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Decapod crustaceans from the lower Miocene Tomikusa Group, central Japan, with a special remark

on the sexual dimorphism in the major cheliped of Callianopsis titaensis (Nagao, 1941)
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Abstract

Based on ninety specimens from the lower Miocene Tomikusa Group, four species of decapod

crustaceans are documented. They are ?Saintlaurentiella imaizumii (Karasawa, 1993), Callianopsis

titaensis (Nagao, 1941), Tymolus ingens Takeda and Tomida, 1984, and Minohellenus quinquedentatus

(Karasawa, 1990). Statistical analyses of major chelipeds of Callianopsis titaensis revealed:) male

propodi are generally larger than those of females; the number of female specimens is greater than that

of male in each locality; the cheliped in female specimens exhibits left side handedness.
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LI

RIS OMMEN, A, MRS X OREH 2T
THAT A PP E SR, SEhBYibaz ey
L2 ETHOLNTWEA, HHFREEILAICOVWTLIhFE
TICHE CERL, HBHREL 260 RS T& 7
(Imaizumi, 1957a, b; HE, 1964 72 &). IR —btHa L
7 va ik, 1984 AEITHGEERS — K & T HHIRBCE 122
SN, SUHTTEMEM A - EAIN T 5, AR
4550 MICB X R TICEREIEOLAIL Y 2 a v Th b,
L, ZoOPIZEENDH 90 Mo+ HEE R Lk
Zh, AR 4o TR BELAEN 0TI ZIZE
FL, dbETHEBTREHEELEOLF I AFTESY
Callianopsis titaensis \ZB LT, 1 MHE ONFIH) 2R/
SN ENZOWTHGET L7z, ARCHGET L22&EHE, 3
THHTEREWE UK 2T % (ICM-KF) .

WERETECET 2 TIPSO REbE X OB BER

HTTHRORINE»S1E, ChETII AT VA=

Macrocheira yabei (Imaizumi, 1957) OIERLEHF, JEH,
B, JEE EAMSN TV 5134 (Imaizumi, 1957a, 1965; HE
[, 1964), F 27 3 ¥4+ T YVJE O K EH Munida sp.
(=Eumunida? sp.) O (547, 1971) b 5.

—7, MEITOEREHETIE, HRHErSFFAFESY)
Callianopsis titaensis (Nagao, 1941) (=Callianassa shikamai
Imaizunmi, 1957) #% #3535 (Imaizumi, 1965b), K TS
J@m 5 I XF I ANA T A= Tymolus ingens Takeda and
Tomida, 1984 DEHAHE SN T2 (Karasawa, 1993).

HEBEOET L ERIIoOWTE, B (1954), WHIEH
i (1967), F°9F (1970), Shibata (1978), £ (1979),
KA (1988) 74 EOWFEHH 5. AfeTid, KILKIE % [
—WERE & LTl L CRREBHEORET 2 L 72 REIE 5
(1988) 12ftv>, MBS L AL GRS X O g2
Fig. 1WRL7:. ABE#EaL 2 v a YICRiENRFRE N RO
fk/ — MIMBEL T 5%%, SRIUE 2 5L L 72 IBRAHE - Tw
Lo tz7z, Fig VIR L7zEMO—H (BUEEAE TS
Lo 7zHER) %O NNMRERICBIT 2L, B XZOMEIC
EDOTRLT WA,

REEERICBIT2ERERE, BBUREMOEEN OB
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Figure 1. #at L7 HHHBSELA O 3 XL O 1 g k.
RN, E PB4 2 45 5 T4 1 K[
HN] BLO sl 28 L7z P REIE
A (1988) 12H &OK<.
Decapod fossil localities and horizon in the
Tomikusa Group, central Japan. 1: 25000 scale
topographic maps Yamadagouti and Mitsushima
published by GSI are used. Generalized
stratigraphy is based on Ujihara et al. (1988).

