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 :	NN;<7NN�= �6 ��	NN
� )Ursus arctos( *NN�  �7NN�
     �� �7NVB �N�	e L��N� � f	Ne �L��� �� <�	3�O

 ��43��*3�� <7B   �	N�9� 6�,)   �=	N� �N@ ���3N2J   /
	N@
g�?U ��3�RO ��32�( :	O�� �)  �N@ ��1
���hJ f7�5

:��H ��32� �� ��	� \
�G? ( ���4���   �����N2��
)��3NN2� KNN���� � �NN�	e ��=	NN� ��NN1
���hJ 6�NN, (

 ���� +�B�	NN.)Lay, 1967; Etemad, 1985; 

Ziyaie, 2007; Nezami, 2007( .   Y7N�@ �N2�	� ��
  �NNN
���	H #�	NNNM@ � �NNN30
�1 <	NNN�� �����  ��

�O-
� �� <��$32� *�1�5 6�,  ��7��	i   �� 	N, *B
  	N� �T�� �	SR�[ 6�,��VH � �S3?j #�%7E;

 �J 6���k	l  4NN?)Caumul & Polly, 2005; 

Cordeiro-Estrela et al., 2008; Tabatabaei, 

2011 .(      #�	NM@ �N
 6	3�7N9J 4N�� 67N89� �2�	�
?j73?��3  ;�N2 �N
 *?7O KS� � <��4?� #�	M@ �\ ��3

   �N@ >9�N��? �� �7?�5 4�� L7� �� �� *�1�5 Km� �J
�� �2�	� >9�� 4�B .   6	3�7N9J 4N�� 6789� �;���

�1�5U   KSN� � <��4?� #�	M@ n�� *� �757��J 
4�� L7� ��  � �;��N�     �N30
��� �� �N��? Y7N�@

   \N�B >9�NN� ��	NNH� �� �N��5�NN� 4NN�B )Grandal-

d’Anglade & Lopez-Gonzalez, 2005 ( �
<��� �, F�o 66�	� �9�T�U  /� #�	M@A�5  �N,6 

 p,�	H QR30� /�2 �� �� <��� � 	?�� �B4.  
 <4NN
4. �NN��5 �NN30
���  qNNRe� �� PNN
�� 6�

*?7O �, F�r? *B �2� �
497@   4N?��� �?�4�i �Rm�
	NN? �NN��=� #4NN� 6�NN
7O �J #4NN� �  N �NN2� 	NN?

)Christiansen & Harris, 2012 .( Ns�B  ��	NB �
 A�5 �� �30
� #�	M@ :	N;  7N�=< 6�   /NS��

 �� �2���  �� *?7O ���� t
��@ n�� �� ��4N��� 
 4�B \�B �J �3�
��	i    *Ni 	N�� /
� *B 	Nr? �� 

 n�� �� 6�	���B *i � 6�7_@ F7N�    *N?7O �N2���
�k 	l�2� .�2�	� �,    /N
� �� �N��5 �N30
��� 6

+,�-.  )�� �� <��$32� ���0
�    �N24�, �1�N2
�1?�4� F .s�B )�� /
� � *N�     6�	N� <�	3N�O �7N�

�
�C�U  6�,��3;�2 L�S�� #�	M@��
�   �N2���

                                                 
1. Ontogenetic 

 ���� �	���NNNNNB)Sansom, 2009 .( uv;	NNNNN�
�0
�    �� ��3�N2 �1�N2 �N0
�  �1�N2   �N24�,

 #�E30� �� KS� #�[v��n���4�9   N� �N, *  �N2�
��  4
J)Adams et al., 2004 ( *B��   ��NC? �N=��� 

 �	B��B :�2�	� *B 4�3�, �N�
�  �J �3;��N�   �N,
  �N� /N�@   4?7N�)Richtsmeier et al., 2002 .(

KNNR�@ �/NN�w�,  6�NN,NN0
�� �1�NN2  �NN24�,
n���4�9     �N� �N� *N� �� ��NS�� /
� �*
�.    �N@ 4N�,�

#��$@ 4?7� �4
� K��= �RS� 6�,.  
 <�� ��NN�9�T�U  �8?7NN8i � �NN��5 �NN30
���

  �� #�	NM@ ��1
� N�1�5U  :	N;  �N, 6 <7N�= �6 
 ���@ ���	
��9�T�U     �H�NB >9�N� ��	NH� �N�?   *NSR�

 #�	M@ �� �,�OJ��4?��   L7N� �� KS� � *�1�5
 #�	M@���	H �N
   �N2� F�o GN? .   /N
� �� *Ni	O�

��? *�9�T�  x�NC=� #�	M@ F�4B *B �	B ��� ��7@ 
<��� � �,	? /� ��2 *i �� �� 	,�X �,   �N
J � �7�

� #�	M@ /
�* �7� p,    F�N�@ �� ��N�� +N0�  6�N, 
�� y�$@� *�1�5 *? �
 43H� . 6	3�79J�* U9G��   4N��

 ����,�? +N0�  6�N,      �NO-
� \N
 ��4N� QNR30�
 L7����� /
7S@  ���7?�5�2� )Fuiman, 1983 .(

F�4NN?� ��NN��� /NN� z�NN�@�� QNN%7@ 6	3�7NN9J  6�NN,
  �NCRT� #�	M@ � <4?� #��757�  �N2�   /N
� *NB

F�4?� 4?��� 	8
4S
 *� ���? �, .�9�T�U  /
7S@ 4?��
  �N� �� ��NS�� /
� 4�� 6�,789� � �30
�    �N@ 4N,�

 F4C@KS� F�4?� 6	O 6��O��2 � �,   *N� z7�	� 6�,
�J �� <��4NN?�  n�� �NN,�7NN�   6	NN3�� �;��NN� �

 �7��	.��
�  �J 6j7N97B� � ��3H� ��2���   N� �N, *
 �2�J4
 )Gisbert, 1999(.   �N� /N�w�,  ��7N@  ��

��
�  ���
��� � �2���KS�    �N30
� 6	NO *N?7O  �N, 
  <��$3N2� 7N� �)Koumoundouros et al., 1999 .(

�� 
�/   4N�� 6789� �2�	� u4, �� *�9�T� /
� �� ��
  �NN��5 �NN30
��� � *NN�1�5 6	3�7NN9J:	NN; 

<7�= �6  ���5 ��*3��  <7B  4N�J�� �	N5� *� �	�9�. 
p�� /
	@ KSV� ��4CH �2�	� /
� �1�5 U �H�NB 

�� ��	H� >9���? �  <��N�  �N,  �7N�.  /
�	��N�� � �N1?J��  *NB 
�1�5 U�H�B �� �7g�  ��NC$= �  :	NO��  N� * �N2� 
�4��? ��4�� �*�9�T� ���@ *�  �	N�9�  ��4N��  N�4 .

