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R15907* KP-102 BP-102 BP-11 KP-41 KP-57 KP-60 KP-24 Sample 
gr tn/grd grd Qz-dr/ 

mnzdr 
grd/qzm

nzd 
qz-mnz qz-

mnz/mn
d

qz-
dr/mnz

d

qz-
dr/mnzdr 

qz-
mnzd/mn

qz-mnzd 

I�/gII[/[�\�/[��j/g�jI/g���/gi��/g[[I/g�g�/g\�j/g[�I/g�

(Wt %) 
SiO2

g[/\j\/\j�/\iI/\g�/\[i/\[�/\gI/\ii/\g\/\g�/\TiO2

I[/�[j\/�g\�/�g�i/��g[/���I/��Ig/��I�/�g\j/�[�j/��j[/��Al2O3

[g/\�[/\ig/\[�/\[i/\��/\[�/\[\/\gg/\�[/\[\/\Fe2O3

[[/�i\/i�j/gi�/�g�/��i/I��/�\�/�I[/[g\/I\[/�FeO 

��/\�\/\�\/\�I/\��/\��/\��/\�j/\��/\\�/\��/\MnO 

j�/��i/�ig/�\�/I��/I�[/�g�/��\/���/I\�/���/IMgO 

��/I�j/��g/�[�/I�[/I�g/\iI/\��/�g�/�\�/��I/�CaO 

Ig/Ij�/��[/�jg/I�i/�i�/I�j/I�\/��i/�\�/��I/�Na2O

g�/I\�/�ji/�ij/Ii�/Ijj/�j�/I�j/j�i/I�\/I\i/�K2O

�[/\�\/\��/\�j/\Ij/\�\/\�i/\�i/\�i/\�\/\[�/\P2O5

�i/�g\/�g�/���/��g/�Ij/���/��g/���/��j/��[/�LOI 

I�/��j\/��g[/����/����/��Ij/��Ig/��Ii/����/����/���[/�iTotal 

�\�/���/\jj/\j[/\�i/\�\/�\j/�j�/\��/\�A/CNK 
(ppm) 

ggi��[[\[i�Ii\���i[[�i���[�[gg�j\jBa 

��I���<�I�<Be 

iIi�[[g[jij\���iIiIii�\�Rb 

I�\I�[IgII[�I[����I�I��[II�I�i���Sr 

�i���j�[�g�������[�g�gGa 

j/\j/\�/\�/\i/\�/\g/\�/\i/\Ta 

�/jI��j/j�/���/��[/�Ii/��/��/��[/�Th 

[/���g/�I/�I/Ig/I��/��/�[/�U

�[ij������[�[���I�gi��j����I��\�Zr 

gggi[g[g[Hf 

�[�\II��I��j���[�jI���Y

I���II��ICs 

���j���[�Ij��������Nb 

j�\����\[��iiCo 

����\��\�\g��\[i�\gji���iIjgV

�/�����gj/�jI\j/I\w/�z�/�I�i�/III/I�La 

j/[[�[g\g\[/g�[/[�x/zy[/[\�/[�i/gi�/g�Ce 

��/g�j/gig/i�g/izw/v�[/gIi/g[I/iiPr 

[/���/�jg/�i�/�i|/�u�/�[�/��g/I\�/�iNd 

[�/�ji/[ig/g�I/[xw/z�[/[�j/[��/gii/�Sm 

�i/\�i/�Ig/���/��v/u\�/��[/��\/�\g/�Eu 

�\/���/gi�/[g�/[zg[/�I�/[ig/g�i/�Gd 

g�/\jj/\j�/\j�/\|u/ugj/\iI/\��/\g[/\Tb 

��/��\/[�\/[i�/[zu/x�I/I�[/���/[\i/�Dy 

i�/\�I/�\[/�\j/�|v/uji/\jg/\�j/�j[/\Ho 

I�/��I/Ijj/��g/Iuz/��i/�[i/�[[/II�/�Er 

Ij/\�j/\��/\�j/\xx/uIj/\�\/\[[/\Ig/\Tm 

gg/���/I�i/��i/Iwz/���/�gj/�ji/I[�/�Yb 

��/\�j/\�I/\[I/\xx/u��/\��/\[�/\Ij/\Lu 

�g/[\I/gg�/g[�/iuy/yIj/gi�/gj�/[��/[(La/Yb)n 

gg/\i[/\gi/\i\/\w{/ugI/\gg/\gi/\i\/\Eu/Eu* 

�/�I[�/�[�g/�[i�/�[��/ww{I/��ig/�II�i\i/�[\∑REEs 
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Granitoids 

R15909* R15915* R15910* R15918* R15958* R15908* BP-13 SP-22 BP-101 SP-101 Sample 
Kf-g Kf-g grgrgrgrgrgrgrgr

(Wt %) 
j�/i�  ��/gg  ��/gI  II/g[  ��/gg  I\/g�  �j/g[  �I/g�  gj/gI  [[/gg  SiO2

