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M<ÓïD���òï���Ö×��ï��PêëìØ�. ówôÕ£õ�@ïD��Pï

��, ó�@òï��, Ö×���m���, ¡êëì��m�Ö×�.

2 
�����

ö÷øùúWSsö÷¿ Sr, NdTUOCM�ûRNOØ�øù[5,6], øù\ücýþl

�¾Hs½��[10]. øù Pb, UTUOÉÊ@H���������VG354p��	öÐ, 


9TUO��öÐ Pb, U�R. ����W H208, ����W H235. �RÏ 0.20 g�
ø

ù(� PbR��øù�� 0.40 g), 9 HF + HNO3�ø. 9 HBr'�øù, ]H�§�m���

�,, ��9 HBrP HNO3���§ PbP U. � ø NBS981J�!úö÷"W 206Pb/204Pb =

16.9376#0.0015(2δ), 207Pb/204Pb = 15.4939#0.0014(2δ), 208Pb/204Pb = 36.7219#0.0033(2δ).

$�ö÷ú%:&'(), ()��l� U&'W 0~0.13 ng. ¼½�ö*� 3q� Pb�

R(0.4~−1.1 µg+g−1)øù, Hö*,-9)./0123�¼4�*�, 25 Pb �&'6W

0.56 ng; ó7 5qøù Pb�RW 1.8~3.6 µg+g−1, &'W 2.24 ng. 2$qøù�TUOª"

P Pb ��Rú925�&'"¨¸8`. Pb &'2 Pb �R9��:;2��JÉøù

�0.3%, 2�� Pb �R�<Éøù, Ó��=)�øR, Pb &'9��:;�0.2%. H8`

Pb&'!, :;>��?� 0.2%. ÉÊð� 1.

� 1 �����-����	 U-Pb 
���

�� �� ��
206Pb/
204Pb

206Pb/204Pb
(t=130 Ma)

207Pb/
204Pb

207Pb/204Pb
(t =130 Ma)

208Pb/
204Pb

238U/204Pb
( µ )

Pb/
µg�g−1

U/
µg�g−1

Dzh-89-1 �	� 
�� 17.242 16.936 15.576 15.561 37.998 15.0 0.4124 0.1034

Dzh-1 ���� 
�� 16.839 16.761 15.560 15.556 38.058 3.8 2.3394 0.1449

Dzh-2 ���� 
�� 17.189 17.132 15.637 15.634 38.143 2.8 3.6491 0.1645

Dzh-5 ������� 
�� 17.079 16.969 15.633 15.628 38.007 5.4 0.9616 0.0850

Dzh-6 �	�� 
�� 16.715 16.597 15.582 15.576 37.865 5.8 2.3455 0.2225

Dzh-88-1 ����	��� 
�� 16.514 16.440 15.412 15.408 37.679 3.6 1.1553 0.0687

Dzh-88-3 �	� 
�� 16.159 16.115 15.340 15.338 38.009 2.2 1.7814 0.0630

Dzh-88-4 �����	���� 
�� 17.081 16.956 15.577 15.571 38.190 6.1 2.3016 0.2275

3 ��

3.1 U-Pb ����

� 1�������-�	� U/Pb-Pb
 Pb/U-U�. ���������������
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(��������� ��� MORB


����!"� OIB #$), %&�

� ��, '(&�), ������-

�	�*+,�-.�/�
01,

(2345�-.�)�6#$789

%)�:5�;<=���>?. �

1 $@, %&�� ��A����

 ��(DMM)B�C� U-Pb DE ,

F45�-.�� U-Pb DEGHI

J�&�). ������-�	��

U, PbKL6 U/Pb, Pb/U5M�N�

���� ��(O%&�� ��)

A&�)(O45�-.�)PQ , R

>S Pb KLTUV+ MORB WX.

YF, OIB(:5�;<=��(789

'%)[10])6'�)Z[H<� U K

L
<U/Pb\� 1�]^�����

� -�	� , _A`abcdefg

(h� 1(a), (b)).

3.2 Pb �����

� 2 �ijklmno� 207Pb/
204Pb-206Pb/204Pb 
 208Pb/204Pb-206Pb/
204Pb�. � 2pq45�-.�� Pb

rstuv [10]A5�w�x#yz

�	� Pb �rstDEfg[11]. 5

�w�x#yz�*s�{��)u

v�|}�~-.��, [�`�W����7�&�). �f��A`S��E[ Pb uv

�fg�[11]. �� 2(a)����, 5�w�����-;����� 207Pb/204Pb-206Pb/204PbDE

�E�����cd, `S 207Pb/204Pb ��V\pq�&�)uv�:45�yz�	��[11]�

WX; �������< 207Pb/204Pb��Z��f��� 207Pb[FH�� 235U���. � 2(b)

�@\{B~r 206Pb/204Pb �, 5�w�����-;����� 208Pb/204Pb  ,¡G`-.

