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�) -��( *�����(� ���) P(�2 1# ��� . 	� H� �� 1+��W

C�%3 *�+%,� ;3� � �D�� 1�K (
 
�.�� 7��  (�


)1V)�
 
�W��+��� � 7� (*�� 
�� C�D�B *�����(� 	� .
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 -700 � ppm 400 -200  *��]18[.  (
 Q�I��
 1,��� (


� *�%,) 1# *�����(� C��"B �L� N��%���+�� 1.�B C#�9 ��
�X

1��
 ��# -� 
(�� � 
�� 
�	�  7�)7��	�� -� (�� 
�� . ���

 (
 �� &�,0� P(�2 1# P�VF�� ��� �# ��� 1.��� �# 1#�(��

�� *�+%,� C�D�B �A�# ST�I 1D"� C_�


�� . ]����

C�"9 	� ��!. *�+%,� 7��(�%��) 	� 7(��%# N��%���+�� :

���� 1|�� 7��(�%��)�
��  (�%��)Neuquén  ���+��I(�


�A�9 7��(�%��) � ��� 7��(�%��)  (
 7(�/�� ��	�� 7�

 *�� ��(
 -� N��%���+�� ����� b���	]3 .[  

 1|�� �
�# 7��>"B C�F
 1# �P�VF�� ]���� 
(�� (


)P�VF�� ��� (�3�(  =�)�� 	� *�+%,� 	� ��>#

�
 =># � P�VF�� ��� �# N��%���+�� ��� ?�X+%� 	� ��

*�� 
�� C�D�B ST�I �# N��%���+�� =�)��.  1.�B �#

 

�
 *�+%,� �
�# �����. �# 1G#�( (
 1) �B�0�|�B 1#

�� ��(�%6� ��	�� 7I�F�+�F �*�� 
��  O�0� ����B

 1<F�G� 
(�� 

��0� (
 *�+%,� C�D�B 7��# �"����

���# . &��. (
3 �2��A �������Cu �Zn �Pb �Ba  �Sr � 

?����E  *"%�Sr/Ba *�+%,� 7�� �#�# (�%��) �/0� �# 

�Y<# 	� ��(�%��) � O�0� 7��  
�� 

(�� ����/���dI

*�� . CD� (
11 �������  � 7�( �-�� �S� �2��A

?�(�# (
 *�+%,�7�� �#�# (�%��) �/0� �# �Y<#  	�

*�+%,� 7�� `�X� ���
  
�� 

�
 ���� ��!. � �����

*��.  
  

  
 D0�10  .\4, (
�3 � (Wi� �K� W��SrO   ��SO3 ����� ������ �� ��� (�� )� 
��  d&�'�R (
�3 � �[�� �K� W��SrO   ��CaO 

����� ������ �� ��� (�� )� 
�� &�'�  

 

  

 D0�11  .� ��B� ��K���� �]��8Cu �Zn �Pb �Ba  �� (�� )�
�� ���� �� ��� &�'� �� �jH� (�� )� 	, 
�� k�B� �K�� ��, � �,

��1G: \4, (R da� �9�8 (` d
�� �9�8 (2 dR�� �9�8 (Z���� �9�8  

  

 ب ا��

70  



��
��

�
�

��
	 

�
��

� 

��

 �

��

��
��

 �
�

��
�

 �
��

�
10

��
��

�
 �

 
20

 �
��

 
�	

 �
 !

��
�" 

�
13

95
 

 
  

  

 7
�&

G
1  .

 �
)]

, �
]

��
8 



��

&
� 

�,
 �

��
�B

�
)

&
]

��
 l

 
/

 �
�

 (
 �

8�
� �

]
��

8 
�

)
 l

 
/

 �
�

p
p

m
( 

��
��

� �
�

 
���

� �
� 

���
 


��
 

&
�'

�
 

              

S
A

M
P

L
E

 
S

r
O

 
S

O
3

 
C

a
O

 
F

e
2
O

3
 

S
iO

2
 

M
g
O

 
N

a
2
O

 
K

2
O

 
T

iO
2

 
M

n
O

 
B

a
 

C
o

 
C

r
 

C
u

 
N

i
 

P
b

 
Z

n
 

F
 

C
l

 

A
-5

 
11/

49
 

11/
38

 
33/5

 
12/0

 
95/1

 
41/0

 
07

5
/0

 
08

7
/0

 
01

9
/0

 
00

5
/0

 
12

42
 

4
 

6
 

25
1

 
1

 
1

 
46

 
31

4
 

28
4

 

