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Generation of current ripples and initial wavelength on a flat sand bed 

 

ᐑ⏣㞝୍㑻㸦ᒣཱྀ኱Ꮫ�㸧�

Yuichiro MIYATA (Yamaguchi Univ.2) 

㐃⤡ඛ㸸ᐑ⏣㞝୍㑻�(you@yamaguchi-u.ac.jp)  

 

� 䝸䝑䝥䝹䛿䛹䛖䛧䛶Ἴ㛗䛜つ๎ⓗ䛺䛾䛛䠛 Ἴ㛗䛿ఱ䛜Ỵ䜑䛶䛔䜛䛾䛛䠛 䝕䝳䞊䞁䛸䛹䛣䛜㐪䛖䛾䛛䠛 䛭䜒

䛭䜒䛺䛬Ⓨ⏕䛩䜛䛾䛛䠛� 䛣䜜䜙䛿ᮍ䛰䛻ᮍゎ᫂䛷䛒䜛䠊ᆅᒙ୰䛾䝸䝑䝥䝹䛿ᐃᖖ≧ែ䛷ṧ䛥䜜䛯䛸䛿㝈䜙䛺

䛔䠊䜘䛟▱䜙䜜䜛䜘䛖䛻䝸䝑䝥䝹䛿Ⓨ⏕ᚋ䛻ᡂ㛗䛩䜛䠄Coleman and Melville, 1994; 1996䛺䛹䠅䠊䛭䛣䛷䠈Ⓨ⏕ẁ

㝵䛻╔┠䛧䛶ᙧᡂ᮲௳䞉ᙧᡂ㐣⛬䞉ᙧᡂ᫬㛫䞉ึᮇἼ㛗䛻䛴䛔䛶⣔⤫ⓗ䛺ᐇ㦂䜢⾜䛳䛯䠊࿘㛗 1.8m䠈ᖜ

0.04m䛾஧㔜෇⟄ᆺ⎔Ỉ㊰䜢⏝䛔䠈Ỉ㠃ୖ䛛䜙䝰䞊䝍䞊䛷䝟䝗䝹䜢㥑ື䛧䛶Ỉὶ䜢㉳䛣䛩䛾䛷 3⛊䜋䛹䛷ᡤ

ᐃ䛾ὶ㏿䛻ไᚚ䛷䛝䜛䠊䛧䛛䛧䠈ᖜ䛜ᑠ䛥䛟 䛾኱䛝䛥䜢ไ⣙䛩䜛䛾䛷Ⓨ㐩䛧䛯䝸䝑䝥䝹䛾෌⌧䛻䛿ྥ䛛䛺䛔䠊

ヨᩱ䛻䛿 0.1䛛䜙 3mm䜎䛷 10✀㢮䛾Ὲử䛥䜜䛯▼ⱥ◁䜢౑⏝䛧䠈Ỉ῝ 0.25m䛷䠈ὶ㏿䜢 5cm/s༢఩䛷タ

ᐃ䛧䠈ᖹ⁥ᗋ䛛䜙Ⓨ⏕䛧䛯䝸䝑䝥䝹䛾Ἴ㛗䠈Ⓨ⏕᫬㛫䠈᩿㠃ᙧ䜢⧞䜚㏉䛧ィ 䛧䛯䠊䛭䛾⤖ᯝ䠈௨ୗ䛾䛣䛸䛜᫂

䜙䛛䛻䛺䛳䛯䠊䛩䛺䜟䛱䠈 

(1)䛹䛾⢏ᚄ䛷䜒ప㏿䛷䛿㠀ᑐ⛠᩿㠃ᙧ䠈㧗㏿䛷䛿ᑐ⛠᩿㠃䛾䝸䝑䝥䝹䛜Ⓨ⏕䛩䜛(Fig.1A,B)䠊ቃ⏺䛾ὶ㏿䛷

䛿┦๓ᚋ䛩䜛䛣䛸䛜䛒䜛䠊(2)ึᮇ䛿୺䛻Ἴ㧗䛜ቑ኱䛧䠈Ἴ㛗䛾ቑ኱䛿ᑡ䛺䛔(Fig.1C)䠊Ἴ㧗 1mm௨ୗ䛷䜒୍

ᐃ⠊ᅖ䛾Ἴ㛗䜢䜒䛱䠈┠どྍ⬟䛺Ἴ㧗 2-3mm䛷䛂ึᮇἼ㛗䛃䜢ᐃ⩏䛷䛝䜛䠊(3)ึᮇἼ㛗䛻 10cm๓ᚋ䛿ぢ䜙

䜜䛪䠈䛣䜜䜢ቃ䛻ᑠᆺ䛸኱ᆺ䛻᫂☜䛻༊ศ䛥䜜䜛䠊୧⪅䛾୙㐃⥆䛺ቃ⏺䛿୰⢏◁䛻䛒䜛䠊ୗ㒊ᖹ⁥ᗋ䛿䛣䜜

䜘䜚⢒⢏ഃ䛻䛧䛛⌧䜜䛺䛔䠊(4)Ⓨ⏕᫬㛫䛿⢏ᚄ䞉ὶ㏿䛻䜘䛳䛶 3⛊䛛䜙 150⛊䜎䛷ᵝ䚻䛻␗䛺䜛䠊(5)䛹䛾⢏

ᚄ䛷䜒䝸䝑䝥䝹㡿ᇦὶ㏿䛾ୖ㝈䛸ୗ㝈䛻㏆䛔᮲௳䜋䛹Ⓨ⏕䛜㐜䛟䠈ᑐ⛠-㠀ᑐ⛠ቃ⏺௜㏆䛷᪩䛔䠊(6)ᑠᆺ䞉኱

ᆺ䝸䝑䝥䝹Ⓨ⏕䛾⢏ᚄ䞉ὶ㏿᮲௳䛿䠈Ⓨ㐩䛧䛯䝸䝑䝥䝹䞉䝕䝳䞊䞁䛾Ᏻᐃ㡿ᇦ༊ศ䠄Southard, 1991䠅䛸䛚䛚䜐䛽

ᑐᛂ䛩䜛(Fig.2)䠊(7)ୖ㒊ᖹ⁥ᗋ䛿୰⢏◁䜘䜚⣽⢏ഃ䛻䠈ୗ㒊ᖹ⁥ᗋ䛿⢒⢏ഃ䛻䛧䛛⌧䜜䛺䛔䠊(8)ึᮇἼ㛗

䛿⢏ᚄ䛸ὶ㏿䛻䜘䛳䛶⣔⤫ⓗ䛻ኚ໬䛩䜛䠊ึᮇἼ㛗䛿⢏ᚄ䛻ẚ౛䛧䛶ቑ኱䛩䜛ഴྥ䛻䛒䜛䠄⢏ᚄ䛾⣙ 200

ಸ䠅䛜䠈኱ᆺ䝸䝑䝥䝹䛻䛿పୗഴྥ䛜ΰ䛨䜛(Fig.3)䠊(9)ึᮇἼ㛗䛿ὶ㏿^2஌䛻ẚ౛䛧䛶ቑ኱䛩䜛ഴྥ䛜䛒䜛

䛜䠈ᑠᆺ䝸䝑䝥䝹䛿ቑ኱䛜ᑡ䛺䛔(Fig.4)䠊䜎䛯䠈Ⓨ㐩䛧䛯䝸䝑䝥䝹䛾Ἴ㛗䛿䛣䛾㛵ಀ䛻ᚑ䜟䛺䛔䠊(10)ึᮇἼ㛗

䛸⢏ᚄ䞉ὶ㏿䛸䛾㛵ಀ䛿ᚑ᮶䛾㝈䜙䜜䛯⢏ᚄ䛾ᐇ㦂⤖ᯝ䛸䜒ᩚྜ䛩䜛䠊 

� ప㏿᫬䛻㠀ᑐ⛠᩿㠃䛾䝸䝑䝥䝹䛜ὶ䜜䛾㐽ⶸຠᯝ䛷Ⓨ⏕䛩䜛䛸䛩䜜䜀䠈Ἴ㛗䛿ᚤᑠ㉳అ䛛䜙ቑ኱䜢⥆䛡䜛

䛣䛸䛻䛺䜛䠊䛧䛛䛧䜿䝹䝡䞁䞉䝦䝹䝮䝩䝹䝒୙Ᏻᐃ䛻㉳ᅉ䛩䜛䛸⪃䛘䜜䜀ึᮇἼ㛗䛾ୖ㝈䛸ୖグ(2,8,9)䛜ㄝ᫂

䛷䛝䜛䠊኱ᆺ-ᑠᆺ䛾㐪䛔䛜⢏ᚄ䛻౫Ꮡ䛩䜛䛾䛿䠈⢏Ꮚ⃰ᗘศᕸ䛸㍺㏦ᵝᘧ䛾㐪䛔䛜⪃䛘䜙䜜䜛䠊⛣ື㝈⏺

௜㏆䛷䛿䠈⢒⢏◁䛷䛿ᗏ㠃ὶ㏿䛜ỿ㝆㏿ᗘ௨ୗ䛷㌿ື䛧䜔䛩䛔䛾䛻ᑐ䛧䛶䠈⣽⢏◁䛷䛿ỿ㝆㏿ᗘ䜢㉸䛘䛶

ᾋ䛛䛥䜜㊴㌍䛧䜔䛩䛔䠊⢒⢏◁䛷䛿㌿ື䛜䜏䜙䜜ୗ㒊ᖹ⁥ᗋ䜢⏕䛨䛯䛜䠈⣽⢏◁䛷䛿㊴㌍୺య䛷䛒䛳䛯䠊⢒

⢏◁䜋䛹⢒ᗘ䛜኱䛝䛟ᤲὶୗ㒊䛻⃰㞟䛩䜛䛾䛷䠈஘ὶ䛜ᢚไ䛥䜜䛶㌿ື䜢⥔ᣢ䛧䜔䛩䛔䛣䛸䜒䛒䜛䛰䜝䛖䠊 

-- 2 --

OP2



� 	 � 
 � ��������%�*�� - ).�	��* � �

�

	




�

�
�%

�%

������%�*�� - ).���* � � 	 � 
 � ��
�

�

	




�

�

�%

�%
�.%% +)#��$�+.' 

�*.%% +)#��$�+.' 

�

� ��	

���

�

	

�

��

	�

� �� 	� �� ��� 	���� 	� �� ��� 	��	 �� 	� �� ��� 	���� 	� �� ��� 	���*+ '

�������	�
�%%
�������%�*
��)#.������
�

���

��	

���

�

	

�

��

	�

��

	 � �� 	�
��- $ &!+"���%

�
�-

 �
" 

#!
"+

��%
%

��	�
�%%��
���%�*
��	���%%������%�*
��	�
�%%������%�*
��	���%%������%�*
��	���%%������%�*
��	���%%������%�*
����	�%%������%�*
����	�%%��
���%�*

�#% 

�
�-

 �
" 

#!
"+

��%
%�

�-
 $
 &

!+
"�
��%

�

�

����

����

���

���

���

�

�

���� ��� ��� ��� � � �
*UDLQ�VL]H��'����PP�

5
LS
SO
H�
Z
DY
HO
HQ
JW
K�
�F
P

7KLV�VWXG\
/LWHUDWXUH�

�(,
#$#�

)#,
%��

��$
#&��

���
�

����

����

���

���

���

�

�

,Q
LWL
DO
�Z
DY
HO
HQ
JW
K�
�P

��� ��� � �
)ORZ�YHORFLW\��P�V

65

/5

.�
+

����

���

���

���

�

�

�
'���PP

)O
RZ

�Y
HO
RF
LW\
�P
�V
�#

��
ႏ

���� ��� ��� ��� � � �

*UDLQ�VL]H�'���PP�#��ႏ

���

���

���

���

���
���
���

�

���

���

�
$'

83 /5

65
/3

6\
P

6\
P

$V
\P

$V
\P

����

���

���

���

���

,Q
LWL
DO
�:

DY
HO
HQ
JW
K

P

)LJ���ႆဃെ᨞ƷȪȃȗȫૺ᩿࢟
$�%�Ʊඬ᭗
ȷඬᧈ
&�'�

)LJ���ቩࢲƱඬᧈƷ᧙̞ųŨҮƸИ஖ඬᧈǛᲦႺ
ዴƸႆᢋƠƨȪȃȗȫƷᡈ˩ዴǛᘙƢᲨ

)LJ���්ᡮƱИ
஖ඬᧈƷ᧙̞
ųႺዴƸ-�*ɧ
Ʒᨂမඬܭܤ
ᧈǛᅆƢᲨ

)LJ���ǫȬȳȈȪȃȗȫႆဃƷቩࢲȷ්ᡮவˑų65
Ƹ׹ݱᲦ/5Ƹ׹ٻȪȃȗȫǛᲦ6\P・$V\PƸƦǕ
ƧǕݣᆅȷ᩼ݣᆅૺ᩿࢟ǛᘙƢᲨ൦ขƸ����PᲨ

ᘬ⏝ᩥ⊩
&ROHPDQ��6��(��DQG�0HOYLOOH��%��:���������J. 

Hydraul. Eng����������������
&ROHPDQ��6��(��DQG�0HOYLOOH��%��:���������J. 

Hydraul. Eng����������������
6RXWKDUG��-���������Annu. Rev. Earth Planet. 

