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Age

80

100
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250

100

20
30

40
20

110

20
30
30

90

45

90

30

Well - bedded dolomite , microcrystaline dolomite

Grey, crystaline dolomite

Crystaline dolomite without chert bands

Grey , crystaline dolomite without chert bands

Well - bedded dolomite , microcrystaline dolomite with chert bands

Dark - grey slaty , silty - micaceous shale

Green - grey silty-micaceous shale with several thin limestone layers

Dark to green - grey silty - micaceous shale

Grey , crystaline dolomite with out chert bands

Dark - grey dolomite , microcrystaline dolomite with chert bands

Dark - grey slaty , silty - micaceous shale

Thin - bedded , dark - grey limestone

Green - grey silty - micaceous shale

Dark - grey slaty , silty - micaceous shale

Dark - grey thin - bedded dolomite

Yellow to blue - grey massive to thick - bedded cherty dolomite

Blue - grey cherty dolomite

50 m
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 \��Shimadzu model AA-6300 series��
+ ,	-*�	�/� 4���
+1SB : 3�E<( ,	-*.�� 01�� |�F*.��
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�P�
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� 4� �!81( ?�	� 4��N� 3� ����� �	6) p6	@ �7
I�( 	� : O�41D

����
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(Rao, 1991; Adabi and Rao, 1991).
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� �r	� �!� ��]www 	(bwwww�T�T �


( 4� 0�
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 	� 4� �	6�
�	T 4	
�� 3 �)Y� ���1. 3(	7��@ ?@ � : �(�
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N)�� R	$(4��.	@ Q
@�(��	7+X	7��@� ��4�� 	63 4��N� 32�41>Sr A
.1J�4� p��EI� 	�

�� p6	@ A
��@ p��EI� 	� : p��EI� ��	�(Rao and Adabi, 1992) .�I �
7��6 �.�:�SrX	7��@ 4� 	6

�� '	*. 	�4� �� �	�� 	� ��
N)�� R	$(4� �6�(Morse and Mackenzie, 1990) .

 ��� 4��N�)� E.B	�� �> 4� �d7�X	7��@ 4� O�41D�� p6	@ �!81( ?�	� '�E
� 3� 3���� �	6��	�

(Winfield etal., 1996).
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��@ �{  �+	� �Z. /� 3�Sr �6�1; �7
�	T E@��(

A+��) ������b^]^(.
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 ���	N�Sr3.1�. ��� 4��
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�� 	63.1�. /� �(�� �r	� �!� 3�	*� �26� �	6�� ��� 3@ �+	�?
 �� �.�1(

�7���I �
�	( E.B	�� ,M�1� �2
).B	�� �	6�2�41D)� �+	�(Adabi and Rao, 1991) .

 ���	N�Sr ?�	N� 4�Mn3.1�. ��� 4��� '	*. 	63.1�. ��@� 3@ �6�3� 3
.	5�� �./	� �	6 Q
P�( 3�	*( ?
 �

�)
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 ?F+`a X��


( �.:4Sr  3�Mn ,�:��� 	� 3
.	5�� �./	� 4� ���� ,�+ 3S�4� �	6 =7�G6�'�4:�E� �)
.1J�4� �	6

(Adabi and Rao, 1991)3.1�. : 	
.	��	( �r	� �!� �(	7��P �	6(Rao and Adabi, 1992; Rao and Amini, 1995)

A�� ,�+ 3��	N� .6�� ,�6	*� 3@ 3.1-.	�3.1�. Q�z� �1+ ,�:��� ':4� 	6 =7�O6� E
. : '�4:�E� �)
.1J�4� �	6

 ,�:��� =7�O6��.	P Q
P�( 3�	*( /� �@	� ��� 3@ �A�� ,�+ K��: 	
.	��	( ':�41J �)
.1J�4� �	6 �
� �)
.1J�4� ��	7+

�� 	!.��+	� . ���	N� p��EI�Mn ���	N� p6	@ :Sr�. Q�z� 4�3.1�� 	6E.B	�� �
�	( ?
 �� �.�1(���	�4� �
z V[	�)��

�+	� �F�41S	)�.

