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Fig.1. Localities of the fossil decapod crustaceans. 1:25000 scale topographic maps 'Hota', 'Kururi', 'Kanozan', 'Kinadayama'

published by GSI are used.
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RECEFBEVERBNS. ©IY XAt DFEHE
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Systematic paleontology

Order Decapoda
Infraorder Axiidea
Family Callianassidae Dana, 1852

Callianassidae gen. et sp. indet.
(Fig. 2-10)

Material — CBM-PI 3029 (propodus of left major
cheliped).

Description.— Inner surface of propodus poorly
preserved, but indistinct tubercles clustered adjacent
to lower part, and extending to base of fixed finger,
still discernible. Fixed finger strongly curved upward
with pointed tip.

Remarks.— An incomplete propodus of the left
major cheliped was obtained from the pebbly,
very coarse-grained sandstone. Among the fossil
callianassidae of the upper Miocene to lower
Pliocene of Japan, “Callianassoidea indet.” from the
lower Pliocene Kume Formation (Sakumoto and
Nagamori, 2000) resembles the present specimen
in the general proportion of the propodus. However,
the former specimen is discriminated from the latter
by having the less curved fixed finger and scarcely
granulate inner surface of the propodus. Due to the
fragmentation and re-crystallization of the cuticle,
definite identification is difficult.

Occurrence.— Senhata Formation (SH-1).

Infraorder Anomura
Superfamily Lithodoidea
Family Hapalogastridae Brandt, 1850

Genus Hapalogaster Brandt, 1850

Hapalogaster sp. cf. dentata (De Haan, 1849)
(Fig. 2-5)

Material. — CBM-PI 3033 (dactylus of right major
cheliped).
Description.— Dactylus strongly curved, hook-like.

Upper margin bearing 2 longitudinal rows of spines
proximally. Occlusal margin having sparse conical
tubercles; tip forming horseshoe-shaped excavation.
Various sized setal pits scattered on lateral surface.
Remarks.— Although the size and distribution of
spines and tubercles are variable to some extent,
the present dactylus closely resembles that of
Hapalogaster dentata. This is the first fossil record
of the genus.

Occurrence.— Ichijuku Formation (1J).

Superfamily Paguroidea
Family Paguridae Latreille, 1802
Genus Pagurus Fabricius, 1775

Pagurus sp. cf. rubrior Komai, 2003
(Figs. 2-2, 6)

Material. — CBM-PI 3034 (dactylus of right major
cheliped); 3041 (fixed finger of right major cheliped).
Description.— Lateral and medial surfaces of fixed
finger broadly triangular; lateral surface covered
densely with flattened tubercles; medial surface
rather smooth, gently concave; occlusal surface
broad; conical teeth arranged on outer margins and
occlusal surface. Dactylus gently curved downward
with tuberculate, broad upper surface; medial
surface smooth, gently concave; occlusal surface with
2 lows of conical teeth.

Remarks.— Although the triangular fixed finger with
dense tubercles and spines is in common with many
Pagurus species, its large size and ornamentation
of the occlusal surface link the present specimen
to Pagurus similis (Ortmann, 1892) or P. rubrior
Komai, 2003. Arrangements of the conical teeth on
the occlusal margins of fixedfinger and dactylus of
right major cheliped rather resembles P. rubrior.
Similar fixed fingers have been recorded from the
upper Pleistocene Kioroshi Formation (Kato and
Karasawa, 1998; Kato, 2001).

Occurrence.— Ichijuku Formation (1J).

Pagurus sp.
(Fig. 2-1)

Material — CBM-PI 3048 (propodus of left minor
cheliped).

Description.— Palm of left minor cheliped short;
lateral surface covered with dense granules;
longitudinal midline of lateral surface strongly
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elevated to form distinct ridge; an indistinct low of
spine on dorsolateral margin. Fixed finger relatively
short and thick, with deep longitudinal furrow along
occlusal margin.

Remarks.— Although this minor cheliped resembles
that of Pagurus rubrior, the palm is too short in
comparison to P. rubrior.

Occurrence.— Ichijuku Formation (IJ).

Paguridae gen. et sp. indet.

(Fig. 2-7)

Material — CBM-PI 2947 (propodus of left major
cheliped).

Description.— Medial and lower surfaces of propodus
covered with dense granules; those granules
becoming larger downward.

Occurrence.— Senhata Formation (SH-2).

Paguroidea fam., gen. et sp. indet.

(Fig. 2-3)

Material. — CBM-PI 3042 (fixed finger of right
cheliped).

Description.— Fixed finger short and thick; densely
covered with flattened tubercles of various sizes.
Occlusal margin broad, terminating in rounded
tip; larger tubercles aligned along margin, of them
proximalmost tubercle largest.

