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����%�%''*% 7!�;�<#)%�!#% #��;%/��"'#= ��#%'&#���"'* '" #,()%-
'#% A#�;�<#)%�!#+ �#�&%� '"/��<"'#,�%''�<� (���'= — >�>(;=?#1, �#-
/�� # A#�?%'�,��, @('!?## !�&��*+ ��=,"'* � �%<(;=?#%1 A#�<%''�<� !�(-
<�����&" �%$%�&� # 7'%�<## � A#��@%�% (Kendeigh, 1961; Watt, 1968; �/(�,
1975). ���;%/��"'#= � �A;"�&# >�>(;=?#�''�1 7!�;�<## — '"(!#, '"#A�-
;%% (�>%J'� �",�#�"G$%1�= >��;%/'#% 40–50 ;%&, — ��#/%&%;B�&�(G&,
)&� ;GA"= >�>(;=?#= D#�*+ ��<"'#,��� >�%/�&"�;=%& ��A�1 '% >���&�
����!(>'��&B ���A%1 �/'�<� �#/", '"�%;=G$#+ �>�%/%;%''(G &%��#&�-
�#G, '� =�;=%&�= �;�D'� ��<"'#,��"''�1 A#�;�<#)%�!�1 �#�&%��1, "/%!-
�"&'� �%"<#�(G$%1 '" #,�%'%'#= �'%J'%1 ��%/* # ���%<� �'(&�%''%<�
���&�='#=. � �/'��( #, '"#A�;%% �"D'*+ /��&#D%'#1 ����%�%''�1 >�>(-
;=?#�''�1 7!�;�<## �&'��#&�= �",�#&#% >�%/�&"�;%'#1 � >�>(;=?## !"!
�"���%<(;#�(G$%1�= �#�&%�%, � !�&���1 <;"�%'�&�(G$(G ��;B #<�"G&
>��?%��* �A�%'" #'@���"?#%1 �%D/( ���A=�# # �!�(D"G$%1 ��%/�1
(Christian, 1950, 1968; Christian, Davis, 1964; Chitty, 1957; Wynne-Edwards,
1962, 1970; �"'&%1@%;B, 1980; T#;��, 1977, 2001, 2002). � ���&�%&�&�##
� ����%�%''*�# 7!�;�<#)%�!#�# >�%/�&"�;%'#=�#, >�>(;=?#G �;%/(%&
�"���"&�#�"&B !"! ����!(>'��&B ���A%1 �/'�<� �#/", �AU%/#'%''*+ �A$-
'��&BG ��%/* �A#&"'#= # >��#�+�D/%'#=, �A;"/"G$(G �;�D'�1 �&�(!-
&(��1 # �>���A'��&BG ! �"���%<(;=?##, ��+�"'%'#G ?%;��&'��&# # �&'�-
�#&%;B'�1 �"���&�=&%;B'��&# �� ��%�%'# # >���&�"'�&�% (T�"�?, 1967,
1970, 1972; "(���, 1977; T#;��, 1991").

�'")#&%;B'�% )#�;� #��;%/��"'#1 � �A;"�&# >�>(;=?#�''�1 7!�;�<##
>���=$%'� #,()%'#G "/">&"?#�''*+ �%+"'#,���, �A%�>%)#�"G$#+ ?%-
;��&'��&B (#'&%<�"?#G ���&"�'*+ )"�&%1) # (�&�1)#���&B >�>(;=?#1 �
#,�%')#�*+ (�;��#=+ �'%J'%1 ��%/*, &.%. �%+"'#,���, �>���A�&�(G$#+
>�//%�D"'#G /#'"�#)%�!�<� �"�'��%�#= �%D/( >�>(;=?#%1 # ��%/�1 �A#-
&"'#=. �&# �%+"'#,�*, >� "'";�<## � ���@�@#,#�;�<#)%�!#�# >��?%��"-
�#, >��&%!"G$#�# � D#�*+ ��<"'#,�"+, "!"/%�#! �.�. T#;�� (1967, 1977,
1991A, 2001, 2002) '",�"; �%+"'#,�"�# >�>(;=?#�''�<� <��%��&",". �&-
'��#&%;B'� �&"A#;B'�% �($%�&���"'#% ;GA�1 >�>(;=?## �� ��%�%'# # >��-
�&�"'�&�% �A%�>%)#�"%&�= %% �&�(!&(�#���"''��&BG, # � >%��(G �)%�%/B —
,"!�'��%�'*� �"�>�%/%;%'#%� ���A%1 (>���&�"'�&�%''�1 �&�(!&(��1) #
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(>��=/�)%''�1 �#�&%��1 �,"#���&'�J%'#1 �%D/( '#�# (7&�;�<#)%�!�1
�&�(!&(��1). ��&�1)#�"= # �/'���%�%''� >;"�&#)'"= >���&�"'�&�%''�-7&�-
;�<#)%�!"= �&�(!&(�" �;(D#& @('!?#�'";B'�1 ��'���1 �%+"'#,��� >�/-
/%�D"'#= >�>(;=?#�''�<� <��%��&"," (T#;��, 1977, 2002; ������, 2000).

�GA"= >�>(;=?#=, !"! #,�%�&'�, ���&�#& #, ���A%1 �/'�<� �#/", &.%.
>�&%'?#";B'*+ !�'!(�%'&��. ���!�;B!( �A��&�%'#% �'(&�#�#/���1 !�'-
!(�%'?## ��D%& >��&"�#&B >�/ (<��,( A;"<�>�;()'�% �($%�&���"'#% >�-
>(;=?##, ��,'#!"%& >��A;%�" ��=<)%'#= !�'!(�%'&'*+ �&'�J%'#1. ���-
�&%1J#� �>���A�� �%J%'#= 7&�1 >��A;%�* =�;=%&�= �",�A$%'#% ���A%1
� >���&�"'�&�% — >���&�"'�&�%''"= �%<�%<"?#=, !�&��"= ;%<!� �A'"�(D#-
�"%&�= ( �'�<#+ �#/�� D#��&'*+. �/'"!� >�;'�% �",�A$%'#% ���A%1 �
>���&�"'�&�% >��&#���%)#& /�(<�1 A#�;�<#)%�!�1 ,"/")% — �A%�>%)%'#G
'%�A+�/#��<� (���'= !�'&"!&�� �%D/( '#�#, #'")% <����=, >��?%��"�
#'&%<�"?##, A;"<�/"�= !�&��*� >�>(;=?#= ��+�"'=%& ���G �&�(!&(�'(G
?%;��&'��&B # �*>�;'=%& @('!?##, "/">&#���"''*% ! !�'!�%&'*� �'%-
J'#� (�;��#=�. �;%/��"&%;B'�, “?%'&��A%D'"=” &%'/%'?#= >���&�"'-
�&�%''�1 �%<�%<"?## /�;D'" (�"�'��%J#�"&B�= “?%'&���&�%�#&%;B'�1”
&%'/%'?#%1 @('!?#�'";B'�1 #'&%<�"?## (T#;��, 1977). �A% &%'/%'?##
�%";#,(G&�= # �'%J'% >��=�;=G&�= � �#/% �>�%/%;%''*+ >��%/%')%�!#+
�%"!?#1 ���A%1, ���&"�;=G$#+ >�>(;=?#G, #, � !�'%)'�� #&�<%, @���#-
�(G& �#/��>%?#@#)%�!(G >���&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�(.

� '"�&�=$%1 ��'�<�"@## �"���"&�#�"G&�= ���A%''��&# >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 <�*,('�� !"! >�%/�&"�#&%-
;%1 ��%/;*+ �;%!�>#&"G$#+. �&�=/ <�*,('�� (Rodentia), � !�&���� '"-
�)#&*�"%&�= �!�;� 1600 �#/�� (��!�;��, 1977), /%��'�&�#�(%& J#��!�%
�",'��A�",#% �"�#"'&�� #�>�;B,��"'#= >���&�"'�&�" # ��?#";B'*+ �&'�-
J%'#1: ��%/# <�*,('�� �*/%;=G& �#/*, (�;��'� '",*�"%�*% �/#'�)'*-
�#, �#/* � "<�%<"?#=�# �,���;*+ �",'�>�;*+ ���A%1, �#/* � �%�%1'�-
<�(>>��*� �A�",�� D#,'# # /"D% 7(��?#";B'*% �#/*, ( !�&��*+ ��?#-
";B'"= ��<"'#,"?#= 7;%�%'&"�'*+ <�(>>#����! #�%%& '%!�&��*% )%�&*,
+"�"!&%�'*% /;= �A$%�&�%''*+ '"�%!��*+ — �(�"�B%� #;# &%��#&��. �;"-
<�/"�= �&�;B �",'��A�",'*� ���A%''��&=� 7!�;�<## # >��%/%'#=, <�*,(-
'* �;(D"& �)%'B (/�A'*� �AU%!&�� /;= #,()%'#= ,"!�'��%�'��&%1 @��-
�#���"'#= �",'*+ �"�#"'&�� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*.

�/'"!�, '%���&�= '" "!&(";B'��&B >��A;%�* # A�;BJ�% )#�;� #��;%-
/��"'#1, >���=$%''*+ 7!�;�<## # >��%/%'#G <�*,('��, /� �#+ >�� #�%-
G&�= �($%�&�%''*% >��A%;* � '"J#+ >�%/�&"�;%'#=+ � �%+"'#,�"+ @��-
�#���"'#= 7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#����! # ���A%'-
'��&=+ #+ ��?#";B'�1 ��<"'#,"?##. %& %/#'�<� �'%'#= '# � !")%�&�%'-
'�� ���&"�% 7&#+ <�(>>#����! (� ���A%''��&# ��%/# �#/��, (�;��'� '",*-
�"%�*+ �/#'�)'*�#), '# � +"�"!&%�% �,"#���&'�J%'#1 �%D/( ���A=�# �
&"!#+ <�(>>#���!"+. �&�(&�&�#% %/#'�&�" �'%'#1 �AU=�'=%&�=, >�%D/%
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��%<�, �($%�&�%''*� '%/��&"&!�� @"!&#)%�!#+ /"''*+ � >��%/%'## <�*-
,('�� � %�&%�&�%''*+ (�;��#=+. �'";#, ;#&%�"&(�'*+ #�&�)'#!�� >�!"-
,*�"%&, )&� � A�;BJ%1 #;# �%'BJ%1 �&%>%'# #,()%'* ;#JB �!�;� 10% �#-
/�� <�*,('��, �"�>���&�"'%''*+, <;"�'*� �A�",��, � >";%"�!&#)%�!�1
,�'%. 
"''*+ � >��%/%'## �'�<#+ �#/��, '"�%;=G$#+ &��>#!#, >�"!&#-
)%�!# '%&, # 7&" &%'/%'?#= ��=/ ;# #,�%'#&�= � A;#D"1J#% <�/*. �,()%-
'#% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 <�*,('�� &�%-
A(%& >���%/%'#= J#��!#+ # &%+'#)%�!# ��'"$%''*+ >�;%�*+ #��;%/��"-
'#1, &�%A(G$#+ A�;BJ#+ @#'"'���*+ ,"&�"&. " ����%�%''�� 7&">% �",-
�#&#= �A$%1 A#�;�<## 7&� =�;=%&�= �($%�&�%''*� >�%>=&�&�#%�. �'";#,
�*A��!# #, 700 �&%)%�&�%''*+ # ,"�(A%D'*+ >(A;#!"?#1, >���=$%''*+
#,()%'#G >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 <�*,('�� # #+ >��%/%-
'#= � %�&%�&�%''*+ (�;��#=+, >�!",*�"%&, )&� >�/"�;=G$%% A�;BJ#'�&��
>�/�A'*+ #��;%/��"'#1 (A�;%% 60%) >���%/%'� � 70–80-% <<. >��J;�<�
�&�;%&#=, " ! '")";( '*J%J'%<� �%!" '"�%&#;�= �($%�&�%''*1 �>"/ >�;%-
�*+ #��;%/��"'#1. �'�<#% ,��;�<# >%�%J;# ! #,()%'#G >��%/%'#= <�*-
,('�� � ;"A��"&��'*+ (�;��#=+, �/'"!� 7&�& >(&B '% ���>�;'=%& '%/��&"-
&�! '%�A+�/#�*+ /"''*+.

� '"�&�=$%1 ��'�<�"@## �"����&�%'" �"D'"= >��A;%�", ��=,"''"= �
#,�%')#���&BG >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1
<�*,('��: �%D/( !�"1'#�# �"�#"'&"�# — �#�&%��1 �A���A;%''*+ #'/#-
�#/(";B'*+ ()"�&!�� # �%�%1'�-<�(>>��*�# �+�"'=%�*�# &%��#&��#=-
�# — �($%�&�(G& >���%D(&�)'*% �"�#"'&*, � !�&��*+ >�!" %$% '%& )%&-
!�<� >�%/�&"�;%'#=. ��>*&!# !;"��#@#!"?## >���&�"'�&�%''�1 �&�(!&(-
�* # ��?#";B'�1 ��<"'#,"?## <�*,('�� �"'%% A*;# %/#'#)'*�# # �<�"-
'#)#�";#�B �&/%;B'*�# �#�&%�"&#)%�!#�# <�(>>"�#, '">�#�%�, '",%�-
'*�# A%;#)B#�# (Armitage, 1981) # >%�)"'!"�# (�(�/%;��, 1974; �"�+#-
'", 1981; ������, 2000). ��*;!# '" �&/%;B'*% �#/* <�*,('�� >�#�%/%'*
� A�;%% �A$#+ ���/!"+, �>#�*�"G$#+ &#>* ��?#";B'*+ �#�&%� �;%!�>#&"-
G$#+ (Crook et al., 1976; �"'��, 1983), �/'"!� � 7&#+ �"A�&"+ #�>�;B,��"'*
�",'*% >�/+�/* # !�#&%�##, ,"&�(/'=G$#% >�#�%'%'#% >�%/;�D%''*+ !;"�-
�#@#!"?#1 /;= &#>�;�<#,"?## >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
�#/�� � >�%/%;"+ �&�=/" Rodentia.

� >��;%/'#% <�/* "�&���� �",�"A�&"'" &#>�;�<#)%�!"= !;"��#@#!"-
?#= >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 <�*,('��, ��-
'��"''"= '" !��>;%!�% !�#&%�#%�, +"�"!&%�#,(G$#+ �#�&%�( #�>�;B,��"-
'#= >���&�"'�&�" # %% �%,�''(G /#'"�#!(, �,"#���&'�J%'#= ���A%1 �
7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#���!"+, >��)'��&B >"�'*+
��=,%1, ���A%''��&# �"��%;%'#= ��;�/'=!" (������, 2004", 2005"). ��%'-
'� 7&" &#>�;�<#)%�!"= !;"��#@#!"?#= >�;�D%'" � ��'��( ��"�'#&%;B'�<�
"'";#," >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* �",;#)'*+ �#/�� <�*-
,('��. � ��D";%'#G, � >�/"�;=G$%� A�;BJ#'�&�% �>(A;#!��"''*+ ! '"-
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�&�=$%�( ��%�%'# �"A�&, >���=$%''*+ <�*,('"�, >�"!&#)%�!# �&�(&�&�(-
G& &�)'*% !�;#)%�&�%''*% /"''*%, '%�A+�/#�*% /;= �?%'!# �&%>%'# >��-
�&�"'�&�%''�1 �%<�%<"?## #;# "<�%<#���"''��&# ���A%1, +"�"!&%�" # �&%-
>%'# "�#��%&�## #+ �,"#��/%1�&�#1, (�&�1)#���&# >"�'*+ ��=,%1, ���-
!�� �"��%;%'#= ��;�/'=!" # /�(<#+ ���A%''��&%1 ��?#";B'�1 ��<"'#,"-
?##. �&� �A�&�=&%;B�&�� �($%�&�%''� �<�"'#)#�"%& ��,��D'��&B #�>�;B-
,��"'#= ;#&%�"&(�'*+ /"''*+ /;= <;(A�!�<� # ��%�&���''%<� ��"�'#&%;B-
'�<� "'";#,".

� '"�&�=$%1 ��'�<�"@## �A�A$%'* �%,(;B&"&* #��;%/��"'#1 >��-
�&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 <�*,('��, >���%/%'-
'*+ "�&���� � 1976–2005 <<. � �%'&�";B'�1 �,##, �";�*!##, �","+�&"'%,
�B%&'"�% # �,�"#;%, " &"!D% '" "()'�-7!�>%�#�%'&";B'�1 A",% “�%�'�-
<�;��!"” ���� ��. �"&%�#";* #��;%/��"'#1 /�>�;'%'* ;#&%�"&(�'*-
�# /"''*�# � +"�"!&%�% #�>�;B,��"'#= >���&�"'�&�" # ��?#";B'*+ �&'�-
J%'#=+ � 7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#���!"+ � &�1 #;#
#'�1 �%�% #,()%''*+ �#/�� <�*,('��.
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 1

���	 �	�
��	���	 �
�
� � �������
����������	��� ���������

� �������� ���������� ��	�	�������
����������!������ ���������

�������

��*,('* �%/(& ��%/;*1 �A�", D#,'#, >�7&��( #� ���1�&�%' #'&%'-
�#�'*1 &#> #�>�;B,��"'#= >���&�"'�&�", >�# !�&���� ���A# #;# �&/%;B-
'*% <�(>>#���!# � &%)%'#% /;#&%;B'�<� ��%�%'# 7!�>;("&#�(G& �%�(��*
�&'��#&%;B'� �<�"'#)%''*+ #'/#�#/(";B'*+ #;# <�(>>��*+ ()"�&!��
�A#&"'#=. ����&�"'�&�%''"= �&�(!&(�" �'(&�#>�>(;=?#�''*+ <�(>>#��-
��! <�*,('��, � >%��(G �)%�%/B, +"�"!&%�#,(%&�= &"!#�# >"�"�%&�"�#,
!"! �&%>%'B >�#�=,"''��&# ! &%��#&��## (��%/;��&B), # �&%>%'B /#�>%��-
'��&# (#;# "<�%<#���"''��&#) ���A%1. ��"�'%'#% 7&#+ >"�"�%&��� >�,��-
;=%& �(/#&B � �+�/�&�% #;# �",;#)#=+ �%D/( �",'*�# �#/"�# # �*/%;=&B
�",'*% &#>* >���&�"'�&�%''�1 �&�(!&(�*.


;= "'";#," ,"!�'��%�'��&%1 �"�>�%/%;%'#= ���A%1 � >���&�"'�&�% #
�&�(!&(�* �,"#���&'�J%'#1 �%D/( '#�# �",�"A�&"'* ���&�%&�&�(G$#%
�%&�/#!#, >�=�'%'#= ! !�&��*� /"'* '#D%. �/'"!� >�%D/%, )%� >%�%1&#
! #,;�D%'#G 7&#+ �%&�/#!, '%�A+�/#��, �� #,A%D"'#% �",'�)&%'#1, /"&B
�>�%/%;%'#% ��'��'*� >�'=&#=�, #�>�;B,(%�*� >�# �>#�"'## >���&�"'-
�&�%''�1 �&�(!&(�* >��%;%'#1 <�*,('��. ��/ �����	�� �������� >�'#-
�"%&�= >���&�"'�&��, ,"'#�"%��% ���ABG (#'/#�#/(";B'*1 ()"�&�!) #;#
<�(>>�1 ���A%1 (<�(>>���1 ()"�&�!) � &%)%'#% �>�%/%;%''�<� >%�#�/"
(�(&�!, '%/%;B, �%�=?%�, �%,�'" �",�'�D%'#=, <�/" #;# �=/" ;%&). �'/#�#-
/(";B'*% ()"�&!# �A#&"'#= � &�1 #;# #'�1 �%�% �A���A;%'* (&.%. �",�A-
$%'*). ����&�"'�&�� � >�%/%;"+ �%�%1'�-<�(>>���<� ()"�&!" �A�A$%�&�-
;%'� );%'"�# �/'�1 �%�%1'�1 <�(>>*. ��/ ����������� >�/�",(�%�"%&-
�= �+�"'=%�*1 ()"�&�! �A#&"'#= �/'�1 ���A# (#;# <�(>>* ���A%1) ;#A�
�>�%/%;%''"= %<� )"�&B (Burt, 1943). !����������� 
�����������"���-
��� ��������
	�� �A�,'")"%&�= <�(>>" ���A%1, �AU%/#'%''"= '"#A�;%%
&%�'*�# ��?#";B'*�# ��=,=�# (� &�� )#�;% ��/�&�%''*�#), ,"'#�"G$"=
� &�1 #;# #'�1 �&%>%'# �A�A$%�&�;%''*1 ()"�&�! �A#&"'#= (� �=/% �;()"-
%� �;"<"G$#1�= #, '%�!�;B!#+ >%�%!�*�"G$#+�= #'/#�#/(";B'*+ ()"�&-
!��) # �&'��#&%;B'� �A���A;%''"= �& /�(<#+ >�/�A'*+ <�(>>#����!. ��/
���������� >�'#�"%&�= (�;��'"= �(A>�>(;=?#�''"= %/#'#?", �A�,'")"G-
$"= ����!(>'��&B ���A%1 �/'�<� �#/" � >�%/%;"+ !"!�<�-;#A� �*/%;" #;#
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7;%�%'&"�'�1 ;"'/J"@&'�1 %/#'#?* — ()"�&!" ;%�", ;(<", >�;=, A�;�&",
�&%>#, >%�)"'�1 <�=/* # &.>.

1.1. �"�#$"#�% #&%'"$% �()"%*)+ ) $�,)&-'"�-**%+
�/-*$% '"-0-*) -2� )*3)�)3#%,)9%/)) (��*�0�,)9%/)))

���!�;B!( >�/ >���&�"'�&�%''�1 �&�(!&(��1 >�'#�"%&�= ,"!�'��%�-
'�% �",�%$%'#% ���A%1 >� �&'�J%'#G ! �>�%/%;%''*� 7;%�%'&"� ;"'/-
J"@&" # /�(< ! /�(<( (T#;��, 1977), �>#�"'#% # "'";#, 7&�1 �&�(!&(�*
��'��*�"%&�= '" !")%�&�%''�1 # !�;#)%�&�%''�1 �?%'!"+ >���&�"'�&�%'-
'�<� �"�>�%/%;%'#= ���A%1. �'*�# �;��"�#, >�# "'";#,% >���&�"'�&�%'-
'�1 �&�(!&(�* >��%;%'#1 !�'!�%&'�<� �#/" '%�A+�/#��, � )"�&'��&#, (�-
&"'��#&B # !�;#)%�&�%''� �?%'#&B, � !"!�1 �&%>%'# ���A# 7&�<� �#/" �"-
,�A$%'* � >���&�"'�&�%, ;#A�, '">��&#�, �AU%/#'%'*. Z�&= <�*,('* D#-
�(& >�%#�($%�&�%''� ��%/;� (," #�!;G)%'#%� >%�#�/#)%�!#+ �#<�"?#1),
&%� '% �%'%%, ���A# �/'�<� �#/" '% �"�>�;"<"G&�= '%#,�%''� � �/'#+ #
&%+ D% !���/#'"&"+. � >�#��/% !"D/"= ���AB ,"'#�"%& �>�%/%;%''*1 ()"-
�&�! �A#&"'#=, � >�%/%;"+ !�&���<�, !"! �&�%)%'� �. �"�&�� (Burt, 1943),
�'" ��($%�&�;=%& /%=&%;B'��&B, ��=,"''(G � #�>�;B,��"'#%� (A%D#$,
>#&"'#%�, �&/*+�� # �",�'�D%'#%�. � ,"�#�#���&# �& �#/", #'/#�#/(-
";B'*1 #;# <�(>>���1 ()"�&�! �A#&"'#= ,"'#�"%& >;�$"/B �& '%�!�;B-
!#+ /%�=&!�� /� ��&%' # /"D% &*�=) !�"/�"&'*+ �%&���.

�",�%�* # <�"'#?* ()"�&!" �A#&"'#= � &�1 #;# #'�1 �&%>%'BG /��&�-
�%�'��&# ��D'� (�&"'��#&B >(&%� >�=�*+ '"A;G/%'#1, �%<#�&�#�(= >%-
�%�%$%'#= �%)%'*+ ���A%1 '" >;"'% �%�&'��&#, ;#A� !���%''*� >(&%�,
��#%'&#�(=�B '" >�#�!# ,�%�B!�� � ;��(J!#, �"�'��%�'� �",�%$%''*%
'" >;�$"/!% '"A;G/%'#1, � ���&�%&�&�## � J#��!� �"�>���&�"'%''�1
�%&�/#!�1 >��&��'*+ �&;���� (capture-recapture method, CRM). ���;%/'#%
'%�!�;B!� /%�=&!�� ;%& J#��!�% �"�>���&�"'%'#% >�;()#;" �%&�/#!" �"-
/#�&%;%�%&�## (Sanderson, 1966; Adams, Davis, 1967; ��!�;�� # /�., 1989):
'" ,�%�B!%, %�;# >�,��;=G& %<� �",�%�*, ,"!�%>;=G& �J%1'#! � �"/#�>%-
�%/"&)#!��, ;#A� >��;%/'#1, ,"!;G)%''*1 � <%��%&#)'(G !">�(;(, �J#-
�"G& � A�GJ'(G >�;��&B ,�%�B!"; �#<'";* �"/#�>%�%/"&)#!" >%;%'<(G&,
# !���/#'"&* ���A# '"'��=& '" >;"' �%�&'��&#. �%D% #�>�;B,(%&�= �%&�-
/#!" �;%D%'#= ," <�*,('"�# � #�>�;B,��"'#%� �"/#�"!&#�'*+ #,�&�>��
(Miller, 1957; �(/%')#!, 1963; Ambrose, 1969; �"�(;#', 1970). �!","''*%
�%&�/#!# >�,��;=G& >�;()#&B �>�%/%;%''*1 �"��#� /"''*+ � �(���1
�%<#�&�"?#1 �%)%'*+ ���A%1 � ,"/"''�1 �%&!% !���/#'"& /;= �?%'!# �",-
�%��� # !�'@#<(�"?## #+ ()"�&!�� �A#&"'#=.


"''*%, >�;()%''*% �%&�/�� �"/#�"!&#�'�<� �%)%'#= #;# �"/#�&%-
;%�%&�##, �� �'�<#+ �;()"=+ >�,��;=G& &�)'%% �?%'#&B �",�%�* # !�'-
@#<(�"?#G ()"�&!�� �A#&"'#= (�#�. 1.1) � ��"�'%'## � �%&�/#!�1 >��&��-
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'*+ �&;���� (Ambrose, 1969; �#&-
�#', 1975). � >��;%/'%� �;()"%
(/��;%&���#&%;B'*% +"�"!&%�#�&#-
!# (/"%&�= >�;()#&B ;#JB '" >;�-
$"/!"+ �",�%��� '% �%'%% 1 <", �",-
�%)%''*+ '" !�"/�"&* �� �&���'�1
'% A�;%% 5 �, � !�&��*+ �",�%$"G&
;��(J!#. "#A�;%% /��&��%�'*%
/"''*% >�;()"G& � �%,(;B&"&% '"-
A;G/%'#1, >����/#�*+ ," #'/#�#-
/(";B'� �%)%'*�# ���A=�# � &%)%-
'#% /;#&%;B'�<� >%�#�/" — '% �%-
'%% �/'�<�-/�(+ �%�=?%� #, D%;"-
&%;B'�, '% �%'%% /�(+-&�%+ >��;%-
/��"&%;B'*+ �%,�'�� <�/", >��!�;B-
!( <�"'#?* ()"�&!�� �A#&"'#= �&-
/%;B'*+ ,�%�B!�� ��<(& ��%$"&B�=
%D%/'%�'�, '% <����= (D% � �%,�'-
'*+ �"�#"?#=+ >���&�"'�&�%''�1
�&�(!&(�*.

��"�'#&%;B'*1 "'";#, �",;#)-
'*+ �>���A�� >�;()%'#= !�;#)%-
�&�%''*+ /"''*+ >�!",*�"%&, )&� '%
��% #,�%�&'*% � '"�&�=$%% ��%�=
�%&�/#!# >�,��;=G& /��&��%�'� �?%'#&B �",�%�* # !�'@#<(�"?#G ()"�-
&!�� �A#&"'#=, �"�'� !"! # /"&B >�;'(G +"�"!&%�#�&#!( >���&�"'�&�%'-
'�1 �&�(!&(�* >��%;%'#1 <�*,('��. "#A�;%% �%,(;B&"&#�'* >�=�*% '"-
A;G/%'#=, � +�/% !�&��*+ >�=�;=%&�= ��,��D'��&B �/'���%�%''� �;%/#&B
," '%�!�;B!#�# �%)%'*�# ,�%�B!"�# # &�)'� ;�!";#,��"&B #+ >%�%�%$%-
'#= � >���&�"'�&�%. �/'"!� 7&" �%&�/#!" >�#�%'#�" ;#JB ! �#/"� � /'%�-
'�1 "!&#�'��&BG. � �#/�� � '�)'�1 "!&#�'��&BG '%�A+�/#�*% /"''*% >�-
;()"G& � >���$BG �%&�/#! CRM, �"/#�&%;%�%&�## # �"/#�"!&#�'�<� �%-
)%'#=.

�($%�&�%''*1 '%/��&"&�! �%&�/#!# >��&��'*+ �&;���� ,"!;G)"%&�= �
&��, )&� ;�!";#,��"&B ,�%�B!�� ��D'� #�!;G)#&%;B'� � &%+ �%�&"+, </% �"�-
>�;�D%'* ;��(J!#. ����% &�<�, ,�%�B!# >�#�*!"G& ! '";#)#G >�#-
�"'!# � ;��(J!"+, # 7&� �&�"D"%&�= '" #+ "!&#�'��&# # >%�%�%$%'#=+. �
��=,# � 7&#� /"''*% � +"�"!&%�% #�>�;B,��"'#= (A%D#$ # �",'*+ )"�&%1
()"�&!" �A#&"'#=, >�;()%''*% � >���$BG �%&�/#!# >��&��'*+ �&;����,
��<(& A*&B #�!"D%''*�#. ��#�%'%'#% ;��(J%! /"%& ;#JB �"��% >�#A;#-
D%''�% # �%�B�" �+%�"&#)'�% >�%/�&"�;%'#% �A #�>�;B,��"'## >���&�"'-
�&�" ��%/;*�# ���A=�#. �& #��;%/��"&%;= ;%<!� (�!�;B,"G& #+ >%�%�%-

�#�. 1.1. �+%�" #'/#�#/(";B'�<� ()"-
�&!" �"�?" >�;%�!#-7!�'��!#, Microtus
oeconomus, '" >;�$"/!% �%)%'#= (�",-
�%� !�"/�"&�� — 10�10 �). I — <�"'#-
?* ()"�&!", (�&"'��;%''*% �%&�/��
CRM, II — <�"'#?* ()"�&!", (�&"'��-
;%''*% �%&�/�� �"/#�"!&#�'�<� �%)%-
'#=. ��%�&#!"�# �&�%)%'* ;��(J!#,
� !�&��*% ;��#;�= �"�%?, !�(D!"�# —
�"�>�;�D%'#% ;�!(��� � �"/#�"!&#�-
'�1 ��)�1 �"�?" (>�: �#&�#', 1975, �
#,�%'%'#=�#).
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$%'#= ," >�%/%;"�# >;�$"/!#. �'(&�%''== �&�(!&(�" #'/#�#/(";B'�<�
()"�&!" # #'&%'�#�'��&B #�>�;B,��"'#= �&/%;B'*+ %<� )"�&%1 >�"!&#)%�!#
'% >�//"G&�= &�)'�1 �?%'!% >�# #�>�;B,��"'## �%&�/#!# >��&��'*+ �&;�-
���, ���A%''� >�# �";�� )#�;% >�#��!. � &��( D%, )#�;� >��;%/'#+ ,"�#-
�#& �& �%,�'" <�/", #%�"�+#)%�!�<� �&"&(�", >�;" # ��,�"�&" ���A#, " &"!D%
�& �'�<#+ /�(<#+ @"!&���� (Kikkawa, 1964). �%� '% �%'%%, ( �%&�/#!# >�-
�&��'*+ �&;���� #�%G&�= '%��>��#�*% /��&�#'�&�", ��=,"''*% � ��,��D-
'��&BG �%<#�&�"?## >%�%�%$%'#1 �'�D%�&�" �%)%'*+ ���A%1 # '"A;G/%-
'#1 ," '#�# �/'���%�%''� # '%�>�%/%;%''� /�;<�.

�%&�/#!# �"/#�&%;%�%&�## # �"/#�"!&#�'�<� �%)%'#= >�,��;=G& �;%-
/#&B ," >%�%�%$%'#=�# ,�%�B!��, #,A%<"= '%D%;"&%;B'�<� �;#='#= �'�-
<#+ @"!&���� (���A%''� >�#�"'!#), # �?%'#�"&B #+ >�/�#D'��&B, !�&�-
�"= '% �<�"'#)%'" /;#&%;B'*� >�%A*�"'#%� � ;��(J!"+. ��;# �/'���%-
�%''� (/"%&�= �%�&# >�=�*% '"A;G/%'#= ," �%)%'*�# ,�%�B!"�#, ��D-
'� ��A�"&B >�;%,'(G #'@���"?#G � �",;#)'*+ @���"+ >��%/%'#= # ��-
?#";B'*+ !�'&"!&"+. %/��&"&!�� /�(+ >��;%/'#+ �%&�/#! =�;=%&�=
�";�% )#�;� ���A%1, ," !�&��*�# �/'���%�%''� (/"%&�= �%�&# '"A;G/%-
'#=, # ,'")#&%;B'*% ,"&�"&* ��%�%'# # ��%/�&� '" �A�� �"&%�#";". �&#
�A�&�=&%;B�&�" �($%�&�%''� �<�"'#)#�"G& �@%�( >�#�%'%'#= /"''*+
�%&�/#! /;= #,()%'#= +"�"!&%�" #�>�;B,��"'#= >���&�"'�&�" # >��%/%-
'#= <�*,('��.


;= �>�%/%;%'#= �",�%��� # !�'@#<(�"?## ()"�&!�� �A#&"'#= >�#�%-
'=G& �",'*% >�/+�/*. � )"�&'��&#, ��'��*�"=�B '" /"''*+, >�;()%''*+,
'">�#�%�, � >���$BG �%&�/#!# >��&��'*+ �&;����, ��D'� �?%'#&B �",-
�%�* “�#'#�";B'�<� ()"�&!"” ���A#, ��%/#'#� ;#'#=�# '"#A�;%% (/"-
;%''*% &�)!# >�#��!. � �%,(;B&"&% &"!�1 >��?%/(�* >�;()"%&�= �'�<�-
(<�;B'#! � �*>(!;*�# �&���'"�# (minimum convex polygon, Burt, 1943;
Mohr, 1947; Hayne, 1949; Layne, 1954). ��# #�>�;B,��"'## ;��(J%! ��D-
'� >�;()#&B '"#A�;%% &�)'*% �%,(;B&"&*, %�;# �",�%$"&B #+ � �&'��#-
&%;B'� '%A�;BJ#� #'&%��";�� (5–10 �), # >����/#&B �&;�� �%<(;=�'� #
)"�&� (1–2 �"," � �(&!#). �%� D% �>���A�� ��D'� �?%'#&B �#'#�";B'*%
�",�%�* ()"�&!" �A#&"'#=, ��'��*�"=�B '" �#,(";B'*+ '"A;G/%'#=+, %�;#
�%<#�&�#���"&B >%�%�%$%'#= ,�%�B!�� '" >;"'% ,"�"'%% �",�%)%''�1 >;�-
$"/!# )%�%, �>�%/%;%''*1 ��%�%''�1 #'&%��"; (��;/"&��", 1962). �&�&
D% >�/+�/ ��D'� #�>�;B,��"&B # >�# �A�"A�&!% �"/#�&%;%�%&�#)%�!#+
/"''*+ (Cochran, Rexford, 1963; Siniff, Tester, 1965; Madison, 1980a).

� '%!�&��*+ �;()"=+ ��,'#!"G& ,"&�(/'%'#= � �>�%/%;%'#%� >;�$"/#
# !�'@#<(�"?## ()"�&!" �A#&"'#=, %�;#, '">�#�%�, ���A# !"!�<�-;#A� �#/"
J#��!� >%�%�%$"G&�= � >�%/%;"+ �/'�<� #;# '%�!�;B!#+ >��%;%'#1. �
7&�1 �#&("?## �?%'!�1 �",�%��� ()"�&!" �A#&"'#= ��D%& �;(D#&B �"!�#-
�";B'�% �"��&�='#% (range length, RL) �%D/( &�)!"�# >�#��! #;# �%<#�&-
�"?#1 ���A# (Burt, 1940; Godfrey, 1954; Broun, 1956; Ambrose, 1969).
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� >���$BG �&"&#�&#)%�!#+ �%&�/�� ��D'� �*)#�;#&B ?%'&� "!&#�'��-
&# ���A# '" %% ()"�&!% �A#&"'#=, !�&��*1 �>�%/%;=G& !"! ��%/'%% <%��%&-
�#)%�!�% ��%+ ;�!(��� >�#��! #;# �%<#�&�"?#1 ,�%�B!", " &"!D% �>�%/%-
;#&B �&"'/"�&'�% �&!;�'%'#% �& ��%/'%<� # #�>�;B,��"&B %<� � !")%�&�% �?%'-
!# �"/#(�" ()"�&!" �A#&"'#= (Hayne, 1949; Harrison, 1958; Dixon, Chapman,
1980). � �%,(;B&"&% &"!#+ �"�)%&�� ()"�&�! �A#&"'#= >�#�A�%&"%& �#/ �!-
�(D'��&#. ��/�A'"= ">>��!�#�"?#= �)#&"%&�= �>�;'% >�#%�;%��1, >�-
�!�;B!( /��&"&�)'� "/%!�"&'� �&�"D"%& ���A%''��&# >���&�"'�&�%''�1
�&�(!&(�* >��%;%'#1 '%!�&��*+ �#/�� <�*,('�� (Maza et al., 1973). �/#' #,
>�#�%��� &"!�<� >�/+�/" ! "'";#,( >���&�"'�&�%''�1 �&�(!&(�* >��%;%-
'#1 �%J�&)"&�<� >�*<('" Perognathus formosus >�!","' '" �#�. 1.2.

�#�. 1.2. �%�&" �&;���� (!�"/�"&*, �*/%;%''*% J&�#+��!�1) &�%+ ���A%1
Perognathus formosus '" >;�$"/!% �%)%'#= �",�%��� 9 <" (� '%>��'#?"%�*� /;=
<�*,('�� �<�"D/%'#%� >� !�(<����( >%�#�%&�(), ?%'&�* "!&#�'��&# ((!","'*
!�%�&#!"�#) # �"/#(�* ()"�&!�� �A#&"'#= (#,�A�"D%'* !�(D!"�#), �"�'*% �&"'-
/"�&'��( �&!;�'%'#G �& ��%/'%<� <%��%&�#)%�!�<� ��%+ ;�!(��� >�#��!. �,"#�-
'�% �"�>�;�D%'#% &�%+ ()"�&!�� >�!","'� �'#,( �>�"�". �",�%&!" >;�$"/!# (!�"/-
�"&* 15�15 �) �A�,'")%'" &�)!"�# (>�: Maza et al., 1973).
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� �=/% #��;%/��"'#1 >�!","'�, )&� �"�>�%/%;%'#% ;�!(��� >��&��'*+
�&;���� �>�;'% ���&�%&�&�(%& 7;;#>&#)%�!�1 @���% ()"�&!" �A#&"'#=, !"!,
'">�#�%�, ( �,���;*+ # ��;�/*+ ���A%1 �*D%1 >�;%�!#, Clethrionomys
glareolus (Mazurkiewicz, 1971) # '%!�&��*+ /�(<#+ �#/�� <�*,('��
(O’Farrell, 1980). �;;#>&#)%�!"= ">>��!�#�"?#= ,'")#&%;B'� (>��$"%&
�&"&#�&#)%�!(G >��?%/(�( �?%'!# �",�%��� ()"�&!" �A#&"'#= # �&%>%'#
%<� >%�%!�*�"'#= � /�(<#�# ()"�&!"�# (Schoener, 1981). �� �'%'#G '%!�-
&��*+ #��;%/��"&%;%1, /;= �?%'!# �%";B'*+ �",�%��� # !�'@#<(�"?##
()"�&!" �A#&"'#= �/'�1 ���A# �>�;'% /��&"&�)'� /%�=&# >�#��! (Hayne,
1950; Stickel, 1954; Mazurkiewicz, 1971). � 7&�� �;()"%, �/'"!�, '%�A+�/#-
��, )&�A* >��;%/��"&%;B'*% �&;��* (�%<#�&�"?##) ���A# '" >;�$"/!%
�%)%'#= A*;# '%,"�#�#�*�# (Schoener, 1981). �?%'!( '%,"�#�#���&#
>��;%/��"&%;B'*+ �%<#�&�"?#1 ;%<!� >�;()#&B � >���$BG !��>BG&%�-
'�1 >��<�"��* Home Ranger. ��;B!� '%,"�#�#�*% >��;%/��"&%;B'*% �%-
<#�&�"?## (>�# #+ �";�� )#�;%) >�,��;=G& /��&"&�)'� '"/%D'� �?%'#&B
�",�%�* #'/#�#/(";B'�<� ()"�&!" �A#&"'#= (Swihart, Slade, 1985).

� �'�<#+ �#/�� <�*,('�� ()"�&!# �A#&"'#= #�%G& <��",/� A�;%% �;�D-
'(G !�'@#<(�"?#G, �($%�&�%''� �&;#)"G$(G�= �& �!�(D'��&# #;# 7;-
;#>�". �+ �",�%�* # @���" ,"�#�=& �& �'�<#+ @"!&����, � )"�&'��&#, �&
+"�"!&%�" >���&�"'�&�%''�-��%�%''�1 "!&#�'��&# �#/" (�#��'��, 2003).
�)#&*�"= >��;%/'%% �A�&�=&%;B�&��, �*/%;=G& 7;%�%'&"�'(G %/#'#?(
>;�$"/# —  @",��*1 ()"�&�!, #�>�;B,(%�*1 ���ABG-�%,#/%'&�� ," ��%-
�= �/'�1 @",* "!&#�'��&#. �(&�)'*% ()"�&!# �A#&"'#=, �!;"/*�"G$#%-
�= #, '%�!�;B!#+ @",��*+ ()"�&!��, @���#�(G&, ! >�#�%�(, '%/%;B'*1
()"�&�! �A#&"'#=. �(&�)'*%, '%/%;B'*%, �%,�''*% # <�/��*% ()"�&!# �A#-
&"'#= ��<(& �"�B#���"&B >� �%;#)#'% # !�'@#<(�"?##, >�#)%� !"! ( ���-
A%1 �",'�<� >�;" # ��,�"�&", &"! # ( >�%/�&"�#&%;%1 �",'*+ �#/��. �/'"!�
/%&";B'*1 "'";#, !�'@#<(�"?##, �",�%��� # >���&�"'�&�%''�-��%�%''�1
�&�(!&(�* ()"�&!�� �A#&"'#= <�*,('�� �*+�/#& ," �"�!# '"J%<� "'";#,".

1.1.1.  �*3)�)3#%,)9%/)+ (��*�0�,)9%/)+) #&%'"$% �()"%*)+

� �'�<#+ �#/�� <�*,('�� ()"�&!# �A#&"'#=, �&��<� <����=, #'/#�#/(-
";B'*, &.%. #�>�;B,(G&�= >�%#�($%�&�%''� �/'�1 ���ABG. �/'"!� �&%-
>%'B #'/#�#/(";#,"?## � A�;BJ#'�&�% �;()"%� '% A*�"%& "A��;G&'�1,
>��!�;B!( ()"�&!# ���A%1-���%/%1 � &�1 #;# #'�1 �%�% >%�%!�*�"G&�=, "
( �=/" �#/��, �%/($#+ �%�%1'�-<�(>>���1 �A�", D#,'#, '" �/'�� ()"�&!%
�/'���%�%''� �A#&"G& '%�!�;B!� ���A%1 (!"! >�"�#;�, >"�" �,���;*+
,�%�B!�� # #+ >�&���&��). � >��;%/'%� �;()"% !���%!&'%% <����#&B '% �A
#'/#�#/(";#,"?##, " �A �A�A$%�&�;%'## ()"�&!" �A#&"'#=.

�/#' #, '"#A�;%% �"�>���&�"'%''*+ >�/+�/�� ! "'";#,( �#�&%�* #�-
>�;B,��"'#= >���&�"'�&�" ( <�*,('�� ,"!;G)"%&�= � �?%'!% �&%>%'# #'-
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/#�#/(";#,"?## ()"�&!�� �A#&"'#=, !�&��(G �>�%/%;=G& >(&%� �*)#�;%-
'#= /�;# �,"#�'�<� >%�%!�*�"'#= ()"�&!�� �A#&"'#= ���A%1-���%/%1. ��"1-
'#% (>�;=�'*%) �"�#"'&* — �&�(&�&�#% >%�%!�*�"'#= #;# /"D% >�;'"=
>���&�"'�&�%''"= �A���A;%''��&B (&.%. "A��;G&'"= #'/#�#/(";#,"?#=, #;#
��'�>�;#,"?#=, ()"�&!" �A#&"'#=), )&� +"�"!&%�'�, '">�#�%�, /;= ���A%1
�/'�<� >�;" ( &"! '",*�"%�*+ �/#'�)'*+ �#/��, # >�;'�% �,"#�'�% >%�%-
!�*�"'#% (&.%. >�;'�% �A�A$%�&�;%'#% <�(>>���<� ()"�&!"), %�;# �%)B #/%&,
�!"D%�, �A ���A=+, �+�/=$#+ � ���&"� �/'�1 �%�%1'�1 <�(>>*.

� !")%�&�% >���&%1J%1 !�;#)%�&�%''�1 �?%'!# �&%>%'# #'/#�#/(";#,"-
?## ��D'� #�>�;B,��"&B /�;G >%�%!�*�"'#= ()"�&!" �A#&"'#= !�'!�%&-
'�1 ���A# � ()"�&!"�# ���A%1-���%/%1 >�# ��>��&"�;%'## >;�$"/# ����%-
�&'� #�>�;B,(%��1 )"�&# (%�;# &"!��"= �A'"�(D#�"%&�=) ( /�(+ #;# A�;%%
���%/'#+ ()"�&!�� �A#&"'#= � �A$%1 >;�$"/BG 7&#+ ()"�&!��. � 7&�� �;(-
)"% >�/�)#&*�"G&, '">�#�%�, )#�;� !�"/�"&�� '" >;�$"/!% '"A;G/%'#1
/;= �>�%/%;%'#= >;�$"/# ()"�&!�� �A#&"'#= # �*)#�;=G& /�;G !�"/�"&��,
>�#+�/=$#+�= '" �A;"�&B >%�%!�*�"'#= !"D/�1 >"�* ()"�&!��. ��7@@#?#-
%'& >%�%!�*�"'#= ()"�&!�� (��#) �"�B#�(%& �& 0 (>�# >�;'�� �",�A$%'##
���%/'#+ ()"�&!��) /� 1.0 (>�# >�;'�� >%�%!�*�"'## ()"�&!�� /�(+ # A�;%%
���A%1). ����%!&'��&B �?%'!# ,"�#�#& �& �%>�%,%'&"&#�'��&# #�+�/'*+ /"'-
'*+, &.%. �& &�<�, '"�!�;B!� &�)'� (/"%&�= (�&"'��#&B !�'@#<(�"?#G # >;�-
$"/B ()"�&!�� �A#&"'#=.

�?%'!" �&%>%'# #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= ,'")#&%;B'�
��;�D'=%&�= � ��=,# � &%�, )&� ( �'�<#+ �#/�� ��%/;*% ���A# (�%,#/%'&*)
!�"1'% '%�"�'��%�'� #�>�;B,(G& >���&�"'�&�� � >�%/%;"+ ���#+ ()"�&-
!��, '" !�&��*+ �"�>�;"<"G&�= '��*, ��%�%''*% (A%D#$", �%�&" !���%D-
!# # ��%/#'=G$#% #+ !���('#!"?##. � �'�<#+ �#/�� <�*,('�� +���J�
�*/%;=%&�= “=/��” ()"�&!" (core area), </% �%,#/%'& >����/#& A�;BJ(G )"�&B
��%�%'#, # ,'")#&%;B'�
�%D% >��%$"%�"= >%�#@%-
�#=. �� �'�<#+ �;()"=+
�&�(!&(�" #�>�;B,��"'#=
()"�&!" �A#&"'#= �!",*-
�"%&�= %$% A�;%% �;�D'�1,
# 7&� ��D'� >�!","&B '"
�;%/(G$#+ >�#�%�"+.

" �#�. 1.3 #,�A�"D%-
'" )"�&B >;�$"/!# �%)%-
'#=, '" !�&���1 "�&�� >��-
��/#; '"A;G/%'#= ," /�(-
�= �%�%1'*�# <�(>>"�#
��'<�;B�!�1 >%�)"'!#,
Meriones unguiculatus, �

�#�. 1.3. ��"'#?* �+�"'=%�*+ &%��#&��#1
�,���;�<� �"�?" (1) # /�(+ �"��! (2, 3) � �%�%1-
'�1 <�(>>% ��'<�;B�!�1 >%�)"'!#, Meriones
unguiculatus, '" !�J"�'�� >��%;%'## (�(�",
1990 <.). ��=�'%'#= � &%!�&%.
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1990 <. � �(�% (������, 1996, 2000"). " 7&�1 )"�&# >;�$"/!# �"�>�;"<";#�B
()"�&!# �A#&"'#= �,���;�<� �"�?" # /�(+ �,���;*+ �"��!, �+�/=$#+ � ��-
�&"� �/'�1 �%�%1'�1 <�(>>*. ��"'#?* ()"�&!�� (#, �/'���%�%''�, �+�"'=-
%�*+ &%��#&��#1) �>�%/%;%'* �#,(";B'� >� !�"1'#� &�)!"� �%<#�&�"?#1
,�%�B!�� '" >;�$"/!% �%)%'#=, �",A#&�1 '" !�"/�"&* �",�%��� 5�5 �, )%-
�%, 10-�#'(&'*1 #'&%��"; (�%&�/ “��%�%''*+ ��%,��”, ��>��, �;B)%'!�,

�#�. 1.4. ��'&(�* ()"�&!�� �A#&"'#= �"�?" (, $) # /�(+ �"��! (%, & # �, �) ��'-
<�;B�!�1 >%�)"'!#, Meriones unguiculatus, '" !�J"�'�� >��%;%'## (��. �#�. 1.3),
>�;()%''*% � >���$BG !��>BG&%�'�1 �A�"A�&!# /"''*+ (>��<�"��" SURFER
4.03). –� — /�(�%�'*% >��%!?## ()"�&!��, $–� — &�%+�%�'*% >��%!?## (�*��-
&" <�"@" >��>��?#�'";B'" �"!�#�";B'��( )#�;( �%<#�&�"?#1).
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1990). �+�"'=%�*% &%��#&��## �"��! A*;# �",/%;%'* �&'��#&%;B'� (,!�1,
J#�#'�1 1–2 �, >�;���1 >%�%!�*�"'#=, >�;�D%'#% !�&���1 (�&"'��;%'�
>(&%�  �#,(";B'*+ '"A;G/%'#1, >�,��;=G$#+ �%<#�&�#���"&B &%��#&��#-
";B'*% !�'@;#!&*. ��%�&% � &%�, �%<(;=�'� �&�%)";# ,"+�/* �A%#+ �"��!
'" )(D(G &%��#&��#G.

" �#�. 1.4 #,�A�"D%'* !�'&(�* &%+ D% ()"�&!��, >�;()%''*% >�# �A-
�"A�&!% /"''*+ � >���$BG <�"@#)%�!�1 !��>BG&%�'�1 >��<�"��*
SURFER 4.03. ��'?%'&�#)%�!#% ;#'## '" /�(�%�'*+ >��%!?#=+ ()"�&!��
�A#&"'#= (�#�. 1.4, –�), �"�'� !"! # &�%+�%�'*% >��%!?##, >���<"G$#%
�*/%;#&B '"#A�;%% #'&%'�#�'� #�>�;B,(%�*% ;�!(�* (�#�. 1.4, $–�), >�-
,��;=G& �#,(";B'� �?%'#&B �",�%�* # �"�>�;�D%'#% “=/�"” !"D/�<� ()"-
�&!". �"!"= �%&�/#!" � �&;#)#% �& &�"/#?#�''�1 �+%�* (�#�. 1.3) >�,��;=-
%& /%&";#,#���"&B (�#,(";#,#���"&B) +"�"!&%� #�>�;B,��"'#= >���&�"'-
�&�" � >�%/%;"+ ()"�&!" �A#&"'#= !"D/�1 ���A#.

��# "'";#,% >�#�%/%''*+ �*J% #,�A�"D%'#1 �&"'��#&�= �)%�#/'*�,
)&� “=/��” ()"�&!" �"�?" (�#�. 1.4, , $) ���>"/"%& � “=/���” ()"�&!" &�;B-
!� �/'�1 #, /�(+ �"��! (�#�. 1.4, �, �), >��!�;B!( “?%'&� "!&#�'��&#” �&�-
��1 �"�!# �"�>�;"<";�= �'% >�%/%;�� “=/�"” ()"�&!" �"�?". ">�"J#�"-
%&�= �>�;'% �A��'��"''*1 �*��/ � �($%�&���"'## /#@@%�%'?#���"''*+
��?#";B'*+ ��=,%1 � �%�%1'�1 <�(>>% � �"�?�� # /�(�= &%��#&��#";B'*-
�# �"�!"�#. �>��$%''"= �+%�", >�#�%/%''"= '" �#�.1.3, '% /"%& ��,��D-
'��&# �/%;"&B >�/�A'*1 �*��/. ��;%% &�<�, >�# �&�(&�&�## �#,(";B'*+
'"A;G/%'#1 (!"! �A*)'� >��#�+�/#& >�# #�>�;B,��"'## �%&�/#!# >��&��-
'*+ �&;����) ��D'� �/%;"&B �J#A�)'*1 �*��/ � ,'")#&%;B'�� >%�%!�*-
�"'## ()"�&!�� �A#&"'#= �"��!, !�&���<�, '" �"��� /%;%, '%&: �'#��% >%-
�%!�*�"'#% =�;=%&�= �%,(;B&"&�� >%�#�/#)%�!#+ ,"+�/�� �"��! '" “)(-
D(G” &%��#&��#G, '� !"D/*1 >�/�A'*1 �%1/ ��%</" ,"!"')#�"%&�= >�%-
�;%/��"'#%� # #,<'"'#%� “)(D"!"” � �+�"'=%��<� ()"�&!".

�$% �/#' >�!","&%;B'*1 >�#�%� /%&";#,"?## +"�"!&%�" #�>�;B,��"'#=
>���&�"'�&�" � >�%/%;"+ ()"�&!" �A#&"'#= >�#�%/%' '" �#�('!"+ 1.5 # 1.6.

" �#�. 1.5 #,�A�"D%'" )"�&B >;�$"/!# �%)%'#= �",�%��� 100�60 �, '"
!�&���1 "�&�� >����/#; '"A;G/%'#= ," <�(>>#���!�1 /'%�'�1 >%�)"'!#,
Psammomys obesus, � �!&=A�%-'�=A�% 1997 <. (Gromov, 2001). 
'%�'"= >%�-
)"'!" �&'��#&�= ! (�;��'� �/#'�)'*� �#/"�, ( !�&��*+ �,���;*% ���A#
�/'�<� >�;" ,"'#�"G& �A���A;%''*% #'/#�#/(";B'*% ()"�&!#. %���&�=
'" "<�%��#�'*1 +"�"!&%� �,"#��/%1�&�#1 �%D/( ���A=�# �/'�<� >�;" �+-
�"'" <�"'#? ()"�&!�� �A#&"'#= �&�(&�&�(%&. " �#�. 1.5 >�!","' ()"�&�!
�A#&"'#= �,���;�<� �"�?", >�)&# >�;'��&BG >%�%!�*�"G$#1 �A���A;%'-
'*% ()"�&!# )%&*�%+ �,���;*+ �"��! (' 1–4) # )"�&#)'� >%�%!�*�"G-
$#1 ()"�&!# �A#&"'#= /�(+ �"�?��-���%/%1. " ()"�&!% �"�!# ' 1 �*-
/%;%'� /�" “=/�"” � ��=,# � &%�, )&� � �%�%/#'% >%�#�/" '"A;G/%'#1 �'"
>%�%A�";"�B � �/'�1 '��* (�) '" /�(<(G (�).
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�#�. 1.5.  ��"'#?* #'/#�#/(";B'*+ ()"�&!�� /'%�'�1 >%�)"'!#, Psammomys obesus,
(�,�"#;B, 1997 <.), (�&"'��;%''*% >� !�"1'#� &�)!"� �%<#�&�"?#1 ���A%1 '" >;�-
$"/!% '"A;G/%'#1. {#�'*% !�'&(�* — ()"�&!# �A#&"'#= �"�?��, &�'!#% !�'&(-
�* — ()"�&!# �A#&"'#= �"��!; “=/�"” ()"�&!�� �*/%;%'* J&�#+��!�1. ��)!"�#
>�!","'* �*+�/'*% �&�%��&#= '��. 1-4 — '��%�" �"��! # #+ ()"�&!��; 1� # 1� —
/�" “=/�"” '" ()"�&!% �"�!# 1.

���>BG&%�'"= �A�"A�&!" /"''*+ (�#�. 1.6) ��#/%&%;B�&�(%& �A �&'��#-
&%;B'� >���&�1 �&�(!&(�% ()"�&!�� �A#&"'#= �"��!, � >�%/%;"+ !�&��*+
�A'"�(D#�"%&�= �/'� !��>"!&'�% “=/��”, �"�>�;"<"G$%%�= � ?%'&�% (�#�.
1.6, %), ," #�!;G)%'#%� �"�!# ' 1, ( !�&���1 �*/%;%'* /�" �A���A;%''*+
“=/�"” (1� # 1�), '� � �",'*% >%�#�/* '"A;G/%'#1.

�#�. 1.6. ��'&(�* ()"�&!�� �A#&"'#= �"�?" () # )%&*�%+ �"��! (%) /'%�'�1 >%�-
)"'!#, Psammomys obesus, '" >;�$"/!% �%)%'#= (�#�. 1.4), >�;()%''*% � >���-
$BG !��>BG&%�'�1 �A�"A�&!# /"''*+ (>��<�"��" SURFER 4.03). 1-4 — '��%�"
�"��! # #+ ()"�&!��. ��&";B'*% >�=�'%'#= � &%!�&%.
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� �"�?" �&�(!&(�" ()"�&!" �A#&"'#= �!",";"�B A�;%% �;�D'�1 (�#�. 1.6,
), � /�(�= �&)%&;#�� �*/%;=G$#�#�= �A���A;%''*�# “=/�"�#”, &�>�<�"-
@#)%�!# ��=,"''*�# � �/'#� #, ;�!(��� ()"�&!" �"�!# ' 1 (�) # � ()"�&-
!�� �"�!# ' 2. �)"�&�! �"�!# ' 4 �"�%? >��%$"; ,'")#&%;B'� �%D%, " '"
()"�&!% �"�!# ' 3 ," �%�B >%�#�/ '"A;G/%'#1 (� 14 �!&=A�= >� 20 '�=A�=)
>�=�#;�= ;#JB �/'"D/*. ����% &�<�, �&)%&;#�� �*/%;=%&�= >���&�"'�&��
�%D/( ()"�&!"�# �"��!, !�&���% �"�%? >�"!&#)%�!# '% #�>�;B,��";. � /�-
>�;'%'#% ! 7&��( �;%/(%& �&�%&#&B, )&� <'%,/��"= '��" �"�?" # ��=,"''�% �
'%1 /�>�;'#&%;B'�% (%�;# '% ��'��'�%) “=/��” %<� #'/#�#/(";B'�<� ()"�-
&!", '"+�/#;#�B ," <�"'#?"�# >;�$"/!# '"A;G/%'#1 �'% >�%/%;�� �#/#��-
�&# '"A;G/"&%;= (>�#A;#,#&%;B'� � 30 � �& ;�!(�" 1�). �"!#� �A�",��,
�;�D'"= !�'@#<(�"?#= # �&�(!&(�" #�>�;B,��"'#= ()"�&!" �A#&"'#= �"�-
?" '% >�,��;=%& "'";#,#���"&B %<� � (>��$%''�� �#/%, !"! 7&� #,�A�"D%'�
'" �#�. 1.5.

�$% �/#' >�#�%� >�!",*�"%& '";#)#% �;�D'�1 �'(&�%''%1 �&�(!&(�*
�(&�)'�<� ()"�&!" �A#&"'#= �,���;�1 �"�!# !"�;#!���<� >=&#>";�<� &(J-
!"')#!", Cardiocranius paradoxus (�#�. 1.7). �&�& �#/ �&'��#&�= ! &#>#)'�
�/#'�)'*�: �,���;*% ���A# "<�%��#�'* /�(< ! /�(<( # ,"'#�"G& �A���A-
;%''*% #'/#�#/(";B'*% ()"�&!# �A#&"'#=. �#,(";B'*% '"A;G/%'#= ,"
,�%�B!"�# >����/#;# � "�<(�&% 2000 <. � GD'*+ �"1�'"+ �(�* (�A�('(��-
!"= !�&;��#'") � '�)'�% ��%�=, #�>�;B,(= � !")%�&�% #�&�)'#!" ���%$%'#=
�"��%=''*1 ��%& @�'"�=. ��'@#<(�"?#G # >;�$"/B ()"�&!�� �A#&"'#= �>-
�%/%;=;# '" ��'��% �%<#�&�"?## >%�%�%$%'#1 �%)%'*+ ,�%�B!�� � >���-

�#�. 1.7.  ��'&(�* �(&�)'�<� ()"�&!" �,���;�1 �"�!# !"�;#!���<� >=&#>";�<� &(J-
!"')#!", Cardiocranius paradoxus, (�&"'��;%''*% >� !�"1'#� &�)!"� �%<#�&�"-
?#1 ���A# '" >;�$"/!% '"A;G/%'#1 () # � >���$BG !��>BG&%�'�1 �A�"A�&!#
/"''*+ (>��<�"��" HOME RANGER 1.0a) (%). ���"'�1 ;#'#%1 �A�,'")%' �"�J-
�(& ,�%�B!" �& '")";" /� !�'?" '"A;G/%'#1.
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$BG '(�%���"''*+ @;"D!��, �"��&"�;=%�*+ '" �"�J�(&% #+ >%�%/�#D%-
'#1 )%�%, 15-�#'(&'*1 #'&%��"; (������, 2002"). �"�;#!��*% >=&#>";*%
&(J!"')#!# �)%'B >�/�#D'* � >%�#�/ '"D#���!# >%�%/ ,";%<"'#%� � �>=)!(,
# � &%)%'#% '�)# >��&�=''� >%�%�%$"G&�= >� �;�D'�1 &�"%!&��## � >�%-
/%;"+ ���#+ �AJ#�'*+ ()"�&!�� �A#&"'#= (�#�. 1.7, ). 
"''*%, >�;()%''*%
>(&%� !"�&#���"'#=, A*;# �>��;%/�&�## �A�"A�&"'* � >���$BG !��>BG-
&%�'�1 >��<�"��* HOME RANGER 1.0a.

���>BG&%�'*1 "'";#, >�!",";, )&� ()"�&�! �,���;�1 �"�!# >�%/�&"�-
;=%& ��A�1 ����!(>'��&B '%�!�;B!#+ �&'��#&%;B'� �A���A;%''*+ ;�!(-
��� (�#�. 1.7, %), � >�%/%;"+ !�&��*+ �"�!" !���#;"�B � &%)%'#% 0,5–1 )"�".
��"/#?#�''"= �%&�/#!" (�#�. 1.7, ) '% >�,��;=%& �&�;B >�/��A'� /%&";#-
,#���"&B +"�"!&%� #�>�;B,��"'#= >���&�"'�&�" � >�%/%;"+ ()"�&!" �A#&"-
'#= �,���;�1 ���A# 7&�<� �#/".

�;�D'��&B �'(&�%''%1 �&�(!&(�* #'/#�#/(";B'�<� ()"�&!" �A#&"'#=
��D'� >�!","&B &"!D% '" >�#�%�% �(�;#!" �%;/#'<", Spermophilus beldingi
(Adams, Davis, 1967). ���A%1 7&�<� �#/" �&;"�;#�";# ;��(J!"�# '" >;�-
$"/!% �%)%'#=, �",/%;%''�1 '" !�"/�"&* �",�%��� 10�10 � (�#�. 1.8).

"�=/( � �%<(;=�'*�# �&;��"�# >����/#;# �#,(";B'*% '"A;G/%'#=
," �%)%'*�# ���A=�# � >���$BG A#'�!;=. � +�/% '"A;G/%'#1 !"�"'/"-
J�� '" >;"'% >;�$"/!# �&�%)";# ��% >%�%/�#D%'#= # /%1�&�#= ,�%�B!��.
�"!"= �%&�/#!" >�,��;#;" (�&"'��#&B, )&� �"�>�%/%;%'#% &�)%! �&;���� '"
>;�$"/!% �%)%'#= '% ��%</" �&�"D"%& �%";B'(G �&�(!&(�( #�>�;B,��"'#=

()"�&!" �A#&"'#=. � )"�&'��&#, ( ��-
;�/�1 �"�!# (�#�. 1.8) �'�<#% �"�J-
�(&* >%�%/�#D%'#1 �+�/#;#�B � /�(+
��'��'*+ ;�!(�"+ �A;#,# '��*; '%!�-
&��*% �"�J�(&* #�>�;B,��";#�B
)"$% /�(<#+. �A'"�(D%'" &"!D% &%'-
/%'?#= >%�%�%$%'#1 ,�%�B!" �/�;B
;#'#1 �",�%&!# >;�$"/!# >� &��>"�,
�*&�>&"''*� ;G/B�# >�# �%<(;=�-
'*+ >���%�!"+ ;��(J%!. �"!#� �A�"-
,��, #��;%/��"&%;# ��<(& !���%''�
�;#=&B '" +"�"!&%� #�>�;B,��"'#=
>���&�"'�&�" � >�%/%;"+ ()"�&!��
�A#&"'#= <�*,('��.

% �%'%% �;�D'" �&�(!&(�" #�-
>�;B,��"'#= ()"�&!�� �A#&"'#= ( �*-
D%1 >�;%�!#, Clethrionomys glareolus,
�*=�;%''"= >(&%� '"A;G/%'#1 ," &�%-
�= ���A=�#, >��%)%''*�# �"/#�"!-
&#�'*� !�A";B&�� (�"�(;#' # /�.,

�#�. 1.8. ��"%!&��## >%�%�%$%'#1
��;�/�1 �"�!# �(�;#!" �%;/#'<",
Spermophilus beldingi, � >�%/%;"+
>;�$"/!# �%)%'#=. ��!(�* >�#��!
,�%�B!" � ;��(J!# �&�%)%'* !�(D-
!"�#. ��&";B'*% >�=�'%'#= � &%!�&%
(>�: Adams, Davis, 1967).
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1973), � �/'�� #, >��%;%'#1 7&�<� �#/"
� ,#�'#1 >%�#�/ (�#�. 1.9). � 7&�� #�-
�;%/��"'## (�&"'��;%'�, )&� �(&�)-
'*1 �#&� "!&#�'��&# ,�%�B!�� #�%%&
>�;#@",'*1 +"�"!&%�, # #+ >%�%�%$%-
'#= � �",'*% @",* "!&#�'��&# ��=,"-
'* � >�#�!�� !���" # �A�;%/��"'#-
%� &%��#&��##. �� �"�>�;�D%'#G
&�)%! �%<#�&�"?#1 !"D/�<� ,�%�B!"
��D'� �>�%/%;#&B ;�!(�*, #�>�;B,(-
%�*% '"#A�;%% )"�&� # >�/�;<(, </%
,�%�B!#, � )"�&'��&#, !���#;#�B, " &"!-
D% ;�!(�*, #�>�;B,(%�*% &�;B!� >�#
>%�%+�/"+. � &%)%'#% �(&�! !"D/*1
,�%�%! !���#;�= � 8–15 ;�!(�"+, # �
�(��% #+ >;�$"/B ���&"�;=;" 14–30%
�%;#)#'* �(&�)'�<� ()"�&!".

�;�D'"= �&�(!&(�" #'/#�#/(";B-
'�<� ()"�&!" �*=�;%'" # ( >�;%�!#-
7!�'��!# >�# #�>�;B,��"'## !�"�#-
&%;%1, �*/%;=G$#+�= � ��)�1 (�(;#!,
|"&%%�", 1969). � 7&�� #��;%/��"'##
>�!","'�, )&� ()"�&�! �A#&"'#= !"D-
/�1 ���A# >�/�",/%;=%&�= '" �#!��()"�&!# � (A%D#$"�#, !�&��*% �"�>�%-
/%;%'* '%�"�'��%�'� # ��%/#'%'* �#�&%��1 &��>.

� �=/% #��;%/��"'#1 >�!","'�, )&� "!&#�'��&B # /#'"�#!" >%�%�%$%-
'#1 ,�%�B!�� � >�%/%;"+ #+ ()"�&!�� �A#&"'#= � ,'")#&%;B'�1 �&%>%'#
,"�#�#& �& +"�"!&%�" >#&"'#= �#/". � )"�&'��&#, �($%�&�%''*% �",;#)#=
�A'"�(D#�"G&�= ( ,%;%'�=/'*+ �#/�� � ��"�'%'## � �%�%'�=/'*�#. �
>�;%�!#-7!�'��!#, &#>#)'�<� ,%;%'�=/'�<� �#/", ��%/;*% ���A# � &%)%-
'#% �(&�! !���=&�= '" !�"1'% �<�"'#)%''�1 &%��#&��## # '" �;%/(G$#%
�(&!# >%�%�%$"G&�= '" /�(<�% �%�&� � >�%/%;"+ ���%<� ()"�&!" �A#&"'#=,
��,��"$"=�B ! #�+�/'��( ;�!(�( ;#JB '" >=&*1-J%�&�1 /%'B, </%, ! &��(
��%�%'#, (�>%�"%& >�/�"�&# '��*1 ,%;%'*1 !��� (�#&�#', �"�"�%�", 1968).

�$% �/'" >��A;%�" ,"!;G)"%&�= � &��, )&� ( �'�<#+ �#/�� /"D% �,���-
;*% ��%/;*% ���A# �%<(;=�'� >%�%�%$"G&�= � >�%/%;"+ �/'�<� #;# '%-
�!�;B!#+ ���%/'#+ >��%;%'#1, '% #�%= >��&�=''�<� ()"�&!" �A#&"'#= �
)%&!#�#, @#!�#���"''*�# <�"'#?"�#. 
"D% ( �&'��#&%;B'� �";�>�/�#D-
'*+ ���A%1 ;�!";#,"?#= # !�'@#<(�"?#= ()"�&!" �A#&"'#= ��D%& �%'=&B�=
� &%)%'#% �&'��#&%;B'� !���&!�<� >���%D(&!" ��%�%'#. �/#' #, &"!#+ >�#-
�%��� >�!","' '" �#�. 1.10, </% #,�A�"D%'* <�"'#?* ()"�&!�� �A#&"'#=
�,���;*+ ���A%1 � �/'�1 #, ;�!";B'*+ <�(>>#����! ("<�%<"?#1) >%'�#;B-

�#�. 1.9. �&�(!&(�" �(&�)'�<� ()"�&-
!" �"�?" �*D%1 >�;%�!#,
Clethrionomys glareolus. ��'!#�# ;#-
'#=�# >�!","'* �"�J�(&* >%�%�%-
$%'#1 ,�%�B!" �%D/( �%�&"�# !��-
�%D!# (,"J&�#+��"''*% �A;"�&#).
�%�'*1 !�(D�! � �%�%/#'% ()"�&!"
— <'%,/�. ��%�&#!�� �&�%)%'� �%�-
&� �*>(�!" ,�%�B!" (>�: �"�(;#' #
/�., 1973).
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�"'�!�1 >�;%�!#, Microtus pennsylvanicus, (�&"'��;%''*% � >���$BG �"-
/#�&%;%�%&�## (Madison, 1980a).

� �"���"&�#�"%��1 "<�%<"?## �"�!# �&;#)";#�B !�'�%��"&#�'��&BG �
#�>�;B,��"'## >���&�"'�&�": +�&= !�'@#<(�"?#= #+ ()"�&!�� �A#&"'#=
�"�B#���";", 7&# #,�%'%'#=, ��->%��*+, '% A*;# �&�;B ,'")#&%;B'*�#,
!"! ( �"�?��, #, ��-�&��*+, ;�!";#,"?#= ()"�&!�� ��&"�";"�B �&'��#&%;B-
'� >��&�=''�1. � �"�?�� �($%�&�%''� #,�%'=;"�B '% &�;B!� !�'@#<(�"-
?#=, '� # ;�!";#,"?#= ()"�&!�� �A#&"'#=. ��;%% &�<�, � �"���"&�#�"%��1
<�(>>#���!% '%!�&��*% ���A# >%�#�/#)%�!# >�=�;=;#�B # #�)%,";# ('"-
>�#�%�, �"�?* ' 3, 4, 5, 6, 7, 8, 9, 10 # �"�!# ' 7, 8, 9). �"!#�, �A�",��,
���&"� <�(>>#����! >%'�#;B�"'�!�1 >�;%�!# � ;%&'#1 >%�#�/ '%�&"A#;%',

�#�. 1.10.  ��"'#?* �(&�)'*+ ()"�&!�� �A#&"'#= �,���;*+ ���A%1 � �/'�1 #, "<�%-
<"?#1 >%'�#;B�"'�!�1 >�;%�!#, Microtus pennsylvanicus, (�&"'��;%''*% �%&�/��
�"/#�&%;%�%&�## � '%/%;B'*� #'&%��";��. 
;= �A;%<)%'#= ���>�#=&#= ()"�&!#
�"�?�� # �"��! #,�A�"D%'* �",/%;B'� (�",�%&!" !�%�&#!"�# >�,��;=%& ����%�-
&#&B #,�A�"D%'#=). 1–10 — '��%�" ,�%�B!�� (>�: Madison, 1980a).
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)&� '%#,A%D'� �&�"D"%&�= '" !�;#)%�&�%''*+ �?%'!"+, +"�"!&%�#,(G$#+
>���&�"'�&�%''(G �&�(!&(�( >��%;%'#1 7&�<� �#/".

��% 7&# >�#�%�* >�#�%/%'* � %/#'�&�%''�1 ?%;BG — >�!","&B, )&�
>�# "'";#,% >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 <�*,('�� '%;B,= �<-
�"'#)#�"&B�= >���&�1 �+%��1, �&�"D"G$%1 �",�%�* # !�'@#<(�"?#G ()"-
�&!�� �A#&"'#=, #, &%� A�;%%, (>��$%''*�# +"�"!&%�#�&#!"�# #+ �,"#�-
'�<� �",�%$%'#= # >%�%!�*�"'#=. ��/�A'*% �+%�* # !�;#)%�&�%''*%
�?%'!# '% >�,��;=G& �AU%!&#�'� �?%'#&B �&%>%'B >���&�"'�&�%''�1 �"-
,�A$%''��&# ���A%1, �"�'� !"! # +"�"!&%� �AU%/#'%'#= #+ � >�%/%;"+ &�1
#;# #'�1 <�(>>#���!#.

1.1.2. ��@AA)/)-*" )'$,B&)"-,C*�2� )'0�,C9��%*)+
0��'"�%*'"�% (����)

��"/#?#�''*1 >�/+�/ ! #,()%'#G >���&�"'�&�%''�1 �&�(!&(�* >��%-
;%'#1 �%;!#+ �;%!�>#&"G$#+, � &�� )#�;% # <�*,('��, ��'��"' '" !"�&#-
���"'## ()"�&!�� �A#&"'#= � #�>�;B,��"'#%� /"''*+, >�;()%''*+ �%&�-
/�� >��&��'*+ �&;���� #;# �'�D%�&�%''*+ �%<#�&�"?#1 ���A%1. �"!�1
>�/+�/ >�,��;=%& >�;()#&B !"�&#'( �"�>�%/%;%'#= ()"�&!�� �A#&"'#=,
�?%'#&B #+ >;�$"/B # �&%>%'B >%�%!�*�"'#= � >���$BG �",;#)'*+ �%&�-
/#! (Hayne, 1949; Dice, Clark, 1953; Clark, Evans, 1954, 1955; Morisita, 1959,
1965; Jorgensen, Tanner, 1963; Adams, Davis, 1967; Dixon, Chapman, 1980),
'� '% /"%& >�;'�<� # �AU%!&#�'�<� >�%/�&"�;%'#= � /#@@%�%'?#���"'-
'�� #�>�;B,��"'## �",'*+ )"�&%1 ()"�&!" �A#&"'#=. �%D/( &%�, &"!"=
#'@���"?#=, !"! (D% >�!","'� �*J%, !�"1'% �"D'" /;= >�;()%'#= '"#A�-
;%% >�;'�<� >�%/�&"�;%'#= � +"�"!&%�% #�>�;B,��"'#= D#,'%''�<� >��-
�&�"'�&�" ���A=�# �� �'(&�#>�>(;=?#�''*+ <�(>>#���!"+, ���A%''� >�#
��"�'%'## �",'*+ �#/��, '% <����= (D% � &��, )&� "'";#, >���&�"'�&�%'-
'�1 �&�(!&(�* A%, &"!�1 #'@���"?## A(/%& '% �>�;'% !���%!&'*�.

�� �&���1 >�;��#'% >��J;�<� �&�;%&#= �'�<#% #��;%/��"&%;# ,"'#-
�";#�B �",�"A�&!�1 �%&�/#! /#@@%�%'?#���"''�1 �?%'!# #�>�;B,��"'#=
D#,'%''�<� >���&�"'�&�" � >�%/%;"+ ()"�&!" �A#&"'#=, � &�� )#�;% # (
<�*,('��. � )"�&'��&#, A*;# >�%/;�D%'* �%&�/#!# /#@@%�%'?#���"'-
'�1 �?%'!# �&%>%'# >%�%!�*�"'#= ()"�&!�� �A#&"'#= >�# >�>"�'�� ��"�-
'%'## ���A%1 >(&%� �*)#�;%'#= !�7@@#?#%'&�� !���%;=?## (Adams, Davis,
1967). ���A*% >�/+�/* ! �*)#�;%'#G !�7@@#?#%'&" >%�%!�*�"'#= ()"�-
&!�� �A#&"'#= >�%/;�D%'* /;= &%+ #��;%/��"'#1, � !�&��*+ >�#�%'=%&�=
�"/#�&%;%�%&�#= (Ostfeld et al., 1988). �/'"!� #�>�;B,��"'#% �",'*+ �%-
&�/#!, #�%G$#+ ! &��( D% &% #;# #'*% �<�"'#)%'#=, ,"&�(/'=%& >���%/%-
'#% ��"�'#&%;B'�<� �%D�#/���<� "'";#,".

��;%% >%��>%!&#�'*� #, �� �'�<#+ �&'�J%'#=+, A�;%% (/�A'*�, ���-
A%''� /;= "'";#," >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 <�*,('�� '"
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��'��% /"''*+, >�;()%''*+ >(&%� >��&��'*+ �&;���� #;# �'�D%�&�%''*+
�%<#�&�"?#1 ���A%1 '" >;�$"/!"+ �%)%'#=, >�%/�&"�;=%&�=, '" ��1 �,<;=/,
�*)#�;%'#% !�7@@#?#%'&" � (relative Exclusiveness of use of space), >�%/;�-
D%''�<� �. �;+�( (Alho, 1979) # '",�"''�<� � �&%)%�&�%''�1 ;#&%�"&(�%
!�7@@#?#%'&�� #�!;G)#&%;B'�<� #�>�;B,��"'#= >���&�"'�&�", ��!�"$%'-
'� ���� (��>�� # /�., 1989; �"A���!#1, 1993; ������, 1996, 2000").

</% na — �A$%% )#�;� �%<#�&�"?#1 ���A# �; nai — )#�;� �%<#�&�"?#1 ���-
A# � � !�"/�"&% i; (i — )#�;� �%<#�&�"?#1 ��%+ ���A%1 � !�"/�"&% i.

��%#�($%�&�" 7&�<� >�!","&%;= ,"!;G)"G&�= � &��, )&� �' >�,��;=%&
�?%'#�"&B �&%>%'B >���&�"'�&�%''�<� �",�A$%'#= (#;# "<�%<#���"''��-
&#) ���A%1 A%, >�%/�"�#&%;B'�<� �>�%/%;%'#= �",�%���, !�'@#<(�"?## #
/�;# >%�%!�*�"'#= ()"�&!�� �A#&"'#= ���A%1, >�#)%� /;= 7&�1 �?%'!#
��D'� #�>�;B,��"&B /"''*%, >�;()%''*% ;GA*� /��&(>'*� �>���A�� —
A(/B &� �#,(";B'*% '"A;G/%'#=, >��&��'*% �&;��* '" >;�$"/!"+ �%)%-
'#= #;# �"/#�&%;%�%&�#=. %�A+�/#�� ;#JB ���&"�#&B �+%�( ()"�&!" �%-
�&'��&# (>;�$"/!#), �",/%;%''�1 �%&!�1 '" !�"/�"&*, �",�%� !�&��*+
��D%& A*&B >��#,��;B'*�.

��# "'";#,% /#"/'*+ ��=,%1, &.%. >�# >�>"�'�� ��"�'%'## ���A%1, ,'"-
)%'#= ���� �"�B#�(G& �& 0.5 (>�# >�;'�� >%�%!�*�"'## ()"�&!�� �A#-
&"'#=) /� 1.0 (>�# "A��;G&'�1 >���&�"'�&�%''�1 #,�;=?## ()"�&!�� �A#-
&"'#=). ����%D(&�)'*% ,'")%'#= ���� �&�"D"G& �",;#)'(G �&%>%'B
#'/#�#/(";#,"?## >���&�"'�&�" ( ���A%1-���%/%1.

��+�/'*�# /"''*�# /;= �*)#�;%'#= ���� �;(D"& �?%'!# ��&�%)"%-
���&# ���A%1 ()#�;� >��&��'*+ �&;����, �%<#�&�"?#1) � !�"/�"&"+ �",-
�%&!#. ��"�'#�"= �%;#)#'* ����, ��D'� A�;%% �A��'��"''� �(/#&B �
�",;#)#=+ � �&%>%'# /%1�&�#&%;B'�1 #'/#�#/(";#,"?## ()"�&!�� �A#&"-
'#= '%,"�#�#�� �& #+ !�'@#<(�"?##, �",�%���, /�;# >%�%!�*�"'#= � ��-
�%/'#�# ()"�&!"�#, # /%;"&B ���&�%&�&�(G$#% �*��/* � �&%>%'# �",�#-
&#= &%'/%'?## >���&�"'�&�%''�1 �%<�%<"?## #;# "<�%<"?## ���A%1 �",-
'�<� >�;", ��,�"�&" # ��?#";B'�<� �&"&(�" � >�%/%;"+ �/'�<� �#/", " &"!D%
( �",'*+ �#/��.

� !")%�&�% >�#�%�" �"����&�#� >���&%1J(G �#&("?#G. 
�>(�&#�, >"�"
���A%1 �&�%)%'" ," !"!�1-&� >%�#�/ �/'���%�%''� � /�(+ !�"/�"&"+ >;�-
$"/!# (1 # 2), >�# 7&�� ���AB � ,"�%<#�&�#���"'" � !�"/�"&% � /%�=&B �", #
� !�"/�"&% � &�;B!� �/'"D/*, " ���AB �, '">��&#�, �/#' �", � !�"/�"&% � #
/%�=&B �", � !�"/�"&% �. |���";B'� ��D'� (&�%�D/"&B, )&� �A% ���A# �A#-
&"G& '" �/'��, >�;'��&BG �A�A$%�&�;%''�� ()"�&!% �A#&"'#= (��#=1.0),
�/'"!� �%;#)#'" ����, �"�'"= 0.82 /;= �A%#+ ���A%1, (!",*�"%& '" ,'")#-



23

&%;B'(G �&%>%'B #'/#�#/(";#,"?## #+ ()"�&!�� �A#&"'#= #, ���&�%&�&�%'-
'�, '" &%'/%'?#G >���&�"'�&�%''�1 �%<�%<"?##.

���� ��D'� �*)#�;=&B >�# �/'���%�%''�� ��"�'%'## '% &�;B!� /�(+,
'� # A�;BJ%<� )#�;" ���A%1, >�;()"= � �%,(;B&"&% ��%/'%�,�%J%''*% ,'"-
)%'#= ���� /;= !"D/�1 ���A#. ��# 7&�� �#'#�";B'�% ,'")%'#% ����
A(/%& ,"�#�%&B �& )#�;" >"�&'%���: /;= /�(+ ���A%1 ����min = 0.5, /;=
&�%+ ���A%1 — 0.33, /;= )%&*�%+ — 0.25, /;= 10 –— 0.10, /;= 20 — 0.05, #
&./. � ��=,# � 7&#� ��,'#!"G& �>�%/%;%''*% �;�D'��&# >�# #�>�;B,��"-
'## ���� /;= ��"�'#&%;B'�<� "'";#,", %�;# #�>�;B,(G&�= �",'*% �>�-
��A* >�/�)%&". �/#' �>���A ,"!;G)"%&�= � �*)#�;%'## ���� !"! ��%/-
'%�,�%J%''�1 �%;#)#'*: �?%'!" !"D/�1 ���A# >��#,��/#&�= >� �&'�J%-
'#G !� “��%�” >"�&'%�"� � <�(>>#���!%, '">�#�%� �/'�<� �"�?" !� ��%�
/�(<#� �"�?"�; � 7&�� �;()"% �(��#�(%&�= )#�;� �%<#�&�"?#1 “��%+” /�(-
<#+ �"�?�� '" ()"�&!% �/'�<� �"�?". 
�(<�1 �>���A ,"!;G)"%&�= � �*)#�-
;%'## ���� >�# ��"�'%'## !"D/�1 ���A# &"!D% �� “��%�#” >"�&'%�"�#,
'� >�>"�'�, &.%. � /#"/'*+ !��A#'"?#=+. #D% >�!","'* �",;#)#= /�(+
(!","''*+ �>���A�� >�/�)%&" ���� # �A�(D/"G&�= ��,'#!"G$#% � ��=-
,# � 7&#� >��A;%�*.


;= '")";" �"����&�#� '%�!�;B!� <#>�&%&#)%�!#+ �#&("?#1. ��%D/%
��%<�, �&�%&#�, )&� >�# "A��;G&'� ��'�>�;#,#���"''�� #�>�;B,��"'##
()"�&!�� �A#&"'#= �",�%� <�(>>#���!# ���A%1 ()#�;� >�&%'?#";B'*+ >"�&-
'%���) '% #�%%& ,'")%'#=: )#�;� �%<#�&�"?#1 ���A%1-���%/%1 '" ()"�&!%
�A#&"'#= ;GA�<� �%,#/%'&" �"�'� 0. � 7&�� �;()"% �%,(;B&"&* �"�)%&��
���� ;GA*� #, /�(+ (!","''*+ �*J% �>���A�� �",;#)"&B�= '% A(/(&:
���� �� ��%+ �;()"=+ A(/%& �"�%' 1.


�(<�1 >�#�%�. 
�>(�&#�, #�%%&�= /%�=&B <�(>> >� /�% ���A# (>"�*)
# &�# <�(>>* >� /%�=&B ���A%1, ( !�&��*+ >�;'��&BG �&�(&�&�(%& /#@-
@%�%'?#"?#= � #�>�;B,��"'## >���&�"'�&�", &.%. )#�;� �%<#�&�"?#1
���A%1 � !"D/�� !�"/�"&% >;�$"/!# '"A;G/%'#1 �/#'"!���. � 7&��
�;()"% >�# �"�)%&"+ ��%/'%�,�%J%''�1 �%;#)#'* ���� �* >�;()#�
/�% �*A��!# ,'")%'#1: /;= /%�=&# >"� ���A%1 ������ = 0.5±0.0 (n=20,
</% n — )#�;� /#"/), /;= &�%+ <�(>> >� /%�=&B ���A%1 ������ = 0.1±0.0
(n=30). 
#�>%��#= � �A%#+ �*A��!"+ �"�'" 0, # ��"�'%'#% #+ � #�>�;B-
,��"'#%�, '">�#�%�, &%�&" ��;��<����"-��#�'��" /;= /�(+ '%,"�#�#-
�*+ >%�%�%''*+ >�!"D%& '";#)#% /��&��%�'*+ �",;#)#1 (p<0.001),
(!",*�"G$#+ '" �($%�&�%''(G �",'#?( � �#�&%�% #�>�;B,��"'#= >��-
�&�"'�&�" � <�(>>#���!"+ �",'�<� �",�%�", !�&���1, �/'"!�, '%& >�
�>�%/%;%'#G. ��# >�>"�'�� ��"�'%'## �* >�;()#� &"!D% /�% �*A��-
!#: /;= /%�=&# >"� ���A%1 ������ = 0.5±0.0 (n=20), /;= &�%+ <�(>> >�
/%�=&B ���A%1 ������ = 0.5±0.0 (n=60). �",;#)#= �%D/( �*A��!"�# �
7&�� �;()"% �&�(&�&�(G&, >�/&�%�D/"= �*��/ � %/#'�� �&%�%�&#>% #�-
>�;B,��"'#= >���&�"'�&�".
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�$% �/#' >�#�%�. ��%%&�= >=&B <�(>> >� &�# ���A# � !"D/�1, ( !�&��*+
&"!D% �&�(&�&�(%& /#@@%�%'?#"?#= � #�>�;B,��"'## >���&�"'�&�", # &�#
<�(>>* >� /%�=&B ���A%1, !�&��*% ��'�>�;#,#�(G& )"�&B ��A�&�%''*+
()"�&!�� �A#&"'#= &"!, )&� >�# �"�)%&"+ ��%/'%�,�%J%''�<� ,'")%'#= ����
= 0.33 /;= ;GA�1 ���A#. �" D% �%;#)#'" >�;()#&�= >�# &�� D% �>���A%
>�/�)%&" ���� /;= ��%+ ���A%1 � >=&# �*J%�,'")%''*+ <�(>>"+. 
�% >�;(-
)%''*% �*A��!# ,'")%'#1 ���� A(/(& @"!&#)%�!# �/#'"!��*, ��#/%&%;B-
�&�(=, !",";��B A*, �A �&�(&�&�## �",;#)#1 � �#�&%�% #�>�;B,��"'#= >��-
�&�"'�&�". ��# >�>"�'�� ��"�'%'## � >%���� �;()"% (/;= >=&# <�(>> >�
&�# ���A#) ���� = 0.5 (n=15), " �� �&���� (/;= &�%+ <�(>> >� /%�=&B ���A%1)
,'")%'#= ���� A(/(& �*J%, /�>(�&#�, 0.75 (n=60), (!",*�"= '" A�;%% �*��-
!(G �&%>%'B ��'�>�;#,"?## >���&�"'�&�" !"D/�1 ���ABG, )&� # &�%A��"-
;��B /�!","&B.

���A*1 �;()"1 >�%/�&"�;=%& �;%/(G$"= <#>�&%&#)%�!"= �#&("?#=.

�>(�&#�, #�%%&�= ?%>B ()"�&!�� �A#&"'#=, � !�&���1 ()"�&�! ���A# A
)"�&#)'� >%�%!�*�"%&�= ()"�&!�� ���A# B, � >%�%!�*�"%&�= � C, '� A '%
>%�%!�*�"%&�= � C; � >%�%!�*�"%&�= � D, '� D '% >%�%!�*�"%&�= � B, # &"!
/";%%. 
;= >���&�&* �"�)%&�� /�>(�&#�, )&� ()"�&�! !"D/�1 ���A# >%�%-
!�*�"%&�= ()"�&!�� ���%/" '" 1/3, &.%. ;GA"= ���AB, '% ,"'#�"G$"= !�"1-
'%% >�;�D%'#% � ?%>�)!%, &�%&B >;�$"/# ���%<� ()"�&!" #�>�;B,(%& ��-
��%�&'� � ���%/�� �;%�", &�%&B &%��#&��## ��'�>�;#,#�(%&, # &�%&B ()"�-
&!" #�>�;B,(%& ����%�&'� � ���%/�� �>�"�". 
�>(�&#� &"!D%, )&� )"�&�&"
�%<#�&�"?#1 � ;GA�1 )"�&# ��A�&�%''�<� ()"�&!" �A#&"'#= /;= ��%+ ���-
A%1 �/#'"!��". � 7&�� �;()"% �%;#)#'* ��%/'%�,�%J%''*+ ���� /;= /�(+
���A%1, ,"'#�"G$#+ !�"1'%% (&%��#'";B'�%) >�;�D%'#% � ?%>�)!%, A(/(&
�"�'* 0.83, (!",*�"= '" >%�%!�*�"'#% &�%&# >;�$"/# ()"�&!" �/'#� ��-
�%/��, " /;= ��%+ ��&";B'*+ ���A%1 (�'(&�# ?%>�)!#) ���� = 0.67, ��#-
/%&%;B�&�(= � &��, )&� /�% &�%&# >;�$"/# ()"�&!" !"D/"= ���AB #�>�;B,(-
%& ����%�&'� � /�(�= ���%/=�#. �!","''*% �%;#)#'* ���� ��%</" >��&�-
=''* '%,"�#�#�� �& /;#'* ?%>�)!#, &.%. )#�;" ���A%1. ��-�#/#���(, 7&�
�/'" #, !�"1'% �%/!#+ �#&("?#1, !�</" ��%/'%�,�%J%''�% ,'")%'#% ����
'% ,"�#�#& �& �%;#)#'* �*A��!# (!"! # � �;()"% � >�;'��&BG �A���A;%''*-
�# ()"�&!"�# �A#&"'#=). �&� !"�"%&�= �"�)%&�� >�# >�>"�'�� ��"�'%'##,
&� /;= ;GA�1 /#"/* � >%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#= ���� =
0.83, )&� (!",*�"%& '" >%�%!�*�"'#% &�%&# >;�$"/# ()"�&!�� ���A%1-��-
�%/%1, " �� ��%+ ��&";B'*+ �;()"=+ ���� = 1, >��!�;B!( ()"�&!# ���A%1
'% >%�%!�*�"G&�= >� (�;��#=� ,"/")#. � /"''�� !�'!�%&'�� �;()"% �>�-
��A >�/�)%&" ���� '% #�%%& >�#'?#>#";B'�<� ,'")%'#=, >��!�;B!( �%-
,(;B&"&* ��"�'#�* # '% ,"�#�=& �& �%;#)#'* �*A��!#, �/'"!� 7&" <#>�&%&#-
)%�!"= �#&("?#= �";��%��=&'".

��"�'#� &%>%�B /�" �>���A" �"�)%&�� ���� '" !�'!�%&'�� >�#�%�%
>�# "'";#,% >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 ��'<�;B�!�1 >%�-
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)"'!#, �"&%�#";* /;= !�&���<� >�;()%'* "�&���� � +�/% >�;%�*+ #��;%-
/��"'#1 � �(�% � 1990 <. 
;= 7&�<� �#/" +"�"!&%�%' �%�%1'�-<�(>>���1
�A�", D#,'# (������, ��>��, 1979; �gren, 1989). �%�%1'*% <�(>>* &%��#-
&��#";B'� #,�;#���"'* /�(< �& /�(<", '� );%'* �/'�1 �%�B# #�>�;B,(G&
�/'( �A$(G &%��#&��#G, ," #�!;G)%'#%� �",�'�D"G$#+�= �"��!, ,"'#-
�"G$#+ �A���A;%''*% ()"�&!# �A#&"'#= � >�%/%;"+ �A$%1 <�(>>���1
&%��#&��##. �%�)"'�! �&;"�;#�";# D#��;��!"�# '" >;�$"/!"+, �",�%-
)%''*+ '(�%���"''*�# @;"D!"�# '" !�"/�"&* �",�%��� 5�5 �, # �%&#-
;# (�,�;�� )%�'*� 
 /;= #'/#�#/(";B'�<� �>�,'"�"'#=. �� ��%�= '"-
A;G/%'#1 )%�%, 10-�#'(&'*1 #'&%��"; �%<#�&�#���";# >�#�(&�&�#% ,�%�B-
!�� � !�"/�"&"+ >;�$"/!#. ��%<� >�/ '"A;G/%'#%� '"+�/#;#�B J%�&B �%-
�%1'*+ <�(>> #, )%&*�%+ ;�!";B'*+ >��%;%'#1 '" !�J"�"+, )#�;%''��-
&BG �& /�(+ /� 16 ���A%1. � ���&"� /�(+ !�(>'*+ <�(>>#����!, !"D/"= #,
!�&��*+ ���&�=;" #, /�(+ �%�%1, �+�/#;# >� /�" �,���;*+ �"�?", /�%-&�#
�,���;*% �"�!# # ��;�/*% ,�%�B!#. 
%&%'*J# #, >��;%/'#+ �*��/!��, >�
>=&B � !"D/�1 �%�B%, #�!;G)%'* #, "'";#," � ��=,# � �";*� )#�;�� #+
�%<#�&�"?#1.

� &"A;. 1 >�#�%/%'* �%,(;B&"&* �"�)%&�� ���� /�(�= �",'*�# �>�-
��A"�#. �'# >�!",*�"G&, )&� �%;#)#'* ��%/'%�,�%J%''*+ ���� (
�,���;*+ ���A%1 � >�%/%;"+ �/'�1 �*A��!# >�"!&#)%�!# �/#'"!��*, '%-
���&�= '" /%1�&�#&%;B'� �($%�&�(G$#% �",;#)#= � +"�"!&%�% #�>�;B-
,��"'#= >���&�"'�&�", �A(�;��;%''*% >�#'"/;%D'��&BG ���A%1 ! �/-
'�1 #;# �",'*� �%�%1'*� <�(>>"�. �" D% !"�&#'" �A'"�(D#�"%&�= >�#

�"A;#?" 1. ��"�'%'#% �"�)%&�� ���� /�(�= �>���A"�# '" >�#�%�% <�(>-
>#����! ��'<�;B�!�1 >%�)"'!#, Meriones unguiculatus

��(>>#���!# >%�)"'�! �"&%<��## ���A%1 ���� (��%/'% ����
# )#�;� ���A%1 (n) �,�%J%''*%), >�# >�>"�'��

lim (��"�'%'##), lim
��(>>#���!" 1 #, /�(+ �,���;*% �"�?* 0.26-0.29 0.87-0.95
�%�%1 (n =11) �,���;*% �"�!# 0.22-0.35 0.82-0.91

�%�%1'*% >"�* 0.22-0.35 0.56-0.58
�,���;*% ���A# �"�?* 0.46-0.85 0.87-0.95
� <�(>>#���!% 1 (n=4) �"�!# 0.53-0.68 0.82-0.91

�%�%1'*% >"�* 0.46-0.53 0.56-0.58
��(>>#���!" 2 #, /�(+ �,���;*% �"�?* 0.31-0.34 0.71-0.93
�%�%1 (n =5) �,���;*% �"�!# 0.41-0.72 0.72-0.96

�%�%1'*% >"�* 0.31-0.58 0.59-0.62
��(>>" 3 (�%�%1'"= >"�") �"�%? 0.64 0.64

�"�!" 0.59 0.59
��(>>" 4 (�%�%1'"= >"�") �"�%? 0.60 0.60

�"�!" 0.60 0.60
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"'";#,% �#�&%�* #�>�;B,��"'#= >���&�"'�&�" ( ��;�/*+ ���A%1, >�#-
'"/;%D"$#+ ! �/'�1 #;# �",'*� �%�%1'*� <�(>>"� (�%,(;B&"&* �"�)%-
&�� '% �!;G)%'* � &"A;#?(). �AU%/#'=&B /"''*% >� �,���;*� ���A=� #,
�",'*+ �*A���! A%���*�;%''�, &"! !"! �;#J!�� �%;#!# �",;#)#= �%D-
/( �*A��!"�# � ,'")%'#=+ ��%/'%�,�%J%''*+ ���� ( ���A%1 � �/#'"-
!��*� &#>�� #�>�;B,��"'#= >���&�"'�&�", '">�#�%�, ( );%'�� �/'�1
�%�%1'�1 <�(>>*. �;# �",;#)#= �AU=�'=G&�= &%�, )&� J!";" �"�#"?#1
��%/'%�,�%J%''*+ ����, !"! �&�%)%'� �*J%, ,"�#�#& �& �%;#)#'* �*-
A��!#: /;= <�(>>* #, 11 ���A%1 ��,��D'*% ,'")%'#= ���� �"�>�;"<"-
G&�= � #'&%��";% �& 0.09 /� 1.0, " /;= >"�* ���A%1 — � #'&%��";% �& 0.5 /�
1.0. �;%/��"&%;B'�, ��"�'#�"&B �*A��!# �",'�<� �AU%�", >�;B,(=�B ��%/-
'%�,�%J%''�1 �%;#)#'�1 ����, A%���*�;%''�. ��;# D% >����/#&B ��"�-
'%'#% >� �%;#)#'"� ����, �"��)#&"''*� '" ��'��% /#"/, '#!"!�1 >��-
A;%�* '% ��,'#!"%&, &"! !"! J!";" ��,��D'*+ ,'")%'#1 ���� ��%</"
@#!�#���"'" — �& 0.5 /� 1.0 >�# ;GA�� �AU%�% ��"�'#�"%�*+ �*A���!.
��"�"= !�;�'!" ?#@� � &"A;. 1 '"<;=/'� >�!",*�"%&, )&�, >�;B,(=�B &"!�1
�+%��1 �*)#�;%'#=, ��D'� ;%<!� �A'"�(D#&B �",;#)#= � +"�"!&%�% #�-
>�;B,��"'#= >���&�"'�&�" ( ���A%1 � >�%/%;"+ �/'�1 �*A��!#, %�;# �'#
/%1�&�#&%;B'� �($%�&�(G&. ����% &�<�, �&"'��#&�= !���%!&'*� # ��"�-
'%'#% �*A���! �",'�1 �%;#)#'*.

�"!#� �A�",��, "'";#, >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 ��'-
<�;B�!�1 >%�)"'!# >(&%� �*)#�;%'#= ���� � /#"/"+ (>�# >�>"�'�� ��"�-
'%'## ���A%1) >�!",*�"%& �($%�&���"'#% /��&��%�'*+ �",;#)#1 � �&%>%-
'# #'/#�#/(";#,"?## >���&�"'�&�": ���A#, >�#'"/;%D"$#% ! �/'�1 �%-
�%1'�1 <�(>>%, #�>�;B,(G& &%��#&��#G ����%�&'�, � �*��!�1 �&%>%'BG
%% �A�A$%�&�;%'#= (,'")%'#= ���� >�#A;#D"G&�= ! 0.5); '">��&#�, ���-
A# #, �",'*+ �%�%1'*+ <�(>> �A���A;=G&�=, >�;'��&BG ��'�>�;#,#�(=
�+�"'=%�*% ()"�&!# �A#&"'#= (,'")%'#= ���� >�#A;#D"G&�= ! 1.0). �"�-
)%&* � #�>�;B,��"'#%� ��%/'%�,�%J%''�1 �%;#)#'* ���� '% >�,��;=G&
>�#1&# ! &"!��( �*��/( #, !���% &�<�, #�!;G)"G& ��,��D'��&B �AU%/#-
'%'#= �*A���! �",'�<� �AU%�".

1.2.  '*��*D- $%"-2��)) @,-�-*"%�*DE
�*#"�)0�0#,+/)�**DE 2�#00)����$ 2�D9#*��

) $�)"-�)) )E �D3-,-*)+

��"/#?#�''*1 >�/+�/ ! �*/%;%'#G 7;%�%'&"�'*+ �'(&�#>�>(;=?#-
�''*+ <�(>>#����! <�*,('�� ��'��*�"%&�= '" !")%�&�%''�1 �?%'!% �&%-
>%'# "<�%<#���"''��&# ���A%1, !�&��(G �+%�"&#)%�!# ��D'� >�%/�&"�#&B
�;%/(G$#� �A�",�� (�#�. 1.11).

��+�/'*1 �"�#"'& 7&�1 �+%�* ���&�%&�&�(%& A�;%% #;# �%'%% �"�'�-
�%�'��( (/#@@(,'��() �"�>�%/%;%'#G ���A%1 � >�>(;=?##, >�# !�&����
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�!;"/*�"%&�= �#�&%�" �A���A;%''*+, &.%. '%>%�%!�*�"G$#+�=, #'/#�#/(-
";B'*+ ()"�&!�� �,���;*+ ���A%1. � %�&%�&�%''*+ >�>(;=?#=+ >�/�A'"=
�#&("?#= +"�"!&%�'" ;#JB /;= �"�>�%/%;%'#= �,���;*+ ���A%1 �/'�<� >�;"
( &"! '",*�"%�*+ �/#'�)'*+ �#/��, &�</" !"! ()"�&!# �"�?�� # �"��! �A*)-
'� >%�%!�*�"G&�=, ���A%''� � �%,�' �",�'�D%'#= (�#�. 1.11, I). ��%;#)%'#%
�&%>%'# >%�%!�*�"'#= ()"�&!�� �A#&"'#= �%/%& ! �A�",��"'#G "<�%<"?#1
�,���;*+ ���A%1 (�#�. 1.11, II), � &�1 #;# #'�1 �%�% �A���A;%''*+ �& /�(<#+
>�/�A'*+ @���#���"'#1. ��'%)'*1 �"�#"'& �"���"&�#�"%��1 �+%�* —
"A��;G&'�% >%�%!�*�"'#% ()"�&!�� �A#&"'#= '%�!�;B!#+ ���A%1 � �A�",�-
�"'#%� %/#'�<�, >�;'��&BG �A�A$%�&�;%''�<� <�(>>���<� ()"�&!" (�#�.
1.11, III).

� >�%/;�D%''(G �+%�( '%�A+�/#�� �'%�&# '%!�&��*% #,�%'%'#=, >�-
�!�;B!( � >�>(;=?#=+ <�*,('�� '% �($%�&�(%& <�(>>#����!, !�&��*% �AU%-
/#'=;# A* �,���;*+ ���A%1, (D#�"G$#+�= '" �/'��, >�;'��&BG �A�A$%-
�&�;%''�� ()"�&!% �A#&"'#=. � &"!#� <�(>>#���!"� ��D'� A*;� A* �&-
'%�&# �%�%1'*% <�(>>*, ���&�=$#% #, �,���;*+ # ��;�/*+ ���A%1, '�
�'#, !"! >�"�#;�, �A�",(G&�= #'*� >(&%�. �,���;*% ���A# '" >%���� 7&">%
�AU%/#'=G&�= � �%�%1'*% >"�*, # !"D/"= >"�" �A���A;=%&�= '" �&/%;B-
'�� ()"�&!% �A#&"'#=. � >�=�;%'#%� >�&���&�", # >�# (�;��##, )&� �'� '%
�"��%;=%&�= >� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#=, ��D'� <�-
���#&B �A �A�",��"'## �%�%1'�1 <�(>>*. �;%/��"&%;B'�, �+%�(, >�#�%-
/%''(G '" �#�. 1.11, '%�A+�/#�� >�%�A�",��"&B &"!, !"! >�!","'� '" �#�.
1.12.

�#&("?#= (�;�D'=%&�= &%�, )&� ( �=/" �#/�� ��;�/*% ���A#, /��&#<-
J#% >�;���1 ,�%;��&#, �*�%;=G&�= #, �%�%1'*+ <�(>> � &%)%'#% &%!($%-
<� �%,�'" �",�'�D%'#=, " �($%�&�(G$#% �%�%1'*% >"�* ��<(& �"�>"/"&B-
�= >� �!�')"'## �%>��/(!&#�'�<� >%�#�/". � /�(<#+ �#/�� ��;�/'=! /;#-
&%;B'�% ��%�= (#'�</" /� /�(+ ;%&) ��D%& '"+�/#&B�= � ���&"�% �%�%1'�1

�#�. 1.11. �+%�", �AU=�'=G$"= @���#���"'#% 7;%�%'&"�'*+ �'(&�#>�>(;=?#�'-
'*+ <�(>>#����! <�*,('�� >(&%� (�%;#)%'#= �&%>%'# "<�%<#���"''��&# ���A%1.
�!�(D'��&# �A�,'")"G& #'/#�#/(";B'*% ()"�&!# �A#&"'#= �,���;*+ �"�?�� #
�"��! (���&�%&�&�%''� �>;�J'*�# # >�%�*�#�&*�# ;#'#=�#). I — �#�&%�" �A���A-
;%''*+ #'/#�#/(";B'*+ ()"�&!��, II — >%�%!�*�"G$#%�= #'/#�#/(";B'*% ()"�-
&!#, III — �A�A$%�&�;%''*1 ()"�&�! �A#&"'#= <�(>>*.
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�#�. 1.12.  ��%�A�",��"''"= �+%�", �AU=�'=G$"= @���#���"'#% 7;%�%'&"�'*+
�'(&�#>�>(;=?#�''*+ <�(>>#����! <�*,('��. I — �#�&%�" �A���A;%''*+ #'/#-
�#/(";B'*+ ()"�&!��, II — "<�%<"?## �,���;*+ �",'�>�;*+ ���A%1, III — �%�%1-
'*% >"�*, IV — �%�%1'*% <�(>>* (�,���;*% ���A# � ��;�/'=!��). ��&";B'*%
�A�,'")%'#= !"! '" �#�. 1.11.

<�(>>* # /� �"��%;%'#= ��&"�"&B�= '%>�;���,�%;*�. � ��=,# � 7&#� >�"��-
�%�'� �*/%;=&B /�% !"&%<��## �%�%1'*+ <�(>>: (1) �;"A� !�'��;#/#���"'-
'*% (� �&'��#&%;B'� A*�&�*� �"��%;%'#%� ��;�/'=!") # (2) �&�(!&(�#��-
�"''*% (� �&���)%''*� �"��%;%'#%� ��;�/'=!"). ��;%% >�/��A'� � �",-
'*+ !"&%<��#=+ �%�%1'*+ <�(>> A(/%& �!","'� '#D%.

��'��*�"=�B '" >�!","&%;=+, +"�"!&%�#,(G$#+ �&%>%'B "<�%<#���"'-
'��&# �,���;*+ # ��;�/*+ ���A%1, ��D'� �*/%;#&B ��'��'*% !"&%<��##
7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#����! (�#�. 1.12), !�&��*%, �
���G �)%�%/B, ���&�%&�&�(G& )%&*�%� &#>"� >���&�"'�&�%''�-7&�;�<#-
)%�!�1 �&�(!&(�* >��%;%'#1 <�*,('�� (������, 2004", 2005").

�#> I — �#�&%�" �A���A;%''*+ #'/#�#/(";B'*+ ()"�&!�� �A#&"'#=:
�,���;*% ���A# �/'�<� >�;", !"! >�"�#;�, �",�A$%'* � >���&�"'�&�%
(���� = 0.9–1.0), '� ()"�&!# �"�?�� # �"��! >%�%!�*�"G&�=, &"! )&� �&%-
>%'B #+ #'/#�#/(";#,"?## >� �&'�J%'#G ! '%!�&��*� ���A=� >��&#��-
>�;�D'�<� >�;" �&'��#&%;B'� '#,!" (���� = 0.6–0.8). �&��<� <����=, (
�#/�� � >�/�A'�1 �#�&%��1 #�>�;B,��"'#= >���&�"'�&�" 7;%�%'&"�'*+
<�(>>#����!, !"! >�"�#;�, '% �($%�&�(%&, %�;# '% �)#&"&B <�(>>#���!"�#
>"�* �"�?�� # �"��!, ,"'#�"G$#+ >%�%!�*�"G$#%�= ()"�&!# �A#&"'#=.
�"!#% >"�* �A�",(G&�= &�;B!� � >%�#�/ �>"�#�"'#1, # >� �!�')"'## �%,�-
'" �",�'�D%'#= ��=,B �"�?�� � �"�!"�# ��;"A%�"%&. �,���;*% ���A# D#-
�(& �A���A;%''�, #+ ()"�&!# �"�>�%/%;%'* � >���&�"'�&�% �&'��#&%;B'�
/#@@(,'�, " '%!�&��"= '%�"�'��%�'��&B �"�>�%/%;%'#= ()"�&!�� (%�;#
&"!��"= �A'"�(D#�"%&�=) �A(�;��;%'", �!��%%, ���A%''��&=�# �%;B%@" #
��,"#)'��&BG � �"�>�%/%;%'## !�����*+ �%�(����, '� '% ��?#";B'*�#
��=,=�#. � '%!�&��*+ �#/�� � �%>��/(!&#�'*1 >%�#�/ ��<(& @���#��-
�"&B�= ��%�%''*% "<�%<"?## �"�?�� � )"�&#)'� >%�%!�*�"G$#�#�= ()"�-
&!"�#, ���>"/"G$#�# � <'%,/��*�# ()"�&!"�# �%?%>&#�'*+ �"��!. �"-
!#% "<�%<"?## '%�&"A#;B'* # �"�>"/"G&�= � !�'?% �%,�'" �",�'�D%'#=.
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�#> II — �#�&%�" �&'��#&%;B'� (�&�1)#�*+ "<�%<"?#1 �,���;*+ �",'�-
>�;*+ ���A%1 � )"�&#)'� >%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#=. � >�-
/�A'*+ "<�%<"?#=+, '",*�"%�*+ � �",'*+ ;#&%�"&(�'*+ #�&�)'#!"+ ���"��-
���� ("(���, 1967, 1971), ������ (|;#'&, 1977; ���#!�� # /�., 2001), ����"�-
�"���� (Macdonald, 1981; Gromov et al., 2000) #;# breeding colonies (Bujalska,
Saitoh, 2000), �"�!# ,"'#�"G& �&'��#&%;B'� �A���A;%''*% <'%,/��*% ()"-
�&!# (���� = 0.8–1.0), '" !�&��*% '"!;"/*�"G&�= �AJ#�'*%, �,"#�'� >%-
�%!�*�"G$#%�= #, ���&�%&�&�%''�, �%'%% ��'�>�;#,#���"''*% ()"�&!#
�"�?�� (���� = 0.7–0.8). ��;%/�&�#% >%�%!�*�"'#= ()"�&!�� �A#&"'#= !�'-
!(�%'?#= ��%/# �"�?�� �A��&�=%&�=, # 7&� >�#��/#& ! @���#���"'#G #%�"�-
+## /��#'#���"'#=, � )%� >�/��A'%% A(/%& �!","'� � ���&�%&�&�(G$#+
<;"�"+.

�#> III — �;"A� !�'��;#/#���"''*% �%�%1'*% <�(>>*, '%�%/!� �"�>"-
/"G$#%�= � �!�')"'#%� �%>��/(!&#�'�<� >%�#�/". � &"!#+ �%�%1'*+ <�(>-
>"+ �"�%? �AU%/#'=%&�= )"$% � �/'�1 #;# /�(�=-&�%�= �"�!"�#. �%�%1-
'"= >"�" ,"'#�"%& )"�&#)'� #;# >�;'��&BG �A�A$%�&�;%''*1 ()"�&�!
�A#&"'#= (���� = 0.5–0.7). ��;# � �%�%1'�1 <�(>>% >�#�(&�&�(%& '% �/'",
" /�% #;# &�# �"�!#, �'# ��<(& ;#A� ���($%�&���"&B '" �/'�� <'%,/����
()"�&!% (���� = 0.5–0.6), ;#A� ,"'#�"&B �A���A;%''*% �+�"'=%�*% &%�-
�#&��## (���� = 0.9–1.0). ��;�/'=! �&'��#&%;B'� �"'� �&"'��#&�= >�-
;���,�%;*� # �*�%;=%&�= #, �%�%1'*+ <�(>> � &%)%'#% &%!($%<� �%,�'"
�",�'�D%'#=.

�#> IV — �&�(!&(�#���"''*% �%�%1'*% <�(>>*, !�&��*% >� ���&"�(
�,���;*+ ���A%1 �";� �&;#)"G&�= �& �;"A� !�'��;#/#���"''*+ �%�%1-
'*+ <�(>>, '� �!;G)"G& /� &�%+-)%&*�%+ �*��/!�� ��;�/*+ ���A%1. Z"-
�"!&%�'�1 ���A%''��&BG &"!#+ �%�%1'*+ <�(>> =�;=%&�= !��>%�"?#= �",-
;#)'*+ @��� /%=&%;B'��&#, ��=,"''*+, '">�#�%�, � @(�"D#���"'#%�,
�+�"'�1 &%��#&��## #;# %% ,">"+���1 �"�!#���!�1. �+�"'=%�*% �%�%1-
'�-<�(>>��*% ()"�&!# �A���A;%'* �& /�(<#+ >�/�A'*+ �A�",��"'#1
(���� = 0.9–1.0); '">��&#�, >���&�"'�&�� � >�%/%;"+ �%�%1'�-<�(>>���-
<� ()"�&!" >�;'��&BG �A�A$%�&�;%'� (���� = 0.5-0.6), ," #�!;G)%'#%�
&%+ �#&("?#1, !�</" � �%�%1'�1 <�(>>% #�%G&�= �",�'�D"G$#%�= �"�!#,
,"'#�"G$#% �A���A;%''*% �+�"'=%�*% &%��#&��## (���� = 0.9–1.0).
��;�/*% ,�%�B!# >%���<� >��%&" ��<(& )"�&#)'� �*�%;=&B�= #, �%�%1-
'*+ <�(>> � &%)%'#% &%!($%<� �%,�'" �",�'�D%'#=, '� A�;%% >�,/'#% �*-
��/!# ��&"G&�= '" ,#���!( � ���A=�#-��/#&%;=�# # �"��%;=G&�= � '")"-
;�� �%�%''%<� �",�'�D%'#= #;# >�,D%. � �=/" �#/�� !�(>'*+ <�*,('��,
&"!#+ !"! �(�!# (Marmota olympus, Marmota sibirica, Marmota menzbieri #
/�(<#%), ��;�/'=! �"��%;=%&�= '" �&���� # /"D% &�%&B%� <�/( D#,'#
(Barash, 1973b; �('?��, 1981; �"J!#', 1983). 
;= �&�(!&(�#���"''*+
�%�%1'*+ <�(>> +"�"!&%�'" �;�D'"= ��?#";B'"= ��<"'#,"?#=, � !�&���1
A(/%& >�/��A'%% �!","'� � ���&�%&�&�(G$#+ <;"�"+.
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1.3.  ��/)%,C*%+ '"�#$"#�% ) '0�'�(D -- �0)'%*)+

� �>�%/%;%'#% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* �.�. T#;��
(1977) �;�D#; /��1�&�%''�% ��/%�D"'#%, >�/�",(�%�"=, )&� >�/�A'"= �&�(!-
&(�" >�%/�&"�;=%& ��A�1 �%,(;B&"& �;�D'*+ ��?#";B'*+ �,"#��/%1�&�#1. �
��=,# � 7&#� "'";#, >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* ;GA�<� �#/"
'%>�%�%''� �!;G)"%& � �%A= # 7&�;�<#)%�!#1 "�>%!& �'(&�#>�>(;=?#�'-
'*+ �&'�J%'#1.

�GA"= ���AB � >�>(;=?## '% &�;B!� >�;()"%& #'@���"?#G �& ���#+
����/#)%1 # ���&�%&�&�(G$#� �A�",�� �%"<#�(%& '" '%%, '� �/'���%�%'-
'� # �"�" �;(D#& #�&�)'#!�� #'@���"?## /;= /�(<#+ ���A%1. " 7&�1
��'��% @���#�(%&�= �#�&%�" �,"#���&'�J%'#1 >� >�#'?#>( �A�"&'�1
��=,#, !�&��(G �A�,'")"G& &%��#'"�# “��?#";B'"= �&�(!&(�"” #;# “��-
?#";B'"= ��<"'#,"?#=”. �",'��A�",#% �"�#"'&�� ��?#";B'�1 �&�(!&(�* (
<�*,('�� ,"�#�#& �& !")%�&�%''�<� ���&"�" 7;%�%'&"�'*+ <�(>>#����!.
��;# <�(>>#���!" �AU%/#'=%& �,���;*+ �",'�>�;*+ ���A%1, =�;=G$#+�=
>�&%'?#";B'*�# !�'!(�%'&"�#, �,"#���&'�J%'#= �%D/( '#�# ��'��*-
�"G&�= >�%#�($%�&�%''� '" "<�%��#�'*+ �,"#��/%1�&�#=+, � �%,(;B&"&%
!�&��*+ )"$% ��%<� @���#�(%&�= #%�"�+#= /��#'#���"'#=. ��;# D% <�(>-
>#���!" �AU%/#'=%& �,���;*+ ���A%1 � '%>�;���,�%;*� >�&���&���, �%D-
/( '#�# )"$% �&�%)"G&�= �#��;GA#�*% �,"#��/%1�&�#=, ;%D"$#% � ��-
'��% &�;%�"'&'*+ �&'�J%'#1 #;# #%�"�+## ��>�/)#'%'#=. �'*�# �;��"-
�#, +"�"!&%� �,"#��/%1�&�#1 ("<�%��#�'*1 ;#A� �#��;GA#�*1) >�%/�>-
�%/%;=%& @���( ��?#";B'�1 ��<"'#,"?##, �!",*�"G$%1 �($%�&�%''�%
�;#='#% '" >��%/%'#% �&/%;B'*+ );%'�� <�(>>#���!#.

� ��'��% ;GA�1 ��?#";B'�1 ��<"'#,"?## ;%D#& <%'%&#)%�!"= �",'�-
!")%�&�%''��&B ���A%1 � ��($%�&�;%'## �",;#)'*+ @��� /%=&%;B'��&#
(T#;��, 1991�). �&" �",'�!")%�&�%''��&B �*�"D"%&�= � &��, )&� �/'# ���A#
>��=�;=G& A�;%% �*��!(G "!&#�'��&B � &�� #;# #'�� ��/% /%=&%;B'��&#
;#A� � /��&(>% ! �>�%/%;%''*� �%�(��"� >� ��"�'%'#G � /�(<#�#. �#�-
&%�( �,"#���&'�J%'#1, A",#�(G$(G�= '" &"!�1 /#@@%�%'?#"?## >��%-
/%'#=, >�#'=&� '",*�"&B #%�"�+#)%�!�1 # �>#�*�"&B � &%��#'"+ /��#'#-
���"'#= # >�/)#'%'#=. 
��#'#���"'#% >�/�",(�%�"%&, )&� � 7;%�%'&"�-
'*+ �'(&�#>�>(;=?#�''*+ <�(>>#���!"+ ��%</" �*/%;=G&�= ���A#-/�-
�#'"'&* (“";B@"”-���A#), �(A/��#'"'&* (“A%&"”-���A#), !�&��*% >�/)#-
'=G&�= &�;B!� /��#'"'&"�, '� <��>�/�&�(G& '"/ /�(<#�# );%'"�# <�(>-
>*, # >�/)#'%''*% ���A# (�(A��/#'"'&*). ��#'=&� �)#&"&B, )&� /��#'#-
���"'#% �>���A�&�(%& >��*J%'#G (>��=/�)%''��&# �,"#���&'�J%'#1, "
#%�"�+#)%�!"= ��>�/)#'%''��&B );%'�� <�(>>* >�%/�>�%/%;=%& &% #;#
#'*% �",;#)#= � #+ >��%/%'##.

��'=&#% /��#'#���"'#= /� �#+ >�� ��&"%&�= /#�!(��#�''*�. ��%/;�-
D%'� �'�D%�&�� �>�%/%;%'#1 # !�#&%�#%� /��#'#���"'#=, >�/��A'� �"�-
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���&�%''*+ � �A,��% �.�. ��;B?�"'" � ��"�&��"�# (1977). ��&��* �A,��",
�A�(D/"= >��A;%�( /��#'#���"'#= # >�#,'"�"= %<� A%��>��'*� A#�;�-
<#)%�!#� =�;%'#%�, �A�"$"G& �'#�"'#% '" �;%/(G$#% �"D'*% �A�&�=-
&%;B�&�", !�&��*% '%�A+�/#�� ()#&*�"&B >�# "'";#,% 7&�<� @%'��%'": 1)
�&'�J%'#= /��#'#���"'#=->�/)#'%'#=, ��=,*�"G$#% /�(+ ���A%1 (/#"-
/(), /%1�&�#&%;B'* '% >�# ;GA*+ (�;��#=+, " ;#JB >�# �>�%/%;%''*+
�,"#��/%1�&�#=+, &"! )&� �� �,"#��/%1�&�#=+ �",'�<� &#>" ��<(& /��#-
'#���"&B �",'*% );%'* <�(>>*; 2) /��#'#���"'#% # >�/)#'%'#% — �",-
;#)'*% # ;#JB �&'��#&%;B'� ��=,"''*% �%D/( ��A�1 �#�&%�* >��%/%'-
)%�!#+ "!&��; #%�"�+#)%�!#% �&'�J%'#= �>�%/%;=G&�= � &"!�1 D% �&%>%-
'# >��%/%'#%� >�/)#'%''�1 ���A#, !"! # >��%/%'#%� /��#'"'&".

��# "'";#,% ��?#";B'�1 �&�(!&(�* ( <�*,('��, '"�=/( � /��#'#���"-
'#%�, J#��!� #�>�;B,(%&�= # &"!�% >�'=&#%, !"! “>��%/%')%�!"= ��;B”,
!�&��"= �>#�*�"%&�= !"! )"�&'�% >��=�;%'#% �A$%<� @%'��%'", ,"!;G)"-
G$%<��= � &��, )&� >��%/%'#% ;GA�1 ���A# >�%/�>�%/%;=%&�= %% >�;��,
��,�"�&��, ��?#";B'*� �&"&(��� # /�(<#�# +"�"!&%�#�&#!"�#. " #'/#-
�#/(";B'�� (���'% ��;B !"D/�1 ���A# �>#�*�"%&�= '" ��'��"'## !")%-
�&�%''�<� # !�;#)%�&�%''�<� "'";#," ���A%''��&%1 %% >��%/%'#=.

|%'��%' /��#'#���"'#= ( <�*,('�� >��=�;=%&�= � /�(+ ��'��'*+
@���"+. �/'" #, '#+ — &"! '",*�"%��% &%��#&��#";B'�%, #;# >���&�"'-
�&�%''�-�A(�;��;%''�% /��#'#���"'#% (locus-dependent dominance). �%�-
�#&��#";B'�% /��#'#���"'#% �,'")"%&, )&� �%,#/%'& �/%�D#�"%& �%�+ '"/
��%�# /�(<#�# ���A=�# ���%<� �#/" '" ���%� ()"�&!% �A#&"'#=, �/'"!� ,"
%<� >�%/%;"�# �' ��D%& &%�>%&B >��"D%'#% # /%��'�&�#���"&B >�/)#'%-
'#%. �&'�J%'#= &%��#&��#";B'�<� /��#'#���"'#= ( <�*,('�� )"$% ��%-
<� >��=�;=G&�= �� �,"#��/%1�&�#=+ �%D/( �,���;*�# ���A=�# �/'�<�
>�;", ( !�&��*+ '"#A�;%% �A��&�%'" �'(&�#�#/��"= !�'!(�%'?#= ," !��-
���*% # ,"$#&'*% �%�(��*, &.%. ," D#,'%''�% >���&�"'�&��. � '%!�&��*+
�#/��, �&'��=$#+�= ! !"&%<��## (�;��'� �/#'�)'*+, &%��#&��#";B'�%
/��#'#���"'#% ��D%& >��=�;=&B�= # � �&'�J%'#=+ �%D/( �",'�>�;*�#
���A=�#. �/'"!� )"$% ( �"�?�� # �"��! �&�(&�&�(%& !�'!(�%'?#= ," !��-
���*% �%�(��* # (A%D#$", >��!�;B!( 7&��( >�%>=&�&�(G& ,"!�'* �",-
�'�D%'#=.

� '"#A�;%% >���&�1 # �&)%&;#��1 @���% �&'�J%'#= &%��#&��#";B'�<�
/��#'#���"'#= �!;"/*�"G&�= ( �,���;*+ �",�'�D"G$#+�= �"��!: “+�-
,=1!"” ()"�&!" #,<�'=%& ��%+ /�(<#+ �"��! � �+�"'=%��1 &%��#&��##, ;#A�
/��#'#�(%& '"/ '#�# � >�%/%;"+ �<�"'#)%''�<� >���&�"'�&�" (“=/�"”
()"�&!") �A;#,# <'%,/���1 '��*. �%��#&��#";B'�% /��#'#���"'#% ���1-
�&�%''� # �"�?"� '%!�&��*+ �#/�� <�*,('��.

� �'�<#+ /�(<#+ �#/�� �,"#���&'�J%'#= �%D/( �,���;*�# ���A=�#
�/'�<� >�;", #, >�%D/% ��%<�, �"�?"�#, ��<"'#,��"'* '" ��'��% #%�"�+##
/��#'#���"'#=. � �&��<�� ��*�;% �;��", #%�"�+#=, #;# >��=/�! /��#'#-
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���"'#=, �!;"/*�"%&�= � <�(>>"+ ���A%1, !�'!(�#�(G$#+ ," /��&#D%'#%
�/'�1 # &�1 D% ?%;# (Cole, Shafer, 1966, ?#&. >�: �"'��, 1983). "#A�;%%
�)%�#/'*1 �;()"1 — !�'!(�%'?#= ," #�&�)'#!# !���". �� �%�% �",�#&#=
7&�;�<#)%�!#+ >�%/�&"�;%'#1 &%��#' “#%�"�+#=” �"�>���&�"'#;�= # '"
/�(<#% �;()"# '%�"�'�?%''�<� (�>%+" ���A%1, � )"�&'��&#, '" �@%�( �",-
�'�D%'#=. ��#'=&� �)#&"&B, )&� /;= �"�?�� '%�<�"'#)%''*1 #;# >�%#�(-
$%�&�%''*1 /��&(> ! �"�!"� �;(D#& >�#,'"!�� �*��!�<� #%�"�+#)%�!�-
<� �"'<", " �*'(D/%''�% �<�"'#)%'#% ��,��D'��&# �>"�#�"'#= ;#A� �%!-
�(";B'"= /%>�#�"?#= — >�!","&%;%� '#,!�<� ��?#";B'�<� �&"&(�".

� ��'��% "'";#," ��?#";B'�1 �&�(!&(�*, � &�� )#�;% #%�"�+## /��#-
'#���"'#=, ;%D#& !�;#)%�&�%''*1 ()%& 7;%�%'&�� >��%/%'#= � >"�'*+
�,"#��/%1�&�#=+ (/#"/"+). ��'&"!& �%D/( /�(�= ���A=�# �"���"&�#�"%&-
�= !"! 7;%�%'&"�'"= �&�(!&(�'"= ��=,B, !�&��"= ��D%& A*&B ;#A� �#��%&-
�#)'�1 (7!�#>�&%'?#";B'�1), ;#A� "�#��%&�#)'�1. � '";#)## "�#��%&-
�## ��D'� <����#&B � &�� �;()"%, %�;# �/'" ���AB � /#"/% #'#?##�(%&
A�;BJ%% )#�;� �>�%/%;%''*+ ��?#";B'*+ "!&��, )%� /�(<"=. � >��&#�-
'�� �;()"%, &.%. >�# �"�'�� )#�;% ��?#";B'*+ "!&�� (#;# >�# �&"&#�&#-
)%�!# '%/��&��%�'�1 �",'#?%), >"�'"= ��=,B >�#,'"%&�= 7!�#>�&%'?#";B-
'�1. � 7&�� �;()"% '# �/'( #, ���A%1 � /#"/% '%;B,= >�#,'"&B '# /��#'#-
�(G$%1, '# >�/)#'%''�1.

�#��%&�#)'*% >"�'*% ��=,# � ���A$%�&�"+ <�*,('�� �&'��#&%;B'�
�%/!# # �&�%)"G&�=, � )"�&'��&#, ( ���A%1, '"+�/=$#+�= � �/#'"!����
��&#�"?#�''�� ���&�='##, '">�#�%�, ( &%��#&��#";B'*+ �"��!. ���",/�
)"$% �,"#��/%1�&�#= �!",*�"G&�= "�#��%&�#)'*�#, )&� �A(�;��;%'�
�",'*� ��&#�"?#�''*� ���&�='#%� >"�&'%���. ����!(>'��&B >"�'*+
"�#��%&�#)'*+ ��=,%1 �;(D#& �&�"D%'#%� ��?#";B'�1 �&�(!&(�*, # ;#JB
� 7&�� �;()"% >�"���%�'� <����#&B � >%���'";#,"?## �,"#���&'�J%'#1,
>��=�;%'## /��#'#���"'#=, /#@@%�%'?#"?## @('!?#1 ;#A� �&"'��;%'##
@#!�#���"''*+ >��%/%')%�!#+ ��;%1 ('">�#�%�, ;#/#���"'##).

��;#)%�&�%''*1 ()%& 7;%�%'&�� ��?#";B'�<� >��%/%'#= � >"�'*+ �,"-
#��/%1�&�#=+ >����/=& � '"A;G/%'#=+ ," #'/#�#/(";B'� (,'"�"%�*�#
#;# �%)%'*�# ���A=�#. 
;= /%&";B'�<� �>#�"'#= # >��;%/(G$%<� !�;#-
)%�&�%''�<� "'";#," ��?#";B'�1 �&�(!&(�* �,"#��/%1�&�#= >�#'=&� !;"�-
�#@#?#���"&B. � <�*,('�� #+ ��D'� �",/%;#&B '" )%&*�% ��&#�"?#�''�-
@('!?#�'";B'*% <�(>>*: (1) �#��;GA#�*%, (2) �#&(";#,��"''*% "<�'#�-
&#)%�!#%, (3) "<�%��#�'*% # (4) #,A%<"'#% !�'&"!&�� � >"�&'%�"�#. ��#
>��;%/'#% <�(>>* �AU%/#'=G& �,"#��/%1�&�#=, '",*�"%�*% "<�'#�&#)%�-
!#�#. #D% >�#�%/%'* !�"&!#% �>#�"'#= >%�%)#�;%''*+ �,"#��/%1�&�#1
# #+ #;;G�&�"?## '" >�#�%�% >%�)"'�!.

)����*��
+� 
/���������
�� �AU%/#'=G& �",;#)'*% >��%/%')%�!#%
"!&*, ��=,"''*% � �A�;%/��"'#%� >"�&'%�", � &�� )#�;% '",�-'",";B'*% #
'",�-"'";B'*% !�'&"!&*, �A'G+#�"'#% >"�&'%�" (!���% '�����1 # "'";B-
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'�1 �A;"�&#), �;%/��"'#% ," >"�&'%���, '";%,"'#% '" >"�&'%�", >%�%;%,"-
'#% )%�%, >"�&'%�" # >�/;%,"'#% >�/ '%<�, ��?#";B'*% )#�&!# (<�(�#'< #
";;�<�(�#'<), �!()#�"'#% # '%!�&��*% /�(<#%.

�A�;%/��"'#% >"�&'%�" � @���% ��/�-��/��:���� !�'&"!&" (�#�. 1.13, )
#;# ���*;�
���� �",;#)'*+ )"�&%1 %<� &%;" (�#�. 1.13, %) �A*)'� >�%/�"�=-
%& ��% /";B'%1J#% �,"#��/%1�&�#= >�# >%���1 ��&�%)% ,'"!��*+ ���A%1,
'">�#�%�, �"�?" � �"�!�1, );%'�� �/'�1 �%�%1'�1 <�(>>*, �"�?�� #, �/-
'�1 <�(>>#���!# # &.>. �%D% '",�-'",";B'*1 !�'&"!& >�%/�"�=%& "<�%��#�-
'*% �,"#��/%1�&�#= �%D/( '%,'"!��*�# >"�&'%�"�# #;# ���A=�#-���%-
/=�#. �A'G+#�"'#%, # � >%��(G �)%�%/B, '",�-'",";B'*1 !�'&"!& �>���A-
�&�(%& #'/#�#/(";B'��( �>�,'"�"'#G, # /";B'%1J#% �,"#��/%1�&�#= >"�&-
'%��� �",�#�"G&�= � ,"�#�#���&# �& �%,(;B&"&�� �>�,'"�"'#= (“���1” #;#
“)(D�1”). ���;% >%���<� �,'"!��#&%;B'�<� !�'&"!&" >"�&'%�* '%�%/!� ('�
����%� '% �A=,"&%;B'�) >%�%+�/=& ! A�;%% &$"&%;B'��( �A�;%/��"'#G /�(<
/�(<" >(&%� �A'G+#�"'#= �",;#)'*+ )"�&%1 &%;". �"!�% �A�;%/��"'#% >�-
,��;=%& >�;()#&B /�>�;'#&%;B'(G #'@���"?#G � @#,#)%�!�� # @#,#�;�-
<#)%�!�� ���&�='## >"�&'%�". �&��( D% �>���A�&�(G& ��/�-����:�+� !�'-
&"!&* (�#�. 1.13, �) # �A�;%/��"'#% <%'#&";#1. ��/�A'"= @���" �,"#��/%1-
�&�#1 )"$% ��%<� �&�%)"%&�= >�# ��&�%)% �",'�>�;*+ ���A%1, '� '%�%/!� #
( �"�?��, !�&��*% &"!#� �>���A�� >�;()"G& #'@���"?#G � ��?#";B'��
�"'<% >"�&'%�".

�'�<#% ���A# >��=�;=G& #'&%�%�
! ���%�( >"�&'%�( # >��;% >�%/�"�#-
&%;B'�<� �>�,'"�"'#=. �&� ��D%& �*-
�"D"&B�= � @���% �����
���� �/'�1
���A# ," /�(<�1. �"!"= �%"!?#= &#>#)-
'" /;= �"�?" >�# ��&�%)% � �"�!�1,
���A%''� � >%�#�/ 7�&�(�". �;%/��"-
'#% +"�"!&%�'� &"!D% /;= ��;�/*+
,�%�B!�� >�# ��&�%)% � ���A=�#-��-
/#&%;=�#.

|���" >��%/%'#=, �A�,'")"%�"=
!"! ����/���� '" >"�&'%�" (�#�. 1.14),
�>#�"'" ( �#/�� � �%�%1'�-<�(>>�-
�*� �A�",�� D#,'# (������, 1981").
�'" '"#A�;%% &#>#)'" /;= >��%/%'-
)%�!�<� �%>%�&("�" ��;�/*+ #;# >�/-
)#'%''*+ ���A%1, # >� ���%�( �'%J-
'%�( >��=�;%'#G '">��#'"%& >�>*&-
!( ! �"/!%. ��;�/"= ���AB, ,"�%&#�
�,���;(G, >�/A%<"%& ! '%1 �,"/# #;#
�A�!(, �&"'��#&�= >%�%/'#�# ;">"�#

�#�. 1.13. ���%/%'#% >%�)"'�! >�#
�A�;%/��"'## >"�&'%�":  — '",�-'"-
,";B'*1 !�'&"!&, % — �A'G+#�"'#%
(� /"''�� �;()"% — �A�;%/��"'#%
A�GJ'�1 D%;%,*), � — '",�-"'";B-
'*1 !�'&"!&. �#�('!# �.�. ��#�#'".
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'" �>#'( >"�&'%�" # � &"!�1
>�,% ,"/%�D#�"%&�= '" 1-2 �%-
!('/* (�#�. 1.14, ). ��;�/*%
���A# '%�%/!� '";%,"G& '"
�>#'( /�#D($%<��= >"�&'%�",
A%<(& �;%/�� # >%�#�/#)%�!#
>��&��=G& ���# /%1�&�#=, �&"-
�"=�B /%�D"&B�= ;">"�# ,"
�>#'( �,���;�1 ���A#. ���%-
/%'#% #'#?#"&��" �,"#��/%1-
�&�#= � 7&�� �;()"% �*<;=/#&
!"! �%�#= )%�%/(G$#+�= �;%-
/��"'#1 # '";%,"'#1. 
%&%-
'*J, �;%/(= ," ��/#&%;%� #
'";%,"= � �",A%<", ��D%& �!"-
,"&B�= �%�+�� '" %<� �>#'%
(�#�. 1.14, %).

�;%/��"'#% # '";%,"'#%,
>�-�#/#���(, @('!?#�'";B'�
��=,"'* � >��%/%'#%�, �>�-
��A�&�(G$#� �A�;%/��"'#G
>"�&'%�". �/'"!�, >��#��
7&�<�, �'# �*>�;'=G& /�>�;-
'#&%;B'(G @('!?#G /%��'-
�&�"?## >�/)#'%''�<� >�;�-
D%'#= ��;�/*+ ���A%1 >� �&-
'�J%'#G ! �,���;*� );%'"�
<�(>>*.

���A(G @���( �,"#��-
/%1�&�#1, �>���A�&�(G$(G
(!�%>;%'#G ��?#";B'*+ ��=-
,%1, >�%/�&"�;=G& ��"�-
��:�+� ����	� (������� # ��-
���������). �'�<#% #��;%/�-
�"&%;# �&�%)"G&, )&� <�(�#'<
#<�"%& �"D'(G ��;B � (�&"-
'��;%'## �&'�J%'#1 �%D/(
/�(�= ���A=�# #, !���% &�<�,
>�/"�;=%& "<�%��#�'(G ��&#-
�"?#G >"�&'%�" (Marler, 1968;
Barnet, 1969; Spigel, Fraser,
1974). � #��;%/��"'#=+ '"

�#�. 1.14. ";%,"'#% '" >"�&'%�" ( >%�)"'�!:
 — �A*)'"= @���", % — '";%,"'#% /%&%'*-
J" '" �>#'( �,���;�1 ���A#.

�#�. 1.15. ��?#";B'"= )#�&!" (<�(�#'<) ( >%�-
)"'�!:  — >�," >�/�&"�;%'#= >�/ )#�&!( ((
,�%�B!" �>�"�"), % — >�;'�% >�/�&"�;%'#% >�/
)#�&!( (( ,�%�B!" �'#,(), �, $ — )#�&!" >�/)#-
'%''*� ,�%�B!�� (�;%�") /��#'"'&" (�>�"�") �
>�,#?## “�'#,(”, & — )#�&!" >�/)#'%''*�
,�%�B!�� (�>�"�") /��#'"'&" (�;%�") � >�,#?##
“��%�+(”, � — )#�&!" /��#'"'&�� (��%�+() >�/-
)#'%''�<� ,�%�B!". �#�('!# �.�. ��#�#'".
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A�;BJ�1 >%�)"'!%, Rhombomys opimus, >�!","'�, )&� �($%�&�(%& �>�%/%-
;%''"= ,"�#�#���&B �%D/( #%�"�+#)%�!#�# �&'�J%'#=�# � <�(>>% # �,"#-
��/%1�&�#=�# >�# )#�&!"+ (��;B?�"' # /�., 1977). �#�&!" �A*)'� '")#'"%&-
�= � <�;��* >"�&'%�" # >��&%>%''� ��%$"%&�= � �&���'( �>#'* # +���&"
(�#�. 1.15). �,���;*% ���A# ��<(& '")"&B )#�&!( � �&�%& '" �>%?#@#)%�!(G
>�,( >�/�&"�;%'#= (�#�. 1.15, , %), !�&��(G )"$% >�#'#�"G& ���A# '#,!�-
<� ��?#";B'�<� �"'<". ��/)#'%''*% ���A#, '")"�J#% )#�&#&B /��#'"'&",
/%;"G& 7&� �)%'B ��&���D'�, �"�>�;"<"=�B �A*)'� '#D% >"�&'%�" (�#�.
1.15, �, $). ��;# D% >�/)#'%''*1 ,�%�%! '"+�/#&�= �*J% /��#'"'&", �'
)#�&#&, !"! >�"�#;�, &�;B!� <�;��( (�#�. 1.15, &). 
��#'"'& D%, ,"'#�"=
�%�+'GG >�,#?#G, '"�";#�"%&�= '" >"�&'%�" ��%� &%;�� (�#�. 1.15, �) #
)#�&#& '% &�;B!� <�;��(, '� # ,"&*;�!, # �>#'( >�/)#'%''�1 ���A#. �"!
>�"�#;�, /%1�&�#= /��#'"'&" �&;#)"G&�= A�;BJ%1 �%,!��&BG, 7'%�<#)'��-
&BG, # )#�&!" ��D%& �&"&B >�#'(/#&%;B'�1.

