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�"�*+�� +-�.�/0���1- �2�0�3 J!��� � 
	0��� 
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������ . ;�F�� +��� \��9�5/15  e��� �� � ;P0�
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0� &��D 
��9!"� \��9�) 
��9!"�4 (1710  � �9�
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 ;� ;>?�� �"� 0� ��� E	� 2GP*��  2�� A��]2[ .

;�>�[� +��;,X� � E0�� J,� 0� ;>?�� ��,�	 )3 (


��� ��� 2�� 
��.  
  

L�8K1. �,�+2�. 	�
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� O�� X ; �� O�Y�Z,�)8���(  

  

   
  

  

  

  

  

  

  

  

R0�3 . [2) (�3-� L�� �, ��56 �����=� ��N��� @��9�
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�9�0�3 �� �� ��)"�+�� �,"Z�/ 8���� Z�� h�X:0� 

[�>9!� �0��. ��)"�+�� �,"Z�/ ����� �60� J_�_: 

��s�� 0� ��'"� 2�0�3 � E�9!� �Z�� V (>� ���G 

�M"� ����3 .(���"�: �Z�� 5����m: 0� #L@�� 2����i 

8��+�� �;:����3 0� h�X:0� �� �2=�XR 
	���� � W�� 

��P�� 5��MD 0� V�� ������ ;3 %�=� J_�_: 8�� 

2�� ]4[.  Y����'� 0�<�� �"��12  � 
�� 2����� ;����

V J_�_: � ��7_� 	� �2��R0 �60� HXR ��

 �0����9��(ISRM, 1977) 
	���� V c"�9� � �"��� +���

#��P 0� )2 (2�� 
�� 
�0�V.  

��)"�+�� �,"Z�/ ����� �60� �J_�_: 0� ��'"� 2�0�3 

� E�9!� �Z�� V (>� ��G� �M"� �����3 .(���"�: 

�Z�� 5����m: 0� #L@�� 2����i 8��+�� �;:����3 0� 

h�X:0� �� �2=�XR 
	���� � W�� P�� 5��MD�� 0� V�� 

������ ;3 %�=� J_�_: 8�� 2�� ]8[ . ;P�: �"��

��9!,� ��P� 	� ���� ;"���s J_�_: ;3 2��� (�� ��

 ;9��� (>� �.L@�� #�,�� ��'"� 0� ;�.�� J_�_: 	�

2�� .  

L�8K2 .O��6�P/ �0�!�� �����	�
 ��� �+2�.  

��N� �) �����  *��e� 86��  If; 8;)� ��� (gr/cm3) RQDQ,(%)  RQDQ, [�6�,  ����� �)8+,  

1  8/0  59/2  35/2  ��"�*  3  

2  1  53/2  7/2  ��"�*  3  

3  9/0  55/2  6/2 ��"�*  3 

4  9/0  52/2  63/2  ��"�*  3  

�������  9/0  54/2  57/2  ��"�*  12  

  

7 - �-.� �0����0, 	�
���/��  

&�/��.�9�0�3 +�� 0� �"����!� J,� ������� ;3 

\��: J���� +0�94�� �9�3# ������ ]8[.  

;"F k�?� � J!�
	0� �+����g"� � �g�� ��g,g #�

���	 �,�.�0��� 2"��� W�q�� �� ��G� h�X:0� �94��


��: ��0�� ���� +��]12[ . �� �"��0�94�� ���O ��P�

 jV �"�P E��� ;� �,�.�0��� 2"��� ("�Z/�

8�� 
��: 0� ����	�"	 0� ;3 
��3 U�3 ;:����3 +��

�� 2"�G�J,� ;� �' ;=��: 2�0�3 [9�� U" +���

�� ����4 ;9/�".  

7 -1- R &  

;"F �� ���� [� � +	��� J,� ;� [� J!� (>� +���

����0 ����� U�9�0�3 #�,�� ��'"� 0� ��G� �.L@�� +��

�0��] 12[.  

J!��� 0� ��g!� 
��� �� ;� ;>?gJ� +��g � ��@

J!��� [�!>: �9���: +������ .��6� +�9��0  �� �"�

 ���9�� 0� J!� 
���NW-SE  ��3 +�9��0 	� � �0�� 0��i

�� 2�=X: e���	 0�94����3 )J,�9 .(J!� ��3� 0� ��

�.� ;� ;>?��g;"F ��P� J +����* J��i �9/��V +��

�������� .  
  