Occurrence.— Ichijuku Formation (IdJ).

Infraorder Brachyura
Superfamily Dromioidea
Family Dromiidae De Haan, 1833

Genus Tumidodromia MacLay, 2009

Tumidodromia? sp.
(Fig. 2-4)

Material — CBM-PI 3035, 3043 (dactyli of right and
left chelipeds).

Description.— Dactyli similar for one another,
relatively slender. Occlusal margin with about 10
evenly spaced teeth; strongly curved tip has a gap
that forming a locking structure into corresponding
part of fixed finger. Surface with slightly depressed,
minutely punctated area tapering distally onto
thickly calcified tip (this area probably actually
pubescent).

Remarks.— The dactylus assignable to those of
Dromiidae, which has been recorded from the upper
Pleistocene Kioroshi and Kiyokawa formation,
Shimosa Group (Kato and Karasawa, 1998; Kato,
2001) and the middle Pleistocene Toyohashi
Formation, Atsumi Group (Karasawa et al., 2014).
Among these fossil forms, Dromiidae genus and
species indet. from the Middle Pleistocene Kiyokawa
Formation (Kato, 2001) most closely resembles the
present specimen. However, the former differs from
the latter in having a shorter dactylus with slightly
fewer occlusal teeth.

Occurrence.— Ichijuku Formation (1J).

Family Raninidae De Haan, 1839
Genus Umalia Guinot, 1993

Umalia sp.
(Fig. 3-6)

2. LRV RAVEAMER . SN . 2, 6. N=h ¥ FAVICHIEEI N DR . 2, L3RS ; 6, LA EHE. 3, ¥
R4V EREREERE . ASIATENS . 4, A4 A ALY @iciigE a8 . AnTEifs . 5, 5 A ictiREha il . 4
SHRARTEIG ; 7, R Y R AV RLRFEER ; 2, feSHiGE ; 8, 7 h e H=Flo 1 fi . ASHIIMTENE ; 9, 7€/ = 1R ? ORI
i ASHIETEIE . 10, A€V RRFEERE . /2R . 11 - 14, 2 A7 HIcEE N aHE . 11, AT ; 12, 4
ST ; 13, JcBMTBies 5 14, 2SHAAREHE . A —03—1 lem.

Fig. 2. Pagurus sp. a, lateral; b, occlusal surfaces of left propodus. CBM-PI 3048. 2, 6. Pagurus cf. rubrior Komai, 2003.
a, lateral; b, medial surfaces of dactylus and fixed finger of right major cheliped. CBM-PI 3034 and 3041. 3. Paguroidea
fam., gen. et sp. indet. a, lateral; b, occlusal surfaces of right fixed finger. CBM-PI 3042. 4. Tumidodromia? sp. a,
lateral; b, medial surfaces of dactylus of left cheliped. CBM-PI 3043. 5. Hapalogaster cf. dentata (De Haan, 1849). a,
lateral; b, medial; ¢, occlusal surfaces of dactylus of right cheliped. CBM-PI 3033. 7. Paguridae gen. et sp. indet. Medial

surface of propodus of left cheliped. CBM-PI 2947. 8. Carpiliidae gen. et sp. indet. Lateral surface of dactylus of right

cheliped. CBM-PI 3047. 9. Majoidea? fam., gen. et sp. indet. a, lateral; b, medial surfaces of dactylus of right cheliped.
CBM-PI 2946. 10. Callianassidae gen. et sp. indet. Medial surface of propodus of left cheriped. CBM-PI 3029. 11-14.
Macrocheira cf. kaempferi (Temminck, 1839). 11 and 12, dactylus and fixed finger of right cheliped. CBM-PI 3067
and 3066. 13 and 14, dactylus and fixed finger of right cheliped. CBM-PI 3037 and 3068. a, lateral; b, medial surface.

Scale bars equal 1 cm.
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Material — CBM-PI 2944 (carapace and chelipeds).
Description.— Carapace slightly longer than
wide, widest between anterolateral spines.
Lateral margins diverging anteriorly. Frontal
margin broken. Inner orbital spine triangular,
separated from supra-orbital lobe by small fissure.
Outer orbital spine broad with blunt tip. Small
anterolateral spine projecting anterolaterally. In
spite of poor condition, dorsal surface of carapace
granulated. Manus of right cheliped flattened; upper
margin relatively thick.