�����/���� >�/ >"�&'%�" )"$% ��%<� '"A;G/"%&�= � !�'&"!&"+ /%&%'*-
J%1 � �,���;*�# ���A=�#, >�#)%� #'#?#"&��"�# &"!�<� �,"#��/%1�&�#=
��%</" �*�&(>"G& /%&%'*J#. �'# "!&#�'� �;%/(G& ," �,���;*� ,�%�B!��
# >��;%,"G& >�/ %<� D#��&�� ;#A� �>%�%/#, ;#A� �A�!(. �")"�&(G ��;�-
/�1 ,�%�%! �&"�"%&�= >�/;%,&B �'#,(, '%���&�= '" >��&#��/%1�&�#% �,���-
;�<�, !�&��*1 �&���")#�"%&�= �& /%&%'*J" #;# �&&";!#�"%& %<� >%�%/'#-
�# ;">"�#. ��/;%,"'#% >�/ >"�&'%�" ��&�%)"%&�= � �%>%�&("�% >��%/%'#=
# ( �,���;*+ ���A%1, >�#)%� #'#?#"&��"�# &"!�<� ��/" !�'&"!&�� ��%</"
=�;=G&�= '#,!��"'<��*% ,�%�B!#. �� �,"#��/%1�&�#=+ �,���;*+ ���A%1
>�/;%,"'#% '%�%/!� �<�"'#)#�"%&�= &%�, )&� >�/)#'%''"= ���AB, >�/�1/=
! �#/=$%�( /��#'"'&(, >�����*�"%& ���G <�;��( �'#,( >�/ <�;��( /��#-
'"'&" (�#�. 1.16, ).

������/���� )%�%, >"�&'%�" )"$% ��%<� �&�%)"%&�= ( �,���;*+ ���A%1
>� �&'�J%'#G ! ��;�/*�, " &"!D% ( �*��!��"'<��*+ �"�?�� >� �&'�J%-
'#G ! �"�!"�. 
%1�&�#= #'#?#"&��" !�'-
&"!&" '">��#'"G& �"�!#���!( '%D#��<�
�AU%!&" �%!�%&�� A�GJ'�1 D%;%,* (�#�.
1.16, %).

� );%'�� �%�%1'*+ <�(>>, " &"!D% (
�,���;*+ �"�?�� # �"��! �'�<#+ �#/�� <�*-
,('�� �� ��%�= �&/*+" #;# �'" ��D'� '"-
A;G/"&B &"!(G @���( >��%/%'#=, !"! �	�-
��
����: ,�%�B!# �#/=& #;# ;%D"& � &%�'��
&"!&#;B'�� !�'&"!&% (�#�. 1.17). � <'%,/% �
�/'( �A$(G “!()(” ��A#�"G&�= /%&%'*J#
# ��/#&%;#. � ;"A��"&��'*+ (�;��#=+ >�#
��/%�D"'## <�*,('�� � !;%&!"+, " &"!D% �
&%�&"+ >"�'�<� ��"D#�"'#=, 7&" @���" >�-

�#�. 1.16. ��/;%,"'#% >�/ >"�&-
'%�" () # >%�%;%,"'#% )%�%,
'%<� (%). �#�('!# �. �. ��#-
�#'".
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�%/%'#= �&�%)"%&�= �)%'B )"�&�.
� %�&%�&�%''*+ (�;��#=+ �!()#-
�"'#% )"$% ��%<� >��#�+�/#&
�'(&�# (A%D#$" ('">�#�%�,
'��*) # >�7&��( '%/��&(>'� /;=
�%<#�&�"?##. �/'"!� � &%>;*%,
��;'%)'*% /'# �&/*+"G$#%
>"�* #;# <�(>>* ,�%�B!��, '"+�-
/=$#%�= � &%�'�� &"!&#;B'��

!�'&"!&%, ��D'� (�#/%&B # '" >��%�+'��&#, )"$% ��%<� ( �+�/" � '��(.
�#��;GA#�*% �,"#��/%1�&�#=, ���A%''� &%, � !�&��*+ �&�%)"G&�=

>�/;%,"'#% >�/ >"�&'%�", '";%,"'#% '" '%<� #;# <�(�#'<, �>���A�&�(G&
>�%/�&��"$%'#G !�'@;#!&'*+ �#&("?#1 # >�/"�;=G& "<�%��#�'(G ��&#-
�"?#G ����/#)%1 (Barnett, 1969; ��;B?�"' # /�., 1977; Agren et al., 1989).

<������/�
���+� �����������	�� 
/���������
�� �AU%/#'=G& ��%
@���* "<�'#�&#)%�!�<� >��%/%'#=, ," #�!;G)%'#%� >��=�;%'#1 >�=��1
"<�%��##, ! !�&���1 �&'��=&�= >�%�;%/��"'#=, "&"!# # �+�"&!#. �;%�%'&*
�#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%/%'#=, >�%/�&"�;=G$#% ��A�1
�&"&#)'*% >�,* #;# �*�",#&%;B'*% /�#D%'#=, � /��&"&�)'�1 �&%>%'# �&%-
�%�&#>'*. �'# �� �'�<�� �+�D# # (,'"�"%�* ( �",'*+ �#/�� <�*,('��.

� �/'��( #, &"!#+ 7;%�%'&�� �&'��#&�= ��	�
�� ����	� ����/+, !�-
&��(G ,�%�%! >�#'#�"%& >�# >�#A;#D%'## >"�&'%�", >�# 7&�� �' ;#A�
>����")#�"%&�= ! '%�( A�!�� (�#�. 1.18, ), ;#A� �&���")#�"%&�= � �&�-
��'( (�#�. 1.18, %). 
;= ���A#, >�#'=�J%1 A�!��(G �&�1!(, �A*)'� +"-
�"!&%�'" �&&='(&"= � �&���'( >"�&'%�" ,"/'== ;">" (�#�. 1.18, %, $); #'�</"
>�#>�/'#�"%&�= �/'" #;# �A% >%�%/'#% ;">* (�#�. 1.18, $). ��!��"= �&�1-
!" '%�%/!� ��>����D/"%&�= ���������: (<��D"G$"= ���AB, ��+�"'==
��#%'&"?#G &%;" � A�!���1 �&�1!%, A*�&�*�#, !���&!#�# J"<"�# >%�%-
�%$"%&�= � �&���'( >"�&'%�", >�#'(D/"= &�<� ! �&�&(>;%'#G #;# >�#-
'=&#G /������� ����	�. � >�,% ,"$#&'�1 �&�1!# ,�%�%! �"/#&�= '"
,"/'#% ;">*, >%�%/'#% >�#D#�"%& ! <�(/#, " <�;��( � >�#�&!�*&*� �&��
>����")#�"%& � �&���'( >��&#�'#!" (�#�. 1.18, %). ��# >�#A;#D%'## >"�&-
'%�" ,�%�%! #, ,"$#&'�1 �&�1!# ��D%& ���%�J"&B !���&!#% 
+���+ —
�&&";!#�"'#% ��>%�'#!" �/'�1 #;# �A%#�# >%�%/'#�# ;">"�# (�#�. 1.18,
&), ;#A� (<��D"G$#% A���!# � %<� �&���'(. ��;# ,�%�%! >�;'��&BG �*>-
�=�;=%&�= '" ,"/'#+ !�'%)'��&=+ # �",���")#�"%&�= @��'&";B'� ! ��-
>%�'#!(, �' �!",*�"%&�= � 
����	��:��� ����	�, !�&��(G >"�&'%�*
>�#'#�"G& >�# ��	����
���� — �/'�� #, �#/�� A��BA*, !�</" ��>%�-
'#!# '"'��=& /�(< /�(<( (/"�* �*&='(&*�# >%�%/'#�# ;">"�# (�#�.
1.18, �). ��# A�!�#���"'## >"�&'%�* ��<(& ,"�%�%&B '" '%!�&���% ��%-
�=, " ,"&%� ��,�A'��#&B �%�#G (/"���. ���BA" >�# A�!�#���"'## '%
>�#��/#& ! &�"��#���"'#G ��>%�'#!", " "&"!# � (!(�"�# � 7&�1 �#&("-

�#�. 1.17.  �!()#�"'#% >%�)"'�! �� ��%�=
�&/*+" () # �'" '" >��%�+'��&# (%). �#-
�('!# �.�. ��#�#'".
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?## )�%,�*)"1'� �%/!#.
��A%D/%''*1 >"�&'%� >�%-
!�"$"%& A��BA( # >�#'#�"-
%& /������* ����	�, >�#
!�&���1 <�;��" ,">��!#'(-
&" ��%�+, <;"," >�#!�*&*, "
>%�%/'#% ;">* �*&='(&* �
�&���'( ��>%�'#!" (�#�.
1.18, $), ;#A� �>"�"%&�= A%<-
�&���.

� �#&(";#,��"''��( "<�-
'#�&#)%�!��( >��%/%'#G
��D'� �&'%�&# # &"! '",*-
�"%�*% ����������:�+� (��-
�����
�+�) ����	� (Grant,
Mackintosh, 1963; ��;B?�"',
�"�+#'", 1974; ��;B?�"' #
/�., 1977; Agren et al., 1989a;
������, 2000", 2005A). �
�,���;*+ ���A%1 7&�& &#>
�,"#��/%1�&�#1 �&�%)"%&�=
&�;B!� � ;"A��"&��'*+ (�;�-
�#=+, &.%. � 7!�>%�#�%'&";B-
'*+ <�(>>"+ #;# � �>*&"+
>�# >"�'�� ��"D#�"'## '"
“'%1&�";B'�1 &%��#&��##”.
� %�&%�&�%''*+ (�;��#=+ >�#'(/#&%;B'*% )#�&!# ,"�%<#�&�#���"'* &�;B!�
�%D/( );%'"�# �/'�1 �%�%1'�1 <�(>>*. ��#'(/#&%;B'"= )#�&!" �;(D#&
�>%?#@#)%�!�1 /%��'�&�"?#%1 �#;* # A�;%% �*��!�<� ��?#";B'�<� >�;�-
D%'#= �/'�<� ,�%�B!" >� �&'�J%'#G ! /�(<��(.

� >%�)"'!# �"<'%�", Gerbillus dasyurus, �,"#��/%1�&�#= >�/�A'�<�
��/" '"A;G/";# � 7!�>%�#�%'&"+ >� >"�'��( ��"D#�"'#G �"�?�� '"
“'%1&�";B'�1 &%��#&��##”. � 7&�1 �#&("?## #'#?#"&�� >�#'(/#&%;B-
'�1 )#�&!#, /%1�&�#= !�&���<� �&;#)";#�B >��*J%''�1 "<�%��#�'��&BG,
�*;#,*�"; # �*)%�*�"; J%��&B '" �>#'% >"�&'%�", �/'���%�%''� (/%�-
D#�"= %<� >%�%/'#�# ;">"�#, '% >�,��;== �*��"&B�= # (A%D"&B (�#�. 1.19,
). � ��'<�;B�!�1 >%�)"'!#, Meriones unguiculatus, #'#?#"&�� >�#'(/#-
&%;B'�1 )#�&!# �A*)'� >%�%���")#�"; >"�&'%�" '" �>#'( # '%!�&���%
��%�= (/%�D#�"; � &"!�� >�;�D%'## (�#�. 1.19, %). ��A�&�%''� )#�&!#
!"! &"!���1 � 7&�1 �#&("?## '% >��#�+�/#&, +�&= �*��!��"'<��"= ���AB
��D%& &$"&%;B'� �A'G+"&B (�A�;%/��"&B) (/%�D#�"%��<� �#;�1 '#,!�-
�"'<���<� ,�%�B!".

�#�. 1.18. �;%�%'&* �#&(";#,��"''�<� "<�'#-
�&#)%�!�<� >��%/%'#= ( >%�)"'�!.  — A�!�-
�"= �&�1!" (( ,�%�B!" �>�"�"), % — A�!��"=
�&�1!" (( ,�%�B!" �;%�") # ,"$#&'"= �&�1!" ((
,�%�B!" �>�"�"), � — A�!�#���"'#%, $ — A�!-
�%��!"=  �&�1!" (( ,�%�B!" �;%�") # �%�&#!";B-
'"= ,"$#&'"= �&�1!" (( ,�%�B!" �>�"�"), & —
�*>"/-�&&";!#�"'#% (( ,�%�B!" �>�"�"). �#�('-
!# �.�. ��#�#'".



38

�/������� 	����	��
>�/�",(�%�"%& &"!(G �%"!-
?#G, !�</" ,�%�%! �%"<#�(-
%& '" >�#A;#D%'#% >"�&'%-
�", �&+�/= #;# �&A%<"= '"
A%,�>"�'�% �"��&�='#%,
/"D% %�;# "<�%��#�'*% '"-
�%�%'#= ( &�<� '#!"! '%
>��=�;=G&�=.

�'";#, ��?#";B'�1 �&�(!-
&(�* � <�(>>#���!"+ <�*,('�� ��'��*�"%&�= '" �",;#)'*+ �>���A"+ !�;#)%-
�&�%''�1 �?%'!# �>#�"''*+ �*J% >"�'*+ (/#"/'*+) �,"#��/%1�&�#1. ���!�;B-
!( �%,(;B&"& �,"#��/%1�&�#1 �� �'�<�� ,"�#�#& �& >�;" >"�&'%���, !�'&"!&* �
�/'�>�;*+ # �",'�>�;*+ /#"/"+ '%�A+�/#�� "'";#,#���"&B >� �&/%;B'��&#.

�/'#� #, �A$%>�#'=&*+ >�!","&%;%1, +"�"!&%�#,(G$#+ (>��=/�)%'-
'��&B �&'�J%'#1 #, ���&�%&�&�%''�, ��?#";B'(G �&�(!&(�(, �;(D"& ��-
��	�+ ���������� /#"/'*+ ��=,%1 (�), !�&��*% �"��)#&*�"G& !"! /�;G
"!&��, #'#?##���"''*+ A�;%% "!&#�'�1 ���ABG � >"�%, �& �A$%<� )#�;"
"!&�� /"''�<� &#>" �� �,"#��/%1�&�#=+ /"''�1 >"�* ���A%1 (de Waal, 1977;
Payman, Swanson, 1981; Schilder, 1988; ������, 1990, 2000"). ��# &"!��
�>���A% >�/�)%&" �%;#)#'* #'/%!��� "�#��%&�## �"�B#�(G& �& 0.5 >�#
>�;'�� �&�(&�&�## "�#��%&�## (7!�#>�&%'?#";B'"= ��=,B) /� 1.0 >�# '"-
;#)## ;#/%�" #;# /��#'"'&" ("�#��%&�#)'"= ��=,B). � /%1�&�#&%;B'��
�($%�&���"'## (�&�1)#��1 ��?#";B'�1 ��=,# ��D'� �(/#&B &�;B!� � &��
�;()"%, %�;# !�'&"!&* �%D/( ���A=�# �&�%)"G&�= �%<(;=�'�. ��;# D% (
>"�* ���A%1 ,"@#!�#���"'� &�;B!� 1–2 !�'&"!&", �%��=&'��&B �J#A!# >�#
�?%'!% �&%>%'# "�#��%&�## �,"#��/%1�&�#1 �!",*�"%&�= �)%'B �*��!�1.
��7&��( >�# �"�)%&"+ #'/%!��� "�#��%&�## �%!��%'/(%&�= ()#&*�"&B
;#JB �";#/'*% /#"/* � )#�;�� !�'&"!&�� �%D/( ���A=�# '% �%'%% >=&#.

�,"#��/%1�&�#= �%D/( >"�&'%�"�#, � ,"�#�#���&# �& #+ >�;", ��,�"�-
&" # <�(>>���1 >�#'"/;%D'��&#, ��<(& A*&B "<�%��#�'*�#, �#&(";#,�-
�"''*�# "<�'#�&#)%�!#�# #;# �#��;GA#�*�#. Z"�"!&%��� !�'&"!&��
�>�%/%;=%&�= # &#> �&'�J%'#1 /��#'#���"'#=->�/)#'%'#=. ��;# "�#�-
�%&�#= �,"#��/%1�&�#1 >��=�;=%&�=, � ��'��'��, � "<�%��#�'*+ �,"#��-
/%1�&�#=+, &� �%)B #/%& �A �����;�� ��������
���� (�#�. 1.20).

� �#/�� � �%�%1'�-<�(>>��*� �A�",�� D#,'# �&'�J%'#= /��#'#��-
�"'#=->�/)#'%'#= '% >�#��/=& ! @���#���"'#G D%�&!�1 #%�"�+#)%�!�1
�#�&%�*, ��'��"''�1 '" /%��'�&�"?## �&!�*&�1 "<�%��##. �<�'#�&#)%�-
!#% �,"#��/%1�&�#= �%D/( );%'"�# �%�%1'�1 <�(>>* �A*)'� >��#�+�/=&
� �=<!�1 @���%. �%� '% �%'%%, � �%�%1'*+ <�(>>"+ @���#�(%&�= #%�"�+#-
)%�!"= �&�(!&(�" �,"#���&'�J%'#1, !�&��"= '"!;"/*�"%& �&>%)"&�! '"
�&#;B >��%/%'#= #;# >��%/%')%�!#% ��;# !"D/�<� );%'" <�(>>* (��;B?�"'

�#�. 1.19. �",;#)'*% �"�#"'&* >�#'(/#&%;B'�1
("<�%��#�'�1) )#�&!# ( >%�)"'�! (>�=�'%'#= �
&%!�&%). �#�('!# �.�. ��#�#'".
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# /�., 1977; ������, 1981", 1990, 1997"). ��/�A'(G ��?#";B'(G �&�(!&(�(
��D'� '",�"&B �����;��� ������������ (������, 2000"). ��;%% >�/��A'�
�",;#)'*% @���* /��#'#���"'#=->�/)#'%'#= � 7;%�%'&"�'*+ �'(&�#>�-
>(;=?#�''*+ <�(>>#���!"+ <�*,('�� �>#�"'* � ���&�%&�&�(G$#+ <;"�"+.

� �;%/(G$#+ <;"�"+ /"'� �>#�"'#% +"�"!&%�#�&#! >���&�"'�&�%''�-7&�-
;�<#)%�!�1 �&�(!&(�* # %% �%,�''�1 /#'"�#!# ( �#/��, >�#'"/;%D"-
$#+ ! �",'*� �%�%1�&�"� <�*,('��, /;= !�&��*+ ! '"�&�=$%�( ��%�%'#
��A�"'* A�;%% #;# �%'%% >�;'*% /"''*% #, /��&(>'*+ ;#&%�"&(�'*+ #�-
&�)'#!��. �'�<#% �#/* #�!;G)%'* #, �>#�"'#= � ��=,# � �&�(&�&�#%�
'%�A+�/#�*+ ��%/%'#1. 
;= �=/" /�(<#+ �#/�� >�#�%/%'* ;#JB �"�*%
�A$#% +"�"!&%�#�&#!#, >��!�;B!( #�%G$#+�= /"''*+ '%/��&"&�)'� /;=
A�;%% >�;'�<� "'";#,".

� '"�&�=$%1 ��'�<�"@## '% �"���"&�#�"G&�= �#'"'&��>'*% <�*,('*
(Rattus rattus, Rattus norvegicus, Mus musculus, Mus domesticus) >�&��(, )&�,
��->%��*+, 7&#� �#/"� >���=$%'" �AJ#�'"= # +���J� #,�%�&'"= �>%?#"-
;#�&"� ;#&%�"&(�", #, ��-�&��*+, >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!-
&(�" >�>(;=?#1 �#'"'&��>'*+ <�*,('��, +"�"!&%�#,(G$"=�= �*��!�1
>;"�&#)'��&BG # #,�%')#���&BG, � ,'")#&%;B'�1 �&%>%'# "/">&#���"'"
'% ! %�&%�&�%''�1, " #�!(��&�%''�1 "'&��>�<%''�1 ��%/%.


;= '%�!�;B!#+ �#/��, #,()%''*+ "�&���� '"�&�=$%1 ��'�<�"@##,
>�#�%/%'* '"#A�;%% >�;'*% +"�"!&%�#�&#!# >���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(�*, � &�� )#�;% �?%'!# �&%>%'# "<�%<#���"''��&# ���A%1 �
7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#���!"+ (>� �%;#)#'% ����),
'";#)#% �%,�''*+ �"�#"?#1 >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1, �>#-
�"'#% �,"#��/%1�&�#1 �%D/( �,���;*�# # ��;�/*�# ���A=�#, �?%'!#
"�#��%&�## ��?#";B'*+ �,"#��/%1�&�#1 (>� �%;#)#'% �) # >��)'��&#

�#�. 1.20.  �%�"�+#= /��#'#���"'#= � <�(>>#���!"+ �"�?��. ( — )#�;� ,"�%<#�-
&�#���"''*+ !�'&"!&��; * >�: ��!�;�� # /�., 1996. ��;$#'" �&�%;�! >��>��?#�-
'";B'" )#�;( #'#?##���"''*+ "<�%��#�'*+ "!&��.
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>"�'*+ ��=,%1, ���A%''��&# ��?#";B'�1 ��<"'#,"?##, ���!# �"��%;%'#=
��;�/'=!".

�&'��#&%;B'� >�;'*% +"�"!&%�#�&#!# >�#�%/%'* &"!D% /;= �=/" /�(-
<#+ �#/��, � ��'��'�� � /'%�'�1 "!&#�'��&BG, � )"�&'��&#, ��%/# '",%�'*+
# /�%�%�'*+ A%;#)B#+ (Sciuridae), >�;%��! (Microtinae), A�A���*+ (Castoridae),
'%!�&��*+ >�%/�&"�#&%;%1 Hystricomorpha, /"''*% � !�&��*+ >�;()%'* �
�%,(;B&"&% >���%/%'#= �'�<�;%&'#+ #��;%/��"'#1 � >�#��/'*+ >�>(;=?#-
=+. �#/* � '�)'�1 "!&#�'��&BG, ���A%''� &%, )&� '"�%;=G& &��>#!#, #,()%-
'* <��",/� �;"A%%. 
;= �=/" �#/�� #�>�;B,��"'* /"''*%, >�;()%''*% �
'"A;G/%'#=+ ," #�!(��&�%''*�# <�(>>#���!"�#, ��/%�D"�J#�#�= � (�;�-
�#=+, >�#A;#D%''*+ ! %�&%�&�%''*�, '">�#�%�, � �&!�*&*+ ��;B%�"+. ��
�'�<#+ �;()"=+ &"!#% '"A;G/%'#= ���>�;'=G& '%/��&"&�! /"''*+ � >��%/%-
'## <�*,('�� � >�#��/%. %�A+�/#��, �/'"!�, ()#&*�"&B, )&� ���&"� #�!(�-
�&�%''*+ <�(>>#����! /�;D%' A*&B &"!#�, !"! � %�&%�&�%''�1 ��%/%, #, !��-
�% &�<�, >;�$"/B ��;B%� /�;D'" A*&B ��>��&"�#��1 � �",�%�"�# ()"�&!��
�A#&"'#= <�*,('�� � >�#��/%. ��# '%��A;G/%'## 7&#+ (�;��#1 �%,(;B&"&*
'"A;G/%'#1 ��<(& A*&B #�!"D%''*�#. � )"�&'��&#, '%/��&"&�! >;�$"/# �
��;B%�"+ ��D%& >�#�%�&# ! �A��&�%'#G "<�%��#�'*+ �,"#��/%1�&�#1 �%D-
/( ���A=�# # <#A%;# >�)&# ��%+ );%'�� #�!(��&�%''�1 <�(>>#���!#. �#-
'#�";B'*1 �",�%� ��;B%� ,"�#�#& �& A#�;�<#)%�!#+ ���A%''��&%1 !�'!-
�%&'�<� �#/". � )"�&'��&#, '"A;G/%'#= ," <�(>>#���!"�# ��'<�;B�!�1 >%�-
)"'!#, Meriones unguiculatus, >�!",";#, )&� � ��;B%�"+ >;�$"/BG �%'%%
200 �2 � &%)%'#% /;#&%;B'�<� ��%�%'# (A�;%% �%�=?") �*D#�"%& ;#JB �/'"
�%�%1'"= >"�" #, '%�!�;B!#+ (������, 2000A), >�7&��( /;= #,()%'#= ���-
A%''��&%1 �+�"'* # �"�!#���!# &%��#&��## ( 7&�<� �#/" '%�A+�/#�* ��-
;B%�* A�;BJ%1 >;�$"/#, � !�&��*+ ��<(& (D#�"&B�=, >� !�"1'%1 �%�%, /�%
�%�%1'*% <�(>>*. ���;%/��"'#=, >���%/%''*% #�!;G)#&%;B'� � ;"A��"-
&��'*+ (�;��#=+ ('">�#�%�, &%�&* >"�'�<� ��"D#�"'#= '" “'%1&�";B'�1
&%��#&��##”), /"G& �#'#�(� >�;%,'�1 #'@���"?##, >��!�;B!( '" ��'��%
&"!#+ /"''*+ !�"1'% &�(/'� �(/#&B � �#�&%�% #�>�;B,��"'#= >���&�"'�&�",
�+�"'% &%��#&��##, �&�(!&(�% �,"#���&'�J%'#1 �� �'(&�#>�>(;=?#�''*+
<�(>>#���!"+ <�*,('��. �"!#% /"''*% ��D'� #�>�;B,��"&B &�;B!� � !")%-
�&�% /�>�;'#&%;B'�1 #;;G�&�"?## ! "'";#,( >��%/%'#= &�<� #;# #'�<� �#/".

�"!��'��#)%�!#1 �&"&(� �%�%1�&� # >�/�%�%1�&�, " &"!D% ��/��*% '"-
,�"'#= (!","'* � ���&�%&�&�## � �(!���/�&��� “�#�&%�"&#!" �;%!�>#&"-
G$#+” (��!�;��, 1977).
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 2

��
� � ����	�� ����	����
��
���
������� ������� ������!

(��� I)

� 7&�1 !"&%<��## �&'��=&�= &"! '",*�"%�*% �/#'�)'*% �#/*, +"�"!&%-
�#,(G$#%�= �;"A� �*�"D%''�1 &%'/%'?#%1 ! �A�",��"'#G 7;%�%'&"�'*+
�'(&�#>�>(;=?#�''*+ <�(>>#����!. � <�/���� �%>��/(!&#�'�� ?#!;%
�/#'�)'*+ �#/�� �A'"�(D#�"G&�= /�" >%�#�/" >��*J%''�1 ��?#";B'�-
�&#: �%,�' �>"�#�"'#1 # >%�#�/ �*!"��;#�"'#= /%&%'*J%1 (Eisenberg,
1966). � �%,�' �>"�#�"'#1 >��*J"%&�= )"�&�&" !�'&"!&�� �%D/( ���A=�#
>��&#��>�;�D'�<� >�;", " &"!D% �A�",(G&�= ��%�%''*% "<�%<"?## �"�-
?�� �A;#,# ()"�&!�� �%?%>&#�'*+ �"��!. 
;= �&���<� >%�#�/" +"�"!&%�'"
�&'��#&%;B'� �*��!"= )"�&�&" !�'&"!&�� �%D/( �"�!�1 # /%&%'*J"�#,
�/'"!� >� ,"�%�J%'## ��;�)'�<� ��!"��;#�"'#= ��=,B �%D/( �"�!�1 # %%
>�&���&��� ��;"A%�"%&, # ," 7&#� �;%/(%& A*�&��% �"��%;%'#% ��;�/'=!".

2.1. �-�-F'"�� E��+$��DE, Cricetidae

2.1.1 ��3'-�-F'"�� Cricetinae

��%/# >�%/�&"�#&%;%1 >�/�%�%1�&�" +��=!��*+ '"�)#&*�"%&�= �!�;�
380 �#/��, �/'"!� >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" �&'��#&%;B-
'� +���J� #,()%'" ;#JB ( �)%'B '%A�;BJ�<� #+ )#�;". �'";#, ;#&%�"&(�-
'*+ /"''*+ >�!",*�"%&, )&� /"D% � �&'�J%'## 7&#+ '%�'�<#+ �#/�� )"$%
��D'� '"1&# ;#JB ��%/%'#=, +"�"!&%�#,(G$#% >���&�"'�&�%''(G �&�(!-
&(�( >��%;%'#1, &�</" !"! � ��?#";B'�1 ��<"'#,"?## >�#+�/#&�= �(/#&B
&�;B!� >� �%,(;B&"&"� '"A;G/%'#1 ," ���A=�# � ;"A��"&��'*+ (�;��#=+,
�%D%  — � '%A�;BJ#+ ��;B%�"+.

����%/%''*%  #��;%/��"'#= >�!",*�"G&, )&� ( �'�<#+ >�%/�&"�#&%-
;%1 +��=!��*+ �,���;*% ���A# ,"'#�"G& #'/#�#/(";B'*% ()"�&!# �A#-
&"'#=, !�&��*% ;#A� >�;'��&BG #,�;#���"'* � >���&�"'�&�% �/#' �& /�(-
<�<�, � ���A%''��&# <'%,/��*% ()"�&!# �"��!, ;#A� >%�%!�*�"G&�= � &�1
#;# #'�1 �&%>%'#, >�#)%� >�%#�($%�&�%''� � �%,�' �",�'�D%'#=.

�A*!'��%''*1 +��=!, Cricetus cricetus, J#��!� �"�>���&�"'%' '" %�-
�",#1�!�� !�'&#'%'&% — �& �%�%�'�1 |�"'?## # �%;B<## '" ,">"/% /�
�#'(�#'�!#+ �&%>%1 '" ���&�!%. �"�!# � &%)%'#% <�/" >�#'��=& /�"-&�#
>��%&", � !"D/�� #, !�&��*+ A*�"%& /� 20 /%&%'*J%1 (� ��%/'%� 10).
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�#��1 ( �A*!'��%''�<� +��=!" '"�&(>"%& >%�#�/ �?%>%'%'#= #;# '%<;(-
A�!�1 �>=)!# (��!�;��, 1977).

"A;G/%'#= ," >��%/%'#%� �A*!'��%''�<� +��=!" � >�#��/% # ;"A��"-
&��'*+ (�;��#=+ ��#/%&%;B�&�(G& � =�!� �*�"D%''�� �/#'�)'�� �A�",%
D#,'# 7&�<� �#/" (Eibl-Eibesfeldt, 1953). ���;%/��"'#%, >���%/%''�% � 1956-
1957 <<. '" �;&"% (�(;#!, 1962), >�,��;=%& ���&"�#&B �>�%/%;%''�% >�%/�&"�-
;%'#% � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >��%;%'#1 �A*!'��%'-
'�<� +��=!". �A�;%/��"'#% '�� � �%�%''#1 >%�#�/ >�!",";�, )&� '" �/'(
'��( >�#+�/#;��B � ��%/'%� 0.75 �,���;�1 ���A#, " ��%/'== >;�&'��&B >�-
�%;%'#1 '" ;(<"+ ���&"�;=;" 0.5 7!,. '" 1 <". � !�'?% ;%&" )#�;%''��&B >�>(-
;=?## ��,�"�&";", # '" �/'( '��( >�#+�/#;��B � ��%/'%� 3.2 ���A# (� A�;B-
J#'�&�% �;()"%� — 7&� �,���;"= �"�!" � ��;�/'=!��). ���&��'*% �&;��*
�%)%'*+ ���A%1 ;��(J!"�# '" >;�$"/!% �",�%��� �!�;� 15 <" >�,��;#;#
�?%'#&B �",�%�* ()"�&!�� �A#&"'#= �,���;*+ # ��;�/*+ ���A%1 (�#�.
2.1.1.1.). � /�(+ �,���;*+ �"�?�� � �&'��#&%;B'� A�;BJ#� )#�;�� >��&��-
'*+ >�#��! (A�;%% )%&*�%+) �",�%�* ()"�&!�� �A#&"'#= >�%�*J";# 1 <"
(1.08 # 1.12 <"). �)"�&!# �A#&"'#= �,���;*+ �"��! A*;# ,'")#&%;B'� �%'B-
J%. �"!, �/'" #, �,���;*+ �"��! � �*��/!�� ,"'#�";" ()"�&�! >;�$"/BG
0.06 <". �;�$"/B ()"�&!�� �A#&"'#= ��;�/*+ '%�",�'�D"G$#+�= �"��! #

�#�. 2.1.1.1. �%�%�%$%'#= �,���;*+ # ��;�/*+ ���A%1 �A*!'��%''�<� +��=!",
Cricetus cricetus, � >�%/%;"+ >;�$"/!# �%)%'#=. 1 — ��#''#!, 2 — ;(<, 3 — �*-
�(A!", 4 — ��%�, 5 — !"�&�@%;B, 6 — !�'�>;=, 7 — ,";%DB, 8 — '��*. �#@�"�#
�A�,'")%'* '��%�" ,�%�B!��: � 17 # � 22 — �,���;*% �"�?*, � 18 # � 34 —
�,���;*% �"�!#, ��&";B'*% — ��;�/*% ���A# (>�: �(;#!, 1962).
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�"�?�� A*;" �%'%% 1 <". �%�%�%$%'#= �,���;*+ �"�?�� A*;# ,'")#&%;B'*-
�#, # �"��&�='#% �%D/( >��&��'*�# >�#�!"�# �� �'�<#+ �;()"=+ ���&"�-
;=;� 100–150 �. �,���;*% �"�!# �&;#)";#�B �%'BJ%1 >�/�#D'��&BG, # �
A�;BJ#'�&�% �;()"%� >%�%�%$";#�B � >�%/%;"+ 50 �. �"!�#�";B'�% �"�-
�&�='#% �%D/( >��&��'*�# �&;��"�# (360 �) ,"�%<#�&�#���"'� ( �/'�<�
#, ��;�/*+ �"�?��.

�"�?* � >%�#�/ �>"�#�"'#1 /%��'�&�#�(G& �;�D'�% >��%/%'#% (+"D#-
�"'#= ," �"�!"�#, >�/"�;== #+ "<�%��#�'��&B #;# <�&��'��&B ! A%<�&�(. �%-
�%/ �>"�#�"'#%� !"D/*1 �"�%? "!&#�'� �"�!#�(%& ()"�&�! �A#&"'#= �"�!#
�%!�%&�� �>%?#@#)%�!#+ !�D'*+ D%;%,, # 7&� �>���A�&�(%& (�&"'��;%'#G
&�;%�"'&'*+ �&'�J%'#1 �%D/( ���A=�# >��&#��>�;�D'�<� >�;". �>"�#-
�"'#% >��#�+�/#& � '��%, # >��;% !�>(;=?## �"�!" #,<�'=%& �"�?" #, ���%<�
<'%,/". � �,���;*+ ���A%1 ��<(& @���#���"&B�= ��%�%''*% >"�'*% ��=,#
'" �)%'B '%>��/�;D#&%;B'*1 >%�#�/ — �%'%% 24 )"���. �" !���&!#� >%�#-
�/�� ����%�&'�<� �A#&"'#= �"�?" # �"�!# � �/'�� <'%,/% �A*)'� �;%/(%&
/;#&%;B'*1 >%�#�/ #�>�;B,��"'#= �",/%;B'*+ (A%D#$. � �"�?*, # �"�!#
/%��'�&�#�(G& 7;%�%'&* &%��#&��#";B'�<� >��%/%'#=, ,"$#$"= '��* �&
���#+ ����/#)%1 /"D% >�# �*��!�1 >;�&'��&# '"�%;%'#=, # '#!�</" '% �A�"-
,(G& "<�%<"?#1, ���&�=$#+ #, ��/�&�%''*+ ���A%1. ��?#";B'"= ��<"'#,"?#=
7&�<� �#/", /%��'�&�#�(G$%<� �/#'�)'*1 �A�", D#,'# � �+�"'�1 #'/#�#-
/(";B'*+ ()"�&!�� �A#&"'#=, �"���"&�#�"%&�= !"! '"#A�;%% >�#�#&#�'"=
��%/# <�*,('�� (Eibl-Eibesfeldt, 1953).

�&'��#&%;B'� >�/��A'� #,()%'* 7!�;�<#= # >��%/%'#% �%��<� +��=)-
!", Cricetulus migratorius, J#��!� �"�>���&�"'%''�<� '" %��",#1�!�� !�'-
&#'%'&% �& ���&�)'*+ �";!"' '" ,">"/% /� �;&"=, ��'<�;## # �%�%��-
���&�)'�<� �#&"= '" ���&�!%. �",�'�D%'#% 7&�<� �#/" '" G<% "�%";" '"-
)#'"%&�= � @%��";%, " '" �%�%�% — � ">�%;%, # >��/�;D"%&�= /� �!&=A�=.
��%/'%% )#�;� 7�A�#�'��, >�#+�/=$%%�= '" �/'( �"�!(, � �",'*+ �%<#�-
'"+ �"�B#�(%& �& 4.8 /� 6.0 (�"J%'#'", 1951; ��%'��, 1988).

����&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1 �%��<� +��=)-
!" #,()";# � 1980–1981 <<. � G<�-���&�)'�1 )"�&# �"";&"1�!�1 ��A# '"
>;�$"/!"+ �%)%'#= �",�%��� 8 # 12 <" �%&�/�� >��&��'*+ �&;����. �",-
�%�* # !�'@#<(�"?#G ()"�&!�� �A#&"'#= �%)%'*+ ���A%1 �>�%/%;=;# >�
!�"1'#� &�)!"� #+ >�#��! (�"�#;B%�", �(���, 1983, 1984).

���;%/��"'#% >�!",";�, )&� >;�$"/B ()"�&!" �A#&"'#= ,"�#�#& �&
>�;", ��,�"�&" # #%�"�+#)%�!�<� �&"&(�" ���A#, " &"!D% �& >;�&'��&#
'"�%;%'#= >�>(;=?## # �=/" /�(<#+ >"�"�%&���. �)"�&!# >%�%,#���"�-
J#+ �"�?�� A*;# �&'��#&%;B'� !�(>'*�#, # #+ �",�%�* �"�B#���";#
�& 80 /� 1200 �2 (� ��%/'%� 536 �2). �&%>%'B >%�%!�*�"'#= ()"�&!�� A*;"
,'")#&%;B'�1 — � ��%/'%� 47%. ��;(�,���;*% �"�?* ,"'#�";# >���1
�AJ#�'*% ()"�&!# �A#&"'#=, >;�$"/BG /� 3200 �2 (�#�. 2.1.1.2), �/'"!�
#+ ��%/'#% �",�%�* ��&"�";#�B '%A�;BJ#�# — 320 �2.
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�)"�&!# �A#&"'#= >%�%,#-
���"�J#+ # >�;(�,���;*+ �"-
��! A*;# >�#A;#,#&%;B'�
�/#'"!���1 �%;#)#'* — �
��%/'%� 200 �2. �,"#�'�% >%-
�%!�*�"'#% ()"�&!�� �"��! '%
>�%�*J";� 30%. ">��&#�,
()"�&!# �A#&"'#= ���A%1 >��-
&#��>�;�D'�<� >�;" >%�%!�*-
�";#�B >�"!&#)%�!# >�;'��-
&BG (�#�. 2.1.1.2). ��%/'%% �"�-
�&�='#% �%D/( ?%'&�"�# ()"-
�&!�� �A#&"'#= �"��! (� ��%/-
'%� 60 �) A*;� �/��% A�;B-
J#�, )%� ( �"�?�� (� ��%/'%�
31 �). �"!#� �A�",��, >��-
�&�"'�&�%''"= �&�(!&(�" >��%-
;%'#1 �%��<� +��=)!" � �%,�'
�",�'�D%'#= >�%/�&"�;=%& ��-
A�1 �#�&%�( �;"A� >%�%!�*�"-
G$#+�= ()"�&!�� �A#&"'#=
�,���;*+ �"��!, '" !�&��(G
'"!;"/*�"G&�= �($%�&�%''�
A�;BJ#% >� �",�%�"� # ,'")#-
&%;B'� >%�%!�*�"G$#%�=
�%D/( ��A�1 ()"�&!# �A#&"-
'#= �"�?��, )&� �>�;'% &#>#)-
'� /;= >�;#<"�'*+ �#/�� <�*-
,('��. ��D'� >�;"<"&B, )&�

�"�!# �%��<� +��=)!" �>"�#�"G&�= � '%�!�;B!#�# �"�?"�# (�"�#;B%�",
�(���, 1983, 1984).

� ��=,# � '�)'�1 "!&#�'��&BG �%��<� +��=)!" >�=�*% '"A;G/%'#= ,"
���A=�# 7&�<� �#/" � >�#��/% ,"&�(/'%'*. �>*&* >� >"�'��( ��"D#�"-
'#G ,�%�B!�� '" “'%1&�";B'�1 &%��#&��##” >�,��;#;# ���&"�#&B >�%/-
�&"�;%'#% � +"�"!&%�% �,"#��/%1�&�#1 �%D/( �,���;*�# ���A=�# (�#�.
2.1.1.3). �*��!"= /�;= "<�'#�&#)%�!#+ �,"#��/%1�&�#1, ��%/# !�&��*+
>�%�A;"/"G& 7;%�%'&* >�=��1 "<�%��##, ��#/%&%;B�&�(%& � �*��!�1 "<-
�%��#�'��&# 7&�<� �#/". �<�%��#�'*% !�'&"!&* +"�"!&%�'* # /;= �",'�-
>�;*+ >"�&'%���. � �"��! '%<"&#�'"= �%"!?#= '" �"�?�� >�/"�;=%&�= &�;B-
!� �� ��%�= 7�&�(�". � ��=,# � 7&#� � ;"A��"&��'*+ (�;��#=+ ,�%�B!��
��/%�D"& >� �&/%;B'��&#, � #,�;#���"''*+ !;%&!"+, ��"D#�"= �"�?�� #
�"��! &�;B!� '" ��%�= �>"�#�"'#= (Gromov et al., 2006).

�#�. 2.1.1.2. �"�>�%/%;%'#% ()"�&!�� �A#-
&"'#= >%�%,#���"�J#+ �"�?�� # �"��!
�%��<� +��=)!", Cricetulus migratorius, '"
>;�$"/!% �%)%'#= � #G'%-"�<(�&% 1981 <.
(�"";&"1�!"= ��A#, ��'<�;#=). 1, 3 — >%-
�%,#���"�J#% ���A#, 2, 4 — >�;(�,���;*%
,�%�B!#, 1, 2 — �"�?*, 3, 4 — �"�!#. �",-
�%&!" >;�$"/!# — 10�10 � (>�: �"�#;B%�",
�(���, 1984, � #,�%'%'#=�#).
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�'";#, >��%/%'#= >�# ��"D#�"'## ,'"!��*+ �"�?�� >�,��;=%& �/%;"&B
�*��/ � �($%�&���"'## #%�"�+## /��#'#���"'#=. �",;#)#= �%D/( /��#-
'#�(G$#�# # >�/)#'%''*�# �"�?"�# >� �"��% &%;" # �",�%�"� ,"-
'#�"%�*+ #�# ()"�&!�� �A#&"'#= '% �*=�;%'*. �/'"!� (�&"'��;%'�, )&�
�"�?*-/��#'"'&* ,"'#�";# �>&#�";B'*% >� ,"$#&'*� # !�����*� (�-
;��#=� ()"�&!# �A#&"'#= (�"�#;B%�", �(���, 1984).

�"�;(D#�"%& �'#�"'#= @"!&, )&� �� �,"#��/%1�&�#=+ '%,'"!��*+ �"�-
?�� �&�%)%'* &�;B!� 7;%�%'&* �#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%-
/%'#= # #,A%<"'#% !�'&"!&��, &�</" !"! 7;%�%'&* >�=��1 "<�%��## '% >��-
=�;=;#�B, >�!" ,�%�B!�� '% ��&"�;=;# � 7!�>%�#�%'&";B'�1 !"�%�% '" /;#-
&%;B'�% ��%�=. �&� ��D%& ��#/%&%;B�&���"&B � >�;B,( &�<�, )&� � �%>��-
/(!&#�'*1 >%�#�/ ��%/# �"�?��, ,"'#�"G$#+ >%�%!�*�"G$#%�= ()"�&-
!# �A#&"'#=, (�&"'"�;#�"%&�= #%�"�+#= /��#'#���"'#=, ��'��"''"= '"
"<�%��#�'*+ �,"#��/%1�&�#=+.


%&%'*J# �%��<� +��=)!" A*�&�� �"�&(& (��#�#/%'!�, 1969) # �"'�
�&"'��=&�= �"���&�=&%;B'*�#. � ��,�"�&% 17–18 /'%1 �"�!" >�%!�"$"%&
!���#&B #+ ��;�!�� # >�!#/"%& <'%,/� � >�/�"�&"G$#� >�&���&���. �%-
�%, '%�!�;B!� /'%1 �*��/�! �"�>"/"%&�=, # ��;�/*% ,�%�B!# �"��%;=G&�=
(�"J%'#'", 1951).

��;�/*% �"�?* >� �%�% �,���;%'#= '")#'"G& "!&#�'� >��&#���&�=&B
�,���;*� ���A=�, )&�A* ��1&# � ���&"� #%�"�+#)%�!# ��<"'#,��"''*+
<�(>>#����!. ��;# 7&�<� '% >��#�+�/#&, �'# �*�%;=G&�= ," >�%/%;* ��-
'��'�<� >��%;%'#= � �%'%% �>&#�";B'*% A#�&�>*. ��;�/*% �"�!#, <�&�-
�*% ! �",�'�D%'#G, ��&"G&�= �A;#,# �"&%�#'�!�<� ()"�&!" �A#&"'#= ;#A�
�*�%;=G&�= '" >%�#@%�#G. %!�&��*% #, '#+, !"! # )"�&B >�;(�,���;*+

�#�. 2.1.1.3. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � �>*&"+ >� ��"D#�"-
'#G �,���;*+ �"�?�� # �"��! �%��<� +��=)!", Cricetulus migratorius, '" '%1&�";B-
'�1 &%��#&��## (10-�#'(&'*1 &%�&). �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,-
A%<"'#% !�'&"!&��, III — �#&(";#,��"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*%
(>�: �"�#;B%�", �(���, 1984).
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�"�?��, �#<�#�(G& ," >�%/%;* ;�!";B'�<� >��%;%'#= (�"�#;B%�", �(���,
1984).

�+�/'*1 &#> >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* �A'"�(D#-
�"%&�= ( ,"A"1!";B�!�<� +��=)!", Cricetulus pseudogriseus, "�%"; !�&���-
<� '"+�/#&�= � ���&�)'�1 �#A#�#, ��'<�;## # �#&"%. ���;%/��"'#%,
>���%/%''�% ;%&�� 1985 <. � �#&#'�!�1 �A;"�&# � #�>�;B,��"'#%� �%&�-
/#!# >��&��'*+ �&;���� '" >;�$"/!% �%)%'#= �",�%��� 2.5 <", " &"!D%
�"/#�&%;%�%&�## (��!�;�� # /�., 1989), >�!",";�, )&� �",�%�* ()"�&!��
�A#&"'#= ���A%1, (�&"'��;%''*% >� �"/#�&%;%�%&�#)%�!#� /"''*�, >�#-
A;#,#&%;B'� �/��% >�%�*J"G& �",�%�* ()"�&!��, �*)#�;%''*% '" ��-
'��% >��&��'*+ �&;����. �)"�&�! %/#'�&�%''�<� >%�%,#���"�J%<� �"�-
?" '" >;�$"/!% �%)%'#= ,"'#�"; >;�$"/B � 21150 �2, &.%. A�;%% 2 <". �",-
�%�* ()"�&!�� �A#&"'#= �,���;*+ �"�?��-�%<�;%&�! ���&"�;=;# � ��%/-
'%� 5198 �2. �,���;*% �"�!# ,"'#�";# �%'BJ#% ()"�&!# �A#&"'#= — �
��%/'%� 3676 �2. �",�%�* ()"�&!�� ��;�/*+ '%�",�'�D"�J#+�= �"�?��
# �"��! A*;# '%�!�;B!� A�;BJ% — 3922 # 4788 �2, ���&�%&�&�%''�. �"-
!#� �A�",��, ()"�&!# �",�'�D"G$#+�= �"��! A*;# '"#�%'BJ#�# >�
�%;#)#'%.

�'";#, /"''*+, >�;()%''*+ � #�>�;B,��"'#%� �"/#�&%;%�%&�## (�#�.
2.1.1.4), >�!",";, )&�, '%���&�= '" ,'")#&%;B'(G �%;#)#'( >%�%!�*�"'#=
()"�&!�� �A#&"'#= �"�?�� (� ��%/'%� 21%), �&%>%'B #+ #'/#�#/(";#,"-
?## A*;" �*��!�1. � )"�&'��&#, '��* ,�%�B!�� �"�>�;"<";#�B � &%+ )"�-
&=+ ()"�&!��, !�&��*% '% #�>�;B,��";#�B /�(<#�# �"�?"�#. ����% &�<�, (
�"�?�� � >%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#= �*=�;%'" >���&�"'-
�&�%''�-��%�%''"= #,�;=?#=: ��%�= "!&#�'��&# ���A%1 '" >��%�+'��&#
���>"/";� ;#JB )"�&#)'� (��!�;�� # /�., 1989). �&%>%'B >%�%!�*�"'#=
()"�&!�� �",�'�D"G$#+�= �"��! ���&"�;=;" � ��%/'%� 23%. � '"#A�;B-

�#�. 2.1.1.4.  �)"�&!# �A#&"'#= �,���;*+ �"�?�� ,"A"1!";B�!�<� +��=)!", Cricetulus
pseudogriseus '" >;�$"/!% �%)%'#=, �*=�;%''*% � >���$BG &%;%�%&�##. ��"'#-
?* ()"�&!�� �"�?��:  — ' 1, % — ' 2, � — ' 8, $ — ' 18, & — ' 32. ��)!"�#
>�!","'" �",�%&!" >;�$"/!# (!�"/�"&* 10�10 �). �%�'*% !�(D!# � '��%�"�# (!"-
,*�"G& '" �"�>�;�D%'#% '�� ���&�%&�&�(G$#+ ,�%�B!�� (>�: ��!�;�� # /�., 1989,
� #,�%'%'#=�#).
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J%1 �&%>%'# >%�%!�*�";#�B ()"�&!# �",�'�D"G$#+�= # '%>�;���,�%;*+
�"��! — � ��%/'%� 32%.

���!�;B!( � >#&"'## ,"A"1!";B�!�<� +��=)!" >�%�A;"/"G& �%�%'", 7&�&
�#/ �&;#)"%&�= �&'��#&%;B'� �*��!�1 >�/�#D'��&BG, ��=,"''�1 � >�#�-
!�� !���". �"/#(� >%�%�%$%'#1 ,�%�B!�� ," >�%/%;"�# <'%,/���1 '��*
���&"�;=%& 100–150 �.

��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >��%;%'#1 7&�<� �#/" '%&.

Z��=)�! ��%���"''", Allocricetulus eversmanni, �"�>���&�"'%' � ,�'%
�&%>%1 # >�;(>(�&*'B �& ��;<# /� ��&*J"; ��%=/%', '� >#&"%&�= >�%#�(-
$%�&�%''� �%�%'"�# ,;"!��. �&� >�;#<"�'*1 �#/, ( !�&���<� �"�!# '%
D#�(& ��%�&% � �"�?"�# (�;(/�!#1 # /�., 1977). �",�'�D%'#% '")#'"%&�=
�"''%1 �%�'�1 # /"D% � !�'?% ,#�* (�%>�&B%�, 1959). �"�!# ," �%,�' �",-
�'�D%'#= >�#'��=& &�#-)%&*�% �*��/!". �#�;� 7�A�#�'�� ( A%�%�%''*+
�"��! �"�B#�(%& �& 3 /� 9, # � ��%/'%� ���&"�;=%& 6.9 (���!�>��, 1980).

����&�"'�&�%''(G �&�(!&(�( >��%;%'#1 +��=)!" ��%���"''" #,()"-
;# � &%)%'#% &�%+ �%,�'�� (#G;B-�%'&=A�B 2000-2002 <<.) � �"�"&���!�1
�A;"�&# �%&�/�� >��&��'*+ �&;���� ,�%�B!�� '" >;�$"/!"+ �%)%'#= �",-
�%��� 4.5 # 9.6 <", " &"!D% � #�>�;B,��"'#%� �"/#�&%;%�%&�## (�G�#!�� #
/�., 2003", A, 2004). �%,(;B&"&* #��;%/��"'#= >�!",";#, )&� �,���;*% ���A#
,"'#�"G& #'/#�#/(";B'*% ()"�&!# �A#&"'#= >;�$"/BG �& 0.1 /� 7.3 <". �
�"�?�� �",�%�* ()"�&!�� �A#&"'#= A�;BJ% (/� 7.3 <"), )%� ( �"��! (/� 0.7 <").
�;�$"/B ()"�&!�� �A#&"'#= �"�B#�(G& � ,"�#�#���&# �& �%,�'" <�/" # �",-
'��A�",#= �"�&#&%;B'��&#. �'%,/��*% ()"�&!# �"��! �"�>�;"<"G&�=
�A���A;%''� �/#' �& /�(<�<� # >�"!&#)%�!# '% >%�%!�*�"G&�=. ">��&#�,
�"�?* ,"'#�"G& >%�%!�*�"G$#%�= ()"�&!# �A#&"'#=, !�&��*%, ! &��( D%,
� ,'")#&%;B'�1 �&%>%'# ���>"/"G& � ()"�&!"�# �"��! (�#�. 2.1.1.5). �"D/"=
���AB #�>�;B,(%& '%�!�;B!� '�� � !")%�&�% (A%D#$ # /;= ,">"�"'#= !���".
�/'" '��" ��D%& #�>�;B,��"&B�= /;= �&/*+" >�>%�%�%''� '%�!�;B!#�#
D#��&'*�#. ��%/;�% '"�%;%'#% >�%/�&"�;%'� >�%#�($%�&�%''� �,���;*-
�#, �",�'�D"G$#�#�= ���A=�#, &�</" !"! ��;�/*% ,�%�B!#, >�-�#/#��-
�(, '% #�%G& >��&�=''*+ ()"�&!�� �A#&"'#=.

� �%>��/(!&#�'*1 >%�#�/ �,���;*% �"�?* "!&#�'� ,"'#�"G&�= >�#�-
!�� �%?%>&#�'*+ �"��!, >�7&��( #+ ()"�&!# �A#&"'#= J#��!� >%�%!�*-
�"G&�=, " &"!D% '";"<"G&�= '" <'%,/��*% ()"�&!# �"��!. ���;%/'#%, !"!
>�"�#;�, �"�>�;"<"G&�= �A���A;%''� �/#' �& /�(<�<�. �"!#� �A�",��,
+��=)�! ��%���"''" �&'��#&�= ! !"&%<��## �(<(A� �/#'�)'*+, &%��#&�-
�#";B'*+ �#/�� (�G�#!�� # /�., 2004).

"A;G/%'#=, >���%/%''*% � ;"A��"&��'*+ (�;��#=+, >�!",";#, )&�
�,���;*% ���A# )�%,�*)"1'� "<�%��#�'* >� �&'�J%'#G /�(< ! /�(<(.
��!;G)%'#% ���&"�;=G& ;#JB �,"#��/%1�&�#= �%D/( �"�?�� # �%?%>&#�-
'�1 �"�!�1. ��# >"�'�� ��"D#�"'## � ;"A��"&��'*+ !;%&!"+ �%��=&'��&B
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<#A%;# �/'�<� #, ,�%�B!�� )�%,�*)"1'� �*��!", >�#)%� ��%�&%;B'*1 (!(�
��D%& A*&B '"'%�%' � >%��*% �%!('/* ��"D#�"'#=. " ��'��"'## 7&#+
@"!&�� ��D'� ,"!;G)#&B, )&� >���&�"'�&�%''"= #,�;=?#= ()"�&!�� �A#-
&"'#= �,���;*+ ���A%1 � >�#��/% =�;=%&�= �%,(;B&"&�� "<�%��#�'*+ �,"#-
��/%1�&�#1, >� !�"1'%1 �%�%, '" >%��*+ 7&">"+ ����%'#= >���&�"'�&�", #
�>��;%/�&�## >�//%�D#�"%&�= �,"#�'*� #,A%<"'#%� ,"'=&�1 &%��#&��##
# %% ,">"+���1 �"�!#���!�1. |���#���"'#% #%�"�+## /��#'#���"'#= ��%-
/# �"�?�� � >��%;%'#=+ +��=)!" ��%���"''" >�%/�&"�;=%&�= �";��%��=&-
'*� (�G�#!�� # /�., 2003).

�(�&*''*1 +��=!, (eotoma lepida, �"�>���&�"'%' '" G<�-,">"/% �T�
# �%�%��-,">"/% �%!�#!#. ���A# 7&�<� �#/" �&��=& !�'(���A�",'*% (A%-
D#$" (+"&!#) #, �A;��!�� �%&�%1 /%�%�B%� # !(�&"�'#!��, " &"!D% #, �%;-
!#+ >(�&*''*+ !"!&(���. �"!#% (A%D#$" �;(D"& '"/%D'�1 # 7@@%!&#�-
'�1 ,"$#&�1 �& D"�*; ,">"�* !���" � '#+ �&�(&�&�(G& (Cameron, Rainey,
1972). "#A�;%% !�(>'*% +"&!# /��&#<"G& � �*��&( 120 ��, " J#�#'" #+
��'��"'#= — 150 �� (Stones, Hayward, 1968). �",�'�D%'#% � >�>(;=?#=+

�#�. 2.1.1.5. �,"#�'�% �"�>�;�D%'#% ()"�&!�� �A#&"'#= &�%+ �"��! # �"�?" +�-
�=)!" ��%���"''", Allocricetulus eversmanni, '" >;�$"/!% �%)%'#= �",�%��� 9.6
<" � #G;% 2002 <. � �"�"&���!�1 �A;"�&# (>�: �G�#!�� # /�., 2003).
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>(�&*''�<� +��=!" >��#�+�/#& !�(<;*1 <�/, '� >#! �%>��/(!&#�'�1 "!-
&#�'��&# >�#+�/#&�= '" ,#�'#% �%�=?* (Vaughan, Schwartz, 1980). �"�!#
>�#'��=& /%&%'*J%1 >�%#�($%�&�%''� � �"�&" >� �"1. 
%&%'*J# '% �*-
+�/=& #, <'%,/", '"+�/=$%<��= �'(&�# +"&!#, /� �!�')"'#= >%�#�/" ��-
;�)'�<� ��!"��;#�"'#=. �"�!#, ��/#�J#%�= �%�'�1, >�#�&(>"G& ! �",-
�'�D%'#G � &%!($%� <�/( (Stones, Hayward, 1968).

���;%/��"'#%, >���%/%''�% � 1975-1976 <<. � J&"&% �";#@��'#= (�T�)
� #�>�;B,��"'#%� �"/#�&%;%�%&�## (Thompson, 1982), >�!",";�, )&� �,���-
;*% ���A# 7&�<� �#/" ,"'#�"G& >���&�"'�&�%''� �A���A;%''*% ;#A� �;"-
A� >%�%!�*�"G$#%�= ()"�&!# �A#&"'#=, � >�%/%;"+ !�&��*+ �"�>�;"<"-
G&�= (A%D#$", #�>�;B,(%�*% �/'#� ,�%�B!�� (�#�. 2.1.1.6).

�;�$"/B ()"�&!�� �A#&"'#= �"�B#���";" �& 228 /� 892 �2 # � ��%/'%�
���&"�;=;" 533 �2 (n=9).

�$% �/'� #��;%/��"'#%, >���%/%''�% � 1976-1978 <<. � &�� D% J&"&%
�";#@��'#= '" >;�$"/!% �",�%��� 3 <" (Vaughan, Schwartz, 1980), >�,��-
;#;� /�>�;'#&B �"'%% >�;()%''*% ��%/%'#= � >���&�"'�&�%''�1 �&�(!&(-
�% >��%;%'#1 >(�&*''�<� +��=!" # %<� >��%/%'## A;"<�/"�= '�)'*� '"-

�#�. 2.1.1.6.  �)"�&!# �A#&"'#= /%�=&# �,���;*+ ���A%1 >(�&*''�<� +��=!",
(eotoma lepida, ��%/# �*+�/�� �!";B'*+ >���/ (�A�%/%'* D#�'*�# !�'&(�"�#) �
>%�)"'�1 >(�&*'%. �#@�"�# �A�,'")%'* '��%�" ,�%�B!��. ��%(<�;B'#!"�# (!"-
,"'* �%�&" �"�>�;�D%'#= /'%�'*+ (A%D#$-+"&�! (>�: Thompson, 1982, � #,�%'%-
'#=�#).
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�#�. 2.1.1.7. �)"�&!# �A#&"'#= �"�?�� (,"J&�#+��"'* '">�"�� ��%�+) # �"��! (,"J-
&�#+��"'* '">�"�� �'#,) >(�&*''�<� +��=!", (eotoma lepida, '" >;�$"/!% '"-
A;G/%'#1 �",�%��� 3 <" ,#��1 1977-1978 <<. () # ;%&�� 1978 <. (%). �#@�"�#
(!","'* '��%�" ���A%1 (>�: Vaughan, Schwartz, 1980, � #,�%'%'#=�#).



51

A;G/%'#=� ," �%)%'*�# ,�%�B!"�# � ��%&% @�'"�=. ��<;"�'� 7&��( #��;%-
/��"'#G, �,���;*% �"�?* ,"'#�"G& ()"�&!# �A#&"'#=, >;�$"/B !�&��*+
;%&�� ���&"�;=%& � ��%/'%� 0.35 <", " ,#��1 — 0.33 <", &.%. >�"!&#)%�!# '%
�%'=%&�= >� �%,�'"� <�/" (�#�. 2.1.1.7).

� �"��!, '">��&#�, �A'"�(D#�"G&�= �($%�&�%''*% �%,�''*% #,�%'%-
'#= >;�$"/# ()"�&!�� �A#&"'#=, !�&��*% ;%&�� ,'")#&%;B'� A�;BJ% (�
��%/'%� 0.18 <"), )%� ,#��1 (� ��%/'%� 0.08 <").

�",�%$%'#% ()"�&!�� �A#&"'#= �'�<#+ ,�%�B!�� '% �%'=%&�= �& �%,�'"
! �%,�'(. �+ �,"#�'�% �"�>�;�D%'#% ��#/%&%;B�&�(%& � &��, )&� �,���;*%
���A# ��'�>�;#,#�(G& ,"'#�"%�(G &%��#&��#G, �A���A;==�B � >���&�"'-
�&�% �& /�(<#+ ���A%1 &�<� D% >�;". �)"�&!# �A#&"'#= �'�<#+ �"�?�� >%-
�%!�*�"G& ()"�&!# �/'�1-/�(+ �"��!.

"A;G/%'#= >�!",*�"G&, )&� # �"�?*, # �"�!# "!&#�'� >"&�(;#�(G& #
�"�!#�(G& <�"'#?* ,"'#�"%��1 &%��#&��## � �%>��/(!&#�'*1 >%�#�/,
'" ��'��"'## )%<� ��D'� �/%;"&B �*��/, )&� !"D/"= �,���;"= �",�'�D"G-
$"=�= ���AB ,"'#�"%& �+�"'=%�*1 ()"�&�! �A#&"'#=. �'";#, >�;()%''*+
/"''*+ >�,��;=%& ,"!;G)#&B, )&� >;�$"/B �+�"'=%��1 &%��#&��## ( �"�-
?�� >�;�D#&%;B'� !���%;#�(G& � #+ �",�%�"�# # ��,�"�&��: '"#A�;%%
!�(>'*% ()"�&!# �A#&"'#=, >%�%!�*�"G$#% <'%,/��*% &%��#&��## /�(+
�"��!, >�#'"/;%D";# �"�*� �&"�J#� >� ��,�"�&( �"�?"� � '"#A�;BJ%1
�"���1 &%;".

���!�;B!( �"�?* �+�"'=G& ,"'#�"%�*% ()"�&!# �A#&"'#=, !�&��*%
)"�&#)'� >%�%!�*�"G&�= � ()"�&!"�# �/'�1-/�(+, " � '%!�&��*+ �;()"=+ —
/"D% &�%+ �"��!, "�&��* (Vaughan, Schwartz, 1980) /%;"G& ,"!;G)%'#%:
�#�&%�( �>"�#�"'#= ( >(�&*''�<� +��=!" ��D'� �>�%/%;#&B !"! >�;#<#-
'#G, ��'��"''(G '" �+�"'% �"��! �"�?"�# (resource defense polygyny).
��,'#!'��%'#G &"!�1 �#�&%�* �>"�#�"'#= A;"<�>�#=&�&�(G& (1) >%�#�-
/#)%�!�% #�&�$%'#% !�����*+ �%�(����, (2) (,!"= >#$%�"= �>%?#";#,"-
?#= �#/", (3) '#,!#1 >�%�� +#$'#!��, # (4) (�;��#= &%>;�<� !;#�"&", >�-
,��;=G$#% ,�%�B!"� /;#&%;B'�% ��%�= '"+�/#&B�= �'% (A%D#$.

�(J#�&�+���&*1 +��=!, (eotoma cinerea, �"�>���&�"'%' � ,">"/'*+
�%<#�'"+ �%�%�'�1 ��%�#!#, >�%#�($%�&�%''� � <��'*+ �A;"�&=+. �&� �&-
'��#&%;B'� !�(>'*1 <�*,(' (�"�!# /��&#<"G& �%�" 350 <, �"�?* — 600 <),
(�&�"#�"G$#1 (A%D#$" (+"&!#) #, �;�D%''*+ � !()( �%&�! � �"�$%;#'"+
�!";, " &"!D% ,">"�"G$#1 !���" (� )"�&'��&#, ;#�&B= !(�&"�'#!�� # /#!�-
<� ;(!") '" ,#�'#1 >%�#�/ (Meserve, 1974).

�%,�' �",�'�D%'#= >(J#�&�+���&�<� +��=!" �+�"&*�"%& >%�#�/ � @%�-
�";= >� #G;B. �"�!# � ">�%;= >� "�<(�& >�#'��=& 2–3 �*��/!". �%�%�%'-
'��&B /;#&�= 27–32 /'=, >%�#�/ ;"!&"?## — �& 25 /� 30 /'%1. �#�;� /%&%-
'*J%1 � �*��/!"+ �"�B#�(%& �& 1 /� 5 (� ��%/'%� 2.4). � ��,�"�&% �& &�%+
'%/%;B /� /�(+ �%�=?%� ( /%&%'*J%1 +���J� �*�"D%'� #<����% >��%/%-
'#%, !�&���% >�,/'%% ��%'=%&�= "<�%��#�'*�# !�'&"!&"�# # � ��;�/*�#,
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# � �,���;*�# ���A=�#
(Escherich, 1981).

���;%/��"'#%, >���%/%'-
'�% � 1971–1974 <<. J&"&%
�";#@��'#= (�T�) � #�-
>�;B,��"'#%� �%&�/#!# >�-
�&��'*+ �&;���� # �"/#�&%-
;%�%&�## �%)%'*+ ���A%1
(Escherich, 1981), >�!",";�,
)&� ()"�&!# �,���;*+ �"�-
?�� �"�>�;"<"G&�= �A���A-
;%''� �/#' �& /�(<�<�, '�,
��%�&% � &%�, >%�%!�*�"G&-
�= � ()"�&!"�# �/'�1, /�(+
#;# &�%+ �"��! (�#�. 2.1.1.8).
�"�>�%/%;%'#% ()"�&!�� �A#-
&"'#= ���A%1 >��&#��>�;�D-
'�<� >�;" >�,��;=%& �/%;"&B
�*��/, )&� �#�&%�" �>"�#�"-
'#= ( >(J#�&�+���&�<� +�-
�=!" — >�;#<#'#=. �)"�&!#
�A#&"'#= �,���;*+ �"��!
)"�&#)'� >%�%!�*�"G&�=,
���A%''� � �%�&"+ �*+�/"
�!";B'*+ >���/, '� !"D/"=
�"�!" #�>�;B,(%& �&/%;B'�%
(A%D#$% (+"&!(). "�=/( �
7&#�, 23% �,���;*+ �"�?��
# 14% �,���;*+ �"��! ,"'#-

�";# >�;'��&BG #,�;#���"''*% ()"�&!# �A#&"'#=, '% >%�%!�*�"G$#%�=
� ()"�&!"�# ���A%1 '# ���%<�, '# >��&#��>�;�D'�<� >�;". "A;G/%'#=
>�!",*�"G&, )&� �,���;*% ���A# ��<(& �%'=&B ()"�&!# �A#&"'#=, >%�%�%-
$"=�B '" ,'")#&%;B'�% �"��&�='#% (/� 3 !�).

��;�/*% �"�?* >�!#/"G& �"&%�#'�!#1 ()"�&�! � ��,�"�&% 2.5 �%�=?",
'� ,'")#&%;B'"= )"�&B ��;�/*+ �"��! >��%;=%&�= �A;#,# ()"�&!" �"&%�#,
)&�A* >�#'%�&# >�&���&�� '" �;%/(G$#1 <�/.

�"A��"&��'*% 7!�>%�#�%'&* >�!",*�"G&, )&� >�# >"�'�� ��"D#�"'##
�"�?�� #'&%'�#�'��&B "<�%��#�'*+ �,"#��/%1�&�#1 �%D/( '#�# �&�;B �%-
;#!", )&� ,�%�B!�� >�#+�/#&�= �"��"D#�"&B /� �!�')"'#= �>*&" �� #,A%D"-
'#% �%�B%,'*+ &�"�� #;# <#A%;#  (Escherich, 1981). ��# >"�'�� ��"D#�"'##
�"��! &"!D% ,"�%<#�&�#���"'* "<�%��#�'*% !�'&"!&*, '� '% �&�;B �D%�&�-
)%''*%, !"! ( �"�?��. � �"��! >%�#�/#)%�!# �&�%)"G&�= �#&(";#,��"''*%

�#�. 2.1.1.8. �'/#�#/(";B'*% ()"�&!# �,���-
;�<� �"�?", &�%+ �,���;*+ (Ad) �"��! # )%&*-
�%+ >�;(�,���;*+ (sAd) ���A%1 � �/'�� #, >�-
�%;%'#1 >(J#�&�+���&�<� +��=!", (eotoma
cinerea, � "�<(�&%-�%'&=A�% 1973 <. (>� /"''*�
�"/#�&%;%�%&�##). �#@�"�# (!","'* '��%�"
,�%�B!�� (>�: Escherich, 1981, � #,�%'%'#=�#)
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"<�'#�&#)%�!#% �,"#��/%1�&�#= — A�!�#���"'#%, �*>"/*, �%�&#!";B'*% ,"-
$#&'*% �&�1!#. �"!#� �A�",��, �%,(;B&"& �,"#��/%1�&�#1 �� �'�<�� ,"�#-
�#& �& >�;" ���A%1, # ( �"��! �%D% �&�%)"G&�= "!&* >�=��1 "<�%��##.

�<�%��#�'*% �,"#��/%1�&�#= >�#��/=& ! &��(, )&� �,���;*% # >�;(-
�,���;*% �"�?* ,"'#�"G& >�;'��&BG �A���A;%''*% ()"�&!# �A#&"'#=.
�'")#&%;B'"= �&%>%'B �#&(";#,"?## �,"#��/%1�&�#1 �%D/( �"�!"�# �>�-
��A�&�(G& )"�&#)'��( >%�%!�*�"'#G #+ ()"�&!�� �A#&"'#=. � ��;�/'=-
!" >�;��*% �",;#)#= � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" '")#'"G& >��-
=�;=&B�= ��",( >��;% �"��%;%'#=, &.%. � ��,�"�&% 2–3 �%�=?%�. �"! >�!",*�"-
G& '"A;G/%'#= � >�#��/%, �"�?* #,A%<"G& !�'&"!&#���"&B � !���=$#�#
�"�!"�#, " � ;"A��"&��'*+ (�;��#=+ !�'&"!&* �"�?�� � /%&%'*J"�# �<�"-
'#)#�";#�B !�"&!���%�%''*� �A'G+#�"'#%� >��;%/'#+.

��/��A'*% '"A;G/%'#= '" �/'�1 #, >;�$"/�! �%)%'#= (�#�. 2.1.1.8)
>�!",";#, )&� �&'��#&%;B'� #,�;#���"''*% ()"�&!# �A#&"'#= )%&*�%+
�,���;*+ ���A%1 >%�%!�*�";#�B &�;B!� � �%�&% �*+�/" �!";B'*+ >���/,
</% �"�>�;"<";#�B #+ ��'��'*% (A%D#$"-+"&!# (7&�& ()"�&�! '" �#�('!%
�*/%;%' >('!&#�'*� >�=��(<�;B'#!��). ��%�B!# >%�#�/#)%�!# �A�;%/�-
�";# +"&!# ���A%1-���%/%1. �"�%? >��%$"; (A%D#$" ��%+ �"��!, !���%
�/'�1 >�;(�,���;�1 (' 1159). �,���;*% �"�!# &"!D% �%<(;=�'� �A�;%/�-
�";# (A%D#$% �"�?". �*&='(&"= @���" ()"�&!�� �A#&"'#= �,���;*+ ���-
A%1 �AU=�'=%&�= &%�, )&� �'# (/";=;#�B �� ��%�= !���%D!# '" ,'")#&%;B-
'�% �"��&�='#% (/� 350 �) �& ��'��'�<� (A%D#$", # >�# 7&�� #,A%<";#
�*+�/#&B '" �&!�*&�% >���&�"'�&��, >�%/>�)#&"= >%�%/�#<"&B�= ��%/# !(�-
&"�'#!" # !"�'%1.

�"��%;%'#% ��;�/'=!" >��#�+�/#& ��!��% >��;% �!�')"'#= >%�#�/"
��;�)'�<� ��!"��;#�"'#=. � ;"A��"&��'*+ (�;��#=+ 7&� ���>"/"%& � �%,-
!#� (�%;#)%'#%� )"�&�&* "<�%��#�'*+ !�'&"!&�� �%D/( ��;�/*�# ���-
A=�#, " &"!D% � >�=�;%'#%� "<�%��#�'�1 �%"!?## '" �,���;*+ ���A%1.
��;�/*% �"�?* �"��%;=G&�= � A�;%% �*��!�1 �%��=&'��&BG, &�</" !"!
��;�/*% �"�!# ��<(& ,"'#�"&B ()"�&!# �A#&"'#= � '%>���%/�&�%''�1 A;#-
,��&# �& �"&%�#'�!�<� ()"�&!". � 7&�� �;()"% �A�",(G&�= "<�%<"?##, �
���&"� !�&��*+ �+�/#& �,���;*1 �"�%? # �,���;"= �"�!" � /�)%�BG, ;#A�
�"�%? � /�(�= �"�!"�# #, �/'�<� �*��/!" (Escherich, 1981).

����&�"'�&�%''"= �A���A;%''��&B #'/#�#/(";B'*+ ()"�&!�� �,���-
;*+ # >�;(�,���;*+ ���A%1 !"! �%,(;B&"& "<�%��#�'*+ �,"#��/%1�&�#1
�%D/( '#�# �AU=�'=%&�=, >�-�#/#���(, '%�A+�/#���&BG �+�"'* �;�D'�
(�&��%''�<� (A%D#$" (+"&!#) # ,">"��� !���" '" ,#�'#1 >%�#�/, " &"!D%
�A(�;��;%'" '%/��&"&!�� >�#<�/'*+ /;= ,"�%;%'#= A#�&�>��. �&#� D%
�AU=�'=%&�= # >�;#<#'#)%�!"= �#�&%�" �",�'�D%'#= >(J#�&�+���&�<�
+��=!" (Escherich, 1981).

�%�'�'�<#1 +��=!, (eotoma fuscipes, �"�>���&�"'%' '" G<�-,">"/%
�T� # �%�%��-,">"/% �%!�#!#. �"! # /�(<#% >�%/�&"�#&%;%1 ��/" (eotoma,
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�' &"!D% (�&�"#�"%& !�'(���A�",'*% (A%D#$" (+"&!#) #, �%&�! # �"�&#&%;B-
'�<� �(���"; !"D/�% (A%D#$% ,"'#�"%& �/'" ���AB (Linsdale, Tevis, 1956).

�#�&%�( #�>�;B,��"'#= >���&�"'�&�" ( &%�'�'�<�<� +��=!" #,()";# �
1969 <. � J&"&% �";#@��'#= (�T�) '" >;�$"/!% �",�%��� 2.3. <" � >���-
$BG �"/#�&%;%�%&�## (Cranford, 1977). �"! >�!",";� #��;%/��"'#%, >;�-
$"/B <�/���<� ()"�&!" �A#&"'#= ( �,���;*+ �"�?�� ���&"�;=%& � ��%/'%�
2289 �2, " ( �"��! — 1924 �2 (>�;��*% �",;#)#= �&"&#�&#)%�!# /��&��%�-
'*). �"!�#�";B'*+ �",�%��� ()"�&!# �A#&"'#= (� ��%/'%� 4049 �2) /��-
&#<"G& � >%�#�/ '%+�"&!# !����� � '�=A�%-/%!"A�%, " �#'#�";B'*+ — �
�%�%''%-;%&'#1 �%,�' (� ��%/'%� 1260 �2).

�%,�' �",�'�D%'#= � >��%;%'#=+ &%�'�'�<�<� +��=!" (� ='�"�= >� �"1)
>�#(��)%' ! �"!�#�";B'�1 >��/(!?## @#&��"��*. � 7&�& >%�#�/, � >�=�-
;%'#%� �%?%>&#�'*+ �"��!, >��#�+�/#& (�%;#)%'#% �",�%��� ()"�&!��
�A#&"'#= �,���;*+ �"�?�� (� ��%/'%� /� 2715 �2), ���A%''� � ='�"�%, �"�&%
# �"%. �;�$"/B ()"�&!�� �A#&"'#= �"��! � >%�#�/* ;"!&"?## (@%��";B,
">�%;B, �"1) ��!�"$";"�B — � ��%/'%� /� 1485 �2. � �"��!, '% >�#'#�"�-
J#+ ()"�&#= � �",�'�D%'##, �",�%�* ()"�&!�� �A#&"'#= '% #,�%'=;#�B.

��7@@#?#%'& >%�%!�*�"'#= ()"�&!�� �A#&"'#= (��#) ( �"�?�� �"�-
'=;�= � ��%/'%� 0.15, ( �"��! — 0.25, ( ���A%1 >��&#��>�;�D'�<� >�;" —
0.28. � >%�#�/ �",�'�D%'#= ��# ( �"�?�� # �"��! (�%;#)#�";�= � ��%/-
'%� /� 0.57. ��# '";#)## <(�&�1 �"�&#&%;B'��&# (� >��%!&#�'*� >�!�*-
&#%� �& 75 /� 100%) ()"�&!# �A#&"'#= �,���;*+ ���A%1 �/'�<� >�;" '%
>%�%!�*�";#�B. � �%�&"+ � '%�"�'��%�'*� �"�>�%/%;%'#%� �"�&#&%;B'�-
�&# � >�%/%;"+ !"D/�<� ()"�&!" �A#&"'#= �*/%;=;��B �A���A;%''�% “=/��”,
�"�>�;"<"�J%%�= &"�, </% �"�&#&%;B'��&B A*;" '"#A�;%% <(�&�1. #,!#%
,'")%'#= ��# >�,��;=G& �/%;"&B >�%/>�;�D%'#%, )&� �,���;*% ���A#
�+�"'=G& ()"�&!# �A#&"'#=, #;#, >� !�"1'%1 �%�%, “=/�"” ()"�&!��.

" ()"�&!% �A#&"'#= !"D/�1 �,���;�1 ���A# #�%%&�= '%�!�;B!� >��&�-
=''*+ # ��%�%''*+ (A%D#$. ���&�=''*% (A%D#$" #�>�;B,(G&�= � &%)%-
'#% /;#&%;B'�<� >%�#�/" — A�;%% 4 �%�=?%� (Wallen, 1982). �"��%;=G$#-
%�= ��;�/*% ,�%�B!# ��%�%''� ,"'#�"G& ���A�/'*% (A%D#$" '" �"&%-
�#'�!�� #;# ���%/'%� ()"�&!% �A#&"'#=. � /";B'%1J%� �'# ���"#�"G&
����A�/#�J#%�= ���%/'#% ()"�&!# ;#A� >%�%�%$"G&�= '" '%,"'=&(G &%�-
�#&��#G.

��?#";B'�% >��%/%'#% &%�'�'�<�<� +��=!" #,()";# !"! � >�;%�*+, &"!
# ;"A��"&��'*+ (�;��#=+ (Wallen, 1982). � ;�!";B'*+ >��%;%'#=+ 7&�<�
�#/" ���A#-�%,#/%'&* �%<(;=�'� >��%$";# ()"�&!# �A#&"'#= # (A%D#$"
A;#D"1J#+ ���%/%1 '% &�;B!� �� ��%�= #+ �&�(&�&�#= ()&� !"�"%&�=, � ��-
'��'��, �"�?��), '� # � >�#�(&�&�## “+�,=%�” (&"!#% !�'&"!&* �&�%)%'*
>�%#�($%�&�%''� �%D/( ���A=�# >��&#��>�;�D'�<� >�;", " &"!D% �%D-
/( �"�!"�#). �!�>%�#�%'&* >� >"�'��( ��"D#�"'#G “,'"!��*+” #;# “'%-
,'"!��*+” ���A%1 '" “'%1&�";B'�1 &%��#&��##” ��#/%&%;B�&�(G&, )&� �'#
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>�-�",'��( �%"<#�(G& '" >"�&'%��� � ,"�#�#���&# �& �&%>%'# ,'"!���&�"
� '#�#. ��# ��"D#�"'## “,'"!��*+” ���A%1 )"�&�&" !�'&"!&�� A*;" �#-
'#�";B'�1, " �,"#�'�% �A�;%/��"'#% (�A'G+#�"'#%) >��#�+�/#;�, !"!
>�"�#;�, '" '%!�&���1 /#�&"'?##. ">��&#�, ��%/# “'%,'"!��*+” ���A%1
)"$% �&�%)";# !�'&"!&'�% �A�;%/��"'#% (� /#"/"+ �"��!), " &"!D% "<�%�-
�#�'*% �,"#��/%1�&�#= (� /#"/"+ �"�?��). � <%&%���%!�(";B'*+ >"�"+
�($%�&�%''*+ �",;#)#1 �� �,"#��/%1�&�#=+ �%D/( “,'"!��*�#” # “'%-
,'"!��*�#” ���A=�# '% �A'"�(D%'�. ����%/%''*% 7!�>%�#�%'&* !���%''�
/�!",*�"G& ��,��D'��&B �>�,'"�"'#= ����/#)%1 ( &%�'�'�<�<� +��=!" #
>�,��;=G& <����#&B � /#@@%�%'?#���"''�1 �%"!?## ���A%1-�%,#/%'&��
'" A;#D"1J#+ ���%/%1 # �#<�"'&��.

"A;G/%'#= ," #�!(��&�%''*�# <�(>>#���!"�# #, 6–8 �,���;*+ ���-
A%1 � �*<���/!% >;�$"/BG 9.5 �2 (&.%. � (�;��#=+, #�!;G)"G$#+ ��,��D-
'��&B �+�"'* &%��#&��##) >�!",";#, )&� �%D/( ,�%�B!"�# >%���% ��%�=
>��#�+�/#;# )"�&*% "<�%��#�'*% �,"#��/%1�&�#=. �� #�&%)%'## /�(+ '%-
/%;B )"�&�&" "<�%��#�'*+ !�'&"!&�� �'#,#;"�B, � <�(>>#���!"+ (�&"'��#-
;#�B �&'�J%'#= /��#'#���"'#=->�/)#'%'#=, # �,���;*% ,�%�B!# � >%�#-
�/* �&/*+" �!()#�";#�B � �/'�� �A$%� <'%,/% (Kinsey, 1976).

�'";�<#)'*% 7!�>%�#�%'&* >���%/%'* � /�(<#� �#/�� — @;��#/�-
!#� ;%�'*� +��=!��, (eotoma floridana (Kinsey, 1976). � 7&#+ 7!�>%�#-
�%'&"+ <�(>>*, ���&�=$#% #, /�(+ #;# )%&*�%+ ���A%1 (�& �/'�<� /� /�(+
�"�?��, # �& �/'�1 /� /�(+ �"��!), '"+�/#;#�B >�/ '"A;G/%'#%� � &%)%-
'#% /�(+ '%/%;B � A�;BJ#+ �*<���/!"+ >;�$"/BG 65 �2. 
�>�;'#&%;B'� �
&%)%'#% /�(+ �%�=?%� >����/#;# '"A;G/%'#= ," J%�&BG <�(>>"�#, � ��-
�&"� !�&��*+ �+�/#;# �& 5 /� 14 �,���;*+ ���A%1 (� &�� )#�;% �& &�%+ /�
J%�&# �"�?�� # �& &�%+ /� /%�=&# �"��!), � '%A�;BJ#+ �*<���/!"+ >;�$"-
/BG 9.5 �2. � 7!�>%�#�%'&";B'*+ <�(>>"+, ��/%�D"�J#+�= � A�;BJ#+
�*<���/!"+ (65 �2), )"�&B ,�%�B!�� (>� �/'��( � !"D/�1 <�(>>%) >�<#A;" �
�%,(;B&"&% �D%�&�)%''*+ �+�"&�!, " ��%/# �*D#�J#+ �/'" ���AB ,"'=;"
"A��;G&'�% /��#'#�(G$%% >�;�D%'#% # /%��'�&�#���";" 7;%�%'&* �+-
�"'* &%��#&��##. 
�(<#% );%'* <�(>>* >��&�=''� #,A%<";# !�'&"!&�� �
/��#'"'&��. � �*<���/!"+ �%'BJ%<� �",�%�" (9.5 �2) � �%,(;B&"&% "<�%�-
�#�'*+ �,"#��/%1�&�#1 �@���#���";"�B ;#'%1'"= #%�"�+#= /��#'#��-
�"'#=, � !�&���1 /��#'#�(G$%% >�;�D%'#% ,"'#�";# '"#A�;%% !�(>'*%
���A#, >�#)%� !"! �"�?*, &"! # �"�!#. �<�'#�&#)%�!#% �,"#��/%1�&�#= �
&"!#+ <�(>>#���!"+ >��=�;=;#�B � A�;%% �=<!�1 @���%: ��%/# "<�%��#�-
'*+ !�'&"!&�� �&�%)%'*, � ��'��'��, >�%�;%/��"'#=, " ��%/# �#&(";#,�-
�"''*+ — (<��D"G$#% >�,* # A%<�&��. ��&"'��#�J"=�= #%�"�+#= /��#-
'#���"'#= ��+�"'=;"�B '" >��&=D%'## ��%<� >%�#�/" '"A;G/%'#1.

�A�(D/"= �%,(;B&"&* >���%/%''*+ 7!�>%�#�%'&��, #+ "�&�� (Kinsey,
1976) �*/�#'(; &%,#�, ��<;"�'� !�&����( &%��#&��#";B'�% /��#'#���"'#%
(�+�"'( &%��#&��##) # #%�"�+#G /��#'#���"'#= �;%/(%& �"���"&�#�"&B �
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!")%�&�% /�(+ >��&#��>�;�D'*+ (>�;=�'*+) @��� %/#'�<� >��%/%')%�!�<�
@%'��%'", ��=,"''�<� � �'(&�#�#/���1 !�'!(�%'?#%1 # >��=�;=G$%<��=
>�-�",'��( � ,"�#�#���&# �& >;�&'��&# >�>(;=?##: � (�;��#=+ '#,!�1 >;�&-
'��&# !�'!(�%'&'*% �&'�J%'#= >�#��/=& ! @���#���"'#G &%��#&��#";B-
'�<� /��#'#���"'#=, " >�# �*��!�1 >;�&'��&# — ! #%�"�+## /��#'#���"-
'#=.

"#A�;%% (=,�#�*� ���%'&�� � >�/�A'*+ ;�<#)%�!#+ >��&��%'#=+
=�;=%&�= >�"���%�'��&B >%�%'��" �%,(;B&"&�� ;"A��"&��'*+ 7!�>%�#�%'-
&�� '" %�&%�&�%''*% >�>(;=?##, >��!�;B!( !�"1'% ���'#&%;B'�, )&� >;�&-
'��&B '"�%;%'#= ;%�'*+ +��=!�� ��D%& /��&#<"&B +�&= A* 5000 ���A%1/<"
()&� ���&�%&�&�(%& �#'#�";B'�1 <�(>>% #, >=&# ���A%1, >��%$%''�1 �
�*<���/!( >;�$"/BG 9.5 �2). �/#'�&�%''*�, �&�=$#� �'#�"'#=, �*��-
/�� ��D'� �)#&"&B >�%/>�;�D%'#%, )&� �,���;*% ���A# @;��#/�!�<� ;%�-
'�<� +��=!" ,"'#�"G& �A���A;%''*% # +�&= A* )"�&#)'� �+�"'=%�*% ()"-
�&!# �A#&"'#=. �&� >�%/>�;�D%'#% >�/!�%>;=%&�= /"''*�# @�"<�%'&"�-
'*+ '"A;G/%'#1 � >�#��/'*+ >�>(;=?#=+, !�&��*% (!",*�"G& '" )"�&#)-
'�% >%�%!�*�"'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1 # "<�%��#�'*1 +"-
�"!&%� #+ �,"#��/%1�&�#1 (Goertz, 1970).

�'")#&%;B'�% )#�;� #��;%/��"'#1 >���=$%'� +��=)!( �7�>A%;;",
Phodopus campbelli (Wynne-Edwards et al., 1992; Scribner, Wynne-Edwards,
1994; �(��� # /�., 1995; Wynne-Edwards, 1995, 1998). ����&�"'�&�%''�-
7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1 7&�<� �#/" #,()";# � �A�('(��!�1
!�&;��#'% (�%'&�";B'"= �,#=, �(�") � 1986-1990 <<. (Wynne-Edwards et al.,
1992; �(��� # /�., 1995). 
"''*% � >%�%�%$%'#=+ # >��%/%'## �%)%'*+
���A%1 >�;()%'* � >���$BG �"/#�&%;%�%&�## # �#,(";B'*+ '"A;G/%'#1
," ,�%�B!"�# � '�)'�% ��%�= � #�>�;B,��"'#%� �"��%=''�<� ��%&" @�'"�=.
�)"�&!# �A#&"'#= &�%+ �"�?�� # &�%+ �"��! +��=)!" �7�>A%;;" '" �/'�1
#, >;�$"/�! '"A;G/%'#1 #,�A�"D%'* '" �#�. 2.1.1.9.

���;%/��"'#% >�!",";�, )&� �,���;*% �"�?* ,"'#�"G& J#��!� >%�%-
!�*�"G$#%�= ()"�&!# �A#&"'#= >;�$"/BG 2–4 <" � �A���A;%''*�# ?%'&-
�"�# "!&#�'��&#, '"+�/=$#�#�= �A;#,# ��'��'*+ '��, �"�>�;�D%''*+
�'% >�%/%;�� �A;"�&# >%�%!�*�"'#= ()"�&!��. �'%,/��*% ()"�&!# �"��!
,"'#�"G& ,'")#&%;B'� �%'BJ(G >;�$"/B (1–2 <") # >�"!&#)%�!# #,�;#-
���"'* �/#' �& /�(<�<� � >���&�"'�&�% (�"�#;B%�" # /�., 1988).

�'")#&%;B'"= �%;#)#'" ()"�&!�� �"�?�� �AU=�'=%&�= #+ �*��!�1 >�/-
�#D'��&BG � �%,�' �",�'�D%'#= # >%�%�%$%'#=�# '" ,'")#&%;B'*% �"�-
�&�='#= (�(��"�'*1 >��A%< �"�?" ," '�)B ���&"�;=%& 2000-3000 �), &�</"
!"! "!&#�'��&B �"��! ����%/�&�)%'", � ��'��'��, �A;#,# <'%,/��*+ '��.
�!&#�'��&B �"�?�� ���A%''� ��,�"�&";" � >%�#�/* 7�&�(�" �"��!.


;= +��=)!" �7�>A%;;" +"�"!&%�'" )�%,�*)"1'� '#,!"= >;�&'��&B
'"�%;%'#=, ���&"�;=G$"= �%'%% 0.5 ���A# '" 1 <". � ��=,# � 7&#� ����%/�-
&�)%'#% �"�?�� �A;#,# <'%,/��*+ ()"�&!�� �"��! '%;B,= '",�"&B �;()"1-
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'*� =�;%'#%�. � >%�#�/ �",�'�D%'#= '" ()"�&!% �%?%>&#�'�1 �"�!# �
&%)%'#% �/'�<� )"�" ��A#�"%&�= �& /�(+ /� >=&# �"�?��, �>"�#�"G$#+�= �
'%1 >� �)%�%/#. ��# 7&�� �%D/( �"�?"�# >��#�+�/=& �D%�&�)%''*% �+�"&-
!#. �/'"!�, '%���&�= '" "<�%��#�'*% !�'@;#!&*, >�"!&#)%�!# ��% �"�?*
�>"�#�"G&�= � �%?%>&#�'�1 �"�!�1. �� �!�')"'## 7�&�(�", !�&��*1 /;#&-
�= '%�!�;B!� )"���, �"�?* �"�+�/=&�= >� ���#� ()"�&!"�. Z�&= >%�#�/
#'&%'�#�'*+ !�'&"!&�� �"�?�� '" ()"�&!% �%?%>&#�'�1 �"�!# �)%'B !�-
��&�!, ( '#+ (�&"'"�;#�"%&�= #%�"�+#= /��#'#���"'#=, # '"#A�;BJ%<�
(�>%+" � �>"�#�"'#=+ (>� !�;#)%�&�( �"/�!) /�A#�"%&�= �"�*1 �#;B'*1
�"�%?, ,"'#�"G$#1, ! &��( D%, '"#A�;%% !�(>'*1 ()"�&�! �A#&"'#= (�(-
��� # /�., 1995). �"! >�!",*�"G& '"A;G/%'#=, "<�%��#�'*% �,"#��/%1-
�&�#= �%D/( �"�?"�# �;()"G&�= # �'% >%�#�/" �>"�#�"'#1, %�;# '" ()"�-
&!% �A#&"'#= “+�,=#'"” &%��#&��## �A;#,# %<� '��* �!",*�"%&�= “)(D"!”
(�%;#?*'" # /�., 1988).

�%,(;B&"&* 7!�>%�#�%'&�� >� >"�'��( ��"D#�"'#G �,���;*+ ���A%1
'" “'%1&�";B'�1 &%��#&��##” >�,��;=G& ���&"�#&B >�%/�&"�;%'#% � +"-
�"!&%�% �,"#��/%1�&�#1 � �/'�>�;*+ /#"/"+ (�#�. 2.1.1.10). ��!;G)#&%;B-
'� "<�'#�&#)%�!#% !�'&"!&*, ��%/# !�&��*+ >�%�A;"/"G& 7;%�%'&* >�=-
��1 "<�%��## (A�;%% 40%), " &"!D% >�"!&#)%�!# >�;'�% �&�(&�&�#% �#��-
;GA#�*+ �,"#��/%1�&�#1 ��#/%&%;B�&�(G& � �*��!�1 �&%>%'# "<�%��#�-
'��&# 7&�<� �#/" (Wynne-Edwards, Lisk, 1987). ��/�A'*% �,"#��/%1�&�#=
>�#��/=& ! �A���A;%'#G ()"�&!�� �A#&"'#= �,���;*+ ���A%1 �/'�<� >�;",

�#�. 2.1.1.9.  �)"�&!# �A#&"'#= �,���;*+ �"�?�� # �"��! +��=)!" �7�>A%;;",
Phodopus campbelli, '" >;�$"/!% �%)%'#= ;%&�� 1988 <. �'")!# '" ()"�&!"+ �"�-
?�� >�!",*�"G& �"�>�;�D%'#% ,">"+��*+ �%&�!. �%�'*�# !�(D!"�# �A�,'")%'*
'��* (>�: �(��� # /�., 1995, � #,�%'%'#=�#).
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" ( �"�?�� �'#, ! &��( D%, �>���A�&�(G& (�&"'��;%'#G #%�"�+## /��#'#-
���"'#= � >%�#�/ �>"�#�"'#1 � �"�!"�# (�(��� # /�., 1995).

� '")";% #G'= �"�!# +��=)!" �7�>A%;;" >�#'��=& >%���% >�&���&��.
��",( D% >��;% ��/�� �'# �'��B �>"�#�"G&�= � �"�?"�#, # )%�%, 18 /'%1
(&"!��" >��/�;D#&%;B'��&B A%�%�%''��&#) ��D/"%&�= �;%/(G$#1 �*��-
/�!. %,"/�;<� /� 7&�<� �"�!" >�!#/"%& <'%,/��(G '��( � >%��*� �*��/-
!�� # >%�%�%;=%&�= '" !"!(G-'#A(/B ���A�/'(G '��(. �"!#� �A�",��, (
��;�/*+ ,�%�B!�� ��&"%&�= '"/%D'�% (A%D#$% /� '")";" #+ �"��%;%'#= #
�A�%&%'#= >�;'�1 �"���&�=&%;B'��&#.

"A;G/%'#= � >�#��/% >�!",*�"G&, )&� ," /�"-&�# /'= /� '"�&(>;%-
'#= ��/�� �"�?* >��%$"G& '��* �"��! � >�/�"�&"G$#�# /%&%'*J"�#
# ��&"�;=G& � '#+ ,">"�* !���", >�#'%�%''�<� � ,"$%)'*+ �%J!"+. �/#'
#, �%)%'*+ �"�?�� D#; � /%&%'*J"�# � �/'�1 '��% � &%)%'#% )%&*�%+
/'%1 >��;% &�<�, !"! �"�!" ��&"�#;" #+ >%�%/ '"�&(>;%'#%� �)%�%/'*+
��/��. ��'&"!&* �"�?" � �"�!�1, �A#&"�J%1 � /�(<�1 '��%, ��% 7&# /'#
'% >�%!�"$";#�B, # �"�%? �>"�#�";�= � '%1 �� ��%�= >��;%��/���<�
7�&�(�". �� #�&%)%'## )%&*�%+ /'%1 ��;�/*% ,�%�B!# �"��%;#;#�B, #
�"�%? �&"; )"$% >��%$"&B '��( �"�!# (�(��� # /�., 1995; Wynne-Edwards,
1995).

� �%'&=A�G �",�'�D%'#% � >�>(;=?#=+ +��=)!" �7�>A%;;" >�"!&#)%�!#
>�%!�"$"%&�=, +�&= � 7&� ��%�= %$% �&�%)"G&�= �>"�#�"'#= ��;�/*+ �"-
��! (� ��,�"�&% 40–50 /'%1). ��#'��=& ;# �'# >�&���&�� ��%'BG — '%
#,�%�&'�, �/'"!� �%�'�1 �;%/(G$%<� <�/" �",�'�D"G&�= &�;B!� >%�%,#-
���"�J#% ��;�/*% ,�%�B!#, >��!�;B!( �,���;*% ���A#, >�-�#/#���(, >�-

�#�. 2.1.1.10. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � 7!�>%�#�%'&"+ >�
��"D#�"'#G �,���;*+ �"�?�� # �"��! +��=)!" �7�>A%;;", Phodopus campbelli, '"
“'%1&�";B'�1 &%��#&��##”. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#%
!�'&"!&��, III — �#&(";#,��"''*% "<�'#�&#)%�!#% (>�: Wynne-Edwards, Lisk, 1987).
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<#A"G& � &%)%'#% ,#���!#. 
"''*+ �A #�>�;B,��"'## >���&�"'�&�" # >��%-
/%'## +��=)!" �7�>A%;;" � ,#�'#1 >%�#�/ '% #�%%&�=.

"A;G/%'#=, >���%/%''*% � ;"A��"&��'*+ (�;��#=+, ��#/%&%;B�&�(-
G&, )&� �"�?* +��=)!" �7�>A%;;" >��=�;=G&  ,"A�&( � >�&���&�%. �'#
�!()#�"G&�= � /%&%'*J"�#, ��<�%�"= #+ ���#� &%>;��, '%�A+�/#�*� /;=
'���";B'�<� �",�#&#=, # /"G& ��,��D'��&B �"�!"� '"+�/#&B�= �>�%/%-
;%''�% ��%�= �'% <'%,/", A;"<�/"�= )%�( >��;%/'#% #,A%<"G& >%�%<�%�",
!�&��*1 '%A;"<�>�#=&'� �&�"D"%&�= '" #+ �%>��/(!&#�'*+ �>���A'��&=+
(Scribner, Wynne-Edwards, 1994; Wynne-Edwards, 1995, 1998). �"!�% >��%-
/%'#% �"�?�� +��=)!" �7�>A%;;", !"! >�;"<"G& (!","''*% "�&��*, =�;=-
%&�= �>%?#@#)%�!�1 "/">&"?#%1 7&�<� �#/" ! A�;%% �(���*� 7!�;�<#)%�-
!#� (�;��#=� (�&'��#&%;B'� �";�% !�;#)%�&�� ��"/!�� # '#,!"= ��%/'%-
<�/��"= &%�>%�"&(�"), � ��"�'%'##, '">�#�%�, � (�;��#=�# �A#&"'#= ��/-
�&�%''�<� �#/" — /D('<"��!�<� +��=)!", Phodopus sungorus (Wynne-
Edwards, 1995, 1998).

�%,(;B&"&* '"A;G/%'#1 ," 7&#� �#/�� � >�#��/% >�!",*�"G&, )&� �,���-
;*% ���A# "<�%��#�'* /�(< ! /�(<( /"D% � ,#�'#1 >%�#�/, '� +���J�
(D#�"G&�= � >"�"+. ��'�<"�'*% >"�*, ��,��D'�, �($%�&�(G& # ,#��1,
+�&= A%�%�%''*+ �"��! � 7&� ��%�= <�/" �A'"�(D#&B '% (/";��B (�(���,
�%;#?*'", 1986). � �&'�J%'## ��/#&%;B�!�<� >��%/%'#= �"�?�� /D('<"�-
�!�<� +��=)!" �($%�&�(G& >��&#���%)#�*% �'%'#=: �/'# #��;%/��"&%;#
('">�#�%�, Wynne-Edwards, 1995, 1998) (&�%�D/"G&, )&� �"�?* 7&�<� �#/"
'% >��=�;=G& ,"A�&( � /%&%'*J"+, &�</" !"! /�(<#% (Z�($��", �"�#;B%�",
2007) >�!",*�"G&, )&� � '%��;% �"�?* ,"'#�";#�B �A(�&��1�&��� <'%,/�-
��1 !"�%�*, ��<�%�";# # )#�&#;# /%&%'*J%1, " &"!D% ,"&"�!#�";# #+ �
<'%,/�.

��%�&% � &%� ��,'#!"%& ��>���: >��=�;=%&�= ;# ��/#&%;B�!�% >��%/%-
'#% ( �"�?�� +��=)!" �7�>A%;;" # /D('<"��!�<� +��=)!" � >�#��/% � &�1
D% �&%>%'#, !"! # � ;"A��"&��'*+ (�;��#=+, # >��=�;=%&�= ;# ���A$%?
�&�& ��>��� �>�;'% ,"!�'��%�%', >��!�;B!( � �;%/(G$#+ <;"�"+ A(/%&
>�!","'�, )&� ( '%!�&��*+ �#/�� <�*,('�� �"�?*, /%��'�&�#�(G$#% ,"-
A�&( � >�&���&�% >�# ����%�&'�� ��/%�D"'## � �"�!"�# � ;"A��"&��'*+
(�;��#=+, '% >��=�;=G& '#!"!�1 ��/#&%;B�!�1 ,"A�&* � (�;��#=+, >�#A;#-
D%''*+ ! %�&%�&�%''*� ('">�#�%�, � �&!�*&*+ ��;B%�"+) #, &%� A�;%%, �
>�#��/%.

�!�>%�#�%'&* � �"�?"�# +��=)!" �7�>A%;;" # /D('<"��!�<� +��=)-
!" � ;"A��"&��'*+ (�;��#=+ ��#/%&%;B�&�(G& � �($%�&���"'## �>�%/%-
;%''*+ �",;#)#1 � #+ >�;���� >��%/%'## # �#�&%�% �>"�#�"'#1 � �"�-
!"�# (Wynne-Edwards, Lisk, 1984). �"�!# +��=)!" �7�>A%;;" �&"'��=&-
�= >�;���,�%;*�# � ��,�"�&% /�(+ �%�=?%�. � 7&�� ��,�"�&% #+ ��"D#�"-
;# � �/'#� #;# /�(�= �"�?"�# � !;%&!"+ �",�%��� 1.2�1.2�1.0 �. 
";B'%1-
J#% '"A;G/%'#= >�!",";#, )&� >�# ��"D#�"'## � �/'#� �"�?�� >�)&#
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��% �"�!# (11 #, 12) (�>%J'� �>"�#�";#�B # >�#'%�;# >�&���&��. � &%+
�;()"=+, !�</" �"��! ��"D#�";# � /�(�= �"�?"�# (n=26), '# �/'" #, '#+ '%
/";" >�&���&�" >��;% >%���1 �%�## �>"�#�"'#1 � �%,(;B&"&% A;�!#���"-
'#= A%�%�%''��&# #,-," >��&�=''*+ "<�%��#�'*+ �&*)%! �%D/( !�'!(�#-
�(G$#�# �"�?"�#. �;�!#���"'#% A%�%�%''��&# ( �"��! >��#�+�/#;� #
� &�� �;()"%, %�;# �/#' #, /�(+ �"�?�� '"+�/#;�= ," >%�%<���/!�1. �
/�(<�1 �%�## 7!�>%�#�%'&�� (Wynne-Edwards, Lisk, 1988) #�>�;B,��";#
!;%&!( �",�%��� 2.4�1.2 �, �",/%;%''(G '" &�# �%!?## �U%�'*�# >%�%<�-
��/!"�#. �%�%/ '")";�� !"D/�<� 7!�>%�#�%'&" � !�"1'#% �%!?## >��%-
$";# /�(+ '%��/�&�%''*+ �"�?��, " � ��%/'GG — �"�!(. �%�%, 24 )"�"
>%�%<���/!# (A#�";# # �%<#�&�#���";# ��% �,"#��/%1�&�#= ,�%�B!��, �
&�� )#�;% "<�'#�&#)%�!#% !�'&"!&* (>�%�;%/��"'#=, "&"!#, �+�"&!#, A�!-
�#���"'#% # A%<�&��) # �>"�#�"'#%. � �%,(;B&"&% "<�%��#�'*+ �,"#��/%1-
�&�#1 � >"�"+ �"�?�� (�&"'"�;#�";"�B #%�"�+#= /��#'#���"'#=: �/#'
�"�%? �&"'��#;�= /��#'"'&�� (#'#?#"&���� >�/"�;=G$%<� A�;BJ#'�&�"
"<�%��#�'*+ !�'&"!&��), " /�(<�1 — >�/)#'%''*�. �� ��%+ <�(>>"+ /D('-
<"��!�<� +��=)!" (n=8) � �"�!�1 �>"�#�";�= &�;B!� /��#'#�(G$#1 �"-
�%?. � <�(>>"+ +��=)!" �7�>A%;;" (n=12) � >�;��#'% <�(>> (n=6) � �"�!�1
�>"�#�";�= &�;B!� �"�%?-/��#'"'&, " � ��&";B'*+ �;()"=+ (n=6) — # /��#-
'"'&, # >�/)#'%''*1 �"�%?. �"!#� �A�",��, ��D'� >�%/>�;�D#&B, )&� �
>�>(;=?#=+ /D('<"��!�<� +��=)!" /��#'#�(G$#% �"�?* �($%�&�%''�
�<�"'#)#�"G& ��,��D'��&B >�/)#'%''*+ �"�?�� �>"�#�"&B�= � �"�!"-
�#, " ( +��=)!" �7�>A%;;" #%�"�+#= /��#'#���"'#= �<�"'#)#�"%& �",-
�'�D%'#% >�/)#'%''*+ �"�?�� ;#JB /� '%!�&���1  �&%>%'# (Wynne-
Edwards, Lisk, 1988).

"A;G/%'#= ," )%&*�B�= �,���;*�# ���A=�# (/�" �"�?" # /�% �"�!#)
!#&"1�!�<� +��=)!", Cricetulus griseus, >��%$%''*�# � ��;B%�( >;�$"-
/BG 7.5 �2, >�!",";#, )&� �,"#��/%1�&�#= ,�%�B!�� A*;# >�%#�($%�&�%'-
'� "<�%��#�'*�# (Stolba, 1977). �"�!# )"$% ()"�&���";# � "<�%��#�'*+
�,"#��/%1�&�#=+ # /��#'#���";# '"/ �"�?"�#.

�"! >�!",*�"G& �%,(;B&"&* �'�<#+ ;"A��"&��'*+ #��;%/��"'#1, >��-
�%/%''*+ � �",'*�# >�%/�&"�#&%;=�# >�/�%�%1�&�" Cricetinae, >� +"�"!-
&%�( �,"#��/%1�&�#1 �%D/( ���A=�# � (�;��#=+ '%��;# ��D'� �(/#&B �A
#+ >���&�"'�&�%''�� �"�>�%/%;%'## � %�&%�&�%''*+ >��%;%'#=+. "A;G-
/%'#= ," �A*!'��%''*� +��=!��, Cricetus cricetus (Eibl-Eibesfeldt, 1953),
!#&"1�!#� +��=)!��, Cricetulus griseus (Skirrow, Ryšan, 1976; Stolba, 1977),
A"�"A#'�!#� +��=)!��, Cricetulus barabensis (Lerwill, 1971), >%�%/'%",#-
"&�!#� +��=!��, Mesocricetus auratus (Dieterlen, 1959; Rowell, 1961; Lerwill,
Makings, 1971; Drickamer et al., 1973; Huang, Hazlett, 1974) ��#/%&%;B�&�(-
G&, )&� >�# ��"D#�"'## '" “'%1&�";B'�1 &%��#&��##” �%D/( ���A=�#
;GA�<� >�;" >��#�+�/=& �D%�&�)%''*% �+�"&!#. ��!;G)%'#% ���&"�;=G&
;#JB >"�* �"�?�� � �"�!"�#, '"+�/=$#�#�= � ���&�='## 7�&�(�". � >"-
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�"+ ��"D#�"%�*+ �"�?�� ��D'� �*/%;#&B /��#'#�(G$#+ # >�/)#'%''*+
���A%1. 
��#'#���"'#% '% ��=,"'� � @"!&���� ,'"!���&�" � &%��#&��#%1:
( >%�%/'%",#"&�!�<� +��=!" �"�?*-�%,#/%'&* �� �'�<#+ �;()"=+ �!",*�"-
;#�B >�/)#'%''*�# >�# ��"D#�"'## � '%,'"!��*�# �"�?"�# (Lerwill,
Makings, 1971).

�"!#� �A�",��, ;"A��"&��'*% '"A;G/%'#= ��#/%&%;B�&�(G&, )&�
�&'�J%'#= �%D/( �,���;*�# ���A=�# ( �'�<#+ �#/�� +��=!��*+ +"-
�"!&%�#,(G&�= �*��!#� (���'%� "<�%��#�'��&#. � >�#��/% 7&� >�#-
��/#& ! >�"!&#)%�!# >�;'��( �A���A;%'#G ()"�&!�� �A#&"'#= ��%/#
���A%1 �/'�<� >�;". �%�%!�*�"'#% ()"�&!�� �&�%)"%&�= >�%#�($%-
�&�%''� ( ���A%1 >��&#��>�;�D'�<� >�;", ���A%''� � >%�#�/ �",�'�-
D%'#=, !�</" �"�?�� >�#�;%!"G& �%?%>&#�'*% �"�!#. �"A��"&��'*%
'"A;G/%'#= &"!D% /"G& ��'��"'#= >�;"<"&B, )&� ��%/# �"�?�� ��D%&
(�&"'"�;#�"&B�= #%�"�+#= /��#'#���"'#=, >�# 7&�� �"�?*-/��#'"'-
&* '%�%/!� �&;#)"G&�= ,'")#&%;B'� A�;BJ%1 �"���1 &%;", !"!, '"-
>�#�%�, ( >%�%/'%",#"&�!�<� +��=!" (Payne, Swanson, 1970; Drickamer
et al., 1973).

��/��/= #&�< #,;�D%''��( � 7&�� �",/%;%, �&�%&#�, )&� ! '"#A�;%%
�A$#� +"�"!&%�#�&#!"� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�-
>(;=?#1 �"����&�%''*+ �*J% >�%/�&"�#&%;%1 >�/�%�%1�&�" Cricetinae
��D'� �&'%�&#: (1) �&'��#&%;B'� �*��!(G �&%>%'B #'/#�#/(";#,"?##
(��'�>�;#,"?##) ()"�&!�� �A#&"'#= �,���;*+ ���A%1 � 7;%�%'&"�# &%�-
�#&��#";B'�<� >��%/%'#= (�+�"'" &%��#&��##, >� !�"1'%1 �%�%, �A;#,#
>��&�=''�<� (A%D#$"), (2) "<�%��#�'*1 +"�"!&%� �,"#��/%1�&�#1 (� &��
)#�;% �%D/( >�;��*�# >"�&'%�"�#), >�%>=&�&�(G$#1 �A�",��"'#G
>��)'*+ >"�'*+ ��=,%1, (3) @���#���"'#% #%�"�+## /��#'#���"'#=
��%/# �"�?��, !�'!(�#�(G$#+ ," �"��! � >%�#�/ �",�'�D%'#= (>� !�"1-
'%1 �%�%, ( '%!�&��*+ �#/��), (4) �"''%% �"��%;%'#% ��;�/'=!" (>� �!�'-
)"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#=) # (5) >��*J%'#% �&%>%'# >��-
�&�"'�&�%''�1 �A���A;%''��&# ()"�&!�� �A#&"'#= � �!�')"'#%� �%,�'"
�",�'�D%'#=. ���&�=''*% "<�%<"?##, ���&�=$#% #, '%�!�;B!#+ ���A%1
�/'�<� >�;" ('">�#�%�, �"�?��), � >�>(;=?#=+ +��=!��*+ '% �A�",(G&-
�=. �&'��#&%;B'� (�&�1)#�*% "���?#"?## �"�?�� � �"�!"�# ��,'#!"G&
;#JB !"! �;%/�&�#% '#,!�1 >;�&'��&# '"�%;%'#= ('">�#�%�, ( P. campbelli)
#;# '%/��&"&!" �>&#�";B'*+ /;= ,"�%;%'#= A#�&�>�� (� )"�&'��&#, ( (.
cinerea), �/'"!� # � 7&#+ "���?#"?#=+ ()"�&!# �A#&"'#= >�;��*+ >"�&'%-
��� � ,'")#&%;B'�1 �&%>%'# �A���A;%'*. "A;G/%'#= � '%��;%, ��#/%-
&%;B�&�(G$#% � >��=�;%'## ��/#&%;B�!�<� >��%/%'#= ( �"�?�� P.
campbelli, >�,��;=G& �"���"&�#�"&B >���&�"'�&�%''�-7&�;�<#)%�!(G
�&�(!&(�( >�>(;=?#1 7&�<� �#/" !"! >%�%+�/'(G ! &#>( III (��. �;"�* 4 #
6). �/'"!� /;= >�/&�%�D/%'#= 7&�<� �*��/" '%�A+�/#�* /";B'%1J#%
#��;%/��"'#=.
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2.1.2.  ��3'-�-F'"�� 0-'&%*�$, Gerbillinae
����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�", +"�"!&%�#,(G$"=�= �#�&%-

��1 �A���A;%''*+ #'/#�#/(";B'*+ ()"�&!�� �A#&"'#=, �A'"�(D#�"%&�= (
�'�<#+ �#/�� >%�)"'�!, �&'��=$#+�= ! !"&%<��## (�;��'� �/#'�)'*+. ��%-
/# �&'��#&%;B'� +���J� #,()%''*+ �#/�� ! &"!��*� ��D'� �&'%�&# &"�"-
�#�!��(G >%�)"'!(, Meriones tamariscinus (�";;B, 1941; Rauch, 1957; ���-
���, �"A���!#1, 1995; ������ # /�., 1996; ������, ������", 1996; ��>��,
�"A���!#1, 1998; ������, 2000), /'%�'(G >%�)"'!(, Psammomys obesus (Daly
M., Daly S., 1973, 1974, 1975a,b; Ilan, 1984; Gromov, 2001), ��%&;(G >%�)"'!(,
Gerbillus perpallidus (������, �;B)%'!�, 2007), " &"!D%, >�-�#/#���(, �"-
;�",#1�!(G >%�)"'!(, Meriones blackleri (=tristrami), # >%�)"'!( �('/%-
�";;", Meriones crassus, +�&= #'@���"?## �A #+ �A�",% D#,'# =�'� '%/��&"-
&�)'�, '%���&�= '" ,'")#&%;B'�% )#�;� >�;%�*+ #��;%/��"'#1 (��<��=',
1949; Petter, 1961; �1<%;#� # /�., 1970; �!")%'!�, 1977, 1978, 1981, 1985; �1<%-
;#�, 1980; �"�+#'", 1981; �%&��� # /�., 1981; �">#', 1983; Yigit et al., 1995,
1996; Daly M., Daly S., 1975b). %!�&��*% "@�#!"'�!#% �#/*, '">�#�%�,
!���&!�(+"= >%�)"'!", Desmodillus auricularis, %<#>%&�!"= >%�)"'!",
Gerbillus pyramidum, >%�)"'!" �'/%���'", Gerbillus andersoni, A%;(/D#�-
&"'�!"= >%�)"'!", Gerbillus nanus (Eisenberg, 1967; Happold, 1968; Nel,
Stutterheim, 1973; Daly M., Daly S., 1975b; Nel, 1975; Abramsky, 1984) � '�)'�1
"!&#�'��&BG # �/#'�)'*� �A�",�� D#,'#, ( !�&��*+ �,���;*% ���A# ,"'#-
�"G& #'/#�#/(";B'*% ()"�&!# �A#&"'#= �&'��#&%;B'� '%A�;BJ�1 >;�$"-
/# (30-50 � � >�>%�%)'#!%), >�-�#/#���(, &"!D% �&'��=&�= ! �"���"&�#�"%-
��1 !"&%<��##, '� /"''*% �A 7&#+ �#/"+ !�"1'% �!(/'*. � ��=,# � 7&#� ��'��-
'�% �'#�"'#% � /"''�� �",/%;% (/%;%'� &�%� '"#A�;%% +���J� #,()%''*�
�#/"� — &"�"�#�!���1, /'%�'�1 # ��%&;�1 >%�)"'!"�.

� '%�%>��/(!&#�'*1 (��%''%-,#�'#1) >%�#�/ >���&�"'�&�%''"= �&�(!-
&(�" >��%;%'#1 7&#+ �#/�� >�%/�&"�;%'" �#�&%��1 #'/#�#/(";B'*+ ()"�-
&!�� �A#&"'#=, !�&��*% ;#A� >�;'��&BG �A���A;%'*, ;#A� )"�&#)'� >%-
�%!�*�"G&�=. � �%>��/(!&#�'*1 >%�#�/ �"�?* '"A�;%% >�/�#D'* # >%-
�%�%$"G&�= '% &�;B!� � >�%/%;"+ �/'�<� >��%;%'#=, '� # �%D/( '%�!�;B-
!#�# ;�!";B'*�# >��%;%'#=�#.

�"�"�#�!��"=, #;# <�%A%'$#!��"=, >%�)"'!", Meriones tamariscinus, �"�-
>���&�"'%''" � >�;(>(�&*'=+ # >(�&*'=+ �%�%��-�">"/'�<� # �%�%�'�<�
��#!"�>#=, ��%/'%1 �,## # �%�%��-�">"/'�<� �#&"=. �%,�' �",�'�D%'#= (
'%% /���;B'� >��/�;D#&%;B'*1 — �!�;� ���B�# �%�=?%�. �%��*% >�#,'"!#
>�;���1 "!&#�'��&# �&�%)"G&�= � !�'?% @%��";= — '")";% �"�&". �%�%�%'-
'*% �"�!# ��&�%)"G&�= � �"�&" >� �!&=A�B, '� '"#A�;%% #'&%'�#�'�% �",-
�'�D%'#% >��#�+�/#& � ">�%;%-�"%. �#�;� 7�A�#�'�� ( A%�%�%''*+ �"��!
�"�B#�(%& �& 1 /� 10, � ��%/'%� 4.8 (�";;B, 1941; ����A%1, 1987). �&�& �#/
>%�)"'�! "!&#�%' >�%#�($%�&�%''� '�)BG, +�&= � '%!�&��*+ �;()"=+ ,�%�B-
!# �*+�/=& '" >��%�+'��&B # � �(�%�%)'*% )"�* (�"�(;#' # /�., 1979).
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����&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1 &"�"�#�!���1
>%�)"'!# #,()";# � 1993–1998 <<. � �";�*!##. � ��=,# � '�)'�1 "!&#�'��-
&BG 7&�<� �#/", /"''*% � >���&�"'�&�%''�1 �&�(!&(�% 7;%�%'&"�'*+ �'(&-
�#>�>(;=?#�''*+ <�(>>#����! >�;()%'* �%&�/�� >��&��'*+ �&;����
,�%�B!�� '" >;�$"/!"+ �%)%'#= �",�%��� �& 1.0 /� 7.4 <" (������, �"A���-
!#1, 1995; ������ # /�., 1996; ������, 2000).

� �%'&=A�%-�!&=A�%, &.%. � !�'?% �%>��/(!&#�'�<� >%�#�/", �,���;*%
���A# ,"'#�"G& #'/#�#/(";B'*% ()"�&!# �A#&"'#=, � A�;BJ#'�&�% �;(-
)"%� #,�;#���"''*% �& ()"�&!�� /�(<#+ ���A%1 &�<� D% >�;", �%D% >%�%-
!�*�"G$#%�= � &�1 #;# #'�1 �&%>%'# (�#�. 2.1.2.1). %,'")#&%;B'�% >%�%-

�#�. 2.1.2.1.  �)"�&!# �A#&"'#= �"�?�� () # �"��! (%) &"�"�#�!���1 >%�)"'!#,
Meriones tamariscinus, '" >;�$"/!% �%)%'#= # >�#;%<"G$%1 &%��#&��## ��%'BG
1994 <. 1 — >%�)"'*% A(<�* � !(�&"�# &"�"�#!�", 2 — ()"�&!# >%�%,#���"�J#+
���A%1, 3 — ()"�&!# �%<�;%&�!. �&�%;!"�# >�!","'* �*+�/* �"�?�� # �"��! ,"
>�%/%;* ()"�&!�� �A#&"'#=.



64

!�*�"'#% #;# >�;'�% �&�(&�&�#% &"!���<� '"#A�;%% &#>#)'� /;= ()"�&!��
�A#&"'#=, ,"'#�"%�*+ >%�%,#���"�J#�# ���A=�# ;#A� �",�'�D"G$#-
�#�= �%<�;%&!"�#, � ��'��'��, �"�!"�#, >��!�;B!( �"�?* >�"!&#)%�!# '%
()"�&�(G& � �",�'�D%'## '" >%���� <�/( D#,'#.

�%�'�1 # ;%&��, � >%�#�/ �",�'�D%'#=, >���&�"'�&�%''"= �&�(!&(�"
>��%;%'#1 &"�"�#�!���1 >%�)"'!# >�%&%�>%�"%& �($%�&�%''*% #,�%'%-
'#=. �)"�&!# �A#&"'#= �"��! >�->�%D'%�( ��&"G&�= � ,'")#&%;B'�1 �&%-
>%'# �A���A;%''*�#, &�</" !"! ()"�&!# �,���;*+ �"�?��, '">��&#�, ��-
<(& J#��!� >%�%!�*�"&B�=, >�# 7&�� /�;= >%�%!�*�"'#= >�%�*J"%& 50%.
�)"�&!# '%!�&��*+ �,���;*+ �"��! ��<(& �A�",��*�"&B ;�!";B'*% "<�%-
<"?## (�#�. 2.1.2.2, %), # �A;#,# &"!#+ "<�%<"?#1 <�(>>#�(G&�= ()"�&!# '%-
�!�;B!#+ �"�?��, !"!, '">�#�%�, '" >;�$"/!% �%)%'#= �%�'�1 1994 <. (�#�.
2.1.2.2, ).

�#�. 2.1.2.2.  �)"�&!# �A#&"'#= >%�%,#���"�J#+ �"�?�� () # �"��! (%) &"�"�#�-
!���1 >%�)"'!#, Meriones tamariscinus, '" >;�$"/!% �%)%'#= # >�#;%<"G$%1 &%�-
�#&��## � �"%-#G'% 1994 <. �&�%;!"�# >�!","'* >%�%�%$%'#= �"�?��. �A�,'")%-
'#= !"! '" �#�. 2.1.2.1.
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��;���,�%;*% �"�?* � >%�#�/ �",�'�D%'#= J#��!� >%�%�%$"G&�= �
>�%/%;"+ �/'�<� #;# '%�!�;B!#+ ;�!";B'*+ >��%;%'#1 � >�#�!"+ �%?%>-
&#�'*+ �"��!, &"! )&� �>�%/%;#&B �",�%�* #+ ()"�&!�� �A#&"'#= � 7&�&
>%�#�/ '%��,��D'�. � 7&�� �;()"% /;= �?%'!# >%�%�%$%'#1 �"�?�� #�-
>�;B,��";# >�!","&%;B RL. � >%�#�/ �>"�#�"'#1 (�"1-#G'B) �%;#)#'" RL
( �"�?�� ���&"�;=;" � ��%/'%� 336±59 � (n=10). �� �!�')"'## >%�#�/"
�",�'�D%'#= "!&#�'��&B �"�?�� �'#,#;"�B, # �%;#)#'" RL (�%'BJ#;"�B
�/��% (165±45 �, n=8).

�*��!(G �&%>%'B #'/#�#/(";#,"?## >���&�"'�&�" ( �"�?�� # �"��!
�&�"D"G& ���&�%&�&�(G$#% ,'")%'#= ���� (&"A;. 2.1.2.1), !�&��*% ( �"�-
?�� � �%>��/(!&#�'*1 >%�#�/ /��&��%�'� '#D%, )%� ( �"��!.

�"�!# �%'%% >�/�#D'*, )%� �"�?*, ���A%''� � >%�#�/ �*!"��;#�"-
'#= /%&%'*J%1, # >;�$"/B #+ ()"�&!�� �A#&"'#= ��%/# ,"���;%1 &"�"-
�#!�" (>�# �&'��#&%;B'� '#,!�1 >;�&'��&# '"�%;%'#=) ���&"�;=;"
2267±332 �2 (n=12). " <�=/���-A(<�#�&*+ >%�!"+ (� >��%;%'#=+ � A�;%%
�*��!�1 >;�&'��&BG) �,���;*% �"�!# ,"'#�";# �/��% �%'BJ#% ()"�&!#
�A#&"'#=, >;�$"/B !�&��*+ � ��%/'%� ���&"�;=;" 1012±113 �2 (n=8). �"-
!#� �A�",��, �%;#)#'" ()"�&!�� �A#&"'#= �"��! '"+�/#&�= � �A�"&'� >��-
>��?#�'";B'�1 ,"�#�#���&# �& >;�&'��&# '"�%;%'#= >�>(;=?##. �/'"!�
�&%>%'B #'/#�#/(";#,"?## >���&�"'�&�" >�# ��!�"$%'## >;�$"/# ()"�-
&!" '% �'#D"%&�=: /;= ()"�&!�� '" >;�$"/!% �",�%��� 7.4 <" ������ =
0.989±0.004 (n=54), /;= ()"�&!�� '" <�=/���-A(<�#�&*+ >%�!"+ ������ =
0.987±0.003 (n=42); �",;#)#= �%D/( 7&#�# �*A��!"�# '%/��&��%�'*.


;#&%;B'*% '"A;G/%'#= >�,��;#;# �A'"�(D#&B =�;%'#% ���%�A�",'�-
<� “/�%1@"” ()"�&!�� �A#&"'#= ( �,���;*+ # ��;�/*+ ���A%1, >��#�+�/=-
$%<� �& �%,�'" ! �%,�'(, " &"!D% � A�;%% !���&!#% ���!#, '">�#�%�, � &%)%-
'#% '%�!�;B!#+ /'%1.

" �#�. 2.1.2.3 >�!","'� ��%$%'#% ()"�&!�� �A#&"'#= ( >=&# ��%/;*+
���A%1 � >�%/%;"+ >;�$"/!# �%)%'#= ," &�# >��;%/��"&%;B'*+ �%,�'" '"-
A;G/%'#1 (��%'B — �%�'" — ��%'B) � 1993–1994 <<. � �/'�1 #, �"��! ?%'&�

�"A;#?" 2.1.2.1. �%;#)#'* ���� ( �"�?�� # �"��! &"�"�#�!���1 >%�-
)"'!#, Meriones tamariscinus, � >�#��/% # ��;B%�"+

 �%>��/(!&#�'*1 >%�#�/ ���&�%>��/(!&#�'*1 >%�#�/
�"�?* �"�!# �"�?* �"�!#

0.88±0.02 0.99±0.01 0.96±0.02 0.99±0.01
(n=56) (n=20) (n=12) (n=54)

0.60±0.03 0.88±0.02 0.91±0.03 0.93±0.01
(n=10) (n=14) (n=4) (n=4)

n — )#�;� /#"/.
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()"�&!" ��%�&#;�= � ��%'# ! �%�'% >�#A;#,#&%;B'� '" 60–70 �, " ( /�(+
/�(<#+ — � �%�'* ! ��%'# — '" 70 # 160 �. ��%'" ()"�&!�� �A#&"'#= �
>��;%/'%� �;()"% >��#,�J;", >� ��%1 �#/#���&#, � ��=,# � ��D/%'#%�
��;�/'=!". �A% �"�!#, >�#'%�J#% >� �/'��( �*��/!( � �"%-#G'%, ��%-
'BG ,"'#�";# (D% /�(<#% ()"�&!# �A#&"'#=, �"�>�;�D%''*% '" ,'")#&%;B-
'�� (/";%'##, " '" >�%D'#+ ()"�&!"+ �A��'��";#�B >�/���J#% ��;�/*%
,�%�B!#, ( !�&��*+ &"!D% >��=�;=;"�B &%'/%'?#= �",/%;B'�<� #�>�;B,�-
�"'#= >���&�"'�&�". �)"�&!# '%!�&��*+ ��;�/*+ ���A%1 � +�/% >%�%�"�>-
�%/%;%'#= &%��#&��## ," '%�!�;B!� /'%1 ��%�&#;#�B '" 50–100 �.

�$% ( �/'�1 >%�%,#���"�J%1 �"�!# ��%$%'#% ()"�&!" �A#&"'#= '" 70 �
>��#,�J;� � &%)%'#% /�(+-&�%+ /'%1 ��%'BG 1994 <. �&��( >�%/J%�&���"-
;� >�=�;%'#% /�(<�1, �"'%% '% �&�%)%''�1, �,���;�1 �"�!#. �A% �,���;*%
�"�!# '% ���<;# ���($%�&���"&B '" �/'�1 &%��#&��##, # �/'" #, '#+ (�"�-
!"-�%,#/%'&!) ��&"�#;" >�%D'#1 ()"�&�! # �A��'��";"�B '" /�(<��.

� �,���;*+ �"�?�� �%�%''#1 “/�%1@” ()"�&!�� �A#&"'#= >�#(��)%' !
>%�#�/( �",�'�D%'#=, !�</" �'# �A�",(G& ��%�%''*% "<�%<"?## �A;#,#
()"�&!�� �%?%>&#�'*+ �"��!. � ��%'# ��%�%''*% "<�%<"?## �"�?�� �"�-
>"/"G&�=, #, ���&�%&�&�%''�, '"A;G/"%&�= “��,��"&'*1 /�%1@”. � >%�#�/
�>"�#�"'#1 ( '%!�&��*+ �"�?�� ,"�%<#�&�#���"'* ,'")#&%;B'*% >%�%�%-
$%'#= !"! >� >;�$"/!% �%)%'#=, &"! # ," %% >�%/%;"�#: �'# �%<(;=�'�

�#�. 2.1.2.3. “
�%1@” ()"�&!�� �A#&"'#= >%�%,#���"�J#+ �"�?�� (1) # �"��! (2)
&"�"�#�!���1 >%�)"'!#, Meriones tamariscinus, � >�%/%;"+ >;�$"/!# �%)%'#=
(�&�%;!"�# (!","'� '">�"�;%'#% >%�%�%$%'#1). ��&";B'*% �A�,'")%'#= - !"! '"
�#�. 2.1.2.1.
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>�>"/";#�B � ;��(J!# '" �"��&�='## 200–300 � �& ��'��'*+ ?%'&��� "!&#�-
'��&#, " �/#' �"�%? A*; >�1�"' � 860 � �& ���%<� >��&�=''�<� ()"�&!"
�A#&"'#=.

�"!#� �A�",��, � >�>(;=?#=+ &"�"�#�!���1 >%�)"'!# �&)%&;#�� >��-
�;%D#�"%&�= �%,�''"= /#'"�#!" "<�%<#���"''��&# �"�?��, !�&��*% � >%-
�#�/ �",�'�D%'#= �!">;#�"G&�= �A;#,# ()"�&!�� �,���;*+ �",�'�D"G-
$#+�= �"��!, " � �!�')"'#%� �%>��/(!&#�'�<� �%,�'" ,"'#�"G& &%��#&�-
�#";B'� �A���A;%''*% ()"�&!# �A#&"'#=.

�%,�''(G ��%'( +"�"!&%�" #�>�;B,��"'#= >���&�"'�&�" ( &"�"�#�!�-
��1 >%�)"'!# (/";��B >���;%/#&B # � �&!�*&*+ ��;B%�"+ (������, �����-
�", 1996). "A;G/%'#= ," #�!(��&�%''*�# <�(>>#���!"�# 7&�<� �#/" >��-
��/#;# � 1995–1996 <<. '" "()'�-7!�>%�#�%'&";B'�1 A",% “�%�'�<�;��-
!"” ���� �� � /�(+ ��;B%�"+ >;�$"/BG 400 �2 !"D/"=. ��;B%�* >�%/-
�&"�;=;# ��A�1 �&!�*&*% ����(D%'#= � /%�%�=''*�, �A#&*� �?#'!��"'-
'�1 D%�&BG �<�"D/%'#%� �*��&�1 1.5 �, ��%/#'%''*� � �%;!�=)%#�&�1
'%�D"�%G$%1 �%&!�1, �!�>"''�1 >� >%�#�%&�( '" <;(A#'( 1 �. � >���-
$BG >��'(�%���"''*+ @;"D!�� >;�$"/B !"D/�1 ��;B%�* �",/%;#;# '"
64 !�"/�"&" �",�%��� 2.5�2.5 �. �%<!"= >%�)"'"= # �(>%�)"'"= >�)�" �'(&�#
�<�"D/%'#= >�,��;=;" >%�)"'!"� (�&�"#�"&B %�&%�&�%''*% (A%D#$" # �*&B
<;(A�!#% '��*. "+�/#�J#%�= >�/ '"A;G/%'#%� ,�%�B!# >�;()";# � /��-
&"&!% ,%�'��(G ��%�B (��%� � �%�%'"�# >�/��;'%)'#!") # ���$# (��%!;(,
���!��B), " &"!D% ��<;# !���#&B�= �%/!�1 ,;"!���1 �"�&#&%;B'��&BG, >��-
#,�"�&"G$%1 � ��;B%�%. �%�'��(G ��%�B # ���$# ,"!;"/*�";# � >=&B !��-
�(J%!: )%&*�% #, '#+ �",�%�&#;# >� >%�#�%&�( ��;B%�*, " >=&(G — �
?%'&�%. ����% &�<�, ,%�'� # ���$# >%�#�/#)%�!# �"�!;"/*�";# >� ��%1
>;�$"/# ��;B%�*, )&�A* #�!;G)#&B ��,��D'(G !�'?%'&�"?#G ,�%�B!��
�A;#,# !���(J%!.

��%<� >�/ '"A;G/%'#%� � 1995–1996 <<. '"+�/#;#�B &�# <�(>>#���!#,
# � ���&"� !"D/�1 #, '#+ �+�/#;# >� >"�% '%��/�&�%''*+ �"�?�� # �"��!.
"A;G/%'#= >����/#;# � &%�'�% ��%�= �(&�! >�# �;"A�� 7;%!&�#)%�!��
���%$%'## � >���$BG A#'�!;=. 
;= #/%'&#@#!"?## J%��&B ,�%�B!�� �%-
&#;# !�"�#&%;%� ((�,�; )%�'*1 
). �($%�&�%''*+ �",;#)#1 � �#�&%�%
#�>�;B,��"'#= >���&�"'�&�" # ��?#";B'*+ �&'�J%'#=+ �%D/( <�(>>"�#
'% �*=�;%'�. #D% � !")%�&�% >�#�%�" >�#�%/%'* �%,(;B&"&* '"A;G/%-
'#1 ," �/'�1 #, ��;B%�'*+ <�(>>#����!. �&" <�(>>#���!", � ���&"� !�&�-
��1 �+�/#;# >"�" �"�?�� (' 4 # 7) # >"�" �"��! (' 5 # 8), '"+�/#;"�B >�/
'"A;G/%'#%� � 3 #G'= >� 10 �%'&=A�=. �%�)"'!# (�>%J'� �",�'�D";#�B,
# ,"�%�J%'#G '"A;G/%'#1 �"�!# >�#'%�;# >� /�" �*��/!", �& 4 /� 6 /%&%-
'*J%1 � !"D/��. �%��*% �*��/!# �*J;# '" >��%�+'��&B � !�'?% #G;= —
'")";% "�<(�&", �&��*% — � !�'?% >%���1 /%!"/* �%'&=A�=.

�,"#���&'�J%'#= �%D/( �,���;*�# ���A=�# >� +�/( '"A;G/%'#1 �(-
$%�&�%''� #,�%'#;#�B. � ��=,# � 7&#� A*;# �*/%;%'* /�" >%�#�/": I —
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/� �*+�/" >%��*+ �*��/!��
((�;��'� '",�"''*1 >%�#�-
/�� �>"�#�"'#1, &"! !"! >�
%<� �!�')"'## �>"�#�"'#=
�"�?�� � �"�!"�# >�%!�"&#-
;#�B), # II — � >�=�;%'#%� �
��;B%�'*+ <�(>>#���!"+ ��-
;�/*+ ,�%�B!�� ((�;��'� '"-
,�"''*1 >��&�%>��/(!&#�'*�
>%�#�/��). #D% �"����&�%'*
�,"#���&'�J%'#= �,���;*+
���A%1 � !"D/�� >%�#�/%.

" >��&=D%'## I >%�#�/" (�
'")";" #G'= >� '")";� "�<(�-
&") �,���;*% �"�?* #�>�;B,�-
�";# >�"!&#)%�!# ��% >��-
�&�"'�&�� ��;B%�*, &"! )&� #+
“()"�&!# �A#&"'#=” >�;'��&BG
>%�%!�*�";#�B; �"�!#, '">��-
&#�, ,"'#�";# �A���A;%''*%,
�;"A� >%�%!�*�"G$#%�= # �+-
�"'=%�*% <'%,/��*% &%��#&�-
�## (�#�. 2.1.2.4).

�;%/(%& �A�"&#&B ���A�%
�'#�"'#% '" �;�D'��&B �&�(!-

&(�* #�>�;B,��"'#= >���&�"'�&�" ��;B%�* �"�?"�#. ���>BG&%�'"= <�"-
@#!" >�!",*�"%& �&)%&;#�(G /#@@%�%'?#"?#G #�>�;B,��"'#= “()"�&!��
�A#&"'#=” �"�?�� � I >%�#�/%, !�&��*% !�'!(�#���";# ," �"��!. �%'&�*
"!&#�'��&# �"�?" ' 4 ���>"/";# � ?%'&�"�# "!&#�'��&# �A%#+ �"��!, '�
�"�%? ' 7, ,"'#�"�J#1 >�/)#'%''�% >�;�D%'#%, A*; A�;%% "!&#�%' '"
()"�&!% �"�!# ' 8. � �%,(;B&"&% ?%'&�* '"#A�;BJ%1 "!&#�'��&# �"�?��
���>"/";# ;#JB �&)"�&#.

�"����&�#� +"�"!&%� # �&�(!&(�( �,"#���&'�J%'#1 �%D/( �,���;*-
�# ���A=�# � I >%�#�/%. ��)&# ��% ,"�%<#�&�#���"''*% �,"#��/%1�&�#=
�%D/( �"�!"�# A*;# "<�'#�&#)%�!#�# # ���&"�;=;# � �(��% 92.5% �& #+
�A$%<� )#�;" (n=54) (�#�. 2.1.2.5). �<�%��#�'*� +"�"!&%��� �,"#��/%1-
�&�#1 ��D'� �AU=�'#&B &%��#&��#";B'(G #,�;=?#G �"��!, !�'!(�#�(G-
$#+ ," <'%,/��*% ()"�&!#. � �"�?��, !�'!(�#�(G$#+ ," �"��!, �%<(;=�-
'*% "<�'#�&#)%�!#% �,"#��/%1�&�#=, ���&"�;=�J#% � �(��% 84.9% �& #+
�A$%<� )#�;" (n=323), '% >�#��/#;# ! �A���A;%'#G “()"�&!�� �A#&"'#=”.
�&� !"�"%&�= �,"#��/%1�&�#1 ���A%1 >��&#��>�;�D'�<� >�;", &� �'# &"!-
D% A*;# >�%#�($%�&�%''� "<�'#�&#)%�!#�#, # /�;= ���&�%&�&�(G$#+

�#�. 2.1.2.4. �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" �,���;*�# �"�?"�# # �"�!"�#
&"�"�#�!���1 >%�)"'!#, Meriones
tamariscinus, � ��;B%�% �",�%��� 20�20 � � I
>%�#�/% (��. >�=�'%'#= � &%!�&%). 
"''*% �%-
<#�&�"?#1 ���A%1 � !�"/�"&"+ ��;B%�* �A-
�"A�&"'* � >���$BG !��>BG&%�'�1 >��-
<�"��* SURFER 4.03. �*��!"= >;�&'��&B
!�'?%'&�#)%�!#+ ;#'#1 (!",*�"%& '" ?%'&-
�* "!&#�'��&# ,�%�B!��.
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!�'&"!&�� ���&"�;=;" 68.0% �& #+ �A$%<� )#�;" (n=859). �"!#� �A�",��,
�&'�J%'#= �,���;*+ ���A%1 � �%,�' �",�'�D%'#= ��'��"'* '" �,"#�'��
"'&"<�'#,�%.

" �#�. 2.1.2.6 >�!","'* ��?#�<�"��* �,"#��/%1�&�#1 �"�?�� # �"-
��! &"�"�#�!���1 >%�)"'!# � �"����&�%''�1 ��;B%�'�1 <�(>>#���!% � I
>%�#�/%. �#��;GA#�*% �,"#��/%1�&�#= �%<(;=�'� �&�%)";#�B ( �"�?��,
" &"!D% � �",'�>�;*+ /#"/"+; ( �"��! ,"�%<#�&�#���"' ;#JB �/#' �#��-
;GA#�*1 !�'&"!& (�#�. 2.1.2.6, ).

�!&#�'��&B �/'�<� #,
�"�?�� (' 4) A*;" �"-
��1 �*��!�1, � )%� ��#-
/%&%;B�&�(%& &�;$#'"
���&�%&�&�(G$#+ �&�%-
;�!; �&���1 �"�%? (' 7)
<��",/� �%D% !�'&"!&#-
���"; � �"�!"�#. �<�%�-
�#�'*% �,"#��/%1�&�#=
�%D/( �"�?"�# A*;#
"�#��%&�#)'*�# (�#�.
2.1.2.6, %), >�# 7&�� �"-
�%? ' 4 /��#'#���";
'"/ �"�?�� ' 7. �<�%�-
�#�'*% !�'&"!&* � �"�-
!"�# )"$% �&�%)";#�B
&"!D% ( /��#'"'&". �"-

�#�. 2.1.2.5. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � �/'�>�;*+ # �",'�-
>�;*+ /#"/"+ � ��;B%�'*+ <�(>>#���!"+ &"�"�#�!���1 >%�)"'!#, Meriones
tamariscinus. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'&"!&��, III —
�#&(";#,��"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*%.

�#�. 2.1.2.6. ��?#�<�"��* �,"#��/%1�&�#1 ���A%1
� ��;B%�'�1 <�(>>#���!% &"�"�#�!���1 >%�)"'!#,
Meriones tamariscinus, � I >%�#�/% (��. >�=�'%'#= �
&%!�&%). �,"#��/%1�&�#=:  — �#��;GA#�*%
(n=121), % — "<�%��#�'*% (n=323). �"�?* �*/%;%-
'* �%�*� ?�%&��. ��;$#'" �&�%;�! >��>��?#�-
'";B'" )#�;( #'#?##���"''*+ "!&��.
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!#� �A�",��, "<�%��#�'*% �,"#��/%1�&�#= �"�?��, !�'!(�#�(G$#+ ," �"-
��! � �%,�' �",�'�D%'#=, >�#��/=& ! @���#���"'#G #%�"�+## /��#'#��-
�"'#=.

