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Ecological studies of marsh crabs, Sesarma spp. 1

Hibernation, crabs’ habitats and parasitic
animals in winter?

Yoshihisa Hashiguchi and Sadayoshi Miyake

N A P = U AR LR DT L M 3R A
HBEL, MES SRS X D, sehisdiAd B
1R EDNPOAEEFORIRICH B,

ZAR CFRINTIRO H =3 & LT 74 =7
Grapsidae 2+ #" =F} Ocypodidae o 2 f} <)@ d %
LbOTHESL. ATH=HOLDIT, BEAENYFA
Mif} Sesarminae {Tf@ L, “|-#5 (tidal flat) L b &5
WEFL, 972 Db 2 Vi (reed marsh) £ Hic BUR
2L BANDDH B, —HAFH=RObDF, THE
ZNBEHE LTNE. ThETIKE L OWEHRITE
DT O AT O X i s (tidal level),
Hioy#ipE o Ukt (salinity gradient), JE#[ (sub-
stratum) o 3 BPNCAS I E NS EMIEMEIhTH
% (Alexander et al.,, 1932, 1936 ; Ono, 1959, 1963,
1965 ; Pearse, 1927, 1929). /NEFIZE 4 BV, “F3E)1
ICE1F B 2 H = KOs PR O LR FRIT D0
THHE L, @RV TA F=2HORHTONTHD
NTND, L LSS chd oWt =0iEEH
Mhicsd2b0TH 5.

MF Oy 4 H=H&E LT Sesarma [F0D 7 =
DEME, 2 THZ OBEWMNE TR, XIRMRho
ik LUK DN TN LIz THES 5.

TORENT ZiICdHI, We RIS EZ N7
O IR NS B B S B LR B, &
TWEPENRES COWNTE G SN SBEEON
MREER L, SFABRIC S LT LET 3.

FL - S B -

ML Il 2 2« RO H3%)) (Fig. 1)
T 1965459 H18H 5 1966 4F 4 A30H & TORCT

D WINAREREBEH YR K E LR, W 3615,

M ER o> TITRbhk.

NEAR S EFEAMB DO TOMEOB OE D IATS
LABNDOE D RER)NTRE, & RARBEOEET
HABRETHY, P L2BINLD BITHEERNDOH
MRV A H=HO iz AEEREZZL 5N B reed
marsh A3k < Fif LT3 DT )% J7uic 2
I:)/Uff.

MW FHEEDXITRT.

HURDYEIR © Kiciad LIc A BEEZ RN LIABK
gEicchaE Aoy TTEEBECEOBC Lic, BT
NOBERH =R KL XRLTOBHIERRPS 30
cm OESOREEME Ui, MERIIERES &
Bl R B A O e

LRGBS L OER Y - KRB YORA TR~
—F v BT L AEERKOMY B IUAD SR SN
FRRIS E R ZOEEE U, KRERMOEESE L
TRESZLLIIERO=— 2280, chZ2HEAD
ADCHEEELTB O, H2BEDEBBEECO
<~ FH LM G cHEhi, ADShciS
ZENIZDTLDT, ThdD<— 78Sy
DOTRA=DXARBEREINEMSZ C E B TE.

A7 NoRhKEf R n>TosE (MU
KERAEND) WETIE, WEDELIZH>T 1X
1m OHEKAEED. AL S _EFRADTTOHD
Wi ol o (RUF, |ESHEND) #(iE T
i3, 50m BEICHEX (I1X1m) 2B, ZOKIK
DLEEX Oem FTIRT2ay 7 TTFLWOHL
H=AFEH L. $ 0 Lzt h ok s Ro
MEBOE DI LI O THE DI, Ch
5 DHFIEK P 615 NI EHT 3 ~ 5 DHLIREAE S
DHEKE IR 12D v—TiIcE &%, 4 habitat
%15 XIE L, 212 ho habitat [t 3513 % 1 m? 34
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Fig. 1. A map of Tatara-Umi estuary. Roman shows each habitat

number (see text).
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1. ER oM%K