  
R0�9. �3-�R & 	��3C ��
W9� �) ����&�� ��-.� ��� 	�
 ��N� �) � �
 ]7[  
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J!��� �� ��'"� ������4 0� f_�� ���9�� (>� 

��G� 0� ~�M� (���: jV � o?� ��'"� e��: (���: �� 

V ��0�� � `P�� ��"��/ ;=��: 2�0�3 � "�g��' 

;.�O��/+�� ��=9� ��=�� �� {0Z��: 0� V ���9�� ������ 

]1[ . J��� �"0�V �9���: �	 �������� j�N j��P 0�

���� �9�0�3 #�,�� ��'"� � U�V 8�� ��� 	�� 0� 0�N �

2�� 
��� (��/ ]15[.  

J!� 
��9!"� ��@� +��)3 ( J�,�: 0� �"�Z� ;� (>�

 J@� 0� ;3 ��,� ;� ��� ;9��� 
��9!"� �"� 0� ��0�N

 �"� ���0 �� ;3 
�"��� ��'"� 0�N U" J!� �� �0�4��

J!��0�� ����_�� �� )#��P3 .(J!� &����"� ;3 �"��

0�N ��'"� `P�� �� 0�g
�� ;>?J,� 0� �0 ��� )10 (

������ ;<DL� ��: .J!� �"� (,�	 U" ��'"� �� ��

 0��"�* � 8�� #L@�� ("�Z/� +��� �0 &	F \"��� �=�XR

����3 [���/ 0�N ��.  

 L�8K3. ��N� �) 	�
 R & O�PQ33   

�����  X��   X�� *=K 

F1  50 60 

F2  45 75 

F3  43 248 

F4  80 64 

F5  70 240 

  

  

  
  

  
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

R0�10  .R & *�:� ��N� �) �� �� ���
3 �8� ��h ��f�) XK�8�).  
  

7 -2 - ���� I� ��  

[G� 	� �," 
	0��� 2�0�3 ;=��: J���� �"�:���� .

��9!,�+�� QR�>9� 0� ���=: 2�=q� +-�.�1-�0��� 

J@� (>� 
���+� ��0�� 2GP+�� �"�P ��6� jV 0� 

32�0� 0� (���: Qi��� \��: ��9!,�+�� QR�>9� 

#�9�3 ������ .[3��: ��9!,���� J!� ��P�+�� 

���=9� �D��� 5��� ��4 �
�� 0�|D ��9!,�+�� 	�� 

;���� ;=��: 2�0�3 0� J@� 2�� .U���9,: ��"������ 

#�=/ 
���� �� ������/ 
�"�* �,"-�.�/0���1- 2�0�3 �� 

J��� [G� +��� 24��� ;=��: 2�0�3 J@� 0�  2��

]3[.  

N

S

EW

Orientations

ID           Trend / Plunge

 1             068  /  47

 2             255  /  45

Equal Angle

Lower Hemisphere

2 Poles

2 Entries

N

S

EW

Orientations

ID           Trend / Plunge

 1             060  /  20

 2             244  /  10

Equal Angle

Lower Hemisphere

2 Poles

2 Entries
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[9!�� ��0�� 2GP 0�GO 	� �;>?�� 0� 
	0� +��

 
��M9�� 
��9!"�)J,�11 ( 5�7_�� Y����'� �238 

2�� 
�� 2����� 
	0� .�� 
����� ;3 0�?���� ����

.�N ���0g
	0� `��	 ���0 	� ;>?�� +��g=X: e�g 2�

�����3.  

N

S

EW

Fisher

Concentrations

% of total  per 1.0 % area

0.00 ~  1.00 %

 1.00 ~  2.00 %

 2.00 ~  3.00 %

 3.00 ~  4.00 %

 4.00 ~  5.00 %

 5.00 ~  6.00 %

 6.00 ~  7.00 %

 7.00 ~  8.00 %

 8.00 ~  9.00 %

 9.00 ~ 10.00 %

No Bias Correction

Max. Conc. = 7.6638%

Equal Angle

Lower Hemisphere

100 Poles

100 Entries

4

4

4 4

8

8

8 8

12

12

12 12

16

16

16 16

N

S

EW

Apparent Strike

20 max planes / arc

at outer circle

T rend / Plunge of

Face Normal =   0, 90

(directed away from viewer)

