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Abstract
Fossil Mosasauridae tooth were collected from the Upper Cretaceous Hinoshima Formation, Himenoura Group of 

Kugushima Island, Kamiamakusa City, Kumamoto Prefecture, Japan. From previous research, Santonian age for the 
VSLFHPHQ��,Q�WKLV�VWXG\��WKH�WRRWK�LV�LGHQWL¿HG�DV�D�VSHFLHV�RI�DQ�LQGHWHUPLQDWH�JHQXV�EHORQJLQJ�WR�3OLRSODWHFDUSLQDH��
based on tooth morphologic data and interpretations.
7KLV�LV�WKH�¿UVW�GLVFRYHU\�RI�0RVDVDXULGDH�LQ�WKH�+LPHQRXUD�*URXS�
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࡟ࡵࡌࡣ

㒊ⓑளୖࡣ࡟ᮏ┴ୖኳⲡᕷ㱟ࣨᓅ⏫㧗ᡞᮾ㒊⇃ࠉ

⣔ጲᾆᒙ⩌ࡀศᕸࡿࡍ ( ⏣௦ 㺃 㔝⏣ , 1973; ⏣௦࡯

࠿ , 1986; ᑠᇛ࠿࡯ , 2011) 㸬᳦ᓥすᓊࡣ࡟㸪ጲᾆᒙ

⩌ᵽࡢᓥᒙୗ㒊ࡀ㟢ฟࡾ࠾࡚ࡋ㸪ࢫ࣒ࣛࢭࣀ࢖㢮

ࡽ࠿ฟ⏘ࡢ࡝࡞ Santonian ࡿࢀࡉ࡜㸦⏣௦ 㺃 㔝⏣ , 
1973; ᑠᇛ࠿࡯ , 2011㸧ᵽࡢᓥᒙ࡟࡛ࡲࢀࡇࡣࡽ࠿

⬨↓ࡢ࡝࡞஧ᯛ㈅ࡸࢫ࣒ࣛࢭࣀ࢖㸪ࢺ࢖ࢼࣔࣥ࢔

᳝ື≀໬▼㸪ࡢ࣓ࢧṑ໬▼ࡢ⏘ฟࡀሗ࿌࠸࡚ࢀࡉ

࠿࡯Tashiro, 1976; ⏣௦) ࡿ , 1986; ໭ᮧ , 2013 ࡝࡞ ) 㸬
1998ࠉ ᖺࡢㄪᰝ࡚࠸࠾࡟㸪➹⪅ࡢ㸯ே࡛ࡿ࠶ᒣ⏣

▼ṑ໬ࡢ㢮ࢫࣝ࢘ࢧࢧࣔࡀ 1 ᶆᮏࢆ᥇㞟ࡓࡋ㸬

ሗ࿌࡚࠸ࡘ࡟ฟ⏘ࡢ▼ṑ໬ࡓࢀࡽᚓࡣ࡛✲◊ᮏࠉ

㸬࠺⾜ࢆグ㍕࡞㸪⡆༢ࡋ

ࢫࣝ࢘ࢧࢧ࡚ࣔ࠸࠾࡟ⓑள⣔ࡢ㸪஑ᕞ࡛ࡲࢀࡇࠉ

㢮໬▼ࡢሗ࿌౛࡜ࡇ࠸࡞ࡣ (Sato et al., 2012) ࡽ࠿㸪

ᵽࡢᓥᒙࡾࡼ⏘ฟࢫࣝ࢘ࢧࢧࣔࡓࡋ㢮ࡢ໬▼ࡢグ

㘓ࡣ㸪஑ᕞ࿘㎶ࡿࡅ࠾࡟ⓑள⣖ࡢᾏ᳇⬨᳝ື≀┦

㸬࠺ࢁ࠶࡛ࡿ࡞࡜ࡾ࠿ࡀᡭ࡞㈗㔜࡛ୖࡃゎࡳㄞࢆ

-㸪ኳⲡᕷ❧ᚚᡤᾆⓑள⣖㈨ᩱ㤋 (GCMࡣᮏᶆᮏࠉ
VP) 㸬ࡿࢀࡉᡤⶶ࡟
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Fig.2. 
6WUDWLJUDSKLF�GLYLVLRQ�RI�+LPHQRXUD�*URXS��0RGL¿HG�DIWHU�
Tashiro et al., 1986; Kojo et al., 2011).
Asterisk indicate the horizon of mosasaurid tooth reported 
here.