BRI EANIZ 20em o, 30ecm DX Z{) L
LlEEnbo T 0emic bbb dH Db
A = IO R OME & JEN ORI &
EDE DL DICBHIE DT, Ao/ OERAD
LS IR 1 5 & BT E D,

i) Lok

Fie MO o1 5041086
Mg 5o basea s (Fig.2).
YL/ CC T IR T I 4IRT 5.
25 Hod e

Fig. 2. Shape of nest holes.

a : cylindrical nest hole,

b : cylindrical nest with two entrances,

¢ : large compound nest hole with three or
four entrances connected with each other.
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MRS S8 5 o> s M4 AL, 20 dboT
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Z AR DT L T B HIENIL D Iz,
i) HoomE
S IEg o By CULON) eSS 17128110
1.8°C T, 0Ol EHEEZ —2.8°C ThHot-.
Fig. 3 o ig K H i i & nds b 40 34 4%

MDA L DI LIPS DTO S, L LI
KNEBG BHBELLIR DT LTI 508, h=iT/|:

MR A O E BT X4, N T = ORI

Ml 2b0E LT RS IME NTE $25
5.

2. % BE

/\i'cf\/fﬂﬁ IO LA 9 ) 1231 T odfl
P, AMETERAEG 1013 3 J320, 211 1o i 7

EZNTODLD, TS DRS
EYNMNNCEIRANAN

1) AR 08 K OB IS )

N AT HOZNRENTINE IRk 9 )]

K o 10)J it d T A, S o IFhc s 5

= FIRC RS DI A LT, £
D P 31D Ji< DT B NN OB Ly
£ 50m oty (Fig. 1 %) K3 T7HY AH =
Sesarma (Parasesarma) erythrodactylum Hess, 7
hFH =
1laan),

SN EGRRI NI S R

Sesarma (Holometopus) haematocheir (de
2Ry A
H. Milne Edwards,

Sesarma (Holometopus) de-
Ny A =
(Sesarma) intermedium (de Haan) o> 4 fisil/|: L

haani Sesarma

I'able 1. Relation between active or non-active nest and temperature during
preparatory period for hibernation in 100 nest holes.
September
Description — -
5 6 7 8 9 10 11 12 138 14 15 16 17
Active '3 38 36 18 6 8 26 30 46 81 39 10 41
No. of nest T omoaet: opened 85 46 48 67 79 77 61 57 45 17 50 71 41
Ll aulve{closed 12 16 16 15 15 15 13 13 9 2 11 19 18
Temperature Highest 21.3 18,8 18.5 19.2 20.5 21.0 19.9 22.5 21.3 20.3 13.8 13.6 17.8
empe | Lowest . 5.8 9.3 9.3 6.5 6.9 9.8 10.4 10.6 14.8 11.0 4.7 4.7 10.8
September
Description S s - e -
18 19 20 21 22 23 24 25 26 27 28 29 30
‘ Active 5 10 2 2 o 1 0 11 9 0 0 0 O
No. of nest | non ooiive fOPened | 55 65 72 72 72 71 72 58 69 69 69 69 69
;* V€lclosed ' 30 25 26 26 28 28 28 31 31 31 31 31 3l
i Highest 17.3 18.2 13.0 11.0 9.8 12.7 19.5 18.7 8.4 12.2 14.8 15.5 14.1
Temperature ‘ Lowest 6.8 6.9 8.4 5 1.6 0.9 42 66 1.5 1.3 1.210.2 3.1
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Relation between activity of marsh crabs and atmospheric
temperature or temperature

in nest hole from March to

Upper dotted line : maximum atmospheric temperature
minimum. Upper solid line : maximum temper-

ature in the nest and lower one : minimum,

TW5.

T DM A TRBAEM I BT 5 2 h & D H = DFTil)
A U (Table 1), Bh 5 B4 2 &k 10
A16H (19654F) s & b L, 108198
FADIEZ D BT ADOSIOBEN I b 5 MR
Nz 1A 5 HIicid 100 ORUR T 12 OJLR DS
FAEH SN, TRbBRAAREON L HIRAD
ZHLOHN, H=RBEREDIVIELNE (14H) iTid

AT, B BAE5LZCHENIRIHBENS
Witss 11 A 25, 26 A THi. LizhsDoTHRAe
KAIRICAZDIE 11 ARPST, COZARELE
H AT A RS .

