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Abstract

Twenty-three decapod species including Nihonotrypaea japonica (Ortmann, 1891),

Grynaminna grandis (Karasawa and Goda, 1996), Mursia olientaria Takeda and Galil, 2005,

Romaleon gibbosulum (De Haan, 1833), are briefly described from the lower Pleistocene

Masuda Formation (1.4 to 1.0 Ma) in Minamitane-cho, Kagoshima Prefecture, Kyushu, Japan.

Abundant occurrence of Grynaminna grandis, a common element of the middle to late

Pleistocene decapod fauna in Japan, is the first record from the early Pleistocene deposit.
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Mk (EREBE) oMt~ JEofe ZoEu
WX FE I B A5 LT b, BT % ARTE
MolEIhE T, H AR, HERZEPHREINTS
) (Hayasaka, 1973; /A, 1988; Irizuki, 2004), JLPEOVE
ZFETEHEEZ L ORI H 513 B E 2 BB LA A3
HENTwd (WZERTHERHS, 1990; K% - &1L,
2000). THEIZOWTY, BZIWED»S®E»DH D (74
ZENYPERRS, 1990), AET-HSH 2 5 3R (1997)
2% Mursia sp. aff. M. australiensis, Randallia eburnea,
Parthenope sp. D 3 iz M5 L TW2505, FOEFIIHL
27 o T, SEAE, FHIIEME IR 8 m
HORKEWEEH S 23 Mo+ WEILAEEREL. T/,
IR (1997) 25 L7z 3 FRIC oW THME 247 - 72, Al
T, MHEFHICA 2 HE o - FEHIIC O W T
B, B, BARZECTERTCAEYEICIUE L, FUREEA
12 R F 5 (MFM142180, 142431, 142433-142435
145560-142495) %153 5.

FEMLE & OTHLE R

WHEE, TR0 2 A RGBS L O
SR ARG IE ) et Tk LoRiEB L UOW

B ETH 5 (Hayasaka, 1973). HHEIE, BoOiom
TEFHTEHE, VEEio bt —nF, MR EER oA S L O
JEHEBOWZE NI HA T 5. FFIZ, A0 2 & dofdi-f- 0T
D & Z ORI AT B MEE T E 2 518, &5 &k
HEbA MG S hhCw b (Hayasaka, 1973). BHEIL,
FEEAILRB L7 4 v v a v by Z4ERD SHIETER
H (1.4-1.0Ma) OHRWTHL L ENTWE UNH, 1988;
Irizuki, 2004). %7z, Irizuki (2004) (¥, HIBHMEEEOM
AT 7> (7] JE ASBR A 70 15 R O 522 D3R B~ R R
WCHER L7-Z &R Lz, THBLA 2 BRI L 72 B+
WP (Fig. 1) (243 28k, FE T B b
AVEET HAIRKEAW A IS NS, THEE R EEDO N
IRER L, H /MR, Chlamys nipponica X
Mizuhopecten tokyoensis hokurikuensis 7 & D Hibf % % &
oA, —EHAAKILL TV 5.

APHRIDU i

FCHE T A TIWELAE, 280 DN TR .
12003, #SwEHFEm D 5 BB X o THEHIERINT 27T, Ik
AR O S LR 2 RINL 72, b9 —T5id, &EH»
Stz &L LM 2 LR D, KBS L YA ELEL 72
%, BMSTT CHHEILAZMINT 2 HETH Y, HIEN
TR LIS CWINROHA 2 E S BDFEAD T H k.
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Fig. 1. Map showing the sampling locality.
# 1. WERERE AR ) X b
Table 1. List of fossil decapods from the Masuda Formation.

