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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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i1 g (BEBE) oM~ JLEOMRE 201
WIE T E I B A0 LT b, BT % ARTE
PoHianFETic, H FAILE, HERZ EHEInTs
) (Hayasaka, 1973; /\H, 1988; Irizuki, 2004), JLPDV
ZFRMEFIEZIEDOARRE 2 5 1385 2 F S LA 255
HENTwL (WZERNTHERHS, 1990; K% - &1L,
2000). THFEIZOWTS, BZIWEHD»SH®E»DH D (T
ZEMHERES, 1990), FEHFITEE A S 3R (1997)
2% Mursia sp. aff. M. australiensis, Randallia eburnea,
Parthenope sp. D 3fiZ#HE L TW2505, FOEFIIHL
2o TV, JEAE, FEIEHHET-N B M543 % B H
BOREARGERED S 23 Mo +WEIbA Z3RE L. F72,
MR (1997) 25 L7z 3FEIC oW THME 247> 72, Al
TIE, PR 09 2 8 kE O T EAHNC O W Tl T
5. B, BEARZETHRITUAEYE DR L, BUREAR
21 R F 5 (MFM142180, 142431, 142433-142435
145560-142495) #1455 5.

FEMLE & OTHLE R

WHEE, TR0 2 A RGBS L O
SREKBEHCAREIIE ) Wa T Tk LoRiEB L UOW

BETH 5 (Hayasaka, 1973). HHEIL, BoOmFiom
TEFHTEHE, VEEEo B —ay, MR EBoMRES L O
JEHEBOW ZETITHAT 5. FFIZ, -0 2 & i -f- 0T
Dl & Z ORI AT B MEE T E 2 518, &5 &k
HELA M SN Tw5b (Hayasaka, 1973). HHEIL,
FEEAILEBIY 74 v 2 a v b v 780 Sarii s
H (1.4-1.0Ma) OHRWTHL L ENTWD \H, 1988;
Irizuki, 2004). F7, Irizuki (2004) (%, HIEHBEEOM
AT B (5] JE AS BRI 70 I8 R O BB SR E B~ Rl R
WCHER L7 & &2 HEE L7z, THBLA 2 BRI L 72 B i1
WP IEE (Fig. 1) (203 28, W TS0 b
FVEET LAIRKEA A I I NS, THBEREEOH
KA R, Fsh/MEIZIN X, Chlamys nipponica X
Mizuhopecten tokyoensis hokurikuensis 7 & D HibA % % &
oA, —EHAKIEL TV 5.

APHRIDU i

FCHE T A TIWELAE, 280 DN TR .
12003, #@wEHFEm D 5 BB X o THEIERINT 27T, Ik
AR OHA S LR 2 RNL 72, b9 —T5id, &EH»
Sithiz &t 2EbE D, KL L YA E LB L 72
e, BAMET N CHRELAZMINT 2 HETH Y, wIEN
TR LIS CWINRLOHA 2 S BD AN H 1.
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Fossil locality

Shim:ma

Minamitane-cho
Tanegashima m w
1. BRI
Fig. 1. Map showing the sampling locality.
1. Wk AEERE ) X b
Table 1. List of fossil decapods from the Masuda Formation.

i 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 algoAEN Upogebia sp. 1 0.1%
A=A VX FA) o Pagurus sp. cf. P. conformis 6 0.9%
Y7 XK UX FAY) OEPFE Pagurus sp. cf. P. smilis 9 1.4%
Y N A ) BoKEiE Diogenidae gen. et sp. indet. 2 0.3%
h =5~ RO REE Porcellanidae gen. et sp. indet. 1 0.1%
FFEF U VERF Mursia orientalia 1 0.1%
Nra T VIR ORER Arcania sp. 3 0.4%
voa7y Philyra syndactyla 5 0.7%
Iy xary Euclosia unidentata 9 1.4%
a7 v H RO ke Leucosiidae gen. et ep. indet. 3 0.4%
EH = J|OAEM Pugettia sp. 1 0.1%
TV TReYH= Enoplolambrus laciniatus 0.4%
vXAa7e v mOREH Pseudolambrus sp. 0.4%
ARALFarh= Romaleon gibbosulum 15 2.1%
TIhI A REFTFH= Halimede fragifer 5 0.7%
FANTF T FH= Actaea semblatae 3 0.4%
F 7 XA =R oK e Xanthidae gen. et sp. indet. 5 0.7%
A ¥ H RO K EM Charybdis sp. 6 0.9%
I B OFK e Portunidae gen. et sp. indet. 1 0.1%
FaFrAE ) BOREM Tritodynamia sp. 1 0.1%
] unidentified 69 9.8%
il Total 708 100%