Sci.��������������

-- 3--



�Ἴ※᥎ᐃࡢ≀✚ὠἼሁྂࡢୗ໭༙ᓥ໭㒊ࡿࡼ࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ್ᩘ

7VXQDPL�VRXUFH�HVWLPDWLRQ�EDVHG�RQ�WKH�GLVWULEXWLRQ�RI�SDOHRWVXQDPL�GHSRVLWV� �

RQ�WKH�QRUWK�FRDVW�RI�WKH�6KLPRNLWD�3HQLQVXOD��QRUWKZHVW�-DSDQ� �
�

బ⸨ᾏ⏕㸦ಙᕞ኱㸧࣭ᒣ⏣ᫀᶞ㸦ಙᕞ኱㸧࣭▼ᮧ኱㍜㸦ᮾி㒔❧኱㸧࣭㤿ሙಇᏕ㸦ᚨᓥ኱㸧�

.DL�6DWR��0DVDNL�<DPDGD��6KLQVKX�8QLY.��

'DLVXNH� ,VKLPXUD� �7RN\R� 0HWURSROLWDQ� 8QLY��� 7RVKLWDND� %DED� �7RNXVKLPD� 8QLY���

㐃⤡ඛ㸸బ⸨ᾏ⏕ �1�V����F#VKLQVKX�X�DF�MS��

 
㸯㸬࡟ࡵࡌࡣ 

 㟷᳃┴ࡢୗ໭༙ᓥ໭㒊ࡣ㸪໭ᾏ㐨࡜ᮾ໭ᆅ᪉ࡢ㛫࡟఩⨨ࡋ㸪ኴᖹὒഃ࣭᪥ᮏᾏഃ࡛Ⓨ⏕ࡿࡍὠἼࡢ

୧᪉ࡀく᮶ྍࡿࡍ⬟ᛶࡿ࠶ࡢᆅᇦ࡛ࡿ࠶㸬༓ᓥᾏ⁁࡛Ⓨ⏕ࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡓࡋ 17 ୡ⣖ὠἼࡸ᪥ᮏ

ᾏ⁁໭㒊࡛ 1611 ᖺ࡟Ⓨ⏕ࡓࡋ៞㛗ὠἼࡣ㸪໭ᾏ㐨ᮾ㒊ἢᓊ㒊୕ࡸ㝣ᾏᓊࡢࡽࢀࡑ࡚࠸࠾࡟ᖺ௦࡟ᑐ

ᛂࡿࡍὠἼሁ✚≀ࡀ☜ㄆࡿ࠸࡚ࢀࡉ㸬ࡽࡀ࡞ࡋ࠿ࡋ㸪୰㛫ᆅⅬ࡟఩⨨ࡿࡍୗ໭༙ᓥ࡛ࡢࡇࡣᖺ௦ࢆ♧

ࡢࡽࢀࡇ㸪ࡓࡲ㸬࠸࡞࠸࡚ࢀࡉㄆ☜ࡣグ㍕ࡿࡍ㛵࡟ὠἼࡶ㸪ྂᩥ᭩グ㘓࡛ࡃ࡞ࡀሗ࿌ࡢ≀✚ὠἼሁࡍ

ὠἼࡣ㸪ಶูࡢᆅ㟈࡛ࡃ࡞ࡣ㸪ྠ୍ࡢᕧ኱ᆅ㟈࣭ὠἼ࡛ྍࡿ࠶⬟ᛶࡶᣦ᦬ࡾ࠾࡚ࢀࡉ㸦ᒸᮧ࣭⾜㇂㸪

2011㸧㸪Ἴ※࡟㛵࡚ࡋᮍゎỴࡢ㒊ศࡀከࡃṧࡿ࠸࡚ࢀࡉ㸬࡟ࡽࡉ㸪ୗ໭༙ᓥࡣ㸪໭㒊࡟Ꮡᅾࡿࡍᾏᗏ

ά᩿ᒙࡿࡅ࠾࡟ᆅ㟈ࡸ 1677 ᖺ࡟㟷᳃┴ᮾ᪉Ἀࢆ㟈※࡚ࡋ࡜Ⓨ⏕ࡓࡋᘏᐆ୕㝣ὠἼࡶ࡚ࡗࡼ࡟ᾐỈࡋ

࠿✲◊ᒙᗎࣛࣇࢸࡧࡼ࠾๐ㄪᰝ᥀ࡢ࡛ࡲࢀࡇࡿࡅ࠾࡟㛵᰿὾ࡢ㸬ୗ໭༙ᓥ໭㒊ࡿࢀࡽ࠼⪄ࡀᛶ⬟ྍࡓ

ࡣ࡟ᆅᇦࡢࡇ㸪ࡽ 6000 ᖺ๓ࡽ࠿⌧ᅾࡢ࡛ࡲࡿ⮳࡟ᆅᒙࡀಖᏑࡾ࠾࡚ࢀࡉ㸪ࡢࡑ୰࡟ὠἼሁ✚≀ྍࡢ

⬟ᛶࢺࣥ࣋࢖ࡿ࠶ࡢሁ✚≀ࡀ」ᩘㄆࡿ࠸࡚ࢀࡽࡵ㸬ᮏ◊✲࡛ࡣ㸪ᮾ໭᪥ᮏ࡛ὠἼࡀ㢖Ⓨࡓࡋ 17 ୡ⣖

࣑ࣗࢩ㸪ὠἼᩘ್࡚ࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍᐃ≉ࢆ※Ἴࡢ≀✚ὠἼሁࡿࢀࡽࡵㄆ࡟ᙜ࡚㸪㛵᰿὾ࢆⅬ↔࡟

 㸬ࡓࡗ⾜ࢆࣥࣙࢩ࣮ࣞ

 

㸰㸬᪉ἲ 

 ὠἼᩘ್ࡣ࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ JAGRUS (Baba et., 2015) ࡓ࠸⏝ࢆ㸬ィ⟬᫬㛫ࡣὠἼࡀⓎ⏕ࡽ࠿࡚ࡋ

2 ᫬㛫ࡋ࡜㸪㠀⥺ᙧ㛗Ἴ⌮ㄽ࡟ᇶ࡙࡚࠸ὠἼࡢఏ᧛࡜㝣ୖࡢ࡬ᾐỈࢆィ⟬ࡓࡋ㸬Ἴ※ࣔࡣࣝࢹ㸪17 ୡ

⣖ὠἼ࡜ 1611 ᖺ៞㛗ὠἼࡣ࡚࠸ࡘ࡟㸪ࢀࡒࢀࡑ 3 㸪1677ࢆ࣮ࣥࢱࣃ ᖺᘏᐆ୕㝣ὠἼࡣ࡚࠸ࡘ࡟㸪฼

ࡿ࠸࡚ࡋ㢮ఝࡀ㸪ὠἼ⿕ᐖつᶍࡵࡓࡓࡗ࠿࡞ࡀࢱ࣮ࢹࡢቯᇦ◚ࡿࡁ࡛⏝ 1968 ᖺ༑຾Ἀᆅ㟈ὠἼ࡛⟬

ฟࡓࢀࡉ ⣙ࡣࢱ࣮࣓ࣛࣃ㸪ᾏᗏά᩿ᒙࢆ࣮ࣥࢱࣃ2 6 ka௨㝆ࡢᾏᓊ㝯㉳ࡽ࠿᥎ᐃࢆࡢࡶࡓࢀࡉ ⏝ࡘ1

㸪ࡓࡲ㸬ࡓࡋ⏝౑ࢆ኱Ἴ㧗ศᕸ᭱ࡓࡏࡉฟຊ࡟㸪᫬㛫ẖࡣ࡟᥎ᐃࡢ㸬ᾐỈ⠊ᅖࡓࡗ⾜ࢆ⟭ィ್ᩘ࡚࠸

ᾐỈ⠊ᅖࡢつᶍࡣ࡚࠸ࡘ࡟㸪ὠἼሁ✚≀ࡀㄆࡿࢀࡽࡵ㟢㢌௜㏆࡟Ꮡᅾࡿࡍዟ⾜ࡁ 300 mࡢἢᓊపᆅ࡟

 㸬ࡓࡋホ౯࡚ࡗࡼ࡟๭ྜࡿࡍᾐỈࡀ㸪పᆅࡽ࠿ᾐỈ⤖ᯝࡿࡅ࠾

�

㸱㸬⤖ᯝ࡜⪃ᐹ 

 ༓ᓥᾏ⁁࡟Ἴ※ࡓ࠸⨨ࢆሙྜࡣ㸪17 ୡ⣖ὠἼࡢ 2 㸦17࣮ࣥࢱࣃྜ「࡜࣮ࣥࢱࣃ ୡ⣖ὠἼ࡜ 1611 ᖺ

-- 4 --

O1



៞㛗ὠἼࡢ୍ྠࡀᆅ㟈࡛࡜ࡿ࠶௬ᐃࣝࢹࣔࡓࡋ㸧ࡢ 2 ⣙ࡢ⏕㸪ᆅ㟈Ⓨ࡛࣮ࣥࢱࣃ 50 ศᚋ࡟㛵᰿὾ࡢ

ᾏᓊ⥺࡟ὠἼࡀ฿㐩ࡓࡋ㸬᭱኱Ἴ㧗ࡣ㸪17ୡ⣖ὠἼࣔࡢࣝࢹ ⣙࡛࣮ࣥࢱࣃ2 2㹼3 m㸪」ྜࣔࡢࣝࢹ 2

⣙࡛࣮ࣥࢱࣃ 5㹼8 m 㸪17ࡀ᪉ࡢࣝࢹࣔྜ「㸪ࡾ࡞࡜ ୡ⣖ὠἼࡶࡾࡼ 2 ಸ㧗ࡓࡗ࡞ࡃ㸬ࡓࡲ㸪4 ࣃ

ࡢࣝࢹ㸪17ୡ⣖ὠἼࣔࢀࡉㄆ☜ࡀᾐỈࡢ࡬㸪ἢᓊపᆅ࡚࠸࠾࡟඲࡚࣮ࣥࢱ ࡣ࡛࣮ࣥࢱࣃ2 25㹼50%࡛

㸪17ࡣ࡛ࣝࢹࣔྜ「㸬ࡓࡗ࠶ ୡ⣖ὠἼࣔࡶࡾࡼࣝࢹᾐỈ⠊ᅖࡀ኱ࡃࡁἢᓊపᆅࡣ 100%ᾐỈࡓࡋ㸬ࡑ

ࡾࡼ㸪ୖࡓࡋᾐỈ࡟᏶඲ࡀἢᓊపᆅ࡟㸪ྠᵝࡣ࡛ࣝࢹࣔࡿࡀᗈ࡛ࡲ࡟᪥ᮏᾏ⁁໭㒊ࡀ※㸪Ἴࡶ୰࡛ࡢ

ᗈ⠊ᅖ࡟ὠἼࡀ౵ධࡓࡋ㸬 

᪥ᮏᾏ⁁໭㒊࡟Ἴ※ࡃ⨨ࢆ 1611 ᖺ៞㛗ὠἼࣔࡢࣝࢹ 2 ⣙ࡽ࠿⏕㸪ᆅ㟈Ⓨࡣ࡛࣮ࣥࢱࣃ 55 ศᚋ࡟ᾏ

ᓊ⥺࡟ὠἼࡀ฿㐩ࡓࡋ㸬୧⪅ඹ᭱࡟኱Ἴ㧗ࡣ 2 m 㸪1ࡀ࠸࡞ࡋ㐩࡟ ࡬ἢᓊపᆅࡣ࡛ࣝࢹࣔࡢࡘ 25%ᮍ

 㸬ࡓࡗ࠿࡞ࡋᾐỈࡣ᪉୍࡛࠺ࡶ㸪ࢀࡽࡵㄆࡀᾐỈࡢ‶

ࡓࡗ⾜ࢆ⟭ィ್ᩘࡢ࣮ࣥࢱࣃ2 1677ᖺ㟷᳃┴ᮾ᪉ἈὠἼࣔࡣ࡚࠸ࡘ࡟ࣝࢹ㸪ᆅ㟈ࡀⓎ⏕ࡽ࠿࡚ࡋ⣙

40ศᚋ࡟ᾏᓊ⥺࡟ὠἼࡀ฿㐩ࡓࡋ㸬1ࡣ࡛ࣝࢹࣔࡢ┠ࡘ㸪᭱኱Ἴ㧗ࡣ 2 m௨ୗ࡛ἢᓊపᆅࡢ࡬ᾐỈࡶ

ㄆ࡟ࡢ࠸࡞ࢀࡽࡵᑐࡋ㸪2 ࡀ㸪᭱኱Ἴ㧗ࡣ࡛ࣝࢹࣔࡢ┠ࡘ 4 m ㏆࡟ࡃ㐩ࡋ㸪ἢᓊపᆅࡢ࡬ᾐỈࡣ 80%

⛬ᗘ࡛ࡓࡗ࠶㸬࡟ࡽࡉ㸪ୗ໭༙ᓥ໭㒊ࢆ㝯㉳࡜ࡓࡏࡉ᥎ᐃࡿ࠸࡚ࢀࡉᾏᗏά᩿ᒙᆅ㟈ࡿࡼ࡟ὠἼࡢἼ

ࡀ㸪᭱኱Ἴ㧗ࡣ࡛ࣝࢹࣔ※ 2 mࢆ㉺࠼㸪ἢᓊపᆅࡢ࡬ᾐỈࡀ 25㸣ᮍ‶࡛ࡓࡗ࠶㸬 

௨ୖࡾࡼ㸪17 ୡ⣖࡟༓ᓥᾏ⁁ࡽ࠿᪥ᮏᾏ⁁໭㒊ࢆἼ※ᇦ࡚ࡋ࡜Ⓨ⏕ࡓࡋὠἼࡣ㸪ᮏ◊✲࡛ィ⟬ࡓࡋ

ࡣ㸪⌧᫬Ⅼ࡛ࡀࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿࡍ㐩฿࡟㛵᰿὾ࡓࢀࡉㄆ☜ࡀ≀✚ὠἼሁ࡚࠸࠾࡟඲࡚ࣝࢹࣔ

17 ୡ⣖ὠἼ࡜ 1611 ᖺ៞㛗ὠἼྠࡢ᫬ᛶࡣ࡚࠸ࡘ࡟᫂࠸࡞࠸࡚ࡁ࡛ࡣ࡜ࡇࡿࡍ࡟࠿ࡽ㸬௒ᚋࡣ㸪㛵᰿

὾ࡢὠἼሁ✚≀ศᕸࢆࢱ࣮ࢹࡢ඘ᐇ࡜ࡿࡏࡉඹ್ᩘ࡟ィ⟬⤖ᯝࡢ࡜ẚ㍑࠸⾜ࢆ㸪ୗ໭༙ᓥ໭㒊࡟く᮶

 㸬ࡃ࠸࡚ࡋᐃ≉ࢆ※ἼࡢὠἼࡓࡋ

 

ᩥ ⊩ 

Baba, T., Takahashi, N., Kaneda, Y., Ando, K., Matsuoka, D. and Kato, T., 2015, Parallel implementation of 

dispersive tsunami wave modeling with a nesting algorithm for the 2011 Tohoku tsunami. Pure and Applied 

Geophysics, ���, 3455–3472. 

ᒸᮏ⾜ಙ㸪⾜㇂భ୍㸪2011㸪17 ୡ⣖࡟Ⓨ⏕ࡓࡋ༓ᓥᾏ⁁ࡢ㐃ືᆺᆅ㟈ࡢ෌᳨ウ㸬ά᩿ᒙ࣭ྂᆅ㟈◊✲

ሗ࿌㸪11㸪15–20㸬 
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▼ⱥࡢ㓟⣲✵Ꮝୖࡓ࠸⏝ࢆ㒊ⓑள⣔ Nemegtᒙࡢᒙᗎゎᯒ 

Stratigraphic assignment of the upper Cretaceous Nemegt Formation using oxygen 
vacancies in quartz grains 

㧘ᶫຬே㸦ᒸᒣ⌮኱㸧࣭ ⥙ᮏ┿ዉ㸦ᒸᒣ⌮኱㸧࣭ ㇏⏣᪂㸦ᒸᒣ⌮኱㸧࣭ Khishigjav Tsogtbaatar㸦ࣔࣥࢦ

ࣝ⛉Ꮫ࣮࣑ࢹ࢝࢔㸧࣭ Buyantegsh Batsaikhan㸦ࣔࣥࣝࢦ⛉Ꮫ࣮࣑ࢹ࢝࢔㸧࣭ ᐇྜྷ⋞㈗㸦ᒸᒣ⌮኱㸧 

Hayato Takahashi (Okayama Univ. Sci.)ʀMana Amimoto (Okayama Univ. Sci.)ʀShin Toyoda 

(Okayama Univ. Sci.)ʀKhishigjav Tsogtbaatar (Mongolian Academy of Science)ʀBuyantegsh 

Batsaikhan(Mongolian Academy of Science)ʀMototaka Saneyoshi (Okayama Univ. Sci.) 