/
� *3�9� *� 	�� #�$R@ K9� pB  <�7N�?  �N2��  *NSR� 
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�NN��@ �KNN��[  �7NN�?�,�NNOJ F�	NN�  �� ��NN2�����B 
F�4�� ��	B *�1�5 �2�,. �w�,  �� +N� /70 

  �� *N?7�?�7NN��   �NN�
� �NN�� �NX�$g �����NN2
 *B �2� �757�3�{  *N� *?�$N2   *���N2��� KN9�  ���

 � ��7�?W0V�    �J �� �?�NS� �N�=7� ��7N�?   �N,
4V? <��$32�.  

2 .J�� � 	��( ��  

��4���  �2�	� /
�*3��   ���3N2J �� ���
 �	�9� <7B
��	e ��  /
	@TC?U    �=	N� �N@ �vNO ��32�   /
	N@

 ��3�RO ��32� +0��2� .��4���   L��N�  �7NVB
 *� *B K8�5 �75� K9� � <7�?� 6�,*    �RN] �� <-N
�

 ��9��� pNVi   �N?�	
� 6�,��4N?� N    �RN] �� �?��7N@
 ���7NN�5��4NN���   �NN@ �[�NN$@��5600   *NNB 	NN3�

 6�,��G$R[��gU  �G; 6�
�� ��7�5 ��  K��N� G?
�NN� �7NN�� <�NN8,��. Z�GNN� 	NN@/
 �NN��5 :	NN; 
<7�= 6� �� �7VB �2� )Etemad, 1985; Gutleb 

& Ziaie, 1999; Nezami, 2007( .K8�5  *B �
�,
+NN0� �� 6��NN��  �NN@ 6� �� #�NN[�$@�� �� �J 6�NN,

 �NN� u	NN� 	NN
� *NN� /
���	NNH 4NN?�� . |��NN�� /NN
�
�� q2��� <�83�
� Y7�1�   6�	N� �� 6	@ :	N;  �N, 

 �N� p,�	H  4N��B.     L�N2 �� *N�9�T� /N
�1390   �N@
1392  ����5 J 6��46 *�1�5 *?7�? )24 �	? 11 
<��NN� � 11 >9�NN��?( <�7NN� �� �NN,6 ����< 6�NN, KNNB 

��
� ��� �X�$g ��32� �,<�7� �   �NE0� 6�,
 �:	; �,�� QR@ ���� �� *B �
   �4?4N�  F�N1?�

4� .?7�?U  *N�1�5   6�N, N�*  �N2�    :�N2�	� <4N�J
��4NN��� �NN�5 �6��J >9�NN� � >9�NN��? � �NN��5 

<�	O 64�� 4?4� .W0V@ �1�5 U:	; �, 6>9�� 
 � >9���? ��J ���5   :�N2�	� �N,  ��3;�N2  	,�NX 

�?�	� 4�?�� W;��  6�N,  	NM@  +N�7.  ���4N?� 
��NN]� 6�NN,��� *NN�1�5 �L7NN� L����7R
4NN�B � 

 L7NN� /NN�w�,NNM@U 5�NN2L�3 �NNH	O #�7NN% 
)Zavatsky, 1976( .�
 7N89� �)�� /�
   ���� <��N2

S$@ �� A. *B \>9�� �,  >9�N��? ��   N� �N,�    �N� ��7N@
 7N89�6  *N}���  A�N5 �<4NN�   �	NB �4NN5 �� �N,. 9�NN K
�4NN5  ��	NNBNNM9���?� �>9�NN� ��  �� *NNB �NN2� �J �NN,

0V@�J A�5 W     ���� �7N5� �NT; L�N�3g� �N, .
 :�NNN2�	�Zavatsky )1976 (?NNNW0NNNV@ �G 

���5 �� *�1�5 6�, >9���? :�2�	� #�%7E; 
6	,�X ��S�� 	
~. ��? .<��4?� 6	O  L�35�N2 � 
L7NNN� ��703NNN2� R
4NNN�B7L���� �NNN� <��$3NNN2� �� 

F	? ��GH�ImageJ ver 1.45s F�1?� �H	O )Chestin 
& Mik eshina, 1998; Sacco & Valbenburgh, 

2004; Rausch, 1963.(  

*?7�? 6�, �1�5 U	? �3V	 �� <��� �, � >9���? �, 
4?�7� *B�	i ��7�  N=v[U   <�7N� � ��i��SN�  �����

4�3�, � /�w�, ����@ �3V	6 �� G? ��  F�	N� 
�R�� 4?���� 	����/
�  #�$R@�� �J �, �2o��.   

1.2. !�� J���  
*NNB�1?J�� #�	NNM@ 4NN��6 NN�� 	H�4NN�
 �NN
���	H 
*�1�5 4����? �2�	� �,6  <��4N?� ��  L7N�  4N�� 

�2�� /
�	���� 6�	� �2�	� 6	3�79J 4�� 6789�  ��
)�� �0
� �1�2  �3�N2  <��$3N2�  N�4.  	N�  /N
� 

  ��4N�@ :�2�9   	N� *RN%�H    � �3NV. 6�N,��? 6��
 	
��NNE@ 6�� �� ��SNN�*NN�@  �� <��$3NN2� �NN� <4NN�

F	? ��GH� ImageJ 1�2<4  4N� 4?) KSN� 1 .(  6�	N�
 I�	032�<��� �, *1�5 �� 6�,  *N?7�?  6���	N�  4N�� 