10 100 1000 10000
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 (p
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 Soltanieh Fm
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A

Aragonite Mozduran
        Limestone

  Recent temperate
bulk carbonate (Tasmania)

   Ordovician
   warm water
     aragonite
Gordon limestone
    (Tasmania)
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� �
��fg 	(uv]�T�T 0�) �
-.	
�b]v�T�T0�(3.1�. ��� 4�X	7��@ 3� A$�. 	6 �r	� �!� �	6

�2
).B	�� �	6�7���I �
�	( ?
 � 3��� '	*. ��
-�*k p6	@�6�)?2+v .(�3 �
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 �Na 4�
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Soltanieh Limestone

  ARecent warm water aragonite

   Recent
 temperate
     bulk
 Carbonate
 (Tasmania)

Permian Subpolar
    cold water
limestone (Tasmania)

Aragonitic Mozduran
Limestone

Ordovician warm water
           aragonitic
     Gordon Limestone
          (Tasmania)
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 ?F+va 4� H��� '�E
� =7�O6�X	7��@ 3� A$�. 3
.	5�� �	6r	� �!� �	6�2
).B	�� �	6�7���I �
�	( ?
 � 3� �)V[	�)��

�2�41D)� (�� '	*. ��
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 D�3�+(Mn)

 4��N�MnO6� =7� 4� �
� 3
.	5�� �./	� �	6buw 	(]bb�T�T 0�) �
-.	
�xv`�T�T0� (A�� �


( 4� .

 4��N�MnX	7��@ 4� �
�	T 4	
�� �r	� �!� �)
.1J�4� �	6) /� �)�@uw�T�T0� (�� �+	�(Milliman, 

1974)� 	� 4� �=7� 4� '�E
� ��� 3@�:�� 3� �r	� �!� 3 �)Y� m>	7� 3(	7��@ �	6^ww�T�T0��� ��4

(Rao and Adabi, 1992).

 �
-.	
� '�1� �([	�Mn 3
.	5�� �./	� 4�)xv` 0� �T �T (3� A$�. '�4:�E� �./	�)ux^�T�T0�(

'	*.� ,�76� ,�1� �([	� '�4:�E� �./	� 3� A$�. 3
.	5�� �./	� 4� O�41S	)� E.B	�� �
�	( X�+ 3@ A�� ��

A��.

 ���	N�Na-Mn :Sr-Mn)?2+�	6`:� (�� '	*. 3@ �6�=7�3�	*� 3
.	5�� �./	� �26� �	6	� =7�

O6��.	P Q
P�( 	� 	
.	��	( ':�41J : '�4:�E� �./	� �	6 �)
.1J�4� ��	7+

���.	@ Q
@�(  3<
). 4� : �+	�=7� 3
 :� ��	7+A�� ,�1� A
.1J�4� E
. 3
.	5�� �./	� �26� �	6.
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�� 	64��1�. ��� 3� 381( 	� �
7��6 3@ AlJ '�1( =7�O6� 3���� :� �
�	( A�( 3
.	5�� �./	� �	6 /	I

3)I�J 4��� �2
).B	�� p6	@ 	� 3���� �
)�e. 3@ �.�Na:Sr �
z p��EI� : #1���Mn ��� 3@ A�� ,���6

� 3����3 [	� H�E
7� ��4�� A
��@ 3� A
.1J�4� K��� ?��$( A��(HMC) �3���� �
�:� : 3)I�J X41�

 3Z�W� ?�	� p��EI� 3� U$(��Mn 4� ,��� �


( ':��Na:Sr���� 3@ �+	� �+	. 3���� ��� AlJ '�1(

 A
��@ ?��$( /�HMC 3�LMCA��)������b^]^(Brand and Veizer, 1980;  . 4� ������ �
7k �
Z.

 =7�O6�':�41J �
��:�4� �	6 	
.	��	((Rao, 1990) � =7�O6� '�4:�E� �./	� �.	�1I O
��4:B �	6

(Adabi, 1996) =7�O6�4[ �./	� �	6) ��.	����b^�� (A�� ,�+ ,�6	*�.

100
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10000
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a 
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  Soltanieh Fm
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  Recent temperate
bulk carbonate (Tasmania)

Ordovician
warm water
aragonitic
Gordon

Aragonitic Mozduran Limestone
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?F+�a X��


( �.:4Na

( 3� A$�. X��
Mn5�� �./	� 4�3
.	.3.1�. ��@�O6� =7� ,�:��� ':4� 	6 ':�41J: '�4:�E� �	6

 	� 	
.	��	(�.	@ Q
@�(,�+ K��: �)
.1J�4� ��	7+�.� . 4��N� p��EI�Mn/� �@	��
�C(���+E.B	���1. /� V[	�)�� ��	�4��
z

A�� �F�41D)�.

