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�� �� -�<	�	
,	
  ��� (

 ���!
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200km
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Cenozoic-volcanic/plutonic rocks
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Mesozoic-felsic plutonic rocks 
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(��� � ��) W���X (3 (

��� � ��) Y"�(�± � (�3"4�"�Q�) /���> 
(��� � ��) ��M"(�( ( 
�(��M�> � �+2020 \ 
�(��M�> � �"�MK�2011(.  
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,
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,

=0��
6 (%=�� ! _\,
� ���� (
��(  �@]�� �� ���.�

 =��) ���0% ��
"�A3 xB� .(; 	 J�$�  C�� 
! (%

��@� 	 ���
:D���� (% C�@� ! ��:� ����1:1000 

-�
� #�.� ���$)�) �1388�$��M �( �"�� �R�	 ��
,

�R�	 �! [�.�� ��
"�A �@]�� �� ��6� #�$�G�  	 �
�, -%^

                                                
1 Shortcut thrust 

�B	��6 /���B	�� �"�� �R�	) ���P2 ( /�KZ !350  
��

���
  2�.� �' /��7%) ��0  , ����4�� ��� 	 -%^

�� 
c� �� (2$I ���� #��0B	� #���� �! �R�	 ��� .��
��

�� ��6
� 
c� �� �@]�� 
�0! 4�� ;��I �� y,�$� �' ���

�	�:��( �R�	 �#^ �� u  .���� #�$�G� ��
"�A ���.� 

�"�� T1 ! /�KZ 50 
�� =���� �� ���4��(% 5�
M 

4�� ���0'�! 	 =��(% �B̂  ��� (	R ��� 2�.�) ���� 

z
� ((5'
� #�
�� �� =�� �!N��D 7%V�� 
! (	� [6�(% 

���
  =���, ��� /�� .#�$�G���% �� ��� �a=�% �� 

=��,(% �����
�� �@]�� ��%��  =��) ��3 {(.  �� u 
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intercalation of limestone
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Shale and sandstone with 
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Volcanic and volcanoclastic rocks
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Mineral chemistry sampling

Fluid inclusions sampling
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Ch-05
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Ch-08
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41/0  ,83/1 ) -����^ 	 (���	�D��34/0  ,71/0 

 2	�I) �� ���^ �(���	�D��1 .( V�'
, ��Py-2  5�� 
��@�

 ��!) ;
�08/0  ,31/0  ��!) (	� �(���	�D��09/0  ,

31/0 ) -����^ �(���	�D��23/0  ,54/0  u� 	 (���	�D��

�!)a �23/0  ,52/0 D��a��	�a� ���^ �(�a 2	�I) �1 .(

7% ����A ��! =��� 
��@�800  ,2400  /B\' 	 �, �� �
�

 ��!100  ,600 /�
�  V�'
, �� �, �� �
� �0�' (%

 /\0� �C�� ��� 
! �' �� ���^ ��
"�ACo/Ni #^ �� %

 ��!12/0  ,25/0 ��^ /��! � 2	�I)1(.  

  

 e�/+1#"�� b��& �� a5�A� :��X ���& .F��/>(�& �� � F�'�9�( 
F��� 
D'�O �/�9'�� ��> -  ��-�. ���"�� �� F��"��&

 d��&EPMA) �"�� /:�� b�E � ���3� .wt%�"�� F�QR�� �/>�K� �(� .( ?M� ]��"N(��� �'(�& #� �>5 �.��� #Q+(  
Total Bi  Pb Sb  Cd Ag As Ga Cu Ni Co Fe  S Zn  Mineral  Stage Samples 

99.92 0.16 0.57 bdl 0.05 bdl 0.71 0.01 0.43 0.12 0.06 45.16 52.62 0.03 Py-1 

P
re

-

m
in

er
a
li

za
ti

o
n

 