Remarks.— Based on the general shape of the
carapace, in particular in the structure of the
anterolateral margins and orbits, the present
specimen is assignable to the raninid genus Umalia
Guinot, 1993. The genus Umalia includes 7 extant
species in the Indo-West Pacific and 1 fossil species
from the Eocene of Italy (Beschin et al., 2007). All
the known species have a carapace being distinctly
longer than wide, but the present specimen is not
the case. Most of the invertebrate fossils from the
Senhata Formation, especially conspicuous in the
mollusks and echinoderms, were deformed more
or less by the structural compression. The present
fossil also seems to have been deformed after burial
to some extent. Therefore additional specimens in
better condition is indispensable for the more precise
taxonomic examination of the species.

Occurrence.— Senhata Formation (SH-2).
Measurements.— Carapace length 18.4 mm,
carapace width 20.2 mm.

Superfamily Cancroidea Latreille, 1802
Family Cancridae Latreille, 1802

Cancridae gen. et sp. indet.
(Fig. 3-5)

Material — CBM-PI 3047 (propodus of right cheliped ).
Description.— Isolated propodus lcaking fixed finger.
Palm broadened distally; 4 longitudinal ridges on
outer surface and 2 spinous ridges on upper surface.
Spines of uppermost ridge more prominent than that
of lower one.

Remarks.— The general shape and ornamentations
of the lateral and upper surfaces of the palm are
typical of the cancrid crabs.

Occurrence.— Takeoka Formation (TK).

Superfamily Carpiloidea Ortmann, 1893
Family Carpiliidae Ortmann, 1893

Carpiliidae gen. et sp. indet.
(Fig. 2-8)

Material — CBM-PI 3047 (dactylus of right cheliped ).
Description.— Thick and large dactylus triangular
in outline and strongly curved. Lateral and medial
surfaces smooth without conspicuous grooves, ridges
and pits, except for upper surface uneven proximally.
Two molariform teeth recognized on occlusal margin,
though eroded to some extent.

Remarks.— Above mentioned characters coincide
generally with the dactylus of Carpilius species.
Uneven surface which may consist of two or three
nodes, is observed on the proximal upper margin.
Although these features are not seen in the extant
species of Carpilius, the possibility that this is due to
the bio- or chemical erosion cannot be ruled out. The
genus contains three extant and two fossil species
(Schweitzer et al., 2010), the cheliped dactylus is not
known in those two fossil species. Collins et al. (2009)
reported a dactylus of C. corallinus (Herbst, 1783)
from the upper Pleistocene of Jamaica. Due to the
poor preservation of the present specimen, however,
further comparison is difficult.

Occurrence.— Ichijuku Formation (1J).

Superfamily Majoidea
Family Inachidae MacLeay, 1838
Genus Macrocheira De Haan, 1839

Macrocheira sp. cf. kaempferi (Temminck, 1839)
(Figs. 2-11-14)

Material. — CBM-PI 3066 (fixed finger of right
cheliped); 3045, 3067 (dactylus of right cheliped);
3037 (dactylus of left cheliped); 3068 (fixed finger of
left cheliped).

Description.— Distal part of right fixed finger
straight. Lateral and medial surfaces covered
with flattened tubercles; large, narrowly spaced
molariform teeth on occlusal margin generally
diminishing in size distally; a deep, broad
longitudinal furrow on medial surface adjacent to
occlusal margin, broadened distally.

Dactylus of right cheliped slightly curved; lateral
and medial surfaces unevenly tuberculate; a
longitudinal broad furrow tapering distally on
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Fig. 3.

1—4. Ovalipes punctatus (De Haan, 1833). 1 and 2, dactyli of right and left chelipeds. CBM-PI 3057 and 3052. 3, medial
surface of left propodus. CBM-PI 3062. 4a, lateral; 4b, medial surfaces of right chela. CBM-PI 3055. 5. Cancridae gen.
et sp. indet. Lateral surface of right propodus. CBM-PI 3047. 6. Umalia sp. Carapace and chelipeds. CBM-PI 2944.

Scale bars equal 1 cm.

lateral surface with scattered clusters of setal pits;
stout, narrowly spaced molariform teeth on occlusal
margin, diminishing in size distally.

Fixed finger of left cheliped straight, slender;
longitudinal furrow with clusters of setal pits on
lateral and medial surfaces; occlusal margin with
apparently weaker molariform teeth.

Dactylus of left cheliped sparsely tuberculate; row of
setal pits on midline of lateral and medial surfaces;
occlusal margin with narrowly spaced molariform
teeth; broad, shallow longitudinal furrow adjacent to
occlusal margin on medial surface.