���(Fe)

3.1�. 4� �6� E@��(./	� �26� �	6 �
� 3
.	5�� �v�` 	(u]�x�T�T 0�) �
-.	
�b�]x�T�T0� ( �


( 4�

���+	� . 4��N� 	� ��
N)�� R	$(4� �6� 4��N�Mn�� '	*. p��EI� 	� : �6�Mn,�:EI� E
. �6� 4��N�
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�����J .=7� 3@ A�� AN
N� ��� �	�1J R	$(4� ��� �	6�7���I �
�	( c1e)�� 3
.	5�� �./	� �26� �	6

� �2
).B	��3 ,M�:�2�41D)�3)I�J 4��� �.�.�6� 4��N� �7.	�6Mn	�p��EI� E
. ��	
�� U���+ p��EI�����	�.

 ;LI�Sr/Mn

 4��N� 	�� 3)I	� p6	@ 01
�.��)�� '�E
� �4���	T A
��@ 3� 4���	T 3�
. A
.1J�4� ?��$( : \W�.� �7���I �> 4�

Mn�� p��EI� ��	�(Bathurst, 1975) . 41s� : �� /� X	�1�4 �:�; U�1( ,�7��EI 41> 3� �7���I ���

 X[	
��2�41D)��� ?
!�( ���J(Budd, 1992) . A$�. p6	@ Q81� 	6�7���I ��� 3@ ��	<.� /�Sr/Mn

�� 4��1�. H
��( �{  ����JSr/Mn ?�	N� 4�Mn)?2+] (��X	7��@ \W�.� '�E
� ,�77@ 1J/	� �.�1( �+	� 	6

(Rao, 1991).

 ���	N� �
-�*k p��EI�Mn A$�. p6	P:Sr/Mn3.1�. /� ����Y( 4��� 	6 |��)�J �
�C( ?
 � 3� �.�1(

 E.B	���2�41D)� /	� H)�
� G� 4�(open system)�+	�) ?2+ 3�bw�1+ 3Y8���(.
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 ?F+]a X��


( 4��1�. ��� 4�Sr/Mn ?�	N� 4�Mn |�:��� ':4� =7�G6� '�4:�E� �	6(Adabi,1996) 3)+�� 4���

 �	�/ X��


( �A��Sr/Mn \W�.� /� �@	��)*
�X	7��P3
.	5�� �./	� �	6'�4:�E� �./	� 3� A$�.A��.

 ;LI�Sr/Na

X	7��@,4	� m>	7� �r	� �!� �)
.1J�4� �	6 A$�. #	���� �4 ��Sr/Na�� �)��4 3� 	!.� 4� �181� '�1(

X	7��@ /�@ �	6�1�. O
2l( 3 �)Y� m>	7� �r	� �!� �)
��(Adabi and Rao, 1991; Winefield etal., 

1996).

,4	� m>	7� 3(	7��@ X	�1�4 �[	� A$�. : E7-7� HP ���	N� ��4�� �r	� �!� ��Sr/Na �
�^ 	(`�� ��7+	�

X	7��@ ���� A$�. ��� 32
 	� 4� Q
@�( ��4�� 3@ �r	� �!� 3 �)Y� m>	7� �	6�.	@ �)
��@ ��	7+

�� �:�� ��7+	�bA��(Rao,1991).

 ?2+ 4�� A$�. X��


( �.:4Sr/Na ?�	N� 4�MnA�� ,�+ H
��( . ���	N�Sr/Na4�3.1�. �26� �	6

 �
� 3
.	5�� �./	�v/b 	(]`/u) �
-.	
�uu/u (A�� ,�+ �

Y( .'	�6 4��1�. 4� 3@ 3.1J��� ,�6	*� �1+

3.1�. Q�z�� 	6 ,�:��� ':4 =7�O6� �
-.	
� 3@ '�4:�E� �)
.1J�4� �	6Sr/Na \�	Y� 	!.�^ 4��N� :Mn

A�� ,�+ K��: ��.4�� U�1)� .�� ,�+ 0	<.� ��d7� X	Y 	5� 3
�@ 3� 381( 	� 3@ AI�J 3<
). �
7k '�1(
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�.	P Q
P�(X	7��@ ���� 3P �)
.1J�4� ��	7+�@	( U�1( O
S:/:�(:�T1D. �	6(Tucker, 1986) ��
k�
I :

:��4	j�� :(Fairchild and Spiro, 1987)�� �
SC( E
. �./	� ��� 4� A�� ,�+ c4�EJ E
.�1+.