㐃⤡ඛ㸸㧗ᶫຬேʤg19gm05th@ous.jpʥ 
1.ͺͣΌͶ 

 Ϡϱβϩࠅβϑ࠯റͲͺɾ1920 ೧େͶࣰ͠ࢬΗͪΠϟϨΩࣙષ࢛ദ෼ؙ͹੺௥ಊ෼Կ੶൅۹௒͖ࠬ
Δɾ༁ 100 ೧ؔͶΚͪΕ௒ࠬ͗କ͜ΔΗͱͪ͘ɿԿ੶༙؜૜͗଱੷ͪ͢౲࣎ɾβϑ࠯റͺ୉཰಼཰෨
ͶҒ஖͢ͱ͕Εɾ୉཰੓಼཰ຏஏΝେනͤΖԿ੶ࢊஏͳ͢ͱɾࡑݳͲ΍௒ࠬʀߨ͗ڂݜΚΗͱ͏Ζɿ͞
ΗΔ੺௥ಊ෼Կ੶͹ਫ਼ସΝ໎Δ͖ͶͤΖͪΌͶͺɾஏ૜͖Δڧ؂ݻΝմੵͤΖ͞ͳ͗෈ՆܿͲ͍Ζɿ
͖͢͢͞͹஦Ͳ΍ɾಝͶԿ੶ΝଡͤࢊΖ৏෨പѧܧͺɾՒࢃօΏඏԿ੶Ν؜Ή͵͏͞ͳ͖Δɾ೧େາ݀
ఈͲ͍Εɾ͖ͯྩ૜෾ා͗ 200km Ν௔͓ଲർࠖೋͲ͍ΖɿΉͪࡑݳ͹ྩ૜ۢ෾ͺɾ೧େΝ؜΋ۢ෾๑
͖Δߑ੔͠Ηͱ͏Ζɿͨ͞ͲຌڂݜͲͺɾElectron Spin ResonanceʤҐԾ ESR ͳྲྀͤʥΝ༽͏ͱɾ੶ӵ
͖Δ଎ఈ͠ΗΖ࢐ોྖ޺ۯ͹༙༽੓ͳɾଲে૜Ͷ͕͜Ζ૜঄ۢ෾΃͹Ԣ༽Νݗ౾ͤΖɿ 

ࢊཿԿ੶Νଡڬ৏ҒͶҒ஖͢ɾ࠹͹஦Ͳ΍ܧറͶ෾ාͤΖ৏෨പѧ࠯βϑࠅଲেͺɾϠϱβϩڂݜ
ͤΖ Nemegt ૜ͳͪ͢ɿNemegt ૜ͺɾνϩϚγΤϩηྪΏΨϩωλϝϞηྪɾঘܗॏྪٯɾύχϫγ
ΤϩηྪɾΠϱΫϫγΤϩηྪɾϭωྪΏΩϟྪͳ͏ͮͪᗣமྪɾྪڗ͵ʹ͹ଡ༹͵੺௥ౕ෼Կ੶Νࢊ
ड़͢ɾ͞ΗΔͺ๼ธͳ͹਎࿪੓͹߶͏ਫ਼෼܊ͳ͠ΗΖɿEbarthʤ2018ʥͺɾآ૮ͳڧ؂ݻ෰ݫͶخͰ͏
ͱɾԾ෨ɾ஦෨ɾ৏෨ͳۢ෾ͪ͢ɿ͞͹಼ɾ஦෨ͳ৏෨͹آ૮ͺർֳదۢ෾͢Ώ͚ͤɾ୉͘͵ڧ؂รಊ
ΝࣖͤࠨΖʤWatabe et al., 2010; Ebarth, 2018ʥɿຌڂݜͲͺɾಝͶ Nemegt ૜஦෨ͳ৏෨Ν࿒ड़͢ɾ͖ͯ
ஏ૜Νଈ๏΃؏͢ࡱΏͤ͏ɾβϑ࠯റೈ੤෨͹ Bugin Tsav Νڂݜଲেͳͪ͢ɿBugin Tsav Ͷ͕͏ͱɾ
Nemegt ૜஦෨ͺడآͶ෍Ξͫঘوໝ͵आߨՑઔͶΓΖآ࠯ͳడآͲߑ੔͠ΗΖɿҲ๏ Nemegt ૜৏෨
ͺɾεʖφয়ߓਭླྀ଱੷෼Νͳ΍͵͑୉ܗՑઔͶΓΕ࠸଱੷ͪ͢ɾ෫੔଱੷෼༟པ͹౭ଣ͹ྒྷ͏آ࠯
͖Δߑ੔͠ΗΖʤEbarth, 2018ʥɿ  

 घ๑ڂݜ.2

ESR ͺɾ෼࣯஦͹෈ଲుࢢΝ଎ఈͤΖ෼ཀྵద͵घ๑Ͳ͍Ζɿుࢢͺηϒϱྖ਼ࢢͶΓͮͱࣕـϠʖ
ϟϱφΝͯ࣍ɿ͞͹ࣕـϠʖϟϱφͺࣕ৖஦Ͷ஖͖ΗΖͳࣕ৖͹͘޴Ͷฑ͍ߨΖ͏ͺൔฑߨ͹ 2 ͯ͹
েΝκʖϜݳͳͶ͵Ζɿ͞͹ͯ࣍͞ͶଲԢͤΖҒ஖ΦϋϩάʖΝ͘޴Կ͠ΗɾͨΗͩΗ͹ࢢͶྖ͘޴
ϱ෾࿀ͳݼ΁ɿࣕ৖ͶฑߨͶ͍Ζుࢢηϒϱͺɾ͞͹ΦϋϩάʖϪϗϩ͹ࠫͶ౵͢͏Φϋϩάʖ͹ޭ
Ͳͺɾڂݜ΁ (Toyoda, 2006)ɿຌݼ໒ͳڠηϒϱࢢেΝుݳ͹য়ସͶયҢ͢ɾ͞͹ߨफ͢ͱൔฑٷΝࢢ
͞͹घ๑Ν༽͏ͱ੶ӵ஦͹ E⒫d஦ৼΝ଎ఈͤΖɿE⒫b஦ৼͳͺɾ੶ӵ͹݃ধ֪ࢢ͹࢐ો͗୦ཚ͢ɾͨ͹ۯ
෨͹ϗʖ֐ͺɾ޺ۯો࢐ำΔ͓ΔΗͱ͏Ζয়ସ͹͞ͳͲ͍Ζ(Silsbee, 1961)ɿ੶ӵ஦͹͗ࢢͶ෈ଲు޺
νતٶ;ΪϱϜતͶΓͮͱਫ਼੔͠ΗΖ(Toyoda et al. 2005)ɿ͞͹Γ͑Ͷਫ਼੔͠Ηͪ࢐ોྖ޺ۯΝ ESR ͳ
͏ͮͪघ๑Ν༽͏ͱ଎ఈͤΖ͞ͳͲɼஏ૜஦Ͷ؜ΉΗΖ੶ӵ͹߯෼ָదಝ੓Ν໎Δ͖ͶͲ͘Ζɿ͞͹
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Γ͑͵ಝ੓͖Δɾ؜ΉΗΖ੶ӵ͹ҩ͏Ν໎Δ͖ͶͤΖ͞ͳͲɾஏ૜͹ଲർΉͪͺಝఈ΃͹༙༽੓Νݗ
౾ͪ͢ɿ͵ ͕ɼ੶ӵΝ༽͏Ζ͹ͺɼർֳద͚߁ஏ૜஦Ͷ؜ΉΗΖ͞ͳ͖ΔɾΓΕ߁൥ҕ͹৏෨പѧܧ΃
͹Ԣ༽ΝغଶͲ͘Ζ͖ΔͲ͍ΖɿΉͪɾཽܚͶΓΕӣ൘ʀ଱੷գఖ͗ҡ͵Ζ఼Νྂ͢ߡɾFʤ250ʛ125

Иm)ɾMʥ500~250Иm)ɾCʤ1000~500Иm)͹ 3 ஊ֌Ͷ΀Ζ͏෾ͪ͜͢৏Ͳɾ੶ӵ͹֦झபड़ۂࡠΝࣰ
ɼՅ೦͢ͱޛͺɾЏતΝলࣻࢢɿபड़͠Ηͪ੶ӵཽͪ͢ࢬ ESR ͶΓΕ଎ఈͤΖ͞ͳͲ ɾE1’஦ৼ͹৶
Όͪɿຌ൅නͲͺɾNemegtٽΝ ɾ1.3×1015[spin/g]ୱҒͳ͢ͱྖ޺ۯો࢐Δ੶ӵ͹ౕ͖کߺ ૜஦෨͖Δ
5 ྋɾ৏෨͖Δࢾ 3  Ζɿͤࠄྋ͹଎ఈ݃ՎΝๅࢾ

3ɿ݃Վ͕Γ;ࡱߡ 

 BuginTsav ͹੶ӵࢾྋ͹࢐ોྖ޺ۯͺɾNemegt ૜஦෨
Ͷ͕͏ͱฑۋ 3.0ʤF : 2.8, M : 3.2, C : 2.8ʥɾ࠹ঘ 0.8ʤF : 

1.7, M : 1.1, C : 0.8ʥɾ࠹୉ 6.7ʤF : 5.1, M : 6.7, C : 6.4ʥͲ
͍ͮͪɿ৏෨Ͷ͕͏ͱͺฑۋ 5.4ʤF : 7.0, M : 5.3, C : 4.5ʥɾ
ঘ࠹ 3.9ʤF : 6.5, M : 4.8, C : 3.9ʥɾ࠹୉ 7.5ʤF : 7.5, M : 

5.6, C : 5.0ʥͲ͍ͮͪɿ֦੶ӵࢾྋ͹࢐ોྖ޺ۯΝ૜६
ຘͶർֳͤΖͳʤਦࢂলʥɾ஦෨ͳ৏෨Ͳ࢐ોྖ޺ۯͶҩ
͏͗೟ΌΔΗΖɿ͞ ͹஍ͺɾNemegt ૜஦෨͖Δ৏෨΃͹
Νࣖͤ࠯ཽࡋ૮รԿͳҲ஗ͤΖɿΉͪآ F ࢐ྋ͹Ίɾࢾ
ોྖ޺ۯ͹ڏಊͶҩ͏͗೟ΌΔΗΖɿ͞ Ηͺ࠯ཽࡋ͹଱
੷ϕϫιη͗ଠͳͺҡ͵ΖͳմएͲ͘Ζɿ͞ ͹Γ͑Ͷɾ੶ӵ͹࢐ોྖ޺ۯͺɾآ૮͹ҩ͏Νൕӫ͢ͱ͏
Ζͳ͓ߡΔΗΖɿҲ๏Ͳ଱੷ޛɾࣙષ๎ࣻતͶΓΖ࢐ોྖ޺ۯ͹ଁ୉ͳ͏ͮͪ໲ୌ΍ࢨఢ͠Ηͱ͏Ζ
͞ͳ͖Δɾຌ݃ՎΝ֮ఈͦ͠ΖͪΌͶͺɾ֦ ྋ͹ࣙષ๎ࣻતΝ଎ఈͤΖචགྷ͍͗Ζɿ͠ࢾ ΔͶβϑ࠯റ
Ͷ෾ාͤΖଠ͹৏෨പѧܧͳ͹ർֳΝ௪͢ͱɾຌघ๑͹૜঄ָదմए΃͹༙༽੓Ν͠ΔͶݗ౾ͤΖɿ 

 ݛชߡࢂ.4

Eberth, D. A., 2018. Stratigraphy and paleoenvironmental evolution of the dinosaur-rich Baruungoyot-Nemegt 

succession (Upper Cretaceous), Nemegt Basin, southern Mongoia. Palaeogography, Palaeoclimatology, 

Palaeoecology, 494 (2018), 29-50. 

Silsbee, R. H., 1961. Electron spin resonance in neutron-irradiated quartz. Journal of Applied Physics, 32, 1459-

1462. 

Toyoda, S., 2006. Application of the ESR signal associated with oxygen vacancies in quartz to paleoenvironmental 

reserch. Engineering Geology of Japan, No. 0, 43-50, September 2006. 

Toyoda, S., Takeuchi, D., Asai, T., Komuro, K. and Horikawa, Y., 2005. Spin-spin relaxation times of the E⒫’ 
center in quartz with and without irradiation : implications for the formation process of oxygen vacancies in 

nature. Radiation Measurements, 39, 503-508. 

Watabe, T., Tsogtbatar, K., Suzuki, S. and Sanyoshi, M., 2010. Geology of dinosaur-fosil-bearing localities 

(Jurassic and Cretaceous: Mesozoic) in the Gobi Desert:Results of HMNS-MPC Joint Pleontological 

Expedition. Hayashibara Museum of Natural Sciences Resaerch Bulletin, vol. 3, pp. 41-118, March 31, 2010. 
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 Hiroyasu Asahi, Ken Sawada (Fac. Sci., Hokkaido Univ.), 

㐃⤡ඛ㸸ᮅ᪥ၨὈ (asahi-air-25@eis.hokudai.ac.jp)  

 

 ࡟ࡵࡌࡣ .1

๓ᮇ୰᪂ୡᮎᮇ㹼୰ᮇ୰᪂ୡࡢ໭ᾏ㐨୰ኸ㒊࡛ࡣ㸪ᓥᘼ–ᓥᘼ⾪✺ࡾࡼ࡟༡໭⣙ 400 km㸪ᖜᩘ 10 

kmࡿࡓࢃ࡟ᆅᇦ࡟⊃㛗࡞๓⦕ሁ✚┅㸦foreland basins㸧ࡀᙧᡂࡢࡇࠋࡓࢀࡉ⊃㛗࡞ሁ✚┅࡛ࡣᆅᇦ࡟

౪⤥※⣔ࡣ୰ኸ༡㒊-༡㒊㸦᪥㧗ሁ✚┅㸧࡛࡜୰ኸ㒊㸦▼⊁ሁ✚┅㸧ࠊࡾ࠾࡚ࡗ࡞␗ࡀᒌ≀⤌ᡂ○ࡾࡼ

࡟ࡶ࠾ࡣ࡛┅✚ሁ⊀▼ࡢ୰ᮇ୰᪂ୡࠋ㸦Kawakami, 2013㸧ࡿ࠸࡚ࢀࡉ᥎ᐃ࡜ࡓ࠸࡚ࡋ❧⊃ࢀࡒࢀࡑࡣ

㝣※᭷ᶵࡢ㧗➼᳜≀⏤᮶ࡣᒙࢺ࢖ࢲࣅ࣮ࢱࡢࡑࠊࡋ✚ሁࡀᕝ➃ᒙࡿ࡞ࡽ࠿ࢺ࢖ࢲࣅ࣮ࢱ඘ሸᆺࣇࣛࢺ

࡚ࡋ༟㉺ࡀ࣒ࢸࢫࢩ✚ሁࡿࢀࡉ᥋㐠ᦙ┤࡬ᾏὒᗏࡽ࠿㝣ᇦࡀ≀㝣※᭷ᶵࠊࡾ࠶ࡀᚩ≉ࡴྵ࡟ከ㔞ࢆ≀

ࡶᒙ࡛ࢶ࣋࢔ࡢ┅✚᪥㧗ሁࡿࢀࡉᑐẚ࡜ᕝ➃ᒙࡣࡕࡓ⚾ࠋ㸦Furota et al., 2014㸧ࡿ࠸࡚ࢀࡽ࠼⪄࡜ࡓ࠸

᭷ᶵ≀⃰㞟㒊ࢆ࡜ࡇࡿ࠶ࡀࢺ࢖ࢲࣅ࣮ࢱࡴྵࢆ☜ㄆࠋࡓࡋᮏ◊✲࡛ࢶ࣋࢔ࠊࡣᒙ࣮ࢩࢺ࢖ࢲࣅ࣮ࢱࡢ

ሁ✚㐣ࡢሁ✚ᒙࡴྵ࡟ᚩⓗ≉ࢆ≀㝣※᭷ᶵࠊ࠸⾜ࢆ᭷ᶵᆅ⌫໬Ꮫศᯒ࡜ሁ✚Ꮫⓗㄪᰝ࡚࠸࠾࡟ࢫࣥࢣ

 ࠋࡓࡋホ౯᳨࣭ウࢆ⛬

 