fifi %4 Species REAREL JE =R
7 v R TR o F e Alpheidae gen. et sp. indet. 16 2.3%
ZARVAFETY Nihonotrypaea japonica 59 8.3%
FFAFETY Grynaminna grandis 481 67.9%
7F T x algoAEf Upogebia sp. 1 0.1%
A=A VX KA O Pagurus sp. cf. P. conformis 6 0.9%
Y7 XK UX FAY) OEPFE Pagurus sp. cf. P. smilis 9 1.4%
Y FA ) BroKEkE Diogenidae gen. et sp. indet. 2 0.3%
h =5~ RO REE Porcellanidae gen. et sp. indet. 1 0.1%
FEFFEVERF Mursia orientalia 1 0.1%
Nra T Vg ORER Arcania sp. 3 0.4%
vsarsy Philyra syndactyla 5 0.7%
Iy xAary Euclosia unidentata 9 1.4%
a7 v =Ro ke Leucosiidae gen. et ep. indet. 3 0.4%
EH =R O A EM Pugettia sp. 1 0.1%
TV TReYH= Enoplolambrus laciniatus 0.4%
v XAa7e v mORER Pseudolambrus sp. 0.4%
A RALFarhi= Romaleon gibbosulum 15 2.1%
TIh A REFTFH= Halimede fragifer 5 0.7%
PFANTF T FH= Actaea semblatae 3 0.4%
F 7 XA =R oK Xanthidae gen. et sp. indet. 5 0.7%
A ¥ ZJROKEM Charybdis sp. 6 0.9%
A IR OFK e Portunidae gen. et sp. indet. 1 0.1%
FaF Ay ) BOAEM Tritodynamia sp. 1 0.1%
AN unidentified 69 9.8%

il Total 708 100%




B U7 IR LA

THEALAEARL, & 708 piAfE S 7z (Table 1). 2
DN, 69 IIEHRAARD D FELATHETH - 724%, 5%
2 AR 23 FIZH BT 5 ICE 572 (Table 1). HOFED
VTIPS LCHZELZ0 111, BoREICE L
Fo2bDF6H BOREICEETS-bDIX6HTH .

FEHEUTIE, Grynaminna grandis 7% 481 ML EZFEL 72,
DUFICEER Lz H I o H i & il S Fek§ 5.

Family Alpheidae Rafinesque, 1815

Alpheidae gen. et sp. indet. 7 v &7 T RO R g
(Fig. 2.1, 2.2)
HEA 16 21 (MFM145560, MFM145561 % &r).
Kt o g - ABHRR OADERO -0, &, HEFE
WKEL W, PAVEE 2T 508 - ABTRA L, SR
DRFIERE LGS, BIFROKILIE, REAREO/NEED S H
mENTWD UMHRIEA, 2008; WiRIZ2>, 2014; Ando et
al., 2015; LT A, 2016).

Family Callianassidae Dana, 1852
Genus Nihonotrypaea Manning and Tamaki, 1998

Nihonotrypaea japonica (Ortmann, 1891)
SHRVAFETY
(Fig. 2.3-2.8)

Callianassa subterranea var. japonica Ortmann, 1891, p.
56, pl. 1, fig. 10a.

Callianassa japonica (Ortmann) Sakai, 1969, p. 232, pls.
9-12.

Nihonotrypaea japonica (Ortmann) Manning and Tamaki,
1998, p.889, fig. 1.

FEA 59 3% (MFM145562-MFM 145567 % &ir).

ST O Efs b X OB R L7z, Nihonotrypaea )&
OOV TIEFHH D 227 (Sakai, 2011 2 &), KTl
KIEx AL U7z Liv and Liu (2014) 12569, =h v A
FEZ OWEERIE, ARPRESVIEPHRESINTEY
(Sakai, 1969), HHEEDRA LEOEAD =k ¥ 2+ €
7)) OMBEERICE b 072LEz 505, AHE, F4 A
FEZVIZRWTE ER L 72

Genus Grynaminna Poore, 2000

Grynaminna grandis (Karasawa and Goda, 1996)

FFAFETY

(Fig. 2.9-2.20)

Calliax sp. #iiR - Hh, 1994, p. 12, fig. 2-1-12.