 L4� L�31
� /���� �27@ 64���� 	
��E@Fuji 

HS10  *�@4� .6�	� /
� �7r��  /N����  	N� 6�� 
\
  *N2  *N
�.  ��	N@ � ��  6�N,��?  ��3NV.  ��?�N5 � 

��SNNN� *NNN�1�5 �NNN, :�NNN2�	� \NNN
 )�� 
<4����4?�32� AS[ 6���	� �4 .�� ����@ AS[ �, 

\
 ~e�B �R� 6	3�  ��;   *N?7�? ���B �� G? +B
   � *N
G1@ F�N8�, 	
��E@ :�C� �@ 4?4� <��� ��	=

� KR�@ *4
J �2� .#�$%  <��4N?�  6	NO  *N�1�5 
#��NN�[ �4NN? �� :1 .L7NN� KNNB *NN�1�5� 2. 6�NN��. 

n�J 6�NNN, \NNN@��78
� ��NNN��, )�	NNN[ KNNNB 
*NN�1�5(� 3 .RNN%�H U��3;�NN2 �3NNV, ��NN��, 
��7032� ��Vi� 4. R%�H U/� ��  4N}�� � ��NVi 

n�J 6�NN, \NN@��78
� ) �	NN[�?�NNV.(� 5. �NN; 
�]	[ 6���. 	$g � ��703N2�  �N��� 6. � 3NV	/
 
L7NN� ��703NN2� �NN��� 7. L7NN� 	NN$g ���703NN2� 
67R5 ��� )L7�  <�7N.(� 8.  L7N�  6�,4}73N2�� 
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��89 <4� �� <��$32� ��  L7N� 
	M3� KC3�� F�1?� 4� .z�C?  QNT[2 

4NN�� :�NN2�	� )�� Van Snik � 
 (/�@ 4� .A. ��  /N�@  z�NC? 

6�, 4��  *NCT�� 6�  �N27@  L4N� 
:�NN2�	� )Fuiman, 1983 (F�NN1?� 4NN� .
�� �H�NN2�	S
�� KNN�B� 2013 � 
Minitab 0�? U16 F�1?� �H	
~..  

  
,./0� +�� ,�4�.05   

Rohlf, 2006 (*�   �� �	N5� K��= K
�H \

  K
4�@A�2 �٤   n���4N�9   6��~NO

*�1�5 ��, ��  <��$3N2� ��  F	N?  ��GNH� 
TpsDig2 ver,2.10 )Rohlf, 2006 (F�NN1?� 4NN�. 

 *�� Q
	�@n���4�9�    ��NS�� F4N[ ��	N=  ����
 �;	� ��+0�  �N,  �7N� . 6�	N�  f�N�35� �� 

�H�]� �� 6�,��3;�2  ���NC3�  �NCH 
 ��
� �2�� *�? n���4�9   6��~NO 

(Cardini et al.    KNR�@ � *N
G1@ 6�	�
n���4�9 6�, /�@  <4N� ��  F�N�@ 

4��� ���S
 )Zelditch etal., 2004 .(  

                                                
 2. Inflexion points 

   ���� 	
�� ����� � ��������

�9 U/V. Z�G� 	@/
   +N? � 
��4?� �2J ) L7N�  QN
��  �?�4N?� (

6	3�79J �* #�7% ���@ �?�7@  L7N� 
<��� �,6 3H�?	M@* <��4?�  6	NO 

�	[ �� 4���1 � b q
	]  4N�� 
1=b 	8?��  4N��  �\N
	3��G
� 

4NN�� 6	3�7NN9J �NN�m� � 1<b 
�$�� �2� . �7N2	O�  �NT; 

	� 6�� <��� �,6 ��3
��89
KB �*  U9G��	M3�

�NN���� 6�NN, 4NN��
����S�, )1997 (

QT[ �4�� �	? 6�,
Huxley :�NN2�	�

G9�NN?J <��� �NN, ��
F	? ��GH� Minitab

6*�1. 1	�+7� ,��8  ,�-9�:; �'�( <$�% 1. 2 �, �� �#��� ,./0�

٣   
�NN��5 �NN� <��$3NN2� �� )�� 

 �N24�,  F�N1?�  4N� .��   � )�� /N
�
<��� I�	032� KS� 6�,�  	N� 6��   6�N,��?
 �5   *�N� n���4N�9�   6�N�? ��
 �2  *�� n���4N�9   6�N�? �� �
 �3 *�� n���4�9 �� <��$32� �� 

QNN%7@ <4NN� �� �NN�7O ����7NN; 
Loy et al., 2008; Milenkovic 
2010; Drake & Klingenberg, 2010; 
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��E@ K
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1. Intercept 

ver,1.33 )Rohlf, 2006
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��1
� #�[v�� �H�]�
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 . G9�?J 6�	�<���  �, �� F	?  6�N,��GH� 
MorphoJ   �PAST ver. 2.17   <��$3N2�

Hammer et al., 2001; Tabatabaei

Ghanbari, 2013; Klingenberg, 2008.( �
/ <�	O 
  KNNR�@ � *NN
G1@ 6�	NN� 64NN��@�4= 6�NN,��GH�

�,  )�� ���0
�  �1�N2   �N24�,
Tabatabaei(.  

 
A( ���*� )B( � �7�( )C(  

�4@�� 6�)�A � &�B'A �� ٥   

+. 6�,  �?�=7H 

L�3
��. ��7032� �
 L��7�J7S2� ��7032� ���C@ K�� UTC? /
	@  
4�B �T= �� L�3
��. ��7032� U�9 *B �
�5 �@   

L�35�2 *M@ U�9 �@ *�1�5 �?�� �7�� 	� 
  
 

                                                
1. Generalized Procrustes Analysis
2. Thin Plate Spline 

 $�% �� &�'�( ���( �)*��� � +�� ,�-./0�1. 2 ,� ...  

