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25  0  95%  5/0  2  

31  0  100%  5/0  3  

28  0  98%  5/0  5  

32  0  95%  5/0 7  

32  0  99%  5/0 9  

27  0  93%  5/0 11  

30  0  94%  5/0 13  

30  0  92%  5/0 15  

29  0  97%  5/0 17  

26  0  88%  5/0 19  

27  0  90%  5/0 21  

30  0  94%  5/0 23  

27  0  91%  5/0 25  

28  0  100%  5/0 27  

28  0  92%  5/0 29  

26  0  96%  5/0 31  

28  2  94%  5/0 33  

28  0  94%  5/0 35  

28  0  90%  5/0 37  

28  1  92%  5/0 39  
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27  0  90%  5/0 47  

27  0  98%  5/0 49  

28  0  90%  5/0 53  

27  0  95%  5/0 55  

27  0  89%  5/0 57  

30  0  97%  5/0 61  

27  0  94%  5/0 63  

118  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

  

  

  

  

  

   
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 NI�3. ��"67) 4�8 4��5 �� 2�� �� ��,-� �L]�� ��)�%�G�! �PL�) ���"67) �:c�]2 [d)���Z! ��� �� ( '���� ��)�07 ����@! �

�V �� .NI� )A (��"� \�Q�� ���8 ����*�NI� �e)�f��) � �)���)B (�-:�]� ���� �T�� ����*� )4�8 A�� �� ������ ��=�(  

  

  
 NI�4. *���P"� ������ �,-� �� ����	 ���!�� ��4��5 �2����"67) 4�8 )4�8 A�� �� ,��( ��I�G A�g>) :�!�� \�; ��

��*  h�+�40 �!30 ��������( 

  

 ,Q)�E3 )��c�� �!����� ,Q)� ( U�V ,Q)� ��

.�� �� ��*  

 :�;< % ���	 �"�20 �� �%	�( 
/� A�� N��/� -.

	 +"M O�� ( +"M :�� �
�( ( ��	� -
/!1� A�� +% .

A�� �"�
% . +U'T {�� -��%]10 [�!L1 	 :"��	�

6C1 (�XZQ� :"������ -��c���� )PJ�-. 4 	 5( .  

  

  

  

119  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

  
NI�5. .�� �������J�� �,-� ����	 ���!�� �:)�! ��=�2�� )4��5��"67) 4�8(  

  

��� *� +�� �� 6! � i����  

 
% +)C>�A�� -	� ��)� +��� �"
"� +�(
1 -.

�� �J.� �"��� �'� 9
�8  +(�%
1 ��!��W"�

�� 
�!7( 	 }
� 
"� �� +1 �"�
�����.  
  

�����) ���% ���� *� +�� ����)G(  

:�� ��� P�J�( ��!�� W"� 	� �� +/�� �"� .  

���% ^�6�) `������) ��� *�+�� ����))F1(  

�
=8 �� ��!�� W"� �"�  +"M N��/� 6.� F��8 +%

]13 [ :�� ��� ��"�) PJ�6 ( �� _�% -	� 	62% 

�� R1�C���% .R0�R1�C� �"� �"
(��
� �� . ]�7�� -.

�� P�J�( Q�����1� F)>B 	 �� �� �Z
D -�WH� 	 ��.�

.
7�����
D )��C�/�%��(� ��
�+71	� -. �:!"�	� �-�

:�� ���� P�J�( ��u�(��1 	 �H
� ) PJ�6 .( ]"/�

�!L1 W�C�� �� P8��� ��� -
/� ������ +1 �.�

+��X� R�!L1 F�%
1 �8��% -. + �"� �� ���� :��

 ��!��W"�2/94% ����%. ��$"	 +% +H�( % 
1e -.

�a"� ��a"� �a��Wa( ��!a� '"
Ua��) 27RMF ]9[ 	 

5 SMF ]17[ ����%.  

120  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

  
NI�6. �G�I���I�� ���@!  ��� *����% ^6��) `������) ����))F1( � ����� _]L�3,Q)� �E1� �� �,-� �����	 ���!�� �:)�! �2��

4��5��"67) 4�8 . ����� ��I�G1  ����� ��I�G � ���:�����)2 ���*� ^�6�) �� A�g������ ��P� )� �,� ����I�� ��,���.  
  

���% ^�6�) ��� *�+������) F2)(  

A��"� -. 6.� F��8 +% �
=8 �� ��!��W"� �

 ��"� -
/!1� A�� +% 	 +"M R�;< ( +"M N��/�

������. A�� �"��� �� .6C1 ���( �!L1 ( :"���

 :"��	�]10 [Q���X� -��c� . �� _�%62%   �"� ��WH� ��

�� ��!��W"� ��
�]�7�� -. �� P�J�(�.�.  -�WH�

�Z
D �� )_�%
( ��C�/�%�� 	 ���C��L��
/X1(� F)>B 

��
� �Q�����1�+71	� ��H
� -. 6'LH 	 :!"�	� �-�

:�� ���� P�J�( W'� . ��% -~D ��!��W"� �"� ��

+���_�% �� .P� 
(�J.� )27% ( +% 	
/X1 ���U� 

:"�z�� )5/13%  (
3 ��
1 :�� 6"
%D P�C� ��X. +% �

 ��� +/!� K�)<)���	 �C��3 (�� ��� ���� ��.� 

)PJ� -.8 	 7.( �!L1 W�C�� �� P8� ]"/� -
/�

�� ���� +1 �.�a8�� �����aL1 F�%
1 �a R�!