B U7 IR LA

THEALAEARL, & 708 pAR S 7z (Table 1). &
DN, 69 IIEHRAARD D FELATHETH - 724%, ¥&
2 AR 23 FIZH BT 5 ICE 572 (Table 1). HOFED
Z2VIEPHEE LCHZELZ0 111, BoREICE L
Fo2bDF6H BOREICEETS-bDIF6HTH .

FEHELUTIE, Grynaminna grandis 7% 481 ML EZFE L 72,
DUFICER Lz H I o i & i IS Fek§ 5.

Family Alpheidae Rafinesque, 1815

Alpheidae gen. et sp. indet. 7 7 &7 T EFlO R g
(Fig. 2.1, 2.2)

AR 16 M (MFM145560, MFM145561 % &tr).

KM OWEYE - RAEHEHF OAOENO -0, &, HFEE
WKESRV., P22AVEE B 5085 - REHER L, ZmE
ORFERELERE, BEROKRITE, RBAREO/NEEDSH
HENTWDE (PIHRIED, 2008; WRIEA, 2014; Ando et
al., 2015; ZHEIE 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 1 (MFM145562-MFM 145567 % &ir).

S o Efs B X OAERAEL L7z, Nihonotrypaea )&
OOV TIEFHHD 527 (Sakai, 2011 2 ¥), KTl
RFEEARE G U7z Liv and Liu (2014) 12689, =KV R
FEZ) OWEERIE, ARPRECEPHESINTEY
(Sakai, 1969), WHIEEDRA 2TBROBEAD =K ¥ 2+ €
7)) OMBEEFICE D2 EZONE. AL, +4 A
FTEZVIZRNTE S E L7

Genus Grynaminna Poore, 2000

Grynaminna grandis (Karasawa and Goda, 1996)

FFAFETY

(Fig. 2.9-2.20)

Calliax sp. iR - 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 7%, 2014, p. 59, Fig. 5.1-5.3, 13 ),
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2016, p. 18, [ 3.3-10.
Podocallichirus grandis (Karasawa and Goda), 4 iR (% 7%,
2006, p. 127, pl. 2, figs. 1-6.

B AR 481 f (MFM142435, MFM145568-MFM 145578
et

HH O EE - ANEpE, HEHEB X RO SN L7z
WHE»SEB L TR LAoPcEBB R S, F
TARMEINECTRO VWA RAFTESY) ORLGETH 5.
Affilx, Karasawa and Goda (1996) 2 & o CiRIEEHE LG
BALHME LTS hz 2ok, TERIBEROT
#JEH (Kato and Karasawa, 1998; N, 2001; /Mi& - #K,
2001) RKILE (ZHEITAH, 2016) 25 bMHEE TV 5,
7z, BB, S THE PR S AL SR s (W
PFUED, 2006). WHFEEDOFEARIL, Mo THHOE ORI
NTPNITH DA (Table 2, Fig. 3), IR it o 4EA—
BTAZENSH—ETHSL. FFAFEZ) LED, WH
JE2 HEREL 728K D% A/NITH B8, SRk %
Wi X DRI NTHB Y, BH» O ORETITR
HLRTVWARIOEEARSIRINL 722 &AaHIFoh, MHRIFH»
(2014) AURME L7z & 9 % ABHRIREOR Y WL EZ 5
N5, F7:, WHUBHEL, S0 B 55T 2 AKX
THY, NEOBARDHERIGRIUG LR L 2R D %
A6N5. fcd, EHEASMOEIREO DO LY LA
WS, COHICHELTREZ0OREBOAFEIAHTH 5.