No Bias Correction

100 Planes Plotted

Within 0 and 90

Degrees of Viewing

Face

  
N

S

EW

Fisher

Concentrations

% of total per 1.0 % area

0.00 ~  3.50 %

 3.50 ~  7.00 %

 7.00 ~ 10.50 %

10.50 ~ 14.00 %

14.00 ~ 17.50 %

17.50 ~ 21.00 %

21.00 ~ 24.50 %

24.50 ~ 28.00 %

28.00 ~ 31.50 %

31.50 ~ 35.00 %

No Bias Correction

Max. Conc. = 34.4830%

Equal Angle

Lower Hemisphere

58 Poles

58 Entries

6

6

6 6

12

12

12 12

18

18

18 18

24

24

24 24

N

S

EW

Apparent Strike

30 max planes / arc

at outer ci rcle

T rend / Plunge of

Face Normal =   0, 90

(directed away from viewer)

No Bias Correction

63 Planes Plotted

Wi thin 0 and 90

Degrees of Viewing

Face

  

N

S

EW

Fisher

Concentrations

% of total per 1.0 % area

0.00 ~  1.00 %

 1.00 ~  2.00 %

 2.00 ~  3.00 %

 3.00 ~  4.00 %

 4.00 ~  5.00 %

 5.00 ~  6.00 %

 6.00 ~  7.00 %

 7.00 ~  8.00 %

 8.00 ~  9.00 %

 9.00 ~ 10.00 %

No Bias Correction

Max. Conc. = 8.3192%

Equal Angle

Lower Hemisphere

12 Poles

12 Entries

1

1

1 1

2

2

2 2

3

3

3 3

4

4

4 4

N

S

EW

Apparent Strike

5 max planes / arc

at outer circle

Trend / Plunge of

Face Normal =   0, 90

(directed away from viewer)

No Bias Correction

12 Planes Plotted

Within 0 and 90

Degrees of Viewing

Face

  

N

S

EW

Fisher

Concentrations

% of total  per 1.0 % area

0.00 ~  3.00 %

 3.00 ~  6.00 %

 6.00 ~  9.00 %

 9.00 ~ 12.00 %

12.00 ~ 15.00 %

15.00 ~ 18.00 %

18.00 ~ 21.00 %

21.00 ~ 24.00 %

24.00 ~ 27.00 %

27.00 ~ 30.00 %

No Bias Correction

Max. Conc. = 26.8245%

Equal Angle

Lower Hemisphere

66 Poles

66 Entries

4

4

4 4

8

8

8 8

12

12

12 12

16

16

16 16

N

S

EW

Apparent Strike

20 max planes / arc

at outer ci rcle

Trend / Plunge of

Face Normal =   0, 90

(directed away from viewer)

No Bias Correction

66 Planes Plotted

Within 0 and 90

Degrees of Viewing

Face

  
 R0�11. T)�&���T)�&�������� � �/�� R& 	�
��N� �) 	�
�+2�. ��� 	�
  

  


	0�
��9!"� +��  ���9�� +�0�� `�N� #��NW-SE  �

 `�� 2GPSW ������� .
	0� 	0�� ��)"� 	� �"� +��

�� 
��9!"�: ;� ��:g �: ����	�� �j�4 &���10 

�g�9������ 
0��� 
���3�* ���� ��� ��9� .����	�� �

�|D &��
	0� ��"	 `�� � 
���3�* ���� 0 �"� 0� ��

 
��9!"� �"� 0� �.L@�� #�,�� E�9!� `P�� 
��9!"�

"�#�� 
��9! 

&�� 
��9!"� 

&�� 
��9!"� 

&0�GO 
��9!"� 
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��9!"� ;� 2X!�2�� 
�� ��"� +�� . `�� ;3 �"�P 	�


	0�� [1�i ;� U"�Z� � ��"	 ��g9�� �"������ ��9!g 0�<

�� 2�=X: ���0 �"� 	� Z�� �.L@�� #�,�� ;>?�� 0� ��0

"	 `�� � ���3����� ;9��� +�� .#���3 5��MD � ��

��0�� 2.F� W�q�� �"� ;� 
��9!"� �"� 0� [1�i �.L@��. 

