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Abstract

A fossil squat lobster Munida sp. (Decapoda, Anomura, Galatheoidea, Munididae) was obtained
from the upper Lower Miocene Nawashiroda Formation, Kujigawa Group in the northern part of Daigo
Town, Ibaraki Prefecture. The specimen is a carapace retaining the pereiopods in articulated position and
with pleonites. Because most of the fossil materials of the genus Munida from the Miocene of Japan are
represented by the carapaces lacking the rostrum and isolated appendages, the present specimen is important
for the reexamination of their taxonomy. Judging from the mode of fossil occurrence, co-occurred marine
invertebrate and plant leaf fossils, and lithology and sedimentaly facies near by the fossil-bearing horizon, the
present individual may have been transported from offshore sandy mud bottom to the further offshore mud
bottom by turbidity currents in the Tanakura basin, and rapidly buried without heavy breakage within a thin,

very fine sand layer.
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HWEHRERBRTFTEOF 27 3L 4 T Munida J&ALTH %
RINCT &7z, 22 CTHRBTIR, ZOEROIEENF
RERNCEE L. ZOEIRICOVWTERTLE LI,
HARE T Munida J& OALARLER & & O 53 FHE 11
HIZOWTERNS, B, 2 IR A EAIT IR
WL AR R U S B

WEBS S SUEREEDSEN

LAEMIE, AREED (1992) ASHIAHER: 2% M50
L7299 b D—2Tdh A PFRK T M o AL EBI AL E 5
5 (K1), K#(1975), KE (2008), KEIE2 (2011)
W EiuE, o GERTE (32, 2000) EANEE
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Fig. 1. Fossil locality map. Geological map is compiled from

Saito et al. (1992), Amano et al. (2011) and our field survey
result.
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Fig. 2. Stratigraphy of the Miocene Kujigawa Group in the
Daigo area, Ibaraki Prefecture. Compiled from Amano (2008)
and Amano et al. (2011).
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BRSNS 5. Yoldia \3EFFDG DL, FEHEIZ
FOMLORSNIIREETEM T 5. P.(D.) peckhami
DEFRRIHTH 2, WHALL T WEmssH#i
FELTWA. F7o, PAES 2RI & I IR T O3
Freow =@ bMICEES (143, 4).
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HERETOENEOFERIL 16.6 Ma LHEE ST
% (ERFEIZ A, 2018). F 78I BIT D Vicarya
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Fig. 3. Outcrop panoramic view of the fossil locality along the Yamizo River at Kitadaira, Machiduki, Daigo Town. White x mark
shows the fossil horizon.
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Fig. 4. Outcrop photograph of the fossil locality along the
Yamizo River at Kitadaira, Machiduki, Daigo Town. White
x mark shows the fossil horizon.
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A5 2 BRI U2 6 MR, AT 3 BN TR, A4 ENIL 9
ez, #SHD AWML TS 5. EEAMII4
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5. Fa2w a4 ) TYIERER Munida sp. DARA v F . Pl P2: 45 125, P3: 55 2 AR, P4: 45 3 AR, i 2
B, m:dER, o BUET, p: AUES, d: FRET
Scale bar: 2 cm.

Fig. 5. Line drawing of Munida sp. P1: cheliped, P2: first ambulatory leg, P3: second ambulatory leg, P4: third ambulatory leg, i:
ischium, m: merus, c: carpus, p: propodus, d: dactylus.
Scale bar: 2 cm.
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IER#EICZRESE SNV &R, By Ml /T
BHRDAMZ 2R SN 5 2 & 7 &0 6 XFIATRET
H5.
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F a2y AT F ) LY Munida JE X, AT 280 i
TR B WHADE LR T (Komai, 2012),
FAZBGT > S fiid O N EHE 2 S BB & 0
IR AR A (Baba et al., 2008).

Munida J& DAL A LT BEH I F CTEX DT 5
(Ahyong et al., 2004). Schweitzer et al. (2010) X, &
BoftafiL LT s HA@RO720%, i, Nyborg and
Garassino (2015) (&, dbKk7 2 > b 2O T ER#EHET
BIUOTEHRHHE2rL0 28 L&D, 14T HIT
TWa.