L

B 8. F % 2 FE 7Y OFHIEAL
Fig. 3. Ilustrated of cheliped Grynaminna grandis including
H1, H2 and L.

Family Upogebiidae Borradaile, 1903
Genus Upogebia Leach, 1814

Upogebia sp. 77 ¥ ¥ 2go A el
(Fig. 2.21)
ZA 1 (MFM145579).
S DT ENE 1 MAREH L7, WEis0ADERTSH 572
OREFEIZES W,

Family Paguridae Latreille, 1802
Genus Pagurus Fabricius, 1775
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¥ o WHIE, WMERE, KILEES + A FEZ Y Grynaminna grandis, KEHZEHOFHN. HL, H2 BL 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. FHBEILA. 1,2, 7 v By TR OFKER. 1, 280 T 518, MFM145560; 2, Zc 41T B, MFM145561. 3-8, =k ¥ A FE ).

Fig.

3, AN EE, MFM145562; 4, £i#InT B, MFM145563; 5, £ist BT E)iE, MFM145564; 6, /A # I @fs, MFM145565;
7, ST B, MFM145566; 8, 2T Ehis, MFM145567; 9-20, 44 AFE 7 Y. 9, A4 KHHIER, MFM142435; 10, /2K
SSRGS, MFM145568; 11, Zi RSHIAIEEET, MFM145569; 12, 47 KSIINIAEET, MFM145570; 13, o KSIHISEEE, MFM145571; 14,
FERHMESS, MFM145572; 15, A KSHIZERT, MFM145573; 16, A eI B4, MFM145574; 17, £ #548, MFM145575;
18, /eI Bhis, MFM145576; 19, A$ v #hs, MFM145577; 20, SIS, MFM145578. 21, 7F ¥ % 2@ DA EHE.
JEST T B R, MFM145579. 22, 2 <R X FA Y OURE. G EHEE, MFM145580. 23, ¥ =7 Fh ¥ Fh Y oMl
fili. 23, A ETE, MFM145581. 24, 7 =¥ < RO L@, S, MFM145582. 25. 4 ¥ & v E P, TFH,
MFM142180. 26, } 7 27 ¥ @oAeff. 5H )}, MFM145583. 27, &5 27 3. JefH G, MFM145584; 28-31, 3V A 273,
28, WH, MFM142433; 29, MFM142433 (2D} H N Z-BUEHOTEHE  (RFD) 5 30, I, MFM142434; 31, WH A (BuffizkR),
MFM 145585. 32, 2 7 ¥ A =FloA e, Mk, MFM145586. 33, B4 =JBDAEHE, #ifih, MFM145587. 34, KV 7 5
eI =, A, MFM142431. 35, & X 27 ¥ =g O, s R, MFM145588. 86, 1 R4 F 3 7 7=, f5#H,
MFM145589. 87, T/ 7 4 KA ¥ H=, AN, MFM145590. 38, AT+ FH=, f#HHIEEH, MFM145591. 39,
F X H P oREH, LT EIHE, MFM145592. 40, 4 ¥ B =BOREM, AHHAEE, MFM145593. 41, A I B OR
. ESAENf R, MFM145594; 42, 3 2+ 4 ¥ 2 @A, A&, MFM145595. A 7 — Vi 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)

AR 6 0 (MFM145580 % &),

OB S IEH L7z, ZOERED S AFE O] etk A%
ZzoNb, FEEDRIE, EBEESLTRERD2S LGS
% (Kato and Karasawa, 1998; Il €, 2001; /I - #K,
2001; WiiRIZ A, 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 Lz, BARDZ (12id, @&
237 A VHOMNENER I NG, R PFIE TRERFD2S D
HEEN 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 D1 (MFM145582).
SIHER2EN L7z, BE TOREICES 2.