 ?F+�a ���	N� X��


( �.:4Sr/Na 3� A$�.Mn 3.1�. 4�G6� 3�	*� 3
.	5�� �./	� O6� �	6�	6 \	F
T:�( �	�

 	
.	��	( ':�41J �)
.1J�4�(Rao,1990, 1991)���+	� .3.1�. Q�z�G6� |�:��� ':4� �
7��6  3
.	5�� �./	� �	6 �	6

'�4:�E� �)
.1J�4�(Adabi, 1996),�+ K��:�.�
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 ;LI�Sr/Ca

 A$�. 4��1�. #	����Sr/Ca���	N� ?�	N� 4�Mn�� E.B	�� �.:4 '�1(�2�41D)�H)�
� 4� 3)�� : /	� �	6

�1�. �

Y( �4)?2+bw(.��� 4�4��1�.,�:��� E.B	�� �	6�.:4 ���� ��	6�2�41D)� A
.1J�4�(A) A
��@ �

 H�E
7��T(HMC) H�E
7� H@ A
��@ :(LMC)4E��: : �.�� U�1(

(Brand and Veizer, 1980)A�� ,����J �e*�.

 p��EI� 	� �/	� �E.B	�� H)�
� 4�\�	$( =7� 3� ��(Water/rock interaction) '�E
�Sr/Ca	@ p6

�� '�E
� 3<
). 4� : ��	�Sr/Ca �E.B	�� H)�
� 4� 	�� ��1� �6�1; 3
 :� X	$
@�( /� �)�@ �E.B	�� �	6/	I

 3)�� 3�
.(semiclosed) A$�. �A�� H@ =7� 3� �� X[	Yl.� : ?YI 3@Sr/Ca X��


( �E.B	�� �	6/	I

�4��. 3
 :� X	$
@�( 3� A$�. ��1��� . ��1)�� p��EI�Mn
��@ 4� : H)�
� '�1�/	� �-.	*. �2
).B	�� A

�� �
�	(�� ,�77@�	
�� �	6�+	�(Andreasen and Delaney, 2000a; Cicero and Lohmann, 2001).

3� 381( 	�)4��1�.bw ( A$�.Sr/Ca ?�	N� 4�Mn�Q�z�3.1�.�
�C( A�( 3
.	5�� �./	� �26� �	6O�

3)I�J 4��� /	� �F
).B	�� H)�
��.� .
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 ?F+bwa���	N� A$�. 3� 381( 	�Sr/Ca ?�	N� 4� ,�+ H
��(Mn,�:���: 4E��: : �.�� U�1( ,�+ �

Y( �	6)b�]w(�

,��� Q�z��� 4��� �F
).B	�� A
��P 3� A
.1J�4� /� ?��$( :�


( |�:��� 4� 3
.	5�� �./	� �	6��
J.3.1�. ��� �
�C( A�( 	6

3)I�J 4��� /	� �F
).B	�� H)�
� G� �.�.

C%	�D����"�� �� �(�0 � MN�I0� �������#$�

�'�E
O6� 'M
�@� L1(:E��3
.	5�� �./	� �	6VPDB -5.830/00 	(-9.03 0/00 VPDB) �
-.	
�(-

7.430/00 VPDB �
7��6 :'�E
�3.1�. ��� 4� ���@ L1(:E���
� 	6VPDB-0.83 0 /00 	(-8.31 0 /00
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VPDB) �
-.	
�(-4.57 0 / 00 VPDB�� �


( 4��+	� . X��


( �.:4δ18O :δ13C4�?2+bb H
��(

A�� ,�+ . 3� R1��� �T1(:E�� ,�:��� ?2+ ��� 4�X	7��@ �$5� : 3 �)Y� �\	2
T:�( m>	7� �r	� �!� �	6

A�� ,�+ H�4 E
. .X	7��@ V[1�Y�2
T:�( �	6 ��4�� �r	� �!� \	δ13C(>4 0 / 00 VPDB):δ18O V	)$�.