CNHOFIE, it AARECATE S LT Munida
nishioi Karasawa, 1993 3 £ U8 Munida ogaensis (Hatai and
Kotaka, 1970) 2¥& I A2 L5, R ILATEYfE
B LOHALRF BIRBEEAR D PR S S XA DR
HEBIRo7.

Munida nishioi 1 Karasawa (1993) 12 &0, &1L
DR /R R BT 2 S i L 72 2 R o
(2D ERR S 7ot (IEZEHERAR MFM 83054,
& UFMFM 83302), IS AINROW - FJE, =B
DO—FIFHERIFEP S OER L INTNE, 512
S (1969) 23 IO~ *%*%ﬁfﬁﬁﬁﬂ(ﬁiﬁg
26 Eumunida sp. £ LC, F72, 4% (1971) 2°E%
BT EH R SRR E 25 Eumunida (?) sp. &
LCiE L 72D, Munida nishioi \Z[FE SN TWw5
(Karasawa, 1993). AF# (34 I B L O SRIEO ML e
B (TEAR, 1997; /IR, 1997), BRI o ol it
HEEE (EA, 1997) o bERT L EN5

T 72, BRI O THRAHFTEIC BT, /N (1995)

WHEEIEE O Wb SEE S M. nishioi DL %
WL, TOEABIOHEELFHLE TV, Kato
(1996) &, F/ whibs Bﬁbioiumrpﬁﬁ
EHT 27232k Y, M cf. nishioi & L
720 RIZZr (1999) &, REREOHEH I K
OB FLH L 7225, Wi b L 72 M. nishioi O
FHBLONF IHPLEERT L2 L 2HiEL, [

J& TP RGEIE RSB 5 EEMERE S LT
5.

Z D X 912, Munida nishioi (V9 H A2 5 ®ILH
ROZHOHP-TEHHBFHL D ELT 557, BEAER
rEw, INSBEMOLEERHIFEMZ L EOTES
3, F 7, WAL L T A MR AEEN - HYEE
[ZOWTHIRIED R WERIZ A 2w,

— ., Munida ogaensis |¥ Hatai and Kotaka (1970)
12& o T, BREESENE O RIREED | H O
RIZHED X, FTEA O & O H 588 Kazuoia
ogaensis & L CRAH S 7z, IEILMERAR (IGPS coll.
cat. no. 86726) 1%, #ifiB X UMR LHAEZ K {FRO R
T 5. Schweitzer et al., (2010) % Kazuoia % Munida
BDY ) = EF 2z, Frantescu (2014), Garassino and
Pasini (2015), Nyborg and Garassino (2015) & Z#4LIZ
o Tnb.
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DRI G T KO RO m e &, EREGEHA—
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L2LadbFavast) BT, EHOM
B, 5 (B4 iz &8 P R o
iU T 2504, TDL) RBEDATIIAE
FENTERWIEbHDb. 20w, BAEF2va
yﬁUlEE ZBWTid, HAB X UM EBORE,

1B LU 2 MMmOMTOILEE, % 3 FHMOTZEE,
JET ORISR, SIS O KO 2R, 5
Wi, MIEROBEL L, £ OBEICEI N
MM ThILTWw S (72& 212, Baba, 1988; Komai,
2012). ZHUSH LT, LA TEEAPRESATY
LM THE I LMD, HAELRFUAIETOMS)
O L WIGEDND L.

S, KFEOEARL, NBBERFIFTEED M
nishioi OFEAREARE (IEAMEEAR FH#AEELR) b
£ O M. ogaensis IEFHEREAR & LA L7z, 2Ok
H, M. nishioi TIEH R OGO —HAMARBZL TR
W22 5 DIk LT, KRFEERTIES ) mbih
FTHEHEPRKE VW E V) ME AP RB Sz Ll
%3, WBIFTRE D M. nishioi EEARFEOHTL, K
BOEH LR OBERTIE LT D5 MR EVD
Ao ent, MEomittoiEug, BRER
T AR B 5. F 72, M. ogaensis 135 HE
AT, E2RHEEL W5 Erbsy
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HTHBSTE kol