“Neocallichirus” grandis Karasawa and Goda, 1996, p. 1, fig. 1.
Grynaminna grandis (Karasawa and Goda), /M- #£, 2001, p.
46, X 3.1-12., Hyzny and Karasawa, 2012, p. 48, Fig.
1A-H. #iRIE 2, 2014, p. 59, Fig. 5.1-5.3, L3 ),
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2016, p. 18, %l 3.3-10.
Podocallichirus grandis (Karasawa and Goda), # iR (3 2>,
2006, p. 127, pl. 2, figs. 1-6.

B AR 481 # (MFM142435, MFM145568-MFM 145578
).

SO T IR - ABiE, FEEiB L OBEEi oA L7z,
BHRE» S EL L2 B Aoh CELED R DS, £
AR NETTRIGEWFFAFESY DRLEFTH 5.
Affilx, Karasawa and Goda (1996) 12 & o CiREEHEG
JErHPfEE LRl N, 2ok, TRERLHEROT
W@ (Kato and Karasawa, 1998; M, 2001; /Mi& - K,
2001) RKILE (LA, 2016) 25 bME SN TV 5.
72, AR ORI E S R S FER S e (I
HUA>, 2006). BEHREREDOEEARR, Ao THRRE DAL L
RCTNMITH 5D (Table 2, Fig. 3), #HSCBif oA —
T LI ENOLE—HTHD., A+ AFEZ) DED, BH
JE 2 SR 78R D% 3/ ITH B, UKk %
Wi IS L DS NTE D, HH2 S OMETITH
H LR T VWIHOERSIFN L 22 & 3hb T oh, WRIEH
(2014) 2R L7 X 9 e NN GREDR ) 5—HEEZ 5
Na. $72, BRIUSHEIL, Biko H@h 2 %ET 2RIk
TH Y, WORERDHERGRE I EININ LR L - REME D &
ZoND. h, EHEASMUOEFHED S DL ) b A
FIOHWA, ZoMICBLCRZOEEOEEEIAYTH 5.

L

B 3. FF 2 FE 7Y OFHIEL.
Fig. 3. Illustrated of cheliped Grynaminna grandis including
H1, H2 and L.

Family Upogebiidae Borradaile, 1903
Genus Upogebia Leach, 1814

Upogebia sp. 77 ¥ ¥ 2 go A el
(Fig. 2.21)
ZAR 1 (MFM145579).
S O ENE 1 MAREH L7, WEisoADERTH 572
OREFEICES W,

Family Paguridae Latreille, 1802
Genus Pagurus Fabricius, 1775
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10-12, 28, 30,
13-20, 2

21, 32, 35, 39-41 1-8, 22, 24, 26, 27, 38
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F 2. WHE, EERE KILEES+ AFEZY Grynaminna grandis, KEHIEHOFHN. H1L, H2 BLX O LIZX 312X 5.
Table 2. Measurements of major cheliped of Grynaminna grandis from the Masuda, Toyohashi and Oe Formation. H1, H2 and L

from Fig. 3.

Specimen No. Formation L (mm) H1 (mm) H2 (mm) Cheliped
MFM142435 Masuda 11.8 8.9 7.6 | Right major cheliped
MFM145568 Masuda 19.4 14.0 12.7 | Left major cheliped
MFM145569 Masuda 13.4 10.3 9.1 | Right major cheliped
MFM145570 Masuda 14.0 10.0 8.9 | Left major cheliped
MFM145571 Masuda 11.6 8.7 7.8 | Left major cheliped
MFM145572 Masuda 9.7 6.8 6.4 | Left major cheliped
MFM145573 Masuda 6.6 4.5 4.3 | Right major cheliped
MFM142381 Toyohashi 24.7 16.3 14.5 | Right major cheliped
MFM142497 Toyohashi 22.8 16.8 18.1 | Left major cheliped
MFM142498 Toyohashi 23.6 16.9 17.1 | Right major cheliped
TMNHO02502 Toyohashi 29.8 21.0 19.0 | Right major cheliped
TMNHO02507 Toyohashi 15.5 10.5 9.4 | Right major cheliped
MFM145533 Oe 23.5 15.6 15.6 | Left major cheliped

2. FHEALA. 1,2, 7 v By T ERORER. 1, ST BS, MFM145560; 2, 281 T B, MFM145561. 3-8, =k Y A FEZ).

Fig.

