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Three species of the chemosynbiotic bivalves, 
Acharax cf. johnsoni (Dall, 1891), Conchocele bisecta 
(Conrad, 1849), and Adulomya? sp. are described 
from the Miocene Amatsu Formation distributing 
in the Amatsu, Kamogawa City, Boso Peninsula, 
central Japan. A conjoined Adulomya? sp. and 
abundant Acharax cf. johnsoni were obtained from 
the tuffaceous sandstones of the Kominato Tuff 
Member of the formation. A conjoined Conchocele 

bisecta had occurred in the calcareous sandstones 
nearly same horizon of the Kominato Tuff Member 
in association with several Acharax cf. johnsoni.
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要　旨　房総丘陵に分布する新第三系三浦層群および第四系上総層群から得られた，12 種の十脚甲殻類化石を報告す
る．これらは多くが鉗脚指節のみの化石であるが，化石として初めての記録となる属も含む．上総層群市宿層から産出
するタカアシガニ属のハサミ脚可動指および不動指の化石は，本属ではもっとも新しい時代の化石記録である．

キーワード：十脚甲殻類，化石，千畑層，上総層群，房総半島

新第三系および第四系の海成層が広く分布する房総
半島においては，十脚甲殻類化石は，これまでに三浦
層群（Kato, 2002），下総層群（福田 , 1971; 福田・福
田 , 1969a, 1969b, 1973, 1976; 大原ほか , 1976; 合葉
ほか , 1997; Kato and Karasawa, 1998; 加藤 , 2001），
および海岸地域の完新統（金子 , 1951; 直良 , 1954;　
今泉 , 1961; 福田 , 1988, 1989; 会田・鈴木 , 1998; 加
藤ほか , 2012）からその産出が報告されてきた．

三浦層群千畑層の例をのぞけば，これらはほとんど
が下総台地や木更津−袖ヶ浦地域の中上部更新統下総
層群及び海岸地域の完新統の浅海堆積物からの記録で
あるが，多様な堆積環境で形成されたと考えられる房
総丘陵の新第三系および第四系からも，まとまった量
ではないものの，断片化した十脚甲殻類化石が得られ
ている．このような化石資料は今後も増加すると思わ
れるが，ここでは現時点までに三浦層群および上総層
群より新たに得られた若干の追加資料について報告す
る．なお、本稿で検討した標本は千葉県立中央博物館
に収蔵される（資料略号 CBM-PI）．

新たに得られた十脚甲殻類化石の産出層準

1．三浦層群
・千畑層

富津市および鋸南町に分布する三浦層群千畑層から
は，ケアシガニ科ケアシガニ属の Maja tomidai およ
び，ヒシガニ科カルイシガニ属の Daldorfia sp. の 2
種の十脚類化石が知られるが（Kato, 2002），本層か

らは新たにスナモグリ科の鉗脚片，ヤドカリ科の前節
片，クモガニ上科と見られる鉗脚可動指，背甲を残す
アサヒモドキ属 Umalia sp. が確認された．本層から
は，温暖な海洋環境下で堆積したことを示唆する軟体
動物化石が知られるが（小澤・冨田 , 1992; Tomida, 
1996），Daldorfia sp. および Umalia sp. の出現は十
脚甲殻類化石における同様な環境を示す要素と言え
る．上位および下位を占める天津層の微化石年代（蟹
江ほか , 1991; 澤田ほか , 2009; 亀尾ほか , 2002）お
よびフィッション・トラック年代（徳橋ほか , 2000）
などから，千畑層はおよそ 6Ma 前後の堆積物と考え
られる．

2．上総層群
・竹岡層

富津市関に露出する竹岡層基底部（大原・高橋 , 
1975 の Loc. 2）より，イチョウガニ科カニ類の鉗脚
掌部が確認されたが，資料が乏しく全容は不明である．
大原・高橋（1975）によれば，本地点の貝化石群集
は岩礁性の貝類を主体とし，上部浅海および下部浅海
の種も混じる．また，温暖な水塊の影響を強く受けて
いるが，親潮系の指標種も混在する．本地域の竹岡層
は，上位の十宮層・黄和田層との関係から，火山灰鍵
層 Kd38 よりやや下位にあたる，更新世前期の堆積物
と考えられる（鈴木ほか , 1995; 中嶋・渡辺 , 2005）．

