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Timescales of magmatic evolution in crustal magma chambers constrained

from U-series radioactive disequilibria: A brief review
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Fig. +. Schematic illustration of a magma chamber,

showing the inferred mechanisms of magmatic

processes. Schematic temperature profile is also

shown.

» a ¼72



���������	
��
�� ���������
��������� �
� T�t��������� At,

Bt, Ct���
� �� +!e!l,-*Th · t"��	�
#�$
%&'()*+���� 	,"-.�� �/0" 0
�
�"�� 12��3�4�5��
�� ��� equi-

line 66,-2U7/6,-*Th7�+7 389����	�����
6$%&'()�� ��:�3 equiline";� 6<=%
>7*?�@���7� ��� ,-*Th- ,,0RaA�B����
Ra C���D�*E
��
�� Ra3	F����
"G�*�� Ba* reference3
�H�$%&'()
 IJ��� K��� Ra3 Ba"L�!M�N�"�
�� !O""P�*#$
�Q%�&�J��" R
'��S� 6(T9� Condomines et al., ,**-7�
E
UVW")� *U�+"� �/0�,X�Y 
-�0�.�+�Z��9� ,-2U-,-*ThA[ ,-*Th-,,0Ra

A�\"H�$%&'()*/&
�� ]�UVW"*
U�0*^���_3 `1���a2�S�� �
�
bc���J"H�$%&'()�0 � Ar-Ar3[
+.C3�\�45�6J�
*U�0[d7 ef��
�8g"*U�039�hi":j�R;����� 
<kZ���� (Condomines, +331 ; Jicha et al., ,**/ ;

Volpe and Hammond, +33+)� �"R��� *U�0-l
8m�n��0*o����E"=p<kZ����
(Black et al., +332 ; Cooper et al., ,**+ ; Heath et al., +332 ;

Volpe, +33,)� _"-.�>q� ��J"��i*� rs
r?tl��u�L�"@v���S�3wx��_3
 a2�Sl� (T9rsr?tl.��u�)�"�
AB�[rsr"Cy2�"1w����� zD�E<
*F{�� 6(T9� Cooper et al., ,**+7� 
|
� rs

rG	"������"1w� 3�.H�������
}L�"@v��~  }rsr" 	��~ 3�IL�B
|��
�� Stl8J�E<3
���._3 ��
�� (Hawkesworth et al., ,**.)� t
� *U�0-lE
n��0*o�H�$%&'()�0�B���� K�
"��i* }L�"@v��~ �S�3�L�wx��
��>qE=�� (T9� �R" MH��N�O
�
,-2U-,-*ThA3 ,-*Th-,,0RaA*���P&

L�� ,-2U-

,-*ThA"H�$%&'()|J�"Q�-ln�� 3
�.L� 6J���E||�J�� ,,0Ra �4�5
��
���� 6BtlR 2S�-l]� Th-Ra T2
�*d77� 3�.R�UV

L� 
9
9<kZ
���� (Turner et al., ,**-a)�_"-.�L���(T
9)�"�$W� xenocryst[rsr?tl��WXY
"ZJ|��� n�L��\*�#�l� t
*U�
+"� rsr?tl|J[\�"	]^�)�"ZJ
���A ��
l
�� UVW")�"_`�R'�
a��S�� 3�.�b*b�
���3�TJ��
(Charlier and Zellmer, ,*** ; Turner et al., ,**-a)� _�
J"_3|J� ��)Ac-�d��"H�$%&'(
)�� rsrG	"������*wZ��	��� S
tl�J�e����f����" �f�S�3�T
�� ��� g�*����H�[���* M
� h
��9� �4i�5*j��� k T%¡)N Z¢
�S�
�� lm���*U�0 6J�����S
�� 
|
� £|�g�H�* M
�� ¤lm�"9
��nD��No*pq��"�¥r�S�
�� _"
�3�¦3#\§������� ��� UVW")�*
&�
L�	�0"Q%�B���� Condomines et al.

(,**-)�s
pt3�J����"�� ¨t"S�u�
��©J*ªv
�w�
��

,�- ��������	

E3E3«¬�Sf
rsr" U/Th, � ­J|"
2��-f�x��"�/0�,X�iy�-��".
©�=�	

>q� ��J"rsr�� 	,"���
3�®`1�$%&'()*+�
� �"2� ��

�0"z��/&��_3 ��� 6{W$%&'(
)7� Btl (Fig. ,)����� E3E3"«¬�rsr
 <¯�� U/Th, �	

rsr �� A*� B*� C*

�O°
� �� T�t��u�|������ At� Bt� Ct

3��� }�� rsr" U/Th," T2� rsr"
*U+±�Sf
>q� ~²3�*U�0"z��&�
�_3 ���� *U�0"z������� }{W$
%&'()�0~ � }rsr"*U�0~ 3��
�"
+F�³ 6U/Th," T+"rsr"«¬�´ T2
�"������7  �µ�¶����_3[� �N"

Fig. ,. A U-Th equiline diagram, showing the evo-

lution of a mineral/whole-rock isochron. See

text for details.

��)Ac-�d��*&�
[·¸��u�rsrG	"������"wZ¹º»"�f3¼�¹ 73



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

Th���012�3�4 �56&����7�89�

1&��	�)
�:	�;�<�*�� �.�/��=�%6��>
<��? U-Th�� @U� !"��A ��
*�� #
$BC	DE=C�=���.%&���'�'�
(Kuritani et al., submitted)) F�� ()�*
�G"H
��=��$� IJ+��0,�K-1&����'�
� @'(L� Kuno, +30/ ; Philpotts et al., +330 ; M.7
%� +32+A� N�K-3�����O�P�1&�Q/)
�'�0RST1RSU���V� W2"��.%&�
X3��
���%V*&	�) �.%&�4(�YZ
�$	��� [\[5F]6��Z�[\[�789�
�,��^_�`a�O�P�1&� U/Th���0
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Fig. .. A schematic (,,0Ra/,-*Th) � F (the mass of

remaining magma relative to the initial mass of

magma) diagram, in which possible fractionation

curves are shown. Filled circle indicates a

parental magma, and filled squares represent

observed lava compositions. A model curve for

the observed compositions is schematically shown

with a broken line. A fractionation curve indi-

cated with F.C. is for the case of instantaneous

fractional crystallization.
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