WAL Wi TR L T D AARERICOAT 5. SHTF R
W, TREL Y FRIE - HIE L 2h S oRIEEREOKRIE &
ZOEMORNEPS %% (F5EIEH, 1979). FIRATHIETIA,
Vg % & R HEASR R A O TISHE 0 AL A oM TR S
N, HFEHOEBEENP O 2 5RKOD W2 FESTE Y
HHROMNBEEEE A A TEDbN S, T L )R E, &
Hig, KTF4&E FikHE, EHE»S%%. TRIEOXE
BRE RIS SN TWD (REIR, 1988; HHiElZ2:, 1999).

BHBHOERERICOVWTIE, EHE - RIEH Sl s
NI DY Crucidenticula sawamurae EEFEALA W % 8§ (FfF

WA, 1999) Tk &, FEEFRE D O HKHE i B CIE ST AT
Fl LHTARHE 2 5 KT 408 EEf2sfiimg 2 R ¥ 2 & o g
SUER (WRH, 1992; I - &, 2014) 2% 2k, #18.7-%
17.2 Ma ORI AS L) g Gl -2, 2014) 23S N5.

HEERET ¥ AFEZYOHELE O IH) 122w

F 4 AF%E7) Callianopsis titaensis 1%, Nagao (1941) |2 X
D RO TR R & Callianassa J& & L TRLHKE
NeMiThs AFETIRBLYZ VT AFETIR Giks:
%) OE1IMHENY IHTH L, EHovThdrd L
WHBRBONF IR LTEY, ZOHFEHIKILDETNE
DMOTBABERTHEIALA L LTHRY R TV, F72, 43
MR OA D L B 1 WHORD ) TV a—iZaassh, Bif
HBIRETRAESNTWAZ L LW, 20D, oy
DHRDILA TEBOMHRIH SN TE .

HEOBEAFEZYVHBLUY 7 AFE7 ) BOSEIR,
HRIPEB LS T SFERMNBEROBEILEIZEDIV TV LY (flz
¥ Manning and Felder, 1991; Sakai, 1999; 2005; 2011; Poore,
1994; 2007; Ngoe-Ho, 2003 72 &), fLAERHIBWTIZHE 1 WK
DIEHIA L RH F TCOREOMMAEDED, 58 L—EDORHE
IR I BLEZOND L)% > TE7 (Schweitzer and
Feldmann, 2002; Schweitzer et al., 2006; Hyzny and Karasawa,
2012). filfi el 0%% ¥ CRAE S N2AbAE, BIAMI L EIR TR v
RO MIRECE vy, B 1INH, & R Rm2 & Rz
W LA E CRAF S N7AERIZ LIELIER S 5.

Callianopsis JEIX 7 ¥ 7 A FE 7 ) FHI SN, T &
~ LR ORIKIERT 5. SR R (BB
K) THY, EBEEh—FHONFIWHIKEL (LUF, Kt e
T5), b9 —HIFHEL MR (BT, AMEHD. 1bA7
FRIZAAH DA DALH B K IR, Ty F ol
W25 N5 (Hyzny and Schlégl, 2011). Schweitzer-Hopkins
and Feldmann (1997) 1, ALKAFHEM OB 2> 5 Betli#tin i
HEBT A2HEM Callianopsis goniophthalma (Rathbun, 1902)
ORSHWIC, WFE RN ZRDEIET L L2 /ML, kbR
O Wi H A S F I EB T 5 2 1t H H Callianopsis
clallamensis (Withers, 1924) B X U° C. twinensis (Rathbun,
1926) 2%, F—FONY I OWH R TH L Z L 2WHH,IT L.
INSBVEB L MEAMIZ R S AN I 08 IE, HARELA
IS YT F B HREDSTRE S T 724 (Schweitzer-Hopkins
and Feldmann, 1997), AGiiE o HpEasamse~ T bl o C.
muratai (Nagao, 1932) B XU C. elongatodigitata (Nagao,
1941) BB ZHITH 5 2 &R S 7z (Kato, 2000).
S SO C. titaensis 12 FBkZR Y I O MR TE,
U LD X Imaizumi (1967) 12 & ) ERSEHEHATRE 2 5
Rl E N7z C. shikamai 13, C. titaensis D A ADNY I L /L%
&b L9124k -7 (Kato and Karasawa, 2009).