Family Calappidae De Haan, 1833

Genus Mursia Desmarest, 1823

Mursia orientalia Takeda and Galil, 2005
FEF U EVERF
(Fig. 2.25)
Mursia sp. aff. M. australiensis Campbell, #IR, 1997, p. 42,
Pl 8, Fig. 1.
Mursia orientalia Takeda and Galil, 2005, p. 289, figs. 1-4.
BEAR 01 g (MFM142180).
iR (1997) 25 Mursia sp. aff. M. australiensis & L Tt
HLEARTH 5205, Mursia australiensis (2 EA~EEANAS
BN EOW LN ENH oD, KUISECTHIRET L 72
A, WA R SE L BT 7 B R X OISR
DL, MIEIC% %5125 Y Takeda and Galil (2005) ASH
TS SIS LB A A F U V' FRICRHE L7

Family Leucosiidae Samouelle, 1819
Genus Arcania Leach, 1817

Arcania sp. b7 a7 VEOAEH
(Fig. 2.26)
HEA : 4 05 (MFM145583 % &r).
THRAA N L7z FRESHDSBET 2 55 5 AR I
TEXDD, R THHILnOMIIAHTHS.

Genus Philyra Leach, 1814

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

FEAR 0 3 0% (MFM 145584 % 4571r).

SRR ASEE L L 72, el kLR T b S
CEMPOARFICHE L, AMITEBERE TREHBIOT
KERE»SMEENTWD (g - /MR, 1992; Kato and
Karasawa, 1998; JIEE, 2001; /M - #k, 2001; #IRIZ A,
2014).

Genus Fuclosia Galil, 2003

Euclosia unidentata (De Haan, 1841)
RS = by
(Fig. 2.28-2.31)
FEA 4 4 (MFM142433, 142434, 145585 % &ir).
WH B X OHBBEEARER Lz, FEH L2EAD S BN
DWW Randallia eburnea & LTHIR (1997) oA H
IR SN T WD, FHIZIZER DR ST ngs, %Ml
TRV 72 2 REIRBSEE A R4 B 2L 58 D 28 D LR A & A L2 [+H]
E L7:. Karasawa (2000) 1%, BERBIZHAT 5 HEkEH
I SARFEORFEZ i Uz, T 72, KUREAR (MFM142433:
Fig. 2.28,2.29) 121%, FEEHIZ X AIHAEI RSN TV D,

Leuscosiidae gen. et sp. indet. 27 ¥ % =FloREH
(Fig. 2.32)
FEA 3 1 (MFM145586 % &),
AR R OFEHTH 5720, BOFEIATHETDH 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)
IV TFeI =
(Fig. 2.34)
WA 0 3 4 (MFM142431 # &¢r).
S B X OATHEAEH L7z, RO, 2468,
TRBEBLXOKITIE2»SMS5NS (Kato and Karasawa,
1998; I, 2001; WEIRIZ A, 2014; ZHEITAH, 2016).

Genus Pseudolambrus Paul'son, 1875

Pseudolambrus sp. € 2 27 ¥ H = )@DREH
(Fig. 2.35)
BEA 0 3 i (MFM145588 % &de).



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

Family Cancridae Latreille, 1802
Genus Romaleon Gistel, 1848

Romaleon gibbosulum (De Haan, 1833)
AR Fao k=
(Fig. 2.36)
B 16 45 (MFM145589 % fir).
SHIMIDSRE R L7z, BEEAIAIEET 5 2 L LA E L
7o, BRER M OTRERD?S S AMMOMmENH S (Kato and
Karasawa, 1998; Jli#§, 2001; #§iRiZ7, 2014).

Family Galenidae Alcock, 1898
Genus Halimede De Haan, 1835

Halimede fragifer De Haan, 1835
ThI7AXREIF =
(Fig. 2.37)

FEA 5 (MFM145590 % &),

SHA M L7z, BEROBREIIWM L WS, RFLCHE L7
LA, BA5HE, THREE NMEEBXOKILE? S b HE
MdHDH (FHR - HH, 1994; INfE, 2001; /MEIZA, 2008; 1
RITA, 2014; Ando et al., 2015; T, 2016).

Family Xanthidae MacLeay, 1838
Genus Actaea De Haan, 1833

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

HEA : 3 4 (MFM145591 % &te).

SR 2SR L7z, REOREDVBE L VDS, EEERIA
BRI 22/ NRIRZEECTEDL NS 2 L LRI FE L7z, Afl
oA E, EiERE THRBHBIOXKILIE2LDHMONS
(Kato and Karasawa, 1998; JlliE, 2001; #iRITA, 2014; &
A, 2016).

