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� !"/�$� ���W 9P%� �� 'D.��0�".RST
�X�2)� �/�SD� Q��= 

�> - !��>��D �> H�"���/4���g 
[� �&��D .&T% - �&;38 H-"
�
!"0"�% .

�/���>4=�(T &� ��V="�	 Q&9#0 �2�%�- "�!�%"�% 4%
�/���> '
.�8
��U��&��;38 - !��> .(�
�!"$�"�% .=�(T&/�7 �/��V="�	 Q�

>��/���> �0�� H��+�
).D�,�
���/�
(�	�> �>�
��%�;%4��
P.>����2� �% � �/
� !"�� �%")8 9��0 - "��0
��45�6�4�/4

RST �% :|�D
> - ;U= "*�U���/ �;8�%�D ��SD�&8�&�"*(�/ 
)9#0sA(.*q2/&�)> �� '����2� �% �/4Z*= �/49#0.7� 

8.T �	�> �!"0&(���)0 %4� -&�D-.#&#$8 '&�=% !"0 9.
�-"C �� ;8�%�D��%���2� �%#$8 %� �/&� 9�"/� .��D�-

�/4��	 �� ;8�%�D 4��P �>&� '
��D .,��/4#$8 Z*= &9
> - !"0�"*(�/ ��60 - 9#0.�%")8 ��4��D �% ��/4;8�%�D 

5�6�4�/48�TW &� �
� !"��0�".�� ��B�� 4�/;8�%�D K�@%

Z*=���%.7 4�/
��
(�0�C &A�*B �>.@��% �#
 �> !��8 
��/%�4��%� �.� H.B��� ��%� 1"0 �.P - `P.| ��/ - �/

% ���U8
�(��
�!"0 ���U8 "
"38 Y��(= "�%]L_�LL[.
>&8�&��/4!��8 ��B�� 4���%.7 
��
(�� �X�2)� :$�� &�2-
9#0%�%� - !��> �%�4!�%"�% 4>&'�<��&��"*(�/ .(� ./�7�

%
> '&8�&�%�%� �/45�6�4�/�
8�TW �% &��/4���= �� -
'D.-
�/4:|�D "*(�/ .*q2/&�)> �� '����2� �% % �/
'>&8�&��/

�/"*�U���/ �>4Q/ ;U= "0�4� 1�$� �"*/� .
"*�U���/ ;U= ���%.7 ��
��
��/4%�%� :$�� 4!�%"�% 4

�<�/��&����D - !��> .(���/49#0 � �8 �%�&�29#0� - �%�&1�
��%�"�% .�%"��% �� ;U= "*�U���/
Z*= '�/
> - !��U� 1��#&'

�8 .6+�z8 "+�� &&.��"*D.
8�TW i�� -�&���2� �� �� �/
� !"��0�".8�TW J-% i��&��/4

���=�9#0 �> �D "*(�/ 5�6�4> �� &8�&RST �;8�%�D ��
- �SD�
=�(T&� �/��V="�	 Q
� !"�"��0 .%
8�TW '&�� �� H�"� �> �/1-� 

� "*�U���/
!"0 !""�% .8�TW&��/4.�8 �-� i�� 
Q/ ��U �> - !��> ")>
/ H��+� �� ',21-�Z*= �/4� !��8 
� !"�"��0 .%
8�TW '&�-
�%-%.	 �/�.(2D 48�TW �> �U�� &��/4J-% i�� "��%�.

92&DZ*= - :$�� �(
��
���%.7 !��8 �% �
�2�:
%� �=�8 �D !"�.&7.> �� 4�/!"0 ~rI 4�%�� 4�/"�% .Z*= 4.�U2/ 9n� �� 1�>;&� 4�/
8�-�3� ���7.7� 92n(� �!��8!"0 9
"U8 ��&0 �&8�&> �&��*&(D% - ��&0 �&8�&> �> - !"0 �"�%.
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�2=�I �.U/� ��
���D �
�t� 1%.
% �=�*0 ���D - �=�*0���> ��3� ��x

92&E^�% :(� �23����D 4!"*/� 9&#$8 4�/!��8 4:$�� 4"&?�(&�%.7 4.A:(45�6� - ��V="�	 Q&=�(T ���> �0�� :
 - �&8�&> �% �
�/
1W �� �SD�
RST ) .���XPL .(���D H%��O(P% ;8.D �% �/]��[I% "�"0 j�U(.