� /�>�;'%'#% ! ��?#�<�"��"�, � &"A;#?% 2.1.2.2 >�#�%/%'* �(��"�-
'*% #'/%!�* "�#��%&�## ��?#";B'*+ �,"#��/%1�&�#1. �'# &"!D% ��#/%-
&%;B�&�(G& � �*��!�1 �&%>%'# "�#��%&�## "<�%��#�'*+ �,"#��/%1�&�#1,
��>(&�&�(G$%1 #%�"�+## /��#'#���"'#= ( �"�?��. #,!"= �&%>%'B "�#�-
�%&�## �,"#��/%1�&�#1 �"��! �A(�;��;%'" �&'�J%'#=�# &%��#&��#";B-
'�<� /��#'#���"'#=.

�"����&�#� �,"#���&'�-
J%'#= �,���;*+ ���A%1 � 7&�1
D% ��;B%�'�1 <�(>>#���!% ��
II >%�#�/%. ���;% �*+�/" '" >�-
�%�+'��&B >%��*+ �*��/!��
��;�/'=!" �&'�J%'#= �%D/(
�,���;*�# ���A=�# �($%-
�&�%''� #,�%'#;#�B. ��'&"!&*
�"�?�� � �"�!"�# �&";# )�%,-
�*)"1'� �%/!#�#. ��'@#<(-
�"?#= “()"�&!�� �A#&"'#=”
�"�?�� #,�%'#;"�B, >;�$"/B
#+ (�%'BJ#;"�B, #, )&� �"D'%%
��%<�, �'# �&";# >�"!&#)%�!#
�A���A;%''*�# (�#�. 2.1.2.7).

�"�&�&" �,"#��/%1�&�#1
�%D/( �,���;*�# �"�?"�# ��
II >%�#�/% �%,!� �'#,#;"�B,
&�</" !"! �"�!# �&�;B D% �%/!�
!�'&"!&#���";# /�(< � /�(<��,
!"! # � I >%�#�/%. “�%'&�* "!-
&#�'��&#” �"�?�� ��%�&#;#�B

�"A;#?" 2.1.2.2. �'/%!�* "�#��%&�## ��?#";B'*+ �,"#��/%1�&�#1 ( &"-
�"�#�!���1 >%�)"'!#, Meriones tamariscinus, � ��;B%�'*+ <�(>>#���!"+

�,"#��/%1�&�#= �"�?* �"�!#
�#��;GA#�*% 0.72 (n=2) –
�<�%��#�'*% 0.95 (n=5) 0.67 (n=7)
�#&(";#,��"''*% "<�'#�&#)%�!#% – –
�,A%<"'#% !�'&"!&�� 0.90 (n=5) 0.80 (n=3)

n —  )#�;� �";#/'*+ /#"/ � �(���1 !�'&"!&�� '% �%'%% 5.

�#�. 2.1.2.7. �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" �,���;*�# �"�?"�# # �"�!"�#
&"�"�#�!���1 >%�)"'!#, Meriones
tamariscinus, � ��;B%�% �",�%��� 20�20 �
�� II >%�#�/% (��. >�=�'%'#= � &%!�&%). �A�-
,'")%'#= !"! '" �#�. 2.1.2.4.
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# (&�"&#;# ��=,B � <'%,-
/��*�# ()"�&!"�# �"-
��!. �� ��%�%'# �*+�-
/" �&��*+ �*��/!��
�"�?* ,"'#�";# >�;-
'��&BG �A���A;%''*%
# �+�"'=%�*% ()"�&!#
�A#&"'#=. ��'�>�;#-
,"?#= <'%,/��*+ ()"�-
&!�� �"��! ��&"�";"�B
>�->�%D'%�( �*��-
!�1.

��;#)%�&�%''*% +"-
�"!&%�#�&#!# �#�&%�* #�>�;B,��"'#= >���&�"'�&�" ( �"�?�� # �"��! �
�%>��/(!&#�'*1 # >��&�%>��/(!&#�'*1 >%�#�/* �&�"D%'* � �%;#)#'"+
���� (&"A;. 2.1.2.1), # �'# ��#/%&%;B�&�(G& �A �&�(&�&�## >�;��*+ �",;#-
)#1 �� II >%�#�/%.

� +"�"!&%�% # �&�(!&(�% �,"#���&'�J%'#1 �"�?�� # �"��! ��D'� �(-
/#&B >� ��?#�<�"��"� '" �#�. 2.1.2.8. ��'�>�;#,"?#= “()"�&!�� �A#&"-
'#=” �"�?�� �� II >%�#�/% ��>����D/";��B �%,!#� �'#D%'#%� (� 5–7 �",)
)#�;" �#��;GA#�*+ !�'&"!&�� � �"�!"�# (�#�. 2.1.2.8, ) >� ��"�'%'#G �
I >%�#�/�� (�#�. 2.1.2.6, ).

�(/= >� !�;#)%�&�( # '">�"�;%''��&# "<�%��#�'*+ "!&�� (�#�. 2.1.2.8,
%), �,"#��/%1�&�#= �"�?�� �&";# 7!�#>�&%'?#";B'*�# (�#��%&�#)'*�#),
# �&'�J%'#= "<�'#�&#)%�!�<� /��#'#���"'#= ( '#+ >%�%J;# � �",�=/ &%�-
�#&��#";B'�<� /��#'#���"'#=.

���A�<� �'#�"'#= ,"�;(D#�"G& �,"#���&'�J%'#= �,���;*+ # ��;�-
/*+ ���A%1 � ��;B%�'*+ <�(>>#���!"+. �D% )%�%, 4–6 /'%1 >��;% �*+�/"
#, '�� >%��*+ �*��/!�� �"�!# �&";# "<�%��#�'� �%"<#���"&B '" ��A�&�%'-
'�% >�&���&��. � /%&%'*J%1 &"!D% �&";# �&�%)"&B�= "<�%��#�'*% !�'&"!-
&* � �%A% >�/�A'*�#, " &"!D% �� �,���;*�# ���A=�#. �%��*1 "<�%��#�'*1
!�'@;#!& �%D/( /%&%'*J"�# #, �/'�<� �*��/!" ,"�%<#�&�#���"' '" 4-1
/%'B >��;% #+ �*+�/" '" >��%�+'��&B, " "&"!" “)(D�1” �,���;�1 ���A# — '"
5-1 /%'B. ��,/'%% �&'�J%'#= �%D/( ��;�/*�# # �,���;*�# ���A=�# �A�-
�&�#;#�B � %$% A�;BJ%1 �&%>%'#. 
#'"�#!" 7&#+ �&'�J%'#1 <�"@#)%�!#
�&�"D%'" '" �#�. 2.1.2.9, : �'#D%'#% )#�;" �#��;GA#�*+ !�'&"!&�� �%D-
/( �"�!�1 # %% /%&%'*J"�# >��#�+�/#;� '" @�'% >��&�=''�<� (�%;#)%-
'#= "<�%��#�'*+ �,"#��/%1�&�#1. �+�/'*� �A�",�� �",�#�";#�B �&'�J%-
'#= # �%D/( ��;�/*�# ���A=�# (�#�. 2.1.2.9, %).

��#A;#,#&%;B'� )%�%, 25–30 /'%1 '"�%&#;�= �>"/ "<�%��#�'*+ �,"#-
��/%1�&�#1, # ��=,"'� 7&� A*;� � &%�, )&� >�"!&#)%�!# ��% ��;�/*% ���A#
#, >%��*+ �*��/!�� �"���%/�&�)#;#�B >� ��;B%�%, ,"'=� '%A�;BJ#%, >�-

�#�. 2.1.2.8. ��?#�<�"��* �,"#��/%1�&�#1 ���A%1
� ��;B%�'�1 <�(>>#���!% &"�"�#�!���1 >%�)"'!#,
Meriones tamariscinus, �� II >%�#�/% (��. >�=�'%'#=
� &%!�&%). �A�,'")%'#= !"! '" �#�. 2.1.2.6.
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��1 ��%<� � '%�!�;B!� !�"/�"&'*+ �%&���, #'/#�#/(";B'*% ()"�&!# �A#&"-
'#=. �&# ()"�&!# ��;�/*% ,�%�B!# �%�'��&'� �+�"'=;# '% &�;B!� /�(< �&
/�(<", '� # �& �,���;*+ ���A%1, >�&%�'#� #+ � ��A�&�%''*+ ()"�&!��. �
�%,(;B&"&% >��#,�J;� >%�%�"�>�%/%;%'#% &%��#&��## ��;B%�*, # � 7&��
>%�%�"�>�%/%;%'## ��;�/*% ,�%�B!# #<�";# "!&#�'(G ��;B, '"�"�'% !�'-
!(�#�(= �� �,���;*�#, +�&= # ,'")#&%;B'� (�&(>";# #� �",�%�"+.


'%�'"= >%�)"'!", Psammomys obesus — �#/, �"�>���&�"'%''*1 � >(-
�&*'=+ # >�;(>(�&*'=+ '" �%�%�% �@�#!#, � �,�"#;% # �"(/���!�1 ��"-
�##. �"! �;%/(%& #, '",�"'#=, /'%�'"= >%�)"'!" "!&#�'" � ��%&;�% ��%�=
�(&�!.

����&�"'�&�%''"= �&�(!&(�" >��%;%'#1 /'%�'�1 >%�)"'!# +"�"!&%�#-
,(%&�= &%�, )&� ,"�%&'�% >%�%!�*�"'#% ()"�&!�� �A#&"'#= �A'"�(D#�"%&-

�#�. 2.1.2.9.  
#'"�#!" �#��;GA#�*+ (1) # "<�%��#�'*+ (2)  �,"#��/%1�&�#1 �"-
��! � /%&%'*J"�# () # � <�(>>"+ ��;�/*+ ���A%1 (%) &"�"�#�!���1 >%�)"'!#,
Meriones tamariscinus, � ��;B%�"+. �� <��#,�'&";# — /'# >��;% �*+�/" ��;�/'=-
!" #, �*��/!���1 '��*, >� �%�&#!";# — )#�;� !�'&"!&�� ," 1 )"� '"A;G/%'#1.
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�= &�;B!� ( �"�?�� � >%�#�/ �",�'�D%'#=, &�</" !"! ()"�&!# �"��! �� ��%
�%,�'* <�/" �"�>�;"<"G&�= �A���A;%''� �/#' �& /�(<�<� (Daly M., Daly S.,
1974, 1975b; Gromov, 2001). � >��%;%'#=+ /'%�'�1 >%�)"'!# � �;D#��!�1
�"+"�% >�# �&'��#&%;B'� �",�%D%''�� �"�>�%/%;%'## !������1 �"�&#&%;B-
'��&# �&�%)%'� �%<(;=�'�% (%D%'%/%;B'�%) ��%$%'#% ()"�&!�� �A#&"'#=
�"��!, >%�%�%;=�J#+�= � �/'�1 '��* '" /�(<(G '" �"��&�='#% /� 30 � >�
�%�% �*%/"'#= '"#A�;%% >�%/>�)#&"%�*+ !�����*+ �"�&%'#1 (Suaeda mollis
# Traganum nudatum). �'";�<#)'�%, '� �%'%% �%<(;=�'�% ��%$%'#% ?%'&-
��� "!&#�'��&# �&�%)%'� # ( �"�?�� (Daly M., Daly S., 1975a). � >(�&*'%
%<%� (�,�"#;B) >�# �A#;## !����� �"�>�;�D%'#% ()"�&!�� �A#&"'#= �,���-
;*+ ���A%1 '% �%'=;��B '" >��&=D%'## /�(+ �%�=?%� '"A;G/%'#1 (Gromov,
2001).

�,���;*% �"�?* � >%�#�/ �",�'�D%'#= J#��!� >%�%�%$"G&�= � >�%-
/%;"+ �/'�<� #;# '%�!�;B!#+ ;�!";B'*+ >��%;%'#1 � >�#�!"+ !�'&"!&�� �
�%?%>&#�'*�# �"�!"�#. ��-�#/#���(, �&�"&%<#= >��%/%'#= '"#A�;%% "!-
&#�'*+ �"�?�� � 7&�& >%�#�/ ,"!;G)"%&�= � #�>�;B,��"'## �/'���%�%''�
(#;# >��;%/��"&%;B'�) '%�!�;B!#+, � &�1 #;# #'�1 �&%>%'# (/";%''*+ /�(<
�& /�(<", ;�!(��� (“,�' "!&#�'��&#”), ��=,"''*+ � ()"�&!"�# �%?%>&#�-
'*+ �"��!. �"�?* ��%�= �& ��%�%'# >�=�;=G&�= &� '" �/'��, &� '" /�(-
<�� ()"�&!%, �A%�>%)#�"= �%A% �"!�#�";B'� ��,��D'�% !�;#)%�&�� !�'-
&"!&�� � �"�!"�#. � ��=,# � �%<(;=�'*�# >%�%�%$%'#=�# �"�?�� �?%'!"
>;�$"/# #+ ()"�&!�� �A#&"'#= �!",";"�B �%�B�" ,"&�(/'#&%;B'�1, # ��%-
�&� '%% #�>�;B,��"' >�!","&%;B, +"�"!&%�#,(G$#1 �"��&�='#% �%D/( !�"1-
'#�# &�)!"�# >�#��! #;# �#,(";B'*+ �%<#�&�"?#1 ���A# (RL). � >(�&*-
'% %<%� /;= �,���;*+ �"�?�� � !�'?% �%,�'" �",�'�D%'#= (�!&=A�B-'�-
=A�B) RL�� = 84±13 � (Gromov, 2001). �� /"''*� /�(<#+ "�&���� (Daly M.,
Daly S., 1975a), � /%!"A�= >� ">�%;B, &.%. � >%�#�/, ,"+�"&*�"G$#1 '")";�
�%,�'" �",�'�D%'#=, 7&�& >�!","&%;B ( �"�?�� �/��% �*J% - � ��%/'%� 190 �.

�"�>�%/%;%'#% #'/#�#/(";B'*+ ()"�&!�� � �/'�� #, >��%;%'#1 /'%�-
'�1 >%�)"'!# � >(�&*'% %<%�, >�!","'� '" �#�. 2.1.2.10. 
"''*% >�;()%-
'* >�# '"A;G/%'#=+ ," �%)%'*�# ���A=�# � �!&=A�%-'�=A�% 1997 <.
(Gromov, 2001). � 7&�& >%�#�/ %$% �&�%)";#�B �>"�#�"'#=, # ()"�&!# �A#-
&"'#= A�;BJ#'�&�" �,���;*+ �"�?�� >%�%!�*�";# ()"�&!# /�(+ # A�;%%
�"��!. �"�!# ,"'#�";# �A���A;%''*% <'%,/��*% ()"�&!#, �"�>�;"<"�J#-
%�= >���1 '" ,'")#&%;B'�� �"��&�='## �/#' �& /�(<�<�.

�&%>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= �,���;*+ ���A%1 >�#-
A;#D";"�B ! �"!�#�";B'�1 �%;#)#'%: ( �"�?�� ������ = 0.89±0.03 (n=20),
( �"��! ������ = 0.99±0.01 (n=30). ��"�'#�"= �%;#)#'* ���� ( ���A%1
>��&#��>�;�D'�<� >�;", ��D'� �/%;"&B �*��/, )&� &%'/%'?#= >���&�"'-
�&�%''�1 �%<�%<"?## � �%>��/(!&#�'*1 >%�#�/ ( �"�?�� �*�"D%'" � �%'B-
J%1 �&%>%'#, )%� ( �"��! (�",;#)#= � �%;#)#'"+ ���� /��&��%�'*). �&�
�AU=�'=%&�= >�;��*�# �",;#)#=�# � �&�"&%<## >��%/%'#= ���A%1 � �%,�'
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�",�'�D%'#=: �"�!# !�'!(�#�(G& ," <'%,/��*% ()"�&!#, !�&��*% /�;D'*
A*&B &%��#&��#";B'� �A���A;%''*, " �"�?*, !�'!(�#�(G$#% '% ," &%��#-
&��#G, " ," �"��!, ,"'#�"G& ()"�&!# �A#&"'#=, )"�&#)'� >%�%!�*�"G$#%-
�= � ()"�&!"�# ��>%�'#!��. � �%,(;B&"&% �&%>%'B #'/#�#/(";#,"?## ()"�&-
!�� �A#&"'#= �"�?�� �($%�&�%''� �'#D"%&�=.

�A���A;%''��&B ()"�&!�� �A#&"'#= �AU=�'=%&�=, >�%D/% ��%<�, "'-
&"<�'#,��� � �&'�J%'#=+ �%D/( ���A=�# �/'�<� >�;", +�&= >�=�*%
�,"#��/%1�&�#= �%D/( '#�# �&�%)"G&�= !�"1'% �%/!�. �" /�" �%�=?"
'"A;G/%'#1 � >(�&*'% %<%� (Gromov, 2001) ,"�%<#�&�#���"'� ;#JB
/�" !�'&"!&" �%D/( �"�!"�# ("&"!" # #,A%<"'#%) # /%�=&B !�'&"!&��
(�A'G+#�"'#% # A�!��*% �&�1!# (<��,*) �%D/( /�(�= �"�?"�#, !�&�-

�#�. 2.1.2.10.  ��"'#?* #'/#�#/(";B'*+ ()"�&!�� � >��%;%'## /'%�'�1 >%�)"'-
!#, Psammomys obesus (%<%�, �,�"#;B, 1997 <.). I — �(+�% �(�;� �%!#, II — &%��"-
�", III — �!;�' +�;�", 1 — <�"'#?* �"�&#&%;B'��&# � �(+�� �(�;% �%!#, 2 —
<�('&��"= /���<", >%�%�%!"G$"= &%��"�(, 3 — ()"�&!# �"�?��, 4 — ()"�&!# �"-
��! (,"J&�#+��"'* “=/�"” ()"�&!��), 5 — �*+�/'*% �&�%��&#= '��.
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�*%, �!��% ��%<�, '"+�/#;#�B � ��/�&�%''*+ �&'�J%'#=+ (�&%? � �*'��
#;# �#A�*).

�� /"''*� /�(<#+ "�&���� (Daly M., Daly S., 1975a), ," 1100 )"��� '"A;G-
/%'#1 � &%)%'#% >=&# �%�=?%� ,"�%<#�&�#���"'� ;#JB /�" !�'&"!&" �%D/(
�,���;*�# �"�?"�# # '# �/'�<� !�'&"!&" �%D/( �"�!"�#. �<�%��#�'*%
�,"#��/%1�&�#= �%D/( �,���;*�# ���A=�#, �!��%% ��%<�, >��#�+�/#;# '"
'")";B'�� 7&">% �"�>�%/%;%'#= ()"�&!�� �A#&"'#=. �>��;%/�&�## >���&�"'-
�&�%''"= �%<�%<"?#= >�//%�D#�"%&�= ," �)%& �,"#�'�<� #,A%<"'#= # ,">"+�-
��1 �"�!#���!# &%��#&��##, " >�=�*% !�'&"!&* �%D/( ���A=�#-���%/=�#
�&"'��=&�= �%/!#�#. � �&;#)#% �& ���A%1 �/'�<� >�;", �,"#��/%1�&�#= �%D-
/( �"�?"�# # �"�!"�# A*;# �%<(;=�'*�# #, � ?%;��, "<�'#�&#)%�!#�#:
/�;= "<�%��#�'*+ # �#&(";#,��"''*+ !�'&"!&�� ���&"�#;" 48.9% �& #+ �A-
$%<� )#�;" (n=178).

�"��%;%'#% ��;�/'=!" ( /'%�'�1 >%�)"'!# >��#�+�/#& ��!��% >��;%
%<� �*+�/" #, �*��/!��*+ '�� (Gromov, 2001). ��;%% >�/��A'*+ ��%/%'#1
� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >��%;%'#1 7&�<� �#/" '% #�%-
%&�=.

��%&;"=, #;# %<#>%&�!"=, >%�)"'!", Gerbillus perpallidus, �A#&"%& � >%�-
)"'*+ >(�&*'=+ �<#>&" # �#'"1�!�<� >�;(��&���". 
"''*+ � >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% %�&%�&�%''*+ >��%;%'#1 7&�<� �#/",
�%/($%<� '�)'�1 �A�", D#,'#, '%&.

"A;G/%'#= ," #�!(��&�%''�1 <�(>>#���!�1 ��%&;�1 >%�)"'!# >����-
/#;# � �&!�*&�1 ��;B%�% >;�$"/BG 400 �2 � '�)'�% ��%�= >�# 7;%!&�#-
)%�!�� ���%$%'## (������, �;B)%'!�, 2007). �%&�� 1990 <. � ��;B%�( �*-
>(�&#;# <�(>>( #, �%�# '%��/�&�%''*+ ���A%1: )%&*�%+ �,���;*+ �"�?��
(' 14, 16, 76 # 80) # &�%+ �,���;*+ �"��! (' 48, 90 # 91). ��(>>" '"+�/#-
;"�B >�/ '"A;G/%'#%� � 10 "�<(�&" >� 1 �!&=A�=. � >��;%/'%1 /%!"/% "�<(-
�&" �"�!" ' 91 #�)%,;" #, ��;B%�* >� '%#,�%�&'�1 >�#)#'%, >�7&��( ��%
>�#�%/%''*% '#D% /"''*% �&'��=&�= &�;B!� ! )%&*�%� �"�?"� # /�(� �"�-
!"�.

" �#�. 2.1.2.11 #,�A�"D%'" �&�(!&(�" #�>�;B,��"'#= >���&�"'�&�" �
��;B%�'�1 <�(>>#���!% '" ��'��% /"''*+, >�;()%''*+ � >���$BG �%&�-
/" “��%�%''*+ ��%,��” (��>��, �;B)%'!�, 1990). ��# #, )%&*�%+ �"�?��
(' 14, 16 # 76) >�/%;#;# >���&�"'�&�� ��;B%�* '" �A���A;%''*% # �+�"-
'=%�*% “()"�&!# �A#&"'#=”, ��'�>�;#,#���"''*% � �*��!�1 �&%>%'# (��-
���� = 0.86±0.02, n=6). �"�!# ' 48 # ' 90 &"!D% ,"'#�";# >�"!&#)%�!#
�A���A;%''*% ()"�&!# �A#&"'#=, �&%>%'B ��'�>�;#,"?## !�&��*+ >�#-
A;#D";"�B ! �"!�#�";B'�1 (������ = 0.99±0.01, n=2). �%&�%�&*1 �"�%?
(' 80) '% #�%; ��A�&�%''�1 �+�"'=%��1 &%��#&��##, # %<� "!&#�'��&B A*;"
����%/�&�)%'", <;"�'*� �A�",��, '" ()"�&!"+, ,"'#�"%�*+ �"�?"�# ' 16
# ' 76. ���;%/'#%, @"!&#)%�!#, ��'�>�;#,#���";# ()"�&!# �"��! ' 48 #
' 90 # "<�%��#�'� �%"<#���";# '" /�(+ /�(<#+ �"�?��.
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�,�A�"D%''"= '"
�#�. 2.1.2.11 &%��#&��#-
";B'"= �&�(!&(�" ��;B-
%�'�1 <�(>>#���!# ��-
&"�";"�B '%#,�%''�1 �
!�'?" "�<(�&" >� '")";�
�!&=A�=. � '")";% �%'-
&=A�= '" ()"�&!% �"�!#
' 90 �*J%; >%��*1 �*-
��/�!, A*�&�� �"��%;#�-
J#1�= >� ��;B%�%: (D%
)%�%, /�% '%/%;# ��;�-
/*% ,�%�B!# ,"'#�";#
�;"A� >%�%!�*�"G$#%-
�= # �*��!� ��'�>�;#-
,#���"''*% ()"�&!#
�A#&"'#= (������ =
0.85±0.06, n=6).

"A;G/%'#= >�!","-
;#, )&� �,���;*% �"�?*
!�'&"!&#���";# /�(< �
/�(<�� )"$%, )%�
�,���;*% �"�!#: �&'�-
J%'#% )#�;" !�'&"!&�� �
�"�)%&% '" �/'( /#"/( (

�"�?�� A�;%% )%� '" >��=/�! >�%�*J";� ���&�%&�&�(G$#1 >�!","&%;B (
�"��!. 
�(<"= +"�"!&%�'"= ���A%''��&B ,"!;G)";"�B � &��, )&� �� �,"#��-
/%1�&�#=+ �%D/( �,���;*�# ���A=�# �/'�<� >�;" /�;= "<�'#�&#)%�!#+ "!-
&�� ("<�%��#�'*+ # �#&(";#,��"''*+) �'�<�!�"&'� >�%�*J";" ���&�%&�&�(-
G$(G /�;G �#��;GA#�*+ "!&��: ( �"�?��, ���&�%&�&�%''�, 90% >��&#�
10% �& �A$%<� )#�;" !�'&"!&�� (n=452); ( �"��! �#��;GA#�*% �,"#��/%1-
�&�#= ���A$% '% �&�%)%'*, # #, J%�&# ,"�%<#�&�#���"''*+ !�'&"!&�� )%-
&*�% A*;# "<�%��#�'*�#, " � /�(+ /�(<#+ �;()"=+ �&�%)%'� #,A%<"'#% ���-
A# ���%<� >�;" (�#�. 2.1.2.12).

�#��;GA#�*% !�'&"!&* (n=226) ,"�%&'� >�%�A;"/";# � �",'�>�;*+
/#"/"+ (�#�. 2.1.2.12), >�# 7&�� ( �"�?�� #+ /�;= ���&"�;=;" ,'")#&%;B-
'(G �%;#)#'( (68%), " �"�!#, '">��&#�, >�%/>�)#&";# #,A%<"&B !�'&"!-
&�� � �"�?"�#. "�=/( � 7&#�, �;%/(%& �&�%&#&B /���;B'� �*��!(G /�;G
"<�%��#�'*+ �,"#��/%1�&�#1 �%D/( �",'�>�;*�# ���A=�#: ( �"�?�� !"D-
/*1 /%�=&*1 !�'&"!& � �"�!"�# A*; "<�%��#�'*�, " ( �"��! — >�#A;#,#-
&%;B'� !"D/*1 >=&*1. �&'��#&%;B'"= )"�&�&" #,A%<"'#= !�'&"!&�� � >"�&-
'%�"�# &"!D% A*;" /��&"&�)'� �*��!�1: � ��%/'%� 23.3%.

�#�. 2.1.2.11. �&�(!&(�"
#�>�;B,��"'#= >���&�"'-
�&�" �,���;*�# �"�?"�# #
�"�!"�# ��%&;�1 >%�)"'-
!#, Gerbillus perpallidus, �
��;B%�% �",�%��� 20�20 �.
��&";B'*% �A�,'")%'#=
!"! '" �#�. 2.1.2.6.
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Z"�"!&%� �,"#��/%1�&�#1 �%D/( �,���;*�# ���A=�# � ��;B%�'�1 <�(>-
>#���!% �&�"D"G& ��?#�<�"��* '" �#�. 2.1.2.13. �"�?* )"$% !�'&"!&#��-
�";# � �/'�1 #, �"��! (' 48, �#�. 2.1.2.13, ), # #�%''� %1 A*;" "/�%���"'"
'"#A�;BJ"= )"�&B �#��;GA#�*+ �,"#��/%1�&�#1. �#��;GA#�*% !�'&"!&*
� /#"/"+ �"�?��, !"! (D% �&�%)%'� �*J%, �%/!#. ��;%/�&�#% 7&�<�, ���&�%&-
�&�(G$#% #'/%!�* "�#��%&�##, #,-," >�#'=&�<� �%&�/#)%�!�<� �<�"'#)%-
'#=, �*)#�;%'* &�;B!� /;= �/'�1 /#"/* (&"A;. 2.1.2.3).


;= �"�?�� '"#A�;%% +"�"!&%�'* "<�%��#�'*% !�'&"!&*. � &�%+ #, '#+ ('
14, 16 # 76), ,"'#�"�J#+ �;"A� >%�%!�*�"G$#%�= # �+�"'=%�*% ()"�&!#
�A#&"'#=, �,"#��/%1�&�#= A*;# >�"!&#)%�!# 7!�#>�&%'?#";B'*�# (�#�.
2.1.2.13, %). ���&�%&�&�%'-
'�, "�#��%&�#= "<�%�-
�#�'*+ �,"#��/%1�&�#1
�"�?�� �*�"D%'" �;"A�,
# #'/%!�* "�#��%&�##
'% >�%�*J";# � ��%/'%�
0.61 (&"A;. 2.1.2.3).

�%&�%�&*1 �"�%? ('
80), '% #�%�J#1 ��A-
�&�%''�1 &%��#&��##,
>��&�=''� >�/�%�<";�=
>�%�;%/��"'#=� �� �&�-
��'* /�(<#+ ���A%1 &�<�
D% >�;". � �"��!, ,"'#-
�"�J#+ �;"A� >%�%!�*-

�#�. 2.1.2.12. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � �/'�>�;*+ # �",-
'�>�;*+ /#"/"+ � ��;B%�'�1 <�(>>#���!% ��%&;�1 >%�)"'!#, Gerbillus perpallidus.
�,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'&"!&��, III — �#&(";#,�-
�"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*%.

�#�. 2.1.2.13. ��?#�<�"��* �,"#��/%1�&�#1 �,���-
;*+ �"�?�� # �"��! ��%&;�1 >%�)"'!#, Gerbillus
perpallidus, � ��;B%�'�1 <�(>>#���!%. �,"#��/%1-
�&�#=:  — �#��;GA#�*% (n=259), % — "<�%��#�-
'*% (n=269). �A�,'")%'#= !"! '" �#�. 2.1.2.8.
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�"G$#%�= ()"�&!# �A#&"'#=, )#�;� "<�%��#�'*+ !�'&"!&�� A*;� !�"1'%
�";*� # '%/��&"&�)'*� /;= �*)#�;%'#= ���&�%&�&�(G$#+ #'/%!��� "�#�-
�%&�##.

�'";#, ��?#";B'*+ �,"#��/%1�&�#1 >�!",*�"%&, )&� ��'��'*� �%+"-
'#,��� >���&�"'�&�%''�<� �",�A$%'#= ()"�&!�� �A#&"'#= �,���;*+ �"�-
?�� ��%&;�1 >%�)"'!# ��D'� �)#&"&B "<�%��#�'�% >��%/%'#%. �&� !"�"%&-
�= �"��!, &� >�;'�% �&�(&�&�#% �#��;GA#�*+ # �#&(";#,��"''*+ "<�'#�-
&#)%�!#+ �,"#��/%1�&�#1 �%D/( '#�#, '"�=/( � �A���A;%''��&BG ()"�&-
!�� �A#&"'#=, ��#/%&%;B�&�(%&, )&� ��'��'*� �%+"'#,��� >���&�"'�&�%'-
'�<� �",�A$%'#= ���A%1 7&�<� >�;" ��D'� �)#&"&B "<�%��#�'�% >��%/%-
'#% � ��)%&"'## � �,"#�'*� #,A%<"'#%� ���A%1 &�<� D% >�;".

����&�"'�&�%''�% �",�A$%'#%, &#>#)'�% !"! /;= �"�?��, &"! # /;=
�"��! ��%&;�1 >%�)"'!#, >�%>=&�&�(%& @���#���"'#G "�#��%&�#)'*+
��?#";B'*+ ��=,%1, +"�"!&%�'*+ /;= #%�"�+## /��#'#���"'#=, # 7&� >�/-
&�%�D/"%&�= '#,!#�# �%;#)#'"�# #'/%!��� "�#��%&�## (&"A;. 2.1.2.3).

���A� �;%/(%& �&�%&#&B, )&� �#'#�";B'*% #'/%!�* "�#��%&�##, �"�-
'*% 0.5, ��<(& A*&B �*)#�;%'* &�;B!� � #/%";B'�� �;()"%, !�</" )#�;�
!�'&"!&��, #'#?##���"''*+ �/'#� #, >"�&'%��� � /#"/%, �"�'� )#�;( ��-
�&�%&�&�(G$#+ !�'&"!&��, #'#?##���"''*+ /�(<#� >"�&'%���. ��/�A-
'"= �#&("?#=, � �#;( �'�<#+ >�#)#', >�"!&#)%�!# #�!;G)%'" >�# '"A;G-
/%'#=+ ," D#��&'*�# � >�#��/% #;# �AJ#�'*+ ��;B%�"+. � ��=,# � 7&#�
��D'� >�#'=&B /�>($%'#%, )&� #'/%!�* "�#��%&�##, >�#A;#,#&%;B'�
�"�'*% 0.6, @"!&#)%�!#, (!",*�"G& '" 7!�#>�&%'?#";B'*% �,"#��/%1�&�#=
>"�&'%���.

��#'#�"= �� �'#�"'#% 7&� �A�&�=&%;B�&��, ��?#";B'*% �&'�J%'#=
�%D/( �,���;*�# ���A=�# �/'�<� >�;" ( ��%&;�1 >%�)"'!# ��<(& A*&B
�>�%/%;%'* !"! &%��#&��#";B'�% /��#'#���"'#%. �<�%��#�'*% �,"#��-
/%1�&�#=, #�%G$#% �%�&�, >�-�#/#���(, '" >%���� 7&">% @���#���"'#=
�&'�J%'#1 �%D/( ���A=�#-���%/=�#, �>��;%/�&�## �&"'��=&�= �%/!#�#, #
>���&�"'�&�%''�% �",�A$%'#% #+ ()"�&!�� �A#&"'#= >�//%�D#�"%&�= � /";B-
'%1J%� ," �)%& �,"#�'�<� #,A%<"'#= “)(D�1” &%��#&��##. �"!#� �A�",��,

�"A;#?" 2.1.2.3. �'/%!�* "�#��%&�## ��?#";B'*+ �,"#��/%1�&�#1 � ��-
;B%�'�1 <�(>>#���!% ��%&;�1 >%�)"'!#, Gerbillus perpallidus

�,"#��/%1�&�#= �"�?* �"�!#
�#��;GA#�*% 0.62 (n=1) –
�<�%��#�'*% 0.61 (n=3) –
�#&(";#,��"''*% "<�'#�&#)%�!#% 0.67 (n=1) –
�,A%<"'#% !�'&"!&�� 0.64 (n=2) –

n — )#�;� �";#/'*+ /#"/ � �(���1 !�'&"!&�� '% �%'%% >=&#.



79

�&�"&%<#= #�>�;B,��"'#= >���&�"'�&�" � �%>��/(!&#�'*1 >%�#�/ ( �"�?��
# �"��! ��%&;�1 >%�)"'!#, >� ��%1 �#/#���&#, �/#'"!��".

�,;�D%''*% �"&%�#";* >�!",*�"G&, )&� /;= ��%+ &�%+ �"����&�%''*+
�#/�� >%�)"'�! +"�"!&%�'" �*��!"= �&%>%'B #'/#�#/(";#,"?## (��'�>�-
;#,"?##) ()"�&!�� �A#&"'#= �,���;*+ ���A%1, >��=�;=G$"=�= � &��, )&�
()"�&!# >�;'��&BG �A���A;=G&�= � >���&�"'�&�% ;#A� �;"A� >%�%!�*�"-
G&�=. �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= ( �"�?�� # �"��! ��,�"�-
&%& ;#JB � �%>��/(!&#�'*1 >%�#�/, &.%. '��#& �%,�''*1 +"�"!&%�. �� �!�'-
)"'## �%,�'" �",�'�D%'#= �&%>%'B >���&�"'�&�%''�1 �%<�%<"?## �"�?��
# �"��! �'��B (�%;#)#�"%&�=, !"! 7&� >�!","'�, '">�#�%�, /;= &"�"�#�!�-
��1 >%�)"'!#. �A���A;%''��&B ()"�&!�� �A#&"'#= �A(�;��;%'" '#,!�1
&�;%�"'&'��&BG �,���;*+ ���A%1 /�(< ! /�(<(, >��=�;=G$%1�= � "<�'#�-
&#)%�!#+ �,"#��/%1�&�#=+, '" ��'��% !�&��*+ @���#�(G&�= �&'�J%'#=
&%��#&��#";B'�<� /��#'#���"'#=. �"!#% �&'�J%'#= &#>#)'*, >�%D/%
��%<�, /;= �",�'�D"G$#+�= �"��!, ( !�&��*+ �"!�#�";B'� �*�"D%'�
�&�%�;%'#% ! �",/%;%'#G ()"�&!�� �A#&"'#= � ��=,# � '%�A+�/#���&BG
#,�;=?## <'%,/���1 '��* /;= (�>%J'�<� �*�"$#�"'#= >�&���&�". ��'�-
>�;#,"?#= ()"�&!�� �A#&"'#=, '"#A�;%% =�!� �*�"D%''"= � �%>��/(!&#�-
'*1 >%�#�/, ��&"%&�= ��'��'�1 �&�"&%<#%1 >��%/%'#= �"��! # >� �!�')"-
'## �%,�'" �",�'�D%'#=, >�#)%� '%,"�#�#�� �& ;�!";B'�1 >;�&'��&# '"-
�%;%'#=.

#,!#1 (���%'B &�;%�"'&'��&# ! ����/#)"� +"�"!&%�%' # /;= �"�?��,
�/'"!� � �%,�' �",�'�D%'#= �'# '"#A�;%% "!&#�'* �A;#,# ()"�&!�� �%-
?%>&#�'*+ �"��!, # 7&� >�#��/#& ! (�%;#)%'#G �&%>%'# �,"#�'�<� >%�%-
!�*�"'#= ()"�&!�� �A#&"'#= �"�?��. �� �!�')"'## �%>��/(!&#�'�<� >%-
�#�/" >���&�"'�&�%''"= �A���A;%''��&B ()"�&!�� �A#&"'#= �"�?�� �'��B
��,�"�&"%&. � �#/�� � >�/�A'*� &#>�� >���&�"'�&�%''�-7&�;�<#)%�!�1
�&�(!&(�* "<�'#�&#)%�!#% �,"#��/%1�&�#= &#>#)'* '% &�;B!� /;= ���A%1
�/'�<� >�;", '� # /;= >�;��*+ >"�&'%��� � �%,�' �",�'�D%'#=.

#,!"= &�;%�"'&'��&B ! ����/#)"� =�;=%&�= >�#)#'�1 &�<�, )&� >��)-
'*% >"�'*% ��=,# ( �,���;*+ ���A%1 �&�(&�&�(G&. �"�!# ,"'#�"G& >�"!&#-
)%�!# #,�;#���"''*% ()"�&!# �A#&"'#= '" >��&=D%'## ��%<� <�/���<� ?#!;"
�",�'�D%'#=, # 7&� >�"!&#)%�!# #�!;G)"%& ��,��D'��&B �A�",��"'#= ;G-
A*+ "���?#"?#1 ��%/# ���A%1 7&�<� >�;". ��&�1)#�*% �%�%1'*% <�(>>*,
�AU%/#'=G$#% �"��! � /%&%'*J"�#, &"!D% '% @���#�(G&�=, &"! !"! ��;�-
/*% ,�%�B!# �"��%;=G&�= #, �*��/!��*+ '�� � �)%'B !���&!#% ���!# (>�
'"J#� /"''*�, � &%)%'#% 1–2 '%/%;B >��;% �*+�/" '" >��%�+'��&B) # >%�%-
+�/=& ! �"���&�=&%;B'��( �A�",( D#,'#. �*�&��% �"��%;%'#% ��;�/'=!"
�A(�;��;%'�, � )"�&'��&#, >��*J%''�1 "<�%��#�'��&BG �,���;*+ ���A%1.
�,"#�'*1 "'&"<�'#,� '")#'"%& �"'� >��=�;=&B�= # � �*��/!"+ �%<�;%&�!,
!"! 7&� >�!","'� �*J% /;= &"�"�#�!���1 >%�)"'!#, )&�, � ���G �)%�%/B,
>�#��/#& ! �,"#�'��( �A���A;%'#G #+ ()"�&!�� �A#&"'#=.
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%!�&���% >�/�A#% <�(>>#����! � �&'��#&%;B'� (>��=/�)%''�1 �#�&%-
��1 �,"#���&'�J%'#1 ��D'� �A'"�(D#&B &�;B!� ( �"�?��, !�&��*% � �%-
,�' �",�'�D%'#= �!">;#�"G&�= �A;#,# �%?%>&#�'*+ �"��!. ��# 7&�� #+
()"�&!# �A#&"'#= (�%�'%%, “?%'&�* "!&#�'��&#”) ,'")#&%;B'� >%�%!�*�"-
G&�=. �/'"!� >�/�A'*% "<�%<"?## �"�?�� '%;B,= >�#,'"&B (�&�1)#�*�#,
>��!�;B!( ���&"� # )#�;� �+�/=$#+ � '#+ ���A%1 >��&�=''� �%'=%&�= '"
>��&=D%'## �%,�'" �",�'�D%'#=. �� �'�<#+ �;()"=+ ()"�&!# �A#&"'#= �"�-
?��, ��&"G$#%�= �A���A;%''*�# '" >��&=D%'## ��%<� �%>��/(!&#�'�<�
>%�#�/", >%�%!�*�"G&�= ;#JB � <'%,/��*�# &%��#&��#=�# �/'�1-/�(+ �"-
��!, !"!, '">�#�%�, ( /'%�'�1 # ��%&;�1 >%�)"'�!.

�&"!, ! '"#A�;%% �A$#� +"�"!&%�#�&#!"� >���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(�* >�>(;=?#1 �"����&�%''*+ �*J% &�%+ >�%/�&"�#&%;%1 >�/�%-
�%1�&�" Gerbillinae ��D'� �&'%�&# �*��!(G �&%>%'B #'/#�#/(";#,"?##
()"�&!�� �A#&"'#= �,���;*+ ���A%1 A;"<�/"�= �&'�J%'#=� &%��#&��#";B-
'�<� /��#'#���"'#=, �&�(&�&�#% >��)'*+ >"�'*+ ��=,%1, @���#���"'#%
#%�"�+## /��#'#���"'#= ��%/# �"�?��, !�'!(�#�(G$#+ ," �"��! � >%�#-
�/ �",�'�D%'#= (!"!, '">�#�%�, ( M. tamariscinus), �"''%% �"��%;%'#%
��;�/'=!" (>� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#=) # >��*J%-
'#% �&%>%'# >���&�"'�&�%''�1 �A���A;%''��&# ()"�&!�� �A#&"'#= � �!�'-
)"'#%� �%,�'" �",�'�D%'#=.

2.1.3. ��3'-�-F'"�� 0�,-��$, Microtinae

��%/# >�%/�&"�#&%;%1 7&�<� >�/�%�%1�&�" ! �"���"&�#�"%��1 !"&%<�-
�## �#/�� � �#�&%��1 �A���A;%''*+ #;# �;"A� >%�%!�*�"G$#+�= #'/#-
�#/(";B'*+ ()"�&!�� ��D'� �&'%�&# ��/='(G >�;%�!(, Arvicola terrestris
(Worral, 1964; �"'&%;%%�, 1968, 2001; Stoddart, 1970; �;G�'#', ���#!��,
1983; ��<�� # /�., 1992; ���#!�� # /�., 1999, 2001), >�;%�!(-7!�'��!(,
Microtus oeconomus (�"�"�%�", 1957; �"�"�%�", �;B%'!�, 1957; Tast, 1966),
&%�'(G >�;%�!(, M. agrestis (Viitala, 1977), <��'(G >�;%�!(, M. montanus
(Jannett, 1978, 1980, 1981, 1982), >�;%�!( �"('�%'/", M. townsendii (Lambin,
Krebs, 1991) # �'%D'(G >�;%�!(, M. nivalis (�"�&#���=', 1975), " &"!D%,
>�-�#/#���(, '���%D�!�<� ;%��#'<", Lemmus lemmus (��J!#'", 1962,
1970; Clough, 1965) # A(��<� ;%��#'<", L. trimucronatus (��J!#'", 1970;
Banks et al., 1975; �%�'=��!#1, �!")%�, 1980; �%�'=��!#1, 1984, 1986).

��/='"= >�;%�!", Arvicola terrestris, �"�>���&�"'%'" '" �AJ#�'*+ >��-
�&�"'�&�"+ ���",## �& �&;"'&#)%�!�<� >�A%�%DB= /� �"1!";" # >�"��A%-
�%DB= �%'*, " &"!D% � �";�1 # �%�%/'%1 �,##, ��'<�;## # �%�%��-�">"/-
'�� �#&"%. � ,"�#�#���&# �& <%�<�"@#)%�!�<� �%<#�'", � >�>(;=?#=+ ��/=-
'�1 >�;%�!# ��D%& A*&B �/#' (�%�%''%-;%&'#1) �%,�' �",�'�D%'#=, ;#A�
/�" �%,�'" — �%�%''#1 (/�>"��/!��*1) # ;%&'%-��%''#1 (>��;%>"��/!��*1).
� @%��";% Aó;BJ"= )"�&B >%�%,#���"�J#+ ���A%1 <�&��" ! �>"�#�"'#G
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(��'/�"J!#', 1957), �/'"!� ��A�&�%''� �>"�#�"'#= >��#�+�/=& >�,/'%% —
� �"�&%-">�%;% (�(>#!��", T�%?��, 1957). ���/�;D#&%;B'��&B A%�%�%''��-
&# — 21–22 /'=. � �">"/'�1 �#A#�# �!�;� 55% �,���;*+ �"��! >�#'��=&
/�", " 10% �"��! — &�# >��%&" � <�/ (|�;#&"�%! # /�., 1951). � >�1�% ��;<#
( '%!�&��*+ �"��! ��D/"%&�= /� J%�&# �*��/!�� ," �%,�' (��'/�"J!#',
1957). ��%/'== �%;#)#'" �*��/!", >� /"''*� �",'*+ "�&����, �"�B#�(%& �&
5.5 /� 6.9 (��'/�"J!#', 1957; �(>#!��", T�%?��, 1957; �"J%�"���, 1982).
�"�!# �&"'��=&�= >�;���,�%;*�# � ��,�"�&% 35–40 /'%1, '� ���A#, ��/#�-
J#%�= � !�'?% "�<(�&" #;# �%'&=A�%, >�#�&(>"G& ! �",�'�D%'#G &�;B!�
>��;% ,#���!#. � (�;��#=+ �*��!�1 >;�&'��&# '"�%;%'#=, " &"!D% >�# >�-
,/'%� '")";% �",�'�D%'#= �%<�;%&!# '% ()"�&�(G& � ���>��#,��/�&�% >�-
>(;=?## (���#', 1982). � '%��;% �,���;*% ,�%�B!# /�D#�"G& /� 2.5 ;%&.

��/='"= >�;%�!" — ,%;%'�=/'*1 <�*,(', >#&"G$#1�= �!�;���/'*�#
�"�&%'#=�# # ��)'*�# )"�&=�# ;(<��*+ &�"�. � ;%&'#1 >%�#�/ �'" �A#&"%&
>�%#�($%�&�%''� >� A%�%<"� ��/�%���, ,"�%;== >�#A�%D'*% ()"�&!# '%-
<;(A�!#+ �,%�, >�1�%''*+ >��&�!�� # /�%'"D'*+ !"'";�� � <#/��@#;B-
'�1 �"�&#&%;B'��&BG. �/�;B A%�%<���1 ;#'## ��/�%��� ��/='"= >�;%�!"
�A�",(%& >�%#�($%�&�%''� ;%'&�)'*% >��%;%'#= (�#�. 2.1.3.1).

�#�. 2.1.3.1.  �'/#�#/(";B'*% ()"�&!# �,���;*+ �"�?�� # �"��! ��/='�1 >�;%�-
!#, Arvicola terrestris, '" �/'�� #, �,%� � ��;<�-�+&(A#'�!�1 >�1�% () # '" �()B-
=+ � >�%/<��B=+ �;&"= (%) (#,: �"'&%;%%�, 1968, 2001).



82

��;BJ#'�&�� �,���;*+ ���A%1 /� !�'?" �%,�'" �",�'�D%'#= ,"'#�"%&
�&'��#&%;B'� >��&�=''*% #'/#�#/(";B'*% ()"�&!# �A#&"'#=. � >���$BG
�%)%'#= # >��&��'*+ �&;���� (�&"'��;%'� (�"'&%;%%�, 2001), )&� ()"�&!#
�A#&"'#= �"��!, /;#'" !�&��*+ � ;%'&�)'*+ >��%;%'#=+ /��&#<"%& 80 �,
>�)&# '% >%�%!�*�"G&�=. ">��&#�, A�;%% !�(>'*% #'/#�#/(";B'*% ()"-
�&!# �"�?��, /;#'" !�&��*+ �"�B#�(%& �& 20 /� 310 �, >%�%!�*�"G&�= �
,'")#&%;B'�1 �&%>%'#. �'/#�#/(";B'*1 ()"�&�! !"D/�<� �,���;�<� �"�-
?" '"!;"/*�"%&�= '" ()"�&!# '%�!�;B!#+ �"��! (�"!�#�";B'� — /� ���B-
�#). ��;%/�&�#% ,"�"�&"'#= ��/�%�", " &"!D% >� �%�% %<� (�*+"'#= � ;%&-
'#1 >%�#�/, !�'@#<(�"?#= #'/#�#/(";B'*+ ()"�&!�� ��D%& �%'=&B�=. �
��D";%'#G, '%& &�)'*+ /"''*+, >�,��;=G$#+ �?%'#&B �&%>%'B #'/#�#-
/(";#,"?## (��'�>�;#,"?##) ()"�&!�� �A#&"'#= �,���;*+ ���A%1. �%� '%
�%'%%, �A���A;%''��&B ()"�&!�� �"��! # "<�%<#���"''��&B ()"�&!�� �"�-
?��, !"D/*1 #, !�&��*+ �A*)'� >%�%!�*�"%& ()"�&!# /�(+-&�%+ /�(<#+
���A%1 &�<� D% >�;", '% �*,*�"%& ���'%'#1.

���;%/��"'#=, >���%/%''*% � >���$BG �"/#�&%;%�%&�##, >�!",";#,
)&� � ;%'&�)'*+ >��%;%'#=+ ��%/;*% ,�%�B!# >%�%�%$"G&�= �/�;B (,!�1
>�#A�%D'�1 >�;��* J#�#'�1 '% A�;%% 1–2 �, >�# 7&�� >;�$"/B #'/#�#-
/(";B'�<� ()"�&!", �?%'%''"= '" ��'��% �"/#�&%;%�%&�#)%�!#+ /"''*+,
�!",";"�B '" 13% A�;BJ%, )%� >�# �?%'!% �%&�/�� >��&��'*+ �&;����
(Stoddart, 1970; ��<�� # /�., 1992).

� '%!�&��*+ A#�&�>"+, '">�#�%�, '" A�;�&"+, ;%'&�)'*% >��%;%'#=
>�%�A�",(G&�= � /#@@(,'*%, ���A%''� � <�/* �*��!�1 )#�;%''��&#. Z"-
�"!&%�'�1 ���A%''��&BG /#@@(,'*+ >��%;%'#1 =�;=%&�= ����%�&'�% #�-
>�;B,��"'#% >���&�"'�&�" '%�!�;B!#�# �,���;*�# ���A=�# (�"'&%;%%�,
2001). �/'"!�, ��+�"'=%&�= ;# >�# 7&�� �*��!"= �&%>%'B #'/#�#/(";#,"-
?## ()"�&!�� �A#&"'#=, '% #,�%�&'�.

�"�>�;�D%'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1 �%<(;=�'� �%'=%&�=,
>��!�;B!( �'# ��%�= �& ��%�%'# >%�%�%$"G&�= �/�;B A%�%<���1 ;#'## ��/�-
%��� '" ,'")#&%;B'�% �"��&�='#%. �"�&�&" >%�%�%$%'#1 ���&"�;=%& 8% �&
�A$%1 )#�;%''��&# >�>(;=?## � �(&!# (��<��, 1992). �"!#� �A�",��, >%�#�-
/* ��%/;��&# �,���;*+ ���A%1 �&'��#&%;B'� !�"&!���%�%''*. �%<(;=�'"=
��%'" ()"�&!�� �A#&"'#= �AU=�'=%&�=, >�-�#/#���(, �&'��#&%;B'� A*�&��
�%'=G$#�#�= (�;��#=�# �($%�&���"'#= 7&�<� �#/" �A;#,# ��/�%���.

� ">�%;%-�"% �'(&�# ;%'&�)'*+ >��%;%'#1 �A���A;=G&�= A�;%% �%;-
!#% �%>��/(!&#�'*% <�(>>#���!#, �AU%/#'=G$#% �& /�(+ /� /%�=&# ���-
A%1. � 7&�& >%�#�/ >��#�+�/#& �&'��#&%;B'�% (!�%>;%'#% ��?#";B'*+ ��=-
,%1 �%D/( �"�?"�# # �"�!"�#, ��;%/�&�#% )%<� �A�",(G&�= “!�",#-��'�-
<"�'*%” >"�* (�;G�'#', ���#!��, 1983). ��,/'%% ( A%�%�%''*+ # !���=-
$#+ �"��! >��=�;=%&�= &%��#&��#";B'�% >��%/%'#%, �'# �&"'��=&�= "<�%�-
�#�'*�# >� �&'�J%'#G ! �"�?"�, #, � �%,(;B&"&%, )"�&B >��;%/'#+ �#<�#-
�(%&. ��;%/�&�#% 7&�<�, )#�;� �,���;*+ ���A%1 � �%>��/(!&#�'*+ <�(>>#-



83

���!"+ (�%'BJ"%&�=, " <�"'#?* �%D/( <�(>>#���!"�# �&"'��=&�= �%'%%
�&)%&;#�*�#. � /";B'%1J%� >�/�#D'��&B �"�?�� (�%;#)#�"%&�= � %$% A�;B-
J%1 �&%>%'#, # ��?#";B'*% ��=,# �%D/( �",'�>�;*�# ���A=�# �&"'��=&�=
“!�",#->�;#<"�'*�#”.

�,-," '�)'�<� �A�"," D#,'# �"���"&�#�"%��<� �#/" >�=�*% '"A;G/%-
'#= � >�#��/% ,"&�(/'%'* (��<�� # /�., 1992; ���#!�� # /�., 1999, 2001).
�/'"!� A�;BJ�% )#�;� �"', �A'"�(D#�"%�*+ '" J!(�!"+ >%�%,#���"�-
J#+ �"�?�� # �"��!, (!",*�"%& '" �*��!(G )"�&�&( "<�%��#�'*+ !�'&"!-
&�� �%D/( �,���;*�# ���A=�# � �%>��/(!&#�'*1 >%�#�/ (�#�. 2.1.3.2).

Z"�"!&%� �"�>�%/%;%'#= �,���;*+ �"�?�� � >��%;%'#=+ ��/='�1 >�-
;%�!#, #, � )"�&'��&#, �*��!"= �&%>%'B >%�%!�*�"'#= #+ ()"�&!�� �A#&"-
'#=, A;#,��&B !�(>'*+ �"�?�� ! <'%,/��*� ()"�&!"� �"��! (Potapov,
Muzyka, 1994), (!",*�"G& '" ��,��D'��&B @���#���"'#= ( �"�?�� #%�"�-
+## /��#'#���"'#=, ��'��"''�1 '" "<�%��#�'*+ �,"#��/%1�&�#=+.

�,()%'#% ��?#";B'�<� >��%/%'#= ��/='�1 >�;%�!# >����/#;# � ;"-
A��"&��'*+ (�;��#=+ (�;G�'#', ��&">��, 1990; ���#!�� # /�., 1999,
2001). � 7&�1 ?%;BG <�(>>* #, 6 ���A%1 �/'�<� >�;" >��%$";# � '%-
A�;BJ(G ��;B%�( '" /��% �(&�!. ��%<� >�/ '"A;G/%'#%� '"+�/#;#�B
45 <�(>> (270 ���A%1), �@���#���"''*+ � ">�%;%-#G;%. "A;G/%'#=
>�!",";#, )&� � �/'�>�;*+ <�(>>"+ (�&"'"�;#�"G&�= �&'�J%'#= /��#-
'#���"'#=->�/)#'%'#=. �� ����!(>'��&# #'#?##�(%�*+ "<�'#�&#)%�-
!#+ �,"#��/%1�&�#1 ��%/# �"�?�� �*/%;=;# /��#'"'&��, �(A/��#'"'-
&�� # >�/)#'%''*+. ��#�A�%&%''*1 � �%,(;B&"&% "<�%��#�'*+ �,"#��-

�#�. 2.1.3.2. 
#'"�#!" )#�;" �"'%'#1 ( >%�%,#���"�J#+ �"�?�� (J&�#+��"= ;#-
'#=) # �"��! (�>;�J'"= ;#'#=) ��/='�1 >�;%�!#, Arvicola terrestris, '" @�'% #,�%-
'%'#= >;�&'��&# '"�%;%'#= (;#'#= � �"�!%���). �� �%�&#!";# — )#�;� ���A%1 '"
100 � A%�%<���1 ;#'## # )#�;� �"' '" 1 ���AB. �� <��#,�'&";# — <�/* '"A;G/%-
'#1 (#,: ���#!�� # /�., 2001).
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/%1�&�#1 ��?#";B'*1 �&"&(� �!",";�= '"#A�;%% �&"A#;B'*� ( /��#'"'-
&�� # >�/)#'%''*+, &�</" !"! ��%/# �(A/��#'"'&�� �&�%)%'� >%�#�/#-
)%�!�% #,�%'%'#% ��?#";B'�<� >�;�D%'#=. ��(>'*% �"�?* )"$% �&"'�-
�#;#�B /��#'"'&"�#. Z"�"!&%�'�1 ���A%''��&BG ��?#";B'�1 ��<"'#-
,"?## #�!(��&�%''*+ <�(>>#����! =�;=%&�= �A�",��"'#% ";B='��� (�(A-
<�(>>#����!), !�&��*% �A'"�(D#�"G&�= '" ��'��"'## &"!#+ !�#&%�#%�,
!"! �#'#�";B'"= #'/#�#/(";B'"= /#�&"'?#= � /#"/"+ # '%"'&"<�'#�&#-
)%�!#% �,"#��/%1�&�#=. ��/�A'*% ";B='�*, ��,'#!"�J#% >�%#�($%-
�&�%''� �%D/( >"�"�# ���A%1 � �*��!#� (/��#'"'&-�(A/��#'"'&) #;#
'#,!#� (�(A��/#'"'&*) ��?#";B'*� �&"&(���, >�/&�%�D/"G& �($%�&��-
�"'#% #,�%�&'�<� @%'��%'", '",*�"%��<� ������
+� ��������
�����
(�;G�'#', ��&">��, 1990).

�"�!# � #�!(��&�%''*+ <�(>>#���!"+ )"$% �>"�#�";#�B � �"�?"�#-
/��#'"'&"�# # >�#'��#;# A�;%% !�(>'*% �*��/!# (Evsikov et al., 1994).
��;%% �*��!#1 �%>��/(!&#�'*1 (�>%+ �*��!��"'<��*+ �"�?�� �AU=�'=-
%&�= "!&#�'*� �*&%�'%'#%� �"�?��-!�'!(�%'&��, " &"!D% A�;BJ%1 7@@%!-
&#�'��&BG �,"#��/%1�&�#1 � �"�!"�# (���#!�� # /�., 2001).

��%'BG �",�'�D%'#% ��/='�1 >�;%�!# >�%!�"$"%&�=, ,�%�B!# >�!#/"-
G& ()"�&!# �A#&"'#= �A;#,# ��/�%��� # >%�%�%;=G&�= � A�;%% �(+#% A#�-
&�>* � ;(<���1 �"�&#&%;B'��&BG, </% >%�%+�/=& '" >#&"'#% >�/,%�'*�#
A%�+;���@#;B'*�# )"�&=�# �"�&%'#1. � 7&�& >%�#�/ �'# #'&%'�#�'� ��G&
'��* � !�����*�# &(''%;=�# # /%;"G& ,">"�* '" ,#�(. � ��%''%-,#�'#1
�%,�' # �"�?*, # �"�!# D#�(& >��/#'�)!%, ,"'#�"= �A���A;%''*% '��*.
�#��1 ,�%�B!# "!&#�'* >�%#�($%�&�%''� � '��"+ # �%/!� �*+�/=& '" >�-
�%�+'��&B (�"'&%;%%�, 2001). � '")";�� �%�%''%<� �",�'�D%'#= >�;%�!#
�'��B >%�%�%;=G&�= � �!�;���/'*% A#�&�>*.

��/��/= #&�<, �;%/(%& �&�%&#&B, )&� /;= ��/='�1 >�;%�!# +"�"!&%�%'
)%&!� �*�"D%''*1 �%,�''*1 ?#!; ��%'* �%�&��A#&"'#1, ��>�=D%''*1 �
#,�%'%'#%� �#�&%�* #�>�;B,��"'#= >���&�"'�&�". �%�'�1 �A;#,# ��/�-
%��� @���#�(G&�= ;%'&�)'*% >��%;%'#=, </% �"�!# ,"'#�"G& �A���A;%'-
'*% <'%,/��*% ()"�&!#, " �"�?* �A�",(G& ��%�%''*% "<�%<"?## � J#��!�
>%�%!�*�"G$#�#�= ()"�&!"�# �A;#,# �"��!. � 7&#+ "<�%<"?#=+ ( �"�?��,
!�'!(�#�(G$#+ ," �"��!, >�-�#/#���(, (�&"'"�;#�"G&�= #%�"�+#)%�!#%
�&'�J%'#=, ��'��"''*% '" "<�%��#�'*+ �,"#��/%1�&�#=+. �� �!�')"'##
�%>��/(!&#�'�<� >%�#�/" "<�%<"?## �"�?�� �"�>"/"G&�=, # �'#, !"! # �"�-
!#, >%�%+�/=& ! �/#'�)'��( �A�",( D#,'# � ,#�'#1 >%�#�/.

��;%�!"-7!�'��!", Microtus oeconomus, '"�%;=G$"= �AJ#�'*% >��-
�&�"'�&�" &('/�*, ;%�'�1 # ;%���&%>'�1 ,�'* '" %��",#1�!�� # �%�%��"�%-
�#!"'�!�� !�'&#'%'&"+ — �A#&"&%;B #'&�",�'";B'*+ A#�&�>��, � &�� )#�-
;% >�#�,%�'*+ >�'#D%'#1 ;"'/J"@&", �&!�*&*+ ;(<���-�&%>'*+ "���?#"-
?#1, �!�"#' A�;�& # &.>. � ;%�'�1 ,�'% 7&�& �#/ �A�",(%& !�(>'���,"#)'*%
>��%;%'#= (�#&�#', 1975). ��'��( >#&"'#= >�;%�!#-7!�'��!# ���&"�;=G&
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�",;#)'*% �#/* ���! # A�;�&'*+ ,;"!��. ��;��"= ,�%;��&B ( >�;%�!#-7!�-
'��!# '"�&(>"%& � ��,�"�&% 1–2 �%�=?%�. �%�%�%''��&B /;#&�= 18–20 /'%1.
�"D/"= �"�!" ," �%,�' �",�'�D%'#= >�#'��#& 3–4 >��%&" (�"�"�%�", 1957).
�#�;� /%&%'*J%1 � �*��/!"+ �"�B#�(%& �& 3 /� 10, # � ��%/'%� ���&"�;=%&
6.7 (T�%?��, 1970). 
;= >�;%�!#-7!�'��!#, !"! # /;= ��/='�1 >�;%�!#, +"�"!-
&%�'" ��%'" �;"D'*+ A#�&�>��, #�>�;B,(%�*+ � �%�%''%-;%&'#1 �%,�', '"
�(+#% A#�&�>* � ��%''%-,#�'#1 >%�#�/ (�"�"�%�", 1957; Tast, 1966).

�A�&�=&%;B'�% #��;%/��"'#% >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1
>�;%�!#-7!�'��!# >���%/%'� � 1952-53 <<. � 	���;"��!�1 �A;"�&# '" >;�-
$"/!% �%)%'#= �",�%��� 2 <", �"�>�;�D%''�1 � ,"A�;�)%''�1 >�#�,%�'�1
!�&;��#'% (�"�"�%�", 1957; �"�"�%�", �;B%'!�, 1957). ���;%/��"'#% >�!"-
,";�, )&� �,���;*% �"�!# ,"'#�"G& #'/#�#/(";B'*% ()"�&!# �A#&"'#= �
�"�>�;�D%''�1 � ?%'&�% �*��/!���1 '���1 # '%�!�;B!#�# ,"$#&'*�#
'��"�#, '"+�/=$#�#�= A;#D% ! >%�#@%�##. �"�?* )"$% ��%<� #�>�;B,(G&
<'%,/" �"��!, '" ()"�&!"+ !�&��*+ �'# D#�(& � >%�#�/ �",�'�D%'#=, &.%. �
�"%, #G'%, #G;% # >%���1 >�;��#'% "�<(�&".

��;BJ#'�&�� �,���;*+ ���A%1 �%/%& ��%/;*1 �A�", D#,'# # �&;#)"%&�=
)�%,�*)"1'*� !�'�%��"&#,��� � #�>�;B,��"'## D#,'%''�<� >���&�"'�&�".
�/#' #, >�#�%��� >��&�='�&�" � #�>�;B,��"'## ()"�&!�� �A#&"'#= �,���-
;*�# ,�%�B!"�# '" >��&=D%'## �%�%''%-;%&'%<� >%�#�/" >�!","' '" �#�.
2.1.3.3.

��<;"�'� /�(<#� /"''*�,
�,���;*% �"�!# � &%)%'#% >%-
�#�/" �",�'�D%'#= '%�/'�!-
�"&'� >%�%�%$"G&�= � �/'�<�
()"�&!" '" /�(<�1, &"! )&� (
!"D/�1 �"�!#, @"!&#)%�!#,
#�%%&�= '%�!�;B!� <'%,/��*+
&%��#&��#1 (Tast, 1966). ��%'"
<'%,/���<� ()"�&!" >��#�+�/#&
'%,"/�;<� /� ��D/%'#= �)%�%/-
'�<� �*��/!". �"��&�='#% �%D-
/( >��;%/��"&%;B'� ��%'=%�*-
�# <'%,/��*�# &%��#&��#=�#
'%�%;#!� # �"�B#�(%& �& 15 /�
140 � (�#�. 2.1.3.4).

"�=/( � 7&#�, �&/%;B'*%
,�%�B!# ���%�J"G& >%�%�%$%-
'#= '" ,'")#&%;B'*% �"��&�=-
'#= — /� 2.5 !� (�"�"�%�",
1957). "#A�;BJ%% )#�;� �#<-
�#�(G$#+ �,���;*+ ���A%1

�#�. 2.1.3.3. �,�%'%'#= � �"�>�;�D%'## #'-
/#�#/(";B'*+ ()"�&!�� �,���;*+ ���A%1 >�-
;%�!#-7!�'��!#, Microtus oeconomus, '" >;�-
$"/!% �%)%'#= �",�%��� 2 <" � 	���;"��-
!�1 �A;"�&# � �%�'* /� ��%'#. ��"'#?* #'-
/#�#/(";B'*+ ()"�&!�� )%&*�%+ ,�%�B!��:
I — � �"%, II — � #G'%, III — � #G;%, IV — �
"�<(�&%, V — � �%'&=A�% (>�: �"�"�%�", 1957).
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�&�%)%'� �%�'�1, !�</" ��%/# �,���;�<� '"�%;%'#= >��#�+�/#& >%�%�"�>-
�%/%;%'#% &%��#&��##. ��%'BG �*=�;%' �&���1 >#! �#<�"?##, ��=,"''*1 �
�"��%;%'#%� ��;�/'=!".

��;�/*% ,�%�B!# D#�(& ��%�&% � �"&%�BG '" %% ()"�&!% /� �!�')"'#= ��-
;�)'�<� ��!"��;#�"'#=, !�&���% /;#&�= 20–22 /'=. ��;%/ ," 7&#� �"�!"
��&"�;=%& �*��/�! # �&�%;=%&�= '" �"��&�='#% 10–50 �. ��;�/*% ,�%�B!# '%-
!�&���% ��%�= D#�(& � �"&%�#'�!�� <'%,/%, " � ��,�"�&% 20–30 /'%1 �"��%;=-
G&�= # >%�%+�/=& ! �"���&�=&%;B'��( �A�",( D#,'#. �,���;*% �"�?* ,"'#-
�"G& �AJ#�'*% ()"�&!# �A#&"'#=, >;�$"/B !�&��*+ �%'=%&�= � &%)%'#% <�/".
"#A�;BJ#+ �",�%��� ()"�&!# �A#&"'#= /��&#<"G& � �%,�' �",�'�D%'#= (�
��%/'%� 1600 �2), !�</" �"�?* J#��!� >%�%�%$"G&�= � >�#�!"+ �%?%>&#�-
'*+ �"��!. � �!�')"'#%� �%,�'" �",�'�D%'#= (� �%'&=A�%) >;�$"/B ()"�&!��
�"�?�� ��!�"$"%&�= >�)&# �/��% (� ��%/'%� /� 850 �2). 	;��*% �,���;*% �"�-
!# ,"'#�"G& #'/#�#/(";B'*% ()"�&!# >;�$"/BG � ��%/'%� 1100 �2, " ( A%�%-
�%''*+ # !���=$#+ �"��! <'%,/��*% ()"�&!# �&;#)"G&�= �"�*�# �";*�#
�",�%�"�# — � ��%/'%� 400 �2. �;�$"/B #'/#�#/(";B'*+ ()"�&!�� �",�'�-
D"G$#+�= �"��! '"#A�;%% >��&�=''" # �;"A� ,"�#�#& �& >;�&'��&# '"�%;%-
'#=, !�����*+ # ,"$#&'*+ (�;��#1 (�"�"�%�", 1957).

" G<% �">"/'�1 �#A#�# >;�$"/B ()"�&!�� �A#&"'#= �,���;*+ �"�-
?�� /��&#<";" 0.21 <", " ()"�&!# �A#&"'#= �"��! '% >%�%!�*�";#�B &�;B!�
� >��%;%'#=+ � '#,!�1 )#�;%''��&BG. ��# �*��!�1 >;�&'��&# '"�%;%'#=
�&%>%'B >%�%!�*�"'#= ()"�&!�� �,���;*+ �"��! /��&#<";" 43%, '� A�;%%
>�;��#'* ���%<� ()"�&!" �A#&"'#= �,���;*% �"�!#, &%� '% �%'%%, �+�"-
'=;# �& /�(<#+ ���A%1 ���%<� >�;" (�!(;��" # /�., 1974). �&�%)%'" �*��-
!"= �&%>%'B ��%/;��&# �,���;*+ ,�%�B!��. ">��&#�, ��;�/*% '%>�;���,-
�%;*% ���A# � '"#�%'BJ%1 �&%>%'# >�#�=,"'* ! &%��#&��## (�#&�#',
1975).

�#�. 2.1.3.4. �)"�&!# �A#&"'#= &�%+ �"��! (�, � # �) >�;%�!#-7!�'��!#, Microtus
oeconomus, '" >;�$"/!% �%)%'#= � 2.2 <" � �">;"'/## (|#';='/#=). �#@�* �=-
/�� � A(!�%''*�# �A�,'")%'#=�# (!",*�"G& '" >��;%/��"&%;B'��&B ��%'* ()"�-
&!�� �"��! '" >��&=D%'## '"A;G/%'#1 � #G'= >� �%'&=A�B 1959 <. (>�: Tast, 1966).
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�$% A�;%% �*��!#% �?%'!# �",�%��� ()"�&!�� �A#&"'#= �,���;*+ �"�-
?�� >�;()%'* >�# #�>�;B,��"'## �%&�/#!# �"/#�"!&#�'�<� �%)%'#= (�"�(-
;#' # /�., 1976). ��<;"�'� 7&#� /"''*�, �%;#)#'" �(&�)'�<� ()"�&!" �A#&"-
'#= �"�?�� /��&#<";" 3290 �2, >�# 7&�� /;#'" �(&�)'�<� >��A%<" >�%�*J"%&
4000 �. � �"��! >;�$"/B �(&�)'�<� ()"�&!" �A#&"'#= ���&"�;=;" 1100 �2, "
/;#'" �(&�)'�<� >��A%<" — 764 �. � �,���;*+ �"�?�� >;�$"/B ()"�&!" �A#-
&"'#= ��D%& A*&B A�;%% 5000 �2 (Tast, 1966; �#&�#', 1975).

�'%,/��*% ()"�&!# A%�%�%''*+ # !���=$#+ �"��!, !"! >�"�#;�, �"�>�;"-
<"G&�= �A���A;%''� �/#' �& /�(<�<�, )&� ��#/%&%;B�&�(%& � >��=�;%'## &%�-
�#&��#";B'��&# � �%>��/(!&#�'*1 >%�#�/. ��%�&% � &%�, #,�%�&'* >�#�%�*
,'")#&%;B'�<� >%�%!�*�"'#= ()"�&!�� �A#&"'#= ���A%1 7&�<� >�;". " �#�.
2.1.3.5 >�!","'� �,"#�'�% �",�%$%'#% ()"�&!�� �%�# �,���;*+ �"��!. �;%/(-
%&, �/'"!�, �&�%&#&B, )&� ��%/# '#+ ;#JB �/'" A*;" � �*��/!��, ��&";B'*% D%
��&"�";#�B =;��*�# (Tast, 1966). �!��%% ��%<�, #�%''� 7&#� �AU=�'=%&�= ,'"-
)#&%;B'"= �&%>%'B >%�%!�*�"'#= #+ ()"�&!�� �A#&"'#=.

�"! >�!",*�"G& '"A;G/%'#= � >�#��/%, '" ()"�&!# �A#&"'#= �,���;*+
�"��! '"!;"/*�"G&�= �AJ#�'*% ()"�&!# �,���;*+ �"�?�� # >%�%!�*�"G-
$#%�= ()"�&!# ��;�/*+ ,�%�B!�� (�"�"�%�", 1957; �"�"�%�", �;B%'!�, 1957).
� >�%/%;"+ �/'�<� ()"�&!" �,���;�<� �"�?" �!",*�"%&�= '%�!�;B!� <'%,/�-
�*+ ()"�&!�� �,���;*+ �"��! (�A*)'� 3–4), >�# 7&�� �"�%?, >%�%�%$"=�B
�& �"�!# ! �"�!%, D#�%& '" #'/#�#/(";B'�� ()"�&!% !"D/�1 #, '#+ � &%)%-
'#% 5–10 /'%1. �&� /"%& >���/ (&�%�D-
/"&B, )&� ( �,���;*+ �"�?�� '% �($%-
�&�(%& >��&�=''*+ ()"�&!�� � >%�#�/
�",�'�D%'#= (Tast, 1966).

� >�;(�,���;*+ ���A%1 #'/#�#/(-
";B'*% ()"�&!# � (�;��#=+ �*��!�1
>;�&'��&# '"�%;%'#= >%�%!�*�";#�B '"
70%, " >�# '#,!�1 )#�;%''��&# — '"
45%. � �,���;*+ �",�'�D"G$#+�= �"-
��! � <�/* '#,!�1 )#�;%''��&# ()"�&-
!# �A#&"'#= �"�>�;"<";#�B �A���A;%'-
'�, " � <�/* �*��!�1 )#�;%''��&# )"�-
&#)'� >%�%!�*�";#�B '" <�"'#?"+ (�"-
�"�%�", 1957; �"�"�%�", �;B%'!�, 1957).

��#�%� �,"#�'�<� �",�%$%'#= #'-
/#�#/(";B'*+ ()"�&!�� �,���;*+ �"�-
?�� # �"��!, >�!","''*1 '" �#�. 2.1.3.6,
��#/%&%;B�&�(%&, )&� ,'")#&%;B'"= �&%-
>%'B #+ >%�%!�*�"'#= �A'"�(D#�"%&�=
&�;B!� ( ���A%1 >��&#��>�;�D'�<�
>�;", &�</" !"! ()"�&!# ���A%1 �/'�<�

�#�. 2.1.3.5. �)"�&!# �A#&"'#= �%�#
�,���;*+ �"��! >�;%�!#-7!�'��!#,
Microtus oeconomus, '" �/'�1 #,
>;�$"/�! �%)%'#= � �">;"'/##
(|#';='/#=) � !�'?% #G;= — '"-
)";% "�<(�&" 1959 <. �#@�"�# (!"-
,"'* '��%�" ,�%�B!�� (>�: Tast,
1966).
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>�;" ;#A� #,�;#���"'* �/#'
�& /�(<�<� � >���&�"'�&�%,
;#A� >%�%!�*�"G&�= � �";�1
�&%>%'# (���A%''� ( �",�'�-
D"G$#+�= �"��!), >�#)%�
/"D% � (�;��#=+ �*��!�1 >;�&-
'��&# '"�%;%'#=, " #�%''� 90-
95 ���A%1 '" 1 <" (��=D#��-
!#1 # /�., 1980). ��/�A'�% �",-
�%$%'#% ()"�&!�� �A#&"'#=
>�,��;=%& �/%;"&B �*��/ � �(-
$%�&���"'## "'&"<�'#,�" ��
�,"#���&'�J%'#=+ �%D/(
�,���;*�# ���A=�# �/'�<�
>�;". �&)"�&# 7&� >�/&�%�D/%-
'� � &%�&"+ >"�'�<� ��"D#�"-
'#= (Frank, Zimmermann, 1956).

�*��!"= >�/�#D'��&B
�,���;*+ �"�?�� � �%,�' �",-
�'�D%'#= # ,'")#&%;B'"= �%-
;#)#'" #+ ()"�&!�� �A#&"'#=,

>%�%!�*�"G$#+ ()"�&!# '%�!�;B!#+ �",�'�D"G$#+�= �"��!, /"G& ��'�-
�"'#= (&�%�D/"&B, )&� ��'��'"= �&�"&%<#= �",�'�D%'#= ( >�;%�!#-7!�'��-
!# — >���#�!(#&%& ;#A� >�;#<#'#= (Tast, 1966).

�/'"!� >�# '#,!�1 >;�&'��&# '"�%;%'#= ( ���A%1 >��&#��>�;�D'�<�
>�;" ��<(& ��,'#!"&B !�",#��'�<"�'*% ��=,#. �"!"= �#&("?#= �>#�"'" �
1972-1974 <<. >�# '"A;G/%'#=+ ," �%)%'*�# ���A=�# '" >;�$"/!% �",�%-
��� 6.7 <" (Viitala, 1994). � 1974 <. '" 7&�1 >;�$"/!% �A#&";# &�;B!� ��-
�%�B ��%/;*+ ,�%�B!�� — 4 �"�?" # 4 �"�!#. �"�>�;�D%'#% #+ ()"�&!��
�A#&"'#= >�!","'� '" �#�. 2.1.3.7. ��% )%&*�% �"�!# ,"'#�";# >���&�"'-
�&�%''� �A���A;%''*% <'%,/��*% ()"�&!#. �"D/*1 #, )%&*�%+ �"�?��
>�%#�($%�&�%''� ;��#;�= '" ()"�&!% !"!�1-;#A� �/'�1 �"�!#. �#JB �
�/'�� �;()"% ,"�%<#�&�#���"'" >�#�!" �"�?" '" ()"�&!% /�(<�1 �"�!#
((!","'� �&�%;!�1).

�($%�&���"'#% !�",#��'�<"�'*+ ��=,%1 �AU=�'=%&�= �*��!�1 �&%>%-
'BG &%��#&��#";B'�1 #,�;=?## <'%,/��*+ ()"�&!�� �"��! >�# '#,!�1 >;�&-
'��&# >�>(;=?##. �*�!","'� >�%/>�;�D%'#% (Viitala, 1994), )&� � 7&#+ (�;�-
�#=+ �"�%? >�%/>�)#&"%& ��&"�"&B�= '" ()"�&!% �/'�1 �"�!# '% &�;B!� /�,
'� # >��;% �>"�#�"'#= � '%1, >��!�;B!( � %<� �&�(&�&�#% �#,#&* /�(<#+
�"�?�� ��<(& �>����?#���"&B A;�! A%�%�%''��&# ( �>;�/�&���%''�1 �"�!#
# �%,��A?#G 7�A�#�'��, !"! 7&� �>#�"'� ( &%�'�1 >�;%�!#, Microtus agrestis
(Clulow, Clarke, 1968).

�#�. 2.1.3.6. �'/#�#/(";B'*% ()"�&!# �,���-
;*+ �"�?�� (�>;�J'*% ;#'##) # �"��!
(J&�#+��*% ;#'##) >�;%�!#-7!�'��!#,
Microtus oeconomus, '" >;�$"/!% �%)%'#=
�",�%��� 0.6 <". ��)!"�# (!","'� �",�%$%-
'#% ;��(J%! '" >;�$"/!% � #'&%��";�� 8 �
(>�: ��=D#��!#1 # /�., 1980).
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%!�&��*% "�&��* (!",*�"-
G& '" �($%�&���"'#% ,#�'#+ !�-
;�'#1 ( >�;%�!#-7!�'��!#, � !�-
&��*+ '"�)#&*�"%&�= /� 10 ���-
A%1 (Frank, 1954; Tast, 1966). �&-
;��*, >���%/%''*% �%�'�1 � �/-
'�� #, >��%;%'#1 >�;%�!#-7!�-
'��!# '" 12 �%�&"+ ,#����!, >�-
!",";#, )&� � &�%+ �%�&"+ >�#�(&-
�&���";# &�;B!� �"�?* (3, 4 # 5
���A%1, ���&�%&�&�%''�), � �/'��
�%�&% �A'"�(D%'� �!�>;%'#%
�"��! (3 ���A#), " � ��&";B'*+
�%�&"+ >�#�(&�&���";# &�;B!�
���A#-�/#'�)!# (Tast, 1966). "
�/'�� #, �A�;%/��"''*+ ��%'BG
>��%;%'#1, ,"'#�"G$%� >;�-
$"/B 30�30 �, �&;��;%'� 13 ���-
A%1, � &�� )#�;% >=&B �,���;*+
�"��!, �/#' �,���;*1 �"�%? #
�%�B '%>�;���,�%;*+ ,�%�B!��.
�#�'#% <'%,/" >�;%�!#-7!�'��-
!# ��<(& '"+�/#&B�= '" �"��&�=-
'## �/'�<� �%&�" �/'� �& /�(<�-
<�. %!�&��*% #, '#+ �"�>�;"<"-
G&�= '" >��%�+'��&# >�)�*, # #+ ��D'� �A'"�(D#&B >� �'%J'#� ��#%'&#�"�
(!"�%'B, !(�& # &.>.), '� �'�<#% <'%,/" '"+�/=&�= � '��"+ (Tast, 1966). ��&"%&�=,
�/'"!�, '% �*=�'%''*�, #�>�;B,(G&�= ;# ,#�'#% <'%,/" �/'���%�%''� '%-
�!�;B!#�# ���A=�#, #;# D% !"D/�% <'%,/� ,"'#�"%& �/#' ,�%�%!.

�%�'"= >�;%�!", Microtus agrestis, J#��!� �"�>���&�"'%'" '" %��",#1-
�!�� !�'&#'%'&%, " &"!D% � �%�%��-,">"/'�1 )"�&# �%�%��"�%�#!"'�!�<�
�"&%�#!". 
;= 7&�<� �#/", !"! # /;= >�;%�!#-7!�'��!#, +"�"!&%�'" #'/(-
?#���"''"= ��(;=?#=, # !�'&"!&* A%�%�%''�1 �"�!# � '%,'"!��*� �"�-
?�� ��<(& >�#�%�&# ! �%,��A?## 7�A�#�'�� (Clulow, Clarke, 1968).

��/��A'*% /"''*% � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >��%;%-
'#1 &%�'�1 >�;%�!# >�;()%'* � �%,(;B&"&% �'�<�;%&'%<� #��;%/��"'#=, >��-
�%/%''�<� � 1967–1970 <<. � |#';='/## � #�>�;B,��"'#%� �%&�/#!# >�-
�&��'*+ �&;���� ,�%�B!�� � ;%&'%-��%''#% >%�#�/* (� #G'= >� �%'&=A�B) '"
>;�$"/!% �%)%'#= �",�%��� 2.4 <" (Viitala, 1977). ��'��( >���&�"'�&�%'-
'�1 �&�(!&(�* >��%;%'#1 &%�'�1 >�;%�!# ���&"�;=G& ()"�&!# �A#&"'#=
�,���;*+ >%�%,#���"�J#+ �"��!, /%��'�&�#�(G$#+ �*��!(G �&%>%'B ��%/-
;��&# (�#�. 2.1.3.8). %!�&��*% �"�!# '% �A;"/";# >��&�=''*�# ()"�&!"�#

�#�. 2.1.3.7. �"�>�;�D%'#% ()"�&!�� �A#&"-
'#= (�*/%;%'* >('!&#���) )%&*�%+ !�",#-
��'�<"�'*+ >"� (1-4) >�;%�!#-7!�'��!#, M.
oeconomus, '" >;�$"/!% �%)%'#= �",�%���
6.7 <" � 1974 <. � �">;"'/## (|#';='/#=).

"&* (!",*�"G& '" >%�#�/* �&;����, &�)-
!# # !�(D!# — �%�&" >�#��! �"�?�� # �"-
��! (>�: Viitala, 1994, � #,�%'%'#=�#).
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�A#&"'#= � &%)%'#% >��/�;D#&%;B'�<� >%�#�/". ��/�A'"= �#&("?#= ��D%&
�AU=�'=&B�= "'&"<�'#,��� �� �,"#��/%1�&�#=+ �%D/( ���A=�# 7&�<� >�;".

�"�>�;�D%'#% ()"�&!�� �A#&"'#= �,���;*+ �"�?�� +"�"!&%�#,(%&�=
�%'%% �*�"D%''*� >��&�='�&���, ���A%''� >�# '#,!�1 >;�&'��&# '"�%-
;%'#= (�#�. 2.1.3.9). �"!, '">�#�%�, � #G;% 1970 <., !�</" '" >;�$"/!% �%-
)%'#= ��&";#�B )%&*�% �"�!#, #+ ()"�&!# �A#&"'#= �"�>�;"<";#�B '" �"�-
�&�='## 20–40 � �/#' �& /�(<�<�. � 7&�1 �#&("?## �"�?* >��&�=''� >%�%-
�%$";#�B �%D/( ()"�&!"�# )%&*�%+ �"��!, >%�%+�/= �& �/'�1 ! /�(<�1,
!�</" >��;%/'#% A*;# <�&��* ! �>"�#�"'#G.

�",;#)#= � >��%/%'## �"�?�� >�,��;#;# �*/%;#&B ��%/# '#+ /��#-
'"'&�� # >�/)#'%''*+. �%�"�+#)%�!#% �&'�J%'#= ( �"�?�� '% A*;# �&"-
A#;B'*�#, '� �!",*�";# �($%�&�%''�% �;#='#% '" #+ >���&�"'�&�%''�%
�"�>�%/%;%'#%. �"!, � "�<(�&% 1969 <. ��% '"�%;%'#% �"�?�� '" >;�$"/!%
�%)%'#= A*;� >�%/�&"�;%'� ��%;#�J#�#�= #��#<�"'&"�#, ,"'#�"�J#�#
�A���A;%''*% ()"�&!# �A#&"'#=, # '# �/#' #, '#+ '% /�D#; /� ;%&" �;%-
/(G$%<� <�/".

�?%'!" �",�%��� ()"�&!�� �A#&"'#= (A%, ()%&" >�;��*+ �",;#)#1)
��%'BG 1968 <. >�!",";", )&� !"D/"= �,���;"= ���AB ,"'#�";" &%��#&�-
�#G >;�$"/BG � ��%/'%� 700 �2. � #G;% 1969 <. >;�$"/B ()"�&!�� �A#-

�#�. 2.1.3.8. �)"�&!# �A#&"'#= �,���;*+ �"��! &%�'�1 >�;%�!#, Microtus agrestis,
'" >;�$"/!% �%)%'#= �",�%��� 2.4. <" � #G;% () # "�<(�&% (%) 1969 <. �%;!#�#
?#@�"�# �A�,'")%'* '��%�" �,���;*+ ���A%1, !�(>'*�# — )#�;� ��;�/*+ ,�%�B-
!�� '" �A$%� ()"�&!% �A#&"'#= (>�: Viitala, 1977, � #,�%'%'#=�#).
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&"'#= ��!�"&#;"�B /� 140 �2, " ,"&%�, '%���&�= '" (�%;#)%'#% >;�&'��&#
'"�%;%'#=, (�%;#)#;"�B /� 250 �2. �<�"'#)%''*% �",�%�* >;�$"/!# �%-
)%'#= '% >�,��;#;# /��&��%�'� �?%'#&B �%,�''*% #,�%'%'#= � �%;#)#'%
()"�&!�� �A#&"'#= �"�?��. � ��%/;*+ ���A%1 7&�<� >�;" >;�$"/B #'/#�#-
/(";B'*+ ()"�&!�� ���&"�;=;" � ��%/'%� 770 �2. ��;()%''*% �?%'!# ��#-
/%&%;B�&�(G&, )&� #'/#�#/(";B'*% ()"�&!# �"�?�� � ?%;�� !�(>'%%, )%�
( �"��!. �&�& �*��/ >�/&�%�D/"%&�= /"''*�# # /�(<#+ "�&���� (Manville,
1949; Godfrey, 1954; Brown, 1956; #!#&#'", 1972), ��<;"�'� !�&��*� ��%/'==
>;�$"/B #'/#�#/(";B'*+ ()"�&!�� �"�?�� �"�B#�(%& �& 535 /� 6700 �2, " (
�"��! — �& 235 /� 2700 �2, &.%. � �%'BJ#+ >�%/%;"+.

��;�/*% ���A# �"�>�;"<";#�B <�(>>"�# '" >;�$"/!% �%)%'#= (�#�.
2.1.3.8), # !"D/"= <�(>>" ,"'#�";" �/#' �A$#1 ()"�&�! �A#&"'#=. ��;�/*%
�"�!# >� �%�% �,���;%'#= �A���A;=;#�B '" #'/#�#/(";B'*+ <'%,/��*+
()"�&!"+. "�&(>;%'#% >�;���1 ,�%;��&# ( '#+ '% ,"/%�D#�";��B /"D% >�#
(�%;#)%'## >;�&'��&# '"�%;%'#=. �"�!#-�%<�;%&!# )%�%, '%�!�;B!� '%/%;B
>��;% '"�&(>;%'#= >�;���1 ,�%;��&# # �>"�#�"'#= � �"�?"�# ,"'#�";#
>�;'��&BG �A���A;%''*% ()"�&!# �A#&"'#=. ��# �&�(&�&�## ��,��D'��&#
'"1&# ���A�/'(G &%��#&��#G �A;#,# �"&%�#'�!�<� ()"�&!", >�;���,�%;*%
�"�!# �#<�#���";# � >�#�!"+ '%,"'=&�1 &%��#&��##. �"!#� �A�",��, >;�&-

�#�. 2.1.3.9. �)"�&!# �A#&"'#= �,���;*+ �"�?�� &%�'�1 >�;%�!#, Microtus agrestis,
'" >;�$"/!% �%)%'#= �",�%��� 2.4 <" � #G;% () # "�<(�&% (%) 1969 <. �#@�"�#
�A�,'")%'* '��%�" ,�%�B!�� (>�: Viitala, 1977, � #,�%'%'#=�#).
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'��&B '"�%;%'#= �,���;*+ �"��! � >�>(;=?#=+ &%�'�1 >�;%�!# �%<(;#�(%&-
�= >���%/�&��� �"��%;%'#=.

�*��!"= >�/�#D'��&B # "!&#�'��&B �"�?��-/��#'"'&�� >�#��/#;" !
,"/%�D!% >�;���<� ��,�%�"'#= ��;�/*+ �"�?��. ��;# D% )#�;� >%�%,#��-
�"�J#+ �"�?�� � >��%;%'#=+ &%�'�1 >�;%�!# A*;� '%�%;#!�, ��% ��;�/*%
�"�?* #, >%��*+ �*��/!�� /��&#<";# >�;���1 ,�%;��&# ��!��% >��;% �!�'-
)"'#= >%�#�/" ��;�)'�<� ��!"��;#�"'#=. � (�%;#)%'#%� )#�;" �,���;*+
�"�?�� ��%/# ���A%1 7&�<� >�;" >��#�+�/#;� �",/%;%'#% '" /��#'"'&�� #
>�/)#'%''*+, >�# 7&�� >��;%/'#% �*�%;=;#�B ," >�%/%;* >;�$"/!# �%-
)%'#=.

"A;G/%'#=, >���%/%''*% ;%&�� # ��%'BG 1969 <., >�,��;#;# >���;%-
/#&B ,"!�'��%�'*% �%,�''*% #,�%'%'#= >���&�"'�&�%''�1 �&�(!&(�*
>��%;%'#1 &%�'�1 >�;%�!# (Viitala, 1977). � '")";% #G;= � ���&"�% 7;%-
�%'&"�'�1 �'(&�#>�>(;=?#�''�1 <�(>>#���!# '" >;�$"/!% �%)%'#= '"-
�)#&*�";��B 9 �,���;*+ �"�?�� (#, '#+ /�" >%�%,#���"�J#+) # 11 �",-
�'�D"G$#+�= �"��! (� &�� )#�;% )%&*�% >%�%,#���"�J#+). �)"�&!# �A#-
&"'#= 7&#+ ���A%1 )"�&#)'� �"�>�;"<";#�B ," >�%/%;"�# >;�$"/!# �%)%-
'#=. �"�?* >%�%�%$";#�B >� ��%�( >���&�"'�&�(, ,"'=&��( ()"�&!"�#
�A#&"'#= �"��!, # A%�>��=/�)'� �>"�#�";#�B � '#�#. �%&*�% �"�?" A*;#
>�#)#�;%'* ! /��#'"'&"�, ��&";B'*% — ! �(A��/#'"'&"�. �)"�&!# >%�%-
,#���"�J#+ �"��! ��>�#!"�";#�B ���#�# <�"'#?"�#, '� '% >%�%!�*�"-
;#�B. �)"�&!# A%�%�%''*+ �"��!-�%<�;%&�! �"�>�;"<";#�B �A���A;%''� �
>�%/%;"+ '%>%�%!�*�"G$#+�= ()"�&!�� �A#&"'#= >%�%,#���"�J#+ �"��!.
�%'/%'?#= "<�%<#���"''��&# ( ��;�/*+ �,���;%G$#+ �%<�;%&�!, ���A%'-
'� �"��!, � !�'?% #G;= �($%�&�%''� ��;"A;", # #+ #'/#�#/(";B'*% ()"�-
&!# �&";# �A���A;=&B�= � >���&�"'�&�%. � �,���;*+ �"�?��-/��#'"'&�� �
!�'?% #G;= &"!D% �&";" >��=�;=&B�= &%'/%'?#= �A���A;%'#= ()"�&!��
�A#&"'#=. ��=�#�J#%�= � 7&�& >%�#�/ '" >;�$"/!% '"A;G/%'#1 �"�?*-
#��#<�"'&* &"!D% ,"'=;# )"�&#)'� �A���A;%''*% ()"�&!# �A#&"'#=. ��
�%�% ��%;%'#= #��#<�"'&��, ��%/# !�&��*+ >�#�(&�&���";# # �,���;*%
���A# >�;%�!#-7!�'��!# (M. oeconomus), �($%�&���"�J"= � '")";% ;%&"
<�(>>#���!" M. agrestis �"�>";"�B, # A�;BJ#'�&�� %% );%'�� � '")";% "�-
<(�&" >�!#'(;� >;�$"/!(. ��&"�J#%�= �"�?* ,"'=;# �;"A� >%�%!�*�"G-
$#%�= ()"�&!# �A#&"'#=, # #+ �,"#��/%1�&�#= A*;# � �*��!�1 �&%>%'# "<-
�%��#�'*�#, �(/=, � )"�&'��&#, >� )#�;( �"', �A'"�(D%''*+ � "�<(�&% '"
&%;% ,�%�B!��. �&� ��#/%&%;B�&�(%& � '%�&"A#;B'��&# #%�"�+## /��#'#��-
�"'#= ��%/# �"�?��, !�&��*% �'% >%�#�/" �",�'�D%'#= ,"'#�"G& �A���A-
;%''*% #, >�-�#/#���(, �+�"'=%�*% ()"�&!# �A#&"'#=. �"�>"/ �%>��/(!-
&#�'�1 <�(>>#���!#, �($%�&���"�J%1 � '")";% ;%&", >�"!&#)%�!# '% >��;#-
=; '" �"�>�%/%;%'#% �,���;*+ �"��!, !�&��*% � &%)%'#% ��%<� >%�#�/" '"-
A;G/%'#1 ,"'#�";# �A���A;%''*% ()"�&!# �A#&"'#=. � !�'?% #G;= � >�%-
/%;"+ >;�$"/!# '"+�/#;#�B /�% �A���A;%''*% <�(>>#���!# �"��!: � �/'�1
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'"�)#&*�";��B ���%�B ���A%1, � /�(<�1 — /%�=&B. �$% �/'" >�/�A'"= <�(>-
>#���!" ;#JB )"�&#)'� ,"+�"&*�";" !�"1 >;�$"/!# '"A;G/%'#1 (�#�. 2.1.3.8,
). � !�'?% "�<(�&" >��#,�J;�, @"!&#)%�!#, �;#='#% /�(+ <�(>>#����! �"-
��! (�#�. 2.1.3.8, %). � 7&��( ��%�%'# �"�?* ,"'#�";# >�;'��&BG �A���A-
;%''*% ()"�&!# �A#&"'#= (�#�. 2.1.3.9, %).

����&�"'�&�%''"= �&�(!&(�" >��%;%'#1 &%�'�1 >�;%�!# � ,#�'#1 >%-
�#�/ >�"!&#)%�!# '% #,()%'". �,�%�&'� ;#JB, )&� >%�%/ '")";�� ,#�* �&-
�%)"%&�= >��*J%''"= �#<�"?#�''"= "!&#�'��&B (Myllymäki, 1970, ?#&. >�
Viitala, 1977).


�>�;'#&%;B'*% /"''*% � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�%
>��%;%'#1 &%�'�1 >�;%�!# >�#�%/%'* %$% � �/'�� #��;%/��"'##
(Myllymäki, 1977). 
;= �>�%/%;%'#= �",�%��� # !�'@#<(�"?## ()"�&!�� �A#-
&"'#= "�&�� 7&�<� #��;%/��"'#= >�#�%'#; �%&�/#!( �*)#�;%'#= @#!�#��-
�"''�<� ?%'&�" ()"�&!" �A#&"'#= (fixed home range centre, Hayne, 1949) #
@('!?#G >;�&'��&# &�)%! �&;��" (density function of the observed points of
capture, HR-sigma). �'";#, >�;()%'-
'*+ /"''*+ >�,��;#; �/%;"&B �*��/,
)&� � >%�#�/ �",�'�D%'#= �"�?* ,"-
'#�"G& >���&�"'�&�%''� �A���A;%'-
'*% # �+�"'=%�*% ()"�&!# �A#&"'#=,
&�</" !"! ()"�&!# �"��! '% �+�"'=G&-
�= # � ,'")#&%;B'�1 �&%>%'# >%�%!�*-
�"G&�= (�#�. 2.1.3.10).

�;%/(%&, �/'"!�, �&�%&#&B, )&� /;=
�*)#�;%'#= �",�%��� # >�;�D%'#=
()"�&!�� �A#&"'#= #�>�;B,��"'*
�)%'B '%A�;BJ#% �*A��!# (�#'#-
�";B'�% )#�;� �&;���� — 4), # 7&� �(-
$%�&�%''� >��;#=;� '" �?%'!# �&%>%-
'# >%�%!�*�"'#= (� �&���'( ,"�*J%-
'#=) ()"�&!�� �A#&"'#= �"��!.

�;�$"/B ()"�&!�� �A#&"'#= �"�-
?�� �"�B#���";" � >�%/%;"+ 400–800
�2, ( �"��! — 200–400 �2. �*=�;%'"
>"�"/�!�";B'"= ,"�#�#���&B �%D/(
>;�&'��&BG '"�%;%'#= # �%;#)#'�1
()"�&!�� �A#&"'#=: � <�/* �'#D%'#=
)#�;%''��&# �",�%�* ()"�&!�� A*;#
�%'BJ%, )%� � <�/* %% >#!". ���#,-
�%/%''*% �"�)%&* >�!",";#, )&� )#�-
;� ���A%1-���%/%1 ( �"�?�� A*;� �#-
'#�";B'*�, " ( �"��! � >�%/%;"+ �"-

�#�. 2.1.3.10. �"�>�%/%;%'#% ()"�&!��
�A#&"'#= �"�?�� (!�(>'*% !�(D!#,
�*/%;%''*% D#�'�1 ;#'#%1) # �"��!
(�%;!#% !�(D!#) &%�'�1 >�;%�!#,
Microtus agrestis, '" >;�$"/!% '"A;G-
/%'#1 � #G;% 1961 <. ��&";B'*% >�-
=�'%'#= � &%!�&% (>�: Myllymäki,
1977).
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/#(�", �"�'�<� 2HR-sigma, '"�)#&*�";��B �& �/'�1 /� &�%+ ���A%1 &�<� D%
>�;". �� �'%'#G "�&��" (Myllymäki, 1977), 7&� �;(D#& ��#/%&%;B�&��� �
>�;B,( &%��#&��#";B'��&# �"�?�� # �&�(&�&�#= �+�"'* &%��#&��## ( �"-
��!.

�$% �/'� #��;%/��"'#%, >���%/%''�% � 1994–1996 <<. � �'<;## � #�-
>�;B,��"'#%� �"/#�&%;%�%&�## # �%&�/#!# >��&��'*+ �&;���� '" >;�-
$"/!"+ �%)%'#= � 1000 # 1300 �2 (Loughran, 2006), >�!",";�, )&� >;�$"/B
()"�&!�� �A#&"'#= �"��! ,"�#�#& �& #+ �%>��/(!&#�'*+ +"�"!&%�#�&#!:
!���=$#% �"�!# ,"'#�";# ()"�&!# �A#&"'#= � �#'#�";B'�1 >;�$"/BG
(� ��%/'%� 67 �2), " A%�%�%''*% — � �"!�#�";B'�1 (� ��%/'%� 230 �2).
�+�"'" &%��#&��## (“=/�"” ()"�&!" �A#&"'#=) +"�"!&%�'" /;= �"��! &�;B-
!� � >%�#�/* ;"!&"?##. � '")";% �%,�'" �",�'�D%'#= “=/�"” ()"�&!��
�A#&"'#= '%!�&��*+ (>�-�#/#���(, ��/�&�%''*+) �"��! )"�&#)'� >%�%-
!�*�";#�B, '� � /";B'%1J%�, >� +�/( �%>��/(!&#�'�<� >%�#�/", “=/�"”
()"�&!�� ���%/'#+ �"��! >�;'��&BG �A���A;=;#�B. �'*�# �;��"�#, �
&%)%'#% �%,�'" �",�'�D%'#= >��#�+�/#;� (�#;%'#% &%��#&��#";B'��&#
�,���;*+ �"��!.

"A;G/%'#= ," #�!(��&�%''*�# <�(>>#���!"�# � ��;B%�% >;�$"-
/BG 1250 �2 (Nelson, 1995) >�,��;#;# �?%'#&B �;#='#% #,�%'%'#1 >;�&-
'��&# '"�%;%'#= �"�?�� '" �&%>%'B >%�%!�*�"'#= #+ ()"�&!�� �A#&"'#=
>�# '%#,�%''�1 )#�;%''��&# �"��!. � ���&"� <�(>>#����! �+�/#;# >�
>=&B �,���;*+ �"��! # ;#A� &�#, ;#A� J%�&B �"�?��. �!�>%�#�%'&* >�-
!",";#, )&� >�# (�%;#)%'## )#�;" �"�?�� �",�%�* #+ ()"�&!�� �A#&"'#=
(�%'BJ#;#�B (� ��%/'%� � 316 /� 209 �2), " �&%>%'B �,"#�'�<� >%�%!�*-
�"'#= ��,���;": � <�(>>#���!"+ � J%�&BG �"�?"�# /�;= #�!;G)#&%;B'�
#�>�;B,(%��1 )"�&# ()"�&!�� �A#&"'#= ���A%1 7&�<� >�;" A*;" �($%-
�&�%''� �%'BJ%1 (40.4%), )%� � <�(>>#���!"+ � &�%�= �"�?"�# (���&-
�%&�&�%''�, 54.6%). ��%�&% � &%�, �A'"�(D#;��B '%�"�'�?%''�% #,�%-
'%'#% >;�$"/# ()"�&!�� �A#&"'#=: ( ���A%1 � #,'")";B'� '%A�;BJ#�#
()"�&!"�# #+ �",�%�* �($%�&�%''� (�%'BJ#;#�B � (�;��#=+ >��*J%'-
'�1 >;�&'��&# '"�%;%'#=, &�</" !"! ( ���A%1, ,"'#�"�J#+ !�(>'*% ()"-
�&!#, >�/�A'�<� '% >��#,�J;�. �;%/(%& �&�%&#&B, )&� �",�%�* ()"�&!��
�A#&"'#= >�;�D#&%;B'� !���%;#���";# � �"���1 &%;" �"�?��. ��# �A-
�(D/%'## 7&�<� @%'��%'" �/%;"'� ,"!;G)%'#% (Nelson, 1995), )&� ( �"�-
?�� &%�'�1 >�;%�!# (�&"'"�;#�"G&�= �&'�J%'#= /��#'#���"'#=->�/-
)#'%'#=, � !�&��*+ A�;%% !�(>'*% ���A#, ,"'#�"G$#%, ���&�%&�&�%''�,
()"�&!# �A#&"'#= A�;BJ%1 >;�$"/#, /��#'#�(G& '"/ �%;!#�# �"�?"-
�#. � (�;��#=+ >��*J%''�1 >;�&'��&# '"�%;%'#= �"�?*-/��#'"'&*
A�;%% (�>%J'� !�'!(�#�(G& ," D#,'%''�% >���&�"'�&��. �;%/��"&%;B-
'�, �",�%�* # +"�"!&%� >���&�"'�&�%''�<� �"�>�%/%;%'#= ()"�&!�� �A#-
&"'#= �"�?�� � >��%;%'#=+ &%�'�1 >�;%�!# �� �'�<�� ,"�#�#& �& �&�(!-
&(�* ��?#";B'*+ �&'�J%'#1.
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�,"#��/%1�&�#= �%D/( ���A=�# 7&�<� >�;" +"�"!&%�#,(G&�= =�!� �*-
�"D%''�1 "<�%��#�'��&BG, � )%� ��D'� �(/#&B >� ,'")#&%;B'��( )#�;(
�"' ( �"�?�� � >%�#�/ �",�'�D%'#=, ���A%''� � <�/* >�/U%�" )#�;%''��-
&#. �#�;� ���A%1-���%/%1 � )"�&#)'� >%�%!�*�"G$#�#�= ()"�&!"�# �A#-
&"'#= �"�B#�(%& '" >��&=D%'## �%>��/(!&#�'�<� ?#!;": ( �"�?�� >��=�;=-
%&�= &%'/%'?#= �'#D%'#= "<�%<#���"''��&# ! !�'?( �%,�'" �",�'�D%'#=, "
( �"��! �&%>%'B "<�%<#���"''��&# � '")";% �%,�'" �",�'�D%'#= �"�&%&, "
>�,/'%%, A;#D% ! �%�%/#'% �%,�'" (� #G;%), '")#'"%& �'#D"&B�=.

�"�?* &%�'�1 >�;%�!# >�;#<"�'*, �/'"!� >��)'*% >"�'*% ��=,# �&-
�(&�&�(G&. ���&"� �",�'�D"G$#+�= "<�%<"?#1 '%�&"A#;%'. �&'��#&%;B-
'� >��)'*% ��=,# (�&"'"�;#�"G&�= �%D/( �"�!�1 # %% >�&���&���, '� ;#JB
/� �!�')"'#= >%�#�/" ��;�)'�<� ��!"��;#�"'#=, !�</" /%&%'*J# /��&#-
<"G& /�(+'%/%;B'�<� ��,�"�&". �"�!" �A*)'� >�!#/"%& <'%,/� � >�/���-
J#�# /%&%'*J"�#, !�&��*% >��/�;D"G& /%�D"&B�= � >�%/%;"+ �"&%�#'�-
!�<� ()"�&!". �/'"!� � ��,�"�&% 30–35 /'%1 �%��=&'��&B �A'"�(D#&B ��-
;�/*+ ,�%�B!�� '" �"&%�#'�!�� ()"�&!% '% �*J% �%��=&'��&# '"+�D/%'#=
#+ � ;GA�� /�(<�� �%�&%.

��;�/*% �"�!#, ��D/%''*% �%�'�1 #;# � '")";% ;%&", �"'� �&"'��=&�=
>�;���,�%;*�# # ,"'#�"G& �&'��#&%;B'� �A���A;%''*% ()"�&!# �A#&"-
'#=. �&�%)%''"= � >�#��/% ��%'" ()"�&!�� �A#&"'#= ( �",�'�D"G$#+�=
�"��! ��=,"'", �!��%% ��%<�, � &%�, )&� �'# >�!#/"G& >�/���J#+ /%&%'*-
J%1, ��&"�;== #+ � �&"��1 <'%,/���1 '��%. ��;%% >�;��#'* ��;�/*+ �"-
��! (58%) � #G;%-"�<(�&% ��&"G&�= �A;#,# �"&%�#'�!#+ ()"�&!��, �/'"!�
� "�<(�&%-�%'&=A�% >�/�A'*% �"&�#;#'%1'*% "���?#"?## �"�>"/"G&�=.
��;%% &�<�, �A'"�(D#�"%&�= >�;�D#&%;B'"= !���%;=?#= �%D/( (�>%+��
�",�'�D%'#= ��;�/*+ �"��! # /#�&"'?#%1 #+ �"��%;%'#= (Pusenius et al.,
1998).

"A;G/%'#= � ��;B%�"+ ��#/%&%;B�&�(G&, )&� �*��!"= "<�%��#�'��&B
�"�?��-/��#'"'&�� �!",*�"%& >�/"�;=G$%% �;#='#% '" ���& # '"�&(>;%-
'#% >�;���1 ,�%;��&# ( ��;�/*+ �"�?�� #, >%��*+ /�(+ �%�%''#+ <%'%�"-
?#1: �'# �&"'��#;#�B >�;���,�%;*�#, '� '% #�%;# J"'��� �>"�#�"&B�= �
�"�!"�# (Myllymäki, 1977). � >�#��/% "<�%��#�'��&B �,���;*+ �"�?�� �&#-
�(;#�(%& �"''%% �"��%;%'#% �"�?��-�%<�;%&�!. ��;�/*% �"�?* #, >��-
;%/'#+ �*��/!�� ��&"G&�= '%>�;���,�%;*�# # '% >�#'#�"G& ()"�&#= �
�",�'�D%'## � &%!($%� �%,�'%.


"''*%, �>�;'% ��<;"�(G$#%�= � �%,(;B&"&"�# #��;%/��"'#1 � >�#-
��/%, >�;()%'* >�# '"A;G/%'## ," #�!(��&�%''�1 <�(>>#���!�1 �,���-
;*+ ���A%1 ()%&*�% �"�?" # )%&*�% �"�!#) � (�;��#=+ '%��;#, " #�%''�
� >��%$%'## �",�%��� 3.9�4.6 � � #�!(��&�%''*�# (A%D#$"�#, !��-
�(J!"�# # >�#;!"�# (De Jonge, 1983). � >%���<� /'= '"A;G/%'#1 �%D/(
�"�?"�# >��#�+�/#;# '%>�%�*�'*% �+�"&!#, # ��%/# ���A%1 7&�<� >�;"
��!��% �A'"�(D#;�= /��#'"'&, !�&��*1 /�D#; /� !�'?" ��%<� ���!" '"-



96

A;G/%'#1 (�!�;� 5 �%�=?%�). ��&";B'*% �"�?* �� ��%�%'%� >�<#A;#. ��%/#
�"��! /�% ���A#, ,"'=�J#% /��#'#�(G$%%, �>"�#�";#�B � �"�?��-/��#-
'"'&�� (� >%��(G �)%�%/B) # �/'#� #, >�/)#'%''*+ �"�?�� ('" �&��*%
�(&!#), " /�% /�(<#% �"�!#, ,"'#�"�J#% >�/)#'%''�% >�;�D%'#%, '% ()"-
�&���";# � �",�'�D%'##. �%�%�%''*% �"�!# #�>�;B,��";# �",/%;B'*%
(A%D#$".

�%�%, 25 /'%1 ( /�(+ /��#'#�(G$#+ �"��! ��/#;#�B >%��*% �*��/!#.

%&%'*J# � ��,�"�&% 14 /'%1 >�!#'(;# <'%,/��*% /��#!#, # � 7&�<� ��%-
�%'# �"�!# # #+ �*��/!# �&";# D#&B �",/%;B'�. �,���;*% �"�!# "<�%�-
�#�'� �%"<#���";# '" /%&%'*J%1, # '%!�&��*% #, '#+ >�<#A;#. � &%)%'#%
'%�!�;B!#+ '%/%;B ��;�/*% ,�%�B!# /%�D";#�B ��%�&%, # )%� �&"�J% �'#
�&"'��#;#�B, &%� )"$% >�/�%�<";#�B "&"!"� �� �&���'* �"�?"-/��#'"'-
&". � &%)%'#% �;%/(G$#+ '%�!�;B!#+ �%�=?%� � #�!(��&�%''�1 <�(>>#-
���!% ��/#;��B 11 �*��/!��, '� A�;BJ#'�&�� /%&%'*J%1 >�<#A;�, # �A-
$%% )#�;� ���A%1 � <�(>>#���!% '#!�</" '% >�%�*J";� 15.

�&# '"A;G/%'#= ��#/%&%;B�&�(G&, )&� /;= �"�?�� # �"��! &%�'�1 >�-
;%�!# '% +"�"!&%�'* >��&�=''*% >"�'*% ��=,#; A%�%�%''*% # !���=$#%
�"�!# D#�(& �A���A;%''�; /%&%'*J# �*�%;=G&�= #, <'%,/���1 '��* �
��,�"�&% �!�;� /�(+ '%/%;B; � (�;��#=+ !�"1'% �<�"'#)%''�<� >���&�"'-
�&�" �%D/( �"�?"�# ��,'#!"G& �D%�&�)%''*% !�'@;#!&*, � �%,(;B&"&%
!�&��*+ �*D#�"%& %/#'�&�%''*1 /��#'#�(G$#1 �"�%?.


�>�;'#&%;B'*% /"''*%, >�;()%''*% � '"A;G/%'#=+ ," J%�&BG 7!�-
>%�#�%'&";B'*�# <�(>>"�# &%�'�1 >�;%�!# � �&!�*&*+ ��;B%�"+ >;�-
$"/BG �& 36 /� 120 �2 (��#>��", 1998), �>�;'% ��<;"�(G&�= � >�#�%/%'-
'*�# �*J% �*��/"�#. �"D/"= 7!�>%�#�%'&";B'"= <�(>>" #,'")";B'� ��-
�&�=;" #, �,���;*+ '%,'"!��*+ ���A%1, � &�� )#�;% )%&*�%+ �"�?�� # /�(+
�"��!. �� ��%+ '"+�/#�J#+�= >�/ '"A;G/%'#%� <�(>>"+ � &%)%'#% '%/%;#
>�<#A;# ��% ,�%�B!# #;# A�;BJ#'�&�� #, '#+, >�# 7&�� #'&%'�#�'��&B
"<�%��#�'*+ �,"#��/%1�&�#1 A*;" '%�*��!�1, # '" &%;% >�<#AJ#+ ���-
A%1 �&�(&�&���";# �;%/* >�!(���. ��'��'*� &#>�� �,"#��/%1�&�#1 A*;�
#,A%<"'#% !�'&"!&��. �#A%;B ,�%�B!��, �!��%% ��%<�, ��=,"'" �� �&�%����,
�A(�;��;%''*� �*��!�1 )"�&�&�1 !�'&"!&�� �,���;*+ ���A%1 � >�%/%;"+
�<�"'#)%''�<� >���&�"'�&�". 
";B'%1J#% 7!�>%�#�%'&* >�!",";#, )&�
/;#&%;B'�% ���($%�&���"'#% ���A%1 7&�<� �#/" � '%��;% ��,��D'� &�;B!�
>�# (�;��## #+ ����%�&'�<� ��/%�D"'#= � �"''%<� ��,�"�&".

�%,(;B&"&* '"A;G/%'#1 ," #�!(��&�%''*�# <�(>>#���!"�# &%�'�1 >�-
;%�!# � '%��;% �>�;'% ��<;"�(G&�= � >�%/�&"�;%'#=�# � &%��#&��#";B'��-
&# �,���;*+ ���A%1 7&�<� �#/" � >�#��/'*+ >�>(;=?#=+. ���!�;B!( # �"�-
?*, # �"�!# ,"'#�"G& �A���A;%''*% #, >�-�#/#���(, �+�"'=%�*% (+�&= A*
)"�&#)'�) ()"�&!# �A#&"'#=, #+ �&'�J%'#= ��'��*�"G&�= '" &%��#&��#-
";B'�� /��#'#���"'##. �!()%''��&B '%�!�;B!#+ �,���;*+ ���A%1 '" �<�"-
'#)%''�1 &%��#&��## >�#��/#& ! <#A%;# A�;BJ#'�&�" #, '#+. � �"�?�� �
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>%�#�/ �",�'�D%'#= &%��#&��#";B'�% /��#'#���"'#% ��D%& ��%�%''�
��)%&"&B�= � '%�&"A#;B'�1 #%�"�+#%1 /��#'#���"'#=, !�&��"=, ��,��D'�,
�;#=%& '" �%>��/(!&#�'*1 (�>%+ ���A%1 7&�<� >�;". �%��#&��#";B'��&B
��%/# �"��! �*�"D%'", >�-�#/#���(, �;"A%%, # � (�;��#=+ '%��;# �'# ��-
<(& �>�;'% (�>%J'� �*D#�"&B # �",�'�D"&B�=. �"''%% �"��%;%'#% ��;�/-
'=!" # >��*J%''"= "<�%��#�'��&B �,���;*+ ���A%1 >� �&'�J%'#G ! ��;�-
/*� �>�;'% ��<;"�(%&�= � (�;��'� �/#'�)'*� �A�",�� D#,'# 7&�<� �#/".

���'"= >�;%�!", Microtus montanus, !"! �;%/(%& #, %% '",�"'#=, �"�>��-
�&�"'%'" � <��#�&*+ �"1�'"+ # >�%/<��B=+ '" ,">"/% �%�%�'�1 ��%�#!#.


%&";B'�% #��;%/��"'#% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
>��%;%'#1 7&�<� �#/" >���%/%'� � 1971–1975 <<. � J&"&% �"1��#'< (�T�) �
#�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" '%�!�;B!#+ >;�$"/!"+
�%)%'#= �& 0.19 /� 0.52 <". �",�%�* # !�'@#<(�"?#G ()"�&!�� �A#&"'#=
�>�%/%;=;# �%&�/�� �?%'!# �#'#�";B'�1 >;�$"/# (minimum area method).

�>�;'#&%;B'� �;%/#;# ," >%�%�%$%'#=�# ���A%1, �%)%''*+ �"/#�"!-
&#�'*� &"'&";�� (Jannett, 1978, 1980, 1981, 1982).

���;%/��"'#= >�!",";#, )&� �",�'�D"G$#%�= �"�!# ,"'#�";# #,�;#-
���"''*% # �+�"'=%�*% <'%,/��*% ()"�&!#. �+�"'" ()"�&!�� �A#&"'#= (�
)"�&'��&#, >�%�;%/��"'#% �"�!�1-�%,#/%'&�� /�(<�1 �"�!#, �!","�J%1�=
'" %% &%��#&��##) (�&"'��;%'" >(&%� '"A;G/%'#1 ," ���A=�#, �%)%''*�#
�"/#�"!&#�'*� &"'&";��. �%��#&��#";B'�% >��%/%'#% ���A%''� +���J�
�*�"D%'� ( !���=$#+ �"��!. �/#' #, >�#�%��� >���&�"'�&�%''�<� �"�-
>�%/%;%'#= ()"�&!�� �A#&"'#= �,���;*+ ���A%1 7&�<� >�;" >�!","' '" �#�.
2.1.3.11.

"A;G/%'#= ," �"�!"�#, �*!"��;#�"G$#�# >�&���&��, ��#/%&%;B�&�(-
G&, )&� �"&B ��&"�;=%& /%&%'*J%1 � ��,�"�&% 13–16 /'%1 # >%�%�%$"%&�= �
/�(<(G <'%,/��(G '��(, �A*)'� '"+�/=$(G�= '" ,'")#&%;B'�� (/";%'##
�& >�%D'%1. � 7 #, 15 '"+�/#�J#+�= >�/ '"A;G/%'#%� �"��! >�/�A'�%
>��%/%'#% �&�%)%'� ;%&�� (� #G'%-"�<(�&%), ( ��&";B'*+ — ��%'BG (�
�%'&=A�%-�!&=A�%). �/'"!� >�# �*��!�1 >;�&'��&# '"�%;%'#= �"�!" ��&"-
%&�= � �&"��� <'%,/% ��%�&% � /%&%'*J"�# ;#A� >%�%�%$"%&�= � A;#D"1-
J(G '��(. � 7&#+ (�;��#=+ �"�!# D#;# � �/'#�-/�(�= �*��/!"�# ��;�-
/*+ # >�;(�,���;*+ ,�%�B!��. �"!#� �A�",��, � (�;��#=+ �*��!�1 >;�&-
'��&# '"�%;%'#= ( <��'�1 >�;%�!# �&�%)"%&�= �&���)!" �"��%;%'#= ��-
;�/'=!" #, !"! �;%/�&�#%, ,"/%�D!" >�;���<� ��,�%�"'#=. � >%�%'"�%;%''*+
>�>(;=?#=+ ��;�/'=! '% ()"�&�(%& � �",�'�D%'## � &%!($%� �%,�'%.

�"�?* <��'�1 >�;%�!# � �%>��/(!&#�'*1 >%�#�/ ,"'#�"G& � ,'")#-
&%;B'�1 �&%>%'# �A���A;%''*% # �+�"'=%�*% ()"�&!# �A#&"'#= � &%)%'#%
/;#&%;B'�<� >%�#�/" (/� 9 �%�=?%�). �+�"'" &%��#&��##, ��>����D/"G$"-
=�= "!&#�'�1 ,">"+���1 �"�!#���!�1, �&�%)"%&�= '%,"�#�#�� �& >;�&'��&#
'"�%;%'#=. �"�?*, �+�"'=G$#% ���# ()"�&!#, �&<�'=G& ��>%�'#!�� '" �"�-
�&�='#%, >�%�*J"G$%% � '%!�&��*+ �;()"=+ 5–6 �. �/'"!� >�=�*% "<�%�-



98

�#�'*% !�'&"!&* �%D/(
�"�?"�#-���%/=�# >��-
#�+�/=& �&'��#&%;B'�
�%/!�, # )#�;� ���A%1 ��
�;%/"�# �"' '" &%;% � >�-
>(;=?#=+ <��'�1 >�;%�-
!# �&'��#&%;B'� '%�%;#-
!�. �"$% ��%<� �;%/* �"-
'%'#1 �A'"�(D#�"G&�=
( '%&%��#&��#";B'*+
�"�?��. �/'"!� � 7!�>%-
�#�%'&"+ >� >"�'��(
��"D#�"'#G �"�?�� '"
“'%1&�";B'�1 &%��#&�-
�##” �%D/( '#�# >��#�-
+�/#;# '"�&�;B!� �D%�-
&�)%''*% �+�"&!#, )&� �
>�;��#'% �;()"%� 7!�>%-
�#�%'& >�#+�/#;��B
>�%!�"$"&B �"'BJ% >�-
;�D%''�<� ��%�%'#
(Shapiro, Dewsbery,
1986).

���#�� ��%/;*+, �
>�>(;=?## >�#�(&�&�(-
G& �"�?*, '% #�%G$#%
>��&�=''*+ ()"�&!��
�A#&"'#= # !�)(G$#% �
>�%/%;"+ �/'�<� #;# '%-
�!�;B!#+ >��%;%'#1. ��#
�*��!�1 >;�&'��&# '"�%-
;%'#= &�;B!� &%��#&��#-
";B'*% �"�?* >�#'#�"-
G& ()"�&#% � �",�'�D%-
'##. �"�>�%/%;%'#% ()"-

�&!�� �,���;*+ # ��;�/*+ �"�?�� '" �/'�1 #, >;�$"/�! �%)%'#= >�# �&'�-
�#&%;B'� '#,!�1 >;�&'��&# '"�%;%'#= >�!","'� '" �#�. 2.1.3.12. �+�"'=%�"=
&%��#&��#= !"D/�<� �,���;�<� �"�?" >%�%!�*�"%& <'%,/��*% ()"�&!# �/-
'�1, /�(+ #;# &�%+ �"��!, � !�&��*�# �' �>"�#�"%&�=. ��;%/�&�#% 7&�<�
�#�&%�( �>"�#�"'#= ( <��'�1 >�;%�!# >�# '#,!�1 >;�&'��&# '"�%;%'#=
'",*�"G& @"!(;B&"&#�'� ��'�<"�'�1, #;# !�",#��'�<"�'�1, " >�# �*��-
!�1 >;�&'��&# — >�;#<#'#)%�!�1 #;# >�;#<"�'�1 (Jannett, 1982; Shapiro,

�#�. 2.1.3.11. �'/#�#/(";B'*% ()"�&!# �",�'�D"G-
$#+�= �"��! <��'�1 >�;%�!#, Microtus montanus, '"
�/'�1 #, >;�$"/�! �%)%'#= � "�<(�&% (�>;�J'*%
;#'##), �%'&=A�% # �!&=A�% (>('!&#�'*% ;#'##) 1973
<. (J&"& �"1��#'<, �T�). �('!&#�'�1 ,";#�!�1 �*-
/%;%'* ()"�&!# �"��!, #�)%,'(�J#+ � >;�$"/!# �
�!&=A�%. �#@�"�# �A�,'")%'* '��%�" ,�%�B!��. ��)-
!"�# >�!","'" �",�%&!" >;�$"/!# (>�: Jannett, 1978).
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Dewsbery, 1986). ��%�&% � &%�,
!�'&"!&* �"�?�� � �"�!"�# �&-
'��#&%;B'� �%/!#, >��!�;B!(
�,���;*% ���A# >��=�;=G& "<-
�%��#�'��&B >� �&'�J%'#G !
����/#)"� ;GA�<� >�;", ," #�-
!;G)%'#%� >%�#�/�� �>"�#�"-
'#=. �/'"!� # � 7&# >%�#�/*
�,"#��/%1�&�#= �%D/( >�;�-
�*�# >"�&'%�"�# '%>��/�;-
D#&%;B'*.

�A*)'� �"�?* # �"�!#
#�>�;B,(G& �",'*% <'%,/��*%
'��*. �#JB � �/'�� �;()"% #,
18 ,"�%<#�&�#���"'� >�%A*�"-
'#% �"�?" # �"�!# � �/'��
<'%,/%, >�# 7&�� ( �"�!# '%
A*;� /%&%'*J%1. "�=/( �
7&#� �&�%)"%&�= &%'/%'?#=
��%$%'#= ?%'&�" "!&#�'��&#
�"�?" � >�%/%;"+ ,"'#�"%��-
<� ()"�&!" �A#&"'#= � ,"�#�#-
���&# �& 7�&�";B'*+ ?#!;�� �"��!: � A�;BJ#'�&�% �;()"%� �"�%? >�%/>�-
)#&"; /%�D"&B�= � >�%/%;"+ /�(+ �%&��� �& �%?%>&#�'�1 �"�!# � &%)%'#%
)%&*�%+ /'%1 /� ��D/%'#= /%&%'*J%1. �"!�% >��%/%'#% A*;� ���A%''�
,"�%&'*� � <�(>>#���!"+ � �"�?�� # /�(�= �"�!"�#. �/'"!� (�&�1)#�*%
>"�'*% ��=,# '% ��,'#!";# (Jannett, 1981). �"! >�!",";# ;"A��"&��'*% 7!�-
>%�#�%'&*, ( �"��! �&�(&�&�(%& >�%/>�)&%'#% �"�?��-/��#'"'&��, �/%�-
D#�"G$#+ >�A%/* � &%�&"+ >"�'�<� ��"D#�"'#= (Shapiro, Dewsbery, 1986).
�&�& @"!& �>�;'% ��<;"�(%&�= � �%,(;B&"&"�# >�;%�*+ #��;%/��"'#1, ��-
<;"�'� !�&��*� ( �"��! <��'�1 >�;%�!# '%& (�;��#1 /;= �*A��" �"�?��,
>��!�;B!( �'# �>"�#�"G&�= �A*)'� � �/'#� &%��#&��#";B'*� �"�?��.

�!�>%�#�%'&* � #,U=&#%� �"��! �� ���#+ ()"�&!��, '"+�/=$#+�= � >�%-
/%;"+ ()"�&!" �A#&"'#= �"�?", ��#/%&%;B�&�(G&, )&� � 7&�1 �#&("?## >��%-
/%'#% �"�?" �($%�&�%''� '% #,�%'=%&�= (Jannett, 1981).

� &%+ �;()"=+, !�</" <�(>>#���!( #, &�%+ #;# )%&*�%+ �,���;*+ �"�?��
� �"�!�1 >��%$";# � ��;B%�(, )&�A* >���;%/#&B, A(/%& ;# >���&�"'�&��
��;B%�* �",/%;%'� '" '%�!�;B!� �+�"'=%�*+ ()"�&!��, ! !�'?( '"A;G/%'#1
� ��;B%�% ��&"�";"�B &�;B!� >"�" �",'�>�;*+ ,�%�B!�� (Jannett, 1981).


�>�;'#&%;B'*% /"''*% � >��%/%'## <��'�1 >�;%�!# >�;()%'* � &%�-
&"+ >"�'�<� ��"D#�"'#= �"�?�� # �"��! � >%�%!�*�"G$#�#�= ()"�&!"�#
�A#&"'#= � ;"A��"&��'*+ (�;��#=+ '" “'%1&�";B'�1 &%��#&��##” (Jannett,

�#�. 2.1.3.12. �"�>�%/%;%'#% #'/#�#/(";B'*+
()"�&!�� &�%+ �,���;*+ # �%�# ��;�/*+ �"�-
?�� <��'�1 >�;%�!#, Microtus montanus, '"
�/'�1 #, >;�$"/�! �%)%'#= � �%'&=A�%-�!-
&=A�% 1973 <. (J&"& �"1��#'<, �T�). �)"�&-
!# ��;�/*+ �"�?�� �*/%;%'* >('!&#�'�1
,";#�!�1 (>�: Jannett, 1981).
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1982). �!�>%�#�%'&* >�!",";#, )&� �,"#��/%1�&�#= “,'"!��*+” >"�&'%���
� 7&�1 �#&("?## A*;# >�%#�($%�&�%''� �#��;GA#�*�#: �&�%)%'* '",�-
'",";B'*% !�'&"!&*, �!()#�"'#%, �,"#�'*% )#�&!# # '";%,"'#% '" >"�&'%-
�". � &%+ �;()"=+, !�</" ��"D#�";# “'%,'"!��*+” ,�%�B!��, #+ �,"#��/%1-
�&�#= A*;# #�!;G)#&%;B'� "<�%��#�'*�#.

"A;G/%'#= ," ���%�BG �",'�>�;*�# >"�"�# � !;%&!"+ �",�%���
1.3�1.3 �, ,">�;'%''*+ �%'�� # &��@��, >�!",";#, )&� � !"D/�1 >"�% �"-
�%? # �"�!" (�&�"#�";# �%A% �&/%;B'*% <'%,/" (McGuire, Novak, 1986).
�"�?* �%/!� !�'&"!&#���";# � ��/#�J#�#�= /%&%'*J"�#, # '#!"!#+ >��-
=�;%'#1 ��/#&%;B�!�<� >��%/%'#= '" >��&=D%'## 20-/'%�'�<� >%�#�/"
'"A;G/%'#1 ( '#+ '% �&�%)%'�. �"A�&( � >�&���&�% /%��'�&�#���";# &�;B-
!� �"�!#.

��;%�!" �"('�%'/", Microtus townsendii, �"�>���&�"'%'" � '%!�&��*+
�"1�'"+ �%�%�'�1 ��%�#!#, >�#;%<"G$#+ ! &#+��!%"'�!��( >�A%�%DBG,
# )"$% ��%<� ��&�%)"%&�= � ;(<��*+ A#�&�>"+. �",�'�D%'#% � >�>(;=?#=+
7&�<� �#/" '")#'"%&�= � @%��";% # ,"!"')#�"%&�= � "�<(�&%. �"�!# >�#'�-
�=& /� &�%+ �*��/!�� ," �%,�'. �%<�;%&!# �&"'��=&�= >�;���,�%;*�# � &%-
!($#1 �%,�' �",�'�D%'#=, # ( �"��!, ��D/%''*+ � �"�&%, >%��*1 �*��-
/�! >�=�;=%&�= (D% � �"%. � ��;�/*+ �"��! +���J� �*�"D%'" @#;�>"&-
�#=, # �'�<#% #, '#+ >�#�&(>"G& ! �",�'�D%'#G, '% (/";=�B /";%!� �&
�"&%�#'�!�<� ()"�&!" (��%/'== /#�&"'?#= �&�%;%'#= ���&"�;=;" 12.7 �,
n=39). ��;BJ#'�&�� ��;�/*+ �"�?�� �"��%;=%&�= '" A�;BJ%% �"��&�='#%
(� ��%/'%� 30.6 �, n=9); �'# �&"'��=&�= >�;���,�%;*�# � ��,�"�&% �!�;�
2 �%�=?%� (Lambin, Krebs, 1991).

���;%/��"'#%, >���%/%''�% � �"'"/% (Boonstra, 1977), >�!",";�, )&�
�"�!# !�'!(�#�(G& � /�(<#�# ���A=�# ���%<� >�;" ," <'%,/��*% ()"�&!#,
&�</" !"! �"�?* — ," ���A%1 >��&#��>�;�D'�<� >�;". �'U%!?## &%�&��-
&%��'" >�#��/#;# ! &��(, )&� ( �"��! �%,!� >��*J";"�B )"�&�&" "<�%��#�-
'*+ �,"#��/%1�&�#1, " #+ ()"�&!# �A#&"'#= �($%�&�%''� (�%;#)#�";#�B
� �",�%�"+ (Taitt, Krebs, 1982).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 >�;%�!# �"('-
�%'/" �&'��#&%;B'� >�/��A'� #,()%'" � 1988-1989 <<. � �"'"/% >�# #�-
>�;B,��"'## !��A#'#���"''�1 �%&�/#!# >��&��'*+ �&;���� # �"/#�&%;%-
�%&�## '" >;�$"/!% �%)%'#= �",�%��� 0.8 <" (Lambin, Krebs, 1991). �)"�&-
!# �A#&"'#= �,���;*+ �"�?�� �!",";#�B ,'")#&%;B'� !�(>'%%, )%� ( �,���-
;*+ �"��!, # ���&"�;=;# � ��%/'%� 218 # 129 �2, ���&�%&�&�%''�. �&%>%'B
��%/;��&# A*;" �*��!�1, # ," ��% ��%�= '"A;G/%'#1 &�;B!� /�" �"�?" >%�%-
�%�&#;#�B � �/'�<� !�'?" >;�$"/!# '" /�(<�1. �&�%)%'* &"!D% >%�#�/#-
)%�!#% “�",�%/*�"&%;B'*% �%1/*” ��%/;*+ ,�%�B!�� '" ���%/'#% ()"�&!#.

�&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= ���A%1 �/'�<� >�;" A*;"
�)%'B '#,!�1 (�#�. 2.1.3.13). � A�;BJ#'�&�% �;()"%� (22 #, 29) /�;= >%�%-
!�*�"'#= ()"�&!�� /�(+ �"�?�� A*;" �%'BJ% 20% (� ��%/'%� 11.1%, n=29).
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� �"��! /�;= >%�%!�*�"'#= ()"�&!�� ���&"�;=;" � ��%/'%� 10.4% (n=50).
">��&#�, ()"�&!# �A#&"'#= ���A%1 >��&#��>�;�D'�<� >�;" >%�%!�*�"-
;#�B >�)&# >�;'��&BG, &"! )&� ��D'� A*;� �*/%;#&B �&/%;B'*% >"�* ,�%�B-
!�� ('">�#�%�, �"�%? ' 2 # �"�!" ' 2, �"�%? ' 5 # �"�!" ' 7, �"�%? ' 6
# �"�!" ' 9, �"�%? ' 8 # �"�!" ' 11, �"�%? ' 11 # �"�!" ' 12, �#�.
2.1.3.13). �)"�&�! �"�?" ' 3 >%�%!�*�"; ()"�&!# &�%+ �"��! (' 3, 4 # 8),
" �"�%? ' 2 D#; '" �/'�1 &%��#&��## � /�(�= �"�!"�# (' 4 # 6).

���!�;B!( ( ��;�/*+ �"��! +���J� �*�"D%'" @#;�>"&�#=, " �"�?*-
�%<�;%&!#, '"�A���&, >�!#/";# �"&%�#'�!#1 ()"�&�!, )#�;%''��&B �",�'�-
D"G$#+�= �"��! � &%)%'#% ;%&" ,'")#&%;B'� ��,���;", >�# 7&�� >;�$"/B
#+ ()"�&!�� ��!�"&#;"�B >�#A;#,#&%;B'� � 1.5 �",". � !�'?% ;%&" /�;=
>%�%!�*�"'#= ()"�&!�� �A#&"'#= ( ��/�&�%''*+ �",�'�D"G$#+�= �"��!
A*;" ,'")#&%;B'�1, # � ��%/'%� ���&"�;=;" 45.6% (n=46), " ( '%��/�&�%''*+
�"��! ��&"�";"�B '#,!�1 (� ��%/'%� 12.9%, n=90). ��;%/�&�#% @#;�>"&�##
��;�/*+ �"��! �A�",��";#�B '%A�;BJ#% ;�!";B'*% <�(>>#���!# ��/�&�%'-
'*+ ���A%1 7&�<� >�;" � >%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#=. � �,���-
;*+ �"�?�� '" >��&=D%'## ��%<� �%>��/(!&#�'�<� �%,�'" �&%>%'B >%�%-
!�*�"'#= ()"�&!�� �A#&"'#= ��&"�";"�B '%#,�%''�1. " ��'��"'## >�;(-
)%''*+ /"''*+ �/%;"'� ,"!;G)%'#%, )&� �%�'�1, !�</" ���&'�J%'#% >�;�� �
>�>(;=?#=+ >�;%�!# �"('�%'/" �"�'� 1:1, �"�?* # �"�!#, ,"'#�"G$#% >%-
�%!�*�"G$#%�= ()"�&!# �A#&"'#=, �A�",(G& ��'�<"�'*% >"�* (Lambin,
Krebs, 1991). 
�;= &"!#+ >"� � '%!�&��*% <�/* /��&#<"%& 50%. �%&��, !�</"
)#�;� �"��! (," �)%& >�#A*;*+ �%<�;%&�!) (�%;#)#�"%&�=, # >;�$"/B #+

�#�. 2.1.3.13. �)"�&!# �A#&"'#= 11 �"�?�� () # 14 �"��! (%) >�;%�!# �"('�%'/",
Microtus townsendii, '" >;�$"/!% �",�%��� 0.8 <" � ">�%;%-�"% 1988 <. (90% convex
polygons). �#@�"�# (!","'* '��%�" ,�%�B!��. T&�#+��!�1 �*/%;%' ���, �<�"'#-
)#�"G$#1 >;�$"/!( (>�: Lambin, Krebs, 1991, � #,�%'%'#=�#).
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()"�&!�� �A#&"'#= ��!�"$"%&�=, �#�&%�" �>"�#�"'#1 �&"'��#&�= >�;#<#-
'#)%�!�1, >��!�;B!( ()"�&!# �A#&"'#= �"�?�� >%�%!�*�"G&�= � ()"�&!"�#
/�(+, &�%+ # /"D% )%&*�%+ �"��!, '� �"�!#, >�# 7&��, �>"�#�"G&�= >�%#�(-
$%�&�%''� � �/'#� �"�?��. � '%!�&��*+ �;()"=+ �&�%)%' # >���#�!(#&%&.
��;#<#'#= �&�%)"%&�= '% &�;B!� ;%&��, '� # �%�'�1, %�;# ���&'�J%'#%
>�;�� �/�#<"%&�= � >�;B,( �"��!, ;#A� %�;# �"�?* ,"'#�"G& �)%'B !�(>-
'*% ()"�&!# �A#&"'#=. �"!#� �A�",��, '" >��&=D%'## <�/���<� �%>��/(!-
&#�'�<� ?#!;" � >�>(;=?#=+ >�;%�!# �"('�%'/" >��#�+�/#& ��%'" �#�&%�*
�>"�#�"'#= �& @"!(;B&"&#�'�1 ��'�<"�## �%�'�1 /� >�;#<#'## #;# >��-
�#�!(#&%&" � ;%&'#1 >%�#�/.

���!�;B!( ()"�&!# �A#&"'#= ���A%1 �/'�<� >�;" �"�>�;"<"G&�= �A���A-
;%''�, ��D'� >�;"<"&B, )&� # �"�?*, # �"�!# �+�"'=G& ,"'#�"%�(G &%��#-
&��#G. �&�& �*��/ >�/&�%�D/"%&�= '";#)#%� �;%/�� �"', �A'"�(D#�"%�*+
( �"�?��, " &"!D% >�=�*�# '"A;G/%'#=�#, � !�&��*+ (�&"'��;%'�, )&� ���-
A# 7&�<� >�;" >�%�;%/(G& “)(D"!��” '" ���#+ ()"�&!"+ �A#&"'#=. � �"��!,
�/'"!�, �;%/* �"'%'#1 �A'"�(D#�"G&�= <��",/� �%D%, )%� ( �"�?�� (Taitt,
Krebs, 1982), >�7&��( ��D'� >�;"<"&B, )&� �A���A;%''��&B ()"�&!�� �"��!
/��&#<"%&�= '% ," �)%& >�=�*+ "<�%��#�'*+ �,"#��/%1�&�#1, " ," �)%& #,A%-
<"'#= !�'&"!&�� � >"�&'%�"�#. �%��#&��#";B'��&B �"�?�� # �"��! �"���"&-
�#�"%&�= � !")%�&�% >��!�#�";B'�<� �%+"'#,�", �<�"'#)#�"G$%<� )#�;%'-
'��&B �",�'�D"G$#+�= ���A%1 (Taitt, Krebs, 1983).

�'%D'"= >�;%�!", Microtus (Chionomys) nivalis, �"�>���&�"'%'" � <��'*+
�"1�'"+ �">"/'�1 # ���&�)'�1 ����>*, �";�1 �,##, '" �"�!",% # � �"!"�!"-
,B%. �%,�' �",�'�D%'#= 7&�<� �#/" � ���&�)'*+ �"�>"&"+ �"�&='(& � !�'?"
">�%;= /� '")";" �%'&=A�= (��<"&!�, 1980). �%�%,#���"�J#% �"�!# ��<(& >�#-
'��#&B /� 4 >��%&��, # ��%/'%% )#�;� /%&%'*J%1 � �*��/!"+ '%�%;#!� — 3.3
(Luque-Larena et al., 2002"). �#��1 # �%�'�1 � >�>(;=?#=+ �'%D'�1 >�;%�!#
>�%�A;"/"G& �"�!# (/� 80%). �#/ � ?%;�� >;�+� >�#�>���A;%' ! ��G$%1
/%=&%;B'��&#, # ,�%�B!# !�"1'% �%/!� ,"'#�"G&�= (�&��1�&��� ��A�&�%''*+
'��, >�%/>�)#&"= #�>�;B,��"&B � !")%�&�% (A%D#$ ����*># !"�'%1. Z"�"!-
&%�'�1 )%�&�1 �A�"," D#,'# �'%D'�1 >�;%�!# =�;=%&�= ,"<�&��!" &�"�='#�-
&*+ �"�&%'#1 '" ,#�'#1 >%�#�/ (�"�&#���=', 1970).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 �'%D'�1 >�;%�-
!# #,()%'" �;"A�. ���;%/��"'#%, >���%/%''�% � 1962–1963 <<. � �"!"�!",B%
(�"�&#���=', 1975) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� �%)%-
'*+ ,�%�B!�� '" /�(+ >;�$"/!"+ (0.37 # 1.84 <"), >�,��;#;� �?%'#&B �",-
�%�* ()"�&!�� �A#&"'#= �,���;*+ �"�?�� # �"��! 7&�<� �#/". �"�?* ,"-
'#�";# #'/#�#/(";B'*% ()"�&!# �A#&"'#=, # #+ >;�$"/B ���&"�;=;" � ��%/-
'%� 600 �2; ( �"��! ()"�&!# �A#&"'#= A*;# �%'BJ%1 >;�$"/# — � ��%/'%�
450 �2. �,"#�'�% �"�>�;�D%'#% #'/#�#/(";B'*+ ()"�&!��, >�!","''�% '"
�#�. 2.1.3.14, ��#/%&%;B�&�(%& � &��, )&� �,���;*% ���A# �/'�<� >�;" D#�(&,
!"! >�"�#;�, �A���A;%''�.
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�,���;*% �"�?* �&;#)"G&�= �*��!�1 >�/�#D'��&BG '" >��&=D%'##
��%<� �%,�'" �",�'�D%'#=. � >%�%,#���"�J#+ �"��! #'&%'�#�'��&B >%�%-
/�#D%'#1 (�%;#)#�"%&�= >%�%/ '")";�� �",�'�D%'#=; A%�%�%''*% # !��-
�=$#% �"�!# '"#A�;%% ��%/;*. ��# �*��!�1 >;�&'��&# '"�%;%'#= �&�%)%-
'� )"�&#)'�% >%�%!�*�"'#% ()"�&!�� �A#&"'#=, '� ;#JB � �%�&"+ ����%�&-
'�<� �A��" !���". ��# @(�"D#���"'## ,�%�B!# ���%�J"G& �*+�/* ," >�%-
/%;* ���#+ ()"�&!�� �A#&"'#= '" �"��&�='#% /� 40–50 �. �%;#)#'" #'/#�#-
/(";B'*+ ()"�&!�� �'%D'�1 >�;%�!# # #+ �,"#�'�% �"�>�;�D%'#% ,"�#�=&
�& �'�<#+ @"!&����: >�;" # ��,�"�&" ���A%1, �%,�'" <�/", #'/#�#/(";B'*+
���A%''��&%1 >#&"'#=.

