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Fe+3 �r�/� �r�/� �r�/� �4r/� ���/� �3r/� ���/� ��r/� �3�/� �3�/� ���/� ���/� ���/� ���/� ���/� ���/�

Mg �3�/� ���/� ���/� ��4/� �4�/� �r�/� ��r/� �43/� ��3/� 44�/� ���/� �4�/� ��4/� ���/� �r�/� �3�/�

Mn ���/� ���/� ���/� ���/� ���/� ��4/� ���/� ���/� ��4/� ���/� ��/�� ���/� ��r/� ��4/� ���/� ���/�

Fe+2 ��3/� ��4/� �4�/� ���/� �r�/� �r�/� �3�/� ���/� ��3/� r��/� �3�/� ��3/� ���/� �44/� ���/� �r�/�

Ca ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

C � � � � � � � � � � � � � � � �

Fe �r�/� ��r/� ���/� ��4/� �34/� ���/� �43/� ���/� �3�/� �.��� �.�r� �.��� �.�43 �.�4� ���/� ���/�

Ca 4r�/� 43�/� 4��/� 44�/� 43r/� 43�/� 4��/� 4r�/� 4r�/� r3�/� 3r�/� 4��/� 4�r/� 4��/� 4��/� 4��/�

Na ���/� ��4/� ��4/� �r�/� �3�/� ��3/� �r�/� ��r/� ��4/� ���/� ��4/� �3�/� ��3/� ���/� ��3/� ���/�

B � � � � � � � � � � � � � � � �

Ca ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Na `ll/f �4r/� �3�/� �3r/� ���/� ��3/� ���/� ���/� �4�/� ���/� �r4/� �3�/� ���/� ���/� ��r/� �r�/�

K ���/� ��r/� ���/� �rr/� ��4/� �3�/� �3�/� ���/� ��3/� ���/� ���/� ��r/� �r4/� ���/� ���/� ���/�

Sum A ���/� ��3/� ���/� ��3/� ���/� �4�/� ���/� ���/� �3r/� ���/� �r4/� �3�/� ���/� ���/� ���/� �4�/�

Sum cations ��/�� ��/�� ��/�� ��/�� ��/�� �4/�� ��/�� ��/�� �3/�� ��/�� �r/�� �3/�� ��/�� ��/�� ��/�� �4/�� 
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A"6$M�>�L �� $?1M �D<G&% �� �1d1� �D<{;�6 ��S&� 

�$5,IAlIV�d !
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&�6�A $51�D<(Na+K)A, Ti, AlVI,
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/8d�� ��@' ���5�-��� ���� ��$��+	 (�B&%���� �16 <�,"# $T1-$/<. . .r��

� �1M� �A /�/�-U�$�D��	 �, ��M��<�
IA"� P�; �� "*<
�D�18;<JK) 
SC /�!� ! �KA1�6�1�L $�; �M�� �K2O
5�+�  /&D�<,
JK) �A �%, (
80, ��	 �KA1��%�@#�� �, �

!
#Q��D<
�D�18; ��  /' ��<JK) 
�KA1%�";��%,  /' 
)F:'_~.(� "s� �;��-�D �A /%� �D<&��6�1�L �, $�� �

�!, FE,"�$�<,/d 
, P
JK) �; �N% ! ��B
�D�KA1�
�;
6�1�L /0��$'1) "-@A �$ /'  / , �/�,
"	 (,
/&-�$�B<

�%�@#�� �� ��� PD�A .�E ��$A"6 ��$80, "0�&9 V�
"A1&	
��x6 �;  ,"@D �D$$|,"A"6 $x6 �@#�� V$$� "�/&A .
%�";��D<!�  /' 2�B�, <JK) 
�D�KA1<Mw$U�5�+� 

��� �A /D�$JK) �� (DL 5,I
6�1�L /0�� PD�A �; �D�KA1$�
� PD�A �5L�
/;�]`c�`a [, �A
! (
#Q�� ,� �D��� 5,16

JK)
�D�KA1<� ��S&� $ /D�+� I"A�)F:'_�.(

"��-5�-�
� �
")I��A [�,���D<JK) 
G&% �KA1 �D< �16 <�,"# $T1-$/<!"% 
5�.
� E����&����D(176) ������D(182) 