�a+��X.a�� :��% -a�� W"� �"� �� ��a ��!6/93% 

����%. ��$"	 +% +H�( % ��!��W"� �"� ��� 
1e -.

�)� '"
U( �RMF27 ]9 [ 	5 SMF ]17 [����%.  

6�) ��� *�����)��� ^� )F3(  

_�% �
=8 �� ��!�� W"� �"� O�� 6.� F��8 +% 
(

A�� 	 ��"� -
/!1� A�� +% 	 +"M+T�%
� -. 

:"��	� �!L1 ]10 [Q��� -��c���� .+"M w>� �� -.

+71	� 	 :!"�	� �f� ��1c� �J.�-� P%B }�<	 +% .

:�� ��.�� )PJ�9A,B, .( �� _�% -	� ��!�� �"�

63% �� R1�C���% .R0�R1�C� �"� �"
(��
� �� . -.

��
� �� �Z
D -�WH� 	 ]�7��+71	� -. �:!"�	� �-�

 ���� P�J�( Q�����1� 	 W'� 6'LH �
7�����
D ��H
�

PJ� :�� )9.( �!L1 W�C�� �� P8� ]"/� ��� -
/�

��+��X� R�!L1 F�%
1 �8�� ������ +1 �.� -.

� ���� :��% ��!�� W"� �"� �7/95% ����%.  +H�( %

��$"	 +%��)� ��!�� W"� �"� ��� 
1e -. RMF28 

]9 [	 SMF6]17 [����%.  
  

  
���@!7. )+5) ��)�)�� ,7�� ^�6�) ��� *� +�� �� j���%����) )F2 (�:)�! � ��"67) 4�8 4��5 �2�� �� �,-� �����	 ���!��  

121  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

  
NI�8. G�I���I�� ����@!��� *� �����) ���% ^�6�) ,�)� �:��G  )F2(���!�� �:)�! �  4�8 4��5 �2�� �� �,-� �����	

��"67) ���@! )A :(��k) ���* � �6����)��^�6�) �� ����� _]L� �����) ���% ,�)� �:��G ^�6�) ��� *� +�� ��34,Q)� �E2 

���@!)B :(����� ��I�G 1 ����� ��I�G � ��� ?� ��	�� �� 2 �=� I� �� �)��� ��:�����) ���G �� �� �,�  ���)� ����) �A� ?�

����� _]L�4,Q)�  �E1 
  

  
 NI�9. ����@! ����)��� ^�6�) ��� *� �G�I���I�� � ��)�07 )F3(��"67) 4�8 4��5 �2�� �� �,-� �����	 ���!�� �:)�!� A  :

����)��� ^�6�) ��� *� +�� 	) ���)��� � ?� ���@! )F3  (�6��� d�-]T ���I�G A�g>�� ��P� )� ) ����� ����� �,��12K)���  � 

51 ,Q)� ���� E1 NI�B :����)��� ^�6�) ��� *�+�� 	) ��)�07 ���@! )F3(�� ��P� )� ) �6��� ��kV ���I�G A�g> ���� ��,��� 

 ����� �����28K)��� � :4/102 ,Q)� ���� E2  NI� C :� 	) �G�I���I�� ���@!����� _]L� �����)��� ^�6�) ��� *�+�69 ,Q)� �E3 

NI�D :����� _]L� �����)��� ^�6�) ��� *� +�� 	) �G�I���I�� ���@!28,Q)� �E2  

  

����)��� ^�6�) A ���� ��� *� )F4(  

+"M���!��W"� �"� -. 6.� F��8 +% �
=8 �� +1 -.

���( -
/!1� A�� +% 	 +"M N��/� 	 +"M R�;< -�

��.�� ���!L1 ����� :"��	�]10 [Q��� -��c����� .

 �� _�% -	� ��!�� �"�63% ��
� 	 ]�7�� -.

 :!"�	�)��W% ������ % �� 
(mm2( :�� . P8� ]"/�

�!L1 W�C�� ���� ��� -
/� �8�� ������ +1 �.�

+��X� R�!L1 F�%
1% -.+ ��!��W"� �"� �� ���� :��

2/94% ��%��. ��$"	 +% +H�( % �"� ��� 
1e -.

��)� ��!��W"� RMF28 ]9 [	6SMF ]17 [����%. 

