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´¬H�I"!¾()#�. ¿��Àm ��)

Á)��	ÂÃÄ�ÅÆ�(), �&'����

 ÇÅÈÉ()6ÊÅÈÉ()6ÊÅ()?(ËÊ

Å)H, �vwx���� ÇÅ()6ÊÅ()*

ÈÉ()H, �#w�� ÊÅ()68ÆÊÅ)*

n8ÊÅ)H. -.]��vwx*#wÌS()

¾#o��ÍÎÏÐ, Q�Ñ�ÒÓ¬Ô�	Õr

ÖN«¢X�I¿ÊÅ() ��#-�¬�×�:

�Ò¨�B��"ØÙ�
Ò��. 
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-��������
(���������

��� ) 
1. ���; 2. ���; 3. ���; 4. ���; 5. 	��; 6. 
��


�������; 7. 
��
�������; 8. ���; 9. ���

�; 10. ���; 11. ��; 12. ����; 13. �����; 14. ���

�; 15. � !"# 

uM���-������()#����yP, 

>ÚK	Ûm�)r�ÖPÜ� ,  ÝMÞlm�

K-Ar p?�ßàpáâ�)Á)��)r�jã� 

äÓ"(Ü 1), å&'#��()�r��äM 64.3 

Ma(v°¯¬#� ZK5æçè 452 méª, g)K-Ar

p)¿ 16.5 Ma(&'�Ñ8ÆÇÅ()g) K-Ar p)

�ê, yêëªÕ 50 Ma, ìíÓîï�ð����

ñòyP. óôõHö÷Ûm Re-Osp�q&'�ø

v°¯¬()#�!no��r� , �ùú	

36.2~35.4 Ma[1], ûÏ¦!, PÜX��r�, Ü¤(

)#��L�yP	üNýþ�, ¤¥ÐM�� 64.3 

Ma ��)r�. ��yP¿�)yP����Ä�

÷��Ö�¬�|}�úÞ�	, ¨ Re-Osp
§�

qr@>ûÏï���qno��L�r�, no

��	()¾#o�:!����×�
��, ì

í, jkul�vwx*#w���no�z{X

Re-Os
§�r���q.  

2  ���� Re-Os ��� 

j��À�-.vwx()#o��*#w()

#o����l¦Xno�[�, ��������

�!�z{X Re-Os �
§�r��q. ��àp�

����H(1994)[2]. �ùú_MÜ 2*Ü 3, Re-OsH

y�r��	M� 2*� 3. Ý� 2@�, vwx 7S

no�[��Ò�
��Hy��, ���Hy�r

�B (33.9 1.1) Ma, MSWD=1.07. �>Ú«Ü�

Re-Os
§�r�!"!, Aâ# 1.07�MSWD$	

�¬�, �!"	@%�. Ü¤vwx()#o��

��yP¿v°¯¬()#o�	&j���, '(

×M
���¦!���
. 
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� 1  ��
-��������1283(�9�2��,-� 