 6��~O�
  u~g<��� �,6   KSN�	e
  4N� <��$3N2� )Rohlf & Slice, 

  �� ANN. A�NN5 �� KSNN�G9�NN?J 
 6�NN,G9�?J �� <��$3NN2� �NN� ��NN2�	B�	.4NN�i 	NNM3�� 

DFA � Ttest Hotelling   KNR�@
 ��  A�N5  :�N2�	�  /8?�N� 
 ��  *S�N�  6�N,  	NM@  KSN�2 

6��2�7E� �4?4
MorphoJ ver. 1.05

4� )2001; Tabatabaei, 2011; 

; Klingenberg, 2008

F	NN?   KNNR�@ � *NN
G1@ 6�	NN� 64NN��@�4= 6�NN,��GH�
 �� *[7�1�<��� �,

 4�3�,)Tabatabaei, 2011
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 F72 +. ��4?� 6�� UTC? 
\H � \@��78
� n�J /� ���C@  
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	@o�� *=4g 6�  
 ��7032� �� /� ��� �?�� UTC?L��7�J7S2� � L�O75  

\@��78
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	@o��  
�
�43�� �?�V. ��7032� *� L��7�J7S2� L�E@� K�� UTC? /
	@  
/
�. L��7�J7S2� ��7032� �O4�; UTC? /
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/
�. L�3
��. ��7032� �
 L��7�J7S2� ��7032� ���C@ K�� UTC? /
	@
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��. ��7032� U�9 *B �
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6	2 A. ��7032� UTC? /
	@o��  

� n���4�9 �� �7�[ �T;9 L�35�2 *M@ U�9 �@ *�1�5 �?�� �7�� 	�
� n���4�9 �� �7�[ �T;7 �?�V. ��� �@ *�1�5 �?�� �7�� 	�  
� n���4�9 �� �7�[ �T;4 �� �7�� 	��?�V. ��� �@ *�1�5 �? 
� n���4�9 �� �7�[ �T;3 ��� ��� �@ *�1�5 �?�� �7�� 	� 

��� ��� �?�� UTC?  
/
�.  ��� �2�� ��2 ��� UTC? /
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. Generalized Procrustes Analysis 

�#���  $�% �� &�'�( ���( �)*��� � +�� ,�-./0�

6�	� 6�� p,  6��~O
 G9�N?J �� (GPA) 1   4N� <��$3N2�

1990 .(<��� �NN,6   �� ANN. A�NN5 �� KSNN�
 6�NN,G9�?J �� <��$3NN2� �NN� ��NN2�	B�	.

 �RR�@ W0V@DFA
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H���A  C���+�0  
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7R5 U�9 2 
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4}78
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�43�� *=4g 67R5 ���72 UTC? /
	@ 6� 14 
�
��3?� *=4g 67R5 ���72 UTC? /
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L��7�J7S2� � L�O75 ��7032� �� /� ��� �?�� UTC? 5 
4}78
	3. ��7032� I�� UTC? 6 

L�3. ��B���. ��7032� I�� UTC? 7 
A. ��7032� K
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4�B UTC? /
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1.3. ����� ��� ��!(��A   
 4NN�� 67NN89��	NN[ *NN�1�5 ) 6�NN��.n�J 6�NN, 

\@��78
� ����, ( ��A�5 6�, �� 	? � <���  ��NH6 
�� C?� QT[ z*� q@	@ L7� ��   KNB 6�,254  �364 
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�� 	? � <��� ��H6 �� C?� QT[ z�* q@	@ L7� ��   6�N,

 KB279  �331 �R�  6	3� �N2� .   4N�� L�� ��NH ��
�� A�NN5 <��NN� x�NN�
	C@ \NN
	3��G
� )9394/0 (� �� 

A�5 	? \
	3�79J ��m� )1116/1 (�7�.   F�� ��NH ��
 ��A�5 ����  �� � �$�� \
	3�79JA�5 	?  �N�m� 
*� q@	@   q
�	N] ��8608/0bf= � 1784/1bm=  �N2� 
)KS�  �N,6 3  �4  6�N,���7�? C .(��  	N, ��  A�N5 

���� �?72	O� UT��� ��� �2� )0001/0<P .( N�
�C�U 
 4�� 6789�R%�HU <4}�� 6�,  n�J 6�� ��NVi   6�N,

 ����, \@��78
���V? ��    �7NR� ��N�� �� *B 4,�
  4N�� ��,	? �� *�1�5 KB L7� *� ���? *N�   qN@�	�

�3V	6  <��N� ��  ���� �N, .   /N�i Y7N=�	H�  64N�
 ��
  <��N� A�5 *N�     /
�N. /�N2 �� � 	N@��� qN@�	�   	N@

�* �� Y7=� �4?7. .  
 4�� 6789�6���.  	N$g�   �N����  A�N5   6�N,

� <��NN� �� 	NN? ��NNH6 NN�� NNC?� QNNT[ z*NN� qNN@	@  ��
L7�  KB 6�,304  �362 �R�   �7N� 6	N3� .  ��NH ��

                                                 
1. Ecto-orbitary apophyses 
2. Frontal 
3. Post-orbitary apophyses 

 4�� L���� *� ��m� 6	3�79J A�5 �� 	,  �� q@	@
 q
�	NN]5859/1b= � 1518/1b= �NN2�  ���  ��NNH

  *3N2�B A�N5 �� 	, �� F��    x�N�
	C@ <��N� �� <4N� 
   �N$�� \N
	3�79J 	? �� � \
	3��G
� *N�  qN@	@  �N� 

 q
�	NNNNNN]9178/0bf= � 1858/0bm= �NNNNNN2� 
)KS� �,6 3  �4 –6�,���7�?D .(��  	N, ��  A�N5 

  �NN��� �?7NN2	O� UNNT��� ��� �NN2� )0001/0<P .(

�� ��V? ��� �	$g 6���. 4�� 6789� U�
�C� 4,� 
*B ��    �� 	N, �� *N�1�5 L7� *� ���? �7R� ����

3V� #4� �� � A�5	 �� *32�B �,	? �� �7� .  
 4�� 6789�L7� ��7032� ���4 �� A�5  <��N� � 

	? �� ��H6 �� C?� KB L7� �� QT[ z263 �R�   6	N3�
� *��2 4�J . 4�� L�� ��H ��	,  A�5 ������6   4N��

� 6	3�79J�$�  ��� q
	] *��V� 0602/0b=  �7N�  ��� 
 �� �7R�����   �N$�� \
	3�79J 	? �� � ��m� \
	3�79J

*NN� qNN@	@ �NN�  q
�	NN]0367/1bf= � 76/0bm=  �7NN�
)KS�  �N,6 3  �4  -  6�N,���7�?E .(   A�N5 �� 	N, ��

T���U  �?72	O�����  ��� �N2� )0001/0<P .( N�
�C�U 
�� ��V? ��� ��7032� 4�� 6789�    ��N�� �� *NB 4,�

 4�� �,	? �� *�1�5 KB L7� ���? *� �7R�B N3�	6 
 *3���� L�g ?J*S <��� ��  �,/
�  NO-
��  ��GN�   4N��

�3V	6 ���� . /�i Y7=�	H�  64N�
   A�N5 �� 	N, ��
x��
	C@ � /
�. /�2 �� � *��V� *�� Y7=� �4?7. .  