Ch-02 

98.98 0.21 0.33 bdl bdl bdl 0.43 bdl 0.41 0.15 0.02 45.27 52.15 0.01 Py-1 
100.29 0.21 0.48 bdl 0.02 0.04 0.34 0.03 0.42 0.24 0.02 45.69 52.78 0.02 Py-1 
99.10 0.08 0.35 0.68 bdl bdl 0.55 bdl 1.83 0.08 0.01 44.14 51.38 bdl Py-1 
99.48 bdl 0.24 0.28 0.02 0.02 0.63 0.01 0.54 0.15 0.03 44.45 53.11 bdl Py-1 
99.55 0.17 0.39 0.48 0.03 0.03 0.53 0.02 0.73 0.17 0.03 44.94 52.41 0.02 Py-1 
99.43 0.45 84.92 bdl 0.03 0.04 0.02 bdl 0.01 0.13 bdl 0.08 13.23 0.52 Gn-1 

M
a

in
 m

in
er

a
li

za
ti

o
n

 

(s
u

b
-s

ta
g

e 
I)

 

Ch-08 

99.94 0.36 86.64 0.20 0.12 0.02 bdl bdl bdl 0.03 bdl 0.21 12.23 0.13 Gn-1 
99.45 0.23 85.47 bdl 0.07 0.01 0.03 bdl bdl bdl bdl 0.08 13.47 0.09 Gn-1 
99.58 0.46 85.41 bdl bdl 0.02 0.22 bdl bdl 0.05 bdl 0.11 13.25 0.28 Gn-1 
98.55 0.37 85.13 bdl 0.08 0.08 0.43 bdl bdl 0.03 bdl 0.08 12.42 0.36 Gn-1 

100.29 0.03 0.18 0.02 0.82 0.05 0.04 0.02 bdl bdl bdl 0.75 31.61 66.77 Sp-1 

100.29 0.15 0.15 bdl 1.11 0.03 bdl bdl bdl bdl bdl 1.16 31.85 65.84 Sp-1 
100.76 0.17 0.18 bdl 0.44 0.03 bdl 0.03 bdl bdl bdl 1.07 32.72 66.12 Sp-1 
100.75 0.05 1.02 bdl 0.28 1.65 bdl bdl 1.78 bdl bdl 0.66 32.63 62.68 Sp-1 
99.67 0.12 bdl bdl 0.64 bdl bdl bdl 0.08 bdl bdl 0.95 32.04 65.84 Sp-1 
99.21 0.41 84.55 bdl 0.05 1.08 bdl bdl bdl bdl bdl 0.15 12.90 0.07 Gn-2 

M
a

in
 m

in
er

a
li

za
ti

o
n

 (
su

b
-s

ta
g

e 
II

)
 

Ch-05 

100.07 0.33 86.03 bdl 0.02 0.51 0.01 bdl bdl bdl bdl 0.35 12.82 bdl Gn-2 
99.13 0.41 84.20 0.04 bdl 1.03 bdl bdl bdl 0.26 bdl 0.21 12.96 0.02 Gn-2 
100.02 0.55 86.05 bdl bdl 0.35 bdl bdl bdl 0.35 bdl 0.08 12.60 0.04 Gn-2 
99.27 0.32 85.88 bdl bdl 1.41 bdl bdl 0.62 0.13 bdl 0.10 10.81 bdl Gn-2 
99.09 0.01 0.23 bdl bdl bdl 0.33 0.04 0.31 0.13 0.03 45.47 52.23 0.31 Py-2 

100.00 bdl 0.28 bdl bdl bdl 0.54 0.03 0.52 0.17 0.02 45.74 52.42 0.28 Py-2 
100.37 0.03 0.31 bdl bdl bdl 0.47 bdl 0.23 0.09 0.01 46.12 53.02 0.09 Py-2 
99.59 0.02 0.08 bdl bdl bdl 0.23 0.02 0.33 0.11 0.04 46.23 52.32 0.21 Py-2 

