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Abstract  

Knowledge about the species geographic range and 

habitat affinities is essential in the species 

conservation programs Thus, it can be said that  

habitat selection is one of the most effective 

behavioral mechanism in the fitness of the 

organisms .Sand cat is a rare species. Sand cat is 

not well studied because this species lives in a 

harsh environment that is often remote, and these 

cats are nocturnal, subterranean, and secretive 

animals.  In this research we investigated SAND 

CAT’s habitat suitability and distribution in Sistan 

and Baluchistan province of the south eastern Iran 

using Maximum Entropy modeling approach. Our 

results indicated that the presence of the desert 

bushlands and vegetation cover is the most 

important variable which affects the species habitat 

selection and use since it provide prey habitat use 

in the area. Since there is no documented 

conservation and management program regarding 

SAND CATs in the study area, this research can 

provide enough basic data for such programs. 

 

Keywords: Conservation, habitat selection, 

MaxEnt, modeling. 
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Variable 
Percent 

contribution 
Permutation 
importance 

Range 1/38  8/15  
Climatology 14 3/0  

Bio2 9/10  4/1  

Erosion 4/7  6/0  

Bio17 2/7  4 

Bio13 7/6  4/53  

Geo 7/3  3/1  

Soilclassification 3/3  9/1  

Landuse 4/2  3/1  

Bio9 9/1  9/16  

Road 3/1  1 

Bio5 9/0  2/0  

Aspect 7/0  1/0  

Bio15 6/0  2/0  

Bio3 4/0  2/0  
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Cover 1/0  3/0  

Alt 0 0 

 #�	'�N�� �K-�� Y: 
���H d��9 3,�>�'T�� 


��� 0��= ��bC �
 0VQ�X��� ]��V9 R�� &� �&
��� .+,E

 K-�� Y: P>�)3 (
�4� �+,	
 3E��4� �j�� 

�	'�N�� �
 
�2-& �+� `-��9 0��= 3�&.  

 0E 3�& �V9'� �	��= ?��� '��&��� ]-'����

 
H �j�� ���3/37 +l�
  �j�� 3E��4� �


�+� 3�: �	'�N��  �,� 08'= ��;��-� 3�8�1X� #���

 '�N�� ]-& ���� �,@,� .3�&3�-� �
 #&�&
 �X�@�

 �V9'� ?��� �
 �>- �|�& 01[Artemisia sieberi 

–zygophyllum  ?��� |�9 �825 -10  +l�
 �

 �V9'� ��9 �
 #';-
Artemisia sieberi  |�9 �8

 �& '��E ?���10 +l�
 �� A�Jjg �
H �& M� .+��8

 3�: �	'�N�� �j�� 3E��4� �
 �-a�8 ��� ���1[&

�+�� 3�8�1X� #��� 0E 
�&
  �,� 08'= ��;��-

3�-� '�N�� ]-& ���� �,@,� Y- #&�&
 �X�@�



  #��$%  � ���
&��>�	 :��&-8�� ��9-` 8�1X� ��3 �-��;��  08'= ,�� ...  81 

 ]�,n�	 � Y4<&'S ���1[& 0Jjg �
 |�& 0XJ�

]�;���� A&'��N9 #��
 'OE&+C) 0��j� � P[&+C  (��


 �& '�N�� 
H ���� �,@,� 0E76  �9153  0:�


����� .3�& 
&'=  

3�-� #�	'�N�� ���� �,@,� �8 ?-��'S �X�@�

&�&
) �E ?-��'S �8 �Jg�,� �
 |�& 0XJ� Y- #II �(

�=+���8 �
 Y4<]-'9 PiS ) ���1 �1�� '�� � (

�=+���8 �
 D�g'�]-'9 ��� ) ���24 �1�� '�� ��� (

 �
 &� �X���� �j�� 3E��4��+� ���# 3�8�1X�

+�
&
 
�4� ��;��-�  P>�)4(.  

  

  
 12�3. K-�� Y: �&
���  

  

  
12� 4. 3�-� #�	'�N�� ���� �,@,��X�@�  

  

  

  

  

  

  



82    012�3�-� �4	�5� 6 ��17 ��8'29 #����: ���,� ����	
 ����� � 
����� ���� � �� ����� ����1400 

  

3�-� #�	'�N�� ���� �,@,� �8 #f�Q�}f �X�@�

 ��
 � 3����� ]S ]�-�� �X�) |�& 0XJ� �
 #&�&


0�9 �#'�'9&�E Y)-���,� I&'9 �
'�� � �,� #�	

 Y)-���,� 0��� � ]� ~��0�kE �(#'�'9&�E #+,8

 3�& |�& 0XJ� �
 #&�&
 0E �L��� �,@,� �8 m�<

 �
 3�& ���
 �& '9a�8 ��E 0E |�& 0XJ� ]�Q�&

019 �8 �Jg�,�0��� #�	 �
 |�& 0XJ� ]���
 � 3�-&

) ���8��8 � Y4< �g�,� m�<Aridisols r�� � (

019 '-�8 ]��� R�� �B&�& #'8��E0��� #�	�� #& +��8

�� 0E �
 &� ��E �j�� 3E��4� ��+� ���# 

.+�
&
 
�4� ��;��-� 3�8�1X�  
  

�7�	( � 8.�"���  

04J� ���9 �
�+� #&'8 0E �-�	 3�8�1X� #���

 0}&�&  �,� 08'= ��;��-��+� y�� �8 0E �Jg�,� �

�+� �
&
 
�4� +�$� ��JQ�8 P������ ]-'9a�8 #&�&
 +�&

-& 0E .+,��	 0��= ]-& #&'8 �	�;��-� �g�,� ]