Fig.1. Map showing the fossil locality.

ᶆᮏࡢ⏘ฟᆅⅬࡢࡑ࡜ᆅ㉁

⏘ᆅ㸸⇃ᮏ┴ୖኳⲡᕷ㱟ࣨᓅ⏫㧗ᡞ᳦ࡢᓥすᓊ  ( Fig. 
1 ) 㸬
ᮏᆅⅬࡣ࡟ጲᾆᒙ⩌ᵽࡢᓥᒙ᭱ࡢୗ㒊�

(Santonian㸸⏣௦ 㺃㔝⏣ , 1986; ᑠᇛ࠿࡯ ࡀ (2011 ,
Ἴ⼃ྎ࡚ࡋ࡞ࢆᗈࡃ㟢ฟࡿࡍ�( Fig. 3 ) 㸬ᒾ┦ࡣ㸪

୺࡟ᬯ⅊ⰍἾᒾ࡛㸪ᩘ cm 㹼 10cm ࡸ♟ᒾ◁ࡢ࡝࡯

Ἶᒾ♟ࡿ࠶ࡀ࡜ࡇࡴྵࢆ㸬Inoceramus higoensis ࡸ
Glicymeris amakusensis ࡸ஧ᯛ㈅ࡢ࡝࡞ Gaudryceras 
sp. ௚㸪⏕⑞ࡢ▼໬ࡓࡗ࠸࡜㢮ࢺ࢖ࢼࣔࣥ࢔ࡢ࡝࡞

໬▼ࡀከࡿ࠸࡚ࢀࡲྵࡃ㸬ጲᾆᒙ⩌ࡢᶍᘧᒙᗎࢆ

Fig. 2 ࡓࡋ໬▼⏘ฟᆅⅬ࿘㎶࡛సᡂࡢ㸪᳦ᓥすᓊ࡟

ᆅ㉁ᰕ≧ᅗࢆ Fig. 4 ✚㸪ሁࡣ 㸬⸨㔝�(2003)ࡍ♧࡟

⎔ቃ࡜໬▼ࡽ࠿≦⏘ࡢ㸪ᵽࡢᓥᒙୗ㒊ᒙࢆἢᓊ⎔

ቃࡽ࠿῝ᾏ⎔ቃࡢ࡛ࡲᾏ㐍ࢆグ㘓࡜ࡢࡶࡓࡋ᥎ᐃ

㸬ࡿࢀࡽ࠼⪄࡜≀✚ሁࡢὸᾏࡣ㸬ᮏᆅⅬࡓࡋ

⏘ฟ໬▼ࡢグ㍕

Order Squamata Oppel, 1811

᭷㫣┠

Family Mosasauridae Gerves, 1853

⛉ࢫࣝ࢘ࢧࢧࣔ

Subfamily Plioplatecarpinae (Williston), 1897

⛉ளࢫࣉࣝ࢝ࢸࣛࣉ࢜ࣜࣉ

Gen. et sp. indet.
( Fig. 5, 6 ) 

㯮㡲�ᘯ⨾࠿࡯
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ᶆᮏ㸸1 Ⅼ (GCM-VP 348)

グ㍕㸸ᮏᶆᮏࡣ༢⊂ࡢṑ໬▼࡛㸪ṑෙ㒊ࡀಖᏑ

ᇶᗏࡢ▼㸬໬ࡿ࠸࡚ࡋḞᦆࡀ኱㒊ศࡣ㸪ṑ᰿ࢀࡉ

㒊ࡣ㸪ṑ㢁㒊ࡢṑ᰿⾲ᒙ㒊ศࡣ◚ᦆࡀࡿ࠸࡚ࡋ㸪

ᇶᗏ㠃୰ኸ㒊ࡳࡰࡃ࡟≦࣒࣮ࢻࡣ㸪⏕࡟ࡾࢃ᭰࠼

Fig.4. Geological columnar section of Hinoshima formation, Himenoura Group on Kugushima.

Fig.3. Photograph of locality.