3, At Bhde, MFM145562; 4, A8 #his, MFM145563; 5, A8 Ehis, MFM145564; 6, /- $ T Eh4E, MFM145565;
7, ST B, MFM145566; 8, A28l s, MFM145567; 9-20, 44 AFE 7 Y. 9, £ KSR, MFM142435; 10, /2K
SHREERD, MFM145568; 11, /2 KHIERE, MFM145569; 12, £ KRS, MFM145570; 13, A2 KETIE, MFM145571; 14,
FERHHHEET, MFM145572; 15, £ KSR, MFM145573; 16, 478 B, MFM145574; 17, Z2HHH BhE, MFM145575;
18, eI T Bhds, MFM145576; 19, AW 85, MFM145577; 20, A8 HIkEfE, MFM145578. 21, 7F ¥ % 2@ DA EHE.
JES T B R, MFM145579. 22, 2 <R X Fh Y OURL G EHEE, MFM145580. 23, ¥ = 7% & ¥ Fh V) oM
fifi. 23, ft A EHE, MFM145581. 24, 7 =< RO R @R, AR, MFM145582. 25. 4 ¥ vV E F¥. &
MFM142180. 26, F 72 7 VGO AREM. 15T, MFM145583. 27, & 5 27 Y. ettt MFM145584; 28-31, 3V A 27 3.
28, IH, MFM142433; 29, MFM142433 (2D} S N -BUEFHOT IR (RFD) 5 30, I, MFM142434; 31, WH A (Buffizs),
MFM 145585. 32, 27 ¥ A =FtOAREH, K, MFM145586. 33, EAZIBOAREH, #if4F, MFM145587. 34, kY o5
e A=, ESIIEEES, MFM142431. 35, © A a7 ¥ =B OA e, s, MFM145588. 36, £ KA F a 7 &=, 4l
MFM145589. 837, T/ 7 4 KA ¥ H=, AN, MFM145590. 38, ¥ ANFF o FH=, fi#HEEH, MFM145591. 39,
FoXHPoREM, LA EHE, MFM145592. 40, 4 ¥ A =B RE, ALHHAEE, MFM145593. 41, HH¥ IR OR
SERE, ACHAREE R, MFM145594; 42, 3 25 4Y ¥ 7 J@OA e, s, MFM145595. A4 — L& 3.0 mm.

