & DR RTBBRA MBI o RIS, SR RI7 &3 LIE S ic ok spic bk
W 2o KR REBSERT, W LA 2 LTELY. BHLBERM, SR
ETRT 2. Y= 7o, B Y= 7ol hiftic IFORTEEio e & BEio b Ev ]
ORI E] S B 2.8~3.0 mm CH{MERIL 1.2~1.3 mm, BE¥E 17 mm TH 2. Yy =7
o BRI HE C BT B sk B CRERRFBUC v

SEBAHE % e3 7 HY ik LLBERY A/ CRRIZRTERIBR & & O T HiBR 86 <, RO BRI E < MA
L, ZOMifiidAkE o7 MEE sidelobe &7 5 o RIEHBIAMHERC 0.5 mm, BiT52
EBFRE BEHTHICHS  EIUERTEBETMMIc S b, K, BEREEL, BHLT
PR LT BE S o BIIR T Hic R AERREAR BB GRS S 23T 2 s A BE L HICED
kT 5.

F—fa e LTHi « Fhicsi L, ik 4 Aok Eiictic 2o &5 Fhic
1 RORKWRRIEDD 2 o

WA AT, B TR PR ST % o SMEEAT, RO 1 fildsH b, 6
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Mk i 10 A ARRIBL AT 2 o D S BT~ b o 2D TN THIOM Ik
NTHHHEL, HFobORPARTEAIHEZ . PBKIE AR AME I X oCREIicdz v,
RMICHR T 38 X b 5% Ll RBREMEE T, R 2 Ko MRREEL, #5TH
K/ hRELE TS
OB IEROBESD S K2 o B labrum B4PEBEY 2 T%. LiE mandible (33K CHE
WES ¥ F VEILOBAKES TS 248, BAZARL H LTH ML, ¥R AHE
TH 2o HF— BRGSO, NIy o H—3Ei coxopodite X HRDM7E T 25
STKRWY, HHE basipodite (XMHRE LB L, BARLIEEHT L.
H—TFHE Ist maxilla EH— HHEROTNED 5 BD o H—HKEIT SAORE, H72%
Wiic HoOEREBRRES L, M 38 & b & v LiGic 2 RORTIESD .
I 2nd maxilla (SAGERTAECHIRE 2 L, Ti— - B9800 70 D, 405
5N, ST 4 2R E L, BEKEROERIEEEAROFITEHET S0
HF—HEH Ist maxillipede FZEALF KT L XAB AP - HGELB T MNELET 2. I+
M 2 8ia s & b el 4 &0k E swimming hairs 3722 « P SEiHL D, &E
1T x #eA D G sensory hairs ¥ BT 2.
2R 2nd maxillipede XH—IEM & FAE A RBEEL B T2 bR 4 805850
ZAUET R & i EE R E TS 20
FEPRB 3rd maxillipede 1XB{EL, O T/INET, H—HIREHS KBS
s S ST BREI R T 2 Ao 6 BEIH D B2 o WEOBRE BT I
v, WIERKIEWT 2 LRI 2RI LWL, HAREGR L, BMBRT & Lo TRk
REERIET B o NIPIE RGN T 2 0 35772 A RS O RIBTE P b 1o
DOPNERSED 5o PHMEE O D DEHFK bR Bo2oWflic b MEREWERLYH T2,
REiGTHBEMABE R L, FOEEPIcMALE L, ZoRBIcRMESBikicltike 2
2 02~025 mm oR)E SAKEFETS. B/l Amic | o8 ie 2 8WEH1S 2,
ZONMSEE I AROBRRBRL AT % o REIKEICIR—FioO KRN LBA~S NS/ MR
W LTRA NS .
V= TOBMEREHE 0T, B R kic LTEREOMEBEY D, FICBIE LEiRKE
B LT L, SCEBIS B iIc RIE R LT RFAH, 5 W 5 HhNC i R ibEE x
T %o X IXER Y 28R Ly Fon &8 T It +o BHLIR 4~5 HEIZ#EXM photo-
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taxis ¥R L/KEMSECHE 2.