㸬෇㗹ࡿࢀࡉุ᩿࡜ࡢࡶࡓࡋ໬▼໬ࡀⴠṑ⬺ࡿࡼ

࡟㸬ṑෙ㧗ࡿ࠶࡛ ஧⛸ᛶ (bicarinate)ࡣṑෙࡢ≦

ᑐࡋ㏆㐲ᚰᚄ࣭㢋⯉ᚄඹ࡟ኴࡃ㸪ṑෙ᩿㠃ࡣ෇࡟

㏆࠸ᴃ෇ᙧ࡛㸪෇㗹≧ࡢ඲యᙧࡍ♧ࢆ㸬ṑෙࡣṑ

ෙ୰ኸ㒊ࡽ࠿ඛ➃࡚ࡅྥ࡟ᛴ⃭ࡾ࡞ࡃࡑ࡯࡟㸪࠿

㸬2ࡿࡍ᭤‴ࡃᙉ࡟ᚋ᪉ࡘ ᮏࡢ≦࣮ࣝ࢟ࡢษ⦕

⇃ᮏ┴ୖኳⲡᕷୖࡢ㒊ⓑள⣔ጲᾆᒙ⩌ᵽࡢᓥᒙࡾࡼ⏘ฟࢫࣝ࢘ࢧࢧࣔࡓࡋ㢮ࡢṑ໬▼
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 (carina) ࡢ㓄⨨ࡽ࠿㸪ᮏᶆᮏࡣ⦕ṑ࡛㸪ୗ㢡ṑࡽ࡞