UK LT, SRIZER S N7z Munida sp. (X, 48
Y EUIERE, EE, WHORESERSITBY, &
D% O SFEOIFB AR5 LD TE 5.
EICHIIEARE E LTI EIE LS, ERIZL D
FALL T 528, RENEMHHIR TR A > TR E
ISR EORBAHRTE S, RFSTw
B IHEN, BN, AIETIZFREI IO BRI RS ETIC B IS
B, HHB X OREICHERBSNET 5. %
B, REHEEOHIIIIW S 2 ST RSN S
ZELHDLY, ZIUTDWTIISRIOERD A TIEH
Wi T & 2w,

HHIZ2 (1986), AKE - ®H (1993) Ti&, EH
WO T i B R L o SR L7z, SIS
BB X OEE 2 MEEIRECE DL Fayavt)
IVURtMEY, F2av a4 ) T D 1 Munida
sp. & L727%, Karasawa et al. (2017) 28843 % &£ 9 12,
CNSIIEHOUEASRE SN TR W20 B0
Lz, 209 bR REVSEWVWEEbHbILS MFM
83998 (Karasawa er al., 2017, pl. 1, fig. 1) 1%, $HH B
LSOO TaR—-2a v, 2 43 I
ZRREAS 10 NAVECH 5 % 35C, A RIS S L 72 Munida
sp. [ZBLB D5, RIEVEFHROFMBERL LS IN
Do N TH 5.

W LT, BIRES CTHARD THE - FEBoH
PHHMOLNTWEF 2y ad 4 ) TRILADEHFIE
BHTUPTEY, Ll LbHEAEZRIEFRORDS
BHEOXFIAHELEZ L. 20720, {LATEIC
DVTHIFERR Y THUSNOLE b & o 7 M % 17
) EDEET, ZORIZIEBAM CHI R HpIE
LI LIRS SN MEEOMEES, AR
TR ERT HLEND 5.

7272, Favatd ) TR TR IR
BCHEMT A2 LT, HEE L 722 oo
fEAYEEE L7236 Tld, BT & OBRDIIET % Wi
GVl v, HEBIWMEAOY v A4 aTF Y
I URHRBETIE, BRONAHPAICHE—HIEES S
FEIRDSH S SN T WABED (Karasawa et al., 2017 B L
RFEFIACH), —HT, BAEFaryart) Vg
TIAM DY > 7)) 7 CHHAS [T 128
LNMAHZEHBL v (Bl21E, Baba, 1988; Baba
etal,2009). ZD L) HEHNS, £ OFMHTEH
& BABIRAE TR STV B S L7 KT DR

Ko, WilEEHEOF 27 a4+ ) T ERMERIZ, HA
DOWFARRET 277 3 3 F ) T YR OSSR 7 PGS
BTN Do CTEEII L EEZLND.

ERD SHE S h 3 HEERR

S U 72 Munida sp. 1%, BEIK (0 3LHK A Py 48 L
OV MEICHIES B, BIE 2 - 3 em DK AR ALABA
R WS ORI 2> S5 8 mm EMICE TR Tn
T R I IR 2 BB A & 2 §77%, iR S8 mm
OFHARRKD D 5. ZITTFROBKE SV b
L OAEYERLIC X 2 AHAI R T L 72b 0 &
Hadns, WHEOTEICIIEENTEET 5, L
WEBHIR & 20 ) R R EWESL & 2 72 2oV M E SR AL
B35, EYEELE EMCIZEHI L) 1CRD. 29
L7, WAEORIEHB LV LR, AN ONETER
D, COMEEEERGIO (L dA -
LEIFEOET ) R EEZ o5,

HTOYV NEa EEIIIE AR 2E L, ZEHA
TIXEED | em K OAHA T 0738w FIRE KL
BRI PPEIRIBIES 5. —HBIEH IS L o THIENT
HCIRBAREL » RFEHE 29, T ERO
HEREHILS, MBI AENTEAEMIC & 2 RBES R,
NSO EZ OV N THRE SN O L g S
N5n. 2F 0, WalEHEREIROEE IS E
HENTEEI AR L, ZOIEE)IC X o TEREAHER S
NCWeZ L2 ERT %,