��;%% >�,/'%% #��;%/��"'#%, >���%/%''�% � 1998–2000 <. � ��>"'## �
#�>�;B,��"'#%� �"/#�&%;%�%&�## (Luque-Larena et al., 2002", 2004), >�/&�%�-
/#;�, )&� �"�?* ,"'#�"G& ,'")#&%;B'� A�;%% !�(>'*% ()"�&!# �A#&"'#= (�
��%/'%� 5686±1409 �2) >�
��"�'%'#G � �"�!"�# (�
��%/'%� 1437±297 �2), #
�",�%�* ()"�&!�� ,�%�B-
!�� �";� #,�%'=G&�= >�
<�/"�.

�&%>%'B >%�%!�*�"-
'#= ()"�&!�� �A#&"'#=
�,���;*+ �"�?�� � >%�#-
�/ �",�'�D%'#= A*;"
�($%�&�%''� A�;%% �*��-
!�1 (� ��%/'%� 47.3±
9.3%), )%� ( �"��! (�
��%/'%� 5.3±3.2%). �)"-
�&!# �A#&"'#= �"�?�� #
�"��! >%�%!�*�";#�B
;#JB )"�&#)'� (�#�.
2.1.3.15), )&� +"�"!&%�'�
/;= �#/�� � >���#�!(#-
&%&'�1 �#�&%��1 �>"�#-
�"'#= (Luque-Larena et
al., 2002", 2004).

%���&�= '" ,'")#-
&%;B'(G �&%>%'B >%�%-
!�*�"'#= ()"�&!�� �A#-
&"'#= �,���;*+ �"�?��,
���A# 7&�<� >�;" #�-
>�;B,(G& D#,'%''�%
>���&�"'�&�� /#@@%-

�#�. 2.1.3.14. �"�>�;�D%'#% #'/#�#/(";B'*+ ()"-
�&!�� �A#&"'#= �,���;*+ �"�?�� (1, 3) # �"��! (2,
4) �'%D'�1 >�;%�!#, Microtus nivalis, # �+%�" #+
>%�%�%$%'#1 (>�!","'* �&�%;!"�#). �#@�"�# �A�-
,'")%'* '��%�" ,�%�B!��, &�)!"�# — �",�%&!" >;�-
$"/�! (>�: �"�&#���=', 1975, � #,�%'%'#=�#).
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�%'?#���"''�, #, !"! >�-
!",*�"G& 7!�>%�#�%'-
&";B'*% #��;%/��"'#=,
>��=�;=G& &%'/%'?#G
)"�&#)'�1 �+�"'* &%�-
�#&��## � ��=,# � (�&"-
'��;%'#%� #%�"�+## /�-
�#'#���"'#=. � 7&�1
#%�"�+## /��#'#�(G-
$%% >�;�D%'#% ,"'#�"-
G& ���A# � A�;BJ%1 �"�-
��1 &%;" (Luque-Larena et
al., 2002b).


%&%'*J# >� ,"�%�-
J%'## >%�#�/" ��;�)-
'�<� ��!"��;#�"'#=
�"��%;=G&�=, '� '%!�&�-
�*% #, '#+ �A��'��*�"-
G&�= �A;#,# �"&%�#'�-
!#+ ()"�&!�� �A#&"'#=,
A;"<�/"�= )%�( @���#-
�(G&�= �"&�#;#'%1'*%
"���?#"?##.

��;%% >�/��A'*%
��%/%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >��%;%'#1 7&�<� �#/"
� /��&(>'*+ ;#&%�"&(�'*+ #�&�)'#!"+ �&�(&�&�(G&.

���%D�!#1 ;%��#'<, Lemmus lemmus, �"�>���&�"'%' '" �!"'/#'"��-
!�� # ��;B�!�� >�;(��&���"+. �&�& �#/ �&;#)"%&�= �*��!�1 >;�/��#&��-
&BG: � ;"A��"&��'*+ (�;��#=+ >�# >��&�=''�� ��/%�D"'## � >"�"+ �"�!#
>�#'��=& /� 8 �*��/!�� � &%)%'#% >�;(<�/" (��!����!#1, �"!"�"'%?, 1980).
���/�;D#&%;B'��&B A%�%�%''��&# — 19–20 /'%1. ��%/'== �%;#)#'" �*��/-
!" — 4.1±0.1 (n=282). �� /�(<#� /"''*�, � A;"<�>�#=&'*% <�/* � ;%&'#+
�*��/!"+ '"�)#&*�"%&�= � ��%/'%� �& 6.6 /� 7.6 /%&%'*J", " #+ �"!�#�";B-
'�% )#�;� � �/'�� >��%&% /��&#<"%& 13 (��J!#'", 1970). �#�;� /%&%'*J%1 �
,#�'#+ �*��/!"+ �%'BJ%, # � ��%/'%� ���&"�;=%& 3.7 (��J!#'", Z";"'�!#1,
1962). �*��/!��*% '��* (�&��%'* �)%'B >���&�: �& J"���A�",'�1 <'%,/�-
��1 !"�%�* '" >��%�+'��&B �%/(& 1-3 !���&!#+ +�/" /;#'�1 �& 20 /� 70 ��.
�#��1 ,�%�B!# (�&�"#�"G& >�/�'%D'*% J"���A�",'*% <'%,/" (��J!#'",
Z";"'�!#1, 1963). �"��% �"''%% >�;���% ��,�%�"'#% �"��! �&�%)%'� � ��,-
�"�&% 15 /'%1 (Asp et al., 1963, ?#&. >� ��J!#'", 1970). ��%''� �*��!�1
>;�/��#&��&BG �AU=�'=G&�= >%�#�/#)%�!#% ��>*J!# )#�;%''��&# # �"�-
���*% �#<�"?## 7&�<� �#/", /��&#<"G$#% '"#A�;BJ%<� �",�"+" �%�'�1 (��

�#�. 2.1.3.15. �,"#�'�% �"�>�;�D%'#% ()"�&!�� �A#-
&"'#= �,���;*+ �"�?�� # �"��! �'%D'�1 >�;%�!#,
Microtus nivalis, � >%���1 >�;��#'% �%,�'" �",�'�-
D%'#= (#G'B-#G;B 2000 <.). �)"�&!# �"�?�� �*/%;%-
'* �>;�J'*�# ;#'#=�#, ()"�&!# �"��! — J&�#-
+��*�# ;#'#=�#, <�"'#?* >;�$"/!# �*;��" ,�%�B-
!�� — /��1'�1 J&�#+���1 ;#'#%1 (>�: Luque-Larena
et al., 2004, � #,�%'%'#=�#).
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�&���1 # &�%&B%1 /%!"/% �"=) # � !�'?% ;%&" (�� �&���1 # &�%&B%1 /%!"/%
"�<(�&") # >��&��=G$#%�= !"D/*% 4 <�/" (��J!#'", 1962; �"&"%�, 1986). 
;=
(�>%J'�<� �",�'�D%'#= '���%D�!��( ;%��#'<( '%�A+�/#�* ,%;%'*%
>�/�'%D'*% !���". �#��1 � (�;��#=+ &('/�* �'�<#% !�����*% �"�&%'#=
��+�"'=G& �*��!#% >#&"&%;B'*% ���1�&�", # A;"<�/"�= 7&��( � >�>(;=?#=+
'���%D�!�<� ;%��#'<" (�>%J'� >��+�/#& #'&%'�#�'�% >�/�'%D'�% �",-
�'�D%'#%, �A(�;��;#�"G$%% ;"�#'��A�",'*1 ���& )#�;%''��&# � <�/*
�"����*+ �#<�"?#1 (��J!#'", 1962, 1970).

�"����*% �#<�"?## '���%D�!�<� ;%��#'<" '" /";B'#% �"��&�='#= '%-
!�&��*% #��;%/��"&%;# �AU=�'=G& �%,�''�1 ��%'�1 �%�&��A#&"'#1 (Kalela,
1961). �/'"!�, >� �'%'#G �.�. ��J!#'�1 (1962), &"!�% �AU=�'%'#% '%;B,=
>�#,'"&B (/��;%&���#&%;B'*� >� �;%/(G$#� >�#)#'"�: (1) ,#�'#% # ;%&-
'#% �%�&��A#&"'#= ,")"�&(G �"�>�;"<"G&�= � '%>���%/�&�%''�1 A;#,��-
&# �/'� �& /�(<�<�; (2) �� ��%�= �"����*+ �#<�"?#1 ,�%�B!# >�>"/"G& �
;%�'*% A#�&�>*, </% � �"��% >�<#A"G&; (3) ;%&'%-��%''#% �#<�"?## '")#-
'"G&�= � �%�%/#'% ;%&", &.%. ,"/�;<� /� ��%'* ;%&'#+ �%�&��A#&"'#1 '"
,#�'#%; (4) � <�/* �"����*+ �#<�"?#1 �%,�''�1 ��%'* �%�&��A#&"'#1 '%
'"A;G/"%&�=.

��,'#!'��%'#G �"����*+ �#<�"?#1 '���%D�!�<� ;%��#'<" �>���A�&�(-
G& '%!�&��*% )%�&* %<� A#�;�<##, " #�%''� �&%'�&�>'��&B (�A#&"'#% '" '%-
A�;BJ#+ #,�;#���"''*+ ()"�&!"+ <��'�1 &('/�*), �"''== >�;��"= ,�%;��&B #
�*��!"= #'&%'�#�'��&B �",�'�D%'#=, �&%'�@"<#=, �*��!"= �'(&�#�#/��"= "<-
�%��#�'��&B, >����?#�(G$"= �"��%;%'#% ��;�/'=!" # >%�%(>;�&'%'#% >�>(-
;=?#1 � <�/* #'&%'�#�'�<� >�/�'%D'�<� �",�'�D%'#= (��J!#'", 1962).

�"! >�!",*�"G& '"A;G/%'#=, �,���;*% ��%/;*% ���A# ,"'#�"G&
�+�"'=%�*% #'/#�#/(";B'*% ()"�&!# �A#&"'#= (Clough, 1965) # �&;#)"-
G&�= �*��!�1 "<�%��#�'��&BG ! ���#� ����/#)"� (��J!#'", 1970; Semb-
Johanson, 1979). � ;"A��"&��'*+ (�;��#=+ >�;���,�%;*% �"�!# #,<�'=-
;# �� ���%1 “&%��#&��##” '% &�;B!� /�(<#+ �,���;*+ �"��!, '� # �,���-
;*+ �"�?��, " &"!D% '%>�;���,�%;*+ ,�%�B!��. �%D/( �,���;*�# ���-
A=�# >��#�+�/=& �D%�&�)%''*% �+�"&!#, '%�%/!� ,"!"')#�"G$#%�= <#-
A%;BG �/'�<� #, >"�&'%���. �,���;*% �"�!# '">"/"G& '" ��;�/*+ ,�%�B-
!��, %�;# �'# �!",*�"G&�= '" #+ “&%��#&��##”. �<�%��#�'��&B �,���;*+
�"��! >� �&'�J%'#G ! ��;�/'=!( ��D%& A*&B �/'�1 #, >�#)#', >����-
?#�(G$#+ %<� �"��%;%'#% (��J!#'", 1970; Henttonen, 1980). � �*��!��
(���'% "<�%��#�'*+ �,"#��/%1�&�#1 �%D/( �,���;*�# ���A=�# ��#/%-
&%;B�&�(%& ,'")#&%;B'�% )#�;� ,�%�B!�� (/� 72%) �� �;%/"�# >�!(���
(�<'%�, 1948).

��%/;*% ���A# �%/(& �!�*&'*1 �A�", D#,'# # �";�>�/�#D'*. � �#<-
�"'&�� �%,!� #,�%'=%&�= >��%/%'#%, �'# �&"'��=&�= "<�%��#�'*�# '% &�;B-
!� >� �&'�J%'#G ! ����/#)"�, '� # /�(<#� D#��&'*�, � &�� )#�;% +#$-
'#!"� ("�#���#) # /�., 1948; Myllymäki et al., 1962). ��,��D'�, '" >��%/%-
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'#% �"��%;=G$#+�= ���A%1 �;#=%& �&�(&�&�#% >��&�=''*+ (A%D#$ # �&#-
�(;* '%,'"!���<� �!�(D%'#= (��J!#'", 1962).

�"D'� >�/)%�!'(&B, )&� ;%��#'<# ���%�J"G& �"����*% �#<�"?## '%
<�(>>"�#, " >� �/#'�)!%, �/'"!�, >��!�;B!( �"��&�='#% �%D/( �&/%;B'*-
�# �#<�#�(G$#�# ,�%�B!"�# ��D%& A*&B '%A�;BJ#�, �!;"/*�"%&�= �>%-
)"&;%'#%, )&� �'# �"��%;=G&�= A�;BJ#�# <�(>>#���!"�# (Myllymäki et al.,
1962).

�!�>%�#�%'&* >� >"�'��( ��"D#�"'#G �,���;*+ ���A%1 '" “'%1&�";B-
'�1 &%��#&��##” � !;%&!% �",�%��� 49�30�25 �� (Arvola et al., 1962) >�!"-
,";#, )&� �&'��#&%;B'� �#��;GA#�*% �,"#��/%1�&�#= �%D/( �"�?"�#
(�,"#�'�% �A'G+#�"'#%), !"! >�"�#;�, �%/!#. ���",/� )"$% �&�%)"G&�=
�D%�&�)%''*% �+�"&!#, A�!�#���"'#% # (<��D"G$#% �&�1!#. ��# ��"D#-
�"'## =;��*+ �"��!, '">��&#�, "<�%��#�'*% �,"#��/%1�&�#= '% A*;# &#-
>#)'*�#. � ��D";%'#G, ���&'�J%'#% �#��;GA#�*+, �#&(";#,��"''*+
"<�'#�&#)%�!#+ # "<�%��#�'*+ "!&�� ( �"�?�� # �"��! �?%'#&B '%��,��D-
'� #,-," �&�(&�&�#= ���&�%&�&�(G$#+ !�;#)%�&�%''*+ /"''*+.

� /�>�;'%'#% ! 7&#� 7!�>%�#�%'&"� >���%;# '"A;G/%'#= ," >"�"�#
A%�%�%''*+ �"��!, >��%$%''*+ � �*<���/!( �",�%��� 8.1�5.4 � � /%�%-
�=''*�# <'%,/��*�# /��#!"�# (Arvola et al., 1962). � 7&#+ (�;��#=+ �"�-
!# /%��'�&�#���";# "<�%��#�'�% >��%/%'#%, %�;# �/'" #, '#+ >*&";"�B
>��'#!'(&B � <'%,/�, ,"'#�"%��% /�(<�1 ���ABG. ��# ��&�%)% �'% <'%,/�-
�*+ /��#!�� �"�!# �A*)'� �",A%<";#�B � �",'*% �&���'*. %,"/�;<� /�
'"�&(>;%'#= ��/�� �&�%)%'" �+�"'" <�"'#? ,"'#�"%��1 &%��#&��##. �
'%!�&��*+ �;()"=+ �%D/( /�(�= �+�"'=%�*�# “()"�&!"�# �A#&"'#=” �"�-
>�;"<";"�B “'%1&�";B'"= ,�'"” J#�#'�1 0.5–1.0 �. ���;% ��D/%'#= /%&%-
'*J%1 !"D/"= �"�!" '"+�/#;"�B &�;B!� '" ���%1 &%��#&��##. ��;# '" 7&(
&%��#&��#G �*>(�!";# '%,'"!��(G �"�!(, “+�,=1!" ()"�&!"” '%�%/;%''�
%% "&"!��";".

"A;G/%'#= ," �",'�>�;*�# ���A=�# � �%,�' �",�'�D%'#= (Arvola et
al., 1962) >�!",";#, )&�, %�;# �"�!" '% <�&��" ! �>"�#�"'#G, �'" "<�%��#�-
'� �%"<#�(%& '" >�#A;#D%'#% �"�?". ">"/%'#% �A*)'� �;%/(%& >��;% �,"-
#�'�<� �A'G+#�"'#=. ��&�%)" �"�?" � �%?%>&#�'�1 �"�!�1 ,"�%�J"%&�=
A*�&�*� �>"�#�"'#%�.

�(�*1 ;%��#'<, Lemmus trimucronatus, �"�>���&�"'%' '" �%�%��-,">"-
/% �%�%�'�1 ��%�#!#. 
;= 7&�<� �#/", !"! # /;= �'�<#+ /�(<#+ >�%/�&"-
�#&%;%1 �%�%1�&�" Microtinae, +"�"!&%�'" #'/(?#���"''"= ��(;=?#=.

���;%/��"'#%, >���%/%''�% '" �;=�!% � ;%&'#% �%,�'* 1972–1973 <<. �
#�>�;B,��"'#%� �"/#�&%;%�%&�## (Banks et al., 1975), >�!",";�, )&� �,���-
;*% �"�?* ,"'#�"G& #'/#�#/(";B'*% ()"�&!# �A#&"'#= >;�$"/BG � ��%/-
'%� 1.10 <" (n=25), " A%�%�%''*% # !���=$#% �"�!# — � ��%/'%� 0.51 <"
(n=17). �"!#� �A�",��, ()"�&!# �A#&"'#= �"�?�� ,'")#&%;B'� !�(>'%%,
)%� ( �"��!. ����% &�<�, ( �"�?�� �A'"�(D#�"%&�= A�;%% �*��!"= >�/-
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�#D'��&B # )"�&"= ��%'" ()"�&!�� �A#&"'#=. ��/�A'*% ���A%''��&# >��%-
/%'#= �>�;'% ���&�%&�&�(G& �#�&%�% #�>�;B,��"'#= >���&�"'�&�", +"�"!-
&%�'�1 /;= �#/�� � >���#�!(#&%&'�1 �#�&%��1 �>"�#�"'#=. �"�?*, >��&�-
=''� >%�%�%$"=�B � >�%/%;"+ ���#+ �AJ#�'*+ ()"�&!�� �A#&"'#= � >�#�-
!"+ �%?%>&#�'*+ �"��!, �A%�>%)#�"G& �%A% �"!�#�";B'*1 �%>��/(!&#�-
'*1 (�>%+.

��/��/= #&�<, ��D'� ,"!;G)#&B, )&� ! '"#A�;%% �A$#� +"�"!&%�#�&#-
!"� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%'#1 �"����&�%''*+
�*J% >�%/�&"�#&%;%1 >�/�%�%1�&�" Microtinae ��D'� �&'%�&# �*��!(G
�&%>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= �,���;*+ ���A%1 A;"<�/"-
�= &%��#&��#";B'��( >��%/%'#G (�+�"'" ��%<� #'/#�#/(";B'�<� ()"�&!"
#;# %<� �>�%/%;%''�1 )"�&#), �&�(&�&�#% >��)'*+ >"�'*+ ��=,%1, @���#-
���"'#% #%�"�+## /��#'#���"'#= ��%/# �"�?��, !�'!(�#�(G$#+ ," �"-
��! � >%�#�/ �",�'�D%'#= ( '%!�&��*+ �#/��, " &"!D% �"''%% �"��%;%'#%
��;�/'=!", �A(�;��;%''�% >��*J%''�1 "<�%��#�'��&BG �,���;*+ ���A%1.
���A� �;%/(%& �&�%&#&B �%,�''*% #,�%'%'#= � �#�&%�% #�>�;B,��"'#=
>���&�"'�&�", �*�"D"G$#%�= � �A�",��"'## ��%�%''*+ "<�%<"?#1 �"�-
?�� � >%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#= � �%>��/(!&#�'*1 >%�#�/
# >��;%/(G$%� �"�>"/% 7&#+ "<�%<"?#1 >� �!�')"'## �%,�'" �",�'�D%-
'#=. �%,�''*% #,�%'%'#= >���&�"'�&�%''�1 �&�(!&(�* �*�"D"G&�= &"!-
D% � (�#;%'## &%��#&��#";B'��&# ! !�'?( �%>��/(!&#�'�<� >%�#�/". �
'%�%>��/(!&#�'*1 >%�#�/ (��%'B-,#�") ( �,���;*+ ���A%1 �&�%)"%&�=
&%'/%'?#= �A���A;%'#= '" #'/#�#/(";B'*+ ()"�&!"+ �A#&"'#=. ��!;G-
)%'#% ���&"�;=G&, >�-�#/#���(, >�%/�&"�#&%;# ��/" Lemmus, ( !�&��*+
�",�'�D%'#% >��#�+�/#& !"! ;%&��, &"! # ,#��1, # >���&�"'�&�%''�-7&�-
;�<#)%�!"= �&�(!&(�" �";� #,�%'=%&�= >� �%,�'"� <�/", ," #�!;G)%'#%�
>%�#�/�� �"����*+ �#<�"?#1. �/'"!� �� ��%�= �#<�"?#1 '% �($%�&�(%& #
(�&�1)#��1 >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*. �;%/(%& &"!D%
�&�%&#&B # �%,�''*% �"�#"?## � �#�&%�% �>"�#�"'#= ( �=/" �#/��: �%�-
'�1, >�# �&'��#&%;B'� '#,!�1 >;�&'��&# '"�%;%'#=, �&�%)"%&�= @"!(;B-
&"&#�'"= ��'�<"�#= (#;# !�",#��'�<"�'*% ��=,# �%D/( >�;��*�# >"�&-
'%�"�#), " � ;%&'#1 >%�#�/, >�# �/�#<% >�;�� � >�;B,( �"��!, >�%�A;"/"%&
>�;#<#'#= #;# >���#�!(#&%&.

2.1.4.  ��3'-�-F'"�� /�$����, Myospalacinae

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >�>(;=?#1 ( >�%/�&"�#&%-
;%1 7&�<� >�/�%�%1�&�" #,()%'" !�"1'% �;"A�. �,�%�&'�, )&� 7&# <�*,('*,
�%/($#% >�/,%�'*1 �A�", D#,'#, � &�� )#�;% !#&"1�!#1 ?�!��, Myospalax
(=Eospalax) fontanieri, �)%'B "<�%��#�'* ! ���#� ����/#)"� (Zhang, 2007).
�,���;*% ���A# ,"'#�"G& �A���A;%''*% ()"�&!# �A#&"'#=, >;�$"/B !�-
&��*+ ���&"�;=%& 1790±720 �2 ( �"�?�� (n=5) # 260±112 �2 ( �"��! (n=6).
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�"!#� �A�",��, �"�?* �A;"/"G& ()"�&!"�# �A#&"'#= ,'")#&%;B'� A�;B-
J%1 >;�$"/#, )%� �"�!#, )&� +"�"!&%�'� /;= �#/�� � >���#�!(#&%&'�1
�#�&%��1 �>"�#�"'#=. ��;%% >�/��A'*+ ��%/%'#1 � �#�&%�% #�>�;B,��"'#=
>���&�"'�&�" # >��%/%'## 7&�<� �#/" '% '"1/%'�.

2.2. �-�-F'"�� (-,)&C)E, Sciuridae

��%/# '",%�'*+ A%;#)B#+ ! &"! '",*�"%�*� �/#'�)'*� �#/"�, ( !�-
&��*+ �,���;*% ���A# ,"'#�"G& �A���A;%''*% #'/#�#/(";B'*% ()"�&!#
�A#&"'#=, �&'��=& ;%�'�<� �(�!", Marmota monax, # A�;BJ#'�&�� �#/��
�(�;#!��, � &�� )#�;% Citellus (Spermophilus) richardsonii, C. beecheyi, C.
armatus, C. franklinii, C. tereticaudus, C. lateralis # /�(<#+ (Barash, 1974;
Armitage, 1981).

�%�'�1 �(��!, Marmota monax, �"�>���&�"'%' �� �'�<#+ >���#'?#=+
�"'"/* # '" �%�%��-���&�!% �T�. ���%;%'#= 7&�<� �#/" )"$% ��&�%)"G&-
�= � �"�'#''�1 #;# +�;�#�&�1 �%�&'��&# � �%;B�!�+�,=1�&�%''*�# (<�/B=-
�# # �A;#,# ;%�'*+ �>(J%! (Barash, 1974). 
;= ;%�'�<� �(�!" +"�"!&%�%'
�"�*1 >��/�;D#&%;B'*1 ��%/# ,#���>=$#+ �#/�� >%�#�/ '",%�'�1 "!&#�-
'��&# — � �"�&" >� �!&=A�B (� �A$%1 �;�D'��&# �!�;� 9 �%�=?%�). �%��*%
�(�!#, �*J%/J#% #, �>=)!#, >�=�;=G&�= '" >��%�+'��&# � '")";% �"�&".
�>"�#�"'#% '")#'"%&�= ��!��% >��;% �*+�/" #, �>=)!#, # >%��*% �*��/!#
��D/"G&�= � ">�%;%. �� '"A;G/%'#=� � '%��;%, >��/�;D#&%;B'��&B A%�%-
�%''��&# ���&"�;=%& 31 /%'B (Hoyt S., Hoyt S., 1950). �#�;� /%&%'*J%1 �
�*��/!"+ �&'��#&%;B'� '%�%;#!� — �& &�%+ /� )%&*�%+, � ��%/'%� 3.75 (de
Vos, Gillespie, 1960). �%�#�/ ��;�)'�<� ��!"��;#�"'#= >��/�;D"%&�= �& 40 /�
48 /'%1. ��;�/*% ,�%�B!# �"��%;=G&�= � !�'?% �"= — '")";% #G'= # >%�%+�-
/=& ! �"���&�=&%;B'��( �A�",( D#,'#. �"�&B ��;�/*+ �"��! >�#'��#& >�-
&���&�� � &%!($%� <�/( (Snyder, Christian, 1960).

�,���;*% ���A# ,"'#�"G& #'/#�#/(";B'*%, '% �+�"'=%�*% ()"�&!#
�A#&"'#=, !�&��*% �"�>�;"<"G&�= �A���A;%''� �/#' �& /�(<�<�, ;#A� )"-
�&#)'� >%�%!�*�"G&�= (>�%#�($%�&�%''�, ( ���A%1 >��&#��>�;�D'�<�
>�;") (�#�. 2.2.1). �",�%�* ()"�&!" �A#&"'#= ,"�#�=& �& %<� �"�>�;�D%'#= #
�A#;#= !������1 �"�&#&%;B'��&#. � �>&#�";B'*+ A#�&�>"+ >;�$"/B ()"�-
&!�� �#'#�";B'". � &%)%'#% �%,�'" '",%�'�1 "!&#�'��&#, " &"!D% '" >��&=-
D%'## ��%1 D#,'# ,�%�B!" ()"�&�! �A#&"'#= ��D%& ��%$"&B�= '" ,'")#-
&%;B'�% �"��&�='#% (de Vos, Gillespie, 1960).

�)"�&!# �,���;*+ ���A%1 �/'�<� >�;", !"! >�"�#;�, '% >%�%!�*�"G&-
�=. "#A�;BJ"= �&%>%'B >%�%!�*�"'#= ()"�&!��, ���&"�;=G$"= � ��%/'%�
37%, �&�%)"%&�= ( ���A%1 >��&#��>�;�D'�<� >�;", " &"!D% � &%+ �;()"=+,
!�</" ()"�&!# �,���;*+ ���A%1 ���>"/"G& � ()"�&!"�# >�;(�,���;*+ ,�%�B-
!��, �*J%/J#+ #, '�� >��;% >%���1 ,#�'%1 �>=)!# (de Vos, Gillespie, 1960;
Bronson, 1963, 1964). �&�(&�&�#% /"''*+ '% >�,��;=%& �?%'#&B �&%>%'B #'/#-
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�#/(";#,"?## ()"�&!�� �A#&"'#=, '� ( �,���;*+ ���A%1 �/'�<� >�;", �(/=
>� !���%''*� /"''*�, ��'�>�;#,"?#= >���&�"'�&�" � >�%/%;"+ #'/#�#/(-
";B'�<� ()"�&!" >�#A;#D"%&�= ! �"!�#�";B'�1.

" ()"�&!% �A#&"'#= �,���;�1 ���A# �"�>�;"<"%&�= �/'" <'%,/��"= '��"
;#A� �#�&%�" #, '%�!�;B!#+ '�� (�#�. 2.2.2). "A;G/%'#= >�!",*�"G&, )&�
�"��&�='#% �%D/( ?%'&�"�# "!&#�'��&# ���A%1-���%/%1 ���&"�;=%& � ��%/-
'%� 130 � (Bronson, 1964). �%,#/%'&* "<�%��#�'� �%"<#�(G& '" ���#+ A;#-
D"1J#+ ���%/%1, " &"!D% �#<�"'&�� ;GA�<� >�;" # ��,�"�&". �#��;GA#-
�*% �,"#��/%1�&�#= �&�%)"G&�= >�%#�($%�&�%''� �%D/( �"�?"�# # �"�-
!"�# � >%�#�/ �>"�#�"'#1
(�"�&-">�%;B), " &"!D% ( �"��!
� /%&%'*J"�# � >%�#�/ ��;�)-
'�<� ��!"��;#�"'#= (�"1-
#G'B).

�;%/(%&, �/'"!�, �&�%&#&B,
)&� )"�&�&" "<�'#�&#)%�!#+
!�'&"!&�� �%D/( �,���;*�#
���A=�# �'% >%�#�/" �>"�#�"-
'#1 �&'��#&%;B'� '%�%;#!" #
���&"�;=%& � ��%/'%� 1 !�'&"!&
� �(&!# � �"�)%&% '" �/'( ���AB.

�� �,"#��/%1�&�#=+ �%D/(
�,���;*�# >"�&'%�"�# >�%�A-
;"/"G& "<�%��#�'*% 7;%�%'&*
>��%/%'#= � �#/% >�%�;%/��"-
'#= (40.1%), " &"!D% (<��D"G-

�#�. 2.2.1. �,"#�'�% �"�>�;�D%'#% ()"�&!�� �A#&"'#= /�(+ �,���;*+ �"��! (1, 2),
�,���;�<� �"�?" (3) # >�;(�,���;�<� �"�?" (4) � �/'�� #, >��%;%'#1 ;%�'�<� �(�-
!", Marmota monax (>�: Bronson, 1964).

�#�. 2.2.2. �)"�&!# �A#&"'#= &�%+ �,���;*+
�"��! ;%�'�<� �(�!", Marmota monax, '" &%�-
�#&��## �/'�1 #, �%;B�!�+�,=1�&�%''*+
@%�� � J&"&% �'&"�#� (�T�) � >%�#�/ �"�-
�%;%'#= ��;�/'=!" (�"1-#G'B). �%;!#�
>('!&#��� �*/%;%'* ,�'* "!&#�'��&# �"-
��! � >%�#�/ A%�%�%''��&# # ;"!&"?##
(�"�&-">�%;B) (>�: de Vos, Gillespie, 1960).
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$#% >�,* # #,A%<"'#% !�'&"!&" (� �(��% 19.7%). ��%�;%/��"'#% �%/!� ,"-
�%�J"%&�= >�=�*� !�'&"!&�� (;#JB � 7–8% �;()"%�), >�7&��( )#�;� ���-
A%1 �� �;%/"�# �"'%'#1 � >�>(;=?#=+ ;%�'�<� �(�!" '%�%;#!� # '% >�%�*-
J"%& 4% (Bronson, 1964; Bailey, 1965). �"!�#�";B'�% )#�;� "<�'#�&#)%�!#+
�,"#��/%1�&�#1 ( �,���;*+ �"�?�� �&�%)"%&�= �%�'�1 (� >%�#�/ �>"�#�"-
'#1), # ! ��%'# )"�&�&" "<�%��#�'*+ !�'&"!&�� ,"�%&'� ��!�"$"%&�= (A;"<�-
/"�= �'#D%'#G (���'= �%!�%?## "'/��<%'��). � �"��!, � �&;#)#% �& �"�-
?��, >#! "<�%��#�'��&# >�#+�/#&�= '" >%�#�/ �*!"��;#�"'#= /%&%'*J%1
(�"1-#G'B).

��;�/'=!, �"��%;=G$#1�= �� �&���1 >�;��#'% ;%&", " &"!D% >�;(�,���-
;*% ,�%�B!#, >%�%D#�J#% >%��(G ,#���!(, #,A%<"G& !�'&"!&#���"&B ��
�,���;*�# ���A=�# # ,"'#�"G& >�/)#'%''�% >�;�D%'#% � >��%;%'#=+
;%�'�<� �(�!". �)"�&!# �A#&"'#= �%<�;%&�! # <�/��";*+ ���A%1 '%�%/!�
��%$"G&�= #,-," !�'&"!&�� � "<�%��#�'*�# �,���;*�# ����/#)"�#
(Bronson, 1964).

�"!#� �A�",��, >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >�>(;=?#1
;%�'�<� �(�!" +"�"!&%�#,(%&�= �#�&%��1 #'/#�#/(";B'*+ # � ,'")#&%;B'�1
�%�% �A���A;%''*+ ()"�&!�� �A#&"'#= �,���;*+ ���A%1. ����&�"'�&�%''"=
#,�;=?#= >�//%�D#�"%&�= ," �)%& "<�%��#�'�1 �%"!?## �%,#/%'&��, >�%�;%-
/(G$#+ ���#+ ����/#)%1, '%,"�#�#�� �& #+ >�;" # ��,�"�&", '" ,"'#�"%���
()"�&!% �A#&"'#=. �+�"'" &%��#&��##, �*�"D"G$"=�= � >"&�(;#���"'## <�"-
'#? ()"�&!" � �%<(;=�'*�# >�<�"'#)'*�# /%��'�&�"?#=�# >�# ��&�%)%
���A%1-���%/%1, ( ;%�'�<� �(�!" '% �*�"D%'". ���)'*% >"�'*% ��=,# �&�(&-
�&�(G&. ��%�%''*% "���?#"?## �"�?�� # �"��! �A�",(G&�= &�;B!� �"''%1
�%�'�1, � >%�#�/ �>"�#�"'#1, " ��;�/*% ���A# >�!#/"G& �*��/!��*% '��*
� �"''%� ��,�"�&% # �"��%;=G&�= /� ,";%<"'#= � �>=)!(.

��;%% >�/��A'*% ��%/%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >�>(;=?#1 ;%�'�<� �(�!" � /��&(>'�1 ;#&%�"&(�% '% �A'"�(D%'*.

�&'��#&%;B'� +���J� #,()%'* >���&�"'�&�%''"= �&�(!&(�" >��%;%'#1
# ��?#";B'�% >��%/%'#% �(�;#!" �#)"�/��'", Citellus (Spermophilus)
richardsoni, �"�>���&�"'%''�<� �� �'�<#+ �&%>'*+ �%<#�'"+ �%�%�'�1
��%�#!# (Quanstrom, 1971; Yeaton, 1972; Michener, 1973a, 1979; Davis, Murie,
1985). � <�/���� D#,'%''�� ?#!;% 7&�<� �#/" �*/%;=G& '%�!�;B!� >%�#�-
/��, ��=,"''*+ � #,�%'%'#=�# >��%/%'#= # �,"#���&'�J%'#1 ���A%1: (1)
>%�#�/ �>"�#�"'#1 — >�#A;#,#&%;B'� /�% '%/%;# >��;% �*+�/" #, �>=)!#;
(2) >%�#�/ A%�%�%''��&# # ;"!&"?## �"��!, >��/�;D#&%;B'��&B !�&���<�
���&"�;=%& �!�;� ���B�# '%/%;B (">�%;B-�"1); (3) >%�#�/ '"#A�;BJ%1 "!-
&#�'��&# ��;�/'=!" '" >��%�+'��&# — �!�;� )%&*�%+ '%/%;B; (4) >�/<�&��-
!" ! �>=)!% ('"D#���!") — � '")";" #G;= /� �%'&=A�=; (5) �>=)!" — � �%'-
&=A�= >� �"�& (Michener, 1973a, 1979).

����&�"'�&�%''"= �&�(!&(�" >��%;%'#1 # ��?#";B'*% �,"#��/%1�&�#=
( �(�;#!" �#)"�/��'" �&'��#&%;B'� >�/��A'� #,()%'* � �%,(;B&"&% >�;%-
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�*+ #��;%/��"'#1, >���%/%''*+ � 1967-1968 <<. � >���#'?## �"�!")%�"' (�"-
'"/") � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� # �#,(";B'*+ '"A;G-
/%'#1 (Yeaton, 1972). �"! >�!",";# #��;%/��"'#=, �"�?* ,"'#�"G& �+�"'=%-
�*% ()"�&!# �A#&"'#= >;�$"/BG � ��%/'%� �!�;� 0.6 <", � >�%/%;"+ !�&��*+
�"�>�;"<"G&�= <'%,/��*% '��* 3-5 �"��!. �"�!# �>"�#�"G&�= � �"�?"�# �
&%)%'#% '%/%;# >��;% �*+�/" #, �>=)!#, >��;% )%<� ,"'#�"G& �A���A;%'-
'*% �+�"'=%�*% ()"�&!#, ��%/'== >;�$"/B !�&��*+ ���&"�;=%& 0.16 <", �
'%�!�;B!#�# '��"�#. 
� �%�%/#'* ">�%;= �"�!# '% /�>(�!";# �"�?�� '"
���G &%��#&��#G.

� /�(<�� #��;%/��"'## (Davis, Murie, 1985) >�# '"A;G/%'## ," �%)%'*-
�# ,�%�B!"�# '" /�(+ >;�$"/!"+ >� 1.3. <" (�&"'��;%'�, )&� ()"�&!# �A#&"-
'#= �"�?�� # �"��! )"�&#)'� >%�%!�*�"G&�=, �/'"!� “=/�"” ()"�&!�� ��&"-
G&�= >���&�"'�&�%''� �A���A;%''*�#, � &�� )#�;% # ( �"�?�� � >%�#�/
�>"�#�"'#1. �;�$"/B ()"�&!�� �A#&"'#= ( 20 �,���;*+ �"�?�� /� �*+�/"
'" >��%�+'��&B �"��! >��;% ,#�'%1 �>=)!# ���&"�;=;" � ��%/'%� 0.65 <".
�;�$"/B “=/�"” '" ()"�&!"+ �"�?��, � >�%/%;"+ !�&���<� �'# '"+�/#;#�B
A�;BJ(G )"�&B (80%) �& �A$%<� ��%�%'# "!&#�'��&# '" >��%�+'��&# (�#�.
2.2.3), ���&"�;=;" � ��%/'%� 0.16 <". �"D/*1 �"�%? "!&#�'� �+�"'=; >��-
�&�"'�&�� � >�%/%;"+ “=/�"” ���%<� ()"�&!", #,<�'== ��%+ /�(<#+ �"�?��
(Davis, Murie, 1985).

")";� >%�#�/" �>"�#�"'#1 +"�"!&%�#,(%&�= >��*J%''�1 "!&#�'��-
&BG �"�?��, # '%!�&��*% #, '#+ J#��!� >%�%�%$"G&�= �%D/( ���%/'#�#
>��%;%'#=�#. � �!�')"'#%� >%�#�/" �>"�#�"'#1 �"�?* �&"'��=&�= ��%/-
;*�#. � >%�#�/, !�</" �"�!#
�*!"��;#�"G& /%&%'*J%1,
�",�%�* ()"�&!�� �A#&"'#=
�"�?�� ��!�"$"G&�= /� �#'#-
�(�". ����%'B "<�'#�&#)%�-
!#+ �,"#��/%1�&�#1 �%D/(
�"�?"�# �%,!� �'#D"%&�=, '�
!�'&"!&* �%D/( ���A=�# >��-
&#��>�;�D'�<� >�;" ��&"G&-
�= "<�%��#�'*�#. �&#�, ��,-
��D'�, # �AU=�'=%&�= �($%-
�&�%''�% ��!�"$%'#% �",�%-
��� ()"�&!�� �"�?��
(Michener, 1979).

�)"�&!# �A#&"'#= �"��! �
>%�#�/ A%�%�%''��&# # ;"!&"-
?## )"�&#)'� >%�%!�*�";#�B,
'� “=/�"” ()"�&!�� A*;# �A�-
��A;%'* (�#�. 2.2.4, ). ��'*

�#�. 2.2.3. �"�>�%/%;%'#% “=/%�” ()"�&!��
�A#&"'#= �,���;*+ &%��#&��#";B'*+ �"�?��
�(�;#!" �#)"�/��'", Citellus richardsoni, '"
�/'�1 #, >;�$"/�! �%)%'#= �",�%��� 1.3 <"
� �"�&%-">�%;% 1980 <. (>���#'?#= �;BA%�&",
�"'"/"). �%�'*�# !�(D!"�# >�!","'* �%�-
&" >�#��! �"��! >��;% #+ �*+�/" #, �>=)!#
(>�: Davis, Murie, 1985, � #,�%'%'#=�#).
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>%�%!�*�"'#= ()"�&!�� #�>�;B,��";#�B &"!#� �A�",��, )&� � !"D/*1 ��-
�%'& ��%�%'# � >�%/%;"+ !"D/�1 ,�'* '"+�/#;"�B %/#'�&�%''"= �"�!" (�%-
,#/%'&), /�(<#% D% >�=�;=;#�B ;#JB � %% �&�(&�&�#%. �'*�# �;��"�#, #�%;"
�%�&� >���&�"'�&�%''�-��%�%''A= #,�;=?#= ()"�&!�� �A#&"'#=. 
�(<#%
�"�!# ,"+�/#;# '" &%��#&��#G �+�"'=%��<� “=/�"”, '� ;#JB >�# (�;��##,
%�;# +�,=1!# ()"�&!" '% A*;� '" >��%�+'��&#. � >��&#�'�� �;()"% �"�!"-
�%,#/%'& >��<�'=%& ;GA�<� )(D"!". �"!#� �A�",��, �,"#���&'�J%'#=
�,���;*+ �",�'�D"G$#+�= �"��!, �"�'� !"! # �,���;*+ �"�?��, ( �(�;#!"
�#)"�/��'" ��<(& A*&B �>�%/%;%'* !"! &%��#&��#";B'�% /��#'#���"'#%
(Michener, 1979; Davis, Murie, 1985).

���;% �*+�/" #, '�� ��;�/'=!" �,���;*% �"�!# �&"'��=&�= A�;%% "!&#�-
'*�# '" >��%�+'��&#, # �",�%�* #+ ()"�&!�� �A#&"'#= (�%;#)#�"G&�=, '�

A%, ,"�%&'�<� (�%;#)%-
'#= �",�%��� “=/�"”
(�#�. 2.2.4, %). ���*J%-
'#% "!&#�'��&# �"��!
'% �&�"D"%&�= '" #+
�,"#���&'�J%'#=+, !�-
&��*% ��&"G&�=, !"! #
>�%D/%, "<�%��#�'*-
�#, '� �,"#��/%1�&�#=
�%D/( ���A=�# >��&#-
��>�;�D'�<� >�;" �&"-
'��=&�= A�;%% &�;%�"'-
&'*�#. ��'&"!&* �%D-
/( �"�?"�# � 7&�& >%-
�#�/ )�%,�*)"1'� �%/-
!#. � >%�#�/ '"D#���-
!# # >�/<�&��!# ! �>=)-
!% "!&#�'��&B ���A%1
'" >��%�+'��&# �'#D"-
%&�= /� �#'#�(�". ��-
!�"$"G&�= &"!D% �",-
�%�* #+ ()"�&!�� �A#-
&"'#=. � >%�#�/ �>=)-
!# ,�%�B!#, >�-�#/#��-
�(, �"�>�;"<"G&�= �
�&/%;B'*+ <'%,/��*+
!"�%�"+ (Michener,
1979).

�(�;#! �#)"�/��-
'" �&'��#&�= ! �#/"�,

�#�. 2.2.4. �"�>�%/%;%'#% “=/%�” ()"�&!�� �,���;*+
�"�?�� (�>;�J'*% ;#'##) # �"��! (>('!&#�'*% ;#-
'##) �(�;#!" �#)"�/��'", Citellus richardsoni, '" >;�-
$"/!% �%)%'#= �",�%��� 0.84 <" � �"%-#G'% 1975 <.
(>���#'?#= �;BA%�&", �"'"/").  — >%�#�/ A%�%�%'-
'��&# # ;"!&"?## �"��!, % — >��;% �*+�/" ��;�/'=-
!". �#@�* # &�)!# (!",*�"G& '��%�" ,�%�B!�� # ?%'-
&�* #+ "!&#�'��&# (>�: Michener, 1979, � #,�%'%'#=-
�#).
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( !�&��*+ >�=�*% !�'&"!&* �%D/( �,���;*�# ���A=�# >��#�+�/=& &�;B!�
>�# �>"�#�"'## # �� ��%�= "<�%��#�'*+ �&*)%!. �%D/( ���A=�#-���%/=�#
>��&�=''� ��+�"'=%&�= ,'")#&%;B'"= /#�&"'?#= — � ��%/'%� 20-25 �. ���)-
'*% ��?#";B'*% ��=,# �%D/( ���A=�# >��&#��>�;�D'�<� >�;" �&�(&�&�(-
G&. � >%�#�/ �>"�#�"'#1 �&�%)"%&�= �*��!#1 (���%'B "<�'#�&#)%�!#+ �,"-
#��/%1�&�#1 �%D/( �"�!"�# # �"�?"�#, >��!�;B!( >��;%/'#% �&"�"G&�=
>��'#!'(&B '" �+�"'=%�*% ()"�&!# �%?%>&#�'*+ �"��!. �<�%��#�'*% �,"-
#��/%1�&�#= �%D/( ��%/;*�# �"�!"�# �&'��#&%;B'� �%/!#, >��!�;B!( >��;%
�*+�/" #, �>=)!# �'# ,"'#�"G& &% D% ()"�&!# �A#&"'#= (�+�"'=%�*% &%�-
�#&��##), )&� # >%�%/ (+�/�� � �>=)!(. �)"�&!# �"�?�� �%'%% >��&�=''*,
'� # �%D/( ���A=�# 7&�<� >�;" "<�%��#�'*% �,"#��/%1�&�#= �&�%)"G&�=
�%D%, )%� �%D/( �",'�>�;*�# ���A=�#. "#A�;BJ%% !�;#)%�&�� "<�%�-
�#�'*+ !�'&"!&�� �%D/( �"�?"�#, � �%,(;B&"&% !�&��*+ >�=�;=G&�= �"'*
'" &%;% ��>%�'#!��, �&�%)"%&�= � >%�#�/ �>"�#�"'#1, !�</" �"�?* !�'!(�#-
�(G& ," �"��! (Michener, 1979).

��'&"!&* �%D/( �"�!�1 # %% >�&���&��� /� '")";" �"��%;%'#=, !�&�-
��% >��#�+�/#& � ��,�"�&% 8 '%/%;B, � ,'")#&%;B'�1 �&%>%'# &�;%�"'&'*,
'� ;GA"= �,���;"= �"�!" "<�%��#�'� �%"<#�(%& '" )(D#+ /%&%'*J%1
(Michener, 1973a).

�#�&�<�"��* '" �#�. 2.2.5 >���<"G& ���&"�#&B A�;%% >�;'�% >�%/�&"�-
;%'#% � +"�"!&%�% �,"#��/%1�&�#1 �%D/( �,���;*�# # ��;�/*�# ���A=-
�# � >��%;%'#=+ �(�;#!" �#)"�/��'". �(/= >� ���&'�J%'#G "<�%��#�'*+ #

�#�. 2.2.5. ���&'�J%'#% "<�%��#�'*+ (I) # �#��;GA#�*+ (II) !�'&"!&�� �%D/( ��/-
�&�%''*�# # '%��/�&�%''*�# ���A=�# ( �(�;#!" �#)"�/��'", Citellus richardsoni
(>�: Yeaton, 1972).
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�#��;GA#�*+ �,"#��/%1�&�#1, '"#A�;BJ#1 "'&"<�'#,� +"�"!&%�%' /;=
�,���;*+ '%��/�&�%''*+ �"��!, " '"#A�;%% �#��;GA#�*% �,"#��/%1�&�#=
�&�%)"G&�= �%D/( �,���;*�# �"�!"�# # #+ >�/�"�&"G$#� >�&���&���.

��;#)%�&�%''"= �?%'!" �,"#��/%1�&�#1 �%D/( �,���;*�# �"�?"�# #
/%&%'*J"�# >���%/%'" � 7!�>%�#�%'&"+ >� >"�'��( ��"D#�"'#G '" “'%1-
&�";B'�1 &%��#&��##” (Michener, 1973b). � +�/% 7&#+ 7!�>%�#�%'&�� ,"�%<#-
�&�#���"'� 320 ��?#";B'*+ �,"#��/%1�&�#1, #, '#+ 152 '%1&�";B'*+, 19
�#��;GA#�*+ # 149 "<�'#�&#)%�!#+. ��%/# >��;%/'#+ 78% ���&"�;=;# "!&*
>�/)#'%'#= �,���;*� �"�?"� �� �&���'* /%&%'*J%1, 4% — "<�%��#= ��
�&���'* �,���;*+ �"�?��, 10% — �#&(";#,��"''�% "<�'#�&#)%�!�% >��%-
/%'#%, #'#?##���"''�% �,���;*�# �"�?"�#. �"!#� �A�",��, � !�'&"!&"+
�%D/( �,���;*�# �"�?"�# # /%&%'*J"�# >�=�"= "<�%��#= >��=�;=%&�=
�%/!�; >�%�A;"/"G&, � ��'��'��, �#&(";#,��"''*% @���* >��%/%'#=, !�-
&��*%, �/'"!�, ��<(& ��%'=&B�= >�=��1 "<�%��#%1 >� �%�% �,���;%'#= ��-
;�/'=!". �"��%;%'#% ��;�/'=!" '")#'"%&�= )%�%, 4-10 '%/%;B >��;% %<� �*-
+�/" '" >��%�+'��&B. ��;�/*% �"�?* (/";=G&�= '" ,'")#&%;B'� A�;BJ%%
�"��&�='#% �& <'%,/���<� ()"�&!" �"&%�# � ��"�'%'## � ��;�/*�# �"�!"-
�# (G. Michener, D. Michener, 1977). �#'#�";B'�% �"��&�='#% �%D/( &�)!"-
�# >�#��! �,���;�1 �"�!# # %% <�/��";�1 /�)%�# ���&"�;=;� 40 � (G.
Michener, D. Michener, 1973). �'*�# �;��"�#, ()"�&!# �"��! # #+ �,���;*+
/�)%�%1 ��<(& � ,'")#&%;B'�1 �&%>%'# >%�%!�*�"&B�=. �,"#�'�% >%�%!�*-
�"'#% ()"�&!�� �A#&"'#= �A'"�(D#�"%&�= # ( ���A%1 #, �/'�<� �*��/!"
(Michener, 1973a).

�"!#� �A�",��, >���&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1
�(�;#!" �#)"�/��'" ��D'� �+"�"!&%�#,��"&B !"! �#�&%�( �A���A;%''*+
#;# )"�&#)'� >%�%!�*�"G$#+�= #'/#�#/(";B'*+ ()"�&!�� �A#&"'#= �
�+�"'=%�*�# “=/�"�#”. �,"#���&'�J%'#= �%D/( �,���;*�# ���A=�#
��'��"'* '" &%��#&��#";B'�� /��#'#���"'## # +"�"!&%�#,(G&�= �*��-
!�1 �&%>%'BG "<�%��#�'��&# # �&�(&�&�#%� >��)'*+ >"�'*+ ��=,%1 �%D/(
>�;��*�# >"�&'%�"�#.

� ��=,# � �*��!#� (���'%� ��%�&'��&# �,���;*+ # ��;�/*+ �"�?�� �
>%�#�/ �"��%;%'#= # �� ��%�= ,#�'%1 �>=)!#, ���&'�J%'#% �"�?�� # �"-
��! � '%!�&��*+ >�>(;=?#=+ �(�;#!" �#)"�/��'" � �%�%''#1 >%�#�/ ��-
�&"�;=%& 0.3:1.0 (G. Michener, D. Michener, 1977). � ,"�#�#���&# �& ���&-
'�J%'#= >�;��, �#�&%�" �>"�#�"'#= ( 7&�<� �#/" �"�B#�(%& �& >���#�!(-
#&%&" (Quanstrom, 1971) /� >�;#<#'##, ��'��"''�1 '" �+�"'% �"��! �"�-
?"�# (male defense polygyny, Dobson, 1984). � >��;%/'%� �;()"% !"D/*1
�,���;*1 �"�%? �>"�#�"%&�= � '%�!�;B!#�# �"�!"�#, )B# ()"�&!# +�&= A*
)"�&#)'� ���>"/"G& � %<� ��A�&�%''*� (Yeaton, 1972; G. Michener, D.
Michener, 1977). �%��#&��#";B'�% /��#'#���"'#% �>���A�&�(%& >��*J%-
'#G �%>��/(!&#�'�<� (�>%+" �"�?��-�%,#/%'&��, !�&��*% "!&#�'� >�%-
>=&�&�(G& �>"�#�"'#G !�'!(�%'&�� � �*+�/=$#�# #, �>=)!# �"�!"�#.
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�";#@��'#1�!#1 �(�;#!, Citellus (Otospermophilus) beecheyi, �"�>���-
&�"'%' '" ,">"/% # G<�-,">"/% �T�, " &"!D% '" �%�%�% >-��" �";#@��'#=.
�%�#�/ �",�'�D%'#= ( 7&�<� �#/" �)%'B !���&!#1 — � @%��";= /� �%�%/#-
'* ">�%;=. �>"�#�"'#= �"�?�� � �"�!"�# >��#�+�/=& � '��"+. 
;#&%;B-
'��&B A%�%�%''��&# — �!�;� 30 /'%1. ��;BJ#'�&�� /%&%'*J%1 ��D/"%&�= �
�%�%/#'% ">�%;=. ��%/'#1 �",�%� �*��/!" — 6.7. �%�#�/ ;"!&"?## /;#&�=
�& 6 /� 8 '%/%;B. ��;�/*% ,�%�B!# >�=�;=G&�= '" >��%�+'��&# � >��;%/'%1
/%!"/% �"= — >%���1 >�;��#'% #G'=. �"��%;%'#% ��;�/'=!" �&�%)"%&�= �
��,�"�&% 10–12 '%/%;B (>�#A;#,#&%;B'� )%�%, 4 '%/%;# >��;% �*+�/" '" >�-
�%�+'��&B). ",%�'"= "!&#�'��&B �,���;*+ ���A%1 >�%!�"$"%&�= � !�'?%
�%'&=A�=, !�</" �'# (+�/=& � ,#�'GG �>=)!(, " �%<�;%&!# ��&"G&�= "!&#�'*-
�# /� /%!"A�=. � >�#��/% �,���;*% ���A# /�D#�"G& /� >=&# ;%&. ���&'�J%-
'#% >�;�� � >�>(;=?#=+ !";#@��'#1�!�<� �(�;#!" �A*)'� ���&"�;=%& 1:1
(Evans, Holdenried, 1943; Boellstorff, Owings, 1995).

�"! >�!",*�"G& '"A;G/%'#= � >�#��/%, �,"#��/%1�&�#= �%D/( �,���-
;*�# ���A=�# 7&�<� �#/" A*�"G& ;#A� '%1&�";B'*�#, ;#A� "<�'#�&#)%�-
!#�# (Evans, Holdenried, 1943; Fitch, 1948). �<�%��#�'*% !�'&"!&* �&�%-
)"G&�= �%<(;=�'�, ���A%''� ,#��1 # �"''%1 �%�'�1, # ��=,"'* ;#A� � !�'-
!(�%'?#%1 �"�?�� ," �"��!, ;#A� � ,"$#&�1 !�����*+ �%�(����. � �'�<#+
�"�?�� �A'"�(D#�"G&�= �;%/* (!(��� # �"'* '" <�;��% # &(;��#$%. �;%-
/* �"'%'#1 '" &%;% �"��! �&�%)"G&�= �%/!�. � >%�#�/ �",�'�D%'#= ( !�'-
!(�#�(G$#+ �"�?�� @���#�(G&�= �&'�J%'#=, ��'��"''*% '" #%�"�+##
/��#'#���"'#= (Fitch, 1948).

� >��%;%'#=+ !";#@��'#1�!�<� �(�;#!" '%!�&��*% ���A# ,"'#�"G&
>��&�=''*% ()"�&!# �A#&"'#= '" >��&=D%'## ��%1 ���%1 D#,'#, /�(<#% D%
�&'��#&%;B'� )"�&� >%�%�%$"G&�= � �%�&" '" �%�&�. �"�?* �%'%% ��%/;*
� ��"�'%'## � �"�!"�# (Fitch, 1948). �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"�-
?�� # �"��! '" �/'�1 #, >;�$"/�! �%)%'#= �%�'�1 # � '")";% ;%&" >�!","'�
'" �#�. 2.2.6. �%,(;B&"&* >��&��'*+ �&;���� ��#/%&%;B�&�(G&, )&� ()"�&!#
�,���;*+ �"�?�� � A�;BJ#'�&�% �;()"%� �A���A;%'* �/#' �& /�(<�<� ;#A�
�;"A� >%�%!�*�"G&�=. �)"�&!# �"��! >%�%!�*�"G&�= � A�;BJ%1 �&%>%'#,
�/'"!� "�&��* #��;%/��"'#= (Evans, Holdenried, 1943) '% >�#��/=& '#!"!#+
/"''*+, >�,��;=G$#+ &�)'� �?%'#&B �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#-
&"'#= ���A%1 �/'�<� >�;". ��&"'��;%'�, )&� � ,'")#&%;B'�1 �%�% >%�%!�*-
�"G&�= ()"�&!# # ( ��;�/*+ ,�%�B!��.

��%/# �"��! # ��;�/*+ ,�%�B!�� � >%�%!�*�"G$#�#�= ()"�&!"�# �A#-
&"'#= )"�&*+ "<�%��#�'*+ !�'@;#!&�� '% �&�%)%'�. �,���;*% �"�?*, '"-
>��&#�, <��",/� A�;%% "<�%��#�'*. �'# &%�>#�� �&'��=&�= ;#JB ! /%&%-
'*J"�, !���=$#��= �=/�� � '#�#, '� � �%�%/#'% ;%&", !�</" ��;�/'=!
>�/�"�&"%&, >�%�;%/(G& ;GA�<� ��;�/�<� ,�%�B!", !�&��*1 �!",*�"%&�=
>�A;#,��&#. " ���#+ ()"�&!"+ �A#&"'#= �"�?* "!&#�'� >�%�;%/(G& �,���-
;*+ ���A%1, ���A%''� � ">�%;% # '")";% �"=, >�7&��( ��D'� (&�%�D/"&B,
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)&� �'# �+�"'=G& &%��#&��#G (Evans, Holdenried, 1943), +�&= �($%�&�(%& #
>��&#��>�;�D'"= &�)!" ,�%'#= (Fitch, 1948).

� #��;%/��"'##, >���%/%''�� � �";#@��'## � 1972–1973 <<. '" /�(+ >;�-
$"/!"+ �%)%'#= �",�%��� 0.6 # 0.3 <" (Owings et al., 1977), /"'" A�;%% &�)'"=
�?%'!" �",�%��� # �&%>%'# >%�%!�*�"'#= ()"�&!�� �A#&"'#= �,���;*+ ���-
A%1. � ,"�#�#���&# �& ;�!";B'�1 >;�&'��&# '"�%;%'#= >;�$"/B ()"�&!��
�,���;*+ �"�?�� �"�B#���";" �& 43 /� 5467 �2, " ( �,���;*+ �"��! — �& 21
/� 4217 �2. �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= ( �"�?�� ���&"�;=;" �
��%/'%� 33.3%, ( �"��! — 55.8%. � >�%/%;"+ ()"�&!" �A#&"'#= !"D/�<�
�"�?" �A*)'� �"�>�;"<";#�B /�"-&�# ,'")#&%;B'� >%�%!�*�"G$#+�= ()"�-
&!" �,���;*+ �"��!.

�#,(";B'*% '"A;G/%'#= >�,��;#;# �?%'#&B ���&'�J%'#% "<�%��#�'*+
!�'&"!&��, #'#?##���"''*+ �"�?"�# # �"�!"�# � �",'*+ �#&("?#=+. �"�-
?* � �A$%1 �;�D'��&# #'#?##���";# 40 >�%�;%/��"'#1, &�</" !"! �"�-
!# — &�;B!� 14; �"�?* >�%�;%/��";# ,'"!��*+ �"�?�� � 27 �;()"=+, "
,'"!��*+ �"��! — � )%&*�%+ �;()"=+; �%D/( ,'"!��*�# �"�!"�# "<�%�-
�#�'*% �,"#��/%1�&�#= �&�%)%'* � &�%+ �;()"=+, # � >=&# �;()"=+ �"�!#
>�%�;%/��";# ,'"!��*+ �"�?��. �"!#� �A�",��, ��'��'*�# #'#?#"&��"-
�# "<�%��#�'*+ �,"#��/%1�&�#1 =�;=G&�= �"�?*. ����% "<�%��#�'*+ !�'-
&"!&�� �&�%)%'� #,A%<"'#% >�# >�#A;#D%'## >"�&'%�". �"!"= @���" >�-
�%/%'#= '"#A�;%% &#>#)'" /;= �"��!. � �"�?�� � >%�#�/ �",�'�D%'#=
,"�%<#�&�#���"'* �#&(";#,��"''*% /%��'�&�"?## >�# ��&�%)% � ��>%�-
'#!"�#. �*�!","'� �'%'#%, )&� �+�"'" &%��#&��## ( �"�?�� !";#@��'#1-

�#�. 2.2.6. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���;*+ �"�?�� (�;%�") # �"��!
(�>�"�") !";#@��'#1�!�<� �(�;#!", Citellus beecheyi, (�&"'��;%''�% >� /"''*�
>��&��'*+ �&;���� '" >;�$"/!% �%)%'#= � 16 ">�%;= >� 29 #G'= 1941 <. (<�"'#?*
>;�$"/!# (!","'* >('!&#���). �#@�"�# �A�,'")%'* '��%�" ,�%�B!�� (>�: Evans,
Holdenried, 1943).



117

�!�<� �(�;#!" ��=,"'", >�%D/% ��%<�, � ��'�>�;#,"?#%1 <�&��*+ ! �",�'�-
D%'#G �"��! (Owings et al., 1977).

"A;G/%'#= ," �%)%'*�# ,�%�B!"�#, >���%/%''*% � �"�&" 1977 <. >� �"1
1978 <. '" >;�$"/!% �",�%��� 1 <" (Dobson, 1983), >�!",";#, )&� >#! "<�'#�&#-
)%�!#+ �,"#��/%1�&�#1, >�#+�/=$#1�= '" >%�#�/ � ='�"�= >� �"�&, ��=,"' �
�%,�'�� �>"�#�"'#1. %!�&���% (�%;#)%'#% )#�;" "<�%��#�'*+ !�'@;#!&��
'"A;G/";# &"!D% � ">�%;% # �"%. "#A�;BJ"= )"�&�&" "<�%��#�'*+ �,"#��-
/%1�&�#1 �&�%)"%&�= ( �"�?��. �"�!# A�;%% &�;%�"'&'* ! ���A=� ���%<�
>�;", '� # ( '#+ )"�&�&" "<�%��#�'*+ �,"#��/%1�&�#1 ��,�"�&";" � �%,�'
�",�'�D%'#=. �"�?*-�%,#/%'&* � >%�#�/ �",�'�D%'#= ,"'#�";# ()"�&!#
�A#&"'#= � �A���A;%''*�# “=/�"�#” # �+�"'=;# A;#D"1J#+ �"��!, � !�&�-
�*�# �>"�#�";#�B. "�=/( � &%��#&��#";B'*�#, � >��%;%'#=+ !";#@��'#1-
�!�<� �(�;#!" >�#�(&�&�(G& �"�?*, '% #�%G$#% �+�"'=%�*+ ()"�&!�� �A#-
&"'#=. �&# ���A# ,"'#�"G& >�/)#'%''�% >�;�D%'#% >� �&'�J%'#G ! &%��#-
&��#";B'*� �"�?"� #, >�-�#/#���(, '% ()"�&�(G& � �",�'�D%'##, >��!�;B-
!( �"�!# #,<�'=G& #+ �� ���#+ ()"�&!�� �A#&"'#=.

�"!#� �A�",��, �>�%/%;%''"= )"�&B �"�?�� � >�>(;=?#=+ !";#@��'#1-
�!�<� �(�;#!" �+�"'=%& ,"'#�"%�*% ()"�&!# �A#&"'#= � �%,�' �",�'�D%-
'#=, # '"#A�;BJ%% )#�;� "<�%��#�'*+ !�'@;#!&�� �%D/( '#�# �&�%)"%&-
�= #�%''� � 7&�& >%�#�/. �,"#���&'�J%'#= �%D/( �"�?"�# ��D'� �>�%-
/%;#&B !"! &%��#&��#";B'�% /��#'#���"'#% (� >�%/%;"+ “=/�"” ()"�&!"
�A#&"'#=). � �!�')"'#%� �%,�'" �",�'�D%'#= "<�%��#�'*% �,"#��/%1�&�#=
>��#�+�/=& �%/!� (Dobson, 1983).

�$% �/'� �A�&�=&%;B'�% #��;%/��"'#% >���&�"'�&�%''�1 ��<"'#,"?##
>��%;%'#1 !";#@��'#1�!�<� �(�;#!" >���%/%'� � 1987-1989 <<. � #�>�;B-
,��"'#%� '"A;G/%'#1 ," �%)%'*�# ���A=�# '" >;�$"/!% �",�%��� 0.5 <"
(Boellstorff, Owings, 1995). ���;%/��"'#% >�!",";�, )&� �,���;*% �"�?*
,"'#�";# ()"�&!# �A#&"'#= >;�$"/BG 347±53 �2, � >�%/%;"+ !�&��*+ �"�-
>�;"<";��B “=/��” ()"�&B ()"�&!", </% ,�%�%! >����/#; 50% ��%�%'# � >%�#-
�/* "!&#�'��&#) �",�%��� 29±6 �2. �;�$"/B ()"�&!�� �A#&"'#= �"��! A*;"
,'")#&%;B'� A�;BJ%1 — � ��%/'%� 746±109 �2. �"�>�%/%;%'#% ()"�&!�� �"�-
?�� # �"��! '" >;�$"/!% �%)%'#= >�!","'� '" �#�. 2.2.7.

�",�%�* ()"�&!�� �A#&"'#= �"�?�� ��&"�";#�B '%#,�%''*�# '" >��-
&=D%'## ��%<� >%�#�/" '"A;G/%'#1, �+�"&*�"G$%<� # �%,�' �",�'�D%-
'#=, # >�/<�&��!( ! ,#�'%1 �>=)!%. �&%>%'B >%�%!�*�"'#= ()"�&!�� A*;"
�*��!�1 # ( �"�?�� (� ��%/'%� 70.1%), # ( �"��! (� ��%/'%� 85.6%). �
��=,# � �&'��#&%;B'� �";*�# �",�%�"�#, ()"�&!# �"�?�� ;#JB )"�&#)'�
>%�%!�*�";# ,'")#&%;B'*% >� >;�$"/# ()"�&!# �"��! (�#�. 2.2.7), >�#
7&�� �/#' ()"�&�! �"�?" '"!;"/*�";�= '" ()"�&!# )%&*�%+->=&# �"��!.
��%�&% � &%�, “=/�"” ()"�&!�� # �"�?��, # �"��! ��&"�";#�B >�"!&#)%�!#
#,�;#���"''*�# � >���&�"'�&�% �& “=/%�” /�(<#+ ���A%1 &�<� D% >�;"
(�#�. 2.2.8).
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��&��* #��;%/��"'#=, �&�%)"= �*��!(G �&%>%'B >%�%!�*�"'#= ()"�&-
!�� �A#&"'#= �"��! #, � ���A%''��&#, ()"�&!�� �"�?��, '% �&"�=& >�/ ��-
�'%'#% �+�"'( &%��#&��## �"�?"�#, !�&��"= �*�"D"%&�= � �&�(&�&�## >%-
�%!�*�"'#= “=/%�” ()"�&!�� �A#&"'#= �,���;*+ ���A%1 (�#�. 2.2.8).

�"D'� &"!D% �&�%&#&B, )&� >� ,"�%�J%'## �"��%;%'#= ��;�/'=!" �
>�%/%;"+ >;�$"/!# �%)%'#=
��&";#�B 40% ��;�/*+ �"��! #
&�;B!� 19% ��;�/*+ �"�?��.
�&� ��#/%&%;B�&�(%& � A�;%%
�*�"D%''�1 @#;�>"&�## ��%/#
�"��! 7&�<� �#/" � ��"�'%'## �
�"�?"�# (Boellstorff, Owings,
1995).


�(<#+ ��%/%'#1 � >��-
�&�"'�&�%''�-7&�;�<#)%�!�1
�&�(!&(�% >��%;%'#1 !";#@��-
'#1�!�<� �(�;#!" � /��&(>'*+
;#&%�"&(�'*+ #�&�)'#!"+ '%
�A'"�(D%'�.

�!";#�&*1 �(�;#!, Citellus
(Otospermophilus) variegatus,
�"�>���&�"'%' � <��'*+ �"1�-
'"+ '" G<% �T� # � �%!�#!%. �
�&;#)#% �& �'�<#+ /�(<#+ �#/��,
�"�!# �!";#�&�<� �(�;#!" � �>-
�%/%;%''*+ (�;��#=+ �>���A'*

�#�. 2.2.7. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= 11 �"��! (�;%�") # 11 �"�?�� (�>�"�")
!";#@��'#1�!�<� �(�;#!", Citellus beecheyi, '" >;�$"/!% �%)%'#= �",�%��� 0.5 <"
� 1988 <. � �";#@��'##, �T� (>�: Boellstorff, Owings, 1995).

�#�. 2.2.8. �"�>�%/%;%'#% “=/%�” ()"�&!��
�A#&"'#= 11 �"��! (�>;�J'"= ;#'#=) # 11
�"�?�� (>('!&#�'"= ;#'#=) !";#@��'#1�!�-
<� �(�;#!", Citellus beecheyi, '" >;�$"/!%
�%)%'#= �",�%��� 0.5 <" � 1988 <. � �";#@��-
'##, �T� (>�: Boellstorff, Owings, 1995).
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>�#'��#&B >� /�" �*��/!" ," �/#' �%>��/(!&#�'*1 �%,�' (Borell, Bryant,
1942). �,���;*% �"�?* �*+�/=& '" >��%�+'��&B >��;% ,#�'%1 �>=)!# ��
�&���1 >�;��#'% @%��";= — '")";% �"�&", '� >%�#�/ �>"�#�"'#1 �&!;"/*-
�"%&�= /� !�'?" �"�&" — �%�%/#'* ">�%;=, !�</" >��;% �>=)!# >�=�;=G&�=
�,���;*% �"�!# (Juelson, 1970, ?#&. >� Michener, 1984). ��/��";*% �"�?*,
>�-�#/#���(, '% ()"�&�(G& � �",�'�D%'##, &�</" !"! �'�<#% <�/��";*%
�"�!# >�#'��=& >�&���&��. ���/�;D#&%;B'��&B >%�#�/" �>"�#�"'#1 � �",-
'*+ )"�&=+ "�%";" �"�B#�(%& �& 4 /� 14 '%/%;B. �>"�#�"G$#+�= ���A%1 ��D-
'� '"A;G/"&B � ">�%;= /� '")";" #G;=. � ��=,# � �"�&='(&*� �%,�'�� �",-
�'�D%'#= ;"!&#�(G$#+ �"��! ��D'� �A'"�(D#&B /"D% � '")";% �!&=A�=,
" ��;�/*% ,�%�B!# �>%��*% >�=�;=G&�= '" >��%�+'��&# � #G;%, "�<(�&% #
'")";% �%'&=A�= (Ortega, 1990a). �#�;� /%&%'*J%1 � �*��/!"+ ���&"�;=%& �
��%/'%� 3.8 (Johnson, 1981). �"! # ( �'�<#+ /�(<#+ �#/�� �(�;#!��, ��;�/*%
�"�?* J#��!� �"��%;=G&�=, '� �'�<#% ��;�/*% �"�!# ��&"G&�= �A;#,#
�"&%�#'�!�<� ()"�&!" (Johnson, 1981).

��<;"�'� '%!�&��*� #�&�)'#!"� (Juelson, 1970, ?#&. >� Ortega, 1990b;
Johnson, 1981), >;�$"/B ()"�&!�� �A#&"'#= �"�?�� �!";#�&�<� �(�;#!"
�"�B#�(%& �& 0.24 /� 0.40 <", " ( �"��! — �& 0.15 /� 0.43 <". �� /�(<#�
/"''*� �,���;*% �"�?* ,"'#�"G& ()"�&!# �A#&"'#= >;�$"/BG � ��%/-
'%� 11.8±10.3 <" (n=10), " �,���;*% �"�!# — 1.6±0.9 <" (n=6). � ��%/'%�,
30±5% >;�$"/# ()"�&!" �A#&"'#= �"�!# >%�%!�*�"%&�= � ()"�&!"�# /�(-
<#+ ���A%1 &�<� D% >�;", ��%/'%% )#�;� !�&��*+ �"�'� 2.4±0.3 (Shriner,
Stacey, 1991).

"A;G/%'#= ," �%)%'*�# ,�%�B!"�# � &%)%'#% 5 ;%& (� 1983  >� 1987 <.)
� J&"&% ��#,�'", �T� (Ortega, 1990a,b) � >�#�%'%'#%� �"/#�&%;%�%&�##
>�!",";#, )&� >;�$"/B ()"�&!�� �A#&"'#= �"�?�� � �"%-#G'% ���&"�;=%&
� ��%/'%� 5.7–7.9 <", " ��%'BG (�%'&=A�B-�!&=A�B) ��!�"$"%&�= /� 1.3 <".
� �"��! �",�%�* ()"�&!�� �A#&"'#= �%�'�1 # ;%&�� �%'BJ%, )%� ( �"�?��
(� ��%/'%� 3.1–4.5 <"), " � �!&=A�% ��!�"$"G&�= /� 2.8 <". " ()"�&!% �A#&"-
'#= !"D/�<� ,�%�B!" �"�>�;"<"%&�= '%�!�;B!� '��, !�&��*% #�>�;B,(G&�= �
&%)%'#% ��%<� �%,�'" '",%�'�1 "!&#�'��&#.

�/#' #, >�#�%��� >���&�"'�&�%''�<� �"�>�%/%;%'#= ()"�&!�� �A#&"-
'#= �,���;*+ �"�?�� # �"��! >�!","' '" �#�. 2.2.9.

�&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= �"�?��-���%/%1 � >%�#�/ �>"-
�#�"'#1 �*��!" # ���&"�;=%& A�;%% 77%. � �"��! &"!D% �&�%)%'" �*��!"=
�&%>%'B >%�%!�*�"'#= ()"�&!��, /��&#<"G$"= 98%. �%�'�1 �"�?* J#��!�
>%�%�%$"G&�= � >�#�!"+ !�'&"!&�� � �%?%>&#�'*�# �"�!"�#, # #�%''� 7&#�
�AU=�'=%&�= �,"#�'�% >%�%!�*�"'#% #+ ()"�&!�� �A#&"'#=. �"�?* � (�%;#-
)%''*�# �%�%''#!"�# ,"'#�";# ()"�&!# �A#&"'#= ,'")#&%;B'� A�;BJ%1
>;�$"/#, )%� <�/��";*%, '% ()"�&���"�J#% � �",�'�D%'## ,�%�B!#. � �>-
�%/%;%''*% >%�#�/* �,���;*% ���A# �+�"'=G& >���&�"'�&�� �A;#,# ��'��-
'�1 '��*. �&� � ���A%''��&# +"�"!&%�'� /;= !���=$#+ �"��! (Ortega, 1990b).
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�� �'%'#G �/'#+ "�&����, �+�"'" ()"�&!�� �A#&"'#= ( �!";#�&�<� �(�-
;#!" >�"!&#)%�!# '% �*�"D%'" (Ortega, 1990b), &�</" !"! /�(<#% >�;"<"G&,
)&� �"�?* �+�"'=G& ,"'#�"%�*% &%��#&��##, !�&��*% �;"A� >%�%!�*�"-
G&�= (Johnson, 1981). �+�"'" &%��#&��##, >�%/�&"�;=G$%1 ��A�1 “=/��”
()"�&!" �A#&"'#= � <'%,/���1 '���1, +"�"!&%�'" # /;= !���=$#+ �"��!
(Johnson, 1981).

�� '"A;G/%'#=� � >�#��/%, >�=�*% !�'&"!&* �%D/( �,���;*�# ���-
A=�#, ," #�!;G)%'#%� >%�#�/" �>"�#�"'#1, " &"!D% �,"#��/%1�&�#= �%D-
/( ��;�/*�# ,�%�B!"�# #, �",'*+ �*��/!�� �&�%)"G&�= �%/!� (Shriner,
Stacey, 1991).


%&";B'*% '"A;G/%'#= ," ��%/;*�# ,�%�B!"�# '" >;�$"/!% �%)%'#=
�",�%��� 1 <" >���%/%'* � 1 �"�&" >� 1 �!&=A�= 1979 <. � J&"&% �%+"�,
�T� (Johnson, 1981). � �"�&% ��%/;�% '"�%;%'#% ���&�=;� #, /�(+ �,���-
;*+ �"�?�� (�/#' #, '#+ <�/��";�<� ��,�"�&") # 11 �,���;*+ �"��!; ( J%�&#
#, '#+ >�,/'%% >�=�#;��B >�&���&��. 
%&%'*J# �*J;# '" >��%�+'��&B �
#G'%, � ��,�"�&% 6-8 '%/%;B. �%D/( /�(�= �,���;*�# �"�?"�# �;�D#;#�B
�&'�J%'#= /��#'#���"'#=->�/)#'%'#=, # A�;%% �&"�J#1 �"�%? �&"; /�-
�#'"'&��. ��/)#'%''*1 �"�%? /%�D";�= '" >%�#@%�## &%��#&��##, �+-
�"'=%��1 �"�?��-/��#'"'&��. � >%�#�/ �",�'�D%'#= '" >;�$"/!% >�-
=�#;��B %$% )%&*�% �,���;*+ �"�?", >�# 7&�� /�" #, '#+ >*&";#�B �>"�#-
�"&B�= � ��%/;*�# �"�!"�#. 
��#'#�(G$#1 �"�%? �� ��%+ �;()"=+ >��-
<�'=; >�#J;*+ �"�?�� �� ���%1 &%��#&��##.

�#�. 2.2.9. ��"'#?* ()"�&!�� �A#&"'#= J%�&# �"�?�� (�>;�J'*% ;#'##) # J%�-
&# �"��! (J&�#+��*% ;#'##) �!";#�&�<� �(�;#!", Citellus variegatus, (�&"'��-
;%''*% �%&�/�� �"/#�&%;%�%&�## � >%�#�/ �>"�#�"'#1 (�"1 1987 <.) � J&"&%
��#,�'", �T� (>�: Ortega, 1990b).
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� >%�#�/ �>"�#�"'#1 �%D/( �"�?"�# >��#�+�/=& )"�&*% "<�%��#�'*%
!�'@;#!&*, # 7&�& @"!& >�/&�%�D/"%&�= &%�, )&� ( 77% ���A%1 7&�<� >�;" '"
&%;% �A'"�(D#�"G&�= �"'* # �;%/* (!(���. � �"��! &%;%�'*+ >���%D/%-
'#1 '% �&�%)%'� (Johnson, 1981). �#�&%�( �>"�#�"'#1 ( �!";#�&�<� �(�;#-
!" ��D'� �A�,'")#&B !"! >�;#<#'#G, ��'��"''(G '" �+�"'% �"��! �"�?"-
�# (male defense polygyny, Emlen, Oring, 1977; Dobson, 1984).

�)"�&!# �"��! � >%�#�/ A%�%�%''��&# # ;"!&"?##, " &"!D% � &%)%'#%
�%�=?" >��;% �*+�/" /%&%'*J%1 '" >��%�+'��&B, >%�%!�*�";#�B � ,'")#-
&%;B'�1 �&%>%'#, '� #+ “=/�"” ��&"�";#�B �A���A;%''*�# # �+�"'=%�*-
�#. � �"��!, ,"'#�"�J#+ )"�&#)'� >%�%!�*�"G$#%�= ()"�&!# �A#&"'#=,
�*=�;%'" >���&�"'�&�%''�-��%�%''A= #,�;=?#=, �*�"D"�J"=�= � &��, )&�
� ,�'% >%�%!�*�"'#= ()"�&!�� �'# !���#;#�B � �",'�% ��%�=.

���&'�J%'#% "<�'#�&#)%�!#+ # �#��;GA#�*+ !�'&"!&�� �%D/( �"�-
!"�# � ">�%;= >� #G'B ���&"�;=;� 6:4, # '" 7&�� ��'��"'## ��D'� �/%;"&B
�*��/ � >�%#�($%�&�%''� "'&"<�'#�&#)%�!#+ �&'�J%'#=+ �%D/( ���A=-
�# 7&�<� >�;". ����=$#% �"�!# A*;# "<�%��#�'*�# # >� �&'�J%'#G !
�,���;*� �"�?"� (Johnson, 1981).

�;�$"/B ()"�&!�� �A#&"'#=, ,"'#�"%�*+ /%&%'*J"�# � >%��*% /'#
>��;% �*+�/" '" >��%�+'��&B, A*;" �#'#�";B'�1 (�!�;� 1 �2), '� )%�%,
�%�=? ��"�'=;"�B � �",�%�"�# ()"�&!�� �,���;*+ ���A%1 (Johnson, 1981).

��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >��%;%'#1 �!";#�&�<� �(�;#!" '% �A'"�(D%'�.

��%�#!"'�!#1 �(�;#!, Citellus (Spermophilus) parryi, �"�>���&�"'%' �
�%�%��-���&�)'�1 �#A#�#, '" �(!�&!%, �;=�!%, � �%�%�'*+ >���#'?#=+ �"'"-
/* # '" '%!�&��*+ ��&���"+ �%�#'<��" ���=. ")";� ,#�'%1 �>=)!# ( 7&�<�
�#/" >�#+�/#&�= '" �!&=A�B #;# '�=A�B (Carl, 1971; Watton, Keenleyside, 1974).
�"�?* �*+�/=& '" >��%�+'��&B >��;% �>=)!# � �%�%/#'% #;# !�'?% ">�%;=,
�"�!# — �/'�1-/�(�= '%/%;=�# >�,D% (Hock, 1960, ?#&. >� Michener, 1984;
Green, 1977; �%�'=��!#1, 1984). �>"�#�"'#= �"�?�� � �"�!"�# >��#�+�/=& �
&%)%'#% �;%/(G$#+ /�(+ '%/%;B. �%�%�%''��&B /;#&�= 25 /'%1. ��%/'%% )#�;�
/%&%'*J%1 � �*��/!% ���&"�;=%& 7.6 (n=9). ��;�/'=! ��D/"%&�= � #G'% (Mayer,
1953; �%�'=��!#1, 1984), �!�;� �%�=?" '"+�/#&�= � '��% � �"�!�1, >��;% �*+�-
/" '" >��%�+'��&B %$% � &%)%'#% �%�=?" /%�D#&�= ��%�&% � �"&%�BG '" �/'��
()"�&!%, # ;#JB >�,/'%% >%�%+�/#& ! �"���&�=&%;B'�1 D#,'#. �'*�# �;��"-
�#, �"��%;%'#% ��;�/*+ ���A%1 >��#�+�/#& )%�%, 4 '%/%;# >��;% #+ �*+�/"
'" >��%�+'��&B. � ��,�"�&% 3-4 �%�=?%� ��;�/*% ,�%�B!# /��&#<"G& �",�%���
�,���;*+ ���A%1. � "�<(�&% �%D/( '#�# �&�%)"G&�= >%��*% "<�'#�&#)%�!#%
!�'&"!&*. � �!&=A�% �,���;*% # �%<�;%&!# ,"'#�"G& �&/%;B'*% <'%,/��*%
'��* # <�&��=&�= ! ,#�'%1 �>=)!% (Mayer, 1953; Mitchell, 1959; Carl, 1971;
Watton, Keenleyside, 1974; �%�'=��!#1, 1984).

����&�"'�&�%''(G �&�(!&(�( >��%;%'#1 "�%�#!"'�!�<� �(�;#!" #,(-
)";# � 1960–1961 <<. '" �;=�!% >�# '"A;G/%'## ," �%)%'*�# ���A=�# '"
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>;�$"/!% �",�%��� 30 <" (Carl, 1971). ����&�"'�&�%''�% �",�%$%'#% �+�"-
'=%�*+ ()"�&!�� �"�?�� '" >;�$"/!% '"A;G/%'#1 � !�'?% �%�'* # '")";%
;%&" >�!","'� '" �#�. 2.2.10.

�"D/*1 �"�%? �%�'�1 ,"'#�"%& �&/%;B'*1 �+�"'=%�*1 ()"�&�!, � >�%-
/%;"+ !�&���<� �A��'��*�"G&�= �*J%/J#% #, �>=)!# �"�!#. ���;%/'#%
'% ()"�&�(G& � &%��#&��#";B'*+ !�'@;#!&"+. ��;# �,���;"= �"�!" �!�'-
)"&%;B'� ,"'#�"%& <'%,/��(G '��(, /�(<#% ���A# &�<� D% >�;" #,A%<"G&
>�#A;#D"&B�= ! %% '��%. ����% &%��#&��#";B'*+, � >��%;%'#=+ "�%�#-
!"'�!�<� �(�;#!" ��<(& >�#�(&�&���"&B �"�?*, '% #�%G$#% �+�"'=%�*+
&%��#&��#1, # ���&�%&�&�%''�, >�;()"G$#% �%'BJ% J"'��� '" �>"�#�"-
'#% � �"�!"�#. �'# ��<(& �A��'��"&B�= '" ()"�&!% !"!�<�-;#A� �"�?"-
�%,#/%'&" � �;()"% %<� <#A%;#. � 1961 <. '" >;�$"/!% '"A;G/%'#1 �",�%���
30 <" '"�)#&*�";# 13 �"�?�� � �+�"'=%�*�# ()"�&!"�# �A#&"'#=, )"�&B
!�&��*+ >�!","'" '" �#�. 2.2.10. �",�%�* ()"�&!�� �A#&"'#= �"�?�� ,"�#�%-
;# �& �A#;#= !�����, # �"�*% !�(>'*% #, '#+ �"�>�;"<";#�B � A#�&�>"+,
'"#A�;%% A%/'*+ !���"�#. �#'#�";B'*1 �+�"'=%�*1 ()"�&�! �"�?" ,"-
'#�"; >;�$"/B 0.14 <", " �"�"= A�;BJ"= &%��#&��#= �+�"&*�";" 21.8 <".
��%/'#% �",�%�* &%��#&��##, ,"'#�"%��1 �"�?"�# �%�'�1, ���&"�;=;#
12.3 <". �"�!# �*A#�";# >�/+�/=$#% <'%,/��*% '��* '" ()"�&!% A;#D"1-
J%<� �"�?" # � '%!�&��*+ �;()"=+ A%�>�%>=&�&�%''� >%�%+�/#;# '" ()"�&-
!# ���%/'#+ �"�?��, %�;# '"+�/#;# &"� A�;%% A;"<�>�#=&'*% (�;��#=. �"-
�%? '% /%��'�&�#���"; '#!"!�1 "<�%��## � �;()"% >�=�;%'#= '" ���%�
()"�&!% '%,'"!���1 �"�!# (Carl, 1971).

�� /�(<#� /"''*�, ()"�&!# �A#&"'#= �"�?�� � >%�#�/ �>"�#�"'#1 ,'"-
)#&%;B'� >%�%!�*�"G&�=, '� � >�%/%;"+ !"D/�<� ()"�&!" ��&"%&�= #,�;#��-
�"''�% “=/��”, >;�$"/B !�&���<� � ��%/'%� ���&"�;=%& 28% �& >;�$"/#

�#�. 2.2.10.  �+�"'=%�*% &%��#&��## (,"J&�#+��"'*) ���B�# �,���;*+ �"�?��
"�%�#!"'�!�<� �(�;#!", Citellus parryi, � �"% () # #G'% (%) 1961 <. �#@�"�# (!"-
,"'* '��%�" ,�%�B!��, &�)!"�# — �"�>�;�D%'#% <'%,/��*+ '�� (>�: Carl, 1971, �
#,�%'%'#=�#).
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��%<� ()"�&!". � >%�#�/, !�</" �"�!# �*!"��;#�"G& /%&%'*J%1, �",�%�*
"A��;G&'� ��'�>�;#,#���"''�<� �"�?�� “=/�"” ()"�&!" (�%;#)#�"G&�= '"
75–80% (McLean, 1983). "A;G/%'#= ��#/%&%;B�&�(G&, )&� � �"%, � >%�#�/
�"����*+ &%��#&��#";B'*+ !�'@;#!&�� # �"�>�%/%;%'#= ()"�&!�� �A#&"'#=,
�"�?* ��G& �/�;B <�"'#? ���#+ �+�"'=%�*+ &%��#&��#1 (<;(A;%'#= � >�)�%
/#"�%&��� 5–8 �� # <;(A#'�1 �& 10 /� 25 ��. �"!#% (<;(A;%'#= >�=�;=G&�=
��",( >��;% >�<�"'#)'*+ �+�"&�! �%D/( ���A=�#-���%/=�# #, >�-�#/#���(,
�;(D"& �"�!%�"�# ,"'#�"%��1 &%��#&��## (Carl, 1971).


%&";B'�% #��;%/��"'#% ��?#";B'�<� >��%/%'#= "�!&#)%�!�<� �(�;#-
!" >���%/%'� � (�;��#=+ ��/%�D"'#= ,�%�B!�� � ��;B%�% >;�$"/BG 700 �2

(Watton, Keenleyside, 1974). �"! >�!",";# '"A;G/%'#=, /"D% '" �<�"'#-
)%''�1 >;�$"/# ��;B%�* ( )"�&# �,���;*+ ���A%1 >��=�;=;��B &%��#&�-
�#";B'�% >��%/%'#%: �'# �+�"'=;# >���&�"'�&�� �A;#,# <'%,/���1 '��*.
� &%��#&��#";B'*+ !�'@;#!&"+ �&�%)%'* A�!��*% �&�1!#, �*>"/*, >�%-
�;%/��"'#=, �+�"&!#, " &"!D% �"�!#����)'�% >��%/%'#% — >�&#�"'#% $%)-
'*�# D%;%,"�# � �",;#)'*% �AU%!&* �A;#,# �*+�/�� #, '��*. %!�&��*%
���A# '% #�%;# �+�"'=%�*+ ()"�&!�� # ,"'#�";# ��%�%''*% (A%D#$" '"
>%�#@%�## ��;B%�*. �#&(";#,��"''�% "<�'#�&#)%�!�% >��%/%'#% � �#/%
A�!��*+ �&�%! (<��,* )"$% ��%<� /%��'�&�#���";# &%��#&��#";B'*% �"�-
?*. ��/�A'�% >��%/%'#% �&�%)%'� # � >�#��/% (Carl, 1971), !�</" �"�?*-
���%/# >��;% �,"#�'�1 /%��'�&�"?## A�!��*+ �&�%! >%�%+�/#;# ! �+�"&-
!"�, /;=$#��= �& '%�!�;B!#+ �%!('/ /� �/'�1 �#'(&*. ��%#�($%�&�� �
&%��#&��#";B'*+ !�'@;#!&"+ )"$% >�;()"G& ���A#, >%��*�# ,"'=�J#% #
>��%&#�J#% ���1 ()"�&�!, " &"!D% ���A#, �&;#)"G$#%�= A�;BJ%1 �"���1
&%;". �/'"!� ��'��'(G ��;B � A��BA% ," &%��#&��#G #<�"%& @"!&�� >%�-
�%'�&�", &�</" !"! �%� ,�%�B!" (!"! >�!","&%;B ��,�"�&") #�%%& �&����&%-
>%''�% ,'")%'#% (Watton, Keenleyside, 1974).

"A;G/%'#= � >�#��/% >�!",*�"G&, )&� � #G;% "<�%��#�'*% �,"#��/%1-
�&�#= �%D/( ���A=�# >�%!�"$"G&�=, '� ��,�A'��;=G&�= � '")";% "�<(�&",
# #+ )"�&�&" >��&%>%''� (�%;#)#�"%&�=, >�#)%� "<�%��#�'*% !�'&"!&* �&-
�%)"G&�= '% &�;B!� �%D/( �,���;*�# ,�%�B!"�#, '� # �%D/( �%<�;%&!"�#.
��%/�%&�� &%��#&��#";B'*+ !�'@;#!&�� � !�'?% ;%&" �;(D"& '%A�;BJ#%
()"�&!# �A#&"'#=, �A*)'� '% >�%�*J"G$#% 30 � � >�>%�%)'#!%, � �"�>�-
;�D%''�1 � ?%'&�% <'%,/���1 '���1. � �%�%/#'% �%'&=A�= &%��#&��#";B-
'*% !�'@;#!&* �'��B >�%!�"$"G&�=, >��!�;B!( ��% >�/+�/=$#% /;= ,#�-
'%1 �>=)!# '��* �!",*�"G&�= �"�>�%/%;%''*�# �%D/( �,���;*�# ���A=-
�# # �%<�;%&!"�# (Carl, 1971).

�,()%'#% ���A%''��&%1 �"��%;%'#= ��;�/'=!" "�%�#!"'�!�<� �(�;#!"
>�!",";�, )&� �"�?* >%�%�%$"G&�= '" ,'")#&%;B'� A�;BJ%% �"��&�='#% �
��"�'%'## � �"�!"�#. � )"�&'��&#, ;#JB 1.3% �& �A$%<� )#�;" <�/��";*+
�"�?�� ,"'#�";# ()"�&!# �A#&"'#= � �"/#(�% 200 � �& �"&%�#'�!�<� ()"�&-
!", &�</" !"! /�;= <�/��";*+ �"��! '" &�1 D% >;�$"/# A*;" ,'")#&%;B'�
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A�;BJ%1 — 41.6%
(McLean, 1982). �"��%-
;%'#% �"��!, /��&#<-
J#+ >�;���1 ,�%;��&#,
�&�%)"%&�= !�"1'% �%/-
!�, &�</" !"! �,���;*%
�"�?* ��<(& >%�%�%-
$"&B�= '" ,'")#&%;B-
'*% �"��&�='#= � >�#�-
!"+ >�/+�/=$%<� ()"�-
&!" �A#&"'#=. � �%,(;B-
&"&%, � >��%;%'#=+ "�%-
�#!"'�!�<� �(�;#!"
��,'#!"G& /#@@(,'*%
"<�%<"?## �"��!, '"+�-
/=$#+�= � A;#,!�� ��/-
�&�%, '">�#�%� �"�!#
� �,���;*�# /�)%�B�#

;#A� �%�&�#'�!#% <�(>>#���!#. �,"#��/%1�&�#= �%D/( ��/�&�%''*�# �"�-
!"�# �&;#)"G&�= &�;%�"'&'��&BG (�#�. 2.2.11), �*�"D"G$%1�= � >��*J%'-
'�1 )"�&�&% �#��;GA#�*+ !�'&"!&��, � &�� )#�;% �,"#�'*+ )#�&�! (";;�<�(-
�#'<), !�&��*% '# �",( '% ,"�%<#�&�#���"'* �� �,"#��/%1�&�#=+ �%D/( '%-
��/�&�%''*�# �"�!"�#. �;;�<�(�#'< �&�%)"%&�= &�;B!� �"''%1 �%�'�1, #
;#JB >�# (�;��##, )&� +�&= A* �/'" #, �"��! � /#"/% %$% '% �>"�#�";"�B �
�"�?��. � ��/�&�%''*+ �"��! ()"�&!# �A#&"'#= >%�%!�*�"G&�= � ,'")#&%;B-
'� A�;BJ%1 �&%>%'#, )%� ( '%��/�&�%''*+ (McLean, 1982).

� �"���"&�#�"%��1 !"&%<��## �#/��, >�-�#/#���(, ��D'� �&'%�&# #
!�">)"&�<� �(�;#!", Citellus suslicus, �"�>���&�"'%''�<� � �&%>'*+ �%<#�'"+
���&�)'�1 ����>*. �*+�/ #, �>=)!# �,���;*+ ���A%1 7&�<� �#/" �&�%)"%&�=
� @%��";%-�"�&%, " ,";%<"'#% � �>=)!( — � #G'%-#G;%. ��;�/*% ,�%�B!#
(+�/=& � �>=)!( '" 1.5–2 �%�=?" >�,D% �,���;*+ ���A%1. � "�<(�&%-�%'&=A�%
�&�%)"%&�= !�"&!���%�%''*1 �*+�/ )"�&# �"�?�� #, �>=)!# /;= >�>�;'%-
'#= #�&�$#�J#+�= ,">"��� D#�". ��;"<"G&, )&� �"''%% �'#D%'#% "!&#�'�-
�&# �,���;*+ �"�?��, >�#+�/=$%%�= '" >%�#�/ �"��%;%'#= ��;�/'=!", ��-
;"A;=%& '">�=D%''��&B &%��#&��#";B'*+ �&'�J%'#1 � >��%;%'#=+ 7&�<�
�#/" (��A!��, 1982).

����&�"'�&�%''(G �&�(!&(�( >��%;%'#1 !�">)"&�<� �(�;#!" #,()";# �
�/%��!�1 �A;"�&# � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;����, " &"!D%
>(&%� �#,(";B'*+ '"A;G/%'#1 ," �%)%'*�# ���A=�# (��A!��, 1976, 1978,
2003). �%��*�# �& ,#�'%1 �>=)!# >��A(D/"G&�= �"�?*, !�&��*% >�'")";(
�";�>�/�#D'* # �%/!� !�'&"!&#�(G& /�(< � /�(<��. ��,/'%% �%D/( '#�#
�&�%)"G&�= �+�"&!# # >�%�;%/��"'#=, � �%,(;B&"&% !�&��*+ ( '%!�&��*+ ���-

�#�. 2.2.11. ���&'�J%'#% "<�'#�&#)%�!#+ (I), '%1&-
�";B'*+ (II) # �#��;GA#�*+ (III) "!&�� �� �,"#��-
/%1�&�#=+ �%D/( ��/�&�%''*�# # '%��/�&�%''*�#
�"�!"�# � >��%;%'#=+ "�%�#!"'�!�<� �(�;#!",
Citellus parryi (>�: McLean, 1982).
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A%1 >�=�;=G&�= �;%/* >�!(��� # (!���)%''*% +���&*. ��%''� �%�'�1, !�<-
/" �"�!# %$% '% �*J;# #, �>=)!#, ��D'� '"A;G/"&B �'�<�)#�;%''*% �+�"&-
!# �%D/( �"�?"�# # >��/�;D#&%;B'*% )%;'�)'*% >�%�;%/��"'#=, !�</"
��>%�'#!# '%�/'�!�"&'� �%'=G&�= ��;=�#, /��&#<'(� �>�%/%;%''�<� �(-
A%D" '" <�"'#?% ���#+ ()"�&!��. ��/�A'*1 +"�"!&%� �,"#��/%1�&�#1 &%�'�
��=,"' � �+�"'�1 &%��#&��##. " ��'��"'## �%<#�&�"?#1 >�;�D%'#= ,�%�B-
!�� �� ��%�= &%��#&��#";B'*+ !�'@;#!&�� ��D'� �>�%/%;#&B <�"'#?* #+
()"�&!�� (�#�. 2.2.12).

|���#���"'#% &%��#&��#";B'�1 �&�(!&(�* � �#/% )"�&#)'� �A���A-
;%''*+ # �+�"'=%�*+ ()"�&!�� �A#&"'#= �"�?�� ,"�%�J"%&�= ! '")";( >��-
A(D/%'#= �"��!. � >%�#�/ �>"�#�"'#1 �&�;!'��%'#= �%D/( �"�?"�# >�#-
�A�%&"G& '"#A�;%% �"����*1 +"�"!&%�. ��;# >��;% �*+�/" '" >��%�+'��&B
>%��*+ �"��! �&�%)";# �/#' "<�%��#�'*1 !�'&"!& �%D/( �"�?"�# ," 1 )"�
'"A;G/%'#1, &� )%�%, 10 /'%1 #+ ��%/'%% )#�;� ��,���;� /� 6.3 (��A!��,
1976, 1978). � >%�#�/ �>"�#�"'#1 �!�;� �%?%>&#�'�1 �"�!# #'�</" ��A#�"-
%&�= '%�!�;B!� �"�?��, # �%D/( '#�# ��,'#!"G& "<�%��#�'*% �&�;!'��%-
'#=. ����%'B "<�%��#�'��&# �"�?�� �;#=%& '" �",�%�* #+ ()"�&!�� �A#&"-
'#=. �&�%)%'�, )&� '%!�&��*% �"�?* >��=�;=;# "<�%��#�'��&B ! /�(<#�
���A=� &�<� D% >�;" � �"/#(�% 10–15 � �& ���%1 >��&�=''�1 '��*, /�(<#%
D% '">"/";# '" '%,'"!��*+
�"�?�� ;#JB � '%>���%/�&�%'-
'�1 A;#,��&# �& '��*.

� �"��! �+�"'" &%��#&��##
�&�%)"%&�= � >%�#�/ A%�%�%'-
'��&#, >�# 7&�� �'# "&"!(G&
;GA(G >�#A;#D"G$(G�= ! #+
()"�&!( �A#&"'#= ���AB. �+�"-
'" &%��#&��## >�%!�"$"%&�= �
'")";�� �"��%;%'#= ��;�/'=!".

��;�/*% ,�%�B!# �"��%;=-
G&�= � ��,�"�&% 2–2.5 �%�=?%�
# ,"'#�"G& #'/#�#/(";B'*%
()"�&!# �A#&"'#=. �� �&���1
>�;��#'* #G'= � >�>(;=?#=+
!�">)"&�<� �(�;#!" '"A;G/"-
G&�= "<�%��#�'*% �&�;!'��%-
'#= �%D/( �%<�;%&!"�#. �"!#�
�A�",��, ( �"���"&�#�"%��<�
�#/" �+�"'=%�*% #'/#�#/(";B-
'*% ()"�&!# �A#&"'#= ,"'#�"-
G& !"! �,���;*%, &"! # ��;�-
/*% ���A#.

�#�. 2.2.12. �"�>�;�D%'#% �+�"'=%�*+ ()"-
�&!�� �A#&"'#= �"�?�� !�">)"&�<� �(�;#!",
Citellus suslicus, '" �/'�1 #, >;�$"/�! �%-
)%'#= � @%��";%-�"�&% 1975 <. � �/%��!�1
�A;"�&#. 1 — �%�&" '">"/%'#1 ��%/;*+ �"�-
?�� '" >�#�=,"''*+ “)(D"!��”, 2 — '��*
�"�?��, 3 — '��* �"��! (>�: ��A!��, 1978,
� #,�%'%'#=�#).
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��">)"&��( �(�;#!( ���1�&�%''" /��&"&�)'� =�!� �*�"D%''"= ��%/-
;��&B: ,�%�B!#, �&;��;%''*% � �"�&%-">�%;%, ��&"�";#�B '" ���#+ ()"�&!"+
�A#&"'#= � �"% # ;%&'#% �%�=?*, " �'�<#% #, '#+ — '" >��&=D%'## /�(+-
&�%+ ;%& (��A!��, 1978).

Z"�"!&%�'�1 ���A%''��&BG &%��#&��#";B'�<� >��%/%'#= !�">)"&�<�
�(�;#!" =�;=%&�= >��=�;%'#% >��*J%''�1 &�;%�"'&'��&# ! ���A=�-���%-
/=�,  # )"�&B &%��#&��## �'# #�>�;B,(G& ����%�&'�. ��;%�"'&'��&B >��-
=�;=%&�=, >�%D/% ��%<�, � &��, )&� >�=�*% "<�%��#�'*% !�'&"!&* �%D/(
,�%�B!"�#-���%/=�# �&�%)"G&�= �%/!�, " &%��#&��#";B'*% �&�;!'��%'#=
�<�"'#)#�"G&�= (<��D"G$#�# >�,"�# # �*>"/"�#, '% ��>����D/"G$#-
�#�= >�%�;%/��"'#%�.

�%��#&��#";B'��&B �"�?�� �!",*�"%&�= '" #+ ()"�&## � �",�'�D%'##.
���A(D/%'#% ���A%1 7&�<� >�;" �& �>=)!# � �&/%;B'*% <�/* �"�&=<#�"%&-
�= '" >�;&��" �%�=?". �"�?*, �*J%/J#% #, �>=)!# >��;%/'#�#, �!",*�"-
G&�= � �#&("?##, !�</" '"#A�;%% A;"<�>�#=&'*% ()"�&!# (D% ,"'=&* �"-
'%% >��A(/#�J#�#�= ��>%�'#!"�#. � ��=,# � 7&#� �'# �*'(D/%'* ,"'#-
�"&B >�/)#'%''�% >�;�D%'#% � >��%;%'## ;#A� �*�%;=&B�= � �%'%% �>&#-
�";B'*% A#�&�>*, # #+ ��,��D'��&# �>"�#�"'#= � �"�!"�# � &%!($%�
<�/( �!",*�"G&�= �($%�&�%''� �<�"'#)%''*�#.

�%��#&��#";B'*% �"�?*, >��A(/#�J#%�= �"'BJ% /�(<#+, �>"�#�"G&-
�= � '%�!�;B!#�# �"�!"�#, )B# <'%,/��*% ()"�&!# �!",";#�B � >�%/%;"+
#+ �+�"'=%�*+ &%��#&��#1 (��A!��, 1976). " +"�"!&%�% �",�'�D%'#= �!"-
,*�"%&�= # >;�&'��&B >�>(;=?##: � >��%;%'#=+ � �*��!�1 )#�;%''��&BG
��,'#!"%& /%@#?#& >�#<�/'*+ /;= ,"�%;%'#= ()"�&!�� �A#&"'#=, � ��=,# �
)%� �%,!� >��*J"%&�= "<�%��#�'��&B ���A%1-�%,#/%'&�� >� �&'�J%'#G !
�"��%;=G$#��= �#<�"'&"�, !�&��*% '% #�%G& ��,��D'��&# ,"!�%>#&B�=
� >%�%(>;�&'%''*+ >��%;%'#=+. �� 7&�1 >�#)#'%, ��%/# ��%/;�<� �,���;�-
<� '"�%;%'#= ��,�"�&"%& )"�&�&" ��/�&�%''*+ �>"�#�"'#1, !�&��*% >�#��-
/=& ! �'#D%'#G >;�/��#&��&# �"��! (��A!��, 2003).

�";*1 �(�;#!, Citellus pygmaeus, �"�>���&�"'%' � �&%>'*+ �"1�'"+
G<" ����## # �","+�&"'". �&�& �#/ �&;#)"%&�= �&'��#&%;B'� �*��!�1 >;�-
/��#&��&BG: ��%/'%% )#�;� 7�A�#�'�� ( A%�%�%''*+ �"��! � �",'*+ �%-
<#�'"+ �"�B#�(%& �& 6.0 /� 8.7 (�*/*�A"%�, 1980; �/��#!�� # /�., 2005).

����&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >�>(;=?#1 �";�<� �(�;#-
!" #,()";# � ��%/!"�!",B%, �%�%�'�� ��#!"�>## # �">"/'�� �","+�&"'%
(�"�J"��!#1, 1957; ��;/"&��", 1962; ��;��"&#', 1975; �(,'%?��, 1976;
�"<��%/��, 1980; T#;��, 1983; �/��#!�� # /�., 2003). ��<;"�'� ;#&%�"-
&(�'*� /"''*�, �,���;*% ���A# 7&�<� �#/" ,"'#�"G& �+�"'=%�*% ()"�&-
!# �A#&"'#=, �/'"!� <�"'#?* ()"�&!�� )"�&#)'� >%�%!�*�"G&�=, ���A%'-
'� >�# �*��!�1 >;�&'��&# '"�%;%'#= # � �%,�' �>"�#�"'#1. �%� '% �%'%%,
“=/�"” ()"�&!�� ��%</" ��&"G&�= >���&�"'�&�%''� �A���A;%''*�#. � ,�'%
>%�%!�*�"'#= '%�!�;B!#+ ()"�&!��, </% ,�%�B!# �%<(;=�'� !���=&�= ����%-
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�&'�, #+ �,"#���&'�J%'#= ��<(& A*&B � ,'")#&%;B'�1 �&%>%'# &�;%�"'&'*-
�# # '% ��>����D/"G&�= "<�%��#�'*�# �,"#��/%1�&�#=�#. �"�?* � >%�#-
�/ A%�%�%''��&# �"��! # �*!"��;#�"'#= ��;�/'=!" '%�%/!� �&�%;=G&�=
'" ���%/'#% '��*, �"�>�;"<"G$#%�= �=/�� � ()"�&!"�# �"��! (�"�J"��-
!#1, 1957; �(,'%?��, 1976).

�",�%�* #'/#�#/(";B'*+ ()"�&!�� �"�B#�(G& � ,"�#�#���&# �& �A#-
;#= !����� # @#,#�;�<#)%�!�<� ���&�='#= ���A%1. �;�$"/B ()"�&!�� �A#-
&"'#= �"�?�� >��&%>%''� (�%'BJ"%&�= � &%)%'#% >%�#�/" '",%�'�1 "!-
&#�'��&# (�& >��A(D/%'#= /� �)%�%/'�1 �>=)!#), " ( �"��!, '">��&#�, (�%-
;#)#�"%&�= >��;% �"��%;%'#= ��;�/'=!" (�/��#!�� # /�., 2003).


"''*% !"�&#���"'#= ��#/%&%;B�&�(G&, )&� >;�$"/B ()"�&!�� �,���-
;*+ ���A%1 ,"�#�#& # �& <%�<�"@#)%�!#+ (�;��#1: � �%�%�'�� ��#"�";B%
�'" ���&"�;=%& � ��%/'%� 0.42 <", " � ��#/�'�!#+ �&%>=+ — 0.15 <"  (�"�-
J"��!#1, 1957). � �%,�@#;B'*+ �%�&��A#&"'#=+ >(�&*''�1 ,�'*, A�<"-
&*+ !���"�#, ()"�&!# �A#&"'#= �($%�&�%''� �%'BJ% (� ��%/'%� 0.34 <"),
)%� '" >;"!��'*+ ()"�&!"+ � >;�+#�# !�����*�# (�;��#=�# (� ��%/'%�
0.54 <"). � (�;��#=+ �%�%�'�<� ��#"�";B= ()"�&!# �"�?�� # �"��! ,"'#-
�";# >;�$"/B � ��%/'%� 0.40 # 0.37 <", ���&�%&�&�%''�. � ��#/�'�!#+
�&%>=+ �"�?* ,"'#�";# ()"�&!# �/��% �%'BJ%1 >;�$"/# (� ��%/'%� 0.09
<") � ��"�'%'## � �"�!"�# (� ��%/'%� 0.17 <"). "#A�;BJ%1 �%;#)#'�1 �&;#-
)";#�B <'%,/��*% ()"�&!# �",�'�D"G$#+�= �"��! (� ��%/'%� 0.47 <"), ���-
A%''� � >%�#�/ ��;�)'�<� ��!"��;#�"'#= ��;�/'=!". �� �!�')"'## �"��%-
;%'#= ��;�/*+ ���A%1 # >%�%/ ,";%<"'#%� � �>=)!( >;�$"/B ()"�&!�� �A#-
&"'#= ��!�"$";"�B >�#A;#,#&%;B'� '" 35% (�"�J"��!#1, 1957).

� �%�%�'�� ��#!"�>## �",�%�* �(&�)'*+ ()"�&!�� �,���;*+ �"�?��
�& �%�'* ! ;%&( ,"!�'��%�'� (�%'BJ";#�B, # >%�%/ ,";%<"'#%� � �>=)!(
#+ >;�$"/B ��!�"$";"�B /� 240 �2. � �"��!, '">��&#�, �",�%�* �(&�)'*+
()"�&!�� �& �%�'* ! ;%&( (�%;#)#�";#�B � 527–577 �2 /� 2750 �2, # ;#JB
>%�%/ ,";%<"'#%� � �>=)!( (�%'BJ";#�B (�(,'%?��, 1976).

�'%,/��"= '��" ( �";�<� �(�;#!" )"$% �"�>�;�D%'" '% � ?%'&�% #'/#-
�#/(";B'�<� ()"�&!", " A;#D% ! >%�#@%�##. ���#�� <'%,/���1 '��*, '"
()"�&!% �"�>�;"<"%&�= 7–8 (� >(�&*''�1 ,�'% — 14-16) ,"$#&'*+ '�� (�"�-
J"��!#1, 1957).

�<�%��#�'*% !�'@;#!&* �%D/( ���A=�#-���%/=�# ( �";�<� �(�;#!"
�&�%)"G&�= �)%'B )"�&�. Z"�"!&%� �,"#��/%1�&�#1 �%'=%&�= '" >��&=D%-
'## ��%<� �%,�'" '",%�'�1 "!&#�'��&# 7&�<� �#/". � >%�#�/ �>"�#�"'#1, "
&"!D% � '")";�� �"��%;%'#= ��;�/'=!", '"�(J%'#= <�"'#? #'/#�#/(";B-
'*+ ()"�&!�� ��%�%''* # !�"&!����)'*. � /�(<#% >%�#�/* &%��#&��#";B-
'*% !�'@;#!&* >��#�+�/=& �%<(;=�'�, # )"�&�&" "<�%��#�'*+ �,"#��/%1-
�&�#1 �%D/( �,���;*�# ���A=�# >��*J"%&�=. � �%,(;B&"&% ��D%& >��#�-
+�/#&B >%�%�"�>�%/%;%'#% <'%,/��*+ ()"�&!�� # #,�%'%'#% >;�&'��&#
'"�%;%'#= � ;�!";B'*+ >�>(;=?#=+.
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�"��%;=G$#%�= ��;�/*% ,�%�B!# ��<(& ,"'#�"&B ()"�&!# �A#&"'#= ,"-
;%<J#+ � �>=)!( �,���;*+ �"�?�� # =;��*+ �"��!. �&� �&��#)'�% ,"�%;%'#%
>�#��/#& ! >%�%�"�>�%/%;%'#G ()"�&!�� �A#&"'#= �;%/(G$%1 �%�'�1, >�-
�!�;B!( >%�%,#���"�J#% <�/��";*% ,�%�B!# �*+�/=& '" >��%�+'��&B '" (D%
,"'=&*+ ()"�&!"+ �,���;*+ ���A%1, >��A(/#�J#+�= � A�;%% �"''#% ���!#. �
�%,(;B&"&% <�/��";*% ,�%�B!# �*'(D/%'* >�!#/"&B ,#����)'*% '��* #
�#<�#���"&B � >�#�!"+ '%,"'=&�1 &%��#&��##. ��;%/�&�#% 7&�<� �%�%''%%
>%�%�"�>�%/%;%'#% >;�&'��&# '"�%;%'#= �(�;#!�� &"!D% ,"!�'��%�'�, !"!
# >%�%�"�>�%/%;%'#% � >%�#�/ �"��%;%'#= ��;�/'=!". � �%,(;B&"&% (D%
)%�%, /�% '%/%;# >��;% �!�')"'#= �*+�/" #, �>=)!# >%�%,#���"�J#+ ,�%�B-
!�� >;�&'��&B '"�%;%'#= #,�%'=%&�= �%�B�" �($%�&�%''�.

Z"�"!&%� #�>�;B,��"'#= >���&�"'�&�" � >��%;%'#=+ �";�<� �(�;#!" �
�">"/'�� �","+�&"'% # ��;<�<�"/�!�1 �A;"�&# A�;%% >�/��A'� #,()%' �
>%�#�/, ,"+�"&*�"G$#1 >��;%/'#% �&"/## A%�%�%''��&# �"��!, �*!"��-
;#�"'#% ��;�/'=!" # >%��*% /'# >��;% �*+�/" ��;�/*+ ,�%�B!�� '" >�-
�%�+'��&B (��;/"&��", 1962). ��# '#,!�1 >;�&'��&# '"�%;%'#= �"�?* ,"-
'#�";# ()"�&!# �A#&"'#= >;�$"/BG �& 0.65 /� 1.10 <". �� ���#� �",�%-
�"� ()"�&!# �"�?�� ,'")#&%;B'� >�%���+�/#;# ()"�&!# �A#&"'#= �"��!,
>;�$"/B !�&��*+ �"�B#���";" �& 0.45 /� 0.65 <". ��# �*��!�1 >;�&'��&#
'"�%;%'#= ()"�&!# �A#&"'#= ��!�"$";#�B � �",�%�"+: ( �"�?�� � ��%/'%�
/� 0.38 <", ( �"��! — /� 0.24 <". �"�?* >�# '#,!�1 >;�&'��&# '"�%;%'#=
#�>�;B,��";# ���# ()"�&!# '%�"�'��%�'�: �*/%;=;#�B '"#A�;%% >�%/>�-
)#&"%�*% �%�&" !���%D!# # �%/!� >��%$"%�*% ;�!(�*. � �"��! � &%+ D%
(�;��#=+ �&�(!&(�" #�>�;B,��"'#= ()"�&!�� A*;" �;"A� /#@@%�%'?#��-
�"''�1 #,-," �%'BJ#+ #+ �",�%���. ��# ,'")#&%;B'�� (�%;#)%'## >;�&-
'��&# '"�%;%'#= �&�(!&(�" #�>�;B,��"'#= >���&�"'�&�" � >�%/%;"+ #'/#-
�#/(";B'*+ ()"�&!�� �"�?�� # �"��! �&"'��#;"�B A�;%% �/'���/'�1.

��# '#,!�1 >;�&'��&# '"�%;%'#= ���%/'#% ()"�&!# �A#&"'#= ,�%�B!��
>%�%!�*�";#�B ;#JB )"�&#)'� (�#�. 2.2.13). Z"�"!&%� #�>�;B,��"'#= ,�'*
>%�%!�*�"'#= ���%/'#+ ()"�&!�� �>�%/%;=%&�= %% !������1 ?%''��&BG. ��;#
&"!��"= '#,!", ���A#-���%/# �%/!� >��%$"G& ,�'( �,"#�'�<� >%�%!�*�"-
'#= ()"�&!�� # �%/!� !�'&"!&#�(G& /�(< � /�(<��. ��;# D% �A;"�&B >%�%-
!�*�"'#= �"�>�;"<"%&�= � �%�&"+ � �A#;#%� !�����*+ �"�&%'#1, ���A#-
���%/# '%�%/!� !���=&�= � '%>���%/�&�%''�1 A;#,��&# /�(< �& /�(<" # >�-
�%$"G& �/'# # &% D% ,"$#&'*% '��*.

�&%>%'B >%�%!�*�"'#= #'/#�#/(";B'*+ ()"�&!�� �%,!� ��,�"�&"%& >�#
�*��!�1 >;�&'��&# '"�%;%'#= (�#�. 2.2.14). � 7&�� �;()"% &�(/'� �*/%;#&B
&( )"�&B #'/#�#/(";B'�<� ()"�&!", !�&��(G #�>�;B,(%& �/#' ,�%�%!, >�-
�!�;B!( %% �",�%�* '%�%;#!# (�A*)'� � �"/#(�% 2-3 � �& >��&�=''�1 '��*).
���&�=''"= '��" � 7&#+ (�;��#=+ �"�>�;"<"%&�= � &�1 )"�&# #'/#�#/(";B'�-
<� ()"�&!", !�&��"= >%�%!�*�"%&�= '"#�%'BJ#� )#�;�� ()"�&!�� ���A%1-
���%/%1, # &�;B!� 7&" '��" #�>�;B,(%&�= �/'#� ,�%�B!��. �'")#&%;B'"= �&%-



129

>%'B >%�%!�*�"'#= #'/#�#/(-
";B'*+ ()"�&!�� '%�!�;B!#+
���A%1 � (�;��#=+ �*��!�1
>;�&'��&# '"�%;%'#= >�#��/#&
! �%,!��( ��,�"�&"'#G )#�;"
!�'&"!&�� �%D/( ���A=�#-��-
�%/=�#.

"A;G/%'#= >�!",*�"G&,
)&� "<�%��#�'*% !�'@;#!&*
�%D/( �,���;*�# ���A=�# �
>��%;%'#=+ �";�<� �(�;#!" �&-
'��#&%;B'� �%/!# # �&�%)"G&-
�= &�;B!� � &%+ �;()"=+, !�</"
�/#' ,�%�%! ,"+�/#& � >��&�='-
'(G '��( /�(<�<�, &.%. �!",*-
�"%&�= '" �+�"'=%��1 &%��#&�-
�##, +�&= %% �",�%�* >�# �*-
��!�1 >;�&'��&# '"�%;%'#=
�)%'B '%�%;#!#. Z�,=#' '��*
>��<�'=%& >�#J%;B?", '� >�%-
�;%/��"'#% >�%!�"$"%&�= ��"-
,(, !"! &�;B!� �A" ,�%�B!" �!"-
,*�"G&�= �'% '��* # ," >�%/%-
;"�# �+�"'=%��1 &%��#&��##.
" ����%�&'� #�>�;B,(%��1
&%��#&��## ,�%�B!# '% >��=�-
;=G& "<�%��#�'��&# >� �&'�-
J%'#G /�(< ! /�(<(. ��;# '"
�+�"'=%��1 &%��#&��## �!",*-
�"%&�= ,�%�%!, ()"�&�! !�&���-
<� �"�>�;"<"%&�= '" ,'")#&%;B-
'�� �& '%% (/";%'##, �' '%�%/;%''� >�/�%�<"%&�= >�%�;%/��"'#G �� �&�-
��'* +�,=#'" &%��#&��##, ! !�&����( >�#��%/#'=G&�= # /�(<#% ���A#-
���%/#, ()"�&!# !�&��*+ �,"#�'� >%�%!�*�"G&�=. "#A�;BJ"= "<�%��#�-
'��&B ���A%1-�%,#/%'&�� >��=�;=%&�= �� �,"#��/%1�&�#=+ �� ,�%�B!"�#,
!�&��*% >%�%�%$"G&�= � >�#�!"+ '%,"'=&�1 &%��#&��##. �"!#� �A�",��,
�+�"'" &%��#&��## ( �";�<� �(�;#!" >��=�;=%&�= �� ��%+ �;()"=+, '� /#@-
@%�%'?#���"''�: “=/��” ()"�&!", �!�;B A* �";*� �'� '# A*;�, �+�"'=%&�=
�& ��%+ ���A%1 ���%<� �#/"; ���A#-���%/# �&�;B D% "!&#�'� �+�"'=G& ��G
>;�$"/B ���#+ ()"�&!�� �& '%,'"!��*+ “)(D"!��”. �",;#)#= � #�>�;B,��"-
'## &%��#&��## �";*� �(�;#!�� >�# �",'�1 >;�&'��&# '"�%;%'#= '��=&
)#�&� !�;#)%�&�%''*1 +"�"!&%� (��;/"&��", 1962).

�#�. 2.2.13. �'/#�#/(";B'*% ()"�&!# �,���-
;*+ ���A%1 �";�<� �(�;#!", Citellus pygmaeus,
>�# '#,!�1 >;�&'��&# '"�%;%'#= � �"% 1952
<. � ��;<�<�"/�!�1 �A;"�&#. 1 — <�"'#?* ()"-
�&!�� �"��!, 2 — <�"'#?* ()"�&!�� �"�?��,
3 — >��&�=''*% '��* �"�?��, 4 — >��&�='-
'*% '��* �"��!. I-VI — '��%�" ,�%�B!��.
T&�#+��!�1 �*/%;%'* >�%/>�)#&"%�*% �%-
�&" !���%D!# (>�: ��;/"&��", 1962).
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�+�/'*% �*��/* �/%;"'* �
/�(<�� #��;%/��"'## (��;�-
�"&#', 1975) >�# '"A;G/%'#=+
," �%)%'*�# ���A=�# � >��%-
;%'#=+ � �*��!�1 >;�&'��&BG
� �">"/'�� �","+�&"'%. �%��#-
&��#";B'*% !�'@;#!&* �%D/(
���A=�#-���%/=�# >��=�;=-
;#�B '% &�;B!� � �#/% >�%�;%-
/��"'#=, '� # � �D%�&�)%''*+
�+�"&!"+. %�%/!� �&�%)";#
)%;'�)'*% >�%�;%/��"'#=,
!�</" >"�&'%�* �%'=;#�B ��-
;=�#, >%�%�%!"= �>�%/%;%'-
'*1 �(A%D �%D/( #+ ()"�&!"-
�#. ��&�%)# ���A%1-���%/%1
�A;#,# <�"'#?* ()"�&!�� ��-
>����D/";#�B /%��'�&�"?#%1
�#&(";#,��"''�<� "<�'#�&#-
)%�!�<� >��%/%'#= ((<��D"G-
$#% >�,*) # ,">"+���1 �"�!#-
���!�1 &%��#&��##. ��% 7&#
@"!&* '% >�,��;=G& ���'%-

�"&B�= � '";#)## �+�"'* &%��#&��## ( �";�<� �(�;#!".
��%'BJ%'#% �",�%��� ()"�&!�� �A#&"'#= � (�%;#)%'#%� >;�&'��&#

'"�%;%'#= �*=�;%'� # � <;#'#�&*+ >�;(>(�&*'=+ �%�%�'�<� ��#!"�>#= (
D"-
'*A%!): � >��%;%'#=+ � '#,!�1 >;�&'��&BG ��%/'#% �",�%�* ()"�&!" �A#&"-
'#= ���&"�;=;# 496±42 �2, " >�# �*��!�1 >;�&'��&# '"�%;%'#= (�%'BJ"-
;#�B � ��%/'%� /� 89±11 �2 (�"<��%/��, 1980). �"�";;%;B'� � (�%'BJ%'#%�
>;�$"/# #'/#�#/(";B'*+ ()"�&!�� ��,�"�&";" "<�%��#�'��&B ,�%�B!��, ��=-
,"''"= � �+�"'�1 &%��#&��##. ��%;#)%'#% )#�;" "<�%��#�'*+ !�'&"!&��
�%D/( �,���;*�# ���A=�# >�#��/#;� ! '"�(J%'#G �%!�(";B'�<� >��%/%-
'#=, A;�!#���"'#G �",�'�D%'#=, '"�(J%'#G ;"!&"?## ( !���=$#+ �"��!
# /"D% ! <#A%;# ��;�/'=!". �;�&'��&B '"�%;%'#= � 143 ���A#/<" � >�>(;=?#-
=+ �";�<� �(�;#!", >�-�#/#���(, =�;=%&�= !�#&#)%�!�1 /;= (�>%J'�<� �*-
D#�"'#= �#/". �%� '% �%'%%, (�%;#)%'#% )#�;" "<�%��#�'*+ �,"#��/%1-
�&�#1 /� �>�%/%;%''�<� >�%/%;" ��D%& �;(D#&B �%+"'#,��� >�//%�D"'#=
�>&#�";B'�1 >;�&'��&#, �>���A�&�(G$#� �"���%/�&�)%'#G #,A*&�)'�1
)"�&# '"�%;%'#= (T#;��, 1983).

�&'��#&%;B'� >�/��A'� #,()%'" >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!-
&(�" >��%;%'#1 (#'&�!�<� �(�;#!", Citellus (Spermophilus) armatus, �"�-
>���&�"'%''�<� '" �%�%��-,">"/% �T� (Slade, Balph, 1974; Clark, Russell,

�#�. 2.2.14. �'/#�#/(";B'*% ()"�&!# �,���-
;*+ ���A%1 �";�<� �(�;#!", Citellus
pygmaeus, >�# �*��!�1 >;�&'��&# '"�%;%'#=
� �"%-#G'% 1953 <. � ��;<�<�"/�!�1 �A;"�&#.
1 — <�"'#?* ()"�&!�� �"�?��, 2 — <�"'#?*
()"�&!�� �"��!, 3 — >��&�=''*% '��* �"�-
?��, 4 — >��&�=''*% (�*��/!��*%) '��*
�"��! (>�: ��;/"&��", 1962).
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1977). �#�'== �>=)!" ( 7&�<� �#/" ,"!"')#�"%&�= � >��;%/'%1 /%!"/% �"�&" —
�%�%/#'% ">�%;= (Balph, 1984). �%��*�# �*+�/=& #, �>=)!# �,���;*% �"�?*,
,"&%� �,���;*% �"�!#, ," '#�# — <�/��";*% �"�!# # >��;%/'#�# �*+�/=&
<�/��";*% �"�?* (Knopf, Balph, 1977). ��",( >��;% �*+�/" �,���;*+ �"��!
'")#'"%&�= �>"�#�"'#% �,���;*+ ���A%1, ! !�&��*� >�#��%/#'=G&�= # <�-
/��";*% �"�!#. �"�!#, �!��%% ��%<�, ��<(& �>"�#�"&B�= �/'���%�%''� �
/�(�= �"�?"�# (Balph, 1984). �%�%�%''��&B /;#&�= 23–26 /'%1. �#�;� /%&%-
'*J%1 � �*��/!"+ ���&"�;=%& � ��%/'%� 4.6±0.2 ( <�/��";*+ �"��! # 6.0±0.3
( �"��! �&"�J% 1 <�/". 
%&%'*J# >�=�;=G&�= #, �*��/!��*+ '�� � !�'?%
�"= — '")";% #G'=. ")";� �"��%;%'#= ��;�/'=!" �&�%)"%&�= � ��,�"�&%
2–3 '%/%;B >��;% �*+�/" '" >��%�+'��&B, !�</" ��;�/*% ,�%�B!# >%�%�&"G&
��,��"$"&B�= '" '�)%�!( � <'%,/��(G '��( ���%1 �"&%�# (Balph, Stokes,
1963).

�,���;*% �"�?* >%��*% /�" /'= >��;% �*+�/" #, �>=)!# �";� "!&#�-
'*, " >�,/'%% >�#�&(>"G& ! �"�!#���!% ���#+ ()"�&!�� �A#&"'#= # ��&(-
>"G& � �+�"&!# � /�(<#�# �"�?"�#. �� /"''*� �/'#+ "�&����, ,'")#-
&%;B'"= )"�&B �,���;*+ �"�?�� ,"'#�"%& �+�"'=%�*% ()"�&!# �A#&"'#=
(&%��#&��##), " /�(<#% '% #�%G& >��&�=''*+ ()"�&!�� # '"+�/=&�= � >�/-
)#'%''�� >�;�D%'## >� �&'�J%'#G ! &%��#&��#";B'*� �"�?"� (Burns,
1968, ?#&. >� Clark, Russell, 1977). �� /�(<#� /"''*�, �%,(;B&"& �+�"&!#,
!"! >�"�#;�, '% ,"�#�#& �& �%�&" ��&�%)# ��>%�'#!��, +�&= !"D/*1 �"-
�%? /��#'#�(%& � >�%/%;"+ “=/�"” ���%<� ()"�&!" �A#&"'#=, >%�%!�*�"-
G$%<��= � ()"�&!"�# �"�?��-���%/%1 (Balph, Stokes, 1963). �<�%��#�-
'*% �&*)!# �%D/( �"�?"�# �A(�;��;%'* !�'!(�%'?#%1 ," �"��! # >�#-
(��)%'*, <;"�'*� �A�",��, ! >%�#�/( �>"�#�"'#1. �� %<� �!�')"'##
�"�?* >%�%�&"G& �+�"'=&B &%��#&��#G (Balph, 1984). �/#' #, >�#�%���
�"�>�%/%;%'#= ()"�&!�� �A#&"'#= �"�?�� >� ,"�%�J%'## �%,�'" �",-
�'�D%'#= >�!","' '" �#�. 2.2.15.

�%�%�%''*% # !���=$#% �"�!# ,"'#�"G& �;"A� >%�%!�*�"G$#%�= #
�+�"'=%�*% ()"�&!# �A#&"'#= (Ruff, 1971, ?#&. >� Balph, 1984). �'# "<�%�-
�#�'� �%"<#�(G& '" ����/#)%1 ;GA�<� >�;" # ��,�"�&", �/'"!� !�'@;#!&*
'%#,A%D'* ;#JB � &�� �;()"%, %�;# >"�&'%�* �A;#D"G&�= '" �"��&�='#%
/� 1.5 �, ���&�%&�&�(G$%% #'/#�#/(";B'�1 /#�&"'?## (Balph, Stokes, 1963;
Burns, 1968, ?#&. >� Clark, Russell, 1977).

�,���;*% �"�?* #,A%<"G& ,"+�/#&B '" ()"�&!# �A#&"'#=, �+�"'=%-
�*% A%�%�%''*�# # !���=$#�# �"�!"�# (Balph, 1984). ���;% ��/��
�"�!# >%�#�/#)%�!# >�%/>�#'#�"G& �*;",!# ," >�%/%;* ���%1 &%��#-
&��##, !�&��*% ��<(& >��/�;D"&B�= �& '%�!�;B!#+ �#'(& /� '%�!�;B!#+
)"���. �� �!�')"'## �%,�'" �",�'�D%'#= �"�!# ,"'#�"G& '%�+�"'=%-
�*% ()"�&!# �A#&"'#= � >%�%!�*�"G$#�#�= <�"'#?"�# (�#�. 2.2.16),
�/'"!� ?%'&�* "!&#�'��&# �A;#,# <'%,/���1 '��* !"D/�1 �"�!# ��&"-
G&�= �A���A;%''*�#.
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��;�/*% ���A#, >� �'%'#G
'%!�&��*+ "�&����, ,"'#�"G&
J#��!� >%�%!�*�"G$#%�= #
'%�+�"'=%�*% ()"�&!# �A#&"'#=
(Balph, Stokes, 1963). �� /�(<#�
/"''*�, !"D/*1 ��;�/�1 ,�%�%!
D#�%& � �&/%;B'�1 '��% # �+�"-
'=%& >���&�"'�&�� ��!�(< '%% �&
/�(<#+, ���A%''� '%��/�&�%'-
'*+, ��;�/*+ ���A%1 (Saunders,
1970, ?#&. >� Ferron, 1984). � ��-
;�/*+ �"��! �A'"�(D#�"%&�=
&%'/%'?#= �A��'��*�"&B�= >��-
;% �"��%;%'#= �A;#,# �"&%�#'�-
!�<� ()"�&!". �� ��%+ �;()"=+,
!�</" ()"�&�!, ,"'=&*1 �,���;�1
�"�!�1, ����A�D/";�= >��;% %%
<#A%;#, %<� ,"'#�";" �/'" #, /�-
)%�%1. �,���;*% ���A#, ���A%'-
'� �"�?*, "<�%��#�'� �%"<#�(-
G& '" >�/���J#+ /%&%'*J%1 #
'")#'"G& #+ >�%�;%/��"&B (Balph,
Stokes, 1963).

� #G;% �,���;*% ���A# '")#-
'"G& <�&��#&B�= ! ,#�'%1 �>=)-
!%. � 7&�& >%�#�/ )"�&�&" "<�%�-
�#�'*+ !�'&"!&�� �'#D"%&�=, # �
>%���1 /%!"/% �%'&=A�= �'# >%-
�%�&"G& �*+�/#&B '" >��%�+-

'��&B (Balph, Stokes, 1963; Slade, Balph, 1974).
"A;G/%'#= ," 13 �%)%'*�# ���A=�#, A�;BJ#'�&�� #, !�&��*+ A*;#

;#A� ���%/=�#, ;#A� );%'"�# �/'�<� �*��/!", >�!",";#, )&� "<�%��#�'*%
�+�"&!# �%D/( '#�# �&'��#&%;B'� �%/!# # ���&"�;=G& >�#A;#,#&%;B'� 11%
�& �A$%<� )#�;" ,"�%<#�&�#���"''*+ "<�'#�&#)%�!#+ �,"#��/%1�&�#1
(n=213). ��;BJ#'�&�� �,"#��/%1�&�#1 �<�"'#)#�"%&�= (<��D"G$#�# �*-
>"/"�# # ,"$#&'*�# �&�1!"�#, !�&��*% �&�"D"G& #%�"�+#G /��#'#���"-
'#= ��%/# �"�?�� � �%,�' �",�'�D%'#=. �%��#&��#";B'�% /��#'#���"'#%
( �,���;*+ # ��;�/*+ ���A%1 �'% >%�#�/" �",�'�D%'#= � >��%;%'#=+ (#'-
&�!�<� �(�;#!" &"!D% �A%�>%)#�"%&�= ," �)%& "<�%��#�'�<� >��%/%'#=
(Balph, Stokes, 1963; Clark, Russell, 1977; Balph, 1984).


;#''�+���&*1 �(�;#!, Citellus undulatus, �"�>���&�"'%' � <��'*+
�A;"�&=+ �%'&�";B'�1 �,##. �#�'== �>=)!" ( 7&�<� �#/" ,"!"')#�"%&�= �

�#�. 2.2.15. �)"�&!# �A#&"'#= # ?%'&�*
"!&#�'��&# �,���;*+ �"�?�� (#'&�!�<�
�(�;#!", Citellus armatus, >� �!�')"'## �%-
,�'" �",�'�D%'#=. ��"'#?* ()"�&!�� �>-
�%/%;%'* '" ��'��% �#,(";B'*+ '"A;G-
/%'#1 ," >%�%�%$%'#=�# ,�%�B!�� � >�%-
/%;"+ <",�'" '" &%��#&��## ('#�%��#&%&-
�!�<� <���/!" � J&"&% �&" (�T�). 1 —
�&��%'#=, 2 — /%�%�B= # !(�&"�'#!, 3 —
&%��#&��#= <",�'" (>�: Balph, Stokes,
1963, � #,�%'%'#=�#).
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�%�%/#'% ">�%;=. �%��*�# >��-
;% �>=)!# '" >��%�+'��&B �*+�-
/=& <�/��";*% �"�?*, ,"&%�
�"�?* �&"�J%<� ��,�"�&", ,"
'#�# — <�/��";*% �"�!#, #
>��;%/'#�# >�=�;=G&�= �"�!#
�&"�J% /�(+ ;%&, !�&��*% �*+�-
/=& '" >��%�+'��&B � '")";% �"=
(��>��, �%�D(?!#1, 1988"). �%-
�#�/ �>"�#�"'#1 '")#'"%&�=
>��;% �*+�/" <�/��";*+ �"��!
# >��/�;D"%&�= >�#A;#,#&%;B-
'� /�% '%/%;#. ��%/'== >;�/�-
�#&��&B, �?%'#�"%�"= >� )#�;(
7�A�#�'�� ( A%�%�%''*+ �"-
��!, � �",'*+ �%<#�'"+ �"�B#-
�(%& �& 5.3 /� 9.0 (�*/*�A"%�,
1980; �"�"'��, 1988; ��#�'�� #
/�., 2005).

� 7;%�%'&"�'*+ >��%;%'#=+
/;#''�+���&�<� �(�;#!" '"�)#-
&*�"%&�= �& /�(+ /� 12 �,���;*+
���A%1, ()"�&!# �A#&"'#= !�&�-
�*+ ,"'#�"G& �A$(G >;�$"/B
�& 220 /� 2100 �2 (�%�D(?!#1,
��>��, 2004).

� >%��*% /'# >��;% �*+�/" #, �>=)!# �"�?* /%�D"&�= >�A;#,��&# �&
,#����)'*+ '��, >�,/'%% #+ >�/�#D'��&B (�%;#)#�"%&�=. 
� '")";" <�'"
()"�&!# �A#&"'#= �"�?�� >%�%!�*�"G&�=, '� "<�%��#�'*% !�'&"!&* �
7&�& >%�#�/ (/� >��A(D/%'#= �"��!) '% �&�%)%'*. � >%�#�/ <�'" ()"�-
&!# �A#&"'#= �"�?�� >%�%!�*�"G&�= � ()"�&!"�# '%�!�;B!#+ (/� 8) �"-
��!. �� �!�')"'## <�'" >��#�+�/#& >%�%�"�>�%/%;%'#% ()"�&!��, # '"
�"�*% ;()J#% #, '#+ >�%&%'/(G& �,���;*% �"�!# (��>��, �%�D(?!#1,
1988").

� >;�&'*+ >��%;%'#=+ 7&�<� �#/" (4–10 ���A%1/<") �*=�;%'* �&'��#-
&%;B'� �A���A;%''*% "<�%<"?## �,���;*+ �"��!, ��!�(< !�&��*+ �"�>�-
;"<";#�B ()"�&!# �A#&"'#= �,���;*+ �"�?�� (��>��, �%�D(?!#1, 1988A).
�"��&�='#% �%D/( '��"�# �"��! �"�B#���";� �& 15 /� 40 �. � ���&"�%
"<�%<"?#1 �A'"�(D#�";#�B �"�!# �",'*+ ��,�"�&'*+ <�(>>, >�#)%� �=-
/�� � /�(+<�/��";*�# �"�!"�# �%;#;#�B >�%#�($%�&�%''� <�/��";*%. �
'%!�&��*+ "<�%<"?#=+ >�%�A;"/";# �"�!# �&"�J% /�(+ ;%&. �A�",��"'#%
"<�%<"?#1 >��#�+�/#& � '")";% �"=, >��;% �*+�/" #, �>=)!# �"��! �&"�-

�#�. 2.2.16. �)"�&!# �A#&"'#= # ?%'&�* "!-
&#�'��&# �,���;*+ �"��! (#'&�!�<� �(�;#-
!", Citellus armatus, >� �!�')"'## �%,�'"
�",�'�D%'#=. ��;��'*% �A�,'")%'#= !"! '"
�#�. 2.2.15 (>�: Balph, Stokes, 1963, � #,�%-
'%'#=�#).
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J%1 ��,�"�&'�1 <�(>>* # �!�')"'#= >%�#�/" �>"�#�"'#1. �"�>"/ "<�%<"-
?#1 �&�%)"%&�= �/'���%�%''� � �"��%;%'#%� ��;�/*+ ,�%�B!��.

��;�/*% ,�%�B!# � >%��*% /'# >��;% �*+�/" #, �*��/!��*+ '�� �%/!�
!�'&"!&#�(G& /�(< � /�(<��. � !�'?( >%���1 '%/%;# >��;% �*+�/" '" >��%�-
+'��&B ( '#+ '")#'"%& >��=�;=&B�= #<����% >��%/%'#%, !�&���% >��&%>%''�
,"�%$"%&�= "<�%��#�'*�# !�'&"!&"�#. �#�;� >��;%/'#+ >��&%>%''� �"�&%&
# /��&#<"%& �"!�#�(�" >%�%/ '")";�� �"��%;%'#= (T#;��, 1982), !�&���%
>�#+�/#&�= '" >%��(G >�;��#'( #G;= (�"�"'��, 1988) # >����?#�(%&�= !"!
�,"#�'�1 "<�%��#�'��&BG ��;�/*+ ���A%1, &"! # (�%;#)%'#%� )"�&�&* "<-
�%��#�'*+ �,"#��/%1�&�#1 �� �,���;*�# �"�!"�# (T#;��" # /�., 1979). �
�%�%/#'% ;%&" �&�%)"%&�= '"#A�;BJ%% )#�;� "<�%��#�'*+ !�'&"!&�� �%D/(
�,���;*�# # ��;�/*�# ���A=�#. � �%,(;B&"&% "<�%��#�'*+ �,"#��/%1�&�#1
� "<�%<"?#=+, ���&�=$#+ #, �,���;*+ �"��! # �%<�;%&�!, (�&"'"�;#�"G&�=
#%�"�+#)%�!#% �&'�J%'#=, # /��#'#�(G$%% >�;�D%'#% (�?%'#�"%��% >�
���&'�J%'#G )#�;" >�A%/ # >��"D%'#1) ��D%& ,"'#�"&B �/#' #, ��;�/*+
�"�?��. �#�;�<#)%�!�% ,'")%'#% &"!�1 #%�"�+## /��#'#���"'#= '% �>�;'%
>�'=&'�, '� >�%/>�;"<"%&�=, )&� �'" �A%�>%)#�"%& '"#A�;%% �"?#�'";B'�%
#�>�;B,��"'#% !�����*+ �%�(���� � >%�#�/ '"D#���!# >%�%/ �>=)!�1 (T#-
;��" # /�., 1979).