ࡉᐃุ࡜ࡓࡗ࠶㢡ṑ࡛ࡢᕥࡤࡽ࡞㸪ୖ㢡ṑࡢྑࡤ

㸬ࡿࢀ

ᶆᮏࡢṑෙ㧗ࡣ⣙ 10 mm㸪᭱኱ᚄ ( 㢋⯉᪉ࡰ࡯

ྥ࡛ィ  ⣙ࡣ ( 8 mm㸬ṑෙඛ➃ࡣ኱ࡃࡁည⪖ࡿࡍ㸬

ည⪖㠃ࡣṑෙࡢ㡬㠃࡟ᗈࡓࡲ�ࡃෆഃ㠃ࡢ carina ࡢ

ࡢእഃ㠃ࡿࢀ⌧࡟㸬㢋ഃ㠃ࡿࡍ⥆㐃࡛ࡲࡤ༙ carina

ࡑ㸪ࡀࡿࢀࡽ࠼⪄࡜ࡓ࠸࡚ࡋ㝯㉳ࡃᙉ࡜ࡶ࡜ࡶࡣ

⥺᮲࠸⣽ࡣ࡟㸬ṑෙ⾲㠃ࡿ࠸࡚ࡋᦆ◚ࡣ኱㒊ศࡢ

ᚋࡢ㸪ṑෙ࡟ቃࢆ࣮ࣝ࢟ࡣ⥺㸬᮲ࡿከᩘ㉮࡟⦪ࡀ

ഃ㠃࡛ࡀࡔ░᫂ࡣ㸪๓᪉㢋ഃ㠃࡛ࡣ୙᫂░࡛࠶

�㸬ࡿ

ྠᐃ㸸▷㌣࡛஧⛸ᛶ෇㗹≧ࡢṑෙᴫᙧࡽ࠿㸪

ᮏᶆᮏࡢ⛉ࢫࣝ࢘ࢧࢧࣔࡣ⦕ṑྠ࡜ᐃࡿࢀࡉ 

(Massare, 1987) 㸬ࡣ࡜ࡇࡢࡇ⏘ฟᒙࡢሁ✚⎔ቃࡸ

ᆅ㉁ᖺ௦ྜᩚ࡜ⓗ࡛ࡿ࠶㸬ࣔࡣ࡟⛉ࢫࣝ࢘ࢧࢧ 4

⛬ᗘࡢள⛉ࡀㄆࡿ࠸࡚ࢀࡽࡵ (Aaron, et al., 2012) 㸬

㸪(1) ṑෙ᩿㠃ࡕࢃ࡞ࡍᚩ㸪≉ࡢ୰࡛㸪ᮏᶆᮏࡢࡇ

ࡍ᭤‴࡟ഃ⯉ࡸࡸᚋ᪉ࡀ㸪(2) ṑෙ࡜ࡇ࠸㏆࡟෇ࡀ

஧⛸ᛶࡿࡍ᭷ࢆ⛸࠸ᙉࡢ≦⦖ษ࡟㸪(3) ๓ᚋ࡜ࡇࡿ

Ⓨࡀ⥺᮲࡞࠿⣽ࡣ࡟ᚋഃ㠃ࡢ㸪(4) ṑෙ࡜ࡇࡿ࠶࡛

㐩࡜ࡇࡿࡍ㸪(5) ྠᵝࡢ᮲⥺ࡣ㢋ഃ㠃࡛ࡣⓎ㐩࡞ࡋ

�⛉ளࢫࣉࣝ࢝ࢸࣛࣉ࢜ࣜࣉࡶࢀࡎ࠸㸪ࡣ➼࡜ࡇ࠸

(Plioplatecarpinae) ࡢᶆᚩ (Russell, 1967; Konishi and 

Caldwell, 2009, 2011) ࡿࡍ⮴୍࡟㸬࢝ࢸࣛࣉ࢜ࣜࣉ

ࡣ࡟⛉ளࢫࣉࣝ 6 ᒓ 12 㸪⏕ᜥᖺࡾ࠾࡚ࢀࡲྵࡀ✀

௦ࡣ Turonian�㹼�Maastrichtian ࡽ㝈࡟ⓑள⣖ᚋᮇࡢ

㸬 (Konishi and Caldwell, 2011)�ࡿ࠸࡚ࢀ

ᮏᶆᮏ୍ࡀ⯡ⓗࢫࣉࣝ࢝ࢸࣛࣉ࢜ࣜࣉ࡞ள⛉ࡢ

㸪ࡣ࡜ࡇࡿ࠶㌣࡛▷࡭ẚ࡜ṑ⦖ࡢ㢮ࢫࣝ࢘ࢧࢧࣔ

ࢆ࡜ࡇࡿ࠶࡛ࡢࡶࡓ࠸࡚ࡋ⨨఩࡟ᚋ᪉ࡢ㢡ࡀࢀࡇ

㸪ᒓ࡚࠸࠾࡟㢮ࢫࣝ࢘ࢧࢧ㸬ࣔࡿࢀࡽ࠼⪄࡜ࡍ♧

ࣝ࣋ࣞ⛉୙࡛᫂㸪ளࡣᙧែⓗ≉ᚩࡢṑ⦖ࡢࣝ࣋ࣞ

C
Fig.5. Mosasaurid tooth from the Hinoshima Formation. 

A: distal view, B: medial view, C: in top view. Scale bar, 1 cm.