99.44 0.10 0.11 bdl 0.87 0.03 0.03 bdl bdl bdl bdl 1.32 31.54 65.44 Sp-2 

99.43 0.08 0.12 bdl 0.43 0.03 bdl bdl bdl 0.05 0.01 1.54 32.12 65.05 Sp-2 
98.61 0.03 0.08 bdl 0.54 0.09 0.04 bdl bdl 0.02 0.01 2.32 32.87 62.61 Sp-2 
101.08 0.21 bdl 0.01 0.55 bdl bdl 0.01 bdl bdl bdl 1.13 31.40 67.77 Sp-2 
100.20 0.11 0.23 4.46 0.03 4.38 7.51 bdl 21.98 bdl bdl 1.43 51.81 8.26 Ttr-Tnt 

100.43 0.09 0.29 4.80 0.17 5.13 8.57 bdl 22.83 bdl bdl 2.56 52.49 3.50 Ttr-Tnt 
99.28 0.05 3.32 4.02 0.10 2.06 9.31 0.03 23.88 bdl bdl 1.09 51.19 4.23 Ttr-Tnt 
100.11 0.10 0.20 4.13 0.09 3.51 9.42 bdl 22.84 bdl bdl 1.32 53.42 5.08 Ttr-Tnt 
100.27 0.10 0.26 4.11 0.12 4.04 9.41 0.01 22.82 bdl bdl 0.81 53.20 5.39 Ttr-Tnt 
99.97 0.07 0.09 5.39 0.04 5.32 9.08 0.04 22.17 bdl bdl 0.91 52.65 4.21 Ttr-Tnt 
100.29 0.14 0.31 4.11 0.08 5.87 8.54 bdl 23.29 bdl bdl 2.34 52.52 3.09 Ttr-Tnt 
100.01 0.29 0.38 3.32 0.01 5.39 7.72 bdl 22.82 bdl bdl 1.13 54.17 4.78 Ttr-Tnt 
100.92 0.15 0.21 8.40 0.10 4.14 2.49 0.02 23.56 bdl bdl 0.76 54.62 6.47 Ttr-Tnt 
99.86 0.05 0.30 9.01 0.03 6.11 2.63 bdl 24.11 bdl bdl 0.98 52.31 4.33 Ttr-Tnt 
100.90 bdl 0.43 7.37 0.04 6.16 2.51 0.01 26.38 bdl bdl 1.04 51.27 5.69 Ttr-Tnt 
99.90 0.17 0.30 7.72 0.01 7.08 3.16 bdl 23.18 bdl bdl 1.21 52.19 4.88 Ttr-Tnt 

Abbreviations: Gn-1= disseminated galena, Gn-2= galena late vein, Ttr-Tnt= tetrahedrite-tennantite series, Py-1= pyrite 

inclusion in galena, Py-2= euhedral pyrite, Sp-1= sphalerite inclusion in galena, Sp-2= coarse-grain sphalerite. bdl= below 

detection limit. 
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(Cu,Ag)6(Cu,Ag,Fe,Zn,Pb, etc.)6(Sb,As,Bi,Te)4(S,Se)13 
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��@�ThLV  	Tmice  (%�\��� ��LV-type  ���.,)11 

��a�����a�,
, �! ((
�aa! Va�� 105  ,C° 122 �)a _���

C° 114 	 (7/5 -  ,C° 2/8 -2�.� 
��@� ��� .��^ /��! � 

 ��! (���8/8  ,0/12  _����)5/10-$� 2�.� �D�� ( 

 �B"A 	 �.T01/1  ,g/cm
3 03/1  =��) /��7 { .(

 (%�\��� L-type N.B]� ���� #��! (�6 -, =�B� �!

) -���,�� (�� N�
��v, ./6
"� ��
M �)����5��Te �� (

 ��! %�\��� ���20 -  ,C° 23 -  _����)C° 5/21 - (

^ /��!#�� �' ��/�0�' =���, ���%� (
�G8, (%

 7�0�� -� �� ��
"�A �0�'H2O-NaCl  ���R #	�!