�g/\�g/\[�/\��/\�[/\gI/\g\/\g�/\g�/\ji/\TiO2

ii/�I  ��/�[  Ii/�[  [I/�[  ��/�[  \�/�g  �j/��  j[/��  ��/��  �j/��  Al2O3

��/\I�/\[�/\�[/\I�/\[I/\�[/\[\/\[\/\[j/\Fe2O3

j\/��g/IIi/�g�/I�I/II�/�g\/I\[/�\[/�gj/�FeO 

\I/\\g/\�\/\\j/\\j/\\�/\\�/\��/\�I/\�I/\MnO 

i\/\��/�Ig/�g[/�I�/��I/�\�/���/I�[/Iij/IMgO 

\�/��I/Ii�/�Ii/II�/I[�/�\�/��I/���/�gg/\CaO 

�\/Ij�/II�/Ii\/IgI/Ij�/I\�/��I/�gj/�\j/[Na2O

g�/�jI/�I�/I�I/I��/Ii[/��\/I\i/�g[/I�i/\K2O

\g/\�I/\�i/\��/\��/\�j/\�\/\[�/\�j/\�[/\P2O5

\�/�g�/�Ii/�g�/�ii/�\I/��j/��[/��I/�[�/�LOI 

j\/�\\  I/��  Ij/�\\  ii/��  ��/��  i[/�j  ��/��  �[/�i  Ij/��  I[/��  Total 

��/\��/\ji/\��/\�g/\��/\��/\���/\I�/�A/CNK 
(ppm) 

[j\ [�[ ��\ [�[ [I\ [�[ gg� j\j i\i �ig Ba 

I�>�>�Be 

��[ g� �\I jj j\ [� ii �\� i� �� Rb 

�jj �iI I�[ �jj �g� I�� I�i ��� �[� ��j Sr

�I �[ �g �i �g �j �g �g �g �� Ga 

�/\i/\j/\j/\Ta 

g/�i  j/�\  i/�\  �/�\  �/�\  I/[�/��  [/��/��/�Th 

g/��/Ij/�I/�[/��/\�/�[/��/��/�U

��j �j\ �j\ �i� �i\ ��j �I� �\� ��I �\I Zr 

�g/��/�g/��/�j/�g[ggHf 

�g �� �I �� �� �� I� �� I� �I Y

[g/�[i/��/��/\�I��Cs 

jjjjjj�������\Nb 

iiigCo 

I\ g� �\j ij [j �g iI jg �I g� V

[/��  [/��  �� �� �[ �/�i  �/II  I/I�  I/�g  j/�I  La 

[/�[  [/��  �[ �� [\ [/Ig  i/gi  �/g�  �/[i  [/[\  Ce 

[I/ii�i/iIg/[Pr 

j/�[  g/�i  �\ �/�j  [/�\  �/�i  g/I\  �/�i  I/�[  �/�\  Nd 

I/I�/I�/���/I���/gii/�\I/g\�/�Sm 

[i/\ji/\�I/\ji/\��/\��/��\/�\g/���/�\g/�Eu 

I\/Ig\/Ij\/Ii\/Ii\/IIg\/Iig/g�i/���/[�[/IGd 

[[/\g�/\g[/\g[/\[\/\[�/\��/\g[/\i�/\[i/\Tb 

��/[\i/�I\/�gi/IDy 

j\/\�[/\�[/\�\/\g[/\i[/\�j/�j[/\�g/\gg/\Ho 

[[/II�/���/I�[/�Er 

[[/\Ig/\�[/\I�/\Tm 

�\/��\/��[/�I\/�I[/��\/�ji/I[�/�\�/I�Yb 

��/\Ij/\I[/\Ii/\I�/\I�/\[�/\Ij/\[�/\Ig/\Lu 

i�/j\[/g��/g�g/g��/ig\/[j�/[��/[gi/ggj/[(La/Yb)n 

[�/\i\/\g�/\gj/\jj/\jj/\gi/\i\/\i\/\j�/\Eu/Eu* 

[�/�g  I�/��  [[/j\  ��/�g  iI/�\g  i�/jI  �i\ i/�[\  j/���  [/���  ∑REEs 
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>:	Q��- (�:�
�-!" 1�V'A��6*3�-�':� �� !:%�5 SiO2>2��� �� FeO/(FeO+MgO)]�i.[F�23B bQ ���q2 �!A�q"3�-!" �V'A q��6*3
�-� �68)T'�A(�  
�-!" �2 bQ !�V'A��6 *3$��;
�!5 T'� �-� K
-!()I-type (��-� <(a0 .Y(�:�
�-!" 1�V'A�6*�3�-�'q:� �� !:q%�5 SiO2�� 

>2���Na2O+K2O-CaO-!2 3a0���(5 ��C
�(=���
.�'2 ]�j.[

!S�$) �-*�� H�#-!2Rb �Nb  Ta�6�-�':� �� 3a0���
a='�������AQ�#��-!" �V'A��6*]��[J$# ��637'9� 3 

��:) �:���,9,08 .�:5  !:(= �� !:%�5 <���k$�3
1�-� !	)VAG (�;�
C !:(= �2 ��'Q!2 ���= )syn-COLG (

� �-!=�"�*�!)>+%i.(�:� �2
�-!" 1�V'A��6�-�':� �� �6*3

-*U�*$$5 3�-!" ���6)>+%j(]I\[!S�$) .�-��-!=  Zr �
Nb �Ce  Y�4�� >2��� �� �63FeO*/MgO  10000*

Ga/Al !2-!2 �� �G PQ�%�
�V�r"8 �A�C
)Molar AI = Na2O + K2O/Al2O3(J$# � !:(= �� �6

�-!"���63I� �-!= �"�*�! .