 J,� 0� ;3 0�?����)12 ( �.L@�� #�,�� ��� 
�����

�� 
�"� +0��� � +0�'� 50�6 �� ;����� . +0�'�

���� ��O �?i �� ��M�� 50�6 ;� �X.�N �.L@�� �: �9�10 

�9���� 
�� 
�"� �9� ��0��� �����O H�� )J,�12 - 

l.� .( ;� 	� �" ��4 o?� U" +�0 �� �.L@�� +��0���


�"��� ��'"� �.L@�� 5��MD �9���* [� ���)J,�12- 

j.(  

  

  
R0�12. [2) (��2d5�) O)�Z; S (���� ��N� �) �2d5�) 	�
1  

  


	0� ���9�� +�0�� &�� 
��9!"� +��NW-SE  2GP �

 `��NE ������ .�)"� 	�g
	0� �!"� �"� +��g 
��9

��
	0� �4�� ;���� ��� ;9!� ;� ��: ���� ��P� ���


	0� ;9�� 0� %�6�� �@?� � 
���3�* +�0�� +��

���� 
0��� ����	�� .J,� 0� )13-l.� ( ���� +��9!�

(�� 
���3�*�� 8�� #L@�� 	� �:���� . 
��9!"� �"� 0�


���3�* ���� ��0 )�.�1�32��"� �2�� -2����"0��9��� (

 ���� �"� #L@�� +���� J,� J�.� ;� ;3 ��9!�

����� ����� �0�� #��9D� 
���3�* .
�"�* J��i �"� 0� ;P�:

!"�g0�3 
��9O�3 +��g� +�0 e��>� Ug 
��: o?

�����g�� )J,�13 -j .(0�3�� 	� ��g@�� #�,g.Lg �

�� jV �"����� 2�.�=/ �s� 0� 0� ������� ��'"� �����

8�� 0� 50�� ;� ��� 
�"� �9���.�� +������ ]3[.  

  � �*�,���3�� e��>� 0� 
�� 
����� #�,�� ���

�� 
����� +���� 2��X� ��*�,���,����� 

)J,�13-�.(  


	0� ;=.�?��� ;3 24�� ���0 &�� 
��9!"� +��  ;9��


	0��0�� ��P� ;>?�� 0� QR�>9� ��6� + : 

1 ( ���9��NW-SE�  `�� 2GPNE  

2 ( ���9��NE-SW� `�� 2GP SW   


	0� +���=: � QR�>9� 
	0� ;9�� �� 0�|D 
��3��* +��

�� 	� �4�� 0� ���� S��� +0��"�*�� ��'"� J��� ����:

 ���� h�>�)J,�14  .(  

[2) 

S 
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R0�13. [2) (S ����� �8����" �)� (������0�b ��
 (0���0� L�0�) i�9,�)����� �� �"� ��N� �) �� �"�0����� 	�
2  

  

  
R0�14. 	�)8��"������ I� �� ��K� R�2� �� ���D� 	�
We�-� 	�
  

    

[2) 

S 

b 
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S��� h�>��� ��'"� �0 �:��MD ���� +�� ;3 ���3

�,�J,� +��� +�=9!� +��2���0�N +��� ]10[ . 	�


	0� ��)"�
	0� ��P� 
��9!"� �"� +���� �" ;9!� +�� 

�* ���� �i�/ ;3 2�� [3 ����	�� o?� � ��9!� 
���3


	0�����0��� +��"	 &���: � 2�� ��	 	�� V + .  


	0� ��)"� 	��� ��� �9!� &0�GO 
��9!"� +��g ;��

V2��� .
	0� ���9!� 
���3�* ���� �i�/ [� 	�� +��

��0�� \��9� &���: � ��	 k�?� . ;���� 2>��?�

���3��g� � �*�,���,�g J,� 0� �0 �*�,)15 -l.� (

������ ;<DL� ��: . 0� 
�� 
����� �.L@�� #�,��

0�3 � �.L@�� Z"0 5��MD 
��9!"� �"� UO�3 +��

�� e��>������ )J,�15- j .(
�"�* J�,�: 0� +��

 �8�� W�� �����  �:�~ J���� �
�� �/�=� �9�0�3

��9���*�� �8�� 
��: 2��_q�@� J���� � �� �?

 ����� (>� ;>?�� W�M:0� � ����0�� ���� � jV J���

��0�� ]9[.  

  

   
R0�15. [2) (S ���)�56 O)8
�3 � �"�0���0� L�0�) H��., (!�� �2d5�) O)�Z; )*�)� *�� (������0� � )jC *�� (  

  

8- 	1�2�k1��8�
 � 	1�2��8�
  

;��O ��0��� ;� 	��� �9�0�3 +��g� ��0�g \"��

���	���)"� ����� � �"��� � jV ��,"-�.�/0���1- +��

�0�� ��_�V �,����"��0��� 5��6�74 ]11[ .������/ 

j����� 0� �9�� �
������3 ;� J�.� ��P� +����	�� 

2_� J!� ;3 2����9!,� � ��\"��� �� 
�0���" 

jV+�� ����	�"	 �0 ;� o?� ���	 [���/ � 
���� �'�� 

;� j��� J�,�:+�� 3�9�0� 
�� 2�� .  