・市宿層
君津市市宿地内の大規模採砂場からは，6 科 6 属
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図1．十脚甲殻類化石の産出地点．A, 千畑層; B, 万田野層; C, 市宿層; D, 竹岡層．それぞれ国土地理院発行の2万5千分の1地形図「保
田」，｢久留里｣，「鹿野山」，「鬼泪山」を使用．

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

8 種以上の十脚類化石が得られた．多くは断片的な資
料ではあるが，比較的多様な十脚甲殻類相が確認され
た．この中には，化石としては初めての記録となる異
尾類ヒラトゲガニ科のヒラトゲガニ属 Hapalogaster 
sp. の鉗脚可動指が含まれ，また，現生種に比較され
る タ カ ア シ ガ ニ 属 Macrocheira sp. cf. kaempferi の
鉗脚指部も複数得られた．さらに同地点では，平成
15 年の千葉県立中央博物館によるザトウクジラ類化
石（Megaptera sp.）の発掘に伴って，保存の良いヒ
ラツメガニの鉗脚化石がクジラの頭蓋や顎骨に近接し
て見つかっており，一定期間海底に露出していたクジ
ラの遺骸が，カニ類をはじめとした底生動物の餌資源
として利用されていた可能性が示唆されている ( 木村
ほか , 2004)．同様なクジラ骨格とカニ化石の共産は，
岩手県の鮮新統湯島層からも知られる（Takeda et al ., 
1984）．

市宿層は水深 50–130 ｍの陸棚上に形成されたサン
ドウェーブ堆積物とされる（中山・増田 , 1987）．ク
ジラ化石と共産したヒラツメガニ以外は，採砂プラン

トで選別された礫や貝化石などの粗粒物質中に見つ
かったものが大半で，露頭から直接得られたものでな
い．そのため，堆積相その他の地質学的証拠が示唆す
る堆積環境と十脚甲殻類化石との関係は厳密には論じ
られないが，全体として本層の十脚類群集は，ヒラツ
メガニが卓越する構成要素であると考えられる．現生
のヒラツメガニは水深 10 〜 350 ｍの砂底，砂質泥底，
貝殻底に生息するとされる（三宅 , 1983）．産出地点
である鹿野山北東の市宿層は，下位の国本層に整合に
重なり，上位の長南層とも概ね整合漸移することから

（中嶋・渡辺 , 2005），およそ 0.76 〜 0.6Ma の中期更
新世の堆積物といえる．

・万田野層
万田野層からの十脚甲殻類化石は，これまで全く報

告がなかったが，今回，数点の資料が得られ，ほとん
どがヒラツメガニであった．これらはしばしば軽石を
多量に含む中〜粗粒砂から産出し，すべて鉗脚指節の
みであるが，保存状態は良好で，死後の移動・運搬も
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大きくはないと見られる．ヒラツメガニ化石の産出層
準は，万田野層上部の軽石質中〜粗粒砂で，堆積構造
などから外浜ないし陸棚のサンドリッジ堆積物とされ
る（伊藤ほか , 2004）．本地域の万田野層上部は，火
山灰鍵層 Ks22 〜 Ks12 の間の 0.6Ma 〜 0.52Ma の堆
積物と考えられる（竹下ほか , 2005）．

古生物学的記載
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 (IJ).

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 (IJ).

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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図1．十脚甲殻類化石の産出地点．A, 千畑層; B, 万田野層; C, 市宿層; D, 竹岡層．それぞれ国土地理院発行の2万5千分の1地形図「保
田」，｢久留里｣，「鹿野山」，「鬼泪山」を使用．

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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料ではあるが，比較的多様な十脚甲殻類相が確認され
た．この中には，化石としては初めての記録となる異
尾類ヒラトゲガニ科のヒラトゲガニ属 Hapalogaster 
sp. の鉗脚可動指が含まれ，また，現生種に比較され
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貝殻底に生息するとされる（三宅 , 1983）．産出地点
である鹿野山北東の市宿層は，下位の国本層に整合に
重なり，上位の長南層とも概ね整合漸移することから

（中嶋・渡辺 , 2005），およそ 0.76 〜 0.6Ma の中期更
新世の堆積物といえる．

・万田野層
万田野層からの十脚甲殻類化石は，これまで全く報

告がなかったが，今回，数点の資料が得られ，ほとん
どがヒラツメガニであった．これらはしばしば軽石を
多量に含む中〜粗粒砂から産出し，すべて鉗脚指節の
みであるが，保存状態は良好で，死後の移動・運搬も
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大きくはないと見られる．ヒラツメガニ化石の産出層
準は，万田野層上部の軽石質中〜粗粒砂で，堆積構造
などから外浜ないし陸棚のサンドリッジ堆積物とされ
る（伊藤ほか , 2004）．本地域の万田野層上部は，火
山灰鍵層 Ks22 〜 Ks12 の間の 0.6Ma 〜 0.52Ma の堆
積物と考えられる（竹下ほか , 2005）．

古生物学的記載
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 (IJ).