A
-6

 
13/

52
 

39/
40

 
93/2

 
09/0

 
85/0

 
29/0

 
06

9
/0

 
07

1
/0

 
02

3
/0

 
00

1
/0

 
11

1
 

2
 

5
 

9
 

1
 

1
 

34
 

43
1

 
31

6
 

E
T

-2
 

84/
50

 
89/

39
 

1/3
 

21/0
 

94/0
 

33/0
 

07
7

/0
 

07
7

/0
 

02
4

/0
 

00
2

/0
 

10
45

8
 

1
 

1
 

61
 

1
 

1
 

38
 

40
7

 
26

2
 

E
T

-3
 

06/
49

 
02/

38
 

5/5
 

25/0
 

84/1
 

46/0
 

06
9

/0
 

10
5

/0
 

02
6

/0
 

00
1

/0
 

51
 

2
 

1
 

25
 

1
 

1
 

29
 

49
7

 
26

7
 

E
T

-5
 

46/
50

 
41/

39
 

93/3
 

18/0
 

76/1
 

37/0
 

06
2

/0
 

1/0
 

01
7

/0
 

00
1

/0
 

63
 

8
 

1
 

24
 

2
 

1
 

24
 

49
0

 
24

9
 

E
T

-6
 

64/
48

 
72/

37
 

7/5
 

43/0
 

98/1
 

42/0
 

07
5

/0
 

12
2

/0
 

03
2

/0
 

00
2

/0
 

10
2

 
3

 
2

 
26

 
2

 
1

 
26

 
52

7
 

24
9

 

E
T

-8
 

84/
46

 
5/

36
 

1/7
 

31/0
 

22/2
 

47/0
 

05
9

/0
 

13/0
 

02
7

/0
 

00
1

/0
 

43
 

3
 

5
 

35
 

1
 

1
 

33
 

33
4

 
25

8
 

E
T

-1
0

 
03/

51
 

77/
39

 
8/3

 
11/0

 
56/1

 
3/0

 
04

7
/0

 
05

2
/0

 
01

6
/0

 
00

1
/0

 
45

 
6

 
9

 
26

 
1

 
1

 
52

 
50

0
 

26
2

 

E
T

-1
1

 
54

 
92/

41
 

63/1
 

04/0
 

12/1
 

23/0
 

04
9

/0
 

03
2

/0
 

00
2

/0
 

00
1

/0
 

29
 

5
 

2
 

28
 

1
 

1
 

49
 

37
8

 
28

0
 

E
T

-1
3

 
93/

24
 

55/
19

 
69/

25
 

42/0
 

84/6
 

61/0
 

34/0
 

12/0
 

06
6

/0
 

00
7

/0
 

34
 

2
 

4
 

51
 

2
 

1
 

10
 

47
1

 
16

0
 

E
T

-1
4

 
1/

46
 

84/
35

 
1/8

 
3/0

 
39/2

 
46/0

 
06

6
/0

 
16/0

 
03

7
/0

 
00

1
/0

 
49

 
1

 
6

 
42

 
3

 
1

 
34

 
46

7
 

67
 

E
T

-1
6

 
34/

23
 

49/
18

 
14/

29
 

32/0
 

35/4
 

7/0
 

06
5

/0
 

19/0
 

04
1

/0
 

00
7

/0
 

34
 

3
 

3
 

25
 

1
 

1
 

57
 

38
9

 
16

9
 

E
T

-2
2

 
35/

47
 

74/
36

 
4/6

 
22/0

 
34/2

 
58/0

 
05

7
/0

 
12/0

 
03

4
/0

 
00

3
/0

 
25

 
8

 
4

 
34

 
1

 
1

 
86

 
49

1
 

23
1

 