BHECTIAFEZIMBLU Y V7 AFES ) BoLAH
T, 1SR R A LER) S ST 2 R Table 1
DY THhb. 72720, SNHTNTHEICE DD 0089 2T,
WAL ERI O AT L 2 R L IR L 72 BT, 3 5 12T
PUETH 5.
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Table 1. % 1 I B 2 W LEHDPA SN TW DL RAFEZIRB LY 7 X FE 7 ) ROl .

Fossil callianassid and ctenochelid species exhibiting dimorphism or polymorphism in the first pereopods.

Species

Geologic age

Reference

Calliax michelottii (A. Milne Edwards, 1860)

Early Oligocene to
middle Miocene

Polkowsky, 2005;
Hyzny and Gasparic, 2015

Callichirus bertalani Hyzny and Miller, 2010

Middle Miocene

Hyzny and Miller, 2010

Cowichianassa meckerti Schweitzer et al., 2009

Late Cretaceous

Schweitzer et al., 2009

Comoxianassa haggarti Schweitzer et al., 2009

Late Cretaceous

Schweitzer et al., 2009

Eucalliax pseudorakosensis (Lorenthey in Lorenthey and

Beurlen, 1929)

Middle Miocene

HyzZny and Hudackova, 2012

Grynaminna grandis (Karasawa and Goda, 1996)

Middle Pleistocene to

Holocene

HyZny and Karasawa, 2012

Lepidophthalmus crateriferus (Lérenthey in Lérenthey
and Beurlen, 1929)

Late Oligocene

Hyzny and Dulai, 2014

Lepidophthalmus paratethyensis Gaspari¢ and Hyzny,
2015

Early Miocene

Gaspari¢ and Hyzny, 2015

Melipal chilensis Schweitzer, Feldmann, Encinas, and
Suarez, 2006

Middle to late Eocene

Schweitzer et al., 2006

Mesostylus faujasi (Desmarest, 1822)

Late Cretaceous

Swen et al., 2001; Mourik et al., 2005;
Schweitzer and Feldmann, 2012

Mesostylus mortoni (Pilsbry, 1901)

Late Cretaceous

Schweitzer and Feldmann, 2012

Neocallichirus brocchii (Lorenthey, 1897)

Middle Miocene

Hyzny and Hudackova, 2012

Callianopsis clallamensis (Withers, 1924)

Oligocene to early

Schweitzer-Hopkins and Feldmann, 1997;

Miocene East, 2006
Callianopsis australis Casadio et al., 2004 Middle Oligocene Casadio et al., 2004
Callianopsis marianae Hyzny and Schlégl, 2011 Early Miocene Hyzny and Schlogl, 2011

Callianopsis muratai (Nagao, 1932)

Late Eocene to early

Oligocene

Kato, 2000; Kato and Karasawa, 2009

Callianopsis titaensis (Nakao, 1941)

Early to middle Miocene

Kato and Karasawa, 2009; This paper

1. G L Ok

WIS —a Ly v a VICEIND, BRI E R
D 82 ?D C. titaensis DRFMIZOWT, Fig. 2 1R L72E
MEFIZNFALOEHIL, B, M AR
DWTHET L7z

Figure 2. 7% AF €7 Y OF ADH 3 & FHERL.
Illustrated male major cheliped of Callianopsis

titaensis indicating measurements in this study.

2. MEHEEC

IV 2 v avil&EENTW 82D C. titaensis TR
L7 Zs, KHOILED S MO R B2 RE7E - 72
BTIES 1221150 TAADONF IBHFHEITEL L (2 HE

p=0.00057), & HHLSE BN BL726 D BRI A D
HEEHTIE, ZEAETAADONYINESHh 72 (Fig. 3).

