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, �� 100083; �����	�
�������, �� 100037;

� ����	�
�����, �� 100037)

�������������(�	
��
���)������� Re-Os ������,

����
� �! 40Ar-39Ar����, "#$%&�' (� Rb-Sr)*+,���

-./0�12345(�6SHRIMP7�U-Pb 89:7�U-Pb,���6;<�

=>?@A BC, DE�FGHIJ�0�KLEMN 200 ~ 160 Ma, 140 MaOP 

130 ~ 110 Ma 3"*Q. RS��TU�VWXYZ[6@A\], ^_ 3I0�Q`

�a6�VWXYbc@#_defgSh�ifjkIlm (�nIJ�opKL.

��� �����	
 �� 3 
���� ���������

��������	
, ��
�������, ����� IBF ������ SEDEX

� Pb-Zn �� Cu �, �� !"#$%&�'()*�+,�. +,�-./&�'(01

23�42�5678, 9:�;<. =>?@ !"&�'(�A�BC+,�����

�DEFGHI�JK�&�LM�NO. PQRS[1]TUVWX�����YZD[++

,�$�\��]^_, `0ab0cdef[g+�hi. jklS[2]m)�����+,

�$�� !"n&op0�qrcdstuv�wMxy. zR{�|}~[3]����S[4]

�����X��+,� !"&�� ��A, TU��+���&�-.2N���

160~110 Ma, ���)���D�� 210~170 Ma0�1���&�2. ��)*�Z����-

��op, ��0ef����op.

  10 ¡¢(£¤� Re-Os "/¡¥�S�¦§¡¨©��[��ª«Z+¬­�i�
40Ar-39Ar®¡¥�S�¦§¡¨©, ¯�°$%�\±²X§¡, ³´1µ¶·¸¹º. 1»

$%�i�¼��i�½[�¾[ Rb-Sr� Sm-NdS�¦¹º¿ÀÁ)ÂÃ¶�·¸. ÄÅ,

ÆÇÈÉ�Ê[ËtÌ ÍÎ H�²6', Í( SHRIMPÏ� U-Pb¨©·§X�����

Ð1µË$�
ÑÒÓZ�&Z¡¥[5~8]. �{�LÔÊ 2ÕÖ.×�ØÙ�
ÑÚÛ, �

LÜÝÞßà, ±1UCßX����� Au-Cu-Mo-W-Fe �\ !"&���A�#2Þ.

áÄ0NO, âãÂÃ=>D?@+,�áä !"&��JK�BC�DEFGHåR.
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� 1 �������	
��
��������������/Ma

���� ����
Re-Os�	


�/Ma

40Ar-39Ar
�
�/Ma

40Ar-39Ar
��


�/Ma

Rb-Sr


��
�/Ma

����

���

��

��

222�8 ���

227�7 ���

231�7 ���
230~200 Ma ������

220�5 ���

[9]

188�5 ���

186�5 ���

188�5 ���

185�4 ���

190�6 ���

187�2 ���

 !"-#!$%&'�-(��

��

191�6 ���

[10]

187�0.3

188�0.4

187�0.3

[11]

177�5 [12]

)�*�

173�5 [13]

+"*� 176.7~202.6 (,-./0) 12� [14]

34!5%*� 167�2 167�4 678 [15]

9!"*� 161.6�1 160.0�1 �:

200~160 Ma

3;"*� 197.5�1 193.2�1 �:
[16]

146�5 ���

156�8 ���

148�10 ���
<=>(�-&'�?�@�

147�6 ���

129�7 ���

131�4 ���*AB(���

139�3 ���

[9]

147�7 ���

145�11 ���CD>EFGH�?��

146�6 ���

3I"(�-&'�?J(�)� 134�3 ���

KLM&'�J(�)� 148�4 ���

CN(�-&'�?J(�)� 144�7 ���

[10]

144�2 ���

139�3 ���

140�2 ���

140MaOP

BQR(�?J�

139�3 ���

[17]

122�0.4 125�3 12�
ST"U�VWXY?*�

115�2 114�4 12�
[18]

122�11 �Z�

123�3 �Z�[\*�

123�4 �Z�

[19]

]R*� 118�0.6 6:� [20]

3^_*� 126~128 127~128 12� [21]

`�*�
120�3

112�1
[22]

aRb*� 124.2�0.4 [23]

cRZ� 122.9�0.2 d2�

130~110Ma

efZ� 124.9�0.3 d2�
[24]
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� 1 �����	
���
��� ��!��

1. ����[22]; 2. ���	
��[15]; 3. ��
��[23]; 4. ����[14]; 5. ����[11~13]; 6. ������[25]; 7. ���-

���
���-�����[10]; 8. �����-��� !(�)�[10]; 9. "#$���!(�)�[10]; 10. %&��-��� 

!(�)�[10]; 11. %'()*+,� ��[10]; 12. �-.��[6]; 13. /0���[8]; 14. .12��[26]; 15. 34��[19]; 16.