#��,'#	) /�� 
"�� (% ���% 	 |�G
' #�2001 ��6 .(

 ��! /�0�' #!5�� (%�\��� �� ��� �\�:�4/1  ,8/1 

 2	�I) /�� 
��v, �� �!2.(  
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 ?M�7> ���� n(O����> ��>�(���" .D-� �"�� e��� ��>��p"��� �� ���� � ���8" �/�"�� a5�A� ��>j. ���j� (a'( .��-�j F���� � �&�(�

#"����(� ��K6( #5E� #"�� F�'�9�( (� 
�5:(��(� #O��( - ��� #5E� �5:( F��5� (f � #O�#"�� �( g� #5E� �( .��(�n ��>��p"��� �(/Q& =

��(/"( ������O  
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 e�/+2�"�� �� e��� ��>��p"��� �^�������� Y���" .#"�� a5�A� ?E(� � �>��-�. ���"�� �� ��(�  

Pressure 

(avg. bar) 
Density 

(g/cm3) 

Salinity 

(wt% NaCl eq.)  

Ttrapping 

(avg. °C) 
ThLV 

(°C)  

Tmice 

(°C)  

Te 

(°C)  

FIA Type  
Minerals 

(Sample no.) 
Stages 

5.48 1.04 17.1-18.0  168 155-166  -13.2 to -14.2  -34 to -37  5 

LV 

(L)  Quartz 

(Ch-T1-04)  
S
u

b
-s

ta
g
e 

I
 

M
a
in

 m
in

er
a
li

za
ti

o
n

 
4.49 1.03 14.7-16.1 159 146-158 -10.7 to -12.1 nd 3 

6.67 1.02 15.8-17.0 176 162-174 -11.8 to -13.1 -31 to -35 3 

5.57 1.03 16.2-18.0 168 152-170 -12.3 to -14.2 -34 to -38 2 

10.84 0.99 14.5-15.7 198 182-195 -10.5 to -11.7 nd 4 VL 

(V) 11.11 0.99 13.1-16.4  199 188-191  -9.2 to -12.5  nd  3 

6.00 1.03 16.6-17.7 171 156-172 -12.7 to -13.9 -36 to -40 3 

LV 

(L) 

Barite 

(Ch-T3-36)  

3.83 1.05 17.1-18.6 153 140-154 -13.2 to -15.0 -34 to -38 4 

7.53 1.03 18.0-19.2 182 166-182 -14.1 to -15.7 -37 to -41 2 

9.71 1.02 17.8-19.0  194 178-192  -14.0 to -15.3  nd  2  

7.23 1.04 18.8-19.2 180 167-178 -15.2 to -15.7 nd 2 

10.81 1.04 21.3-22.0 201 187-196 -18.4 to -19.3 -49 to -57 5 LV 

(L) Sphalerite 

(Ch-T1-19)  

Su
b-

st
ag

e 
II

 

13.15 1.05 22.9-23.1 211 195-208 -20.7 to -21.1 -45 to -53 4 

13.32 1.04 21.2-22.5 211 195-208 -18.3 to -20.2 nd 2 VL 

(V) 18.51 1.01 20.3-21.8 228 211-224 -17.1 to -19.1 nd 4  

1.68 1.02 10.1-12.0 122 112-122 -6.7 to -8.2 -22 to -23 2 

LV 

(L) 

Calcite 

(SZ-04-02)  L
a
te

 

ve
in

s
 

1.26 1.02 8.8-10.7 113 105-111 -5.7 to -7.2 nd 2 

1.38 1.03 10.5-11.7 116 109-113 -7.0 to -8.0 -20 to -23 3 

1.77 1.01 9.3-11.1  124 115-122  -6.1 to -7.5  nd  4 

Abbreviations: FIA= fluid inclusion assemblage, Te= eutectic temperature, Tmice= final ice melting temperature, ThLV= 

homogenization temperature, LV= liquid-rich type, VL= vapor-rich type. (L)= homogenization to. nd= not detected. 

avg.= average. 