 �
-7�(-2 to 3 0 /00 VPDB)�� ��4�� 3 �)Y� m>	7� 3(	7��@ X	�1�4 32
 	� 4� ��7+	�δ18O A$��)0

0/00VPDB> (:δ13C�l7� 	( A$��

)-1 to +3 0/00VPDB ( �7)�6(Rao and Nelson, 1992; Glumac and Spivak-Brindorf, 2002).

 3� 381( 	�) ?2+bb (�� ,�6	*�3.1�. 3P �1+ : 'M
�@� L1(:E�� ���	N� �Z. /� 3
.	5�� �./	� �26� �	6

�� O$� ���@�7+	� '�1� O$� 	� 35��4 4� :δ18OA�� ,�+ /���� �(:	l)� ��	N�. �4	
�� '	NN��

(Perry and Ahmad, 1983; Karhu and Epstein, 1986; Cozzi et al., 2004) O$� 3@ �.4�� ,�
N�

 '�1�δ18OX	7��@ 4�� ���$�	@�T �	63�� '	�/ '� 4� 	�4� �� '�1� 0�J ?
 ��+	� .���	N� 	!.�δ18O

X�k ���� �4 �2$� 4	
��,�1�. c4�EJ E
. '	�/ '� 3� R1��� �	6 �.�)Hoefs, 2004(.

'�1� O$�δ18O=7� 4�381( 	� 3
.	5�� �./	� �26� �	6  �
� �
-�*k X:	l( 3�δ13C :δ18O�� �.�1(

C)� E.B	�� ���+ �	6�7���I /� ���2�41D)��+	�(Lohmann, 1988; Cicero and Lohmann, 2001) ���/ �

�� '	*. ��
-�*k X��


( 'M
�@� L1(:E�� }2��� ���@ L1(:E���-�� X4	$� 3� ��6� E.B	�� �
�C( A�(

�2�41D)�A�� ,�+ 3
�e(.1�.3.3.1�. �)
.1J�4� ,�:��� 3� O��E. 3
.	5�� �./	� �26� �	6 ':�41J �	6
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( A�( 3@ 	
.	��	(C E.B	�� �
��2�41D)�3)I�J 4����A�� ,�+ K��: .C( X4:	<� �����
 Q
@�( �� �

�.	@�� 	
.	��	( ':�41J �./	� 	� 3�	*� �2
).B	�� : ��	7+ �+	�(Rao and Wang, 1990).

?F+abba� 4�,��� 4��1�. ��3.1�. �T1(:E�� �	6 	� 3
.	5�� �./	� �F6� �	6 =7�G6��r	� �!� \	F
T:�( �	6 (Milliman and 

Muller, 1977) X	7��P ���7��/1
. : 	
.	��	( �r	� �!� � �)Y� �	6 (Rao and Nelson, 1992)� X	7��P �$5� ���1. �	6

 	
 ��)��(Adabi, 1996) X	7��P �.1J�4� �	6 '�4:�E� �)
 (Adabi and Rao, 1991) X	7��P : 	
.	��	( ':�41J �)
.1J�4� �	6

(Rao and Wang,1990) A�� ,�+ 3��	N� .|�:���

3.1�.X	7��P X4:	<� 4� 3
.	5�� �./	� �F6� �	6
.	��	( ':�41J �)
.1J�4� �	6�� 	 �+	�.3
�e( δ13C 3.1�.4� �./	� �	6

�+ �
�C( ?
 � 3� 3
.	5�� A�� �F�41S	)� E.B	�� �� (Lohmann, 1988).
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�L��O+��3�� P����( �&��Q ��+�MN�I�� C%	�D�� ���	

3���� �	�� �

Y( ����.1�. /� �V[1�Y�3 �.	��J� '�E
� ���)�@ ��4�� 3@ ��	6��+	� ,�	l)�� ����1+ .

�� 3���� �	(palaeothermometry)	Y� /� ,�	l)�� 	� 3
.	5�� �./	�41(4� : '1�4�.� 3 �

(Anderson and Arthur, 1983)3� �A�� ,����J 3$�	�� ��/ X41�.