 � 
����� 
���& '�4�&'-& 
���'�� �
 '�4�8

\�E �-��� .+��&
 �&'[ 
���F�18  ]-& �& �+�

�+�  �
 0��:'8 ��g 08 &� K1�L� #�	'�N�� 'T& #���

�+� P�&�7 .3�& �
&
 
�4� ��;��-� 3�8�1X� #���

 ?J�  �,� 08'= ��;��-� 3�8�1X� ]��V9 �
 #
+V��

�V9'� �	��= ?��� 0E +��&
  �
 ���E�S ]-'����

 ]�,n�	 .3�&  �,� 08'= ��;��-� 3�8�1X� ]��V9

 ��9 ?J� �0��= ]-& #�� '8 �1j[ A�VQ�X�

)Haloxylon spp.) (Hemami et al., 2018; 

Torabian et al., 2018; Ghadirian et al.,. 

2016; Farhadinia et al., 2008 ��[ � (

)Zygophyllum spp.) (Hemami et al., 2018; 

Ghadirian et al., 2016 (08 �5-�  0��=

Haloxylon persicum y-� �g�,� �
  � ]:

 
���& �
 `[&� 
�8H I�j7 ?C� A��C ��;	�,�

) 
��$l&Akbari Feizabadi et al., 2018 � (

08 ��g  0��= ?J� ���8Haloxylon ammodendron 

)Ghafaripour et al., 2018 D�L��& �
 R�� &� (

 �0VQ�X� 
��� 0JX,� �
 ��;��-�08 ��g  
�4� 0��:'8

.3�& �
&
  '8 �,� 08'= R�� �8'7 �+@�� A&���& �


0�9 #��#��C �+,E&'� �	��= ?��� �8 �,� #�	 

Haloxylon salicornicum � Pennisetum 

divisum) 3�& �+� 3jT �Ahmed et al., 2016( 

 '�N�� ]-& 3��	&08 P�Q
  #&'8 &Z% � ��,� 

��� ����

d�@� �
 0��= ]-&�� ���8��8 #�	 0�S�- 0E +��8 #�	

Khosravi et al. )2019(  �,� 08'= 0��= #�� '8

 
&'-& #RE'� AkS+�-U9 R�� \1X� ]-& �+,,E

��  �-f� �+�7 ?L8 0E YF�E 
&�&+����� .+��8

�� P�>49 &� �,� 08'= �-&Z% 09�8 q&'g& �
 �+,	
 �	

� 0n�<�
0�a �	�� #��� 
�-'7 ��9 �
 '��E � +,,E

 �-��� +,��	 �+	�4� P8�[ �	��= ?��� 
�+8 �

 R�� ';-
 A�VQ�X�+�-U9 08'= 0E �
�8 \1X� ]-& �+,,E

 
�8��8 �& �Jg�,� �
 oa��V� �#RE'� #���H �
 �,�

 0g�C& �E �	��= ?��� d��9 0E�+�  0�9 � +��8

0��= 
H �
 o����7 0E �,� ��bC 
': K1�L� #�	

+��&
 )Sunquist & Sunquist, 2002(  3S�-

�� �� 0,�&
 �
 �,� 08'= 0�a 
���,�E'9 �
 .+�

0�9  �3�& 
�-� �2�H �
 0n�<�
 �E&'9 0E �,� #�	

�E � 3�& 0�S'= �&'[ ��7�� 0�a �
 Y��� �
 .+��8

��9 
��� �
 �&+E '	 �
 0E 
�8 �+� '$C +�$� #�	

 #
���5/2  �93  
�8 '��)Heptner & Sludskii, 

1992( �2�H �
 �,� 08'= 0E �g�,� �& #����8 �
 .

 � I��� �
 �	��= ?��� +�� ]-'��8 �
�&
 ��bC

 ]-& ��g �
 
�=+��: �& #����8 +Q� � 
&� � 3�& P-��H

�� �	&'S &� ��&�&'S �-&Z% 
&�� `j,� Y- 
��� 
��H 

)Roberts, 1997( P����� ]-& �	��= ?��� ]-&'8�,8 .

 ��C .
��� 
�+@� &� �,� 08'= ?,E&'� 0E 
�&
 &�

 3�& ]>��08 P�Q
 3�-� A&'��N9 #�� '8 0E �X�@�

 0�Vg 

�8 I'��
 �
'�TU9   �,� 08'= 3�V�: R�� 
�&


 
���� ��F

��.  

