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��¼½���³)´+3¾e���¿º», iÀÁ�Â 42°Ã�ÄÅÆÇ,  È��ÉÆ

Êµ¶�°, Ë}Ì 15 ~ 27 km, l-(ÍÎÏ 20 km[14], I-Ð�012�Ñ	º». -(

ÍÎ�ÒZ\Ó2SÔÕ>Ö×ØÙmZ, 5�ÏS 28Ú5(9ÛZ�)[15~17]� 26 ~ 25Ú5�

(TTGZ�ÜÊZ)[18~19], Ý�ÔÕ¿.

-(ZÞZ��ßà�ÍÎsáÏâã-sá� 50ä, ��¨åæZçSÓ, Ó2Z\ç

U�èéZ�XYèéZ�\]¾éZ�\]êéZ�¾éXYZ�XYZ., jëS<¹�

�ÜP�Zì, bëSZ�íJÍ. î<=>ZÞZ3ijÃ�ÄÅ��, �Ó[°�P;7

8-���ïðñò+ó´ZÞZ3. zDXYZçÜÊ[ôõA�ÄÅº»3Ñö, Z[

é÷ø�rÅ4�Ä, ùÃZ��iZìJÍ. <=>ZÞZúÁ���Å�3, §Z3ùû

ü������³)´+3ý/ó´þ�. <=>I�-ó´ZÞ��0���¦A, �<

<���-õy	�I�-XYZçÜÊ���
¶A. ��
.(1990)78�S-(XYZ

ç¨�´USÓ, ¹°,ÛÔÕ�<�æÙmZS�2¸Z, �,�Km�%{��, z��

I�Àµ¶,-XYZ����æ��, �
�´U���Ó2�q 1).
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Z����Z^. !"#XYZÜÊ[$%Ri, ÜÊ'î&'(Ùm�Z<, )���*j

Õ+Ùm�,-[. !"#./í¾éXYZ��\ U-Pb 5�S(236.801) Ma2). LMNO

Z[$%R�, Ãé÷�ÄÅ�12�ÜP;!"#XYZ(, Z[��°úÜÊ'î&'

(,3p@���4+Z<(5 1). _Z[ILMNO�	�&�V	�Z, ZæÓ2678

.�í¾éXYZ�\]¾éZ9�. Z[��S����(°�, h:����8}R;

c, <=�	K9>�.. LMNO<-78./í¾éXYZ��\ U-Pb 5�S(13205)

Ma�?@�, S@?+AXYZ. Ac, 	�(ßà�����Z^, �BÅjÃ NNE Å, °

���^([)C;�%/ó´x�, DDó�	[���EF, G°H�¨�H���Z^Ü

� 1 �������	
��

1) 567, 89:, ;. <=>?@�ABC'DEFGH�IDJK�
(��LM). 1990

2) NOP#QARSAT���
�. 1�50000U"V��WXYZ. 1996
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Ê	¥IÙ3< , 9����Z^�ÜP¦>J�	¥¦>K@��A . ���Z5�S

(125.601.7) Ma(��), S?+@A. Lc, l	-(, w���bM��æZ^, NOPZ

^�Q�Z^..

2 �� U-Pb ���

LMNO�	-��	�	R����ÜÊ[p��	¦>, %&STU;���V�5

>d¤{. W=X��
U}�YM�\ U-PbZ[B�-��	�	R����LMNOX

YZ��	@���Z^fg�{5. �\U, Pb��l,m	J°\],m	J78^fg

�. �{^�_`aS 205Pb-230Ub>_`a, �{cdS VG354Umec. 5�fgh�i

j,mnoGkö� ISOPLOT|l[20]. XmLMNOXYZ��	@���Z^� 4/no

���� p9 1.

2.1 �������

no 20-KL-37: _noXmqrO$'st�+u�ÍÎ�LMNOXYZ(���),

�<�\Svwx�y��m�z[. 6/ë{|���}'� 206Pb/238U9s5� 143.4 Ma

� 1 �� U-Pb �����	
 a)

�� 206Pb/204Pb 206Pb/238U 207Pb/235U 207Pb/206Pb 206Pb/238U 207Pb/235U 207Pb/206Pb