5���[20]; 17. 67(��[27]; 18. 8�9�[24]; 19. :;9�[24]; 20. <=��� !�[17]; 21. >���[28]; 22. ?@(

��-��� �A�[9]; 23. BC�DEFGHI ��[18]; 24. �JK��[21]; 25. L�M���[9]; 26. N#��[29]; 27.

�O<P��� [9]; 28. QR�� [30]; 29. S���� [16]; 30. �T��� [16]. UVWXYZ[\]^_`abcde

(Re-Os), ff(Ar-Ar)ghijkl(Rb-Sr)mn. op��qr[sVtuv, Zwxyz�{|

ð× 1+Üá�ÀDñ), Au-Cu-Mo-W-Fe !"&�ò�Ê+� 200~160 Ma, 140 Ma

óô� 130~110 Ma 3��õö(ï 2). ÷øù

úûZ�¤��ü
�1�ýÅ , �£¤�

Re-Os �þ�"/¡¥� 231~220 Ma �õ[9],

×�0��+2�hi. SteinS[31]�(¶·¸

NTIMS (���	×
���
) ¨©¯�1

��±²X�§, ³´¡¥¹º0 222.0~221.1

Ma, q� 221.5 Ma. ÷øù¤�&�i�ä�

�D�[32,33], �1���i�&���ý, �

Ü�0���2D��F���LM�1�

&��y. 0X±²¯Â, æË$%�\
Ñ

�Z[�·>§¡¹ºè�× 2. �»¹ºò

�Ê+� 200~160 Ma� 130~110 Ma&Z&�

 !.

� 2 �����	
���
�������

� "#�

uv7}c~ 1
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� 2 $�
��%&'()*'+,/Ma

��E�

E���
U��� wx��

SHRIMP�

� U-Pb V

t/Ma

����

� U-Pb

Vt/Ma

40Ar-39Ar�

Vt/Ma

U�

��
uv7}

yz� .12��
175.1���

~�����
�� [26]

���� 67(��
188��~

�����	�
+�� [27]

���yz

��
�-.�� 199�� �� [6]

200~160 Ma

/0�yz

��
/0��� 172�� �� [8]

yz���

���
��
��

124��~

��
��
�� [7]

���� ������ 119.1 �� [35]

130~110 Ma

��Kyz

���
����

126���

������

������

����
�

�����

�� [5,34]

1.1 200~160 Ma����

������, ��	
��(200~160 Ma)
����������, ������	�

� ��!"#$%&'(, )�����*+,-./. 01, 2������3435#

��67&8.9:�967;<=�>?. �@ABC, DEFG[10]" Re-Os HIJK6

LMK=NOP-QORST9-UV9WX�#YX�67Z(191[�~185[4)Ma(\ 1). 1]

6, �@^_`S Pb-Zn �abc��deOfS�WghiWj�, klm&nop[15]K

=�:�qrs# 40Ar-39Ar t67Z(167[2)Ma. u�vw#jxy�Wj�, z{|}~

��=�h#����, �����.#_����9�# SHRIMP �: U-Pb 67K�Z

(199[2) Ma[6]. �H���C, y��j�C#y����9�#��Z(174[3~175.1[1)

Ma[26], ���j�C#�����9�#67Z(172[2)Ma[8]. vA�#��j��C�#

j���5���P���9���,  wt&¡PG¢£¤j��Z¥¦, HartG[35]�§2

¨��Z�©ª�«¬­®��. ¯°±]6�, uwtj�²8.#9�³´��µ#K

6¶·, ��LM¸¹#º»�, ¼=�67½¾¿À�Á�Â�. 1]6¼�= 40Ar-39Art

67(188[0.4~173[5)Ma[11~13]ÃÄÅ+Æ�BÇÈ�É����. 01, ÊËÌG[14]Í�Î

"ÏÐÑÒLMu¡P�CÓÔ:³´ 40Ar-39Ar K6, =� 202.6~176.7 Ma ;<, ÕÖwt

�¡P����×¸H�, ��, 2¨����ÖØÂ����9#�9��, ¡ÙZ(305.9

[0.5~304.5[0.5)Ma[11].