 08'= �
 '�4�8 �,�]� �&�019 � �	0��� 3�& �-�	

 ��E ?-��'S m�< 0E�� ��bC �0�S�-]�,n�	 +8�- 

 �+	�4� �	 �<k;,� �g�,� �
+�  0��= ]-& .3�&



  #��$%  � ���
&��>�	 :��&-8�� ��9-` 8�1X� ��3 �-��;��  08'= ,�� ...  83 


�8��8 �
 d-&'� 
H �
 0E �,� �
�9 �'��= �8 �-�	

 ���8��8]� �&� 08  m�< 
H �
 0E � 0�S�- 0V��9 �8�<

 3��� �
'4S08 ��+����� &� YF�E 0JX,� Y- �-  ��S�

 3S�-�� 
�� )Heptner & Sludskii, 1992(.  ]-&

 �
 08'=]� �&�3�
 � �	3��& ��� #�	  �
�� A��-

]�� �g�,� �
 � 3�&  �
 �
���[&R[ �
 `[&� ~k4[

�R[ #&'@l D�,: ) 3�& ��&+�� ��[Heptner & 

Sludskii, 1992y-� �g�,� �
 �,� 08'= (  � ]:

I�j7 ?C� A��C ��;	�,�  
��$l& 
���& �
 `[&� 
�8H

08 C �g�,� 08 ��i@� ��< ��g0�9 #��  �,� #�	

) +,��	Akbari Feizabadi et al., 2018 r&��& .(

 ��>@��& m�< 0E �Jg�,� 08 �	���
 �5-� 08 
�=+��:

) 
�	��= 04-� ��,E +,���	 �
�&
 #'9a�8Naderi et 

al., 2011 �
 '�4�8 �,� 08'= .+,��	 0��8&� (

P@�  '9a�8 
�=+��: �E&'9 � �,% ���&�&'S 0E �-�	

 3�&�� 3�Q�VS  \:�� 0E +,E�� 
��  ]-'��E �8

 &� #f'�& ]-'�4�8 ��=+��
 � �-�28�: �& ���� 0,-R	

.+-��� \�E  

]-& �1E e'S & D�L��& 0E 3� �-�: 
&'S& ��;��-�

\��,� 0E 3�& 3�Q�VS �8 �8�X� �&� ��;��-� 

�8  #�	

 �& #����8 #&'8 .+���'8 'OE&+C 08 ����H ���� 
���

�= 
&�&+�����3�
 ��&�L�� 3�JS�� #&'8 �0�a 08 �8�-

+�Q�90Q�9 _��'� � PO�) 3�-��'B ��	Moehlmann, 

1989; Tannerfeldt et al., 20030�a ]-& 
�>� .( �	

 P�j[ �& �1�&�7 0-�� '8 �	�= ��& 3�& �S
�i9 A�+� 08

) 
��F��>� �& R-'= 3Q���Ruggiero et al., 1998; 

Slough, 1999 �>-
R� �- () �-&Z% `8�,� 08Pruss 

1999; Arjo et al., 2003�� ( 3�,-& '8 
�J�7& .+��8

 #��'B ��S�� PO�+�Q�9 #&'8 �0�a 08 ��'��
 0E

) 3�&Macpherson, 1969�� ]�,n�	 �( +,�&�9

08 
&�,7  �
�$��& 
��� R�� 
���8�9 � 
����� �
 ��;	�,�

) +�'�= �&'[Prestrud, 1992a �=+�� 08 � �,� 08'= .(

 &�	 �E � 
�-� A�&'C 0:�
 �& 3c�$C 3�: 0�a �


 �
 ��,9 � �3�& 0�S�- _���]� �&� 0E �+� 3�jO9 #�	

�� �=+�� ��+� �+���� 0n�<�
 �8 D�F .+,E

Haloxylon oa���C& � m�< #�&+-�� � A�jT �7�8  '8

 
�=+��: ��&�&'S � ��bC'�TU9 ��) 
�&Z=Hemami et 

al., 2011; Traba et al., 2016; Hemami et al.,. 

201804-� d��9 �V�jg ��;	�,� � ( #&'8 ���= ]-& #�	

 
�2-& �,� 08'=�� 
�� )Akbari Feizabadi et al., 

2018
�>� ]�,F �
 ( _R-� 
�< #
�< 08 �	'jV� �-�	

�����a�g A+� 08 �,� 08'= ��;	�,� � +,,E �$C #'9

��.
��  


&
��l  w�R8 
�=+�'� P��� �,� 08'= �1l&

 �-kg D�J7 +,���) �F��>�Aquila chrysaetos (

 ���E&��E +,���	) +,��	 
��l 
&�&+����� � �	���

y� 
�-� ����C& 08 � �-kg ��N� �w'= #�	

(#�&'S � �;��< )e.g., caracal-Caracal 

caracal� wolf-Canis lupus �golden jackal -

Canis aureus �likely feral and domestic 

)dogs-Mendelssohn, 1989; Abbadi 1991; 

Heptner & Sludskii, 1992; Dragesco- .