Hyzny and Schlogl (2011) & A @ NF 7 O FHRRHHED
HPEM L7z 58 M DEEARIZHED & Callianopsis marianae %
L TWEA, MHEOHIZIZIZ1I 1725728 LT3,
¥ 7z East (2006) &, Lk > b Mo 5455
728 200 kD C. clallamensis TlX, BXZ3:1THX
WEhotzl L, FAONFIDOHEPKMTH L0, LA
ELTHEDRTWIRESH L ELTwD. 2720, SO
WHREBILOILEEONE=RD C. muratai ® £ 912 (Kato
and Karasawa, 2009), WO A AREBT L7 — 2%
V. KR ofbatii, BUARER, SO JRKHNIEERE L
RohzZehsn, ZLORAAIEITEREEEZ 5N,
NI A XDFEN X BRAEERIL, MO OmY
ZHHT LI ERELETEZVWERDNS.

—7, Swen et al. (2001) B & U Mourik et al. (2005) 1,
FI0F, NVF=—BLOFA YO LBARRPLLET S
A FETVED Mesostylus faujasi D 1 (N I )
RSN LM EME L7z, & 512 Mourik et al. (2005) 3,
FA, REFDF A, AALWONDE 354 TDEBONPT,
ARAEFZEZONBNF I BN LD, MR
THIRHT 2 W HA TH - 2R EZ ML TV 5.
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Figure 3. FEMBIZ 72 F % X F €7 1) KEH o Mk LE
Ratio of male and female major cheliped of

Callianopsis titaensis in each locality.

3. Kl ittt

KFEEANT N D8 TS KA & 20, BOSHHAs
NI & 72 2 Bl 2R 9. KOG L R 13 43 @ 34
otz —, MEEREN TR L 28E, + ATkt
FA9: 10K LT, AATIZ26:15 Tho72. (Table 2)
Scweitzer-Hopkins and Feldmann (1997) &, dbKihsE=
FDEEF 98 D C. clallamensis DRMHOFEATIX, + A
TRELDOWY IE WA, AATRANAY IKREVDH O
ZwELTEY, SHOMRTIELPETDH L. &5,
Schweitzer et al. (2006) |2 XAUE, 1% BHFE 2 Fah: %
IR A FEZ ) FD Neocallichirus aetodes TIE 31 : 27 &5
IRERPESLN TS, E 512, Hyzny and Klompmaker
(2015) XA FEZVH 5 MOLARLFIIOWT, AHOX
MBI Z L E 22— LTWwaa, ORI ED S0
WHZZWHHZ A SN,

Table 2. MEHERIC R 72 RSO AL

Handedness of both sexes of Callianopsis titaensis.

Sex Right Left R/L ratio
Male 9 10 0.9
Female 15 26 0.58

4. RETH o9 4 X

MEREDHIWI L T B KEHIIC oW, miffis (L1) %k
L& 2 A, &RELTHADONT IFIHiA A AR TK
WCHbHZ LRSI (Fig. 4). C. clallamensis TH /N
LA OHFTIEA ADERDY £ AHPKE NI LATRES
NTw3% (Schweitzer-Hopkins and Feldmann, 1997; East,
2006). 7z72L, < F TV IFIHILA DA% LK L 724
RTHY, YA ZRZIUIHT B/ I ORI A%
EITFIWTE v,

F 72, HAFER C. clallamensis & [k, KRETHIZEIBIZ A A

TIRHIICHETH ), A A TIIESAKRE L A
HHIEBWPSIIh -7 (Fig. 5) .

Figure 4. 7% A F €7 K§ltwigiR (L1) OMEREC X 5 iR
Comparison of total propodus length (L.1) of male

and female cheliped of Callianopsis titaensis.

Figure 5. 7~ % 2 € 71 KT & & 5508 O BIFR.
Relationships between the total length (L.1) and
height (H2)/ length (LL1) ratio of the propodus of

major cheliped in Callianopsis titaensis.