>:	Ra='���-!" ��V'A��6*3!:%�5 �6�-�':� ��3a0��a='� ���q���AQ�q# ��]��[�q�- ](Rb >q2��� �� Y+NbY ](Rb >q2��� �� Ta 

+Yb� ](Nb >2��� �� Y�  �(Ta >2��� �� Yb .��':���,9,08 .�:5  !:(= �� �6���= . ��  ���"��'Q!2� �-!= �"�*�!SYN-COLG: Syn 
Collision Granite, WPG: Within Plate Granite, ORG: Oceanic Ridge Granite, VAG: Volcanic Arc Granite 



K
!� ��#�:�-�:�N� �3��28!�� �:�6-!2- ��'G�-��;0'(5 H�  .-!
- �#�$% ���5  �#�$%�'(2 �(O� [[\

>:	Sa='���-!" ����63�6�-�':� �� !:%�5 3-*U�*$$53�-!" �V'A��6*]I\[��- ]) (Na2O + K2O/CaO ( >q2��� ��1000 × Ga/AlY ](
FeO/MgO >2��� �� 1000 × Gl/Al� ](Zr >2��� �� 1000 × Gl/AlX ](Nb >2��� �� 1000 × Gl/Al�  ](*�-
V�r"8 ��Aq�>q2��� �� C

1000 × Gl/Al .-!qqqqqq2
�qqqqqq�':� H�qqqqqq#- ��-!"  !qqqqqq:(= �� �qqqqqq6�V'Aqqqqqq��6*3T'qqqqqq� I Sqqqqqq� �-!qqqqqq= �"�*qqqqqq�!.
FG: fractionated felsic granites, OGT: unfractionated I-, S- and M-type granites.

0'4+$) �-�':���5�Q !S�$) �-*�� �:5��2 �*%��O$�2 Y�
����
!REE�*$5 
�]I�[��#��O$�2  3Q!2 �)!	 !S�$) �

5�Q  �:5��A%'" �2 �4�� Y�3� - ��]I�[>+% ���
�*% ��-� .�,�*�- .��$B �+�
� �*��'%$M�"*%�!S�$) �� 

5�Q�:5�C4# Y�)LREE (5�Q !S�$) �2 �4���:5�Y�
/$#��)HREE ( ���:63��':� � �6
� �*�'%�*.Q!2 ���
��':��63	�� �C)��':��63 �2 
"D���-��2 (=���
�aU-!� ]

���'%%'V^ 1�2 �2�:�(�0 ��"*%�*%
���� *
!Rb �Ba 
 Sr� -� ��'4� �2 .-'0.^fG 
5'�(5 �f�5!0 �� C�- `
�

J$#U'0 �6��!5�.
��':� C3#-�*32����W0 >��a�'� !�
Q!2 �-*����-��5�J$# �� �6)^fG *$���
�f5'
��r#*(	 �

(=���
(�'�A#�!S�$) �-*�� �� �	- 3.'B Ba  Cs �*% 
�#-�-�-� 3���� 
2 �- K5 !���O$639$� �
G �'�K)Eu ( �2

 �4��Eu/Eu* P�,��#- .0�'S ���- �-*�� �5
!�5 �

�- !A:5
2 �*%�2 C���O$639$� ��#- ]II.[- !2
H�#- �
�:63J$# 2 �6���O$639$� �
G �'�K)Eu ( *��-�)n *U

�>+%  �.(���� 
9$� !�%�� �^fG �'4:5 �- 
�(5 �f5'�C
��':� ��� �2 �5 �#�6�.-;Sr�G �
�)�- !A:5�\\ �� &!" 

�0 (�:6 ��3��':� �6)2�;U
��':� C(���0 ;�
� *��'% .
��#��O$�23Q!2 �)!	 !S�$) �5�Q  �:5��2 �4�� Y�

�A%'"3� - ����*$6� .�,� 3$M�"*%�� !S�$) �� �	'A��2 >
T�a%
�'���;2 )LILE ( *$���Rb �Cs �Ba  Th !S�$)  
5�Q�:5�C4# Y�)LREE ( *$���Ce  La)] i/j�
�/[La/Yb)N =[(� X*% �2 �k#-  !S�$) �2 �4�� ��F�2 .-*
)HFSE ( *$���Nb �Zr  Ti5�Q !S�$)  �:5�/$# Y���
)HREE ( *$���Lu  Yb�#- .�6'/�-3!S�$)5�Q �����

/$#��!�0 R�S
L�4 �*% -*U)]ji/��j/\Gd/Yb)N =[(
�#-.
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HFSE $M  �"*% ��63LILE ���q6 PQ�% ;�
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