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Sample 

Ton_ 
Ma.2 

Ton-Ma.3 Ton-Ma.4 Ton-Ma.5 Ton-Po.1 Ton-Po.2 Ton-Po.3 Ton-Po.4 
Q.dio 

.1 
Q.dio 

.2 
Q.dio 

.3 
Dio 
.1 

Dio 
.2 

Dio 
.3 

Mineral Amp Amp Amp Amp Amp Amp Amp Amp Amp Amp Amp Amp Amp Amp 

SiO2 l�/�� ��/�� k�/�� �/mn �m/�k mm/m� nm/m� n�/m� ��/m� ��/�� ��/mn l�/ml �m/m� ��/m�
TiO2 �k/� k�/n lm/n ��/n kk/n n�/n �/n �k/n nk/n �m/� n�/� �l/n ��/n ��/n
Al2O3 �m/k ��/� �l/� lk/� n�/� m�/� nl/� n�/� n�/l �l/m nm/m �k/� k�/� �l/�
FeO n�/�m �l/�� �l/�� l�/�k ��/�� ��/�� l�/�� l�/�� ��/� �m/�� ��/�l m�/k l/�n ��/��

Cr2O3 nn�/n nn�/n nn�/n n/n n/n n/n n/n nn�/n n/n n�/n nn�/n nn�/n nnm/n n/n
MnO l�/n kk/n ��/� k�/n ��/n ��/n ��/n �l/n nl/n lk/n l/n �l/n �l/n �l/n
MgO k�/�� ��/�� �l/�� �k/�� �m/�m n�/�l ��/�m mm/�m l�/�� mk/�l k�/�l �l/�k ��/�� nk/�m
CaO ��/�n ��/�n ��/�n k�/� ��/�n �m/�� ml/�� ��/�� ��/�� ��/�n ��/�� l�/�� ��/�� �m/��
Na2O nn�/� k�/n kl/n ��/n �m/n l�/n k�/n �/n lm/n ��/� l�/� ��/n � k�/n
K2O �l/n ��/n ��/n �l/n l�/n n�/n �l/n �k/n nnm/n ��/n �l/n ��/n ��/n n�/n
Total </sY n/�� n�/�� km/�� k�/�l m�/�� k�/�� m�/�� ��/�� l�/�� �k/�� ��/�m mm/�� ��/��
TSi ��/� ��/� ��/� n�/� ��/� mm/� l�/� lm/� ��/� �l/� l�/� mk/� m�/� m�/�
TAl ll/� ��/n �l/n ��/n ��/n �m/n ��/n �m/n ll/n k�/n ��/n ��/n ��/n �n/n
TFe3 n/n n/n nn�/n ��/n n�/n n/n n/n n/n n/n n/n n/n nnl/n n��/n n/n

Sum_T k k k k k k k k k k k k k k
CAl ��/n n�/n n/n n/n n/n ll/n n�/n n�/n �k/n ��/n ��/n n/n n/n ��/n
CCr n/n n/n nn�/n n/n n/n n/n n/n nn�/n n/n nn�/n n/n n/n nn�/n n/n
CFe3 m�/n ��/n �m/� k�/� km/n �k/n mk/n ��/n ��/n �m/n ��/n ml/n mk/n ��/n
CTi ��/n n�/n n�/n nk/n n�/n nn�/n n��/n n�/n nn�/n ��/n ��/n n�/n nk/n n�/n

CMg �m/� �m/� ��/� ��/� lm/l km/� l�/l l�/l ��/l �l/� ��/� ��/l ��/l �l/l
CFe2 l�/� �n/� n�/� n ��/n ��/� ��/n k/n �k/n �l/� ��/� �k/n ��/n lm/�
CMn n�/n ��/n ��/n ��/n n�/n n�/n n�/n nm/n nn�/n nm/n n�/n n�/n nl/n n�/n

Sum_C m m m m m m m m m m m m m m
BCa �l/� ��/� �l/� ��/� ��/� ��/� �k/� ��/� �l/� �n/� ��/� �l/� ��/� k�/�
BNa ��/n �m/n �l/n �m/n ��/n nk/n ��/n ��/n n�/n ��/n �k/n ��/n �k/n ��/n