5. £4%

THIETHEHET 524 OMTIE, 81 O3
) ML RMAERDOND. AFETVER S VT
AFEZIVROGEIBNT, 81 E ICHiEE, N
REHONY = g YT E RV EPLIZE 2
57 (Hyzny and Klompmaker, 2015), < DJERE% £
ICREH L 72 WF9E 1R 5 T b (Sakai, 1969; Dworschak
and Pervesler, 1988; Dworschak, 1998; 2012; Felder and
Rodriges, 1993; Lavadie and Palmer, 1996). —#%iZ+HIH
BAHOE 1N S B =R I OEMEE, +
AN K BHEN - FEBIBIS, SREATE), BT ATL—AR Y
BT CHBI ST &7 (Hartnoll, 1974 %2 &). X0
KE LA 2D JIERBECHIE D %20 <5 FPEH O b4



WCAHRANCE  EE 256N, W) B EZ R T 2 &
v, AFEZVEONY BT LI0L) SN TREL
TaX M) =1, BAAYYCIEE ORI B
EN T & 727 (Felder and Lovette, 1989; Labadie and
Palmer, 1996; Shimoda et al., 2005; Dworschak, 2012), 1t
AEEHZD EDOLIgRIEA v, b B B A LA RSB
OAYEEREE & 7] CERTOR—REEZEZFHROb DL 55
CLIETELWD, LABERHIA SN A SRR 1 % 5F
AR L T 2 eidMba BB OB TId e CICHE
WTH ). ATEZS)HOYE, {LABERIIBEWTIHN
W & A XN TELEARIE DO TR TH B720,
NI ORI ELYWT 2 2 L IZREETH 2%, — ) TBUE
2BV THAEBLEWER?Z L IR ONERZ &M
LT, WAERBPEWERSEE L ERELFD (Schweitzer-
Hopkins and Feldmann, 1997).

& ATHAERFEZ ) FHOMAREOMETIE, LR
DIRLIELIZME SNTEY, WISHIZA ADMEEHEL
Bl P h o3 HMONT WS (Bl 21X Felder and Lovette,
1989; Tamaki et al., 1997; Nates and Felder, 1999;
Wardiatno, 2004). 5D TIE, FHEIMG ML OZE)
WD B3Rt v 7 O T BEIGRRT 2 N T AR E
WA, EHEOERY A X570 R i & PR O ARB b fiadil &
NnTw5 (Nates and Felder, 1999; Wardiatno, 2004). A
FEZVHEOAL, UIE LIS E O - R EEED S
LFE SRR ONLZ LB HLDOT, NFITALRN
N =g yeERICERT AL LB, RFoRY
EARDHLEAF SN S L 9 THNUE Dworschak (2012) %
Klompmaker et al. (2015) AR L7z & 912, BV T+ A M) v
7 e PR L EBNICD LDV THEEE R TEREO N ) = —
Ta Y EFHEL: BT, LA AT E ) FEAREE QR E R M
BUTEHOPICT AL BB R DEAY.

i E YRR

Infraorder Gebiidea de Saint Laurent, 1979 7+ ¥ 2 T H
Family Laomediidae Borradaile, 1903 /N4 X ¥ ¥ 2 =t}
Genus Saintlaurentiella Paiva, Tavares and Silva-Neto, 2010
Hru—3 7478

?Saintlaurentiella imaizumi (Karasawa, 1993)
A=A XIT7FTE?
(Fig. 7.4)

Wit L7-BiA @ ICM-KF4014.

FEEHE < K1,

% RAFORL BV LI 1 MEEND. A XK
EL BB RVELRONT IWO, Rgh o %, Ho
—HEBDRD BN DD, NI BKROKE SRBAL S Tl
v, AN I PIARBIEREIZAMIIE B X NN S Z o
MG 2 42 U B, BB <, wl SR B a0

67

BLUORAERICEAEORREZ D, Lt IMABRIZE
M ERONE2S, LRI DOATHS.