Joffé, 1993; Sliwa, 2013(. oa���C&  �,� 08'=

) q�8 ��� d��9 
&�:��Bubo bubo R�'[ ��8�� � (

) 3�& 'X< e'V� �
Cole & Wilson, 2015 �
 .(


&��� �-f� '��N9 
��� 08 #�&�<'�� �& �,� 08'= 
&

 08 &� 
�< 
&
&��� \� '	 �,� 08'= �#�&�L���=

 ?��� #&�&
 0E +,E PJ�,� ��;��-� �& �Jg�,�

 0�S'= �&'[ 
�=+��: ��VS 0�a #�� '8 � 3�& �E&'��

 3�: 
&
&��� _���H '8 ��k7 �Jg�,� ]�,F .3�&

 �
 #&'8 ���H #&'8 �	�,� �
�=+��: �& 0-ZN9 � +�l

�&.3�& 
&
��l +-
 �& 
+��� 
�  

 ��;��-� 3�8�1X� ]��V9 �
 0E �-�	'��&��� �& �>-

 
H �& M� � Y4<&'S ��1[& 3�& �-a�8 _��& #&�&


]�;���� A&'��N9 ��
# 0��j� )'OE&+C � P[&+C ��
 ( 0E

 �& '�N�� 
H ���� �,@,�76  �9153 ����� 0:�
 
&'=

��N9 ���8��8 �g�,� �
 �,� 08'= .3�& �-��
 A&'

�� P�@9 &� #'�;�4F �
 &�	 #��
 3�& ]>�� .+,E

08 Y-
R� ��� ��g 124 ����� 0:�
 
&'=  �9  0-�� �
 �

 
�+C58 ����� 0:�
  
&'= A�&'C 0:�
 ��& �
�� a�8



84    012�3�-� �4	�5� 6 ��17 ��8'29 #����: ���,� ����	
 ����� � 
����� ���� � �� ����� ����1400 

]�-�� ����8 \� #&�	08 � �'9 5/0 - ����� 0:�
  
&'=

��) +��Yunker & Guirgis, 1969; Goodman 

& Helmy, 1986; Cunningham, 2002 _��8 .(

�� 
����� �
 q'8 �9 &� ��
 +�&�9 25 - ����� 0:�
 
&'= 

+	
 ?	�E )Heptner & Sludski, 199208 .(  'p�

���=+���8 +�� �
 Y4< ]-'9 PiS ) ���7/0 

�1�� '���=+���8 � ( �
 D�g'� ]-'9 ��� ) ���22 

�1�� '���=5-� ]-'���� �& �(���1[& ';-
 #�	 'T��  '8

��  �,� 08'= ��bC.+,��8  

 �,� 08'= 0�Vg 0E YF�E 
&�&+����� oa��V�

�� P�>49 &� �+,E&'� �	��= ?��� q&'g& �
 +,	


 �
 '��E � �+� �+	�4� Y4< ��iS �
 �5-� 08

 �+	�4� P8�[ �	��= ?��� 
�+8 � 
�-'7 ��9

+,��	�  ]-& 3�V�: �=+���8 �& M� 01l�Sk8 ��&

�� &+�� _'��= 
&�&+����� ]-& 0E +,E0QU��  '8

 0��= ]-& d��9 ��;��-� �& �
�$��&'�TU9 �� 
�&Z=

)Sliwa, 2013 �+	�4� .(3�& �+�   �,� 08'= 0E

 3�& 0��&
 3�Q�VS R�� ��� ��g �
 ��=+���8 �& M�

d��9 A&+	�4� 0��= ]-& 0E Sliwa et al. 

)2015� ( Schauenberg )1974 R�� (+�-U9 �+� 

DH A��$9 .3�& � '8 I'��
 P8�[ `8�,� �- � �-&�	

 +Q� � 
&� PiS ��g #��'�TU9 ��) 
�&Z=Cole & 

Wilson, 2015(. 08 �1E��g�  '8 �,� 08'= 0�Vg

 #��]� �&� �3LQ #�	08 �5-� ��� �g #�	

��� _'��= �Q��>4< �Q��>4< .+,8�- #�	

�
��  &�  �,� 08'= 0�Vg 
&�&+����� 3�V�: #&

�� +-+�9) +,ESunquist & Sunquist, 2002 (


����� �
 ��C  ?	�E A+� 08 0-�� +�l 0E �-�	

�� R�� +8�-08 ��g P8�[  ?	�E \:�� ��:�9

 �,� 08'= 3�V�:�� 
��  
��� �
 
��� ]-& 0E

�
�9�'[ �8�,: 0��� �
 q'8 #�	 �+	�4� ��[�+� 

) 3�&Heptner & Sludskii, 1992(. 08 P�Q
 

8'= 3�V�: 