T◦ C = 16 – 4.14 (δc – δw) + (δc – δw)2

 3 �	Y� ��� 4�T  �?
2*( �	��δc 'M
�@� L1(:E�� 4��N� /� A�� X4	$��
-7��F6� 3.1�. ���(\�	Y� 3@

VPDB0/00-5.83�� : �+	�δw�� X4	$� 3)*!. '� /� A
��@ 3@ 	�4� �� 'M
�@� L1(:E�� 4��N� /� A

 ,�+�A��: \�	Y�b±^ a =δw(Fairchild and Spiro, 1987) ,�+ 3)I�J �Z. 4� G
S:/:�(:�T1D. ����

A�� .��	7�� ����	�,�+ 3$�	��O6� ���� �
� 3
.	5�� �./	� �	6u^ 	(^bA�� ,�1� ���-
).	� 384�.

�R������S

�3@ A�� ,��� '	*. ,�+ 0	<.� X	Y 	5�.	@ Q
@�(O6� =7� ��	7+ �.:4 #	���� 3
.	5�� �./	� �	6

 X��


(Na X��


( 3� A$�.Mn A$�. :Sr/NaO6� =7� 	� '� 3��	N� : ':�41J : '�4:�E� �	6

�� �)
.1J�4� 	
.	��	(�+	� .O6� =7� ���� �-�� �
NN�� U�1( 3��Z. ����(:�T1D. �	6 ,�+ �
SC( O
S:/:

A��. ��d7� X	Y 	5�(Sr/Ca) ?�	N� 4�MnO6� =7� ��� �:4 �� /� �@	� 	6)� E.B	�� �
�C(�F�41D 4�

/	� H)�
� O�A��. �	�/ X��


(Sr/MnX	7��P �[	� \W�.� /� �@	�A�� 3
.	5�� �./	� �	6 . '�1� O$�
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δ18O=7� 4� ���@ L1(:E�� ���+ 3
�e( : �26� �	6�� 3
.	5�� �./	� /� ��	)� �.�1(

�+	� �2�41D)� E.B	�� ���+ �	6�7���I.3.1�. ��
J4���3.1�. �T1(:E�� ,�:��� 4� �26� �	6 �)
.1J�4� �	6

�.	@ 3�	*( /� �@	� 	
.	��	( ':�41J�� 3�	*� �2�41D)� E.B	�� �.:4 : ��	7+�+	�.=7� 3���� �	�� �	6

-76 4� 3
.	5�� �./	� �26� ?
2*( 0	�" :^b�).	� 384�A�� ,�+ 3$�	�� ���J.

U(��+

a ��
������ ������b^]^.��1�4 ��
+1SB .�
�/ ��4� .xx].

a �c4� ��.	����b^��.   3)�*!. ��1��4 U
��� : ��
+1SB     �.	��1I : �.	�
� O
���4:B �	�6)  �	6�./	��

4[ : �	�
 � (�2*.�� ��+4� ��	7+4	@ 3 	�4 �3z��� ��z \	�+��)*!� �
!+ ,	-*.�� ��
�/ 01�� ,bxb.
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�������	
 �� 
��� � 
��� ���	� ������������
 ����
 