������A^ÚaÛ#AÜÝ�Wj��CÞ�]±ßj��, �Z%�W&Và

Wá©[36]. �â�5;�Ccã��	
��#��9�äd9å. æçèé, ����Z

206~164 Ma[36]. êëìG[16]Î" 40Ar-39Ar LMK�~OP:íîWj������(161.6[

1~160.0[1) Ma, dïPghiWj����67(197.5[1~193.2[1)Ma. ðñ, �ò���

ó{ô,õö÷K6øù.
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������^Ú#wÜÝBC, .� 200~160 Ma����ú�û,üý[37~39], �ô,

Ãþ;<. �), ���³�ç¶·4��.

������wÚ#�wB����. 200~160 Ma����#��, ��	
��� 

A#
A�4�j�C, K=�j�£�.#�ÔT9���:# 40Ar-39Ar t67Z(189.8

[0.2~188.4[1.6)Ma[27].

1.2 140 Ma������

� 140Ma ��������#��â�5;Z�d9��.#X��X��&�(X)�.

�������Ú, ���������9WX�#YX� Re-Os HIJ �67Z(147[

7~145[11)Ma, d PT9-UV9W�X�#YX� Re-Os  �67Z(134[3)Ma, !�"

#$UV9W��#YX�Re-Os �67Z(148[4)Ma&�%T9-UV9WX��YX�

Re-Os �67Z(144[7)Ma[10].

������^Ú#wÜÝBC, áßë&'X(�)��, (!^)��T9-UV9W

X��&*Aj+`T9X�#YX� Re-Os ��67�,Z(156[8~146[5)Ma &(139[

3~129[7)Ma[9].

Ô-�./�0j12�������3S���#45Bi, É6cã��78UV

9-T9W���UV9-T9-9:;�(Manto)W��[40,41]. `<�T9=UV9W��#Y

X� Re-Os �67Z(144[2~139[3)Ma[17].

1.3 130~110 Ma����

�2������,  j>µ?�Z¥¦, @�ß,AB�&C8D�9W0�. �w�

El0�#j��C, É6cã�]±ßj��, Ã�Z:íîFFGH9W&IJ�Ki

��9LW, áÙ#��¯M&��N�4O���P,[42], ���#��Q�R. STj

�D0� Rb-Sr G�U67Z(122[11)Ma, (123[3)Ma &(123[4)Ma[19], VO�#WXj�

# 40Ar-39Ar 67�(125~115)Ma ��[43], Y�j�îZÛqíGH9# Rb-Sr G�U67Z

(118[0.6) Ma[20].  [O\�cr\&��SZ�\#IJ�Ki��9Wj��rs#
40Ar-39Ar 67�(125~115)Ma �� [44]. 2¨67]Â^OÝ���Ô9�((130[3~126[2)

Ma[5]), ¡Ù-_Z�j��`&��.7ah.

dÜÝFFb��j��C6j���67;<cd5, �Pe�, Ãü÷«. f�01

#§gG[18]K=hiPª�«¬­®j��ájkÓÔ:# 40Ar-39Ar t67�,Z(122[

0.4)Ma &(125[3)Ma, G�U67Z(115[2)Ma &(114[4)Ma. �dÜÝl��mn�op

j:íîZÛ#qrs³´K6, =� 40Ar-39Ar t67 128~126 Ma &G�U67 128~127

Ma[21].
�������Ú, rs&t�uZáß� +�#%�Wj��, }Ù Rb-SrG�U6

7Z(120[3~112[1)Ma[22], ¡Ù# 40Ar-39Ar 67vZ(124.2[0.4)Ma[23]. 2�t�u�C�

�9²�Ôw9#�: SHRIMPU-PbK6;<(126[2~124[1)Ma8x5[7]. vA�#yOz

AB��El��0�AB��, ú�{l0�#î:AB�, ���|��}:íT9î

8~�
, ¡Ù#����: U-Pb67Z 119.1 Ma[25].