Sum_B � ��/� k�/� ��/� ��/� � � ��/� � � � ��/� ��/� �
ANa l�/n n/n n/n n/n n/n n�/n nn�/n n/n nl/n ��/n �/n n/n n/n nk/n
AK n�/n n�/n n�/n n�/n n�/n nn�/n n�/n nl/n nn�/n nl/n n�/n nl/n nl/n n�/n

Sum_A lm/n n�/n n�/n n�/n n�/n n�/n nm/n nl/n nl/n ��/n ��/n nl/n nl/n n�/n
Sum_cat l�/�m ��/�� kk/�� �m/�� nm/�m n�/�m nm/�m ��/�� nl/�m ��/�m ��/�m n�/�m n�/�m n�/�m

@8� C@�4�&�)?�#�� L)M�N�O @�.  �4��9b)� 5��)?� ��)� @�4 �-�! ]<[�4�&�)?� �� #��N;-& ��)� �CP+ #&!?4 � .
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7��"�M� �����& �7&!?+ �&6���/� ��.�!.4./�)*  �*=� 7&!
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��R.��-& .���8 0
& I����O v
�;� L5�_ �� �43#�/ �C&�& ��& .
� F.- �� �41P8)
QP' H�8!" ��*8 �)q �� ��R.� @�4

#!;�>0�  @&An 14�"An 87�&!b ��!�>��.1P8)
QP' H�8!"
! �. ����" ��M�O ��*�� @�.  �1P8)"�& ���"�)�O]<[��%� 
���)/ .G,/ ��jH�8!" S�,N" �  ��R.� @�41P8)
QP'

 @�4�&�)?� @5� �$.- #5!>#�� @�. ]<[#�/ !
)�" ���& .
#�)" �� �41P8)
QP' H�8!" @&�&� 7)�	��� �;����)" @

�  �" 1P8)$��& �" 1P8)$��& H�8!" F��)' �����)" �� ����);

#�)" �� �0
1��O 0
1��O �" ��M�O H�8!" !���b �;
�)
�I"�&)8 @
#�)" �� 5���);�  �" 1P8)$��& H�8!" @&�&� #�b #)8 @���&� 

)G,/j.(��"�)�O �  1P8)
QP' �?>�� �)*M" @&�; & �� &!
1
N�O �)*  GD&� �� 5 #�/ �)*M;� !"�� �-& #�/ �)�p� L)M� .

2
��1O@�4#�&� 7�%� � !=" ��& �J�� �&��� �8 An 5FeO 
�R &� 1P8)
QP' �� �?>�� �� �)_)� AO �&��� �  �?��;�� @

��&�]Y[.AO 1& �?>�� 7�)  T�M/& !�B �
 T�M/& �!$
� :��M+ � 
�� 0�  04O ��%;�& @5� @��
1 !|& ��&)"#1&�> �;/&� �4�)*  5

�/� ]^[.

���B3#�)" �� #�/ I����O @�4��K-�*	 1& @�&�9" {1&�!'I
� v
�;�!-��� @`)N� @�4 .L5�_ � �%� �L5�_ �� #�/ #��N;-& @���;D& ~5!V�
�./�  ��.

Sample Ton-
Ma.1 

Ton-
Ma.2 

Ton-
Ma.3 

Ton-
Ma.5 

Ton-
Ma.6 

Ton-
Ma.7 

Ton-
Ma.8 

Ton-
Ma.9 

Ton-
Ma.10

Q.dio
.1 

Q.dio
.2 

Q.dio
.3 

Q.dio 
.4 

Ton-
Po.1 

Ton-
Po.2 

Ton-
Po.3 

Ton-
Po.4 

Dio 
.1 

Dio 
.2 

Mineral Plag. Plag. Plag. Alk.flds Plag. Alk.fldsAlk.fldsAlk.fldsAlk.flds Plag. Plag. Plag. Alk.flds Plag. Plag. Plag. Alk.flds Plag. Plag.