  

v!�  

�"�� �����>  

�� /�
�  ���$�� V�'
, �� x��K� 
D�� ���R �! ����,

=�� :=�� x��K� (%1#��,' �����I ( ���6
�	� (%

Co
2+ �Ni

2+ �Mn
2+  	Cu

2+  �� �"�IFe
2+ �2 ( /'���

#��,' �
L�� (%Cu
1+ �Tl

1+ �Ag
1+  	Au

1+  (����� �� 	Sb
3+ 


D�� �"�I ��  #��,' 	� � ���6
��+AFe
2+  	3 (

#���  ̂�����I (%Se
2–  	As

1–  (����� �� 	 Te
2– �"�I ��

 �#���$% 	 /�
�) �
�� �)�� ��
���2018 	 j��I m

 �#���$%2018�� =��� 	 /B\' 
D�� �#�� ��� �� .( �����,

��5"�I /�
�  V�'
, �� Fe
2+  �#^ [\T 	 ��� /\0�

Co/Ni �  �� (��LB�� 
�Gg e��� ���., (�
! ��G� /�


�!�� �$� �#���$% 	 �B�
!) �	�1979/�
�  �C�� ��� 
! .( 

 !�!��� e���  /\0� (����Co/Ni  _����) ��� 63/0 �(

/�
�  �!�
� e��� !  /\0� (����Co/Ni  _���� _����)

17/1/�
�  	 ( e��� ! ���L�,^ - � (���� �����	
! /\0

Co/Ni  _����) >!7/8 /�� �( �#���$% 	 �B�
!)1979( .

��' N.B]� [\T��' ��I	 �� (�%��� �(�"�  =@�0�

/B\' ���� 	 ��� /6� ��
"�A �0�' ��(% �]@� ��5), (�

�! +�, /B\' ���R �� �'R /�
�  V�'
, �� ��5"�I N��D

), U��� C��
! ./��a��B� 	'5�� ��5a'
, �� ��	
a V�

/�
�  ��! /B\' ���@� ���
"�A �0�' (%8  ,46  �� �
�

 _����) �,21  ��! =��� (���:� 	 (�, �� �
�53  ,160 

 _����) �, �� �
�95  �C�� ��� 
! .�� ���^ �(�, �� �
�

 /\0� Co/Ni/�
�  �� V�,
, �! �	� 	 2	� =0� (% �� 
�$'

1  ��! 	1  ,10 �/��!  ��^ #^ C�� 
! �'Py-1  ��	�:� ��

/�
�  	 ���  �� �!��� (%Py-2 /�
�  ��	�:� �� (%

 =��) ���6
� ��
M �!�
�8  .(  

/�
BL�� �
6 �!
�:�� ���$�� #$�G� ����� =�B� �! %

�! �� ;�$' 
D�� �� �.��	 x�T ����M �����I N��D

#�� ��� 
�c�) �.�! 7% (%← Zn
2+ Fe

2+ �Cd
2+ �Mn

2+ �Co
2+ 

 �S
2- ← Se

2-(  /�.M�� �� #��,' 	� V'
� �����I � 	

 
�c�) #��,' -�Zn
2+ ← In

3+  	Cu
+ (I ��G V�'
, �� �(

 �#���$% 	 ��) ��%�2011 �#���$% 	 }�' m2009 .(

 �����ICd /�
BL�� ��\� ��  z� ���  (�� �� V�P�

��' ���R ��� 
! �	H� .�%�u��~$ (%Cd (��� �

 /]�P)Cl
– 	 e�R� �
��� 7'�
, �( pH ��D� =���� �� �2��

2
��' /c�P ����'Cd /�
BL�� �� �N���) ���0% %

1983 �k�Z�� ��� �! �I�, ! .( (���:�Cd  /\0� 	Zn/Cd 

��� (�
! /�
BL�� V�'
, �� ���� (	� 	 ;
� 
�Gg (��!

��6
� ��
M ��L��� �� 
! �' �	
� �� �! ���.� 
�Gg #^ C

_���� �� - ���, ! _\,
� 
�Gg �� �.��	 x�T =��) >! 