� !�'?% #G;=, !�</" ,�%�B!# '")#'"G& <�&��#&B�= ! ,#�'%1 �>=)!%, )"�-
&�&" "<�%��#�'*+ �,"#��/%1�&�#1 �%,!� �'#D"%&�= (T#;��" # /�., 1977, 1979;
T#;��, 1982). ��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(�% >��%;%'#1 /;#''�+���&�<� �(�;#!" '% '"1/%'�.

{%;&*1 �(�;#!, Citellus (Spermophilus) fulvus, �"�>���&�"'%' � "�#/-
'*+ �%<#�'"+ �& �D'�<� �"��;DB= /� �<�-���&�)'�<� �","+�&"'", " &"!-
D% � ��%/'%1 �,## # '" �%�%�% ��"'" # �@<"'#�&"'". 
;= 7&�<� �#/" +"-
�"!&%�%' !���&!#1 >%�#�/ '",%�'�1 "!&#�'��&# (2.5– 4 �%�=?"), # A�;BJ(G
)"�&B <�/" �' >����/#& � ,#�'%1 �>=)!% (�#��'��, 2004). � �,A%!#�&"'%
�*+�/ #, �>=)!# �&�%)"%&�= � ='�"�%-�"�&% (�*!��", ��#>��, 2005), '" �%�%-
�% "�%";" — � A�;%% >�,/'#% ���!#.

{%;&*1 �(�;#! �&'��#&�= ! �#/"� � �*��!�1 >;�/��#&��&BG: ��%/'%%
)#�;� 7�A�#�'�� ( A%�%�%''*+ �"��! � �",'*+ �%<#�'"+ �"�B#�(%& �& 8.2
/� 9.7 (�*/*�A"%�, 1980). � A�;BJ#'�&�% >�>(;=?#1 �"�!# >�#�&(>"G& !
�",�'�D%'#G >��;% �&���1 ,#���!#, '� #'�</" � �",�'�D%'## ()"�&�(G&
# <�/��";*% �"�!#. ">�#�%�, � �"�"&���!�1 �A;"�&# �&�%)%'� ()"�&#% �
�",�'�D%'## �& 60 /� 80% <�/��";*+ �"��! (��>�� # /�., 2005).


;= D%;&�<� �(�;#!" &#>#)%' (�;��'� �/#'�)'*1 �A�", D#,'#: �,���-
;*% ���A# ,"'#�"G& �A���A;%''*% #'/#�#/(";B'*% ()"�&!# �A#&"'#= #
!�"1'% �%/!� ��&(>"G& � >�=�*% �,"#��/%1�&�#= (��>��, �"A���!#1, 2007).
�"��%;%'#% ��;�/'=!" � ����;DB% >��#�+�/#& � !�'?% #G'= (�&(!�;��" #
/�., 2005), >�#)%� � !���&!#% ���!# >��;% �*+�/" #, �*��/!��*+ '��: (D%
)%�%, '%/%;G ��D%& >��#�+�/#&B >%�%�%J#�"'#% �",'*+ �*��/!�� (��-
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>�� # /�., 2003). |#;�>"&�#= >�"!&#)%�!# '% �*�"D%'": �"��%;=G$#%�=
��;�/*% ���A# >%�%�%$"G&�= '" ,'")#&%;B'�% �"��&�='#% — /� 900 �, >�#
7&�� �"�?* �A��'��*�"G&�= '" '��*+ ()"�&!"+ �A#&"'#= /";BJ%, )%� �"�-
!#: ��%/'== /#�&"'?#= �"��%;%'#= /;= �"�?�� ���&"�;=;" 190±149 �, /;=
�"��! — 60±39 � (��>��, 2004). �%D/( ��/�&�%''*�# �"�!"�# �A'"�(D#-
�"G&�= �&'��#&%;B'� (�&�1)#�*% ��?#";B'*% ��=,#, �>���A�&�(G$#% �A-
�",��"'#G �"&�#;#'#1 — 7>#@%'��%' �<�"'#)%''�<� �"��%;%'#= ���A%1
7&�<� >�;" (��>��, �"A���!#1, 2007). ��>%+ �",�'�D%'#= �"��! '% ��=,"' �
/#�&"'?#%1 #+ �"��%;%'#= (�&(!�;��", 2007).

�%�%/ ,";%<"'#%� � �>=)!( # ��;�/*%, # �,���;*% �"�?* ,"'#�"G&
�&'��#&%;B'� '%A�;BJ#% #'/#�#/(";B'*% ()"�&!#. ���;%/��"'#%, >���%-
/%''�% � �%'&�";B'*+ �*,*;!(�"+ (��!J&%1', �(>#!��", 1988) � ">�%;%
1983 <. (," 3-4 '%/%;# /� ,";%<"'#= � �>=)!(), >�!",";�, )&� �,���;*% ���-
A# ,"'#�";# ()"�&!# �A#&"'#= >;�$"/BG �& 0.02 /� 0.11 <" (� ��%/'%�
0.06 <", n=6). � >�%/%;"+ #'/#�#/(";B'�<� ()"�&!" �*/%;=%&�= “=/��”,
,"'#�"G$%% 18–47% %<� >;�$"/#, </% �,���;"= ���AB '"+�/#&�= 79–95%
��%�%'# � >%�#�/* "!&#�'��&#. ���%/'#% ()"�&!# �A#&"'#= >%�%!�*�"-
;#�B '" 9–53%, �/'"!� “=/�"” ��%</" ��&"�";#�B �A���A;%''*�#. � �"('-
<(,�!#+ �"�"!(�"+ >�# >;�&'��&# '"�%;%'#= 0.3 ���A#/<" >;�$"/B #'/#-
�#/(";B'*+ ()"�&!�� �,���;*+ ���A%1 �"�B#���";" �& 2 /� 5 <" (�#��'��,
1988").

�#,(";B'*% '"A;G/%'#=, >���%/%''*% � �%'&�";B'*+ �*,*;!(�"+
(��!J&%1', �(>#!��", 1988), >�!",";#, )&� ��% ,"�%<#�&�#���"''*% �,"#-
��/%1�&�#= �%D/( �,���;*�# ���A=�# (n=52) A*;# "<�'#�&#)%�!#�#:
)"$% ��%<� �&�%)";# '">"/%'#%-A%<�&�� (54%), �%D% — �+�"&!# � >�%�;%-
/��"'#%� (21%) # #,A%<"'#% !�'&"!&�� (21%). �<�%��#�'*% !�'@;#!&*
A*;# ��=,"'* � �+�"'�1 &%��#&��##, # >��'#!'��%'#% )(D"!" '" ()"�&�!
+�,=#'" ��%</" ,"!"')#�";��B �+�"&!�1 � >�%�;%/��"'#%�. �"!#� �A�",��,
>%�%/ ,";%<"'#%� � �>=)!( ( �,���;*+ ���A%1 +���J� �*�"D%'� &%��#&�-
�#";B'�% >��%/%'#%, # �,"#���&'�J%'#= �%D/( '#�# �!;"/*�"G&�= '"
��'��% &%��#&��#";B'�<� /��#'#���"'#=.

���;%/��"'#%, >���%/%''�% � 2002–2003 <<. � �"�"&���!�1 �A;"�&# (��-
>��, 2004), >�!",";�, )&� >�# �*��!�1 >;�&'��&# '"�%;%'#= >��#�+�/#& ��-
!�"$%'#% >;�$"/# ()"�&!�� �A#&"'#= �,���;*+ ���A%1 (>�#A;#,#&%;B-
'� � 3-4 �","), �/'"!� 7&� '% >�#��/#& ! (�%;#)%'#G �&%>%'# #+ >%�%!�*�"-
'#= # �A�",��"'#G "<�%<"?#1: �,���;*% ���A#, ���A%''� �"�?*, � ;GA*+
(�;��#=+ >�%/>�)#&"G& ,"'#�"&B �A���A;%''*% ()"�&!# �A#&"'#=.

��;�+���&*1 �(�;#!, Citellus (Xerospermophilus) tereticaudus, �"�>��-
�&�"'%' '" G<�-,">"/% �T� # �%�%��-,">"/% �%!�#!#. �,���;*+ �"�?��
7&�<� �#/", �*J%/J#+ '" >��%�+'��&B >��;% ,#�'%1 �>=)!#, ��D'� �A'"-
�(D#&B (D% � >%��*+ )#�;"+ ='�"�=. �"�?* � (�%;#)%''*�# �%�%''#!"-
�# ��&�%)"G&�= � 7 ='�"�= >� 23 ">�%;=, A%�%�%''*% �"�!# — � 2 �"�&"
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>� 25 ">�%;=, !���=$#% �"�!# — � 27 �"�&" >� 15 �"=. 
;#&%;B'��&B A%-
�%�%''��&# ���&"�;=%& 25–30 /'%1. ��;#)%�&�� /%&%'*J%1 � �*��/!"+ �"�B#-
�(%& �& 1 /� 12, � ��%/'%� 6.5. �"��%;%'#% ��;�/'=!" >��#�+�/#& � #G;%-
"�<(�&% (Neal, 1965; Reynolds, Turkowski, 1972; Drabek, 1973; Michener, 1984).

����&�"'�&�%''(G �&�(!&(�( >��%;%'#1 <�;�+���&�<� �(�;#!" #,()";#
� J&"&% ��#,�'", �T� (Drabek, 1973; Dunford, 1977a) �%&�/�� >��&��'*+
�&;���� # >�=�*+ '"A;G/%'#1 ," �%)%'*�# ,�%�B!"�#. ���;%/��"'#% >�-
!",";�, )&� �,���;*% �"�?* # �"�!# ,"'#�";# ()"�&!# �A#&"'#= >�#�%�'�
�/#'"!���<� �",�%�", # #+ >;�$"/B ���&"�;=;" � ��%/'%� 0.30±0.06 <" (n=23).
� ��;�/*+ ,�%�B!�� &"!D% '% �A'"�(D%'� >�;��*+ �",;#)#1 � �",�%�"+
()"�&!�� �A#&"'#=, >;�$"/B !�&��*+ ���&"�;=;" � ��%/'%� 0.31±0.03 <" (n=40).
�*=�;%'� >%�#�/#)%�!�% ��%$%'#% ()"�&!�� �A#&"'#= �,���;*+ # ��;�-
/*+ ,�%�B!�� >� �%�% �*%/"'#= '"#A�;%% >�%/>�)#&"%�*+ !�����*+ �"�&%-
'#1, � ���A%''��&# Pectis papposa. ��%�&% � &%�, �&�%)%'" �*��!"= �&%-
>%'B ��%/;��&# ���A%1-�%,#/%'&��, ,"'#�"G$#+ #, <�/" � <�/ (� '%!�&��*+
�;()"=+ — /� &�%+ ;%&) �/'# # &% D% ()"�&!# �A#&"'#=.

� >�%/%;"+ !"D/�<� #'/#�#/(";B'�<� ()"�&!" ��D'� �*/%;#&B “=/��”,
</% ,�%�%! >����/#& A�;%% 50% ��%�%'# � >%�#�/* "!&#�'��&# (Dunford,
1977a). "A;G/%'#= >�!",";#, )&� “=/�"” ()"�&!�� '% �+�"'=G&�= � ='�"-
�= /� '")";" �"�&", '� � !�'?% �"�&" — ">�%;% # � #G;= >� "�<(�& �&�%)%-
'" "!&#�'"= �+�"'" “=/�"” ()"�&!��.

� >%�#�/% '",%�'�1 "!&#�'��&# <�;�+���&�<� �(�;#!" �*/%;=G& '%-
�!�;B!� @", (Dunford, 1977a): (I) �*+�/ #, �>=)!# # >�/<�&��!" ! �",�'�-
D%'#G (� ='�"�= /� '")";" �"�&"); (II) >%�#�/ �>"�#�"'#1, A%�%�%''��&#
# �*!"��;#�"'#= ��;�/'=!" (� !�'?" �"�&" /� '")";" �"=); (III) �*+�/ '"
>��%�+'��&B ��;�/'=!" # %<� >�/<�&��!" ! �"��%;%'#G (�"1-#G'B); (IV)
�"��%;%'#% ��;�/'=!" # >�/<�&��!" ! ,#�'%1 �>=)!% (#G;B-"�<(�&). 
;=
@",* I +"�"!&%�'* �*��!"= )"�&�&" !�'&"!&�� �%D/( �,���;*�# ���A=�#
# ,'")#&%;B'"= �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= (�&�(&�&�#% &%�-
�#&��#";B'��&#). �%�%/ '")";�� �>"�#�"'#1 �"�?* '"#A�;%% "!&#�'* #
)"�&� !�'&"!&#�(G& � ����/#)"�# ;GA�<� >�;". �,"#��/%1�&�#= �%D/(
�"�?"�# A�;%% "<�%��#�'*, )%� !�'&"!&* �%D/( ���A=�# >��&#��>�;�D-
'�<� >�;". � �"�?�� �!;"/*�"G&�= �&'�J%'#= /��#'#���"'#=->�/)#'%-
'#=, >�# 7&�� ���A# �&"�J%<� ��,�"�&" �!",*�"G&�= '" �*�J%1 �&(>%'#
#%�"�+##. ��%/# �"�?�� �/'�<� ��,�"�&" /��#'#�(G& ���A# � A�;BJ%1
�"���1 &%;". 
;= @",* II +"�"!&%�'" '#,!"= )"�&�&" !�'&"!&��, /#@@(,'�%
�",�%$%'#% ()"�&!�� �A#&"'#= # �'#D%'#% �&%>%'# #+ >%�%!�*�"'#= /�
�#'#�(�", )&� ��=,"'� � "!&#�'�1 �+�"''�1 &%��#&��##, � ���A%''��&#
“=/�"” ()"�&!". �<�%��#�'*% �,"#��/%1�&�#= �%D/( ���A=�# >�#��/=& !
&��(, )&� �&'�J%'#= �%D/( '#�#, '%,"�#�#�� �& >�;" >"�&'%���, >%�%+�-
/=& � �",�=/ &%��#&��#";B'�<� /��#'#���"'#=. ���;% �*+�/" ��;�/'=!"
(@"," III) �&'�J%'#= �%D/( �,���;*�# ���A=�#, ��'��"''*% '" &%��#&�-
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�#";B'�� /��#'#���"'##, ��&"G&�= '%#,�%''*�#. �!&#�'��&B ��;�/*+
���A%1 ����%/�&�)%'", � ��'��'��, '" �"&%�#'�!#+ ()"�&!"+. ��'&"!&*
�%D/( �"&%�BG # /%&%'*J"�#, " &"!D% �%D/( ,�%�B!"�# #, �/'�<� �*��/-
!" — #�!;G)#&%;B'� �#��;GA#�*%, � >��&#��>�;�D'��&B =�!� �*�"D%'-
'�1 "<�%��## �� �,"#��/%1�&�#=+ �%D/( '%��/�&�%''*�# ���A=�# ;GA�<�
>�;" # ��,�"�&". � '")";�� �"��%;%'#= ��;�/'=!", !�&���% >��#�+�/#& )%-
�%, 2–3 '%/%;# >��;% �*+�/" /%&%'*J%1 '" >��%�+'��&B, # � >%�#�/ >�/<�-
&��!# ! ,#�'%1 �>=)!% ()"�&!# �A#&"'#= # �,���;*+, # ��;�/*+ ���A%1
�&"'��=&�= � ,'")#&%;B'�1 �&%>%'# �A���A;%''*�#, " �,"#��/%1�&�#= �%D/(
#+ +�,=%�"�# — >�%#�($%�&�%''� "<�%��#�'*�#, '%,"�#�#�� �& ��/�&�%'-
'*+ ��=,%1.


%&";B'*1 "'";#, �"��%;%'#= ��;�/'=!" ��#/%&%;B�&�(%&, )&� � #G'%
#, >��%;%'#1 <�;�+���&�<� �(�;#!" #�)%,"%& A�;BJ% �"�?��, )%� �"��!.
�D%<�/'� � >�>(;=?#=+ 7&�<� �#/" &"!D% <#A'%& A�;BJ%% )#�;� �"�?��.
�'(&�#�#/��"= "<�%��#�'��&B '% =�;=%&�= ��'��'�1 >�#)#'�1 <#A%;#
��;�/*+ ���A%1. �'#D%'#% )#�;%''��&# >�>(;=?## �A(�;��;%'� �'�<#-
�# @"!&��"�#, � &�� )#�;% �"��%;%'#%�, &%��#&��#";B'��&BG �,���;*+
���A%1 # @#,#�;�<#)%�!#� �&�%���� (Dunford, 1977b).

� �,���;*%, # ��;�/*% ���A# >%�%/ ,";%<"'#%� � �>=)!( ,"'#�"G&
�&/%;B'*% '��*. ��# (�%;#)%'## >;�&'��&# '"�%;%'#= ��,�"�&"%& �&%-
>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#=, �"�'� !"! # )#�;� ���A%1-���%/%1
� >%�%!�*�"G$#�#�= ()"�&!"�#, '� “=/�"” ()"�&!�� ��&"G&�= �A���A;%'-
'*�#. �&" ���A%''��&B >���;%D#�"%&�= /"D% � &%+ �;()"=+, !�</" ��;�-
/*% ���A# >%�%/ ,";%<"'#%� � �>=)!( ��&"G&�= '" �"&%�#'�!�� ()"�&!%
(Dunford, 1977a).

��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >�>(;=?#1 <�;�+���&�<� �(�;#!" � /��&(>'*+ ;#&%�"&(�'*+ #�&�)'#!"+
'% �A'"�(D%'�.

��#'"/?"&#>�;��'*1 �(�;#!, Citellus (Ictidomys) tridecemlineatus, J#-
��!� �"�>���&�"'%' � GD'*+ >���#'?#=+ �"'"/* # �� �'�<#+ �%�%��"�%-
�#!"'�!#+ J&"&"+. �*+�/ #, ,#�'%1 �>=)!# ( ���A%1 7&�<� �#/" >��#�+�-
/#& � �%�%/#'* �"�&" /� >%���1 /%!"/* ">�%;= (McCarley, 1966; Clark,
1971). �%�#�/ �>"�#�"'#1 �,���;*+ ���A%1, � ,"�#�#���&# �& !;#�"&#-
)%�!#+ (�;��#1, '")#'"%&�= � �%�%/#'% #;# !�'?% ">�%;= ;#A� � >%��*+
)#�;"+ �"= # >��/�;D"%&�= /�% '%/%;# (Rongstad, 1965; Schwagmeyer,
Brown, 1983). 
%&%'*J# ��D/"G&�= � >��;%/'%1 /%!"/% �"= # �*+�/=& '"
>��%�+'��&B � >��;%/'%1 /%!"/% #G'=. ��%/'%% )#�;� /%&%'*J%1 � �*��/-
!% �"�B#�(%& � �",'*+ �%<#�'"+ �& 8.5 /� 9.0. �%�#�/ ��;�)'�<� ��!"��;#-
�"'#= ��;�/'=!" /;#&�= 26–27 /'%1. �%��*% 7–10 /'%1 >��;% �*+�/" '"
>��%�+'��&B ��;�/*% ,�%�B!# /%�D"&�= �A;#,# �*��/!���1 '��*, ,"&%�
�*��/!# �"�>"/"G&�= (Rongstad, 1965). ��%/'%% �"��&�='#% �&�%;%'#= /;=
��;�/*+ �"��! ���&"�;=%& 53.1±4.7 � (n=46), " /;= ��;�/*+ �"�?�� —
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80.3±8.4 � (n=45). �!�')"&%;B'�% �"��%;%'#% ��;�/'=!" >��#�+�/#& )%�%,
4–12 '%/%;B >��;% �*+�/" '" >��%�+'��&B (Holekamp, 1984). � �%�%/#'%
"�<(�&" A�;BJ#'�&�� �,���;*+ �"��! (+�/#& � �>=)!(. �,���;*% �"�?*
��&"G&�= "!&#�'*�# /� '")";" �!&=A�=. ���;%/'#�# ,";%<"G& � �>=)!(
��;�/*% ���A#, !�&��*+ ��D'� �#/%&B '" >��%�+'��&# /� >��;%/'%1 /%-
!"/* '�=A�=.

�",�%�* ()"�&!�� �A#&"'#= �,���;*+ # ��;�/*+ ���A%1 �?%'#�";# >(-
&%� #,�%�%'#= �"!�#�";B'�<� �"��&�='#= �%D/( &�)!"�# �&;��" (RL). 
;=
�,���;*+ �"��! 7&�& >�!","&%;B �"�%' 90.1±15.9 �, /;= �,���;*+ �"�?�� —
88.2±17.2 �, /;= ��;�/*+ �"�?�� — 83.4±8.7 �, " /;= ��;�/*+ �"��! — 59.5±5.1 �.
"A;G/%'#= ��#/%&%;B�&�(G&, )&� ( �"��! >��=�;=%&�= &%'/%'?#= ,"'#�"&B
�/'# # &% D% ()"�&!# �A#&"'#=, >� !�"1'%1 �%�%, � &%)%'#% /�(+ ;%& (Evans,
1951; Rongstad, 1965). � �"�?�� >�/�A'�1 &%'/%'?## '% �*=�;%'�. 
;= �,���-
;*+ ���A%1 +"�"!&%�'" �+�"'" ,"'#�"%��1 � /"''*1 ���%'& '��*, '� '%
�!�(D"G$%1 %% &%��#&��## (Wistrand, 1974).

��?#";B'*% �,"#��/%1�&�#= �%D/( �,���;*�# ���A=�# ( &�#'"/?"&#-
>�;��'�<� �(�;#!" ��D'� �&'%�&# ! �",�=/( "<�'#�&#)%�!#+, # #+ +"�"!&%�
�"�B#�(%& � ,"�#�#���&# �& >�;" >"�&'%��� # ��%�%'# <�/" (McCarley, 1966;
Wistrand, 1974). � ?%;��, >�=�*% !�'&"!&* � >��%;%'#=+ �"���"&�#�"%��<�
�#/" �&'��#&%;B'� �%/!#. �"!, '">�#�%�, ," /%�=&B �%�=?%� #��;%/��"'#1
— � @%��";= >� '�=A�B 1969 <. (��%<� 150 )"��� '"A;G/%'#1) — � >��%;%'##,
'"�)#&*�"G$%� 50 �,���;*+ # 80 ��;�/*+ ,�%�B!��, ,"�%<#�&�#���"'� ;#JB
19 "<�'#�&#)%�!#+ �,"#��/%1�&�#1 (Wistrand, 1974). ���",/� )"$% �&�%)"-
%&�= #,A%<"'#% !�'&"!&�� � >"�&'%�"�#. � &%)%'#% >%���<� �%�=?" >��;%
�*+�/" #, �>=)!# '% ,"�%<#�&�#���"'� '# �/'�<� !�'@;#!&". �%��*1 "<�%�-
�#�'*1 !�'&"!& ,"@#!�#���"' � '")";% >%�#�/" �>"�#�"'#1, # � &%)%'#%
'%<� �%D/( �"�?"�# ,"�%<#�&�#���"'� 15 #, 19 (!","''*+ �*J% "<�'#�&#-
)%�!#+ �,"#��/%1�&�#1. � &�%+ �;()"=+ #, )%&*�%+ ��&"�J#+�= "<�%��#�'"=
�%"!?#= A*;" "/�%���"'" ��;�/*� ,�%�B!"� �� �&���'* �,���;*+ ���A%1,
# � �/'�� �;()"% !�'@;#!& >��#,�J%; �%D/( /�(�= �"�!"�# >%�%/ ,";%<"-
'#%� � �>=)!(. �"!#� �A�",��, ��'��'(G �"��( "<�'#�&#)%�!#+ �,"#��-
/%1�&�#1 ���&"�;=;# "<�%��#�'*% !�'&"!&* (�*>"/*, >�%�;%/��"'#=,  �+�"&-
!#) �%D/( �"�?"�#, !�'!(�#���"�J#�# ," �"��! � >%�#�/ �",�'�D%'#=.
�"�!# >�# ��&�%)% � �"�?"�# '%�%/!� /%��'�&�#���";# >�/)#'%'#%. �
�"�?�� (�&"'"�;#�";"�B #%�"�+#= /��#'#���"'#=, � !�&���1 ��D'� A*;�
�*/%;#&B /��#'"'&", �(A/��#'"'&" # >�/)#'%''*+ ���A%1. 
��#'#�(G-
$#1 �"�%? >�%�;%/��"; ��%+ /�(<#+ �"�?��, �!","�J#+�= � %<� >�;% ,�%'#=
� >%�#�/ (+"D#�"'#1 ," �"�!"�#. �"�%?-�(A/��#'"'& &"!D% "!&#�'� >�%-
�;%/��"; ���#+ ��>%�'#!��, '� >�&%�>%; >��"D%'#% � &�%+ �;()"=+ #, )%&*-
�%+ >�# ��&�%)% � /��#'#�(G$#� �"�?�� (Wistrand, 1974). �%�"�+#= /�-
�#'#���"'#= (�&"'"�;#�";"�B ��%/# �"�?�� # � (�;��#=+ ��;B%�'�<� ��-
/%�D"'#= (Grubitz, 1963; ?#&. >� Wistrand, 1974).
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�#�&%�( �>"�#�"'#= ( &�#'"/?"&#>�;��'�<� �(�;#!" �A�,'")"G& !"!
>�;#<#'#= � #%�"�+#%1 ��%/# �"�?�� (male dominance polygyny), >��!�;B-
!( �"�?* '% �+�"'=G& '# &%��#&��#G, '# �"��! � &%)%'#% ��%<� >%�#�/"
�>"�#�"'#1 (Schwagmeyer, 1984). �"�!# � >%�#�/ <�'", !�&��*1 >��/�;D"-
%&�= �!�;� 12 /'%1, '%�%/!� �>"�#�"G&�= � /�(�= �"�?"�# (McCarley, 1966;
Schwagmeyer, 1984). �%�"�+#)%�!#% �&'�J%'#= ( �"�?�� �!;"/*�"G&�= ��",(
>��;% #+ �*+�/" #, �>=)!#, " #�+�/ "<�%��#�'*+ �&*)%!, !�&��*% >��=�;=-
G&�= � >�%�;%/��"'## �/'�<� �"�?" /�(<#�, ,"�#�#& �& �"��* &%;" ��>%�-
'#!��: A�;%% !�(>'*% �"�?* �/%�D#�"G& �%�+ '"/ �&'��#&%;B'� �%;!#�#,
# �%�%��#= /��#'#���"'#= �&�%)"%&�= !�"1'% �%/!�. � ?%;��, (�>%+ �"�-
?�� � �>"�#�"'#=+ � �"�!"�# ,"�#�#& �& #+ ��,�"�&" # �"��* &%;": �"!�#-
�";B'�<� >�%#�($%�&�" /�A#�"G&�= �"�?*, �&'��=$#%�= ! �&"�J%1 ��,-
�"�&'�1 !"&%<��## # �&;#)"G$#%�= A�;BJ%1 �"���1 &%;" (Schwagmeyer,
Brown, 1983).

��;�&#�&*1 �(�;#!, Citellus (Otospermophilus) lateralis, �"�>���&�"'%'-
'*1 � <��'*+ �A;"�&=+ '" ,">"/% �T� # G<�-,">"/% �"'"/* (McKeever,
1964), '"�%;=%& �",�%D%''*% +��1'*% ;%�" # !(�&"�'#!��*% >(�&�J#. �
�=<!#+ !;#�"&#)%�!#+ (�;��#=+ ���A# 7&�<� �#/" ��<(& A*&B "!&#�'*�#
!�(<;*1 <�/, '� � �*��!�<��B% ,�%�B!# �>"/"G& � �>=)!( ,#��1 # '% �*+�-
/=& '" >��%�+'��&B � !�'?" '�=A�= /� '")";" �"�&", " #'�</" — # /� ">�%-
;= (McKeever, 1964). � %$% A�;%% �(���*+ !;#�"&#)%�!#+ (�;��#=+ �*+�/
#, ,#�'%1 �>=)!# ,"&=<#�"%&�= /� �%�%/#'* ">�%;= # /"D% /� !�'?" �"=
(Bronson, 1980; Phillips, 1984). �%��*�# >��;% �>=)!# �*+�/=& '" >��%�+-
'��&B �"�?*. � �"% )#�;%''��&B �"��! ��D%& �/��% >�%�*J"&B )#�;%'-
'��&B ���A%1 >��&#��>�;�D'�<� >�;". � "�<(�&" >� '�=A�B � >�>(;=?#=+
7&�<� �#/" �'��B >�%�A;"/"G& �"�?*. �%�%�%''*% �"�!# )"$% ��&�%)"-
G&�= � �"%, '� #'�</" # � #G;%. 
;#&%;B'��&B A%�%�%''��&# >� �/'#�
/"''*� ���&"�;=%& 27-28 /'%1 (Cameron, 1967; McKeever, 1965), >� /�(-
<#� — 29–31 /%'B (Phillips, 1984). �%�#�/ ;"!&"?##, � ,"�#�#���&# �& �%;#-
)#'* �*��/!", /;#&�= 28–35 /'%1. �"!&#�(G$#% �"�!# ��&�%)"G&�= � �"=
>� #G;B, " #+ ��'��'"= �"��" — � #G'%. �#�;� /%&%'*J%1 � �*��/!"+ �"�B-
#�(%& �& 3 /� 8, # � ��%/'%� ���&"�;=%& 5.1 (McKeever, 1964). ��;�/'=!
�"��%;=%&�= )%�%, 1–2 �%�=?" >��;% �*+�/" '" >��%�+'��&B (Bronson, 1977,
?#&. >� Holekamp, 1984). ���/�;D#&%;B'��&B '",%�'�1 "!&#�'��&# �,���;*+
���A%1 ���&"�;=%& � ��%/'%� 180 /'%1.

�� �'%'#G �=/" "�&���� (Tevis, 1955; Armitage, 1981), �,���;*% ���A#
,�;�&#�&�<� �(�;#!" ,"'#�"G& �A���A;%''*% #'/#�#/(";B'*% ()"�&!#
�A#&"'#=, �/'"!� >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1
�&�(!&(�% >��%;%'#1 7&�<� �#/" � /��&(>'*+ ;#&%�"&(�'*+ #�&�)'#!"+ '%
�A'"�(D%'�, ," #�!;G)%'#%� #��;%/��"'#=, >���%/%''�<� � J&"&% ��%<�'
(�T�) # >���=$%''�<� ���A%''��&=� ��?#";B'�<� >��%/%'#= (Wirtz, 1967).
��/ '"A;G/%'#%� '"+�/#;#�B 23 �,���;*+ ���A#, !�&��*+ >�/!"��;#�";#
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�����, �"��*>"''*� � �>�%/%;%''*+ �%�&"+, # &%� �"�*� >�#()";# '"+�-
/#&B�= � >�;% ,�%'#= '"A;G/"&%;=. "#A�;%% �%<(;=�'� '" >��%�+'��&# >�-
=�;=;#�B ���%�B ,�%�B!��, ��%/# !�&��*+ �*/%;=;�= !�(>'*1 �"�%?-/��#-
'"'& ' 4. �' A*; #'#?#"&���� 50 >�%�;%/��"'#1, '� �"� '# �",( '% >�/-
�%�<";�= "&"!"� �� �&���'* /�(<#+ ���A%1 (�#�. 2.2.17).

�"�?* ' 5 # ' 6, " &"!D% �"�!" ' 3 ,"'#�";# �(A/��#'#�(G$%%
>�;�D%'#% # >�%�;%/��";# /�(<#+ ���A%1 (�"�?�� ' 16 # ' 20, �"�!( ' 8
# '%�%)%'�<� ,�%�B!") )"$%, )%� �"�# >�/�%�<";#�B >�%�;%/��"'#G. �%&*-
�% >��;%/'#+ ,�%�B!" ,"'#�";# >�;�D%'#% �(A��/#'"'&��. �"!#� �A�"-
,��, ��%/# (!","''*+ ���A%1 (�&"'��#;"�B '%;#'%1'"= #%�"�+#=, >��=�-
;=�J"=�= � >�%#�($%�&�%''�� /��&(>% ! !���( ( �*��!��"'<��*+ ,�%�B-
!��.

� &%+ �;()"=+, !�</" '" ()"�-
&!%, </% �"�!;"/*�";# ��%�, >�-
=�;=;#�B /%&%'*J#, �&'�J%'#%
�,���;*+ ���A%1 ! '#� A*;�
'%1&�";B'*�.

�A;#,# '�� >��=/�! #%�"�-
+## �($%�&�%''� �%'=;�=, #
���AB, /��#'#�(G$"= � �/'�1
�#&("?##, �&"'��#;"�B >�/)#-
'%''�1 � /�(<�1 (Wirtz, 1967). "
��'��"'## >���%/%''�<� #�-
�;%/��"'#= �/%;"' �*��/, )&�
/��#'#���"'#% ( ,�;�&#�&�<�
�(�;#!" >��=�;=%&�= � /�(+
@���"+ — #%�"�+#= /��#'#��-
�"'#= (>�# !�'!(�%'?## ,"
!���) # &%��#&��#";B'�% /��#-
'#���"'#% (>�# �+�"'% ()"�&-
!�� �A#&"'#=).

�(�;#! �%;/#'<", Citellus
(Spermophilus) beldingi, �"�-
>���&�"'%' '" ,">"/% �%�%��"-
�%�#!"'�!�<� !�'&#'%'&". �%-
�#�/ '",%�'�1 "!&#�'��&# 7&�-
<� �#/" /;#&�= � �"= >� �%'-
&=A�B. �>"�#�"'#= �"�?�� �
�"�!"�# >��#�+�/=& � �"%-
#G'%. �"�!# �&"'��=&�= �%?%>-
&#�'*�# �/#' �", � <�/ # �>"�#-
�"G&�= � '%�!�;B!#�# �"�?"�#

�#�. 2.2.17. �%�"�+#= /��#'#���"'#= ��%/#
�,���;*+ ���A%1 ,�;�&#�&�<� �(�;#!",
Citellus lateralis. �#@�* � '#D'%1 )"�&#
!�(D!�� �A�,'")"G& '��%� ,�%�B!", ?#@�*
�>�"�" — )#�;� >�%�;%/��"'#1, #'#?##��-
�"''*+ ���ABG, ?#@�* �;%�" — )#�;� >�%-
�;%/��"'#1 �� �&���'* /�(<#+ ���A%1, ?#@-
�* '" !�'?"+ �&�%;�! >�!",*�"G&, �!�;B!�
�", /"''"= ���AB >�/�%�<";"�B >�%�;%/��"-
'#G ���#� �>>�'%'&�� (>�: Wirtz, 1967).
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(�"!�#�";B'� — /� 5) � &%)%'#% 4–6 )"���. �"�?* &"!D% �>"�#�"G&�= � '%-
�!�;B!#�# �"�!"�# (�"!�#�";B'� — /� 9). � �%,(;B&"&% �� �'�<#+ �*��/!"+
(51.5%) �A'"�(D#�"G&�= /%&%'*J#, >� !�"1'% �%�%, �& /�(+ #;# &�%+ �&?��.
��;���,�%;*�# ,�%�B!# �&"'��=&�= � ��,�"�&% �!�;� 2 ;%& (Sherman, 1977;
Hanken, Sherman, 1981).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 �(�;#!" �%;/#'<"
#,()%'" �;"A�. ��%G&�= (!","'#= '" �/#'�)'*1 �A�", D#,'# 7&�<� �#/",
>�# !�&���� �"�?* # �"�!# ,"'#�"G& �A���A;%''*% #'/#�#/(";B'*%
()"�&!# (Sherman, 1977; Armitage, 1981). �",�'�D"G$#%�= �"�!# #, <�/"
� <�/ ,"'#�"G& �/'# # &% D% ()"�&!# �A#&"'#=. ��;�/*% �"�!# /��&#<"G&
>�;���1 ,�%;��&#, '% (+�/= /";%!� ," >�%/%;* �"&%�#'�!�<� ()"�&!"; ��-
;�/*% �"�?*, '">��&#�, �"��%;=G&�= '" ,'")#&%;B'*% �"��&�='#=. 
#�-
&"'?#= �%D/( ()"�&!"�# �"��%;#�J#+�= >�;���,�%;*+ �"�?�� #, �/'�<�
�*��/!" ���&"�;=%& � ��%/'%� 341.3±107.6 �, &�</" !"! ( >�;���,�%;*+
��/�&�%''*+ �"��! — ,'")#&%;B'� �%'BJ% (� ��%/'%� 39.2±9.2 �). �,���-
;*% �"�?* '% �+�"'=G& &%��#&��#G # '% >�#'#�"G& ()"�&#= � ,"A�&% �
>�&���&�%. ����=$#% �"�!# �+�"'=G& <'%,/��*% ()"�&!# �& /�(<#+ ���-
A%1 ���%<� �#/". �� ��%�%'# ��D/%'#= /%&%'*J%1 �"�?*, '"#A�;%% "!-
&#�'� �>"�#�"�J#%�= � �"�!"�#, >�!#/"G& #+ ()"�&!# �A#&"'#= # /%�-
D"&�= '" ,'")#&%;B'�� (/";%'##. ��/�A'�% >��%/%'#% '% ���1�&�%''�
�"�?"�, '% >�#'#�"�J#� ()"�&#= � �",�'�D%'##. �"�!# "<�%��#�'� �%"-
<#�(G& '" �"�?��, � !�&��*�# �'# �>"�#�";#�B, ��",( >� �!�')"'## 7�&-
�(�": � 7&�1 �#&("?## >�%�;%/��"'#% >"�&'%�" �&�%)%'� � 42 #, 53 ,"�%<#-
�&�#���"''*+ �;()"%� (79%). �"!&#�(G$#% �"�!# &"!D% "<�%��#�'� �%"<#-
�(G& '" �"�?��: >�%�;%/��"'#% '"A;G/";# � 32 #, 38 >�/�A'*+ !�'&"!&��,
&.%. � 84% �;()"%�. ��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#-
)%�!�1 �&�(!&(�% >��%;%'#1 �(�;#!" �%;/#'<" � /��&(>'*+ ;#&%�"&(�'*+
#�&�)'#!"+ '% '"1/%'�.

� �(�;#!" |�"'!;#'", Citellus (Ictidomys) franklinii, �A#&"G$%<� � �&%>-
'*+ �%<#�'"+ �T� # �"'"/* (Iverson, Turner, 1972a; Murie, 1973), �*+�/
#, ,#�'%1 �>=)!# # �>"�#�"'#% �,���;*+ ���A%1 �A*)'� >��#�+�/#& �
>%���1 /%!"/% ">�%;=, '� � '%!�&��*+ >�>(;=?#=+ ,"/%�D#�"%&�= /� >%�-
��1 /%!"/* �"= (Sowls, 1948; Iverson, Turner, 1972a). �%��*�# >��;% �>=)-
!# >�=�;=G&�= �"�?*, )%�%, '%/%;G — �"�!# (Sowls, 1948). � >%�#�/ �>"-
�#�"'#1, >��/�;D"G$#1�= � &%)%'#% &�%+ '%/%;B >��;% �*+�/" #, �>=)!#,
+"�"!&%�'* )"�&*% "<�%��#�'*% !�'@;#!&* � �D%�&�)%''*�# �+�"&!"�#
�%D/( �"�?"�#, !�'!(�#�(G$#�# ," �"��!. � �%,(;B&"&% !�'!(�%'&'*+
�,"#��/%1�&�#1 ( �"�?�� (�&"'"�;#�"%&�= #%�"�+#= /��#'#���"'#=
(Sowls, 1948). �"D/"= �"�!" >�#'��#& �/#' �*��/�! ," ;%&�, # � >��%&%
>�#�(&�&�(%& /���;B'� ,'")#&%;B'�% )#�;� /%&%'*J%1 — �& 4 /� 11, �
��%/'%� 7.5 (Lyon, 1932; Sowls, 1948). ��;�/'=! >�=�;=%&�= '" >��%�+'�-
�&# � !�'?% #G'= — '")";% #G;=, �"��%;=%&�= >�#A;#,#&%;B'� )%�%, 3–4
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'%/%;# # ��&"%&�= "!&#�'*� /� '")";" �%'&=A�=, " � '%!�&��*+ >�>(;=?#=+ —
/� �!&=A�=. ���/�;D#&%;B'��&B >%�#�/" '",%�'�1 "!&#�'��&# �,���;*+ ���-
A%1 ���&"�;=%& 4–5 �%�=?%�, # � >��;%/'%1 /%!"/% #G;= #;# '")";% "�<(�&"
�'# ,";%<"G& � �>=)!( (Jackson, 1961, ?#&. >� Holekamp, 1984). �� �'%'#G
�=/" "�&���� (Iverson, Turner, 1972a; Armitage, 1981), �,���;*% ���A# C.
franklinii ,"'#�"G& �A���A;%''*% #'/#�#/(";B'*% ()"�&!# �A#&"'#=, �/-
'"!� A�;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >��%;%'#1 7&�<� �#/" � /��&(>'*+ ;#&%�"&(�'*+ #�&�)'#!"+ '% �A'"-
�(D%'�.

� �'�<#+ �#/�� /�%�%�'*+ A%;#)B#+ >���&�"'�&�%''�-7&�;�<#)%�-
!"= �&�(!&(�" &"!D% >�%/�&"�;%'" �#�&%��1 �A���A;%''*+ #'/#�#/(-
";B'*+ ()"�&!�� �A#&"'#=, !"!, '">�#�%�, ( �A*!'��%''�1 A%;!#, Sciurus
vulgaris (Wauters, Dhont, 1989, 1992; Wauters et al., 1990). �&�& �#/ '"�%-
;=%& +��1'*%, ��%J"''*% # J#��!�;#�&�%''*% ;%�" '" J#��!#+ >��-
�&�"'�&�"+ ���",##. ���/�;D#&%;B'��&B >%�#�/" �",�'�D%'#= �A*!'�-
�%''�1 A%;!#, � ,"�#�#���&# �& 7!�;�<#)%�!#+ (�;��#1, �"�B#�(%& �& 6
/� 9 �%�=?%�. �" 7&� ��%�= �"�!# >�#'��=& 1–2 >��%&"; )#�;� /%&%'*-
J%1 � �*��/!% �"�B#�(%& �& 2 /� 7, # � ��%/'%� ���&"�;=%& 5.3 (��#�'��,
1980).

�;"�'*�# (A%D#$"�# �A*!'��%''�1 A%;!% �;(D"& <'%,/" (<"1'"), !�-
&��*% >�/�",/%;=G&�= '" ��'��'�% # /�>�;'#&%;B'*%. ��'��'�% <'%,/�
!"! >��&�=''�% (A%D#$% #�>�;B,(%&�= # � /'%�'�%, # � '�)'�% ��%�=. �
��%&;�% ��%�= �(&�! /;= �&/*+" ��<(& #�>�;B,��"&B�=  /�>�;'#&%;B'*% <'%,-
/". ��'��'�% <'%,/� '"+�/#&�=, !"! >�"�#;�, � ?%'&�% ()"�&!" �A#&"'#= (��-
<�/=D, 1980).

���;%/��"'#%, >���%/%''�% � 1985-1987 <<. � ;%�"+ �%'&�";B'�1 ����-
>* (�%;B<#=), >�!",";�, )&� �"�?* �A*!'��%''�1 A%;!# ,"'#�"G& A�;%%
!�(>'*% ()"�&!# �A#&"'#= � ��"�'%'## � �"�!"�#, >�# 7&�� �",�%�* ()"-
�&!�� �"�B#�(G& �& �%,�'" ! �%,�'( # >� <�/"�, " &"!D% � ,"�#�#���&# �&
&#>" ;%�" — +��1'�<� #;# J#��!�;#�&�%''�<� (Wauters, Dhont, 1992).
�?%'!( �",�%��� # !�'@#<(�"?## ()"�&!�� �A#&"'#= >����/#;# '" ��'�-
�% �%<#�&�"?#1 ���A%1 �"/#�&%;%�%&�#)%�!#� �%&�/��, >�# 7&�� 70% �%-
<#�&�"?#1 !"D/�1 ���A# �;(D#;# >�!","&%;%� �%;#)#'* “=/�"” %% ()"�&-
!" �A#&"'#= (minimum convex polygon). � >�/"�;=G$%<� A�;BJ#'�&�" ���-
A%1 �*/%;=;��B &�;B!� �/'� “=/��” ()"�&!", '� �!�;� 8% ���A%1 �A;"/";#
()"�&!"�# � /�(�= �A���A;%''*�# “=/�"�#”. �"!�#�";B'*% �",�%�* ()"-
�&!�� �A#&"'#= ,"@#!�#���"'* � ">�%;%-#G'%, �#'#�";B'*% — � ='�"�=
>� �"�& (�� ��%+ &#>"+ ;%�"). � +��1'�� ;%�( � ">�%;= >� #G'B ()"�&!# �"�?��
,"'#�";# >;�$"/B 4.24±0.07 <" (n=15), " ()"�&!# �"��! — 2.94±0.04 <" (n=22);
� ='�"�%-�"�&% >;�$"/B ()"�&!�� ���&"�;=;" ���&�%&�&�%''� 3.65±0.06 <" #
2.18±0.03 <". �",�%�* “=/%�” �/��% (�&(>";# �A$%1 >;�$"/# ()"�&!�� �A#-
&"'#=. � � +��1'��, # � J#��!�;#�&�%''�� ;%�( A%;!# #�>�;B,��";# “=/�"”
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()"�&!�� �A#&"'#= '"#A�;%% #'&%'�#�'�, &�</" !"! >%�#@%�#G ()"�&!��
>��%$";# �%/!�. �&%>%'B >%�%!�*�"'#= “=/%�” ���%/'#+ ()"�&!�� �;(D#;"
'"/%D'*� >�!","&%;%� '">�=D%''��&# �'(&�#�#/���1 !�'!(�%'?## ,"
D#,'%''�% >���&�"'�&��.

�"! � +��1'��, &"! # J#��!�;#�&�%''�� ;%�( �&%>%'B >%�%!�*�"'#=
()"�&!�� �A#&"'#= ���A%1 >��&#��>�;�D'�<� >�;" A*;" /��&��%�'� �*J%,
)%� ( ���A%1 �/'�<� >�;" (�#�. 2.2.18 # 2.2.19).

"#A�;BJ"= �&%>%'B ��'�>�;#,"?## “=/%�” ()"�&!�� �A#&"'#= �A'"-
�(D%'" ( �"��! � +��1'�� ;%�(, </% ��%/# ���A%1 7&�<� >�;" ��D'� A*;�
�*/%;#&B /��#'"'&�� (,"'#�"�J#+ �+�"'=%�*% &%��#&��##, &.%. “=/�"” ()"-
�&!��) # >�/)#'%''*+, '% #�%�J#+ �+�"'=%��1 &%��#&��##. ���;%/'== '%-
�A+�/#�" �"�!"�, )&�A* >%�%D#&B '%A;"<�>�#=&'*1 ,#�'#1 >%�#�/ # (�-
>%J'� �*!���#&B /%&%'*J%1. �"�!#, '% �*/%�D"�J#% !�'!(�%'?## � /�-
�#'#�(G$#�# ���A=�#, A*;# �*'(D/%'* >%�%�%$"&B�= � �%'%% A;"<�-
>�#=&'*% A#�&�>*. ��%'B # ,#�" — !�#&#)%�!#% >%�#�/* � D#,'# �A*!'�-
�%''�1 A%;!#, !�</" �'" !���#&�= >�%#�($%�&�%''� �%�%'"�# +��1'*+ /%-
�%�B%�, # A;"<�>�;()#% >�>(;=?## ��%?%;� ,"�#�#& �& (��D"= J#J%!. �
J#��!�;#�&�%''�� ;%�( ()"�&!# �A#&"'#= �"�?�� # �"��! ,"'#�";# �/��%
A�;BJ(G >;�$"/B (�#�. 2.2.19), )%� � +��1'��, # 7&� �AU=�'=%&�= A�;%%
A%/'�1 !������1 A",�1, +"�"!&%�'�1 /;= J#��!�;#�&�%''*+ ;%���.

� ��%J"''*+ ;%�"+ ��!���!�1 �A;"�&# ()"�&!# �A#&"'#= �,���;*+ �"�-
?�� �� ��%�= <�'" ,"'#�";# >;�$"/B 3–4 <", " � ��&";B'�% ��%�= — 1.7 <"

�#�. 2.2.18.  ����&�"'�&�%''�% �"�>�%/%;%'#% “=/%�” ()"�&!�� �A#&"'#= �"��!
() # �"�?�� (%) �A*!'��%''�1 A%;!#, Sciurus vulgaris, � �/'�� #, �"��#��� +��1-
'�<� ;%�". �('!&#�'�1 ;#'#%1 �A�,'")%'* “=/�"” ()"�&!�� >�/)#'%''*+ �"��!.
�"&%'%'#%� �*/%;%'* ()"�&!# ;%�" � A%/'�1 !������1 A",�1. ��&";B'*% >�=�'%-
'#= � &%!�&% (>�: Wauters, Dhont, 1992).
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(n=14). ��%/'== >;�-
$"/B ()"�&!�� �A#&"'#=
�,���;*+ �"��! ���&"�-
;=;" 1.0 <" (n=20). � !��-
�=$#+ �"��!, !�&��*%
"!&#�'� �+�"'=;# <�"-
'#?* ���#+ ()"�&!��,
>;�$"/B ,"'#�"%��1
&%��#&��## ��!�"$"-
;"�B � ��%/'%� /� 0.4 <"
(n=13), # #+ �;"/%'#=
��%</" A*;# �A���A;%-
'* � >���&�"'�&�% �&
()"�&!�� /�(<#+ ���A%1
&�<� D% >�;". �)"�&!#
�A#&"'#= �,���;*+ �"�-
?�� >%�%!�*�";# ()"�-
&!# '%�!�;B!#+ �"��!
(��<�/=D, 1980).

�",�%�* ()"�&!�� �A#&"'#= �A*!'��%''�1 A%;!# �($%�&�%''� ,"�#�=&
�& !������1 A",* # �"�B#�(G& >� �%,�'"� <�/". � +��1'�� ;%�(, </% !����-
�"= A"," '"#A�;%% A�<"&", ()"�&!# �A#&"'#= �"��! '%�%;#!#. �"�!#, ,"'#-
�"G$#% ;()J#% !�����*% ()"�&!#, >��#,��/=& A�;BJ% >�&���&�". �"�?*
�&'��#&%;B'� �";� >�/�#D'* /"D% � >%�#�/ �>"�#�"'#1 # '% >�!#/"G&
���#+ ()"�&!�� � >�<�'% ," �"�!"�#, %�;# �'# �*+�/=& ," >�%/%;* <'%,/���1
&%��#&��##. �%,�''*% �"�#"?## �",�%��� ()"�&!�� ( �"�?�� # �"��! ��=-
,"'* '% � >��*J%'#%� "!&#�'��&# ,�%�B!�� � >%�#�/ �",�'�D%'#=, " �
#,�%'%'#%� !������1 A",*. ��%�&% � &%�, >�;�D%'#% “=/�"” ()"�&!" !"D-
/�1 �"�!# ��&"%&�= �&"A#;B'*� �� ��%�%'# # >���&�"'�&�% (Wauters, Dhont,
1992).

���#�� �%,�''*+ �"�#"?#1, �&�%)%'� �($%�&�%''�% #,�%'%'#% �",-
�%��� ()"�&!�� �A#&"'#= >�# �'#D%'## >;�&'��&# '"�%;%'#=: � >�>(;=-
?#=+ � �)%'B '#,!�1 )#�;%''��&BG >;�$"/B #'/#�#/(";B'�<� ()"�&!"
�,���;�1 ���A# ,'")#&%;B'� (�%;#)#�"%&�= # ��D%& /��&#<"&B 43 <" (�.
�'(@�%'=, �. �'(@�%'=, 1978).

��&�$%'#% ,">"��� �%�=' +��1'*+ /%�%�B%� >�#��/#& ! ,"�%&'��(
�'#D%'#G �"��* &%;" ,�%�B!��, !�&��*% >%�%+�/=& '" >#&"'#% �&����&%-
>%''*�# !���"�#, � &�� )#�;% >�)!"�#, >�A%<"�# # '"�%!��*�# (Wauters,
Dhont, 1989). #,!�!";��#1'*%, �"��%=''*% � >���&�"'�&�% !���" �*'(D-
/"G& A%;�! A*&B "!&#�'*�# ��% ��%&;�% ��%�= �(&�! # >%�%�%$"&B�= '"
,'")#&%;B'*% �"��&�='#=. �&" ,"!�'��%�'��&B �&�%)%'" &"!D% � ;%�"+
�%�%��-,">"/" ����##, </% � <�/* A%�!���#?* >�/�#D'��&B !"! �,���;*+,

�#�. 2.2.19. ����&�"'�&�%''�% �"�>�%/%;%'#% “=/%�”
()"�&!�� �A#&"'#= �"�?�� # �"��! Sciurus vulgaris �
J#��!�;#�&�%''�� ;%�(. “	/�"” ()"�&!�� �"��! �A�-
,'")%'* �>;�J'�1 ;#'#%1, J&�#+���1 ;#'#%1 �*/%;%-
'* “=/�"” ()"�&!�� �,���;*+ �"�?��, >('!&#��� —
()"�&!# >�;(�,���;*+ �"�?�� (>�: Wauters, Dhont, 1992).
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&"! # ��;�/*+ ���A%1 A�;%% �*��!", )%� � <�/* �� ��%/'#� # �*��!#�
(��D"%� �%�=' +��1'*+ (��<�/=D, 1978).

�#<�"?## � >�>(;=?#=+ A%;!# >��#�+�/=& >�%#�($%�&�%''� ;%&�� (�
"�<(�&%) # ��%'BG (� �!&=A�%), )&� ���&�%&�&�(%& >%�#�/"� �"��%;%'#= /�(+
<%'%�"?#1 ��;�/'=!". �#�;� �,���;*+ ���A%1 ��%/# �#<�"'&�� �A*)'�
'%�%;#!� — 17.4% (��<�/=D, 1978).

��'&"!&* �%D/( &%��#&��#";B'*�# �"�!"�# �&'��#&%;B'� �%/!#, #
��'��'"= �"��" �,"#��/%1�&�#1 �&�%)"%&�= ( /��#'#�(G$#+ (&%��#&�-
�#";B'*+) # >�/)#'%''*+ ('%&%��#&��#";B'*+) �"��!. � �"�?��, '">��-
&#�, �&�%)"%&�= �'�D%�&�� !�'&"!&�� �%D/( ���A=�# � �"�'*� ��?#";B'*�
�&"&(���.

�,"#��/%1�&�#= �%D/( ���A=�# �/'�<� >�;" >��=�;=G&�=, !"! >�"�#-
;�, � "<�%��#�'�1 @���% (Wauters, Dhont, 1989).

��%/# >�/)#'%''*+ ���A%1, '% #�%G$#+ >��&�=''*+ ()"�&!�� �A#&"-
'#=, >�%�A;"/"G& ,�%�B!# � ��,�"�&% 8–16 �%�=?%�. 
��&#<'(� ��,�"�&" /�(+
;%&, �'# >�;()"G& ��,��D'��&B ,"'=&B ()"�&!# �A#&"'#=, ����A�/#�J#%�=
>��;% <#A%;# /��#'"'&��, # >�#�A�%&"G& �&"&(� �(A/��#'"'&��. �"�*%
!�(>'*% �"�?* � ��,�"�&% 3–4 ;%& �&"'��=&�= /��#'"'&"�# # �&;#)"G&�=
�*��!�1 "<�%��#�'��&BG. 
��#'#�(G$#% (&%��#&��#";B'*%) �"�!# '"#-
A�;%% "!&#�'* � >�%/%;"+ “=/�"” ()"�&!", !�&���% �'# ,"$#$"G& �& /�(<#+
�"��!. �"$#&" &%��#&��## ( �"��! �;(D#& >��%/%')%�!#� �%+"'#,���, �A%�-
>%)#�"G$#� �"!�#�";B'*1 (�>%+ �",�'�D%'#= (Wauters, Dhont, 1989).

��;%% !�(>'*% # J#��!� >%�%!�*�"G$#%�= ()"�&!# �A#&"'#= �"�?��
�A%�>%)#�"G& #� ��,��D'��&B !�'&"!&#���"&B � Aó;BJ#� )#�;�� �"��!, '�
�/'���%�%''� (�%;#)#�"G& �#�! ��&�%)# � ��>%�'#!"�#. ��'!(�%'?#=, >��-
=�;=G$"=�= � "<�%��#�'*+ �,"#��/%1�&�#=+, >�#��/#& ! @���#���"'#G #%�"�-
+## /��#'#���"'#= (Wauters, Dhont, 1989). 
��#'#�(G$#% �"�?* ,"'#�"-
G& A�;%% !�(>'*% ()"�&!# �A#&"'#= � ��"�'%'## � >�/)#'%''*�#. �&� /"%&
#� >�%#�($%�&�� � !�'&"!&"+ � �%?%>&#�'*�# �"�!"�# # �A%�>%)#�"%& '"#-
A�;BJ#1 �%>��/(!&#�'*1 (�>%+ (Wauters et al., 1990). ��%/# �"��!-�%<�;%&�!
�",�'�D"G$#%�= ���A# ��&�%)"G&�= �%/!�, # 7&� �A(�;��;%'�, � ��'��'��,
/%@#?#&�� �"��* &%;". ��&"'��;%'�, )&� �#'#�";B'*1 �%�, >�# !�&���� (
�"��! �A*!'��%''�1 A%;!# ��D%& '")"&B�= 7�&�(�, ���&"�;=%& 300 <. % ��%
�"�!#, ( !�&��*+ '")#'"%&�= 7�&�";B'*1 ?#!;, (�>%J'� >�#'��=& >�&��-
�&��: /�;= &"!#+ �"��! � '"#A�;%% A;"<�>�#=&'*% <�/* ���&"�;=%& 70–90%.
����% &�<�, ;#JB 40–60% A%�%�%''*+ �"��! (�>%J'� �*!"��;#�"G& /%&%-
'*J%1 � �"�*+ A;"<�>�#=&'*+ (�;��#=+. � <�/* '%(��D"= J#J%! +��1'*+
/%�%�B%� 7&" /�;= �'#D"%&�= /� 20%. �A$"= ,"!�'��%�'��&B >��=�;=%&�= �
&��, )&� )%� A�;BJ% �"��" &%;" �"�!#, &%� A�;BJ%% )#�;� /%&%'*J%1 �'"
��D%& �*!���#&B (Wauters, Dhont, 1989).

��;��*% �",;#)#= � �&�"&%<## #�>�;B,��"'#= >���&�"'�&�" ( �A*!'�-
�%''�1 A%;!# �AU=�'=G&�= �",'*� �!;"/�� �"�?�� # �"��! � >��?%��
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�",�'�D%'#=: �"�?"� '%�A+�/#�* !�(>'*% ()"�&!# �A#&"'#= /;= �A%�>%-
)%'#= �"!�#�";B'� ��,��D'�<� )#�;" �>"�#�"'#1 � �"�!"�#; �"�!# D%
'(D/"G&�= � �A���A;%''*+ # �+�"'=%�*+ <'%,/��*+ ()"�&!"+ � '"#;()-
J#�# !�����*�# (<�/B=�#, '%�A+�/#�*�# /;= (�>%J'�<� �*�"$#�"'#=
>�&���&�" (Wauters, Dhont, 1992).

�%;!" 
(<;"�", Tamiasciurus douglasii, �"�>���&�"'%'" '" ,">"/% �%�%-
��"�%�#!"'�!�<� !�'&#'%'&", # %% "�%"; �"�>�;"<"%&�= (,!�1 >�;���1 �/�;B
&#+��!%"'�!�<� >�A%�%DB=. �%>��/(!&#�'*1 �%,�' ( A%;!# 
(<;"�" /���;B-
'� >��/�;D#&%;B'*1 — � �"�&" >� #G;B, # ��=,"'� 7&� � &%�, )&� ��;�/*%
�"�!#, ��/#�J#%�= �%�'�1, >�#�&(>"G& ! �",�'�D%'#G (D% � �%�%/#'%
;%&". �!&#�'*1 �>%��"&�<%'%, ( �"�?�� >��/�;D"%&�= /� "�<(�&", " � '%-
!�&��*+ �;()"=+ # /� �%'&=A�=. �%!�(";B'*% !�'&"!&* �"�?�� # �"��!
�&�%)"G&�= %$% � "�<(�&%, '� � �%'&=A�% >�%!�"$"G&�= (Koford, 1982).

���A%''��&# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%'#1
A%;!# 
(<;"�" #,()";# � 1974-1978 <<. � �";#@��'## (�T�) '" >;�$"/!%
'"A;G/%'#1 �",�%��� 9 <", �"�>�;�D%''�1 � ��%J"''�� ;%�( (Koford,
1982). ��%/;*+ ,�%�B!�� �%<(;=�'� �&;"�;#�";# ;��(J!"�# # #,()";# #+
>���&�"'�&�%''�% �"�>�%/%;%'#% � �%>��/(!&#�'*1 # '%�%>��/(!&#�'*1
>%�#�/*. �",�%�* # !�'@#<(�"?#G ()"�&!�� �A#&"'#= �>�%/%;=;# �%&�-
/�� �>&#�";B'�<� �#'#�(�" (minimum convex polygon), >�# !�&���� ,"
��'��( A�";# 75% �A$%<� !�;#)%�&�" �%<#�&�"?#1. ��&";B'*% �%<#�&�"-
?## (25%) �;(D#;# >�!","&%;%� �*+�/�� ,�%�B!�� ," >�%/%;* �#'#�";B'�-
<� ()"�&!" �A#&"'#= (“=/�"”). �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"�?�� #
�"��! '" >;�$"/!% '"A;G/%'#1 >�%/�&"�;%'� '" �#�. 2.2.20.

� �%>��/(!&#�'*1 >%�#�/ �"�?* <��",/� )"$% ���%�J";# �*;",!# ,"
>�%/%;* ���#+ ()"�&!�� �A#&"'#= � ��"�'%'## � /�(<#�# �%,�'"�#. � )"-
�&'��&#, )#�;� �%<#�&�"?#1 �"�?�� � ?%'&�";B'�1 )"�&# ()"�&!�� /�(<#+
���A%1 &�<� D% >�;" >� �!�')"'## �%,�'" �",�'�D%'#= ��!�"&#;��B � 36
/� 5%. � �"��! >�/�A'*+ �%,�''*+ �",;#)#1 '% �*=�;%'�. �&�%)%'� &"!-
D%, )&� � �!�')"'#%� �%>��/(!&#�'�<� >%�#�/" �",�%�* ()"�&!�� �A#&"-
'#= ��%/;*+ �"�?�� ��!�"$"G&�= � ��%/'%� � 5754 �2 /� 2584 �2, &.%. A�-
;%% )%� � /�" �",".

Z"�"!&%�'�, )&� � �%,�' �",�'�D%'#= &%��#&��#";B'�% >��%/%'#% �"�-
?�� �&�%)";��B � >�%/%;"+ ()"�&!�� �A#&"'#= �"��!, '� ��%'BG '#)%<� >�-
/�A'�<� '%  A*;�. �"�!# � >%�#�/ �",�'�D%'#= �&"'��#;#�B &�;%�"'&'*�#
! �"�?"� # /�>(�!";# #+ '" ���# <'%,/��*% ()"�&!#, �/'"!� >�/"�;=G$%%
A�;BJ#'�&�� �,"#��/%1�&�#1 �%D/( �",'�>�;*�# ���A=�# (94%) ��&"�"-
;#�B "<�'#�&#)%�!#�# #, ! &��( D%, /���;B'� >��/�;D#&%;B'*�# — �& 1 /�
90 �#' (� ��%/'%� 17 �#'). �,"#��/%1�&�#= �"�?�� '" ()"�&!"+ �"��! A*;#
#�!;G)#&%;B'� "<�%��#�'*�#, # ��%/# '#+ ��D'� A*;� �*/%;#&B /��#'"'-
&��, !�&��*% �/%�D#�";# �%�+ � �&*)!"+ � /�(<#�# (>�/)#'%''*�#) �"�?"-
�#. ���;%/'#%, &%� '% �%'%%, '"+�/#;# ��,��D'��&B �>"�#�"&B�= � �"�!"�#
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� �&�(&�&�#% �"�?��-/��#'"'&��. 
��#'#���"'#% ( �"�?�� '%;B,= '",�"&B
"A��;G&'*�, >��!�;B!( �*��!��"'<��*% ���A# ��<;# &%�>%&B >��"D%'#% �
�+�"&!"+ �� ���#�# !�'!(�%'&"�# �'% >�%/%;�� ,'"!���1 (����%''�1) &%��#-
&��##. �/'"!� /��#'#�(G$%% >�;�D%'#% /"�";� �"�?"� >�%#�($%�&�� �
�>"�#�"'#=+ � �"�!"�#. �� ��=!�� �;()"%, �"�?*-/��#'"'&* '"+�/#;#�B
�=/�� � �"�!"�# � ���&�='## 7�&�(�" 95% ��%�%'#, &�</" !"! >�/)#'%''*%
�"�?* — &�;B!� 5%. �'*�# �;��"�#, �"�?*-/��#'"'&* ��'�>�;#,#���";#
�%?%>&#�'*+ �"��!, !�&��*%, >�# 7&��, ��<;# �>"�#�"&B�=, +�&= # ,'")#&%;B-
'� �%D%, � >�/)#'%''*�# �"�?"�#.

�+�"'( &%��#&��## ( �"�?��, ��'�>�;#,#�(G$#+ �",�'�D"G$#+�= �"-
��!, ��D'� �"���"&�#�"&B � !")%�&�% �&�"&%<## >��%/%'#=, �A%�>%)#�"G$%1

�#�. 2.2.20. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"�?�� # �"��! A%;!# 
(<;"�",
Tamiasciurus douglasii, '" >;�$"/!% '"A;G/%'#1 �",�%��� 9 <" � 1976-77 <<. � �"-
;#@��'## (�T�). , % — �%>��/(!&#�'*1 >%�#�/, �, $ — '%�%>��/(!&#�'*1
>%�#�/. �>;�J'"= ;#'#= — ()"�&!# �"�?��, J&�#+��"= ;#'#= — ()"�&!# �"��!.
��=�*�# ;#'#=�# >�!","'* �*+�/* ��%/;*+ ���A%1 ," >�%/%;* ���#+ ()"�&!��
(>�: Koford, 1982).
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�"!�#�";B'� ��,��D'*1 �%>��/(!&#�'*1 (�>%+. ��%�&% � &%�, ( A%;!#

(<;"�" � �%,�' �",�'�D%'#= @���#�(G&�= "<�%<"?## !�'!(�#�(G$#+
�"�?��, �AU%/#'=G$#% �A*)'� 2–3, �%D% A�;BJ%% )#�;� ��>%�'#!��, ()"-
�&!# !�&��*+ >%�%!�*�"G& <'%,/��*% &%��#&��## '%�!�;B!#+ �"��!, &"!
)&� >��;%/'#% #�%G& ��,��D'��&B �>"�#�"&B�= � A�;%% )%� �/'#� �"�-
?��. �� ��%�%''*+ "<�%<"?#=+ �"�?�� @���#�(%&�= #%�"�+#= /��#'#��-
�"'#=, �A%�>%)#�"G$"= A�;%% �*��!#1 �%>��/(!&#�'*1 (�>%+ �"�?��-
/��#'"'&�� � ��"�'%'## � >�/)#'%''*�#. ���;%/'#% '% ()"�&�(G& � <�'%
'"�"�'% � �"�?"�#-/��#'"'&"�#, '� �*A#�"G& >�/+�/=$#1 ���%'& /;=
(�>%J'�<� �>"�#�"'#= � �"�!"�# � �&�(&�&�#% /��#'"'&". �%>��/(!&#�'"=
�&�"&%<#= �"��!, '%���'%''�, ��'��"'" '" �*A��% >�;���<� >"�&'%�", >�-
�!�;B!( !"D/"= #, '#+ �>"�#�"%&�= '% &�;B!� � �"�?��-/��#'"'&��, '� # �
>�/)#'%''*�# �"�?"�#.

��"�'"= A%;!", Tamiasciurus hudsonicus, �"�>���&�"'%'" � �%�%�'�1 #
,">"/'�1 �A;"�&=+ �%�%��"�%�#!"'�!�<� !�'&#'%'&" # >#&"%&�= >�%#�(-
$%�&�%''� �%�%'"�#, #,�;%!"%�*�# #, J#J%! +��1'*+ /%�%�B%�. �%�%'-
'"= >��/(!?#= +��1'*+ �A%�>%)#�"G& >�;��#'( <�/��*+ 7'%�<%&#)%�!#+
>�&�%A'��&%1 �#/" (Layne, 1954; Finley, 1969, ?#&. >� Rusch, Reeder, 1978;
Rusch, 1970). �",�%�* ()"�&!�� �A#&"'#= �,���;*+ ���A%1 '"+�/=&�= �
�A�"&'� >��>��?#�'";B'�1 ,"�#�#���&# �& (��D"= J#J%! (Smith, 1968a).

����&�"'�&�%''(G �&�(!&(�( >��%;%'#1 !�"�'�1 A%;!# #,()";# �%&�-
/�� >��&��'*+ �&;���� ,�%�B!�� D#��;��!"�# (Rusch, Reeder, 1978). ���;%-
/��"'#% >�!",";�, )&� !�"�'"= A%;!" �%/%& �&'��#&%;B'� ��%/;*1 �A�",
D#,'# �� ��% �%,�'* <�/". "#A�;%% ,'")#&%;B'*% >%�%�%$%'#= �&�%)"G&-
�= �%�'�1, � '")";�� �",�'�D%'#=, !�</" �,���;*% ���A#, >�%#�($%�&�%'-
'� �"�?* (81%), >�!#/"G& ,#�'#% �+�"'=%�*% ()"�&!# (&%��#&��##) # �&-
>�"�;=G&�= '" >�#�!# >�;��*+ >"�&'%���, >%�%�%$"=�B '" �"��&�='#% �&
0.8 /� 5.6 !�. �� �!�')"'## >%�#�/" �>"�#�"'#1 �'�<#% �"�?* ��,��"$"-
G&�= '" >�%D'#% ()"�&!# �A#&"'#=, '� )"�&B #, '#+ &%�=%& ���# ()"�&!# �
>�;B,( #��#<�"'&��. �%�%''#% >%�%�%$%'#= �,���;*+ ���A%1 �A(�;��;%-
'* '% &�;B!� �%,�''��&BG �",�'�D%'#=, '� # >�#�!�� �>&#�";B'*+ �%�&
�A#&"'#=.

� "�<(�&" >� �!&=A�B � >�>(;=?#=+ !�"�'�1 A%;!# �&�%)"%&�= �&���1
>#! >�/�#D'��&#, ��=,"''*1 � �"��%;%'#%� ��;�/'=!". � #G;= >� �%'-
&=A�B �&�%)%'" ,'")#&%;B'"= ��%�&'��&B A%�%�%''*+ # !���=$#+ �"��!
(26%), " &"!D% /%&%'*J%1 (47%), >�# 7&�� ,'")#&%;B'"= )"�&B �*D#�J#+
��;�/*+ ,�%�B!�� (42%) <#A'%& � ��%''#% # ,#�'#% �%�=?* (� �!&=A�= >�
@%��";B). "#A�;BJ#1 �&+�/ �,���;*+ �"�?�� (13%) >�#+�/#&�= '" >%�#-
�/ �",�'�D%'#= (� �"�&" >� �"1).

�,���;*% ���A# ,"'#�"G& #'/#�#/(";B'*% ()"�&!# �A#&"'#=, �+�"-
'=%�*% �& /�(<#+ >�%/�&"�#&%;%1 ���%<� �#/". "#A�;%% >�#�%&'*1 ��#-
%'&#� � >�%/%;"+ #'/#�#/(";B'�<� ()"�&!" — A�;BJ"= !()" �(���" � ,"-
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<�&��;%''*�# ,">"�"�# J#J%! # #+ ��&"&!"�#, �"�>�;"<"G$"=�=, !"! >�"-
�#;�, � ?%'&�% �+�"'=%��1 &%��#&��##. �/'" #, &"!#+ !(), �A�",��"�J"=�=
," 70-;%&'#1 >%�#�/, /��&#<";" 6.1 � � /;#'(, 3.7 � � J#�#'( # 1.2 � � �*��&(
(Rusch, Reeder, 1978).

��"'#?* �+�"'=%�*+ ()"�&!�� ;%<!� �>�%/%;#&B >� �%�&( >�;�D%'#=
&%��#&��#";B'*+ !�'@;#!&�� �%D/( ���A=�#-���%/=�#, !�&��*% �A*)'�
>��=�;=G&�= � @���% >�%�;%/��"'#=, ��>����D/"G$%<��= �>%?#@#)%�-
!#�# "!(�&#)%�!#�# �#<'";"�#. � '"A;G/%'#=+ ," ,�%�B!"�# '" �/'�1 #,
>;�$"/�! �%)%'#= � 1962 <. � ��#&"'�!�1 ��;(�A## (�"'"/") ," 111 )"���
,"�%<#�&�#���"'� 63 &%��#&��#";B'*+ !�'@;#!&" (>�%�;%/��"'#=), � !�-
&��*% A*;# ���;%)%'* 22 ��%/;*+ ,�%�B!" (Smith, 1968b). ��;# �� ��%�=
>�%�;%/��"'#= +�,=#' &%��#&��## >%�%�%!"; <�"'#?( ���%<� ()"�&!" #
�!",*�";�= '" )(D�1 &%��#&��##, ��>%�'#!# �%'=;#�B ��;=�#, # A*�J#1
>�%�;%/��"&%;B �&"'��#;�= >�%�;%/(%�*�.

"#A�;BJ%% )#�;� "<�%��#�'*+ �,"#��/%1�&�#1 �&�%)"%&�= �%�'�1 �%D-
/( +�,=%�"�# &%��#&��#1 # >�#J;*�# ,�%�B!"�#, � &�� )#�;% ���A=�#-��-
�%/=�#. � >�/�A'*+ �&�;!'��%'#=+ �%�+ ��%</" �/%�D#�"G& +�,=%�" ()"�&-
!��. ��7&��( �,"#���&'�J%'#= �%D/( �,���;*�# ���A=�# � >��%;%'#=+
!�"�'�1 A%;!# ��D'� �>�%/%;#&B !"! &%��#&��#";B'�% /��#'#���"'#%.
�"�!#, �/'"!�, /�>(�!"G& �"�?�� '" ���# ()"�&!# � >%�#�/ 7�&�(�".

� �%,�' �>"�#�"'#1 ��%/# �"�?��, >�#�;%)%''*+ '" ()"�&�! �%?%>-
&#�'�1 �"�!# %% ,">"+��, �*/%;=%&�= /��#'"'&, >��<�'=G$#1 ��%+ !�'!(-
�%'&��. �>"�#�"'#= ��%</" >�%!�"$"G&�= >� #'#?#"&#�% �"�!#. 
;#&%;B-
'��&B A%�%�%''��&# ���&"�;=%& �!�;� 40 /'%1 (Hamilton, 1939), >%�#�/
��;�)'�<� ��!"��;#�"'#= /%&%'*J%1 — �!�;� /�(+ �%�=?%� (Smith, 1968b).
�� �!�')"'## !���;%'#= ��;�!�� �"�!" (��/#& /%&%'*J%1 �� ���%<�
()"�&!" ;#A� �"�" >%�%�%$"%&�= '" /�(<�1 ()"�&�!. " 7&�� ��=,B �"&%-
�# � /%&%'*J"�# >�%!�"$"%&�=, # �>��;%/�&�## �'" �%"<#�(%& '" #+ >�#-
A;#D%'#% /"D% A�;%% "<�%��#�'�, )%� '" �,���;*+ ����/#)%1 (Smith,
1968b). 
%&%'*J#, >�!#'(�J#% <'%,/��(G &%��#&��#G �"�!#, �AU%/#'=-
G&�= � !�<��&* �#<�#�(G$#+ ��;�/*+ ,�%�B!��, ��&(>"G$#+ � �&*)!# �
��%/;*�# �,���;*�# ���A=�#. �"��%;%'#% ��;�/'=!" ,"�%�J"%&�= ! �%-
�%/#'% '�=A�=.

��"'#?* �+�"'=%�*+ &%��#&��#1 � >��%;%'#=+ !�"�'�1 A%;!# � +��1-
'*+ ;%�"+ ��&"�";#�B '%#,�%''*�# '" >��&=D%'## ��%<� )%&*�%+;%&'%<�
>%�#�/" #��;%/��"'#1 (Rusch, Reeder, 1978). �;�$"/B �+�"'=%�*+ #'/#�#-
/(";B'*+ ()"�&!�� �"�B#���";" �& 0.19 /� 1.11 <", # � ��%/'%� ���&"�;=;"
0.43 <" (n=24). 	�!� �*�"D%''"= &%��#&��#";B'��&B �A(�;��;%'" '%�A+�/#-
���&BG �+�"'* !�����*+ �%�(����, )�%,�*)"1'� ?%''*� #�&�)'#!�� !�-
&��*+ =�;=%&�= �%�%''"= >��/(!?#= +��1'*+ /%�%�B%�. �/'"!� � (�;��#=+ �
A�;%% �",'��A�",'�1 # �&"A#;B'�1 !������1 A",�1 ()"�&!# �A#&"'#= �,���-
;*+ ���A%1 ��<(& �($%�&�%''� >%�%!�*�"&B�= (Layne, 1954).
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� /�(<�� #��;%/��"'##, >���%/%''�� ��%'BG 1982 <. � J&"&% ��;��"/�
(�T�), #,()";# &%��#&��#";B'�% >��%/%'#% # ,">"�"'#% !���" ( �,���;*+
���A%1 '" >;�$"/!% �%)%'#= �",�%��� 6 <" (Gurnell, 1984). �,���;*% �"�?*
,"'#�";# ()"�&!# �A#&"'#= >;�$"/BG � ��%/'%� 0.64 <", " �"�!# — 0.55 <"
(�#�. 2.2.21).

�+�"'=%�"= &%��#&��#= ( �,���;�1 ���A# >� ���#� �",�%�"� �%'BJ%
�A$%1 >;�$"/# ()"�&!" �A#&"'#=, %�;# ()#&*�"&B ��% >%�%�%$%'#= ,�%�B-

!��, ��=,"''*% � >�#�!�� # ,"-
>"�"'#%� J#J%!. �ó;BJ(G
)"�&B ��%�%'# � ��%''#1 �%-
,�' ��%/;*% ,�%�B!# ,"'=&*
!���%D!�1 # ,">"�"'#%� !��-
�" (Smith, 1968").

|(�"D#���"'#% (>�#�!
J#J%!) '%#,A%D'� ��>�=D%-
'� �� ,'")#&%;B'*�# 7'%�<%-
&#)%�!#�# ,"&�"&"�# # >��*-
J%''*� �#�!�� ��&�%)# �
+#$'#!"�#. ���!�;B!( ,">"�"-
'#% !���" — D#,'%''� '%�A-
+�/#�"= @('!?#=, �+�"'" &%�-
�#&��## ( !�"�'�1 A%;!# <"-
�"'&#�(%& ��,��D'��&B !�(<-
;�<�/#)'�<� @(�"D#���"'#=,
,">"�"'#= # +�"'%'#= �%,�'-
'*+ !����� (Smith, 1968";
Gurnell, 1984). �+�"'" &%��#&�-
�## >��=�;=%&�= � "<�%��#�'�1
�%"!?## '" ����/#)%1 ;GA�-
<� >�;" # ��,�"�&", " &"!D% '"
>�%/�&"�#&%;%1 ��/�&�%''*+
�#/��, '">�#�%�, �A*!'��%'-
'�1 A%;!# #;# A%;!# 
(<;"�".
� (D% (>��#'"�J%��= #��;%-
/��"'##, >���%/%''�� � ��#-
&"'�!�1 ��;(�A## (Smith,
1968b), >�;'��&BG �A���A;%'-
'*% ()"�&!# �A#&"'#= ,"'#�"-
;# '% &�;B!� >�%/�&"�#&%;#
�/'�<� �#/", '� # ���A# /�(+
�",'*+ �#/��, " &"!D% <#A�#/-
'*% ���A# (�#�. 2.2.22). �/'"-

�#�. 2.2.21. ��"'#?* ()"�&!�� �A#&"'#= �"�-
?�� # �"��! !�"�'�1 A%;!#, Tamiasciurus
hudsonicus, '" >;�$"/!% '"A;G/%'#1 # %%
�!�%�&'��&=+ � J&"&% ��;��"/� (�T�). �"�-
!'(&*�# !�'&(�"�# � A(!�%''*�# �A�,'"-
)%'#=�# � >�%/%;"+ ()"�&!�� �A#&"'#= (!"-
,"'� >�;�D%'#% !() �(���" � ,">"�"�# J#-
J%!. �%�'*�# !�"/�"&#!"�# >�!","'* �%�-
&" &%��#&��#";B'*+ !�'@;#!&��, !�%�&#!"-
�# — �%<#�&�"?## ���A%1 �A;#,# <�"'#?
���#+ ()"�&!��. �"�?* — A, C, F, J, �"�-
!# — D, N, L, R (>�: Gurnell, 1984, � #,�%'%-
'#=�#).
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!� �&)%&;#�� �*�"D%''"= �'(&�#�#/��"= # �%D�#/��"= &%��#&��#";B'��&B
>��=�;=%&�= &�;B!� � +��1'*+ ;%�"+. � ;#�&�%''*+ ;%�"+ �+�"'" &%��#&��##
�!",*�"%&�= �%'%% (�>%J'�1, >��!�;B!( !�"�'"= A%;!" '% �>���A'" (A%-
�%)B ,">"�* !���" �& �A*!'��%''�1 A%;!# (Smith, 1968b).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 ���&�)'�<� A(-
�('/(!", Tamias striatus, �"�>���&�"'%''�<� � ���&�)'*+ �%<#�'"+ �T�
# G<�-���&�)'*+ >���#'?#=+ �"'"/* (Mares et al., 1976), &"!D% +"�"!&%-
�#,(%&�= �*��!�1 �&%>%'BG �",�A$%'#= �,���;*+ ���A%1, "<�%��#�'*+
>� �&'�J%'#G ! ���#� ����/#)"� �'% ,"�#�#���&# �& #+ >�;" # ��,�"�&"
(Blair, 1942; Manville, 1949; Elliott, 1978; Mares et al., 1976, 1980a,b, 1982; Getty,
1981; Blackmore, Lishak, 1985).

���&�)'*1 A(�('/(! "!&#�%' � ��%&;�% ��%�= �(&�! # �%/%&, � ��'��-
'��, '",%�'*1 �A�", D#,'#, '�, ��%�&% � &%�, +���J� ;","%& >� /%�%�B=�.
�A%D#$%� %�( �;(D"& '��*, � !�&��*+ ��D'� �A'"�(D#&B # ,">"�* !��-
���. �",�'�D%'#% 7&�<� �#/" '")#'"%&�= � @%��";%-�"�&% # >��/�;D"%&�=
��% ;%&�. �A*)'� �*/%;=G&�= /�" '"#A�;%% �&)%&;#�*+ >%�#�/" �>"�#�"-
'#1: � !�'?% @%��";= —
'")";% �"�&" # � #G;%.
�%�%�%''��&B /;#&�=
�!�;� 30 /'%1. �"�!# ,"
�%,�' �",�'�D%'#=
>�#'��=& �A*)'� /�"
>��%&". �#�;� /%&%'*-
J%1 � �*��/!% �"�B#-
�(%& �& 1 /� 4 (� ��%/-
'%� 1.8). ��;�/*% ���-
A# �*+�/=& #, �*��/!�-
�*+ '�� � ��,�"�&% 45-
52 /'%1 # /��&#<"G&
>�;���1 ,�%;��&# �
��,�"�&% �!�;� 1 <�/"
(Blair, 1942; Manville,
1949; Dunford, 1972;
Yahner, 1978). �*��!"=
��%�&'��&B � >�>(;=-
?#=+ ���&�)'�<� A(-
�('/(!" �&�%)"%&�=
��%'BG, � >%�#�/ �"�-
�%;%'#= ��;�/'=!", "
&"!D% � ,#�'#1 �%,�'.
�;"<�>�;()'�% �*D#-
�"'#% ,�%�B!�� � ,#�-

�#�. 2.2.22. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= 13
���A%1 /�(+ �#/�� A%;�! ��/" Tamiasciurus '" >;�-
$"/!% �%)%'#= � ��#&"'�!�1 ��;(�A## (�"'"/") �
�%'&=A�% 1963 <. R — T. hudsonicus, D — T. douglasii,
H — <#A�#/ T. hudsonicus # T. douglasii, M — �"�?*,
F — �"�!#, A — �,���;*% ���A#, J — ��;�/*% ���-
A#. �#@�* �A�,'")"G& '��%�" �%)%'*+ ,�%�B!��.
�",�%� !�"/�"&�� �",�%&!# >;�$"/!# — 30�30 � (>�:
Smith, 1968b).
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'#1 >%�#�/ ,"�#�#& '% �& '"!�>;%''�<� D#�", " �& !�����*+ ,">"���, ,"<�-
&��;%''*+ ��%'BG (Tryon, Snyder, 1973).

�� /"''*� �",'*+ "�&����, >;�$"/B ()"�&!�� �A#&"'#= ( ���&�)'�<�
A(�('/(!" �"�B#�(G& �& 0.04 /� 3.3 <" (Blair, 1942; Manville, 1949; Yerger,
1953; Dunford, 1970; Forsyth, Smith, 1973; Mares et al., 1976, 1980b; Elliott,
1978). "#A�;BJ"= "!&#�'��&B !"D/�1 ���A# �&�%)"%&�= � ?%'&�% ()"�&!"
�A#&"'#=, >�7&��( +"�"!&%� #�>�;B,��"'#= >���&�"'�&�" � ?%;�� ��D'�
'",�"&B ('#��/";B'*� (Elliott, 1978). �",�%�* ()"�&!�� �A#&"'#= �%'=G&�=
>� �%,�'"� <�/" � ,"�#�#���&# �& �A#;#= !���" # >� �=/( /�(<#+ >�#)#'
(Forsyth, Smith, 1973; Elliott, 1978). �)"�&!# '%!�&��*+ ���A%1 ��<(& ��%-
$"&B�= '" ,'")#&%;B'�% �"��&�='#% — /� 250 � (Yerger, 1953). � >%�#�/
�",�'�D%'#= ()"�&!# �A#&"'#= �"�?�� �($%�&�%''� >�%�*J"G& >� ���#�
�",�%�"� ()"�&!# �"��!, '� >� �!�')"'## �%>��/(!&#�'�<� �%,�'" 7&#
�",;#)#= '#�%;#�(G&�= (Ickes, 1974; ?#&. >� Mares et al., 1976).

�/'� #, /%&";B'*+ #��;%/��"'#1 >���&�"'�&�%''�1 �&�(!&(�* >��%-
;%'#1 ���&�)'�<� A(�('/(!" >���%/%'� � �T� (Yerger, 1953). ��/ '"A;G-
/%'#%� � &%)%'#% <�/" '"+�/#;#�B 218 �%)%'*+ �"�?�� # �"��! �",'�<�
��,�"�&". ���;%/��"'#% >�!",";�, )&� #'/#�#/(";B'*% ()"�&!# ,�%�B!��
J#��!� >%�%!�*�";#�B '%,"�#�#�� �& #+ >�;" # ��,�"�&". ��# 7&�� �,"#-
��/%1�&�#= �%D/( ���A=�#-���%/=�# +"�"!&%�#,��";#�B =�!� �*�"D%'-
'*� "'&"<�'#,���, � &�� )#�;% # ( ���A%1 >��&#��>�;�D'�<� >�;" �
>%�#�/ �>"�#�"'#1. "#A�;%% �*��!"= )"�&�&" "<�%��#�'*+ �,"#��/%1-
�&�#1 �&�%)%'" ��%'BG (�%'&=A�B-�!&=A�B), !�</" � >�>(;=?#=+ ���&�)'�-
<� A(�('/(!" >�=�;=%&�= �'�D%�&�� ��;�/*+ ,�%�B!��, ,"'=&*+ >�#�!"-
�# ���A�/'*+ ()"�&!�� �A#&"'#=. 
%&";B'*1 "'";#, �,"#��/%1�&�#1 >�-
!",";, )&� !"! �,���;*%, &"! # ��;�/*% ,�%�B!# �+�"'=G& ,"'#�"%�(G
&%��#&��#G. �&�& �*��/ '% �+�/#& � >��&#���%)#% � @"!&�� ,'")#&%;B'�-
<� >%�%!�*�"'#= ()"�&!�� �A#&"'#=, >��!�;B!(, ��<;"�'� &�"/#?#�''*�
�%&�/#!"�, <�"'#?* #'/#�#/(";B'*+ ()"�&!�� �>�%/%;=G& >� !�"1'#�
&�)!"� >%�%�%$%'#1 ,�%�B!��. 
;= ���&�)'�<� A(�('/(!" +"�"!&%�'*
�%<(;=�'*% ,"+�/* '" ()"�&!# ���A%1-���%/%1. �&#� # �AU=�'=%&�= �*��-
!"= �&%>%'B >%�%!�*�"'#= #+ <�"'#?. �/'"!� !�'&"!&* �%D/( “+�,=%�"-
�#” &%��#&��## # “)(D"!"�#” �&'��#&%;B'� �%/!#, >��!�;B!( ,'")#&%;B-
'(G )"�&B ��%�%'# ,�%�B!# >����/=& � '��"+. �&� /"%& ��,��D'��&B �'�-
<#� ���A=� A%�>�%>=&�&�%''� �A�;%/��"&B ���%/'#% ()"�&!# �� ��%�=
�&�(&�&�#= #+ “+�,=%�”. ��;# D% “)(D"!” �!",*�"%&�= ,"�&#<'(&*� “+�,=#-
'��” '" %<� &%��#&��##, !�'@;#!& '%#,A%D%'.

�"D/"= ���AB ,"'#�"%&�= �A���� !���" '% &�;B!� � >�%/%;"+ “=/�"”
���%<� ()"�&!", '� # '" ()"�&!"+ ���A%1-���%/%1, >�# 7&�� �'" >��&�=''�
>�/�%�<"%&�= �#�!( '">"/%'#= �� �&���'* “+�,=#'"” &%��#&��##. �"!(G
�#�&%�( �,"#���&'�J%'#1 '",*�"G& “/#@@(,'�1 &%��#&��#";B'��&BG”
(loose territoriality, Dunford, 1970).
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Z"�"!&%�'"= ���-
A%''��&B >���&�"'-
�&�%''�1 �&�(!&(�* >�-
�%;%'#1 ���&�)'�<� A(-
�('/(!" ,"!;G)"%&�= �
&��, )&� ()"�&!# �A#&"-
'#= ���A%1-���%/%1 ,'"-
)#&%;B'� >%�%!�*�"G&-
�=, '� “=/�"” ()"�&!��, �
>�%/%;"+ !�&��*+ �"�>�-
;"<"G&�= <'%,/��*%
'��*, &$"&%;B'� �+�"-
'=G&�= # >� 7&�1 >�#)#-
'% ��&"G&�= #,�;#���"'-
'*�#, � ���A%''��&# ( �"��!. � &"!��( D% ,"!;G)%'#G >�#J;# # /�(<#%
#��;%/��"&%;# (Blair, 1942; Dunford, 1970; Mares et al., 1976; Elliott, 1978;
Blackmore, Lishak, 1985).

� !")%�&�% >�#�%�" &%��#&��#";B'�<� �"�>�%/%;%'#= ��D'� >�#�%�&#
�%,(;B&"&* !"�&#���"'#= ()"�&!�� �A#&"'#= 11 �,���;*+ ���A%1 (6 �"�-
?�� # 5 �"��!) '" >;�$"/!% �%)%'#= �",�%��� 1.76 <" (�#�. 2.2.23). �"�?*
# �"�!# ,"'#�";# >�#�%�'� �/#'"!��*% >� �",�%�"� ()"�&!# �A#&"'#=,
>;�$"/B !�&��*+ ���&"�;=;" � ��%/'%� 922 �2 (Blackmore, Lishak, 1985).
�)"�&!# �A#&"'#= ���A%1-���%/%1 )"�&#)'� >%�%!�*�";#�B, '� �+�"'=%-
�*% “=/�"”, !"D/�% #, !�&��*+ ,"'#�";� >�#A;#,#&%;B'� 1/3 %<� >;�$"/#
(� ��%/'%� 303 �2), A*;# >�;'��&BG �A���A;%''*�#.

��%/;*% ,�%�B!# ,">��#'"G& A;#D"1J#+ ���%/%1 # �%"<#�(G& '" '#+
�%'%% "<�%��#�'�, )%� '" '%,'"!��*+ ���A%1 (@%'��%' “�#;�<� ��"<"”,
Fisher, 1954; Healy, 1967; Elliott, 1978).

� �,���;*+ ���A%1 +���J� �*�"D%'" !"! >���&�"'�&�%''"=, &"! # ��%-
�%''A= #,�;=?#=. �%��#&��#";B'*% !�'@;#!&* �%D/( ���A=�#-���%/=�#
��,'#!";# �%/!�: ," >%�#�/ '"A;G/%'#1 � 13 ">�%;= >� 14 �"= 1981 <. ,"@#!-
�#���"'� ;#JB �%�B "<�%��#�'*+ �&*)%! �%D/( ���A=�#-���%/=�# (>�%-
�;%/��"'#% �/'�<� �%,#/%'&" /�(<#�). �#&("?#= !"�/#'";B'� #,�%'#;"�B
>��;% &�<�, !"! '" ()"�&!"+ '%!�&��*+ ���A%1 �",;�D#;# �%�%'" >�/��;-
'%)'#!". �&� >�#�%;� ! #,�%'%'#G "!&#�'��&# ,�%�B!��, # �'# �&";# "!&#�-
'� ��A#�"&B �%�%'" '% &�;B!� '" ���%1 &%��#&��##, '� # '" ���%/'#+ ()"�-
&!"+. � ?%'&� >;�$"/!# '"A;G/%'#1 �&";# ,"+�/#&B ���A# � >%�#@%�##, "
&"!D% ,�%�B!#, )B# ()"�&!# �"�>�;"<";#�B ," >�%/%;"�# >;�$"/!# '"A;G-
/%'#1. � �%,(;B&"&%, )#�;� "<�%��#�'*+ !�'&"!&�� �'�<�!�"&'� ��,���;�
(Blackmore, Lishak, 1985).

�"!#� �A�",��, ��D'� �/%;"&B �*��/, )&� >���&�"'�&�%''"= �&�(!&(-
�" >��%;%'#1 ���&�)'�<� A(�('/(!" �($%�&�%''� ,"�#�#& �& �A#;#= #

�#�. 2.2.23. ����&�"'�&�%''�% �"�>�;�D%'#% “=/%�”
()"�&!�� 11 �,���;*+ ���A%1 ���&�)'�<� A(�('/(-
!", Tamias striatus, '" >;�$"/!% �%)%'#= �",�%���
1.76 <" � ">�%;%-�"% 1981 <. �",�%&!" >;�$"/!# —
!�"/�"&* 7�7 � (>�: Blackmore, Lishak, 1985, � #,�%-
'%'#=�#).
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�"�>�%/%;%'#= !�����, # �&%>%'B >%-
�%!�*�"'#= ()"�&!�� �A#&"'#= ���-
A%1-���%/%1 ��D%& �"�B#���"&B � J#-
��!#+ >�%/%;"+. �;;G�&�"?#%1 7&��(
�;(D#& #��;%/��"'#%, >���%/%''�% �
1976–1978 <<. � J&"&% �#)#<"' (�T�),
</% '"A;G/";# ," �%)%'*�# ���A=�#
'" >;�$"/!% �",�%��� 2.5 <" (Getty,
1981). ����&�"'�&�%''�% �"�>�%/%;%-
'#% �,���;*+ ���A%1, �*=�;%''�% >(-
&%� >��&��'*+ �&;���� ,�%�B!��, >�-
!","'� '" �#�. 2.2.24. �)"�&!# �A#&"-
'#= �,���;*+ ���A%1 � 7&�� >��%;%-
'## ,'")#&%;B'� >%�%!�*�";#�B. ���-
�% &�<�, �A'"�(D#�";#�B �&'��#&%;B-
'� �A���A;%''*% "<�%<"?## ()"�&-
!��, � >�%/%;"+ !�&��*+ '% A*;� "A-
��;G&'� �A���A;%''*+ “=/%�” ()"�-
&!�� �&/%;B'*+ ,�%�B!��. ��%�&% � &%�,
���A#-�%,#/%'&* "&"!��";# ;GA�<�
,�%�B!", �!","�J%<��= � '%>���%/-
�&�%''�1 A;#,��&# �& '#+ ('" �"��&�=-
'## �%'%% 5 �). �%�#@%�#= #'/#�#/(-
";B'�<� ()"�&!" !"D/�1 ���A# >%�%-
!�*�";" “=/��” ���%/'%<� ()"�&!", #
%�;# !"!�1-;#A� ,�%�%! �!",*�";�= �
>�%/%;"+ “)(D�<�” �+�"'=%��<�

“=/�"”, %<� >��<�'=;#. � �%,(;B&"&% ��%/;*% ,�%�B!# #,A%<";# ,"+�/#&B '"
�+�"'=%�(G ?%'&�";B'(G )"�&B ()"�&!�� ���#+ ���%/%1. �"�&�&" !�'&"!-
&�� ���A%1-�%,#/%'&�� � /�(<#�# ,�%�B!"�# ;%&�� # ��%'BG ���&"�;=;" �
��%/'%� 1.7 # 3.2 ," 1 )"� '"A;G/%'#1, ���&�%&�&�%''�. �/'"!� � >�/"�;=-
G$%� A�;BJ#'�&�% (76–86%), "<�%��#�'*% �,"#��/%1�&�#= >��#�+�/#;#
'% �%D/( ���A=�#-���%/=�#, " �%D/( �%,#/%'&"�# # ,�%�B!"�#, ���%�-
J"�J#�# /";B'#% �*+�/* ," >�%/%;* ���#+ ()"�&!�� �A#&"'#=, " &"!D%
�#<�#�(G$#�# ���A=�# (Getty, 1981).

�!�>%�#�%'& � (/";%'#%� >�;��#'* ��%/;*+ ���A%1 � >;�$"/!# '"-
A;G/%'#1 >�!",";, )&� ����A�/#�J"=�= &%��#&��#= � !���&!#% ���!# ,"�%-
;=;"�B ,�%�B!"�#, '% #�%�J#�# ��A�&�%''*+ �+�"'=%�*+ ()"�&!�� �A#&"-
'#= (! 7&�1 !"&%<��## �&'��#;#�B >�%#�($%�&�%''� ��;�/*% ���A#), �/'"-
!� �",�%�* #+ ()"�&!��, �"�'� !"! # ()"�&!�� /�(<#+ ��%/;*+ ,�%�B!��, ��&"-
;#�B >�%D'#�#. �'*�# �;��"�#, #,�%'%'#% >;�&'��&# >�>(;=?## ( ���-
&�)'�<� A(�('/(!" '% >�#��/#& ! �($%�&�%''��( ��!�"$%'#G #;# (�%;#-

�#�. 2.2.24. �"�>�%/%;%'#% #'/#�#-
/(";B'*+ ()"�&!�� �,���;*+ ���-
A%1 ���&�)'�<� A(�('/(!", Tamias
striatus, '" >;�$"/!% �%)%'#= �",-
�%��� 2.5 <" � ;%&'#1 (�>;�J'*%
;#'##) # ��%''#1 �%,�'* (J&�#+�-
�*% ;#'##), (�&"'��;%''�% �%&�-
/�� >��&��'*+ �&;���� (>�: Getty,
1981, � #,�%'%'#=�#).
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)%'#G >;�$"/# ()"�&!�� �A#&"'#= (Getty, 1981). �&" ���A%''��&B ��=,"'"
�� �&�"&%<#%1 @(�"D#���"'#= �#/", A;"<�/"�= !�&���1 ��+�"'=%&�= �>&#-
�";B'�% ���&'�J%'#% �%D/( +"�"!&%��� �"�>�%/%;%'#= # !";��#1'��&BG
!����� # �",�%�"�# ()"�&!�� �A#&"'#=, �<�"'#)#�"G$#�# !����/�A*�"-
G$(G "!&#�'��&B (Blackmore, Lishak, 1985).

�"! (D% �&�%)%'� �*J%, �,���;*% ���A#, ,"'#�"G$#% >��&�=''*% ()"-
�&!# �A#&"'#=, "<�%��#�'* >� �&'�J%'#G /�(< ! /�(<(: ��&�%)" /�(+ ,�%�B-
!�� � >�/"�;=G$%� A�;BJ#'�&�% �;()"%� ,"!"')#�"%&�= >�%�;%/��"'#%�,
�%D% �+�"&!�1 (Blair, 1942). �&'��#&%;B'� >�/��A'*% ��%/%'#= �A "<�'#�&#-
)%�!�� >��%/%'## ���&�)'�<� A(�('/(!" >�;()%'* >�# '"A;G/%'#=+ ,"
<�(>>#���!�1 #, 12 �,���;*+ ���A%1, '"�%;=�J#+ ;%��>�;��( �A;#,# �/'�-
<� #, "7��>��&�� BG-���!", �T� (Dunford, 1970). � !")%�&�% �>���A",
�&#�(;#�(G$%<� ��?#";B'*% �,"#��/%1�&�#=, #�>�;B,��";# �"�!;"/!(
�%�=' >�/��;'%)'#!" � �",'*+ �%�&"+ � >�%/%;"+ ;%��>�;��*. �" �%�B >%�#-
�/ '"A;G/%'#1 �A;#,# ,"!;"/�! � �%�%'"�# >�/��;'%)'#!" ,"�%<#�&�#��-
�"'� 398 ��?#";B'*+ �,"#��/%1�&�#1, � &�� )#�;% 311 >�%�;%/��"'#1 (78%),
32 �+�"&!# (8%), # � 87 �;()"=+ (22%) �&�%)";# A%<�&�� # #,A%<"'#% !�'&"!-
&�� � >"�&'%�"�#. ��+�/ "<�'#�&#)%�!#+ �,"#��/%1�&�#1 &�)'� �>�%/%;%'
� 15 >('!&"+ ,"!;"/!# �%�='. ��&"'��;%'�, )&� �&'��#&%;B'*1 ��?#";B'*1
�"'< ,�%�B!", �?%'#�"%�*1 >� )#�;( >�A%/ # >��"D%'#1, �%'=;�= � ,"�#�#-
���&# �& �"�>�;�D%'#= ,"!;"/!#. ��;# �%�%'", '"+�/=$#%�= >�'")";( �A;#,#
'��* �/'�1 #, /�(+ ���A%1-���%/%1, >%�%!;"/*�";# A;#D% ! '��% /�(<�<�
,�%�B!", >��#�+�/#;" �%�%��#= /��#'#���"'#=: >%��"=, #,'")";B'� /��#-
'#�(G$"=, ���AB �&"'��#;"�B >�/)#'%''�1, >�#)%� '%,"�#�#�� �& %% >�;"
# �"��* &%;". �%,(;B&"&* '"A;G/%'#1 >�,��;#;# �/%;"&B �*��/, )&� !"D/"=
���AB, '%,"�#�#�� �& %% >�;", /��#'#�(%& '" '%!�&���� >���&�"'�&�% �
>�%/%;"+ ���%<� ()"�&!" '"/ /�(<#�# ���A=�# ���%<� �#/", # 7&� >���&�"'-
�&�� >�#A;#,#&%;B'� ���>"/"%& � �"�>�;�D%'#%� “=/�"” ()"�&!" �A#&"'#=.

�!�>%�#�%'&* >� >"�'��( ��"D#�"'#G 19 �,���;*+ ���A%1 � �%&)"&*+
!;%&!"+ �",�%��� 2�2.5�2.5 � (Wolfe, 1966) /�>�;'=G& >�%/�&"�;%'#= � +"-
�"!&%�% �,"#��/%1�&�#1 ( �"���"&�#�"%��<� �#/". � +�/% 7!�>%�#�%'&��
,"�%<#�&�#���"'� � �A$%1 �;�D'��&# 517 "<�'#�&#)%�!#+ !�'&"!&��, #, '#+
324 (63%) ���&"�;=;# >�%�;%/��"'#= # 19 (3.7%) — �+�"&!#. � ��&";B'*+
�;()"=+ (33%) �&�%)";# (<��D"G$#% >�,* # A%<�&��. � �/#''"/?"&# �;()"-
=+ "<�%��#�'*% �,"#��/%1�&�#= ,"!�')#;#�B <#A%;BG �/'�<� #, >"�&'%���.
�"!#� �A�",��, >�/"�;=G$%1 @����1 �,"#��/%1�&�#1 �%D/( �,���;*�#
���A=�# ( ���&�)'�<� A(�('/(!" =�;=%&�= >�=�"= "<�%��#=, !�&��"= � (�-
;��#=+ �<�"'#)%''�<� >���&�"'�&�" � �*��!�1 �&%>%'BG �%��=&'��&# >�#-
��/#& ! <#A%;# �/'�<� #, >"�&'%���. �!�>%�#�%'&* &"!D% >�!",";#, )&� �
�%,(;B&"&% "<�%��#�'*+ �,"#��/%1�&�#1 � !"D/�1 >"�% ,�%�B!�� (�&"'"�;#-
�";#�B �&"A#;B'*% �&'�J%'#= /��#'#���"'#=->�/)#'%'#=, >�#)%� /��#-
'#���"'#% A*;� � A�;BJ%1 �&%>%'# ��=,"'� '% � >�;��, " � �",�%�"�#
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���A#. 
��#'"'&* #'#?##���";# >�/"�;=G$%% A�;BJ#'�&�� >�%�;%/��"-
'#1 # �+�"&�! # �&;#)";#�B A�;BJ%1 �"���1 &%;" � ��"�'%'## � >�/)#'%'-
'*�# ���A=�# (Wolfe, 1966).

�$% �/'� #��;%/��"'#% &%��#&��#";B'�<� >��%/%'#= # ��?#";B'�1
��<"'#,"?## ���&�)'�<� A(�('/(!" �*>�;'%'� � 1973-1976 <<. � J&"&%
�<"1� (�T�) '" /�(+ >;�$"/!"+ �%)%'#= �A$%1 >;�$"/BG 5 <" (Yahner,
1978). � 7&�� #��;%/��"'## >�!","'�, )&� �'% >%�#�/" �",�'�D%'#= ��%
,�%�B!# ,"'#�";# �&/%;B'*% '��*. �"��&�='#% �%D/( '��"�# ���A%1-��-
�%/%1 ���&"�;=;� � ��%/'%� 34.8 � (n=132). ����%�&'� � �/'�1 '��% �A#-
&";# &�;B!� !���=$#% �"�!# � /%&%'*J"�#. � >%�#�/ �",�'�D%'#= �"�-
?* ��A#�";#�B <�(>>"�# �A;#,# �%?%>&#�'*+ �"��! ()#�;� �"�?�� � &"!#+
��%�%''*+ "<�%<"?#=+ �"�B#���";� �& /�(+ /� ���B�#), # ��%/# '#+ (�&"'"�-
;#�";"�B #%�"�+#= /��#'#���"'#=. �� ��%�%''*+ "<�%<"?#=+ �A*)'� �*-
/%;=;#�B /�"-&�# �"�?", !�&��*% >��<�'=;# /�(<#+ ��>%�'#!��, '� ��%/#
'#+ ��&"�";�= &�;B!� �/#' /��#'"'&, !�&��*1 �>"�#�";�= � �"�!�1. �%D%
��%/# !�'!(�#�(G$#+ �"�?�� �*/%;=;"�B %/#'�&�%''"= ���AB, �>���A'"=
#,<'"&B ��%+ /�(<#+ �"�?��, ��A�"�J#+�= '" ()"�&!% �%?%>&#�'�1 �"�!#.

��#'#�(G$#1 �"�%? �A*)'� �&;#)";�= �& ���#+ ��>%�'#!�� A�;BJ%1
�"���1 &%;". �!�;� �"�!# � >%�#�/ 7�&�(�" ��A#�";#�B A;#D"1J#% �"�?*-
���%/#, # ! '#� >�#��%/#'=;#�B '%!�&��*% �"�?*, ()"�&!# !�&��*+ �"�>�-
;"<";#�B '" (/";%'## A�;%% 200 �. ��'��'"= �"��" �,"#��/%1�&�#1 �%D/(
�"�?"�# >��=�;=;"�B � @���% >�%�;%/��"'#=. �<�%��#�'*% !�'&"!&* �%D/(
���A=�# 7&�<� >�;" � >%�#�/ �>"�#�"'#1 ���&"�;=;# 75% �& �A$%<� )#�;"
"<�%��#�'*+ �,"#��/%1�&�#1 (n=555), ,"�%<#�&�#���"''*+ ," �%�B >%�#�/
#��;%/��"'#1. ��;# �!�;� �"�!# ��A#�";��B A�;%% J%�&# �"�?��, /��#'#-
�(G$#1 �"�%?, >��&�=''� ,"'=&*1 >�%�;%/��"'#%� ���#+ !�'!(�%'&��, A*;
'% � ���&�='## �>"�#�"&B�= � '%1.

�'";�<#)'*1 �*��/ �/%;"' � /�(<�� #��;%/��"'##, >���%/%''�� �
1974–1975 <<. � �T� (Elliott, 1978). "A;G/%'#= ," �%)%'*�# ���A=�# �
>%�#�/ <�'" >�!",";#, )&� '" ()"�&!"+ �A#&"'#= �%?%>&#�'*+ �"��! ��A#-
�"G&�= >� >=&B-J%�&B �"�?��. �"!, '" ()"�&!% �"�!# ' 22 (�#�. 2.2.25) �
>%�#�/ 7�&�(�" '"+�/#;#�B J%�&B �"�?��, ��%/# '#+ ' 24 — /��#'"'&,
!�&��*1 >�%�;%/��"; /�(<#+ �"�?��, '� �"� '# �",( '% A*; �AU%!&�� >�%-
�;%/��"'#1; >�;�D%'#% �(A/��#'"'&" ,"'#�"; �"�%? ' 60, >�%�;%/��"�-
J#1 ��%+ ��>%�'#!��, !���% �"�?" ' 24; A�;%% '#,!#1 �"'< ,"'#�"; �"-
�%? ' 16, >�/�%�<"�J#1�= >�%�;%/��"'#G �� �&���'* /��#'"'&" # �(A-
/��#'"'&", " '" '#,J%1 �&(>%'# #%�"�+## '"+�/#;�= �"�%? ' 37, !�&���-
<� >�%�;%/��";# ��% /�(<#% �"�?* (�#�. 2.2.25, ). ��,/'%% )%&*�% �"�?"
#, 7&�1 <�(>>* (' 24, 60, 16, 6) >%�%�%�&#;#�B '" ()"�&�! �%?%>&#�'�1
�"�!# ' 30, �"�>�;"<"�J#1�= '" �"��&�='## 10 � �& ()"�&!" �"�!# ' 22,
# � 7&�� �;()"% ��%/# �"�?�� >�//%�D#�";�= >�%D'#1 >��=/�! #%�"�+##
(�#�. 2.2.25, %). � !�</" '" ()"�&!% �A#&"'#= �"�!# ' 15, <�"'#)"$%� �
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()"�&!"�# �"��! ' 22 # ' 30, >�=�#;#�B %$% /�" �"�?", �/#' #, !�&��*+
(' 18) �&"; /��#'"'&��, �"�%? ' 24 ,"'=; >�/)#'%''�% >�;�D%'#%. ��%-
�&% � &%�, ��%/# &�%+ �"�?�� (' 24, 16 # 6) ��+�"'=;�= >�%D'#1 >��=/�!
/��#'#���"'#= (�#�. 2.2.25, �).

����%/%''*% '"A;G/%'#= ��#/%&%;B�&�(G& � �&"'��;%'## #%�"�+##
/��#'#���"'#= ��%/# �"�?��, !�'!(�#�(G$#+ ," �"��!. ��;%% &�<�, 7&"
#%�"�+#= +"�"!&%�#,(%&�= �&'��#&%;B'�1 �&"A#;B'��&BG, %�;# ���&"� <�(>-
>#����! �"�?�� '% �%'=%&�= �"/#!";B'�.

�;%/(%&, �/'"!�, �&�%&#&B, )&� >�=�"= ��=,B �%D/( #%�"�+#%1 /��#-
'#���"'#= # (�>%+�� �>"�#�"'#1 �&�(&�&���";". �� ��=!�� �;()"%, '"�=-
/( � �"�?"�#-/��#'"'&"�#, � �"�!"�# �>"�#�";#�B # /�(<#% �"�?*, � &��
)#�;% '#,!��"'<��*%  (Elliott, 1978). �;%/��"&%;B'�, �%>��/(!&#�'*1 (�-
>%+ /��#'#�(G$#+ �"�?�� '%;B,= �)#&"&B "A��;G&'*�.

�"�!# � �%,�' �",�'�D%'#= �%/!� �*+�/=& '" >��%�+'��&B � >%���1
>�;��#'% /'= # "!&#�'* >�%#�($%�&�%''� � �%)%�'%% ��%�=. �/'"!� ��
��%�= 7�&�(�" "!&#�'��&B �"��! ��%$"%&�= '" (&�%''#% )"�*, # �'# '%
>�!#/"G& ���#+ ()"�&!�� �A#&"'#= � &%)%'#% ��%<� >%�#�/" �>"�#�"'#=.
�;%/(%& �&�%&#&B �*��!(G "<�%��#�'��&B �"��! >� �&'�J%'#G ! �"�?"�
� >%�#�/ �",�'�D%'#=.


%&%'*J# ���&�)'�<� A(�('/(!" >��;% �*+�/" #, �*��/!���1 '��*
'%�!�;B!� /'%1 D#�(& '" �"&%�#'�!�� ()"�&!%. �"&%� �"�!" >%�%��/#& �%�B
�*��/�! � �/'( #, ���%/'#+ '�� � >�%/%;"+ ���%<� ()"�&!" �A#&"'#=, </%
�'# D#�(& /� �"��%;%'#=, ;#A� ��&"�;=%& >�&���&�� � �&"��1 <'%,/���1
'��%, " �"�" >%�%�%;=%&�= � /�(<(G '��( (Elliott, 1978).

�#�. 2.2.25. �%�"�+#= /��#'#���"'#= ��%/# �"�?�� ���&�)'�<� A(�('/(!", Tamias
striatus, � >%�#�/ <�'" >�# �>"�#�"'## � �"�!"�# ' 22 (), ' 30 (%) # ' 15 (�).
�&�%;!"�# >�!","' >��=/�! "<�%��#�'*+ �,"#��/%1�&�#1 (>�%�;%/��"'#1). ��.
>�=�'%'#= � &%!�&% (>�: Elliott, 1978, � #,�%'%'#=�#).
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��'&"!&* �%D/( �"�!�1 # /%&%'*J"�# >��;% #+ �*+�/" '" >��%�+-
'��&B �&�%)"G&�= �%/!�. 
%&%'*J# #'�</" ,"&%�"G& #<�* �  �"&%�BG, '�
>��;%/'== �%/!� �%"<#�(%& '" #+ /%1�&�#=. � ��;�/*+ ,�%�B!�� �&�%)%'*
"<�'#�&#)%�!#% �,"#��/%1�&�#=, )"�&�&" # 7!�>�%��#�'��&B !�&��*+ ��
��%�%'%� (�%;#)#�"%&�=. �%�%, &�# /'= >��;% �*+�/" #, �*��/!���1 '��*
��;�/*% ,�%�B!#, !"! >�"�#;�, �"��%;=G&�=. � '%!�&��*+ �;()"=+ �"��%-
;%'#% ,"/%�D#�"%&�= '" 1–4 '%/%;#. 
#�&"'?#= �"��%;%'#= ��;�/'=!" �"-
�B#�(%& � J#��!#+ >�%/%;"+ (7.6–73.2 �); ()"�&!# �A#&"'#= �'�<#+ ��;�-
/*+ ���A%1 >��;% �"��%;%'#= >%�%!�*�"G&�=, � &�� )#�;% � �"&%�#'�!#�
()"�&!��. �%��*% �%�=?* �+�"'" &%��#&��## ( ��;�/*+ ,�%�B!�� '% �*-
�"D%'", # �%/!#% "<�%��#�'*% �,"#��/%1�&�#= '"A;G/"G&�= &�;B!� >�#
'"�(J%'## #'/#�#/(";B'�1 /#�&"'?##. �+�"'" “=/�"” ()"�&!" �A#&"'#=
�>%��*% �&�%)%'" ( ��;�/*+ ���A%1 � ��,�"�&% 10 �%�=?%� (Elliott, 1978;
Yahner, 1978).

� ?%;��, >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 ���&�)-
'�<� A(�('/(!" >�%/�&"�;=%&�= /��&"&�)'� >���&�1 (Elliott, 1978; Yahner,
1978). �"D/"= ���AB ,"'#�"%& �&/%;B'(G '��( #;# ����!(>'��&B '��, !�&�-
�*% �"�>�%/%;%'* �&'��#&%;B'� �"�'��%�'�. �'%,/��"= '��", '"+�/=$"=-
�= � >�%/%;"+ “=/�"” ()"�&!" �A#&"'#=, @���" !�&���<� >�#A;#D"%&�= !
�!�(D'��&#, @"!&#)%�!#, �A�,'")"%& %<� <%��%&�#)%�!#1 ?%'&�. “	/��”
()"�&!" �+�"'=%&�= �� ��% �%,�'* <�/" �,���;*�#, " � '%!�&��*+ �;()"=+,
>�;(�,���;*�# # /"D% ��;�/*�# ,�%�B!"�#. �+�"'" &%��#&��## �A%�>%-
)#�"%& ��%/;�% '"�%;%'#% �%,�''*�# !���"�#, '%�A+�/#�*�# /;= (�>%J-
'�<� �*D#�"'#= � ,#�'#1 >%�#�/. �<�%��#�'�% >��%/%'#% '%�%& # /�(<(G
@('!?#�'";B'(G '"<�(,!( — >�//%�D"'#% '%�A+�/#��1 #'/#�#/(";B'�1
/#�&"'?## �%D/( ���A=�# # @���#���"'#% #%�"�+## /��#'#���"'#= ��%/#
�"�?�� � >%�#�/ �>"�#�"'#1. �"�?*-/��#'"'&* ��'�>�;#,#�(G& �"��!
# >�;()"G& >�%#�($%�&�� � �>"�#�"'#=+ � '#�#. �/'"!� >�# ,'")#&%;B-
'�� )#�;% !�'!(�%'&�� �*��!#1 ��?#";B'*1 �"'< '% <"�"'&#�(%& �"!�#-
�";B'�<� �%>��/(!&#�'�<� (�>%+" /��#'"'&"�, >��!�;B!( � �>"�#�"'#=+
� �"�!"�# >�#'#�"G& ()"�&#% # >�/)#'%''*% �"�?*. � >%�#�/ <�'" �A�"-
,(G&�= ";B='�* �",'�>�;*+ ���A%1, �($%�&�(G$#% �)%'B !���&!�% ��%-
�=. ���&"� ��%�%''*+ "<�%<"?#1 �"�?��, �!">;#�"G$#+�= '" ()"�&!"+
�%?%>&#�'*+ �"��!, >��&�=''� �%'=%&�=, >�# 7&�� !"D/*1 �"�%? �>"�#�"-
%&�= � '%�!�;B!#�# �"�!"�#. �%/!#% >��=�;%'#= "<�%��#�'�<� >��%/%'#= (
>�;(�,���;*+ # ��;�/*+ ���A%1 ��=,"'*, � ��'��'��, � >�//%�D"'#%�
#'/#�#/(";B'�1 /#�&"'?##. �"''%% �"��%;%'#% ��;�/'=!" >����?#�(%&�=
>��*J%''�1 "<�%��#�'��&BG �� �&���'* �,���;*+ ���A%1 # �&'�J%'#=�#
&%��#&��#";B'�<� /��#'#���"'#=.

���'��*1 A(�('/(!, Tamias (Eutamias) amoenus, �"�>���&�"'%' � ;%�-
'�1 >�;��% G<�-,">"/" �"'"/* # �%�%��-,">"/" �T�. ���;%/��"'#%, >���%-
/%''�% � J&"&% �"J#'<&�' (�T�) � 1946–1950 <<. '" >;�$"/!% �%)%'#= �",�%-
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��� 16.5 <" (Broadbooks, 1970),
>�!",";�, )&� �,���;*% �"�?*
7&�<� �#/" ,"'#�";# ()"�&!#
�A#&"'#= >;�$"/BG � ��%/'%�
1.52 <" (n=31); ()"�&!# �A#&"'#=
�"��! ,'")#&%;B'� �%'BJ% — �
��%/'%� 0.89 <" (n=36). � !���=-
$#+ �"��! �",�%�* ()"�&!��
�A#&"'#= ��!�"$";#�B �/��%.
�&%>%'B �,"#�'�<� >%�%!�*�"-
'#= ()"�&!�� �A#&"'#= �,���;*+
�"��! �&'��#&%;B'� '%�%;#!" #
� ��%/'%� ���&"�;=;" 21.7%. ��-
'��'*% (A%D#$", � &�� )#�;%
<'%,/��*% '��*, �"�>�;"<";#�B
A;#D% ! >%�#@%�## ()"�&!��
�A#&"'#= (�#�. 2.2.26). �#'#-
�";B'�% �"��&�='#% /� A;#D"1-
J#+ )%&*�%+ ���A%1-���%/%1 (
�"��! ���&"�;=;� � ��%/'%� 28.2
� (n=77), " �"!�#�";B'�% — 73.5
�. " �"��1 '"�%;%''�1 )"�&#
>;�$"/!# �%)%'#= �"��&�='#%
�%D/( ?%'&�"�# "!&#�'��&# 14
���A%1 (8 �"�?�� # 6 �"��!) ��-
�&"�;=;� � ��%/'%� 16.4 �.

����&�"'�&�%''�% �"�>�%/%;%'#% ()"�&!�� �A#&"'#= A�;BJ#'�&�" �,���-
;*+ ���A%1 ��&"�";��B '%#,�%''*� '" >��&=D%'## <�/���<� �%>��/(!&#�-
'�<� ?#!;"; ( 11 �"��! �&�%)%'� ��%$%'#% ?%'&��� "!&#�'��&# � ��%/'%� '"
18.6 �. �"!#� �A�",��, >���&�"'�&�%''"= �&�(!&(�" >��%;%'#1 ���'���<�
A(�('/(!" +"�"!&%�#,(%&�= /��&"&�)'� �*��!�1 �&"A#;B'��&BG.

�"�>�;�D%'#% ?%'&��� "!&#�'��&# )%&*�%+ �,���;*+ �"��! '" �/'�� #,
()"�&!�� >;�$"/!# '"A;G/%'#1 >�!","'� '" �#�. 2.2.27. �#,(";B'*% '"A;G-
/%'#= ��#/%&%;B�&�(G&, )&� !���=$#% �"�!# "!&#�'� �+�"'=G& A;#D"1J#%
�!�%�&'��&# <'%,/", �/'"!� >�# ��&�%)% ���A%1-���%/%1 �/";# �& ��'��'�<�
(A%D#$" #+ �,"#��/%1�&�#= ��<(& A*&B '%1&�";B'*�#. �;%/��"&%;B'�, �+-
�"'=%��1 &%��#&��#%1 ( ���'���<� A(�('/(!" ��D'� �)#&"&B �&'��#&%;B-
'� '%A�;BJ�% “=/��” ()"�&!" �A#&"'#= � <'%,/���1 '���1 #;# /�(<#� >�-
�&�=''*� (A%D#$%�, &�</" !"! >%�#@%�#= �;(D#& '%1&�";B'�1 ,�'�1, � !�-
&���1 '%& "<�'#�&#)%�!#+ �,"#��/%1�&�#1 � ���A=�#-���%/=�#.

�'";�<#)'*1 �*��/ �/%;"' � A�;%% �"''%� #��;%/��"'## (Gordon, 1943,
?#&. >� Broadbooks, 1970). %A�;BJ"= )"�&B �,���;�<� '"�%;%'#= (7.8% �"-

�#�. 2.2.26. �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" � >�%/%;"+ ()"�&!" �A#&"'#= (
/�(+ �,���;*+ �"��! # �,���;�<� �"�?" ��-
�'���<� A(�('/(!", Tamias amoenus. ��)!"-
�# >�!","'� �"�>�;�D%'#% ;��(J%!, ?#@�"-
�# — )#�;� >��&��'*+ �&;���� (>�:
Broadbooks, 1970, � #,�%'%'#=�#).
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��! # 11.9% �"�?��) �&-
;#)"%&�= >��*J%''�1
�#<�"?#�''�1 "!&#�'�-
�&BG. 
#�&"'?#= �"��%-
;%'#= ( �"�?��-�%<�;%-
&�! ���&"�;=;" � ��%/-
'%� 91 �, " ( �"��!-�%-
<�;%&�! — 58 �, &.%. ,'"-
)#&%;B'� �%'BJ%.

��;%% >�/��A'*+
��%/%'#1 � >���&�"'-
�&�%''�-7&�;�<#)%�!�1
�&�(!&(�% >��%;%'#1
���'���<� A(�('/(!" �
/��&(>'*+ ;#&%�"&(�-
'*+ #�&�)'#!"+ '% '"1-
/%'�.

�,#"&�!#1 A(�('-
/(!, Tamias (Eutamias)
sibiricus, �"�>���&�"-
'%' '" �%�%��-���&�!%
����>%1�!�1 )"�&# ���-
�##, ��";%, 
";B'%� ��-
�&�!%, � �#A#�#, �%�%��-
���&�)'�� �","+�&"'%,
��'<�;##, �%�%�'�� #
�%�%��-���&�)'�� �#-
&"%. �&�& �#/ /�%�%�'*+

A%;#)B#+ '" ,#�( (+�/#& � �>=)!(, !�&��"= /;#&�= � !�'?" �%'&=A�= #;#
�!&=A�= /� '")";" ">�%;=. ��' '")#'"%&�= >��;% �*+�/" �,���;*+ ���A%1 #,
�>=)!#, #, � ,"�#�#���&# �& <%�<�"@#)%�!�<� �%<#�'", >��+�/#& � ">�%;%
#;# �"%. �%�%�%''*% �"�!# ��&�%)"G&�= � �"= >� #G'B. ��;�/'=! �*+�/#&
#, �*��/!��*+ <'%,/ � !�'?% #G'= #;# � �%�%/#'% #G;=. ��#A;#,#&%;B'�
10–15 /'%1 ��;�/*% ,�%�B!# /%�D"&�= >�A;#,��&# �& ���%<� <'%,/". �"��%-
;%'#% ��;�/'=!" >� ,#����)'*� �&"?#=� >��#�+�/#& � "�<(�&%-�%'&=A�%
(T&#;B�"�!, 1963; ��;���'��", �#'�!(���, 1988).

� ��'��'*� ���A%''��&=� 7!�;�<## ",#"&�!�<� A(�('/(!" ��D'� �&-
'%�&# #'/#�#/(";B'*1 �A�", D#,'# �,���;*+ ���A%1 >�# �",�#&�1 �#�&%�%
/#�&"'&'�1 �#<'";#,"?## (��#�#', 1976"). � 7&�<� �#/" �)%'B �<�"'#)%'
'"A�� 7;%�%'&�� >��%/%'#=, ��=,"''*+ � >�=�*�# �,"#��/%1�&�#=�#, "
�#�&%�"  ��?#";B'*+ �&'�J%'#1 �&'��#&%;B'� ;"A#;B'". ��+�/ �,"#��/%1-
�&�#1 ,"�#�#& �& >�%�A;"/"G$%1 � /"''*1 ���%'& @���* "!&#�'��&#. �

�#�. 2.2.27. �%'&�* "!&#�'��&# �,���;*+
�"��! ���'���<� A(�('/(!", Tamias amoenus, '"
>;�$"/!% �%)%'#= ��%'BG 1947 <. (>� �%,(;B-
&"&"� >��&��'*+ �&;����). ��)!"�# >�!","'"
�",�%&!" >;�$"/!#, A%;*�# !�(D!"�# �A�,'"-
)%'* ;�!(�* � �/'�1-/�(�= >�#�!"�#, )%�'*-
�# — � &�%�= # A�;BJ#� )#�;�� >�#��! (>�:
Broadbooks, 1970).
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/��#'#���"'## ��D'� <����#&B &�;B!� >�#�%'#&%;B'� ! �)%'B !���&!#�
�&�%,!"� ��%�%'#, >��!�;B!( >��%/%')%�!#% ��;# ���A%1 >��&�=''� �%'=-
G&�=. �"!"= @���" �,"#���&'�J%'#1 �>�;'% (!;"/*�"%&�= � �#�&%�( &%�-
�#&��#";B'�<� /��#'#���"'#=, >��!�;B!( !"D/"= ���AB �/%�D#�"%& �%�+
'"/ /�(<#�# &�;B!� � >�%/%;"+ ���%1 �+�"'=%��1 &%��#&��## # �'% %% <�"-
'#? >�/�%�<"%&�= >�%�;%/��"'#G. �;%/(%& �&�%&#&B, )&� &%��#&��#";B'�%
>��%/%'#% ",#"&�!�<� A(�('/(!" &%�'� ��=,"'� � �+�"'�1 !�����*+ ,">"-
���, >�# 7&�� ,">"�*-&"1'#!#, >�%/�&"�;=G$#% ��A�1 �&/%;B'*% >��?##
!���", ,"�*&*% � �",'*+ �%�&"+, '% �+�"'=G&�=, &�</" !"! ,">"�* � <'%,/�-
�*+ !"�%�"+, '">��&#�, �+�"'=G&�= �)%'B "!&#�'�.

� ",#"&�!�<� A(�('/(!" >�"!&#)%�!# �&�(&�&�(%& �#&(";#,"?#= "<�%�-
�#�'�<� >��%/%'#= (��#�#', 1976"). 
%��'�&�"?#= (<��,*, >�%/J%�&�(-
G$"= '">"/%'#G, �&�%)"%&�= !�"1'% �%/!�. ">"/%'#% �;%/(%& )"$% ��%-
<� A%, ��=!�<� >�%/(>�%D/%'#=, # �"�� >� �%A% �;(D#& �#<'";�� /;= "&"-
!(%��1 ���A#. �($%�&�(G&, �/'"!�, �",;#)#= � >��%/%'##, ��=,"''*% � �",-
'*�# >��=�;%'#=�# "<�%��##. ��;# "&"!" �A(�;��;%'" �&��D%'#%� “)(D"-
!"” '" �+�"'=%�(G &%��#&��#G � ;%&'#1 >%�#�/, '">"/%'#% �%/!� ��>��-
��D/"%&�= (!(�"�#, >��!�;B!( “+�,=#'” &%��#&��## >%�%/ A���!�� ,"�#-
�"%& '" '%�!�;B!� �%!('/, /"�"= ��,��D'��&B “)(D"!(” �&A%D"&B '" '%!�&�-
��% �"��&�='#%. ��%'BG, >�# �"��%;%'## ��;�/'=!", '"A;G/"%&�= #'"= �#-
&("?#=, !�</" �,���;*% ,�%�B!# '">"/"G& ��;'#%'��'� # '"'��=& “)(D"!(”
�%�B%,'*%, # /"D% ��%�&%;B'*%, &�"��* (!(��� � ,"&*;�!. �&# �",;#)#= �
"<�%��#�'�� >��%/%'##, >�-�#/#���(, �AU=�'=G&�= �",'#?%1 � �&%>%'#
��,A(D/%'#= “+�,=#'"” &%��#&��##, !�&���% �%,!� >��*J"%&�= >�# '%>�%-
�*�'*+ !�'@;#!&"+ � '"�(J#&%;=�# <�"'#?, # >��#�+�/#& 7&� )"$% ��%<� �
��%''#1 >%�#�/.

�"!#% @���* ��?#";B'�<� >��%/%'#=, !"! �!()#�"'#% # �,"#�'*% )#�-
&!# (�����������), ( ",#"&�!�<� A(�('/(!" >�"!&#)%�!# '% ��&�%)"G&�=,
���A%''� �� �,"#��/%1�&�#=+ �,���;*+ ���A%1. �!()#�"'#% �&�%)"%&�=
&�;B!� ( �"��! � /%&%'*J"�#, " &"!D% ( ��;�/*+ ,�%�B!�� /� �"�>"/"
�*��/!��. ��# �!()#�"'## ��;�/*% ,�%�B!# '% >�/;%,"G& >�/ >"�&'%�" #
'% (!;"/*�"G&�= '" '%<� ��%�+(, " ;#JB !"�"G&�= A�!"�#, !�</" �#/=& �=-
/��. � #<����� >��%/%'## ��;�/*+ ���A%1 � >%��*% /'# >��;% �*+�/" #,
�*��/!���<� <'%,/" �&�%)"G&�= A��BA" # >�%�;%/��"'#%. �>��;%/�&�## >�-
)&# %/#'�&�%''�1 @����1 �,"#��/%1�&�#1 �&"'��#&�= #�#&"?#= �>"�#�"-
'#=. ��%'BG, � '")";�� �"��%;%'#= ��;�/'=!", � �%>%�&("�% >�/�"�&"G-
$#+ ���A%1 �&�%)"%&�= &�;B!� "<�%��#�'�% >��%/%'#%.

��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >�>(;=?#1 ",#"&�!�<� A(�('/(!" '% �A'"�(D%'�.

��/��/= #&�< #,;�D%''��(, �;%/(%& �&�%&#&B, )&�, '%���&�= '" �($%-
�&���"'#% �>�%/%;%''*+ �%D�#/��*+ �",;#)#1, >���&�"'�&�%''�-7&�;�-
<#)%�!"= �&�(!&(�" >�>(;=?#1 �"����&�%''*+ �*J% >�%/�&"�#&%;%1 '"-
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,%�'*+ # /�%�%�'*+ A%;#)B#+, '%���'%''�, +"�"!&%�#,(%&�= '%!�&��*�#
�A$#�# )%�&"�#. �,"#��/%1�&�#= �%D/( �,���;*�# ���A=�# � ,'")#&%;B-
'�1 �&%>%'# "<�%��#�'*, # 7&� '%#,A%D'� >�#��/#& ! �A���A;%'#G #'/#-
�#/(";B'*+ ()"�&!�� �A#&"'#=. 
"D% � &%+ �;()"=+, !�</" ()"�&!# �A#&"'#=
>%�%!�*�"G&�=, !"!, '">�#�%�, ( T. striatus #;# S. vulgaris, �*/%;=%&�= “=/��”
()"�&!", #'/#�#/(";#,"?#= (��'�>�;#,"?#=) !�&���<� /��&#<"%& �*��!�1
�&%>%'#. � ��=,# � 7&#�, �&'�J%'#= �%D/( �,���;*�# ���A=�# ( �'�<#+
�#/�� ��D'� �+"�"!&%�#,��"&B !"! &%��#&��#";B'�% /��#'#���"'#%. ���)-
'*% >"�'*% ��=,# �&�(&�&�(G&, # �AU%/#'%'#% ���A%1 >��&#��>�;�D'�<�
>�;" >��#�+�/#& &�;B!� '" >%�#�/ �>"�#�"'#1 — �& '%�!�;B!#+ )"��� /� 3-
4 /'%1. � '%!�&��*+ �#/��, !"!, '">�#�%�, ( M. monax, &%��#&��#";B'*%
�"�?* ,"'#�"G&�= /��#'#�(G$%% >�;�D%'#% >� ��"�'%'#G � '%&%��#&�-
�#";B'*�#, # >�;()"G& >�%#�($%�&�� >�# �>"�#�"'## � �"�!"�#. � /�(-
<#+ �#/��, '">�#�%�, ( �'�<#+ >�%/�&"�#&%;%1 ��/" Citellus (=Spermophilus)
# '%!�&��*+ /�%�%�'*+ A%;#)B#+, �"�?* � >%�#�/ �>"�#�"'#1 ��A#�"G&�=
<�(>>"�# �A;#,# �%?%>&#�'*+ �"��!, # � �%,(;B&"&% "<�'#�&#)%�!#+ �,"#-
��/%1�&�#1 �%D/( '#�# @���#�(%&�= #%�"�+#= /��#'#���"'#=. �"�%?-
/��#'"'&, '"+�/=$#1�= '" �%�J#'% #%�"�+##, >�;()"%& >�%#�($%�&�%'-
'*1 /��&(> ! �%?%>&#�'�1 �"�!%. �<�%<"?## �"�?��, �A�",(G$#%�= � �%-
,�' �",�'�D%'#=, '%�&"A#;B'* # �"�>"/"G&�= >� �!�')"'## >%�#�/" �>"-
�#�"'#1. �"�!# �&'��#&%;B'� A*�&�� &%�=G& ��=,B �� ���#� >�&���&���,
>��!�;B!( ��;�/*% ,�%�B!# �"��%;=%&�= ��!��% >��;% �*+�/" #, �*��/!�-
�*+ '��. �"��%;%'#% ��;�/'=!" � ,'")#&%;B'�1 �&%>%'# >����?#�(%&�= "<-
�%��#�'*� �&'�J%'#%� �� �&���'* �,���;*+ &%��#&��#";B'*+ ���A%1. �
'%�%>��/(!&#�'*1 >%�#�/ >�%�A;"/"%& &%'/%'?#= >���&�"'�&�%''�1 �%<-
�%<"?##, # !"D/"= ���AB ,"'#�"%& � ,'")#&%;B'�1 �&%>%'# �A���A;%''*1
#'/#�#/(";B'*1 ()"�&�! ;#A� �&/%;B'(G <'%,/��(G '��( (( ,#���>=$#+
�#/��).

2.3.  �-�-F'"�� "#K$%*&)$��DE, Dipodidae

� �%�%1�&�% &(J!"')#!��*+ '"�)#&*�"%&�= 27 �#/�� (��!�;��, 1977),
�/'"!� /";%!� '% ��% �'# #,()%'* � �"�'�1 �&%>%'#.

Z"�"!&%�'"= # �&;#)#&%;B'"= ���A%''��&B >�%/�&"�#&%;%1 7&�<� �%-
�%1�&�" — A#>%/";B'*1 &#> ;�!���?##, !�&��*1 >�%/�>�%/%;=%& #+ �/#-
'�)'*1 �A�", D#,'# # �&�(&�&�#% ";B&�(#�&#)%�!#+ @��� >��%/%'#=, ��=-
,"''*+ � >�%/(>�%D/%'#%� �A �>"�'��&#. �/'"!�, � �&;#)#% �& /�(<#+
�#/�� <�*,('�� � >�/�A'*� &#>�� ;�!���?## (��/ Dipodomys, ��. �",/%;
2.4), /;= �'�<#+ &(J!"')#!�� +"�"!&%�'� ��=<)%'#% &%��#&��#";B'*+
�&'�J%'#1, #�>�;B,��"'#% �&'��#&%;B'� !�(>'*+, >%�%!�*�"G$#+�=
()"�&!�� �A#&"'#= # @���#���"'#% �&%�%�&#>�� >��%/%'#=, ��#%'&#��-
�"''*+ '" #,A%<"'#% !�'&"!&�� � ����/#)"�# (��<��#', 1990).
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���;%/��"'#= >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1
�",'*+ �#/�� &(J!"')#!�� (��<��#', 1982", 1983) ��#/%&%;B�&�(G&, )&� �#�-
&%�" #�>�;B,��"'#= >���&�"'�&�" ( 7&#+ >�%/�&"�#&%;%1 <�*,('�� � ,'")#-
&%;B'�1 �&%>%'# ,"�#�#& �& +"�"!&%�" >#&"'#=: /;= �%�%'�=/'*+ �#/�� ('"-
>�#�%�, Salpingotus crassicauda) +"�"!&%�%' =�!� �*�"D%''*1 �/#'�)-
'*1 �A�", D#,'# � �*��!�1 "<�%��#�'��&BG, ���1�&�%''�1 ���A=� ;GA�<�
>�;"; ( �#/��, #�>�;B,(G$#+ � >#$( �%<%&"&#�'*% )"�&# �"�&%'#1 # �%�%'"
('">�#�%�, Allactaga elater, A. severtzovi), �+�"'=G&�= &�;B!� '��*, " ()"�-
&!# �A#&"'#=, ���A%''� ( �"�?��, �&;#)"G&�= ,'")#&%;B'*�# �",�%�"�# �
��=,# � �*��!�1 �&%>%'BG >�/�#D'��&# ���A%1; ( ,%;%'�=/'*+ �#/�� ('"-
>�#�%�, Alactagulus pygmaeus # Pygerethmus platyurus, ��. �;"�( 3) �&�%-
)"%&�= >��*J%''"= �&%>%'B ��%/;��&# # #�>�;B,��"'#% �#�&%�* �+�"'=%-
�*+ (A%D#$ � >�%/%;"+ ()"�&!�� �A#&"'#= � �&'��#&%;B'� '%#,�%''*�#
<�"'#?"�#. � �A#&"&%;%1 >%�)"'*+ A#�&�>�� ('">�#�%�, Dipus sagitta #
Paradipus ctenodactylus, ��. �;"�( 3) �&�(&�&�(G& >��&�=''*% ()"�&!# �A#-
&"'#= # (A%D#$", �&�%)"%&�= �*��!"= �&%>%'B >�/�#D'��&# ���A%1, �&�(&-
�&�(%& =�!� �*�"D%''"= "<�%��#�'��&B >� �&'�J%'#G ! ����/#)"�, � �",-
'�>�;*+ /#"/"+ (� (�;��#=+ '%��;#) �&�%)"G&�= �#��;GA#�*% �,"#��/%1-
�&�#=, � &�� )#�;% ��?#";B'*% )#�&!#. ��%�&% � &%�, ( ��%+ #��;%/��"''*+
�#/�� &(J!"')#!�� >�/�"/!" “)(D"!"” �*,*�"%& "<�%��#�'(G �%"!?#G (��-
<��#', 1982").

{#�'�+���&*1 !"�;#!��*1 &(J!"')#!, Salpingotus crassicauda, �"�>���-
&�"'%''*1 � �%�%��-���&�)'�� �","+�&"'%, ��'<�;## # �#&"%, �%/%& #�!;G-
)#&%;B'� �/#'�)'*1 �A�", D#,'# (��<��#', 1982", A; T%'A��& # /�., 1995). �
�"1�"'�!�1 !�&;��#'% �*+�/ #, �>=)!# ( 7&�<� �#/" �&�%)"%&�= � !�'?% ">�%-
;=, " ,";%<"'#% � �>=)!( — � �%�%/#'% �%'&=A�=, &.%. >%�#�/ '",%�'�1 "!&#�-
'��&# ,"'#�"%& �%'%% 5 �%�=?%� � <�/( (�"A#;"%�, 1982; �",#', �(�,��, 1990).
�",�'�D%'#% '")#'"%&�= � >%���1 /%!"/% �"=, A%�%�%''��&B /;#&�= '% �%'%%
25 /'%1. �" ;%&� �"�!# >�#'��=& /� /�(+ �*��/!��; ��%/'%% )#�;� /%&%'*J%1
� �*��/!"+ �"�B#�(%& �& 2.3 /� 3.6 (|�!#', 1978; T%'A��& # /�., 1995). " >��%�-
+'��&B ��;�/*% ,�%�B!# �*+�/=& � �%�=)'�� ��,�"�&%, A(/()# �>�;'% <�&��*-
�# ! �"���&�=&%;B'�1 D#,'#; ��;�/'=! �"��%;=%&�= ��!��% >��;% �*+�/" '"
>��%�+'��&B, �A*)'� �� �&���1 >�;��#'% #G'=.