  

122  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

����)��� ^�6�) ���:�����) ��� *� )F5(  

+"M_�% �
=8 �� ��!��W"� �"� -. F��8 +% 
(

 ��.�� A�� -
/!1� A�� +% 	 +"M R�;< 6.�

:�� ��� .A�� �
=8 ���!L1 +T�%
� -.:"��	�  	

6C1:"��� ]10 [Q��� -��c����� . ��!��W"� �"�

 �� _�% -	�59 %��
� �:!"�	� �]�7�� -.

+71	�PJ� :�� W'� 6'LH 	 
7�����
D �:��� -� 

)10.( �!L1 W�C�� �� P8� ]"/��� ��� -
/� �.�

+��X� R�!L1 F�%
1 �8�� ������ +1% -. + :��

 ��!�� W"� �"� �� ����4/94% ����%.  W"� �"�

 ��)� '"
U( ��!��RMF27 ]9[ '"
U( 	 6 SMF 

]17[ ����%.  

��� IG ^�6�) ��� *� )F6 (  

 �� _�% �X1�C� 
8�Z65%  ��!��W"� �"� P1 RV� ��

:�� ���� P�J�( �� .�� 
%a� {a8 F��.�a �"�
=

R0���!��W"� �"� R1�C� �"
( ��
� �� 	 ]�7�� -.

 �H
��� P�J�(�.� .�� ��(�'Z �� -�WH� 
"� :

+/��3��
� �Q�����1� F)>B �
7�����
D -. -.

+71	� 	 :!"�	� ���3��1�
%-��� P�J�( 
�"� -.�.� .

 ��% -~D 	 ���% �'�/�3 +��� ��!��W"� �"� 6"
%D

+���_�% �� �� �� -. 	 �J.� P� ����� 
(�.� 

 :�� ��
1
3 :"�z��)J��P11�B .( W�C�� �� P8� ]"/�

�!L1�� ��� -
/� F�%
1 �8�� ������ +1 �.�

+��X� R�!L1% -.+ ��!�� W"� �"� �� ���� :��

8/93% ����% .��$"	 +% +H�( % �"� ��� 
1e -.

 ��)� '"
U( ��!��W"�RMF9 ]9 [	 5SMF  ]17 [

����%.  

��� !�?� ^�6�) ��� *� )F7(  

A��.�!L1 -:"��	� ]10 [��!��W"� �"� +% &�%
� 	 

_�% �
=8 �� A�� +% 	 +"M R�;< F��8 +% 
(

�� ��"� -
/!1���� .R0�R1�C� �"
( W"� �"� -.

��
� �� ��!�� �H
� �� �Z
D -�WH� 	 ]�7�� -.

+71	� �
7�����
D �W'� 6'LH-�	 .  P�J�( Q�����1�

���.� .�� �� P8� ]"/��!L1 W�C�� ��� -
/� �.�

+��X� R�!L1 F�%
1 �8�� ������ +1% -.+ ���� :��

 ��!�� W"� �"� ��97% ����%.  '"
U( ��!�� W"� �"�

 ��)�RMF15 ]9[  	SMF6 ]17 [����%. ) �PJ�

11	 A.(  
  

  
NI�10 .����)��� ^�6�) ���:�����) ��� *�+�� 	) �G�I���I�� ����@! )F5(� !4��5 �2�� �� �,-� �����	 ���!�� �:)� 4�8

��"67)A  :+(� U(?5 ��kV ��I�G A�g> �� ��P� )� ��� *�+�� ��) ��,�� .����� _]L�67 ,Q)� � E3 �B : '���� ��kV ��I�G A�g>

`�� ���� ��P� )� ��� *�+�� ��) �� �L?Q ��,�� .����� _]L� 32,Q)� �E2  � C:��I�G A�g> :) ��k)���* � ���:����� ^�6�) ��

�� ��P� )� ��� *�+�� ��) ������� _]L� �,��65 ,Q)� � E3  

  

123  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

��� IG A�?�K�V ��� *� )F8(  

�!L1 W�C�� �� P8� ]"/��� ��� -
/� +1 �.�

+��X� R�!L1 F�%
1 �8�� ������% -.+ �� ���� :��

 ��!�� W"� �"�2/88% ����% .e ��W�� �"�
%�% W"� F��

 �� _�% �� �� -��	�10 X. +% :�� �8��a 
T� ��

��{� 6.� �� �� ���(:!��� �/�L"\�� " ���.  W"� �"�

% �
=8 �� ��!�� +A�� F��8-. �!L1 �/"��	�

]10 [:�� ��� ��.�� +"M R�;< .R0�R1�C� �"
( �� .

��
����� P�J�( �H
� 	 �V�7�� -.��� . W"� �"�

 ��!����)� '"
U( RMF1 ]9 [ ��)� '"
U( 	SMF1 

]17 [����%. ) PJ�11 �C,D( 	 PJ� )12.(  

  

  
    NI�11. ��� *�+�� 	) �G�I���I�� ����@!�� �,-� �����	 ���!�� �:)�! ��4��5 �2����"67) 4�8 A : 	) �G�I���I�� ���@!