2. Fossil decapods from the Masuda Formation. 1, 2, Alpheidae gen. et sp. indet. 1, dactylus of left cheliped, MFM145560;
2, dactylus of left cheliped MFM145561. 3-8, Nihonotrypaea japonica (Ortmann, 1891). 3, dactylus of right cheliped,
MFM145562; 4, dactylus of right cheliped, MFM145563; 5, dactylus of right cheliped, MFM145564; 6, dactylus of left cheliped,
MFM 145565; 7, dactylus of left cheliped, MFM145566; 8, dactylus of left cheliped, MFM 145567; 9-20, Grynaminna
grandis(Karasawa and Goda, 1996). 9, palm of right major cheliped, MFM142435; 10, palm of left major cheliped,
MFM145568; 11, palm of left major cheliped, MFM145569; 12, palm of right major cheliped, MFM145570; 13, palm of left
major cheliped, MFM145571; 14, palm of left major cheliped, MFM145572; 15, palm of right major cheliped, MFM145573; 16,
dactylus of right cheliped, MFM145574; 17, dactylus of left cheliped, MFM145575; 18, dactylus of left cheliped, MFM145576;
19, dactylus of right cheliped, MFM145577; 20, merus of left cheliped, MFM 145578. 21, Upogebia sp., dactylus of left cheliped,
MFM145579. 22, Pagurus sp. cf. P. conformis De Haan, 1849, palm of right cheliped, MFM145580. 23, Pagurus sp. cf.
P. smilis (Ortmann, 1892a), fixed finger of right cheliped, MFM145581; 24, Procellanidae gen. et sp. indet., palm of right
cheliped, MFM 145582. 25, Mursia orientalia Takeda and Galil, 2005, carapace, MFM142180. 26, Arcania sp., fragment
of carapace, MFM 145583. 27, Philyra syndactyla Ortmann, 1892b., merus of left cheliped, MFM 145584. 28-31, Euclosia
unidentata (De Haan, 1841). 28, carapace, MFM 142433; 29, octopod-drilling hole of MFM 142433; 30, carapace, MFM 142434;
31, fragment of carapace, MFM 145585. 32, Leucosiidae gen. et sp. indet., merus of cheliped, MFM145587. 33, Pugettia sp.,
fragment of rostrum, MFM 145587. 34, Enoplolambrus laciniatus (De Haan, 1839) , palm of left cheliped, MFM142431.
35, Pseudolambrus sp., fragment of palm of cheliped, MFM145588; 36, Romaleon gibbosulum (De Haan, 1833), right
cheliped, MFM145589. 37, Halimede fragifer (De Haan, 1835), palm of left cheliped, MFM145590. 38, Actaea semblatae
Guinot, 1976, palm of right cheliped, MFM145591. 39, Xanthidae gen. et sp. indet., dactylus of right cheliped, MFM145592.
40, Charybdis sp., fragment of fixed finger of left cheliped, MFM145593. 41, Portunidae gen. et sp. indet., fragment of fixed
finger of cheliped, MFM145594; 42, Trytodynamia sp., palm of left cheliped, MFM145595. Scale bars show 3.0 mm.
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Pagurus sp. cf. P. conformis De Haan, 1849
A TR X KA o
(Fig. 2.22)

HEA : 6 5 (MFM145580 % &itr).

S OAEEF 2SHEH L7z, 2 OJERED S AFE O] etk A%
EZzoNs, FEDRI, EBEESL TRERD2S HESD
% (Kato and Karasawa, 1998; Ml J#, 2001; /N % - #K,
2001; #IRIZ 2, 2014).

Pagurus sp. cf. P. smilis (Ortmann, 1892a)
XY= 77X AR Y Fh) oM
(Fig. 2.23)
HEA 9 5 (MFM145581 % &te).
TR B X ORI L7z, BARDZ (12id, @&
W37 A VEHONEDME S NS, RIEPFIE FREEH»S D
i EN TS (Kato and Karasawa, 1998; I, 2001).

Family Porcellanidae Haworth, 1825

Procellanidae gen. et sp. indet.
H = 7= R oX e
(Fig. 2.24)
BEAR 11 5 (MFM145582).
STAERIAE L7z, JBE TORIEICES .

Family Calappidae De Haan, 1833
Genus Mursia Desmarest, 1823

Mursia orientalia Takeda and Galil, 2005
FEFEVEFF
(Fig. 2.25)
Mursia sp. aff. M. australiensis Campbell, #R, 1997, p. 42,
Pl 8, Fig. 1.
Mursia orientalia Takeda and Galil, 2005, p. 289, figs. 1-4.
B 1 8 (MFM142180).
iR (1997) 25 Mursia sp. aff. M. australiensis & L Tt
HLEARTH 5205, Mursia australiensis (2 HEA~ELANAS
BN EOW LN E N NS, RUISETHIRET L7z
A, AR SE L, BT < 7 B R X OISR
DL, MIBIZ% %512 L D Takeda and Galil (2005) ASH
TS HIGE LB A F U V' R ICRE L7

Family Leucosiidae Samouelle, 1819
Genus Arcania Leach, 1817

Arcania sp. b7 a7 VEOAEH
(Fig. 2.26)
HEA : 4 05 (MFM145583 % &ir).
THRA AN L7z, RSB ET 2 55 5 AR 2L
TEXDD, R THHILnOMIIAHTHS.

Genus Philyra Leach, 1814

Philyra syndactyla Ortmann, 1892b 527 ¥
(Fig. 2.27)

FEAR 03 0% (MFM 145584 % 4571r).