�8�
�� 08 '2,� 3�& ]>�� ��,� 0

+-+��� 0�$�H ���8��8 d�@� �& 0��= 
+�
�� )Cole 

& Wilson, 2015.(  

04J� ��	 
�,E�9 ��;��-� 3�8�1X� 
��� �
 #&

 0VQ�X� ]-& .3�& �+-
';� 0��9 
&'-& �
  �,� 08'=

�& ��[
 04J� ]�Q�&  �
 �,� 08'= \��,� ��;��-�

 .3�& �
��H �	&'S 
���F�18 � 
����� '�&'�

 �-�	'�N�� 
��� �
 �J�[
 A�7kg& 3,�>� ]�,n�	

 �
&
 0}&�& R�� &� +,��	 ��� 0��= �& 3c�$C �
 0E

�'< '��$9 .3�&�� 3,�>� �+� �: �
 +�&�9

0���'8  
'�= �&'[ �
�$��& 
��� 3c�$C ��-'-+� #�	


 ]�,n�	 �
 �,� 08'= ��bC {�J� ��,9 0E �Jg�,� �

�+� 3�: 3�& I'��
8 #���0  .
�� ��E08 P�Q
 

]-& ��;��-� �,� 08'= 0E  D�L��& �9��$�� #�	

�� 0��� � �,� ��;��-� �
 �	 � +,E �
 �	 � #&

�'Ll ��;��-� �+	�4� �<k;,� � #&�+�  3�&

)Heptner & Sludskii, 1972; Hemmer et al., 

1976; Gasperetti et al., 1986; Harrison &. 

Bates, 1991; Dragesco-Joffé, 1993(.  ��2�&

0VQ�X� ]�,F��;��-� '-�� �
 3�& ]>�� #& �-��� �	

 #���&� �
 ?�&
 ?-&RS& \:�� 0E +	
 0}&�& �9��$��

 0:�9 �8 .+-
'= +	&�< 0��= ]-& �>-f�Q�E& A��l�i<

L��& �
 0E �	'�N�� �<'8 08 08'= #&'8 ��;��-� D�

�� �3�& 3��	& �8  �,�  '�4�&'-& 0JX,� 3$= 
&�9

 #�J8 �
 �9��C ?J� 
���F�18 � 
����� �
 `[&�

 '�4�8 A�J�J@9 � 
�&
 0��= ]-& 3�V�: A+� ��a�g

 ]-& �& 3c�$C #���&� �
 &� #'�4�8 ��� A�7kg&

 .
��H +	&�< �	&'S �+,-H �
 0��=  

  

"��,� �9   

 ��&
& �& � 
����� 
���& 3�-� d�@� PE

 
���F�1808 �5-�  '�E
 3[� �'�@� PE '-+�

d�@� �#
��@� 3�C� � ��VS 
���8 ��&
& ?E

 �'�@� �Q�	& ]�,n�	 � '�4�&'-& 3�-� d�@�

 �'�@� �
&���< �5-� 08 ����� #�����

P�7���& �-�
 �8 #��>�	 
�+8 0E �	� �
 
��

 '�& ]-& ��2�& A�J�J@9 A+� ��g �
�j� '��� ���

�� ��&
�+[ � '>49 0�����l.

'=  



  #��$%  � ���
&��>�	 :��&-8�� ��9-` 8�1X� ��3 �-��;��  08'= ,�� ...  85 

    

REFERENCES 
Abbadi, M. (1991). Israel’s elusive feline: 

sand cats. Israel Land and Nature; 16: 

111-115. 
Akbari Feizabadi, H.; Naderi, M.; Ashrafi, 

S.; Hemami, M.R. (2018). Space 

Partitioning among Two Sympatric 

Species, Sand Cat (Felis margarita) and 

Rüppell's Fox (Vulpes rueppellii), in a 

Desert Landscape in Central Iran. Polish 

Journal of Ecology;  66(2): 194-204. 

Ahmed, Sh.; Al Zaabi, R.; Soorae, P.; Shah, 

J.N.; Al Hammadi, E.; Pusey, R.; et al. 

(2016). Rediscovering the Arabian sand 

cat (Felis margarita harrisoni) after a gap 

of 10 years using camera traps in the 

Western Region of Abu Dhabi, United 

Arab Emirates. Eur J Wildl Res; 

https://link.springer.com/article/10.1007/

s10344-016-1035-8?dom=AOL&src= 

syn&error=cookies_not_supported&cod

e=b23edcb4-a605-4ca0-8a40-

006691f35206 

Arjo, W.M.; Bennett, T.J.; Kozlowski, A.J.; 

(2003). Characteristics of current and 

historical kit fox (Vulpes macrotis) dens 

in the Great Basin Desert. Canadian 

Journal of Zoology; 81: 96-102. 

Bearhop, S.; Hilton, G.M.; Votier, S.C.; 

Waldron, S. (2004). Stable isotope ratios 

indicate that body condition in migrating 

passerines is influenced by winter 

habitat. Proc Biol Sci.;271(S4): 215-218. 

Blanchard, R., O'Farrell, P.J., Richardson 

DM. (2015). Anticipating potential 

biodiversity conflicts for future biofuel 

crops in South Africa: incorporating 

spatial filters with species distribution 

models. GCB Bioenergy; 7(2): 273–

287. 

Boatman, N.D.; Parry, H.R.; Bishop, J.D.; 

Cuthbertson, A.G.S. (2007). Impacts of 

agricultural change on farmland 

biodiversity in the UK. In: Hester R.E.; 

Harrison, R.M. (eds.). Biodiversity 

Under Threat. Royal Society of 

Chemistry. Cambridge. UK.; 2007; 1–

32 (Chapter 1). 

Cole, F,R.; Wilson, D.E. (2015). Felis 

margarita (Carnivora: Felidae); 

Mammalian Species; 47(924): 63-77. 

Collar, N.J. (1996). The reasons for red 

data books. Oryx; 30: 121-130.  