�B#��!
%�
:�/4���� =�.>�%�%� 4J�20 "�-� I.0�.[� �% - "*(�/ 

Z*=��,�4��8 !-.7 -� �> &� Q�"��0)9#0 �.(J-% !-.7
D.8&=%� K&(�.D�*	 �% - "��%� 
���/4RST - ;8�%�D 
�SD�
#$8&!"0 9"�% .%
%� '
:%�%� �/4�%-%.	 �>&.($4!-.7 �> �U�� 

*(�/ �-�%�%� �D "4D.8 &�-;��� K
��
(�"*(�/(���t - ��
>&'��8��"��%� .(� .%�
:�/4=%� &(�%�%� 4�	�> �/4

	��T&.4	��T-.���7 -&.4)�/���>4U�| Q/ �> &RST !"
�SD� (
��D �% - "*(�/��/4RST 
> ��SD�&8�&�/"*�U���/ �;8�%�D ��4

!��I - ;U=%4��D -��/4 .	 ��"D8 �&(��&8�TW - �&#$8 �&9
!"0 "�%)9#0 d^�% .(RST
�/���> �/�SD�4%�%� - 9#0��P 4

��r*�"*>4"*(�/ .�/���>4RST 
P.> �� ��B�� �SD�����2� �% -
/�7 ��/���>.@ �	�> �5�6� - �(0%�4�/�
8�TW �% &� - �
�� 'D.

1W� �/
� !"��0�".�/���>4>&8�&9#0 ��)> �� - !��> �%��
���2�.�D �> QD �%"�� �> �/
T% - �&;38 H-"
!"0 �"�% .6�W&J�U �/
9#0� �8 �%�&9#0 �2D.8 �> �%�&!��I - ;U= "*�U���/ K%4"*(�/ .
�/���>49#0 ;8�%�D /�7 - !��> �%��7���P �)�P �	�>&3�(

� 1�$��"*/�)9#0 d^�% (.%�
�/ :4%�%� �-� !-.7 4D.8 &K
�-;���
��
(�*(�/ (���t - "�>&'x(��= ��8 .(� �/�.(� 
"��%� .%
!-.7 '� �	�>
��%� ;%4"*(�/�/���> �% -4RST 
- �SD�

!��I "*�U���/%4#$8 &!"0 9"�%)9#0 dA.(% ��
���2� '�/
/�7���D ��/4�D&T�*&� '�D-.&�%-%.	 �> ;�!"/�$� "+�� "*| 
����0 .=�.>��/4%.n+ �
-Z*=(0�,��%� �D �%� 1�$� 
:-
�/4=%� &(��-;��� -
��
(�!��8 �� ��B�� 4�
��%�;%4:$�� 

0�C "I�	&.= ��23�% �
"*(�/ ~.��&91W�0
�"  .]�P �> "
% 9��D 1"0 �.=
%� 5�6� 1��� �� !��8 '
:"0�> �/.

���� ��� 
>&�% `LbF���2� 4(=� �!��8 �% 4%� - :$�� 
:�/41W

~2B�-W4�"0 "..(�> �% ���2� ���| aV=
���2� '�/4~2B -
�-W4!"0 �>=-&��4Z*= "0 �(�#0 '#0"�'D�.P �% -

OO�8�J"� SK100%.> 4!�%"�% �> ���2� 1�.D�.P 4>&'
Mc/F–LbF�&"0 !��6(=% 1-.# .��D 1W �% aT��/4,*= &'�>

�% !��6(=%�&��=%"B �1%�.� ;4]�*z� &���]�@ -�-4�� �� 
~
,*=&')4�
"
(� "&'�(��=%"B �4"�"0 .���2� ���/4�="> 

!��8 �% !"�W���W ��/&-� ;4!-.7 �/4�8"*| �
�/���> �% 4�
'D.
 "0 ��3�%-� -4%�
:�/4-�4���> :8 =�.>�"0 ��3�% .A��(�%

%
!-.7 '�/4- j�=%.> 
7��./�� 4�/���> 4�
� - 'D.&1%;
 ���W JSn�%�>% !��6(=% �=%&"HF�	.7 H��+ .�/���>4�
'D.