���  ��

Sample Ca(%) Mg(%) Fe(ppm) Mn(ppm) Sr(ppm) Na(ppm) Sr/Na Mg/Ca
L-So-01 33.95 0.76 1301 444 350 134 2.611 0.022
L-So-02 32.24 0.85 1356 412 314 186 1.688 0.026
L-So-03 30.10 0.81 1301 541 241 137 1.759 0.026
L-So-04 33.23 0.71 1321 397 341 132 2.583 0.021
L-So-05 32.30 0.89 1335 457 346 190 1.821 0.027
L-So-06 31.01 0.75 1354 480 341 128 2.664 0.024
L-So-07 31.84 0.46 1361 745 169 201 0.840 0.014
L-So-08 32.01 0.82 1289 425 315 184 1.711 0.025
L-So-09 31.00 0.74 1302 434 348 122 2.852 0.023
L-So-10 33.24 0.68 1387 814 354 189 1.873 0.020
L-So-11 32.04 0.89 1350 525 324 191 1.696 0.027
L-So-12 33.56 0.63 1156 132 336 142 2.366 0.018
L-So-13 31.22 0.69 1465 745 325 124 2.620 0.022
L-So-14 31.23 0.64 1258 327 358 201 1.781 0.020
L-So-15 31.92 0.62 1254 136 358 178 2.011 0.019
L-So-16 32.86 0.95 2874 189 432 191 2.261 0.028
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L-So-17 31.09 0.60 1025 151 352 187 1.882 0.019
L-So-18 33.05 0.56 1554 810 354 190 1.863 0.016
L-So-19 31.21 0.94 1452 654 258 158 1.632 0.030
L-So-20 33.50 0.70 1350 803 327 195 1.676 0.020
L-So-21 30.02 0.90 2054 178 369 235 1.570 0.029
L-So-22 29.32 0.98 1006 298 198 154 1.285 0.033
L-So-23 31.23 0.74 1473 805 187 203 0.921 0.023
L-So-24 32.75 0.91 2660 184 425 184 2.309 0.027
L-So-25 30.00 0.74 1305 455 345 216 1.597 0.024
L-So-26 32.24 0.78 980 338 428 225 1.902 0.024
L-So-27 30.71 0.83 2135 195 456 213 2.140 0.027
L-So-28 32.52 0.46 695 135 332 189 1.756 0.014
L-So-29 31.25 0.89 1304 652 265 161 1.645 0.028
L-So-30 33.91 0.75 1356 154 363 135 2.688 0.022
L-So-31 35.01 0.67 1294 454 332 138 2.405 0.019
L-So-32 31.41 0.85 2140 183 321 164 1.957 0.027
L-So-33 32.56 0.89 2152 189 542 195 2.779 0.027
L-So-34 28.22 0.92 1004 301 197 140 1.407 0.032
L-So-35 31.20 0.70 1564 802 265 105 2.523 0.022
L-So-36 31.01 0.75 1320 454 365 123 2.967 0.024
L-So-37 31.52 0.68 1398 478 356 133 2.676 0.021
L-So-38 30.03 0.74 1412 544 368 209 1.760 0.024
L-So-39 32.78 0.56 814 120 365 199 1.834 0.017
L-So-40 31.04 0.85 1325 664 252 142 1.774 0.027
L-So-41 31.27 0.63 1542 584 235 156 1.506 0.020
L-So-42 32.49 0.54 854 214 455 255 1.784 0.016
L-So-43 31.79 0.58 1302 740 337 130 2.592 0.018
L-So-44 32.25 0.74 1001 225 432 124 3.483 0.022
L-So-45 32.49 0.39 894 131 331 179 1.849 0.012
L-So-46 31.01 0.79 1425 586 331 141 2.347 0.025
L-So-47 31.65 0.54 1453 710 298 129 2.310 0.017
L-So-48 32.37 0.75 1003 227 327 129 2.534 0.023
L-So-49 31.02 0.69 1365 698 254 191 1.329 0.022
L-So-50 33.90 0.62 1165 130 339 132 2.568 0.018
L-So-51 32.23 0.74 1124 254 454 132 3.439 0.022
L-So-52 31.89 0.61 1159 154 372 182 2.043 0.019
L-So-53 32.87 0.41 1654 741 182 132 1.378 0.012
L-So-54 31.21 0.65 1232 654 257 268 0.958 0.020
L-So-55 32.54 0.91 2514 451 432 256 1.687 0.027
L-So-56 30.21 0.74 1254 541 310 145 2.137 0.024
L-So-57 31.56 0.70 1256 149 365 178 2.050 0.022
L-So-58 33.10 0.38 1561 811 189 139 1.359 0.011
L-So-59 31.09 0.78 1325 701 240 136 1.764 0.025
L-So-60 31.12 0.84 1314 573 312 137 2.277 0.026
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PDBO 00
018δPDBC 00

013δSample

-6.04-2.75CH.15-D

-6.15-4.34CH.17- D

-7.05-5.89CH.20- D

-8.56-8.03CH.22- D

-9.03-8.31CH.24- D
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-6.54-4.31CH.27- D

-6.27-0.88CH.28- D

-6.31-2.56CH.30- D

-6.05-1.50CH.34- D

-7.23-1.54CH.35- D

-6.21-2.32CH.37- D

-5.83-3.14CH.38- D

-6.34-2.24CH.40- D

-7.65-2.05CH.41- D

-6.75-0.83CH.42- D

-6.23-2.53CH.43- D
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