�� �� ���� 	
 �� �
 ��/Ma ����(��) 
�� ���� ���	�  !"#$	 %!
 K-Ar 49.2 [1] 
�� ���� ���	�  !"#$	 %!
 K-Ar 32.4 [1] 
�� ���� &'(&	�  !"#$	 )	 Rb-Sr 51.6 [1] 
�� ���� &'(&	�  !"#$	 %!
 K-Ar 30.9 [1] 
�� ���� &'(&	�  !"#$	 %!
 K-Ar 27.8 [1] 
�� ���� *+(& $	,-� .-� Re-Os 36.2 [1] 
�� ���� *+(& $	,-� .-� Re-Os 35.9 [1] 
�� ���� *+(& $	,-� .-� Re-Os 35.4 [1] 
�� ���� *+(&	�  !"#$	 %!
 K-Ar 36.4 [1] 
�� ���� */0	� 1!$	 )	 Rb-Sr 27.4 [1] 
�� ���� 23	� M3123 456 !"#$	 %!
 K-Ar 26.4 [1] 
�� ���� 23	� M3147 456 !"#$	 %!
 K-Ar 26.4 [1] 
�� ���� 23	� zk1202 456 !"#$	 %!
 K-Ar 35.0 [1] 
�� ���� 789 :�$	 %!
 K-Ar 42.7 [1] 
�� ���� ��;< 
= !$	(>�) %!
 K-Ar 42.7 [1] 
�� ���� ��;< 
= !$	(>�) %!
 K-Ar 16.5 [1] 
�� ���� ��	� 456 !"#$	 %!
 K-Ar 57.9 [1] 
�� ���� ��	� ZK107 456 !"#$	 456 K-Ar 50.6 [1] 
�� ���� ��	� ZK107 456 !"#$	 456 K-Ar 43.5 [1] 
�� ���� ��	� ZK107 456 !"#$	 %!
 K-Ar 40.2 [1] 
�� ���� ��	��?@ 456 !"#$	 456 K-Ar 43.2 [1] 
�� ���� ��	��?@ 456 !"#$	 %!
 K-Ar 40.0 [1] 
�� ���� ABC	� 456 !"#$	 %!
 K-Ar 35.9 [1] 
�� ���� ABC	� 456 !"#$	 %!
 K-Ar 34.9 [1] 
�� �� *+(& DEFGH,-�
 .-� Re-Os 35.8 [2] 
�� ���� ��	� 456 !"#$	 )	+�I Rb-Sr 52.0 [3] 
�� ���� ���	�  !"#$	 J
 U-Pb 40.9 [3] 
�� �� *+(& ZK5-452,*-M5-452 )	 K-Ar 64.3 [4] 
�� �� *+(& ZK1-331, *-M1-331 )	 K-Ar 56.9 [4] 
5K LM ,N   Rb-Sr 36 [5] 
5K O5 *NP "#$	 456 K-Ar 48 [5] 
5K LM ,N QR1!$	 456 K-Ar 36.0 [6,7] 
5K O5 *NP  !"#$	 456 K-Ar 35.1 [6,7] 
5K O5 *NP QR1!	 %!
 K-Ar 29 [6,7] 
5K O5 *NP S�$	  Rb-Sr 34 [8] 
5K LM ,N 12TUVW 
=1!	 )	-�I Rb-Sr 35.49 [9] 
5K LM ,N X30-13 
=1!	 )	-�I Rb-Sr 33.9 [9] 
5K LM ,N X30-14 
=1!	 )	-�I Rb-Sr 35.9 [9] 
5K LM ,N X30-22 
=1!	 )	-�I Rb-Sr 36.1 [9] 
5K O5 *NP $H"#	 456 K-Ar 64.8 [10] 
5K O5 *NP $H"#	 %!
 K-Ar 46.5 [10] 
5K O5 *NP X$	 456 K-Ar 45.7 [10] 
5K O5 *NP "#$	 )	 Rb-Sr 36.3 [10] 
5K LM ,N,-�Y $	Z,-�Y .-� Re-Os 34.38 [� 
5K O5 *NP $	Z,-� .-� Re-Os 33.9 [� 

 

Ý� 3@>)*, 9S[���
��Hy��, 

Ü¤#w�()¾#o�:L�MüNýþ��

(34.4   0.5) Ma, MSWD = 4.9. @�, #w6vwx

*&'#� 3S�:&j
yL�. 

3  �� 

3.1  ��������	 

>ÚuM���-�����!()#o�:�

��yP��+q�NOP, j��À��uvw

x*#wÌS��no� Re-Osr�����q, ,

���yP��+q� 33.9 Ma* 34.4 Ma, Ü¤�

�Àm«O�üNýþ�. ��y��	ý-�(

)#��
�����, ../ÛH��()#�

���L�M 40.8~32.6 Ma[11], ¨$%012()#

��34�L�MNOP , Q�5â¬(no��

Re-Osr�¦!� 14 Ma[12]). 
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 2  ��
����(���)����������� Re-Os���� !" a) 

��� ���� ��/g Re/µg�g−1 187Re/µg�g−1 187Os/ng�g−1 	
��/Ma 

JDS-1 020131-1 0.07121 49.5(0.6) 31.1(0.4) 18.0(0.1) 34.7(0.5) 

JDS-2 020131-2 0.07011 52.2(0.5) 32.8(0.3) 19.1(0.2) 34.9(0.5) 

JDS-3 020131-3 0.09709 34.1(0.3) 21.4(0.2) 12.6(0.1) 35.2(0.5) 

JDS-4 020131-4 0.06570 63.9(0.7) 40.1(0.4) 23.1(0.2) 34.6(0.5) 

JDS-5 020131-5 0.10903 35.6(0.4) 22.3(0.2) 12.8(0.1) 34.5(0.5) 

JDS-6 020131-6 0.06878 46.7(0.5) 29.3(0.3) 16.9(.01) 34.6(0.5) 

JDS-7 020131-7 0.06607 61.4(0.7) 38.6(0.4) 21.9(.02) 34.0(0.5) 

a) 
������������� 
 


 3  ���������������� Re-Os����#!" a) 

��� ���� ��/g Re/µg�g−1 187Re/µg�g−1 187Os/ng�g−1 	
��/Ma 

YTC-1 021029-10 0.03118 57.6(0.7) 36.2(0.4) 20.8(0.1) 34.5(0.6) 

YTC-1 021029-11 0.03105 56.1(0.6) 35.3(0.4) 20.3(0.1) 34.5(0.6) 

YTC-2 021008-16 0.02188 91.7(0.9) 57.6(0.6) 32.9(0.2) 34.3(0.5) 

YTC-3 021008-17 0.11795 4.64(0.05) 2.92(0.03) 1.64(0.02) 33.8(0.6) 