Ô-./#��w9�0���}EW�C8D�9�.��, �|ë	 70�80 6�*

�¯��B¶·[44]. 01, �j�G[24]�"�:���cã#�Ô:³´ 40Ar-39Ar67öK,
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�=(124.9[0.3~122.9[0.2)Ma ;<, \Öwò#w90�Â�Aò#T9-UV9-9:;�

W�&�j��. �?|, ��-
��B�#D�9²8.#w9W0���ä'��T9-

UV9-9:;�W�&�j����7è²É�.��9��|. �), �������&

Shunso IshiharaG 1)Ç����K���-
��B�.ÃÄÞ����#�j�W��C.

2 ��������	
��
������

�� ��ä��c�������¥�B ¡¢£¤¥�#�¤[46,47]. ������

�¦� 4
�� 3������, §{Þ�¨��8u©# 3ß¥�#B ¡¢£¯M. 1

]64, ª¨�B«%£�9:£&B ££#¬­¶·, ��B ¡¢£®¯æçØ�
�

R°±.

2.1 200~160 Ma������	
��


² 20 ë	 90 6� 4, �,-³
´Y99:£²��¯M��µ�./&¬­¶·,

�µ¶·�HIJK6;<\Ö2¸¹õºH»i��� 238~218 Ma��[48~54], \Ö�2�

�����3S���¼{u4. 2�}C�B-Ô-�./BC#½c97¶·¾¿8H,

ÀÁ%�cã��)'ë [55]. ÂÃÄG [56]K�ÜÝBCÅ¤T¾«��9#�9��Z

217~210 Ma, ÃÄÇÈ
%�Â�
�ºòÆÇ¤¥. u�,�´Y9��rs³´ Rb-SrG

�UK6, �=(191±10) Ma ;<[57], ÇÈ�2���#­��&N�È¡. ²�ÉÊ��


�Á��%�jk, I�AË�Ì�����������#Í¿-ËÎ%�i&I����

3S�����#ÜÝ%�iÏc¦��Ð#ÑÒ-'�!", ��ÑÒ�9�Ó4Ô&'Õ

«%. Ö×¨���3S����AË�Ì�����������#�C9:Ø³�çÙ

Ú[58]. 01, Û	Ü#¶·³�çÝ
)�I�Þ�ßàwBC�á�ß(��# Anyuy �

âã�úä���å^æç. �), ²)'	Â����	��, ��������M÷|ó

{è�ÀÁ%�jk. �ÀÁ%�¯M�#éêjk, �µ��9ë�¯Hìä�ì!"¦

�²|í�I. �)¯M�, îïú�ð�QORST9-UV9X��.9�, 4²¬O, ñ

æòó(ISr)d� 0.7060, ��ò���9ØôZ Bõ�ìZö�#9ë, É¥÷ 5ø¯ù

p�Z¥¦, ISr > 0.7080. ���%�i�1Ighi���%�Wj�, ��ú�BZÚ#

ÆÇägh��7ècãp As, Sb, Hg& W#VàWj�[36], û 3Z 200~160 Ma��ÀÁ

%�¯M&�� ��!"# Wû.

2.2 140 Ma��������
�����(��������������� �)

²�ÉÊ� 4, �lwò�üýþ�^�å�º#H�, �
�¥�ß-¿�mâã�

��ÉÂ�å¿Ì��C.��, Á���lwò²�C¤�mâ#«%!"	
	Ð,  

���lwò#«%cÇ�ç�Z¤�mâ«%#�ò�, ����lwò# NE-NNE å#

«%7è, 
�%�Ì�wÚ��#Á���i[58,59]. 16���uv���BC#�a�

�&¶·³�ç>Ö�lwò� EW å«%å NE-NNE å«%����#��c¦�Â��

ë�`S}½c�¡, Â��ë-
��ë�O�}D��c}, É�»� Z(140[5) Ma.