SHIRES FASpE L L 72, el wRLIREE R T b S
CEMPOARMICHE L AT EERE, TREHBIOT
KEE»SMEENTWD (N - /MR, 1992; Kato and
Karasawa, 1998; JIIE, 2001; /Mik - #k, 2001; #IRIZ A,
2014).

Genus Euclosia Galil, 2003

Euclosia unidentata (De Haan, 1841)
ERS S by
(Fig. 2.28-2.31)
BEA -4 0 (MFM142433, 142434, 145585 % &1r).
WHB X OHBREEA R Lz, EHLEERD S BN
DOWH X Randallia eburnea & L CTHIR (1997) ORI
SRR ENTW 5, FHIZIZHEERDFRE N TV n2s, %Al
TR 72 2 R IR B F R0 A I JEER D 252 DT IR 7> & A 12 [+
% L7z, Karasawa (2000) 1%, EREIZH5AT 5 HiEke it
W OARFEOFMAEZ G L7z, F 72, BREAR (MFM142433:
Fig. 2.28,2.29) 121%, FHEHIZ X AHHAEI RSN TV D,

Leuscosiidae gen. et sp. indet. 27 ¥ # =FloREH
(Fig. 2.32)
FEA 3 0 (MFM145586 % &571s).
AR R OFEHTH 5720, BORENIATEETH 5.

Family Epialtidae MacLeay, 1838
Genus Pugettia Dana, 1851

Pugettia sp. EH=IBDAEH
(Fig. 2.33)
AR 014 (MFM145587).
IR D L7z, 20K SRR S NG,

Family Parthenopidae MacLeay, 1838
Genus Enoplolambrus A. Milne-Edwards, 1878

Enoplolambrus laciniatus (De Haan, 1839)
TV TFeIH=
(Fig. 2.34)
WA 0 3 4 (MFM142431 # &¢r).
ST B X OATHEAEH L7z, AL, 2GR,
THREBRBIORKLE»SMS5N S (Kato and Karasawa,
1998; I, 2001; MR A, 2014; ZHEITAH, 2016).

Genus Pseudolambrus Paul'son, 1875

Pseudolambrus sp. © 2 27 V= )gDREH
(Fig. 2.35)
BEA 0 3 M (MFM145588 % &de).



HWEH T OHADMERTH L. NITH Y, BEOHDIE
FEDPIFEITHHNZ E DO ARIBIFEE L7,

Family Cancridae Latreille, 1802
Genus Romaleon Gistel, 1848

Romaleon gibbosulum (De Haan, 1833)
AR, Favkh=
(Fig. 2.36)
HEA 16 05 (MFM145589 % &ir).
SHMIDSRE Y U7z, BERANATEET 5 2 L SR E L
7o, BGREROTRERD S D AEORESDH S (Kato and
Karasawa, 1998; JlliE, 2001; #iRIZ7A>, 2014).

Family Galenidae Alcock, 1898
Genus Halimede De Haan, 1835

Halimede fragifer De Haan, 1835
THhIAREIXH=
(Fig. 2.37)

BEA 5 p (MFM145590 % &rids).

SHMIASEE L7z, RO EIII L VDS, AFEICHEE L7z,
LA, BAGHE, THRERE NMEEB XOKLE? S b #i
MdHDH (FR - HH, 1994; INfE, 2001; /MEIZA, 2008; 1
PRUTA, 2014; Ando et al., 2015; 2T D>, 2016).

Family Xanthidae MacLeay, 1838
Genus Actaea De Haan, 1833

Actaea semblatae Guinot, 1976
AN FIXFH=
(Fig. 2.38)

FEA 3 4 (MFM145591 % &te).

SR 2SI L7z, REOREDVE L VDS, EEERIAR
BRI Z2 kR ZER TR DND 2 & S ARMICTHE Lz, AR
DOibAE, EiERE, THRBHBIUOXKILEL2LDMONS
(Kato and Karasawa, 1998; JlliE, 2001; MiRIZA, 2014; &
HIE2, 2016).