20-KL-37-1 308 0.02031(64) 0.1345(73) 0.04800(20) 129.6 128.2 101.0

20-KL-37-2 1397 0.02049(47) 0.1344(47) 0.04760(11) 130.8 128.0 78.0

20-KL-37-3 1691 0.02138(34) 0.1450(36) 0.04920(9) 136.4 137.5 156.8

20-KL-37-4 465 0.02163(35) 0.1436(37) 0.04810(9) 137.9 136.2 106.2

20-KL-37-5 1601 0.02182(49) 0.1450(51) 0.04820(12) 139.2 137.5 109.6

20-KL-37-6 270 0.02250(57) 0.1494(63) 0.04820(15) 143.4 141.4 106.8

20-KL-58-1 3129 0.02170(17) 0.1451(18) 0.04850(41) 138.4 137.6 123.8

20-KL-58-2 1301 0.02167(27) 0.1446(28) 0.04841(68) 138.2 137.2 119.5

20-KL-58-3 1840 0.02101(20) 0.1389(20) 0.04796(48) 134.0 132.1 97.2

20-KL-58-4 3153 0.02065(24) 0.1360(25) 0.04775(63) 131.8 129.5 86.9

20-KL-58-5 3051 0.02048(18) 0.1364(21) 0.04832(54) 130.7 129.9 114.9

20-KL-58-6 1529 0.02003(21) 0.1334(20) 0.04829(48) 127.9 127.2 113.6

20-KL-58-7 2178 0.01972(10) 0.1303(20) 0.04794(65) 125.9 124.4 96.4

LTS-05-1 1005 0.02045(19) 0.1386(22) 0.04918(60) 130.5 131.8 156.4

LTS-05-2 248 0.01982(45) 0.1296(49) 0.04741(132) 126.5 123.7 69.8

LTS-05-3 1349 0.01888(32) 0.1228(32) 0.04718(85) 120.6 117.6 58.2

LTS-06-1 2936 0.01956(33) 0.1274(59) 0.04752(193) 124.9 121.8 61.8

LTS-06-2 888 0.01688(24) 0.1121(25) 0.04815(75) 107.9 107.9 106.6

LTS-06-3 1587 0.01591(19) 0.1037(20) 0.04728(67) 101.8 100.2 63.2

a) 206Pb/204Pb������(Pb = 0.050 ng, U = 0.002 ng)	
��
���. ��������������� �

���. !"#�$%�(2σ �&�'(, )*: 0.02250(57)+, 0.02250-0.00057(2σ )

�

� 129.6 Ma(� 1�� 2). ��, 6��	
��
�������(206Pb/204Pb��� 270), �

�	
���� , ���� �
�	(143.4 Ma). !" 5 #�	
$�(135%5) Ma �
206Pb/238U &'. ��, ()*+,�-.� 3~5 ��	
��/&'0123��(137.5%1.4)

Ma, 456 5 #�	
�01&'7()��89:;-.� . <= , (135%5) Ma �
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206Pb/238U&'>?@�AB�CD&'.

EF 20-KL-58: GHIJKLMNOPQRGSTUVW�IJKLXYZ[\]^_

`A(�ab). c�EF�de��
�fgh, �iXY, ^jkl\, mn-omn. c 7

#�	
�()*+p(� 3), �
 206Pb/238U�/&'89qr��, c 138.4 ~ 125.9 Ma. 7

#�	�0123��(132%5) Ma; �&'>?@�IJKLXYZ[\]^_`A�CD

&', 4EF 20-KL-37�&'st-..

�

�� �

�

� 2 �� 20-KL-37 ��� U-Pb ��	
�� � 3 �� 20-KL-58 ��� U-Pb ��	
��

u�EF4 20-KL-37EF�v, wx3yHIJKLAB, 20-KL-37z{��;�AB

�|}b(~�), 20-KL-58 {��;�AB��}b(:�). -�����C; 20-KL-58 �

138 Ma����
&'CDH|}����b����. �4 20-KL-37�(138%2)�&'-

.. � �5<�, ���(132%5) Ma ��IJKLXYZ[\]^_`A���&', �

���� 206Pb/238U&'(126%1) Ma���AB&'�5�.

2.2 ����

EF LTS-05: G���� 6���"� . c�"¡/��pe, �¢£[A����M

Nr¤q¥�, ¦�§¨©�¤qA©ª, �n�A����«�HMNr�¬Nr}, <�

�­�&'®�¯tSMDN&'�5�. �EF���
mn°±�C�°v�, ��²

³¯´ 3 µ¶C�mn°v·��
, � 206Pb/238U &'*+(¸� 130.5, 126.5 � 120.6

Ma(� 1i� 4). ��, 1��	
�fghmnl\�v��
©ª, &'� 130.5 Ma, 49

AXYZ[\]^_`A���
*+v-. , ?@�;c9A�¹º»¼½��
D(.

�}¢£[A���«7 127 ~ 121 Ma¾¿.