R BAAIRINEE U THAROADER L 5MikE £
S TRWEERNASNED, o EiFRERT
%7 =DWAYED MkZEE RS LD T, BHicE?
ZERTREBNCENS “BOBCL” KEDODTHRE X
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i) AIRTERW]

HAL ek = — 7 ORUT E DTGB B O T
HoM, TCTRBEENDDRNEOTEL, 120
T LR RS Y, FHELTHE0T, U
RPAEMREE A2 5 D iIciR0pan. LD T
W e = O)z.Ti@J ik (activity) &g dic
L.

123 T OB T2 i L 2 Hulk~— 7 Ok}
PAf e B B 7y, fiElld
Y A =TT, B Llcw— 23 h=ickD
THIIh R I E DL L, fdv— 78
FAe, COXIIRULTilgkLIzods Fig. 3 O
57 THLH. TOMNRTEDXED 3 INTHT 7.

a)  BEERHENI]

CoWENZ 2 AF» S ILEETODE, h=plt
KWﬁHTﬁMLfm7WM&mA . TRbb2H

[ (19867F) il s 7. 5°Cit ESL L, €O
MMLLOtﬁ ikmﬁbuﬁbkiac@ 7

SHAWTHZ S E LTI 305, &iRD I}J/M. fits
Wi L F7 ANIT IGTA 4 21t il (59 &
. i kAU, Aans s s, JIRDOALE
IDrJ U T FAMA TR AR E L DI TADORE

SBMOTING bR, ML THROMHER TN
7fJ> 5 AN 1A A TN D RBRIC HTc DTN 5.
UL U To e N A B EAITERILID, $5

T D B

b) T )

T3 N1widin s 4 12000 A TONRIT, A=
B S 10m RITFOffEEE LD, 38HH 3
3 THTE AU O TN TORHR~ — 7 M X T
Fol E D, ASOMARIARINBI LIz EEZLD
5. COHIEE ICEh < bedg&ifiiit 24.2°C, A
it 16.2°C ThDotz. CONINRRTH AL DL
Wa s v B A% SRR BY B 13 & TS
V. A 0°CC R TFIcF R &idisd, 2~3°CiT
15 505 T HALIERI U A MRS, 8 KPS 4
JIRIDIC I T a v 2 OO L3RS EhY, 3
S OFHA 10~15em [T S, =0T o
W5 © O i 73T 12 O L3 JJUE),,.f/u A N 0)]
IEFE I F TO O & DOREIT 71 = AUA N R
Lo STz it G U, feod i iR AR
TUCBAEER LU IRN T & Th 5.

@ OER ]

=34 H20H DFrc

oe— g A F

5 & /{\%H’Jﬁm% W A

A& TOBANRERTE LTS LLALH Y, 17
TE ORI 30m L) kicds J 5 HIEHLN O habitat
VI T3, ¢ ® reed marsh & & )I|D i i D
, TR 8 3 S TRNTENRTE 200 TH D
t.gci%ﬁm AR DLEA DS G B AL
SEMTHSL. L L oiicns s, oz
g E LTEHO 7 =0V E L TRAKHENLT 548D
A, u?)*ﬂ—fk HEIUT AL BRI,
oM &B/Q&KmROLJA e fT T
m%gm 505 chRMOBIE QKN TH
5.NX®H(4H%H)h¢§ﬁ®W:bHVL@
T, BoboR ImPLECHELTH ., ZDOXDR
TRy 4 H=, 2axkvyr4EEL{H6N
7o, M B TXDFH L. FIEONEOREC
TRWEEY O--BEH=DCDEIRITHCLBZHD
Thb. fifkiconToORBE L, FEKRMILH
YDA TEERBIEHEL T & 3N T, U
Bodboba~btpmbhi. bbb THE
T OFEEDOHARMIZIEL LT3 v OIEDPZ DM
@M%@%bmeTm@m,s:x@m&&®ww
bEATH.
i) JGEhHENN R TR E) N
# = DAMEI RIS R E R B T T ORE
&&%26n5®f B8, WEOKES JCHRE
R EROMBEAETNT., ch o OREYIAD D
o,ﬁﬂwﬁﬁmﬁmémﬁm%uwﬂ:®ﬁﬁwﬂ
LTAELMOT3c &t Fig. 3 WRIHBHTH
5. L LZOBELRE G TR =0iFEOHiE%
AW LUABOBIRNE T TL 5. WA ORI IR
BT BEH=DNMAEE L, TR LTOB &N
Bl s Embhic. 2% 0HAREHEN
T ARAE TN & 4 = OVFBE PR AT T 32
&l
& TSSO il o0 Tl A Uil
K BY AMALE I OB AE Fig. 4 g Ui, i)
L7 7WIE K (spring-tide) & /i) (ebb-tide)
MEDLINTEY, H=0ONTd T OKMF/NIC &
DTHINTHH T &b 5
?mb%kwwf@OT%mﬁ#me HHh=0
W IR0, HAREREME S TH/NMON
SRS %ﬁﬁi?&%wm%Q.cwiﬁwﬁﬁ
LI & WL D 2 DO B AT R AR I D 7 = DIET)
ZEATBREDITH S, U L Fig. 4 (RIS
1) ke LTiE, EhICEICRE 3K, KBR
KOBRRICO D LBHETFLNRD,
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Fig. 4. Correlation between activity of crabs and lowest atmospheric
temperature or height of tide.