PRAFIRREDSE W 72 O FE R A 1 T X 2\, Karasawa
(1993) SHhFFEERERE L Dl L7z < f X3 7+
12, AVEB X OER OREANPLS. Karasawa (1993),
W (1997) &I, A=A X3 T7F T REHEDE
W, IR oBHEHSTE, LEROMILER, BRI
OMEHETE 2 E oMo, W H Ao d Y H i wi
WMo 2 5 LR TR O FEMEEO O &5
EEND. Rt BEOMAMED, By 7Y h - a—
FYRT—VOREERICHONLDARTHLZ Enb, 7
HOBCALAEARIZIE D W72 5 42 5 F RN RE A 2
5.

PEHE Yk - 1 CRJNIGVEHI).

Infraorder Axiidea de Saint Laurent, 1979 7+ T Y T H
Family Ctenochelidae Manning and Felder, 1991
7y FAFETVE HikR)

fii#% : Ctenochelidae (21X 21 F TIL L flibI T & 721428
l, 2y T7FHY A MR, 1997), 7 YT TV v a
Bl GlIUT2, 2015) L EKLENTER —F, HE
TdH % Ctenocheles |22\ T, LM Ctenocheles balssi
Kishinoue, 1926 (247 73 Y ¥ IOMA b TW
25 (BPIT - JR%E, 1992; Matsuzawa and Hayashi, 1997),
K7 FTE THIZGHES N, 7HYvaTHERGHELE
ONEPIRKRELSEL S, D EOHBEAS, Ctenochelidae 12
HLT, 7T AFESIMOHATELZIRET S

Subfamily Callianopsinae Mannning and Felder, 1991
AT T AR
Genus Callianopsis Mannning and Felder, 1991
ANT )T VAE

Callianopsis titaensis (Nagao, 1941) 7% A+ € 7Y
(Figs. 6-1-7)

Callianassa titaensis Nagao, 1941, p. 93-97, pl. 26, figs.
3-7; Karasawa, 1989, p. 8, pl. 1 fig. 10; 7KE - ®H,
1993, p. 82, pl. 2, figs. 5, 6.

Callianassa shikamai Imaizumi, 1957b, p. 81— 83, pl. 14.
figs. 1-5.

Callianopsis titaensis i IR - H I, 1992, p. 10, pl. 2, fig.
5; Karasawa, 1993, p. 36-37, pl. 5, figs. 1, 3, 4; 4 iR,
1997, p. 31-32, pl. 3, figs. 3, 9, 11, pl. 4, fig. 10

Biat L 72z BEA © ICM-KF2076, 3767, 3920, 3922, 3923, 3925—

3932, 3934-3945, 3947, 3949-3971, 3973-3978, 3980, 3982—

3985, 3987, 3988, 3990, 3992, 3994, 3996, 3997, 3998, 4000,

40024006, 4008, 4015, 4016, 4018, 4020, 4022, 4024, 4026.

FEHVEHE @ FORHIRE, B
AR A 1NN S ITAERYGRER, EAOEL 5h)8
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KEL (KD, 39 —THAVhITHIEL 2% UMD,
KNI L Z 2 5D “RHETH 5.

FADONYF I EF Z 5N 5 KRN TIEABFEIA I
R, BEZAR-S UEARH 5, Ik ) 2R io
WEARRIC 1 OSi % i 2 2. IS ICHE Y (Fig.
5). THUTKL, AARLFEZ LN KHMMAEIEHMH =M
BT, BB ANIRL CEAD D 2w, ARENRAMINT Y12
FEMRIZh7z o TEESMEL, B EISHEBLHZ BT 3
AR5, BRI A A D ZIUERAHRF I .

e & b SRSV OB G EFBAHE B AR O R A £ U
5. REHARGEENEER & IZIZH CIRETE. TR < E il
L, MBSO THWIBALTY Yy v 7255, RBifild X
g S AAMATH I B 2 MEER A TEET 5. AT

Wil E 72 12862 (meral spine) %2 5.