Cunningham, P. (2002). Status of the sand 

cat, Felis margarita, in the United 

Arab Emirates. Zoology in the Middle 

East; 25: 9–14. 

 De Queiroz, D.L.; Majer, J; Burckhardt 

D.; Zanetti, R.; Fernandez, J.I.R.; de 

Queiroz, E.C.; et al. (2013). Predicting 

the geographical distribution of 

Glycaspis brimblecombei (Hemiptera: 

Psylloidea) in Brazil. Australian 

Journal of Entomology; 52(1): 20-30. 

Domíguez–Vega, H.; Monroy-Vilchis, O.; 

Balderas–Valdivia, C.J.; Gienger, 

C.M.; Ariano–Sánchez, D. (2012). 

Predicting the potential distribution of 

the beaded lizard and identification of 

priority areas for conservation. Journal 

for Nature Conservation; 20(4): 247-

253. 

Dormann, C.F.; Elith, J.; Bacher, S.; 

Buchmann, C.; Carl, G.; Carré G.; et 

al. (2012). Collinearity:A review of 

methods to deal with it and a 

simulation study evaluating their 

performance. Ecography; 36(1): 27–46. 

Dragesco–Joffé, A. (1993). Le chat des 

sables, un redoutable chasseur de 

serpents [The sand cat – a formidable 

snake hunter], in La Vie Sauvage du 

Sahara. Delachaux et Niestlé, 

Lausanne. Switzerland; 119–126. 
Elith, J.; Janet, F. (2013) Species 

Distribution Modeling. Encyclopedia 

of Biodiversity; 6: 692–705. 

Elith, J.; Graham, C.H.; Anderson, R.P.; 

Dudik, M.; Ferrier, S.; Guisan, A.; et 

al. (2006) Novel methods improve 

prediction of species distributions from 

occurrence data. Ecography; 29: 129–

151. 

Farhadinia, M.S.; Akbari, H.; Beheshti, 

M.; Sadeghi, A.; Halvani, M.R. (2008). 

Felids of Abbasabad Naein Reserve, 

Iran.  IUCN Cat News; 14-16. 



86    012�3�-� �4	�5� 6 ��17 ��8'29 #����: ���,� ����	
 ����� � 
����� ���� � �� ����� ����1400 

Fryxell, M.F.; Wilmshurst, J.F.; Sinclair, 

A.R.E.; Haydon, D.T.; Holt, R.D.; 

Abrams, P.A. (2005) Landscape scale, 

heterogeneity, and the viability of 

Serengeti grazers. Ecology Letters; 

8(3): 328–335. 

Gasperetti, J.; Harrison, D.L.; Buttiker, W. 

(1986). The Carnivora of Arabia, in 

Fauna of Saudi Arabia., Carnivora. In: 

Buettiker, W.; Krupp, F. (eds.). Pro 

Entomologia, c/o Natural History 

Museum. Basel. Switzerland; 7: 397–

461. 

Ghadirian, T.; Akbari, H.; Besmeli, M.R.; 

GHoddousi, A.; Hamidi, A.K.h.; 

Dehkordi, M.E. (2016). Sand cat in Iran - 

present status, distribution and conser-

vation challenges. CATnews (IUCN Cat 

Specialist Group); 10: 56–59 

Ghafaripour, S.; Naderi, M.; Riazi, B.; 

Rezaei, H.R. (2018). How Prey Density 

and Distribution Can Affect Predator 

Habitat usage Pattern: a Case Study on 

Sand Cat  (Felis margarita, Locke 

1858) from Iran. Russian Journal of 

Ecology; 49: 310–314. 

Goodman, S.M.; Helmy, I. (1986). The 

sand cat Felis margarita Loche, 1858 

in Egypt. Mammalia; 50: 120–123. 
Gunnarsson, T.G.; Gill, J.A.; Newton, J.; 

Potts, P.M.; Sutherland, W.J. (2005). 

Seasonal atching of habitat quality and 

fitness in a migratory bird. Proc Biol 

Sci.; 272: 2319–2323. 

Harrison, D.L.; Bates, P.J.J. (1991). The 

mammals of Arabia, 2nd ed. Harrison 

Zoological Museum Publication. 

Sevenoaks. United Kingdom. 

Hemami, M.R.; Esmaeili, S.; Carlos Brito, 

J.; Ahmadi, M.; Omidi, M.; Martinez-

Freiria, F. (2018). Using ecological 

models to explore niche partitioning 

within a guild of desert felids. Hystrix, 

the Italian Journal of Mammalogy; 29 

(2): 216–222. 

Hemmer, H.; Grubb, P.; Groves, C.P. 

(1976). Notes on the Sand Cat, Felis 

margarita Loche, 1858. Zeitschrift fűr 

Säugetierkunde; 41: 286–303 

Heptner, W.G.; Sludskii, A.A. (1992). 

Mammals of the Soviet Union, Vol. II, 

Part 2, Carnivora (Hyaenas and Cats), 

English translation, Sci. Ed. R. S. 

Hoffman. Smithsonian Institution 

Libraries and the National Science 

Foundation. Washington, D.C. 