 ���� !�?� ^�6�) ��� *�+��F7 �)���* �� ��I�G A�g>���)� ����) A ���� �(� ����� _]L�49,Q)� �E2 B : �G�I���I�� ���@!

)	 ���� IG ^�6�) ��� *� +�� F6� )��)� ����) ��� *�+�� �� ��5�� �6����)�� �� ��I�G A�g>( ����� _]L� �63,Q)� �E3 C :

 ���� IG A�?�K�V ��� *�+�� 	) �G�I���I�� ���@!F8� )���* ��kV�	�� �^�6�) ���,� ���% ��	 /* �� A�:�?���) ��,�)( _]L� �

 �����57,Q)� � E2����� _]L� �57 ,Q)� � E2D : ���� IG A�?�K�V ��� *� +�� 	) �G�I���I�� ���@!F8�)���* �� ^�6�) ��

,�� � lfP� ���*(����� _]L� � 19,Q)� �E1 

S

�
زا

�
ا

 
ل
��

	



 
د�

ه
د

  
NI�12. � �� j)+5) ��)�)�� ,7����� IG A�?�K�V ��� *� +� )(F8����	 ���!�� �:)�! � ��"67) 4�8 4��5 �2�� �� �,-�  

  

124  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

��� *� �� 6!��  

��$"	 +% +H�( %-. ��!��W"�-.F1,F2,  ��  ���(

�� P�J�( :��� �*/�� +<�� -\
�� 
3 N"�
� �� �� .

]9 [�� ��X( �
"� +��� 6"
%D -���� +J�"� 
% �	�Z .

/�3��/!. �'�� �� P� ��W�� " ���% P� �BD R1 .

:��. ��!��W"� �� P� ��H	F2   �� �� P�J�( �� ���

-\
�� R1 N"�
� ��!��W"� +% :'!� -
(F1 :��. 

 �"� �� +�� �� �� ��� �
� �L�!D h��/� F)>B

��!��W"�	 PX� 	 F)>B �"� ���%H
%� �� ��� . 

�� ��V� PU�:�. .��!��W"� ��/���	� -.)F3  (

F5( ��/!(�LD 	 .)F7 (K"� �� �"� �X/�� +% -.

+/D
� ��� �H
� 	 ]�7�� % ��
X. �/!"�	����.  �
"�

:!"�	�6C1 ������ �� �"
"� +�(
1 -. 	 �/"���

�!L1	 ����� �8� :�X.� �/"��	� ��!�� b
)� -.

	 �7"� �� K"� +���%��� ]1 .[��/���	�6"�W� . 
(

 ��� +%)K"�. (�� 	 ���%_;% �� (�XZ �����( -.

�X/�� b�
T� "�� Q
7(�3 �����% ���/����% -. 

]9 .[�C� ����/!(�LD +1_�% �"V%H . PX=( �� -
(

��
1��� .��!��W"� �"� �� ��� :D" -.
7����
D .

_�%�/�%�� h�� �� 
(��C�� PJ� �T	
;� -. +1 ��%

 PX� �:�� "�� ,� -��� % �""�� N�=� +% dL)/�

������ ]9.[ ��$"	��!��W"� -. ���/!J3 -.)F6 ( 	

 ���/!J3– �/�L"\��)F8 (�� P�J�( �� ��� W�� �� .

d�XZ 	 ��� �� 
(�	� �����:�� 
( . ���B +% +H�( %

�!��W"� _��I ��=� 	 
/C�	�+��I ��/� �� . ����

�� +!"U� +% +H�( % W�� 	��!��W"� % .R. -. �� ���

 P��LD ���]9 [��!L"	 ��� 	 ]17[ �� P�J�( ���(

��!��W"� -. F1,F2,F3,F4,F5,F6,F7��  +% N�=� 
"�

 ��!��W"� 	 ���� [��F8  :'!� �H�� [�� +% ��

��� .��!�� W"� -
����
B ��	� . +% N�=� 
"� �"� ��

�� F��8 �"���/!J3 ]�7�� ��!�� W"� +1 ��% )F6 (

	 ��/!(�LD ]�7�� )F7 (
(�	� _;% ��1 	 ���� [�� 

��!��W"� -.F1,F2,F3,F4,F5 )��!��W"� -.

	 ���/���	� �"
����/�� (_;% �� +% 6"�W� -.

����2 +/D
� ��
B �% -"�� +% 6"�W� 	 ���� [����� .

��!�� �H�� [�� �� �"�
%�%�"
� -. 	 ���/��

��!�� +% ���/���	�	 ���/!J3 -.  P"�'( ���/!(�LD

                                                
1 distal 
2 proximal 

��� �� ]9 .[��!�� W"� ��)� ��!��W"� �"�
%�% -.

��� �� ��� 
1e ]9 [��� 	 .�� +% ��� �� 	 .