Xanthidae gen. et sp. indet.
F 7 X =R ORERE
(Fig. 2.39)
AR 5 (MFM145592 % &),
ST O ARDFERTH 2 70RO EAH K,

Family Portunidae Rafinesque, 1815
Genus Charybdis De Haan, 1833

Charybdis sp. 4 ¥ W =IBDOREH
(Fig. 2.40)
FEA 6 p (MFM145593 % &rts).
SIAEN IR R 25 L7, iR R o 2 & h

89

SAE DT REMEA R .

Portunidae gen. et sp. indet.
Y IR O R ERE
(Fig. 2.41)
BEAR 01 4 (MFM145594).
HWAEEN 1M ER L72OATH Y, BHITEETH 5.

Family Macrophthalmidae Dana, 1851
Genus Tritodynamia Ortmann, 1894

Tritodynamia sp. 3 2 F 5 ¥ ¥ 7 J5O R gl
(Fig. 2.42)
A 010 (MFM145595).
S ASEEIR U7e, R TEICBEREIRINTEY, K
BObDLEEZLNS.

B g o AT

B H O+ EARRE AR O T T, B EH 5 TP
ELTHETEZ 11fD ) B Grynaminna grandis & B <
10 fiiE, BUEDHAEMIAERT A2 TH L (25, 1982).
—7%, W 5 Grynaminna grandis &, B TH 5
(Karasawa and Goda, 1996; M, 2001; #iRiZ2>, 2014).
AR, BHRE O HHEILARENBOR 68% & div b, K
e Clx, I (2016) &IF U < #HFKME TOERIUIM
A, SRS T THRUN TIHBILAE OB A THRWIH L TB
D, AHEOEBIZ AL ZERROMEY) ([SRRT 2 b 0TI %
W L7t TARMO RLRkIE, 3 HE oA & 58 L
LHDTHA.

INETIXHARDOEFMOP T, £ OTHEILAREARDS
FMEN TR L0, BHEOREEEIEHEE (8 440 ka),
T-HEOTHRIEHE (1) 400-125 ka) B L RIFEOKILE (1
125 ka) TH5H. TNHOHT, AW 7%ERIRGIRIO 525
Y HRVOIKILIEORSRTH S (LT, 2016). KL
ETIX, Grynaminna grandis ORI HzERE O
96% 5. WHEIIBWTOAHMOERIZEFETH D,
HERRREINE R & (8% 225, Mo HRBEMHIZRBTWS
EVZB. LA >T, ik (2001) LI (2016) #*
ELE L IR0 - WEIKICBIT 5 Grynaminna grandis %
B3 2 THEAIEA 2 < & D BT BRI L Twe
WREVEATE V. WA T, KR (2016) AR L72E I I
Grynaminna grandis {3 EH % 8 U CRGO - WK%
IATERBLTW L) TH 5.

—7F, KiLJETi3e L D%\ Nihonotrypaea japonica
P HE O HBERE LB O 8% & Hdiz. Fz, KEZ
B35 T EREHETT OWIED HHE SN TWw5 (Takeda and
Galil, 2005 7 &) Mursia orientalia W — FEREHEN O
B IZ % W»w (=95, 1982; AR, 2011 % &) Euclosia
unidentata DFEM D WON L. HMHEOEHIL, MEBLD
Hth 2 GG AIKEABETH Y, BEEAIKEN B TERDOKIL
LR R%5. MAT, Irizuki (2004) AVRL7=X 912



90

T OHERR IR BEIZRILIE & 0 b R R ietEr® ), W
B O 7 HERTY; D38\ 25 H AR O REIS S B 7 it &
FIELTWAL I EDEZHND.

et

B iR T AT 1A i ORI B A R 2 1o oW T )
SR AAYAYAAVAREE Y AHitEEF /N UL D A < E RN Lt e N R T
T O + A F B VEROFZ L T2 nw/, ER
BRFOFILMARIIE R E Y FETniziniz, T3
VL7 A el i o IR A 120k, A ET R U AR oW
FICHEWE R THE T W72,

VLD 2 IEL BILH L RiFE 5.
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