 Hijmans, R.J.; Cameron, S.E.; Parra, J.L.; 

Jones, P.G.; Jarvis, A. (2005). Very 

high resolution interpolated climate 

surfaces for global land areas. 

International Journal of Climatology; 

25(15): 1965–1978. 

Hirzel, A.H.; Hausser, J.; Chessel, D.; 

Perrin, N. (2002) Ecological–niche 

factor analysis:  how to compute 

habitat–suitability maps without 

absence data?. Ecology; 83: 2027–

2036. 

Holt, R.D. (1987). Population dynamics 

and evolutionary processes:  the 

manifold roles of habitat selection. 

Evol Ecol.; 1: 331–347. 

Huey, R.B. (1991). Physiological 

consequences of habitat selection. Am 

Nat; 137: 91–115. 

Hutchinson, G.E. (1957). Concluding 

remarks, Cold Spring Harbor. 

Symposia on Quantitative Biology. 

Concluding remarks; 7( 22): 415–427. 

IUCN. (2001). IUCN Red List Categories 

and Criteria: Version 3.1. Technical 

Report, IUCN Species Survival 

Commission. IUCN, Gland, 

Switzerland and Cambridge, UK. 

Khosravi, R.; Hemam, M.R.; Cushman, 

S.A. (2019). Multi-scale niche 

modeling of three sympatric felids of 

conservation importance in central 

Iran. Landscape Ecol.; 

https://link.springer.com/article/10.100

7%2Fs10980-019-00900-0 

MacArthur, R.H.; Pianka, E.R. (1966). On 

optimal use of a patchy environment. 

American Naturalist; 100: 603–609. 

Macpherson, A.H. (1969). The dynamics 

of Canadian arctic fox populations, 

Government of Canada Ottawa. 



  #��$%  � ���
&��>�	 :��&-8�� ��9-` 8�1X� ��3 �-��;��  08'= ,�� ...  87 

Mallon, D.P.; Sliwa, A.; Strauss, M. 

(2014). Felis margarita, The 

International Union for Conservation 

of Nature and Natural Resources Red 

List of Threatened Species. Version 2.; 

www.iucnredlist.org, Accessed 27 

August 2014, 2014. 

Marcer, A.; Sáez, L.; Molowny–Horas, 

R.; Pons, X.; Pino, J. (2013). Using 

species distribution modelling to 

disentangle realised versus potential 

distributions for rare species 

conservation. Biological Conservation; 

166: 221–230. 

Mendelssohn, H. (1989). Felids in Israel. 

Cat News; 10: 2–4. 
Moehlmann, P.D. (1989). Intraspecific 

variation in canid social systems, 

Carnivore behavior. ecology and 

evolution; 143–163. 

Monterroso, P.; Brito, J.C.;  Ferreras, P.;  

Alves, P.C. (2009). Spatial ecology of 

the European wildcat in a 

Mediterranean ecosystem: dealing with 

small radio–tracking datasets in species 

conservation. Journal of Zoology; 

279(1): 27–35. 

Morovati, M.; Karami, M.; Kaboli, M.; 

Rousta, Z.; Shorakaee, M.J. (2013). 

habitat suitability modeling for Ovis 

orientalis, The most important pray for 

Asian leopard (Acinonyx jubatus 

venaticus) using the maximum entropy 

method in the Anjir Valley Wildlife 

Refuge in Yazd province. Animal 

science; 135-149. (In Persian). 

Morris, D.W. (1988). Habitat–dependent 

population regulation and community 

structure. Evol Ecol.; 2: 253–269. 

Naderi, G.h.; Hemami, M.R.; 

Mohammadi, S.; Riazi, B.; Karami, M.; 

kaboli, M.; Alesheikh, A. (2011). 

Effects of vegetation and soil 

conditions on burrow structure and site 

ion of rare desert rodent Iranian jerboa 

(Allactaga firouzi). Polish journal of 

Ecology; 59(2): 403–410. 

Norris, D.R.; Marra, P.P.; Kyser, T.K.; 

Sherry, T.W. (2004). Tropical winter 

habitat limits reproductive success on 

the temperate breeding grounds in a 

migratory bird. Proc Biol Sci.; 271: 

59–64. 

Nowell, K.; Jackson, P. (1996). Wild cats: 

status survey and conservation plan. 

International Union for Conservation 

of Nature and Natural Resources. 

Gland. Switzerland. 

Phillips, S.J.; Anderson, R.P.; Schapire, 

R.E. (2006). Maximum entropy 

modeling of species geographic 

distributions. Ecol. Model; 190: 231–

259. 
Phillips, S.J.; Dudík, M.; Schapire, R.E. 

(2009). Max¬Ent software for species 

habitat modeling, version 3.3.1.; 

Available online: http://www. 

cs.princeton.edu/~schapire/MaxEnt/ 

(accessed on August 19, 2009).  

Prestrud, P. (1992). Denning and home–

range characteristics of breeding arctic 

foxes in Svalbard. Can J Zool; 70: 

1276–1283. 

Pruss, S.D. (1999). Selection of natal dens 

by the swift fox (Vulpes velox) on the 

Canadian prairies. Can J Zool; 77: 

646–652. 

Roberts, T.J. (1997). The mammals of 

Pakistan, 2nd ed. Oxford University 

Press. London. United Kingdom. 