SiO2 ��/��  ��/��  �4/�3  �r/��  3r/�r  ��/�� ��/3�  r�/��  ��/3�  4�/�3  ��/�r  ��/��  �4/��  �4/3�  ��/��  �r/3�  

TiO2 ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� �3/� ��/� ��/� ��/�

Al2O3 ��/�3  ��/��  ��/��  �4/��  ��/�3  3�/�4 ��/��  ��/�r  ��/��  ��/3�  �r/��  �r/��  �3/�r  4r/��  ��/��  ��/��  

Cr2O3 ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

FeO ��/� ��/� ��/� ��/� ��/� �/� �4/� ��/� ��/� ��/� ��/� �r/� ��/� �r/� ��/� ��/�

MnO ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

MgO ��/� ��/� ��/� ��/� ��/� ��/� �3/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

CaO 4�/3 �3/��  ��/� ��/��  3r/4 ��/� ��/3 4r/� �/4 �3/��  r�/3 ��/��  4�/��  ��/3 �3/4 ��/4

Na2O ��/r ��/� r�/� ��/� ��/4 �4/4 ��/4 3�/� 3r/4 �r/3 �4/4 3 ��/� ��/r ��/4 ��/4

K2O ��/� �3/� ��/� �3/� ��/� ��/� ��/� ��/� ��/� ��/� r�/� ��/� ��/� ��/� ��/� ��/�

Total 4�/��� ��/��� �3/��� r�/��� r4/��� 3/��� ��/��� ��/��� ��/��  ��/��� �3/��  3�/��� �r/��  33/��� 3�/��� �4/���

Si ��/��  r3/� �4/� 4�/� ��/��  �.�� ��.4� ��.�� r�/��  ��/��  ��/��  r3/� r�/� 4/��  �4/��  4�/��  

Ti ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Al ��/� ��/3 ��/3 �4/3 ��/� r4/� ��/� ��/3 �4/� �4/� ��/� ��/3 ��/3 ��/� ��/� ��/�

Cr ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Fe3+ ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Fe2+ ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Mn ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Mg ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/� ��/�

Ca �r/� ��/� 43/� ��/� �3/� r/� �/� rr/� ��/� �r/� ��/� �4/� ��/� ��/� ��/� �r/�

Na 4�/� rr/� ��/� 4�/� 3�/� ��/� ��/� �3/� 3r/� �3/� 3�/� �4/� 4r/� r/� �3/� 4r/�

K �4/� �3/� �4/� ��/� �4/� ��/� �/� �/� �4/� ��/� ��/� �4/� �4/� �/� �/� ��/�

Sum Cat �r/��  ��/��  ��/��  ��/��  ��/��  �/��  �3/��  �� ��/��  �4/��  �4/��  ��/��  �3/��  ��/��  ��/��  ��/��  

Ab % ��/34  �4/�r  4�/��  3�/��  ��/3�  ��/�3 �3/33  4r/��  ��/3�  ��/��  4�/3�  ��/��  ��/��  ��/33  ��/3�  33 

An % �3/��  ��/��  ��/��  �3/��  ��/��  �3/�� �/��  4r/�4  ��/��  4/��  r�/��  r�/�4  ��/��  ��/��  �3/�4  4�/��  

Or % ��/� ��/� 4�/� ��/� ��/� 4�/� 3�/� ��/� 3/� �4/� ��/� 44/� 3�/� �3/� ��/� ��/�
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I6�,1A �
�1
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�
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U6 [!� ($$��� (< �16 �D<=1>� <�,"# $T1-$/<�

B&%��� [!��/&8M��1D �JK)
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:�
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I@D �KA1
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, �; ���
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JK) ! /&8M��1D /
�; �KA1I@D |�10
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G&% �� ��&6 [!� (�D<%,$/<H%,!/E !
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�;
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[!� (

���<>�L ?��U6 $JK) ! ?1M
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�<��� Z�; ?1�"	 <���16 �� ?��U6 $��I6�,1A �
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>�L ?��U6$JK) ! ?1M
��, P&A,! R�%, "; �KA1$���
"-:
�
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I6�,1A �
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-�^/al`�d�� <-��% ���1@� �� ! �,"# �D<
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X�%, "6 .���<>�L ?��U6 $?1M�JK)
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��1@� �D<>�L $�!/E ?�C�, ?1Mcf�_f�d�� <-��% ��,"#
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+@d$/<���C ��/; ��1U�� ��%��) <5,"
, �%�&' ���A ! �%�&'�18; �8B� r�r