FhY T AV Y o THB I ARATEEREO 1 { BORRAVAILE [ZEWTH 24, KM ARE
ST E W7 L, SERELAFKE BT T 52 Lic X R r Ml ThEmE T2 &
HHTH 2o Fxz o> BT 10 AMEE L EE L 10 AHIC oA THIkr 2Lkl 3R
7eds, LA RATE OFEEEE S 2 o

UFR LR DY P AV M~y =7 Ist zoda lc LTZ 7V 2 b= :piflicizznk
B, kR Mic K 2D 2 ¥ PAC, T oREAHIC G HERPIOBRECHIIBEL, Zoi
WRE oL b BEEER b ONH D & BAD, Bk RS LTI Y = 7 metazoéa 8% 2 &
ﬁ&%ﬁmoko&%i:?ﬁﬂ6<%ﬁmm@,ﬁ%m%or%%ﬁo%mﬁun%ﬁﬁ@
B LCBUIRB 20D TH S 5o

(3) #3723 +x Glancothos FXBIOBEICARD 77 v 2 =g 1 ERHE LA,
PFoiifikz o borc#s .

C.rugosus ¢> 7 5 =2 =k Paguridea o #INHIBREL A L, B2 LTH
HIZAME R BRE & 7 L, HOBE#c SHOMRE 2WBKE A T2 ABIEAALEL, &
W/ B BB R A Y, FREREREc Em LTE S . FHE 1.7 mm, 1# 0.8~1.0
mm, [k 3.3 mm.

SN LSS & KBS & MO REREY A L, Ik B gastric region, (LMl cardiac
r., { branchial r. OB LR L, Hi— - HIIBAM R H -~ A b 55 E R & AR
THICIZEMNES T 20 Lo LROBEICRWTHEBERE S

L JefiMRic LT, 7 2% ¥ 2 Y olhE b Ao LwE chela B 55 —HRT
#i propodite b AR HES ENT, KK Z 09 mm, E 0.5 mm Th s,

2. WigHBKE AT 5.

3o BV .

45— TN O A R o B 4 DD L R D .

Bko5 s 1,2 3 oloe Ho~xg boT, 3,4 14RO fEic Mk 256
LHLZELDTHE S,

q—fif K2 LOSmm, VGBI, WAL EME &R N S BT 2. EHE
2 Eia b 8 b Sl ic — i B A4S Aesthetasken (?) £ HT %o

oS K3 153 mm, WEHE 9 W s D EHIc 0.4mm OEELHT 5.
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WEER L RE ¢ B—~ A S B8io THRE L D by, £BEEF T Hofic k2
THRNBIESEE TH 2 o H—WE/ B THBRY Fe T . HI~HAMEO 4 REEFH
ERBRAKT, & | Boseie a1 pleopods fithic H-BEHIC AR I #/ I uropods
¥AET2. EHEE: 056 mm, KcEES 04mm o 9 ROBKRFITEET S MK
SNTHITED N o IR O I & b, S HEIIBOIRE S L, Rk A4k
HIE & SR & SR ST 5 . BE®RmEEL, 9 AROMRPIESED o

(4) RAEMBE adolescent stage (THENIA < HEE FHET Ko T Mhic Joh AAHRAS Bl
%2, ABES 08mm, 1H 0.5 mm, AEIEES 0.7mm, ¥ 0.3 mm. BEHEERERRET X
W, AhcEoTE8iLThSo.

SEMGER R 1.3 mm, RIS 0.7 mm, #RHuER 0.8 mm. RSHERY 0., MMAMPUTE
2 0.6 mm T K&

H—Rf 3 1.36mm, RHWEHOREEAHKINL, L R BRFSRRN, TN
HBk T RS OWIRES ) BB TE S « MBI S R S LT

HI 2 108mm, 8UL A& 0LHc 0SImm o L KEEHT 2.

Wi + 500 M MR 183 & S LI B R T

M ﬁé%3ﬂmm,ﬁﬁﬁ%kku,%L(Rﬁﬁﬁﬁ&tb,ﬁOWEﬁE%$oﬁ@
AT 3% LW RARESE, THRRIBEIL LTh %« SRR R 7T T, o
CHERED PR REET, HEIC R W T SRILA A IC BB B 2« b ISR B B o T TRl
DHEEV o

RALAN 2 (AT 1 W TH A AL I BT O MR BB g, IR 4~Smm (T
LTRSS & LT a2 8mEnlosng.