2. ㄪᰝᆅᇦ 

໭ᾏ㐨୰ኸ༡㒊ࢃ࠿ࡴ⏫✑ูᆅᇦࡣ࡟୰ᮇ-ᚋᮇ୰᪂ୡ࡚ࡅ࠿࡟᪥㧗ᾏ┅࡟ሁ✚ࡓࡋ◁Ἶ஫ᒙࡀᗈࡃ

ศᕸࠋࡿ࠸࡚ࡋㄪᰝᆅᇦ࣋ࣥ࢝ࣟ࣍ࡢἑࢶ࣋࢔ࡣᒙ㸦⢒⢏◁ᒾ஫ᒙ㸧ࠊ஧㢼㇂ᒙ㸦⣽⢏◁ᒾ஫ᒙ㸧ࡀ

㟢ฟࠋࡿࡍሁ✚ᖺ௦ࡣᨺᩓ⹸ࢶ࣋࢔࡚ࡗࡼ࡟ᒙࡣ 15.3 - 12.5Maࠊ஧㢼㇂ᒙࡣ 12.5 - 9.7Ma࡜᥎ᐃࢀࡉ

 ࠋ1992㸧 ,࠿࡯㸦ᔢᓚᒣࡿࢀࡉᑐẚ࡜ᕝ➃ᒙࡢኤᙇᆅᇦࡣᒙࢶ࣋࢔ࠋ㸦ᮏᒣ࣭ᕝᮧ, 2009㸧ࡿ࠸࡚

 

3. ヨᩱ࡜ᡭἲ 

ศᯒࢶ࣋࢔ࡓࡋᒙࢺ࢖ࢲࣅ࣮ࢱヨᩱࠊࡣୗ㒊ࡽ࠿୰⢏◁ᒾ㒊㸦Ta㸧ࠊᖹ⾜ⴥ⌮㒊㸦Tb㸧ࢲࣅ࣮ࢱࠊ

ࡶ࠾᭷ᶵ≀㸦࡞░᫂ࡣᖹ⾜ⴥ⌮㒊㸦Tb㸧࡛ࠋࡿࢀࡉほᐹࡀ㐲ὒᛶἾᒾ㒊㸦E㸧༙ࠊἾᒾ㒊㸦Te㸧ࢺ࢖

ࢲࣅ࣮ࢱࡣ᭷ᶵ≀ศᯒ࡛ࠋࡿࢀࡽぢ࡚ࡋ࡜᭷ᶵ≀⃰㞟㒊ࡢ㯮Ⰽࠊ࡚࠸࡚ࡋⓎ㐩ࡀ⌮ⴥࡿࡼ࡟ᮌ∦㸧࡟

࡚ࡋ┠╔࡟ኚ໬ࡢሁ✚ᵓ㐀ࢆヨᩱࢺ࢖ ࣥࢧࡓࡋศ๭ࠋࡓࡋศ๭࡚࠸⏝ࢆ࣮ࢱࢵ࢝⏝▼ᒾ࡟ࢺࢵࢽ8ࣘ

 ࠋࡓࡗ⾜ࢆศᯒ࣮࣮࣐࢝࢜࢖ࣂࡾࡼ࡟GC/MSࠊࡋᢳฟࢆ㐟㞳ែᡂศࡾࡼ࡟᭷ᶵ⁐፹ࡣࣝࣉ

 

4. ⤖ᯝ࡜⪃ᐹ 

ࠊ㸧ࢻ࢖ࣀ࣌ࣝࢸࢪᏊ᳜≀ᡂศ㸦〄ࠊ࡚ࡋ࡜࣮࣮࣐࢝࢜࢖ࣂ※㝣ࡿࢀࡲྵ࡟ࢺ࢖ࢲࣅ࣮ࢱᒙࢶ࣋࢔
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⿕Ꮚ᳜≀ᡂศ㸦ࢻ࢖ࣀ࣌ࣝࢸࣜࢺ㸧ࡧࡼ࠾㈋㓟⣲⎔ቃୗ࡛ᚤ⏕≀ศゎࡓࡅཷࢆ⿕Ꮚ᳜≀ᡂศ㸦des-A

㈋㓟⣲ࡢ࡝࡞ཎ‵ࡣᏊ᳜≀ᡂศ⿕ࡓࡅཷࢆᚤ⏕≀ศゎࠋࡓࢀࡉฟ᳨࡚ࡋ࡜୺せᡂศࡀ㸧ࢻ࢖ࣀ࣌ࣝࢸ

⎔ቃ࡛ࡢሁ✚ࢆ⤒㦂ࡓࡋ᭷ᶵ≀ࡢᣦᶆ࡚ࡋ࡜౑ࡿࡍ࡜࡜ࡇ࠺㸦ᮅ᪥࣭ἑ⏣, 2019㸧ࠋ 

〄Ꮚ᳜≀ᡂศ࡜ᚤ⏕≀ศゎࡓࡅཷࢆ⿕Ꮚ᳜≀ᡂศࢆࢫࣥࢣ࣮ࢩࡣ㏻⃰ࡰ࡯࡚ࡋᗘ࡟ኚ໬ࡗ࠿࡞ࡀ

࡟≉ࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿࢀࡲྵ࡟ᒙ㒊(Ta-Tb)࡛㧗⃰ᗘ◁ࠊࡋኚ໬࡟᭷ពࡣᏊ᳜≀ᡂศ⿕ࠊࡀࡓ Tbࡢ

᭷ᶵ≀⃰㞟㒊᭱ࡀ኱್ࢶ࣋࢔ࠊࡋ♧ࢆᒙࢆࢺ࢖ࢲࣅ࣮ࢱࡢᙧᡂࡓࡋΰ⃮ὶࡣ࡟⿕Ꮚ᳜≀ᡂศࡀከ㔞࡟

᳃ᯘࡢᒣ㛫㒊ࠊ࡚ࡋ࡜せᅉࡓࢀࡉ㧗⃰ᗘ᳨࡛ฟࡀࡳࡢᏊ᳜≀ᡂศ⿕ࡢࡇࠋࡿࢀࡽ࠼⪄࡜ࡓ࠸࡚ࢀࡲྵ

ᆅᖏࡽ࠿ᶞᮌ㉳※ࡢ᭷ᶵ≀ࡀ୺࡟㐠ᦙࡀ࡜ࡇࡓࢀࡉ᥎ᐹ୍ࠋࡿࢀࡉ᪉ࠊኤᙇᆅᇦࡢᕝ➃ᒙ࢖ࢲࣅ࣮ࢱ

࡟ࡶ࡜Ꮚ᳜≀ᡂศ〄ࠊᏊ᳜≀ᡂศ⿕ࡣ࡛ࢺ Tc㒊࡛⃰㞟࡟≉ࠊࡀࡿࡍᚤ⏕≀ศゎࡓࡅཷࢆ⿕Ꮚ᳜≀ᡂ

ศࡀ㧗⃰ᗘ࡛ྵࡾ࠾࡚ࢀࡲ㸦Furota et al., 2014㸧ࢶ࣋࢔ࠊᒙ࡛ࡢ⤖ᯝࡾ࡞␗ࡣ࡜‵ཎᇦ࡞࠺ࡼࡢ⎔ቃ࠿

࡚ࡋ㐠ᦙࢆ≀᭷ᶵࡽ࠿※⤥㝣ᇦ౪ࡢᩘ「ࡣ࡛ࢺ࢖ࢲࣅ࣮ࢱᕝ➃ᒙࠋࡿࢀࡽ࠼⪄ࡀ࡜ࡇ࠸㧗ࡀᐤ୚ࡢࡽ

࡚ࡵ༨ࢆ኱㒊ศࡢ≀᭷ᶵࡀᏊ᳜≀ᡂศ⿕ࡣ࡛ࢺ࢖ࢲࣅ࣮ࢱᒙࢶ࣋࢔ࠊࡋᑐ࡟ࡢࡿࢀࡉ၀♧ࡀ࡜ࡇࡿ࠸

࠼⪄࡜ࡓࢀࡉᙧᡂࡾࡼ࡟ΰ⃮ὶࡘᣢ࡟ᚋ⫼ᆅࢆὶᇦ࠸⊂ࡾࡼ࡜ࡿࡍẚ㍑࡜ࢺ࢖ࢲࣅ࣮ࢱᕝ➃ᒙࠊࡾ࠾

 ࠋࡿࢀࡽ

ホ౯ࢆ㝣/ᾏ㉳※᭷ᶵ≀ẚࡓ࠸⏝ࢆ㸧⤌ᡂࣥࣛࢸࢫ㸦ࢻ࢖ࣟࢸࢫ࡚࠸࠾࡟ࢫࣥࢣ࣮ࢩࢺ࢖ࢲࣅ࣮ࢱ

ࢆ๭ྜ࠸㧗ࡀ≀㝣㉳※᭷ᶵ࡚ࡅ࠿࡟ᒙ㒊㸦Ta-Tb㸧◁ࠊࡣ࡛ࣝ࢖࢓ࣇࣟࣉࡢᣦᶆࣥࣛࢸࢫࡢࡇࠋࡓࡋ

ࠋࡓࢀࡽぢࡀഴྥࡿࡍቑຍ࡟ᛴ⃭࡚ࡗ࠿ྥ࡟᪉ୖࡀ๭ྜࡢ≀ᾏᡂ㉳※᭷ᶵࡣἾᒙ㒊㸦Te㸧࡛ࠊ᪉୍ࡍ♧

ᣦᶆ㸦Pr/Phẚ㸧ࣥࢱ࢕ࣇ/ࣥࢱࢫࣜࣉࡍ♧ࢆ⋠ᐤ୚ࡢ≀㝣※᭷ᶵࡧࡼ࠾㓟໬㑏ඖࠊࡣഴྥ࡞࠺ࡼࡢࡇ

࡝࡯⣽⢏㒊ࡶ࡛ࣝ࢖࢓ࣇࣟࣉᡂ⤌ࣥࣛࢸࢫࡿࡅ࠾࡟ࢺ࢖ࢲࣅ࣮ࢱᕝ➃ᒙࠋࡿࢀࡽぢ࡟ᵝྠࡶᯝ࡛⤖ࡢ

ᾏᡂ㉳※᭷ᶵ≀ࡢ๭ྜࡀቑࡍഴྥࡀぢࢶ࣋࢔ࠊࡀࡿࢀࡽᒙࡣᕝ➃ᒙ࡟ࡽࡉࡶࡾࡼ㢧ⴭ࡞ኚ໬ࡀぢࢀࡽ

ሁࡢ≀ᾏᡂ᭷ᶵࡃ㧗ࡀ⏘⏕≀⏕ᾏὒࡣ࡛┅✚᪥㧗ሁࡢᒙሁ✚᫬ࢶ࣋࢔ࠊ࡚ࡋ࡜⏤⌮ࡢࡇࠋࡿ࠼࠸࡜ࡿ

✚㔞ࡀከࡾࡼࡣࡓࡲࠊࡓࡗ࠿῝ᾏᇦ࡟఩⨨࡚ࡋᾏᡂ᭷ᶵ≀ࡢሁ✚ࡢᐤ୚ࡀ㧗ࡀ࡜ࡇࡓࡗ࠿᥎ ࠋࡿࢀࡉ

ࡀ࣒ࢸࢫࢩ✚ሁ࡞࠺ࡼࡿࢀࡉ㐠ᦙ࡟᥋ⓗ┤ࡀ≀㝣※᭷ᶵࡽ࠿㝣ᇦ࡞࠺ࡼࡿࢀࡽᕝ➃ᒙ࡛ぢࠊࡣ࠸ࡿ࠶

㇂஧㢼ࡿࡍ⨨఩࡟఩ୖࡢࡑࡸᒙࢶ࣋࢔࡟ࡽࡉࠊ௒ᚋࠋࡿࢀࡽ࠼⪄ࡶᛶ⬟ྍࡓࡗ࠿࡞࠸࡚ࡋⓎ㐩࡝࡯ࡉ

ᒙࡢ࡝࡞ሁ✚Ꮫㄪᰝ࡜᭷ᶵ≀ศᯒࢆ㐍ࠊ࡚ࡵ᪥㧗ሁ✚┅ࡢሁ✚࡜ࢢࣥ࢕ࢸࢵࢭሁ✚᭷ᶵ≀┦ࡾࡼࢆ⣔

⤫ⓗ࡟᚟ඖࡃ࠸࡚ࡋணᐃ࡛ࠋࡿ࠶ 

 

ᩥ⊩ 

ᮅ᪥࣭ἑ⏣, 2019, ࢺࣥ࣋࢖ሁ✚≀୰ࡢ⎔ᵓ㐀ࡀῶᡂࡢࢻ࢖ࣀ࣌ࣝࢸࣜࢺࡓࢀࡉGC-MSゎᯒ. Res. Org. 
Geochem, 35, 55 – 72. 

Furota S., Sawada K. and Kawakami G. 2014 . Evaluation of sedimentary processes of plant particles by gravity 
flow using biomarkers in plant fragment-concentrated sediments of a turbiditic sequence in the Miocene 
Kawabata Formation distributed along the Higashiyama-gawa River, Yubari, Hokkaido, Japan. Res. Org. 
Geochem, 30, 9–21. 

Kawakami, G., 2013, Foreland Basin at the Miocene Arc-Arc Junction, Central Hokkaido, Northern Japan. In Ito, 
Y., ed., Mechanism of Sedimentary Basin Formation–Multidisci- plinary Approach on Active Plate 
Margins, InTech, 131– 152. 