"A;G/%'#= � >�#��/% >�!",*�"G&, )&� �,���;*% �"�?* ,"'#�"G& #'-
/#�#/(";B'*% ()"�&!# �A#&"'#=, >;�$"/B !�&��*+ �%�'�1 ���&"�;=%& 1.5–
1.8 <", " ;%&�� ��!�"$"%&�= /� 0.5 <". ����=$#% �"�!# ,"'#�"G& ()"�&!#
�A#&"'#= >;�$"/BG 0.08–0.35 <". �"�&B ��;�/*+ ���A%1 >��;% �*+�/" '"
>��%�+'��&B ,"!�%>;=%&�= �A;#,# �"&%�#'�!�<� ()"�&!", /�(<"= )"�&B �"�-
�%;=%&�= '" �"��&�='#% /� 3.3 !� (�",#', �(�,��, 1990). ��# �*��!�1 >;�&-
'��&# '"�%;%'#= >;�$"/B ()"�&!�� �A#&"'#= �,���;*+ ���A%1 ��!�"$"%&�=
/� 0.3 <"; �/'���%�%''� �&#�"G&�= >�;��*% �",;#)#= � #+ �",�%�"+ (��<�-
�#', T%'A��&, 1988).
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�� '"A;G/%'#=� � �"";&"1�!�1 ��A#, ()"�&!# �A#&"'#= �,���;*+ ���-
A%1 �'% >%�#�/" �",�'�D%'#= '% >%�%!�*�"G&�= (�#�. 2.3.1); >�=�*% �,"#-
��/%1�&�#= �%D/( ,�%�B!"�# '% ,"�%<#�&�#���"'* (��<��#', 1983).

��# ��/%�D"'## � '%A�;BJ�1 ��;B%�% �",�%��� 2�2 � �"�?* # �"�!#
#�>�;B,��";# �",'*% '��*, # ����%�&'"= /'%�!" >�;��*+ >"�&'%��� '% �&-
�%)%'" /"D% � >%�#�/, !�</" �"�!" '"+�/#;"�B � ���&�='## 7�&�(�". �
!�'&"!&"+ �%D/( ���A=�# �",'�<� >�;" >�%�A;"/"G& 7;%�%'&* "<�%��#�-
'�<� >��%/%'#= ;#A� #,A%<"'#% >"�&'%�"; &"!#% @���* �,"#��/%1�&�#1,
!"! �!()#�"'#% # ��?#";B'*% )#�&!#, '% +"�"!&%�'* (��<��#', 1982A).

�=&#>";*1 !"�;#!��*1 &(J!"')#!, Cardiocranius paradoxus, �"�>���-
&�"'%''*1 � �%�%�'�� ��#A";+"JB% (�","+�&"'), �(�% # ��'<�;##, &"!-
D% �&'��#&�= � �#/"�, (�;��'� '",*�"%�*� �/#'�)'*�# (��<��#', 1982A).
� �","+�&"'% �*+�/ #, �>=)!# ( 7&�<� �#/" �&�%)"%&�= � �%�%/#'% ">�%;=,
" ,";%<"'#% � �>=)!( — � !�'?% "�<(�&" — �%'&=A�% (�">#&�'��, 1977).
�%�%�%''*% # !���=$#% �"�!# ��&�%)"G&�= �� �&���1 /%!"/% #G'=, " �%-

<�;%&!# — � #G;= (�">#&�'��, 1977; �",#',
�"�"A%!��, 1983; T%'A��&, ��<��#', 1988).
��%/'%% )#�;� /%&%'*J%1 � �*��/!% �"�B#-
�(%& �& 3.3 /� 3.8, � ,"�#�#���&# �& �%<#�'"
(�",#', 1982; �",#', �"�"A%!��, 1983; T%'-
A��&, ��<��#', 1988).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!-
&(�" >�>(;=?#1 >=&#>";�<� !"�;#!���<� &(J-
!"')#!" #,()%'" �)%'B �;"A�. �#,(";B'*%
'"A;G/%'#=, >���%/%''*% � ��'<�;##, �(�%
# �","+�&"'% (��D%�=!#', 1974; ������,
2002"; ������, ��D"'��, 2004), >�!",";#, )&�
!"�;#!��*% >=&#>";*% &(J!"')#!# �)%'B
>�/�#D'* # >%�%�%$"G&�= >� ()"�&!( �A#-
&"'#= >�"!&#)%�!# ��% ��%�= � >%�#�/* '�)-
'�1 "!&#�'��&#. ����%D!", �&/*+ # �*&B% �
AG/D%&% ��%�%'# !"D/�<� ,�%�B!" ,"'#�"-
G& '% A�;%% 30%; ��% ��&";B'�% ��%�= �&��-
/#&�= #��;%/��"&%;B�!�1 /%=&%;B'��&#. �;�-
$"/B �(&�)'*+ ()"�&!�� �A#&"'#= &�%+ ���-
A%1 �"�B#���";" �& 1.4 /� 4.4 <" (�#�. 1.7 #
2.3.2). �)"�&�! �A#&"'#= !"D/�<� ,�%�B!"
#�%%& �;�D'(G �&�(!&(�( # ���&�#& #, '%-
�!�;B!#+ �&'��#&%;B'� �A���A;%''*+ � >��-
�&�"'�&�% ;�!(���. � >%�#�/* '�)'�1 "!&#�-
'��&# ,�%�%! '%!�&���% ��%�= '"+�/#&�= �
>�%/%;"+ �/'�<� ;�!(�", ,"&%� A*�&�*�#

�#�. 2.3.1. ����&�"'�&�%''�%
�",�%$%'#% ()"�&!�� �A#&"-
'#= �,���;*+ �"�?�� # �"��!
D#�'�+���&�<� !"�;#!���<�
&(J!"')#!", Salpingotus
crassicauda, '" >;�$"/!% '"-
A;G/%'#1 � �"";&"1�!�1
��A# >� �!�')"'## �",�'�-
D%'#=. �)"�&!# �"��! �*/%-
;%'* �>;�J'�1 ;#'#%1, ()"-
�&!# �"�?�� — J&�#+���1
;#'#%1 (>�: ��<��#', 1983).
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>�*D!"�#, >�%�/�;%�"= �"��&�='#% � '%�!�;B!� /%�=&!�� �%&���, >%�%�%-
$"%&�= ! �;%/(G$%�( ;�!(�(, </% >��/�;D"%& !���#&B�= # �A�;%/��"&B &%�-
�#&��#G.

� ��?#";B'�� >��%/%'## !"�;#!���<� >=&#>";�<� &(J!"')#!" #,�%�&'�
�)%'B '%�'�<�. � '%��;% �,���;*% ���A# "<�%��#�'� �%"<#���";# /�(< '"
/�(<" (��<��#', 1982A). ��# >"�'�� ��"D#�"'## '" “'%1&�";B'�1 &%��#&�-
�##” �&�%)%'* "&"!# # >�%�;%/��"'#% >"�&'%�" (� 25% �;()"%�), " &"!D%
#,A%<"'#% !�'&"!&�� (� 65% �;()"%�); �!()#�"'#= # ��?#";B'*% )#�&!# '%
+"�"!&%�'* (��<��#', 1983). �,���;*% �",'�>�;*% ,�%�B!# >�# ��/%�D"'##
� ��;B%�% �",�%��� 2�2 � >�%/>�)#&";# ,"'#�"&B �&/%;B'*% (A%D#$", '�
� 25% �;()"%� �"�%? # �"�!" �&/*+";# � /'%�'�% ��%�= � �/'�� (A%D#$%.

��# �>"�'��&# !"�;#!��*1 >=&#>";*1 &(J!"')#! (&�)'� &"! D%, !"! #
!"�;#!��*1 D#�'�+���&*1 &(J!"')#!) '% �>"�"%&�= A%<�&��� # '% �!�*-
�"%&�= � A;#D"1J%1 '��%, " ,"&"#�"%&�= ��%/# �",�%D%''�1 �"�&#&%;B'��-
&# # �%;!#+ !"�'%1.

��;BJ�1 &(J!"')#!, Allactaga major, J#��!� �"�>���&�"'%' � ;%��-
�&%>'�1, �&%>'�1 # >�;(>(�&*''�1 ,�'"+ G<" ����>%1�!�1 )"�&# ����##,
�!�"#'*, ��";", ��%/'%1 �,## # /";%% '" ���&�! /� GD'�<� �;&"=. �*-
+�/ #, ,#�'%1 �>=)!# ( 7&�<� �#/" �&�%)"%&�= � !�'?% �"�&" — '")";%
">�%;=. �",�'�D%'#% '")#'"%&�= ��",( >��;% �*+�/" #, �>=)!#. �"�!# >�#-
'��=& 1-2 �*��/!" � <�/. �#�;� /%&%'*J%1 � �*��/!"+ �"�B#�(%& �& 1 /� 8
#, �(/= >� )#�;( 7�A�#�'��, � ��%/'%� ���&"�;=%& 3.0-5.0 (� ,"�#�#���&# �&

�#�. 2.3.2. ��'&(�* �(&�)'*+ ()"�&!�� �A#&"'#= �,���;�1 �"�!# (�;%�") # >�;(-
�,���;�<� �"�?" (�>�"�") !"�;#!���<� >=&#>";�<� &(J!"')#!", Cardiocranius
paradoxus, >�;()%''*% >�# !��>BG&%�'�1 �A�"A�&!% /"''*+ � >%�%�%$%'#=+
,�%�B!��  � >���$BG >��<�"��* HOME RANGER 1.0a.
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<%�<�"@#)%�!�<� �%<#�'"). �"�����% �"��%;%'#% ��;�/'=!" >��#�+�/#& ��
�&���1 >�;��#'% #G'=. �%<�;%&!# � �",�'�D%'## '% ()"�&�(G& (|�!#',
1978; T%'A��& # /�., 1995).

�,���;*% ���A# 7&�<� �#/" ,"'#�"G& ,'")#&%;B'*% >� >;�$"/# ()"�&!#
�A#&"'#= /#"�%&��� 300–500 � (��!"��!#1, ��'!#', 1990). � >�%/<��B=+ �"#-
;#1�!�<� �;"&"( #'/#�#/(";B'*% ()"�&!# �,���;*+ ���A%1 ��<(& /��&#<"&B
150 <" (�",#', 1973, ?#&. >� T%'A��& # /�., 1995). ��;%% >�/��A'*% ��%/%'#= �
>���&�"'�&�%''�1 �&�(!&(�% >��%;%'#1 A�;BJ�<� &(J!"')#!" �&�(&�&�(G&.
��'&"!&* �%D/( ���A=�# � >�#��/% �&�%)"G&�= �%/!�. � '%��;% >�# ��"D#-
�"'## �,���;*+ ���A%1, ���A%''� �"�?��, >��#�+�/=& �D%�&�)%''*% �+�"&-
!# (|%'G!, 1928, ?#&. >� T%'A��& # /�., 1995). 
�(<#+ /"''*+ � ��?#";B'��
>��%/%'## A�;BJ�<� &(J!"')#!" '% #�%%&�=.

�(J!"')#! �%�%�?��", Allactaga severtzovi, �"�>���&�"'%' � �"�'#'-
'*+ >(�&*'=+ �","+�&"'" # ��%/'%1 �,##. �",�'�D%'#% ( 7&�<� �#/" '")#-
'"%&�= ��",( >��;% �*+�/" #, ,#�'%1 �>=)!#. " �%�%�% "�%";" >%��*% A%�%-
�%''*% �"�!# ��&�%)"G&�= � '")";" ">�%;=, " '" G<% — � !�'?" @%��";=.

�"D/"= �"�!" >�#'��#& �& �/'�<� /� /�(+
�*��/!��, � !�&��*+ '"�)#&*�"%&�= �& 1 /�
7 /%&%'*J%1. ��%/'#1 �",�%� �*��/!", �
,"�#�#���&# �& �%,�'", <%�<�"@#)%�!�<�
�%<#�'" # ��,�"�&" �"��!, �"�B#�(%& �& 3.6
/� 5.5. �%<�;%&!# �A*)'� '% ()"�&�(G& �
�",�'�D%'## (�;(/�!#1 # /�., 1977; ��<�-
�#', 1983; 
"�*/��, 1988; T%'A��& # /�.,
1995).

�,���;*% ���A# ,"'#�"G& �&'��#&%;B-
'� !�(>'*% #'/#�#/(";B'*% ()"�&!# �A#-
&"'#=. � �<�-�">"/'*+ �*,*;!(�"+ � >�-
�%;%'#=+ � �*��!�1 >;�&'��&BG (2–3 ���-
A#/<") >;�$"/B ()"�&!�� �A#&"'#= �"�?��
���&"�;=;" � ��%/'%� 5.4±0.2 <" (n=5), " (
�"��! — 3.8±0.1 <" (n=6) (��<��#', 1983). �
�",�%D%''*+ >��%;%'#=+ (0.5 ���A#/<") �",-
�%�* ()"�&!�� �A#&"'#= (�%;#)#�";#�B /�
7–12 <" (T%'A��& # /�., 1995). � �<�-���-
&�)'�� �","+�&"'% �*=�;%'* �"�*% !�(>-
'*% #'/#�#/(";B'*% ()"�&!# �,���;*+
���A%1 >;�$"/BG �& 30 /� 160 <" (�",#',
1973, ?#&. >� T%'A��& # /�., 1995). �)"�&!#
���A%1 �/'�<� >�;" )"�&#)'� >%�%!�*�"-
G&�=; �"!�#�";B'"= �&%>%'B >%�%!�*�"'#=
/��&#<"%& 40% (�#�. 2.3.3). �)"�&�! �,���-

�#�. 2.3.3. ����&�"'�&�%''�%
�"�>�%/%;%'#% ()"�&!�� �A#-
&"'#= �,���;*+ �"�?�� # �"-
��! &(J!"')#!" �%�%�?��",
Allactaga severtzovi, '" >;�-
$"/!% '"A;G/%'#1 � >%�#�/
�",�'�D%'#=. �)"�&!# �"��!
�*/%;%'* �>;�J'�1 ;#'#%1,
()"�&!# �"�?�� — J&�#+�-
��1 ;#'#%1 (>�: ��<��#',
1983).
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;�<� �"�?" � >%�#�/ �",�'�D%'#= �A*)'� >%�%!�*�"%& ()"�&!# �A#&"'#=
1–2 �"��!, >�7&��( �#�&%�( �>"�#�"'#= ( 7&�<� �#/" �)#&"G& >�;#<"�'�1.
�,���;*% ���A# #�>�;B,(G& #'/#�#/(";B'*% /'%��)'*% '��*. � >%�#�/
�",�'�D%'#= �%D/( �,���;*�# ,�%�B!"�# �&�%)"G&�= >�%#�($%�&�%''�
"<�'#�&#)%�!#% �,"#��/%1�&�#=. � ?%;�� D%, >�=�*% !�'&"!&* �%D/( �,���-
;*�# ���A=�# � >�#��/% �%/!#. ��#,'"!�� �AU%/#'%'#= >"� �",'�>�;*+
,�%�B!�� '" �/'�� ()"�&!% �A#&"'#= '% �A'"�(D%'�. � 7!�>%�#�%'&"+ �
>"�'*� ��"D#�"'#%� �,���;*+ ���A%1 '" “'%1&�";B'�1 &%��#&��##” >�%-
�A;"/";# "<�%��#�'*% �,"#��/%1�&�#= (88%); � ��&";B'*+ �;()"=+ (12%)
,"�%<#�&�#���"'� #,A%<"'#% >"�&'%�" (��<��#', 1983).

�+�/'*% ���A%''��&# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* �A-
'"�(D#�"G&�= ( &(J!"')#!" Allactaga nataliae (��<��#', 1983). �;�$"/B
()"�&!�� �A#&"'#= �,���;*+ �"�?�� 7&�<� �#/" ���&"�;=%& � ��%/'%� 4.3±0.8
<" (n=3), " ( �,���;*+ �"��! — 3.2±0.4 <" (n=3). �)"�&!# �A#&"'#= �,���;*+
���A%1 �/'�<� >�;" � �%,�' �",�'�D%'#= )"�&#)'� >%�%!�*�"G&�=, ���-
A%''� ( �"�?��. �"!�#�";B'"= �&%>%'B >%�%!�*�"'#= ()"�&!�� ���&"�;=%&
50%. �)"�&�! �A#&"'#= �,���;�<� �"�?" �A*)'� >%�%!�*�"%& ()"�&!# 1–2
�"��!, >�7&��( �#�&%�( �>"�#�"'#= ( 7&�<� �#/" &"!D% �)#&"G& >�;#<"�-
'�1. �� �!�')"'## >%�#�/" �",�'�D%'#=
�&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#=
�'#D"%&�= (>�# 7&�� �"!�#�";B'�% ,'")%-
'#% ���&"�;=%& 30%), # ()"�&!# �A#&"'#=
�'�<#+ �"�?�� �A���A;=G&�= � >���&�"'-
�&�% (�#�. 2.3.4).

�,���;*% ���A# #�>�;B,(G& #'/#�#/(-
";B'*% /'%��)'*% '��*. � >%�#�/ �",�'�-
D%'#= �%D/( '#�# �&�%)"G&�= >�%#�($%-
�&�%''� "<�'#�&#)%�!#% �,"#��/%1�&�#=, !�-
&��*% >�%�A;"/"G& # � '%��;% >�# >"�'��
��"D#�"'## '" “'%1&�";B'�1 &%��#&��##”
(��<��#', 1983).

�";*1 &(J!"')#!, Allactaga elater, �"�-
>���&�"'%' � >�;(>(�&*'=+ �"!"�!",B=, '"
�"�'#'"+ ���&�)'�<� ��%/!"�!",B=, � >(�-
&*'=+ �","+�&"'", ��%/'%1 �,##, ��"'",
�@<"'#�&"'" # �#&"= (
D('<"�#=). �%�#�/
�",�'�D%'#= 7&�<� �#/" �"�&='(& � ">�%;=
>� #G'B. � �"!"�!",B%, </% ,�%�B!# '% �>"-
/"G& � ,#�'GG �>=)!(, �",�'�D%'#% '"-
)#'"%&�= � @%��";% # >��/�;D"%&�= /� '"-
)";" '�=A�=. �*/%;=G&�= /�" )%&!#+ >#!"
�",�'�D%'#= — �%�%''#1 (� ">�%;%) # ��%'-

�#�. 2.3.4. ����&�"'�&�%''�%
�"�>�%/%;%'#% ()"�&!�� �A#-
&"'#= �,���;*+ �"�?�� # �"-
��! &(J!"')#!" Allactaga
nataliae >� �!�')"'## >%�#-
�/" �",�'�D%'#=. �A�,'")%-
'#= !"! '" �#�. 2.3.3 (>�: ��-
<��#', 1983).
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'#1 (� "�<(�&%-�%'&=A�%). �" <�/ �"�!# >�#'��=& 2–3 �*��/!", �& 1 /� 9
/%&%'*J%1 � !"D/��; ��%/'%% )#�;� 7�A�#�'�� '" �/'( A%�%�%''(G �"�-
!( � �",'*+ �%<#�'"+ �"�B#�(%& �& 3.8 /� 5.6 (|�!#', 1978; T%'A��& # /�.,
1995).

���;%/��"'#= >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 �";�<� &(J-
!"')#!" >�!",";#, )&� #'/#�#/(";B'*% ()"�&!# �,���;*+ ���A%1 �&;#)"-
G&�= /���;B'� !�(>'*�# �",�%�"�#. � �">"/'�� �","+�&"'% >�# �&'�-
�#&%;B'� �*��!�1 >;�&'��&# '"�%;%'#= (2 ���A#/<") >;�$"/B ()"�&!�� �A#&"-
'#= �"�?�� ���&"�;=;" � ��%/'%� 1.06±0.07 <" (n=7), " ( �"��! — 0.18±0.03 <"
(n=5). �)"�&!# �A#&"'#= ���A%1-���%/%1 !"! �/'�<�, &"! # >��&#��>�;�D'�-
<� >�;" )"�&#)'� >%�%!�*�"G&�=, # � (�%;#)%'#%� >;�&'��&# '"�%;%'#=
�&%>%'B >%�%!�*�"'#= (�%;#)#�"%&�=, /��&#<"= � '%!�&��*+ �;()"=+ 100%
('�, >�-�#/#���(, '% ( ���A%1 �/'�<� >�;"), >�#)%� !"! � �%,�' �",�'�-
D%'#=, &"! # >� %<� �!�')"'## (��<��#', 1983). � �<�-���&�)'�� �","+-
�&"'% ��%/'== >;�$"/B ()"�&!�� �A#&"'#= �,���;*+ ���A%1 ���&"�;=;" 4.6
<" (�",#', 1973, ?#&. >� T%'A��& # /�., 1995). ��%$%'#% <�"'#? #'/#�#/(-
";B'�<� ()"�&!" ( '%!�&��*+ ���A%1 ��D%& A*&B ,'")#&%;B'*� — /� 750 �
(�",#', 1973, ?#&. >� T%'A��& # /�., 1995), '� � �=/% �;()"%� �"�>�;�D%-

'#% ()"�&!�� �A#&"'#= ��&"%&�= >�"!&#)%�-
!# '%#,�%''*� � &%)%'#% <�/" (T%'A��& #
/�., 1995).

����&�"'�&�%''�% �"�>�%/%;%'#% ()"-
�&!�� �A#&"'#= �,���;*+ ���A%1 >�!","'�
'" �#�. 2.3.5. �'/#�#/(";B'*1 ()"�&�! !"D-
/�<� �"�?" �A*)'� >%�%!�*�"%& ()"�&!#
�A#&"'#= �/'�1-&�%+ �"��!. �"!#� �A�"-
,��, �#�&%�( �>"�#�"'#= ( �";�<� &(J-
!"')#!" ��D'� �)#&"&B >�;#<"�'�1, +�&=
>��&�=''*% >"�'*% ��=,# ( 7&�<� �#/" �&-
�(&�&�(G&. %���&�= '" ,'")#&%;B'(G �&%-
>%'B >%�%!�*�"'#= # /"D%, � '%!�&��*+
�;()"=+, >�;'�% >���&�"'�&�%''�% ����%-
$%'#% ()"�&!�� �A#&"'#= �",'�>�;*+ ���-
A%1, �"�?* # �"�!# #�>�;B,(G& �",'*%
/'%��)'*% '��*.

�,"#��/%1�&�#= �"�?�� # �"��! � >%�#�/
�",�'�D%'#=, !"! >�!",*�"G& '"A;G/%'#= �
>�#��/%, �&'��=&�= ! �",�=/( "<�'#�&#)%�-
!#+, >�# 7&�� � 35% �;()"%� (n=14) ,"�%<#�&-
�#���"'* >��=�;%'#= "<�%��## (>�%�;%/��"-
'#%), " � ��&";B'*+ �#&("?#=+ — #,A%<"'#%
!�'&"!&�� (n=26). ��%�&% � &%� (�&"'��;%'�,

�#�. 2.3.5. ����&�"'�&�%''�%
�"�>�%/%;%'#% ()"�&!�� �A#-
&"'#= �,���;*+ �"�?�� # �"-
��! �";�<� &(J!"')#!",
Allactaga elater, � >%�#�/ �",-
�'�D%'#=. �A�,'")%'#= !"!
'" �#�. 2.3.3 (>�: ��<��#',
1983).
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)&� �,���;*% �"�!# '% >��=�;=G& "<�%��## >� �&'�J%'#G ! ��;�/*� ���-
A=� >�# #+ �"��%;%'##. ��;�/*% �"�!# '%�%/!� ,"'#�"G& '��* �A;#,# �"-
&%�#'�!�<� ()"�&!", '� ��;�/*% �"�?*, !"! >�"�#;�, �"��%;=G&�= '" ,'")#-
&%;B'*% �"��&�='#= — �"!�#�";B'� /� 650 � (��<��#', 1980, 1983).

� 7!�>%�#�%'&"+ � >"�'*� ��"D#�"'#%� �,���;*+ ���A%1 '" “'%1&�";B-
'�1 &%��#&��##” "<�%��#�'*% �,"#��/%1�&�#= ���&"�;=;# 35% �& #+ �A$%<�
)#�;"; � ��&";B'*+ �;()"=+ (65%) �&�%)%'� �,"#�'�% #,A%<"'#% !�'&"!&��,
&.%. ���&'�J%'#% !�'&"!&�� A*;� &"!#� D%, !"! � >�#��/% (��<��#', 1983).

� ?%;��, ���A%''��&# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* �"�-
���&�%''*+ �#/�� �%�%1�&�" &(J!"')#!��*+ �>�;'% ���&�%&�&�(G& #+ (�-
;��'� �/#'�)'��( �A�",( D#,'#, /;= !�&���<� +"�"!&%�'* �*��!"= �&%-
>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= �,���;*+ ���A%1 �/'�<� >�;" (�
)%� !���%''� ��D'� �(/#&B >� �&'��#&%;B'� '%A�;BJ�1 �&%>%'# >%�%!�*-
�"'#= ()"�&!��), �&�(&�&�#% >��)'*+ >"�'*+ ��=,%1, �"''%% �"��%;%'#% ��-
;�/'=!" # >�%#�($%�&�%''� "<�%��#�'*1 +"�"!&%� �,"#��/%1�&�#1 �%D/(
�,���;*�# ���A=�#.

2.4. �-�-F'"�� �-K�"&%"DE 0�D2#*��, Heteromyidae

��%/# �%J�&)"&*+ >�*<('��, �"�>���&�"'%''*+ � �%�%�'�1, �%'&�";B-
'�1 # �D'�1 ��%�#!%, �&'��#&%;B'� +���J� #,()%'* !%'<(���*% !�*�*
(��/ Dipodomys), '"�%;=G$#% >(�&*''*% # >�;(>(�&*''*% �%<#�'* �%�%-
��"�%�#!"'�!�<� !�'&#'%'&". 
;= >�%/�&"�#&%;%1 7&�<� ��/" +"�"!&%�'*
'�)'�1 �A�", D#,'#, �%�%'�=/'��&B # ,'")#&%;B'"= >���&�"'�&�%''"= �A�-
��A;%''��&B ()"�&!�� �A#&"'#= �,���;*+ ���A%1. �+�/'*% ���A%''��&# >��-
�&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 �A'"�(D#�"G&�= &"!D% ( !�;G)%<�
>�*<('" �";B�#'", Liomys salvini, # �%J�&)"&�<� >�*<('" 
%��"�%�&",
Heteromys desmarestianus.

�'"�%+���&*1 !%'<(���*1 >�*<(', Dipodomys spectabilis, �"�>���&�"-
'%' �� �'�<#+ ,"�(J;#�*+ �"1�'"+ �T� # �%!�#!# # �)#&"%&�= &#>#)'*�
�/#'�)'*� �#/�� (Reichman, 1983). Z"�"!&%�'"= ���A%''��&B %<� A#�;�-
<## ,"!;G)"%&�= � &��, )&� �,���;*% ���A# (�&�"#�"G& �&'��#&%;B'� !�(>-
'*% “!(�<"')#!#” #, <�('&", ��%J"''�<� � �"�&#&%;B'*�# ��&"&!"�#, �'(&-
�# !�&��*+ �"�>�;"<"%&�= �;�D'"= �#�&%�" &(''%;%1 # >�/,%�'*+ !"�%� �
,">"�"�# ��A�"''*+ ;%&�� �%�=' (�"���1 /� 5 !<). �">"�* !���" >���<"G&
<�*,('"� >%�%D#&B A%�!���#?( ,#��1 # �"''%1 �%�'�1. �#�;� “!(�<"')#-
!��” � >��%;%'#=+ ,'"�%+���&�<� !%'<(����<� >�*<('" �&'��#&%;B'� >�-
�&�=''�. �"D/*1 “!(�<"')#!” �A*)'� ,"'#�"%& �/'" �,���;"= ���AB # �+-
�"'=%& %<� �& /�(<#+ >�%/�&"�#&%;%1 ���%<� �#/" (Monson, Kessler, 1940;
Monson, 1943). “�(�<"')#!#” �,���;*+ �"�?�� # �"��! �"�>�%/%;%'* >�
&%��#&��## �&'��#&%;B'� �"�'��%�'� (Holdenreid, 1957; Schroder, Geluso,
1975; Jones, 1984; Randall, 1984).
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�%,�' �",�'�D%'#= ,'"�%+���&�<� !%'<(����<� >�*<('" >�#+�/#&�= '"
!�'%? ,#�* # �%�'(. �"�!# >�#'��=& /� 4 �*��/!�� � '%A�;BJ#� )#�;��
/%&%'*J%1 — �& 1 /� 3. ���/�;D#&%;B'��&B ��;�)'�<� ��!"��;#�"'#= —
�!�;� �%�=?". ���;% >�%!�"$%'#= ;"!&"?## �"�!" ��&"�;=%& ���#+ >�/���-
J#+ /%&%'*J%1 # >%�%�%;=%&�= � /�(<(G '��(, ;#A� /%&%'*J# �"�# �*�%-
;=G&�= #, �"&%�#'�!�1 '��* (Jones, 1984; Waser, Jones, 1991).

� �/'�� #, #��;%/��"'#1, >���=$%''*+ #,()%'#G >���&�"'�&�%''�1
�&�(!&(�* >��%;%'#1 7&�<� �#/" (Schroder, 1979), '"A;G/%'#= ," �%)%'*-
�# ���A=�# >����/#;# � "�<(�&" 1975 <. >� "�<(�& 1977 <. '" >;�$"/!%
�",�%��� 4 <" � J&"&% BG �%!�#!� (�T�). �"D/�<� >�1�"''�<� ,�%�B!"
�'"AD";# (J'�1 �%&!�1 � '��%��� # �J%1'#!�� � �"/#�>%�%/"&)#!��.
�&;��* D#��;��!"�# >�!",";#, )&� !"D/*1 “!(�<"')#!” ,"�%;=%& �/'" �,���-
;"= ���AB. ��;# �%,#/%'& >�<#A"%& #;# �#<�#�(%&, ����A�/#�J#1�= “!(�-
<"')#!” ,"'#�"%& /�(<"= ���AB. � !"D/�<� ��%/;�<� ,�%�B!" #�%%&�= ��'��-
'"= '��", �"�>�;"<"G$"=�= � >�%/%;"+ '"#A�;%% "!&#�'� #�>�;B,(%��1
)"�&# (“=/�"”) ()"�&!". �",�%�* “=/�"” � >�>%�%)'#!% ���&"�;=;# � ��%/-
'%� 2.4±0.35 � (n=12). � A�;BJ#'�&�" ���A%1 !�'@#<(�"?#= ()"�&!�� �A#-
&"'#= �!",";"�B A;#,!�1 ! �!�(D'��&#.

�"�)%&* �",�%��� ()"�&!�� �A#&"'#= �%&�/�� ��%/#'%'#= !�"1'#+ &�-
)%! �%<#�&�"?#1 (convex polygon) >�!",";#, )&� #+ >;�$"/B �"�B#�(%& �&
93 /� 2654 �2 # � ��%/'%� ���&"�;=%& 717±212 �2 (n=12). �#'#�";B'*%
�",�%�* >;�$"/#, '" !�&���1 ,"�%<#�&�#���"'� 95% ��%�%'# "!&#�'��&#
,�%�B!��, �($%�&�%''� �%'BJ% — � ��%/'%� 412±88 �2 (n=12).

���;%/��"'#% >�!",";�, )&� >;�$"/B ()"�&!�� �A#&"'#= �,���;*+ �"�-
?�� >�#A;#,#&%;B'� �/��% A�;BJ% >;�$"/# ()"�&!�� �"��!. �%,�''*%
�",;#)#= � �",�%�"+ ()"�&!�� �A#&"'#= A*;# �&"&#c&#)%�!# '%/��&��%�'*-
�#. �"!#� �A�",��, ( ,'"�%+���&�<� !%'<(����<� >�*<('" '"#A�;BJ"= "!-
&#�'��&B �� ��% �%,�'* <�/" ����%/�&�)%'" '" '%A�;BJ�� >� �",�%�"�
()"�&!% �A#&"'#= >;�$"/BG �!�;� 0.05 <" ��!�(< “!(�<"')#!"”, '"+�/=$%-
<��= � ?%'&�% ()"�&!".

�"�>�%/%;%'#% ()"�&!�� �A#&"'#=, ,"'#�"%�*+ �,���;*�# ���A=�# '"
>;�$"/!% '"A;G/%'#1, �!",";��B >�#A;#,#&%;B'� �"�'��%�'*� (�#�.
2.4.1).

" >��&=D%'## ��%<� >�;(&��"<�/��";�<� >%�#�/" '"A;G/%'#1 >�-
;�D%'#% ()"�&!�� �A#&"'#= ��%+ ,�%�B!�� ��&"�";��B >�"!&#)%�!# '%#,-
�%''*�. �%�%!�*�"'#% ���%/'#+ ()"�&!�� >�"!&#)%�!# �&�(&�&���";�.
� /�(+ �;()"=+ >;�$"/B >%�%!�*�"'#= ���&"�;=;" �%'%% 2%, # &� ;#JB,
��,��D'�, >�&��(, )&� A*;# �(��#���"'* /"''*% ," /;#&%;B'*1 >%�#-
�/ '"A;G/%'#1, � &%)%'#% !�&���<� >��#�+�/#;� '%!�&���% ��%$%'#%
()"�&!�� �A#&"'#= (Schroder, 1979). �'*�# �;��"�#, 7&� >%�%!�*�"'#%
=�;=%&�= �'#�*�, )&� >�/&�%�D/"G& # /"''*% /�(<�<� #��;%/��"'#=
(Randall, 1984).
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�"�?* � �%,�' �",�'�D%'#= �%<(;=�'� !�'&"!&#�(G& � �"�!"�#, # 7&�
>�#��/#& ! !�"&!���%�%''��( >%�%!�*�"'#G ()"�&!�� �A#&"'#= �",'�>�-
;*+ ���A%1 � �%>��/(!&#�'*1 >%�#�/. �&�%)%'� &"!D%, )&� �"�?* � �%,�'
�",�'�D%'#= >%�%�%$"G&�= '" ,'")#&%;B'*% �"��&�='#=, (Randall, 1984,
1991).

�#�. 2.4.1.  �"�&" �"�>�%/%;%'#= �%<#�&�"?#1, >�!",*�"G$#+ >�%/%;* >%�%�%$%-
'#1 �%�# �,���;*+ ���A%1 Dipodomys spectabilis '" >;�$"/!% �%)%'#= ," 18 �%�=-
?%� '"A;G/%'#1. �"&%'%''*% �A;"�&# '" !"�&% �A�,'")"G& ��,��D'*% �%�&" >%-
�%!�*�"'#= ���%/'#+ ()"�&!�� �A#&"'#=. ��!(�* �%<#�&�"?## �",'*+ ���A%1 >�-
!","'* �",'*�# �#���;"�# (>�: Schroder, 1979).
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"''*% �'�<�;%&'#+ #��;%/��"'#1 (!",*�"G& '" �*��!(G �&%>%'B ��%/-
;��&# �,���;*+ ���A%1 � >��%;%'#=+ D. spectabilis: 60-70% �"�?�� # �"��!
,"'#�";# �/'# # &% D% ()"�&!# �A#&"'#= '" >��&=D%'## ��%1 D#,'#, �"!�#-
�";B'"= >��/�;D#&%;B'��&B !�&���1 /��&#<"%& 6 ;%& (Jones, 1984, 1988;
Randall, 1984; Waser, Jones, 1991).

�+�"'" <�"'#? ()"�&!�� �A#&"'#= �&�(&�&�(%&, �/'"!� ( ��%/;*+ ,�%�B-
!�� �A'"�(D#�"G&�= '%!�&��*% )%�&* &%��#&��#";B'�<� >��%/%'#=, >��-
=�;=G$%<��= � >��*J%''�1 "<�%��#�'��&# ! ����/#)"� # ,">"+���1 �"�-
!#���!% &%��#&��## (Eisenberg, 1963a). "A;G/%'#= � >�#��/% # >"�'*%
��"D#�"'#= �,���;*+ ���A%1 � ;"A��"&��'*+ (�;��#=+ ��#/%&%;B�&�(G& �
=�!� �*�"D%''�� "<�%��#�'�� +"�"!&%�% �,"#��/%1�&�#1 (Vorhies, Taylor,
1922, ?#&. >� Schroder, 1979; Randall, 1984). �&'��#&%;B'� �"�'��%�'�%
�"�>�%/%;%'#% ()"�&!�� �A#&"'#= # #+ !�'@#<(�"?#=, A;#,!"= ! �!�(<;�1,
(!",*�"G& '" &�, )&� ��%/;*% ,�%�B!# '% /�>(�!"G& ����/#)%1 '" ,"'#�"-
%�(G &%��#&��#G, ," #�!;G)%'#%� �%,�'" �",�'�D%'#=, !�</" �%?%>&#�-
'*% �"�!# �&"'��=&�= A�;%% &%�>#�*�# ! �"�?"� # >�,��;=G& >��;%-
/'#� ��%�%''� '"+�/#&B�= �A;#,# #+ <'%,/��*+ '�� (Randall, 1984, 1991;
Ward, Randall, 1987). � ?%;��, �/'"!�, "<�%��#�'*% �,"#��/%1�&�#= � >�-
�%;%'#=+ ,'"�%+���&�<� !%'<(����<� >�*<('" �&�%)"G&�= �%/!� (Reichman,
1983).

�%,�' �",�'�D%'#= ( D. spectabilis, !"! (D% �&�%)%'�, >�#+�/#&�= '"
!�'%? ��%'# — '")";� ,#�*, '� ��D%& >��/�;D"&B�= # /� �"= (Randall,
1991; Waser, Jones, 1991). �"�?* �>"�#�"G&�= >�%#�($%�&�%''� � �"�!"-
�#, D#�($#�# >� ���%/�&�(, # ( '#+ '%�%/!� ��,'#!"%& !�'!(�%'?#= ,"
���A%1 >��&#��>�;�D'�<� >�;", �*�"D"G$"=�= � "<�%��#�'*+ �,"#��/%1-
�&�#=+, >�# 7&�� �"�%?-/��#'"'& #,<�'=%& ���#+ ��>%�'#!�� � ()"�&!"
�"�!#, � !�&���1 �>"�#�"%&�= (Randall, 1987, 1991). � �"�?*, # �"�!# ��-
<(& �>"�#�"&B�= � A�;%% )%� �/'#� >"�&'%���.

�"A�&" � >�&���&�% �*�"D%'" &�;B!� ( �"��!. �"�!", �*!���#�J"=
/%&%'*J%1, ��D%& '%!�&���% ��%�= '"+�/#&B�= � '#�# '" �/'�� ()"�&!%,
# � 7&�� �;()"% �'" ��,��/#& �%A% /�>�;'#&%;B'*1 “!(�<"')#!”, ;#A� >�;-
'��&BG �&!",*�"%&�= �& ��A�&�%''�<� “!(�<"')#!"” � >�;B,( /%&%'*J%1 #
>%�%�%;=%&�= '" ���A�/'*1 ()"�&�! >� ���%/�&�(, </% '"+�/#&�= /� &%+
>��, >�!" ��;�/*% ,�%�B!# '% >��,���;%G&. �&�& >%�#�/ ��D%& /;#&B�=
/� 5 �%�=?%�. �"!#� �A�",��, ( ,'"�%+���&�<� !%'<(����<� >�*<('" @��-
�#�(G&�= ��%�%''*% >�%�/��%�%1'*% <�(>>*, �AU%/#'=G$#% �"�!( �
>�/�"�&"G$#�# /%&%'*J"�# (Jones, 1986; Waser, 1988).

�&)%&;#�� �*�"D%''"= >��&'"&";B'"= @#;�>"&�#= ��;�/*+ ���A%1
�AU=�'=%&�= /%@#?#&�� ���A�/'*+ “!(�<"')#!��”, >��!�;B!( '��*% “!(�-
<"')#!#” >�=�;=G&�= �%/!�, # >��?%�� #+ ����(D%'#= ,"'#�"%& �!�;� /�(+
;%&. ��#A;#,#&%;B'� 25% /%&%'*J%1 '"�;%/(%& �"&%�#'�!#1 “!(�<"')#!”,
" ��&";B'*% ��;�/*% ,�%�B!# >%�%�%;=G&�= '" /�(<#% “!(�<"')#!#” � >�%-
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/%;"+ 200 � �& �"&%�#'�!�1 '��*, !�&��*% ����A�D/"G&�= � �;()"% �#<�"-
?## #;# <#A%;# #+ +�,=%�. |#;�>"&�#= ��;�/'=!", '%���'%''�, �>���A-
�&�(%& %<� ;()J%1 �*D#�"%���&#: ��;�/*% ,�%�B!# �A%�>%)%'* '"/%D-
'*� (A%D#$%�, !(/" �'# ��<(& �!�*&B�= � �;()"% �>"�'��&# #;# � '%>�<�-
/(. ���;%/��"'#= >�!",*�"G&, )&� &�;B!� 38% ���A%1, �*'(D/%''*+ �%-
;#&B�= �/";# �& �"&%�#'�!�<� ()"�&!", /�D#�"%& /� >%���<� �%>��/(!&#�-
'�<� �%,�'", &�</" !"! /�;= ��;�/*+ ���A%1, >��%;#�J#+�= �A;#,# �"&%�#'-

�#�. 2.4.2.  ��%+�%�'*% >��%!?## �%<#�&�"?#1 J%�&# ���A%1 <#<"'&�!�<� !%'<(��-
��<� >�*<('", Dipodomys ingens, '" >;�$"/!% �%)%'#= �",�%��� 1 <" � ">�%;%-�"%
1982 <. (�";#@��'#=, �T�). �",�%&!" >;�$"/!# — !�"/�"&* 5�5 �. �"J&�#+��"'-
'*% �A;"�&# >�!",*�"G& >�;�D%'#% !"D/�1 >��%!?## '" >;�$"/!% '"A;G/%'#1.
�"�?* — # 34 # 1020, �"�!# — # 44, 1000, 1001 # 1300 (>�: Braun, 1985).
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�!�1 '��* ;#A� ('"�;%/��"�J#+ �"&%�#'�!#1 “!(�<"')#!”, ���&"�;=%& 65%
(Jones, 1986; Waser, 1988).

� <#<"'&�!�<� !%'<(����<� >�*<('", Dipodomys ingens, ()"�&!# �A#&"-
'#= �,���;*+ �"�?�� # �"��! ��<(& >%�%!�*�"&B�=, '� ���A# �/'�<� >�;"
,"'#�"G& �A���A;%''*% #, >�-�#/#���(, �+�"'=%�*% &%��#&��##, >��!�;B-
!( �'(&�# '�� >�# �"�!�>!"+ '#!�</" '% �A'"�(D#�";# A�;%% �/'�<� ,�%�B!"
(Eisenberg, 1963a).

� #��;%/��"'##, >���%/%''�� � 1981-1982 <<. � �";#@��'## (�T�), '"-
A;G/";# ," �%)%'*�# ���A=�# '" >;�$"/!% �",�%��� 1 <" (Braun, 1985). 
;=
�?%'!# �",�%��� # !�'@#<(�"?## ()"�&!�� �A#&"'#= #�>�;B,��";# �%&�/*
'%>"�"�%&�#)%�!�1 �&"&#�&#!# (Anderson, 1982). �'%J'#% !�'&(�* ()"�&!"
�A#&"'#= ���A# ,"!;G)";# � �%A% 95% %% �%<#�&�"?#1. " ��'��% >�;()%'-
'*+ /"''*+ >��&��%'* &�%+�%�'*% >��%!?## ()"�&!�� �A#&"'#= (�#�. 2.4.2).

�'";#, �%<#�&�"?#1 J%�&# ���A%1, /;= !�&��*+ >�;()%'* '"#A�;%% �%>�%-
,%'&"&#�'*% �*A��!# (A�;%% 50 '%,"�#�#�*+ �%<#�&�"?#1), >�!",";, )&� ( �"�-
?" � 44 �"�>�%/%;%'#% �%<#�&�"?#1 A*;� ('#��/";B'*�, " ( ��&";B'*+ >=&#
���A%1 — �(;B&#��/";B'*�. �;�$"/B ()"�&!�� �A#&"'#= (/;= 95% �%<#�&�"-
?#1) ���&"�;=;" � ��%/'%� 326 �2 ( �"�?�� # 196 �2 ( �"��!, &�</" !"! �"�)%&*
�%&�/�� minimum convex polygon /";# �;%/(G$#% �?%'!# ��%/'#+ �",�%���
()"�&!�� �A#&"'#=: ( �"�?�� — 583 �2, ( �"��! — 238 �2 (Braun, 1985). �"!#�
�A�",��, �"�?* ,"'#�";# A�;%% !�(>'*% ()"�&!# �A#&"'#= � ��"�'%'## �
�"�!"�#. �%�%!�*�"'#% ()"�&!�� �A#&"'#= �&�%)%'� &�;B!� ( ���A%1 >��&#-
��>�;�D'�<� >�;", &�</" !"! ���A# �/'�<� >�;" A*;# >�;'��&BG �",/%;%'* �
>���&�"'�&�%, ," #�!;G)%'#%� �"��!, ()"�&!# !�&��*+ '%,'")#&%;B'� >%�%-
!�*�";#�B, >�# 7&�� >;�$"/B >%�%!�*�"'#= '% >�%�*J";" 5%.

�&"!, +"�"!&%�'�1 ���A%''��&BG >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�* >�>(;=?#1 /�(+ �#/�� !%'<(���*+ >�*<('��, D. spectabilis # D. ingens,
=�;=%&�= �*��!"= �&%>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#=, ���A%''�
��%/# ���A%1 �/'�<� >�;", �AU=�'=G$"=�= "<�%��#�'*� +"�"!&%��� #+ �,"-
#��/%1�&�#1. �"!#% �,"#���&'�J%'#= !;"��#@#?#�(G&�= !"! &%��#&��#-
";B'�% /��#'#���"'#%, � ���A%''��&# +"�"!&%�'�% /;= �"��!. � �"�?�� D.
spectabilis � �%,�' �",�'�D%'#= &%��#&��#";B'�% /��#'#���"'#%, ��;%/-
�&�#% �A��&�%'#= !�'!(�%'?## ," �"��!, ��D%& &�"'�@���#���"&B�= �
#%�"�+#G /��#'#���"'#=, >�# 7&�� �*��!��"'<��*% �"�?* >�;()"G& >�%-
#�($%�&�%''*1 /��&(> ! �%?%>&#�'*� �"�!"�.

��;G)#1 >�*<(' �";B�#'", Liomys salvini, �"�>���&�"'%' � "�#/'*+ �%-
<#�'"+ �%'&�";B'�1 ��%�#!#. �"! # �'�<#% >�%/�&"�#&%;# �%�%1�&�" �%-
J�&)"&*+ >�*<('�� — 7&� ,%�'�=/'*1 <�*,(' � �%,�''*� �",�'�D%'#%�,
>�#+�/=$#��= '" �(+�1 �%,�' # '")";� >%�#�/" /�D/%1 (� ='�"�= >� #G'B).
�,���;*% �"�!# >�#'��=& �/#'-/�" �*��/!" � <�/, >�# 7&�� )#�;� /%&%'*-
J%1 � !"D/�� �*��/!%, �(/= >� )#�;( 7�A�#�'�� ( A%�%�%''*+ �"��!, '%�%-
;#!� — 3.8±0.2 (n=9). �"�!#-�%<�;%&!# >�#'#�"G& ()"�&#% � �",�'�D%'##,
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'� ��;�/*% �"�?* �&"'��=&�= >�;���,�%;*�# &�;B!� ! '")";( �;%/(G$%<�
�(+�<� �%,�'", &.%. >�#A;#,#&%;B'� )%�%, 6 �%�=?%� (Fleming, 1974a).

���;%/��"'#%, >���%/%''�% � 1970-1972 <. � ���&" �#!% (Fleming, 1974a, b) �
#�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� ,�%�B!�� '" >;�$"/!% �%)%-
'#= �",�%��� 5.1 <", >�!",";�, )&� �,���;*% �"�?* ,"'#�"G& #'/#�#/(-
";B'*% ()"�&!# �A#&"'#= >;�$"/BG � ��%/'%� 0.21 <" (n=43), " �,���;*%
�"�!# — � ��%/'%� 0.16 <" (n=49).

�&# /"''*% ��#/%&%;B�&�(G&, )&� ()"�&!# �A#&"'#= ( �"�?�� !�(>'%%,
)%� ( �"��!, >�# 7&�� � �%,�' �",�'�D%'#= �'# (�%;#)#�"G&�= � �",�%�"+
%$% '" 13%, " >� �!�')"'## �%>��/(!&#�'�<� >%�#�/" — /�>�;'#&%;B'�
'" 16%. ����&�"'�&�%''�% �"�>�;�D%'#% ()"�&!�� �A#&"'#= �"�?�� # �"-
��! ��&"%&�= �&'��#&%;B'� >��&�=''*� '" >��&=D%'## /;#&%;B'�<� >%�#-
�/" (�#�. 2.4.3).

�#�. 2.4.3. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���;*+ �"��! (, %) # �"�?�� (�, $)
!�;G)%<� >�*<('" �";B�#'", Liomys salvini, '" >;�$"/!% �%)%'#= �",�%��� 5.1 <"
/� '")";" �%,�'" �",�'�D%'#= � �%'&=A�%-/%!"A�% 1970 <. (, �) # � �%>��/(!&#�-
'*1 >%�#�/ (%, $) � ='�"�%-�"% 1971 <. ��"'#?* ()"�&!�� '%!�&��*+ ���A%1 �*/%-
;%'* J&�#+���1 ;#'#%1 /;= �A;%<)%'#= ���>�#=&#= #+ >%�%!�*�"'#=. �#@�"�#
(!","'* '��%�" ���A%1 (>�: Fleming, 1974b, � #,�%'%'#=�#).
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�'";#, �"�>�%/%;%'#= ()"�&!�� �A#&"'#= �,���;*+ �"��! >�!",*�"%&,
)&� A�;BJ#'�&�� #, '#+ (84%) �"�>�;"<"%&�= �A���A;%''� �/#' �& /�(<�<�
!"! /� '")";" �%,�'" �",�'�D%'#=, &"! # � �%>��/(!&#�'*1 >%�#�/. �)"�&-
!# �A#&"'#= �,���;*+ �"�?�� /� '")";" �",�'�D%'#= �"�>�%/%;%'* �;(-
)"1'*� �A�",��, # A�;BJ#'�&�� #, '#+ (85%) &"!D% �"�>�;"<"%&�= �A���A-
;%''� �/#' �& /�(<�<�, '� � '")";�� �%,�'" �",�'�D%'#= ( �"�?�� >��=�-
;=%&�= &%'/%'?#= "<�%<#���"''��&#, # �&%>%'B �,"#�'�<� >%�%!�*�"'#=
()"�&!�� �A#&"'#= (�%;#)#�"%&�=. �"!#� �A�",��, ��D'� �/%;"&B �*��/,
)&� � �%>��/(!&#�'*1 >%�#�/ ( �"�?�� @���#�(G&�= "<�%<"?##, �A�",�-
�"'#% !�&��*+, >�-�#/#���(, �A(�;��;%'� !�'!(�%'?#%1 �"�?�� ," �"��!
� �%,�' �",�'�D%'#=. ����% &�<�, ()"�&!# �A#&"'#= �"�?�� � �%,(;B&"&%
(�%;#)%'#= #+ >�/�#D'��&# � �%>��/(!&#�'*1 >%�#�/ ��<(& ��%$"&B�=
('">�#�%�, ( �"�?" ' 560, �#�. 2.4.3, $). �� �!�')"'## �%,�'" �",�'�D%'#=
�"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"�?�� �'��B �&"'��#&�= �;()"1'*�
(Fleming, 1974b).

� 7!�>%�#�%'&"+ >� >"�'��( ��"D#�"'#G ���A%1, �&;��;%''*+ '" >;�-
$"/!% �%)%'#=, '" “'%1&�";B'�1 &%��#&��##” (Fleming, 1974b) (�&"'��-
;%'�, )&� �� �,"#��/%1�&�#=+ �%D/( “'%,'"!��*�#” ,�%�B!"�# =�!� >��=�-
;=%&�= "<�%��#�'��&B. �#�;� "<�%��#�'*+ !�'&"!&�� � /#"/"+ �"�?�� ���&"�-
;=;� � ��%/'%� 25.8 ," 10-�#'(&'*1 &%�&, " ( �"��! — 6.8 ," &� D% ��%�=.
��D'� >�;"<"&B, )&� �"�?* "<�%��#�'%% ���A%1 >��&#��>�;�D'�<� >�;".
� �%,(;B&"&% >�/�A'*+ �,"#��/%1�&�#1 � �/'�>�;*+ /#"/"+ �"�?�� # �"��!
�!;"/*�";#�B �&'�J%'#= /��#'#���"'#=->�/)#'%'#=. 
��#'"'&"�# �&"-
'��#;#�B ,�%�B!# � A�;BJ%1 �"���1 &%;", #, !���% &�<�, ��%/# �"�?�� /�-
�#'#���";# ���A#, >�#'#�"�J#% "!&#�'�% ()"�&#% � �",�'�D%'##. �%-
,�''*+ #,�%'%'#1 � (���'% "<�%��#�'*+ !�'&"!&�� �%D/( “'%,'"!��*�#”
���A=�# '% �*=�;%'�.

��/��/= #&�<, ��D'� ,"!;G)#&B, )&� /;= >��%;%'#1 !�;G)%<� >�*<('"
�";B�#'" �� ��% �%,�'* <�/" +"�"!&%�'" �#�&%�" �A���A;%''*+ #;# )"�&#)-
'� >%�%!�*�"G$#+�= ()"�&!�� �A#&"'#= �"��!, '" !�&��*% '"!;"/*�"G&�=
A�;%% !�(>'*% ()"�&!# �A#&"'#= �"�?��, �"�>�%/%;=G$#%�= �;()"1'*�
�A�",�� �'% �%,�'" �",�'�D%'#= # <�(>>#�(G$#%�= � �%>��/(!&#�'*1
>%�#�/; � �!�')"'#%� �%,�'" �",�'�D%'#= ��%�%''*% "<�%<"?## �"�?��
�"�>"/"G&�=. �,"#���&'�J%'#= �%D/( �,���;*�# ���A=�# �/'�<� >�;",
�(/= >� �A���A;%''*� ()"�&!"� �A#&"'#= # �%,(;B&"&"� 7!�>%�#�%'&��
>� >"�'��( ��"D#�"'#G '" “'%1&�";B'�1 &%��#&��##”, ��D'� �+"�"!&%-
�#,��"&B !"! &%��#&��#";B'�% /��#'#���"'#%. �� ��%�%''*+ "<�%<"?#=+
�"�?��, �A�",(G$#+�= � �%,�' �",�'�D%'#=, >�-�#/#���(, @���#�(%&�=
#%�"�+#= /��#'#���"'#=, # /��#'"'&"�# �&"'��=&�= '"#A�;%% "!&#�'*% �
�",�'�D%'## ���A#, �&;#)"G$#%�=, ! &��( D%, A�;BJ%1 �"���1 &%;".

�%J�&)"&*1 >�*<(' 
%��"�%�&", Heteromys desmarestianus, '"�%;=%&
�;"D'*% &��>#)%�!#% ;%�" �%'&�";B'�1 ��%�#!#. �&�& ,%�'�=/'*1 <�*-
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,(' "!&#�'� �",�'�D"%&�= 10 �%�=?%� � <�/( (� �"% # #G'% &%�>* �",�'�-
D%'#= �)%'B '#,!#). �#! �",�'�D%'#= >�#+�/#&�= '" �(+�1 �%,�'. �,���-
;*% �"�!# >�#'��=& /� 5 �*��/!�� � <�/, >�# 7&�� )#�;� /%&%'*J%1 � !"D/��
�*��/!%, �(/= >� )#�;( 7�A�#�'�� ( A%�%�%''*+ �"��!, '%�%;#!� — 3.1±0.2
(n=17). ��;�/*% �"�!# �&"'��=&�= >�;���,�%;*�# � ��,�"�&% 7–8 �%�=-
?%�, �"�?* — � ��,�"�&% 8-9 �%�=?%� (Fleming, 1974a).

���;%/��"'#%, >���%/%''�% � 1970-1972 <. � ���&" �#!% (Fleming, 1974a,
b) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� ,�%�B!�� '" >;�$"/!%
�%)%'#= �",�%��� 5.1 <", >�!",";�, )&� �,���;*% �"�?* ,"'#�"G& #'/#-
�#/(";B'*% ()"�&!# �A#&"'#= >;�$"/BG � ��%/'%� 0.17 <" (n=78), " �,���-
;*% �"�!# — � ��%/'%� 0.12 <" (n=99). �"!#� �A�",��, ()"�&!# �A#&"'#=
�"�?�� >�#A;#,#&%;B'� '" &�%&B !�(>'%%, )%� ( �"��!. �"�>�;�D%'#%
()"�&!�� �A#&"'#= �,���;*+ ���A%1 ��&"%&�= �&'��#&%;B'� >��&�=''*�
'" >��&=D%'## /;#&%;B'�<� >%�#�/" (A�;%% <�/"). �)"�&!# �A#&"'#= �"-
��! �"�>�%/%;%'* � >���&�"'�&�% �;()"1'*� �A�",�� #;# �&'��#&%;B'�
�"�'��%�'�, &�</" !"! ()"�&!# �"�?�� <�(>>#�(G&�= �!�;� ()"�&!�� �"-
��!. �+�"'" ()"�&!�� �A#&"'#= '% �*=�;%'", '� A�;BJ#'�&�� #, '#+ (81%)
�"�>�;"<"%&�= �A���A;%''� �/#' �& /�(<�<�, � ���A%''��&# ( ���A%1 �/-
'�<� >�;".

�!�>%�#�%'&* >� >"�'��( ��"D#�"'#G ,�%�B!��, �&;��;%''*+ '"
>;�$"/!% �%)%'#=, '" “'%1&�";B'�1 &%��#&��##” (Fleming, 1974b) >�-
!",";#, )&� �� �,"#��/%1�&�#=+ �%D/( “'%,'"!��*�#” ���A=�# >�%�A;"-
/"G& 7;%�%'&* "<�%��#�'�<� >��%/%'#=. �#�;� "<�%��#�'*+ !�'&"!&�� �
/#"/"+ �"�?�� ���&"�;=;� � ��%/'%� 20.3 ," 10-�#'(&'*1 &%�&, " ( �"��! —
12.9. � �%,(;B&"&% "<�%��#�'*+ �,"#��/%1�&�#1 � �/'�>�;*+ /#"/"+ �"�-
?�� # �"��! (�&"'"�;#�";#�B �&'�J%'#= /��#'#���"'#=->�/)#'%'#=.

��#'"'&"�# �&"'��#;#�B ���A#, >�#'#�"�J#% "!&#�'�% ()"�&#% � �",-
�'�D%'##. �/'"!� =�'"= "�#��%&�#= �,"#��/%1�&�#1 �*=�;%'" ;#JB �
85% &%�&��, &�</" !"! � ��&";B'*+ >"�"+ (�&"'��#&B /��#'"'&�� # >�/)#-
'%''*+ (!"! ��%/# �"�?��, &"! # ��%/# �"��!) '% (/";��B. �%,�''*+ #,-
�%'%'#1 � (���'% "<�%��#�'*+ !�'&"!&�� �%D/( “'%,'"!��*�#” ���A=-
�# '% �*=�;%'�.

�"!#� �A�",��, ��D'� ,"!;G)#&B, )&� /;= �%J�&)"&�<� >�*<('" 
%�-
�"�%�&" +"�"!&%�'" �#�&%�" �A���A;%''*+ #;# )"�&#)'� >%�%!�*�"G$#+�=
()"�&!�� �A#&"'#= �"��! �� ��% �%,�'* <�/", '" !�&��*% '"!;"/*�"G&�=
A�;%% !�(>'*% ()"�&!# �A#&"'#= �"�?��, �;()"1'� �"�>�%/%;=G$#%�= �'%
�%,�'" �",�'�D%'#= # <�(>>#�(G$#%�= � �%>��/(!&#�'*1 >%�#�/. �,"#-
���&'�J%'#= �%D/( �,���;*�# ���A=�# �/'�<� >�;", �(/= >� �A���A;%'-
'*� ()"�&!"� �A#&"'#= # �%,(;B&"&"� 7!�>%�#�%'&�� >� >"�'��( ��"D#-
�"'#G '" “'%1&�";B'�1 &%��#&��##”, ��D'� �&'%�&# ! &%��#&��#";B'��(
/��#'#���"'#G. �� ��%�%''*+ "<�%<"?#=+ �"�?��, >�#�;%)%''*+ � �%,�'
�",�'�D%'#= '" ()"�&!# �%?%>&#�'*+ �"��!, ��,��D'�, @���#�(%&�=
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#%�"�+#= /��#'#���"'#=. �� !;"��#@#!"?## 
D. �1,%'A%�<" (Eisenberg,
1967), �%J�&)"&*1 >�*<(' 
%��"�%�&" �&'��#&�= ! !"&%<��## (�;��'� �/#-
'�)'*+ �#/��.

2.5. �-�-F'"�� '�*C, Gliridae

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >�>(;=?#1 7&#+ <�*,('��
#,()%'" �)%'B @�"<�%'&"�'�, #, >�%D/% ��%<�, �$($"%&�= '%/��&"&�! /"'-
'*+ � #+ >��%/%'## # ��?#";B'�1 ��<"'#,"?##, !�&��(G, �/'"!�, >�#,'"-
G& +"�"!&%�'�1 /;= (�;��'� �/#'�)'*+ �#/�� (Pilastro, 1992; Marin,
Pilastro, 1994).

��%J'#!��"= ��'=, Muscardinus avellanarius — &#>#)'*1 �A#&"&%;B
J#��!�;#�&�%''*+ # ��%J"''�-J#��!�;#�&�%''*+ ;%��� �"�'#''�<� # <��-
'�<� ;"'/J"@&" '" %���>%1�!�� !�'&#'%'&%, " &"!D% � �";�1 �,##. �#�'GG
�>=)!( (� �!&=A�= >� ">�%;B) 7&�& �#/ >����/#& � >�/,%�'*+ '��"+. �%��*�#
� �>=)!( (+�/=& �,���;*% �"�?* # =;��*% �"�!#, ,"&%� �",�'�D"�J#%�=
�"�!#, # >��;%/'#�# — �%<�;%&!#. ���;% �>=)!# >%��*�# >��A(D/"G&�=
�,���;*% �"�?*, " �>(�&= '%!�&���% ��%�= — �"�!# # >%�%,#���"�J#% ��-
;�/*% ,�%�B!#. ")";� <�'" � �"�'#''*+ )"�&=+ "�%";" >�#+�/#&�= '" ">�%;B-
�"1, " � <��'*+ �"1�'"+ — '" #G'B-#G;B. 
%&%'*J# ��D/"G&�= � #G'= >�
�!&=A�B. �" �%,�' �",�'�D%'#= �"�!# >�#'��=& 1–2 >��%&", � !"D/�� #,
!�&��*+ A*�"%& �& 3 /� 7 /%&%'*J%1 (� ��%/'%� — 4.2). �%�%�%''��&B /;#&�=
21-28 /'%1, ;"!&"?#= — 27–30 /'%1. %!�&��*% �"�!#-�%<�;%&!# (10-13%) (�-
>%�"G& >�#'=&B ()"�&#% � �",�'�D%'## /� '")";" ,#�'%1 �>=)!#. �%&'#% #
�*��/!��*% <'%,/" ��%J'#!��"= ��'= (�&�"#�"%& #, &�"�* # ;#�&B%� � �",�#;-
!"+ �%&�%1. �"��%;=G$#1�= ��;�/'=!, ,"'#�"G$#1 (A%D#$" '" �/'( #;#
'%�!�;B!� /'%��!, !"! >�"�#;�, <'%,/ '% (�&�"#�"%& (��!�;��, 1977; �1�">%&B-
='?, 1983; Buchner et al., 2003; Juškaitis, 2003).

�,���;*% ���A# ,"'#�"G& �A���A;%''*% ()"�&!# �A#&"'#=, >;�$"/B
!�&��*+ ,"�#�#& �& !�����*+ (�;��#1, <(�&�&* /�%���&�= # >;�&'��&#
'"�%;%'#= >�>(;=?##. � >�%/%;"+ ()"�&!" �A#&"'#= �"�>�;"<"%&�= '%�!�;B-
!� ��%�%''*+ # >��&�=''*+ (A%D#$. �"�!# >%�%/ ��D/%'#%� �&���<�
�*��/!" �&��=& �%A% /�>�;'#&%;B'�% <'%,/�. �%D% �A" �*��/!" �*�"$#�"-
G&�= � �/'�� <'%,/%. � '%��;% �/'#� <'%,/��*� /��#!�� ��<(& �/'���%-
�%''� >�;B,��"&B�= �",'�>�;*% �,���;*% # >�;(�,���;*% ���A#, �/'"!�
&"!#% <�(>>#���!# '%;B,= '",�"&B �&"A#;B'*�#, >��!�;B!( #+ ���&"� >�-
�&�=''� �%'=%&�= (�1�">%&B='?, 1983).

�",�%�* #'/#�#/(";B'*+ ()"�&!�� �A#&"'#= �,���;*+ ���A%1 �&'�-
�#&%;B'� '%�%;#!#, #, !"! >�!",*�"G& '"A;G/%'#=, ��%/;*% ,�%�B!# ," "!-
&#�'*1 >%�#�/ >%�%�%$"G&�= '% A�;%% )%� '" 50-75 �, >�# 7&�� ��%/'==
>;�$"/B ()"�&!" �A#&"'#= (minimum convex polygon) ���&"�;=%& 0.45 <" (�1-
�">%&B='?, 1983; Bright, Morris, 1991, 1992). �� /�(<#� /"''*� (Juškaitis,
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1997), �,���;*% �"�?* ,"'#�"G& ()"�&!# �A#&"'#= >;�$"/BG 1.0 <" (n = 46),
" �"�!# — 0.8 <" (n = 33). �",;#)#= � �?%'!"+ ��<(& A*&B ��=,"'* � �",'*�#
�%&�/"�# �>�%/%;%'#= >;�$"/# ()"�&!�� �A#&"'#=, " &"!D% >��/�;D#&%;B-
'��&BG >%�#�/" �A��" /"''*+ (Juškaitis, 1997).

�"! >�!",*�"G& �'�<#% #��;%/��"'#=, ()"�&!# ���A%1 >��&#��>�;�D-
'�<� >�;" )"�&#)'� >%�%!�*�"G&�=, &�</" !"! ()"�&!# �",�'�D"G$#+�=
�"��!, " �� �'�<#+ �;()"=+ # �"�?��, �"�>�;"<"G&�= �A���A;%''� �/#' �&
/�(<�<� #;# >%�%!�*�"G&�= � �)%'B �";�1 �&%>%'# (�#�. 2.5.1). �;"/%'#=
�/'�<� �"�?" ��<(& >%�%!�*�"&B ()"�&!# �A#&"'#= /�(+ �"��! (Bright,
Morris, 1991; Juškaitis, 1997). ��"@#)%�!#% /"''*% '" �#�. 2.5.2. /�>�;'=G&
>�%/�&"�;%'#= � +"�"!&%�% #�>�;B,��"'#= >���&�"'�&�" � >��%;%'#=+ ��%J-
'#!���1 ��'#.

� >���$BG �"/#�&%;%�%&�## (�&"'��;%'�, )&� �,���;*% ���A#, '%,"-
�#�#�� �& >�;", '"#A�;%% #'&%'�#�'� (90% �%<#�&�"?#1) #�>�;B,(G& �)%'B
'%A�;BJ�% >���&�"'�&�� � >�%/%;"+ ()"�&!" �A#&"'#=, >;�$"/B !�&���<�
� ��%/'%� ���&"�;=%& 0.08 <" (Bright, Morris, 1992).

�;"A"= �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= #, ��,��D'�, &%��#-
&��#";B'��&B ���A%1 �/'�<� >�;" >�/&�%�D/"%&�= �;%/(G$#�# '"A;G/%-
'#=�#: � ">�%;= >� #G'B �/#'�)'*% ���A# A*;# ,"�%<#�&�#���"'* � <'%,-
/"+ 1001 �",, >"�* �",'�>�;*+ ���A%1 — 78 �",, /�% #;# &�# ���A# �/'�<�
>�;" — ;#JB 9 �",, ! &��( D% ��",( >��;% �*+�/" #, �>=)!#, &.%. %$% /�
'")";" �%,�'" �",�'�D%'#= (Juškaitis, 1997).

�"�!# �&"�J% /�(+ ;%& >�"!&#)%�!# ��G ���G D#,'B >����/=& '" �/-
'�� ()"�&!% �A#&"'#=. �"�?* &"!D% ,"'#�"G& �&'��#&%;B'� >��&�=''*%
()"�&!# �A#&"'#=, '� #+ >�/�#D'��&B ,"�%&'� �*J%, )%� ( �"��!, ���A%'-
'� � >%�#�/ <�'", !�</" �'# (/";=G&�= �& ���#+ (A%D#$ '" 100–200 �. �
'%!�&��*+ �;()"=+ �"�%? �A�",(%& ��%�%''(G >"�( � A%�%�%''�1 �"�!�1
(@"!(;B&"&#�'"= ��'�<"�#=), '� ," 1–2 /'= /� >�=�;%'#= >�&���&�" >%�%-
�%;=%&�= � /�(<�% (A%D#$%. �"�!" � /%&%'*J"�# �A*)'� #�>�;B,(%& �/'�
<'%,/�, '� � '%!�&��*+ �;()"=+ >%�%�%;=%&�= ��%�&% � '#�# � /�(<�% (A%-
D#$%, �"�>�;"<"G$%%�= '" �"��&�='## 50–70 � �& >%���<�. �%�%/ ��D/%-
'#%� �&���<� �*��/!" �"�!", !"! >�"�#;� (� 19 ,"�%<#�&�#���"''*+ �;(-
)"=+ #, 27) , >%�%A#�"%&�= � /�(<�% <'%,/� '" (/";%'## 50–70 � �& >�%D'%-
<� (�1�">%&B='?, 1983; Juškaitis, 1997).

�*��!"= �&%>%'B >���&�"'�&�%''�1 #,�;=?## ()"�&!�� �A#&"'#= �,���-
;*+ ���A%1 �/'�<� >�;" >�,��;=%& >�%/>�;�D#&B, )&� �,"#���&'�J%'#=
�%D/( '#�# ��'��"'* '" &%��#&��#";B'�� /��#'#���"'##, �*�"D"G$%�-
�= �� �,"#�'�� "'&"<�'#,�% # >�%#�($%�&�%''� "<�%��#�'*+ �,"#��/%1-
�&�#=+ ;#A� #,A%<"'## >�=�*+ !�'&"!&��.

">��&#�, +"�"!&%� �,"#��/%1�&�#1 �%D/( �,���;*�# �",'�>�;*�#
>"�&'%�"�#, " &"!D% �%D/( �,���;*�# # ��;�/*�# ,�%�B!"�#, �>�%/%;=-
G& !"! >�%#�($%�&�%''� �#��;GA#�*1 (�1�">%&B='?, 1983; Juškaitis, 1997).
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�#�. 2.5.1. �,"#�'�% �"�>�;�D%'#% ()"�&!�� �A#&"'#= )%&*�%+ �"�?�� (�*/%;%'*
&�'!#�# ;#'#=�#) # /�(+ �"��! (�*/%;%'* D#�'*�# ;#'#=�#) ��%J'#!���1 ��'#,
Muscardinus avellanarius, '" >;�$"/!% '"A;G/%'#1 � �"% 1987 <. � G<�-,">"/'�1
�'<;## (>�: Bright, Morris, 1991, � #,�%'%'#=�#).

�#�. 2.5.2. �%,(;B&"&* >��&��'*+ �&;���� �,���;*+ ���A%1 ��%J'#!���1 ��'#,
Muscardinus avellanarius, '" >;�$"/!% '"A;G/%'#1 � ">�%;%-�!&=A�% 1987 <. �
�#&�%. 1 — <'%,/��*% =$#!#, 2 — >�#�!# �"��!, 3 — >�#�!# �"�?��, 4 — �%�&"
����%�&'*+ >�#��! �"�?�� # �"��!, 5 — >%�%�%$%'#= �"�?��, 6 — >%�%�%$%-
'#= �"��!. 7 — >%�%!�*�"'#% ()"�&!�� �"�?��, 8 — <�"'#?" ;%�" (>�: Juškaitis,
1997).
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��;�/*% ���A# ��!��% >� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#-
�"'#= �&"'��=&�= �"���&�=&%;B'*�# # �*�%;=G&�= #, �*��/!���<� <'%,/"
'" ,'")#&%;B'�% �"��&�='#% — /� 1200 �. ��%/'== /#�&"'?#= �"��%;%'#=
��;�/'=!", ��D/%''�<� � �"= >� #G;B, ���&"�;=%& 363±28 � (n=65), " /%&%-
'*J#, ��D/%''*% � "�<(�&% #;# �%'&=A�%, (/";=G&�= �& �*��/!��*+ <'%,/
'" �%'BJ%% �"��&�='#% — � ��%/'%� 127±12 � (n=109). �"��%;%'#% �/'�1
<%'%�"?## ��;�/'=!" >��#�+�/#& � &%)%'#% �%�=?". ��;���,�%;*�# ��-
;�/*% ,�%�B!# �&"'��=&�= � 4–5 �%�=?%�. �� ��%�= ��%''#+ !�)%��! �%<�-
;%&!# '%�%/!� #�>�;B,(G& /;= /'%��! (A%D#$", ,"'=&*% �,���;*�# ���-
A=�#, # � 7&#+ �;()"=+ '#!"!#+ !�'@;#!&�� '% ��,'#!"%&. �"$% ��%<� �&�%-
)"G&�= >"�*, ���&�=$#% #, �,���;�<� �"�?" # ��;�/�1 �"�!# (n=61) ;#A�
�,���;�1 �"�!# # ��;�/�<� �"�?" (n=27). %�%/!� ��;�/*% ,�%�B!# ,#�(-
G& <�(>>"�#, &"! )&� �!�')"&%;B'�% �"�>�%/%;%'#% >� #'/#�#/(";B'*�
()"�&!"� >��#�+�/#& ( '#+ >��;% >%���1 �>=)!#. 
� 80% ��;�/*+ ,�%�B-
!�� #, >��;%/'#+ (��%''#+) �*��/!�� '% /�D#�"%& /� �%�'* (�1�">%&B='?,
1983; Juškaitis, 1997).

�%�'"= ��'=, Dryomys nitedula, �"�>���&�"'%'" � �">"/'�1 ���",## �&
T�%?## /� �%�%�'�1 �&";## '" ,">"/% # �;&"= # �='B-T"'= '" ���&�!%.
"�%;=%& J#��!�;#�&�%''*% ;%�" # ;%���&%>B. � !")%�&�% (A%D#$ ,�%�B!#
#�>�;B,(G& /(>;" /%�%�B%�, " &"!D% (�&�"#�"G& <'%,/" � �%&�=+ /%�%�B%� #
!(�&"�'#!��, )#�;� !�&��*+ /��&#<"%& ���B�# '" #'/#�#/(";B'�� ()"�&!%
�A#&"'#=. � �%�%/#'* �%'&=A�= — '")";" �!&=A�= ,�%�B!# >�#�&(>"G& !
>�/<�&��!% ,#����)'*+ <'%,/, >�!#/"G& (A%D#$" '" /%�%�B=+ # >%�%A#�"-
G&�= � '��*. �#�'== �>=)!" /;#&�= � �%'&=A�=-�!&=A�= >� ">�%;B, # � GD-
'*+ )"�&=+ "�%";" ��D%& >�%�*�"&B�=. � ?%'&�";B'*+ )"�&=+ "�%";" >%�#-
�/ "!&#�'��&# ,"'#�"%& �!�;� J%�&# �%�=?%�; '" �%�%�% "�%";" ,�%�B!# A�/-
��&�(G& >�#A;#,#&%;B'� )%&*�% � >�;��#'�1 �%�=?", " � �%�%/'%1 �,##
,#�'== �>=)!" ��D%& ���A$% �&�(&�&���"&B. ���;% �>=)!# >%��*�# '" >�-
�%�+'��&# >�=�;=G&�= �"�?*, " )%�%, 7–10 /'%1 >���*>"G&�= �"�!#. �"�-
!# ," �%,�' �",�'�D%'#=, '")#'"G$#1�= ">�%;%-�"%, >�#'��=& 1–2 >��%&", �
!�&��*+ '"�)#&*�"%&�= �& 2 /� 7 /%&%'*J%1 (� ��%/'%� 4.0–4.1). �%�%�%'-
'��&B /;#&�= 27–28 /'%1. ��;�/'=! �"��%;=%&�= � ��,�"�&% 4–5 '%/%;B. ��;�-
��,�%;*�# ��;�/*% ���A# �&"'��=&�= &�;B!� >��;% >%���1 ,#���!#
(Angermann, 1963; �1�">%&B='?, 1983).

�'/#�#/(";B'*% ()"�&!# �,���;*+ ���A%1 /���;B'� �AJ#�'*, # #+ �"-
/#(� � '%!�&��*+ �;()"=+ /��&#<"%& 300 �. "#A�;BJ%% �"��&�='#% �%D/(
&�)!"�# �&;��" �%)%'*+ ���A%1 ���&"�;=;� 900 �. " ���#+ ()"�&!"+ �,���-
;*% ���A# /%�D"&�= >� '%�!�;B!� ;%& (�1�">%&B='?, 1983). ��;%% >�,/'%%
#��;%/��"'#%, >���%/%''�% � �%;��%D�!�1 �($% (�cin�ki, Borowski, 2006),
>�!",";�, )&� �,���;*% �"�?* ,"'#�"G& #'/#�#/(";B'*% ()"�&!#, >;�$"/B
!�&��*+ /��&#<"%& 4.2 <", " ()"�&!# �"��! ,'")#&%;B'� �%'BJ% — � ��%/'%�
0.74 <" (�#�. 2.5.3).
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��# ��&�%)% ���A%1
�/'�<� >�;" ��<(& >��-
#�+�/#&B "<�'#�&#)%�-
!#% �,"#��/%1�&�#=,
�*�"D"G$#%�=, )"$%
��%<�, � /%��'�&�"?##
>�, (<��,*, >�%�;%/��"-
'## # A%<�&�% �%'%%
(�%�%''�<� � �%A% >"�&-
'%�". �%D% !�'@;#!& ,"-
!"')#�"%&�= �+�"&!�1, �
�%,(;B&"&% !�&���1 ( >�-
A%D/%''�<� ��>%�'#!"
�!",*�"G&�= >�!(�"'-
'*�# ;">*, +���& # (J#.

� >%�#�/ <�'" �&�%-
)"%&�= >��*J%''"=
>�/�#D'��&B '% �"�-
?��, " �"��!, !�&��*%
��% ��%�= '"+�/=&�= �
>�#�!% >"�&'%�". � ��=-
,# � 7&#� �",�%�* ()"-

�&!�� �A#&"'#= �"��! � >%�#�/ �>"�#�"'#1 ,'")#&%;B'� A�;BJ%, )%� ( !��-
�=$#+ ���A%1 &�<� D% >�;". �"�!# � 7�&�(�% "!&#�'� �"�!#�(G& &%��#&�-
�#G, ��&"�;== '" �%&�=+, !"�'=+ # <�('&% �%!�%& $%)'*+ # �"<#'";B'*+ D%-
;%, /;= >�#�;%)%'#= �"�?��. � �%,�' �",�'�D%'#= ��,'#!"G& '%/�;<���%-
�%''*% >"�*, !�&��*% �"�>"/"G&�= � &%)%'#% >%���1 >�;��#'* A%�%�%'-
'��&#. ���#�+�/#& 7&� )"$% ��%<� >� #'#?#"&#�% �"�!#.

� (�;��#=+ '%��;# �"�%? # �"�!" ��<(& D#&B � �/'�� (A%D#$% �>;�&B
/� ��D/%'#= /%&%'*J%1. %�%/!� �"�!" �*<�'=%& �"�?" #, <'%,/" ," '%-
�!�;B!� /'%1 /� ��/��.


%&%'*J# � ��,�"�&% �!�;� >�;(&��" �%�=?%� �&"'��=&�= �>�;'% �"��-
�&�=&%;B'*�#, '� /%�D"&�= �/'#� �*��/!��, #'�</" >��/�;D"= D#&B � �"-
&%�#'�!�� <'%,/%. � !�'?% �%,�'" �",�'�D%'#= � >��%;%'#=+ ;%�'�1 ��'#
�&�%)"G&�= <�(>>* ���A%1 — �"�!" � >�/���J#� �*��/!��, >"�" #;#
'%�!�;B!� �",'�>�;*+ ���A%1 (�"!�#�";B'� /� 7) — ,"'#�"G$#+ �/'� (A%-
D#$%. �<�%��#�'*+ !�'@;#!&�� � &"!#+ <�(>>#���!"+ '% �&�%)%'�. �(/= >�
;#&%�"&(�'*� /"''*�, <#A%;B ��;�/'=!" ( 7&�<� �#/" '%�%;#!" A;"<�/"�=
�#��;GA#���( �&'�J%'#G �� �&���'* �,���;*+ ���A%1 (Angermann, 1963;
�1�">%&B='?, 1983).

�"/��"= ��'=, Eliomys quercinus, �"�>���&�"'%''"= � ����>% �& �#-
�%'%1�!�<� >-�" # ��&����� ��%/#,%�'�<� ���= '" ���&�! /� ��";", '"-

�#�. 2.5.3. �)"�&!# �A#&"'#= (100% minimum convex
polygon) �,���;�<� �"�?" # /�(+ �,���;*+ �"��!
;%�'�1 ��'#, Dryomys nitedula, (�&"'��;%''*% � >�-
��$BG �"/#�&%;%�%&�## � #G'% 2001 <. (>�: �cin�ki,
Borowski, 2006, � #,�%'%'#=�#).
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�%;=%& ��%J"''*% # J#��!�;#�&�%''*% ;%�". �"/��"= ��'= �"�"= '"-
,%�'"= #, ��%+ ���#+ ����/#)%1, �A#&"G$#+ � ;%�"+. � �",'*+ &#>"+ �%-
�&��A#&"'#1 ( 7&�<� �#/" '" >%���% �%�&� �*�&(>"%& ;#A� '",%�'*1,
;#A� /�%�%�'*1 &#> (A%D#$". �;(A�!#+ '�� �"/��"= ��'= '% ��%&, '�
�+�&'� #�>�;B,(%& >�/,%�'*% +�/* ;%�'*+ �*J%1 # >�;%��!, >%�%�&�"-
#�"= #+ '" ���1 ;"/. � '"�&�=$(G �>=)!( �>"/"G& ���A# ;#JB � �%�%�-
'*+ # ?%'&�";B'*+ )"�&=+ "�%";", &�</" !"! ( �A#&"&%;%1 �D'�1 ����>*
�>=)!" �&�(&�&�(%&. �"�*1 !���&!#1 >%�#�/ '",%�'�1 "!&#�'��&# �&�%-
)"%&�= � �%'#'<�"/�!�1 �A;"�&# — 4.5 �%�=?". �%��*�# ,"�*>"G& !�(>-
'*% # �&"�*% ���A#, >��;%/'#�# — �%<�;%&!#. " ����>%1�!�1 )"�&#
����## >��;%/'#% A�/��&�(G$#% ,�%�B!# ��&�%)"G&�= � !�'?% �%'&=A-
�=, " �*+�/ #, �>=)!# >�#(��)%' ! !�'?( ">�%;= — '")";( �"=, � ,"�#�#-
���&# �& (�&"'��;%'#= &%>;�1 >�<�/*. � �"/���1 ��'# �&�%)"%&�= ���-
A�% >�#�&�"�&#% ! D#��&'��( !���(, A%, !�&���<� (D% )%�%, '%/%;G
,�%�B!# �>"/"G& � �?%>%'%'#%. �,�%�&'* �;()"# !"''#A";#,�" �� ��%�=
<�(>>��*+ ,#����!, !�</" �/'" #;# /�% ���A# >���*>"G&�= �"'BJ% /�(-
<#+ #, '% '"1/= /�(<�1 >#$#, '">"/"G& '" �>=$#+ ����/#)%1. " G<%
"�%";" �"�!# ," �%,�' �",�'�D%'#= (� ">�%;= >� �%'&=A�B) >�#'��=& >�
/�" �*��/!" �� ��%/'#� )#�;�� /%&%'*J%1 �"�'*� 5.8 (Gil-Delgado et
al., 2006), " '" ���&�!% # �%�%�% "�%";" — &�;B!� �/#' �*��/�!, � !�&����
A*�"%& �& 2 /� 7 /%&%'*J%1. 
;#&%;B'��&B A%�%�%''��&# ���&"�;=%& 22–
28 /'%1. � �"1�'"+ � &%>;*� !;#�"&�� �&�%)"%&�= # ,#�'%% �",�'�D%-
'#% (��!�;��, 1977; �1�">%&B='?, 1983; Bertolino et al., 2001; Gil-Delgado
et al., 2006).

�"/��"= ��'= �%/%& � ��'��'�� �/#'�)'*1 �A�", D#,'#, # ;#JB '"
,#���!"+ ��D'� �A'"�(D#&B ,'")#&%;B'*% �!�>;%'#= ,�%�B!��. ���;%-
/��"'#%, >���%/%''�% � �&";B='�!#+ �;B>"+ � #�>�;B,��"'#%� �"/#�&%-
;%�%&�## (Bertolino et al., 2001, 2003), >�!",";�, )&� �"�?* ,"'#�"G&
A�;%% !�(>'*% ()"�&!# �A#&"'#= (/� 1.0 <") � ��"�'%'## � �"�!"�#, )B#
()"�&!# >�!�*�"G& >;�$"/B �& 0.12 /� 0.74 <". �)"�&!# �",'�>�;*+ ���-
A%1 � ,'")#&%;B'�1 �&%>%'# >%�%!�*�"G&�=. � A%�%�%''*+ # !���=$#+
�"��! =�!� �*�"D%'" &%'/%'?#= ,"'#�"&B �A���A;%''*% ()"�&!# �A#-
&"'#= (�#�. 2.5.4).


;= �,���;*+ ���A%1 �A�#+ >�;�� +"�"!&%�'" �*��!"= �&%>%'B ��%/;�-
�&#: ��%$%'#% ?%'&��� "!&#�'��&# � &%)%'#% <�/" ���&"�#;� � ��%/'%�
18.3 � /;= �"�?�� (n=18) # 23.2 � /;= �"��! (n=59).

� >%�#�/ <�'" �,���;*% ���A# �&"'��=&�= A�;%% >�/�#D'*�#, # �%D-
/( '#�# '%�%/!� ��,'#!"G& "<�%��#�'*% �,"#��/%1�&�#=, >�# !�&��*+
��>%�'#!# (<��D"G& # >�%�;%/(G& /�(< /�(<". ��%�;%/��"'#%, �/'"!�, '#-
!�</" '% A*�"%& /;#&%;B'*�, " �%�B%,'*% >�!(�* ��&�%)"G&�= �%/!�. � ��-
;B%�'*+ <�(>>#���!"+ �%D/( �,���;*�# ���A=�# (�&"'"�;#�"G&�= #%�"�-
+#)%�!#% �&'�J%'#=, # !"D/"= ���AB �%/%& �%A= � ���&�%&�&�## �� ���#�
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�"'<��. � >%�#�/ �>"�#�"'#1 ��,'#!"G& '%/�;<���%�%''*% >"�*, !�&�-
�*% ,"'#�"G& ����%�&'�% (A%D#$% # ��%�&% !���=&�=. �/'"!� ��!��% >��-
;% �>"�#�"'#= �"�!" '")#'"%& #,A%<"&B �"�?" #, � !�'?% !�'?��, >��<�'=%&
%<� #, (A%D#$" #;# (+�/#& �"�". �"A�&( � '�����D/%''*+ >��=�;=%& &�;B-
!� �"�!", # � 7&�& >%�#�/ �'" �&"'��#&�= "<�%��#�'�1 ! ���#� ����/#)"�,
���A%''� >��&#��>�;�D'�<� >�;", '% >�/>(�!"= #+ ! (A%D#$( # �&>(<#�"=
(<��D"G$#�# �*>"/"�#. �"!#� �A�",��, /;= !���=$#+ �"��! +"�"!&%�'"
�+�"'" &%��#&��## � '%>���%/�&�%''�1 A;#,��&# �& <'%,/". � '%��;%, �/'"-
!�, #,�%�&'* �;()"# ����%�&'�<� �*!"��;#�"'#= /%&%'*J%1 � �/'�� <'%,-
/% '%�!�;B!#�# �"�!"�#. �� �%�% >�/�"�&"'#= /%&%'*J%1 ��=,B �"�!# �
�*��/!�� ��;"A%�"%&, # � ��,�"�&% 50–60 /'%1 ��;�/*% ,�%�B!# �&"'��=&�=
>�;'��&BG �"���&�=&%;B'*�#. 
�(+�%�=)'*% �%<�;%&!# '")#'"G& ���"#-
�"&B '��(G &%��#&��#G � >�#�!"+ A(/($#+ ()"�&!�� �A#&"'#=. ��;��"=
,�%;��&B ( ��;�/'=!" '"�&(>"%& >��;% >%���1 ,#���!# (�1�">%&B='?, 1983).

� <��'*+ �"1�'"+, ��%/# !"�%'#�&*+ ����*>%1, ,�%�B!# )"�&� �%;=&-
�= <�(>>"�#, �A�",(= >�/�A#% !�;�'#1, #,-," '%/��&"&!" >�#<�/'*+ /;=
�A#&"'#= �%�& (�1�">%&B='?, 1983). � ;%�"+ �%'&�";B'�1 ����>* &"!D%
�>#�"'* <�(>>#���!# �"�?�� # �"��!, ,"'#�"G$#+ ()"�&!# �A#&"'#=
>;�$"/BG 0.1 <" (Baudoin, 1980, 1984, ?#&. >� Van Hensbergen, Channing,
1989). � 7&#+ <�(>>#���!"+ ( �"�?�� @���#�(%&�= #%�"�+#= /��#'#��-
�"'#=, # >�/)#'%''*% ���A# ,"'#�"G& �%'%% A;"<�>�#=&'*% ()"�&!#
�A#&"'#=.

��'=->�;)�!, Glis glis, �"�>���&�"'%'" � �">"/'�1, �%'&�";B'�1 #
���&�)'�1 ����>%, '" ����>%1�!�1 )"�&# ����## /� ��;<#, '" �"�!",% # �
�"!"�!",B%, �";�1 # �%�%/'%1 �,##. "�%;=%& J#��!�;#�&�%''*% ;%�" '"
�"�'#'"+ # � <��"+. � !")%�&�% (A%D#$ �,���;*% ���A# )"$% ��%<� #�-
>�;B,(G& /(>;" /%�%�B%�, �%D% �&��=& �&!�*&*% <'%,/", ����(D%''*% #,

�#�. 2.5.4. �)"�&!# �A#&"'#= �,���;*+ �"��! �"/���1 ��'#, Eliomys quercinus, �
#G'% (>%�#�/ �>"�#�"'#1) # #G;% (>%�#�/ �*!"��;#�"'#= /%&%'*J%1). �>;�J-
'*�# ;#'#=�# �&�%)%'* ()"�&!# �",�'�D"G$#+�= �"��!, J&�#+��*�# — ()"�-
&!# =;��*+ �"��! (>�: Bertolino et al., 2001).
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�%&�! # �*�&;"''*% #,'(&�# �+��, &�"��1 # J%��&BG; #,�%/!" (A%D#$"
(�&�"#�"G&�= � '��"+. � �%�%/#'* #;# !�'?" "�<(�&" �"�!# '")#'"G& <�-
&��#&B�= ! ,#�'%1 �>=)!%, !�&��"= >��+�/#& � '��"+, >�/ ,%�;%1, # >��/�;-
D"%&�= 8–8.5 �%�=?%� — /� ">�%;=, " � �%�%��-���&�)'�1 )"�&# "�%";" —
/� #G'=. �"�?* (!;"/*�"G&�= � �>=)!( >�,/'%% �"��! # #'�</" ��&"G&�=
"!&#�'*�# /� '")";" �!&=A�=. �"�!# ," >%�#�/ �",�'�D%'#= — � #G'=
>� "�<(�& — >�#'��=& �/#' >��%&, � !�&���� '"�)#&*�"%&�= �& 1 /� 10
/%&%'*J%1 (� ��%/'%� 4.7–4.9). �%�%�%''��&B /;#&�= �!�;� 25 /'%1, >%�#-
�/ ��;�)'�<� ��!"��;#�"'#= — �!�;� �%�=?" (��!�;��, 1977; �1�">%&B-
='?, 1983; Morris, Hoodless, 1992; Pilastro, 1992; Krystufek et al., 2003;
Ivashkina, 2006).

�%��*�# >��;% �>=)!# >�=�;=G&�= �,���;*% �"�?*. �%�#�/ �>"�#�"-
'#1 '")#'"%&�= '" 1-2 '%/%;# >�,D%, !�</" '" >��%�+'��&B �*+�/=& >��A(-
/#�J#%�= �"�!#. �%�%,#���"�J#% ��;�/*% ���A# >�#'#�"G& ()"�&#% �
�",�'�D%'## � A�;%% >�,/'#% ���!#, ,")"�&(G >��;% �&���1 ,#���!#. ��
��%�= <�'" ,�%�B!# �)%'B ��,A(D/%'*. �%D/( �"�?"�# '%�%/!� ��,'#!"-
G& �&*)!#, !�&��*� �A*)'� >�%/J%�&�(G& �#&(";#,��"''*% /%��'�&�"-
?##, >�/"�;=G$#% "<�%��#G.

��%/'#1 /#"�%&� ()"�&!�� �A#&"'#= �,���;*+ ���A%1 � ���"�## ��-
�&"�;=; >�#A;#,#&%;B'� 200 � (Gaisler et al., 1977). "A;G/%'#=, >���%-
/%''*% � 1989 <. � �%;#!�A�#&"'## '" &%��#&��## ;%�'�<� �"��#�" >;�-
$"/BG 3.5 !�2 (Morris, Hoodless, 1992), >�!",";#, )&� �,���;*% �"�!# �
>%�#�/* '�)'�1 "!&#�'��&# '% (/";=G&�= �& <'%,/" A�;%% )%� '" 95 �,
&�</" !"! �"�?* >%�%�%$"G&�= '" ,'")#&%;B'� A�;BJ%% �"��&�='#% — �&
65 /� 248 �. �;�$"/B �(&�)'*+ ()"�&!�� �A#&"'#= (minimum convex
polygon) �!",";��B �)%'B '%�%;#!": ( �"�?�� � ��%/'%� 0.56 <", ( �"��! —
0.05 <".

� #��;%/��"'##, >���%/%''�� � ��;BJ% '" &%��#&��## �/'�<� #, ;"'-
/J"@&'*+ >"�!�� (Jurczyszyn, 2006), >�;()%'* �?%'!# �",�%��� �%,�'-
'*+ ()"�&!��. ��&"'��;%'�, )&� �"�?* � �%,�' �",�'�D%'#= ,"'#�"G&
()"�&!# �A#&"'#= >;�$"/BG � ��%/'%� 1.3 <", &�</" !"! ()"�&!# �"��!
,'")#&%;B'� �%;B)% — � ��%/'%� 0.3 <". ��# '#,!�1 >;�&'��&# '"�%;%'#=
�"�?* �&"'��=&�= A�;%% >�/�#D'*�#, # >;�$"/B #+ ()"�&!�� �A#&"'#=
(�%;#)#�"%&�= � %$% A�;BJ%1 �&%>%'#, )%� ( ���A%1 >��&#��>�;�D'�<�
>�;". ��# �*��!�1 >;�&'��&# '"�%;%'#= �",;#)#= � �",�%�"+ ()"�&!��
�A#&"'#= ( �",'�>�;*+ ���A%1 ��+�"'=G&�= &�;B!� � �%,�' �",�'�D%'#=
(Jurczyszyn, Zgrabczynska, 2007).

��")'*% �&'�J%'#= �%D/( �"�?"�# # �"�!"�# >��;% �>"�#�"'#= '%
>�//%�D#�"G&�=. 
%&%'*J# ��&"G&�= � �"&%�#'�!�� <'%,/% � &%)%'#% /�(+
'%/%;B >� �!�')"'## ��;�)'�<� ��!"��;#�"'#=. � ��,�"�&% �!�;� >�;(&�-
�" �%�=?%� �'# (+�/=& #, ��/#&%;B�!�<� (A%D#$" # �&"'��=&�= �"���&�=-
&%;B'*�#. %!�&���% ��%�= >��;% �*�%;%'#= �%<�;%&!# #, �/'�<� �*��/!"
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/%�D"&�= ��%�&%, ,"'#�"G& >�/+�/=$%% ���A�/'�% <'%,/� # �%<(;=�'� &(/"
��,��"$"G&�= (�1�">%&B='?, 1983).

� '%!�&��*+ �;()"=+ (>�%#�($%�&�%''�, >�# �*��!�1 >;�&'��&# '"-
�%;%'#=) �&�%)%'� !���('";B'�% �",�'�D%'#% �"��! (Pilastro, 1992;
Pilastro et al., 1996), !�</" �/'� (A%D#$% (>�%#�($%�&�%''�, #,-," '%/�-
�&"&!" &"!��*+) ,"'#�";" >"�" ���A%1 (� �%/!#+ �;()"=+ — /"D% &�# �"�-
!#), )"$% ��%<� /�)B � �"&%�BG, >�# 7&�� >��;%/'== #'�</" �U%/";" /%&%-
'*J%1 ���%1 /�)%�#. �" >%�#�/ #��;%/��"'#1 � 1991 >� 1992 <<. (Marin,
Pilastro, 1994) �*=�;%'� 109 <'%,/, ,"'=&*+ �/#'�)'*�# �"�!"�# � /%&%-
'*J"�#, 17 <'%,/ — >"�"�# �"��! # 2 <'%,/" — &�%�= �"�!"�#. � J%�&#
�;()"=+ (/";��B (�&"'��#&B, )&� �"�!#, >�#'��#�J#% >�&���&�� � �/-
'�� <'%,/%, '"+�/#;#�B � &%�'*+ ��/�&�%''*+ �&'�J%'#=+: � /�(+ �;()"-
=+ 7&� A*;# �%�&�*, � &�%+ �;()"=+ — �"&B � /�)%�BG, # � �/'�� �;()"% —
�"&B � /�(�= /�)%�B�#.

�� ��%�= ,#�'%1 �>=)!# � <'%,/"+ >���1 �A'"�(D#�"G&�= '%A�;BJ#%
<�(>>#���!#: �"�%? � /�(�= �"�!"�# #;# �"�!" � /�(�= �"�?"�# (Morris,
Hoodless, 1992). �&� (!",*�"%& '" �>�%/%;%''(G &%'/%'?#G "<�%<#���"'-
'��&# (>�#)%�, �!��%%, ��%/# ��;�/*+ ���A%1, +�&= �&%>%'B ��/�&�" �%D-
/( 7&#�# ���A=�# (�&"'��#&B '% (/";��B) >�# >�/<�&��!% ! ,#�'%1 �>=)-
!%, !�&��(G ��D'� �"���"&�#�"&B !"! "/">&"?#G �#/" ! �(���*� ,#�'#�
(�;��#=�.

�)!��"= ��'=, Graphiurus ocularis, �"�>���&�"'%'" '" G<% "@�#!"'�!�-
<� !�'&#'%'&" � '%!�&��*+ >���#'?#=+ ���. �&�& �#/ <�*,('�� "!&#�%'
� '�)'�% ��%�= # >�%/>�)#&"%& �!";#�&*% A#�&�>*, </% � !")%�&�% (A%-
D#$ #�>�;B,(%& >(�&�&* # �"�$%;#'* �%D/( !"�'=�#. �"�!# >�#'��=&
>�&���&�� /�"D/* � <�/, # )#�;� /%&%'*J%1 � �*��/!"+ �"�B#�(%& �& 4 /�
6 (Channing, 1984; Webb, Skinner, 1994).

����&�"'�&�%''�% �"�>�%/%;%'#% �,���;*+ # ��;�/*+ ���A%1 7&�-
<� �#/" � '"#A�;%% >�%/>�)#&"%�*+ A#�&�>"+ #,()";# � 1980–1982 <<. �
��� � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� ,�%�B!�� '" >;�-
$"/!% � 7.5 <"; /�>�;'#&%;B'� �%<#�&�#���";# >%�%�%$%'#= ���A%1 >�
�;%/"� @;(��%�?%'&'�1 >(/�*, '"'%�%''�1 '" #+ J%��&B (van
Hensbergen, Channing, 1989). �" >%�#�/ #��;%/��"'#1 >�;()%'* /"'-
'*% � �"�>�%/%;%'## 9 �,���;*+ �"�?��, 11 �,���;*+ �"��! # 12 >�;(-
�,���;*+ ���A%1.

���;%/��"'#% >�!",";�, )&� �"�?* ,"'#�";# ()"�&!# �A#&"'#= ,'"-
)#&%;B'� A�;BJ%1 >;�$"/# (� ��%/'%� 2.9 <") >� ��"�'%'#G � �"�!"�#
(1.7 <"). � �'�<#+ ���A%1 �*=�;%'" �;�D'"= �&�(!&(�" #�>�;B,��"'#=
>���&�"'�&�" � >�%/%;"+ ()"�&!" �A#&"'#=, �*�"D"G$"=�= � '";#)##
'%�!�;B!#+ >���&�"'�&�%''� �A���A;%''*+ ;�!(��� "!&#�'��&# (�#�.
2.5.5). �(/= >� �"�>�%/%;%'#G ()"�&!�� �A#&"'#=, 7;%�%'&"�'*�# �'(&-
�#>�>(;=?#�''*�# <�(>>#���!"�# � >��%;%'#=+ GD'�"@�#!"'�!�1
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��'# =�;=G&�= >�%�/�-
��'�<"�'*% �%�%1-
'*% >"�* � '%>�;���,-
�%;*� >�&���&���,
,"'#�"G$#% �A���A-
;%''*% #, >�-�#/#��-
�(, �+�"'=%�*% ()"�-
&!# �A#&"'#=. �"!, �
1980 >� 1981 <<. '" >;�-
$"/!% �%)%'#= �A#&"-
;" >"�" �,���;*+ ���-
A%1 (�"�!" ' 1 # �"-
�%? ' 3), " &"!D% ��-
;�/�1 �"�%? ' 2. ��<-
/" �"�%? ' 2 �&"; >�-
;���,�%;*�, �' �A�"-
,��"; >"�( � �"�!�1 '
1, " �,���;*1 �"�%? '
3 >%�%�%;#;�= '" /�(-
<�1 ()"�&�!. � 1981 <.
'" >;�$"/!% >�=�#-
;#�B %$% /�% >"�* —
�"�!" ' 20 � �"�?��
' 24 # �"�!" ' 21 �
�"�?�� ' 13. ����% &�<�, '" >;�$"/!% '"A;G/%'#1 �A#&";# �/#'�)'*%
�,���;*% �"�!# # >�;(�,���;*% ,�%�B!#. |"!(;B&"&#�'"= ��'�<"�#= (
�)!���1 ��'#, >�-�#/#���(, =�;=%&�= �%,(;B&"&�� >�#�>���A;%'#= �#/"
! '%/��&"&!( >�#<�/'*+ �%�& �A#&"'#=.

�,���;*% ���A#, ,"'#�"G$#% >��&�=''*1 ()"�&�! �A#&"'#=, "<�%��#�-
'* >� �&'�J%'#G ! /�(<#� >�%/�&"�#&%;=� ���%<� �#/", # >�# >�/�"/!%
“)(D"!��” '" �+�"'=%�(G &%��#&��#G '%#,A%D'� ��,'#!";# !�'@;#!&* �
�%,#/%'&"�#. ��%�&% � &%�, !�'!�%&'*% @���* �+�"'* &%��#&��## ��&"G&-
�= '%#,()%''*�#. ��&B &"!D% ��'��"'#= >�;"<"&B, )&� ��%/;*% ,�%�B!# "!-
&#�'� ,"$#$"G& ;#JB “=/��” ()"�&!" �A#&"'#=, >��!�;B!( )%&!#% <�"'#?*
�%D/( '#�# �&�(&�&�(G&.

��;�/*% ���A#, >� �%�% �,���;%'#=, �*�%;=G&�= '" >%�#@%�#G '"#-
A�;%% >�#<�/'*+ A#�&�>��. �/'"!�, !"! >�!",*�"%& >�#�%� �"�?" ' 2, �'#
��<(& ,"!�%>#&B�= # '" �"&%�#'�!�� ()"�&!%, >�# 7&�� ��;�/*% �"�?*
�>���A'* �*&%�'#&B �,���;�<� �"�?".

��;%% >�/��A'*% ��%/%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >�>(;=?#1 7&�<� �#/" �&�(&�&�(G&.

�#�. 2.5.5. �'/#�#/(";B'*% ()"�&!# �"�?�� # �"��!
�)!���1 ��'#, Graphiurus ocularis, � 1980-1982 <<.
��%,/�)!�1 �&�%)%'* <"���'#)%�!#% ��%/'#%, (!"-
,*�"G$#% '" ?%'&�* "!&#�'��&# (>�: Van
Hensbergen, Channing, 1989, � #,�%'%'#=�#).
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2.6. �-�-F'"�� 9-�,-$�0��DE, Bathyergidae

��%/# >�%/�&"�#&%;%1 7&�<� �%�%1�&�" �*/%;=G& �=/ �#/�� (Georychus
capensis, Bathyergus suillus, B. janetta, Heliophobius argenteocinereus), �&-
'��=$#+�= ! !"&%<��## (�;��'� �/#'�)'*+, >��!�;B!( �'% �%,�'" �",�'�-
D%'#= !"D/"= ���AB ,"'#�"%& �&/%;B'(G <'%,/��(G '��(, # 7&� >�"�#;�
'"�(J"%&�= ;#JB � �%,�' �",�'�D%'#=, !�</" � '��% �"�!# ��D'� �A'"�(-
D#&B �>"�#�"G$%<��= � '%1 �,���;�<� �"�?" #;# %% ��A�&�%''*+ /%&%'*-
J%1 (Bennett, Jarvis, 1988).

��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >��%;%'#1 >%�%)#�;%''*+ �*J% �#/�� � /��&(>'*+ ;#&%�"&(�'*+
#�&�)'#!"+ '% �A'"�(D%'�.

2.7. (�(P-**%+ E%�%$"-�)'")$%
0��'"�%*'"�-**�-@"�,�2)&-'$�F  '"�#$"#�D

0�0#,+/)F �%''��"�-**DE �)3��

�"&%�#";*, #,;�D%''*% � <;"�% 2, ��#/%&%;B�&�(G&, )&� �'�<#% >�%/-
�&"�#&%;# �%�%1�&� Cricetidae, Sciuridae, Dipodidae, Heteromyidae, Gliridae #
Bathyergidae �&'��=&�= ! �#/"�, (�;��'� '",*�"%�*� �/#'�)'*�#. 
;=
7&�1 !"&%<��## �#/�� +"�"!&%�%' >�%#�($%�&�%''� "<�%��#�'*1 +"�"!&%�
�,"#��/%1�&�#1 '% &�;B!� �%D/( ���A=�# �/'�<� >�;", '� # �%D/( �",'�-
>�;*�# >"�&'%�"�#. �*��!#1 (���%'B �'(&�#�#/���1 !�'!(�%'?## ," !��-
���*% # ,"$#&'*% �%�(��*, +"�"!&%�'*1 /;= 7&�1 !"&%<��## �#/��, >�#��-
/#& ! &��(, )&� !"D/"= �,���;"= ���AB ,"'#�"%& �A���A;%''*1 ()"�&�!
�A#&"'#= � �*��!�1 (#'�</" /"D% "A��;G&'�1) �&%>%'BG ��'�>�;#,"?##
A;"<�/"�= �+�"'% %<� <�"'#? #;# �'(&�%''%<� “=/�"”. � '%!�&��*+ >�%/�&"-
�#&%;%1 Gerbillinae ('">�#�%�, Psammomys obesus) # Dipodidae (Allactaga
elater), >���&�"'�&�%''"= �%<�%<"?#= �,���;*+ ���A%1 /��&#<"%&�= >�%#�(-
$%�&�%''� ," �)%& �,"#�'�<� #,A%<"'#= >�=�*+ !�'&"!&�� � ����/#)"�#.

�?%'#&B �&%>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= '% ��%</" >�%/-
�&"�;=%&�= ��,��D'*� (� ��'��'��, #,-," �&�(&�&�#= ���&�%&�&�(G$#+
/"''*+), �/'"!� ��D'� >�;"<"&B�= # '" &"!#% !���%''*% >�!","&%;#, !"!
/�;= >%�%!�*�"'#= ���%/'#+ ()"�&!�� �A#&"'#= #;# '";#)#% �A���A;%'-
'�<� # �+�"'=%��<� “=/�"” ()"�&!".

�,"#���&'�J%'#= �%D/( �,���;*�# ���A=�# � ?%;�� ��D'� �&'%�&# !
�",�=/( &%��#&��#";B'�<� /��#'#���"'#=, ���1�&�%''�<� ��%� �#/"� � >��-
�&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(��1 &#>" I (�#�&%�" �A���A;%''*+ #'-
/#�#/(";B'*+ ()"�&!��). ��# &%��#&��#";B'�� /��#'#���"'## "�#��%&�#=
�,"#��/%1�&�#1 >��=�;=%&�= �;"A�: !"D/"= ���AB �/%�D#�"%& �%�+ '"/ /�(<#-
�# � >�%/%;"+ ���%<� ()"�&!" �A#&"'#= (#;# “=/�"” ()"�&!"), # >%�%�%)%'#%
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<�"'#?* �%D/( ()"�&!"�# �A*)'� >�#��/#& ! ��%'% ��;%1 >"�&'%���. �/'"-
!� � >�>(;=?#=+ '%!�&��*+ �#/��, !"!, '">�#�%�, Marmota monax #;# Sciurus
vulgaris, ���A#, ,"'#�"G$#% �>&#�";B'*% ()"�&!# �A#&"'#=, /��#'#�(G&
(�/%�D#�"G& �%�+ � �+�"&!"+) '"/ '%&%��#&��#";B'*�#, ���A%''� � �%,�'
�",�'�D%'#=. 
��#'"'&*, !"! >�"�#;�, �&'��=&�= ! �&"�J%1 ��,�"�&'�1 !"-
&%<��## # >�;()"G& >�%#�($%�&�� � �>"�#�"'#=+ � �"�!"�#.

�/'"!� ��,�"�&'�% /��#'#���"'#% >��=�;=%&�= �&'��#&%;B'� �%/!�. ��-
�",/� )"$% ��%/# �"�?��, !�'!(�#�(G$#+ ," �"��! � �%,�' �",�'�D%'#=,
@���#�(%&�= #%�"�+#= /��#'#���"'#=, # �"�?*-/��#'"'&*, '"+�/=$#%�=
'" �%�J#'% #%�"�+##, >�;()"G& >�%#�($%�&�%''*1 /��&(> ! �%?%>&#�'*�
�"�!"�. ��/)#'%''*% �"�?* &"!D% ��<(& /��&"&�)'� (�>%J'� �>"�#�"&B�=
� �"�!"�#, %�;# /��#'#�(G$#1 �"�%? '%>�%�*�'� ,"'=& >�%�;%/��"'#%�
���#+ ��>%�'#!�� # '% �>���A%' >��&�=''� '"+�/#&B�= �=/�� � �"�!�1. Z"-
�"!&%�'�1 ���A%''��&BG #%�"�+## /��#'#���"'#= ( �"���"&�#�"%��1 !"-
&%<��## �#/�� =�;=%&�= %% '%>��&�='�&��, # >��=/�! /��#'#���"'#= �� ��%-
�%''*+ <�(>>#���!"+ ("<�%<"?#=+) �"�?��, @���#�(G$#+�= � >%�#�/ �>"-
�#�"'#1, �%'=%&�= >�# ��%'% ���&"�". ��%�%''*% "<�%<"?## �"�?�� �"�>"-
/"G&�= ��",( >��;% �!�')"'#= >%�#�/" �>"�#�"'#1.

�&�"&%<#= �",�'�D%'#= ( �#/��, �&'��=$#+�= ! �"���"&�#�"%��1 !"&%<�-
�##, — >���#�!(#&%& #;# >�;#<#'#=, # !"D/"= �,���;"= ���AB ��D%& �>"�#-
�"&B�= � '%�!�;B!#�# >�;��*�# >"�&'%�"�#. � ��=,# � 7&#� >��)'*% >"�'*%
��=,# �&�(&�&�(G&, # �"�?* �A�",(G& ��%�%''*% ";B='�* � �"�!"�# ;#JB
'" !���&!#1 >%�#�/ — �& '%�!�;B!#+ )"��� /� '%�!�;B!#+ �(&�!, � ,"�#�#��-
�&# �& >��/�;D#&%;B'��&# 7�&�";B'�<� ?#!;". 
"D% � &%+ �;()"=+, !�</" �A'"-
�(D#�"%&�= >��&�='�&�� � �"�>�;�D%'## >%�%!�*�"G$#+�= ()"�&!�� �A#&"-
'#= '%!�&��*+ �"�?�� # �"��! (!"!, '">�#�%�, ( Arvicola terrestris, Microtus
oeconomus, (eotoma cinerea # �=/" /�(<#+ �#/�� � ��%�%''*�# !�",#��'�-
<"�'*�# ��=,=�#), >�;��*% >"�&'%�* #�>�;B,(G& �",'*% (A%D#$" # �%/!�
!�'&"!&#�(G& /�(< � /�(<�� �'% >%�#�/" �>"�#�"'#1.

��# �&�(&�&�## >��)'*+ >"�'*+ ��=,%1 �"�!# �*�"$#�"G& >�&���&�� A%,
()"�&#= �"�?��. �/'"!� ( '%!�&��*+ �#/��, !"!, '">�#�%�, Phodopus campbelli,
�"�?* >��=�;=G& '%!�&��(G ,"A�&( � /%&%'*J"+ � (�;��#=+ '%��;#. �&� ��#-
/%&%;B�&�(%& � >�&%'?#";B'�1 ��,��D'��&# �A�",��"'#= �;"A� !�'��;#/#��-
�"''*+ �%�%1'*+ >"�, +"�"!&%�'*+ /;= �#/�� � >���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(��1 &#>" III, �/'"!� /;= >��=�'%'#= 7&�<� ��>���" &�%A(G&�= /�-
>�;'#&%;B'*% #��;%/��"'#=, #, >�%D/% ��%<�, � >�#��/'*+ >�>(;=?#=+, >�-
�!�;B!( � �&'�J%'## ��/#&%;B�!�<� >��%/%'#= '%;B,= >�;'��&BG >�;"<"&B�=
'" ;"A��"&��'*% #��;%/��"'#=. ��!" ��D'� ;#JB >�%/>�;�D#&B, )&� >��-
�&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 Phodopus campbelli =�;=%&-
�= '%!#� >���%D(&�)'*� �"�#"'&�� �%D/( &#>�� I # &#>�� III.

%!�&��*% ���A%''��&# 7!�;�<## # >��%/%'#= /�(<�<� �#/" +��=!��*+,
" #�%''� Cricetulus migratorius, ��#/%&%;B�&�(G& � @���#���"'## '%!�&�-
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��<� >�/�A#= "<�%<"?#1 �",'�>�;*+ ���A%1 � >%�%!�*�"G$#�#�= ()"�&-
!"�# �A#&"'#=. � ��%''#1 # ,#�'#1 >%�#�/* "<�%<"?## �A�",(G&�= # (
'%!�&��*+ >�%/�&"�#&%;%1 �%�%1�&�" Gliridae ('">�#�%�, Muscardinus
avellanarius, Dryomys nitedula, Eliomys quercinus). ��;%/�&�#% 7&�<�, >��-
�&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1 (!","''*+ �#/�� &"!-
D% ��D'� �"���"&�#�"&B � !")%�&�% >%�%+�/'�<� �"�#"'&" �%D/( &#>"�# I
# II. � ;%�'�1 ��'#, D. nitedula, �A'"�(D#�"%&�= �=/ >�#,'"!�� (�A�",��"-
'#% '%/�;<���%�%''*+ >"�, ,"/%�D!" >�;���<� ��,�%�"'#= ��;�/'=!",
'";#)#% ,#�(G$#+ �%�%1'*+ <�(>>), �A;#D"G$#+ %% � �#/"�#, ( !�&�-
�*+ @���#�(G&�= �;"A� !�'��;#/#���"''*% �%�%1'*% <�(>>* (&#> III).
��;%% >�/��A'� 7&�& "�>%!& A(/%& �A�(D/"&B�= � <;"�% 6.

�"D'�1 ���A%''��&BG >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�-
�%;%'#1 �'�<#+ (�;��'� �/#'�)'*+ �#/�� �;(D#& '";#)#% �&)%&;#��
�*�"D%''�1 �%,�''�1 /#'"�#!# � �#�&%�% #�>�;B,��"'#= >���&�"'�&�".
� �%>��/(!&#�'*1 >%�#�/ ( �=/" �#/�� �&�%)"%&�= (�%;#)%'#% �&%>%'#
"<�%<#���"''��&# ()"�&!�� �A#&"'#= �,���;*+ ���A%1, >�%D/% ��%<� �",-
'�>�;*+ >"�&'%���. �&�& >��?%�� ��>����D/"%&�=, � �/'�1 �&���'*, (�%-
;#)%'#%� >;�$"/# ()"�&!�� �"�?��, ", � /�(<�1 �&���'*, — �'#D%'#%�
)#�;" "<�%��#�'*+ !�'&"!&�� �%D/( >�;��*�# >"�&'%�"�#. 
;= �'�<#+
�#/�� +"�"!&%�'� @���#���"'#% ��%�%''*+ "<�%<"?#1 �"�?�� �A;#,# ()"-
�&!�� �%?%>&#�'*+ �"��!. � �!�')"'#%� �%,�'" �",�'�D%'#= >�/�A'*%
"<�%<"?## �"�>"/"G&�=, �&%>%'B "<�%<#���"''��&# ���A%1 �'#D"%&�=. �
&%)%'#% '%�%>��/(!&#�'�<� >%�#�/" # �,���;*%, # ��;�/*% ,�%�B!# ,"'#-
�"G& �A���A;%''*% #;# �;"A� >%�%!�*�"G$#%�= ()"�&!# �A#&"'#= ;#A�
�&/%;B'*% <'%,/��*% '��* (!"!, '">�#�%�, ( ,#���>=$#+ �#/��). � '")"-
;�� �)%�%/'�<� >%�#�/" �",�'�D%'#= ?#!; >��&��=%&�=.

�$% �/'�1 +"�"!&%�'�1 ���A%''��&BG >���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(�* >��%;%'#1 (�;��'� �/#'�)'*+ �#/�� =�;=%&�= �"��%;%'#%
��;�/'=!" >�"!&#)%�!# ��",( >� ,"�%�J%'## >%�#�/" ��;�)'�<� ��!"��-
;#�"'#=. � '%!�&��*+ �#/�� �"�!" ��&"�;=%& >�/���J#+ /%&%'*J%1 � �&"-
��1 '��% >%�%/ >�=�;%'#%� �)%�%/'�<� �*��/!" # >%�%�%;=%&�= � /�(<(G
'��(. �%��*1 �*��/�! '%!�&���% ��%�= ,"'#�"%& >�!#'(&(G �"�!�1 '��(,
" ,"&%� �"��%;=%&�=. � �'�<#+ �#/�� �"��%;%'#% ��;�/'=!" >��#�+�/#&
/#@@%�%'?#���"''�: ��;�/*% �"�?*, >�!#/"= �*��/!��(G '��(, >%�%�%-
$"G&�= '" ,'")#&%;B'� A�;BJ%% �"��&�='#%, )%� ��;�/*% �"�!#, !�&��*%
�� �'�<#+ �;()"=+ ��&"G&�= �A;#,# �"&%�#'�!�<� ()"�&!". �"! @���#�(-
G&�= �"&�#;#'%1'*% "���?#"?## �"��!, '"+�/=$#+�= � A;#,!�� ��/�&�%
(�"&%�#'�!�-/�)%�'#% #;# �%�&�#'�!#% <�(>>#���!#). � !�'%)'�� #&�<%
7&� �;#=%& '" �#�&%�( �>"�#�"'#1 �"�?�� � �"�!"�# # �A$(G �%>��/(!-
&#�'(G �&�"&%<#G �#/".
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(��� II)

����&�"'�&�%''"= �&�(!&(�" >��%;%'#1 <�*,('��, �&'��=$#+�= ! 7&�1
!"&%<��##, >�%/�&"�;%'" �#�&%��1 �;"A� >%�%!�*�"G$#+�= (�%D% — ,'"-
)#&%;B'� >%�%!�*�"G$#+�=) ()"�&!�� �A#&"'#= �"��!, '" !�&��(G '"!;"-
/*�"G&�= J#��!� >%�%!�*�"G$#%�= #, !"! >�"�#;�, ,'")#&%;B'� A�;B-
J#% >� >;�$"/# ()"�&!# �A#&"'#= �"�?��. � �%,(;B&"&% >%�%!�*�"'#=
()"�&!�� �A#&"'#= '%�!�;B!#+ �",'�>�;*+ ���A%1 �A�",(G&�= ������"��,
'",*�"%�*% &"!D% ���"������, ������, ����"��"����, 	�������� ("(���,
1971; Mihok, 1979; Bujalska, Saitoh, 2000). �<�%<"?## �&'��#&%;B'� #,�-
;#���"'* � >���&�"'�&�% �& /�(<#+ >�/�A'*+ �A�",��"'#1 # �AU%/#'=G&
,'"!��*+ ('%�%/!� ��/�&�%''*+) ���A%1. � �'�<#+ �#/�� �&%>%'B "<�%<#-
���"''��&# �,���;*+ ���A%1 � �!�')"'#%� �%,�'" �",�'�D%'#= '% &�;B!�
'% (�%'BJ"%&�=, '�, '">��&#�, (�%;#)#�"%&�=.

3.1.  �-�-F'"�� E��+$��DE, Cricetidae

3.1.1 ��3'-�-F'"�� Cricetinae

��%/# +��=!��*+ ��D'� �*/%;#&B '%!�&��*% �#/* ��/" Peromyscus, �
)"�&'��&# P. leucopus # P. maniculatus, ( !�&��*+ � �!�')"'#%� �%,�'" �",-
�'�D%'#=, " &"!D% � ,#�'#1 >%�#�/ �,���;*% ���A# # �%<�;%&!# ��<(&
�AU%/#'=&B�= � "<�%<"?##.

�%;�'�<#1 +��=)�!, Peromyscus leucopus, �"�>���&�"'%' '" �%�%��"-
�%�#!"'�!�� !�'&#'%'&% �& �"'"/* /� �%!�#!#. �",�'�D%'#% � >�>(;=-
?#=+ 7&�<� �#/" >��#�+�/#& � �"�&" >� �!&=A�B. �#�&%�" �>"�#�"'#= —
>���#�!(#&%& (Nicholson, 1941; Xia, Millar, 1988). 
;#&%;B'��&B A%�%�%'-
'��&# — 23 /'= (Svihla, 1932, ?#&. >� Nicholson, 1941). �"�!# >�#'��=& /�
9 /%&%'*J%1 � �/'�� �*��/!%, # #+ ��%/'%% )#�;� ���&"�;=%& 4.7
(Drickamer, Vestal, 1973). ��;�/'=! �"��%;=%&�= � ��,�"�&% 30–45 /'%1
(Nicholson, 1941; Sheppe, 1966). �%��*1 7�&�(� ( ��;�/*+ �"��! '"�&(>"-
%& � ��,�"�&% 40–45 /'%1 (Clark, 1938).

�A�&�=&%;B'�% #��;%/��"'#%, +"�"!&%�#,(G$%% �A�", D#,'# A%;�'�-
<�<� +��=)!", >���%/%'� � 1935–1937 <<. � J&"&% �#)#<"', �T� (Nicholson,
1941). � 7&�� #��;%/��"'## #�>�;B,��";# /%�%�=''*% <'%,/��*% =$#!#,
!�&��*% �",�%$";# '" >;�$"/!"+ '"A;G/%'#= �",�%��� �& 0.8 /� 3.1 <".
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�%<(;=�'*% >���%�!# <'%,/��*+ =$#!�� >�,��;#;# ��A�"&B /"''*% � >��%-
$%'## # ����%�&'�� #�>�;B,��"'## 7&#+ (A%D#$ !"! �,���;*�#, &"! #
��;�/*�# ,�%�B!"�#. ���;%/��"'#% >�!",";�, )&� � �%>��/(!&#�'*1 >%-
�#�/ /;= A%;�'�<�<� +��=)!" +"�"!&%�%' >�%#�($%�&�%''� �/#'�)'*1
�A�", D#,'#. �,���;*% # ��;�/*% ���A# #�>�;B,(G& '%�!�;B!� (A%D#$,
�"�>�;"<"G$#+�= '" #'/#�#/(";B'*+ ()"�&!"+ �A#&"'#=. ����=$#% �"�-
!# ,"'#�"G& (A%D#$", '"+�/=$#%�= '" ,'")#&%;B'�� (/";%'## �/'� �&
/�(<�<�. �"�>�;�D%'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1 ��&"%&�= �&-
'��#&%;B'� >��&�=''*� '" >��&=D%'## ��%<� �%,�'" �",�'�D%'#=. �'%,-
/��*% ()"�&!# �"��! >%�%!�*�"G&�= � �%/!#+ �;()"=+. �"�!# � >%�#�/
;"!&"?## '% /�>(�!"G& �,���;*+ �"�?�� � <'%,/" � /%&%'*J"�#. 
;= �>"-
�#�"'#= � �"�?�� �� ��%�= >��;%��/���<� 7�&�(�" �"�!" >�!#/"%& <'%,/�.
�"�?* � >%�#�/ �",�'�D%'#= >��%$"G& <'%,/" '%�!�;B!#+ �%?%>&#�'*+
�"��!.

�� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#= (25–30 /'%1) �"�!"
>�!#/"%& >�/���J#+ /%&%'*J%1 # >%�%�%;=%&�= � /�(<�% (A%D#$%, </%
>�#'��#& �)%�%/'�% >�&���&��. ��;�/*% ,�%�B!#, ��&"�;%''*% �"�!�1 �
�&"��� <'%,/%, �"��%;=G&�= >�#A;#,#&%;B'� )%�%, &�# '%/%;#. ��# �"��%-
;%'## �'# >�%�/�;%�"G& ,'")#&%;B'*% �"��&�='#= — /� 450 �, �/'"!�
A�;BJ#'�&�� ��;�/*+ ���A%1 �A��'��*�"%&�= '" #'/#�#/(";B'*+ ()"�&-
!"+ �A#&"'#=, (/";%''*+ �& �"&%�#'�!�<� ()"�&!" '% A�;%% )%� '" 50–60 �.

� '%!�&��*+ �;()"=+ '%,"/�;<� /� �!�')"'#= >%�#�/" ��;�)'�<� ��!"�-
�;#�"'#= ! �"�!% � >�/���J#�# /%&%'*J"�# >�#��%/#'=%&�= �"�%? # ��-
&"%&�= � ��;�/*�# ,�%�B!"�# /� '")";" #+ �"��%;%'#=. %�%/!� �' �A-
�",(%& >"�( � �/'�1 #, ��;�/*+ �"��! >��;% �*�%;%'#= ��%+ ��;�/*+ ,�%�B-
!��. �"! >�!",*�"G& '"A;G/%'#=, � >�>(;=?#=+ A%;�'�<�<� +��=)!" )"�&�
>��#�+�/#& A;#,!���/�&�%''�% �!�%$#�"'#%, # � �>"�#�"'#=+ ��<(& ()"-
�&���"&B �&%? # /�)B, �"&B # �*', " &"!D% A�"&B= # �%�&�*.

%!�&��*% �,���;*% �"�?* � �%,�' �",�'�D%'#= �A�",(G& ��%�%''*%
>"�* � �,���;*�# �"�!"�#, �($%�&�(G$#% �&'��#&%;B'� !���&!#1 >%�#-
�/ ��%�%'# — 1–2 '%/%;#.

�� ,"�%�J%'## �%,�'" �",�'�D%'#= �'�<#% �,���;*% ���A# /%�D"&�=
>��/#'�)!% (54.5% �& �A$%<� )#�;" �%<#�&�"?#1), '� >%�#�/#)%�!# �AU%-
/#'=G&�= �� ��%�%''*% "<�%<"?## — >"�* �",'�>�;*+ ���A%1 #;# �,���-
;*+ �"�?��, " &"!D% <�(>>* #, '%�!�;B!#+ �",'�>�;*+ ,�%�B!�� �",'�<�
��,�"�&", � &�� )#�;% �,���;*+ �"��! � >�/���J#�# /%&%'*J"�#. ���-
/�;D#&%;B'��&B �($%�&���"'#= ,#�'#+ "<�%<"?#1 �"��! � >��;%/'#�
�*��/!�� �"�B#�(%& �& 45 /� 60 /'%1. �A�",��"'#% >�/�A'*+ "<�%<"?#1
�AU=�'=%&�= �&�%�;%'#%� ,�%�B!�� ! �!()#�"'#G, )&�A* >%�%D#&B '"#A�-
;%% +�;�/'�% ��%�= <�/" (Nicholson, 1941). �� /"''*� '%!�&��*+ "�&����,
� ,#����)'*+ "<�%<"?#=+ �&�%)"G&�= >�#,'"!# #%�"�+## /��#'#���"'#=
(Thomsen, 1945). � �"�&%-">�%;% "<�%<"?## �"�>"/"G&�=, # >%�%,#���"�-
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J#% ,�%�B!# �'��B ,"'#�"G& �A���A;%''*% ()"�&!# �A#&"'#=, )&� ��>�=-
D%'� � '")";�� �%,�'" �",�'�D%'#=.

"A;G/%'#= � ;"A��"&��'*+ (�;��#=+ >�!",*�"G&, )&� @���#���"'#%
# �"�>"/ ,#����)'*+ "<�%<"?#1 ,"�#�=& �& )"�&�&* "<�%��#�'*+ �,"#��-
/%1�&�#1 �%D/( �,���;*�# ���A=�#. � ;%&'#1 >%�#�/ )"�&�&" &"!#+ �,"-
#��/%1�&�#1 �($%�&�%''� �*J%, )%� ,#��1, # %�;# �/'�<� �,���;�<� ,�%�B-
!" >��%�&#&B � !;%&!( ! /�(<��( &�<� D% >�;", &� “)(D"!”, >�/�%�<"%�*1
'%>�%�*�'*� "&"!"�, � !�'%)'�� #&�<%, >�<#A'%& (Nicholson, 1941). �"�-
!#, �*!"��;#�"G$#% ��;�/'=! � ;"A��"&��'*+ (�;��#=+, '% /�>(�!"G& �
<'%,/� '# �,���;�<� �"�?", '# >�/���J#+ /%&%'*J%1 #, >%���<� �*��/!"
(Svihla, 1932, ?#&. >� Nicholson, 1941).

��;%% >�,/'%% #��;%/��"'#%, >���%/%''�% � 1966–1967 <<. � J&"&% �#-
)#<"' (�T�) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� ,�%�B!�� '"
>;�$"/!% �%)%'#= �",�%��� 5.2 <" (Metzgar, 1971), >�/&�%�/#;� �"'%% �/%-
;"''*1 �*��/ � &��, )&� � �%�%''%-;%&'#1 >%�#�/ ()"�&!# �A#&"'#= �,���-
;*+ �"��! A%;�'�<�<� +��=)!" �"�>�;"<"G&�= �A���A;%''� �/#' �& /�(-
<�<� ;#A� �;"A� >%�%!�*�"G&�= (�#�. 3.1.1.1), # 7&� �>�;'% ��<;"�(%&�= �
/"''*�# /�(<#+ #��;%-
/��"'#1 (Burt, 1940;
Nicholson, 1941; Sheppe,
1966, ?#&. >� Metzgar,
1971).

��# �*��!�1 >;�&-
'��&# '"�%;%'#= ()"�&-
!# �A#&"'#= ���A%1 �/-
'�<� >�;" ��>�#!"�"G&-
�= ���#�# <�"'#?"�#,
'� ��&"G&�= >�"!&#)%�-
!# �A���A;%''*�#, �
���A%''��&# ( �"��!.

�� �'%'#G �=/" #�-
�;%/��"&%;%1, �"�!# �+-
�"'=G& <'%,/��*% ()"-
�&!#, &�</" !"! ( �"�?��
�+�"'" &%��#&��## �&-
�(&�&�(%& (Nicholson,
1941; Stickel, 1968, ?#&.
>� Xia, Millar, 1988). ��#
'#,!�1 >;�&'��&# '"�%-
;%'#= �%D/( #'/#�#/(-
";B'*�# ()"�&!"�#
�"�>�;"<"%&�= ���A�/-

�#�. 3.1.1.1. �)"�&!# �A#&"'#= �,���;*+ �"��! A%;�-
'�<�<� +��=)!", Peromyscus leucopus, '" >;�$"/!%
�%)%'#= �",�%��� 5.2.<", �*=�;%''*% >(&%� >��&��-
'*+ �&;���� ,�%�B!�� ," >%�#�/ � 13 >� 30 #G'=
1967 <. T&�#+��!�1 �*/%;%'* ()"�&!# �"��!, ��%-
;#�J#+�= '" >;�$"/!( 23 #G'= (>�: Metzgar, 1971,
� #,�%'%'#=�#).
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'�%, '% ,"�%;%''�% >���&�"'�&��, # � 7&�1 �#&("?## ()"�&!# �"�?�� >�
���%1 >;�$"/# ,'")#&%;B'� >�%���+�/=& ()"�&!# �"��!. ��;'�% ���>"/%-
'#% <�"'#? ()"�&!�� �A#&"'#= �"�?�� # �"��! �&�(&�&�(%&, ! &��( D% ,�%�B-
!# #�>�;B,(G& �",'*% <'%,/��*% '��* (�#�. 3.1.1.2). �&� &"!D% ��#/%&%;B-
�&�(%& �A �&�(&�&�## >��)'*+ >"�'*+ ��=,%1 ( A%;�'�<�<� +��=)!"
(Nicholson, 1941; Metzgar, 1971).

�� �?%'!"� �",'*+ "�&����, �"�?* ,"'#�"G& ()"�&!# �A#&"'#= >;�-
$"/BG �& 0.53 /� 1.26 <", " �"�!# — �& 0.50 /� 0.91 <"; >�;��*% �",;#)#=
� �",�%�"+ ()"�&!�� �A#&"'#= �*�"D%'* �;"A� (Burt, 1940; Beer, 1961;
Metzgar, 1973a; Mineau, Madison, 1977). �� /�(<#� /"''*� (Stickel, 1968),
>;�$"/B ()"�&!�� �A#&"'#= �"�?�� ,'")#&%;B'� A�;BJ%, )%� ( �"��!.

�#�. 3.1.1.2. �)"�&!# �A#&"'#= �"�?" () # �"�!# (%) A%;�'�<�<� +��=)!",
Peromyscus leucopus, <�"'#?* !�&��*+ (�&"'��;%'* � #�>�;B,��"'#%� �"/#�&%;%-
�%&�## ," >%�#�/ � 28 #G;= >� 1 �%'&=A�=. �%�'*�# !�(D!"�# �A�,'")%'� �"�>�-
;�D%'#% <'%,/��*+ '�� (>�: Mineau, Madison, 1977, � #,�%'%'#=�#).
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�",�%�* ()"�&!�� �A#&"'#= >�"!&#)%�!# '% �%'=G&�= >�# (�%;#)%'##
>;�&'��&# '"�%;%'#=. �"! >�# '#,!�1, &"! # �*��!�1 )#�;%''��&# � >�>(-
;=?#=+ >�#�(&�&�(G& ���A#, ��%�%''� '% #�%G$#% >��&�=''�<� ()"�&!"
�A#&"'#= # >%�%�%$"G$#%�= � >�%/%;"+ �/'�<� #;# '%�!�;B!#+ >��%;%-
'#1.

"A;G/%'#=, >���%/%''*% � ;"A��"&��'*+ (�;��#=+ >�# ��/%�D"'##
�%�%1'*+ >"� � >;"�&#!��*+ !;%&!"+ �",�%��� 44�19�12 �� � �/'#� <'%,/�-
�*� /��#!��, >�!",";#, )&� � (�;��#=+ !�"1'% �<�"'#)%''�<� >���&�"'-
�&�" �"�?* ,'")#&%;B'�% ��%�= >����/#;# � <'%,/% � �"�!�1, " &"!D% >��-
=�;=;# ��/#&%;B�!(G ,"A�&(, �*;#,*�"= /%&%'*J%1 (McCarty, Southwick,
1977). ��;# D% �%�%1'*% >"�* '"+�/#;#�B � �*<���/!"+ >;�$"/BG 4.3 �2

� )%&*�B�= <'%,/��*�# /��#!"�#, &� �"�%? � !"D/�1 >"�% ,"'#�"; �A$%%
<'%,/� � �"�!�1 ;#JB �� ��%�= A%�%�%''��&#, " >��;% ��D/%'#= /%&%'*-
J%1 >%�%�%;=;�= � �&/%;B'�% <'%,/� (Xia, Millar, 1988). ��;%% &�<�, � >=&#
#, 14 '"+�/#�J#+�= >�/ '"A;G/%'#%� �%�%1'*+ >"�, �"�!# A*;# !�"1'%
"<�%��#�'* >� �&'�J%'#G ! �"�?"�, " %$% � &�%+ >"�"+ �'# >�%>=&�&��-
�";# >��'#!'��%'#G �"�?�� �'(&�B <'%,/". �&# /"''*% �>�;'% ��<;"�(-
G&�= � '"A;G/%'#=�#, >���%/%''*�# � >�#��/%, ��#/%&%;B�&�(G$#�# �
�;"A*+ >"�'*+ ��=,=+ ( A%;�'�<�<� +��=)!" (Nicholson, 1941), '� >�!",*-
�"G& &"!D%, )&� � '%��;%, � (�;��#=+ !�"1'% �<�"'#)%''�<� >���&�"'�&�",
��D'� '"A;G/"&B >��=�;%'#% ��/#&%;B�!�<� >��%/%'#= ( �"�?��, !�&���%
'% +"�"!&%�'� /;= '#+ � %�&%�&�%''*+ (�;��#=+.

�;%'#1 +��=)�!, Peromyscus maniculatus, �"�>���&�"'%' '" A�;BJ%1
)"�&# �%�%��"�%�#!"'�!�<� �"&%�#!". �%�#�/ �",�'�D%'#= ( 7&�<� �#/"
�)%'B �"�&='(&*1 — � �"�&" >� /%!"A�B. �%�%�%''��&B /;#&�= 23–25 /'%1,
��%/'%% )#�;� 7�A�#�'�� ���&"�;=%& 5.9, " ��%/'%% )#�;� /%&%'*J%1 �
�*��/!"+ — 4.7. � ��;�/*+ �"��! >%��*1 7�&�(� �&�%)"%&�= � ��,�"�&%
28 /'%1, '� )"$% >�,/'%% — � ��,�"�&% 36–48 /'%1. � ,#�'#1 >%�#�/, �
'�=A�= >� @%��";B, >�#A;#,#&%;B'� 28% �"��! >��/�;D"G& >�#'��#&B
>�&���&��. � �"��!, ��D/%''*+ �%�'�1 # ;%&��, ��D%& A*&B /� &�%+ �*-
��/!��. � >%�%,#���"�J#+ �"��! /�" �*��/!" >�=�;=G&�= �%�'�1 # %$%
/�" — ��%'BG, &.%. � ����!(>'��&# !"D/"= �"�!" >�#'��#& )%&*�% �*��/-
!". ��%�&'��&B � ,#�'#1 �%,�' �)%'B �*��!" — ;#JB �!�;� 25% ���A%1,
���&"�;=�J#+ >�>(;=?#G � ��%''#1 >%�#�/, /�D#�"%& /� '")";" �%�%''%-
<� �",�'�D%'#= (Clark, 1938; Blair, 1940, 1942; Storer et al., 1944; Beer,
MacLeod, 1966; Drickamer, Vestal, 1973; Mihok, 1979).

�A�&�=&%;B'�% #��;%/��"'#% � >��%;%'#=+ �;%'B%<� +��=)!" >���%/%-
'� � 1938-1939 <<. � J&"&% �#)#<"', �T� (Blair, 1940) � #�>�;B,��"'#%�
�%&�/#!# >��&��'*+ �&;���� �%)%'*+ ���A%1 '" '%�!�;B!#+ >;�$"/!"+
�",�%��� �& 1.5 /� 3.7 <". ���;%/��"'#% >�!",";�, )&� �,���;*% �"�?*
,"'#�";# ()"�&!# �A#&"'#= >;�$"/BG � ��%/'%� 0.26±0.02 <" (n=70), " (
�"��! #+ >;�$"/B ���&"�;=;" � ��%/'%� 0.21±0.02 <" (n=64).
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�"�>�;�D%'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1 ��&"�";��B �&'��#-
&%;B'� >��&�=''*� '" >��&=D%'## /;#&%;B'�<� >%�#�/" (/� <�/"), +�&=
#+ !�'@#<(�"?#= # �",�%�* ��<;# �%'=&B�= %D%�%�=)'�. �)"�&!# �A#&"-
'#= �,���;*+ �"�?�� # �"��! ��<(& >%�%!�*�"&B�= � ()"�&!"�# /�(<#+
���A%1 ���%<� #;# >��&#��>�;�D'�<� >�;". �%�%!�*�"'#% ()"�&!�� �&�%-
)"%&�= !"! � �%>��/(!&#�'*1 >%�#�/, &"! # >� �!�')"'## �%,�'" �",�'�-
D%'#=. �&%>%'B >%�%!�*�"'#= ��,�"�&";" >�# (�%;#)%'## >;�&'��&# '"-
�%;%'#= >�>(;=?##, )&� ��#/%&%;B�&�(%& �A �&�(&�&�## �+�"'* &%��#&�-
�##, � &�� )#�;% # ( �,���;*+ �",�'�D"G$#+�= �"��!. ��#�%�* �,"#�-
'�<� �",�%$%'#= ()"�&!�� �A#&"'#= �"�?�� # �"��! >�!","'* '" �#�.
3.1.1.3.

Z�&= �+�"'" &%��#&��## �&�(&�&�(%&, #�%G&�= /�!","&%;B�&�", )&� (
�"��! �;%'B%<� +��=)!" >��=�;=%&�= �,"#�'�% #,A%<"'#% !�'&"!&��
(Terman, 1961, 1962) # /"D% �,"#�'"= "<�%��#=, � �%,(;B&"&% !�&���1 >��-
#�+�/#& �A���A;%'#% ()"�&!�� �A#&"'#=, �"�'� !"! # ( �"�?�� (Healey,

�#�. 3.1.1.3. �)"�&!# �A#&"'#= �"�?�� (�) # �"��! (�) �;%'B%<� +��=)!", Peromyscus
maniculatus, '" >;�$"/!% �%)%'#= � �%'&=A�% 1938 <. (J&"& �#)#<"', �T�). ��(D-
!"�# >�!","'� �"�>�;�D%'#% ;��(J%!. �#@�"�# �A�,'")%'* '��%�" ���A%1, A(!-
�"�# — ;��(J!#, � !�&��*% �'# >�>"/";#�B; )#�;� A(!�%''*+ �A�,'")%'#1 �"�'�
)#�;( �&;���� (>�: Blair, 1940, � #,�%'%'#=�#).
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1967). � &%+ �;()"=+, !�</" ()"�&!# �A#&"'#= �"�?" # �"�!# ���>"/";#, �'#
'% >��=�;=;# "<�%��#G >� �&'�J%'#G /�(< ! /�(<( # ����%�&'� �+�"'=;#
,"'#�"%�(G &%��#&��#G �& /�(<#+ ���A%1 ���%<� >�;". � /�(<�1 �&���'*,
'"A;G/%'#= ," #�!(��&�%''*�# <�(>>#���!"�#, � ���&"� !�&��*+ �+�/#;#
>� 8 �,���;*+ ���A%1 (4 �"�?" # 4 �"�!#) � ��;B%�"+ >;�$"/BG 1900 �2,
(!",*�"G& '" �&�(&�&�#% �+�"'* #'/#�#/(";B'*+ ()"�&!�� (Terman, 1961,
1962).

��/�#D'��&B �"�?�� � >%�#�/ �",�'�D%'#= ,'")#&%;B'� (�%;#)#�"-
%&�=, # �&/%;B'*% ���A# 7&�<� >�;" >%�%�%$"G&�= '" ,'")#&%;B'�% �"�-
�&�='#%, !�&���%, �/'"!�, '% >�%�*J"%& 10-!�"&'�<� /#"�%&�" ()"�&!"
�A#&"'#=. �"�!# � ��"�'%'## � �"�?"�# �&;#)"G&�= �%'BJ%1 >�/�#D'�-
�&BG.