�)��, 9:Ø«%�!�"û#$RD��c, %&('õ(8)!", $R¬ì!"�

�#��»9ë� NNE å�* EW å��;+èíI . ,-������^�Ú#T

1) ��������	
��
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� 3 ����� 200~160 Ma��	
��
������

9-UV9X(���)��7è�.#��9, @�Ô-�./BC#T9-UV9-9:;��

���7è�.��9, ,û�./0S�[60]ä´-8-+[61]«%7è#1!. îï2 3¸��

i�2|\�Z EW å, �1�ö��Z NNE å. ����.9�4²¬ò, 3�Å+EW

#HìW[62]ä40�78[63]��9. ò�9:ÃÄ3�56�9, 78�Î9:;T9��

�.#p�»���Ô9[64]. 2¨��#��»9ëû#�<��Ð#�e
£, %&�õ

íI��c¦�c!", Î=c}�&��¾J= >Þ, «�C6?���� ��!",

É��¯M# �ô�û 4(a).

� 4 �������� 140 Ma����	
(a)����� !� 130~110 Ma��	
(b)�"�

2.3 130~110 Ma�����!"#$%�


�����¿¦�jË�9¶·\Ö@�9:ØA÷6 200 km[65], wò*���ß��

ñ_BBC8CD#õ*. 01, �EG[66]�¯u�����656�»9:äL56�9
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#æç¶·, ³�ç>?�lwòõ*��¦�#Þ�. Ô-�./&������ÚZ@

�õ*#^�Ú. �lwò��¦�9:ØFG�H�ûI 80 km[67~70]. u�2©>H��#

¡¢£J!ä�ÑK��, B(LÈ¡[71]MN#9:ØO½[72]ä9:Ø°P[67]ÃÄ�Éö�.

2©�Q÷�H#�»»!���	�Â�, îïR¦�ó{�üý. GaoG[73]uSTU�Y

VW9X��=� 2.0~1.9 Ga#Re-OsHIJG�U67, \Ö�ñ>Þ�Yï#B(ö��


¾¿���#, �ÖØ���¦�9:ØB(�H!"#Z[. �)�¦�#9:ØB(

�H��!"ö�c¦�STU wBC. u�w\]VW9X�# Re-Os HIJ¶·\Ö

^_Å����uNB(8H# Os HIJ}�, >Ö67`R. ¾5É^B»><, ÕÖ�

��wò#�¿ÀB(�H!"ö�c¦��¦�. ^aG 1)#¶·\ÖD��c½¤bc

½d�Bå
AeNCfg. �¤bc�B#hi�Dj�v��.@!kl»mÎ9-Î�

9#�9��Z 136~135 Ma, %�
A^eNCXnh^�om×�-�×��9#��Z

120~115 Ma, Íp&om#VWÎm9Z 130~120 Ma. qr¦G[74]u
ApÓD�9&sT

9# 40Ar-39Ar�6, ú�= 114.7~124.3 Ma& 119.6 Ma;<. 2¨;<���M÷|\Ö|

t9:���9:ØÆÇ-�H%û�ã�æçäB�?5¤¥. Ô-�./BC�w90�

�.#D�95-_Z� 120~110 Ma���c[75]. 01, �EG[76]�" SHRIMP�: U-Pb

LMK=�#�}D�967Z(127±3)Ma, s#�}D�967(131±4)Ma. �,�BC#

u�98vu9�#�rs-{9# Rb-Sr G�U67Z(127[9)Ma, Øô
wH»9��)

��� ¬ì!"²9ë��#Z[[57]. �)��, û#D�È¡�Ð&H»!"c¦, %

&��� #9ëí­È¡. ����.#��9L� 130~110 Ma ��íI, 78, �wB

C����.#^OÝ����Ô9# SHRIMP �: U-Pb 67Z 130~126 Ma, ���¡�

�T9#67Z 120 Ma[5](\ 2). t�uj�C#��9&�Ôw9#��Z 129~124

Ma[7](\ 2), yOz Pb-Zn�C#���Ô9#����: U-Pb67Z 119 Ma[35](\ 2). �),

¬H»!"�õ(¬ì&Bõ�ì�9ëíI&D��c, ~ª¨�¦�0�� #��!"

(û 4(b)).

²�¾¿��¿¦�Ê, �����è�8ux���[4]. ��¦�, ��9:Ø
£±

�Èy, �<�ÀÁ%��«%�!��z&9:Ø�� �H)�B ¡¢£��, 8©


�� 3�õ�÷��!"²j3¾J>µ+c, «��C6� ����!"��.

�� �������, �	
��
���, ���
��������������

� ��!"#$. �!�%&', ()*+,-.�/01-."234-.�56, 78

$9:;�<=>?@A�BCD?@AE�F�GH�IJ, K���LMN)�OPQR.