Rodrigues, A.S.L; Akakaya, H.R.; 

Andelman, S.J.; Bakarr, M.I.; Boitani, 

L.; Brooks, T.M.; et al. (2004). Global 

gap analysis: priority regions for 

expanding the global protected–area 

network. BioScience; 54(12): 1092–

1100. 

Rodrigues, A.S.L.; Andelman, S.J.; 

Bakarr, M.I.; Boitani, L.; Brooks, 

T.M., Chanson, J.S.; et al. (2004). 

Effectiveness of the global protected 

area network in representing species 

diversity. Nature; 428(6983): 640–643. 

Rodrigues, A.S.L.; Pilgrim, J.D.; 

Lamoreux, J.F.; Hoffmann, M.; 

Brooks, T.M. (2006). The value of the 

IUCN Red List for conservation, 

Trends Ecol, Evolut; 21(2):71–76. 



88    012�3�-� �4	�5� 6 ��17 ��8'29 #����: ���,� ����	
 ����� � 
����� ���� � �� ����� ����1400 

Ruggiero, L.F.; Pearson, D.E.; Henry, S.E. 

(1998). Characteristics of American 

marten den sites in Wyoming. J Wild 

Manage; 62: 663– 673. 

Schauenberg, P. (1974). Donnes nouvelles 

sur le chat des sable Felis margarita 

Loche, 1858. Revue Suisse de 

Zoologie; 81: 949–973. 

Schoener, T.W. (1983). Simple models of 

optimal feeding–territory size–a 

reconciliation. American Naturalist; 

121: 608–629. 

Scott, D.M.; Waite, S.; Maddox, T.M.; 

Freer, R.A.; Dunston, N.  (2005). The 

validity and precision of spotlighting of 

surveying desert mammal 

communities. Arid Environments; 61: 

589–601. 

Scott, J.M.; Davis, F.; Csuti, B.; Noss, R.; 

Butterfield, B.; Groves, C.; et al. 

(1993). Gap Analysis: A Geographic 

Approach to Protection of Biological 

Diversity. monographs; 3-41. 

Shochat, E.; Lerman, SB.; Anderies, J.M.; 

Warren, P.S.; Faeth, S.H.; Nilon, C.H. 

(2010). Invasion, competition, and 

biodiversity loss in urban ecosystems. 

BioScience; 60(3): 199–208. 

Sliwa, A.; Breton, G.; Chevalier, f. 

(2015). Sand cat sightings in the 

Moroccan Sahara. CATnews 59. Sliwa, 

A.; Ghadirian, T.; Appel, A.; Banfield, 

L.; Sher Shah, M.; Wacher, T.; Felis 

margarita, The International Union for 

Conservation of Nature and Natural 

Resources Red List of Threatened 

Species. Version 2016.3.1 

www.iucnredlist.org. Accessed 2014, 

2013,–04–20. 

Sliwa, A. (2013). Felis margarita. in the 

mammals of Africa. Vols. I–VI 

(Kingdon JS, Happold D, Butynski T, 

Hoffmann M, Happold M, Kalina J. 

eds.), Academic Press. Amsterdam. 

The Netherlands; 199–202. 

Slough, B.G. (1999). Characteristics of 

Canada Lynx, Lynx canadensis,  
maternal dens and denning habitat. Can 

Field Nat.; 113: 605–608. 

Stabach, J.A.; Laporte, N.; Olupot, W. 

(2009). Modeling habitat suitability for 

Grey Crowned–cranes (Balearica 

regulorum gibbericeps) throughout 

Uganda. International Journal of 

Biodiversity and Conservation; 1(5): 

177–186. 

Strauss, W.M.; Shobrak, M.; Sher Shah, 

M. (2007). First trapping results from a 

new sand cat study in Saudi Arabia. 

Cat News; 47: 20–21. 

Sunquist, M.; Sunquist, F. (2002). Wild 

cats of the world. University of 

Chicago Press. Chicago. 

Tannerfeldt, M.; Moehrenschlager, A.; 

Angerbjorn, A. (2003). Den ecology of 

swift, kit and arctic foxes: a review. In: 

Sovada, M.A.; Carbyn, L.N. (eds.) The 

swift fox: ecology and conservation in 

a changing world. Canadian plains 

research center. University of Regina. 

Saskatchewan; 167–181. 

Torabian, Sh.; Soffianian, A.R.; Fakheran, 

S.; Asgarian, A.; Akbari Feizabadi, H.; 

Senn, J. (2018). Habitat suitability 

mapping for sand cat (Felis margarita) 

in Central Iran using remote sensing 

techniques. Spatial information 

research; 26(1):11–20 

Wilson, D.E.; Mittermeier, RA. (2009). 

Handbook of the mammals of the 

world. Carnivores, Lynx Edicions, 

Barcelona Spain; vol. 1. 

Yunker, C.E.; Guirgis, S.S. (1969). 

Studies of rodent burrows and their 

ectoparasites in the Egyptian desert. 1. 

Environment and microenvironment: 

some factors influencing acarine 

distribution. Journal of the Egyptian 

Public Health Association; 44: 498–

542. 

  

 