�/�601,�<, pq`�W Th/UH<.

¢�£B�L Th �KL, ¤¥¦§ 206Pb/204Pb
 207Pb/204Pb jk�lmno. \� 3 �,

lmno¨ 130Ma �5�w�����-;����S 207Pb/204Pb �� Pb rstuv©YA

5�wyz�	� Pb ~r[11], ª�C� EMI��; «�< 207Pb ��
¬5®¯°±�[15]

�6²³:5¬´�µ����¶· S18-60/1[16]�C , \~rO~J� 206Pb/204Pb � , `
207Pb/204Pb 55<�5�w¸B��)��(�x#yz�, /�-.�6;<=a¹�), ª

<������ ��
 EMI.

� 1 ������-���	 U/Pb-Pb(a)
 Pb/U-U(b)�
����� !"#$ , %&'()�*+&',-.�	� /0

$1[10], MORB, OIB � /0$1[12], 23�4� /0$1[13],

53�	6�7� /0$1[14]
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� 2 ������-���	 207Pb/204Pb-206Pb/204Pb (a)
 208Pb/204Pb-206Pb/204Pb (b)�(t = 0)
+&',-.�	*%&'()�8� /0$1[10], +%&'9:��	 Pb� /0$1[11],

;<&=>? Smoky Butte@��� /0$1[15], S18-60/1� /0$1[16]

4 ��

4.1 ����� U-Pb ���	
��

��������(MgO > 15.5%)	
��, ������(MgO < 11.5%)�����

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

������-����012345�678, 9:;<=>?@A���BCDE�
��

���F��������GH, @ MgO� 12%~ 13%[5]. I 4*J, KLM Dzh-6N, O

��� U, Pb��PMgO��QRS�TUVVW. LM Dzh-6XYZ[, �MgO��Y\,

] U ��^_Y\, `01	a�������"\bC�. cd78*J������-

���e��f)���gh"ij[3,5], ]@ Ar-Ar klPm� U-Pb klno[2,18], ap

��	����qrs���qf)�tu, vwU��Y\. xp, y Pb-MgOFU-MgO

UVIz(I 4), {�|}~@+,��� Pb�2 µg�g−1, U = 0.11 µg�g−1, �I 1e�S�

������4�������4�P�4���#����GH.

=�78*J , #���� -�������6BC	����P4�U�����
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� 3 �������	-
�	��� 207Pb/204Pb-206Pb/204Pb �(t = 130 Ma)
3�4AB��C&'9:��	 PbD%&'()� 206Pb/204PbEFG8HIJKL, EMI? EMII/0$1[13],

;<&=>? Smoky Butte@��, S18-60/1� /MNO 2, MORB� /0$1[17]

�[1,4,6], O�����|&��4���������4�����4�. I 1 �����-�

����� U/Pb-Pb F Pb/U-U GH�VW J������-����¡,��|&����

����4�������4�, P4���¢V; �4�B�|&01���4��£¤¥

�¦�, Pz4�¢V. ��cd§�=¨K¦�©ª/O«¬���-���45�6BC

� ![1,5,6], $®J`n��¯°P4�z±�V[2]. ap, #��«¬��-������

U-Pb��Z²|&	�����4�³?´µP���4�¶�4�U������.

¯·z, ¸c¹º�#��4»¼½¾w�¿�#ÀÁ�4���ÂÃ�ÄÅ. pN, Æ

#��\Ç��KÈ 2ÉLMN, Ê#ËÌLMP OIBnLÍ�Y\� U��F U/Pb. =�

78*J OIB�\ U/PbPÎÏÐÑ¥4��Ò��UÓÔÕ��V[19]. ap, Ö�����

��-����¡,�����F4����×ÓÔ�ØÙ���VW, DÚ�Xg�\ÛË

� U ��F U/Pb. �_, ÜÝÌx%Þß`à.á. ÜÝâã�������+,�� U/Pb

Xä�åæ� OIB� U/Pb, çèæ�MORBw¶�����4��éê U/Pb. a�ë�´ì

tí�´µ� U/Pb XäX�»\, ap�����»DOÍ�îæ� U/Pb äFYæ� µ ä.