STUV�7WXYZ[\.

� � � �

1 ���, ���, � �. 	
��
��������������������� �. �!"�, D #, 1998,

28(1): 35~40

1) � $, %&', ()*, +. 	
���,-./�012345�678912�:;. <: =>?, +@

A. BC�DEFGH8912�IJKLMNOPQ. 2001, 92~94 (-RST)



U � 4� ����: ��	
��
��������������: ������ !"#$%& 297

2 VWX, Y�Z, [\], +. ���^_`�BCabc��def�d��3gQ�hi��jkl. �6�m,

2001, 17(3): 425~435

3 n�N, (op. �!qRBrs��tu34��� ��vwxK. ���y, 2000,19(4): 289~297

4 z{!, |}�, ~N*. �qB��Q�3Brs��12. �!"�, D#, 2001, 31(7): 545~552

5 ���, ���, ���, +. �q�����-��������6 SHRIMP J�3��. �!"�, D # , 1997,

27(3) : 207~213

6 ���, � �, ���, +. �q�������3 �¡���� SHRIMP �6 U-Pb ¢£34��. �y¤�M

=, 2001, 16(4):226~231

7 ��� , ��� , � � , + . ¥¦§¨©�ª���0��6 SHRIMP ¢£34�� . ��«� , 2001, 30(5) :

483~488

8 ���, ���, � �, +. �q�¬­H®¯����� SHRIMP �6 U-Pb ¢£34��. �°�6��«�


m, 2001, 20(4) : 278~285

9 �±². q³´��µ���¶-·£¸34�y��. ���y, 1994, 13(3): 376~381

10 �±², ¹º», ¼½¾, +. 	
�¿µ(À)�¶-·£¸34�y��. ���y, 1996,15: 289~297

11 ÁÂÃ, ÄÅ*. �Æ
ÇÈÉÊ�3Ë������ 40Ar-39ArÌÍÎ£��J�. �yMÏ, 2000, 46: 621~627

12 �!ÐÑÒÓÔÕRÖ��×ØR. Ù
ÚqÛÜ/Ê����y. 
Ý: �ÞSTß, 1996. 1~181

13 (àá. Ù
�âã���äyÜ/��åæ3�j. ç?�y�è�m, 1992, (1) : 12~19

14 éêë , ì¨í , ~î? , + . �Æ
ïÉ���ð�ñ�6ò�xó 40Ar-39Ar £¸ . �!"� , D # , 2001,

31(6):496~500

15 ~!í, ôõg. ¥¦ö÷âøù�����t�xK. ���y, 2002, 21(1): 53~57

16 úûü, ýqþ. �³´��±���� Ar-Ar£�34�y��. �y�m, 2001, 75(1):106~110

17 ¼p�d���. ÁÆ�	�À�� Re-OsÌÍÎ£¸J�. ���y, 1997, 16: 376~381

18 (�
, n�N, ���. 
���É����t�� 40Ar-39Ar£����. �yMÏ, 2001, 47(5): 551~555

19 Yang J H, Zhou X H. Rb-Sr, Sm-Nd, and Pb isotope systematics of pyrite: Implications for the age and genesis of lode gold

deposits. Geology, 2001, 29:711~714

20 ���, é\?, Yçä. �q��ã��Ë�������¢Ít�34�y��. �yMÏ, 1995, 41(5): 415~425

21 (�
 , n�N , ��� , + . Ù�ö³´��� Q875 ��R���� 40Ar-39A £¸34�� . "�
m ,

2002,47(20):1750~1755

22 ���, ~= , !õ", +. ¥¦#$��@��%&��'(tu. �yMÏ, 2001, 47(4): 433~437

23 ) �, !*+. ¥¦©�ª���yH��12. ,-Ò.J�}�, 1997, 20(4): 13~24

24 /�0, n�N. ¦12�3���6 40Ar-39Ar¢£34��. 45"�}�, 2002,12(10):1059~1063

25 �±², 676, ¼½¾, +. ìâ89-:-;��. 
Ý: �ySTß, 1992. 15~17

26 � �, <îÑ, ���, +. �q��Ë���������£��J�34��. <; �=>, @A. ?�@AB!