� � �(
�6��  �(g�L����, ��LB�� 	 #���� �2�
, f�, �((�

����� (������� 7�0@, �����	
! 	 �  	 #	) ���
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 �#���$%2016 �#���$% 	 /�$�� m2009 �� 
�Gg .(

_���� - , ! >!N�
��v Cd  ��!2410  ,ppm 4126 

 _����)ppm 2933 /\0� 	 (Zn/Cd  ��!223 -155 

 _����)195 
�Gg �(MVT  (���:� !(>! Cd  ��!ppm 

34981 -2415  _����)ppm 9399 /\0� 	 (Zn/Cd ��! 

201 -17  _����)101 
�Gg 	 (SEDEX  5�A� (���:� !

Cd  ��! ppm996 -595 _����) ppm 8320� 	 ( /\

Zn/Cd  ��!368 -316  _����)353�( ��� �K�� ��� #	)

 �#���$% 	2016( Ta� [\a�� U��a ��	
��B�	'5 ��

/�
BL�� ���
"�A �0�' (% (���:� N�
��v,Cd  ��!

2800  ,ppm 11100  _����)ppm 6427 	 ( /\0�

Zn/Cd #^ �� ��! %3/59  ,9/223  _����)2/124 /��! (

 2	�I) ��^1.( �%��� ��� �! �I�, !/�
BL�� � �0�' (%

;
�±  (%�0�' ! C�M =!M ��
"�A �
@��,a��� f (

������ �  =��) ���0%9.(  
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 ?M�8F��� �� ?M�" ?��3� �� F'�p� ���3� ���&�� �(���" . 
�(��M�> � ��'(� �( #��� �(���") ��-�. ���"�� n�� � e�( ?�" ��>1979(  
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 ?M�9 �(��!� W(��_& �(���" .Cd  Fp�" �Zn/Cd F�'�9�( b��& ��F�'�9�( b��& �� �V #���3� � ��-�. ���"�� ��> a5�A� ��01 ��>

 
�(��M�> � �� W�Q'�*� #��� �) D�.2016 �� ��>���"�� �� #���3� ?��R ��-�. ���"�� �� F�'�9�( ������� b��& ?M� D�( %��( � .( �

��� 2�& ����� �����.F�( ��  

  

 #��,'Fe
2+ 7+� ��5"�I 
��� ��
,Zn

2+  /�
BL�� ��' ��

�� #^ (���:� �' /�� (%
����  ���., (�
! (��.� ����,

��! �
�Gg =���, ��6 	 ��. ���@� �%^ ��I�� �� 

/�
BL�� /\0� 7�@�0� ! �� /\0� 	 u��  /�B.6 !

) �
���Log aS
2

 _�:� ��6 	 ( ����) ���B' 	 -�>2004 m

 �5��!1997 .( (���:�FeS  /!w 	 �� J��56� ! /�
BL�� ��

�� J��56� ��6 #��� (��� �! ��� #��� /!w ! 	 �!�

���@� ��� ��6 J��56� �A� �� J%') ��� �5��!1997( .
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[\T ��5),(% �]@�(� (���:� ���� �)�� %FeS mol �� 

/�
BL��(% �0�' ��
"�A ��! 14/1 , 88/3 �D�� �B�� 

�� 
��v, /�� .! �I�, �! #��6� ��� �! (��  2�� �\���

)T
trapping

/�
BL�� �� (% _����)°C  215 ��D� ��R
� �� (

��'	 ���� (���:� %FeS mol #^�% N�
��v, LogfS
2

 

�	�R 13 - /��! ��^ [\]�� �' /�.Z	 ! #������LB�� 

_���� /�� �0�' ��� (�
! )=�� 10.(  /�� 
'g �! ��>

��' =���, _��
� ! [\]�� #������LB�� (���:� ��� �' 