T ORBBEE LVHEN 2o b o rRIcETILE, KIWT oG -5 b0 T
i, BoSRMScHic Ry B, Aot Podikg# e LT aneBiEL &2
ICE RO AL T BICET 2 2 TORMTS 2 . M.T. THOMPSON [ Eupagurus ic
BWT MR Y o v o bR, BBl a2 TR IR EAM EORRE
2" LENTHBH, T HY ¥ » Y OmEIBIEE 1 Bikh i, WaicihtvTd
AEIEE T2 TIoA LD VAERRET Y ET b0 EB~BN %o

RBPURBILE 2 52~6.8mm, HE 3.2~37 mm BEO A SOMBIITA D, TS
WENC R AT BT o B S Mo MBAEET 2 Mk a o faEo IR THED R
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HEHDS ), WRCB 2N WET A Th 2. B8 L b WsERIZAAT, A
WoIoh, HMOMBSCHNTHS . BHhcEaL BETHERTOER 2. Wikl
IR AR ORI 1 BTN L, 7)) 20 HIMBBIc B 2o MR T B o 0 TR L H
b EEHLNERIC RS L, 510 6 mm o T 2 Billihsseln L, JMEARANRE b sEk L, TERYEEL
YRT D
VE, WY LG & 178 A BRI B RS BT 2 R ) B AR BT #E ) 1s
Vo EEEIREE GRICA O bR EOB T ALEBRICHKE) Tk | BROE, K#borh:
FEVR o WK T R TR BRSO B HS 143 C o UM EIIMEIHE 72 ¢ L RIS o Bk
AR FIH E iR kT 22T 10 HIHERET 5 Sic &k DROBE L MmOk, EHE o0
mm, %2 50 mm oAEOEMCRWT 12 BifiEcES 30mm oEkE BT &3
1T 3 BRI L D BT oMK T 3 HBO A+ TH D BEBRZI TS &
Bt HIC, SGEH, REIICHC T b, © ORI HIT ILE BVSRIEIC I b | #IC e,
BIERAEIC B 5 b DITBIRILKFEKE & A KEKDETHRE DICEB L 160, BRESHHL
7D o WKHICING 2 EWEIX R HICRT 20 L FR EBHLIR BN, MEZCR I 2 R 2SE AT
W TRIE O Wl 2 oW — - T R, AT R W TR E BBt b, Biae 2T
R MR 2% T2 . BEROMRSR-5ThrIUERBBRBRBIE RS (#ET22C
BT 2 Lo 2 B8, BUKPIc v Tk F—IRE R wT b g, 408
LA L3 2\ o
RSB R BT 505, oo g s Hc K kR, Bl e R RE TR
S o BB E LT FA—EE T LT T 52 £, BemBnTid 1Bikg b 2
HalT. coBEo »SREABRBECER T 2 HEB LRI INIHTH 2.
(5) FKf@ adult PLANE L BT 7o (RIS BT 2 8500 2 33 & ikl oic Bk
CHT 2 EIN T T 2. ZOERBROKREL ReER0M Lo
HHEE 30mm oEXFEHLSH L, 04 90mm o BEEHETSc My BREEE LA L,
BRI BT % . SIS 32°, BEz < 28T o R R LS 2 o B ERE
sy, KLt AR 75 Mefiflic THET . BERRIEIC 2 b, MRER L, WHRAD
B L ko TIRBERRE D & SEICE] D7 o
RicHTELE T2 04 60mm, &2 90mm o HERHFHERCFHE 2lmm oY
By LR ARSI B e s FR R 197 Bic RA K o ZIZIRFREOBRANRIR X
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b /FH”" BVWBEYE TS, ko EMEELY RTINTH S

WA AT 285 048 60 mm o BB F2#c kY 60 mm 7 L, (kK
TERE L ARG Udth b HY Lo J8 048 19 mm ool Aduze & 2 2 A4 30 Bkl © o Ore,

Mo Rk 80 mm #izz L, M 25 mm o BICADE «, BDW N
2R W LTIk i Cildde & T A oA 1L, 2o & &oskifiig 29°3Th 5,
ORI AT 2 BEE 04E 60 mm O TFEcH kY 80 mm % TR L, 1FHEE 23 mm
OHETRICADRZ » AL, BERLKIEKIC & D TEER L Hlifn Lcds, AAFREN] 24 Wyl sKiE
29°3 CH Do