I X 5T D2 2DHRIZGT TIZSVIT & RE
PRINTBY, THRNROODDITHRTHS. <
DT EFHRDOBIIL/ I TH>Th = @iilﬂ;‘ﬁ
ZOTEERLTOS, Fi 4~10°C TIIEHOD “I2
IIEB A" B UTL B4, CRIZBIELITEEC
FTDRELFGTL, ARTTRIIC AN O /20
EHRLH6NB.

Pboc&d»s, BEMNE UTOREZIE, B
SR E UTOMNLE TS 8 2030 = ORI K &
CHOTHNBEEZ SRS

3. # i

Rl Utz & D @ TUR/ BT D4 fiic 325
& UTTICHINL S, Kioie omist, Ik ")10)3 AN
BFLNTHE, ZhodDH B, ¢ CTRIEHD |
EHIAINE ORI R O S ORI 2T, Thd
E =D E DFEHRAE DD

i) JKE& A

AH0

Reed marsh ik <
habitat VI % % &8,
% Fig. 5 iR Ui,

Y&i% LT 5 habitat 1T &
/.[\ i//}ﬁl LOQ\T;J'&/\%\- u/*
habitat II i3 7o~y A4 M

E,F, D, B, ADiic/01s {1252 Edsbhr b, 13k
Ry r4 =, 9L~y A4H= Clistocoeloma

merguiense de Man, ~-— 7= Chasmagnathus con-
vexus de Haan O¥MAd #0117z,
O BEF TR H =T & DThe & I 15 4 R

ELTEF 7J-\«M’)‘ 'o?h7 ZOE Fifsbicay

PEAEL, FOMKEIE B 38.28%,F »t 38.42%
&f;/)’(h\ 3. DX habitat VI Glg o~y 4

X A, B, C oliiiic, ~v#4#=i3B, A, Cojfiic
D, Thy A H=1 A RdTHENBTE
PIRENTOS

T T TIRS /u ERTI0EDOBRELTL
OEKIEZEEOHY, ik h= O%ELE D HiEE
Fig. 6 w55 L1z,
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Fig. 5. Horizontal distribution of marsh crabs crossing to stream
at the Umi-river during hibernating period,

R : 8. (H.) dehaani, S : S. (S.) intermedium, T : S. (P.)
erythrodactylum, U : Cl, merguiense, V : Ch. convexus.

. dehaani A

[ 10 indivs. Aq.m

. erythrodactylum

i «”m»g“gc,,sg____A
Ch, convexus h
L 1 " 1 i 1 i n L 1
20 25 30 35 10
Retained  water

Fig. 6. Relation between mean densities of marsh crabs and retained
water in soil.
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A3 20~41 % O T Iebh, T DTS D7
KEEFTIEATRER LT L b5, Eic
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13 U~ Z O KL VFEENAZELS. LU
TV A= OB, {5k 36.2~38.6 2% DT
BT LT 5. chikc o Kkigedit st
EARB LI T D A = Do i BB B2 D, Rk
TREEED 2 L Qb LTndeiey, Micprshic ks
RS EDWIHE LTEDNI b DTH S,
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60, 80 100 %
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w2KE F2E
RYB BN D, WG & EEONHRE Fig. 7 1R
ENTNVA.