��!L"	 ]17 [��!�� ��%
X1 +% -�4  ��� ���� :'!�

:��.  

 ���
%R1�C���/!J3 :�L"\�� ��!�� W"� �� . )F8 (

�� ���R1�C� �"� +1 �.�N�=� �� . +% :��M% -.

��
1 ,��� 	 ��� ���	 +>U� �"���� ]9 .[	  ���� P�C� +%

_�% -��	� {� ���%��!��W"� +% :'!� 
( �L'B -.

 8�G;�)F7( d�XZ N�=� 6" �� �:�� +/D
� ��
B 
(

�� m3� ����( 6" �� ��!�� W"� �"� +1 ��% �"� 
% ���

��� +/�0� R1 -\
�� % Q��� N�=� P�J�( �"�
%�% ����

�� �� ��!��W"� �"� �H�� [�� N�=� 
"� +% ���(

��� :'!� ]9 .[ ��� �� ��!��W"� �"� ��)� ��!��W"�

]9 [ ��!L"	 ��� �� 	 �H�� -"�� +%]17 [ ��%
X1 +%

��!�� -�1 :'!� �� ������� PJ� )13.(  

  

4��� \,��)F%  

��!��W"� +)C>�A�� +% &�%
� -. �� ��/3� -.

�� ��)� ��/� �� -��XZ F�
��o( ���
% �9
�

��!�� ��% ��/!'X. ���)( ���!�� ��;�( .

��!��W"��� ,��� R. ��1 �� +1 �".��
1 
% ���


/C�	 ���B {�� ]12 [�� +!"U� 	% .��!�� ���  -�

N�=� +% &�%
� +(�%
1 �""�� -.)+%�g� ����Z ]17 �

9 	 14([��!�� ��� 6" +u��� -�
% Q�M N"�
� � -�

��X� R.�
D �� dXZ R1 �""�� N�=� +% &�%
� . {�� 
%

+/D"��!�� ��. �%
U( _.	$3 �"� -. �/"���%��( -

A�� �C��( ���� ��H	 +)C>� ���� -. b
T �� 	 :��

R1�C� 
�"� W"� +X. �� _�% " R1 ��� �"��� -.

��!���� ��"� .���� .+(�%
1 [�� 6" ��"�
%�% ) ��

���L1�X. h�� (,��� ��� ����Z +% % d%>� -��c�

��� ]9  	14 [�� +u�����
�. [�� {��
% +(�%
1 -.

�� 
*�_;% �0I +% . :���� [�� ��L��� [�� [�� �

:�� R�!U( P%B +<�� 	 �H�� . 0�( +U>�� �"� ��

+/�0� -�
% �H�� [�� 	 ���� [�� P�J�( -.

�� ��)� �"
"� +�(
1 ��"�
� F'f� 
"� }
� +% 9
�

:��: 

����� m�� /�0� ��	  

% R1�C� h�� +% +H�(�� ��H�� -. ��!�� W"� �"� �� .

]�7�� +LXH�H
� �.6'LH �.. �
g1� +1 Q�����1� 	 �

125  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

�� �V"� "�� ��
� -��� �� ����]9 [��+V�/� ���( 

��!��W"� +1 :D
�_�% ��H�� -. R1 ����� �� 
(

 dXZ��� P�J�( "����� ]14[.  ��X( ��H	 �"� %

��!�� [�� +% _.	$3 �"� �� +1 �3�J�	
J�� -.

��� ���� :'!� �������� ��!�� ��)� -.

�� ��%
X1 �3�J�	
J4 ]17 [��/!. W�� . �"� :LZ �"�

���
3 
�� :'!� +��� �"� �� [�� �� _;% �"� ���% 
(

��"� [�� 6" +% ��
/!� 	 [�� ���% �% +% 	� " ��

��% �� �� �D�T �
JLXZ ���% .�X/�� ��H	 -.

 	 :�� �D�T 
�f( �� �1� +1 ��
� A�"�%��"
�

{�J)� A�"�%��"
� "
H �
JLXZ �� �1� +1a �

��
��� W�� :�� �������1 :"�U( ����( +"
*� �"� -

��%.  

�5��* m�� /�0� ��	  

+U>�� ��	
�% " �H�� [�� i���� 
f� N� 
"� -�

+<�� :�� ( ��D�T�� 
% �� �� -��
�� ]9 .[ �"� ��

 P� ��W�� +<�� :X� +% ���� [�� :X� �� _;%

�� _"�WD� �J.��%" . �JX� +U>�� �"� �� ,� dXZ

 �	�� +% :��200  �C�300  +H�� -���� 	 ��
% 
/�

�� ��
� -�����% ]9[ ��!��W"� P�J�( �"�
%�% �

F8 )��/!J3 :�L"\�� (�� �� N�=� 
"� �"� +% ���(

��� :'!� .
%  ��� {��
�"��� ]14 [��!�� W"� -.