7 H Y ¥ Vo MERAERZ 88 branchiostegite WoKic JE#Eo BB TITIEdLD & BidLTh
BB, 2O DIIFRAEIN L T T IR ARIEIC D 2 T BRI TH Lo LT I Y
B Y O HAL FBRO GEER PRI OV TD 5 o T oOTIWIE KT 2 A ML THE

T, H—MBA T ED LOKE KD, UKL A 22 & DI ERIEE) & 1o 5 T & M

%0°C, JB it BRI Lo THAD K 0 ITHEG T 25 0 IR (i i T AU % NI & AL -
oW Wi LB DSME A T2 o KSHSRZ FuE L duc b A LTIRIRARREIC 72 2 o

7 v ¥V IE e & T W IR 2 T LTINS T 3 & b L, ST S it
o RMIRMO MR TR E U, - B L, SUd i ZU - DR Baiytioic i
K UERAHER#EMNE LT VO TH200LE L, MEcZ oFoET ¥ 5. 32X b il
a7 v ¥ o VIRERH D, SdEL b, HOWME X ) iR T £ MO T
T5o

T H Y F AV RS - YOKEE - B, Mo BERBIOZBIC b A2, b it ok Turbo,
Nerita, Cerithium @ﬁﬂéﬁ!’%ﬁ:ﬁ%ﬁ'@, Wik Pandanus O>BERCIZ T BV F 5 VBN
OB LWER Y RS2 L85 5. 2 OEOBIRZS WO BT X DR I ThH Bk
I BiEin s

BBl —5 T &k, 18584 Gray c X 0TI a e “ Fimads H &M B0k iy
FHHRAATCRWT OB TR NS 2 £ T, MO SN0 R L
D, MBEICHESMEBALTHIICEERWbO LB B 5. Z otk il 2 8o B X
BRI AT ORI & LCEMIE ST 5 b O hs & Z A, S RO R0l
b Yo
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1 e

1. 7+ ¥V Coenobita rugosus [xHFH L 6 mm jT3E TILUX SR ERSASSE R L, 2R
Y414 & FERC B O SE DM L, Bt iho L 2oBMtoR3CET S,

2. MEOANMEIOK 2 icFEE BRI, ZorEBIcE LWHEL £ 5
3. HEO WIS g LCiatRestl & i b, Rt e 9o R thic iRkl

T 5. BRI ITEND b EB~BND.

4. ERECHG 2 EEBIRAE—E, 6 HiF ), SRS BOBHREITS 2

5. Qﬁﬂmﬁm@ﬁwfﬁﬁb,Mmaﬁ%mmmmﬂb,%o%&%&&fxT%ﬁm
BT 2o KIS EIIND Y = TR O T Tk i 2. T o & 2ok 30°
ke B

6. W X oTHIN SN Y = TINE HE R OB~ TASO SR B L0 Bv.

7. BRI, KPR S, BIK 0.63~0.73mm, K 0.53~0.57 mm DOHEEET,
< FII 7 D oo IO AL F 4y, SRR IS Leiishic & o TRk IO BT ik x

LCRFESILD o

8. v = TRk Paguridae o> b o EFEE [l—o WIERE L H T 245, BEEIC X
RTSERRD 2 2 UNBRE B L v o ERRER CIERR L cFE L H0 2 .

9. vy REOMBEICHED, Rigk khicmg Tikl, 3 BiRksibc L
T 7 2 AR, T2 o WALERME M@tz R T .

10. =7 BRI KK THRELHIR T2 2 Lic & D #KPicfE L85,

1. 7 7% 2 ¢ xit Paguridae » b0 LFEEM—0BEMETF L, B2 T,
REER I 7 BEE DS T D MR LB EE T % . MEH WS PIc A b, TIEmENRE I £
T5. B4E: 50 mm.

12, RgHURE 28BN E BB LR TS 2 MEIEMBSTE L Ch ARy THRH
RRRH B LHORER AR 00 7 B o W0 BHT 2 B NIZ WL E b, ki B 3 BT
D THWw. FhEYr . -
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SPAWNING AND DEVELOPMENT OF COENOBITA RUGOSUS
(Résume)
Shimao YAMAGUCHI

Concerning the spawning and development of Coenobita, the records by
L. A. BorRRADAILE (1899, 1903) seem to be the only important ones that
are found among the literature.