AN OTTES, FRENIME <, RS X BRI ET
I LEFELLEW

WA SNREARTIE 5 v L 6 FiDSHERR T & 575,
GE N H AR B BRI RO SN h o 7.
Wi A MG LRI S 1 Ko Ziix, BEao
Callianopsis J&EDBUE - ACAFEO RENH O Z 2 & < —Bd
% Z & & 5, Imaizumi (1957b) 2% % A H & 2 5
Callianassa shikamai & L C & #& L 72 % & f 13,
Callianopsis titaensis D A ADN I 2L Y igikE 7z o
THb. 727201, Imaizumi (1957b) HKR L7z 4EARD H
5 Paratype No. 4 L L72d DIEAZADNFITHY, €D
BIIARAFES) ] ELTRRSNTEZERICYH, M

Figure 6. Callianopsis titaensis (Nagao, 1941). 1, external mould of lateral surface of the male major chela (left), ICM-KF3965. 2,
lateral surface of the female major cheliped (right), ICM-KF3395. 3, mesial surface of the male major chela (right), ICM-KF3958. 4,
female major cheliped (left) and minor cheliped, ICM-KF2076. 5, female cheliped (left) and abdominal somites. ICM-KF3923. 6, lateral
surface of female major cheliped (left), plaster cast, ICM-KF4018. 7, female major cheliped and abdominal somites, ICM-KF3943.

Scale bar represents 1.0 cm.



WM T ONFIVETRTHSE (HBIE2 R, 1967; FIRTHT

mREH S, 1987).

Callianopsis J&DALARI BRI 5, 3 —1 v
DIRT T F AMIFNZ 1 HAH SN b (Hyzny and Schlégl,
2011).

PEHL © Ak -1~13, Sn-1~3.

Infraorder Brachyura Linnaeus, 1758 %2 H
Section Cyclodorippoida Ahyong et al., 2007
RANA =
Superfamily Cyclodprippoidea Ortmann, 1892
RANA A= R
Family Cyclodorippidae Ortmann, 1892 % A~ A4 7 7" =F}
Genus Tymolus Stimpson, 1858 ¥ A4 7 7 =&
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Tymolus ingens Takeda and Tomida, 1984
IAFIVANA T A=
(Figs. 7. 2, 3)
Tymolus ingens Takeda and Tomida, 1984, p. 43 pl. 13, figs. 1-4.
Karasawa, 1993, p. 43, pl. 7, figs. 7-8.

Mgt L7284 © ICM-KF2799, 2801, 2802.
FEHREHE KT 4 .

W% KTVEE?»S LIXLIEEIET 2 RKBOY AL 77 =
BO1HTH L. v AL 7 A BACAFEE 4 A S R,
A% 0 SHATHARD T~ g2 S LT 5.
AL, IR g R, 651 B (Karasawa, 1993; M4 iR,
1997), BEBFJE# (Karasawa and Ohara, 2012), —&E#E (14
PRz, 2015), ALiGEEOFRE B L O ) o HEB T

Figure 7. 1. Minohellenus quinquedentatus Karasawa, 1990. Carapace, ICM-KF2803. 2, 3. Tymolus ingens Takeda and Tomida, 1984.
Carapaces. 2, ICM-KF2803; 3, ICM-KF2801. 4. ?Saintlaurentiella imaizumii Karasawa, 1993. Chelipeds (arrows indicate fixed fingers),
ICM-KF4014. Scale bar represents 1.0 cm.
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#% (Kato et al., 1995; Zhildkova and Sal'nikov, 1992) #*5
WD 5.
FEHL © Az

Section Eubrachyura de Saint Laurent, 1980 F.45 &
Superfamily Portunoidea Rafinesque, 1815 %% I L}
Family Macropipidae Stephenson and Campbell, 1960
sensu Karasawa et al. (2008) ¥ 7 %% 3 F}
Genus Minohellenus Karasawa, 1990 I / \L — X 2§

Minohellenus quinquedentatus (Karasawa, 1990)
(Fig. 7. 1)

Charybdis (Minohellenus) quinquedentata, Karasawa, 1990,
p. 21, pl. 6, figs. 7-8.

B L7854 © ICM-KF2803.

FEMEHE © KT 4.
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