ᮏᒣ ຌ࣭ᕝᮧዲẎ, 2009, ໭ᾏ㐨✑ูᆅᇦࡢ୰᪂⤫ࡢᆅ㉁࡜ᨺᩓ⹸໬▼ᒙᗎ. ࢃ࠿ࡴ⏫❧✑ู༤≀㤋

◊✲ሗ࿌, 24, 1-18. 
ᔢᓚᒣ ✚࣭ಖᰗᗣ୍࣭ᐑᆏ┬࿃, 1992,  ୰ኸ໭ᾏ㐨᪥㧗ᾏᓊᆅᇦࡢ᪂➨୕⣔⌛⸴ ⏕ᒙᗎ࡜⢒⢏ሁ✚

 ᙧᡂᮇ㸬ᆅ㉁Ꮫ㞧ㄅ, 98, 309–321䠊ࡢ
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Sedimentary features of the 17th century tsunami deposits 

recognized on the Yufutsu Plain, Hokkaido, Japan 
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㸯㸬࡟ࡵࡌࡣ�

� ἢᓊపᆅࢆ㐳ୖࡿࡍὠἼሁ✚≀ࡢᒙཌࡸ⢏ᚄࡣከᑡࡢኚ໬ࢆకࡘࡘ࠸㸪኱ᒁⓗࡣ࡟ෆ㝣ⷧ࡬ᒙ໬㸪

⣽⢏໬ࡿࡍഴྥࡀ࡜ࡇࡍ♧ࢆከ࠸㸦1DNDPXUD� HW� DO��� ������ 6]F]XFLĔVNL� HW� DO��� ������ 7DNDVKLPL]X� HW� DO���

2012㸧㸬ࡣࢀࡇὠἼࡀἢᓊపᆅࢆ㐳ୖ࡟࡜ࡇࡿࡍక࠺ὶ㏿ῶᑡ࡜ࡢࡶࡿࡼ࡟ゎ㔘ࡿࢀࡉ㸬ຬᡶᖹ㔝ࡢ

ἢᓊపᆅࢆ㐳ୖࡓࡋ 17 ୡ⣖ὠἼሁ✚≀ࡓࡲࡶෆ㝣ⷧ࡬ᒙ໬㸪⣽⢏໬࡛࡜ࡇࡿࡍ≉ᚩ࡙ࡉ࡜ࡿࢀࡽࡅ

ࢆ㏵୰࡛ᪧἙᕝὶ㊰㸦㸽㸧ࡣ⥺ ㄪᰝࡓࡋタᐃ࡟ࡓ㸪2007, 2013㸧㸬୍᪉㸪௒ᅇ᪂࠿࡯㸦㧘ΎỈࡓࢀ

ᶓ᩿ࡵࡓࡿࡍ㸪ᚑ᮶ࡢㄪᰝሗ࿌࡟ẚ࡭㐳ୖ࣮ࣝࡿࡅ࠾࡟ࢺᆅᙧࡢ㉳అ࠸ࡋ⃭ࡀ㸬ᮏሗ࿌࡛ࡣἙᕝὶ㊰

 㸬ࡿࡍሗ࿌ࢆ㒊୍ࡢࡑ㸪࡛ࡢࡓࡋウ᳨ࢆᙳ㡪ࡓ࠼୚࡟≀✚ሁࡀὠἼࡓࡋᶓ᩿ࢆ

�

㸰㸬᪉ἲ�

タᐃࡓࡋㄪᰝ ⥺ୖ࡛⣙ 50 m 㛫㝸࡛ࡓ࠸⏝ࢆ࣮ࢧ࢖ࣛࢫ࢜ࢪ࢕ࢹࣥࣁࡧࡼ࠾࣮ࣛ࢔ࢥ࢕ࢹࣥࣁ᥀

๐ㄪᰝ㸪ࡧࡼ࠾ᆅᙧ 㔞ࡓࡗ⾜ࢆ㸬࡛ୖࡢࡑ㸪ὠἼሁ✚≀ࢆᣳᅾࡿࡍᒙ‽ࡢᐃ᪉఩୙ᨩ஘ヨᩱࣛࣉࢆ

ࡧࡼ࠾グ㍕㸪෗┿᧜ᙳ㸪ࡢᒙཌࡧࡼ࠾┦㸪ᒙࡋᚋ㸪ᐇ㦂ᐊ࡛ᩚᙧࡢࡑ㸬ࡓࡋ᥇ྲྀ࡛ࢫ࣮ࢣࢡࢵࢳࢫ X

⥺ CT ⏬ീྲྀࡢᚓࡓࡗ⾜ࢆ㸬ࡓࡲヨᩱࡢ⢏ᗘ⤌ᡂࢆ 1 cm ᅇᢡ࣭ᩓ஘ᘧ⢏ᗘศ࣮ࢨ࣮࡛ࣞࣝࣂ࣮ࢱࣥ࢖

ᯒ⿦⨨ࡾࡼ࡟ ᐃࡓࡋ㸬 

�

㸱㸬⤖ᯝ࡜⪃ᐹ�

࠙ᒙ┦ࠚ⣽㹼୰⢏◁ࡾ࡞ࡽ࠿㸪⢏ᚄࡢ㐪ࡢᩘ「ࡽ࠿࠸ሁ✚ࣘࡾࡼ࡟ࢺࢵࢽᵓᡂࡓ࠸࡚ࢀࡉ㸬ࣘࢺࢵࢽ

኱᭱ࡣᾏഃ࡛ࡣ 4 ࡣ㸪᭱ዟ㒊࡛ࡋῶᑡࡀᩘࢺࢵࢽࣘࡣ㸪ෆ㝣࡛ࡀࡓࡵㄆࢆࢺࢵࢽࣘ 1 ࡗ࠶࡛ࢺࢵࢽࣘ

㸬࠺ࢁ࠶ᚲせ࡛ࡀ㸪௒ᚋ᳨ウࡀ࠸࡞ࢀࡋࡶ࠿ࡿ࠸࡚ࡋ♧ࢆἼᩘࡢὠἼࡿࡍ㐳ୖࡣኚ໬ࡢᩘࢺࢵࢽ㸬ࣘࡓ

ᇶᗏ㠃ࡣᾏഃ࡛ࡣ୺࡟୙つ๎ᙧ≧࡛ࡾ࠶㸪ෆ㝣࡛࡞ࣉ࣮ࣕࢩࡣቃ⏺ࡣࡓࡲ୙᫂░ቃ⏺࡟ኚ໬ࡓࡋ㸬ᾏ

ഃ࡛ࡣὠἼሁ✚≀ࡢᇶᗏ㠃ୖࡸሁ✚≀୰㒊࡟㐳ୖὠἼྠࡿࡼ࡟᫬౵㣗ἾⅣ⃰ࡢ㞟ᒙࡃࡼࡀⓎ㐩࠸࡚ࡋ

 㸬ࡓࢀࡉゎ㔘࡜ࡢࡶࡿࡼ࡟ࢀὶ࡞౵㣗ⓗ࠸ᙉࡢᾏഃ࡛ࡣࡽࢀࡇ㸬ࡓ

࠙ᒙཌࠚᪧἙᕝὶ㊰ࡢᾏഃ࡛ࡣ⣙ 5-7 cm ࡢ㸬ᪧἙᕝὶ㊰ࡓࡗ࠶ᒙཌ࡛ྠࡰ࡯ࡢࡢࡶࡿ࠶ࡣࡁࡘࡽࡤ࡛

୰࡛ࡣ⣙ 10cm ⛬ᗘࡢཌࡓࡗ࠶ࡀࡉ㸬ᪧἙᕝὶ㊰ࢆᶓ᩿ᚋ㸪ࡕࢃ࡞ࡍὶ㊰ࡢ㝣ഃ࡛ࡣෆ㝣࡚ࡅྥ࡬⣙

200 m ⠊ᅖ࡛⣙ࡢ 5 cm ⣙ࡽ࠿ 2 cm ᚋ㸪⣙ࡢࡑ㸪ࡀࡓࡋᒙ໬ⷧ࡜࡬ 400 m ⣙ࡣ⠊ᅖ࡛ࡢ 2㹼3 cm ⛬ᗘ

୍࡛ᐃࡢཌࡓࡋ♧ࢆࡉ㸬ࡕࢃ࡞ࡍ㸪ὠἼሁ✚≀ࡢᒙཌࡀᆅᙧࡢพ㒊࡛ཌࡣ࡜ࡇࡿ࠸࡚ࡗ࡞ࡃ㸪ᆅᙧࡢ

พฝ࡟ᙉࡃᙳ㡪ࡓ࠸࡚ࡋ♧ࢆ࡜ࡇࡿࡅཷࢆ㸬 
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Fig. 1 X⥺ CT⏬ീ䛛䜙ᵓ⠏䛧䛯ὠἼሁ✚≀ᇶᗏ㠃ᙧ≧䛾ほᐹ౛ 

࠙⢏ᗘ⤌ᡂࠚ௦⾲⢏ᚄ್ࡣㄪᰝ ⥺ࡶ᭱ࡢᾏഃࡢ⣙ 100 m ࡾࡼࢀࡑ㸪ࡀࡓࡋ♧ࢆ⠊ᅖ࡛⣽⢏໬ഴྥࡢ

㝣ഃ࡛ࡣ㢧ⴭ࡞ኚ໬ࡓࡗ࠿࡞ࡉ♧ࢆ㸬ࡓࡲ㸪Ἑᕝὶ㊰ࡢᶓ᩿ᆅᙧࡢᙳ㡪ࡣㄆࡓࡗ࠿࡞ࢀࡽࡵ㸬୍᪉㸪

ㄪᰝ ⥺ࢆ㏻࡚ࡋ 10㸣✚⟬⢏ᚄ㸪90㸣✚⟬⢏ᚄࡣ㸪ࢀࡒࢀࡑ⣽⢏໬㸪⢒⢏໬ࡿࡍഴྥࡓࡋ♧ࢆ㸬௦⾲

⢏ᚄ್࡟ኚ໬ࡀぢࡣ࡜ࡇࡓࡗ࠿࡞ࢀࡽ㸪୧⪅ࡢ⢏ᚄኚ໬ࡀ඲ࡃ㏫ࡢഴྥ࡛ࡀ್࡟ࡵࡓࡿ࠶┦ẅ࡚ࢀࡉ

ࡲ࠺ࢆ∦≀᭷ᶵ࡟๓ฎ⌮᫬ࡢヨᩱࡢ⏝㸪⢏ᗘศᯒࡣཎᅉࡢࡇ㸬࠸࡞ࢀࡋࡶ࠿ࡢࡶࡿࡼ࡟࡜ࡇࡓࡗࡲࡋ

 㸬ࡿ࠸࡚࠼⪄࡜ᚲせࡀ㸬௒ᚋ㸪᳨ウࡿ࠶ࡀᛶ⬟ྍࡿࡼ࡟࡜ࡇࡓࡗ࠿࡞ฟ᮶ࡀ࡜ࡇࡃ㝖ࡾྲྀࡃ

࠙X ⥺ CTࠚㄪᰝ ⥺࡟ἢ࡚ࡗ᥇ྲྀࡓࡋ 21 ヨᩱࡢὠἼሁ✚≀ࡢ X ⥺ CT ⏬ീࡧࡼ࠾ CT ᆶ┤ኚືࡢ್

ᢕࢆᚩ≉ࡢᛶ≀ࡧࡼ࠾༊ศ㸪᰿⑞㸪᳜≀∦⃰㞟ᒙ㸪ࢺࢵࢽࣘ✚㸪ᇶᗏ㠃ᙧ≧㸪ሁࡣࡽ࠿ᚩ≉ࡢࣇࣛࢢ

ᥱࡓࡋ㸬ࡓࡲ㸪⫗║࡛◁⢏Ꮚࢆ☜ㄆ࠸ࡽ࡙ࡋᒙ‽࡛ࡸ◁ࡶ࡚ࡗ࠶Ἶ⢏ᏊࡢᏑᅾࢆᐜ᫆࡟☜ㄆ࡛ࡓࡁ㸬

3D  㸬ࡿ࠶ணᐃ࡛ࡿࡍウ᳨ࡶᙧែᏛⓗศ㢮ࡢᆅᒙࡿࡼ࡟ウ㸦Fig. 1㸧᳨ࡢࣝࢹࣔ
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Nakamura et al., 2012. Local variation of inundation, sedimentary characteristics, and mineral assemblages of 

the 2011 Tohoku-oki tsunami on the Misawa coast, Aomori, Japan. Sed. Geol., 282, 216–227. 

6]F]XFLĔVNL�et al., 2012. Sediment sources and sedimentation processes of 2011 Tohoku-oki tsunami deposits on 

the Sendai Plain, Japan — Insights from diatoms, nannoliths and grain size distribution. Sed. Geol., 282, 40–
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೴ᄯ૴३঑গঞش३ঙথ৷ड़شউথ९ش५९ইॺक़ख़॔ WXUE�G

$Q RSHQ VRXUFH VRIWZDUH ³WXUE�G´ IRU QXPHULFDO VLPXODWLRQ RI WXUELGLW\ FXUUHQWV

ਛ௿ ੪ق਎੃প৾؞৶ك

+DMLPH 1DUXVH �.\RWR 8QLYHUVLW\� *UDGXDWH 6FKRRO RI 6FLHQFH�

৴൪੔؟ਛ௿ ੪�REVYWI$OYITW��O]SXS�Y�EG�NT�

ম৅਀दम؜೴ᄯ૴भਯக३঑গঞش३ঙথ॑ষअञीपৗञप৫৅खञड़شউথ९ش५९ইॺक़

ख़॔ XYVF�Hपणःथງஂघॊ؝ऒभ९ইॺक़ख़॔मભਔभ �ઃ੪৉஄঱द೴ᄯ૴॑৅েऔच؜૴ोऋ

ਤষघॊ஘৕॑ગਠघॊऒधऋदऌॊ؝ऽञ؜ॱشঅॲॖॺभಽௐীഘृ೴ᄯ૴पेॊ෶୫୤॑ੑ઴

घॊऒधुदऌॊ؝ৰ੠भ৉஄ఏৈॹشॱ॑ +)38-**஄ૄऊैഭा਄ढथੑ઴पઞ৷घॊऒधुद

ऌॊख؜যੵ৓ऩ৉஄॑৷ਔखथਯகৰୡ॑ষअऒधुदऌॊ؝९ش५॥شॻम +MX,YF

�LXXTWق��KMXLYF�GSQ�REVYWILENMQI�XYVF�Hك�दਁ৫औोथउॉၴ؜दुॲक़থটشॻखथਹ৷घॊऒधऋ

লਟॊेअपऩढथःॊ؝

ਯகঔॹঝभ໪ਏमਰৣभधउॉदँॊ؝XYVF�Hद৷ःैोॊ೴ᄯ૴ঔॹঝमڮઃ੪ฒ਷্ஙૄप

੦तःथउॉ؜ᇊ஋੟भ຿ఋ؞৴ষ੿৷ृఢ೧૴৬भ৴ষ੿৷मৰୡपेढथ੷ीैोञ৽ୡ৓ঢ়ਯ

पेढथੑ઴घॊ؝৽ୡ৓ঢ়ਯमളਯभुभऊै৷ಥੑق઴ৌ଴भ५ॣشঝऩनكप়ॎचथ৭උ૭

ચदँॊ؝ਯகੑ઴५य़ش঒म ''94১॑৷ःथःॊق=EFI IX EP�� ���ऒभঔॹঝद؜घऩॎठ؝ك�

म੦ຊૄ॑୎૴৖धశ୎૴৖पীસख؜୎૴৖म '-4১उेल 6�'-4১॑৷ःथੰऎऒधद؜�ઃಖ

২भੑ઴॑ষढथःॊ؝శ୎૴৖पঢ়खथमಓৡඨ॑ 4SMWWSR্ஙૄप૗ఌखੰྔ؜১दੰऎ؝૴ो

भ [IX�HV]୆ੀपणःथम؜ᆢऺऊك����قभ୎૴௭૴ী௞১॑৷ःञ؝औैप؜মঔॹঝदम

.EQIWSR IX EP� �����
 भযੵའਙ॑৷ःथੑ઴भ਍৒৲॑௕ढथःॊ؝উটॢছ঒म 4]XLSRदછऊोथ

उॉ؜ਯகੑ઴ছॖঈছজ RYQT]भঋॡॺঝ౰઴॑ਹ৷खथःॊ؝

XYVF�Hपेॊ३঑গঞش३ঙথभ୻धखथ؜ਕಮబ؞঩মਲདྷपउऐॊপૠெऩ१ش४஑೴ᄯ૴

ਕ؜ऽङ؝ᇊ஋ᅈೲ॑ெखञযੵ৉஄दभ৴ਢ৓೴ᄯ૴भੑ઴੥ટ॑ંघ؞उेलਲೲદك௕ڭਸ਼ق

௕؝ڭWXUE�Gपेॊਕಮబ؞঩মਲདྷभਲೲ࿿એ঱पउऐॊ೴ᄯ૴भ३঑গঞش३ঙথ؝ಮྕ঱

भ३شॺ૾೴ᄯ૴ऋളਯभ१ش४पীຝखथ࿿એ॑૴ोৣॊ஘৕ऋગਠऔोथःॊ؝
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ಮబ؞঩মਲདྷदभ୻दमূ؜৽ ������±���� ਨ༬ ���±�����भ෇೧भયୠ॑৭॒दੑ઴॑ষढञ؝৉