 4�� 6789��97�    �N�� 67NR5 ��703N2� �4}�� 
)<�7. (�� A�5 �� 	? � <��� 6�, ��H6  *N�  qN@	@  N�� 

NNNC?�L7NNN� �� QNNNT[ z  KNNNB 6�NNN,301  �268 
�R�  �7N� 6	3� .   4N�� L�� ��NH ����    <��N� A�N5

� 6	3�79J�$� )6816/0 (   	N? A�N5 �� � 6	3�7N9J 
��m� )5844/1 (<�7� �2�   <��N� �� F�� ��H �� *B

 �$�� 6	3�79J 	? �� � ��m� 6	3�79J *N�  qN@	@  �N� 
 q
�	]121/1bf= � 7689/0bm= �2� )KS�  �N,6 

3  �4 6�,���7�?F .( 	? A�5 �� NT���U   �?7N2	O�
����  �7N� ��� )001/0<P(      /N
� <��N� A�N5 �� �N��

 *T�������  4V? ���)001/0>P .(�
�C�U   4N�� 6789�
�� ��V? <�7. �97�  �7R� ���� �� *B 4,����?  *�

 *NN�1�5 L7NN���  4NN�� �NN,	?BNN3�	6 ���� �  ��

                                                 
4. Nasal length 
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�$�� ��7� ����? 4�� �
o�� ����.  <��N� ��    /N
� �N,

�� +,�B 4�� ���? 4��
 .  /N�i Y7=�	H�  64N�
 ��
 	? A�5*�  �� � 	@��� q@�	�/
�. /�2  N� 	@*   Y7N=�

�� �4?7. )KS� �,6 3  �4(.  
<�v[  	��
�C�U     �� 4N�� � KN�= �� 4N�� 6789�

TC?U     �� +N. � �7NR� ��N�� �� 4�� 6789� �QT[
 *�
�C� G? �7R�4� )L�45 2 .(���,  *N?7O   �� *NB

�
 /    �<�7N. #�	NM@ ��N2� <4� <��� ��V? L�45
   �?�4N?� QN
�� 6�,789� � ��� ��7032�  ��N�� ��

�� Y7=� *� �M9���?     �� /N� 4N�� 67N89� � �4?7.
NNTC?U A�NN5 �� QNNT[ #��NN$3� �NN, �4NN? . :�NN2�	�

L�452 *�  	Nr?  �N�  4N2�  #�	NM@  �NO-
�  6�N, 
<4���
 |�T�� 	� M@	 *?7O �� >9���? *� ��>9 �2�.  

2.3. �!L&��	 ���  

1.2.3. ���* �!9H   
G9�?J DFA/Hotelling   N��� #��N$@�   /N� 6���  KSN�

 N�1�5 �3V. 6��?U  A�N5    ��N� � 	N? 6�N,�   :	N;
<7�= 6�  ��� ��V?)0340/0=P .(   �� 6��N2�7E� P
�N3?

KS� 	M@ US�� ) N�
�C�U  KSN�     6�N�? Y�N�5� 6�N,
�1�5 �3V. UA�5  �N,6   <��N� � 	N? (  *NB ��� ��NV? 
 <4�[ #��$@     *N� z7N�	� A�N5 �� /N
� /N�   ��N�=

��703NN2� 6�NN, ANN.   6	NN2�NN2� \NN@��78
� n�J � 
)S�K 5 .( A. ��7032� <��� *� ���? �,	? �� 6	2  �,

Z�G� �2� 	@ )��5 *� z7�	�*  n���4N�9 �
�5  �N,6 10 
 �@12 ��	� *� (   n�J +N0� 	N? A�5 �� /�w�, �

 \@��78
�	3V�   � *N3H�
 ��43�� ��	� *� Z�GN�  	N@  ��
 <��� A�5�2� )��5*  ���4= �
�5 n���4N�9   6�N, 3 

�@ 8 .(/
��� ��       �� o�N� \NH 67NR5 ��N�= �O4NVB
 �,	? *� ���? <��� A�5	3V�   o�N� \H �RB p1g �

�J ���= ��<���1 <��� �2�,	? �� 	@4�R� �,.  

2.2.3 .���* $*��  
9�?J GDFA/Hotelling ��� #��$@� �� 6���  KS� ��
��?6 �?�5�  N� *�1�5/  A�N5  6�N,    <��N� � 	N?

 ��� ��V?)0150/0=P .(�C�U�
   �N�? Y�N�5� KS�6 
�?�5� �1�5 UA�5 <��� � 	? 6�,   W0NV� 	NB �

 *NNB *NN?�,J ��703NN2� ��NN�=2 @ ��NN�= �UNNM 
�� Z�G� 	? A�5 	@ �2� )��5* n���4�9 �
�5  6�N, 
3  �@10 *� � ��2��	 .( <�v[ �	? A�5 �� /
� 	�

Z�G� �?�V. Ug�?  <��N� �� 	@  �N2�, ) *N��5   �
�N5
n���4�9 ����� 6�, 10  �13 � ��	� ��2 *� 11 

K;�� ��2 *�) (KS�6 .(�
�C�U g�? KS�U  �7N.� 
 �� �?�=7H�KS� 	M@ US��   L7N� 	8?�
��? 	3NV� 

  �NNNNNNNNN2� <��NNNNNNNNN� A�NNNNNNNNN5 �� �J.

                                                 
1. maxillary 
2. Parietal bone 
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1���  

G1@ >9���? � >9�� <�	O �� \
R�@ � *4� K4?  �� �@

 

 $�% �� &�'�( ���( �)*��� � +�� ,�-./0�1. 2 ,� ...  

6*� 3 .,�-./0� +�� ,�4�.05 �� �'�( <K�( 1���

 �O-
� 	, QT[ UTC?�� �	H
� 4�2� 4�� .���@� *?7�? S$@ ��4� �,G1@ >9���? � >9�� <�	O �� \

 ��7��J789�6 ��? *� A�5 4��
�7� *3��~O +. 