Munida sp. 1%, TH % TIZL T8 ARKOMAB 7240
FT OIRBETREEN L7278, WERE O & AAMs M b
WZHLE D), —HERE AT B A%, B O RAIL AT
STz, Lt &A% 1 BRHARR L& Th b
Oz BTIE, (ZOMENEE CEMERICH - 720 it
I ORIEIREL L ) aoHHSE, RERICEDIER
bbby, RESNTWATRRIEE V. SE, A
82, 3HEWERFEIN TV, ZRUIHIRFD
PRI R R L. R 1 S ORI A NI BRERE 2K
LTRSS E DS, G5 1 SWORIEHTAER L )
B ERAFE ST, 55 2 RO RiEs & 0wy
&, L3 SHOREEME L DRI, RRES O
(“Alangium” aequalifolium) AL & B - 72 E 12 H
0, ALEILLIETNIZ R b I T 7T REMEATE .

F72, Ko LT asEs L 72 IRECRYE Vv MR RS
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BLUOBEEH L IEEOMEZ R TS, ) IZHR%
Thiud, @I L2 BHREEOHEEEL S L)
AT T, EE, WO bS5 2
&5 (Schifer, 1972), ALAIIBIR R Tld 7% LR
EN NP A AN

FEEED ETI, EREAE»R) 2T
BV Nan6 %), Macoma izurensis, Yoldia sp.,
Palliolum (Delectopecten) peckhami O & 9 72 114 H
HOWAER) 5356 L (R L TWw . #i 2 IZEFIR
%, BELHAILL T WAL L
wfﬂ%ﬁﬁu%(&w:t#%,ﬁi%&@ﬁtﬂ
WrTxs, ZHHAELOMBLE L Tid P.(D.) peckhami
LR EBATD, vE@rb LIELIEEL, v
ZFEEBEENTEAEY E LTEBL T 2R
3. P.(D.) peckhami @ " BIKGEZA M AN ~ K Reft
HIZBEREZEZONTEY BIRIL, NEE-HEH,
1989; /N, 1995 7 &), AP LRE SN L MEVO
HiS IR L e § 4. T2 FTICRBMLE, A
M, AL oER, L BLAHBIE, A& (1995)
Wi SNINEEHEDT 2.

29 L7Aftm ok, kElba oMk, (baafE
BLUZOETOEMICMA, MAEREREOEY
1y - AR HE RS BET 5 &, TR FHIONE
DR RLMEVEPRIKIZAEE L T\ 72 Munida sp. DR
7, FEREHRD L BRI, BERIZE >TSS
AR (@Tﬂﬂfﬁﬁiiﬂ) (23 & ALT, “Alangium”
aequalifolium OFEF LT, R E RBIESCHERI 285
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K% 1 (Plate 1)

Fav AT F ) LCROKEM (Munida sp.) BEAR (INM-4-17118)

a. Favald) LUIOREME GG ET Ty 7.
FaaF ) b, EER 2 cm OBMIRES THO THISTH AT/, W oRscaE
Tz, THOREROZER I “dlangium” aequalifolium (Géppert) Kryshtofovich and Borsuk T, FEJRD
LN H B FEMIEOfbA IS RFAZEO KM ELHE (K.
A —)ViL 2 cm.

b.a DT ==},
ALiCFayasd ) tCEOREMOIVEENL 2 &6, (LAUETOE mm T (002 50D (28E
HED D B, AT UORIREEIE T RO SRR SV b,

Specimen of Munida sp. (INM-4-17118)

a. Sandstone block bearing an external mold of Munida sp. (INM-4-17118).
The specimen occurred upside down in the lower part of a very fine-grained sandstone about 2 cm thick.
A black broad leaf is identified as “Alangium” aequalifolium (Goppert) Kryshtofovich and Borsuk. A small elliptical
fossil on a midrib is an unidentifiable bivalve species.
Scale bar: 2 cm.

b. Counterpart of the sandstone block (a) bearing an external mold of Munida sp. on the upper right.
The basal plane of the sandstone is situated on a few mm apart from the fossil bearing plane. The dark gray part is
the underlying siltstone common with pumice grains.
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k% 2 (Plate 2)

F a3 F ) ZCEOKEM (Munida sp.) AR (INM-4-17118)

a. F a3y F ) TEROKREMDEHE
A — )it 2 em.

b.a. DFMEHER
Specimen of Munida sp. (INM-4-17118)

a. Dorsal view.
Scale bar: 2 cm.

b. External mold of Munida sp.
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