SiO2 lm/�� ��/�m ��/mk ��/�� �k/�� �l/�� km/�m k�/�� �l/�m ln/m� ��/m� �k/�� kl/�m ��/�l �n/�l k�/�� ��/�l l�/m� �k/��

TiO2 n/n n�/n n/n n�/n n�/n n�/n n�/n nm/n nm/n n/n nl/n n/n nl/n n/n nl/n n/n nl/n n�/n n�/n

Al2O3 lm/l� ��/�� �l/�m lk/�k l�/�l ��/�k n�/�k �m/�k n�/�k �n/�� m�/�� m�/�l �m/�k ��/�� nm/�l m�/�� m�/�k ��/ln l�/�l

FeO ��/n �l/n ��/n n�/n �n/n �l/n �m/n �m/n l�/n n�/n �n/n ��/n ��/n �m/n ��/n l�/n l�/n ��/n �n/n

MnO n/n n/n n/n n/n n/n n/n n�/n n�/n n/n n/n n�/n n�/n n/n n/n n/n n/n n/n n/n n/n

MgO n�/n n/n n�/n n�/n n�/n n/n n/n n/n n/n n/n n/n n�/n n�/n n/n n�/n n�/n n/n n�/n n�/n

CaO ��/�� �l/� m�/� n�/n �k/� n�/n n�/n nm/n n�/n ��/n �l/� ��/� n�/n �k/� ��/l k�/l nl/n mn/�� �k/�

Na2O l�/� mk/� �l/� lm/� lm/k �l/� ��/� m�/� ��/� ��/� ��/� ��/k ��/� ��/� ��/� ��/� ��/� l�/� lm/k

K2O n�/n l�/n �m/n nm/�� l�/n l�/�� ��/�� n�/�� mm/�� �k/n �k/n l�/n ��/�� ��/n ln/n l�/n �k/�� ��/n l�/n

Cr2O3 n/n n/n n/n n�/n n/n n/n n/n n�/n n/n n�/n n/n n/n n�/n n/n n/n n/n n�/n n�/n n/n

Total �/�nn l/�nn �/�� �/�n� �/�� m/�k �/�� n/�� ��/�k �m/�k �/�� �/�� �/�nn �/�k �/�� �/�� �/�k k/�� kk/��

Si m�/k m�/�� ��/�n ��/�� ��/�� nm/�� n�/�� n�/�� n�/�� ��/�n �k/�n n�/�� ��/�� ��/�� ��/�� ��/�� �n/�� m�/� ��/��

Al ��/� �l/� l�/m k�/l k�/� ��/l �n/l �k/l ��/l ��/m ��/m ��/� n/� mk/� k�/� �m/� nk/� ��/� k�/�

Ti n/n n/n n/n n/n n/n n�/n n/n n�/n n�/n n/n n/n n/n n�/n n/n n/n n/n n/n n/n n/n

Fe2 n�/n nl/n n�/n n�/n nl/n n�/n n�/n n�/n n�/n n/n nl/n n�/n n�/n n�/n n�/n nm/n n�/n n�/n nl/n

Mn n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n

Mg n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n n/n

Ca ��/l mm/n �m/� n�/n �m/n n/n n/n n�/n n/n k/� ��/� ��/n n�/n ml/n �m/n ��/n n�/n �l/� �m/n

Na ��/n ��/l m�/� ��/n k�/� ��/n ��/n mm/n k�/n �/� ��/� k�/� m�/n lk/l ��/l �n/l ��/n m�/� k�/�

K n�/n n�/n nl/n ��/l n�/n �n/l �m/l l�/l �m/� n�/n n�/n nk/n l�/l nm/n n�/n n�/n m�/l nl/n n�/n

Cations n�/�n ��/�� ��/�� �m/�� ��/�� k�/�� k�/�� ��/�� k�/�� n�/�n ��/�� ��/�� ��/�� n/�n n�/�n nl/�n n�/�n n�/�n ��/��

Ab ��/�� �n/kl �n/�� �n/�� kn/�l �n/�n ��/�n �n/�� �n/�l mn/m� �n/m� �n/�l �n/�l ln/km mn/�� kn/�� �n/�n mn/lk kn/�l

An ��/k� �n/�� �n/l� ln/n ln/�� �n/n �n/n ln/n n/n mn/�� �n/�� �n/�� ln/n �n/�l kn/�k �n/�k �n/n �n/�n ln/��

Or ��/n �n/� kn/n n/k� �n/� �n/k� ln/k� mn/km kn/�� n/� �n/� n/� mn/k� ln/� �n/� kn/� ln/k� �n/n �n/�
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