E
T

-2
5

 
94/

46
 

57/
36

 
8/6

 
32/0

 
14/1

 
7/0

 
06

7
/0

 
12

2
/0

 
03

4
/0

 
01

5
/0

 
81

24
 

6
 

3
 

11
 

1
 

1
 

34
 

41
8

 
23

6
 

E
T

-2
8

 
38/

49
 

41/
38

 
9/4

 
21/0

 
95/1

 
44/0

 
07

7
/0

 
11

8
/0

 
03/0

 
00

1
/0

 
12

39
 

5
 

5
 

16
 

1
 

1
 

54
 

43
3

 
26

2
 

E
T

-3
1

 
84/

48
 

02/
38

 
2/5

 
16/0

 
08/2

 
37/0

 
06

3
/0

 
08

3
/0

 
03/0

 
00

2
/0

 
51

64
 

10
 

6
 

24
 

2
 

1
 

64
 

39
1

 
24

0
 

W
T

-2
 

86/
33

 
43/

26
 

21/
19

 
11/0

 
56/3

 
55/0

 
06/0

 
07

3
/0

 
01

4
/0

 
00

1
/0

 
34

 
1

 
4

 
26

 
1

 
1

 
19

 
44

9
 

27
6

 

W
T

-3
 

09/
39

 
51/

30
 

1/
12

 
72/0

 
69/5

 
96/0

 
13/0

 
32/0

 
08

7
/0

 
02

3
/0

 
12

6
 

2
 

4
 

19
 

1
 

1
 

56
 

53
7

 
28

0
 

W
T

-4
 

88/
50

 
61/

39
 

14/3
 

21/0
 

23/2
 

48/0
 

11
7

/0
 

12
3

/0
 

03
8

/0
 

00
1

/0
 

46
 

6
 

1
 

34
 

1
 

1
 

29
 

47
1

 
30

7
 

W
T

-6
 

82/
54

 
7/

42
 

6/0
 

04/0
 

75/0
 

32/0
 

05
3

/0
 

02
2

/0
 

01
8

/0
 

00
2

/0
 

58
 

3
 

6
 

26
 

1
 

1
 

40
 

12
97

 
29

3
 

W
T

-9
 

25/
42

 
93/

32
 

2/
11

 
2/0

 
11/3

 
47/0

 
06

9
/0

 
12

8
/0

 
03/0

 
00

1
/0

 
73

 
6

 
3

 
35

 
1

 
1

 
36

 
56

9
 

27
6

 

W
T

-1
1

 
38/

51
 

8/
39

 
94/2

 
14/0

 
88/1

 
37/0

 
06

3
/0

 
09

4
/0

 
02

1
/0

 
00

1
/0

 
25

 
2

 
6

 
21

 
1

 
1

 
49

 
41

3
 

36
0

 

W
T

-1
3

 
04/

55
 

83/
42

 
31/0

 
01/0

 
84/0

 
21/0

 
04

6
/0

 
01

2
/0

 
00

8
/0

 
00

1
/0

 
50

 
2

 
8

 
16

 
1

 
1

 
67

 
14

92
 

28
4

 

W
T

-1
5

 
18/

36
 

31/
28

 
1/

17
 

22/0
 

39/3
 

61/0
 

06
7

/0
 

13
7

/0
 

03/0
 

01
8

/0
 

23
44

 
1

 
4

 
19

 
1

 
1

 
55

 
46

7
 

28
4

 

W
T

-1
6

 
59/

26
 

34/
21

 
34/

25
 

34/0
 

49/4
 

66/0
 

11
9

/0
 

23/0
 

05
3

/0
 

04
1

/0
 

53
42

 
1

 
5

 
25

 
1

 
1

 
43

 
39

2
 

28
0

 

W
T

-2
3

 
86/

33
 

84/
26

 
1/

16
 

48/0
 

54/5
 

04/2
 

12
4

/0
 

37/0
 

06
2

/0
 

01
4

/0
 

12
25

0
 

1
 

2
 

28
 

1
 

1
 

21
 

34
9

 
27

1
 

7
1

  



��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

7�&G2. �K� W�� 
��&� �, �)], ������
� �H4�I� ���� ���&'� �� (�� )� 

 SrO SO3 CaO Fe2O3 SiO2 MgO Na2O K2O TiO2 MnO 

SrO 1          

SO3 99/0 1         

CaO 99/0- 99/0- 1        

Fe2O3 75/0- 73/0- 73/0 1       

SiO2 89/0- 90/0- 89/0 68/0 1      

MgO 87/0- 88/0- 87/0 81/0 83/0 1     

Na2O 45/0- 42/0- 42/0 65/0 50/0 52/0 1    

K2O 77/0- 77/0- 75/0 87/0 78/0 84/0 56/0 1   

TiO2 70/0- 69/0- 67/0 87/0 74/0 81/0 70/0 85/0 1  

MnO 57/0- 54/0- 55/0 60/0 47/0 64/0 46/0 48/0 62/0 1 

  