I 1���������+,��� Pb��\�MORB, ` J��æ µ Z²	���»X
�����4�îïð PbbC�.

4.2 �������

Öc=ñ, ������-����æ 207Pbò2� Pbóô3Z²F#��õö��� Pb

w¶ EMI ÷ø. #��b�ùúûüý�þ�sõö�£��	��ë�´ì�#���4
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� 4 ������-���	 Pb-MgO(a)
 U-MgO(b)���

MgO������[5]

�, @�� Pb óô3Xä 207Pb/204Pb F 206Pb/204Pb �"æ[11]. �#�Å�Ô����m��

��23BCÍ�J��4�Z²[4], pN, ���	
��µe��¾�������µ

�ε Ndä(−18)�æ������4���Ò����µ�ε Ndä(>−2.2), � J���æ��

Ca�������µJ���4�� ! [20]. wz®x*J������-����æ
207Pb/204Pbò2P�4��V. PpU�. #��4»eí)����e, �º�4� EMIò

2��¿��®x. vw��cd78F#��·��4���, {���, #��«¬�

�-������æ 207Pb/204Pbò2|&	#��×ë�4�, �%	 EMI.

������-����\ 207Pb ò2��45< !"#, a�%|&	�����4

��×ë4���(I 3). pN, ������� U-Pb ��¶ U/Pb XPz4�%ó, �� Pb

óô3BCçP)*ÓÔz4��Æ#��\Ç��%ó[10]. ap, O\ 207Pb/204Pbò2ç%

	$%z4�, �&�|&)*$%ïð���4�ò2, Oò2�Y\� 207Pb/204PbFU/

Yæ� 206Pb/204Pb, Í� LOMUò2Z².
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{'6(�)>?4�eDO¿�æ µ ä4�[21]1)2). Douglass <[23,24]�78Æ#*Õe

+	
�,- ç.?È LOMU(æµ )ò2 , $/?È LOMU ò2�óô3Z²�æ
206Pb/204PbF 208Pb/204Pbw¶æ 143Nd/144NdXä, 0�� 207Pb/204PbFY\� 87Sr/86SrXä, �

)*È1���2�zë4�e������4� . _� , {�34q , æ 207Pb/204Pb �

LOMU ò2(Ö Smoky Butte 56�[15]F7#89:�	
�[21])P EMI Í�;<Uó� Sr,

NdF Pbóô3Z², =p¢>»�, ?�\ 207Pb/204Pb(207Pb/204Pb = 15.700)� LOMUò2(Ö

*@#AB56�[15])CÍ�;<%ó� EMI F EMII� Pb óô3Z²(I 3), ap�|w£

D�nÍ�Z[� Pb óô3Z²���ò2. ¯·z, Douglass <[23]�EFÆ#*Õe+	


�,-� Pb óô3Z² , ��ÁGãH� LOMU ò2� 206Pb/204Pb = 16.500, �
207Pb/204Pb \I 15.700. Kamenetsky <[16]&JÄÅ�Í�KL LOMU Z²���Æ#*ÕÕ

e+	
�,-LM (S18-60/1)ç�Y\� 207Pb/204Pb(207Pb/204Pb = 15.701, 206Pb/204Pb =

17.188). ap, ÜÝÄÅ�#��«¬���-����»�\ 207Pb/204Pb�æ 206Pb/204Pb�

LOMUò2	nÉ%ó� EMIF EMII���ò2. pN, MNO<[25]ÄÅ��PQR�ST

U������ Pbóô3Ìx)�nÉLM 207Pb/204Pb\I 15.680� 206Pb/204PbV� 17.000,

ç÷ø� LOMUò2. `à LOMUò2W1�X$)�sÍ�\ µ ä, qX$)rs��2

$)0�æ µ ä���YZ. 9:;< 3)-.[�e'\ë]�F]Æ�^�eí)���

���� Sr-Nd óô3Ìx, >?�#�ù×ë����45�6Z²P]��^���÷

ø, ` J�#��ù×ë����_¿�Í�X$)��YZ�$%������u�.