஄ॹشॱम঩মਲஞॹشॱ७থॱشभ ��� Pওॵ३গ਷஥ॹشॱ॑ઞ৷खथःॊੑ؝઴भੂ਋૖੯ध

खथ؜ৈऔ ��� P؜ઉྫྷ �� NPभ෇೧प෯২ ၄ྫྷ؞�� �� PPभᇊ஋੟ऋ೟ฉखञ૾ய॑ਝ৒खञ؝

ऒोम؜����ফূਨ৉্బ୬਴ஞஸణपेढथᇊ஋੟ऋඕऌ঱ऑैो؜೴ᄯ૴ऋ৅েखञ૾ய॑୳৒

खथःॊق$UDL HW DO�� ೴ᄯ૴ऋೲએ॑෶୫खणणਸசखथ঩মਲདྷष૴ो੢ि؜઴भ੥ટੑ؝ك����

஘৕ऋગਠऔोञ؝ਲೲ࿿એ঱पमളਯभ৵ૠெऩਲೲદऋ৅୸खथःॊञी؜ಮྕ঱दम३شॺ૾

टढञ೴ᄯ૴ऋীસऔो؜ളਯभ൙૾भ१ش४धखथ૴ोৣॊ஘৕ऋ௴௄औोॊقਸ਼ڭ௕؝ك঳্؜

ਲೲદ؞ᇊ஋ᅈೲ॑ெखञਯகৰୡदम؜শऔ �� P்؜ � Pभੑ઴ય৑॑ਝ৒ख؜঱૴ഈऊै � P৉

ਡऽदम࿿એ঱प ��भᐉଦ॑੅णદ૾৉஄॑੿ढञ؝� Pेॉुৣ૴ડम౥৸प਴ᎉऩ৉஄धखथ

ःॊ؝ऒभੑ઴ય৑भ঱૴ഈऊै؜ௐऔ �� FP؞૴ச �� FP�V؞෯২ � ၄ྫྷ؞� �� PPभ೴ᄯ૴॑৴

ਢ৓प૴লऔच؜஄ਛऔोॊᇊ஋੟॑௴௄खञ؝जभ੥ટ؜ᇊ஋ᅈೲपটشঈ૾भॱشঅॲॖॺऋ৅

୸घॊ஘৕ऋ௴௄औोञ؝ਯகৰୡभ੥ટऊैम؜ਲೲદ؞ᇊ஋ᅈೲभ୎ষୠदम෶୫ऋକऒढथ༹

৉ऋ஄ਛऔो؜जऒदລ਷॑କऒखञ೴ᄯ૴ऋઁः෇೧पෟैऊऩটشঈ૾ॱشঅॲॖॺ॑ᇊ஋औच

ॊ஘৕॑ഭा਄ॊऒधऋदऌॊ؝ਰ঱भेअप؜XYVF�Hमଠே؞ৰୡ஼५ॣشঝभनठैदु೴ᄯ૴

भ३঑গঞش३ঙথऋ૭ચदँॉ؜ລ਷॑ൣढथଞ૴धೝ૴ऋ೴૔घॊेअऩളහऩ૾யदु਍৒ख

थੑ઴॑ষअऒधऋदऌॊ؝

XYVF�Hम؜উটॢছ঑থॢभੴ௙ऋऩःଢ଼஢঻ऋਞೄप೴ᄯ૴भ३঑গঞش३ঙথ॑ৰ઱दऌॊे

अपघॊऒध॑ਔ௕खथਝੑऔोथःॊ؝০৏म؜೴়၄ྫྷषभఁ୑ऩनਃચभౄৰ॑৯੐घधુप؜

ઞःृघःॖথॱشইख़ش५भৰਠष਱ऐथ৫৅॑ਤीॊ੒৒दँॊ؝

ધ൴
$UDL� .�� 1DUXVH� +�� 0LXUD� 5�� .DZDPXUD� .�� +LQR� 5�� ,WR� <�� ��� DQG .DVD\D� 7�� ����� 7VXQDPL�JHQHUDWHG

WXUELGLW\ FXUUHQW RI WKH ���� 7RKRNX�2NL HDUWKTXDNH� *HRORJ\� ������� ����������
-DPHVRQ� $�� 6FKPLGW� :�� 	 7XUNHO� (� ������ -XQH�� 1XPHULFDO VROXWLRQ RI WKH (XOHU HTXDWLRQV E\ ILQLWH YROXPH

PHWKRGV XVLQJ 5XQJH .XWWD WLPH VWHSSLQJ VFKHPHV� ,Q ��WK IOXLG DQG SODVPD G\QDPLFV FRQIHUHQFH �S�
������

<DEH� 7�� DQG :DQJ� 3� <�� ����� 8QLILHG QXPHULFDO SURFHGXUH IRU FRPSUHVVLEOH DQG LQFRPSUHVVLEOH IOXLG� -RXUQDO
RI WKH 3K\VLFDO 6RFLHW\ RI -DSDQ� ������ ����������

ᆢ๒৭� ಮᤪᯢ� ിಠ෥୙� ����� ฒ਷૴্ஙૄभ੔ഈभඞःपঢ়घॊଢ଼஢� ଅ਽৾ভ૛ધૐ %� �਷ੵ

৾�� ������ ���� ����
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About the definition of the classification of clastic grains: 

whether the grains of 2 mm in diameter are gravel or sand 

 

�$0�<�9!1��= 

Yoshihisa Hiroki (Osaka Kyoiku Univ.) 

êÑaú��ÒUöhiroki@cc.osaka-kyoiku.ac.jp÷ 
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໭㒊ࢼࢢ࣐ࢧࢵ࢛ࣇಙ㉺ሁ✚┅᭱༡㒊ࡢ୰㒊㹼ୖ㒊୰᪂⤫ࡿࡅ࠾࡟ሁ✚࡜࣒ࢸࢫࢩ

ሁ✚┅ࢫࢡࢽࢺࢡࢸ 

Depositional systems and basin tectonics in Middle to Upper Miocene in the 

southmost part of the Shin¶etsu basin, Northern Fossa Magna, central Japan 

 

ᑠᮡኊử㸦ಙᕞ኱Ꮫ኱Ꮫ㝔㸧࣭ಖᰗᗣ୍㸦ಙᕞ኱Ꮫ㸧 

Sota Kosugi (Shinshu Univ.), Koichi Hoyanagi (Shinshu Univ.) 

㐃⤡ඛ㸸ᑠᮡኊử (19ss402c@shinshu-u.ac.jp) 

 

㸯㸬࡟ࡵࡌࡣ 

 ໭㒊ࢼࢢ࣐ࢧࢵ࢛ࣇ᪂➨୕⣔ࡢಙ㉺ሁ✚┅㸦➉ෆ, 1981㸧ࡣ, ๓ᮇ㹼୰ᮇ୰᪂ୡࡢ᪥ᮏᾏᣑ኱࡟క࠸

ᙧᡂࡓࢀࡉሁ✚┅࡛ࡢࡑ ,ࡾ࠶Ⓨ㐩, ᇙ✚㐣⛬ࢆ᫂ࡣ࡜ࡇࡿࡍ࡟࠿ࡽ᪥ᮏᾏ࿘㎶ࡢᆅྐࢆ᫂ࡍ࡟࠿ࡽ

┴₲᪂ࡢ໭㒊 ,ࡋ࠿ࡋ .Takano, 2002㸧 ,ࡤ࠼㸦౛ࡓࡁ࡚ࢀࡽࡵ㐍ࡀ✲◊࡚ࡋ࡜ࡿ࠶㔜せ࡛ࡶ࡛࠼࠺ࡿ

ᆅᇦࢆᑐ㇟ࡀ✲◊ࡓࡋ࡜ከࡃ, ༡㒊ࡢ㛗㔝┴ᆅᇦ࡛ࡣ, ᚋᮇ୰᪂ୡ௨㝆ࡢᆅᒙ㸦ᑠᕝᒙࡸᰙᒙ㸧ࡘ࡟

ࡲ㸧, ୰ᮇ୰᪂ୡ࡝࡞1995 ,࠿࡯㸦Ώ㎶ࡀࡿ࠸࡚ࢀࢃ⾜ࡀᒙᗎᏛⓗゎᯒࢫࣥࢣ࣮ࢩࡸሁ✚┦ゎᯒ࡚࠸

㸬࠸࡞ࡃከࡣ✲◊ᒙᗎᏛⓗࢫࣥࢣ࣮ࢩሁ✚Ꮫⓗ࣭ࡿࡅ࠾࡟ᇙ✚㛤ጞᮇࡃ⥆࡟ࢀࡑ࡜ᣑ኱ᮇࡢ┅✚ሁࡢ࡛

ࢸࢫࢩ✚ሁ ,࡟㇟ᑐࢆ⤫୰㒊㹼ୖ㒊୰᪂ࡢ㛗㔝┴୰㒊ࡿࡓ࠶࡟ಙ㉺ሁ✚┅᭱༡㒊ࡣ࡛✲◊ᮏ ,࡛ࡇࡑ

  .ࡿࡍᐹ⪄ࢆኚ㑄ࡢࢫࢡࢽࢺࢡࢸ┅✚ሁࡁᇶ࡙࡟ᒙᗎᏛⓗゎᯒࢫࣥࢣ࣮ࢩ㸪࡚ࡋ᚟ඖࢆኚ㑄ࡢ࣒

㸰㸬ᆅ㉁ᴫㄝ 
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ሁ࡟ỿ㝆ᮇ࡞ᛴ⃭ࡢ┅✚ሁ ,ࡾ࡞ࡽ࠿ࢺ࢖ࢲࣅ࣮ࢱἾ㉁ࡸἾᒾ࡟୺ࡣ2004㸧. ูᡤᒙ ,࠿࡯⏣㸦ᒣࡿ࠶

ࣅ࣮ࢱࡓࡋ✚ሁࡾࡼ࡟⤥ᒌ≀౪○ࡢ኱㔞ࡢᚋࡢࡑࡣ㸦᳜ᮧ࣭ᒣ⏣, 1986㸧. 㟷ᮌᒙࡿ࠸࡚ࢀࡉ࡜ࡓࡋ✚

♟ ,ᒾ, ◁ᒾἾᒾ஫ᒙ◁࡟୺ࡣᑠᕝᒙ .ࡿࢀࡉᵓᡂࡽ࠿ᒾἾᒾ஫ᒙ, ◁ᒾ, ◁㉁Ἶᒾ◁ ,ࡾ࠶࡛ࢺ࢖ࢲ

ᒾࡽ࠿ᵓᡂࢀࡉ, ὸᾏ⎔ቃࡍ♧ࢆሁ✚ᵓ㐀ࡸ⏕⑞໬▼ࡀከࡃ☜ㄆࡿࢀࡉ. ᮏᆅᇦ࡛ࡣ, 㔝㛫⫼ᩳࡢ༡ᮾ

㒊ู࡛ᡤᒙ࡜㟷ᮌᒙ᩿ࡀᒙࡾࡼ࡟᥋ࡢࡑ ,ࡀࡿࡍ௚୍࡛ࡣ㐃ࡢᒙྜᩚࡣ㛵ಀࡿ࠶࡟.  

㸱㸬ᡭἲ 

 㛗㔝┴ᮾ⟃ᦶ㒆⟃໭ᮧࡽ࠿Ᏻ᭎㔝ᕷ኱ཱྀἑ࿘㎶࡚ࡅ࠿࡟ᆅ⾲㋃ᰝࣉࢵ࣐ࢺ࣮ࣝ ,࠸⾜ࢆཬࡧሁ✚ᰕ

≧ᅗࢆసᡂ, ᒾ┦ࡸሁ✚ᵓ㐀࡟ᇶ࡙ࡁሁ✚┦ゎᯒࡓࡲ .ࡓࡗ⾜ࢆ, ᗏ⑞ྂࡽ࠿ࣝࣉࢵࣜࢺࣥࣞ࢝ࡸὶྥ

ࡢ┦✚ሁࡽ࠿ሁ✚ᰕ≧ᑐẚᅗࡸᆅ㉁ᅗ࡟ࡽࡉ㸬ࡓࡋゎᯒࢆ㠃㉮ྥᩳྂࡽ࠿ࢪࣥࣄࡢ〩᭤ࣉࣥࣛࢫ ,ࢆ

ศᕸࢆᢕᥱࡋ, ሁ✚┅ᙧែ࡚ࡏࢃྜ࡜ሁ✚ࡢ࣒ࢸࢫࢩኚ㑄᳨ࢆウ࡟ࡽࡉ .ࡓࡋሁ✚┦⣼㔜ࡢഴྥ࡟ᇶ

  .ࡓࡋᐹ⪄ࢆ㛵㐃ᛶࡢ࡜ࢫࢡࢽࢺࢡࢸ┅✚ሁࡸᑐⓗᾏỈ‽ኚື┦ ,࠸⾜ࢆᒙᗎᏛⓗゎᯒࢫࣥࢣ࣮ࢩࡁ࡙

㸲㸬ሁ✚࡜࣒ࢸࢫࢩሁ✚┅ᙧែ 

 ᆅ⾲㋃ᰝࡢ⤖ᯝ, ᮏᆅᇦ࡟ศᕸࡿࡍሁ✚ᒾࢆᵓᡂࡿࡍᒾ┦ࡽ࠿ࡏࢃྜࡳ⤌ࡢሁ✚┦ࢆㄆᐃࡢࡑ ,ࡋ

ゎ㔘࡜ศᕸࡢᢕᥱࡾࡼ࡟, ୗ఩ࡽ࠿, ⅆᡂάືཬࡧᾏᗏᡪ≧ᆅ࣒ࢸࢫࢩ㸦ෆᮧᒙ㸧, ᾏ┅ᗏ࣒ࢸࢫࢩ
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㸦ูᡤᒙ㸧, ᾏᗏᡪ≧ᆅ࣒ࢸࢫࢩ㸦㟷ᮌᒙୗ㒊㹼୰㒊㸧, ࣒ࢸࢫࢩࢺ࢖ࢲࣅ࣮ࢱࢱࣝࢹࣟࣉ㸦㟷ᮌᒙ

ୖ㒊㸧, ࣒ࢸࢫࢩࢱࣝࢹࣥ࢓ࣇ㸦ᑠᕝᒙ㸧ࡓࡗ࠸࡜ሁ✚ࡢ࣒ࢸࢫࢩኚ㑄ࡀ࡜ࡇࡓࡗ࠶ࡀ᥎ᐃࡓࢀࡉ.  

