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

��Q��'9�R-&��'= �
 ��
 'OE&+C � ���� ��� ]-'9

 ]�;����Y4< �
 ��
 �
 �=+���8 ���� PiS ]-'9

D�g'�Y4< �
 �=+���8 ���� ��� ]-'9 PiS ]-'9

1iS A&'��N9 �����  3�: ��
�: �& 01l�S ��=+���8

 �-�
 �X� �& r�$9�& � �	��= ?��� ��-��S&'N:

08 &�,7  �	��= ?��� K1�L� r&��& � 0����� '�N��

0�kE �?-��'S A�Jjg ��V9'� #'8��E �m�< #+,8

 �1;,: ?��� � ]���08 &�,7  D�L��& �1X� '�N��

0,-R= .+�+-
'=#�	Do Jackknife to measure 

variable importance�Make picture of 

predictions �Create response curves  D�L��&

 
'>1�7 .+� �
� Y�9 �"replicates"  D�L��& �8

cross-validation  #�� '850 >9 .+� ��p,9 �&'

maximum iterations 5000  .+� �
&
 �&'[80 

 ��bC {�J� �& +l�
08 A��l  3<�� #&'8 �S
�i9

 � �+�20  �+� �-��� �8�-��& #&'8 ��bC {�J� +l�


 .+� �
&
 �&'[regularization multiplier  �8�X�

?��  e'S1  D�L��&+� '-�� .0,-R= �	  �8�X�

?�� e'S  .+�+� �
&
 �&'[Y�9 �8 0���'8  
��<

"auto features"  &':& +� �8 �	'�N�� 0�	 �:�'< �

) 
�8 Y���:�Q 3�'SPhillips & Dudik, 2008 .(

 .+� �8�-��& K-�� Y: �& �
�$��& �8 '�N�� '	 3��	&

 �,@,� '-� �X� �& �
�$��& �8 �+� 
'>1�7)AUC( 

) P��7 0iL4� �+�'�= �,@,�ROC .+� �+�2,� (

H �1l& 3-R� R�Q��ROC ]-& & '-� �X� 0E 3�

 �,@,�ROC )AUC �+� 
'>1�7 �& �8�-��& Y- (

�� 0}&�& ok��E 0E +	
 0����H '	 �& &R2�  D�L��& 
���

3�& )Phillips et al., 2006.(  
  

6��	(  

 0VQ�X� ���
 �g34  �-'g �&  �,� 08'= ��bC 0XJ�

 �0��j� ?-���� �g ��J��� �+	�4����F  �
 �+	�4�

�+�� 019 0E �'8�	 '�=08 A��l �
 �����['�%  0JX,�

 � +�
�8 �+� '��& +�
�8 0�S'= �&'[ 0VQ�X�
���18  0XJ�

 3jT 0��= ]-& ��TH � ]�='� �-���,� �-'g �& ��bC

+� .  

�'� d��9 0��= `-��9 �+� ) 3,�>� �&RS&Phillips 

et al., 2006 ��bC {�J� ]�8 0X8&� 
�2-& 3�: ( 0��=

 �& �
�$��& � 'p� 
��� 0JX,� �
 �	�;��-� #�	'�N�� �

) \��,� �g�,� �-���,� #&'8 �0X8&� ]-&Trisurat et 

al., 2012?�� 04J� .+� +�Q�9 ( d��9 �+� +�Q�9 �,�8

 �]�,n�	 .3�& 0����� �Q���C& 04J� Y- �3,�>�

 #�	'�N�� �K-�� Y: ���H d��9'T��  0��= ��bC �


0VQ�X� 
��� ]��V9 R�� &� +�.  

) 0Jjg 0� 08 �	�;��-� 3�8�1X� 04J�Naderi 

et al., 2015 ���J9 (+�  ��+:)2 .(  

  
)	*� 2.  0Jjg 0� �
 �,� 08'= ��;��-� +l�
 � 3C���

MaxEnt P-values  

�	�;��-� 0Jjg MaxEnt  
P-value 

 3C���  
)km

2(  
 ���  
(%) 

D�1X��� 0-3/0  2/170635 33/99 

]�-�� 3�8�1X� 3/0 -6/0 5/623 36/0 

a�8 3�8�1X� 6/0 -1 2/533 31/0 

  

��	  �
 0E ��g P>�1  �+	�4��� 
�� d���� �

 ���HAUC  #&'850  ��&'>9 ��8990/0  q&'@�& �

 
�&+����&020/0  'OE&+C ��-��;Q& �02����
 .3�&

?�� A�+[ ���'��H 3�8�1X� #&'8 �8�< ����8 �,�8

 0}&�& �,� 08'= ��;��-�3�& �
���  P>�)2(.  

 hL4� R�� '�N�� '	 �j�� 3E��4� �2,-& �


+�3�-� #�	'�N�� �j�� 3E��4� . �+� �
 �X�@�

 #�	'�N�� 0E 
&
 �4� ���'��H3�-� �X�@�  r&��&

) �V9'� �	��= ?��� K1�L�1/38 +l�
 A�Jjg �(

) ���1[&14 +l�
]�;���� � ( A&'��N9 ��
# 0��j� 

'OE&+C) � P[&+C  (��
)9/10 +l�
 ('T�� �	'�N�� ]-'9

 #�	'�N�� �]�,n�	 .+,��	3�-� �X�@�  ?-��'S

)4/7 +l�
�=+���8 �( �
 Y4<]-'9 PiS ) ���2/7 

+l�
�=+���8 �( �
 D�g'�]-'9 ��� ) ���7/6 +l�
 (

��+:) �	'�N�� '-�� � d���� 3E��4� 3 3E��4� (

.+��&
 #'��E  
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12� 1. ���F�18 � ����� ���& �
 �,� 08'= ��;��-� 3�8�1X� 04J�  

  

 
12� 2.  �,@,�ROC � ����� ���& �
  �,� 08'= ��bC #&'8 �+� 0j��@� ���F�18  

  
 )	*�3. '	 ���?�� �
 '�N���,� 08'= ��;��-� 3�8�1X� �,�8 

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  

Forest 2/0  1 

Bio1 2/0  0 

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�@�
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 ]�,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�@�  
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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�&
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�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
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