DÚ>?, `_��-�����+, Pb óô3ab�h	�4�F LOMU �ò2©�

�Z², ]	���������4����(MORBL)� Pb��?� 0.541 µg�g−1[13], X

���4�F#���4�ë�´ìtí���� Pb ��(��� 3.2 µg�g−1[26]F 8.2

µg�g−1[10])æÛË, wo�nc����u��d¥/+,��� Pb óô3 !%#. ©�Á

GâH(eI 3)*J�����´µ�fghi&#|wIq 60%~70%. ap, {�¢>¨K

�������4�u�jPÑk¼ò2©��|&�. pN, Ö�������-����

+,��?	�4�F$%ïð���4���ò2©�, º������4��´µjP,

`)4lm���4�?&w�no�pq.rs#��tÛ�4�F���4�üíë�

´ì, `	uwvh�; Ö�	¼ò2©�, �4�F���4�ë�´ìvW���|wm

���u��#�z±�ù¥, `É.áîxyüí. ¯·z¼ò2©��Z²|� Pb-Nd,

Pb-Sróô3IzÛqz{���.

[�������-����ónBLM� Sr, NdF Pbóô3Ìx, {�|w/����

��-����»�Ñk Sr-Nd-Pb óô3|��}. I 5 �O���-���µ� εNd-
207Pb/204Pb

F 87Sr/86Sr-207Pb/204Pb I. I 5 z{4��È`nBÌxi~W1 3 É©�ò2: �Í�e<

� 207Pb/206Pb Xä¶\ε Ndä���4�ò2, æε Ndä¶æ
207Pb/204Pb Xä��4�ò2F

1) Zhou X, Zhang J. LOMU-PM connection: A continental EMI debate. Abstracts of the 8th Int. Conf On Geochron,
Cosmochron, and Isotope Geology, US, 1994, Geologica; Survey Circular 1107, 368, Berkeley, California, USA

2) Zhang M, Zhou X, Zhang J. Nature of the lithospheric mantle beneath NE China: Evidence from potassic volcanic rocks
and mantle xenoliths. In: Flower M F, et al. ed. Mantle dynamics and plate interactions in East Asia, American Geophycial Union,
Geodynamics Series, 1998, 27: 197~220, AGU, Washington D C, USA

3) �	
, � �. �������������������� !"#$%: &'(�&)*+,�-�

Sr-Nd./01�. 20012345�6��7"#89:;<=>?@ABCD
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æε Ndä¶\
207Pb/206Pb Xä�$%ïð���4�ò2(LOMU). ` 3 Éò2GH�U��

�|�C������-���� Sr-Nd-Pbóô3Z².

� 5 ������-���	 Sr, Nd 
 Pb ���

���,.E 3

�_, ���4�ò2|w¿��%ên����4�Ge, ç|w	������P

MORB ÷ø�	
���. ��q���4�F�4�ë�´ìvW�s#�&���, �

���������u�d¥�¼ò2©�ÁLYyEF�ü�4�¶���4�ë�´ì

��&��. ��, {�º���®x|w¨K���u��d¥.

4.3 ��������	

zñ��*J#�������-�������»Í�J���4�F$%ïð��

�4�(LOMU)ò2¶�����4��¼ò2©��Z². ��ØÙF]��^üí�-�

«¬tÛ�����, d�����|&���¾F��¾üí1���, ooe'\ë

���#�z±[2,27~29], y��üþ�s#ÀÁ�����. ¼ò2©�Z² J, z±��

�4�¶ïð���4�ë�´ìtí�´µ%	'(¤¥e�z4�, �W1�nÉ���

���.á, ´µy�|P�4���U���, t@��Ûqë�����b. `à��

¾�������.á=£���������µ�?�k)678v®· [30]. ���	 ,

`�������µ� Sr, Nd F Pb óô3Z²[20]P#����¾���-�����÷

ø[1,6]. {�}~`�������µ�æε Nd äZ²ç	������ P�4�U���

���.

5 ��

ÜÝv�Û�01��|���:

(1) #��������-���� U-Pb ��Z²*J@�»Í����4�����

��4�P�4�©��Z², �F4���¶×ÓÔ��¢V.
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(2) Pb, SrF Ndóô3|��}��È������-�����»Í��4�u���

����4�Fï 207Pb/204Pbæ 206Pb/204Pb�$%ïð���4�(LOMU)¼ò2©��Z².

�	����P�4�U������.

(3) O��U���.á|&Pb�ù«¬����1�¶�������V. �`

n.áe, z±����4�¶ïð���4�ë�´ìtí�´µ����� ¡¢, $

P£¤�$%ïð���4�F�4�U���, y��CÈ#��«¬��-�����

45�6Z².

� � � �

1 Bor-ming Jahn, Fuyuan Wu, Ching-Hua Lo, et al. Crust-mantle interaction induced by deep subduction of the continental

crust: geochemical and Sr-Nd isotopic evidence from post-collisional mafic-ultramafic intrusions of the northern Dabie

complex, central China. Chemical Geology, 1999, 157: 119~146
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