7�&G 3 .� ��B� ��K���� �]��8Cu �Zn �Pb �Ba � Sr  ) l / ��ppm( (W � �Sr/Ba (�� )� 
�� ���� �� ��� &�'� �� �jH� 	, 

���� ��� � c�'� 
�� ��������^*  

m���� Sr/Ba Cu Zn Pb Ba Sr ��������^* c�'� 

 ��W ��%�]4[  200 003/0 005/0 00003/0 04/0 8  ���� RX 

 ��W ��%�]4[  5 4 20 5 100 500  �� O�X c���� 

 ��W ��%�]4[  6/0 55 70 12 780 470  c���� ����" 

 ��(�D/� � C�
]13[  92 184 35 91 5682 268447  n�W3)O���* �", ( 

 ��(�D/� � C�
]13[  346 43 5 5 173 59969  n��� o�)L)O���*��� ��� ( 

 ����]1[  1342 60 14 15 350 470000  �9�3 �W3)O���*��� ��� ( 

 �#�+3� � 
��� 
�c�]8[  1566 3 3 12 300 469800 � K�� a�&3�P ��)O���*��� ��� ( 

 �#�+3� � 
��� 
�c�]8[  94 8 12 46 4500 423000  ��� K�� a�&3�P)O���* �",( 

�|�� 1<F�G�  69/200 34/27 73/41 1 66/88 33/17795 ���� �� ��� &�'� 
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&�_
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 ST�I � P��#�) 7��

1��
 ���� �*�+%,� 7��  *�+%,� 1) *�� ��� 
���


���) ��Q���. *�� 
�� 
�.�� 7�� . (���� O��B 1) �F��

]17 [1+�!� 
�U�� 7��#  ��#Q�� 7��>"B � P��#�) 7��

-���>"B 1) *�� P(�2 ���# �
�� 
�!���W *�+%,� 

 ��� �!B &�h0� ��>"� �,��� O�0� H� (
 ��(


 � ���,) ��� ��4 � N��%���+�� � ?�%,) 	� (�� PK���

�� ��(
 -� 1# 1+%#�� P�VF�� ���# . PK��� ��� 1) �U�� 	�

&��E 

�# ��(
 -� 	� �B  1# ����W 1# �( *)�� �# SW ����


�� 
(�� ����	 P�#��( C_�
 ��� .��� =�)�� *3���W �#& - 

=�# �-��( 
�� ��+�� &�,0� (
 N��%���+�� � ?�%,) �B

�� *�+%,� �  1# N��%���+�� *"%� 1) �B�<��� 	� ����B


�� C�D�B ���(�
 ��K�# �,�_ ?�(�# . PK��� �+9�

1�K C_�
 1# �D�+�I��
 
�� �����
  7��>"B P��#�) 7��

1B ���+���# ��K�# �,2� �+_� 1,��� 1# *�+%,� ����� `

-� �# 

�+3� N�
 1# P�#��( C_�
 (
 1) P�VF�� 	� ��4 7��

�� a�VB� �*��  �+3�]1 .[ (
 CD�12  
�0� 	� �F��

�#�# *�+%,� (�%��) C�D�B *�� 
�� 

�
 ���� �/0�.  

  

�p���
��.  

;3� �B��#�) �2��A  *�+%,�  �/0��#�# *�+%,� (�%��) (�


1B ���	 (
 
��	 &�/+�� 1# 1# 
�_ *%��  ���) P(�2



�) -��( *�����(� ��� . *�����(� C��"B �i *�%,) 1#

��4 � N��%���+�� 7(��X� ��� 
�	� �A�# Q�I��
 �����3  

*�� 
�� �� 1# *"%� &�,0� ���.  7��>"B ��	��

��#Q�� ��(�%6� ����� �B ����W ����� (�%��)  *�+%,�

HB P(�2 1# 1) �*�� ��(�%6� �/0��#�#  1�K

)���A �CD (*��>| �# l,+>� C2��3 (
  (
 P��V+� 7��

 H�� 1�K �
 ��#)�/) K�# ( �� �)�/) ����W(�� 
��
 � 
�� .

*�+%,� 1�K ���  �B O��+� *�+%,� 7��(�,# 	� (�


*�(
  1��
 )*�(
 J�B�/A ( 1���	 H� (
 M��+� &�D�� �#

*�� 
�� C�D�B *���D�� � *��(�T����D�� �1B��#�) .