The present papér is a record of the results of my collection, observa-
tion and experiment made at Kikai Island (Lat. 28° 20’ N., long. 130°E.) in
July 1936.

a) Spawning: The breeding season of Coenobita rugosus occurs once
a year, i.e. at the end of June. It is a hot (about 25°—30°C.) and wet
season. At that period all individuals of both sexes move toward the sea-
shore, gather at a certain particular place, and incubating females enter
the sea. Then at the end of July they move again toward the interior.

The external reproductive ograns and the secondary sexual characters
of both sexes complete when their carapace length reaches 6 mm. And it
has been found that a female with 8 mm carapace length was already in-
cubating. Thus the animal continues its growth™ after reaching maturity.
The largest ones I have secured measure 32 mm (male), and 42 mm (female),
that is, about five times the length when the animal began reproduction.
Although the number of eggs carried differs largely according to the size
of the mother, the eggs are almost uniform in size. In the female the
second, third and fourth abdominal segments are provided on the left side
with biramous pleopods, covered with hairs.

The eggs are retained by the female throughout their entire develop-
ment. An incubating female (Pl. 2, fig. 1) protected by a spiral shell, can
bear dryness for a considerable time. The male genital opening is on the
coxopodite of the fifth thoracic leg of each side. The portion of the joint
which bears the opening is prolonged into a penis-like process. Its shape
and size differ between the two sides. Either side projection equally juts
out the spermatophore band. In it is spermatophore (fig. 3, sp) which
contains spermatozoa grouped in a row. Presumably the eggs are fertilized
by means of the spermatophore soon after being laid.
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by Development: The egg (fig. 2) is oval in shape and measures
0.73 mm x 0.56 mm. It has a reddish brown colour, glassy, and. is covered
by a double thin membrane which is strong and transparent.

The zoéa-egg - hatches out immediately at a stimulus exerted by sea-
water, and the zoéa (fig. 4) becomes free. One can rear the hatched zo€a
by means of supplying oxygen with H,O, solution in a vessel filled with
sea-water of about 29°C. The zoéa shows phototaxis when it is hatched. It
always stands upside down perpendicularly, or makes a circular movement
very smoothly, turning the tips of the telson ahead. ,‘The zoéa (figs. 5, 6)
posseses as usual the following appendages: the first and second antennae
(fig. 7), mandibles (fig. 8b), the first and second maxillae (fig. 8 ¢, d), and two
pairs of biramous swimming maxillipedes and rudimental third maxillipedes
(PL 2, fig. 9; PL 3, fig. 10). The carapace has a pointed rostral spine. The
abdomen consists of six segments. The sixth abdominal segment constitutes
the telson. It has five pairs of feathered bristles. And in addition to them,
it has one short spine and one sensory hair on each side. The abdominal
segments, except the first and sixth, have a spine behind, and the fifth has
also a spine on each side.

I could not collect any specimen of the metazoéa stage. But I suc-
ceeded to find on a beach at low tide a glaucothoé which was already
lodging in a spiral shell '(Pl. 3, fig. 11). It showed a perfect symmetry of
body. The abdomen has six segments and a telson. Each of the second to
fifth abdominal segments has a pair of biramous pleopods (fig. 13), and the
sixth abdominal segment has a pair of large uropods (fig. 14a). On these
abdominal appendages there grow feathered bristles.

The asymmetrical structure first appears in the adolescent stage (figs.
14b; 15). Now the abdominal segmentation is lost, the pleopodes almost
disappear, and the organization is completed as a hermit crab. But the
external reproductive organs are not yet developed. It lives an amphibious
life between high and low water marks. It soon dies if it becomes dry
but is strong in sea-water. Thus, if supplied sufficiently with oxygen, it
can live in sea-water for a along time. The adult lives on dry land and
can withstand dryness. But moisture greatly increases its activity.

Coenobita seems to have a liking for a heavy calcareous shell of a sea
mollusk. The fact that a hermit crab erodes the shell in which it lives, as
GRAY set forth on Eupagurus in 1858, is obvious also in this species.
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