�#��1 � >�>(;=?#=+ �;%'B%<� +��=)!" �A'"�(D#�"G&�= "<�%<"?##, �
���&"� !�&��*+ ��<(& �+�/#&B >"�" �,���;*+ ���A%1 � >��;%/'#� �*��/-
!�� (Howard, 1949, ?#&. >� Healey, 1967). � �"�&% ,#����)'*% "<�%<"?##
�"�>"/"G&�= � ��=,# � �"��%;%'#%� >%�%,#���"�J#+ ��;�/*+ ,�%�B!��.
�"�>"/"G&�=, >�-�#/#���(, # >%�%,#���"�J#% �%�%1'*% >"�*. �"��%;=G-
$#%�= ,�%�B!# >%�%�%$"G&�= '" �"��&�='#%, '% >�%�*J"G$%% >�>%�%)-
'*% �",�%�* #'/#�#/(";B'�<�
,#�'%<� ()"�&!" A�;%% )%� � 4
�",". �%�'�1 �,���;*% �"�?* '%-
�%/!� �A�",(G& >"�* � /�)%�'#-
�# �"�!"�#, )&� >��*J"%& �&%-
>%'B #'A�#/#'<" � >�>(;=?#=+
7&�<� �#/".


�(<#�# #��;%/��"&%;=�#
(Blair, 1942; Stickel, 1968; Mihok,
1979), !�&��*% &"!D% #�>�;B,��"-
;# �%&�/#!( >��&��'*+ �&;����
'" >;�$"/!"+ �%)%'#= /� 7.3 <",
>�!","'�, )&� �,���;*% �"�?* ,"-
'#�"G& ()"�&!# �A#&"'#= A�;B-
J%1 >;�$"/# (� ��%/'%� 0.94 <") �
��"�'%'## � �,���;*�# �"�!"�#
(��%/'== >;�$"/B #+ ()"�&!�� —
0.57 <").

�)"�&!# �"��! ��<(& � ,'")#-
&%;B'�1 �&%>%'# >%�%!�*�"&B�=
(�#�. 3.1.1.4, , %), >�# 7&�� 2–3
>%�%,#���"�J#% �"�!# #'�</"
>�>"/";# � �/'( ;��(J!(, )&�,
��,��D'�, ��#/%&%;B�&�(%& � &�-

�#�. 3.1.1.4. �)"�&!# �A#&"'#= >%�%-
,#���"�J#+ �"��! (, %) # �"�?�� (�, $)
�;%'B%<� +��=)!", Peromyscus
maniculatus, '" /�(+ >;�$"/!"+ �%)%-
'#= � 1977 <. '" �%�%��-,">"/% �"'"/*
(>�: Mihok, 1979, � #,�%'%'#=�#).
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;%�"'&'*+ �&'�J%'#=+ �%D/( '#�# (Mihok, 1979). �)"�&!# �A#&"'#=, ,"'#-
�"%�*% >%�%,#���"�J#�# �"�?"�#, '">��&#�, >�;'��&BG �A���A;%'* �
>���&�"'�&�% ;#A� �;"A� >%�%!�*�"G&�= (�#�. 3.1.1.4, �, $). �)"�&�! �A#&"-
'#= !"D/�<� >%�%,#���"�J%<� �"�?" >%�%!�*�"; <'%,/��*% ()"�&!# 1–2
�"��!.

�,"#���&'�J%'#= �%D/( ���A=�#, ,"'#�"G$#�# �A���A;%''*% ()"-
�&!# �A#&"'#=, ��'��"'* !"! '" �,"#�'�1 "<�%��##, &"! # '" �,"#�'��
#,A%<"'## !�'&"!&�� (Terman, 1961, 1962).

�)"�&!# �A#&"'#= �%<�;%&�! � ,'")#&%;B'�1 �&%>%'# >%�%!�*�"G&�=.
�&'�J%'#= �%D/( ���A=�#, ,"'#�"G$#�# >%�%!�*�"G$#%�= ()"�&!#
�A#&"'#=, +"�"!&%�#,(G&�= �,"#�'�1 &�;%�"'&'��&BG, � )%� ��#/%&%;B-
�&�(G& �/'���%�%''*% >�>"/"'#= � ;��(J!( �"�?�� # �"��!, " &"!D%
�,���;*+ ���A%1 � ��;�/*�# (/� 9 ,�%�B!�� � �/'�1 ;��(J!%).

�%>��/(!&#�'"= �&�"&%<#= �;%'B%<� +��=)!" �)%'B #,�%')#�". ��#
'#,!�1 >;�&'��&# '"�%;%'#= �#�&%�" �>"�#�"'#= A;#,!" ! >���#�!(#&%&(.
��# �*��!�1 >;�&'��&# '"�%;%'#= @���#�(G&�= �",'�>�;*% "���?#"?##,
��'��( !�&��*+ ���&"�;=G& �+�"'=%�*% ()"�&!# �A#&"'#= >%�%,#���"�-
J#+ �"�?��, >%�%!�*�"G$#% ()"�&!# �/'�1, /�(+ #;# &�%+ �"��!, # �#�-
&%�" �>"�#�"'#= �&"'��#&�= >�;#<"�'�1 (>�;#<#'#)%�!�1). ����?#"?##
�"�?�� � �"�!"�# '% �"�>"/"G&�= � &%)%'#% �&'��#&%;B'� /;#&%;B'�<�
>%�#�/", '� >�;���,�%;*% �"�?*-�%<�;%&!# �*&%�'=G&�= #, >�/�A'*+
<�(>>#����! /��#'#�(G$#� �,���;*� �"�?�� (Mihok, 1979).

�,()%'#G ���A%''��&%1 >��%/%'#= �;%'B%<� +��=)!" � ;"A��"&��'*+
(�;��#=+ >���=$%' �=/ #��;%/��"'#1 (Eisenberg, 1962, 1963b; Hill, 1977;
Perrigo, 1987), �/'"!� � �/'#+ �"A�&"+ >�#��/#&�= ;#JB �>#�"'#% �%>%�-
&("�" ��?#";B'�<� >��%/%'#= ;#A� +"�"!&%�#�&#!" �,"#��/%1�&�#1 �%D/(
���A=�# A%, >�/��A'�<� !�;#)%�&�%''�<� "'";#,", " � /�(<#+ �A�(D/"G&�=
�%,(;B&"&* 7!�>%�#�%'&�� � >"�'*� ��"D#�"'#%� ,�%�B!�� '" “'%1&�";B-
'�1 &%��#&��##”, !�&��*% /"G& �)%'B �";� #'@���"?## � ��?#";B'�1
�&�(!&(�% 7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#����!. �%� '% �%-
'%%, � 7!�>%�#�%'&";B'*+ (�;��#=+ �*=�;%'� �&"'��;%'#% #%�"�+## /��#-
'#���"'#= ��%/# �"�?��, !�&��"= ��D%& >�//%�D#�"&B�= /;#&%;B'�% ��%-
�=, >� !�"1'%1 �%�%, A�;%% �%�=?" (Sadleir, 1965). ����% &�<�, '" ��'��"'##
;"A��"&��'*+ '"A;G/%'#1 # 7!�>%�#�%'&�� �/%;"' �*��/ �A �&'��#&%;B'�
�;"A*+ >"�'*+ ��=,=+ ( �;%'B%<� +��=)!" � ��"�'%'##, '">�#�%�, � !";#-
@��'#1�!#� +��=)!��, P. californicus (Eisenberg, 1963b).

���;%/��"'#=, >���%/%''*% � 1962–1963 <<. � �"'"/% (Sadleir, 1965), "
&"!D% 7!�>%�#�%'&* � ;"A��"&��'*+ (�;��#=+ (Healey, 1967) >�!",";#, )&�
�*��!"= ��%�&'��&B ��;�/'=!" � >�>(;=?#=+ �;%'B%<� +��=)!" ��D%& A*&B
��=,"'" '% &�;B!� � <#A%;BG �& +#$'#!��, '� # � �*��!�1 "<�%��#�'��&BG
�,���;*+ �"�?��, �*&%�'=G$#+ ��;�/*+ ���A%1 ," >�%/%;* ���#+ ()"�&-
!�� �A#&"'#= � &%)%'#% ��%<� �%>��/(!&#�'�<� �%,�'", ���A%''� � >%�#�/
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�%�%''%<� �"��%;%'#=. �#JB ��%'BG, !�</" "<�%��#�'��&B �,���;*+ �"�?��
�%,!� �'#D"%&�= � ��=,# � >�%!�"$%'#%� �",�'�D%'#=, )#�;%''��&B �%<�-
;%&�! ,'")#&%;B'� ��,�"�&"%&. �"!#� �A�",��, "<�%��#�'�% >��%/%'#% ��-
D%& �;(D#&B �%<(;=&���� >;�&'��&# '"�%;%'#= � >�>(;=?#=+ �;%'B%<� +�-
�=)!", �A%�>%)#�"= �"���%/�&�)%'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1
� �%,�' �",�'�D%'#= # >����?#�(= �%�%''%% �"��%;%'#% ��;�/'=!", >%�%-
,#���"�J%<� � ���&"�% ,#����)'*+ "<�%<"?#1. ��%�&% � &%�, ��%/%'#= �
>��=�;%'## &%��#&��#";B'�<� >��%/%'#= ( �,���;*+ ���A%1 >��&#���%)#-
�*, # 7&�& ��>��� &�%A(%& /";B'%1J%<� #,()%'#=.

��;�&#�&*1 +��=)�!, Ochrotomys (Peromyscus) nuttalli, �"�>���&�"'%'
� GD'*+ # G<�-���&�)'*+ J&"&"+ �T�. �%/%& � ��'��'�� /�%�%�'*1
�A�", D#,'#. " /%�%�B=+ # !(�&"+ �&��#& J"���#/'*% (A%D#$"-<'%,/"
/#"�%&��� �!�;� 20 ��. �#&"%&�= � ��'��'�� �%�%'"�# �"�&%'#1. � �=/%
�%<#�'�� �",�'�D"%&�= !�(<;*1 <�/, " '" G<% "�%";" — � &%)%'#% ��%'#,
,#�* # �%�'*. �,���;*% �"�!# >�&%'?#";B'� ��<(& >�#'��#&B /� ���B�#
�*��/!�� � &%)%'#% <�/". 
;#&%;B'��&B A%�%�%''��&# — 29–30 /'%1. � >�-
�%&% �A*)'� A*�"%& 2–3 /%&%'*J" (Goodpaster, Hoffmeister, 1954; ��!�;��,
1977).

���;%/��"'#%, >���%/%''�% � J&"&% �%'&(!#, �T� (Goodpaster,
Hoffmeister, 1954), >�!",";�, )&�, %�;# /�(+ ���A%1 >��&#��>�;�D'�<� >�;"
>��%�&#&B � �/'( !;%&!(, >�'")";( �'# �%/(& �%A= �)%'B ��,A(D/%''� #
>*&"G&�= �*A�"&B�= '" ��;G. �� #�&%)%'## �(&�! ,�%�B!# (�>�!"#�"G&�= #
� /";B'%1J%� �%/(& �%A= �)%'B �>�!�1'�. ��;# � !;%&!( >��%�&#&B #+ ��A-
�&�%''�% <'%,/�, A�;BJ(G )"�&B �(&�! ,�%�B!# >����/=& �'(&�# '%<�. � &%+
�;()"=+, !�</" � !;%&!( � (D% ����#�J#�#�= &"� ,�%�B!"�# >��%$";# %$%
�/'( ���AB, �'" �%;" �%A= �)%'B ��&���D'�, '� “+�,=%�"” !;%&!# '% >��=�-
;=;# '#!"!�1 "<�%��## >� �&'�J%'#G ! “)(D"!(”. ���;%/'#1, ����#�J#�B,
>��'#!"; � <'%,/�, '% ��&�%)"= ��>��&#�;%'#= �� �&���'* “+�,=%�”, # ��!�-
�% �&"'��#;�= �/'#� #, >�;'�>�"�'*+ );%'�� <�(>>*. �#JB � /�(+ �;()"=+
“)(D"!” '% A*; >�#'=& � ���&"� <�(>>* # A*; �*'(D/%' '"+�/#&B�= �'%
�A$%<� <'%,/".

�A�;%/��"'#% <'%,/ ,�;�&#�&�<� +��=)!" � >�#��/% >�!",";�, )&� #+
�A#&"&%;=�# ��<(& A*&B �/#'�)'*% �"�?* # �"�!# (n=4), >"�* �"�?��
(n=1) # <�(>>* �",'�>�;*+ ���A%1 (�& /�(+ /� J%�&#, n=12). �'*�# �;�-
�"�#, � >�>(;=?#=+ 7&�<� �#/" <'%,/" ,"'#�"G& )"$% ��%<� <�(>>#���!#
("<�%<"?##), � ���&"� !�&��*+ �+�/=& �& /�(+ /� J%�&# �,���;*+ ���A%1 (�
70% �;()"%�).

"A;G/%'#= ," >"��1 �,���;*+ ���A%1 � '%��;% >�!",";#, )&� �"�%?
��&"�";�= � �"�!�1 � �/'�� <'%,/% � &%)%'#% ��%<� ���!" %% A%�%�%''��&#,
'� >��;% ��D/%'#= /%&%'*J%1 >��=�;=; >�#,'"!# A%�>�!�1�&�", >*&";�=
�*A�"&B�= #, !;%&!# # '% ,"+�/#; � <'%,/� � �"�!�1 # %% �*��/!��. �"�!"
'% /%��'�&�#���";" '#!"!�1 "<�%��## >� �&'�J%'#G ! �"�?(, '� �' (�>�-
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!�#;�= ;#JB >��;% &�<�, !"! %<� >%�%�"/#;# � /�(<(G !;%&!(. �&# '"A;G/%-
'#= ��#/%&%;B�&�(G&, )&� �"�?* ,�;�&#�&�<� +��=)!" � >�#��/%, >�-�#/#-
���(, '% >��=�;=G& '#!"!�1 ,"A�&* � >�&���&�%, # �"�!# ���>#&*�"G&
/%&%'*J%1 � �/#'�)%�&�%.

��>�;B,��"'#% >���&�"'�&�" �,���;*�# ���A=�# � >��%;%'#=+ ,�;�-
&#�&�<� +��=)!" '% #��;%/��"'�. ��#��/=&�= ;#JB /"''*%, ��<;"�'� !�-
&��*� �&/%;B'*% <'%,/" �"�>�;"<"G&�= '" �"��&�='## '% �%'%% 75 � �/'�
�& /�(<�<�. �"D/�% <'%,/� ��D%& #�>�;B,��"&B�= '%�!�;B!#�# >�!�;%'#-
=�# %<� �A#&"&%;%1. Z�&= #�%G&�= (!","'#= '" ����%�&'�% �A#&"'#% �",-
'�>�;*+ ���A%1 � �/'�� <'%,/%, >��&�=''*% �%�%1'*% >"�* #, &%� A�;%%,
�%�%1'*% <�(>>* ( 7&�<� �#/", >�-�#/#���(, '% �A�",(G&�=. " 7&� (!"-
,*�"%& &� �A�&�=&%;B�&��, )&� ! >"�% �,���;*+ ���A%1, ��/%�D"$#+�= �
'%��;%, ;%<!� >�#��%/#'=%&�= “)(D"!” ;GA�<� >�;", )&� '% +"�"!&%�'� /;=
�#/�� � �%�%1'�-<�(>>��*� �A�",�� D#,'#. ����% &�<�, '%& '#!"!#+ /"'-
'*+ � ���!"+ �"��%;%'#= ��;�/'=!" #;# (!","'#1 '" %<� ,"/%�D!(
(Goodpaster, Hoffmeister, 1954).

� ?%;��, >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >�>(;=?#1 �"�-
���&�%''*+ >�%/�&"�#&%;%1 >�/�%�%1�&�" Cricetinae +"�"!&%�#,(%&�= �&-
'��#&%;B'� �*��!�1 �&%>%'BG #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= �,���-
;*+ ���A%1 �/'�<� >�;" (�A 7&��, ," �&�(&�&�#%� &�)'*+ !�;#)%�&�%''*+
/"''*+, ��D'� �(/#&B ;#JB !���%''�, '">�#�%�, >� '%A�;BJ�1 �&%>%'#
>%�%!�*�"'#= ()"�&!�� �A#&"'#=), �&'��#&%;B'� �;"A*�# >"�'*�# ��=-
,=�# � �%,�' �",�'�D%'#= # �"''#� �"��%;%'#%� �%�%''#+ # ;%&'#+ �*-
��/!��. ��;�/*% ,�%�B!#, ��D/%''*% ��%'BG # ,#��1, >�-�#/#���(, '%
�"��%;=G&�=, # �+�/=& � ���&"� �&'��#&%;B'� (�&�1)#�*+ ,#����)'*+ "<-
�%<"?#1, �AU%/#'=G$#+ �",'�>�;*+ �,���;*+ # >�;(�,���;*+ ���A%1. �
;"A��"&��'*+ (�;��#=+ �*=�;%'" ��,��D'��&B @���#���"'#= #%�"�+##
/��#'#���"'#= ��%/# �"�?��. ���=�;%'#% ��/#&%;B�!�<� >��%/%'#= ( ���-
A%1 7&�<� >�;", �&�%)%''�% � ;"A��"&��'*+ (�;��#=+, '% >�/&�%�D/"%&�=
/"''*�# '"A;G/%'#1 ," #�!(��&�%''*�# <�(>>#���!"�# � '%A�;BJ#+
��;B%�"+, " &"!D% � %�&%�&�%''*+ >��%;%'#=+.

3.1.2.  ��3'-�-F'"�� 0-'&%*�$, Gerbillinae

��%/# �&'��#&%;B'� +���J� #,()%''*+ >�%/�&"�#&%;%1 7&�<� >�/�%-
�%1�&�" ! �"���"&�#�"%��1 !"&%<��## �#/�� � �#�&%��1 "<�%<"?#1 #'/#-
�#/(";B'*+ ()"�&!�� ��D'� �&'%�&# >�;(/%''(G >%�)"'!(, Meriones
meridianus (�";;B, 1940�, 1940�; �"�A"�=' # /�., 1960; �">"'=', 1966;
��#�'��, 1979; �%�%�!#', 1981, 1982; T#;��" # /�., 1983; ����A%1, 1987;
�%�%�!#', �#��'��, 1988, 1989, 1990; ��>�� # /�., 1989; �@#��� # /�.,
1989; ������, ����AB%�", 1995, 1996), >%�)"'!( �"<'%�", Gerbillus dasyurus
(Shenbrot et al., 1997; Gromov et al., 1999, 2000a), " &"!D%, >�-�#/#���(,



201

�#'/�!(G >%�)"'!(, Meriones hurrianae (Prakash, 1962; Agrawal, 1967;
Fitzwater, Prakash, 1969; Advani, 1981; Kumari, Prakash, 1981), #'/#1�!(G
<�;�;">(G >%�)"'!(, Tatera indica (Idris, Prakash, 1985, 1987), >%��#/�!(G
>%�)"'!(, Meriones persicus (��<��=', 1949; �">"'=', 1976; ��%;B='�� #
/�., 1978; �"�+#'", 1981; �"�+#'", �"��+#'", 1981; �"�+#'", ��/=!, 1990;
Komerovsky, 1987), >%�)"'!( �G�B%, Taterillus pygargus (Poulet, 1972),
GD'�"@�#!"'�!(G >%�)"'!(, Gerbillurus paeba, # >%�)"'!( ��"'&�", Tatera
brantsii (Nel, 1975).

��'��'�% �'#�"'#% � 7&�� �",/%;% (/%;%'� /�(� '"#A�;%% #,()%''*�
�#/"� — >�;(/%''�1 >%�)"'!% # >%�)"'!% �"<'%�", /;= !�&��*+ +"�"!&%�-
'" '�)'"= "!&#�'��&B # >#&"'#%, � ��'��'��, �%�%'"�# ,;"!�� # /�(<#+
�"�&%'#1.

��;(/%''"= >%�)"'!", Meriones meridianus, �"�>���&�"'%''"= � ,"�(J-
;#�*+ �"1�'"+ ���&�)'�<� ��%/!"�!",B=, #D'%<� ����;DB=, �%'&�";B-
'�1 �,##, �","+�&"'", �%�%��-���&�)'�<� ��"'", �%�%�'�<� �@<"'#�&"-
'", ��'<�;## # �%�%�'�<� �#&"=, �&'��#&�= ! =�!� �*�"D%''*� >�"���-
@#;"�, '� ��&�%)"%&�= # � $%A'#�&*+ A#�&�>"+. "#A�;%% #'&%'�#�'�%
�",�'�D%'#% ( 7&�<� �#/" >��#�+�/#& � ">�%;= >� "�<(�&. �'%J'#% >�#-
,'"!# <�&��'��&# ! �%�%''%�( �",�'�D%'#G ( �"�?�� �&�%)"G&�= >�#-
�%�'� '" /�" �%�=?" �"'BJ%, )%� ( �"��!. �%�%,#���"�J#% �"�!# >�#'�-
�=& �& 2 /� 4 >��%&�� � <�/, �"�!#-�%<�;%&!# — 1–2 >��%&". ��%/'%% )#�;�
/%&%'*J%1 � �*��/!"+, � ,"�#�#���&# �& >�#��/'*+ (�;��#1 # ��,�"�&"
�"��!, �"�B#�(%& �& 2.9 /� 4.1 (�";;B, 1940A; �%&���, T%1!#'", 1950;
��!��(���, 1977; ��#�'��, 1979). ��;�/*% ,�%�B!# >��;% �*+�/" #, �*-
��/!���1 '��* � &%)%'#% '%�!�;B!#+ /'%1 ��&"G&�= '" ()"�&!% �A#&"'#=
�"&%�#, ,"'#�"= ��%�%''*% '��*, " >�,/'%% �"��%;=G&�= (�%�%�!#', 1982).

�, ��%+ 7;%�%'&��, !�&��*% @���#�(G& >���&�"'�&�%''(G �&�(!&(�(
>��%;%'#1 >�;(/%''�1 >%�)"'!#, '"#A�;%% �&"A#;B'* #'/#�#/(";B'*%
()"�&!# �,���;*+ �"��!, !�&��*% �+�"'=G&�= �& /�(<#+ ���A%1 &�<� D%
>�;" (�%�%�!#', 1982). � ,"�#�#���&# �& +"�"!&%�" �%;B%@", �"�>�%/%;%-
'#= �"�&#&%;B'��&# # �=/" /�(<#+ @"!&����, ()"�&!# �,���;*+ �"��! �",-
�%$"G&�= � >���&�"'�&�% ;#A� �&'��#&%;B'� �"�'��%�'�, ;#A� �A�",(G&
�A���A;%''*% �!�>;%'#= #, 2–3 #;# A�;BJ%<� )#�;" ()"�&!��.

" >��&=D%'## /;#&%;B'�<� >%�#�/", >� !�"1'%1 �%�%, � &%)%'#% �%,�-
'" �",�'�D%'#=, �"�!# /%��'�&�#�(G& �&)%&;#�� �*�"D%''*1 &%��#&�-
�#";B'*1 !�'�%��"&#,� # >��&�=''� /%�D"&�= '" �/'#+ # &%+ D% ()"�&!"+
(|%'G!, 
%�=J%�, 1936; �"�A"�=' # /�., 1960; �%�%�!#', 1981, 1982; ��-
>��, 1981; T#;��" # /�., 1983; ��>�� # /�., 1989"; Gromov et al., 1999,
2000a). ��;%% &�<�, �'�<�;%&'#% '"A;G/%'#% >�!",*�"G&, )&� +"�"!&%�
�"�>�%/%;%'#= ()"�&!�� �,���;*+ �"��! �";� #,�%'=%&�= '% &�;B!� � �%-
�%''#1 # ��%''#1 >%�#�/*, '� # >� <�/"� (��>�� # /�., 1989"). �� /"''*�
�. �. �"A���!�<� (1993), ��%/'%�%�=)'�% ��%$%'#% ?%'&�" "!&#�'��&#
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()"�&!�� �,���;*+ ��%/;*+ �"��! '" >��&=D%'## �%>��/(!&#�'�<� >%�#�-
/" ���&"�;=%& 9.1±1.8 � (n=27), )&� /��&��%�'� �%'BJ% ��%/'%1 �"!�#�";B-
'�1 /;#'* ()"�&!", �"�'�1 37.8±2.4 �. �&� >�,��;=%& �"���"&�#�"&B �#�&%-
�( #'/#�#/(";B'*+ ()"�&!�� �"��! � !")%�&�% �&"A#;B'�1 ��'��*, ��!�(<
!�&���1 <�(>>#�(G&�= ()"�&!# �A#&"'#= �,���;*+ �"�?�� # ��;�/*+ ���-
A%1.

�;�$"/B ()"�&!�� �A#&"'#= �,���;*+ �"��! �&'��#&%;B'� '%�%;#!" #
���&"�;=%& � ��%/'%� �& 330±49 �2 (�";�*!#=) /� 2363±1150 �2 (�"�"!(-
�*) (��>�� # /�., 1989), # ;#JB � �&/%;B'*+ �;()"=+ /��&#<"%& A�;BJ%1
�%;#)#'* (�%�%�!#', 1981, 1982; �%�%�!#', �#��'��, 1990). �,���;*%
�"�?* ,'")#&%;B'� >�/�#D'%% # ,"'#�"G& ()"�&!# �A#&"'#= � '%�+�"'=-
%�*�# <�"'#?"�#, !�&��*% >� >;�$"/# � 4-5 �", >�%�*J"G& ()"�&!# �"-
��! (�%�%�!#', 1981, 1982). � �";�*!## ��%/'== >;�$"/B ()"�&!�� �A#-
&"'#= �"�?�� ���&"�;=;" 1053±220 �2 (��>�� # /�., 1989). �&%>%'B �,"#�-
'�<� >%�%!�*�"'#= ()"�&!�� �A#&"'#= �"�?�� � ��%/'%� ,'")#&%;B'� �*J%,
)%� ( �"��! (�#�. 3.1.2.1).

� '%!�&��*+ �,���;*+ �"�?�� �*=�;%'� #�>�;B,��"'#% �;�D'*+ >�
!�'@#<(�"?## ()"�&!�� �A#&"'#=, ���&�=$#+ #, 2–3 �",/%;%''*+ � >��-
�&�"'�&�% )"�&%1, >��%$"%�*+ >�>%�%�%''� (�"A���!#1, 1993).

����&�"'�&�%''�% �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"�?�� # �"��!
>�;(/%''�1 >%�)"'!# ��D%& A*&B �&'��#&%;B'� �"�'��%�'*� ;#A� � &�1
#;# #'�1 �&%>%'# "<�%<#���"''*�. �"!, '">�#�%�, � �";�*!## � �/'��
#, >��%;%'#1 '" &%��#&��## ,"A��J%''�1 !�J"�* ��% '"+�/#�J#%�= >�/
'"A;G/%'#%� �"�?* (n=28) �",/%;#;#�B '" >=&B "<�%<"?#1, ��=,"''*+ �
>=&BG <�(>>#���!"�# �"��!. �#�;� ���A%1 � "<�%<"?#=+ �"�?�� �"�B#��-
�";� �& 4 /� 7, " � <�(>>#���!"+ �"��! — �& 2 /� 9. �)"�&�! �A#&"'#=
!"D/�<� �"�?" ���&�=; #, /�(+ '%�"�'*+ >� �&%>%'# #�>�;B,��"'#= )"�-
&%1, " #�%''� ��'��'�1 )"�&#, ���>"/"G$%1 � ()"�&!"�# �>�%/%;%''�1

�#�. 3.1.2.1.  �"�>�%/%;%'#% #'/#�#/(";B'*+ ()"�&!�� �A#&"'#= �,���;*+ �"�?��
() # �"��! (%) >�;(/%''�1 >%�)"'!#, Meriones meridianus, '" >;�$"/!% �%)%'#=
�",�%��� 100�100 � � ">�%;% 1984 <. � �";�*!## (>�: �"A���!#1, 1993).
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<�(>>* �"��!, # �&'��#&%;B'� �%D% >��%$"%��1 >%�#@%�##, ,"+�"&*�"G-
$%1 >���&�"'�&��, ,"'#�"%��% �/'�1 #;# '%�!�;B!#�# ���%/'#�# <�(>-
>#���!"�# (��>�� # /�., 1989).

� >�#��/'*+ >�>(;=?#=+ A�;BJ#'�&�� �"��! ��'�>�;#,#�(%& A�;%%
>�;��#'* >;�$"/# ���#+ ()"�&!�� �A#&"'#= (�%�%�!#', 1981, 1982; �%-
�%�!#', �#��'��, 1988; ��>�� # /�., 1989), &�</" !"! �"�?* ,"'#�"G&
()"�&!#, >%�%!�*�"G$#%�= �/'���%�%''� # >�"!&#)%�!# >�;'��&BG �
/�(�=-&�%�= ()"�&!"�# ���%/%1 (�"A���!#1, 1993). �"!#� �A�",��, /;=
�"��! >�;(/%''�1 >%�)"'!# +"�"!&%�'" �*��!"= �&%>%'B #'/#�#/(";#,"-
?## ()"�&!�� �A#&"'#=, �"�?* D% ��'�>�;#,#�(G& >���&�"'�&�� � ,'")#-
&%;B'� �%'BJ%1 �&%>%'#. �&# �",;#)#= �&�"D%'* � ���&�%&�&�(G$#+ �%-
;#)#'"+ ���� (&"A;. 3.1.2.1).

"A;G/%'#= ," &�%�= ��;B%�'*�# <�(>>#���!"�#, � ���&"� !�&��*+
�+�/#;# '% �%'%% 3 �"�?�� # 3 �"��!, >�!",";#, )&� >�;��*% �",;#)#= �
+"�"!&%�% #�>�;B,��"'#= >���&�"'�&�" ( �,���;*+ �",�'�D"G$#+�= ���-
A%1 7&�<� �#/" >��=�;=G&�= # � (�;��#=+ �&!�*&*+ ��;B%� (������, ����-
AB%�", 1995). " �#�. 3.1.2.2 >�!","'" �&�(!&(�" #�>�;B,��"'#= >���&�"'-
�&�" � �%>��/(!&#�'*1 >%�#�/ � �/'�1 #, ��;B%�'*+ <�(>>#����!, � ��-
�&"� !�&���1 �+�/#;# &�# �"�?" (' 2, 4 # 35) # &�# �"�!# (' 1, 3 # 14).
"A;G/%'#= >����/#;# � #G'%-"�<(�&% 1990 <. � '�)'*% )"�* >�# /�>�;-
'#&%;B'�� 7;%!&�#)%�!�� ���%$%'##, >�,��;=G$%� '"A;G/"&B ," �%)%-
'*�# ���A=�# '" >��&=D%'## ��%<� '�)'�<� >%�#�/" "!&#�'��&#. �%<#�&-
�"?#= ���A%1 � �",'*+ !�"/�"&"+ ��;B%�* >�,��;=;" �*/%;=&B #+ ?%'&�*
"!&#�'��&# ('"#A�;%% >��%$"%�*% ;�!(�*).

� 7&�1 <�(>>#���!% �"�%? ' 35 �&;#)";�= '"#A�;BJ%1 "!&#�'��&BG,
#�>�;B,��"; >�"!&#)%�!# ��% >���&�"'�&�� ��;B%�*, # ?%'&�* %<� "!&#�-
'��&# ���>"/";# � ?%'&�"�# "!&#�'��&# ��%+ &�%+ �"��!, ,"'#�"�J#+ )"-
�&#)'� >%�%!�*�"G$#%�= ()"�&!# �A#&"'#=. �%'&�* "!&#�'��&# �"��!

�"A;#?" 3.1.2.1. ��7@@#?#%'&* #�!;G)#&%;B'� #�>�;B,(%��<� >���&�"'-
�&�" (����, M±m) ( �"�?�� # �"��! >�;(/%''�1 >%�)"'!#, Meriones
meridianus, � >�#��/% # ��;B%�"+

�'%J'#% �%,�' �",�'�D%'#= �'% �%,�'" �",�'�D%'#=
(�;��#= �"�?* �"�!# �"�?* �"�!#

��#��/" 0.96±0.02 1.00 0.87±0.08 0.99±0.01
(n=42) (n=8) (n=10) (n=50)

��;B%�* 0.70±0.02 0.77±0.04
(n=42) (n=18) – –

n — )#�;� /#"/
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�"�>�;"<";#�B �A���A;%''� #
���>"/";# � �"�>�;�D%'#%�
<'%,/��*+ '��. �!&#�'��&B �"�-
?" ' 2 A*;" ����%/�&�)%'" '"
()"�&!"+ �"��! ' 1 # ' 14, &�<-
/" !"! &�%&#1 �"�%? (' 4) >��-
��/#; A�;BJ% ��%�%'# '" ()"�-
&!"+ �"��! ' 14 # ' 3. �"!#�
�A�",��, '%���&�= '" �&�(&-
�&�#% >�;'�1 >���&�"'�&�%'-
'�1 �A���A;%''��&# ()"�&!��
�"�?�� � ��;B%�%, �&�(!&(�"
#�>�;B,��"'#= >���&�"'�&�" (
'#+ A*;" /#@@%�%'?#���"'-
'�1. �&" /#@@%�%'?#"?#= �A(�-
;��;%'" ��?#";B'*�# �&'�J%-
'#=�#, � !�&��*+ >�/��A'%%
A(/%& �!","'� '#D%.

"A;G/%'#= � ��;B%�"+ >�,��-
;#;# ��A�"&B �%>�%,%'&"&#�'*1
�"&%�#";, +"�"!&%�#,(G$#1 �,"-
#��/%1�&�#= �%D/( �,���;*�#
���A=�# � �%>��/(!&#�'*1 >%�#-
�/, " &"!D% �&�(!&(�( #+ �,"#��-
�&'�J%'#1.

�'";#, !�'&"!&�� �%D/(
���A=�# � �/'�>�;*+ # �",'�-
>�;*+ /#"/"+ (�#�. 3.1.2.3), >�%D-
/% ��%<�, >�!","; �*��!#1 (��-
�%'B "<�%��#�'��&# �� �,"#��-
/%1�&�#=+ �"��! — 62% !�'&"!-
&�� �& #+ �A$%<� )#�;" (n=235)
A*;# "<�%��#�'*�#. ��%''�

=�!� �*�"D%''*1 "'&"<�'#,� �� �,"#���&'�J%'#=+ �%D/( �"�!"�#, !�'-
!(�#�(G$#�# ," <'%,/��(G &%��#&��#G, >�#��/#& ! >�"!&#)%�!# >�;'�-
�( �A���A;%'#G #+ ()"�&!�� �A#&"'#= !"! � >�#��/%, &"! # � ��;B%�"+. �
�"�?��, !�'!(�#�(G$#+ ," �"��!, �%<(;=�'*% "<�'#�&#)%�!#% �,"#��/%1-
�&�#=, ���&"�;=�J#% � �(��% &"!D% ,'")#&%;B'(G �%;#)#'( (47.0%) �& #+
�A$%<� )#�;" (n=1189), '% >�#��/=& ! &%��#&��#";B'��( �A���A;%'#G #+
()"�&!�� �A#&"'#=.

�&� !"�"%&�= �,"#��/%1�&�#1 �%D/( ���A=�# >��&#��>�;�D'�<� >�;",
&� �'# A*;# >�%#�($%�&�%''� �#��;GA#�*�#: /�;= !�'&"!&�� >�/�A'�-

�#�. 3.1.2.2. �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" ��;B%�* �,���;*�# �"�?"�# # �"�-
!"�# >�;(/%''�1 >%�)"'!#, Meriones
meridianus, � ��;B%�% 20�20 �. 
"''*% �%<#-
�&�"?#1 ���A%1 � !�"/�"&"+ ��;B%�* �A�"A�-
&"'* � >���$BG !��>BG&%�'�1 >��<�"��*
SURFER 4.03. �*��!"= >;�&'��&B !�'?%'&-
�#)%�!#+ ;#'#1 (!",*�"%& '" ?%'&�* "!&#�-
'��&# ���A%1.
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<� ��/" ���&"�;=;" 43% �& #+ �A$%<� )#�;" (n=2049). �/'"!�, '"�=/( � �#��-
;GA#�*�#, �&�%)%'* # "<�%��#�'*% !�'&"!&* (27.6%).

�"!#� �A�",��, �,"#���&'�J%'#= �%D/( ���A=�# �/'�<� >�;" � �%,�'
�",�'�D%'#= ��'��"'* '" �,"#�'�� "'&"<�'#,�%, &�</" !"! �,"#��/%1-
�&�#= �",'�>�;*+ ���A%1 ��D'� '",�"&B (�%�%''� &�;%�"'&'*�#.

�<�%��#�'*% �,"#��/%1�&�#= �"��! +"�"!&%�#,(G&�= �&'��#&%;B'�
'#,!�1 �&%>%'BG "�#��%&�## (&"A;. 3.1.2.2), # 7&� �>�;'% ���&�%&�&�(%&
#+ �,"#���&'�J%'#=�, !�&��*% ��D'� �A�,'")#&B !"! &%��#&��#";B'�%
/��#'#���"'#%, >��!�;B!( !"D/"= �"�!" #,<�'=%& /�(<#+ ���A%1 ���%<�
>�;" � ()"�&!" �A#&"'#=. ">��&#�, "<�'#�&#)%�!#% �,"#��/%1�&�#= �"�-

�#�. 3.1.2.3. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � �/'�>�;*+ # �",'�-
>�;*+ /#"/"+ � ��;B%�'*+ <�(>>#���!"+ >�;(/%''�1 >%�)"'!#, Meriones
meridianus. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'&"!&��, III —
�#&(";#,��"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*%.

�"A;#?" 3.1.2.2. ��%/'#% �%;#)#'* #'/%!��� "�#��%&�## ��?#";B'*+ �,"-
#��/%1�&�#1 � ��;B%�'*+ <�(>>#���!"+ >�;(/%''�1 >%�)"'!#, Meriones
meridianus

�,"#��/%1�&�#= �"�?* �"�!#

�#��;GA#�*% 0.68 (n=11) 0.55 (n=1)

�<�%��#�'*% 0.95 (n=17) 0.72 (n=7)

�#&(";#,��"''*% "<�'#�&#)%�!#% – –

�,A%<"'#% !�'&"!&�� 0.90 (n=12) 0.74 (n=7)

n — )#�;� �";#/'*+ /#"/ � �(���1 !�'&"!&�� '% �%'%% 5.
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?�� +"�"!&%�#,(G&�= �*��!�1 �&%>%'BG "�#��%&�##, # 7&� (!",*�"%& '"
@���#���"'#% #%�"�+## /��#'#���"'#= � "<�%<"?#=+ �"�?��, ,"'#�"G-
$#+ >%�%!�*�"G$#%�= ()"�&!# �A#&"'#=.

" �#�. 3.1.2.4 >�!","'* ��?#�<�"��* �#��;GA#�*+ # "<�%��#�'*+
�,"#��/%1�&�#1 �%D/( ���A=�# � �>#�"''�1 �*J% ��;B%�'�1 <�(>>#-
���!%, � ���&"� !�&���1 �+�/#;# &�# �"�?" # &�# �"�!#.

�'";#, ��?#�<�"�� >�!",*�"%&, )&� �#��;GA#�*% �,"#��/%1�&�#=
�%D/( �,���;*�# �",'�>�;*�# ���A=�# '% �&'��=&�= ! !"&%<��## 7!�#-
>�&%'?#";B'*+ (�#�. 3.1.2.4, ). � )"�&'��&#, �"�?* ' 35 # ' 2 "!&#�'�
!�'&"!&#���";# � �"�!"�#, " &�%&#1 �"�%? (' 4), '">��&#�, A*; �&'��#-
&%;B'� >"��#�%'. ��%/# ���A%1 �/'�<� >�;" �#�'*% �,"#��/%1�&�#= �%/-
!#. �#�;� # "/�%�"?#= "<�%��#�'*+ "!&�� (�#�. 3.1.2.4, %) ��#/%&%;B�&�(-
G&, )&� �,"#��/%1�&�#= >�/�A'�<� ��/" )"$% �&�%)"G&�= �%D/( �"�?"-
�#, >�#)%� �"�%? ' 35 /��#'#���"; '"/ /�(�= /�(<#�# �"�?"�#, " �"-
�%? ' 2 /��#'#���"; '"/ �"�?�� ' 4. �"!"= �&�(!&(�" �,"#���&'�J%-
'#1 +"�"!&%�'" /;= ;#'%1'�1 #%�"�+## /��#'#���"'#=. � �"��! "�#�-
�%&�#= "<�%��#�'*+ !�'&"!&�� >�)&# '% �*�"D%'", # 7&� ��#/%&%;B�&�(-
%& �A 7!�#>�&%'?#";B'�� +"�"!&%�% #+ �,"#��/%1�&�#1, ���1�&�%''*+
�&'�J%'#=� &%��#&��#";B'�<� /��#'#���"'#=. �%�"�+#= /��#'#���"-
'#= �A%�>%)#�"%& '"#A�;BJ#1 �%>��/(!&#�'*1 (�>%+ �*��!��"'<��*�
�"�?"�: '"A;G/%'#= � ��;B%�"+ ��#/%&%;B�&�(G&, )&� � 75% �;()"%� �
�"�!"�# �>"�#�";#�B �"�?*-/��#'"'&* # �(A/��#'"'&*.

�"��%;%'#% ��;�/*+ ���A%1 ( >�;(/%''�1 >%�)"'!# >��#�+�/#& � !�-
��&!#% ���!#: (D% )%�%, /�% '%/%;# >��;% �*+�/" ��;�/'=!" #, �*��/!�-
�*+ '�� '" <'%,/��*+ ()"�&!"+ �"��! ��&"G&�= %/#'#)'*% /%&%'*J#
(�"A���!#1, 1993). �"��%;=G$#%�= ��;�/*% ,�%�B!# ,"'#�"G& #'/#�#-
/(";B'*% ()"�&!# �A#&"'#=, # 7&� ��#/%&%;B�&�(%& � >�%�A;"/"'## &%'-
/%'?## >���&�"'�&�%''�1 �%<�%<"?##, ��'��"''�1, >� ��%1 �#/#���&#,
'" '#,!�1 &�;%�"'&'��&# ��;�/*+ ���A%1 /�(< ! /�(<(.

�#�. 3.1.2.4. ��?#�<�"��* �,"#��/%1�&�#1 �"�?�� # �"��! � ��;B%�'�1 <�(>>#-
���!% >�;(/%''�1 >%�)"'!#, Meriones meridianus. �,"#��/%1�&�#=:  — �#��;G-
A#�*% (n=513), % — "<�%��#�'*% (n=530). ��;$#'" �&�%;�! >��>��?#�'";B'" )#�;(
#'#?##���"''*+ "!&��.
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����&�"'�&�%''"= �%<�%<"?#= ��%/# �,���;*+ ���A%1, '"#A�;%% �&)%&-
;#�� �*�"D%''"= � �%>��/(!&#�'*1 >%�#�/, � !�'?% �%,�'" �",�'�D%'#=
��;"A%�"%& #, A�;%% &�<�, ��%'=%&�= >��&#��>�;�D'�1 &%'/%'?#%1 >��-
�&�"'�&�%''�1 "<�%<"?##. �,�%�&'�, )&� � ��%''%-,#�'#1 >%�#�/ >�;(-
/%''*% >%�)"'!# ��A#�"G&�= <�(>>"�# >� >=&B # A�;%% ���A%1 � �AJ#�-
'*+ ,#����)'*+ '��"+ (�";;B, 1940"; �">"'=', 1966; �%�%�!#', �#��-
'��, 1989). �&��( >�%/J%�&�(G& >%�%�"�>�%/%;%'#% ()"�&!�� �A#&"'#= �
�!&=A�%-'�=A�% # >��;%/(G$"= !�'?%'&�"?#= ,�%�B!�� '" ��"�'#&%;B'�
'%A�;BJ�1 >;�$"/# (�#�. 3.1.2.5). �#����)'*% <�(>>#���!#, ���&�=$#%
#, �",'���,�"�&'*+, >�%#�($%�&�%''� '%��/�&�%''*+ �",'�>�;*+ ���-
A%1, ,"'#�"G& �&'��#&%;B'� '%A�;BJ#%, ����%�&'� #�>�;B,(%�*% ()"�&-
!# �A#&"'#= >;�$"/BG 300–400 �2, '" !�&��*+ �"�>�;"<"%&�= �/'" ��'��'"=
'��". ��;%% >�/��A'*+ ��%/%'#1 � +"�"!&%�% #�>�;B,��"'#= >���&�"'�&�"
# �,"#���&'�J%'#=+ ���A%1 � ,#����)'*+ <�(>>#���!"+ >�;(/%''�1 >%�-
)"'!# '%&.

�'#!";B'"= /;= �%�%''%-;%&'%<� >%�#�/" >���&�"'�&�%''"= �&�(!&(�"
�/'�<� #, ;�!";B'*+ >��%;%'#1 >�;(/%''�1 >%�)"'!# �A'"�(D%'" '" &%�-
�#&��## ,"A��J%''�1 !�J"�* � �";�*!## (T#;��" # /�., 1983; ��>�� #
/�., 1989). ���A%''��&B 7&�<� >��%;%'#= ('",��%� %<� !�J"�'*�) ,"!;G-
)";"�B, ��->%��*+, � ,'")#&%;B-
'�1 !�'?%'&�"?## �,���;*+
���A%1 '" ,%�;='*+ �";"+ � �=<-
!#� <�('&��, �"�>�;�D%''*+
'" &%��#&��## !�J"�*, #, ��-
�&��*+, � ����%�&'�� #�>�;B-
,��"'## >���&�"'�&�" �,���;*-
�# �"�!"�#, ()"�&!# !�&��*+
J#��!� >%�%!�*�";#�B A%, ,"-
�%&'�<� ��!�"$%'#= >;�$"/#.
����&�"'�&�%''"= �&�(!&(�"
7&�<� >��%;%'#= A*;" �&"A#;B-
'�1 � &%)%'#% ��%<� �%�%''%-
;%&'%<� �%,�'". �"�!#, ,"�%;=�-
J#% �>�%/%;%''*1 ,%�;='�1
�";, '% >�>"/";#�B � ;��(J!#
," %<� >�%/%;"�# # '" /�(<#+
�";"+; �"�?*, '">��&#�, J#��-
!� >%�%�%$";#�B >� &%��#&�-
�## !�J"�*. �!�>;%'#% �,���-
;*+ # ��;�/*+ ���A%1 '" �";"+
# J#��!�% >%�%!�*�"'#% #+
()"�&!�� �A#&"'#= �&�%)";# #

�#�. 3.1.2.5.  ����&�"'�&�%''�% �"�>�%/%;%-
'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1
>�;(/%''�1 >%�)"'!#, Meriones meridianus,
'" >;�$"/!% �%)%'#= � @%��";% 1984 <. 1 —
“"A��#<%'*”, 2 — “>�#J%;B?*” (>�: �"A��-
�!#1, 1993).
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� ,#�'#1 >%�#�/, !�</" >��%;%'#% >�%/�&"�;=;� ��A�1 �#�&%�( ,#����)-
'*+ '��, �"�>�;�D%''*+, � ��'��'��, '" ,%�;='*+ �";"+ (��>�� # /�., 1989).
�#����)'*% <�(>>#���!#, ,"'#�"�J#% ()"�&!# �A#&"'#= >;�$"/BG 200-
300 �2, �&;#)";#�B >� ���&"�( �& ;%&'#+ <�(>>#����!, >��!�;B!( /�;= �,���-
;*+ ���A%1 (,�%�B!�� �&"�J% 6 �%�=?%�) A*;" �&'��#&%;B'� �";", # ! '#�
>�#��%/#'=;#�B ��;�/*% ,�%�B!# #, >��;%/'#+ (��%''#+) �*��/!�� # #�-
�#<�"'&*.

�'#!";B'��&B >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* !�J"�'�<�
>��%;%'#= ,"!;G)";"�B, >�%D/% ��%<�, � &��, )&� �,"#���&'�J%'#= �%D-
/( �,���;*�# �",�'�D"G$#�#�= �"�!"�# � ���&"�% �&'��#&%;B'� �A�-
��A;%''*+ "<�%<"?#1 �&;#)";#�B �*��!�1 �&%>%'BG &�;%�"'&'��&#. ��%'-
'� A;"<�/"�= 7&��( �"�!# ,"'#�";# J#��!� >%�%!�*�"G$#%�= ()"�&!#
�A#&"'#=. ��;%% &�<�, �%D/( '%!�&��*�# �"�!"�# �A'"�(D#�";#�B �&'�-
�#&%;B'� &%�'*% ��?#";B'*% ��=,# (";B='�*), >��=�;=�J#%�= � �#'+��-
'#,"?## #+ "!&#�'��&#, �#��;GA#�*+ �,"#��/%1�&�#=+ # "<�%��#�'��
�&'�J%'## ! /�(<#� �"�!"� (��>�� # /�., 1989). �"!�% >��%/%'#% '%;B,=
'",�"&B &#>#)'*� /;= �"��! � >%�#�/ �",�'�D%'#=, >��!�;B!( �&'�J%-
'#= �%D/( '#�# �A*)'� ��'��"'* '" �,"#�'�1 "<�%��## ;#A� #,A%<"'##
>�=�*+ !�'&"!&��, !"! 7&� �&�%)%'� � /�(<#+ #��;%/��"'#=+ (�%�%�!#', 1981,
1982; �%�%�!#', �#��'��, 1988, 1990; ������, ����AB%�", 1995).

��,'#!"%& ��>��� � >�#)#'"+ ��,'#!'��%'#= &"!�1 "'��";## >��%/%-
'#=, #, �&�%)"= '" '%<�, �;%/(%& �A�"&#&B �'#�"'#% '" �>�%/%;%''*% >"�";-
;%;# � ��?#";B'�1 ��<"'#,"?## ,#����)'*+ <�(>>#����! >�;(/%''�1 >%�-
)"'!# # !�J"�'�<� >��%;%'#=, " #�%''�: >��*J%''"= !�'?%'&�"?#= ���A%1
'" �<�"'#)%''�1 &%��#&��##, ����%�&'�% #�>�;B,��"'#% >���&�"'�&�", >�-
�*J%''"= &�;%�"'&'��&B ���A%1 �/'�<� >�;" /�(< ! /�(<(. ��D'� >�%/>�-
;�D#&B, )&�, � �#;( '% #,�%�&'*+ >�!" >�#)#' # >�/ �;#='#%� '% /� !�'?"
�>�%/%;%''*+ �'%J'#+ # �'(&�%''#+, � &�� )#�;% <%'%&#)%�!#+, @"!&����
('">�#�%�, <%'%&#)%�!#1 “/�%1@”), ,#����)'*% <�(>>#���!# '" !�J"�'��
>��%;%'## '% �"�>";#�B � '")";�� �)%�%/'�<� �%,�'" �",�'�D%'#= # >��-
/�;D#;# ���% �($%�&���"'#% � �%�%''%-;%&'#1 >%�#�/. ��;# 7&� >�%/>�;�-
D%'#% �%�'�, &� �&"'��=&�= �AU=�'#�*�# �'�<#% '% �>�;'% &#>#)'*% ���-
A%''��&# >���&�"'�&�%''�1 �&�(!&(�* !�J"�'�<� >��%;%'#=. � >�;B,( &"-
!�<� >�%/>�;�D%'#=, >�/)%�!#�"G$%<� ('#!";B'��&B �#&("?##, ��#/%&%;B-
�&�(%& # &�& @"!&, )&� /�(<#+ >�/�A'*+ >��%;%'#1 '" !�J"�"+ '% �A'"�(D%-
'� (��>�� # /�., 1989). ��;%% &�<�, )%�%, '%�!�;B!� ;%& ���&"� '"�%;%'#= '"
!�J"�% >�;'��&BG �A'��#;�=, )#�;%''��&B ,�%�B!�� �%,!� �'#,#;"�B, # >��-
�&�"'�&�%''"= �&�(!&(�" !�J"�'�1 <�(>>#���!# >�#�A�%;" )%�&*, &#>#)-
'*% /;= 7&�<� �#/" � �%,�' �",�'�D%'#=. �&� ��<;� >��#,�1&# � �%,(;B&"&%
<#A%;# ��%+ (#;# >�)&# ��%+) ���A%1 “"'��";B'�<�” >��%;%'#= # >��;%/(G-
$%<� ,"�%;%'#= ����A�/#�J%1�= &%��#&��## �#<�"'&"�#, ( !�&��*+ �&�(&-
�&���";# !"!#%-;#A� �&!;�'%'#= � >��%/%'##.
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�%�)"'!" �"<'%�", Gerbillus dasyurus, �"�>���&�"'%'" � >%�)"'*+ # !"-
�%'#�&*+ >(�&*'=+ �">"/'�1 �'/##, ��"!", �"(/���!�1 ��"�##, �<#>&",
�#�## # �;D#�". 
;= 7&�<� �#/" +"�"!&%�'" "!&#�'��&B � '�)'�% ��%�=.

"A;G/%'#=, >���%/%''*% � �!&=A�%-'�=A�% 1997 <. � >(�&*'% %<%�
(�,�"#;B) '" >;�$"/!% �%)%'#= �",�%��� 1.25 <" >�!",";#, )&� ()"�&!#
�A#&"'#= �"��! 7&�<� �#/" '%�%;#!# >� �",�%�"�, # >;�$"/B #+ � ��%/'%�
���&"�;=;" 423±45 �2 (�#�. 3.1.2.6). �)"�&!# �"�?�� ,'")#&%;B'� !�(>'%%,
# #+ >;�$"/B ���&"�;=;" � ��%/'%� 862±142 �2 (Gromov et al., 1999, 2000a).
�&%>%'B ��'�>�;#,"?## >���&�"'�&�" ( ��%+ '"+�/#�J#+�= >�/ '"A;G/%-
'#%� ��%/;*+ ���A%1 A*;" �&'��#&%;B'� �*��!�1: ��%/'#% ,'")%'#= ����
/;= �"�?�� ���&"�;=;# 0.89±0.02 (n=12), /;= �"��! — 0.98±0.01 (n=10);
>�;��*% �",;#)#= /��&��%�'*. �*��!#% ,'")%'#= ���� ��#/%&%;B�&�(-
G& � &%'/%'?## >���&�"'�&�%''�1 �%<�%<"?##, #�!;G)"G$%1 ��,��D'��&B
@���#���"'#= ,"�!'(&*+ <�(>>#����!, �A�",(G$#+�= '" ��/�&�%''�1
��'��%, &"!#+, '">�#�%�, !"! �%�%1'*% <�(>>*.

� >��%;%'#=+ >%�)"'!# �"<'%�", !"! # ( >�;(/%''�1 >%�)"'!#, �A'"�(-
D#�"G&�= �&'��#&%;B'� �A���A;%''*% <�(>>#���!# ("<�%<"?##) #, '%-
�!�;B!#+ ()"�&!�� �A#&"'#= �,���;*+ �"�?��, >%�%!�*�"G$#+ ()"�&!#
/�(+-&�%+ #;# A�;BJ%<� )#�;" �",�'�D"G$#+�= �"��!. �� �'�<#+ �;()"-
=+ >�/�A'*% "<�%<"?## ;%<!� �*);%'#&B A;"<�/"�= !�"1'% '%�"�'��%�'�-
�( �"�>�%/%;%'#G ���A%1, ���A%''� >�# '#,!�1 >;�&'��&# >�>(;=?##. �
/�(<#+ �;()"=+ �*/%;%'#G "<�%<"?#1 >���<"%& !��>BG&%�'"= �A�"A�&!"
/"''*+.

�#�. 3.1.2.6.  ����&�"'�&�%''�% �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"��! () # �"�-
?�� (%) >%�)"'!# �"<'%�", Gerbillus dasyurus, '" >;�$"/!% �%)%'#= �",�%��� 1.25
<" � �!&=A�%-'�=A�% 1997 <. (�%'&�";B'*1 %<%�, �,�"#;B). 1 — �",�%&!" >;�$"/-
!#, 2 — <�"'#?" !(�&"�'#!���1 �"�&#&%;B'��&# � �(+�� �(�;% �%!#, 3 — <�"'#?*
()"�&!�� �,���;*+ ���A%1, 4 — ()"�&!# >�;(�,���;*+ ���A%1.
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" �#�. 3.1.2.7 >�!","'� �"�>�%/%;%'#% !�'&(��� >;�&'��&# &�)%! �%<#-
�&�"?#1 ���A%1, )B# ()"�&!# #,�A�"D%'* '" �#�. 3.1.2.6 (/"''*% �A�"A�&"-
'* � #�>�;B,��"'#%� !��>BG&%�'�1 >��<�"��* Home Ranger 1.0"). �"�-
>�%/%;%'#% �"��!, !"! # �;%/��";� �D#/"&B, +"�"!&%�#,(%&�= A�;BJ%1
�"�'��%�'��&BG � ��"�'%'## � �"�>�%/%;%'#%� �"�?��. ���;%/'#% �<�(>-
>#���";#�B � &�# �&)%&;#�� �*�"D%''*+ !;"�&%�", # '" 7&�� ��'��"'##
��D'� <����#&B � �($%�&���"'## &�%+ �&'��#&%;B'� #,�;#���"''*+ "<-
�%<"?#1 ���A%1 7&�<� >�;", ��=,"''*+ � ()"�&!"�# �A#&"'#= �"��!.

�&%>%'B ��'�>�;#,"?## ()"�&!�� �A#&"'#= �"�?�� � >�%/%;"+ !"D/�1
"<�%<"?## (������ = 0.89±0.02) A*;" /��&��%�'� '#D%, )%� ( ���A%1 #, �",-
'*+ "<�%<"?#1 (������ = 0.99±0.01). � �"��! �&%>%'B #'/#�#/(";#,"?## ()"-
�&!�� �A#&"'#= ��&"�";"�B �/#'"!��� �*��!�1 �'% ,"�#�#���&# �& #+ >�#'"/-
;%D'��&# ! &�1 #;# #'�1 "<�%<"?##. �"!#� �A�",��, � >�%/%;"+ >;�$"/!#
'"A;G/%'#1 ��D'� �*/%;#&B &�# �&'��#&%;B'� #,�;#���"''*% � >���&�"'-
�&�% "<�%<"?##, � ���&"� !�&��*+ �+�/#;# �& 3 /� 5 �"�?�� # >� 3–4 �"�!#.
%!�&��*% �,���;*% ���A# '% >�#'"/;%D";# '# ! �/'�1 #, 7&#+ "<�%<"?#1 #
,"'#�";# �A���A;%''*% ()"�&!# �A#&"'#= (Gromov et al., 1999, 2000a).

�!�>%�#�%'&* >� >"�'��( ��"D#�"'#G ,�%�B!��, �&;��;%''*+ '" >;�-
$"/!% '"A;G/%'#1, '" “'%1&�";B'�1 &%��#&��##” (Gromov et al., 2000b)
>�!",";#, )&� �"�?* >�-�",'��( �%"<#�(G& '" “,'"!��*+” # “'%,'"!��*+”
���A%1 ���%<� >�;" (>�/ “,'"!��*�#” >�/�",(�%�"G&�= ���A#, �+�/=$#%
� ���&"� �/'�1 "<�%<"?##, &.%. ���%/#, " >�/ “'%,'"!��*�#” — ���A# #,
�",'*+ "<�%<"?#1). � 7!�>%�#�%'&"+ ()"�&���";# >"�* ;#A� >�&%'?#";B'�
“,'"!��*+” ;#A� “'%,'"!��*+” ,�%�B!��, ( !�&��*+ �%<#�&�#���";# )"�&�-
&( >��=�;%'#1 �#��;GA#�*+ !�'&"!&��, "<�%��#�'*+ "!&�� # 7;%�%'&��
�#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%/%'#=.

� �>�%/%;%''*+ >"�"+ �"�?�� �*=�;%'* “/��#'"'&*” # “>�/)#'%'-
'*%”, >�# 7&�� /��#'"'&* >� �"��% &%;" '%,'")#&%;B'� >�%���+�/#;#
>�/)#'%''*+: 25.0±0.6 < # 23.6±0.5 <, ���&�%&�&�%''�. ����% &�<�, ( ���A%1

�#�. 3.1.2.7.  �"�>�%/%;%'#% !�'&(��� >;�&'��&# �%<#�&�"?#1 �"��! () # �"�?��
(%) Gerbillus dasyurus '" >;�$"/!% �%)%'#= (�A�"A�&!" /"''*+ >���%/%'" � >���-
$BG >��<�"��* HOME RANGER 1.0a). I, II, III — �A���A;%''*% !;"�&%�* �"�-
>�%/%;%'#= �"�?��.



211

7&�<� >�;" �A'"�(D#;"�B /��&��%�'"= !���%;=?#= �%D/( �%>��/(!&#�'*�
���&�='#%� # ��?#";B'*� �&"&(���: Spearmen R=0.387, p=0.02. �'*�# �;�-
�"�#, ()"�&�(G$#% � �",�'�D%'## �"�?* )"$% /��#'#���";# '"/ &%�#
���A=�# ���%<� >�;", !�&��*% '% >�#'#�";# ()"�&#= � �",�'�D%'##.

� �"�?��-���%/%1 (!"&%<��#= “,'"!��*+”) �!",";��B A�;%% �*��!#�
)#�;� �#��;GA#�*+ �,"#��/%1�&�#1, ���A%''� �;%/��"'#1 ," >"�&'%���

�#�. 3.1.2.8.  �",;#)#= � >��%/%'## “'%,'"!��*+” ���A%1 (;%�*% �&�;A#!# � !"D-
/�1 >"�%) # “,'"!��*+” (>�"�*% �&�;A#!#) � 7!�>%�#�%'&"+ >� >"�'��( ��"D#�"-
'#G �"�?�� () # �"��! (%) >%�)"'!# �"<'%�", Gerbillus dasyurus, '" “'%1&�";B-
'�1 &%��#&��##”. �,"#��/%1�&�#=: I — �;%/��"'#%, II — )#�&!", III — >�/�&"�;%-
'#% >�/ )#�&!(, IV — >�/;%,"'#%, V — '";%,"'#%, VI — A�!��"= �&�1!", VII —
>�#'(/#&%;B'"= )#�&!", VIII — ,"$#&'"= �&�1!", IX — "<�%��#= ("&"!"), X — #,-
A%<"'#% !�'&"!&". �� ��# ��/#'"& — ��%/'%% )#�;� #'#?##���"''*+ "!&��. �%�-
&#!";B'*�# J&�#+"�# �A�,'")%'* >�%/%;* �J#A�! ��%/'#+. �?%'!" �",;#)#1: *
p<0.05 (Kruskal-Wallis ANOVA).
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# '";%,"'#1 '" >"�&'%�", &�</" !"! )"�&�&" "<�%��#�'*+ !�'&"!&�� A*;"
'#,!�1, �"�'� !"! )#�;� 7;%�%'&�� �#&(";#,��"''�<� "<�'#�&#)%�!�<�
>��%/%'#=, ���A%''� A�!��*+ �&�%! # >�#'(/#&%;B'*+ )#�&�!.

� ?%;��, �,"#��/%1�&�#= ( “,'"!��*+” �"�?�� A*;# A�;%% /�(D%-
;GA'*�#, )%� ( “'%,'"!��*+” (�#�. 3.1.2.8, ). �($%�&�%''*+ �",;#)#1 �
>��%/%'## “,'"!��*+” # “'%,'"!��*+” �"��! '% �A'"�(D%'� (�#�. 3.1.2.8, %).

��%/# “,'"!��*+” �"�?�� � >=&# >"�"+ �*=�;%'* /��#'"'&* # �(A��/#-
'"'&* (>�/)#'%''*%). �&"&#�&#)%�!#1 "'";#, >�!",";, )&� >��;%/'#% #'#-
?##���";# A�;BJ%% )#�;� �#��;GA#�*+ �,"#��/%1�&�#1, ���A%''� )#�-
&�!, >�/�&"�;%'#1 >�/ )#�&!(, >�/;%,"'#1 >�/ >"�&'%�", " &"!D% ,"$#&'*+
�&�%! # #,A%<"'#= !�'&"!&�� >� ��"�'%'#G � /��#'"'&"�#. �/'"!� #,-,"
'%A�;BJ�<� �AU%�" �*A��!# /��&��%�'*% �",;#)#= >�;()%'* &�;B!� >�
�/'��( >�!","&%;G — ,"$#&'*% �&�1!# (�#�. 3.1.2.9).

�%,(;B&"&* >���%/%''�<� &%�&#���"'#= ��#/%&%;B�&�(G&, )&� '" ��'�-
�% �",;#)#1 � )"�&�&% �#��;GA#�*+ !�'&"!&�� # 7;%�%'&�� �#&(";#,�-
�"''�<� "<�'#�&#)%�!�<� >��%/%'#= � 7;%�%'&"�'*+ �'(&�#>�>(;=?#�'-
'*+ <�(>>#���!"+ >%�)"'!# �"<'%�" ��D'� �*/%;=&B �",'*% ��?#";B'*%
!;"��* # !"&%<��## ���A%1, � )"�&'��&#, “/��#'"'&��” # “>�/)#'%''*+”.
� �%>%�&("�% >��%/%'#= /��#'"'&�� )"�&�&" /%��'�&�"?#1 7;%�%'&��
�#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%/%'#= �($%�&�%''� '#D%, )%� (
>�/)#'%''*+.

��%�A;"/"'#% �#��;GA#�*+ # �#&(";#,��"''*+ �,"#��/%1�&�#1 '"/ "<-
�%��#�'*�#, >� ��%1 �#/#���&#, =�;=%&�= �&;#)#&%;B'�1 ���A%''��&BG >��%-

�#�. 3.1.2.9.  �",;#)#= � >��%/%'## �"�?��-/��#'"'&�� (;%�*% �&�;A#!# � !"D/�1
>"�%) # �"�?��-�(A��/#'"'&�� (>�"�*% �&�;A#!#) � !"&%<��## “,'"!��*+” ���A%1
� 7!�>%�#�%'&"+ >� >"�'��( ��"D#�"'#G. ��&";B'*% �A�,'")%'#= — !"! '" �#�.
3.1.2.8.
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/%'#= ���A%1 � <�(>>#���!"+ >%�)"'!# �"<'%�", +�&= '%;B,= #�!;G)#&B, )&�
"<�%��#�'�% >��%/%'#% #<�"%& �($%�&�%''(G ��;B � >%�#�/ �&"'��;%'#= #%�"�-
+#)%�!#+ �&'�J%'#1. �"!�% ,"!;G)%'#% ��'��*�"%&�= '" &�� @"!&%, )&� )"�&�-
&" "<�%��#�'*+ �,"#��/%1�&�#1 �%D/( “'%,'"!��*�#” �"�?"�# �($%�&�%''�
�*J%, )%� �%D/( “,'"!��*�#”. �",;#)#= � >��%/%'## �%D/( (!","''*�#
!"&%<��#=�# ���A%1 ��#/%&%;B�&�(G&, )&� �'# �>���A'* �&;#)"&B A;#D"1J#+
���%/%1 �& /�(<#+ ���A%1 ���%<� �#/" #, >�-�#/#���(, >�//%�D#�"G& � '#�#
�&'�J%'#=, ��'��"''*% '" #%�"�+## /��#'#���"'#=.

�%��#/�!"= >%�)"'!", Meriones persicus, �(/= >� '%�'�<�)#�;%''*�
;#&%�"&(�'*� /"''*�, �%/%& >�%#�($%�&�%''� �/#'�)'*1 �A�", D#,'#,
'� >�# �*��!�1 >;�&'��&# '"�%;%'#= � >�>(;=?#=+ 7&�<� �#/" �A�",(G&�=
"<�%<"?## �,���;*+ ���A%1 (��<��=', 1949; �">"'=', 1976; �"�+#'", �"-
>#', 1983; Komerovsky, 1987). � )"�&'��&#, �� �'�<#+ �"1�'"+ ���%'##
)#�;%''��&B 7&�<� �#/" ��D%& /��&#<"&B 300 ���A%1/<". � &"!#+ >;�&'*+
>��%;%'#=+ �*/%;=G&�= ,�'* %$% A�;%% �*��!�1 !�'?%'&�"?## ���A%1.
�"A��"&��'*% '"A;G/%'#= &"!D% (!",*�"G& '" ��,��D'��&B �($%�&���"-
'#= !�(>'*+ ,#����)'*+ <�(>>#����! (�"�+#'", 1981; �"�+#'", ��/=!,
1990). � %�&%�&�%''*+ (�;��#=+ ��D%& >��#�+�/#&B �AU%/#'%'#% ��;�-
/*+ ,�%�B!�� #, �",'*+ �*��/!��, >�# 7&�� �A�",(G&�= <�(>>#���!#, �
���&"� !�&��*+ �+�/#& /� 16 ���A%1 (�"�+#'", �">#', 1983).

�#'/�!"= >%�)"'!", Meriones hurrianae — >�%#�($%�&�%''� ,%�'�=/-
'*1 �#/ � /'%�'�1 "!&#�'��&BG (Agrawal, 1967). �)"�&!# �A#&"'#= �"��!
7&�<� �#/" #, ���A%''�, �"�?�� � ,'")#&%;B'�1 �%�% >%�%!�*�"G&�= (�#�.
3.1.2.10), �/'"!� �,���;*% ���A# >�# 7&�� ,"'#�"G& �&/%;B'*% <'%,/��*%
'��* (Prakash, 1962; Fitzwater, Prakash, 1969). � �"��! �� ��% �%,�'* <�/"
>;�$"/B ()"�&!�� �A#&"'#= ���&"�;=;" � ��%/'%� 155±25 �2, ( �"�?�� �
'%�%>��/(!&#�'*1 >%�#�/ — � ��%/'%� 89±14 �2, " � �%,�' �",�'�D%'#=
�/��% A�;BJ% — 159±44 �2. ����&�"'�&�%''"= �&�(!&(�", >�# !�&���1 ()"-
�&!# �A#&"'#= ���A%1, '%,"�#�#�� �& #+ >�;", >%�%!�*�"G&�= (>�# 7&��,
�/'"!�, ( �"��! � �%'BJ%1 �&%>%'#, )%� ( �"�?��), '% �%'=%&�= >� �%,�-
'"� <�/" (Fitzwater, Prakash, 1969).

�%��#&��#";B'�% >��%/%'#% ( 7&�<� �#/" �*�"D%'� �;"A�: �,���;*%
���A# '% �+�"'=G& ,"'#�"%�*% ()"�&!# �A#&"'#= '" ��%� #+ >��&=D%'##,
'� �"�!# >�%�;%/(G& ���#+ ����/#)%1, ���A%''� &�<� D% >�;", � '%>��-
�%/�&�%''�1 A;#,��&# �& <'%,/���1 '��*, &.%. � >�%/%;"+ �&'��#&%;B'�
'%A�;BJ�<� >� �%;#)#'% “=/�"” ()"�&!". %�'�<�)#�;%''*% ;#&%�"&(�-
'*% /"''*% � >��%/%'## 7&�<� �#/" � >�#��/% (Prakash, 1962; Agrawal,
1967; Fitzwater, Prakash, 1969) ��#/%&%;B�&�(G& � '#,!�1 &�;%�"'&'��&# �
�&'�J%'#=+ �%D/( �,���;*�# ���A=�#, '% �>���A�&�(G$%1 @���#���"-
'#G >��)'*+ ��?#";B'*+ ��=,%1.

�'@���"?#= � ��?#";B'�1 �&�(!&(�% 7;%�%'&"�'*+ <�(>>#����! �#'-
/�!�1 >%�)"'!# ��'��"'" '" �%,(;B&"&"+ '"A;G/%'#1 ," '%A�;BJ�1 <�(>-
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>�1 �,���;*+ ���A%1 (3 �"�?" # 6 �"��!) � ��;B%�% >;�$"/BG 90 �2 (Kumari,
Prakash, 1981, 1984). ��&��* 7&�<� #��;%/��"'#= '% >�#��/=& ��?#�<�"��
# >�/��A'*+ /"''*+ � )"�&�&% # '">�"�;%''��&# ��?#";B'*+ "!&��. �(-
/#&B � ��?#";B'�� �"'D#���"'## � 7&�1 <�(>>#���!% ��D'� &�;B!� '"
��'��"'## /"''*+ �A #'#?##���"''*+ 7;%�%'&"+ "<�%��#�'�<� >��%/%-
'#= (>�%�;%/��"'#= # �+�"&!#) # �;%/��"'#= ," >"�&'%���. � (!","''�1
<�(>>#���!% >�=�*% �,"#��/%1�&�#= ,"�%<#�&�#���"'* &�;B!� ( /�(+ �"�-
?�� # &�%+ �"��!. �'#?#"&��"�# A�;BJ#'�&�" "<�%��#�'*+ "!&�� (35 #,
54) A*;# �"�?*, >�#)%� �/#' #, '#+ �&;#)";�= '"#A�;%% �*��!�1 "!&#�-
'��&BG # '">"/"; '" /�(<#+ ���A%1 � 30 �;()"=+. �/'" #, &�%+ �"��! &"!D%
A*;" '"#A�;%% "!&#�'�1 # #'#?##���";" 18 #, 19 ,"�%<#�&�#���"''*+
>�%�;%/��"'#1 # �+�"&�!. �"!#� �A�",��, � /"''�1 <�(>>#���!% ��D'�
�*/%;#&B �/'�<� /��#'#�(G$%<� �"�?", �/'�<� �"�?"-�(A/��#'"'&" #
�/'( /��#'#�(G$(G �"�!(. �&# ���A#, ! &��( D%, �&;#)";#�B �"��1 �*-
��!�1 �"�!#����)'�1 "!&#�'��&BG. ��&";B'*% ,�%�B!# (�"�%? # &�# �"�-
!#) "!&#�'� #,A%<";# !�'&"!&�� � '"#A�;%% "!&#�'*� “=/���” ��;B%�'�1
<�(>>#���!#. ��?#";B'(G �&�(!&(�( � 7&�1 <�(>>#���!% ��D'� �A�,'"-
)#&B !"! #%�"�+#G /��#'#���"'#=, >�#)%� '% &�;B!� ��%/# �"�?��, '� #
��%/# �"��!.

�'/#1�!"= <�;�;">"= >%�)"'!", Tatera indica, '"�%;=%& �&%># # >�;(>(�-
&*'# � !(�&"�'#!���1 �"�&#&%;B'��&BG, </% �A�",(%& /��&"&�)'� �",�%D%'-
'*% >��%;%'#=, � !�&��*+ �,���;*% ���A# ,"'#�"G& � &�1 #;# #'�1 �%�%
#,�;#���"''*% #'/#�#/(";B'*% ()"�&!# �A#&"'#= #;# D#�(& >"�"�# '" �/-

�#�. 3.1.2.10.  �)"�&!# �A#&"'#= )%&*�%+ �"�?�� () # J%�&# �"��! (%) �#'/�!�1
>%�)"'!#, Meriones hurrianae, '" >;�$"/!% �%)%'#= �",�%��� 45�35 � � �%>��/(!-
&#�'*1 >%�#�/ (�"�&-#G'B) (>�: Fitzwater, Prakash, 1969).
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'�1 '��%. �&�& �#/ #'&%'�#�'� ,"�%;=%& '%A�;BJ#% <���/" # >��%;!#, �"�>�-
;�D%''*% � >(�&*''�1 ,�'%, # (�>%J'� !�'!(�#�(G& ,/%�B � )%�'�1 !�*-
��1, Rattus rattus (Idris, Prakash, 1985, 1987). �A�", D#,'# #'/#1�!�1 <�;�;"-
>�1 >%�)"'!# � (�A"'#,#���"''*+ >�>(;=?#=+ �",#&%;B'� �&;#)"%&�= �& &�<�,
)&� '"A;G/"%&�= � >(�&*''*+ A#�&�>"+: ,�%�B!# D#�(& <�(>>#���!"�# )#�-
;%''��&BG /� 70 ���A%1, >�;B,(=�B �A$%1 �#�&%��1 '��.

"A;G/%'#= ," <�(>>#���!�1 >%�)"'�! (6 �"�?�� # 6 �"��!), �&;��-
;%''*+ � >�#��/% # >��%$%''*+ � ��;B%�( >;�$"/BG 90 �2, >�!",";#,
)&� �&'�J%'#= �%D/( �,���;*�# ���A=�#, '%,"�#�#�� �& #+ >�;", ��'�-
�"'*, >�%#�($%�&�%''�, '" �,"#�'�1 "<�%��##. ��?#";B'*1 �"'< ���A#
�?%'#�";# '" ��'��% #'/%!��� /��#'#���"'#=, ��>��&"�;== )#�;� >�A%/
# >��"D%'#1 � !�'@;#!&'*+ �#&("?#=+. �<�%��#�'*% �,"#��/%1�&�#=
>��#�+�/#;# �%D/( ��%�# A%, #�!;G)%'#= );%'"�# <�(>>#���!#, # #'-
/%!�* /��#'#���"'#=, �"��)#&"''*% >� (!","''�1 �+%�%, �"�B#���";# �&
0.53 /� 3.00 ( �"�?�� # �& 0.21 /� 3.75 ( �"��!. �&� >�,��;#;� >�#���#&B
���A=� ���&�%&�&�(G$#% �"'<# �& I ('"#�*�J#1) /� VI (�"�*1 '#,!#1).
�'";#,#�(= �%,(;B&"&* >���%/%''*+ '"A;G/%'#1, "�&��* #��;%/��"'#=
(&�%�D/"G&, )&� ��?#";B'"= ��<"'#,"?#= � <�(>>#���!"+ #'/#1�!�1 <�-
;�;">�1 >%�)"'!# ��'��*�"%&�= '" #%�"�+## /��#'#���"'#=, ���1�&�%'-
'�1 !"! �"�?"�, &"! # �"�!"�. � �"�?�� �A'"�(D%'" >�;�D#&%;B'"= !��-
�%;=?#= �%D/( ��?#";B'*� �"'<�� # �"�!#����)'�1 "!&#�'��&BG: �*��-
!��"'<��*% ���A# �&;#)";#�B �"�*� �*��!#� (���'%� �"�!#���!#. ��%-
/# �"��! �"�!#����)'�% >��%/%'#% A*;� ,"�%<#�&�#���"'� &�;B!� ( /�(+
���A%1 (I # V �"'<").

��&B ��'��"'#= >�;"<"&B, )&� � (�A"'#,#���"''*+ <�(>>#���!"+ 7&�<�
�#/" �!;"/*�"%&�= ;#'%1'"= #%�"�+#= /��#'#���"'#= (Idris, Prakash, 1985,
1987). ��%�&% � &%�, �,"#���&'�J%'#= � &"!#+ <�(>>#���!"+ +"�"!&%�#-
,(G&�= �*��!�1 �&%>%'BG &�;%�"'&'��&# (Idris, Prakash, 1985, 1987). �
��D";%'#G, A�;%% >�/��A'*+ /"''*+ � +"�"!&%�% #�>�;B,��"'#= >���&�"'-
�&�" # ��?#";B'�1 ��<"'#,"?## 7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>-
>#����! T. indica >�!" '%&.

� �"���"&�#�"%��1 !"&%<��## �#/��, ��,��D'�, �&'��#&�= # >%�)"'!"
�G�B%, Taterillus pygargus. 
"''*% � >���&�"'�&�%''�1 �&�(!&(�% >��%;%-
'#1 7&�<� �#/" >�;()%'* '" �%�%�% �%'%<";B�!�1 �"+"�* >�# '"A;G/%'#-
=+ '" >;�$"/!% �%)%'#= �",�%��� 9 <" (Poulet, 1972). ��&"'��;%'�, )&�
�,���;*% ���A# 7&�<� �#/" D#�(& ��%/;�. � ��;�/*+ ,�%�B!�� �A'"�(D#-
�"%&�= !���&!#1, '� #'&%'�#�'*1 >%�#�/ �"��%;%'#=. �,���;*% �"�?* �
�%>��/(!&#�'*1 >%�#�/ ,"'#�"G& �&'��#&%;B'� !�(>'*% ()"�&!# �A#&"-
'#= (>;�$"/BG � ��%/'%� 1100 �2), >%�%!�*�"G$#% ()"�&!# �A#&"'#=
'%�!�;B!#+ �"��!. �,���;*% �"�!# # ��;�/*% ,�%�B!# ,"'#�"G& '%A�;B-
J#% ()"�&!# �A#&"'#= >;�$"/BG �!�;� 500 �2, !�&��*% >%�%!�*�"G&�=
()"�&!"�# �,���;*+ �"�?��. ��%�B!# <�(>>#�(G&�= � '%A�;BJ#% �AU%/#-
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'%'#=. �'";#, ���&"�" 7&#+ <�(>>#����! >�!",*�"%&, )&� �'# �AU%/#'=G&
�",�'�D"G$#+�= ���A%1, � &�� )#�;% /� 5 �,���;*+ �"�?��, /� 10 �,���-
;*+ �"��! # '%�!�;B!� ��;�/*+ ���A%1. �A$%% )#�;� ,�%�B!�� � &"!#+
<�(>>#���!"+ �"�B#�(%& �& 8 /� 34. ��;%% >�/��A'*+ /"''*+ � >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >��%;%'#1 7&�<� �#/" '%&.

�&"!, >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 �"����&-
�%''*+ �*J% >�%/�&"�#&%;%1 >�/�%�%1�&�" Gerbillinae +"�"!&%�#,(%&�=
�;%/(G$#�# '"#A�;%% �A$#�# )%�&"�#: (1) �*��!"= �&%>%'B #'/#�#/("-
;#,"?## ()"�&!�� �A#&"'#= �"��!, '" !�&��*% '"!;"/*�"G&�= >%�%!�*�"-
G$#%�= # �%'%% ��'�>�;#,#���"''*% ()"�&!# �A#&"'#= �"�?��; (2) � �%-
,(;B&"&% >%�%!�*�"'#= ()"�&!�� �A#&"'#= �,���;*+ �",'�>�;*+ ���A%1
�A�",(G&�= (�&�1)#�*% "<�%<"?##, �&'��#&%;B'� #,�;#���"''*% � >��-
�&�"'�&�% �& /�(<#+ >�/�A'*+ �AU%/#'%'#1; (3) �,"#���&'�J%'#= �%D/(
�,���;*�# �"�!"�# � "<�%<"?#=+ ��'��"'* '" &%��#&��#";B'�� /��#'#-
���"'##, " ( �"�?��, ,"'#�"G$#+ �($%�&�%''� >%�%!�*�"G$#%�= ()"�&-
!# �A#&"'#=, @���#�(%&�= #%�"�+#= /��#'#���"'#=, �>���A�&�(G$"=
>��*J%'#G �%>��/(!&#�'�<� (�>%+" �*��!��"'<��*+ ���A%1; (4) (�&�1-
)#�*% >"�'*% ��=,# �&�(&�&�(G&, # >�%�A;"/"G$%1 �&�"&%<#%1 �",�'�-
D%'#= =�;=%&�= >���#�!(#&%&; (5) �"��%;%'#% ��;�/'=!" >��#�+�/#& �
!���&!#% ���!# >��;% �*+�/" #, �*��/!��*+ '��; (6) � �!�')"'#%� �%>��-
/(!&#�'�<� >%�#�/" � "<�%<"?#=+ >��#�+�/#& >%�%�"�>�%/%;%'#% ���A%1,
��>����D/"G$%%�= �A�",��"'#%� ,#����)'*+ <�(>>#����!, � ���&"� !�-
&��*+ �+�/=& !"! ��/�&�%''*%, &"! # '%��/�&�%''*% ���A#. �"!#� �A�"-
,��, �%,�''*% #,�%'%'#= � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" �*�"D%-
'* �;"A� (��D'� <����#&B ;#JB �A (�#;%'## &%'/%'?## "<�%<#���"'#=
>� �!�')"'## �%,�'" �",�'�D%'#=), # �A�",��"'#% "<�%<"?#1 �,���;*+
�",'�>�;*+ ���A%1 >��#�+�/#& !"! � �%,�' �",�'�D%'#=, &"! # � '%�%>��-
/(!&#�'*1 >%�#�/.

3.1.3. ��3'-�-F'"�� 0�,-��$, Microtinae

��%/# �&'��#&%;B'� +���J� #,()%''*+ >�%/�&"�#&%;%1 7&�<� >�/�%-
�%1�&�" ! �"���"&�#�"%��1 !"&%<��## �#/��, � >%��(G �)%�%/B, �;%/(%&
�&'%�&# ;%�'*+ >�;%��! ��/" Clethrionomys, ( !�&��*+ �,���;*% �",�'�-
D"G$#%�= �"�!#, !"! >�"�#;�, &%��#&��#";B'*, " ( �"�?��, ,"'#�"G$#+
>%�%!�*�"G$#%�= ()"�&!# �A#&"'#=, @���#�(G&�= "<�%<"?## (&"! '",*-
�"%�*% !;"'*, Kalela, 1957; Viitala, 1977; Bujalska, Saitoh, 2000) � #%�"�+#-
)%�!�1 ��?#";B'�1 �&�(!&(��1 (Kock, Rohn, 1971; ��J!#'" # /�., 1972;
T#;��, 1972; SJrensen, 1981; ��!�;�� # /�., 1988; ��#>��", �%�A%'G!, 1992;
��#>��", 1993).

�*D"= >�;%�!", Clethrionomys glareolus, J#��!� �"�>���&�"'%'" � ;%-
�"+ ����>* # �">"/'�1 �#A#�#. � �%>��/(!&#�'*1 >%�#�/ (� !�'?" �"�&"
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/� �%�%/#'* �!&=A�=) �,���;*% �"�!# 7&�<� �#/" D#�(& >�%#�($%�&�%''�
��%/;� # ,"'#�"G& �A���A;%''*% ()"�&!# �A#&"'#=. �,���;*% �"�?* �
�%,�' �",�'�D%'#= '"#A�;%% >�/�#D'*, #+ ()"�&!# J#��!� >%�%!�*�"G&-
�= �%D/( ��A�1, " &"!D% � ()"�&!"�# �A#&"'#= �,���;*+ �"��! ("(���,
1951; Mazurkiewicz, 1971; �#��'��, 1979, 1982; Bujalska, 1985; Bondrup-
Nielsen, Ims, 1986; Bujalska, Saitoh, 2000).

� �%,�' �",�'�D%'#= ()"�&!# �A#&"'#= �"��! ,"'#�"G& >;�$"/B �&
33 /� 1323 �2, " ()"�&!# �"�?�� — �& 83 /� 3260 �2 ("(���, 1951; #!#-
&#'", 1972; �#��'��, 1979; 2003; {#<"�%�, 2004). �&�%)%'* �%,�''*% #,-
�%'%'#= �",�%��� ()"�&!�� �A#&"'#= � (�%;#)%'#%� #+ >;�$"/# �& �%�-
'* ! ;%&(: ( �"��! ��%/'#% ,'")%'#= ���&"�;=;# � ">�%;% 147 �2, � #G;%
387 �2; ( �"�?��, ���&�%&�&�%''�, 516 # 1800 �2 (�#��'��, 1979, 2003). �
?%;��, �",�%�* ()"�&!�� �A#&"'#= �"�?�� � �%>��/(!&#�'*1 >%�#�/ � 2-
3 �"," >�%�*J"G& �",�%�* ()"�&!�� �"��!. �� ,"�%�J%'## �%,�'" �",-
�'�D%'#= >;�$"/B ()"�&!�� �"�?�� �($%�&�%''� ��!�"$"%&�= (� ��%/-
'%� /� 59 �2), &�</" !"! ( �"��! ��&"%&�= >�#A;#,#&%;B'� &�1 D% (� ��%/-
'%� 191 �2) (�#��'��, 1979, 2003; �#�&��", 1998). �*=�;%'" >�;�D#&%;B-
'"= !���%;=?#= �",�%��� ()"�&!" �A#&"'#= �"�!# � �%;#)#'�1 %% �*��/!"
(Mappes et al., 1995).

� '")";�� �%�%''%<� �",�'�D%'#= >;�$"/B ()"�&!�� �A#&"'#= �,���-
;*+ ���A%1 �($%�&�%''� (�%;#)#�"%&�=. �"!, >� '"A;G/%'#=� � ���!���-
!�1 �A;"�&#, � @%��";% ��%/'== >;�$"/B ()"�&!�� ���&"�;=;" 750 �2, " �
">�%;% ��,���;" /� 2250 �2 (�;B%'!�, �(A)"'#'��", 1963).

�,���;*% ���A#, !"! >�"�#;�, D#�(& ��%/;� — ��%$%'#% ?%'&��� #+
"!&#�'��&# ," �%,�' �",�'�D%'#= '% >�%�*J"%& 15-20 � ( �"��! # 30-40 �
( �"�?��, )&� ,'")#&%;B'� �%'BJ% ;#'%1'*+ �",�%��� ()"�&!�� �A#&"'#=
(�#�&��", 1998). ��%/;*1 �A�", D#,'# +"�"!&%�%' /;= 7&�<� �#/" # � ,#�-
'#1 >%�#�/, " &"!D% � '")";% �%�'* (�;B%'!�, �(A)"'#'��", 1963).

�/#' #, >�#�%��� �"�>�%/%;%'#= ()"�&!�� �A#&"'#= �,���;*+ �"��! �
�%,�' �",�'�D%'#= >�!","' '" �#�. 3.1.3.1. 
�;= >%�%!�*�"'#= #+ ()"�&-
!�� A*;" '%�%;#!" # '% >�%�*J";" 10% ("(���, 1951). �� /�(<#� /"'-
'*�, /�;= ����%�&'� #�>�;B,(%��1 >;�$"/# ()"�&!�� �,���;*+ �"��! �
(�;��#=+ �",'�1 >;�&'��&# '"�%;%'#= ��D%& �"�B#���"&B �& 12 /�18%.

�;"A�% >%�%!�*�"'#% ()"�&!�� �"��! (!",*�"%& '" �*��!(G �&%>%'B #+
��'�>�;#,"?##, !�&��"= �A%�>%)#�"%&�= "!&#�'�1 �+�"'�1 &%��#&��##:
�"�!# "<�%��#�'� �%"<#�(G& '% &�;B!� '" /�(<#+ �,���;*+ ���A%1 ���%<�
>�;", '� # '" �"�?��, ," #�!;G)%'#%� !�"&!���%�%''*+ >%�#�/�� 7�&�(�"
(�#��'��, 1976", 1979, 1982).

����&�"'�&�%''�% �",�%$%'#% ()"�&!�� �A#&"'#= �,���;*+ �"�?�� �
�%>��/(!&#�'*1 >%�#�/ +"�"!&%�#,(%&�= #'*�# ���A%''��&=�# (�#�. 3.1.3.2).
� ��=,# � �*��!�1 >�/�#D'��&BG ���A%1 7&�<� >�;", #+ ()"�&!# �A#&"'#=
J#��!� >%�%!�*�"G&�= �%D/( ��A�1 # '"!;"/*�"G&�= '" ()"�&!# '%�!�;B-
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�#�. 3.1.3.1.  �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"��! �*D%1 >�;%�!#, Clethrionomys
glareolus, '" >;�$"/!% �%)%'#= �",�%��� 1.2 <" ;%&�� 1948 <. � ���!���!�1 �A;"-
�&#. �>;�J'*% ;#'## — <�"'#?* ()"�&!�� >%�%,#���"�J#+ �"��!, J&�#+��*%
;#'## — <�"'#?* ()"�&!�� �,���;*+ # >�;(�,���;*+ �"��! >%���<� �%�%''%<�
�*��/!". �"J&�#+��"'* �A;"�&# >%�%!�*�"'#= ()"�&!�� ,�%�B!��, �&'��=$#+�= !
�/'�1 ��,�"�&'�1 !"&%<��## (>�: "(���, 1951, � #,�%'%'#=�#).

�#�. 3.1.3.2.  �+%�" >�#��! (�&�%)%'* !�(D!"�#) # >%�%�%$%'#1 (�>;�J'*% #
J&�#+��*% ;#'##) �,���;*+ �"�?�� �*D%1 >�;%�!#, Clethrionomys glareolus, '"
>;�$"/!% �%)%'#= �",�%��� 1.2 <", >�,��;=G$"= �(/#&B �A #+ >���&�"'�&�%''��
�"�>�%/%;%'## # �",�%�"+ ()"�&!�� �A#&"'#=. �#@�"�# (!","'* '��%�" ,�%�B!��
(>�: "(���, 1951, � #,�%'%'#=�#).
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!#+ �"��!. �"! >�!",*�"G& '"A;G/%'#=, !"D/*1 �,���;*1 �"�%? '%!�&���%
��%�= /%�D#&�= '" ()"�&!% �/'�1 �,���;�1 �"�!#, " ,"&%� >%�%+�/#& ! �;%/(-
G$%1, >��;%/��"&%;B'� >%�%�%$"=�B, &"!#� �A�",��, #, �/'�<� ;�!(�" �
/�(<�1 � >�%/%;"+ ���%<� �AJ#�'�<� ()"�&!" �A#&"'#=. ��A�&�%''"= <'%,/�-
�"= '��" �"�?" �"�>�;"<"%&�= �&/%;B'� �& <'%,/��*+ '�� �"��! ("(���,
1951). ��/�A'"= �&�"&%<#= >��%/%'#= �A%�>%)#�"%& �"�?"� ��,��D'��&B �>"-
�#�"&B�= � '"#A�;BJ#� )#�;�� �"��!. � >%�#�/ �>"�#�"'#1 '" ()"�&!% �/-
'�1 �%?%>&#�'�1 �"�!# �/'���%�%''� ��A#�"G&�= 3–4 �"�?" (�#��'��,
1979; ��"'!#'", 1986), " >�# �*��!�1 >;�&'��&# '"�%;%'#= — /� 12 �"�?��
(�#�&��", ��#>��", 2005).

��+�/ �,"#��/%1�&�#1 �%D/( �"�?"�# >�,��;=%& �(/#&B �A #+ #%�"�-
+#)%�!�� �&"&(�%. �� �'�<#+ �;()"=+, %�;# �"�!" '"+�/#&�= '" ()"�&!%
�/'�<� #, �"�?��, �' >�%�;%/(%& /�(<#+ ���A%1 ���%<� >�;", ,"$#$"=, &%�
�"�*�, “>�"��” '" �A;"/"'#% �"�!�1. � ��=,# � 7&#� >�"���%�'� <����#&B
� &%��#&��#";B'�� >��%/%'## ���A%1 7&�<� >�;", �/'"!� �'# �+�"'=G& '%
�%�B ()"�&�! �A#&"'#=, " ;#JB )"�&B &%��#&��##, </% � /"''*1 ���%'&
'"+�/#&�= �"�!" (�#��'��, 1976"). ��&"'��;%'�, )&� #%�"�+#)%�!#1 �&"-
&(� �"�?", �>�%/%;=%�*1 >� )#�;( >�A%/ � �+�"&!"+ � ��>%�'#!"�#, '%
�;#=%& '" %<� �%>��/(!&#�'*1 (�>%+, �?%'#�"%�*1 >� )#�;( !�>(;=?#1
(�#��'��, 1982). 
��#'#�(G$#1 �"�%? "!&#�'� >�%�;%/(%& ���#+ !�'-
!(�%'&�� # � ��=,# � 7&#� �*'(D/%''� >�!#/"%& �"�!( '" /���;B'� >��-
/�;D#&%;B'*1 >%�#�/ ��%�%'# (/� >�;()"�"). � %<� �&�(&�&�#% � �"�!�1
��<(& �>"�#�"&B�= '#,!��"'<��*% �"�?*.

�"�!" �>"�#�"%&�= � �"�?"�#, ��A�"�J#�#�= '" %% ()"�&!%, � &%)%'#%
2–3 /'%1. ��,/'%% �'" #,<�'=%& �"�?�� �� ���%1 <'%,/���1 &%��#&��##, #
�'# �&>�"�;=G&�= '" >�#�!# /�(<�1 �%?%>&#�'�1 �"�!# (�#��'��, 1979,
1982).

�)"�&!# �A#&"'#= ��;�/*+ �"�?�� # �"��! � ,'")#&%;B'�1 �&%>%'#
>%�%!�*�"G&�= # ����%$"G&�= � ()"�&!"�# �,���;*+ �"��!, !"! >�"�#;�,
#+ �"&%�%1 ("(���, 1951). %>�;���,�%;*% ���A# '%�%/!� �A�",(G& ��%-
�%''*% <�(>>#���!# ("<�%<"?##) # ����%�&'� #�>�;B,(G& �/'( <'%,/�-
�(G '��( # �!�(D"G$(G %% &%��#&��#G. �)"�&�!, ,"'#�"%�*1 <�(>>#-
���!�1 �%<�;%&�!, �"�>�;"<"%&�= �A*)'� �'% >�%/%;�� “=/%�” ()"�&!��
�A#&"'#= �,���;*+ ���A%1. �<� >;�$"/B ���&"�;=%& � ��%/'%� 300 �2, &�<-
/" !"! >;�$"/B #'/#�#/(";B'*+ ()"�&!�� ��;�/*+ ���A%1 — 150 �2 (�#-
��'��, 1979). �� �%�% ���&" ��;�/*+ ,�%�B!�� #+ ()"�&!# �A#&"'#= (�%-
;#)#�"G&�= � �",�%�"+ ("(���, 1951). �"�>"/ "<�%<"?#1 ��;�/*+ ���A%1
'")#'"%&�= � �*�%;%'#= �"��! � ��,�"�&% 30–40 /'%1, !�</" �'# <�&��* >�#-
�&(>#&B ! �",�'�D%'#G. ��;�/*% �"�!# �"��%;=G&�= �A*)'� '" �"��&�=-
'#% /� 200 � �& �"&%�#'�!�<� ()"�&!" # ,"'#�"G& ���A�/'(G &%��#&��#G
'" �&*!% #'/#�#/(";B'*+ ()"�&!�� �,���;*+ �"��!. 
#�&"'?#= �"��%;%'#=
# >;�&'��&B >�>(;=?## '"+�/=&�= � �A�"&'� >��>��?#�'";B'�1 ,"�#�#��-
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�&# (�#�&��", 1998). �<�%<"?## ��;�/*+ �"�?��, ��&"G$#%�= >��;% �"��%-
;%'#= ��;�/*+ �"��!, ��<(& �($%�&���"&B /� �%�'* �;%/(G$%<� <�/" (�#-
��'��, 1976A). �"!#� �A�",��, /;= ��;�/'=!" �*D%1 >�;%�!# +"�"!&%�'�
<�(>>���% #�>�;B,��"'#% ()"�&!�� �A#&"'#=.

� ?%;��, �+�"'=%�*% ()"�&!# �A#&"'#= (&%��#&��##) �,���;*+ �"��!
���&"�;=G& ��'��( >���&�"'�&�%''�1 ��<"'#,"?## >��%;%'#1 �*D%1 >�-
;%�!# # >�%/�>�%/%;=G& �",�%$%'#% ()"�&!�� �A#&"'#= �,���;*+ �"�?��
# ��;�/*+ ���A%1.

"A;G/%'#= � �&!�*&*+ ��;B%�"+ >;�$"/BG 0.25 <" (Koskela et al., 1997)
>�,��;#;# (�&"'��#&B, )&� �",�%�* ()"�&!�� �A#&"'#= �",�'�D"G$#+�=
�"��! # �&%>%'B #+ >%�%!�*�"'#= �"�B#�(G& � ,"�#�#���&# �& @",* �%>��-
/(!&#�'�<� ?#!;": ()"�&!# �A#&"'#= �"��!, '"+�/=$#+�= '" >�,/'#+ �&"/#-
=+ A%�%�%''��&#, ,"'#�"G& �#'#�";B'(G >;�$"/B # >%�%!�*�"G&�= � '"#-
�%'BJ%1 �&%>%'#. �� ��%�%'# ��D/%'#= /%&%'*J%1 >;�$"/B ��%<� ()"�&!"
�A#&"'#= (@"!&#)%�!#, ()"�&�! @(�"D#���"'#=) ��!�"$"%&�= /� �#'#�(-
�", &�</" !"! �",�%�* �+�"'=%��1 &%��#&��## (<'%,/���<� ()"�&!") �&"'�-
�=&�= �"!�#�";B'*�#. �%,(;B&"&* 7&#+ '"A;G/%'#1 ��#/%&%;B�&�(G& �
>�;B,( <#>�&%,*, ��<;"�'� !�&���1 �+�"'" &%��#&��## ( �"��! �*D%1 >�-
;%�!# ��=,"'", � >%��(G �)%�%/B, � ,"$#&�1 �*��/!" (Bujalska, 1991; Wolff,
1993).

�%�#�/ ��;�)'�<� ��!"��;#�"'#= /%&%'*J%1 ( �*D%1 >�;%�!# ���&"�-
;=%& 18–20 /'%1, >��;% )%<� �"�!" ��&"�;=%& �*��/�! # >%�%A#�"%&�= �
/�(<(G <'%,/��(G '��( >%�%/ ��D/%'#%� �;%/(G$%<� �*��/!". � '%!�&�-
�*+ �;()"=+ <'%,/��(G '��( >�!#/"%& '% �"�!", " ��;�/*% ,�%�B!#, >�#-
)%� '%�%/!� #,-," "<�%��#�'�<� �&'�J%'#= ! '#� �� �&���'* �"&%�# (�#-
�&��", 1998). �"�!" >��;% ��D/%'#= �&���<� �*��/!" '% >��=�;=%& '#!"-
!�1 ,"A�&* � >%���� �*��/!% # "<�%��#�'� �%"<#�(%& '" >�/�"�&"G$#+
/%&%'*J%1 (�#��'��, 1976�).

�"!#� �A�",��, � �%>��/(!&#�'*1 >%�#�/ � >��%;%'#=+ �*D%1 >�;%�-
!# @���#�(G&�= &�# &#>" 7;%�%'&"�'*+ <�(>>#����!: (1) "<�%<"?## �,���-
;*+ �",�'�D"G$#+�= ���A%1, � ���&"� !�&��*+ �+�/=& /� 6 &%��#&��#-
";B'*+ �"��! # /� 8 �"�?��; (2) >���&*% �%�B#, �AU%/#'=G$#% !���=$#+
�"��! # /%&%'*J%1 � ��,�"�&% /� 20–25 /'%1; (3) �*��/!��*% <�(>>*, ��-
�&"�;=G$#% ��'��( ,#����)'*+ "<�%<"?#1 (Krylov, 1975; �(&%'!��, 1979;
�#��'��, 1979; �#�&��", 1998; Bujalska, Saitoh, 2000). �A�",��"'#% "<�%-
<"?#1 � ,#�'%% ��%�= ��>�=D%'� � #,�%'%'#=�# � >��%/%'## ,�%�B!��: (
'#+ >��#�+�/#& <����'";B'"= >%�%�&��1!", >��*J"%&�= &�;%�"'&'��&B !
����/#)"� # >��=�;=%&�= �&�%�;%'#% ! �!()#�"'#G (�%�<#;%�#), 1970;
Ylönen, Viitala, 1985).

� ,#�'#1 >%�#�/, !"! >�!",*�"G& '"A;G/%'#=, #'/#�#/(";B'*% ()"-
�&!# # �,���;*+, # ��;�/*+ ���A%1 �($%�&�%''� >%�%!�*�"G&�= (�#�.
3.1.3.3).
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�;%/(%& �&�%&#&B, )&�
>�# A;"<�>�#=&'*+ �'%-
J'#+ (�;��#=+ � �&'��#-
&%;B'� �=<!�1 ,#��1 # �A#-
;#%� !����� � >�>(;=?#=+
�*D%1 >�;%�!# �",�'�D%-
'#% >��#�+�/#& # � ,#�'#1
>%�#�/, >�# 7&�� /�;= �",-
�'�D"G$#+�= ���A%1, ��%-
/# !�&��*+ >�%�A;"/"G& �&-
'��#&%;B'� ��;�/*% ,�%�B-
!# ;%&'#+ # ��%''#+ �*��/-
!��, /��&#<"%& 38%. �#�;�
/%&%'*J%1 � �*��/!"+,
��D/%''*+ ,#��1, �&'��#-
&%;B'� '%�%;#!� — � ��%/-
'%� 3.6 (Zejda, 1962). � >�-
>(;=?#=+ � ,#�'#� �",�'�-
D%'#%� ��+�"'=%&�= &%��#-
&��#";B'"= �A���A;%'-
'��&B �"��! # >�//%�D#�"-
%&�= �&'��#&%;B'� �*��!#1 (���%'B "<�%��#�'*+ �,"#��/%1�&�#1 �%D/(
'#�#.

��/��A'*% '"A;G/%'#= ," @���#���"'#%� "<�%<"?#1 �*D%1 >�;%�!#
>���%/%'* ;%&�� # ,#��1 1983–1984 <<. � (�;��#=+ �AJ#�'�1 ��;B%�* >;�-
$"/BG 0.77 <" (Ylönen, Viitala, 1985). � ;%&'#1 >%�#�/ '"�%;%'#% ��;B%�* A*;�
>�%/�&"�;%'� /%�=&BG �,���;*�# �"�!"�# # �%�BG �"�?"�#. �"�!# ,"'#�"-
;# #,�;#���"''*% ()"�&!# �A#&"'#= (�+�"'=%�*% &%��#&��##), &�</" !"! �"�-
?* #�>�;B,��";# >;�$"/B ��%1 ��;B%�*, # #+ ()"�&!# �A#&"'#= J#��!� >%�%-
!�*�";#�B. ��%�B!# (�>%J'� �",�'�D";#�B. � !�'?% �!&=A�= – '")";% '�=A�=
'")";# @���#���"&B�= ,#�'#% "<�%<"?##, � !�&��*+ ()"�&!# # �"��!, # �"�-
?�� J#��!� >%�%!�*�";#�B. �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= �"-
��! ,#��1 A*;" /"D% A�;BJ%1, )%� ( �"�?�� (Karlsson, 1986). � '")";% ,#�*
� ��;B%�% �@���#���";"�B �/'" #, '"#A�;%% !�(>'*+ "<�%<"?#1, ���&�=�J"=
#, >=&# �"��! # /�(+ �"�?��. � ='�"�% "<�%<"?## �&";# �%'%% �&)%&;#�*�#,
>��!�;B!( �"�!# >�#�&(>#;# ! �",�'�D%'#G, # � >��;%/'%1 /%!"/% ='�"�= (
�/'�1 #, '#+ ��/#;�= >%��*1 �*��/�!. � @%��";% ��% �"�!# >�#'%�;# >�
>%����( �*��/!(, # >���&�"'�&�� ��;B%�* � >�%/%;"+ �"'%% �($%�&���"�J#+
"<�%<"?#1 �'��B A*;� >�/%;%'� �%D/( �,���;*�# �"�!"�#. �)"�&!# �"�?��
>�->�%D'%�( J#��!� >%�%!�*�";#�B.

��&��* /�(<�<� #��;%/��"'#= (Karlsson, �s, 1987), ��'��*�"=�B '" �%-
,(;B&"&"+ �%<(;=�'*+ �&;���� �%)%'*+ ,�%�B!�� � ='�"�%-@%��";% 1985 <. '"

�#�. 3.1.3.3. ����&�"'�&�%''�% �"�>�%/%;%'#%
#'/#�#/(";B'*+ ()"�&!�� � >��%;%'## �*D%1
>�;%�!#, Clethrionomys glareolus, � /%!"A�% 1960
<. � ���!���!�1 �A;"�&# '" >;�$"/!% �%)%'#=
�",�%��� 3.3. <". 1 — ;��(J!#, 2 — <�"'#?*
()"�&!�� �"�?��, 3 — <�"'#?* ()"�&!�� �"��!
(>�: �;B%'!�, �(A)"'#'��", 1963).
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>;�$"/!% '"A;G/%'#1 �",�%��� 3.6 <", >�!",";#, )&� # � %�&%�&�%''*+, '#-
)%� '% �<�"'#)%''*+, >��%;%'#=+ ,#��1 �A�",(G&�= "<�%<"?## �,���;*+
���A%1, ,"'#�"G$#+ �/#' #;# /�" �A$#+ <'%,/" � >�%/%;"+ �A$%<� ()"�&!"
�A#&"'#=. �!&#�'��&B ���A%1 � &"!#+ "<�%<"?#=+ �!",";"�B �#'+��'#,#��-
�"''�1, �/'"!� !��>%�"&#�'�<� @(�"D#���"'#= >�# 7&�� '% �&�%)%'�.

%>���%/�&�%''*% '"A;G/%'#= � >�#��/% >�,��;#;# ��A�"&B /"''*%,
'" ��'��"'## !�&��*+ ��D'� �(/#&B � +"�"!&%�% �,"#��/%1�&�#1 �%D/(
���A=�#, �&'��=$#�#�= ! �",'*� >�;���,�"�&'*� !"&%<��#=� # <�(>>"�
(�#�&��", 1998). �,"#��/%1�&�#= �%D/( �,���;*�# ���A=�# �/'�<� >�;"
>�# ,'")#&%;B'�1 >;�&'��&# >�>(;=?## +"�"!&%�#,(G&�= �*��!#� (���-
'%� "<�%��#�'��&#: /�;= ���&�%&�&�(G$#+ !�'&"!&�� ���&"�;=%& �!�;�
90%. ">��&#�, �,"#��/%1�&�#= �%D/( �",'�>�;*�# >"�&'%�"�# +"�"!-
&%�#,(G&�= ,'")#&%;B'�1 )"�&�&�1 �#��;GA#�*+ !�'&"!&�� (�#�. 3.1.3.4).

��# '#,!�1 >;�&'��&# '"�%;%'#= �,"#��/%1�&�#= �,���;*+ �"��! ��-
&"G&�= "<�%��#�'*�#, &�</" !"! /�;= "<�%��#�'*+ !�'&"!&�� ( �"�?��
�'#D"%&�= /� 38%, " /�;= '%1&�";B'*+ # �#��;GA#�*+ ��,�"�&"%& � �(�-
�% /� 57% (�#�&��", 1998).

�,"#��/%1�&�#= �%D/( ���A=�# � >���&*+ �%�B=+ (�"�!# � /%&%'*J"-
�#) # �*��/!��*+ <�(>>"+ A*;# >�%#�($%�&�%''� �#��;GA#�*�# (�#�.
3.1.3.5). � ,#����)'*+ <�(>>#���!"+, >�%/�&"�;=G$#+ ��A�1 '% �"�>"�J#-
%�= #;# )"�&#)'� �"�>"�J#%�= �*��/!��*% <�(>>*, �,"#��/%1�&�#= �%D/(
>"�&'%�"�# ��D'� �A�,'")#&B !"! '%1&�";B'*%.

� '"A;G/%'#=+ ," #�!(��&�%''*�# ��;B%�'*�# <�(>>#���!"�# �*D%1
>�;%�!# >�;()%'* /"''*%
� +"�"!&%�% �,"#��/%1-
�&�#1 # �&�(!&(�% �,"#��-
�&'�J%'#1 �%D/( �,���-
;*�# ���A=�# � �%>��/(!-
&#�'*1 # '%�%>��/(!&#�-
'*1 >%�#�/*, !�&��*% >�-
,��;=G& ���&"�#&B A�;%%
>�;'�% >�%/�&"�;%'#% �
��?#";B'�1 ��<"'#,"?##
7&�<� �#/" (��!�;�� # /�.,
1988, 1989).

"A;G/%'#= >����/#-
;# ," <�(>>"�# �,���;*+
���A%1 (4 �"�?" # 2 �"�!#
� !"D/�1 <�(>>%) � ��;B%-
�"+ >;�$"/BG 36 �2. ��?#-
";B'�% >�;�D%'#% !"D/�-
<� ,�%�B!" �?%'#�";# >�

�#�. 3.1.3.4. ���&'�J%'#% �",;#)'*+ @��� �,"#-
��/%1�&�#1 � �/'�>�;*+ # �",'�>�;*+ /#"/"+
�,���;*+ ���A%1 � %�&%�&�%''*+ >��%;%'#=+ �*-
D%1 >�;%�!#, Clethrionomys glareolus. �,"#��/%1-
�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'&"!-
&��, III — '%1&�";B'*%, IV — �#��;GA#�*% (>�:
�#�&��", 1998).
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���&'�J%'#G #'#?##��-
�"''*+ #� # "/�%���"''*+
%�( "<�%��#�'*+ !�'&"!&��
(����	� ��������
����).

��#'#�(G$%1 >�#,'"�"-
;# ���AB � �"!�#�";B'*�
#'/%!��� /��#'#���"'#=.
�(A/��#'"'&"�# �)#&";#
���A%1, >�/�%�<"�J#+�=
'">"/%'#=� �� �&���'* /�-
�#'"'&" # "&"!��"�J#+, �
���G �)%�%/B, /�(<#+ >"�&-
'%��� >� <�(>>%. ��/)#-
'%''*% ���A# (�(A��/#-
'"'&*) !�"1'% �%/!� #'#-
?##���";# "<�%��#�'*%
�,"#��/%1�&�#= (��!�;�� #
/�., 1988).

�;%/(%& �&�%&#&B, )&�
��?#";B'*% �,"#��/%1-
�&�#= � ��;B%�'*+ <�(>>#-
���!"+ �*D%1 >�;%�!#
A*;# >�%#�($%�&�%''� "<-
�%��#�'*�# (�#�. 3.1.3.6).

��"�'%'#% <#�&�<�"��,
#,�A�"D%''*+ '" �#�.
3.1.3.4 # 3.1.3.6, >�,��;=%&
�/%;"&B ,"!;G)%'#%, )&� ��-
�&'�J%'#% ��'��'*+ &#>��
�,"#��/%1�&�#1 � #�!(��&-
�%''*+ ��;B%�'*+ <�(>>#-
���!"+ �*D%1 >�;%�!# # %�-
&%�&�%''*+ >��%;%'#=+ 7&�-
<� �#/" �",;#)"%&�= � �)%'B
'%,'")#&%;B'�1 �&%>%'#
('%!�&��*% �",;#)#= �A'"-
�(D#�"G&�= &�;B!� � �/'�-
>�;*+ /#"/"+). ��'��'"=
�"��" �,"#��/%1�&�#1
�%D/( �"�?"�# (�#�.
3.1.3.6) >�%/�&"�;%'" "<�%�-
�#�'*�# !�'&"!&"�#

�#�. 3.1.3.5. ���&'�J%'#% �",;#)'*+ @��� �,"#-
��/%1�&�#1 � �%�%1'*+ # �*��/!��*+ <�(>>"+ �
%�&%�&�%''*+ >��%;%'#=+ �*D%1 >�;%�!#,
Clethrionomys glareolus. �A�,'")%'#= !"! '" �#�.
3.1.3.4 (>�: �#�&��", 1998).

�#�. 3.1.3.6. ���&'�J%'#% �",;#)'*+ @��� �,"#-
��/%1�&�#1 � �/'�>�;*+ # �",'�>�;*+ /#"/"+
�,���;*+ ���A%1 � ��;B%�'*+ <�(>>#���!"+ �*-
D%1 >�;%�!#, Clethrionomys glareolus, � �%>��-
/(!&#�'*1 >%�#�/. �,"#��/%1�&�#=: I — "<�%�-
�#�'*%, II — #,A%<"'#% !�'&"!&��, III — �#&("-
;#,��"''*%, IV — �#��;GA#�*% (>�: ��!�;�� #
/�., 1988).
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(83.3%), &�</" !"! �#��;GA#�*% !�'&"!&* �&�%)%'* � �%/!#+ �;()"=+ (6.3%).
�+�/'*1 +"�"!&%� �,"#��/%1�&�#1 �A'"�(D#�"%&�= # ( �"��!. 
�;# "<�%�-
�#�'*+ # �#��;GA#�*+ !�'&"!&�� � �",'�>�;*+ /#"/"+ (38.2% # 38.0%, ��-
�&�%&�&�%''�) >�"!&#)%�!# �/#'"!��*.

� ?%;��, (���%'B "<�%��#�'��&# �� �,"#��/%1�&�#=+ �",'�>�;*+ ���-
A%1 /���;B'� �*��!, >�#)%� ��'��'*�# #'#?#"&��"�# "<�%��#�'*+ !�'-
&"!&�� �*�&(>";# A%�%�%''*% # !���=$#% �"�!#. �"�?* ;#JB � �%/!#+
�;()"=+ �%"<#���";# '" �"��! "<�%��#�'�.

�'";#, )"�&�&* # '">�"�;%''��&# "<�%��#�'*+ �,"#��/%1�&�#1 ��%/#
�"�?�� >�,��;=%& <����#&B � �($%�&���"'## #%�"�+## /��#'#���"'#= (�#�.
3.1.3.7). � 12 <�(>>"+ (#, 33) �*=�;%'* &�;B!� /�% !"&%<��## �"�?�� —
/��#'"'&* # >�/)#'%''*% (�(A��/#'"'&*). � ��&";B'*+ <�(>>"+ ��D'�
A*;� �*/%;#&B %$% �/'( !"&%<��#G — �(A/��#'"'&��. � ���B�# <�(>>"+
�&�%)%'" <#A%;B �/'�<� #, >�/)#'%''*+ �"�?��. "A;G/%'#= ," &�%�=
<�(>>"�# � &%)%'#% ��%<� �%,�'" �",�'�D%'#=  (/� >=&# �%�=?%�) >�!","-
;#, )&� #%�"�+#= /��#'#���"'#= ( �"�?�� # )"�&�&" "<�%��#�'*+ �,"#��-
/%1�&�#1 �%D/( '#�# ��&"�";#�B �&'��#&%;B'� '%#,�%''*�# >��/�;D#-
&%;B'�% ��%�=.

"A;G/%'#= � >�#��/% # ��;B%�"+ ��#/%&%;B�&�(G&, )&� >�//%�D"'#%
�&"A#;B'*+ �&'�J%'#1 � <�(>>#���!"+ �*D%1 >�;%�!# ��'��"'� '" "<-
�%��#�'*+ �,"#��/%1�&�#=+, !�&��*% >�#��/=& ! @���#���"'#G #%�"�-
+## /��#'#���"'#= ��%/# �"�?��, !�'!(�#�(G$#+ ," �"��!; ( �"��! "<-
�%��#�'*% !�'&"!&* �A%�>%)#�"G& &%��#&��#";B'(G #,�;=?#G ()"�&!��
�A#&"'#=. � ��;B%�'*+ <�(>>#���!"+, >�# �&�(&�&�## ��,��D'��&# �",/%;"
&%��#&��##, �A*)'� �",�'�D";"�B &�;B!� �/'" #, /�(+ �"��!. � �&���1
�"�!# 7�&�";B'*% ?#!;* >�%!�"$";#�B, # �;"<";#$% ,"!�*�";��B. ��# (�-

�#�. 3.1.3.7.  �",;#)'*% �"�#"'&* ��<"'#,"?## #%�"�+#)%�!#+ �&'�J%'#1 ��%/#
�"�?�� � ��;B%�'*+ <�(>>#���!"+ �*D%1 >�;%�!#, Clethrionomys glareolus, � �%>-
��/(!&#�'*1 >%�#�/. �&�%;!# >�!",*�"G& '">�"�;%''��&B "<�%��#�'*+ "!&�� (>�:
��!�;�� # /�., 1988, � #,�%'%'#=�#).
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>%J'�� �>"�#�"'## A%�%�%''��&B # ��/* >��#�+�/#;# ( �A%#+ �"��!, '�
�*��/�! �*D#�"; &�;B!� ( �/'�1, A�;%% "<�%��#�'�1 �"�!#.

��?#";B'(G ��<"'#,"?#G ( �*D%1 >�;%�!# ��D'� '",�"&B “<#'�?%'&-
�#)%�!�1”, >��!�;B!( �,���;*% &%��#&��#";B'*% �"�!# #<�"G& ��;B “=/�"”
�",�'�D"G$%1�= <�(>>#���!# ("<�%<"?##). �<�%��#�'*% �,"#��/%1�&�#=
�%D/( �"�!"�# #, ���A%''�, �%D/( �"�?"�# #, �",'*+ !;"'�� >�//%�D#-
�"G& >���&�"'�&�%''(G �A���A;%''��&B &"!#+ "<�%<"?#1 (Bujalska, Grüm,
1989). �<�%<"?## �&;#)"G&�= �/'" �& /�(<�1 )#�;��, >�;���,�"�&'*�
���&"��� # #'/#�#/(";B'*�# +"�"!&%�#�&#!"�# ���A%1 (Bujalska, 1990, 1994).
�'")#&%;B'*% �",�%�* ()"�&!�� �A#&"'#= �,���;*+ �"�?�� �A%�>%)#�"G&
#� /��&(> ! '%�!�;B!#� �"�!"� #, ���&�%&�&�%''�, �>"�#�"'#% � '#�#. �"�-
!# &"!D% ��<(& �>"�#�"&B�= � '%�!�;B!#�# �"�?"�#, >�# 7&�� �"<#'";B'"=
>��A!", ��,'#!"G$"= >��;% >%���<� �>"�#�"'#=, '% >�%>=&�&�(%& >��;%/(-
G$#� �>"�#�"'#=� � /�(<#�# �"�?"�#. � �%,(;B&"&% �� �'�<#+ �*��/!"+
(35.5%) �A'"�(D#�"%&�= �'�D%�&�%''�% �&?���&�� (Ratkiewich, Borkowska,
2000).

� ��%''%-,#�'#1 >%�#�/, %�;# '%& ,#�'%<� �",�'�D%'#=, �'(&�#>�>(-
;=?#�''*% <�(>>#���!# �*D%1 >�;%�!# ?%;#!�� ���&�=& #, '%�",�'�D"-
G$#+�= ���A%1. �+ "!&#�'��&B �'#D"%&�=, # >�/"�;=G$(G )"�&B ��%�%'#
,�%�B!# >����/=& >�/ �'%<�� (�;B%'!�, �(A)"'#'��", 1965; ��#�#', 1970;
#!#&#'", 1980). � ���&"� ,#�(G$#+ <�(>>#����! �+�/#; ��;�/'=! >��;%-
/'%1 (��%''%1) <%'%�"-
?## # �,���;*% ���A#,
�",�'�D"�J#%�= ;%-
&��.

�)#&*�"= 7&� �A-
�&�=&%;B�&��, #�!(��&-
�%''*% <�(>>#���!#,
," !�&��*�# '"A;G/"-
;# � ��;B%�'*+ (�;��#-
=+ � '�=A�= >� @%��";B
� 1979–1986 <<., @���#-
���";# &"!#� �A�",��,
)&�A* � #+ ���&"� �+�-
/#;# ��;�/*% ,�%�B!#,
��D/%''*% ��%'BG (�
��,�"�&% 3–4 �%�=?%�) #
�,���;*% ���A# � ��,-
�"�&% 6–10 �%�=?%� �
#'��;G?#%1 >�;���1
�#�&%�* (��!�;�� #
/�., 1989). � ���&"� !"D-

�#�. 3.1.3.8. ���&'�J%'#% �",;#)'*+ @��� �,"#��-
/%1�&�#1 � �/'�>�;*+ # �",'�>�;*+ /#"/"+ �,���-
;*+ ���A%1 � ��;B%�'*+ <�(>>#���!"+ �*D%1 >�;%�-
!#, C. glareolus, � '%�%>��/(!&#�'*1 >%�#�/. �,"#-
��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'-
&"!&��, III — �#&(";#,��"''*%, IV — �#��;GA#�*%
(>�: ��!�;�� # /�., 1989).
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/�1 #, 12 '"+�/#�J#+�= >�/ '"A;G/%'#%� <�(>>#����! �+�/#;# �",�'�-
D"�J#%�= ;%&�� �"�!" # /�" �"�?", " &"!D% �"�!" # >"�" �"�?��, ��D/%'-
'*+ � "�<(�&%-�%'&=A�%. "A;G/%'#= >����/#;# � '�=A�%-/%!"A�% � ��;B%�%
>;�$"/BG 36 �2, '"+�/#�J%1�= � '% �&">;#�"%��� >��%$%'##.

� ��%''%-,#�'#1 >%�#�/ ,�%�B!# A�;BJ(G )"�&B ��%�%'# >����/#;#
�'(&�# /%�%�=''*+ <'%,/��*+ /��#!��, '"+�/#�J#+�= � ��;B%�%, # �� ��%-
�%''*+ (A%D#$"+, </% �'# �!">;#�";#�B >� '%�!�;B!� ���A%1. �,"#��-
/%1�&�#= �%D/( '#�# �'% (A%D#$ >��#�+�/#;# �%/!�, >�7&��( ," �%�B
>%�#�/ '"A;G/%'#1 ,"�%<#�&�#���"'� ;#JB 296 !�'&"!&��, ��%/# !�&�-
�*+ >�%�A;"/";# '%"<�%��#�'*% (�#�. 3.1.3.8.). ��+�/ �,"#��/%1�&�#1
>�"!&#)%�!# '% ,"�#�%; �& >�;" >"�&'%���, )&�, '"�=/( � �";*� !�;#)%-
�&��� "<�%��#�'*+ !�'&"!&��, �",#&%;B'� �&;#)"%&�= �& �#&("?##, '"A;G-
/"%��1 � �%>��/(!&#�'*1 >%�#�/ (�#�. 3.1.3.6).

�&;#)#&%;B'�1 )%�&�1 >��%/%'#= ���A%1 � #�!(��&�%''*+ <�(>>#���-
!"+ � '%�%>��/(!&#�'*1 >%�#�/ =�;=%&�= ����%�&'�% #�>�;B,��"'#% (A%-
D#$. ��#A;#,#&%;B'� 1/3 �A$%<� ��%�%'# '"A;G/%'#1 � (A%D#$"+ �/'�-
��%�%''� '"+�/#;#�B >� &�# # A�;%% ,�%�B!��. �'";#, #+ !�'&"!&�� >�!"-
,";, )&� (�&�1)#�"= "�#��%&�#= �,"#��/%1�&�#1 >�"!&#)%�!# �&�(&�&��-
�";". �;%/��"&%;B'�, #%�"�+#)%�!#% �&'�J%'#=, ���1�&�%''*% �,���;*�
�"�?"� � �%>��/(!&#�'*1 >%�#�/, >� �!�')"'## �%,�'" �",�'�D%'#= '%
>��=�;=;#�B.


�" �",;#)'*+ �"�#"'&" ��?#";B'�1 �&�(!&(�* — � �%>��/(!&#�'*1
# '%�%>��/(!&#�'*1 >%�#�/* — �*>�;'=G& �",'*% >�>(;=?#�''*% @('-
!?##. ��"!&#)%�!# >�;'�% �&�(&�&�#% "<�%��#�'*+ !�'&"!&�� � ,#����)-
'*+ "<�%<"?#=+ �>���A�&�(%& A;"<�>�;()'��( �*D#�"'#G �#/" � '%A;"-
<�>�#=&'*1 ,#�'#1 >%�#�/, &�</" !"! �%�'�1 # ;%&�� �'(&�#�#/��"= "<-
�%��#=, �A%�>%)#�"G$"= /��&"&�)'*1 (���%'B /#�>%��## ���A%1 � >��-
�&�"'�&�%, ��,/"%& >�%/>��*;!# /;= '"#A�;%% �"?#�'";B'�<� #�>�;B,��"-
'#= �%�(���� ��%/* �A#&"'#= # (�>%J'�<� �",�'�D%'#= (��!�;�� # /�.,
1989).

�+�/'*1 &#> >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%'#1
���1�&�%', >�-�#/#���(, # J#!�&"'�!�1 >�;%�!%, Clethrionomys sikotanensis,
� #�!(��&�%''*+ <�(>>#���!"+ !�&���1 �>#�"'� @���#���"'#% #%�"�+##
/��#'#���"'#= ��%/# �"�?�� (�%�A%'G!, 1990), �/'"!� �#�&%�" #�>�;B-
,��"'#= >���&�"'�&�" # >��%/%'#% 7&�<� �#/" � >�#��/% '% #,()%'*.

��"�'"= >�;%�!", Clethrionomys rutilus, J#��!� �"�>���&�"'%'" '" %�-
�",#1�!�� !�'&#'%'&% — �& �!"'/#'"�## /� 
";B'%<� ���&�!", " &"!D%
'" �%�%��-,">"/% �%�%�'�1 ��%�#!#. �!�;�<## # >��%/%'#G 7&�<� �#/"
>���=$%'* �'�<#% #��;%/��"'#= (��J!#'" # /�., 1972; ��#��J%%�, 
�A-
�#'�!#1, 1984; Gilbert et al., 1986; ��#>��", �%�A%'G!, 1992; ��#>��", 1993;
��!�;�� # /�., 1996). ")";� �%>��/(!&#�'�<� �%,�'" � >�>(;=?#=+ !�"�-
'�1 >�;%�!# �&'��=& ! �%�%/#'% ">�%;=. �(/= >� ��%/'%�( )#�;( 7�A�#�-
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'�� ( A%�%�%''*+ �"��! (�& 5.1 /� 9.2 � �",'*+ �%<#�'"+), )#�;( /%&%'*J%1
� �*��/!"+ (�& 2 /� 13) # !���&!��( #'&%��";( �%D/( >�=�;%'#%� �)%�%/-
'*+ �*��/!�� (20-25 /'%1), 7&�& �#/ +"�"!&%�#,(%&�= �*��!#� �%>��/(!&#�-
'*� >�&%'?#";�� (��J!#'", 1967; ���!�#&#'", �()!��", 1974; �%�#', ��;B-
>%�&, 1982; �(�!��, 1983).

�%�B�" �A�&�=&%;B'�% #��;%/��"'#% �*>�;'%'� �.�. ��J!#'�1 � ��"�-
&��"�# (1972), #,()"�J#�# %�&%�&�%''*% >��%;%'#= !�"�'�1 >�;%�!# �
>�%/<��B=+ �(,'%?!�<� �;"&"( # �";"#��!�<� +�%A&" � 1963-70 <<. � #�-
>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" >;�$"/!"+ �%)%'#= �",�%-
��� 2 <" � ;%&'#% �%�=?* (� #G'= >� "�<(�&). �&� #��;%/��"'#% >�!",";�,
)&� � >�>(;=?#=+ !�"�'�1 >�;%�!# ! '"#A�;%% ��%/;�1 )"�&# '"�%;%'#=
�&'��=&�= �",�'�D"G$#%�= �"�!#, � ���A%''��&# >%�%,#���"�J#%. 
;=
�,���;*+ �"�?�� +"�"!&%�'" A�;%% �*��!"= >�/�#D'��&B, " ! '"#�%'%%
��%/;�1 !"&%<��## ��D'� �&'%�&# >�/�"�&"G$#+ ��;�/*+ ,�%�B!��. ���-
�%/%''*1 � 1970 <. 7!�>%�#�%'& � >�;'*� #,U=&#%� ��%/;�<� '"�%;%'#=
'" �/'�1 #, >;�$"/�! �%)%'#= >�!",";, )&� (D% )%�%, /%�=&B /'%1 ����A�-
/#�J%%�= >���&�"'�&�� ,"�%;=%&�= ��;�/*�# ,�%�B!"�# � ��,�"�&% �!�;�
1 �%�=?". �%�%,#���"�J#% ���A# ��%/# “��%;%'?%�” >�;'��&BG �&�(&�&��-
�";#. �;%/��"&%;B'�, >%�%�%$%'#= ��;�/*+ ,�%�B!�� �>���A�&�(G& �*-
�"�'#�"'#G >;�&'��&# '"�%;%'#= � >�>(;=?#=+ !�"�'�1 >�;%�!#.

�)"�&!# �A#&"'#= A�;BJ#'�&�" >%�%,#���"�J#+ ���A%1 �"�>�;"<";#�B
'" �/'#+ # &%+ D% �%�&"+ '" >��&=D%'## ��%<� ;%&'%<� >%�#�/" #��;%/��"-
'#1. "#A�;BJ#� >��&�='�&��� � ���%� �"�>�;�D%'## �&;#)";#�B ()"�&-
!# �",�'�D"G$#+�= �"��!, # #+ >;�$"/B #'�</" (�%;#)#�";"�B �� �&�-
��1 >�;��#'% ;%&". �)"�&!# '%!�&��*+ �"��! '%,'")#&%;B'� �/�#<";#�B.

�",�%�* # �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= � �>�%/%;%''�1
�%�% ,"�#�=& �& >�;" # ��,�"�&" ,�%�B!��, " &"!D% �& >;�&'��&# >�>(;=?##
# !���'��&# A#�&�>��. ��# �*��!�1 )#�;%''��&# # ;()J%1 �A%�>%)%''�-
�&# !���"�# �,���;*% ���A# ,"'#�";# ()"�&!# �A#&"'#= �%'BJ%1 >;�-
$"/#. � >%�%,#���"�J#+ �"��! >;�$"/B ()"�&!�� �A#&"'#= �"�B#���";"
�& 400 /� 5600 �2 (� ��%/'%� — 1320 �2). �",�'�D"G$#%�= �"�!# ,"'#�"-
;# '"#A�;%% �A���A;%''*% ()"�&!# �#'#�";B'�1 �%;#)#'* (!�7@@#?#%'-
&* #+ >%�%!�*�"'#= �"�B#���";# �& 0.04 /� 0.31). �%�%,#���"�J#% �"�-
?* ,"'#�";# ()"�&!# �A#&"'#= >;�$"/BG �& 400 /� 8800 �2 (� ��%/'%� —
3625 �2), &.%. � 2.5–3 �"," A�;BJ%, )%� ( �"��!. ��7@@#?#%'&* �,"#�'�<�
>%�%!�*�"'#= ()"�&!�� �"�?�� &"!D% A*;# A�;%% �*��!#�# — 0.24–0.73.
�� /"''*� /�(<#+ "�&����, >;�$"/B ()"�&!�� �A#&"'#= ( �,���;*+ �"��!
��D%& /��&#<"&B 3700 �2, " ( �,���;*+ �"�?�� — 6.8 <" (#!#&#'", 1972;
��#��J%%�, 
�A�#'�!#1, 1984; Viitala, Hoffmeyer, 1985). ��# '#,!�1 >;�&'�-
�&# '"�%;%'#= /�;= >%�%!�*�"'#= ()"�&!�� �A#&"'#= �"�?�� '% >�%�*J";"
18%, " ()"�&!# �"��! A*;# >�;'��&BG �A���A;%''*�# (��#��J%%�, 
�A-
�#'�!#1, 1984).
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�)"�&!# �A#&"'#= �",�'�D"G$#+�= �"��!-�%<�;%&�! �A*)'� >%�%!�*-
�"G&�= # )"�&#)'� '"!;"/*�"G&�= '" ()"�&!# >%�%,#���"�J#+ �"��! (#+
�"&%�%1). � !"D/�1 >�;���,�%;�1 �"�!# � &%)%'#% �%,�'" �",�'�D%'#=
��+�"'=%&�= >�;'��&BG �A���A;%''"= )"�&B ()"�&!", >;�$"/B !�&���1, !"!
>�"�#;�, ,'")#&%;B'� >�%�*J"%& �",�%�* ����%�&'� #�>�;B,(%��<� >��-
�&�"'�&�" ���%/'#+ ()"�&!�� �A#&"'#=. �#JB � <�/* >�/U%�" )#�;%''��-
&# ;#A� � '"#�%'%% >�/+�/=$#+ A#�&�>"+ /�;= �A���A;%''�1 &%��#&��##
( �",�'�D"G$#+�= �"��! ��!�"$";"�B /� 30%, " )#�;� �"��! � �,"#�'�
>%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#= /��&#<";� 5.


;= >%�%,#���"�J#+ �"�?��, � �&;#)#% �& �"��!, +"�"!&%�'" '% ��-
'�>�;#,"?#= ()"�&!�� �A#&"'#=, " <�(>>���% #�>�;B,��"'#% D#,'%''�<�
>���&�"'�&�". 
"D% � �"�*+ A;"<�>�#=&'*+ (�;��#=+ # >�# '%�*��!�1
)#�;%''��&# >%�%,#���"�J#% �"�?* �"�>�%/%;=;#�B '" >;�$"/!% �%)%-
'#= '% >��/#'�)!%, " "<�%<"?#=�#. �%&�� 1966 <. �/'" #, &"!#+ "<�%<"?#1 '"
>;�$"/!% �%)%'#= ���&�=;" #, J%�&# >%�%,#���"�J#+ �"�?�� # )%&*�%+
>�;���,�%;*+ �"�?��-�%<�;%&�! �� ,'")#&%;B'� >%�%!�*�"G$#�#�= ()"�-
&!"�# �A#&"'#=. �� ��%�= /%>�%��## )#�;%''��&# � 1968 <. '" �/'�1 #,
>;�$"/�! �%)%'#= �",�%��� 4 <" �A#&";# /�% <�(>>#���!# >%�%,#���"�-
J#+ �"�?�� � >%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#=, >�# 7&�� �"�?* #,
�",'*+ <�(>>#����! �%D/( ��A�1 '% !�'&"!&#���";#.

�)"�&!# �A#&"'#= ��;�/*+ ���A%1 � ,'")#&%;B'�1 �&%>%'# >%�%!�*-
�"G&�= # �/'���%�%''� '"!;"/*�"G&�= '" ()"�&!# �A#&"'#= �,���;*+
���A%1. ��# &"!�� >���&�"'�&�%''�� �"�>�%/%;%'## >�#�(&�&�#% �,���-
;*+ �",�'�D"G$#+�= �"��! >�#��/#& ! ,"/%�D!% >�;���<� ��,�%�"'#=
�"��!-�%<�;%&�!. � ���A%1 >��&#��>�;�D'�<� >�;" >�/�A'�<� 7@@%!&" '%
�*=�;%'� (Gilbert et al., 1986). ��# '%�*��!�1 )#�;%''��&# >�>(;=?##
()"�&!# �A#&"'#= �"�?��, �A�",(G$#+ "<�%<"?##, ��<(& )"�&#)'� >%�%-
!�*�"&B�= � ()"�&!"�# '%�!�;B!#+ �"��!. �"�!#, D#�($#% � �&���'% �&
"<�%<"?#1 �"�?��, ���%�J"G& !�"&!���%�%''*% �*+�/* ," >�%/%;* ���#+
()"�&!�� �A#&"'#= (�"!�#�";B'�% �"��&�='#% — 235 �) >� '">�"�;%'#G !
"<�%<"?#=� �"�?��. �"�?*, � ���G �)%�%/B, &"!D% >��%$"G& D#�($#+ �
�&���'% �"��!. � <�/* >#!" )#�;%''��&# �#&("?#= �%'=%&�=. �",�%�* ()"-
�&!�� �A#&"'#= # ( �"�?��, # ( �"��! ��!�"$"G&�=, �&%>%'B #+ >%�%!�*�"-
'#= (�%;#)#�"%&�=, # �&/%;B'*% "<�%<"?## �,���;*+ �"�?�� �;#�"G&�=.
��;�/*% ,�%�B!# �*&%�'=G&�= #, &%+ �%�&, </% �&�%)"%&�= !�'?%'&�"?#=
>%�%,#���"�J#+ ���A%1.

�"�?* !�"1'% '%�"�'��%�'� #�>�;B,(G& >���&�"'�&�� # >��%$"G&
�",;#)'*% ;�!(�* � >�%/%;"+ ���#+ !�(>'*+ ()"�&!�� �A#&"'#= � �",'*%
>%�#�/* "!&#�'��&#. �&� >�,��;=%& #� #,A%<"&B )"�&*+ !�'&"!&�� /�(< �
/�(<��, ���A%''� >�# '#,!�1 >;�&'��&# '"�%;%'#=. �/'"!� � <�/* �*��!�1
)#�;%''��&# )"�&�&" !�'&"!&�� �"�?�� �($%�&�%''� ��,�"�&"%&.

"A;G/%'#= # 7!�>%�#�%'&*, >���%/%''*% '" (!","''*+ �*J% >;�$"/-
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!"+ �%)%'#=, ��#/%&%;B�&�(G&, )&� � "<�%<"?#=+ �"�?�� @���#�(%&�= #%�"�-
+#= /��#'#���"'#=. 
;= #,()%'#= ��?#";B'*+ �,"#��/%1�&�#1 �%D/( ���-
A=�# 7&�<� >�;" '" �/'�1 #, >;�$"/�! �%)%'#= (�&"'��#;# !;%&!( #, >;%!-
�#<;"�" � /�(�= !"�%�"�#, !(/" '" !���&!�% ��%�= >��%$";# ,�%�B!��, �&-
;��;%''*+ '" &�1 D% >;�$"/!%. �",;#)#= � >��%/%'## �"�?�� � 7&�� 7!�>%-
�#�%'&% >�,��;#;# (�;��'� �",/%;#&B #+ '" &�# !"&%<��## — /��#'"'&*,
�(A/��#'"'&* # >�/)#'%''*%. �"�?*-/��#'"'&* �&;#)";#�B '"#A�;BJ%1
"!&#�'��&BG # �*��!�1 "<�%��#�'��&BG. �"�?*-�(A/��#'"'&* #,A%<";#
!�'&"!&�� � /��#'"'&"�# # >�# #+ >�#A;#D%'## >�#'#�";# >�,( >�/)#'%-
'#=. �!�>%�#�%'&* >�!",";#, )&� >%�%,#���"�J#% �"�?* ,"'#�";# /��#-
'#�(G$%% >�;�D%'#%, &�</" !"! ��;�/*% >�;���,�%;*% �"�?* A*;# >�/-
)#'%''*�#. "#A�;%% �D%�&�)%''*% �+�"&!# >��#�+�/#;# �%D/( &�%�=
�"�?"�#, �&'��=$#�#�= ! !"&%<��## /��#'"'&��. �+ ()"�&!# �A#&"'#= �"�-
>�;"<";#�B � >��&#��>�;�D'*+ (<;"+ >;�$"/!# �%)%'#=, # )"�&*% !�'&"!-
&* �%D/( '#�# A*;# �";��%��=&'*. �%�%,#���"�J#% �"�?* >��=�;=;#
"!&#�'*1 #'&%�%� ! �"�!"�, >�/�"D%''*� � !;%&!(, # >�# 7&�� '% /%��'�&-
�#���";# '#!"!�1 "<�%��##. �%�%�%''*% # !���=$#% �"�!# ��"D/��";#
/�(< � /�(<��. ">��&#�, �"�!#, '% �",�'�D"�J#%�= � >%�#�/ >���%/%'#=
7!�>%�#�%'&�� ;#A� '"+�/#�J#%�= '" �"''#+ �&"/#=+ A%�%�%''��&#, �&'�-
�#;#�B /�(< ! /�(<( �#��;GA#��. �<�%��#�'*% !�'&"!&* >�# ��"D#�"'##
'%>�;���,�%;*+ ���A%1 '% ,"�%<#�&�#���"'*.

����%/%''*% '"A;G/%'#= # 7!�>%�#�%'&* >�,��;#;# "�&��"� (��J!#-
'" # /�., 1972) �/%;"&B ,"!;G)%'#%, )&� �,"#�'"= "<�%��#�'��&B ( �",�'�D"-
G$#+�= �"��! �>���A�&�(%& #+ >���&�"'�&�%''�1 �%<�%<"?##. �%�"�+#=
/��#'#���"'#= ��%/# �"�?�� (>��=/�)#�"%& #�>�;B,��"'#% >���&�"'�&�"
'% &�;B!� � >�%/%;"+ �/'�1 "<�%<"?##, '� # ��%1 �#!��>�>(;=?## � ?%;��.
��'!(�%'&'*% �&'�J%'#= � �#/% #%�"�+## /��#'#���"'#= '% >��=�;=G&�=
� (�;��#=+ '#,!�1 >;�&'��&# '"�%;%'#=, �/'"!� � <�/* >�/U%�" )#�;%''��-
&# !�'!(�%'?#= �A��&�=%&�=, # �&'�J%'#= /��#'#���"'#=->�/)#'%'#= �&"-
'��=&�= A�;%% '">�=D%''*�#. �%��#&��#";B'�% >��%/%'#% �"��! # #%�"�-
+#= /��#'#���"'#= ��%/# �"�?�� =�;=G&�= >��%/%')%�!#�# �%+"'#,�"�#,
�A%�>%)#�"G$#�# "/">&#�'*% #,�%'%'#= ���A$%�&�" <�*,('�� � ,"�#�#-
���&# �& (�;��#1 �'%J'%1 ��%/* # >;�&'��&# >�>(;=?## (��J!#'" # /�.,
1972).

"A;G/%'#= ," 13 #�!(��&�%''*�# <�(>>#���!"�# !�"�'�1 >�;%�!#
(>� 2 �"�!# # 4 �"�?" � !"D/�1) � ��;B%�"+ >;�$"/BG 36 �2 � '%�!�;B!#�#
/%�%�=''*�# <'%,/��*�# /��#!"�# >�,��;#;# /�>�;'#&B �"'%% >�;()%'-
'*% ��%/%'#= �A #%�"�+## /��#'#���"'#= ��%/# �"�?�� (��#>��", �%�A%-
'G!, 1992; ��#>��", 1993; ��!�;�� # /�., 1996).