ZORNCIZ okt A, B, C, D E L ific k&<
WAKINAE LR LTHSE., DY A v L 95.1
%, #% 0.15mm PFAEIL &I D24 TR
EAUE SR AT, THEE L 0 reed marsh (T
HONLbDTHS. B5%), C (85.1%) x4
RIS, CAA4 7 D R LY KEO
FHEGATOE, it B, C D 4473 reed
marsh KELFEMETHEDT, &L C D47
reed marsh DT HESFE A8 D7URIC S S 5.
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aa

- -~ CL m

R Rl SRECEEEEEEE SEEPRN

- - - - B - - - - - - - - - - S-S

0 0.5

Diam, of soil grain
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Fig. 7. Types of soil texture and mean densities per one m? of marsh
crabs found in various substrata of the Umi-river during

hibernating period.
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Lone) DIXATNEF (1965) DRI L2 b DTH
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AN=R 70y r4 3R KEE TOEDTHS. &

zone I'resh water zone
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Fig. 8. Vertical distribution of marsh crabs along stream of the Umi-river
during hibernating period and mean carapace width of crabs

collected in that period,
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Table 2, Animals of internal parasitism found out marsh crabs,

Host

Parasites

S. erythrodactylum no parasites
S, haematocheir
S. dehaani

S. intermedium

Copepoda (gill) 7 (0.5),* Trematoda (gill, intestine) 25 (11.6)
Copepoda (gill) 50 (1.3), Trematoda (gill) 25 (11.6)

Copepoda (gill) 55
Nematoda (gill) 44 (9.3)

(1.6), Trematoda (gill, intestine) 22 (5.4)

* In the table 2 the bare figure after the name of a parasite indicates percentage of
individuals infected; the figure in parenthesis shows the average number of parasites

per individual.

BEONCIRT T H =DOFHEIREN TN

ZhITC DD reed marsh T3 & KRR
OB EICNEIzdTH S, HBOEHMNICASE
FTHFH = L3 reed marsh g HEL LIBH 3.

FENTHINL N =D LRbO 40810 B 5
4km FHROMETE TIHBINTOEL, O
RAZ MO ERICE DT AW BEDTLBTHAH
. TORMS 7 aXy A4, XU ANH=, ThHY
A AT = DN TR BB OIRFHC T 2 iR E 4 2
&, 7Ny A SR DEO KD & IR KER
FCIEL BT B0 L, Ry A H =i KiTx
UTh i o OFIEEER DS, BANEDOEOATICE
B LEROENZE. EIT YA H=RBRAET
o L, KT LTiREgnE I ThH S,

Z T O 3RT OO U ciRE & h ik
2O AN, WMoTlE2d 2Lk LT, D
D5 BRI D TORBRE TR ERE RS oL ©
A, KIEOED XS RSNtz iR iT k)
LT 7axvr A8 5dRL, DECTHY AN
=, NRUFAF=DMEERY, BREHLTE 7 ux
YHAREBERL, NvrAHE, ThHY A H =0
Kigdisa., ULz 0TS HRESIcELL
RS DL EDD .

AR D LEMER LB saRYr 4, Svor
A H=DFTNTOREFAOTIELZRE L, £DT
% Fig. 8 iwiiLi. 7o~y i3 b~z
ERENAFENE LM, ChRR LNV 4 4=
NS OEESERIZES SR BEMBS BRI T
DT ERFI ORI ADYH =050 FRICDIES
9, WY TFA T =Y H =3 L0 EHE~DIFTEC
LAERETZHDOTRRBOMEHZLILNS.

4. H-ORBELEEM

Ry AT =B RRROK 2 PRIFEE E UTER
Ihp. ThbHh = OFRPHS & ik R Dghd
(metacercaria) D% T 22T HL DO WEHICEK
DOTHLPIL IR TS, EESRFRINCELRTS

C OB R0 LT B DELZMrd 5120
WIS R DO THAT, KRS I 7
AVAH=, ThFH=, saxvid(, Rvi4
H =D 4 FEC DT 2/ O 7% 7 fhiFs
Table 21t Ui, 7582 QBRI KHEIC
D& L d 10 AL EE L, Table 2 0¥t
WEDH =B B3R (%) B LOHHRHOH Y
127 = LIRS Y OFFH I ONFLPHoE R Lic b DT
b5, WHEANOSORIZWEN, s, BEM
A, WD S B 2461 2 S D3 B A5 5
n, BWICRE D SRishDol. s aRy
A, XU A H =TI A, BRSNS D D%
Hifaim L, & iy r4 H=icidmdiod/ | b
ANt FhTHTH =TOWLRE BN
&L, THYAH = T s 4L Dk
7.