�#���  $�% �� &�'�( ���( �)*��� � +�� ,�-./0�

  

z7T; 6�7�[ 	8?��  �O-
� 	, QT[ UTC?
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�7  

 �� \G1@ >9���? � >9�� <�	O
R�@ � * �@ 4?4� K

  

   ���� 	
�� ����� � ��������

6*� 4 .,�-./0� +�� ,�4�.05 �� �'�( <K�( �7

�O-
� 	, QT[ UTC? �� �	H
�2� 4�� 4� .���@� *?7�? S$@ ��4� �, �� \

�� 789� ��7��J6 ��? *� A�5 4��
�7� *3��~O +.  
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z7T; 6�7�[ 	8?�� �O-
� 	, QT[ UTC?
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 ��M4� ����N� �)r2(  

O0�� O0���7  
���.�7 

a 
9123/0 1475/3 A<���->9���? 

470 345/0 A	? ->9���?  

4412/0 2663/0 B<���->9���? 

00054/0 0723/0 B	? ->9���? 

9093/0 5819/0 C<���->9���? 

1464/0 2237/0 C	? ->9���? 

2187/0 0053/0 D<���->9���? 

517/18 0593/0 D	? ->9���? 

1911/0 849/42 E<���->9���? 

897/0  849/42 E	?->9���? 

17891 5557/0 F<���->9���? 

3442/0 0039/0 F	?->9���? 

5451 181/0 G<���->9���? 

0106/0 1526/0 G	? ->9���? 

2437 6693/0 H<���->9���? 

8406/0 93/117 H	? ->9���? 

  bm: 4%�� q� A�5 	?  

/
�.  /
	@TC?U   ��703N2� K
4�B
�NN2� .NN��5*   ��4NN3�� �NN?�	� �
�NN5
6�NNNN, NNNNg�? Un�J \NNNN@��78
� 

 �5  �6 (��V? 4�,��    /N
� �NO�G�
   �N2� 	N? �� +N0� .��   N��5 �N
��?*    �N$R; �
�N5

 �8  �9   L�35�N2 +0� *� z7�	�
��?�5 � �3V. 6�,��? *��V� (��V? 4�,��  �O�G�

KS� 7.(  

  
 *�<���MA 6*�  

 $�% �� &�'�( ���( �)*��� � +�� ,�-./0�1. 2 ,� ...  

G�+( 2.  P�� +;�� $�#��� +�� P���Q)b( 	� R�S �+�T )a( ��M4� ����N� �

O0�� O0���7 O0��± O0���7  O0��

r2  b  
8429/0  1984/0  9131/0 ± 683/0  9123

502/0  8129/0  118/0 ± 0893/1  7/470

7468/0  3002/0  9453/0 ± 0327/1  4412

7501/0  8389/0 7052/1 ± 2683/1  00054

7496/0  8959/0  8608/0 ± 9394/0  9093

7543/0  8656/0  1784/1 ± 1116/1  1464

6749/0  7503/0  9178/0 ± 5859/1  2187

0125/0  7585/0  1858/0 ± 1514/1  517

495/0  0179/0  0367/1 ± 0602/0  1911

4799/0  0179/0  76/0 ± 0602/0  897

1824/0  0755/0  121/1 ± 6816/0  17891

1344/0  1392/0  7689/0 ± 5844/1  3442

4303/0  6847/0  631/0 ± 1697/1  8/5451

8317/0  7656/0  655/1 ± 1984/1  0106

4914/0  492/0  513/0 ± 921/0  7/2437

7855/0  0003/0  8767/0 ± 012/0 -  8406

 **01/0<P   ***001/0<P  bf: 4%�� q� A�5 <���  

DFA/Hotelling   #��NN$@NN����  �� �� 6���
 A�N5 /� *�1�5 ��S� 6��? KS�    � 	N? 6�N,

0210/0=P .( P
�3? N�
�C�U   KSN�
 ��� ��V? <��� � 	? *NB   A�N5 ��
 <��� *� ���? K
4�B ��7032� 	? Z�GN�  	N@   �N2�

   �3NV. �
�N5 n���4N�9   6�N,
 /
	@o�NN�NNTC?U   ��703NN2� K
4NN�B

A.  6	2 ( �9 )/
�.
ANN.  6	NN2 (�NN2�

n���4NNNN�9 6�NNNN,
)n���4�9 6�, 4 �

   �N2� 	N? �� +N0�
n���4�9 6�, 7 �

)��?�5 � �3V. 6�,��? *��V�
 �2� 	? �� �J)KS�

6*� 5 . B�0�75DFA  �UV4%� ,�-  �4EF ,��7�'�(<  1��� � �7�� 

�#���  $�% �� &�'�( ���( �)*��� � +�� ,�-./0�

G�+(

  

p ip 
***  254 

***  364  

***  263  

***  338  

***  279  

***  331  

***  304  

***  362  

***  263  

***  263 

NS  301  

**  268  

**  304  

***  327  

**  301  

***  273 

NS :��  ����)05/0>P(   **

  

3.2.3 .���* ����  
G9�NN?JDFA/Hotelling 

 A�N5 /� *�1�5 ��S� 6��? KS�
 ��� ��V? <���)0210

 Y��5��� A�5  ��� ��V? <��� � 	?
 <��� *� ���? K
4�B ��7032� 	?

  N��5 *N� z7�	� *B*    �3NV. �
�N5
���NN�� 8 ) /
	@o�NN�

6*�
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 �� ��� � �7*�< 6*� ���MA   

 
 ��*�< 6*� ���MA   

 �N2� �J �� 	@	
� �,	? 6�	� ��� �89�2 .
      *N�1�5 4N�� QN=7@ ��N�� ����4?�3N�. qRe� ��

   4NN�� QNN=7@ � KNN��B �7NNR� �NN� ��NN�� 	
�NN2
Brody, 1964; Andersen & Wiig
1984; Ochoa & Nanda, 2004; Bechshoft 

 :�N2�	�  P
�N3?   /N
� +,�-N.�  ��
/
� 6� �7�? *?7O .  #�	NM@ �75� ��

   N� 4N�� L7N� �� *�1�5 KS� 6	,�X*   �� <-N
�
 �N, �7�B    �� �N���GO *N?7O uv3N;�  6�N, 

   :	N; <��N� � 	? A�5 �� �� �J �� P3�� �S3?j
�2� <4V? *}��� 6�.  