㯮㡲�ᘯ⨾࠿࡯

A B



5

crushed carina

wear facet

striation

carina

carina

crushed carina

wear facet

crushed wear facet

striation

←lingual →buccal

D

㸬࠸࡞ࡁ࡛ࡣศ㢮࡞࠿⣽ࡾࡼ

௨ୖ࡟࠺ࡼࡢ㸪ᮏᶆᮏ࢜ࣜࣉ⛉ࢫࣝ࢘ࢧࢧࣔࢆ

㸬ࡿࡍᐃྠ࡜ᚋ᪉⦕ṑࡢ✀୍ࡢ⛉ளࢫࣉࣝ࢝ࢸࣛࣉ

⪃�ᐹ

࠶ᾏ⏕∐⹸㢮࡛ࡢ㸪୰⏕௦ࡣ㢮ࢫࣝ࢘ࢧࢧࣔ

ࡶ࡚ࡳࡅࡔ㸬໭⡿ࡿ 3000 ᶆᮏ௨ୖࡢ⏘ฟ࠶ࡀ

�ࡾ (Konishi and Caldwell, 2011) 㸪᪥ᮏࡶࡽ࠿ከࡃ

�ࡀࡿ࠸࡚ࡋฟ⏘ࡀ▼໬ࡢ㢮ࢫࣝ࢘ࢧࢧࣔࡢ ( 㕥

ᮌ , 1985a, 1985b; ㇂ᮏ࠿࡯ , 2001, 2005; Konishi et al., 

2012 ࡝࡞ ) 㸪ࢫࣉࣝ࢝ࢸࣛࣉ࢜ࣜࣉள⛉ࡢ໬▼ࡢ

⏘ฟሗ࿌ࡣ㠀ᖖ࡟ᑡࡃ࡞ (Sato et al., 2012) 㸪໭ᾏ

㐨ୖࡢู✑⏫ࢃ࠿ࡴ㒊⼎ዀᒙ⩌� (Coniacian ࡣࡓࡲ�

Santonian) ࡢ౛�( 㕥ᮌ , 1985a; ᱜ஭ ┴ᓥ⚟࡜ (2008 ,

�⩌཮ⴥᒙࡢᕷࡁࢃ࠸ (Coniacian) ࡢࡽ࠿ሗ࿌� (Sato 

et al., 2012) ࡿ࠶࡛ࡳࡢࡿ࠶ࡀ㸬

A

B

D
C

Fig.6. Drawings of the mosasaurid tooth from the Hinoshima Formation. 

 A: distal view, B: medial view, C: in top view, D: outline of basal cross-section of crown. Scale bar, 1 cm.

⇃ᮏ┴ୖኳⲡᕷୖࡢ㒊ⓑள⣔ጲᾆᒙ⩌ᵽࡢᓥᒙࡾࡼ⏘ฟࢫࣝ࢘ࢧࢧࣔࡓࡋ㢮ࡢṑ໬▼
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ࡿࡍẚ㍑࡜‽ฟᒙ⏘ࡢᮏᶆᮏࢆ᫬௦ࡢࢀࡒࢀࡑ

ࡶࢀࡎ࠸㸪࡜ Coniacian 㹼 Santonian ࡢࡶࡢࡽ࠿

࡛㸪ࡑࡼ࠾࠾㏆᥋ࡿ࠸࡚ࡋ㸬ࡓࡲ㸪ࣛࣉ࢜ࣜࣉ

ࡶ࡚࠸࠾࡟▼໬ࡢள⛉௨እࢫࣉࣝ࢝ࢸ Inoceramus 
amakusensisࡀ࡝࡞�⼎ዀᒙ⩌ཬࡧ཮ⴥᒙ⩌ࡽ࠿⏘ฟ

)�ࡾ࠾࡚ࡋ ⏣௦࠿࡯ , 1986; ᑠᇛ࠿࡯ , 2011) 㸪↓⬨

᳝ື≀໬▼࡟ඹ㏻Ⅼࡀぢࡿࢀࡽ㸬࡚ࡗࡀࡓࡋ㸪ࣉ

┦≀ືࡓࡗఝ㏻ࡋ࡜㡬Ⅼࢆ㢮ࢫࣉࣝ࢝ࢸࣛࣉ࢜ࣜ

㸪Coniacianࡀែ⣔⏕ྂࡿ࡞ࡽ࠿ ࡽ࠿ Santonian ࡟

࠸࡚ࡗࡀ㸪ᗈࡃᗈ࡟༡໭ࡋ࠿ࡋ㸪࡜ࠎ㸪Ⅼ࡚ࡅ࠿

㸬ࡿࡍ၀♧ࢆᛶ⬟ྍࡓ

ࠉ

ࡵ࡜ࡲ

㒊ⓑள⣔ጲᾆୖࡢᮏ┴ୖኳⲡᕷ㱟ࣨᓅ⏫㧗ᡞ⇃ࠉ

ᒙ⩌ᵽࡢᓥᒙ (Santonian) ࡾࡼ஑ᕞึࢧࢧࣔࡿ࡞࡜

㸪ጲࡣ▼ṑ໬ࡢࡇ㸬ࡓࡋฟ⏘ࡀ▼ṑ໬ࡢ㢮ࢫࣝ࢘

ᾆᒙ⩌ࢫࣝ࢘ࢧࢧࣔࡢ࡚ࡵึࡿࡅ࠾࡟㢮ࡢ໬▼⏘

ฟሗ࿌࡛ࡾ࠶㸪ࣔࢫࣝ࢘ࢧࢧ㢮ࣝ࢝ࢸࣛࣉ࢜ࣜࣉ

㸬ᅜෆ࡛Ⓨぢࡿࢀࡉ᥎ᐃ࡜ࡢࡶࡢ✀୍ࡢ⛉ளࢫࣉ
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