=c3 P
?5 A

MO BT 2NV 7 4 7 =HOLFDA R
M 2% USRSV ERINE Lct B0 THS
3, — AN AIRDAES W LTI 9 B & 3 A
AT & XN T B, Xy A N =OFENERE &
EEASTERINTHYD GEH 1961), =4 # =M TIiFd)
IO E X, Heomin, FHOH DR E
KE2THRaEND & 0D (NEF, 1965). F 7o ifd)
DA DNTIRRY rAH =, gaxviA, 7
HFH=, 7V H=RENKR TE NP 25
km, EPILTOZDMOMIRTS 20 km L2 ADT
WAL (i, 1952). —JFHEA (1965) X TH
MHE TR T 7 5 H =0/ B RS T L, i
NZDMDIKRICIHDT, HisdLd 1km P EIT
HDIE D WIR—HE RATNEDMN Kid ThHb &
.

PR~ A4 H=HeB Y AR ELREBRMicE
W AEE, HEh SpEAOBIIE RS S AICET 2HI5L
BIEHITLRBODT, TSN TETOHEEER
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Summary

In this paper the authors reported on the hibernation, habitat and parasitic animals of marsh
crabs during the hibernating period. Most of the surveys were carried out at the Umi-river from
18th of September, 1965 to 30th of April, 1966.

1. They described on the correlation belween the shape of hibernating nest holes and the indi-
vidual numbers in the nests, and also on the temperature in the nest hole during the hibernating
period,

2. It was decided that the preparatory period for the hibernation was from the end of Septem-
ber to the middle of November, and that the beginning time for the hibernation was the end of
November to the early part of December,

3. The awakening period after the hibernation was subdivided into the following three stages.
a) The preparatory stage for the awakening after the hibernation was from the beginning to the
end of February. In this stage the behaviour of crabs was restricted only in the nest hole. b) The
preparatory stage for the activity was from the first half of March to 20th of April, The diameter
of home range in this stage was less than 10 meters. ¢) The active stage was after 20th of April,
The diameter of home range extended to more than 30 meters, and in this stage the important
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changes occurred in population construction because of abandoning their nest holes.

4. They reported on the relation between the activity of crabs and the lowest atmospheric
temperature after the preparatory stage for activity, and pointed out that the activity of crabs
might be also influenced by the factor of moisture corresponding with the tidal level and fine or
rainy day. That is, when the temperature was low, the activity of crabs decreased even in the
springtide, and when the ebb-tide came, the activily decreased even in the adequate temperature,
But the activity ofcr abs increased in rainy and warm day in spite of the ebb-tide, The above-men-
tioned three factors, i. e., the lowest temperature, spring or ebb-tide and rain or shine, have a
great influence upon the activity of crabs after the preparatory stage for activity.

5. To survey the horizontal distribution crossing to the stream of rivers, the belt-samplings
were tried. The crabs hibernated mainly at the reed marsh, but their hibernating places were
selected by the soil texture, especially the amount of retained water and the diameter of soil grains
even at the same reed marsh,

6. The vertical distribution along the stream of the river was discussed. Of the three marsh
crabs, Sesarma (Parasesarma) erythrodactylum Hess, Sesarma (Holometopus) dehaani H, Milne Edwards
and Sesarma (Sesarma) intermedium (de Haan), S. (H). dehaani was the strongest species for high
salinity of both brackish and fresh waters. But the others became weak in order of S. (P.) erythro-
dactylum, S. (S.) intermedizm against the high salinity, inversely S. (S.) intermedium was stronger
than S. (P.) erythrodactylum against the fresh water.

7. In the examination of the marsh crabs for the parasites, Nematoda (gill), Copepoda (gill)
and Trematoda (gill and intestine) were found out as the animals of internal parasitism.,