C�yBL�!�DE�IMNQ. 
Ý: �ySTß, 2001. 119~123

27 ?�F, GqH, I�J, +. _ÆK�ã���j. L�: �q"�MISTß, 1997. 1~160

28 NOP, �
�, QpP. RÆS�������£¸�T¢34��. �yMÏ, 1999, 45(4): 418~422

29 6UV, ~WX, �YZ. ËÜ/[\]���^(���. <: ³_��MNQ. 
Ý: �ySTß, 1993. 133~146

30 ` a. �b����yåæ. <:~qc@A. �!d?�(efgh�)��. �Ý: �ÝB�STß, 1994. 160~202

31 Stein H J, Markey R J, Morgan J W, et al. Highly precise and accurate Re-Os ages for molybdenite from the East Qinling

molybdenum belt, Shaanxi Province, China. Economic Geology, 1997, 92: 827~835

32 �±², (�i, ÄÅ*, +.Aj¨�µ����——kÆ�$l[\���µ(9)���yåæ. �y�m, 1985,

59(3) : 241~257

33 m�n. kÆ	o>[\��y�H�6�åæ34�jvx. ��"�, 1992, 17(2): 151~158

34 Wang, L G, Qiu Y M, McNaughton, N J, et al. Constraints on crustal evolution and gold metallogeny in the Northwestern



298 � ' ( � (D )) � 33*

Jiaodong Peninsula, China, from SHRIMP U-Pb zircon studies of granitoids. Ore Geology Reviews, 1998,13: 275~291

35 Hart C R, Goldfarb R J, Qiu Y M, et al. Gold deposits of the northern margin of the North China Craton: multiple late

Paleozoic-Mesozoic mineralizing events. Mineralium Deposita, 2002, 37(3): 326~351

36 Mao J W, Qiu Y M, Goldfarb R J, et al. Geology, distribution of gold deposits in the western Qinling belt, central China:

Mineralium Deposita, 2002, 37(3): 352~377

37 ���, pqq, r �, +. ö³´st¬�����t�. ���y, 1998, 17(uv): 765~768

38 wgx, �^y, 6�z, +. t¬{|}~���1234��. ���y, 1998, 17(uv): 55~58.

39 wgx, ��0, �^y, +. t¬{|}~�ÌÍÎ£¸��/. �°�6��«�
m, 2001, 20(4): 286~288

40 �}�, r�N. M�-��ù“A���”��Ë�«. ���yË��, 1996, 17(1): 1~15

41 Pan Y M, Dong P. The lower Changjiang (Yangzi/Yangtze River) metallogenic belt, east central China: intrusion- and

rock-hosted Cu-Fe-Au, Mo, Zn, Pb, Ag deposits. Ore Geology Reviews, 1999, 15: 177~242

42 n�N , � ä , 6�í . �q�����i�h���Ë�����[��ÌÍÎ�� . ���y , 2002, 21(2):

121~128

43 ��Ñ. n�N. ���. +. �Æ
q����ñ�6H6ä� Ar-Ar£¸34��. ���y, 2003, 22(1): 72~77

44 ��i, ���, ~3�, +. �q� ¡�
b�� Ar-Ar H Rb-Sr +t¢£¸Ë��t�. �!"�, D #, 2002,

32(9): 727~734

45 ¦12�3�A£¤. ¦12�3�. 
Ý: �ySTß, 1978. 1~196

46 n�N, 	¥Ñ, ��þ. ¦§Brs��12ËB��Q�. ���y, 1999, 18(4): 316~322

47 	¥Ñ, n�N. ¨M�!qR�����B©ª. ���y, 1999, 18(4): 291~299

48 �«�, ¬¦­, ~�p, +. B®�
¯B®°�±�c��� Sm-Nd ÌÍÎ£¸34²³��. "�
m, 1989,

34(7) : 522~525

49 �«�, �nÑ, �´µ, +. B®�s^_���¶·�y£��¸¸¹�6U-PbÌÍÎ�l. �!"�, D#, 1997,

27: 310~322

50 Ames L, Tilton G R, Zhou G. Timing of collision of the Sino-Korean and Yangtse cratons: U-Pb zircon dating of

coesite-bearing eclogites. Geology, 1993, 21: 339~342

51 Ames L, Zhou G, Xiong B. Geochronology and isotopic character of ultrahigh-pressure metamorphism with implications for

collision of the Sino-Korean cratons, central China. Tectonics, 1996, 15: 472~489