K2> �� aV=�/4���68 �H"� �> b�> !��D 9P%� �� �-� ���U0 
���4_cE�B�� 4(��= �"�"0 !�%� �%.I �%.7 .aV=_F!.rI 

NHClM���2� �> "0 �	�t% �/"����2� !��>-� -K2> 9P%� �/
���68�H"� �> Ls��� �� � �= 4_cE�B�� 4(��= �I �%.7 �%.

"�"0 !�%� .�%�-% .+�*  1W �% aT&.+�*  �% A.= - ���
.,[�&.
Hf -Lu~2B - %"B �-W4"�"0 .��=%"B �% aT4�% !��6(=% �> �


:�.7'D% �
=% - AW �% .+�*  '&�/"4%.> - !"0 {�T !%.2/ 4
!�%"�%7&.4%
p�8-;�/4�%�-% &���2� A.= - ���/4�> !"0 :$P 

Si-gel"0 ����� �".!���W 9C%.���=48&��(&��/D"�% �>�z8&&.
� �>�$�
'D. !��>�=% .> Sh� ��B4K2> �/4���68 ��-.� �% 

(=ST&#�A�� "0 !��6(=% �%� .;38
��/4U-PbY-� �> ID-
TIMS - R-.� ��=% !�,$�%� �� =- �>&��4]&�.B \*= ^�J"� 

MAT 262"0 ��3�% .
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"�B��!��20 �����> ����x� �23� '= '&&)8 �> :$�� 45�6� 4��&�%�-% Y-� <4-� A.=. . .���

92&F7 !��8 �% �
�2��> �D :$�� �(
��
���%.��&=-:
%� 4�=% !"0 ~rI �&=%� - �
��
�-;��� a*B �% ��%-%.	 4�%�� 4�/.

92&G^�% :(Z*= .
�O8:
%� �% 4��,����D - �(&=%� 4�/ 1W �� ��B�� 4�/)���XPL .(A:(Z*= .
�O8:
%� �% 4��,� - �(
��
�-;��� 4�/
���D 1W �� ��B�� 4�/)���PPL(.���D 4�/��O(P% ;8.D �% �/]LM[!"0 j�U(I% "�%.

�H��<� Pb-U�� ���><� �� ��!
4B�� 
� ���� 
�B#��!
)I
)8&&% '= '
T�8-;�U-Pb 
#�I� �% &e.8
n+ - '&�.8
'

Y-�%.> �/4��-%.>Z*= '= �/4�5W 
1�7.7� - '!��> �=%
]Ls <Ld[.K=�*�.8
��D '�%.> �/4)8&&'> '=�%
�Y-� '
�
8 �'D.&��(&����� ��
v���> - �&"*(�/ �.% ��
� '&� 1�
'D.
�-%&.(�> - '
��D '�%4%.> �D ��> 4>&�/��D .($4=J�3*=��%

� !��6(=% 1W�"0.�
%.%
��D '�%�%� 4-
7���/4�> .On*� 
�.	41W �D �=% P %�&��%.> K=�*� 4��&1��� '3*=��(P�= 
"0 .�2/ �%4�
'D.
��D :��=% ��= )(�=�b/o(% �> �
'
*)��7��%�/ 9>��� �� �D �	&;
#�P&���=% �-��� .% �-�
�#*
��D��
7��%�/ 9>��� �� 'D.�0&2&��
��7.7� -���-��� 
�
��4= - ��%� &> 1W Q(� �I�> �(�> H��+���"��� .% ���=
'

��D�%�%� 4.t
%"B K
X�> `�
%.> 4U).(2D �%"�� �> -Th ( -
.t
%"B K
�T `&
*�%.> 4Pb �=%(� �D &�341W1��> X�> 

�U��238U/204Pb% �� 
��D '��=% .% 1��> X�>
�� �U�� '

�
'D.)��D �� .(2D �%"�� �> -��/4�
.,[�&8 .&��(&- �
�����
�(%;�
�4��&'<1���3*=�+�P �%.> %� 4%
��D '��/

!�.D Q/%.	-�-% A.= 9#$� &% �� ��B�� �
��D '��> %� �/2D&�*
�=% !"��=�]Lo[.*q2/&% -� ��B- '
�%� p�8-;
�R�&:238U-

235U��D �� ��/4�
8.8 �> �D 'D.&% -� �> K
�T p�8-;
�%"206Pb 
-207Pb"U8 
� 9�% �"��0
%.> %� 1�#�% '41�7"*/-�T Q/%.	 