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 (IJ).

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 (IJ).

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 (IJ).

Family Raninidae De Haan, 1839
Genus Umalia Guinot, 1993

Umalia sp.
(Fig. 3-6)

図 2．1. ホンヤドカリ属未同定種 . 左鉗脚前節 . 2, 6. ベニホンヤドカリに比較される種 . 2, 右鉗脚不動指 ; 6, 右鉗脚不動指 . 3, ヤ
ドカリ上科未同定種 . 右鉗脚可動指 . 4, オオカイカムリ属に比較される種 . 左鉗脚可動指 . 5, ヒラトゲガニに比較される種 . 右
鉗脚可動指 ; 7, ホンヤドカリ科未同定種 ; 2, 左鉗脚前節 ; 8, アカモンガニ科の 1 種 . 右鉗脚可動指 ; 9, クモガニ上科 ? の未同定
種 . 右鉗脚可動指 . 10, スナモグリ科未同定種 . 左鉗脚前節 . 11 - 14, タカアシガニに比較される種 . 11, 右鉗脚可動指 ; 12, 右
鉗脚不動指 ; 13, 左鉗脚可動指 ; 14, 左鉗脚不動指 .　スケールバーは 1cm．

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; c, 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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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 (IJ).

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 (IJ).

Family Raninidae De Haan, 1839
Genus Umalia Guinot, 1993

Umalia sp.
(Fig. 3-6)

図 2．1. ホンヤドカリ属未同定種 . 左鉗脚前節 . 2, 6. ベニホンヤドカリに比較される種 . 2, 右鉗脚不動指 ; 6, 右鉗脚不動指 . 3, ヤ
ドカリ上科未同定種 . 右鉗脚可動指 . 4, オオカイカムリ属に比較される種 . 左鉗脚可動指 . 5, ヒラトゲガニに比較される種 . 右
鉗脚可動指 ; 7, ホンヤドカリ科未同定種 ; 2, 左鉗脚前節 ; 8, アカモンガニ科の 1 種 . 右鉗脚可動指 ; 9, クモガニ上科 ? の未同定
種 . 右鉗脚可動指 . 10, スナモグリ科未同定種 . 左鉗脚前節 . 11 - 14, タカアシガニに比較される種 . 11, 右鉗脚可動指 ; 12, 右
鉗脚不動指 ; 13, 左鉗脚可動指 ; 14, 左鉗脚不動指 .　スケールバーは 1cm．

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; c, 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 (IJ).

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 distal ly ;  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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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 

図 3．1–4. ヒラツメガニ . 1, 右可動指 ; 2, 左可動指 ; 3, 左鉗脚前節 ; 4, 右ハサミ . 5, イチョウガニ科未同定種 . 右鉗脚前節 . 6, ア
サヒモドキ属の 1 種 . 背甲および鉗脚 .　スケールバーは 1cm．

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.
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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 (IJ).

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 distal ly ;  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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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 

図 3．1–4. ヒラツメガニ . 1, 右可動指 ; 2, 左可動指 ; 3, 左鉗脚前節 ; 4, 右ハサミ . 5, イチョウガニ科未同定種 . 右鉗脚前節 . 6, ア
サヒモドキ属の 1 種 . 背甲および鉗脚 .　スケールバーは 1cm．

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.
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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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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.

Callianassidae gen. et sp. indet.
  

Hapalogaster cf. dentata (De Haan, 1849)

Pagurus cf. rubrior Komai, 2003

Pagurus sp.

Paguridae gen. et sp. indet.

Paguroidea fam., gen. et sp. indet.

Tumidodromia? sp.

Umalia sp.
1

Cancridae gen. et sp. indet.

Carpiliidae gen. and sp. indet.
1

Macrocheira  cf. kaempferi (Tenminck, 1839)

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

Ovalipes punctatus (De Haan, 1833)

表 1．千畑層，竹岡層，市宿層，万田野層から新た
に得られた十脚甲殻類化石．

Tab le  1 .  Addi t i ona l  r e cords  o f  decapod 
crustaceans from the Senhata, Takeoka, 
Ichijuku and Mandano formations.
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