Remarks.— Large fingers were obtained from
the sand of the Ichijuku Formation. The genus

Macrocheira De Haan, 1839 includes a sole extant
species M. kaempferi (Temminck, 1836), which is
endemic to the Japanese Archipelago extending
to Taiwan (Miyake, 1983; Huang et al., 1990),
and two fossil species from the Miocene of Japan
(Imaizumi, 1957; 1965) and two fossil species from
the Eocene to Miocene of the Pacific North America
(Rathbun, 1926; Schweitzer and Feldmann, 1999).
In addition, unidenfied fossil chelae and fingers have
been recorded from the middle Miocene (Kanno,
1967; Karasawa and Ohara, 2012), as well as the
Pliocene (Karasawa, 1993; Mimoto, 2001), the lower
Pleistocene (Kitamura et al., 2006) of the Pacific

coast side of Japan. Therefore the present fossils

— h7 —
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from the middle Pleistocene are the youngest record
of the genus, although positive identification to
species is difficult.

Occurrence.— Ichijuku Formation (IJ).

Majoidea? fam., gen. et sp. indet.
(Fig. 2-9)

Material — CBM-PI 2946 (dactylus of left cheliped).

Description.— Dactylus relatively large, stout,
weakly curved downward and inward. Lateral,
medial and upper surfaces covered with fine
granules. Occlusal margin bearing faintly raised
molariform teeth.

Remarks.— The features mentioned above most
closely coincide those of Leptomithrax edwardsii
(De Haan, 1837). The fingers of Maja tomidai
(Kato, 2006, Fig. 3-1) are considerably smaller and
slenderer than the present dactylus.

Occurrence.— Senhata Formation (SH-2).

Family Ovalipidae Spiridonov, Neretina and
Schepetov, 2014
Genus Ovalipes Rathbun, 1898

Ovalipes punctatus (De Haan, 1833)
(Figs. 3-1-4)

Material — CBM-PI 3055 (right chela); 3060, 3061
(right propodus); 3030, 3046, 3049, 3057, 3058
(dactylus of right cheliped); 3038, 3039, 3059 (fixed
finger of right cheliped); 3062—-3064 (left propodus);
3031, 3052, 3056, 3065, (dactylus of left cheliped);
3032, 3050 (fixed finger of left cheliped).
Remarks.— Spiny, tuberculate fingers were obtained
from the medium to coarse-grained, pebbly and/
or pumiceous sand of the Ichijuku and Mandano
Formations. In addition, Kimura et al. (2004)
reported the occurrence of well preserved chelae and
fingers (Figs. 3-3,4) in association with the large
whale skeleton. The fossil carapace and chelipeds
of Ovalipes punctatus were also reported from the
middle Pleistocene Iimuro Formation, Kazusa Group
(Takeda and Masubuchi, 1985). Another fossil
record, provisinally referred to Ovalipes punctatus,
is known from the middle Pleistocene Takamatsu
Formation, Atsumi Group (Karasawa et al., 2014). In
the present material, the stridulatory apparatus on
the lower margin of the propodus is well preserved,
making the identification to O. punctatus positive.

Occurrence.— Ichijuku Formation (IJ); Mandano
Formation (MD-1, 2).
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Thirteen species of decapod crustaceans were
obtained from the uppermost Miocene Senhata
Formation, Miura Group and the lower to middle
Pleistocene Kazusa Group, Boso Peninsula, central
Japan. Most of the specimens are isolated and/
or fragmented parts of cheliped. Dactylus of the
anomuran genus Hapalogaster Brandt, 1850 is
the first fossil record for the genus. Fingers of the
genus Macrocheira De Haan, 1839 from the middle
Pleistocene Ichijuku Formation represent the

youngest fossil record for the genus.
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Callianassidae gen. et sp. indet.

(RFEJURKREE)

O

Hapalogaster cf. dentata (De Haan, 1849)
(ESN7HZI B EN 55E)

Pagurus cf. rubrior Komai, 2003
(RZFRUPRAYICHEENDHTE)

Pagurus sp.

(R VYEHYBRREERE)

Paguridae gen. et sp. indet.
Gho v FAURERRER) ©

Paguroidea fam., gen. et sp. indet.

(VEHY LR RERE)

Tumidodromia? sp.

(FADADLYBICHESN HTE)

Umalia sp.
(FHEERFBO1E) o

Cancridae gen. et sp. indet.

(AFavH=RKRRAERE)

Carpiliidae gen. and sp. indet.
(FHEVA=RDI11E)

Macrocheira cf. kaempferi (Tenminck, 1839)
(AT VA ZITHBE SN 578)

Majoidea? fam., gen. et sp. indet.

(VEAZ LR DRFERE)

Ovalipes punctatus (De Haan, 1833)
(ESVAHZ)

xR T, ke, witEkE, JTHEE> SR
(TS ES% Wy i i\ Db 2 (W R

Table 1. Additional records of decapod
crustaceans from the Senhata, Takeoka,
Ichijuku and Mandano formations.
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