.D �> ��*8 �D !�
��4
> ���2� :I� '= "*�%�(&Z*= e�/4���� 
=�.>�)8 %� &&"**D '.%
��C �� '�%.> �D �=% 4)8&&�> '= '
Y-��/4�
.,> �> �&� ���2� �= �% `&���=%�� �D 
- 1��� :

�%
�27�� :4"*0�> !"0 ���U(� .� �����|
'D.
��D :� .	 �
��>&.($Z*=�/4�5W 
Z*= N�O�> - '�/4�%.7 &?�(&"4

�=% ]Lc[.-
7���/4��D u�	 ��
.(�> �> %� 'D.
� �= '
��&'��20 !�74"U8 
9.D�=% !� .%
'� - K��r�&;1��> 1%-%.	 
��D��/4�
8 - 'D.&��(&Z*= �� ��/4���%.7 !��8 
��
(�

%� - :$��
:�/4�� �D "0 KU= 1W 
1�7"*�%
''= �����
Z*=�/4���� =�.>�%
%� ����� '!�%"�% �> 7&.4% �U�� 
p�8-;-
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�2=�I �.U/� ��
���D �
�t� 1%.
% �=�*0 ���D - �=�*0���> ��3� ���

�/4U-Pb% �� ��B�� 
��D '�)8 �/&&'D"** .�
'D.�/4
%.> !"0 A��(�%4=�.>�%�%� 4�U�� Th/U �% .(7�;> L/F

"*(�/- �% �D 
7���/4�
'D.�/4�27�� �
�=% )J-"B _(
]LE[.*q2/&D�8 '&% .> "
| �D �=% '&;4� 1%�*  �> �D 
'D.-
�/4�27�� �
% �� 
� '����!"0 �(	.7 .[� ��� �23� �%4"*| �% 

1%�B �D "*(�/ ��%�.8
'= '� 1�$� ���2� ./ �� %� �/�"*/� .

4B������  $#��#B����C 

����� 4���& 
Z-R-9:Z*= �% ���2� '
% !��8 �(
��
���%.7 4�/

�&0�C �> :
�;� ��n� �% - !"0 A��(�% !"0 �0%�.> !��8 4
�=% .���2�!��20 44Z-R-9 ��=�=% �'D.
� 4�/���> 4%�%� 

�
-%� �:|�D"*(�/ ��60 ��&�> - �%� .!-.7 '&&)8 '
%.>�*> 4�/
 �?;B JSn�% �% aT Z�� - 9#0 j�=% .> ���2� '
% �� 'D.
�

�>��&=- "&=% 4HF"�"0 A��(�% .!-.7 !"0 A��(�% �*D.
� 4�/
 9��0 '= '&&)8 4%.>)^�% (��60 - 9
�] 4�/���> 'D.
�)Mb

�" (�)A('D.
� Z�� 4.&0 - 9
�] 4�/)_o�"  (-)�(.=
'D.
� �/)LL�"  ("*(�/)J-"B _�9#0o^�%.(4��&> -�

'D.
� .= - 4.&0 9
�] 4�/���> �> ��>.� '&,��&� '= 4%�%� �/
206pb/238U�> .>%.> Fb/F±cF/LE �> J�= 1�&�&����x/�=

MSWD(Mean Square Weighted Deviation) "*(�/ 
�D ��(U�� ���0�V2/�>�P "��%� .�% !-.7 -� 1W .> !-S 

�&��(&8���2� 4�/ 4Z-R-9)�&��(&8 9��0 - ��;> 4�/
�&��(&8:|�D 4�/ ('= '&&)8 4%.> ;&�U-Pb "�"0 A��(�% 

)9#0oA(.�&��(&8 '
%!��> �/ ����� 4Fcd/F±cLs/LE 
�> J�= 1�&�&� ��/�=MSWD �� 1�$� !��8 ���U8 4%.>-

"*/� .�&��(&8 - 'D.
� 4�/���> 4-� ;&���W \*T i�23� ��
 Z*= ���U8 4%.> !"�W �="> '= '
.(�> �D "0 ��3�% 

_/F±E/LE J�= 1�&�&� �=% !"0 �(	.7 .[� ��)9#0c.(

H�*J:!�%� 4�/U-Pb'D.
� 4%.> �&��(&8 - �/:$�� 45�6� � �23� 4�/.