"��-L���<:+6 $>�L �18; F$?1M �D<=1>�  �16 v8-�� <!"% 
[!� �,  ��>-%, �; 5��D<B&%��� �/&8M��1D �!� �JK)
�KA1 .�M%�e� |�,"E
/�18; [!� �;  /'</&�1D !]l[! [!� �
?�&�]`b[1D [!� �/�18; ! /&�<])��L P&A,! R�%, ";$���1�"6$�(�]l^[/�18; ! /&�1D [!� �<`

)��L P&A,! R�%, ";$���
"-:
�] (l^.[
.��#� ���#! �' P(Kb)

#!��D]N[
T(ºC)

���+%������']L[
T(ºC)

��"��2]5P[
T(ºC)

����'����+%�@]FF[
T(ºC)
���+% � ����'�B]FF[

182Ac ( ������D ) fa/] r/4�� �/3r� �/r�� �/4�� 

182Am ( ������D ) r�/� r/3�r �/34� 3/4�� �/4�r 
182Ar ( ������D ) ��/� 4/3rr �/3�� �/4�� �/4�� 
182Bc ( ������D ) 4�/� �/4�� �/3�r 4/44� �/r�� 
182Bm ( ������D ) ��/� 3/4�� �/3r3 �/43r 4/444 

182Br ( ������D ) 44/� 3/3�r 3/3�� �/4�� �/4�4 
182Cc ( ������D ) ��/� 3/4�� �/3rr �/4�� 4�� 
182Cm ( ������D ) ��/� �/4�� 3�� �/43� �/r�4 
182Cr ( ������D ) 4�/� r/3�3 3�r �/43� �/4�� 

Q
��� ��/� 4�3 3�� 4/4�� �/4r� 
176Am1 ( � E����&����D ) r3/� �/4�� 4/343 �/4�r r/4�� 
176Am ( � E����&����D ) ��/� �/4�� 3�� �/r�3 r/4�� 

176Am3 ( � E����&����D ) ��/� �/4�� 4/4�� 3/44� �/4�� 

176Ar ( � E����&����D ) r�/� 4�� 4/4�� r/4r� �/4�� 
Q
��� �3/� �/4�� �/3�� 4�� �/4�� 

176Bc ( (�)�"�1�� "�, ) ��/� 3/r�� �/4�4 �/r�� �/r�� 
176Br ( (�)�"�1�� "�, ) 4�/� �/4r4 �/4�� 3/r�� 4/r�� 
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)����U�<l(
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?8!Sv�, (�,�1@� AlT�; �M��Fe/Fe+Mg]�[, �� �
 "-�# �,�1@� (<��A �18M6 ��+	 �>�L $G&% �� ?1M �D<���16 $! �I6�,1A �
�1
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~ ��%,  /' ��!L"; (�M%�e�<"�6 
M���� <:+6 $>�L F$?1M �D< �16 <�,"# $T1-$/<!"% 
[!� R�%, "; 5�]��[� �(U6 �,�1@�$$("#
#/�I�

�A,$�) "; 5Q
�<A"6 $>�L V$?1M �D]�[M�� 5�1; Z�;  /&D� 5�+� �,�1@� ��"#
#/�I��A, $>�L �18M6 5��� �� 5Q$�%, ?1M)F:' �;�+� OTK9
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JK)��
 ��L P&��A,! R���%, "��; �KA1��$���1�"6��$ ��a/a^b �� 
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 >�L ��  /'$?1M �D<>�L �; �M�� ?�C�, $?1M �D<�1�8; �'�� 
�� ��$�&<G&% �D<���16 $-�I6�,1A !�
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>�L$?1M �D<�!, $ �"A �w�E, ,� �/�, .-&*� 5���I@D �1�E �$ ��
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5�+� �5�  /&D�<"# 5�1; Z�; 
#/�I��A, $�@#�� �� 5Q<
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