 ��X� ��%
X1 +% &�%
� �3�J�	
J��1 ]17 [�� �����(

 ���� P�J�( [�� �� _;% �"� ��) PJ�13.(  

  

  
NI�13. ��� *�+�� _�	�! � ����� \,���P"� ���� �,-� ��Q�� �� ����	 ���!�� ��4��5 �2����"67) 4�8  

  

�%&�� ��� '�(!�)��P"� ��,-� �����!�� �� 

�� �,-� ����	�%&�� �� 2����� *� �� � )

�]�0� �V��  

R0� �� �J" &'(�� ���)( d�U=( �"� b��.� �"
(

R0� ��% �7�8�(��$"	 % ���)� ��$"	 �"
( -.

��!��W"�+/�0� �>�=� �-� ��)� �"
"� +�(
1 -.

��:�� ���% 9
� .R0�A�� ���)� ��$"	 �"
( �"� -.

	 R�!L1 F�%
1 ��W�� ���% M% ��)�  }�>8� +%

A�� ^�L�.� -.:�� �� �J .�!L1 _"��� -
/�

 ���)( -	� 
% +130 A�� �� +��X� ���� �C��( -.

 :D
� QV�� _"���)�	�H1 ( �"� ��W�� }�<	 +%

�� F'f� +% �� ^�L����� . ^�L� FH�� ��H	 �"� %

 �� F	7( �"� :LZ +1 :�� ���% F	7/� �C��( ��T ��

�� P�L=( 
"����.  

��� *� ��� '�(!�)�� � ,7�� d����� R� ?�

��P"���  

�� +J���X. 
1e M% _;% ��!��W"� �� KL/;� -.

 ��!��W"� +JL% ���/!�� �C� �!J" ��W�� +%F8 

��!��W"� ��)"M% P�C� +% ��/!J3 :�L"\�� -  �/D�

�� -��	� {� F��e �� ^�L� �"
/X1 �� 	 ���� 

��!��W"�- F7 ��!��W"� ��)"LD ]�7�� - ��/!(�

_�% -����:�� ^�L� �"
( . R�!L1 F�%
1 �8��

��!��W"�
�"� -. W�� �� ����X� PJ� 14  ��� ���	�

:�� .�� FZ�T� �"� {�� 
% +1 :D
� +V�/� ���(

��!��W"�+��� -.��!��W"� +% :'!� �'�/�3 P� -.

	 ����� -
/X1 ^�L� �'�/�3 R0� F��e �	�	 +J�"� 
(

� -��	���!��W"� P�J�( ��� � F�� +% N�=� �� .

��!�� ^�L��I� �� . �� �GU�:�� ���X�.  

  

126  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

NI�14. ��� *�+�� �� R� ?� d����� ��=���� �)+��.�� ������	 ���!�� �� �� ��,-� �L]��4��5 �2����"67) 4�8  
  

4��� /�0� ��� '�(!�)� �)F% ,7��  d�����

��P"� R� ?���  

�� ��!��W"� ��$"	 +1V��. %(a=� N"�
� Sa N�

,����� -��c��� �"�
%�% �:�.% ���(  h�� +% ��/��

��!��W"��� +1 �". 
. �� P�J�( N�=� N"�
� ����

�� N�=� �� ��$"	 -��%��H+/�0� -. �� +% &�%
� -.

	 ��!��W"� ��$"	 �/�:!��� �� ���)� -. . FZ�T�

U=( �"�+/�0� +1 ��� ��� d� �� �"
"� +�(
1 -.

�� ��)�	� �� 9
�  ���� [�� 	 �H�� [�� N�=� 
"�

��� +/�0���� . ��!��W"�F8  F�%
1 ��W�� �"
/X1 +1

�� :�� ���� ^G/�� ��� +% �� R�!L1  [�� N�=� 
"�

�� ��C�( �H��:�� ��� )PJ�13 .(�� �"�
%�% ���(

"�
� +1 :D
� +V�/�+/�0� ��C�( -�
% N�=� 
"� �"� N -

:�� ���'� ���� �C� -. .+H�( % R0� +J�"� +% �"
(

�� �� -
����
B N�=� 
"� �"� ��$"	 
f� N� 
"�  i����

�� :�� ��D�T �� ��H�� _���� +1 :D
� +V�/� ���(

�X. -��	� F��e +1 :�� ���� ��H� �� F��8 +% 6"\�3

� N�=� 
"� �"� �� dL)�	 ���X� ,�� +/�0� ^�L� �� .