52 �ÁJ, º », ~¼�, +. B®³��½¾£¸� 40Ar-39Ar H{�¿À£¸T¢. �!"�, B #, 1995, 25(10):

1086~1092

53 Chavagnatz N O, Jahn B. Coseite-bearing eclogites from the Bixiling complex, Dabie mountains, China: Sm-Nd ages,

geochemical characteristics and tectonics implication. Chemical Geology, 1996, 133: 29~51

54 Rowley D B, Xue F, Turker R D, et al. Age of ultrahigh pressure metamorphism and protolith of orthogneisses from the

eastern Dabie Shan: U/Pb zircon geochemistry. Earth and Planetary Science Letters, 1997, 151: 191~203

55 �ÁÂ. �Ã�ÄË�ù�ÄÅÆ�tuËÇÈ¸¸�Á��É��ÞÊ.-Ë�.ÌÍÎÏ���. �y�m, 2001,

75(1): 25~34

56 ���, pqq, ÐÑ�, +. ³´Îf����£��J�34��. ¶Ò�y�m, 1999, 5: 372~377

57 Ó í. B®�¶Ô�y�ÕÖ Rb-Sr+t¢£¸T¢34�y��. ���m, 2001, 22(5): 409~412

58 w.×, �ØÙ, ®ÚZ, +. �!qR3Û�BC�67�²³�«Ë��. 
Ý; "�STß, 1992. 1~230

59 w.×, (1Ü, �Ý&, +. Þ��ß�!B�²³¸¸�!3Û�B�²³àÓPá{. 
Ý: �ySTß, 2000.

1~50

60 �â�. �y��ãM(?äT) . 
Ý: �ySTß, 1999. 1~228

61 åæg, çÅè, %éê, +. 	
�Ä
b34
ë�ì����líËîï. 
Ý: �ySTß, 1998. 1~237

62 é�Y, Y ð. 	�����jË��. �Ý: �ÝB�STß, 1982. 1~41

63 Ishihara S. The magnetite-series and ilmenite-series granitic rocks. Mining Geology, 1977, 27(5): 293~305



U � 4� ����: ��	
��
��������������: ������ !"#$%& 299

64 (  , !ñ	, tö?, +. ��òÒy��ó�ôõ: �4ºö÷ø adakiteyg�6äù�2����. ��«�,

2001, 30(4) : 353~362

65 úCû, üÅý. 	
�¿�þ��3����67�håæ. 
Ý: "�STß, 1996. 1~292

66 � �, �  , (ä�, +. ��������!qR¶	
; �����
�. �y"�, 2001, 36(2):248~255

67 ���, !Z�, ���. �!BCx-�²³: BC������. 
Ý: �ySTß, 1996. 1~110

68 Fan Q C, Hooper P R. The Cenozoic basaltic rocks of Eastern China: petrology and chemical composition. Journal of

Petrology, 1991, 32:765~810

69 Menzies M A, Fan W M, Zhang M. Paleozoic and Cenozoic lithoprobes and the loss of >120 km of Archean lithosphere,

Sino-Korean craton, China. In: Prichard H M, et al, eds. Magmatic process and Plate Tectonics. Geological Society Special

Publication, 1993, 76:71~81

70 Fan W M, Menzies M A. Destruction of lower lithosphere mantle beneath eastern China. Geotectonica et Metallogenia, 1992,

16:171~179

71 ®�;, Y�°, úñ!, +. �h���Ô�«34��12-�	
�����. 
Ý: �ÞSTß, 2001. 1~223

72 Gao S, Zhang B R, Jin Z M, et al. How mafic is the lower continental crust? Earth and Planetary Science Letters, 1998,

162(1~4): 101~117.

73 Gao S, Rudnick R L, Carlson R W, et al. Re-Os evidence for replacement of ancient mantle lithosphere beneath the North

China Craton. Earth and Planetary Science Letters, 2002,198(3~4): 307~322

74 <��, é��, ��	. _Ægñ���Hef�� 40Ar – 39Ar¢£3 ��!. "�
m, 2001, 46(8): 1500~1508

75 n"¥, ^#ý, ��$. �Á��É�\/���Ë��. 
Ý: �ySTß, 1990. 1~191

76 � �, Ó í, ~%A, +. ¦1�����6 SHRIMP¢£34��. �!"�, D#, 2003, 33(4): 309~314