Properties Weight
[ug] 

U
[ppm] Th/U

Pbcom 
[pg] 

206Pb/
204Pb207Pb/

235U 2 sigma 
%

206Pb/
238U 2 sigma 

% rho 
207Pb/

235U
[Ma] 2 sigma

206Pb/
238U

[Ma] 2 sigma

Lakhshak pluton, sample   Z-R-9 

35 L.C.G.zircons �� �x�/��� �/�� �/x� ���x/�� �/����� �/������ �/������ �/������ �/�� ��/�� �/��� ��/�� �/��x 

17 L.M.G. zircons �x ���/��� �/�� �/�x ����/�� �/����� �/������ �/���x�� �/������ �/x� ��/�� �/��x ��/�� �/��� 

23 Tips of zircons �� ���/x�� �/�� �/�� ����/�� �/����x �/������ �/���x�� �/������ �/x� ��/�� �/��� ��/�� �/�xx 

Big titanites xx� ��x/��� �/�� ����/�� ��/�� �/����� �/������ �/���x�� �/������ �/�� ��/�� �/��� ��/�� �/��x 

Small titanites ��� ���/x�� �/�� ����/�� ��/x� �/����� �/������ �/���x�x �/������ �/�x ��/�� �/��� ��/�� �/��� 

Lakhshak pluton, sample   Z-R-50 

23 L.C.G. zircons �� ���/x�� �/�� �/�� ���/�� �/����� �/������ �/���x�� �/������ �/�x ��/�� �/��� ��/�� �/��x 

32 Semi L.Partial M.G. zircons �� ���/�x� �/�� �/x� ����/�� �/����� �/������ �/����x� �/������ �/�� ��/�� �/��� ��/�� �/�xx 

30 S.Partial M.G. zircons x� ���/��x �/x� �/�� ����/x� �/��x�� �/����x� �/������ �/������ �/�� �x/�� �/�x� ��/�� �/��� 

Small titanites ��x� ��/��x �/�� ����/�� ��/�x �/��x�� �/������ �/������ �/����x� �/�� �x/�� �/��� ��/x� �/��� 

Big titanites ��� ��/��� �/�� ���/�� ��/�� �/����� �/������ �/���x�� �/����x� �/�� ��/�� x/��� ��/�� �/��� 

Microdiorite dyke, sample   Z-R-11 

2 L.G. zircons � ���/��� �/x� �/�� xxx/�� �/����� �/������ �/������ �/����xx �/�� ��/�� �/��� ��/�� �/��� 

2 Semi C.G. zircons � ���/��� �/�� �/�� ���/�� �/����� �/������ �/������ �/������ �/�� ��/�� �/��� ��/�� �/��� 

1 Tips of zircons � �x�/��� �/�x �/�� ���/�� �/����� �/������ �/������ �/������ �/�x ��/�� �/��� ��/�x �/��� 

Titanites �� �/�x� �/�� �/�� ��/�� �/��x�� �/���x�� �/������ �/������ �/x� ���/�� ��/��� ���/�� �/��� 

Dacite dyke, sample   Z-R-45 

1 G. zircon � ���/��� �/�� �/�� ��/�� �/����� �/������ �/������ �/������ �/�� ��/�� �/�x� ��/�� �/��� 

1 G. zircon � ���/��� �/�� �/�� ���/�� �/��x�� �/������ �/������ �/������ �/x� �x/�� �/��x ��/�� �/��� 

Small titanites ��� ��/��� �/�� ���/�� ��/�� �/����� �/������ �/������ �/������ �/�� ��/�� ��/�x� ��/�� �/��� 

Big titanites x� ��/��� �/�� ���/�� ��/�� �/����� �/������ �/������ �/������ �/�� ��/�� �/��� ��/�� �/��� 

H%��O(P% :L=Long)9
�](�C=Clean )��60(�G=Grain)��%�(�M=Milky)4.&0(�U�� �Th/U 4�/ !�%� �% 208Pb/206Pb !"�W �="> ���2� '= -
�=% .Pbcom =�=% �&�-% A.= �%"�� .2 sigma ="0�> �� 4.&7 !�%"�% 4�rP �%"��.
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