ྂὶྥゎᯒ࡛ࡣ඲యⓗ࡟༡㹼༡す᪉ྥྂࡢࡽ࠿ὶྥࡀ༟㉺ࡋ, ྂᩳ㠃ゎᯒู࡚ࡗࡼ࡟ᡤᒙࡽ࠿㟷ᮌ

ᒙࡣ࡚ࡅ࠿࡟ᇶᮏⓗ࡟༡໭ᛶᩳྂࡢ㠃㉮ྥࡀ᥎ ࢀࡉ, 㟷ᮌᒙୖ㒊ࡢᇶᗏ௜㏆࡛໭す-༡ᮾ᪉ྥᩳྂࡢ

㠃㉮ྥࡀ༟㉺ࡽ࠿࡜ࡇࡿࡍ, ୺࡟༡໭ᛶࣇࣛࢺࡢ≧ᵓ㐀ࡘࡶࢆሁ✚┅࡟㍈ὶ࡚ࡋ࡜ሁ✚≀ࡀ౪⤥ࢀࡉ

࡟࡜ࡇࡿࡍ๓㐍ࡀࢱࣝࢹࡽ࠿༡᪉࡜༡す᪉ࡢᮏᆅᇦࡣ࡟㟷ᮌᒙୖ㒊ሁ✚᫬ ,ࡸ࡜ࡇࡓࡗ࠶ቃ࡛⎔ࡿ

  .ࡿࢀࡉ᥎ᐹࡀ࡜ࡇࡓࡋື⛣࡬໭ࡀ㝣Ჴᩳ㠃࡚ࡗࡼ

 㔝㛫⫼ᩳ༡ᮾ㒊࡟᥎ᐃࡿࢀࡉ༡໭ᛶ᩿ࡢᒙࡢࡑ ,࡚࠸ࡘ࡟㐃⥆ᛶࡢ㏵⤯ࡸ௜㏆ࡢΰἁ┦ࡢᏑᅾ, ◁

ᒾࡢᒙཌࡢኚ໬᩿ࡢࡇ ,ࡽ࠿ᒙูࡣᡤᒙୖ㒊ࡢሁ✚᫬࡟άືࡋ, 㟷ᮌᒙୗ㒊ࡢሁ✚࡟ᙳ㡪ࢆ୚ࡿ࠼

ሁ✚┅ෆ࡛ᮾす᪉ྥ࡟᫬ᮇྠࡣ࡜ࡇࡢࡇ .ࡿࢀࡽ࠼⪄ࡀᛶ⬟ྍࡓ࠸࡚ࡋᙧᡂࢆᙧែ࣮ࣥ࣋ࣛࢢࣇ࣮ࣁ

  .ࡍ♧ࢆ࡜ࡇࡓ࠸࡚࠸ാࡀᘬᙇᛂຊሙࡢ

㸳㸬ሁ✚ࢫࣥࢣ࣮ࢩ 

✚ሁྛ ,ࡽ࠿ኚ໬ࡢሁ✚┦⣼㔜ࡿࢀࡽࡵㄆ࡚࠸࠾࡟ሁ✚ᰕ≧ᑐẚᅗ ,ࡣᒙᗎᏛⓗゎᯒ࡛ࢫࣥࢣ࣮ࢩ 

యཬࡧሁ✚ࡢࢫࣥࢣ࣮ࢩㄆᐃࡢࡑ .ࡓࡗ⾜ࢆ⤖ᯝ, ⢒⢏ࡢࢺ࢖ࢲࣅ࣮ࢱ࡞ᛴ⃭࡞ሁ✚㛤ጞࡍ♧ࢆ㟷ᮌ

ᒙࡢᇶᗏࢫࣥࢣ࣮ࢩࢆቃ⏺ࡢࡑ ,ࡋ࡞ࡳ࡜ቃ⏺ࡾࡼ࡟㝸࡚ࡿࢀࡽ஧ࡢࡘሁ✚ࡀࢫࣥࢣ࣮ࢩぢࢀࡉࡔ࠸

࠿࡟ᡤᒙᇶᗏูࡢ఩ୖࡢࡑ ,పᾏỈ‽ᮇሁ✚యࡀᒾ༟㉺㒊◁ࡢෆᮧᒙ ,ࡣ࡛ࢫࣥࢣ࣮ࢩ✚ሁࡢୗ఩ .ࡓ

㧗ᾏỈ‽ᮇሁ✚యࡀᡤᒙูࡿࡍ༟㉺ࡀᾏ㐍ᮇሁ✚య, ሢ≧Ἶᒾࡀࣥࣙࢩࢵࢭࢡࢧࡿࡍ᪉⣽⢏໬ୖ࡚ࡅ

ࡀ㟷ᮌᒙ᭱ୗ㒊ࡿࡍ༟㉺ࡀࢺ࢖ࢲࣅ࣮ࢱ㉁◁ࡢᾏᗏᡪ≧ᆅ ,ࡣ࡛ࢫࣥࢣ࣮ࢩ✚ሁࡢ఩ୖ .ࡿࡍᙜ┦࡟

పᾏỈ‽ᮇሁ✚య, 㟷ᮌᒙୗ㒊ࡢἾ㉁ࡀࣥࣙࢩࢵࢭࢡࢧ࡞ᾏ㐍ᮇሁ✚య, 㝣Ჴᩳ㠃௨῝ࡽ࠿ἢᓊ⎔ቃ

࡚ࢀࡉᮏᆅᇦ࿘㎶࡛ሗ࿌ .ࡿࡍᙜ┦࡟㧗ᾏỈ‽ᮇሁ✚యࡀ㟷ᮌᒙ୰㒊㹼ᑠᕝᒙࡍ♧ࢆ᪉ὸᾏ໬ୖࡢ࡬

ࡶ࡜ࡃ࡞ᑡࡣࢫࣥࢣ࣮ࢩ✚ሁࡢࡇ ,ࡽ࠿ሁ✚ᖺ௦ࡢᆅᒙࡿ࠸ 3Ma௨ୖࡢሁ✚ᮇ㛫ࡘࡶࢆ➨ ࣮ࢲ࣮࢜2

ሁ✚࡟ࢫࣥࢣ࣮ࢩ┦ᙜࡋ, ሁ✚┅Ⓨ㐩࡟㛵㐃୍ࡿࡍ㐃ࡢᵓ㐀㐠ື࡟㉳ᅉ࡟≉ .ࡿࢀࡽ࠼⪄࡜ࡿࡍሁ✚

┅ෆ࡛ࡢⅆᡂάື࡜ᛴ㏿࡞ỿ㝆ࡍ♧ࢆෆᮧᒙࡣ syn-riftᮇࡢሁ✚≀ୖࡢࡑ ,ࡏ࡞ࡳ࡜఩ูࡢᡤᒙࡣ㧗ᾏ

Ỉ‽ᮇሁ✚యࡾࡓ࠶࡟ሁ✚┅ࡢỿ㝆㏿ᗘࡀపୗࡢࢺࣇࣜࡽ࠿࡜ࡇࡍ♧ࢆ࡜ࡇࡓࡋάືࡀⴠࡓ࠸╔ࡕ

syn-rift~post-rift㑄⛣ᮇࡢሁ✚≀࡜ゎ㔘ࢀࡉ, 㟷ᮌᒙ᭱ୗ㒊ୖࡽ࠿఩ࡢᆅᒙࡣᚋ⫼ᆅࡢࡽ࠿○ᒌ≀౪⤥

ࡽ࠿࡜ࡇࡍ♧ࢆ࡜ࡇࡓࡋ⾜㐍ࡀ✚ᇙࡢ┅✚ሁ࡟ᮏ᱁ⓗࡾࡼ࡟ post-riftᮇࡢሁ✚≀࡛࡜ࡿ࠶ゎ㔘ࡿࢀࡉ.  

ࡀࣝࢡ࢖ࢧࡢሁ✚┦⣼㔜࡞ࡉᑠࡾࡼ ,ࡣ࡟㟷ᮌᒙ୰㒊㹼ᑠᕝᒙ ,ࡓࡲ ෆ࡛ࣝࢡ࢖ࢧྛ ,ࢀࡽࡵㄆࡘ5

ࡇ .ࡿࢀࡽ࠼⪄࡜ࡿ࠶࡛ࢫࣥࢣ࣮ࢩ✚ሁࡿࡍ㉳ᅉ࡟ᑐⓗᾏỈ‽ኚື┦ࢀࡒࢀࡑࡽ࠿ኚ໬ࡢሁ✚⎔ቃࡢ

➨ࡀࢫࣥࢣ࣮ࢩ✚ሁࡢࡽࢀ  ,ࡽ࠿࡜ࡇࡿ࡞࡟࠺ࡼࡿࢀࡽࡵㄆ࡚࠸࠾࡟㧗ᾏỈ‽ᮇሁ✚యࡢ࣮ࢲ࣮࢜2

㟷ᮌᒙ୰㒊ሁ✚᫬ࡣ࡟ᵓ㐀㐠ືࡿࡼ࡟ሁ✚┅ࡢỿ㝆ࡀᏳᐃࡋ, ୺ࡀ࣮ࢩࢱࢫ࣮ࣘ࡟ሁ✚࡟࣒ࢸࢫࢩ኱

  .ࡍ♧ࢆᛶ⬟ྍࡓࡗ࡞࡟࠺ࡼࡿ࠼୚ࢆᙳ㡪ࡃࡁ

 ࠒ⫣ᩥ⏝ᘬࠑ

ᑠᆏඹᰤ࣭⥳ 㕲ὒ࣭ಖᰗᗣ୍࣭ஂಖ⏣ṇྐ࣭ᐑᮾ㟹ᾈ, 1992, ᆅ㉁Ꮫㄽ㞟, 37, 71-83; Takano, O., 2002, 

Sediment. Geol., 152, 79-97; ➉ෆ ❶, 1981, ᆅ㉁㞧, 87, 737-751; ᳜ᮧṊ࣭ᒣ⏣ဴ⏨(⦅), 1986, ඹ❧ฟ∧, 

p76; Ώ㎶኱㍜࣭すᮧ⍞ᜨ࣭ಖᰗᗣ୍, 1995, ᆅ㉁Ꮫㄽ㞟, 45, 189-207; ᒣ⏣ఀஂᏊ࣭ഛ๓ಙஅ࣭ᑠᆏඹ

ᰤ࣭☾ᮧᬛ㤶Ꮚ, 2004, ᆅ⌫⛉Ꮫ, 58, 1-16. 
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A proposition on the "river-mouth terrace" 
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㸦㸰㸧ᆅẆኚືࡢ㆟ㄽ࡟㛵ࡿࡍၥ㢟�

� ୖグࡢẁୣࢆ㸪ள㛫ịᮇࡢᾏᡂẁୣ࡚ࡋ࡞ࡳ࡜ᆅẆኚື㏿ᗘࢆ㆟ㄽࡣ࡟࡜ࡇࡿࡍ㸪ձ㞳Ỉ᫬ᮇ࡜㸪

ղ㝣ഃࡢẁୣᓴᇶ㒊ࢆᪧố⥺ࡀ࡜ࡇࡍ࡞ࡳ࡜ጇᙜ࠿ྰ࠿㸪࠺࠸࡜ � �㸬ࡿ࠶ࡀၥ㢟ࡢⅬࡢࡘ

୍᪉㸪0,6�� ᾏỈ఩ࡣ㧗ᗘࡢ㸪㝣ᡂἈ✚㠃ࡶᅾ࡛⌧ࡓࡂ㐣ࢆ��⦖ᩥᾏ㐍ᮇ��㧗ᾏỈ‽ᮇ࡚᭱࠸࠾࡟

チᐜࢆㄗᕪࡘ࠿㸪ࡋࡓ‶ࢆ௳᮲ࡿ࠶㸪࡚࠸ࡘ࡟ၥ㢟ࡢ㸪ղ࡟࠺ࡼࡿࡁ㢮᥎࡛ࡽ࠿࡜ࡇࡿ࠸࡚ࡋᑐᛂ࡟

�㸬࠿࠺ࢁ࠿࡞ࡣ࡛ࡢࡿࢀࡉṧࡶᛶ⬟ྍࡿ࠺ࡾ࡞࡜ᆅẆኚືᣦᶆࡓࡌ‽࡟⥺㸪ᪧốࡤࡽ࡞ࡿࡍ

㸦㸱㸧㞄᥋ศ㔝࡛ㄗゎ࠸ࡍࡸࢀࡉၥ㢟�

� ᅵᮌࡢ㡿ᇦ࡛ࡣ㸪᭦᪂⤫��ὥ✚ᒙ㸧ӆ㌾ᙅᆅ┙࠺࠸࡜ぢ᪉୍ࡀ⯡ⓗ࡛ࡾ࠶㸪୰⃝࠿࡯��࡟��2019グ
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㸬࠸࡞༑ศ࡛ࡣ▱ㄆࡿࡍᑐ࡟࡜ࡇࡿࡍᏑᅾࡀ≀✚ᇙἐ㇂ᇙ✚ሁ࡞㌾ᙅ࡟㸪ẁୣሁ✚≀୰࡟࠺ࡼࡿࢀࡉ