��(�# 7�� �� ����  � 1B��#�) 
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*�� 
�� ��F�B �
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����# &
�<B 1# 
�_ .(�����
 PK��� ��� ST�  
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1�K C_�
 1# K�# */� 1# �D�+�I��
  7��� ��K�# 7��
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�.�� P�VF�� 	� ��4 7�� .(
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1��� 1) 7�  � N��%���+�� ���� M�<� �D�
Q� 1# 1.�B �#

*�� 1+3�� P(�2 ������. C/A ?�%,) . �,0� 8#���

 
�!���W ������. M�� *�+%,� ���_w 7��# 1) N��%���+��

	� *�� P(�"A �*�� 
�� :1 (�+���F�
  ^v�� ���2 (

 � *�%,) 1# *�����(� C��"B3 (-�(��  -� 	� ;+�� 7��

��(
 .������ b��� �#��c�� �����02 P���	 7�� ������

���)
(�%_( Q�F��� � ����/���dI P�<F�G� �7	��  7��

�#��( (�%��) H� �/0� �#�# *�+%,� (�%��) ��#��( - 

*�� �D�+�I��
.  
  

 D0�12  .���� (�� )� �� ��� �,&L� ��'� O�P��� 7&�  &�'�)Gs : ��,�� -.Mn :��+��(  
  

m����  

]1[  x �]����)1376 (�	�� ;3� J���� � �/���dI ������

*�+%,� HD�F ���(�%6� ��	�� (�
- ��+�� ���!"!#

����W ��/�����# � 1��,��!) 1��� �����(�) 
�����
 ���(�

  �	����214 �.  

]2[ ����� ����(	�#� �.� ����#(N � . �)1384(  *�!�

���/� �+_�# ��+3� 1XG�� N(�V�B��+�� *�+%,� ���	�� �

���	� � ����� �  ������ ���<� P�3��+)41 -30. 

]3[ ��/.  N)1370( ���	 ������ �/���dI � ���� ;3� 

*�+%,�(�
 1XG��  �$/!#)��	�� 7(�/��(� ��+�� 

1��,��!) � ���# ��/�� ����W�����(�) 1��� ���(� 
�����
 

	����� 186�.  

]4[ ��%� ���W M.  �)1383 (&�2� P�3��+)� �����/���dI 

��E �(��+�� �?U�WP 
�����
  ���!B 615 �. 

]5[ } �������
.� �7	�(�� �.
 ����"4�# �. M ��B�"��9� � �

)1391 (*%�	1��E7(��� 1+�!�7�� �����F� � ����� 

����	 )7����	�� �
�#�W ��(�%6� �7(�/�� � ����� (�# 

b��� �	�( ���# (
 -��. �+_�# �N�!. (
 b(�3  ��,_�


 
(�/�8 � �166 -157 .  
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Abstract 
The Baba-Mohammad celestite deposit is located in southwest Iran and 18km south of Gachsaran city. 

In these area celestite horizons is located at the contact zone of Gachsaran and Mishan formations. 

Based on the shape and arrangement of celestite in the evaporitic sequence, the genesis of major part is 

believed to be diagenetic; while a small part has been probably formed synsedimentarily by saturation 

of strontium ions in solutions of evaporitic environment. According to the abundance of gypsum in 

evaporitic environment and abundance of sulfate ions in water and low rates of strontium sulfate 

solubility in comparison with calcium sulfate, strontium sulphate (celestite) was formed due to the 

presence of strontium ions in the environment. The source of strontium is seawater or brines originated 

from sea water. In this way the initially mineralizing fluid is created in sabkha through the evaporation 

of sea water and as the brines enters into the underlying sediments, then leached significant amounts 

of strontium from the host sediments. When these strontium rich fluids are evacuated into the surface 

layer that includes carbonate and gypsum. Celestite sedimentation is occurred by the replacement of 

existing minerals and also through the incorporation of mineralizing fluid with sulphate-rich brines, 

which have been trapped inside the layers. Existence of celestite crystals along with the typical crystal 

habit (figure/shape) of anhydrite and gypsum indicates the replacement of these minerals by celestite. 

According to field observations, geological, mineralization, geochemical studies and analysis of 

sediment facies the Baba-Mohammad celestite deposit is a sedimentary-diagenetic deposit. 
 

Keywords: Gachsaran, celestite, sedimentary- diagenetic, Baba -Mohammad deposit. 
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