 ;� 2�� 
��3��* 50�6 ;� ;"dm: [9!�� ;>?�� �"� 0�

��9!,� H"�R 	� jV ;3 ��,�
	0� ���J!� � �� ;� ��

8�� 
��: �0�� 
��3��* 50�6�� �,�V +������ .  


��9!"� 0��� ;3 �� 
����� 5��i ��  B����� j��� +

J!� ��3 ���9�� �� V ���9��
	0� �����V � +��;�� +��

[� ;>?�� ��6� ��=" ��0�� ����4NW-SE. J,� 0� +��

3  �4 ;��O 2�=i�� ;�>� +�0 �0 ;>?�� +��

���	 � �/����*�:�� 
�"� �������� ."� ��3�g �

;��O�� ��7/ ��;��O �G�: � ����� 0� ��1�� +

;��O �;>?�� 0� 
0� &��D +�9��0 j�N j��P +

�� B����� +�9��0 j�N #��� �"	 	� V �G<� ;3 ����

�� z0�4 
��P ����)J,�16 l.� .( 0� ;��O �"�

;9�G� +���:��3 +��(Qt2)  	� J,�9� ;3 �0�� 0��i

;9�G�e��: +��Z����  � ��P +��)�/( �.���� +��

  V ��� � 2��m
3
/s 09/0 ������ .  W�� 	� ;��O �"�

[2) 

S 
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;��O +Z"�3�4 +��)+�� ( jV ;3 J,� �"�� �2�� 	�

�4�� 	� �=� � 
��3 23�D �,�V 
��: %�,� � 
	0�0 �

;9�G� ;��� ���� ;��O 50�6 ;� �9/��V +������ 

)J,�16 -j .(;��O �"��H�=� 50�6 ;� ;>?�� 0� �� 

);���� \�� 	� ;��O z��4U�V 	� J,�9� + +��


��:
	0� � +�0�� ( ;�!� �);��OJ!� �� HX?�� +�� (

�������. 

 �3~ J��i;����V �� ;3 2�� +�9��0 0� ;>?�� ��6� +


	0�J!� � ���� ;>?�� +������ . 
����� 5��i ��

 2�� 
�� �MD [9!�� �"� 2GP 0� Z�� 
��)J,�17(. 

  

  
R0�16. [2) (��3C �) �����S 7��8�� 	����� S�h L��� 	 (�-.� �� 	8� ��3C R�03, T!���0  

    

R0�17. 
)��` *=K H��.,���� �)8�) �� �D6) �R & � �
 �
 )� ��3� )� O��: R5 ���)� R0�8
�( 

    

S 
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9- �f��� � l5�	��&  

��P� � �" &�� ��P� �� U" 	� #�,�� �9�0�3 U" 0� 

;>?�� ������: �"�����0 +��� 24��� �9G� � (���: 

�9�0�3 [9!�� ;>?�� ���� . � �,"Z�/ ���4 0� W��:

: ����� 8�� �"����� ��� F�� �+�"d*~�M� ��s�� J_�_

J,� � #L@�� ��"V�/ +�0 �� [�!�3 5����3 �60� +���

 �0�� ����� �s� �.L@�� #�,��]9[.  
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Abstract 
The purpose of this study was to evaluate karst development in the Bid Sorkh region, East of Sahneh 

by identifying karst geomorphological phenomenon and geological and tectonic characteristics. 

Carbonate units in the study area, are widespread and belong to the Fahliyan Formation which has 

upper Cretaceous age. Many tectonic structures (joints, fractures and faults) and geomorphological 

phenomena of karst such as microkarren, dissolution cavities and fissures, caves and karst springs in 

the area have been observed in this area. According to the study of rock thin sections, from 4 stations, 

rocks were crystalline Micritic limestone, wackestone  and crystalline limestone with carbonate 

cement types. A total of 12 samples were prepared to evaluate physical properties. The average unit 

weight of carbonate rock samples were 2.54 g/cm
3
 and a porosity of 2.57% was measured. According 

to XRD analysis performed on the joint filling material, these are composed of clay minerals which 

are mainly consisted of kaolinite, illite and montmorillonite. Based on this study, the appropriate 

combination of lithology, various discontinuities, weather condition, the climate of the area and 

abundance of geomorphological phenomena are evidence of karst development in this region. 
 

Keywords: Karst, geomorphological phenomenon, Bid Sorkh, Kermanshah 
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