➨ୡ⏺኱ⓒ⛉஦඾ࡤ࠼࡜ࡓ��ࢀࡉㄆ㆑࡜ࡢࡶࡓࢀࡉᙧᡂ࡚ࡋ㞳ỈࡀἼ㣗Ჴࡣ㸪ᾏᡂẁୣࡣ࡟ᬒ⫼ࡢࡑ

2 ∧�㸪ሁ✚ᛶࡢᾏᡂẁୣࡢᏑᅾࡀᑓ㛛እࡣ࡟ㄆ▱࡜ࡇ࠸࡞࠸࡚ࢀࡉ㸪࡟ࡽࡉẁୣ୰࡟ᅽᐦᒚṔ࠸࡞ࡢ

⣽⢏ࡢᇙἐ㇂඘ሸሁ✚≀ࢆ࡜ࡇࡿࢀࡲྵࡀグ㍕୍ࡓࡋ⯡᭩࡜ࡇ࠸࡞ࡀ㸪ࡀᣲ࠿࠸࡞ࡣ࡛ࡢࡿࢀࡽࡆ㸽�

�

㸱㸬Ἑཱྀẁୣࡢᥦ᱌ࡢࡑ࡜ព⩏�

� 㛫ịᮇ࡟Ἑཱྀᇦ࡟ᙧᡂࡓࢀࡉẁୣ㸪Ἑཱྀẁୣ࠺࠸࡜⠊␪࡛ᤊࡣ࡟࡜ࡇࡿ࠼㸪ḟ࡞࠺ࡼࡢ฼Ⅼࡿ࠶ࡀ㸬�

㸦㸯㸧㝣ᇦࡢ๐๤㐣⛬࡜ἢᓊᾏᇦࡢሁ✚㐣⛬ࡢ⤫ྜⓗ⌮ゎ࡟ࡵࡓࡢ�

� ‵₶ኚືᖏ࡛ࡣ㝣ᇦࡢ๐๤㏿ᗘࡀᴟࡿࢀࡽ▱ࡀ࡜ࡇ࠸㏿࡚ࡵ��ࡤ࠼࡜ࡓ Huggett, 2017�㸬ࡢ࣒ࢲሁ

◁㏿ᗘࡽ࠿ồࡓࡵᮏᕞ୰㒊ᒣᓅᆅᖏࡢᖹᆒ๐๤㏿ᗘࡣ㸪⣙ 1㹼3mm/y �㛗㇂ᕝ࠿࡯㸪2005��࡛ࡀࡿ㸪ࡇ

✚㠃��㸪ఀໃ‴࡜ࡿࡍ௬ᐃ࡜ࡓࡗ࠿࡞ࡀỿ㝆㐠ືࡘ࠿ᵝ㸪ྠࡶᆅ㉁᫬௦ࡀᗘ㏿ࡢ 2100 ੎࣭ᖹᆒỈ῝

20㹫�ࡣ�㸪ὶᇦ㠃✚ 9100 ੎ࡢᮌ᭮୕ᕝࡿࢀࡉࡽࡓࡶࡽ࠿○ᒌ≀࡚ࡗࡼ࡟௒ᚋᩘ༓ᖺ࡛ᇙࡵᑾࢀࡉࡃ

ࢆ࡜ࡇࡓࢀࡉࡃᑾࡵᇙࡀ඲య‴࡟㧗ᾏ㠃ᮇࡢໃ‴ᡂ❧௨㝆ఀࡢ㸪➨ᅄ⣖୰ⴥࡋ࠿ࡋ㸬ࡿࢀࡉண᝿࡜ࡿ

ᩘ「࡝࡞ኚ໬ࡢ㸪๐๤㏿ᗘࡸỿ㝆㐠ືࡃࡽࡑ࠾㸪ࡣ࡟ࡵࡓࡃゎࢆࢫࢡࢵࢻࣛࣃࡢࡇ㸬࠸࡞ࡣドᣐࡍ♧

⤊᭱࠸࡞ࡽࢃຍࡢேⅭ࡟≉��ࡿࡍ㆟ㄽࢆㅖせᅉࡽࢀࡇ㸬࠺ࢁࡔࡿ࠶ࡀᚲせࡿࡍ෌᳨ウ࡚࠸ࡘ࡟せᅉࡢ

㛫ịᮇࡢሁ✚㏿ᗘࢆぢ✚ࡿࡶ��ୖ࡛㸪Ἑཱྀẁୣࡢᴫᛕࡣ᭷ຠ࡛࠿࠺ࢁࡔ࠸࡞ࡣ㸽�

㸦㸰㸧ᆅẆኚືᣦᶆࡢ࡚ࡋ࡜ά⏝࡟ࡵࡓࡢ�

� ໙㓄࡞࠿ࡸ⦅ࡢ኱つᶍἙᕝࡀᖹ⾮≧ែ࡟㐩ࡤࡽ࡞ࡓ࠸࡚ࡋ㸪㝣ᡂ୕ゅᕞ㡬㠃ୖࡣ࠸ࡿ࠶ὶ➃ࡢ㧗ᗘ

Ἑཱྀẁࠕሙྜ㸪ࡢࡑ㸬࠺ࢁ࠶࡛↛⮬࡚࠼⪄࡜ࡿࡲ཰࡟⠊ᅖෆࡢ㸪୍ᐃࡣẚ㧗ࡢ࡜ᾏ㠃ࡢ㸪㞳Ỉ᫬࡜

ྍࡣ࡜ࡇࡍ࡞ࡳ࡜ᆅẆኚືᣦᶆࡓࡌ‽࡟㸪ᪧố⥺㧗ᗘࢆᶆ㧗ࡢ➃ゅᕞୖὶ୕ࡸ㝣ഃẁୣᓴᇶ㒊ࡢࠖୣ

࡟ⓗ⌮ྜࢆ��ᾏᢤ㧗ᗘ��ቃ⎔ࡢ㸪ձ㞳Ỉ᫬ࡣࡢࡿ࡞࡜๓ᥦࡢ㆟ㄽࡢࡇࡋࡔࡓ㸽࠿࠺ࢁࡔ࠸࡞࠼ゝ࡜⬟

᥎ᐃ࡛࡜ࡇࡿࡁ㸪ղ㞳Ỉ᫬ࡢᾏ㠃㧗ᗘࡀ᫂࡜ࡇࡿ࠶࡛࠿ࡽ��㸻ẁୣ㞳Ỉᖺ௦ࡀồࢀࡽࡵ㸪ᾏỈ‽ኚື

᭤⥺ࡢ࡜ᑐᛂࡀ᫂࡜ࡇ࡞࠿ࡽ�㸪࡛࠺ࢁ࠶㸬ձࡢⅬࡣ࡚࠸ࡘ࡟㸪⌧୕ゅᕞࡢᙧែࡀ࣮ࢪࣟࢼ࢔ࡢ࡜ᆅ

㉁᫬௦࡟㐳࠿ࡿ࠺ࡾ㸪ࢆࢀࡑつᐃࡿࡍせᅉࡣఱ࡛࠿ࡿ࠶㸪᳨ウࡀ࡜ࡇࡿࡍᚲせ࠿࠸࡞ࡣ࡛ࡢࡿ࡞࡜㸽�

�

ᩥ⊩�

㛗㇂ᕝᾈ୍࣭ⱝᯇຍᑑỤ࣭ᯇᒸᫀᚿ㸪����㸪࣒ࢲሁ◁࡟ࢱ࣮ࢹᇶ࡙ࡃ᪥ᮏ඲ᅜࡢ₯ᅾⓗ౵㣗㏿ᗘศᕸ㸬

⮬↛⅏ᐖ⛉Ꮫ㸪��㸪���������

Huggett㸪2017㸪Fundamentals of Geomorphology. 4th Ed. Routledge, London and New York, 543p. 

ᑠụ୍அ࣭⏫⏣� ὒ㸪����㸪᪥ᮏࡢᾏᡂẁୣࢫࣛࢺ࢔㸬ᮾி኱Ꮫฟ∧఍㸪ᮾி㸪���S㸬�

᳃� ᚸ㸪����㸪⃰ᑿᖹ㔝ୗࡢ⇕⏣ᒙ࣮࢘ࢯ࢖ࢣࡢ⩌㞟㸪⍞ᾉ໬▼༤≀㤋◊✲ሗ࿌㸪����������

୰⃝� ດ࣭㛗� 㑳ኵ࣭ᆏ⏣೺ኴ㑻࣭୰㔛⿱⮧࣭ᮏ㒓⨾బ⥴࣭⣡㇂཭つ࣭㔝ࠎᇉ� 㐍࣭୰ᒣಇኵ㸪����㸪

ᮾி㒔ୡ⏣㇂༊㸪Ṋⶶ㔝ྎᆅࡢᆅୗ࡟ศᕸࡿࡍୡ⏣㇂ᒙཬࡧᮾிᒙࡢᒙᗎ㸪ศᕸᙧែ࡜ᆅ┙㟈ື≉ᛶ㸪

ᆅ㉁Ꮫ㞧ㄅ㸪���㸪���������

᪥ᮏᆅᙧᏛ㐃ྜ⦅㸪����㸪ᆅᙧࡢ㎡඾㸬ᮅ಴᭩ᗑ㸪ᮾி㸪����S㸬�

Prothero and Schwab㸪2004㸪Sedimentary Geology. 2nd Ed. Freeman, New York, 557p. 

-- 32 --



�
 ���
	���������
����������

�������
�!����

���	����	������
���
��	����	��
���	�������������������	�	��
����������������
���	��
��

�����������
���
�����
�
�����������	�����

�
	����
���	���������
���������
�

�,� �
�/��@
2<�:
F� ?�
D��>H.30�;I
%A5�4H����;(

�I
�C97H=0*)=�0I
E$+�H'
B1�I
���GH'
B�$ 8"!
�

&6��	��I�

�� �-�+��������� �(���������,�������	�$��
����$#$�� �������������
������$#�$�������!%'���������'��

��������� �-�($�������
�
����������)-) ��������$ ,$���(&$���#�*������ �,�"��������$ ,$���(&$���$*���

Ì´OÞC�� S� �(�#� �-�+����'(��$��%��

�

��µ�En!�EÐyÏ `f �Ïf§0�{�-fn��-Ý�Ä��!Ü�En ��Ü

�EÐA¥ÅW)�WGÊ0Cy�Qq�-Åg'�n ns<h®¨�f§¢z<f§×T£z�

���ic�-Ý�

�ÊÜ�En�!Ü|¶Xo @¶n·¼nÚ�����ÛÜ?�nÚ����
�ÛÜ�@nÚ������Û�

¨w�-fn
b&.Ú±Å%	Ü����Ü����ßC�%	Ü����Ü����ÛÜ�.�.
¾Ö�LØ�

���Qq�-��
�+	������Ý� *���En ¾Ö�Qq�u0]���Ü�En

 f§¢z<f§×T£z!>��!��Ý©n
YÇ�-�En! �M
 	����Ü��Ët! 	���

���I?0¬���(j�
ÜFd!£¦�K���Ü�»Ò`fZÏ �EÐA¥ÅW\#�EÐ

�WÙÉGÊ0Cy�Qq�-Ü[�È+	��n0^,?�-Ý�

� �n! �M
 ��I@�`f���!	�,È+	�Ün[! ����I?�Î�-��(�-Ý

A¥ÅW\#�WÙÉ �.�.��ÍÔ ���� 8=:;2Ã�0l�����/Ü� �n!Ü

�p{ h®¢Ú«n<¹�Æ�nÛ ?J�²Ñ�-Ü¤¢�D0v�_
�©Æ�nÜ�n	+

�,Ü?��³°U�-P�{h®¢��-��
�+	����Ý�k eÆ8=:;26=4 

�Á�*."ÜA¥ÅW �n!A¥ÅW¿Ï0�*�V	+Z$�@�-r ��	���­t Å g

®h®¢Ü�WÙÉ �n!Ü�WÙÉGÊ	+¿N$Ü�En �uÂÓf¡Ú�EÐe�~½ª

¯}Ü����ßC�%	Ü����Û �ÅWH��GÊ���
-r 	�����­t Å g®h®¢�¸

�+.Ü�.�.¦�-Å h®¢��-Ý�	��WÙÉ �n @Ï�!������R�C��Õ

 ����.- ������m��.-579
ÜA¥ÅW �n CÏ�!a�� ������-�!

������m��.-579
À���.ÜB31	+x+.�ºmUj·�(�o[]E31 ����

��R�C� ºmUj·�Ú�&AÜ����Û�X'�w��-��	+Ü�.+ �n!��.(

������F{�.�Å0�������g®��h®¢��,Ü@¶n·�@n@Ï Åg'h®¢�m�

�.-�¸�+.-Ý�

� Åg'�n ?J�!�Uj0b��Æ©n�©Æ�n
²Ñ�-Ý�k eÆ8=:;26=

4 �Á�*."Ü� �Æ©n�©Æ�n!@J Åg'h®¢�!mah�D4�Qq�-Ý&�Ü

-- 33 --

P11



� �Æ©n�©Æ�n	+!������I�0¬-�-ºmUj·�
e$�-��(�Ü�Æ©n�©

Æ�n0{��=�n �@Ï�!Ü������I��Õ ����.- ������
0!�'��- ���

579·
M0�-Ý*��Åg'�n ?J �Æ©n�©Æ�n!Ü������I� �@n?Ï�

m��.-Ý�

8=:;2< ���n�*."ÜR� �@n�¨w�-Åg'�n
Qq��Ü?�n)¼n

¨wn ©n YÇ�-f4�!Üfx	+ 	���&� B2 ��ËtÚ���	�ßf×T6rb l

>��"�"f�+.-Û! ��������Î�ÜJT ������
�Úf×T 6r,�Q£z0¬

���.-Û! 	���� �))Ù,���=�0¬��Ý>���@n¨w Åg'�n
Qq�-A

¥Åf4\#�WÙÉf4�!Ü���	�!�.�. �������Ü����������ÜJT ������
�!

����� Ü����� �))�,���=�0¬��Ý£�A¥Åf4 ������
���+.� ����� 

 �=�!X'��i�Ü� f4�!f×U�� ,�Q O.
7��6r�.-+uz
�-

��0¬���-Ý�

a�UH Åg'h®¢����(ÜA¥Åf4 Å��WÙÉf4 Å� ��Ët\#f§×T

£z
¦�- !ÜÅg'h®¢ °tq{
7��H����-( �¸�+.-ÝA¥ÅW Å

g'�n ��Ët! �������0@d-��M0¬�
Ü� Åg'�n!�@Ï0��b�b
%

� ������-Ý>�Ü�WÙÉf4 Åg'�n! ��Ët
Y� �����������0¬�
Üb�b

! 
�����­t� �h�©0j�b���0£K��-Ý������!c0 �»Ò`f�¨w�-

f4�¾Q Å
F{�.�
Ü������ ]ÍU�!ÜA¥Å Å!n°h®¢ �� ��`.Å

���� �m�Ü�WÙÉ Å!���p	+*,n°�h®¢
�r�.-d5������


N_�.-Ý�.!*jPp
wU�WÙÉ Å���������0¬-�-( ��,Ü�+�

!*�po
c0 f§×T£z�(7��H�0����-��0¬-�-Ý�

�

�

#-�

�&A!W;Ü����ÜV¿8B\<�o[31������
�� �����IÕ ºm~�Þ�4�R� 

m�ÝfÆ=Ö�Ü���Ü	�
!	��Ý�

C�� S<Ô� �9<1¥�8�<C�yv<��t�s<±Å)|<Ò�3Í<C@��Ü����Ü�

�EÐA¥ÅWÜ�»Ò`f f@�Qq�-A¥Ån\#�En nsÜQqFL�f§×T

£zÝfÆ=Ö�Ü���Ü	�
!	��Ý�

C�� S<±Å)|<1¥�8�<��t�s<��ZG<C@��Ü����Ü�En �u31��


�;ÚH��"/31Û��
-ns #�ÁÝfÆÃ�ª¯icÜ��Ü��!	�Ý�

±Å)|<1¥�8�<C�� S<C�yv<C@��Ü����Ü�EÐ'H¥Wp?�gf@ ��

µ�En��'+.-h®	����579nsÝS�fÆ=�k ��� C=½7�Ä�zTÜ
�Ý�

±Å)|<C@��<��ZG<1¥�8�<C�� SÜ����Ü�En ns #�ÁÞVWC:"

/31 #}V��fÆ=Ö�Ü(%C��

�EÐe�~½ª¯}Ü����Ü�EÐÚWÏÛ7^tf@f§."�EÐfÆ.� �"��

-- 34 --