EF LTS-06: �EFG����GS 6 ��� 8 ��¾¿�À�� �. �¢£[A�

ÁÂv�, ÃÄ��HIJKLXYZ[\]^_`A¾�, ÅÆ~Ç§È��4MN�(B)
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�ÃÄÄÉÊË. c�EF�Ìe� 3 µ�
³¯*+Í� 4 zÎ, � 206Pb/238U �/&'(

¸� 124.9, 107.9� 101.8 Ma(� 1i� 5).

� 4 �� LTS-05 ��� U-Pb ��	
�� � 5 �� LTS-06 ��� U-Pb ��	
��

Í+� LTS-05 � LTS-06 w#EF-Ï� , ��pe LTS-05 � 2 ��	4 LTS-06 �

EF� 1��	
�&'7ÐÑ��89:;-.�. �w#�	
� 206Pb/238U�/&'�

ÒÓ�123�(125.5%1.7) Ma. Í+�w#EFz{��¢£[A���-}AÔ���

ÕÖ, ×Ø����-&'?@�¢£[A����&'. �Í+Ù��w#¢£[A��

;Ú-}�ÕÖ, ×ØÛ����&'ÜÝÄU-., (¸�(126.5%2.8) Ma �(124.9%2.1)

Ma. �&'4 TrumbellÞ[12]ß­àA Rb-SrÞáâãä³$�*+(122%1 Ma)bÚ.

3 �����

3.1 ����	
��


åN9A�&'�¯´MNr���&', �DNæA��&'ç�¯´MNr���

&'. 56�
 U-Pb &{èéê*+�n, IJKLMNåN9AëIJKL_`A�Àì

NB�¢£[AA���
 U-Pb&'(¸�(132%5) Ma�(126%1) Ma, <=IJKLMN

DNá{«7 132 ~ 126 Ma¾¿, yí��}(|îïð).

3.2 ��������������

IJKLMN�CD&'(132 ~ 126 Ma)4ñòMN¥�óMNô�CD&';-.�,

Íõö�÷ø��SùúûRMN&' 132 Ma[6]iüõ-ýþ����MN�&'� 125

Ma[7,8]1)i��LMN(�HéêS�õ� 80 km)&' 123 Ma��stbÚ. c,�89p, �

&'�4�ñ�ø�þ�ò�	þ�S��ò��
��SMNr&'b-.. 7	þ�S,

1) ���. ������	
��
����������. ������, �� !"�(�#), 2000
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�MNÖg
N� Rb-SrÞáâ&'� 121.6 ~ 122.7 Ma[3,4], >Ù�;�S¬MNr}�&',

�­åN9A4DNæ�Az�¯�MNr&'(126 ~ 120 Ma)[1,2]bÚ. �
��S�MNô

DNá{��|îïð[5]. ��&{èéê���n, �ñ�ªMNô�DNá{�����

|îïð(í��}), �ní��};�ñ�1�����MDN}. 7Í=��á¿89

(130 ~ 120 Ma):CDÍ=���My��-DN���­ , �Ý§� !�DN�"è#

$[21~22].

U&®�éê%Ð, �ñþ&|�'{(æ)�'��"è*+�1�,-, �.7: /

0â1Uþõ2q�ñþ±ññþ2; /0B+134�¬,q��56�¬[23,24]; �"è

��1�Ú�ª¿�78�¬,q��:/0���¬; AÔ�­19q:, ;�;�<=

AÔ�­, 7í�}ú��>; A
?@°1A'{� 200!BC[25~27], DE��'{��F

80 km[28], 7�GHð-|îïðD�´�E[29]. IÝJ(K�'�-�"è*+,q�L<

��M(NO, Å56�PQÐ�n7�'{;�;í�}�'´:R����/0-AÔ�

­, �S�T°5U, ��V&WX´� 120 km @�Y&ÖP, Z[e:R�A
?�\¢

?i�]��S�b^�­�ÖP4���_`. SaAÔ�b���ÁÂ5Uc.´�ÁÂ

��] ¸;"�]�'1d�r�AÔ��±¢B��, CD-#V�/0-AÔ-¢B-D

NËÒ. �ñ�ø�5����MNôefIJKLMNO3g�CDH�-,-á}. �

hÎ��MNô��4��Y&�­��§ÃÄ�iË, �j;�|îïð�SÖP-���

:R5UiA
?klDE;�ñ�ø��'{��DN��"è#$. 7=#$", �]�

ÁÂ1dc.:R�AÔ���¢B�­(efSa¢B), ÚámMÞDNn��riopj

�]vfqr, ¦7§ß�/0&�sgDN.
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