���	�% ��"3 .��!��W"� 
�"� b
T �� -F7  -	� +1

_�% +% 	� _;% �� :�� R�!L1 F�%
1 �8�� �"
(

�� ��C�( ���� [�� N�=� 
"� -"�� �"�
%�% �:�� ���

�� M% ����� �� F��e ��V� PX� ��I +1 :7� ���(


/X1 _;% �"� +% :�� 
%�% :�� ���%P� �Z% �"� -

	 +/�� �� ��� �'�/�3 
�� ��X. �C� �V"� �"
(

+/�0���� �� _;% �"� �� �� +(�%
1 -. )PJ�13 (

:�� ��� �'�. 
(M% �� ��I _;% �"� �� 
f� N�  i����

 �� �� -\
�� ,	�( ��H	 P�C� +% ���� ��
B W�� ��D�T

�X�� -�
% �H�� [�� N�=� 
"� ������ +% +/!���( :!�

�X. F��e��% ���� -��	� 6"\�3 .+% . P1 �� ��


��_;% +% :'!� :7� ���(d�XZ -.[�� 
( ) ��)"

+<�� _;% (;% 	a_R1 -. dXZ
( �� ) [�� ��)"

�L��� ( ^�L� �V"� -�
% -
(�Z!� N"�
� _;% �"�

+/�0� ��+/��� �� �"
"� +�(
1 +(�%
1 -.���.  ��X. +%

+%�� P�C�  +1 �078� 
�"� dT�� �� ���)� ���I

(�XZ A�� �� [�� +% &�%
� �"
"� +�(
1 +(�%
1 -.

��� P�J�( �L����X� :D" ������ .  

  

�n�����%  

-  ���)( +)C>� �"� ��8 	 �%"��� ���� +(�%
1 ��!�� 

:�� +/D
� ��
B �"���. 

- ��%W� �C��( 
% �"��� 	 �"�
=8 �.��� {�� +% �.�

A�� ���	 +�+��I:�� 6�J7( P%B -�.  

-  ���)( �"� ��8  � ��!��2  	 ���/!�"
� ]�7�� ��!��

3  	 ���/���	� ]�7�� ��!��1  ]�7�� ��!��

 	 ���/!(�LD2 �� ���/!J3 ]�7�� ��!����%. 

- ,��� ��� 6" ��!�� �"� -�
% -�0���3 -��c�

�� +(�%
1 [�� �����%. 

- � -���� ��� �"2 _;%outer Ramp   	Mid Ramp  +1

��!�� ��H�� [�� _;% �� �� 	 ��/!J3 :�L"\�� -

��!�� ���� [�� _;%��/��	� ]�7�� -. �.

��C�/�%��  ���/���	� ]�7�� :!"�	� ���/��	� ]�7��

F�LD ]�7���"
� ]�7�� ���/����/�� �C��3 ]�7�� �.

��	� �"
�]�7�� ���/�� 63�� ��/����%. 

-�!L1
/� +��X�+/�0� �"� +% &�%
� -. �%�� ^�L� .

�� ��� R�!L1 F�%
1 �8�� 
*� �� ���.� R0� +1 �"
(

�� ���)� ��$"	�� ,�!=� .���. 

127  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

- �� ��� ^�L� �'!� F�
��o(�C� +1 �.� �"
(

 ��!��W"� ���!��W"�F7  P� ���	�
D �� :LZ +1 :��

+(�%
1 	 R1�C� ��'X1 	 :�� ��� -��	� F��e W��. 

-  ��!�� W"� �� ^�L� �"
/X1F8  �� :LZ +1 ����

:�� �� �� ��� -��	� F��e -M% �8��. 

- �!L1 ]"/� +!"U���!�� W"� �%��� N�=� % -
/�-

 �"
/0% ���� [�� ���� �� �	� _;% +1 ��� ��� .

"�
� �"
(�% �H�� [�� _;% 	 N"�
� �V"� -�
% �� N

:�� ���% ���� +U>�� �"� �� ^�L�.  

  

� ��,L! �IP!  

�� �H �% �� +��� �� �LB R�X8 �� +1 :�� �� �"�

	 +�B�8 -�JX. 1 -/��� �� X� +�GC� _��

	 :"��. 	 
"�U( ���% ���� R"X� 
J�( .	 5�( -��!C� 

��1a� _aa�U� ��W"WZ Xa� P%B /Ua�� _"/aa: .

R. �"���1 
/1� +% :'!� �� _"�� ��/�� �(�
� ���I

���� �	
� Q
/=� �/�� +% ������� ������ ����


T� �� Q�Z� +CU� }�8� �� ��"� -�JX.Q��� . ��

�� �X0� _U� +1 ��XH�� ���	�� 	 �/��� ��� 
/0% 

	 ��� ������B +�X�X8 ��/��� +CU� -�/=� R. ���I

�� �C� !� +X. 
"� 	 	��
=8 {��0� R�� ��"�
H� �

"WZa� ��Wa� �1���� :!a/D" +LVaa+� -.aaa �"�

���a��a��� ���a�LZ�% ������ % ���X.a� +a 
T

�3-
��
�� �� +T�%
� ���� -. 	 -�	�� �5
"c3 ... �X1


J�( �� Q��� . �� �%�� X� :"��� {�B� F�e Q���	���


�!� �� � b��.� dU=(�� �C)/  +8� b>C� K�1

��
B _"�� �.�.   

  

_���� 

]1[ ���
0(	
!�� 9 )1386( ��!�� ,/1 ��3�J�	
J�� -.