Xanthidae gen. et sp. indet.
F 7 X I =R ORERE
(Fig. 2.39)
AR 5 0 (MFM145592 % &),
ST O ARDERTH 2 70RO EAH K,

Family Portunidae Rafinesque, 1815
Genus Charybdis De Haan, 1833

Charybdis sp. 4 ¥ W =JBDOREH
(Fig. 2.40)
REA 6 p (MFM145593 % &rts).
STASED IR 25 L7z, iR R o s 2 & h

89
SAE DO HEVED .

Portunidae gen. et sp. indet.
I I B AR E R
(Fig. 2.41)
BEAR 01 4 (MFM145594).
HMAEHER 1D R L-0ATH Y, BHIIRETH 5.

Family Macrophthalmidae Dana, 1851

Genus Tritodynamia Ortmann, 1894

Tritodynamia sp. 3 2 F 5 ¥ ¥ 7 J5O R gl
(Fig. 2.42)
A 01 0 (MFM145595).
ST ASEEIR U7e, R TEICEREIRINTEY, K
BObDEEZLNS.

B g o AT

BHE o+ WEAARDEE O T, MO EDH % I B
ELTHETEZ 1109 B Grynaminna grandis & B <
10 ffix, BUEQHALMEICERT 2 TH L (24, 1982).
—7J, W#E 5 Grynaminna grandis (&, #EHETH 5
(Karasawa and Goda, 1996; i, 2001; #iRiZ2>, 2014).
AHE, WHE O TWEILARE LB O 68% 215D b, &
WFgEClx, 237 (2016) &R U < #HFKME TOERIUIM
A, WS T TN THRBILO OB D& TH VWL TS
D, KEEOEBIIALI LRI ([SERT 2 b0 Td%
Vo L7t TARMO B#kIE, 3 HE oA % 558
5L5DTH5b.

INFETRXHARDEIMOP T, £ OTHBEILAEEAD
RSN TV L0, BHEOREFER™IEEE (£ 440 ka),
THEO TR (1) 400-125 ka) B X RIFEOKILE ()
125 ka) TH5bH. TNHOHT, AN Z% RN O 522
BLRVOIIKILEORLEFRTH L (ZHEIED, 2016). KiL
& TIX, Grynaminna grandis O HFIIHEERE O
96% & b, WHFHICBWTHARFMOERIIERTHY,
HEREREINE R & < R4 525 WO THEMIZRIHMTNS
VR A, LA->T, Ik (2001) RL#EEA (2016) A*
FLE L IR0 - WEIKICBIT % Grynaminna grandis %
B3 5 THEAE A 2 < & D BT BRI L Tw e
WREVEATE V. WA T, KR (2016) AR L72E 9 I
Grynaminna grandis {3 EH %8 U CRGO - WK%z
IATERBLTWZL)TH L.

—, KiLJETida < FEH D%\ Nikonotrypaea japonica
P g OB E R B 0K 8% & H7z. F/, KEZ%
B35 AT EREHETT OWIED HHE SN TWv5 (Takeda and
Galil, 2005 7 &) Mursia orientalia W — FERE IR O
PRI L v (=%, 1982 A8, 2011 % &) Euclosia
unidentata DL S R ON 5. WHBOSERIL, PEBIY
Hith 2 GG AIKEA G TH Y, BEEAIREN BTADOKIL
BLiERRR%5. MAT, Irizuki (2004) AVRL7=& 912
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T OHERR IR BEIZRILIE & D b R R ietErs® ), W
B O 7 HERTY; D38\ 25 H AR O REIS S B 7 it &
FIZLTWAL I EDEZHND.

et

B iR T AT 1A i ORI B A R 2 1o oW T )
SR AAYAYSAVAREE Y SHisNE R /N LY f D < E RN Lt e R T
T O + A F B VRO Z L T2 nw/, R
BRFOF MK RIIT IR E Y FETniziniz, T3
WL S7 e g i B D I A E 12, A2 U TARI oK
FICHEWE R THE T W72,

VLD 2 IEL BILB L LiFE 5.
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