n�J ���= �� *�1�5 4�� 6789�   6�N,
  �����    <��N� �� +N� �N,	?   � �N,
  ��>9�NN��? �NN2�, .<��4NN?� � KSNN� 

\@��78
�  KS� � <��4?� �� P3�� Ng�?U 
 �N2� . /N
�  ��4N�  �N2����  *NB  6�	N� 

                                                
1. Temporal 

   ���� 	
�� ����� � ��������

6*� 6 . B�0�75DFA  �UV4%� ,�-  W�� �7�( ,��7�'�(<  �� ��� � �7

6*� 7 . B�0�75DFA  �UV4%� ,�-  W�� ��*� ,��7�'�(< ��� � �71  ��

81��  

��!(��A  
 �N2�     *N�1�5 4N�� �<4N�J�� 
2�	��  <4���  ��NH ����  *NB �� 

 \N
	3�79J  �N�m� �  \N
	3��G
� 
�E0V� �� +. ��  �7NR�  �NHv3;� 
�75� ���4? .�� ��H F��  4N��   �N

����     *N�1�5 #�	NM@ ��7NR�

    *N���� ��N�w�, /N2 +
�GH� �� �
<��� �� *�1�5 #�	M@ 6789� x��
	C@ �, 

�   67N89� 	N? A�5 ��   4N��
   ��?�NV. �\N@��78
� n�J 6�,

  L7N� �<�7. L7� ���Vi 6�,  � �,4}73N2��
 �N� KS� �?�4?� Q
��  �	NO . :�N2�	�   #�N�9�T�

 ����S�, �)1992 (    W0NV� /N2 /N
�
�J �7R� �� ���C3�  <��N� 6�	� �2�,   �N,

 ��4g���i  �N2� �J �� 	@	
� �,	? 6�	� ��� �89�2
      *N�1�5 4N�� QN=7@ ��N�� ����4?�3N�. qRe� ��

pNN,    4NN�� QNN=7@ � KNN��B �7NNR� �NN� ��NN��
F�4?� �2�, )Wiig, 

2004; Bechshoft et 
al., 2008 ( *NB  :�N2�	�

:	; <7�= 6�, /
� 6�
   N� 4N�� L7N� �� *�1�5 KS� 6	,�X

�@ �,	?  �N, �7�B
   :	N; <��N� � 	? A�5 �� �� �J �� P3�� �S3?j

<7�= �2� <4V? *}��� 6�
P
�3? n�J ���= �� *�1�5 4�� 6789�

 \@��78
���V?
<��NN�  �NN,�3NNV	 
n�J 6�, \@��78
�
1O�,�81  �N2�

         

148    

6*�

6*�

4 .M-�  �!*1
� 8

1.4. ����� ��� ��!(��A
 P
�3? *� *57@ ��*�  �N2�

���@� O-
�� �,6 2�	�
��H L�� *�  #�7N%  \N
	3�79J

 �2�� �@ /2 �E0V�
�� 4�� �� A�5 �75�

 	N8
� #���[ *�  �����
 Q=73�?�� �7�     *N���� ��N�w�, /N2 +
�GH� �� �

�� 4��
 � <��� �� *�1�5 #�	M@ 6789�
>9���? *��V� , �2�9��

@��$3�� +0� ��    ��?�NV. �\N@��78
� n�J 6�,
<4}��   L7N� �<�7. L7� ���Vi 6�,

 �N� KS� �?�4?� Q
��
Ohdachi  ����S�, �

xo��3g� *B �J �7R� �� ���C3�
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�NN
��g �� n�J 6�NN, \NN@��78
� �67NN= 4NN����? 
+
�GH� ��4?� �g�? U<�81O  GN?  �N2� )Grandal-

d’Anglade & Lopez-Gonzalez, 2005 .(  4N��
   �N�m� \N
	3�79J <��7�, 	? A�5 �� �,4}732��

�7� . xo�N�3g�    +
�GNH� /N
� ��4N?��   �� �,4}73N2��
 +
�GH� 6�32����4?��   L�35�N2 �L�3
��. ��7032�
�2� �,�81O � .��   �N� Y7N�1�     *NB �N$O ��7N@

 	NNM@ �	NN? A�NN5 �� +NN0� \NN
 ��3;�NN2 	NNM@
���� �. �� �� p1g +
�GH� � *�1�5 KB ��3;�2 .  

:�2�	�  ��m� \
	3�79J 4�� 6789� P
�3?4}��� 
*=4g 6o�� � n�J 6�� ��Vi  *B �,	? �� 6�

�2� *57@ K��= ���� ���� �. �� �� �?�V. �
7C@ .
/
� *?7O �� ��]�  �3g � :	; 	8
� 6�,

�� <4
� G? 	8
� ����4?�3�. �7� )Werdelin & 
Solounias, 1991; Joeckel, 1998; Grandal-
d’Anglade & Lopez-Gonzalez, 2005 .(

 � ���S�32� ��3;�2 	� <�v[ Z�G� �?�V.
 ��3X�$g��4?��  q57� G? �� :7�2 Z�G�

�� �7� . /
� �� 	? A�5 �� Z�G� :7�2 ��3;�2
 �2� p��� *?7O)*� �7� Y75� Witmer, 1997 .(

 �J K
o� �� �S
xo��3g� *�  �
�
7� Ag:	; �, 
�2� z7�	� . 4�� <��7�, �?�V. ��7032� �,	? ��

<�	B �$g �� �7; ��m� \
	3�79J �2�  �� �
��? *32�B �J ��G� �� 	�[ +
�GH� �7� . *� 	�� /
�

�� \�B 	? �� 	? Y�G? F�8�, �� GM� �� �X�$g 4�B 

)Ohdachi et al., 1992.( /�i �3��? �� :	; 
<�2 �
�S
	�J1 � :	; <�2 �
�2J2 G? <4
� 
<4� �2� )Rausch, 1961; Mukasa, 1934; 

Mukasa, 1934; Suenaga, 1972.( 

���,  �7N�  *NB  P
�N3?  ��NV? ���  67N89�  4N�� 
6���. 	$g ���� )  *N? L7N�  ��703N2�  �N�� (�� 
<��NN� �NN, � >9�NN��? �NN, x�NN�
	C@ *��NNV� � #��NN$3� �� 

�2�,	? *B �� 4?�7@ *� F7� �2��� 6��J��� <��� �, 
�� �X�$g ��  *N97@  �N,  ��	NO	� . :�N2�	� Nezami 
)2010 ( <��N�  �N, ��  KNEH 6��J��� ��  f�N�35� �� 

*97@ �VB �,	?3 �/�� /
	@ +0� 6�,  �,�83N�
� �� 
                                                 
1. Ursus americanus 
2. Ursus thibetanus 
3. Infanticide 

f�03?� ��  4N��B  *NB  ��4N�� �6��J���  <��N�  �N,4 

<4?�7; �� �7� � �� *B�1?J �
��� �$�] 4?���  *N� 
�
�
7� �7; *3���� �4?.  