�LH ��	�  ^ ��
0( ������ F���/��189�39�36.  

]2[ �CM����078� Q )1389 ( +�U� +�0( +U>�� �D�
��3�(

9
� �� ���)�.   

]3[ ���� �������1 ���� )1351 (���� +�U� ����

1:100000  <
0� �.  

[4] Burchette TP., Wright .VP (1992) Carbonate 

ramp depositional systems .J. Sedimentary 

Geology. 79: 3-57. 

[5] Dunham  RJ (1962) Classification carbonate 

rocks according to depositional texture, in: 

Ham, WE (Ed). Classification of carbonate 

rocks AAPG, Mem. 1:108-121 

[6] Dickson. .JAD (1965) Carbonate identification 

and genesis as revealed by staining.J. 

sedimentary petrology. 36(2): 491-505. 

[7] Emby AF. ,klovan JE (1971) A late Devonian 

reff tract on northcasterri banks Island. Norh 

west Territories ball. J. petrol , 19: 730-781 

[8] Folk.RL (1961) Spectral Subdivision of 

Limestone typesin : Classification of carbonate 

rocks. 6Journal of American, Association. 

Petroleum Geology. L: 62-64p. 

[9] Flügle E (2010) Microfacies of carbonate rocks 

Analysis interpretation and Application Edition. 

Springer Berlin-Heidelberg publishing,   302-49 

1p. 

[10] Grabau AW (1913) On the classification of 

sedimentary rocks. Journal of geology, 33:62 -

84 

[11]  Lasemi .Y (1980) Carbonate Microfacies and 

Depositional Environment of the Kinkaid 

Formation(Upper Mississipian) of the Illinios 

Basin:PhD Thesis University of Illinios, 

U.S.A., 139P. 

[12] Middltone .G.V (1973) Walther,s law of the 

correlation of facies, Geol. Soc. Of Amer, 

Bull. No:39.84: 979- 988. 

[13] Stow. AV (2005) Sedimentary rocks in the 

field (colures guide): Manson publishing, 

320p.geology, 33:62 

[14] Schlager.W. (2005) Carbonate sedimentology 

and sequence stratigraphy  of rocks, the 

leading Edge, geologic colum: 51-75  
[15] Tucker M. E Wrigh  ,V. P (1990) Carbonate 

Sedimentology, Published by Black Well 

Scientific, 480p. 

[16]   Tucker  M .E (2003) Sedimentary Rocks in 

the Field: 3rd Edition, Willey, 234P. 

[17] Wilsonn .JL (1975) Carbonate facies in 

Geological history. Springer- verlag berlin. 

47IP. 

[18] Walker.R.G (1983) Facies model. Geoscience 

Canada publ. 211p 

[19] Wright. Vp (1992) Arevised classification of 

limestone. Jornal of Sedimentary geology, 

76:77-       186. 

[20] Zahedi  M (1976) Explanatory text of the 

Esfahan quadrangle map 1:250000, Geol. 

Surv. Iran,   F8, 49p. 

  

  

  

128  



��������	 ���� ���� ������� ��� ����10����� � 19��� ��! � ��"� � 1395    

 

   

  

  

Mining characteristic and its relationship to the microfacies and sedimentary 

environment of the lower Cretaceous succession in the Deh-Sorkh mine, 

(Southwestern of Esfahan) 
 

Z. Talebi *
1
, A. Kangazian

 1
 and A. Nasr Isfahani

1 

 

1- Dept. of Geology, Islamic Azad University, Isfahan Branch (Khorasgan) 
 

* zahratalebi128@yahoo.com 
 

Recieved: 2015/5/19          Accepted: 2016/1/15 

Abstract 
To determine the relationship between the mining and sedimentology characteristics of carbonate 

deposits of Lower Cretaceous (Aptian) in Deh-Sorkh mine of Isfahan, a section with thickness of 

about 182 meters, was studied. According to field studies and lithological characteristics of this 

succesion, it can be separated into three different lithostratigraphic units. The first unit (E1 unit) is 

composed of thin to medium bedded, gray fossiliferous limestones, the second unit (E2) consists of 

interbedded limestone and medium to thick clayey limestone beds; and, the third unit (E3) is 

composed of medium to thick bedded limestone with macrofossils. Microscopic examination of thin 

sections led to the identification of eight carbonate microfacies consist of two grainstone microfacies, 

two packstone microfacies, three rudstone microfacies and a floatstone microfacies. These microfacies 

deposited in different parts (mid ramp and beginning of the outer ramp) of a carbonate ramp with 

moderate to high energy. Comparison of calcimetery results with sedimentary environment results and 

microfacies showed that the distal portion of mid ramp had the best conditions and the outer ramp had 

the worst conditions to establish “calcium carbonate purity” in the carbonate rocks of this region. 
 

Keywords: Lower Cretaceous (Aptian), microfaces, Carbonate rocks, Carbonate ramp 
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