��' ! 2�., �� /����, ��B��LB�� 
�c� 
"�� (5�6 (%

��' ��D� ��R
� �� �' ���! /�
�  .���� ��%�� ����  
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 ?M�10�Q@� D��Q& ./�9'�� F �( ���9��( �� ��-�. ���"�� ����(mol% FeS F�'�9�(  ���&�� �(���" �� (U"���� ;��)LogfS2-

Temperature  
�(��M�> � �����( d��& #��� �(���")2003�"�� ���`�0( =o4X .( 
�"�( � ����� �( %�p�R() �>2010 F�'��� :?��� (Cv F�"B�� 


Dg F�������V 
Apy F�^��'w 
Lol
  F��"��&Tn F�N��"( 
En F�"��� 
Bn F����M'�� 
Cpy F��� 
Py F�&��� 
Po.  

  

#���� e��� b��&  

�Z�R N>����� (�  !#�� �� ��>! (���:�  (%Na
+ �K

+ �
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2+ �Mg

2+  	Fe
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$% �!Cl

– 7+� �� 2@��� 9!�� ��
,

�� N�5�6 ���%�  (%�0�'(	� 	 ;
�  #!5�� 4�� !

' �,�!
 �#���$% 	 =6���) ���0%2008 N.B]� [\T .(

���� �)��  �!�
� 2����M >! �����
�' (���:� ! /�� 

J�! 
��@�4�� #$�G� �� 5�6 (
,  ���0� �	)� (%

 	 ����VI�� �� 4�0�' ��� J��56� ��B���) �2005 
! .(

r	� �� ��� �C�� ����! ��L� (% ��c��!���� �! �

 2�� V�'
,���
�� �� ��L���  (%
���� �"$% (��  #��

 ��+�(Th)  �� ;	g �]@� ��
G^ (�� 	)Tmice (N.B]� �� 

2�� (%�\��� (
����
,	
��� /�� ) �#���$% 	 #	
��!

2010 ��� ���� �' ��]�$% .(��q�	 ��  �G� (%

! (%�0�' 4��  ! (���:� ��,�!
' #!5�� (>#��,'(% 

 V�'
, �� 7�0�' 	 7���  �7��� 9�� �6 �' /�%�\���

 VI�������  2�� �����
�' (���:� �� �����  ��	� -�

#�� e���  ��+��� ��� 	 [�M� 2�� ��,	� ����$� ��Tmice 

 =!@� ��Th(total) ��� ��%��  =��)11 .(����$� ��� �� 

! ��+��� ��� -��� N��D 
��@� ! [�M� 2�� -Tmice 

 
��@� 	 >! (��� ! 
"�� ��� 	 
LD �! -��5�Tmice  ��0!

 ��� /�� -��L, =!M.  !7��
,  
��@�Tmice 	 Th(total) 

 =�� ��,	� ����$� �� ��
"�A �0�' 2�� (%�\���11 �

��  2�� �' /6��� #��,��'��  ��#��  ��+��� ��� 	�

=���  -���� ���  ��_����  (%�\���)LV-type 

/�
BL�� ! 
��@� Tmice  _����C° 5/19 -  7�0�� 	H2O-

NaCl-CaCl2 -� 	 ([�M� ���  (%�\���) �� 7'LV-type 

���(
�G8, /�0�' (% ! 
��@� Tmice  _����C° 7 -  	

 7�0��H2O-NaCl(�  =��) /�� ��� =���,11.(  
!

H  b@� C���� ����$� ��� �� ��� N �' /6��� #��,

 ��D� V�'
, (���� ��
"�A �0�' �� ���
�� 2�� V�'
,
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Na-Ca #��,' ! ��
$% (%Mg-K  �� (
w�� J@� �' /��

�����B	� ���
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$% #�� (��LB�� ����

����� .���  
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' ���� #��,1 �� ��6
� e��� �!�
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1995 �(2;^ �� ��6
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�� �����M� (%

 ����%)1994 �(3 �� ���6� ��� �! N>�� 	 /�B% 2H:�� (

[6�  �(
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��' ����5!^ �� ��� J�'�	 �T %  	 �0���) ����
�� (%
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���
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