YTC-4 021008-18 0.01518 134.9(2.1) 84.8(1.3) 48.0(0.4) 33.9(0.7) 

YTC-5X 021008-19 0.11443 7.34(0.07) 4.61(0.04) 2.75(0.02) 35.8(0.6) 

YTC-6X 021008-20 0.01653 39.0(0.4) 24.5(0.2) 14.2(0.1) 34.8(0.69) 

YTC-7C 021008-21 0.19429 2.27(0.03) 1.43(0.02) 0.92(0.01) 38.7(0.7) 

YTC-8C 021008-22 0.02389 75.9(1.2) 47.7(0.8) 27.7(0.2) 34.8(0.7) 

a) 
������������� 
 

 

 
$ 3  �����%&'() Re-Os*+,-. 

3.2  �������� 

�����, ���	
���
�����

	, �	���������, ���������

��.  !"#$%, &#' 40.9 Ma �()*+[3]

�$,-�������, ' 35.8 Ma� Re-Os*+

($ 1 . 4 /01	 Re-Os23*+�45), 6��

�	��78 5.1 Ma; &#' 36.3 Ma� Rb-Sr9�

:*+($ 1)�$;<=����	��, ' 33.9Ma

� Re-Os *+�$�	��, 6���	��78

2.4 Ma; &#' 36.1 Ma� Rb-Sr9�:*+($ 1)�

$><����	��, ' 34.4 Ma� Re-Os*+�

$�	��, 6���	��78 1.7Ma. ?@, �

	*+AB����*+, CDEFG���	*

+HI��7JKLM��	
N2OJK�PQ

(,-8RK�, ;<=S><8.LT�). 

3.3  ���	
 

U��	V.W�XYZ[\]%^, �U�

�	V.��_`a\]bc. dUefgWhi

�KjkAlmn�o	�	�����pq. , 

rs 25 Ma�A/�o	
��	tu�, vwxy

G“�	V.�”�XY[13]. z{i|	
�}~�

��s��? �pU��;<=��>1	S><

��>1	�	��� Re-Os*+��, ���%G

�	V.���d�, ���efgW�o�f-�

k��l���,-	�L;<=	WS><	W 3

/���>1	
��	�����A��, O�

������A�	V.�(36~33 Ma)���. vw, 

 ¡¢ 3 /gWd£I ¤¥�¦§¨(,-©;<
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=¤¥ª 650 km; ;<=©><¤¥ª 400 km), �

�	«'������rn�. ¬­®9[12]¯°�

pU±²³��>	�����, �´µfL¶·¸

S�¹e/���>1	
��	��V.d 14 

Maº�, »D¼��	«'�½¾¿Rp 1 Ma.  

3.4  ����
������ 

 !"#$%, ,-L;<=S>< 3/gW�

���>1	
�����M��. z{, ¢e/g

W��	«'�À��d 3/gW�ÁÂÃ�, a�

ÀÄ�dA/gÅrn, �ÆÇ�ÈÉyÊËÌCÍ

Î><S;<=�	
rnGKN2�ÏÐÑÒLÓ

Ô�ÕÖG�	��Ñ×�ØU�ÙÚÛ���~

�Ü��ÝÞ, ¿��ßàmn�ÓÆáâtÀã

äåæ�çèÚÛHA, Oéêëgìí	î«�

ïð. ºñî«$%[14~18], òóeôÔ.mõ��k

K��rnGKN2�ÏÐ, KN2ÏÐ��Id

23Maº�, ÐÒöÕ?÷ 1000 km(¢AöÕøù©

ú,-ë><HI�öÕ¤û). vw, o�f-�k

ËÌ-�	l., ��>	M�dÄCKN2�ÏÐ

üýd�, þ�KN2�ÏÐüý�ÀÄV.dA

��	
�Õ�¤¥�¦§¨� 3/	W. úgìí

	����, &¢A_`Îë�´, 6o�f-�k�

	l ��	��¿@Î���ËÌl , dËÌl

	
��
��A����?�a��	��. û¡, 

¢a�����î«Æ�´, O������Ý�.  

4  �� 

��o�f-�k��l��� 3 /��>	�

	V.W , 01	� Re-Os �Ñ�*+�Á8

35.4~36.6 Ma(,-)L33.9 Ma(;<=)S 34.4 Ma(>

<), $%¢ 3/	
 ¡¤¥��(��d�÷ 1000

� km ��	l ), ��	��V.d 36.6~33.9 

Ma(¤7� 2.7 Ma). ¢A�#O$%o�f-�k�

	l.���>	��M���mõ��(� 2002*

r���. W!*�g"$#, �mõ©$mõ�

%:d 32 Ma), ��O&F¢'/¤����	


(?��d�A/�	V.��M��, i.�	

«'�½¾�I?�¿Rp 3 Ma.  
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