:�2�	�  P
�3?�* �2�   <4N�J 7N89�6   4N�� L7N� 
Q
�� �?�4?� �� <��� �, )�� ���?  ��N
� (�  �N,	? ) �N� 
���? pB ( \N
	3�79J  �N$��  �N2� . /N
�  6	3�7N9J 
�NN$�� xo�NN�3g� �� 	NN, �� �A�NN5 NN�* KNN9� �NN
G� 

�S?�S� ) 6	@	�#�4= *� �[	2 (� �S
�G?  ��4N?� 
�NN�7O 	NN� *NN� <����J <�7NN� �NN2� .L�NNC3?� #�4NN= 
*w,�� 6�, \H �� <4?75 ��4?� *� �,    6�N2J 6�N,

  #�4N= � *3H	O #�7% 	3�� <����J \
�G?� 3NV	6 
KC3�� �� �7� .��3;�2 Q
�� �?�4?� G? /
�  	N�� �� 

�� 4
{@ 4�B � ��4?� 6�2J Z�G�  *NB  *N�  KNE$� 
<����J \
�G? 	@  ��2�Z�G� 	@ ��4?� ��   /NV. 6�,

�NN2� .:�NN2�	� Hattori �  ����NNS�,)2003 (�� 
��� 6�, �
�
��5 G? �� +
�GH�  /N2  L7N�  QN
�� 

�?�4?� +,�B �� 4��
.  

���, *?7O  �N� ��V? P
�3? *B   4N�,�� 3NV	/
 
#��$@     F�� ��NH #�	NM@ *N� z7�	� <��� �� 	? 6�,

�2� 4�� .�1�5U  *� K
��@ 	? A�5 Z�GN�  	N@  �
F��C� 	@  ���5 ���� ���=� 6�	� �4� *N�   ��N�?

���� �� <��� A�5 .     KNEH �� �N,	? pC3N�� Y�GN?
�$5    6�N,	? � �N2� 4
4� ���� 6	O Z�GN�  	N@ 

 �CH7�*�  q@�	��3V	6 �� �$5 6	O �� <��� �, 
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4. Female Core Area 
5. Enhydra lutris 
6. occipital 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

150     ���� 	
�� ����� � �������� ������ ���� 68���� �� 1 ��� � 1394  

*w,�� 67= 6�,  	@�2� .�� F�4?� �K��C�   *NB �
�,
 6�,��? ��9��U �C�  4�?�� 4�3�, �7R� ���� �� *?7O

 A�NN5 �� 	NN, �� ��NN�� ��703NN2� L7NN��NN27@U 
 6��NN
�*NN3H�
 4NN?� . �NN�� ��703NN2� L7NN� +
�GNNH�

 ��NV?  4N�,��     �NN2� �
�N
7� ANg *N� *NN?7O ��N? .
:�2�	� Nezami )2013 (:	;    � ���
�~Ne �� �N,

 	T; �� f��35�*�   �
�N
7� Ag �83N����   6��N
�
4?���.  

2.4. �	 ��� �!L&�  
P
�3? /
� +,�-. ��V? ���  *NB  #��N$@  N����6��� 

�� �1�5 U�� A�5 	? � <��� ��  	N,  *N2  6�N�? 
�3V.� ��?�5 � ��S� �75� ���� . +,�-. 	N]�g 

	NN� 6�� �� �RSNN� �NN��5 :	NN; <7NN�= 6� �� 
��NN��� /NN9��  +,�-NN.�� Y7NN? �7NN;  *NNB �NN2�

p,  �� �� ����)�� �0
� �1�2  �24�, � �3�2
	� � *�
�C� �� P
�3? �� *�% p,  4N?��~O .  	N8
� ��

 /
� 6�
�G�+,�-.  �R��= +
�N�?   #�	NM@ ����
�*  #�7%	
7E@6  ��S��U    *NB �N2� KS� 	M@

�� ��2J �� �J n�� 4�B .  
�@  �7N�B Peng �  ����NS�, )2001 ( 4�3N�?�7@ 

�30
��� ���5 *�  �3�2 )���� �� :	;  �4N?�.1 
��NNV? ,�4NN�. Mahoney �  ����NNS�,)2001 (� 
Miller �  ����NNS�,)2009 (�NN30
��� �NN��5 � 

4�� F�4?� �,  *N�  )�� 3�N2�  � �N24�, ��  :	N; 
<�2  �
�NS
	�� (Ursus americanus) ��  )��GNO 
<�	B  4N?�. Derocher �   ����NS�,)2005 ( GN?  *N� 
)�� �3�NN2 �7NN5� �NN30
��� �NN��5 �� :	NN; 
��T=2 �� 4�3H�
. Pulliainen   ����NS�, �)1984 (

� Ohdachi  ����S�, �)1992( �N30
���  N��5� 
:	; �� �,6 <7�= �6  ���� <��$32� ��  3�N2 )��� 
 )��GO�	B4?  �K9� 	? ���=� �� �J  N  KNEH �� 	?

�$5 O6	 ��  4N�?��. Badyaeu )2002 ( �
�	N� 
�NNT�� �� <4NN�[ /
	NN@ KNN9� �NN30
��� �NN��5 

�� 4?�� .�� 	, L�g  �N30
���  �N��5  pN��  /
	N@ 
@{ 	l*�1�5 KS� � <��4?� �� ��  ���� �N,)Loy et 

                                                 
1. Ailuropoda melanoleuca 
2. Ursus maritimus 
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3. Masseter and temporalis muscles 
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