�'";#, /#'"�#!# )"�&�&* "<�%��#�'*+ !�'&"!&�� � #�!(��&�%''*+
<�(>>#���!"+ �*=�#; /�" �"�#"'&" �&"'��;%'#= ��?#";B'*+ �&'�J%'#1.
��# �"�#"'&% I (� 6 <�(>>#���!"+) )#�;� "<�%��#�'*+ �,"#��/%1�&�#1 (�%-



230

;#)#�";��B /� 8-11 /'= � ���%'&" @���#���"'#= <�(>>#���!# # ,"&%� �&"-
A#;#,#���";��B '" (���'%, >�%�*J"G$%� >%���'")";B'*1 (� 1-1 /%'B) � 2
�",". ��# �"�#"'&% II (&"!D% � 6 <�(>>#���!"+) )#�;� "<�%��#�'*+ !�'&"!&��
'" >��&=D%'## ��%<� ��%�%'# '"A;G/%'#1 A*;� '%A�;BJ#�. ��(>>#���!#
� �",'*�# �"�#"'&"�# @���#���"'#= ��?#";B'*+ �&'�J%'#1 �",;#)";#�B
# '" @",% #+ �&"A#;#,"?## >� "A��;G&'��( # �&'��#&%;B'��( )#�;( �",-
;#)'*+ &#>�� !�'&"!&��: >�# �"�#"'&% I )"�&�&" �,"#��/%1�&�#1 ���&"�;=;"
� ��%/'%� 4.4 ," 1 )"� '"A;G/%'#1, " >�# �"�#"'&% II — ;#JB 1.6.

���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � <�(>>#���!"+ � �",-
'*�# �"�#"'&"�# �&"'��;%'#= ��?#";B'�1 �&�(!&(�* >�!","'� '" �#�.
3.1.3.9.

��# �"�#"'&% I >�%�A;"/";# "<�%��#�'*% �,"#��/%1�&�#= (70-80% �&
�A$%<� )#�;" !�'&"!&��). ">��&#�, >�# �"�#"'&% II )#�;� "<�%��#�'*+
!�'@;#!&�� A*;� �($%�&�%''� �%'BJ#�, ���A%''� � /#"/"+ �"��! # �",-
'�>�;*+ ���A%1. �*=�;%''*% �",;#)#= �&�",#;#�B '" #%�"�+## /��#'#-
���"'#= ��%/# �"�?�� (�#�. 3.1.3.10). � <�(>>#���!"+, </% �&"'��;%'#%
�&'�J%'#1 >��#�+�/#;� � ���&�%&�&�## � �"�#"'&�� I, � �"�'�1 �%��=&'�-
�&BG ��<;" �@���#���"&B�= #%�"�+#)%�!"= �&�(!&(�" A%, �(A/��#'#�(G-
$#+ �"�?�� (�#�. 3.1.3.10, ) ;#A� � �/'#� #;# /�(�= �(A��/#'"'&"�# (�#�.
3.1.3.10, %). # � �/'�1 #, &"!#+ <�(>>#����! '% A*;� /�(+ �(A/��#'"'&��,
!"! >�# �"�#"'&% II (�#�. 3.1.3.10, �). ����%/%''*% '"A;G/%'#= >�!",";#,
)&� ( �"�?�� � ��;B%�'*+ <�(>>#���!"+ @���#�(%&�= #%�"�+#= /��#'#��-
�"'#=, ��'��"''"= '" "<�%��#�'*+ �,"#��/%1�&�#=+ (��#>��", �%�A%'G!,

�#�. 3.1.3.9.  ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � �/'�>�;*+ # �",-
'�>�;*+ /#"/"+ �,���;*+ ���A%1 � ��;B%�'*+ <�(>>#���!"+ !�"�'�1 >�;%�!#,
Clethrionomys rutilus. �"�#"'& I — ;%�*% �&�;A#!#, �"�#"'& II — >�"�*% �&�;A#-
!#. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'&"!&��, III — �#&(";#,�-
�"''*%, IV — �#��;GA#�*% (>�: ��#>��", �%�A%'G!, 1992).
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1992). �%�"�+#)%�!"= �&�(!&(�" �A;"/"%& �>�%/%;%''�1 >;"�&#)'��&BG,
�*�"D"G$%1�= � '";#)## #;# �&�(&�&�## /�(+ �"�?��-�(A/��#'"'&��. �
��D";%'#G, "�&��* '% >�=�'=G& A#�;�<#)%�!#1 ��*�; 7&#+ �",;#)#1.

|���#���"'#% /�(+ �"�#"'&�� <�(>>#����!, �",;#)"G$#+�= >� (���-
'G "<�%��#�'*+ �,"#��/%1�&�#1, ��D%& A*&B ��=,"'� � �%,�''*�# #,�%-
'%'#=�# � >��%/%'## !�"�'�1 >�;%�!#. ��(>>* � �*��!#� (���'%� "<�%�-
�## (�"�#"'& I) '"+�/#;#�B >�/ '"A;G/%'#%� � ">�%;%-#G;%, &.%. � >%�#�/
"!&#�'�<� �",�'�D%'#= ���A%1 � >�>(;=?#=+ 7&�<� �#/" (Fuller, 1969; �(>-
�#='��", "(���, 1986). ��% <�(>>* � '#,!#� (���'%� "<�%��## (�"�#"'&
II) A*;# �@���#���"'* �"''%1 �%�'�1 (�"�&-">�%;B) ;#A� � !�'?% ;%&" —
'")";% ��%'# ("�<(�&-�%'&=A�B). �%� '% �%'%%, �� ��%+ <�(>>"+ ,�%�B!#
A*;# �%>��/(!&#�'� "!&#�'*�#, �"�!# (�>%J'� �",�'�D";#�B # >�#'�-
�#;# >�&���&�� /"D% � !�'?% �%'&=A�=. �"!#� �A�",��, �",;#)#= � @���#-
���"'## ��?#";B'*+ �&'�J%'#1 '% ��=,"'* � �;#='#%� �%,�''*+ (�;�-
�#1 (��#>��", �%�A%'G!, 1992).

�(/= >� '"A;G/%'#=� � ��;B%�"+, �"�?* !�"�'�1 >�;%�!# '% >�#'#�"-
G& ()"�&#= � ���>#&"'## >�&���&�", >��!�;B!( #,A%<"G& ,"+�/#&B � <'%,-
/��*% /��#!#, </% '"+�/=&�= !���=$#% �"�!# � /%&%'*J"�# (�.�. ��#>�-
�", ;#)'�% ���A$%'#%).

� ,#�'#1 >%�#�/ � >�>(;=?#=+ !�"�'�1 >�;%�!# �A�",(G&�= "<�%<"?##
�",'�>�;*+ ���A%1 (Sealander, 1966; West, 1977). �%'/%'?#= "<�%<#���"'#=
'")#'"%& >��=�;=&B�= � !�'?% '�=A�= # /��&#<"%& �"!�#�(�" � @%��";%
(�#�. 3.1.3.11). � ,#�'#1 >%�#�/ ,"�%<#�&�#���"'� >�/"�;=G$%% A�;BJ#'-
�&�� �;()"%� (76.5%), !�</" /�% ���A# �/'���%�%''� >�>"/";# � ;��(J!(.
��%/# '#+ >"�* �"��! ���&"�;=;# 38.5%, >"�* �"�?�� — 15.4%, � ��&";B'*+
�;()"=+ — �",'�>�;*% ,�%�B!#. �%'/%'?#= "<�%<#���"''��&# ���>"/"%& ��

�#�. 3.1.3.10.  �",'*% �"�#"'&* (-�) ��<"'#,"?## #%�"�+#)%�!#+ �&'�J%'#1 ��%-
/# �"�?�� � ��;B%�'*+ <�(>>#���!"+ !�"�'�1 >�;%�!#, Clethrionomys rutilus. �&�%;-
!# (!",*�"G& '">�"�;%''��&B "<�%��#�'*+ "!&�� (>�: ��#>��", �%�A%'G!, 1992, �
#,�%'%'#=�#).
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�'#D%'#%� "<�%��#�'��&# �� �,"#��/%1�&�#=+ ���A%1 �/'�<� >�;". � ,#�-
'#1 >%�#�/ >�>(;=?#= ���&�#& #, '%A�;BJ�<� )#�;" �,���;*+ '%�",�'�D"-
G$#+�= ���A%1 # ��;�/*+ ,�%�B!��, �&'��=$#+�= >�%#�($%�&�%''� ! >��-
;%/'%1 <%'%�"?##, >�=�#�J%1�= � &%)%'#% >��J%/J%<� �%,�'" �",�'�D%-
'#=. �&# ��;�/*% ���A# /��&#<"G& >�;���1 ,�%;��&# &�;B!� � '"�&(>;%'#-
%� �%�'*. ��#)#'* �A�",��"'#= ,#����)'*+ "<�%<"?#1 !�"�'�1 >�;%�!#
/� !�'?" '% =�'*, +�&= �*�!","'� >�%/>�;�D%'#%, )&�, <�(>>#�(=�B, ,�%�B-
!# !��>%'�#�(G& /�>�;'#&%;B'*% >�&%�# 7'%�<## � ,#�'#1 �%,�' (West,
1977).

��;%�!" �">>%�", Clethrionomys gapperi, '"�%;=%& ;%�" � �%�%�'*+ #
?%'&�";B'*+ �%<#�'"+ �%�%�'�1 ��%�#!#. � �(���*+ (�;��#=+ ��!&#!#
>%��*% �*��/!# ( 7&�<� �#/" >�=�;=G&�= &�;B!� � !�'?% �"= — '")";%
#G'=, >��;%/'#% — � !�'?% "�<(�&" #;# '")";% �%'&=A�=. ���/�;D#&%;B-
'��&B A%�%�%''��&# ���&"�;=%& 21 /%'B, ��%/'%% )#�;� /%&%'*J%1 � �*-
��/!% — 6.0. %!�&��*% �"�!# >�#'��=& /� )%&*�%+ �*��/!�� ," �%,�'
�",�'�D%'#=. 
%&%'*J# >�!#/"G& �"&%�#'�!�% <'%,/� >� �!�')"'## >%-
�#�/" ��;�)'�<� ��!"��;#�"'#= (� ��,�"�&% 16–17 /'%1); � /�(<#+ �;()"-
=+ �"�!" ��&"�;=%& #+ � �&"��� <'%,/% # '"+�/#& �%A% '���% (A%D#$%. ��%-
'BG >�>(;=?#= ���&�#& >�%#�($%�&�%''� #, '%>�;���,�%;*+ �%<�;%&�!,
" ()"�&���"�J#% � �",�'�D%'## �"�!# ,#��1 ���&"�;=G& '% A�;%% 7% �&
#+ �A$%<� )#�;" (Stebbins, 1976; Mihok, 1979; Clulow et al., 1982). � '"#-
A�;%% !�#&#)%�!#� @"!&��"�, �& !�&��*+ ,"�#�#& A;"<�>�;()'�% �*D#�"-
'#% >�>(;=?#1 >�;%�!# �">>%�", �;%/(%& �&'%�&# ��%''#% ,"����,!#, �(-
���*% ,#�'#% +�;�/" # �%�%''%% &"='#% �'%<" (Merritt, 1985).

�#�. 3.1.3.11. �%;#)#'* #'/%!�" "<�%<#���"''��&# (�%�&#!";B'"= J!";"), �*)#�-
;%''*% >� �%,(;B&"&"� >��&��'*+ �&;���� !�"�'�1 >�;%�!#, Clethrionomys rutilus,
'" >;�$"/!% �%)%'#= �",�%��� 1 <" � #G;= 1972 <. >� #G'B 1973 <. ���#,�'&";B'"=
J!";" — �%�=?* (>�: West, 1977).
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���;%/��"'#% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%'#1 >�-
;%�!# �">>%�", >���%/%''�% � 1976-1978 <<. � �"'"/% '" >;�$"/!% �%)%'#=
�",�%��� 18 <" (Mihok, 1979), >�!",";�, )&� � �%�%''%-;%&'#1 �%,�' (� �"=
>� �%'&=A�B) >�=�*% "<�%��#�'*% �,"#��/%1�&�#= �%D/( �,���;*�# ���-
A=�# �&'��#&%;B'� �%/!# (�(/= >� /�;% ,�%�B!�� �� �;%/"�# �"', !�&��"= '%
>�%�*J"%& 1%). �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���;*+ �"�?�� # �"-
��! � �%,�' �",�'�D%'#= �&�"D%'� '" �#�. 3.1.3.12. � �%>��/(!&#�'*1 >%-
�#�/ �,���;*% �"�!# ,"'#�"G& �A���A;%''*% #;# �;"A� >%�%!�*�"G$#%-
�= ()"�&!# �A#&"'#=. Z�&= '" �#�. 3.1.3.12,  >�!","'� )"�&#)'�% >%�%!�*-
�"'#% '%�!�;B!#+ ()"�&!��, @"!&#)%�!# � !"D/*1 ���%'& ��%�%'# �'# A*;#
>�"!&#)%�!# �A���A;%''*�#. ">��&#�, ()"�&!# �A#&"'#= �,���;*+ �"�-
?�� ,'")#&%;B'� >%�%!�*�"G&�= # �A�",(G& "<�%<"?##, � ���&"� !�&��*+
�+�/#& /� J%�&# ���A%1 7&�<� >�;". �)"�&�! !"D/�<� �"�?" >%�%!�*�"%&
()"�&!# '%�!�;B!#+ �,���;*+ �"��!. �/'"!� &"!#% "<�%<"?##, !"! >�!",*�"-
G& /"''*% >��&��'*+ �&;����, '% �&;#)"G&�= �*��!�1 �&"A#;B'��&BG #
�($%�&�(G& �&'��#&%;B'� !���&!#1 >%�#�/ ��%�%'#. �%,(;B&"&* >��&��-
'*+ �&;���� &"!D% >�,��;=G& >�%/>�;�D#&B, )&� /;= >�;%�!# �">>%�" +"-
�"!&%�'* >���#�!(#&%& # �&�(&�&�#% (�&�1)#�*+ >"�'*+ ��=,%1. �� ��=!��
�;()"%, '# �/#' #, �,���;*+ �"�?�� '% '"+�/#;�= '" >;�$"/!% �%)%'#=
>��&�=''� �=/�� � !"!�1-'#A(/B �/'�1 �,���;�1 �"�!�1.

��;�/*% ,�%�B!# �>%��*% >�>"/";# � ;��(J!# � ��,�"�&% �!�;� 30 /'%1.
�+ >���&�"'�&�%''�% �"�>�%/%;%'#% (!",*�"%& '" �&�(&�&�#% ,"�%&'�1 ��=,#
� ()"�&!"�# �,���;*+ �"��!. �;%/��"&%;B'�, &%�'*% �,"#���&'�J%'#= �%D-
/( �"�!�1 # %% >�&���&��� �<�"'#)#�"G&�= #�!;G)#&%;B'� >%�#�/�� ��-
;�)'�<� ��!"��;#�"'#=.

� ,#�'#1 >%�#�/ >;�$"/B #'/#�#/(";B'*+ ()"�&!�� (minimum convex
polygon) �"�?�� # �"��! ���&"�;=%& 0.15 # 0.10 <", ���&�%&�&�%''� (Iverson,
Turner, 1972b).

� >�;%�*+ (�;��#=+
>���%/%'* 7!�>%�#�%'&*
� ?%;BG #,()%'#= ��,��D-
'�<� �;#='#= "<�%��#�'*+
�,"#��/%1�&�#1, #'#?##-
���"''*+ �,���;*�# ���-
A=�#, '" >��%/%'#% ��;�/-
'=!" (Watts, 1970a). � +�/%
7&#+ 7!�>%�#�%'&�� '" )%-
&*�%+ >;�$"/!"+ �%)%'#=
(�",�%��� �!�;� 4 <" !"D-
/"=) >���%;# >�%/�"�#&%;B-
'*% �&;��* /;= �*=�;%'#=
��%/;�<� '"�%;%'#=. �"&%�

�#�. 3.1.3.12. �"�>�%/%;%'#% ()"�&!�� �A#&"'#=
(minimum area home range) �,���;*+ �"��! () #
�"�?�� (%) >�;%�!# �">>%�", Clethrionomys
gapperi, � �%>��/(!&#�'*1 >%�#�/ '" >;�$"/!%
�",�%��� 425�425 � � #G;%-"�<(�&% 1977 <. (>�:
Mihok, 1979).
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'" �/'�1 >�;��#'% !"D/�1 >;�$"/!# �*;��#;# ��%+ �,���;*+ �"�?��, "
�&��(G >�;��#'( #�>�;B,��";# � !")%�&�% !�'&��;=. ���;% #,U=&#= �,���-
;*+ �"�?�� '" &�%+ >;�$"/!"+ ,'")#&%;B'� (�%;#)#;"�B )#�;%''��&B �%<�-
;%&�!, " #+ >�=�;%'#% '" ����A�D/%''�1 &%��#&��## >��#,�J;� '" &�#
'%/%;# �"'BJ%, )%� '" !�'&��;B'*+ ()"�&!"+. �%,(;B&"&* 7!�>%�#�%'&��
��#/%&%;B�&�(G&, )&� >�#�(&�&�#% �,���;*+ �"�?�� �!",*�"%& ,"�%&'�% �;#-
='#% '" >��%/%'#% ��;�/*+ ���A%1. � )"�&'��&#, /��#'#�(G$#% �"�?*
��<(& �<�"'#)#�"&B #+ /��&(> ! ;��(J!"�.

���%/%'#% >�;%�!# �">>%�" #,()";# &"!D% � ;"A��"&��'*+ (�;��#=+
>�# >"�'�� ��"D#�"'## '" “'%1&�";B'�1 &%��#&��##” (Mihok, 1976).
�%�&* >�!",";#, )&� � �",'�>�;*+ /#"/"+ /��#'#���";# �",�'�D"G$#-
%�= �"�!#, >�# 7&�� �,"#��/%1�&�#= �%D/( >"�&'%�"�# >��=�;=;#�B �
�#��;GA#��1 @���%. �� /�(<#� /"''*�, � "'";�<#)'�1 7!�>%�#�%'-
&";B'�1 �#&("?## /��#'#���";# �"�?*, >��=�;=�J#% "<�%��#G >� �&-
'�J%'#G ! �"�!"�, %�;# �'# �&'��#;#�B ! !"&%<��## ���A%1, '% >�#'#-
�"�J#+ ()"�&#= � �",�'�D%'## (Johst, 1967, ?#&. >� Mihok, 1976). ��#
��"D#�"'## ���A%1 �/'�<� >�;" �*=�;%'" ,'")#&%;B'"= /�;= 7;%�%'&��
"<�%��#�'�<� >��%/%'#=, " &"!D% #,A%<"'#% !�'&"!&�� � >"�&'%��� (�#�.
3.1.3.13).

��%/# �"��! /��#'#���";# ���A#, �&'��=$#%�= ! �&"�J%1 ��,�"�&'�1
!"&%<��## ;#A� '"+�/#�J#%�= '" A�;%% >�,/'#+ �&"/#=+ A%�%�%''��&#. ��-

�*J%''"= "<�%��#�-
'��&B A%�%�%''*+ �"-
��! �>�;'% ��<;"�(-
%&�= � >��=�;%'#=�#
&%��#&��#";B'�<�
>��%/%'#=, !"! # (
/�(<#+ �#/�� ��/"
Clethrionomys.

� �"�?�� )%&!�1
,"�#�#���&# �%D/(
+"�"!&%��� �,"#��-
/%1�&�#1, � �/'�1 �&�-
��'*, # �"���1 &%;",
��,�"�&�� # �%>��-
/(!&#�'*� �&"&(���,
� /�(<�1 �&���'*, '%
�*=�;%'�. �%� '% �%-
'%%, �%,(;B&"&* >��-
�%/%''*+ 7!�>%�#-
�%'&�� '% >��&#���%-
)"& ��,��D'��&# �(-

�#�. 3.1.3.13. ���&'�J%'#% �",;#)'*+ @��� �,"#-
��/%1�&�#1 � �/'�>�;*+ # �",'�>�;*+ /#"/"+ ( >�-
;%�!# �">>%�", Clethrionomys gapperi, � &%�&"+ >"�-
'�<� ��"D#�"'#=. '" “'%1&�";B'�1 &%��#&��##”.
�,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#%
!�'&"!&��, III — �#&(";#,��"''*% "<�'#�&#)%�!#%,
IV — �#��;GA#�*% (>�: Mihok, 1976).
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$%�&���"'#= #%�"�+## /��#'#���"'#= ��%/# ���A%1 7&�<� >�;" � %�&%�&�%'-
'*+ (�;��#=+ (Mihok, 1976).

"A;G/%'#= ," ���%�BG >"�"�# � (�;��#=+ '%��;# >�!",";#, )&� � )%&*-
�%+ #, '#+ �"�?* # �"�!# (�&�"#�";# �&/%;B'*% <'%,/", %�;# #+ >��%$";# �
�/'( !;%&!( �",�%��� 1.3�1.3 � (McGuire, 1997). � &%+ >"�"+, </% �"�?* ,"'#-
�";# �A$%% <'%,/� � �"�!"�#, �'# '% >��=�;=;# '#!"!�1 ,"A�&* � >�&��-
�&�%, +�&= >"��#�'�% >�#�(&�&�#% �"�?" � <'%,/% �>���A�&���";� ��<�%�"-
'#G /%&%'*J%1. �"!�% >��%/%'#% �"�?�� &#>#)'� /;= �'�<#+ �#/�� <�*,(-
'�� �� �;"A*�# >"�'*�# ��=,=�#.

��"�'�-�%�"= >�;%�!", Clethrionomys rufocanus, J#��!� �"�>���&�"'%-
'" � ;%�'�1 >�;��% �& �!"'/#'"��!�<� >�;(��&���" /� 
";B'%<� ���&�!".
�",�'�D%'#% � >�>(;=?#=+ 7&�<� �#/" >��#�+�/#&, >�%#�($%�&�%''�, �
">�%;= >� '�=A�B. %!�&��*% ���A# #, >%��*+ (�%�%''#+) �*��/!�� �&"-
'��=&�= >�;���,�%;*�# � &%!($#1 �%,�' �",�'�D%'#=, " ��;�/'=! #, >��-
;%/'#+ �*��/!�� >�#�&(>"%& ! �",�'�D%'#G >��;% ,#���!#. �"�!# ��<(&
>�#'��#&B >�&���&�� � ��,�"�&% 40 /'%1.


%&";B'�% #��;%/��"'#% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
>��%;%'#1 !�"�'�-�%��1 >�;%�!# >���%/%'� � 1967–1970 <<. � |#';='/##
(Viitala, 1977) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" >;�$"/-
!% �%)%'#= �",�%��� 2.4 <" � ;%&'%-��%''#1 >%�#�/ (� #G'= >� �%'&=A�B).
���;%/��"'#% >�!",";�, )&� �,���;*% �"�!# /%��'�&�#�(G& �*��!(G �&%-
>%'B ��%/;��&#: #+ <'%,/��*% ()"�&!# ��%$";#�B '% A�;%% )%� '" 20–30 � ,"
�/#' �%,�' '"A;G/%'#1. ��# 7&�� �'# ��<;# ���%�J"&B !�"&!���%�%''*%
�*+�/* ," >�%/%;* ()"�&!�� �A#&"'#= '" �"��&�='#% A�;%% 100 �. �"�>�%/%-
;%'#% ()"�&!�� �A#&"'#= �,���;*+ �"��! '" >;�$"/!% �%)%'#= >�!","'� '"
�#�. 3.1.3.14.

Z"�"!&%� #�>�;B,��"'#= >���&�"'�&�" ( �,���;*+ �"�?�� � >%�#�/ �",-
�'�D%'#= >�,��;#; �",/%;#&B #+ '" /�% !"&%<��## — /��#'"'&* # �(A��-
/#'"'&*. �"�>�;�D%'#% #'/#�#/(";B'*+ ()"�&!�� /��#'"'&�� '% �%'=;��B
'" >��&=D%'## ��%<� �%,�'" �",�'�D%'#=; �'# ,"'#�";# �AJ#�'*% ()"�&!#
�A#&"'#=, �%D/( !�&��*�# �"�>�;"<";#�B �%'BJ#% >� �",�%�( #'/#�#/(-
";B'*% ()"�&!# �"�?��-�(A��/#'"'&��. �&%>%'B ��%/;��&# >��;%/'#+ A*;"
'#,!�1, # '%!�&��*% ���A#, �&'��=$#%�= ! 7&�1 !"&%<��##, >%�%�%$";#�B �
�/'�1 )"�&# >;�$"/!# '" /�(<(G ;#A� ���A$% #�)%,";# � >;�$"/!#. ��#
'#,!�1 >;�&'��&# '"�%;%'#= ��% �"�?* �&"'��#;#�B ��%/;*�# # ,"'#�";#
�AJ#�'*% ()"�&!# �A#&"'#=. �;%/��"&%;B'�, �($%�&���"'#% /�(+ !"&%<��#1
�"�?�� � >�>(;=?#=+ 7&�<� �#/" =�;=%&�= >��#,��/'�1 �& >;�&'��&# '"�%;%-
'#=. �?%'!" >;�$"/# ()"�&!�� �A#&"'#= (A%, ()%&" >�;��*+ �",;#)#1) >�!"-
,";", )&� >�# '#,!�1 >;�&'��&# '"�%;%'#= !"D/"= ���AB ,"'#�"%& �&��% A�;B-
J#1 ()"�&�! (� ��%/'%� 900 �2), )%� >�# �*��!�1 >;�&'��&# (� ��%/'%� 300
�2). �;�$"/B ()"�&!�� �A#&"'#= /��#'#�(G$#+ �"�?�� � ��%/'%� ���&"�;=-
;" 1170 �2 (�#�. 3.1.3.15).
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�#�. 3.1.3.14. �)"�&!# �A#&"'#= �,���;*+ �"��! !�"�'�-�%��1 >�;%�!#,
Clethrionomys rufocanus, '" >;�$"/!% �%)%'#= �",�%��� 2.4.<" � #G;% () # "�<(�-
&% (%) 1969 <. �#@�"�# (!","'* '��%�" ��%/;*+ ,�%�B!��. T&�#+��!�1 �*/%;%'*
�A;"�&#, ,"�%;%''*% &%�'�1 >�;%�!�1, Microtus agrestis (>�: Viitala, 1977).

��;�/*% ���A# � &%)%'#% �%,�'" �",�'�D%'#= /%�D";#�B <�(>>"�# '"
()"�&!"+ ���#+ �"&%�%1, >�# 7&�� �&�%)%'* >%�%+�/* '%!�&��*+ ,�%�B!��
#, �/'�1 <�(>>* � /�(<(G, &"! )&� '% ��% );%'* >�/�A'*+ <�(>>#����!
���&�=;# � !���'�� ��/�&�%. �*��!"= >�/�#D'��&B # "!&#�'��&B �"�?��-
/��#'"'&�� �!",*�";" (<'%&"G$%% ��,/%1�&�#% '" >��%/%'#% ��;�/*+
�"�?��, ��;%/�&�#% )%<� ( >��;%/'#+ �($%�&�%''� ,"/%�D#�";��B '"�&(>-
;%'#% >�;���1 ,�%;��&# (Kalela, 1971). ��;�/*% ,�%�B!# #, >��;%/'%1 <%-
'%�"?## ��&"�";#�B '%>�;���,�%;*�# /� ��%'#, !�</" >��#�+�/#;� #+
�!�')"&%;B'�% �"��%;%'#% (� !�'?% �%'&=A�=), >�# 7&�� �'# �&�%;=;#�B '"
'%�!�;B!� /%�=&!�� �%&��� �& �"&%�#'�!�<� ()"�&!".

��%'BG, >� ,"�%�J%'## �"��%;%'#= ��;�/'=!", �&%>%'B >���&�"'�&�%'-
'�<� �A���A;%'#= ()"�&!�� �A#&"'#= �,���;*+ �"��! # ��;�/*+ '%>�;�-
��,�%;*+ ,�%�B!�� A*;" �)%'B �*��!�1, &"! )&� >�"���%�'� <����#&B �
�($%�&���"'## &%��#&��#";B'*+ �&'�J%'#1 �%D/( ���A=�#-���%/=�# �'%
,"�#�#���&# �& #+ ��,�"�&". "�=/( � &%��#&��#";B'��&BG �A'"�(D%'"
�>�%/%;%''"= �&%>%'B "<�%<#���"''��&#, A;"<�/"�= !�&���1 �*/%;=;#�B
<�(>>#���!# ���A%1, >���&�"'�&�%''� #,�;#���"''*% �& /�(<#+ >�/�A-
'*+ �A�",��"'#1. �/'" #, &"!#+ "<�%<"?#1, �A�",��"�J#+�= '" >;�$"/!%
�%)%'#= ��%'BG 1968 <., ���&�=;" #, �%�# �"��! # J%�&# �"�?��.
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�#����)'*% <�(>>#���!# !�"�'�-�%��1 >�;%�!# �;(D"& ��'���1 �A�"-
,��"'#= �",�'�D"G$#+�= !�;�'#1 (;%&'#+ "<�%<"?#1), !�&��*% +"�"!&%�'*
/;= 7&�<� �#/" � �%,�' �",�'�D%'#= (Kalela, 1957). �%��*% �&;#)"G&�= �&
�&��*+ >� /�(� >�#,'"!"�: ") '%>�;���,�%;*% ��;�/*% ,�%�B!# # >�%!�"-
&#�J#%�= �",�'�D"&B�= �,���;*% ���A# �A;"/"G& �/#'"!��*� ��?#";B'*�
�&"&(���; A) >�;��*% �",;#)#= � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" �&-
�(&�&�(G& — # �"�?*, # �"�!# ,"'#�"G& � �/#'"!���1 �&%>%'# �A���A;%'-
'*% ()"�&!# �A#&"'#= >�#A;#,#&%;B'� �"�'�1 >;�$"/#.

��</" ,#����)'"= <�(>>#���!" >�%��"$"%&�= � �",�'�D"G$(G�= !�-
;�'#G (;%&'GG "<�%<"?#G), ��'��'*% #,�%'%'#= � �#�&%�% #�>�;B,��"-
'#= >���&�"'�&�" ,"�%&'* &�;B!� ( �"�?��, )B# #'/#�#/(";B'*% ()"�&!#
�'�<�!�"&'� (�%;#)#�"G&�= � �",�%�"+ (Kalela, 1957). � 7&�& >%�#�/ �'#
�&"'��=&�= "<�%��#�'*�# >� �&'�J%'#G ! /�(<#� ���A=� ���%<� >�;".
�%�'�1 1969 <. A�;BJ#'�&�� �"�?�� #, >%��*+ �*��/!�� /��&#<;# >�;���1
,�%;��&#. � #G;% 1969 <. '" >;�$"/!% �A#&";# 23 �"�?" (� &�� )#�;% 4 >%�%-
,#���"�J#+), #, '#+ 8 A*;# /��#'"'&"�#, " 15 — �(A��/#'"'&"�#.

�)"�&!# )%&*�%+ /��#'#�(G$#+ �"�?��, ���&"�;=G$#+ ��'��( �",-
�'�D"G$%1�= <�(>>#���!# (;%&'%1 "<�%<"?##), >%�%!�*�";#�B � ?%'&�%
>;�$"/!# �%)%'#= (�#�. 3.1.3.15), </% �"�>�;"<";�= # ?%'&� 7&�1 ;%&'%1

�#�. 3.1.3.15. �)"�&!# �A#&"'#= )%&*�%+ /��#'#�(G$#+ �"�?�� !�"�'�-�%��1 >�-
;%�!#, Clethrionomys rufocanus, '" >;�$"/!% �%)%'#= �",�%��� 2.4.<" � #G;% () #
"�<(�&% (%) 1969 <. �#@�* �A�,'")"G& '��%�" ,�%�B!�� (>�: Viitala, 1977).
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"<�%<"?##. �"�>�;�D%'#% ()"�&!�� �"�?��-/��#'"'&�� ��&"�";��B '%#,-
�%''*� /� ��%'#. ��"'#?* ;%&'%1 "<�%<"?## ��D'� A*;� �>�%/%;#&B >�
>%�#@%�## ()"�&!�� �"�?��, </% �'# '% >%�%�*�"G&�=.


;= �?%'!# �,"#���&'�J%'#1 ��%/;*+ ,�%�B!�� "�&�� (Viitala, 1977) #�-
>�;B,��"; �>%?#";B'*% ;��(J!# � /�(�= �+�/"�# # ?%'&�";B'�1 !"�%-
��1, �",/%;%''�1 �%&)"&�1 >%�%<���/!�1 '" /�% >�;��#'*. �"!#% ;��(J!#
>�,��;=;# �&;"�;#�"&B �/'���%�%''� /�(+ ,�%�B!�� # '"A;G/"&B ," #+ �,"-
#��/%1�&�#=�# )%�%, >%�%<���/!(. �&;��* >�!",";#, )&� !�'&"!&* �"�-
?�� A*;# #�!;G)#&%;B'� "<�%��#�'*�#. �"�!#, '">��&#�, �&'��#;#�B !
���A=� ���%<� >�;" A�;%% &%�>#��. �<�%��#�'*% �,"#��/%1�&�#= �"�?��
�>�;'% �>#�*�"G&�= � #%�"�+#)%�!(G �#�&%�( #+ �,"#���&'�J%'#1. ��-
&";��B, �/'"!�, '%=�'*�, >�%>=&�&�(G& ;# �"�?*-/��#'"'&* �>"�#�"'#G
�"�?��-�(A��/#'"'&�� � �"�!"�#. �&�%)%'�, )&� � >%�#�/ �",�'�D%'#=
�%?%>&#�'(G �"�!( ��<(& >�%�;%/��"&B �/'���%�%''� /�" #;# &�# �"�?",
�/'"!� '% A*;� ��,��D'��&# #+ #/%'&#@#?#���"&B.

�$% �/'� �A�&�=&%;B'�% #��;%/��"'#% >���%/%'� � 1983-1984 <<. '"
��&���% Z�!!"1/� � 	>�'##, </% >���&�"'�&�%''�-7&�;�<#)%�!(G �&�(!-
&(�( >��%;%'#1 !�"�'�-�%��1 >�;%�!# #,()";# '" >;�$"/!% �%)%'#= �",-
�%��� 1.2 <", �"�>�;�D%''�1 � ;%��>�;��% (Kawata, 1985, 1988; Ishibashi
et al., 1998a,b). � 7&�� #��;%/��"'## &"!D% #�>�;B,��"' &�"/#?#�''*1
�%&�/ >��&��'*+ �&;����.

���;%/��"'#% >�!",";�, )&� �,���;*% �"�!# ,"'#�";# �A���A;%''*%
()"�&!# �A#&"'#=, &�</" !"! ()"�&!# �"�?�� ,'")#&%;B'� >%�%!�*�";#�B
�%D/( ��A�1 # � ()"�&!"�# �"��! (�#�. 3.1.3.16). ��%�&% � &%�, '" >%�#@%-
�## >;�$"/!# A*;# �A'"�(D%'* >%�%!�*�"G$#%�= ()"�&!# '%�!�;B!#+
�"��!. �)"�&!# '%!�&��*+ >�;���,�%;*+ �"��!, ��/#�J#+�= �"''%1 �%�-
'�1, &"!D% >%�%!�*�";#�B �%D/( ��A�1 # � ()"�&!"�# �A#&"'#= >%�%,#-
���"�J#+ �"��!. �"!�#�";B'�% �"��&�='#% �%D/( &�)!"�# >�#��! �"�-
?�� � ��%/'%� A*;� �/��% A�;BJ#�, )%� ( �"��!: 38.6 � # 18.6 �, ���&�%&-
�&�%''� (Kawata, 1985).

�'";�<#)'"= >���&�"'�&�%''"= �&�(!&(�" �A'"�(D#�"%&�= � >��%;%-
'#=+ !�"�'�-�%��1 >�;%�!# � !�'?% �%,�'" �",�'�D%'#= (Ishibasi et al.,
1998a). �+�"'=%�*% &%��#&��## �"��! ,"'#�";# >;�$"/B 200–600 �2 (�#�.
3.1.3.17). �;�$"/B ()"�&!�� �A#&"'#= �"�?��, >%�%!�*�"G$#+ &%��#&�-
�## '%�!�;B!#+ �"��!, �"�B#���";" � >�%/%;"+ 400-1400 �2 (Ota, 1984, ?#&.
>� Ishibasi et al., 1998a). ��;�/*% �"�!#, '% �A;"/"G$#% ��A�&�%''�1 �+�"-
'=%��1 &%��#&��#%1, '% /��&#<";# >�;���1 ,�%;��&#. ��;# ()"�&�! �A#&"-
'#= �"�!# >%�%!�*�";�= � ()"�&!"�# /�(<#+ �"��!, �'" '% >�#'#�";" ()"-
�&#= � �",�'�D%'##.

��;�/*% �"�?* /%��'�&�#���";# &%'/%'?#G �"��%;%'#= #, �"&%�#'-
�!#+ �%�%1'*+ <�(>> '%,"�#�#�� �& �'%J'#+ (�;��#1, &�</" !"! ��;�/*%
�"�!# >�%/>�)#&";# �%;#&B�= �A;#,# �"&%�#'�!�<� ()"�&!". ��%/'== /#�-
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&"'?#= �"��%;%'#= ( ��;�/*+ �"�?�� ���&"�;=;" 64.9 �, " ( ��;�/*+ �"-
��! — ;#JB 35.3 � (Saitoh, 1995).

����&�"'�&�%''�% �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���;*+ �",'�-
>�;*+ ���A%1 >�,��;=%& >�%/>�;�D#&B, )&� �#�&%�" �>"�#�"'#= ( !�"�'�-
�%��1 >�;%�!# — >���#�!(#&%&. �"! >�!",*�"G& '"A;G/%'#=, �%?%>&#�-
'(G �"�!( ��<(& >�%�;%/��"&B # (�>%J'� � '%1 �>"�#�"&B�= �/'���%�%'-
'� '%�!�;B!� �"�?�� (Kalela, 1957; Viitala, 1977). � ��=,# � 7&#� �>�;'% ,"!�-
'��%�%' @"!& �A'"�(D%'#= � �*��/!"+ !�"�'�-�%��1 >�;%�!# �'�D%�&�%'-
'�<� �&?���&�". ��%'BG 1992 <. '" >;�$"/!% �%)%'#= �",�%��� �!�;� 3 <"
A*;# ,"�%<#�&�#���"'* 18 ��%/;*+ �"��! # 12 ��%/;*+ �"�?��. �"�!# �
�A$%1 �;�D'��&# >�#'%�;# 32 �*��/!", # � /�(+ #, '#+ A*;# �A'"�(D%'*
/%&%'*J# �& /�(+ �"�?�� (Ishibasi et al., 1998b).

�#�. 3.1.3.16. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �%�# �"��! # /�(+-&�%+ /%�=&!��
�"�?�� !�"�'�-�%��1 >�;%�!#, Clethrionomys rufocanus, '" >;�$"/!% �%)%'#= �",-
�%��� 1.2 <" � ;%��>�;��% �. Z�!!"1/� (	>�'#=) �%�'�1 # � '")";% ;%&" (�"1-
#G'B) 1983 <. F — ()"�&!# �"��!, M — ()"�&!# �"�?��, ?#@�* (!",*�"G& '��%�"
,�%�B!�� (>�: Kawata, 1985).
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� &%)%'#% ,#�*, !�</"
�",�'�D%'#% >�%!�"$"%&�=,
@���#�(G&�= "<�%<"?##, �
!�&��*+ ,�%�B!# ����%�&'�
#�>�;B,(G& �A$#% (A%D#$"
# '��* (Kalela, 1957; Ylönen,
Viitala, 1987; Saitoh, 1989, ?#&.
>� Ishibashi et al., 1998a). �
���&"� A�;BJ%1 )"�&# ,#��-
��)'*+ "<�%<"?#1 �+�/=&
,�%�B!#, ()"�&!# !�&��*+ �,"-
#�'� >%�%!�*�";#�B � !�'?%
�%,�'" �",�'�D%'#=. ��-
�!�;B!( ��%'BG ( ��;�/*+
,�%�B!�� �&)%&;#�� �*�"D%-
'" @#;�>"&�#=, ,#����)'*%
"<�%<"?## ���&�=& >�%#�(-
$%�&�%''� #, �"��! � >�/-
���J#�# /%&%'*J"�# ;#A�
#, �#A���. � ���&"�% '%!�&�-
�*+ "<�%<"?#1 �A'"�(D#�"-
G&�= �,���;*% �"�?*, " &"!-
D% '%��/�&�%''*% ���A#.
��;�/*% ,�%�B!#, �*�%;=G-
$#%�= ��%'BG #, �%�%1'*+
<�(>> # D#�($#% �A���A;%'-
'�, � >%�#�/ ,#���!# &"!D%

�A�",(G& "<�%<"?##, ���&�=$#% #, '%��/�&�%''*+ ���A%1 (Ishibasi et al.,
1998b).

� !")%�&�% >�#�%�" �"�>�%/%;%'#= ���A%1 � ,#�'#1 >%�#�/ >�!","'�
�,"#�'�% �"�>�;�D%'#% #+ ()"�&!�� �A#&"'#= �/'�1 #, >;�$"/�! �%)%'#=
(�#�. 3.1.3.18), </% �&;�� >����/#;# ��%'BG # ,#��1 1992–1993 <<.

� '")";�� �%�%''%<� �%,�'" �",�'�D%'#= ,#����)'*% "<�%<"?## �"�-
>"/"G&�=, '� ()"�&!# �"��!, '"+�/=$#+�= � !���'�� ��/�&�%, A;"<�/"�=
�&)%&;#�� �*�"D%''�1 >��&'"&";B'�1 @#;�>"&�##, �A�",(G& /��&"&�)'�
�A���A;%''*% !;"�&%�*.

"A;G/%'#= ," #�!(��&�%''*�# <�(>>#���!"�# (>� 2 �"�!# # 4 �"�?" �
!"D/�1) � ��;B%�"+ >;�$"/BG 100 # 120 �2 � /%�%�=''*�# <'%,/��*�# /�-
�#!"�# ��#/%&%;B�&�(G& � �($%�&���"'## #%�"�+## /��#'#���"'#= ��%/#
�"�?�� (��#>��", 2001, 2003). �,"#���&'�J%'#= �%D/( �"�?"�# � ��;B%�-
'*+ <�(>>#���!"+ !�"�'�-�%��1 >�;%�!# "'";�<#)'* &%�, )&� �>#�"'* �*J%
/;= �*D%1 # !�"�'�1 >�;%��!.

�#�. 3.1.3.17. �"�>�%/%;%'#% ()"�&!�� �A#&"-
'#= �"�?�� # �"��! !�"�'�-�%��1 >�;%�!#,
Clethrionomys rufocanus, '" >;�$"/!% �",�%-
��� 3 <" ��%'BG (�!&=A�B) 1992 <. {#�'*%
;#'## — <�"'#?* ()"�&!�� �"�?��, ,"&%'%'-
'*% �A;"�&# — ()"�&!# �"��!. ��)!"�# �&-
�%)%'� �",�%$%'#% ;��(J%! � #'&%��";��
10 � (>�: Ishibashi et al., 1998a).
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"A;G/%'#= ," <�(>>#-
���!"�# !�"�'�-�%��1 >�-
;%�!# � ��;B%�"+ >;�$"-
/BG 0.7 <" (Kawata, 1988)
>�!",";#, )&� �%>��/(!-
&#�'*1 (�>%+ �"�?�� �
,'")#&%;B'�1 �%�% ,"�#�#&
�& �"��* &%;": '"#A�;%%
!�(>'*% #, >�-�#/#���(,
/��#'#�(G$#% �"�?*
�>"�#�";#�B � �"�!"�#
)"$%, )%� �&'��#&%;B'�
�%;!#%. �"�?*, )B# ()"�-
&!# �A#&"'#= >%�%!�*�"-
;# ()"�&!# &�%+ # A�;BJ%-
<� )#�;" �"��! ('� '% A�-
;%% 8), (�>%J'� �>"�#�"-
;#�B �� ��%�# �"�!"�#.
��;%% &�<�, 7&# �"�?* >��-
<�'=;# /�(<#+ �"�?�� #,
&%� �"�*�, ��'�>�;#,#-
���";# �"��!, '"+�/=$#+-
�= � 7�&�(�%. �"�?*, )B#
()"�&!# �A#&"'#= >%�%-
!�*�";# ()"�&!# ���B�# �"��!, '% �>"�#�";#�B '# � �/'�1 #, '#+. �"�!#
��<;# �>"�#�"&B�= � '%�!�;B!#�# �"�?"�#, %�;# &"!��*% '"+�/#;#�B '" #+
()"�&!"+ � >%�#�/ 7�&�(�". � �%,(;B&"&% A%�>��=/�)'�<� �>"�#�"'#= ��D-
/";#�B �*��/!# �& '%�!�;B!#+ (�A*)'� /�(+) �"�?��. �'�D%�&�%''�% �&-
?���&�� #�%%& �%�&� � &�� �;()"%, %�;# /��#'#�(G$#1 �"�%? '% � ���&�=-
'## >��<'"&B /�(<#+ �"�?�� � ()"�&!" �%?%>&#�'�1 �"�!#, ;#A� � �;()"%,
%�;# >�#J;*% �"�?* �>"�#�"G&�= � �"�!�1 � �&�(&�&�#% /��#'#�(G$%<�
�"�?" (Kawata, 1988).

���#�� >�;%��! ��/" Clethrionomys, � ���&"�% >�/�%�%1�&�" Microtinae
�A'"�(D#�"G&�= # /�(<#% �#/*, /;= !�&��*+ +"�"!&%�'� �A�",��"'#% ;%&-
'#+ "<�%<"?#1 �",'�>�;*+ ���A%1 # &%'/%'?#= (�#;%'#= "<�%<#���"''��-
&# � �!�')"'#%� �%,�'" �",�'�D%'#=. ��%/# '#+ ��D'� �&�%&#&B >%'-
�#;B�"'�!(G >�;%�!(, Microtus pennsylvanicus, �%�%�!��(G >�;%�!(, Phena-
comys ungava, �#A#��!�<� ;%��#'<", Lemmus sibiricus, # ;%��#'<" �#'�<-
�"/��", Dicrostonyx vinogradovi.

�%'�#;B�"'�!"= >�;%�!", M. pennsylvanicus, J#��!� �"�>���&�"'%'" '"
&%��#&��## �T� # �"'"/* # ,"�%;=%& �&'��#&%;B'� �;"D'*% ;(<��*% #
,"A�;�)%''*% A#�&�>*, &=<�&%G$#% ! >�'#D%'#=� �%;B%@".

�#�. 3.1.3.18. �"�>�%/%;%'#% ()"�&!�� �A#&"'#=
�,���;*+ # ��;�/*+ ���A%1 !�"�'�-�%��1 >�;%�-
!#, Clethrionomys rufocanus, '" >;�$"/!% �%)%-
'#= �",�%��� 3 <" ,#��1 1993 <. �>;�J'*% D#�-
'*% ;#'## — ()"�&!# �,���;*+ �"�?��, D#�'*%
>('!&#�'*% ;#'## — ()"�&!# �,���;*+ �"��!,
&�'!#% �>;�J'*% # >('!&#�'*% ;#'## — ()"�&-
!# ��;�/*+ �"�?�� # �"��!. �"&%'%''*�# �A;"�-
&=�# �*/%;%'* <�(>>* ��/�&�%''*+ ,�%�B!��.
��)!"�# >�!","'� �",�%$%'#% ;��(J%! � #'&%�-
�";�� 10 � (>�: Ishibashi et al., 1998A).
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�,���;*% ���A# 7&�<�
�#/" ,"'#�"G& #'/#�#/(-
";B'*% ()"�&!# �A#&"'#=,
>�# 7&�� ()"�&!# �"��!
�"�>�;"<"G&�=, !"! >�"�#;�,
�A���A;%''� �/#' �& /�(<�-
<�, " ()"�&!# �"�?�� � �%>-
��/(!&#�'*1 >%�#�/ � &�1
#;# #'�1 �&%>%'# >%�%!�*-
�"G&�=. �)"�&!# �A#&"'#=
�"�?�� � �%,�' �",�'�D%-
'#= >� ���%1 >;�$"/# � 2–3
�"," >�%�*J"G& ()"�&!#
�A#&"'#= �"��!. � �!�')"-
'#%� �%,�'" �",�'�D%'#=
>;�$"/B ()"�&!�� �A#&"'#=
�"�?�� ��!�"$"%&�=, # >�-
;��*% �",;#)#= � #+ �",�%-
�"+, +"�"!&%�'*% /;= �%�%'-
'%-;%&'%<� >%�#�/", '#�%;#-
�(G&�= (Getz, 1961, 1962;
Madison, 1979, 1980b). �+�"-
'" &%��#&��## ( �"�?��
>%'�#;B�"'�!�1 >�;%�!# �&-
�(&�&�(%& (Ambrose, 1973).

�A ��'��'*+ )%�&"+ >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 >%'�#;B-
�"'�!�1 >�;%�!# � �%>��/(!&#�'*1 >%�#�/ ��D'� �(/#&B >� �"�>�%/%;%-
'#G ()"�&!�� �A#&"'#=, >�!","''��( '" �#�. 3.1.3.19. �&# /"''*% >�;()%-
'* � >���$BG �"/#�&%;%�%&�## >�# �;%D%'## ," 16 �,���;*�# �"�?"�# #
15 �"�!"�#, �A#&"�J#�# '" �&"��1 ,";%D# >;�$"/BG 900 �2 (Madison, 1980a).

�;�$"/B �(&�)'*+ ()"�&!�� �A#&"'#= �"�?�� ���&"�;=;" � ��%/'%�
192.3±109.7 �2, " ( �"��! — 68.6±39.4 �2. ��'@#<(�"?#= # �"�>�;�D%'#%
()"�&!�� �A#&"'#= �"�?�� >%�#�/#)%�!# �%'=;#�B (��. �#�. 1.9, �&�. 20). �
>�;��*+ �",;#)#=+ � �&%>%'# >%�%!�*�"'#= ()"�&!�� �A#&"'#= ��D'� �(-
/#&B >� �;%/(G$#� >�!","&%;=�: ( �"�?�� ;�!(�* �%<#�&�"?#1 '% ���>"/"-
;# � ���&�%&�&�(G$#�# ;�!(�"�# /�(<#+ ���A%1 &�<� D% >�;" � 43% �;()"-
%�, &�</" !"! ( �"��! 7&�& >�!","&%;B �"�%' 94%. �)"�&�! !"D/�<� �"�?"
>%�%!�*�"; ()"�&!# �A#&"'#= 2-3 �"��! (� ��%/'%� 2.14±0.82). �",�'�D"G-
$#%�= �"�!# ,"'#�";#, !"! >�"�#;�, �A���A;%''*% <'%,/��*% ()"�&!#.

�'";�<#)'*% /"''*% >�;()%'* � /�(<�� #��;%/��"'## (Ostfeld et al.,
1988), "�&��* !�&���<� � >���$BG �"/#�&%;%�%&�## �?%'#�";# '% &�;B!�
�",�%�* (minimum convex polygon), '� # �&%>%'B >%�%!�*�"'#= ()"�&!��

�#�. 3.1.3.19. ��'@#<(�"?#= # �"�>�;�D%'#% �(-
&�)'*+ ()"�&!�� �A#&"'#= �,���;*+ �"�?�� ()
# �"��! (%) >%'�#;B�"'�!�1 >�;%�!#, Microtus
pennsylvanicus, (�&"'��;%''*% �%&�/�� �"/#�-
&%;%�%&�## � "�<(�&% 1975 <. (�#�/D#'#=, �T�).
�)"�&!# �"�?�� # �"��! #,�A�"D%'* �&/%;B'�;
#'&%<�#���"''(G !"�&#'( ��D'� >�;()#&B >(-
&%� ����%$%'#= !�%�&#!�� '" �+%�%. �#@�"�#
�A�,'")%'* '��%�" �%)%'*+ ,�%�B!�� (>�:
Madison, 1980a).



243

�A#&"'#= �"�?�� # �"��! � �%>��/(!&#�'*1 >%�#�/. �*)#�;%''*% #�#
��%/'#% >�!","&%;# >;�$"/# ()"�&!�� ���&"�#;# /;= �"�?�� 824±99 �2 (n=15),
/;= �"��! — 373±55 �2 (n=13); !�7@@#?#%'&* >%�%!�*�"'#= ()"�&!�� �A#-
&"'#= ( �"�?�� — 0.71±0.08, ( �"��! — 0.08±0.03. �"!#� �A�",��, ()"�&!#
�A#&"'#= �"�?��, >;�$"/B !�&��*+ >�%�*J";" �",�%�* ()"�&!�� �"��!
A�;%% )%� � 2 �",", >%�%!�*�";#�B � ,'")#&%;B'�1 �&%>%'#, &�</" !"! �"�!#
,"'#�";# '%A�;BJ#% # >�"!&#)%�!# �A���A;%''*% <'%,/��*% ()"�&!#. "-
A;G/%'#= � >�#��/% ��#/%&%;B�&�(G&, )&� ( �"��! #�%G&�= >�#,'"!# &%�-
�#&��#";B'�<� >��%/%'#= (Getz, 1961, 1962).

���;%/��"'#% �%,�''*+ �"�#"?#1 �",�%��� ()"�&!�� �A#&"'#= �,���-
;*+ ���A%1 � >���$BG �"/#�&%;%�%&�##, >���%/%''�% � "�<(�&%-'�=A�%
1977 <. # ='�"�%-�"�&% 1978 <. (Webster, Brooks, 1981), >�!",";�, )&� �(&�)-
'*1 ()"�&�! �,���;�<� �"�?" � �%,�' �",�'�D%'#= ("�<(�&-'�=A�B) ,"'#-
�"%& >;�$"/B � ��%/'%� 102±12 �2 (n=17), " ( �,���;�1 �",�'�D"G$%1�=
�"�!# — 57±6 �2 (n=15). � ='�"�%-�"�&% �,���;*% ���A# ,"'#�";# �($%-
�&�%''� �%'BJ#% ()"�&!# �A#&"'#=, # #+ >;�$"/B ( �"�?�� ���&"�;=;" �
��%/'%� 17±4 �2 (n=10), " ( �"��! — 28±3 �2 (n=13). 
�;= >%�%!�*�"'#=
()"�&!�� �A#&"'#= �"�?�� � �%,�' �",�'�D%'#= ���&"�;=;" � ��%/'%� 9±3%
(n=7), ( �"��! — 2±1% (n=4). �� �!�')"'## �%,�'" �",�'�D%'#= �&%>%'B
>%�%!�*�"'#= ()"�&!�� �A#&"'#= �"��! �'�<�!�"&'� ��,���;" # /��&#<;"
62±9% (n=5). 
;= �"�?�� ���&�%&�&�(G$#% /"''*% �&�(&�&�(G& (Webster,
Brooks, 1981).

�"! >�!",*�"G& #��;%/��"'#=, �,"#��/%1�&�#= �%D/( �,���;*�#
���A=�# >��#�+�/=&, >�%#�($%�&�%''�, � "<�%��#�'�1 @���% (Getz, 1962,
1972; Turner, Iverson, 1973). 
�;= &�"��#���"''*+ � �+�"&!"+ �"�?�� ��-
�&"�;=%& 82%, " ��%/# �"��! 7&�& >�!","&%;B �"�%' 57% (Rose, 1979). �"!-
�#�";B'�% )#�;� &�"��#���"''*+ ���A%1 >�#+�/#&�= '" >%�#�/ �",-
�'�D%'#=. � '%�%>��/(!&#�'*1 >%�#�/ "<�%��#�'��&B �($%�&�%''�
�'#D"%&�=.

�($%�&���"'#% �&)%&;#�� �*�"D%''�1 �%,�''�1 /#'"�#!# "<�%��#�-
'*+ �,"#��/%1�&�#1, ��=,"''�1 � �%,�''��&BG �",�'�D%'#= � >�>(;=?#-
=+ >%'�#;B�"'�!�1 >�;%�!#, >�/&�%�D/%'� � 7!�>%�#�%'&"+ � >"�'*� ��"-
D#�"'#%� ���A%1, !�&��*+ �%<(;=�'� �&;"�;#�";# '" >;�$"/!% �%)%'#=
�",�%��� �!�;� 20 <" (Turner, Iverson, 1973). �!�>%�#�%'&* >�!",";#, )&�
�,���;*% >%�%,#���"�J#% ���A# �&;#)";#�B '"#A�;BJ%1 "<�%��#�'��&BG
# ,"'#�";# �"�*% !�(>'*% ()"�&!# �A#&"'#=. ��%/;*% ,�%�B!#, � ���G
�)%�%/B, A*;# "<�%��#�'%% �#<�"'&��. ��# >"�'�� ��"D#�"'## '" “'%1&-
�";B'�1 &%��#&��##” �*=�;%'* /��#'#�(G$#% ���A# (� �*��!#� �%1&#'-
<�� >�A%/ � �+�"&!"+) # �(A��/#'"'&* (>�&%�>%�J#% >��"D%'#%). �"�?*-
/��#'"'&* �&;#)";#�B �& �(A��/#'"'&�� A�;BJ%1 �"���1 &%;". �,"#��-
/%1�&�#= �%D/( ���A=�#-���%/=�# +"�"!&%�#,��";#�B >��*J%''�1 &�;%-
�"'&'��&BG. �'&%�%�%' @"!&, )&� �($%�&�%''�1 ,"�#�#���&# �%D/( (���-
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'%� "<�%��#�'��&# # >;�&'��&BG >�>(;=?## ( >%'�#;B�"'�!�1 >�;%�!# '%
�A'"�(D%'� (Turner, Iverson, 1973).

�#,(";B'*% '"A;G/%'#= � %�&%�&�%''*+ >��%;%'#=+, >���%/%''*% � �%-
,�' �",�'�D%'#=, ��#/%&%;B�&�(G& � �($%�&���"'## ;#'%1'�1 #%�"�+##
/��#'#���"'#=, ��'��"''�1 '" "<�%��#�'*+ �,"#��/%1�&�#=+, >�#)%� !"!
��%/# �"�?��, &"! # ��%/# �"��! (Ambrose, 1973). �<�%��#�'*% !�'@;#!&*
�%D/( �"�?"�# �&�%)"G&�= &�;B!� � >%�#�/ �>"�#�"'#1, >�# 7&�� �/'#
�"�?* >��<�'=G& /�(<#+, �!","�J#+�= � '%>���%/�&�%''�1 A;#,��&# �& �"�-
!# � 7�&�(�% (Webster, 1979; Madison, 1980b). �"�%<#�&�#���"' �;()"1, !�</"
'" ()"�&!% �/'�1 #, �"��! �/'���%�%''� '"+�/#;��B >=&B �"�?��, # )%&*-
�% #, '#+ >*&";#�B �>"�#�"&B�= � '%1. "#A�;%% !�(>'*1 �"�%? "!&#�'�
>"&�(;#���"; ()"�&�! �"�!# � &%)%'#% '%�!�;B!#+ )"��� # >��<�'=; /�(<#+
�"�?��-!�'!(�%'&�� (Webster, Brooks, 1981).

�"! >�!",*�"G& #��;%/��"'#=, �#�&%�" �>"�#�"'#= ( >%'�#;B�"'�!�1
>�;%�!# — >���#�!(#&%&. �*��!"= >�/�#D'��&B �"�?��, <�(>>#�(G$#+-
�= �!�;� �%?%>&#�'*+ �"��!, �>�;'% ���&�%&�&�(%& #+ �&�"&%<## >��%/%-
'#=, '">�"�;%''�1 '" �A%�>%)%'#% �"!�#�";B'� ��,��D'�<� (�>%+" � �",-
�'�D%'##. �"�?* >��=�;=G& ��% >�#,'"!# "!&#�'�1 !�'!(�%'?## ," �"-
��!, # '"#A�;%% (�>%J'*�# ��%/# '#+, &.%. /��#'"'&"�#, �!",*�"G&�=
���A# � A�;BJ%1 �"���1 &%;". ��/)#'%''*% �"�?*, �A'"�(D#�J#% �"�!(
� 7�&�(�% '" ()"�&!% /�(<�<� �"�?", &"!D% >�%/>�#'#�"G& >�>*&!# �>"-
�#�"'#= � '%1 � !���&!#% >%�#�/* �&�(&�&�#= A�;%% �#;B'�<� !�'!(�%'&".
�"! >�!",*�"G& 7!�>%�#�%'&";B'*% #��;%/��"'#= (Spritzer et al., 2006),
A�;BJ% >�&���&�" ��&"�;=G& '% &% �"�?*, !�&��*% ,"'#�"G& /��#'#�(G-
$%% >�;�D%'#%, " &%, !�&��*%, >� &%� #;# #'*� >�#)#'"�, )"$% !�'&"!&#-
�(G& � �"�!"�#. �"!#� �A�",��, >�;�D#&%;B'�1 ��=,# �%D/( /��#'#�(-
G$#� �&"&(��� # �%>��/(!&#�'*� (�>%+�� ( �"�?�� 7&�<� �#/" '% �($%-
�&�(%&. ��&"'��;%'� &"!D%, )&� � �*A��% >�;���<� >"�&'%�" �>�%/%;%'-
'(G ��;B #<�"%& >�%/>�)&%'#% �"�!#, >�# 7&�� �%� �"�?" '% #�%%& A�;B-
J�<�  ,'")%'#=. �%,(;B&"&�� >���#�!(#&%&'�1 �#�&%�* �>"�#�"'#= =�;=-
%&�= �'�D%�&�%''�% �&?���&�� (Berteaux et al., 1999).

� ��=,# � >���#�!(#&%&�� >��&�=''*% >"�* ( >%'�#;B�"'�!�1 >�;%�-
!# '% �A�",(G&�=. �" �'�<#% )"�* '"A;G/%'#1 ,"@#!�#���"' %/#'�&�%'-
'*1 �;()"1, !�</" �"�%? '"+�/#;�= �=/�� � �"�!�1 �&'��#&%;B'� >��/�;-
D#&%;B'�% ��%�= — � &%)%'#% /�(+ )"��� (Madison, 1980a). �"�?* '% >�#-
'#�"G& '#!"!�<� ()"�&#= � ,"A�&% � >�&���&�%, >�7&��( �"�!# �*!"��;#-
�"G& /%&%'*J%1 � �/#'�)%�&�%. ����=$"= �"�!" )"�&� ��&"�;=%& /%&%'*-
J%1 �/'#+ # ��D%& '"+�/#&B�= �'% <'%,/" � �A$%1 �;�D'��&# /� 10 )"��� �
�(&!#. ���/�;D#&%;B'��&B ��;�)'�<� ��!"��;#�"'#= ���&"�;=%& 10–14 /'%1
(Lee, Hovarth, 1969), >��;% )%<� ��;�/*% ,�%�B!# >�!#/"G& �"&%�#'�!(G
'��(. �"�?*-�%<�;%&!# �A*)'� �"��%;=G&�= '" ,'")#&%;B'�% �"��&�='#%
�& �"&%�#'�!�<� ()"�&!", &�</" !"! /;= ��;�/*+ �"��! +"�"!&%�'" @#;�>"&-
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�#=, # �'# '%�%/!� �%;=&�= >�A;#,��&# �& <'%,/���1 '��* ���%1 �"&%�#. �
�%,(;B&"&% �A�",(G&�= �",�%D%''*% "<�%<"?## ��/�&�%''*+ ���A%1, �AU%-
/#'=G$#% �"�!( # )"�&B %% >�&���&�". �,���;*% �"�?*, >�-�#/#���(, '%
�+�/=& � ���&"� 7&#+ "<�%<"?#1, +�&= #+ ()"�&!# �A#&"'#= ,#��1 ��<(& >%�%-
!�*�"&B�= � ()"�&!"�# �A#&"'#= �"��!. � &%+ �;()"=+, !�</" �&�%)"%&�=
,#�'%% �",�'�D%'#%, >�/�A'*% "<�%<"?## �"�>"/"G&�= #,-," �*��!�1 )"�-
&�&* "<�%��#�'*+ �,"#��/%1�&�#1 (Rose, 1979).

�"!#� �A�",��, � >��%;%'#=+ >%'�#;B�"'�!�1 >�;%�!# >���;%D#�"%&-
�= �%,�''"= ?#!;#)'��&B � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" # ��?#-
";B'*+ �&'�J%'#=+. � �%>��/(!&#�'*1 >%�#�/ �,���;*% ���A# ,"'#�"-
G& A�;%% !�(>'*% ()"�&!# �A#&"'#=, !�&��*% ( �"��! >%�%!�*�"G&�= �
�)%'B �";�1 �&%>%'# #, >�-�#/#���(, �+�"'=G&�=, � )%� ��#/%&%;B�&�(%&
/���;B'� �*��!"= )"�&�&" !�'@;#!&'*+ �,"#��/%1�&�#1 # �&'��#&%;B'�
A�;BJ�% )#�;� &�"��#���"''*+ �"��! � �%,�' �",�'�D%'#=. � �"�?��,
!�'!(�#�(G$#+ ," �"��!, ()"�&!# �A#&"'#= � �%,�' �",�'�D%'#= >%�%-
!�*�"G&�= � ,'")#&%;B'�1 �&%>%'# (A�;%% )%� '">�;��#'(), � �%,(;B&"&%
)%<� �A�",(G&�= "<�%<"?##, � !�&��*+ �"�?* �%<(;=�'� ��&(>"G& � "<�%�-
�#�'*% �,"#��/%1�&�#=. � 7&�& >%�#�/ ( '#+, �(/= >� !���%''*� /"''*�,
�!;"/*�"G&�= �&'�J%'#= /��#'#���"'#=->�/)#'%'#=, >�# 7&�� /��#'#-
�(G$#% �"�?*, �&;#)"G$#%�= !�(>'*�# �",�%�"�# &%;", >�;()"G& �>-
�%/%;%''*% >�%#�($%�&�" � �>"�#�"'## � �"�!"�#. � �!�')"'#%� �%>��-
/(!&#�'�<� >%�#�/" ()"�&!# �,���;*+ ���A%1 ��!�"$"G&�= � �",�%�"+,
��%�%''*% "<�%<"?## �"�?�� �"�>"/"G&�=, # (���%'B "<�%��#�'*+ �,"#-
��/%1�&�#1 �%,!� >"/"%&. �&� ��>����D/"%&�= (�%;#)%'#%� �&%>%'# >%�%-
!�*�"'#= ()"�&!�� �A#&"'#= �,���;*+ ���A%1 �/'�<� >�;", &"! )&� � ,#�-
'#1 >%�#�/, ��,��D'�, �A�",(G&�= ,#����)'*% "<�%<"?##, �AU%/#'=G$#%
���A%1-���%/%1 � >%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#=. � '")";�� �%-
�%''%<� �",�'�D%'#= )#�;� "<�%��#�'*+ !�'&"!&�� �'��B ��,�"�&"%&, #
<�/#)'*1 ?#!;, ��=,"''*1 � #,�%'%'#%� +"�"!&%�" #�>�;B,��"'#= >��-
�&�"'�&�" # �'(&�#>�>(;=?#�''*+ �&'�J%'#1, >��&��=%&�=.

�%�%�!��"= >�;%�!", #;# @%'"!��#�, Phenacomys ungava, J#��!� �"�-
>���&�"'%'" '" �%�%��"�%�#!"'�!�� !�'&#'%'&% �& A"��%1'" �. �"!!%',#
/� >�;(��&���" �"A�"/�� # '" G< /� <�"'#?* �%D/( �T� # �"'"/�1.
�",�'�D%'#% 7&�<� �#/" '")#'"%&�= � !�'?% �"= — '")";% #G'= # ,"!"'-
)#�"%&�= � �%'&=A�%. �%�%�%''��&B /;#&�= 19–24 /'=. �"�!# ," �%,�' �",-
�'�D%'#= >�#'��=& 2–3 �*��/!", �& 2 /� 8 /%&%'*J%1 � !"D/�� (� ��%/'%�
4.8). �"�!#-�%<�;%&!# �&"'��=&�= >�;���,�%;*�# � ��,�"�&% 4–6 '%/%;B, '�
��;�/*% �"�?* >�#�&(>"G& ! �",�'�D%'#G &�;B!� >��;% ,#���!# (Foster,
1961).

��'��'"= )%�&" >��%/%'#= �,���;*+ ���A%1 — �,"#�'�% #,A%<"'#% !�'-
&"!&��, +�&= � '%��;% � ,#�'#1 >%�#�/ �&�%)%'� ����%�&'�% �A#&"'#% '%-
�!�;B!#+ ���A%1 � �/'�� <'%,/%, >�# 7&�� ,�%�B!# '% >��=�;=;# '#!"!�<�
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"'&"<�'#,�" >� �&'�J%'#G /�(< ! /�(<(. �&�& @"!& (!",*�"%& '" ��,��D-
'�% �($%�&���"'#% ,#����)'*+ "<�%<"?#1. � '")";�� �",�'�D%'#= !��-
�=$#% �"�!# �&"'��=&�= "<�%��#�'*�# # #,<�'=G& #, <'%,/" ;GA(G ���AB
���%<� �#/". � �"�?�� � �%,�' �",�'�D%'#= �&�%)"G&�= "<�%��#�'*% �+�"&-
!#, # '" #+ &%;% '%�%/!� �A'"�(D#�"G&�= �;%/* >�!(���. �%)%'#% �,���-
;*+ ���A%1 � >�#��/'*+ >�>(;=?#=+ >�!",";�, )&� )"�&�&" >��&��'*+
�&;���� ��%/;*+ ���A%1 �)%'B '%�%;#!". �/";��B ;#JB (�&"'��#&B, )&�
�"!�#�";B'�% �"��&�='#% �%D/( &�)!"�# >��&��'*+ >�#��! ( �,���;*+
�"�?�� ���&"�;=%& A�;%% 600 � (Foster, 1961). 
�(<#+ ��%/%'#1 � >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >��%;%'#1 7&�<� �#/" � /��&(>'*+ ;#-
&%�"&(�'*+ #�&�)'#!"+ '% �A'"�(D%'�.

�#A#��!#1 ;%��#'<, Lemmus sibiricus, �"�>���&�"'%' � &('/����1 #
;%��&('/����1 ,�'"+ �& �%;�<� ���= /� �(!�&!#, �"�)"&!# # �"'"/*. �",-
�'�D%'#% 7&�<� �#/" � (�;��#=+ ��!&#!# >��#�+�/#& !�(<;*1 <�/ (�'(@-
�#%�, 2004), # �"�!# �&;#)"G&�= �*��!�1 >;�/��#&��&BG: � ;"A��"&��'*+
(�;��#=+ >�# ��/%�D"'## � >"�"+ �'# >�#'��=& /� /%�=&# �*��/!�� � &%-
)%'#% >�;(<�/" (��!����!#1, �"!"�"'%?, 1980). ���A�% ,'")%'#% /;= "!-
&#�"?## �",�'�D%'#= �#A#��!�<� ;%��#'<", !"! # �=/" /�(<#+ "�!&#)%�-
!#+ <�*,('��, #�%%& ��/%�D"'#% � '%!�&��*+ �"�&%'#=+ ��!&#!# ���A�<�
�%$%�&�" — 6-�%&�!�#A%',�!�",�;#'�'" (Sanders et al., 1981; Negus, Berger,
1998). ���/�;D#&%;B'��&B A%�%�%''��&# ���&"�;=%& 19-20 /'%1. ��%/'==
�%;#)#'" �*��/!" — 4.6–4.8 (��!����!#1, �"!"�"'%?, 1980; �(,'%?��" #
/�., 1993). � ,#�'#1 >%�#�/ )#�;� /%&%'*J%1 � �*��/!% (�%'BJ"%&�= �
��%/'%� /� 2.9 (�%�'=��!#1, 1975). "#A�;%% �"''%% >�;���% ��,�%�"'#%
�"��! �&�%)%'� � ��,�"�&% /�(+ '%/%;B, '" )"$% ��%<� �%<�;%&!# >�#�&(-
>"G& ! �",�'�D%'#G � ��,�"�&% &�%+-)%&*�%+ '%/%;B (Negus, Berger, 1998).
�"��%;%'#% ��;�/'=!" >��#�+�/#& >�)&# ��",( >� �!�')"'## >%�#�/" ��-
;�)'�<� ��!"��;#�"'#=. �*��!�1 >;�/��#&��&BG 7&�<� �#/" # #'&%'�#�-
'*� >�/�'%D'*� �",�'�D%'#%� �AU=�'=G&�= >%�#�/#)%�!#% ��>*J!#
)#�;%''��&# # �"����*% �#<�"?## � >%�#�/�� 4 <�/" (��J!#'", 1970;
�%�'=��!#1, �!")%�, 1980; �%�'=��!#1, 1984, 1986). ��>;#&(/" !�;%A"-
'#1 �%D/( @","�# >#!" # /%>�%��## )#�;%''��&# ���&"�;=%& 600 !�"&.

�#A#��!#1 ;%��#'< — >�;#<"� (��;��, 1976). � >%�#�/ �",�'�D%'#=
�"�?* "!&#�'� >%�%�%$"G&�= � >�#�!"+ �%?%>&#�'*+ �"��!, # �,"#��-
/%1�&�#= �%D/( '#�# �&;#)"G&�= �*��!�1 "<�%��#�'��&BG, � )%� ��D'�
�(/#&B >� �;%/"� (!(���, ��&"G$#+�= '" &%;% ,�%�B!��. ��# ��"D#�"'##
'%�!�;B!#+ �",'���,�"�&'*+ �"�?�� � (�;��#=+ �<�"'#)%''�<� >���&�"'-
�&�" (� !;%&!% >;�$"/BG 0.8 �2) /�"!# �%D/( '#�# A*;# �%/!#�# # �!���-
&%)'*�#. " @",% >#!" )#�;%''��&# ,�%�B!# �&"'��#;#�B �)%'B '%��'*-
�#, # �+�"&!# �%D/( '#�# >��#�+�/#;# >��&�=''� (��;��, 1976). � !�'?%
;%&" "<�%��#�'*% !�'&"!&* �&�%)"G&�= �%/!� (�%�'J&%1', 
%'#�%'!�,
1990).
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�� /"''*� �"/#�"!&#�'�<� �%)%'#=, >;�$"/B �(&�)'*+ ()"�&!�� �A#-
&"'#= �,���;*+ �"�?�� �#A#��!�<� ;%��#'<" ���&"�;=%& 0.8-0.9 <", " ( �,���-
;*+ �"��! — 0.13 <" (�"�(;#' # /�., 1982). �� /�(<#� /"''*�, >;�$"/B
�(&�)'*+ ()"�&!�� �A#&"'#= �,���;*+ ���A%1 �"�B#�(%& �& 0.08 /� 0.44 <", "
#+ �(��"�'*% �",�%�* ," ;%&'#1 �%,�' ��<(& /��&#<"&B 3 <" (�#��'�� #
/�., 2003). " �%�%��-,">"/% �"'"/* (Rodgers, Lewis, 1986) �"�?* ,"'#�";#
<��",/� A�;%% !�(>'*% ()"�&!# �A#&"'#= >;�$"/BG � ��%/'%� 4.23 <" (n=6),
" �"�!# — 2.11 <" (n=12).

�)"�&!# �A#&"'#= ���A%1-���%/%1 ,'")#&%;B'� >%�%!�*�"G&�=. ��/-
���J#% �%<�;%&!# /%�D"&�= �A���A;%''� # ,"'#�"G& ���A�/'*% '��* (�%�-
'J&%1', 
%'#�%'!�, 1990). ��'��( >���&�"'�&�%''�1 �&�(!&(�* >��%;%-
'#1 ���&"�;=G& #'/#�#/(";B'*% ()"�&!# �",�'�D"G$#+�= �"��!, &%��#-
&��#";B'"= �A���A;%''��&B !�&��*+ /��&#<"%&�=, �%��=&'�, ," �)%& "<�%�-
�#�'�<� >��%/%'#=. � >%�#�/ �"����*+ �#<�"?#1 &%��#&��#";B'�% >��%-
/%'#% ��;"A%�"%&, '� "<�%��#�'*% !�'&"!&* �%D/( ���A=�# '% >�%!�"$"-
G&�= (�(A;#)%'!�, 2003).

���;%/��"'#%, >���%/%''�% � 1991 <. '" ��&���% ��"'<%;= � #�>�;B,�-
�"'#%� �%&�/#!# >��&��'*+ �&;���� (��"�#'", 1999), >�!",";�, )&� � >�%-
/%;"+ >;�$"/!# �%)%'#= �",�%��� 2 <" � �%�%/#'% ;%&" �A#&";# >=&B ��%/-
;*+ ���A%1 — 3 !���=$#% �"�!# # 2 �"�?". �"�!# ,"'#�";# >��&�=''*%
# �&'��#&%;B'� '%A�;BJ#% ()"�&!# �A#&"'#= >;�$"/BG �& 236 /� 394 �2,
&�</" !"! �"�?* A*;# �)%'B >�/�#D'* # /;#&%;B'�% ��%�= '"+�/#;#�B ,"
>�%/%;"�# >;�$"/!# �%)%'#=, &"! )&� �>�%/%;#&B !�'@#<(�"?#G # �",-
�%�* #+ ()"�&!�� �A#&"'#= '% (/";��B. �)"�&!# �,���;*+ �"��! �"�>�;"-
<";#�B �A���A;%''�, '" ,'")#&%;B'�� �"��&�='## �/#' �& /�(<�<�. �*-
��/!#, >�=�#�J#%�= � �%�%/#'% #G;=, ��",( �"�>";#�B. �, 12 /%&%'*J%1,
>��%)%''*+ � #G;%, &�;B!� /�" ��&"�";#�B '" >;�$"/!% �%)%'#= /;#&%;B-
'�% ��%�=. �,���;*% �"�!# #�)%,;# � >;�$"/!# � >�=�;%'#%� ��'��'�1
�"��* ��;�/'=!" #, >%��*+ ;%&'#+ �*��/!��. � !�'?% ;%&" ��% '"�%;%'#%
>;�$"/!# ���&�=;� #, �%<�;%&�!, # 6 #, '#+ �&";# %% >��&�=''*�# �A#&"-
&%;=�#. ��;�/*% ,�%�B!# # �/'" #, �,���;*+ �"��!, �%�'(�J"=�= '" >;�-
$"/!( � "�<(�&%, �A�",��";# <�(>>#���!( ("<�%<"?#G), � !�&���1 #+ ()"�-
&!# �A#&"'#= ,'")#&%;B'� >%�%!�*�";#�B.

�!�>%�#�%'&* >� >"�'��( ��"D#�"'#G �,���;*+ �",'�>�;*+ ���A%1
'" “'%1&�";B'�1” &%��#&��## � !"�%�% �",�%��� 50�50 �� (��"�#'", 2001)
>�!",";#, )&� �� �,"#��/%1�&�#=+ �"�?�� # �"��! �&�%)"G&�= !"! �#��;G-
A#�*% !�'&"!&* ('",�-'",";B'*%, '",�-"'";B'*%, >�/;%,"'#% >�/ >"�&'%�",
'";%,"'#% # >%�%;%,"'#% )%�%, '%<�, �!()#�"'#%), &"! # "<�'#�&#)%�!#%
(@��'&";B'*% �&�1!#, �*>"/*, A�!�#���"'#%, "&"!# � (!(�"�#). �"D'� �&-
�%&#&B, )&� /�;= "<�'#�&#)%�!#+ �,"#��/%1�&�#1 �%D/( �",'�>�;*�# >"�&-
'%�"�# A*;" �*��!" # �"�B#���";" �& 30 /� 95%, >�#)%� �"�!# A*;# #'#-
?#"&��"�# A�;BJ%<� )#�;" >�/�A'*+ !�'&"!&��.
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� /�(<�� #��;%/��"'## � >"�'*� ��"D#�"'#%� �"�?�� '" “'%1&�";B-
'�1 &%��#&��##” (�&"'��;%'" >�;�D#&%;B'"= !���%;=?#= �%D/( /��#'#-
�(G$#� >�;�D%'#%�, )"�&�&�1 #'#?##���"''*+ "<�%��#�'*+ !�'&"!&�� #
(���'%� &%�&��&%��'" � #+ !���# (Huck et al., 1986). �%,(;B&"&* 7!�>%�#�%'-

&";B'*+ #��;%/��"'#1 ��#/%-
&%;B�&�(G& � >�;B,( �($%�&��-
�"'#= #%�"�+## /��#'#���"-
'#= ��%/# �"�?��, !�'!(�#�(-
G$#+ ," �"��! � �%,�' �",�'�-
D%'#=, )&� �>�;'% ��<;"�(%&�=
� ���A%''��&=�# >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�* >�>(;=?#1 �#A#��!�<�
;%��#'<".

�%��#'< �#'�<�"/��",
Dicrostonyx vinogradovi, �"�-
>���&�"'%' &�;B!� '" �-�%
��"'<%;=.  ����&�"'�&�%''(G
�&�(!&(�( >��%;%'#1 7&�<�
�#/" #,()";# ;%&�� 1991 <. � #�-
>�;B,��"'#%� �%&�/#!# >�-
�&��'*+ �&;���� '" >;�$"/!%
�%)%'#= �",�%��� 2 <", </%
��%/# �,���;*+ ���A%1 >��&�-
=''*�# �A#&"&%;=�# A*;# 4
�"�?" # 4 �"�!# (��"�#'",
1999). �"�>�;�D%'#% #+ ()"�&-
!�� �A#&"'#= >�!","'� '" �#�.
3.1.3.20.

�,���;*% !���=$#% �"�!#
,"'#�";# '%A�;BJ#% >� >;�-
$"/# (>�#A;#,#&%;B'� 800 �2)
# �A���A;%''*% ()"�&!# �A#-
&"'#=, �"�>�;�D%''*% '" ,'"-
)#&%;B'�� (/";%'## �/#' �&
/�(<�<�. ���",/� A�;%% !�(>-
'*% (�!�;� 8000 �2) ()"�&!#
�A#&"'#= �",�'�D"G$#+�=
�"�?�� � ,'")#&%;B'�1 �&%>%-
'# >%�%!�*�";#�B # '";"<"-
;#�B '" ()"�&!# �"��!. " >%-
�#@%�## >;�$"/!# �%)%'#=

�#�. 3.1.3.20. �"�>�;�D%'#% ()"�&!�� �A#-
&"'#= �,���;*+ # ��;�/*+ ���A%1 ;%��#'-
<" �#'�<�"/��", Dicrostonyx vinogradovi, '"
>;�$"/!% �",�%��� 2 <" � #G;% 1991 <. '" �.
��"'<%;=.  — �,���;*% �"�!# # #+ �*��/-
!#: � — �%�&" �&;��" �/'�<� ,�%�B!", � —
�%�&" �&;��" /�(+ ,�%�B!�� # A�;%%, 
 —
<�"'#?* ()"�&!�� �"��!, � — ()"�&!#, ,"-
'#�"%�*% �*��/!"�#. % — �,���;*% �"�-
?*: �, � — &� D%, )&� # '" �#�. , 
 — '%�",-
�'�D"G$#%�= ���A#, � — �",�'�D"G$#%-
�= ���A#. 1-4 — '��%�" ,�%�B!��; I # II —
'��%�" �*��/!�� (>�: ��"�#'", 1999, � #,-
�%'%'#=�#).
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�%<(;=�'� >�>"/";# � ;��(J!# %$% 3 �,���;*% ���A# — �"�!" �� �;%/"�#
;"!&"?## # /�" �",�'�D"G$#+�= �"�?".

�"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1 /"%& ��'��"'#% >�-
;"<"&B, )&� �#�&%�" �>"�#�"'#= ( ;%��#'<" �#'�<�"/��" — ;#A� >���#�-
!(#&%&, ;#A� >�;#<"�#= (>�;#<#'#=).

")";� �*+�/" ;%&'#+ �*��/!�� A*;� >�#(��)%'� ! 18 #G;=. �" 7 >��-
;%/(G$#+ /'%1 >��%)%'� 14 �%<�;%&�!, #, '#+ 10 /%&%'*J%1 >�#'"/;%-
D";# ! /�(� �*��/!"� �"��! — ' 1 # ' 2 (>�<#AJ%1 � '")";% #��;%/��"-
'#=). �"��%;%'#% ��;�/'=!" '")";��B � >%���1 /%!"/% "�<(�&". � !�'?(
�&���1 /%!"/* "�<(�&" '" >;�$"/!% �%)%'#= ��&"�";#�B &�;B!� /�" ��;�-
/*+ ,�%�B!" #, �*��/!" �"�!# ' 1.

� >%��*+ )#�;"+ "�<(�&" (�%;#)#;�= >�&�! �#<�"'&�� )%�%, &%��#&�-
�#G >;�$"/!#, # A�;BJ#'�&�� ��%/;*+ ���A%1, ," #�!;G)%'#%� �"�!# '
1 # �"�?" ' 4, &"!D% >�!#'(;# %% >�%/%;*. ��%/# �#<�"'&�� >�%�A;"/";#
�%<�;%&!# (53.3%).

��"D#�"'#% �,���;*+ ���A%1, ���&"�;=�J#+ �%�%1'(G >"�(, '" “'%1-
&�";B'�1” &%��#&��## � !"�%�% >;�$"/BG 50�50 �� (��"�#'", 2001) >�!","-
;�, )&� �� �,"#��/%1�&�#=+ >�;��*+ >"�&'%��� �&�%)"G&�= !"! �#��;GA#-
�*% !�'&"!&* ('",�-'",";B'*%, '",�-"'";B'*%, >�/;%,"'#% >�/ >"�&'%�",
'";%,"'#% # >%�%;%,"'#% )%�%, '%<�, �;%/��"'#%, �!()#�"'#%), &"! # "<�'#-
�&#)%�!#% (�%�&#!";B'*% @��'&";B'*% �&�1!#, �*>"/*, >�#'(/#&%;B'*%
)#�&!#). �"D'� �&�%&#&B, )&� /�;= #'#?##���"''*+ "<�'#�&#)%�!#+ �,"#-
��/%1�&�#1, � &�� )#�;% "<�%��#�'*+ "!&��, A*;" �&'��#&%;B'� �*��!" #
���&"�;=;" �!�;� 30% ( �"�?" # >�#A;#,#&%;B'� 45% ( �"�!#.

��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >��%;%'#1 ;%��#'<" �#'�<�"/��" '% #�%%&�=.

�A�(D/"= ���A%''��&# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
>��%;%'#1 �"����&�%''*+ �*J% >�%/�&"�#&%;%1 >�/�%�%1�&�" Microtinae,
��D'� �*/%;#&B �;%/(G$#% '"#A�;%% �A$#% %% )%�&*. � �%,�' �",�'�D%-
'#= +"�"!&%�'�1 ���A%''��&BG =�;=%&�= �*��!"= �&%>%'B #'/#�#/(";#,"-
?## ()"�&!�� �A#&"'#= �"��!, '" !�&��*% '"!;"/*�"G&�= >%�%!�*�"G-
$#%�=, ,'")#&%;B'� A�;BJ#% >� >;�$"/# # �%'%% ��'�>�;#,#���"''*%
()"�&!# �A#&"'#= �"�?��. �;"<�/"�= ,'")#&%;B'��( >%�%!�*�"'#G ()"�-
&!�� �A#&"'#= �"�?�� # �"��! �A�",(G&�= "<�%<"?## �,���;*+ �",'�>�-
;*+ ���A%1, �&'��#&%;B'� #,�;#���"''*% � >���&�"'�&�% �& /�(<#+ >�-
/�A'*+ �AU%/#'%'#1. �,"#���&'�J%'#= �%D/( �,���;*�# �"�!"�# � "<-
�%<"?#=+ ��'��"'* '" &%��#&��#";B'�� /��#'#���"'## (;#A� �,"#�'��
#,A%<"'##), " ( �"�?��, !�'!(�#�(G$#+ ," �"��!, @���#�(%&�= #%�"�+#=
/��#'#���"'#=, !�&��"=, >�-�#/#���(, �>���A�&�(%& >��*J%'#G �%>��-
/(!&#�'�<� (�>%+" ���A%1, ,"'#�"G$#+ /��#'#�(G$%% >�;�D%'#%. ��-
&�1)#�*% >"�'*% ��=,# �&�(&�&�(G&, # >�%�A;"/"G$%1 �&�"&%<#%1 �",-
�'�D%'#= =�;=%&�= >���#�!(#&%&. �"��%;%'#% ��;�/'=!" >��#�+�/#& �
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!���&!#% ���!# >��;% %<� �*+�/" #, �*��/!��*+ '��. � �!�')"'#%� �%>��-
/(!&#�'�<� �%,�'" >��#�+�/#& >%�%�"�>�%/%;%'#% ���A%1, ��>����D/"G-
$%%�= �A�",��"'#%� ,#����)'*+ "<�%<"?#1, � ���&"� !�&��*+ �+�/=& !"!
��/�&�%''*%, &"! # '%��/�&�%''*% ���A#; �,"#���&'�J%'#= �%D/( ���-
A=�# � &"!#+ "<�%<"?#=+ �&"'��=&�= �&'��#&%;B'� &�;%�"'&'*�#. � ?%-
;��, �%,�''*% #,�%'%'#= � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" �*�"D%-
'* �&'��#&%;B'� �;"A� (��D'� <����#&B ;#JB � '%!�&���� (�#;%'## &%'-
/%'?## "<�%<#���"'#= � ��%''%-,#�'#1 >%�#�/), # �A�",��"'#% "<�%<"?#1
( �,���;*+ # ��;�/*+ ���A%1 >��#�+�/#& !"! � �%,�' �",�'�D%'#=, &"! #
>� %<� �!�')"'##. � &"!#+ �#/��, !"! M. pennsylvanicus # P. ungava, &%'-
/%'?#= "<�%<#���"'#= �,���;*+ ���A%1 � �%>��/(!&#�'*1 >%�#�/ �*�"-
D%'" �;"A�. ��D'� >�;"<"&B, )&� >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!-
&(�" >�>(;=?#1 7&#+ �#/�� >�%/�&"�;=%& ��A�1 '%!#1 >���%D(&�)'*1
�"�#"'& �%D/( &#>"�# I # II. ��/��A'%% 7&�& "�>%!& A(/%& �"����&�%' �
�;"�% 6.

3.2. �-�-F'"�� (-,)&C)E, Sciuridae

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" � �#�&%��1 "<�%<"?#1 #'-
/#�#/(";B'*+ ()"�&!�� �A'"�(D#�"%&�= ( '%!�&��*+ �#/�� '",%�'*+ A%-
;#)B#+ ('">�#�%�, Xerus inauris) # ?%;�<� �=/" �#/�� /�%�%�'*+ A%;#)B-
#+, � &�� )#�;% Sciurus niger, S. carolinensis, S. aberti, Callosciurus erythraeus
# Funambulus pennanti (Flyger, 1955, 1960; Hoover, Yeager, 1953; Longley,
1963; Taylor, 1966; Pack et al., 1967; Herzig-Straschil, 1978, 1979; Prakash et
al., 1968; Farentinos, 1972, 1974; Tamura et al., 1988; Koprowski, 1996).

�%�;='"= A%;!" Xerus inauris �"�>���&�"'%'" '" G<% # G<�-,">"/% "@-
�#!"'�!�<� !�'&#'%'&". �� �A�",( D#,'# 7&�& �#/ �+�/%' � �(�;#!"�#, '�
'% ,";%<"%& � �>=)!(. �",�'�D%'#% � >�>(;=?#=+ X. inauris >��#�+�/#&
!�(<;�<�/#)'�, '� !"D/"= �,���;"= �"�!" � &%)%'#% <�/" �A*)'� >�#'�-
�#& &�;B!� �/#' �*��/�!. �#! >�=�;%'#= ��;�/'=!" >�#+�/#&�= '" ,#�-
'#% # �%�%''#% �%�=?* (#G'B # �%'&=A�B-�!&=A�B). �#�;� /%&%'*J%1 �
�*��/!"+ '%�%;#!� — 1-3, � ��%/'%� 1.9. ���&'�J%'#% >�;�� ��%/# '���-
��D/%''*+ �"�'� 1:1. �"��%;%'#% ��;�/'=!" >��#�+�/#& '" �&���� <�/(
D#,'# (Herzig-Straschil, 1978, 1979; Waterman, 1996).

����&�"'�&�%''(G �&�(!&(�( >��%;%'#1 # ��?#";B'(G ��<"'#,"?#G
,%�;='�1 A%;!# #,()";# � 1973-1974 <<. � ��� (Herzig-Straschil, 1978)
>(&%� �#,(";B'*+ '"A;G/%'#1 ," #'/#�#/(";B'� �%)%'*�# ,�%�B!"�#.
���;%/��"'#% >�!",";�, )&� �,���;*% �"�?* ,"'#�"G& ()"�&!# �A#&"'#=
>;�$"/BG � ��%/'%� 3345 �2, &�</" !"! ( �,���;*+ �"��! �",�%�* ()"�&!��
�/��% �%'BJ% — � ��%/'%� 1654 �2.

� >��%;%'#=+ ,%�;='�1 A%;!# �*=�;%'* "<�%<"?##, � !�&��*+ '"�)#-
&*�"%&�= �& 2 /� 14 ���A%1. �"D/"= "<�%<"?#= ,"'#�"%& �>�%/%;%''(G



251

�#�&%�( '��, � !�&���1 ��D%& A*&B /� 100 �*+�/�� (� ��%/'%� 32, n=15).
��*, ,"'#�"%�*% ���%/'#�# "<�%<"?#=�#, '% ���A$"G&�=. � ���&"�%
�&"A#;B'*+ "<�%<"?#1 '"�)#&*�"%&�= /� )%&*�%+ �,���;*+ �"��! � '%>�;�-
��,�%;*� >�&���&���. "�=/( �� �&"A#;B'*�#, �&�%)%'* # '%�&"A#;B'*%
"<�%<"?##, � ���&"� !�&��*+ ��<(& �+�/#&B �,���;*% �"�?*, �,���;*% �"�-
!# # >�;(�,���;*% ,�%�B!#, '"+�/=$#%�=, >�-�#/#���(, � ��/�&�% � �,���-
;*�# ���A=�# (Herzig-Straschil, 1978). �,���;*% �"�?* '% ��=,"'* >��&�-
=''� � �/'�1 "<�%<"?#%1 # J#��!� >%�%�%$"G&�= � >�%/%;"+ ��%<� >��%;%-
'#=. ����=$#% �"�!# �A*)'� "<�%��#�'* ! �"�?"�, # �#��;GA#�*% !�'-
&"!&* �%D/( �",'�>�;*�# ,�%�B!"�# �&�%)"G&�= &�;B!� � >%�#�/ �>"�#-
�"'#1, !�</" �"�%? ��D%& ��&"�"&B�= '" �/'�� ()"�&!% ��%�&% � �"�!�1 # %%
>�&���&���, ��/#�J#��= � >�%/J%�&�(G$#1 �%,�' �",�'�D%'#=, � &%)%-
'#% '%�!�;B!#+ '%/%;B. �#��;GA#�*% �,"#��/%1�&�#=, � &�� )#�;% <�(-
�#'<, � >�/�A'*+ "<�%<"?#=+ �&�%)%'* !"! �%D/( �,���;*�#, &"! # ��;�-
/*�# ���A=�#. �,���;*1 �"�%? ��D%& A*&B �AU%!&�� ��?#";B'*+ )#�&�!,
#'#?##���"''*+ �"�!"�# #;# >�;(�,���;*�# ,�%�B!"�#.

����&�"'�&�� ��!�(< ��'��'�1 '��*, ,"'#�"%��1 );%'"�# "<�%<"?##
(“=/��” <�(>>���<� ()"�&!"), '"#A�;%% "!&#�'� �+�"'=%&�= /��#'#�(G-
$%1 �"�!�1. 
�(<#% �,���;*% �"�!# &"!D% >�#'#�"G& ()"�&#% � �+�"'%
“=/�"” ()"�&!", '� � �%'BJ%1 �&%>%'#.

��/* ( �"��!, �+�/=$#+ � ���&"� �/'�1 "<�%<"?##, >��#�+�/=& >�"!&#-
)%�!# �#'+��''� (�",'#?" � ���!"+ '% >�%�*J"%& '%�!�;B!#+ /'%1). �
7&�& >%�#�/ >�;(�,���;*% (<�/��";*%) ,�%�B!# %$% /%�D"&�= ��%�&% ��
�,���;*�#, '� >��&%>%''� '")#'"G& �"��%;=&B�=. �,"#��/%1�&�#= �%D/(
�,���;*�# # <�/��";*�# ���A=�# ��&"G&�= �#��;GA#�*�#, �/'"!� �,���-
;*% �"�!# <��",/� A�;BJ% ��%�%'# >����/=& � '��*�# �*��/!"�#.

�)"�&�!, ,"'#�"%�*1 );%'"�# �/'�1 "<�%<"?##, �%<(;=�'� >��%$"G&
���A# #, /�(<#+ "<�%<"?#1, �A�;%/(G$#% '��* A;#D"1J#+ ���%/%1, '�
�,���;*% �"�!# #,<�'=G& #+ � �+�"'=%��1 &%��#&��##. � >*;( >�%�;%/�-
�"'#= /��#'#�(G$"= �"�!" ��D%& �!","&B�= '" “)(D��” ()"�&!%. � 7&��
�;()"% �'" �&"'��#&�= �AU%!&�� >�%�;%/��"'#= �� �&���'* %<� “+�,=%�”.

�+�"&!# )"$% �&�%)"G&�= �� �,"#��/%1�&�#=+ �,���;*+ �"�?��, " &"!D%
>�# ��&�%)% �,���;�<� # <�/��";�<� �"�?", �/'"!� �'# '% >�#��/=& ! �%�B-
%,'*� &�"��"�. �� �,"#��/%1�&�#=+ /%&%'*J%1 # <�/��";*+ ,�%�B!�� )"$%
�&�%)"%&�= #<����% >��%/%'#%.

� #��;%/��"'##, >���%/%''�� � "�#A## '" >;�$"/!% '"A;G/%'#1
�",�%��� 14 <" (Waterman, 1995, 1996, 1997), (�&"'��;%'�, )&� � ���&"�
�&"A#;B'*+ "<�%<"?#1 �"��! �+�/#;# �& 1 /� 3 �,���;*+ # /� 9 >�;(�,���;*+
���A%1 7&�<� >�;", '"+�/=$#+�= � ��/�&�%. �"��&�='#% �%D/( ���%/'#�#
"<�%<"?#=�# ���&"�;=;� � ��%/'%� 195±32 � (Waterman, 1995). ��;(�,���-
;*% (<�/��";*%) �"�?*, !"! >�"�#;�, �&�%;=;#�B '" ,'")#&%;B'�% �"��&�=-
'#% �& �"&%�#'�!�<� ()"�&!".
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� /�>�;'%'#% ! 7&#� /"''*� (�&"'��;%'�, )&� ( �"�?�� &"!D% �A�",(-
G&�= "<�%<"?##, � !�&��*+ '"�)#&*�"%&�= /� 19 ���A%1. � !�(>'*+ "<�%-
<"?#=+ �A'"�(D#�"G&�= A�;%% �%;!#% >�/<�(>>* #, 4-5 �"�?��, � !�&��*+
>��#�+�/#& >��&�=''"= ��%'" ���&"�", # &"!#% >�/<�(>>* �%/!� �($%�&�(G&
A�;%% �/'�<� /'=. �"�?*, �AU%/#'=G$#%�= � "<�%<"?##, ,"'#�"G& �A$#1
()"�&�! �A#&"'#=, >%�%!�*�"G$#1 ()"�&!# �A#&"'#= '%�!�;B!#+ "<�%<"?#1
�"��!. �<�%<"?## �"�?�� �($%�&�(G& /;#&%;B'�% ��%�=, >� !�"1'%1 �%�%, �
&%)%'#% <�/". �'% >%�#�/" �>"�#�"'#1 �"�?* �A#&"G& � �&/%;B'*+ '��"+,
�"�>�;�D%''*+ � �&���'% �& '��, ,"'#�"%�*+ �"�!"�#.

�,"#��/%1�&�#= �%D/( �"�?"�# '��=& �&'��#&%;B'� �#��;GA#�*1
+"�"!&%�, �/'"!� � !"D/�1 "<�%<"?## (�&"'"�;#�"%&�= ;#'%1'"= #%�"�+#=
/��#'#���"'#=. ���A#, ,"'#�"G$#% /��#'#�(G$%% >�;�D%'#%, �&'��=&�=
! �&"�J%1 ��,�"�&'�1 !"&%<��## (A�;%% 3 ;%&), " ��,�"�& >�/)#'%''*+ �"�-
?�� �"�B#�(%& �& 8 �%�=?%� /� 3 ;%& (Waterman, 1995). �"! >�!",*�"G&
'"A;G/%'#=, �"�?* '% �+�"'=G& ,"'#�"%�*% ()"�&!# �A#&"'#= # '% !�'-
!(�#�(G& /�(< � /�(<�� ," /��&(> ! �"�!"� (>� !�"1'%1 �%�%, !�'!(�%'-
?#= '% >��=�;=%&�= � @���% D%�&!#+ "<�%��#�'*+ �,"#��/%1�&�#1).

�"�?*, �+�/=$#% � ���&"� �/'�1 >�/<�(>>*, �%/!� �&/*+"G& � '��"+
>��/#'�)!%. �"$% � �/'�1 '��% �� ��%�= �&/*+" ��A#�"%&�= '%�!�;B!� ���-
A%1. � >%�#�/ �>"�#�"'#1 �'# >��&�=''� '"+�/=&�= '" ()"�&!"+ �A#&"'#=
�%?%>&#�'*+ �"��!, >�# 7&�� /��#'#�(G$#% �"�?* !�'&"!&#�(G& � �"�-
!"�# )"$%, )%� '#,!��"'<��*%. �+�"&!# �%D/( �"�?"�# �&�%)"G&�= �%/-
!�, >��!�;B!( >�)#'%''*% ���A# #,A%<"G& >�=�*+ !�'&"!&�� � /��#'"'&"-
�#. � ��=,# � �&�(&�&�#%� D%�&!�1 #%�"�+## /��#'#���"'#= � "<�%<"?#=+
�"�?��, �"�'� !"! # >�#,'"!�� !�'!(�%'&'�1 A��BA* ," �"��!, �*�!","'�
>�%/>�;�D%'#%, )&� �AU%/#'%'#% �"�?�� � <�(>>* =�;=%&�= �>%?#@#)%�-
!�1 �%"!?#%1 �#/" '" >�%�� +#$'#!��, ��%/# !�&��*+ '"#A�;BJ#1 (��'
'"'��=& ,�%# (Waterman, 1997).

�%�'"= A%;!", Sciurus niger, �A#&"%& � ?%'&�";B'*+ # ���&�)'*+ �"1�-
'"+ �T�. �#! �",�'�D%'#= � >�>(;=?#=+ 7&�<� �#/" >�#+�/#&�= '" ='-
�"�B-�"�&. �%�%�%''*% �"�!# ��&�%)"G&�= � @%��";= >� ">�%;B. ��%/'%%
)#�;� /%&%'*J%1 � �*��/!"+ � �",'*+ >�>(;=?#=+ �"�B#�(%& �& 3.2 /� 3.7
(Hoover, Yeager, 1953; Longley, 1963).

����&�"'�&�%''(G �&�(!&(�( >��%;%'#1 # ��?#";B'(G ��<"'#,"?#G
7&�<� �#/" #,()";# � 1970–1973 <<. � J&"&% �;;#'�1� >(&%� �#,(";B'*+
'"A;G/%'#1 ," ,�%�B!"�#, '"�%;=G$#�# ()"�&�! /(A�"�* >;�$"/BG 6.8 <",
�",�%)%''*1 '" !�"/�"&* 15�15 �. 
�>�;'#&%;B'� >����/#;# '"A;G/%-
'#= ," �,���;*�# ���A=�#, >��%$%''*�# � ��;B%�( >;�$"/BG 2.7 <"
(Benson, 1980).

���;%/��"'#% >�!",";�, )&� ( �,���;*+ ���A%1 �&�(&�&�(%& �+�"'" &%�-
�#&��##, # !"D/*1 ,�%�%! ,"'#�"%& #'/#�#/(";B'*1 ()"�&�! �A#&"'#=,
!�&��*1 ,'")#&%;B'� >%�%!�*�"%&�= � ()"�&!"�# �A#&"'#= ���A%1-���%-
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/%1 (�#�. 3.2.1). �"�?* �"�>�;"<"G& ,'")#&%;B'� A�;BJ#�# ()"�&!"�# �A#-
&"'#= (#+ >;�$"/B ���&"�;=%& � ��%/'%� 1.54 <") � ��"�'%'## � �"�!"�# (�
��%/'%� 0.85 <"). � �%>��/(!&#�'*1 >%�#�/ ()"�&!# �"�?��, >�#'#�"�J#+
()"�&#% � �",�'�D%'##, A*;# '"�'�<� !�(>'%% ()"�&!�� '%�",�'�D"�J#+-
�= �"�?�� (���&�%&�&�%''�, 1.92 # 1.15 <"). �&%>%'B >%�%!�*�"'#= ���%/'#+
()"�&!�� ( �"�?�� �($%�&�%''� �*J%, )%� ( �"��! (�#�. 3.2.1).

� >%�#�/ �",�'�D%'#= ,"�%<#�&�#���"'*, � ��'��'��, "<�'#�&#)%�-
!#% �,"#��/%1�&�#= �%D/( �,���;*�# ���A=�#, � &�� )#�;% �+�"&!#, >�%-
�;%/��"'#% # #,A%<"'#% !�'&"!&�� � >"�&'%�"�# (Benson, 1980). ��%�A;"-
/"G$%1 @����1 �,"#��/%1�&�#1 A*;# >�%�;%/��"'#= (n=159), &�</" !"!
�+�"&!# �&�%)%'* � %/#'#)'*+ �;()"=+ (n=4). 
��#'"'&"�# �)#&";# �"�-
?��, !�&��*% >�%�;%/��";# ���#+ >"�&'%���, '� '% >�/�%�<";#�B >�%�;%-
/��"'#=� � #+ �&���'*.

�"!�#�";B'�% )#�;� "<�%��#�'*+ !�'&"!&�� �&�%)%'� >�,/'%1 ��%-
'BG, ,#��1 # � '")";% �%�'* (� '�=A�= >� �"�&). �"�?*-/��#'"'&* ��+�"-
'=;# �*��!#1 #%�"�+#)%�!#1 �&"&(� '" >��&=D%'## ��%<� >%�#�/" #��;%-
/��"'#1. �<�'#�&#)%�!#% �,"#��/%1�&�#= �%D/( �"�?"�# � >%�%!�*�"G-
$#�#�= ()"�&!"�# �A#&"'#= ��,'#!";# � >%�#�/ �A��&�%'#= !�'!(�%'&-
'*+ �&'�J%'#1. ��;BJ"= )"�&B >�%�;%/��"'#1 �&�%)%'" � �%,�' �>"�#�"-
'#1, !�</" �"�?* ��A#�";#�B <�(>>"�# # !�'!(�#���";# /�(< � /�(<�� ,"
/��&(> ! �"�!"�, '"+�/=$#��= � 7�&�(�%. �%�"�+#)%�!#1 �"'< �"�?" (�&"-

�#�. 3.2.1.  ��"'#?* #'/#�#/(";B'*+ ()"�&!�� �A#&"'#= �"�?�� () # �"��! (%)
)%�'�1 A%;!#, Sciurus niger, ()"�&���"�J#+ � �",�'�D%'## ,#��1 1971 <. � J&"&%
�;;#'�1� (�T�). �#@�"�# �A�,'")%'* '��%�" ,�%�B!�� (>�: Benson, 1980).
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'"�;#�";# � ,"�#�#���&# �& &�<�, >�%�;%/��";
;# �' /�(<#+ �"�?�� #;# �"� A*; �AU%!&�� >�%-
�;%/��"'#1 (�#�. 3.2.2).

�"!, '"A;G/%'#= ," �/'�1 #, <�(>>#����!
>�!",";#, )&� /��#'#�(G$#1 �"�%? (' 6) >�%-
�;%/��"; ��%+ �"�?�� A�;%% '#,!�<� �"'<", �!"-
,"�J#+�= '" ()"�&!% �%?%>&#�'�1 �"�!# (�#�.
3.2.2). �/'"!� >�!" �' A*; (�;%)%' >�%�;%/��"-
'#%� �/'�<� #, '#,!��"'<��*+ �"�?��, /�(<#%
�"�?* ��<;# >�#A;#,#&B�= ! �"�!% # �>"�#&B-
�= � '%1. �%� '% �%'%%, )#�;� !�'&"!&�� � �%-
?%>&#�'�1 �"�!�1, �"�'� !"! # )#�;� �>"�#�"-
'#1, ,"�#�%;� �& �"'<" �"�?��, # '"#A�;%% (�-
>%J'*� A*; �"�%?-/��#'"'& ' 6.

�"�!# �%/!� �A$";#�B /�(< � /�(<��, #
#%�"�+#= /��#'#���"'#= ��%/# '#+ '% �*=�;%-
'". � "<�'#�&#)%�!#+ �,"#��/%1�&�#=+ �",'�-
>�;*+ ���A%1 �"�?* �&"�J% 4 ;%& �/%�D#�";#
�%�+ '"/ �"�!"�#, " �"�!# &�<� D% ��,�"�&" /�-
�#'#���";# '"/ ��;�/*�# �"�?"�#. ���)'*%
>"�'*% ��=,# �&�(&�&���";#, # �%<(;=�'*% !�'-

&"!&* �"�?�� � �"�!"�# �&�%)%'* &�;B!� � >%�#�/ �>"�#�"'#1. �"�!# �*-
�"$#�";# /%&%'*J%1 A%, ()"�&#= �"�?��. �"��%;%'#% ��;�/*+ ,�%�B!��
>��#�+�/#;� ��!��% >� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#=. ��%
�"��%;=G$#%�= ��;�/*% ���A# >�!#/";# �"&%�#'�!#% ()"�&!# # >%�%+�-
/#;# ! �"���&�=&%;B'��( �($%�&���"'#G.

� +"�"!&%�% �,"#��/%1�&�#1 �%D/( ���A=�# �",'�<� >�;" # ��,�"�&"
��D'� �(/#&B >� �%,(;B&"&"� '"A;G/%'#1 ," �%)%'*�# ,�%�B!"�#, >���%-
/%''*+ � 1986–1990 <<. � J&"&% �"',"� (�T�) � �/'�� #, >"�!�� >;�$"-
/BG 4.2 <" (Koprowski, 1996). � �A$%1 �;�D'��&# ,"�%<#�&�#���"'� 315
�,"#��/%1�&�#1 �,���;*+ ���A%1 (� ��%/'%�, 0.25 !�'&"!&" ," 1 )"� '"-
A;G/%'#1), � &�� )#�;% '",�-'",";B'*% !�'&"!&*, �,"#�'*% )#�&!#, '%!�-
&��*% 7;%�%'&* �#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%/%'#= (� )"�&'�-
�&#, A�!�#���"'#%), " &"!D% "<�%��#�'*% !�'&"!&* (>�%�;%/��"'#= # �+�"&-
!#). ���&'�J%'#% �#��;GA#�*+ # "<�%��#�'*+ �,"#��/%1�&�#1 � ,"�#-
�#���&# �& >�;" >"�&'%��� >�!","'� '" �#�. 3.2.3.

�� �,"#��/%1�&�#=+ �%D/( �,���;*�# ���A=�# >�%�A;"/";# "<�%��#�-
'*% !�'&"!&*, � ���A%''��&# ��%/# �"��!. � ��'��'�� �&�%)%'* >�%�;%/�-
�"'#=, &�</" !"! /�;= �+�"&�! A*;" �)%'B '%A�;BJ�1 (1.4%).

�� �,"#��/%1�&�#=+ �%D/( �,���;*�# # ��;�/*�# ���A=�# &"!D% ,"-
�%<#�&�#���"'* >�%#�($%�&�%''� 7;%�%'&* "<�%��#�'�<� >��%/%'#=, >�#
7&�� �,���;*% �"�?* )"$% >�%�;%/��";# ��;�/*+ �"�?��, '� '% �"��!.

�#�. 3.2.2. ��#�%� ;#'%1'�1
#%�"�+## /��#'#���"'#=
��%/# �"�?�� )%�'�1 A%;!#,
Sciurus niger, � >%�#�/ �",-
�'�D%'#=. �#@�"�# �A�-
,'")%'* '��%�" ,�%�B!��,
�&�%;!"�# — >��=/�! >�%-
�;%/��"'#1 (>�: Benson,
1980, � #,�%'%'#=�#).
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�"�&�&" �#��;G-
A#�*+ �,"#��/%1�&�#1
�"��! A*;" '#D% &%�-
�%&#)%�!# �D#/"%��1,
" ( �"�?��, '">��&#�,
�*J% &%��%&#)%�!#
>�%/�!","''�1. �
�,���;*+ ���A%1 >�-
/"�;=G$%% A�;BJ#'-
�&�� 7&#+ �,"#��/%1-
�&�#1 (85.5%) ,"�%<#�-
&�#���"'� � &% >%�#�-
/*, !�</" �'# '"+�/#-
;#�B �'(&�# ����%�&'�
#�>�;B,(%��<� <'%,/".
��%'BG, ,#��1 # �%�-
'�1 �,���;*% ,�%�B!# '%�%/!� ��A#�";#�B <�(>>"�# �& /�(+ /� >=&# ���A%1
� �/'�� <'%,/%. � ���&"� >�/"�;=G$%<� A�;BJ#'�&�" "<�%<"?#1 (35 #, 48,
#;# 72.9%) �+�/#;# &�;B!� �"�?*. �"�!# >�%#�($%�&�%''� #�>�;B,��";#
<'%,/" >��/#'�)!%, # ;#JB � >=&# �;()"=+ ,"�%<#�&�#���"'� ����%�&'�%
>�%A*�"'#% /�(+ '%��/�&�%''*+ �,���;*+ �"��! � �/'�� <'%,/%. ��;"<"G&,
)&� !���('";B'�% #�>�;B,��"'#% <'%,/ � +�;�/'*1 >%�#�/ <�/" �*>�;'=%&
&%����%<(;=&��'(G @('!?#G (Koprowski, 1996).

�&"!, /;= >��%;%'#1 )%�'�1 A%;!# +"�"!&%�'* �;"A� >%�%!�*�"G$#%�=
()"�&!# �A#&"'#= �"��!, '" !�&��*% '"!;"/*�"G&�= ,'")#&%;B'� A�;%% !�(>-
'*% # �($%�&�%''� >%�%!�*�"G$#%�= ()"�&!# �"�?��, !�'!(�#�(G$#+ ,"
�"��! � �%,�' �",�'�D%'#=. �#�&%�( �>"�#�"'#= ( )%�'�1 A%;!# ��D'�
�&'%�&# ! >�;#<#'## #;# >���#�!(#&%&(. ��%/# �"�?��, !�'!(�#�(G$#+ ,"
�%?%>&#�'*+ �"��!, (�&"'"�;#�"%&�= #%�"�+#= /��#'#���"'#=, # �*��!�-
�"'<��*% �"�?* >�;()"G& >�%#�($%�&�� � �>"�#�"'#=+ (Benson, 1980;
Koprowski, 1993, 1996). "�=/( � 7&#�, '" >��&=D%'## ��%<� <�/#)'�<� ?#!-
;" �",�'�D%'#= ( �,���;*+ ���A%1 �A��&�%'" !�'!(�%'?#= ," !�����*%
�%�(��* # (A%D#$". � +�;�/'*% >%�#�/* <�/" (,#��1 # �%�'�1) @���#�(-
G&�= "<�%<"?##, ���&�=$#% >�%#�($%�&�%''� #, �"�?��, !�&��*% ,"'#�"-
G& �A$#% <'%,/".

�"��;#'�!"= A%;!", Sciurus carolinensis, J#��!� �"�>���&�"'%'" '" G<�-
���&�!% �"'"/* # ���&�)'�1 >�;��#'% �T�. �%�%�%''*% �"�!# � >�>(;=-
?#=+ 7&�<� �#/" ��&�%)"G&�= � @%��";= >� �"�&. ��%/'%% )#�;� /%&%'*J%1
� �*��/!"+ ���&"�;=%& 2.7. ��;�/'=! �>%��*% �*+�/#& #, <'%,/ '" 52-61 /%'B,
# � ��,�"�&% �& 6 /� 12 �%�=?%� �"��%;=%&�= � >�#�!"+ ���A�/'�1 &%��#&�-
�##. ��;BJ#'�&�� ��;�/*+ ���A%1 (89.6%) ��&"%&�= � &�� D% >��%;%'##, </%
��/#;#�B, >�#)%� ( ��;�/*+ �"��! +���J� �*�"D%'" @#;�>"&�#=, # A�;B-

�#�. 3.2.3. ���&'�J%'#% "<�%��#�'*+ (I) # �#��;GA#-
�*+ (II) �,"#��/%1�&�#1 �,���;*+ ���A%1 � >��%;%'#=+
)%�'�1 A%;!#, Sciurus niger (>�: Koprowski, 1996).
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J#'�&�� #, '#+ �A��'��*�"%&�= �A;#,# �"&%�#'�!#+ ()"�&!��. ��;�/'=!
/��&#<"%& >�;���1 ,�%;��&# � ��,�"�&% 11-15 �%�=?%� (Longley, 1963; Horwich,
1972; Thompson, 1977; Koprowski, 1996).

����&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1 !"��;#'�!�1
A%;!# #,()";# � 1974–1975 <<. � >���#'?## �'&"�#�, �"'"/" (Thompson,
1978). "A;G/%'#= >����/#;# ," #'/#�#/(";B'� �%)%'*�# ,�%�B!"�#, '"-
�%;=G$#�# ()"�&�! ;%�" >;�$"/BG 28.7 <". � �A$%1 �;�D'��&# >�/ '"A;G-
/%'#%� '"+�/#;#�B 127 ���A%1 � 1974 <. # 125 ���A%1 � 1975 <. (���&'�J%'#%
>�;�� — 1:1). ���;%/��"'#% >�!",";�, )&� �,���;*% �"�!# ,"'#�"G& #'-
/#�#/(";B'*% ()"�&!# �A#&"'#=, >;�$"/B !�&��*+ �;"A� �%'=%&�= >� �%-
,�'"� <�/": � ��%/'%� 1.3±0.1 <" ;%&�� # 1.5±0.2 <" ,#��1 ('%!�&���% (�%-
;#)%'#% /� 2.0±0.2 <" �&�%)"%&�= �%�'�1). �,���;*% �"�?* ,"'#�"G& #'/#-
�#/(";B'*% ()"�&!# ,'")#&%;B'� A�;BJ%1 >;�$"/#: ;%&�� — 8.8±3.0 <", ,#-
��1 — 5.7±1.0 <". � ��;�/*+ ���A%1 ()"�&!# �A#&"'#= ,'")#&%;B'� �%'BJ%
(� ��%/'%� 1.1±0.2 <"), # �"!�#�";B'*+ �",�%��� �'# /��&#<"G&, !�</" ��-
;�/'=!( #�>�;'=%&�= 3–4 �%�=?". �"�?* �� ��%+ ��,�"�&'*+ <�(>>"+ # ��
��% �%,�'* <�/" ,"'#�"G& ()"�&!# �A#&"'#= ,'")#&%;B'� A�;BJ%1 >;�$"/#
� ��"�'%'## � �"�!"�#. �� /��&#D%'## �"!�#�";B'�1 >;�$"/# ()"�&�!
�A#&"'#= '% �%'=%& '# ���#+ �",�%���, '# �"�>�;�D%'#= '" >��&=D%'##
��%1 D#,'# ,�%�B!" (Thompson, 1978).

�+�/'*%, +�&= # �%'BJ#%, �?%'!# >�;()%'* �"'%% � /�(<#+ #��;%/��"-
'#=+, </% �",�%�* ()"�&!�� �A#&"'#= �,���;*+ ���A%1 �?%'#�";# >(&%�
>��&��'*+ �&;���� '" >;�$"/!"+ �%)%'#= # � #�>�;B,��"'#%� �"/#�&%;%-
�%&�## (Flyger, 1960; Doebel, McGinnes, 1974). ��<;"�'� 7&#� /"''*�,
�"�?* ,"'#�";# !�(>'*% ()"�&!# �A#&"'#=, >;�$"/B !�&��*+ ���&"�;=;"
� ��%/'%� 0.53-0.76 <", ()"�&!# �"��! A*;# �($%�&�%''� �%'BJ% — � ��%/-
'%� 0.40-0.48 <", " ( '%>�;���,�%;*+ ���A%1 — 0.36–0.45 <".

�,"#�'�% �"�>�;�D%'#% #'/#�#/(";B'*+ ()"�&!�� �A*)'� &"!���, )&�
�'# ,'")#&%;B'� >%�%!�*�"G&�= (Flyger, 1955, 1960; Thompson, 1978). �
�%,(;B&"&% @���#�(G&�= /��&"&�)'� >;�&'*% "<�%<"?## (�#�. 3.2.4), � !�-
&��*+ ;GA"= �,���;"= ���AB, '%,"�#�#�� �& %% >�;" # ��,�"�&", ��D%&
,"'#�"&B ?%'&�";B'�% >�;�D%'#% (!"!, '">�#�%�, �"�%? ' 1, ()"�&�! !�-
&���<� '" �#�('!% �*/%;%' D#�'*� !�'&(���). � >�%/%;"+ #'/#�#/(";B-
'�<� ()"�&!" ;GA�1 ���A# '%��,��D'� �*/%;#&B !"!(G-;#A� )"�&B, !�&�-
�(G �'" #�>�;B,��";" A* "A��;G&'� ��'�>�;B'�. �� ��%�= !���%D!#
,�%�B!# A%�>�%>=&�&�%''� >%�%/�#<"G&�= >� ()"�&!"� A;#D"1J#+ ���%-
/%1. %!�&��*% �",;#)#= � �&%>%'# >%�%!�*�"'#= ���%/'#+ ()"�&!�� �AU=�-
'=G&�=, �!��%% ��%<�, +"�"!&%�#�&#!"�# A#�&�>�� ('">�#�%�, ��,"#)'��-
&BG �"�>�%/%;%'#= !����� # (A%D#$). � '%!�&��*+ >�>(;=?#=+ ( !���=-
$#+ �"��! �&�%)%'" �+�"'" “=/�"” ()"�&!" (Nixon et al., 1975). �%,�''*+
�"�#"?#1 � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" ( !"��;#'�!�1 A%;!# '%
�A'"�(D%'� (Thompson, 1978).
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���&"� "<�%<"?#1 �
>��%;%'#=+ !"��;#'�!�1
A%;!# �>�%/%;=%&�= #�-
!;G)#&%;B'� )#�;��
���A%1 � �,"#�'� >%�%-
!�*�"G$#�#�= ()"�&!"-
�# �A#&"'#=, >�# 7&��
'#!"!#+ �<�"'#)%'#1,
��=,"''*+ � >�;�� #;#
��,�"�&�� ,�%�B!��, '%
�A'"�(D%'�. �<�%��#�-
'*% �,"#��/%1�&�#=
�%D/( ���A=�#, >�#'"/-
;%D"$#�# ! �/'�1 "<�%-
<"?##, ��<(& >��#�+�/#&B
� ;GA�1 )"�&# #+ ()"�&-
!�� �A#&"'#=. ��# 7&��
�/'" # &" D% ���AB ��D%& � �/'#+ �;()"=+ A*&B >�A%/#&%;%� � �+�"&!"+, " �
/�(<#+ — &%�>%&B >��"D%'#% '" ���%� D% ()"�&!% �A#&"'#=.

�" �%�B >%�#�/ #��;%/��"'#1 (3290 )"��� '"A;G/%'#1) ,"�%<#�&�#��-
�"'� 530 "<�'#�&#)%�!#+ �,"#��/%1�&�#1 (A�;BJ#'�&�� #, '#+ — >�%�;%-
/��"'#=). �" >%�#�/ � 1 #G'= 1974 <. >� 1 #G'= 1975 <. ,"@#!�#���"'� 410
"<�%��#�'*+ !�'&"!&��, >�# 7&�� � "<�%��#�'*% !�'@;#!&* A*;# ���;%)%-
'* �"�?* # �"�!# ��%+ ��,�"�&'*+ !"&%<��#1. ���A#, �&'��=$#%�= ! �&"�-
J%1 ��,�"�&'�1 <�(>>%, !"! >�"�#;�, /��#'#���";# '"/ ��;�/*�# ,�%�B-
!"�#.

�"�&�&" "<�%��#�'*+ �,"#��/%1�&�#1 �'#D";"�B /� �#'#�(�" � ,#�-
'#% �%�=?*. � /�(<�% ��%�= <�/" �&�%)%'� '%�!�;B!� >%�#�/�� �%,!�<�
(�%;#)%'#= )"�&�&* !�'@;#!&�� (�#�. 3.2.5), !�&��*% ���>"/";# � �%�%'-
'%1 (">�%;B-�"1) # ��%''%1 (�%'&=A�B-�!&=A�B) �#<�"?#%1 �,���;*+ ���-
A%1, " &"!D% � ��%''#� ('�=A�B-/%!"A�B) �"��%;%'#%� ��;�/'=!", ��D/%'-
'�<� ;%&��. �#<�#�(G$#% ,�%�B!# (�&(>";# ��%/;*� ���A=� � >�/"�;=-
G$%� A�;BJ#'�&�% �;()"%� (84.8%). �"��%;=G$#%�= ��;�/*% �#<�"'&*,
!"! >�"�#;� (� 97.1% �;()"%�), &%�>%;# >��"D%'#% �� �,"#��/%1�&�#=+ �
���A=�#-�%,#/%'&"�#, '� � A�;%% )%� >�;��#'% �;()"%� (58.3%) �/%�D#�"-
;# �%�+ '"/ �,���;*�# �#<�"'&"�#.

 � +"�"!&%�% �,"#��/%1�&�#1 �%D/( ���A=�# �",'�<� >�;" # ��,�"�&"
��D'� �(/#&B >� �%,(;B&"&"� /�(<�<� #��;%/��"'#= (Koprowski, 1996), �
!�&���� ,"�%<#�&�#���"'� 900 �,"#��/%1�&�#1 ��%/# �,���;*+ ���A%1 (�
��%/'%�, 0.71 !�'&"!&" ," 1 )"� '"A;G/%'#1), � &�� )#�;% �#��;GA#�*%
('",�-'",";B'*% !�'&"!&* # �,"#�'*% )#�&!#), �#&(";#,��"''*% "<�'#�-
&#)%�!#% (� )"�&'��&#, A�!�#���"'#%) # "<�%��#�'*% (>�%�;%/��"'#= # �+�"&-

�#�. 3.2.4. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���-
;*+ # ��;�/*+ ���A%1 !"��;#'�!�1 A%;!#, Sciurus
carolinensis, '" >;�$"/!% �%)%'#= � >���#'?##
�'&"�#�, �"'"/". �#@�"�# (!","'* '��%�" �%)%-
'*+ ���A%1 (>�: Thompson, 1978).
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!#). ���&'�J%'#% �#��;GA#�*+ # "<�%��#�'*+ !�'&"!&�� � ,"�#�#���&# �&
>�;" >"�&'%��� >�!","'� '" �#�. 3.2.6.

�� �,"#��/%1�&�#=+ �%D/( �,���;*�# ���A=�# >�%�A;"/";# 7;%�%'&*
"<�%��#�'�<� >��%/%'#= (� ��'��'��, >�%�;%/��"'#=). �&'�J%'#% �,���-
;*+ ���A%1 ! ��;�/*� &"!D% A*;� >�%#�($%�&�%''� "<�%��#�'*�, >�#
7&�� �,���;*% �"�?* >�%�;%/��";# ��;�/*+ �"�?�� )"$%, )%� ��;�/*+

�"��!.
� ���&"�% "<�%<"-

?#1 '"�)#&*�";��B �&
2 /� 9 ���A%1, ,"'#�"-
G$#+ �/'� �A$%%
<'%,/�, >�# 7&�� #
�"�?*, # �"�!# �&"�"-
;#�B �AU%/#'#&B�= �
���A=�# ���%<� >�;".
�#��;GA#�*% �,"#-
��/%1�&�#= �&�%)%-
'*, >�%D/% ��%<�,
�%D/( &%�# ,�%�B!"-
�#, !�&��*% ����%�&-
'� #�>�;B,��";# �/'�
<'%,/�.

�'";#, ���&"�"
"<�%<"?#1, �!;G)"G-

�#�. 3.2.5. �%,�''"= /#'"�#!" "<�%��#�'*+ �,"#��/%1�&�#1 � >�>(;=?#=+ !"��-
;#'�!�1 A%;!#, Sciurus carolinensis. �� �%�&#!";# — )#�;� "<�%��#�'*+ !�'&"!-
&�� ," 100 )"��� '"A;G/%'#1 (>�: Thompson, 1978).

�#�. 3.2.6. ���&'�J%'#% "<�%��#�'*+ (I) # �#��;GA#-
�*+ (II) �,"#��/%1�&�#1 �,���;*+ ���A%1 � >��%;%'#-
=+ !"��;#'�!�1 A%;!#, Sciurus carolinensis (>�:
Koprowski, 1996).
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$#+ &�;B!� �"��!, >�!",";, )&� ��/�&�%''*% ���A# 7&�<� >�;" �AU%/#'=-
;#�B � 82.7% �;()"%�. �#JB � 9 #, 52 �A�;%/��"''*+ "<�%<"?#1, ���&�=$#+
#, �"��!, �A'"�(D%'* '%��/�&�%''*% ,�%�B!#. �"�*% !�(>'*% "<�%<"?##
�&�%)%'* ��%'BG # ,#��1, &.%. � '"#A�;%% +�;�/'�% ��%�= <�/".

� �"��%;=G$#+�= ��;�/*+ �"��! +���J� �*�"D%'" @#;�>"&�#=: #, 43
���A%1, �&;��;%''*+ � ��,�"�&% �!�;� �%�=?", 16 (37%) ��&"�";#�B � >�%/%-
;"+ �"&%�#'�!#+ ()"�&!�� � &%)%'#% <�/" # &�%+ �%�=?%�, &�</" !"! 32 #, 34
��;�/*+ �"�?�� (94%) >�!#'(;# �"&%�#'�!#% ()"�&!#.

� "<�%<"?#=+, ���&�=$#+ #, ��/�&�%''*+ �"��! (�"�!" � �,���;*�#
/�)%�B�# ;#A� �#A�*), /�;= �#��;GA#�*+ �,"#��/%1�&�#1 A*;" �*��-
!�1. ">��&#�, � "<�%<"?#=+, ���&�=$#+ #, '%��/�&�%''*+ �"��!, >�%�A-
;"/";# "<�'#�&#)%�!#% !�'&"!&* (Koprowski, 1996).

�(/= >� +"�"!&%�( �,"#��/%1�&�#1 �%D/( �,���;*�# ���A=�#, �+�"'"
&%��#&��## ( '#+ �&�(&�&�(%&. ��%�&% � &%�, #�+�/ !�'@;#!&�� (!",*�"%&
'" �($%�&���"'#% ��,�"�&'�1 #%�"�+##, � !�&���1 ���A# �&"�J%<� ��,�"-
�&" /��#'#�(G& '"/ �;"/J#�#, " �"�?*, !"! >�"�#;�, /��#'#�(G& '"/
�"�!"�#. 
��#'#���"'#% >��=�;=%&�= � �#/% >�%�;%/��"'#= >"�&'%�", "
>�/)#'%'#% — � �#/% #,A%<"'#= !�'&"!&��. �,"#���&'�J%'#= �%D/( ���-
A=�#-�%,#/%'&"�#, ��'��"''*% '" >�/�A'�1 #%�"�+##, ��&"G&�= �&"A#;B-
'*�# '" >��&=D%'## <�/���<� �%>��/(!&#�'�<� ?#!;" (Pack et al., 1967;
Thompson, 1978).

�#��;GA#�*% �,"#��/%1�&�#= �%D/( ���A=�# >��&#��>�;�D'�<� >�;"
�'% >%�#�/" <�'" �%/!# # �<�"'#)#�"G&�=, >�%#�($%�&�%''�, )#�&!"�#
�"��!, #'#?#"&��"�# !�&��*+ �*�&(>"G& �"�?*.

��&�(� ( �"��! /;#&�= �!�;� �(&�!, # �>"�#�"'#% � �"�?�� >��#�+�/#&
;#JB �/#' #;# /�" �"," (Thompson, 1977). �"�?* � >%�#�/ <�'" (/%!"A�B)
"!&#�'� >�%�;%/(G& ���A%1 >��&#��>�;�D'�<� >�;", >�#)%� '%�%/!� '%-
�!�;B!� �"�?�� (+"D#�"G& ," �/'�1 �"�!�1. � �/'�� #, >��%;%'#1 '"�)#-
&*�";��B 18 �,���;*+ �"�?��, # ( )%&*�%+ #, '#+, '"#A�;%% �*��!��"'<�-
�*+, ,"�%<#�&�#���"'� >�/"�;=G$%% A�;BJ#'�&�� (65%) �%!�(";B'*+ !�'-
&"!&�� � �"�!"�# (Pack et al., 1967). �;%/��"&%;B'�, �"�?*, �A;"/"G$#%
�*��!#� ��?#";B'*� �&"&(���, '%���'%''�, >�;()"G& >�%#�($%�&�� �
�>"�#�"'#=+. � ?%;��, �#�&%�( �>"�#�"'#= ( !"��;#'�!�1 A%;!# ��D'�
�A�,'")#&B !"! >�;#<#'#G #;# >���#�!(#&%& � >��=�;%'#%� #%�"�+##
/��#'#���"'#= ��%/# �"�?��, !�'!(�#�(G$#+ ," �"��! (Koprowski, 1996).

����&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1 !"��;#'�!�1
A%;!# ��D'� �A�#���"&B �;%/(G$#� �A�",��. �"D/"= ���AB ,"'#�"%&
>��&�=''*1 ()"�&�! �A#&"'#=, �"�>�;�D%'#% !�&���<� ��&"%&�= >�)&#
'%#,�%''*� '" >��&=D%'## ��%1 %% D#,'#. �"�&B ()"�&!" �,���;�1 ���A#
>%�%!�*�"%&�= � ()"�&!"�# '%�!�;B!#+ ���%/%1, &"! )&� �A�",(G&�= <�(>-
>#���!# ("<�%<"?##) '"#A�;%% A;#,!� ,'"!��*+ ���A%1, ( !�&��*+ �!;"-
/*�"G&�= �&'�J%'#=, >��=�;=G$#%�= � @���% #%�"�+## /��#'#���"-
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'#=. �"�&�&" "<�%��#�'*+ �,"#��/%1�&�#1 �%D/( ���A=�#-���%/=�# '%-
�%;#!" (� ��'��'��, A;"<�/"�= >��&�='�&�( ���&"�" "<�%<"?#1), # !"D/"=
���AB >�;'��&BG ���A�/'" � >%�%�%$%'#=+ >� ���%�( ()"�&!( �A#&"'#=,
� &�� )#�;% � ,�'% >%�%!�*�"'#= � ���%/'#�# ()"�&!"�#. �,"#���&'�J%-
'#= �%D/( ���A=�# � "<�%<"?#=+ � �>�%/%;%''�1 �&%>%'# ,"�#�=& �& #+
>�;" # ��,�"�&". ��# #,�%'%'## ���&"�" <�(>>#���!#, �AU%/#'=G$%1 A;#-
D"1J#+ ���%/%1, �;�D#�J"=�= �#�&%�" �,"#���&'�J%'#1 >%�%�&�"#�"-
%&�=. ��;�/*% ,�%�B!#, ��D/%''*% � ;�!";B'�� >��%;%'##, >�;()"G&
A�;BJ% J"'��� ��1&# � ���&"� �",�'�D"G$%1�= <�(>>#���!# ("<�%<"-
?##) � ��"�'%'## � >�#J;*�# �,���;*�# ���A=�# (�#<�"'&"�#). � ��-
;�/*+ �"��! +���J� �*�"D%'" @#;�>"&�#=, &�</" !"! ��;�/*% �"�?*
�"��%;=G&�= /";%!� ," >�%/%;* �"&%�#'�!�<� ()"�&!". �<�%��#�'��&B ���-
A%1-�%,#/%'&�� >� �&'�J%'#G ! �#<�"'&"� # >�/���J#� ��;�/*� �"�-
?"� ��D'� �"���"&�#�"&B � !")%�&�% >��%/%')%�!�<� �%+"'#,�", �%<(;#-
�(G$%<� >;�&'��&B '"�%;%'#=. � ��%''%-,#�'#1 >%�#�/ @���#�(G&�=
"<�%<"?##, ���&�=$#% >�%#�($%�&�%''� #, ���A%1 �/'�<� >�;", ,"'#�"-
G$#+ �/'� �A$%% <'%,/�. �A�",��"'#% &"!#+ "<�%<"?#1 �"���"&�#�"%&�=
!"! "/">&"?#= �#/" ! '#,!#� ,#�'#� &%�>%�"&(�"� (Thompson, 1977, 1978;
Koprowski, 1996).

�%;!" �A%�&", Sciurus aberti, �"�>���&�"'%''"= '" ,">"/% # G<�-,">"/%
�T�, " &"!D% '" �%�%��-,">"/% �%!�#!#, '"�%;=%& ���'��*% ;%�" � �!"-
;#�&*+ <��"+. �",�'�D%'#% 7&�<� �#/" >��#�+�/#& � �"%-#G'%. �"�!#
�>"�#�"G&�= �'�<�!�"&'� � '%�!�;B!#�# �"�?"�#. ���/�;D#&%;B'��&B
>%�#�/" �>"�#�"'#1, !�&��*1 ( �,���;*+ �"��! A*�"%& &�;B!� �", � <�/(,
���&"�;=%& �& 9 /� 13 )"���, � ��%/'%� 11.3 )"�" (Farentinos, 1972, 1980).
�%�%�%''��&B /;#&�= 38–46 /'%1. ��;�/'=! ��D/"%&�= �� �&���1 /%!"/*
#G'= /� �%�%/#'* #G;=. �#�;� /%&%'*J%1 � >��%&% �"�B#�(%& �& 2 /� 5 (�
��%/'%� 3.4). �%�#�/ ��;�)'�<� ��!"��;#�"'#= /;#&�= �!�;� 10 '%/%;B.
��;�/*% ,�%�B!# �*+�/=& #, <'%,/ � !�'?" "�<(�&" /� �%�%/#'* �%'&=A�=
(Keith, 1965).

�;�$"/B ()"�&!�� �A#&"'#= ( �,���;*+ ���A%1 �"�B#�(%& �& 4.0 /� 9.8 <" #
� ��%/'%� ���&"�;=%& 7.2 <". � ;%&'#1 >%�#�/ �"�>�;�D%'#% ()"�&!�� �A#&"-
'#= ��&"%&�= >�"!&#)%�!# '%#,�%''*�, '� ��%'BG �'# ��%$"G&�= '" ,'"-
)#&%;B'�% �"��&�='#%. �#��1 �",�%�* ()"�&!�� �A#&"'#= ��!�"$"G&�=.
�%�'�1, � �%,�' �",�'�D%'#=, >;�$"/B ()"�&!�� �A#&"'#= �"�?�� ,'")#-
&%;B'� (�%;#)#�"%&�=, >��!�;B!( ���A# 7&�<� >�;" >��&�=''� >%�%�%$"-
G&�=, >�!�*�"= ," !���&!�% ��%�= ,'")#&%;B'�% �"��&�='#%. �+�"'" &%��#-
&��## '% �*�"D%'" (Keith, 1965).

��/��A'�% #��;%/��"'#% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
>��%;%'#1 A%;!# �A%�&" >���%/%'� � 1969-1971 <<. � J&"&% ��;��"/�
(�T�) � ���'���� ;%�( '" ()"�&!% >;�$"/BG 72 <", </% >�/ '"A;G/%'#%�
'"+�/#;#�B 60 �%)%'*+ ���A%1 (Farentinos, 1972, 1974).
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�'% >%�#�/" �",�'�D%'#= �,���;*% ���A# 7&�<� �#/" ,"'#�";# � ,'")#-
&%;B'�1 �&%>%'# �A���A;%''*% ()"�&!# �A#&"'#=. " >��&=D%'## A�;BJ%1
)"�&# <�/" #+ >%�%�%$%'#= A*;# ��=,"'*, � ��'��'��, � /�A*�"'#%� !��-
�". � ,#�'#1 >%�#�/ �� ��%�= !���%D!# �'# )"$% /%�D";#�B �A���A;%'-
'�, ��+�"'== ,'")#&%;B'(G #'/#�#/(";B'(G /#�&"'?#G (!"! >�"�#;�, '%
�%'%% 30 �). �/#' #, '"#A�;%% >�%/>�)#&"%�*+ !����� ( A%;!# �A%�&" —
��;�/*% �%&�)!# ���'* D%;&�1 (Pinus ponderosa), # '" �&/%;B'*+ /%�%�B=+
�� ��%�= !���%D!# ��D'� A*;� �#/%&B >� /�%-&�# ���A#, ( !�&��*+ >���1
��,'#!";# "<�%��#�'*% !�'@;#!&*. �#��1 7&# !�'@;#!&* �<�"'#)#�";#�B
!�"&!���%�%''�1 /%��'�&�"?#%1 "&"!#, '% >%�%+�/=$%1 � >�%�;%/��"'#%.
��/�A'*% �&�;!'��%'#= �;()";#�B # '" ,%�;% >�# >�#�!% <�#A�� #;# �>"�-
J#+ J#J%!. � /%!"A�= 1969 <. >� ">�%;B 1970 <. � �A$%1 �;�D'��&# ,"�%<#�-
&�#���"'� 27 >�/�A'*+ "<�%��#�'*+ �,"#��/%1�&�#1, � !�&��*+ �"�?* �/%�-
D#�";# �%�+ '"/ ���A=�# ���%<� (n=6), " &"!D% >��&#��>�;�D'�<� >�;"
(n=7). �"�!# >�A%D/";# � !�'@;#!&"+ &�;B!� �%D/( ���A=�# ���%<� >�;"
(n=8). � �%,�' �",�'�D%'#= �#&("?#= �%'=%&�=, # �%?%>&#�'*%, " &"!D%
A%�%�%''*% # !���=$#% �"�!# �&"'��=&�= !�"1'% "<�%��#�'*�# # "!&#�'�
>�%�;%/(G& �"�?��.

� �%>��/(!&#�'*1 >%�#�/ ! '"#A�;%% ,"�%&'*� <�(>>#���!"� � >�>(-
;=?#=+ A%;!# �A%�&" ��D'� �&'%�&# "���?#"?## �"��! � /%&%'*J"�#.
�%�'"= ��=,B �"�!# � %% >�&���&��� ��+�"'=%&�= # '%!�&���% ��%�= >��;%
,"�%�J%'#= ��;�)'�<� ��!"��;#�"'#=. � '")";% ��%'# �*��/!# ��;�/*+
,�%�B!�� ��% %$% /%�D"&�= ��%�&% � �"�!"�#, # +�&= >��;%/'#% >%�%�&"G&
�A�"$"&B �'#�"'#% '" >�/���J%% >�&���&��, �%�B= >�->�%D'%�( ��A#�"-
%&�= '" '�)'�1 �&/*+ � �/'�� <'%,/%. � �!&=A�%-'�=A�% ��=,B �%D/( �"&%-
�BG # /%&%'*J"�# ,"�%&'� ��;"A%�"%&, # ��;�/'=! >��&%>%''� >%�%+�/#& !
�"���&�=&%;B'��( �($%�&���"'#G.

�$% �/'" @���" "<�%<"?#1, �&�%)%''*+ ( A%;!# �A%�&" � '%�%>��/(!-
&#�'*1 >%�#�/ — �AU%/#'%'#% ���A%1, #�>�;B,(G$#+ �/'� �A$%% <'%,-
/�. � ���&"� >�/�A'*+ "<�%<"?#1 ��<(& �+�/#&B '% &�;B!� �"�!# � >�;(-
�,���;*� >�&���&���, '� # '%�!�;B!� �,���;*+ �",'�>�;*+ ���A%1.

� �%,�' �",�'�D%'#= >���&�"'�&�%''"= �&�(!&(�" >��%;%'#1 A%;!#
�A%�&" >�%&%�>%�"%& �($%�&�%''*% #,�%'%'#=, ��=,"''*% � >��*J%''�1
"!&#�'��&BG �"�?��, ��A#�"G$#+�= '" ()"�&!"+ �%?%>&#�'*+ �"��!. �'#
>��&�=''� �;%/(G& ," �"�!"�#, # %�;# ," �/'�1 �"�!�1 (+"D#�"G& /�"
�"�?", �%D/( '#�# �%<(;=�'� ��,'#!"G& "<�%��#�'*% �,"#��/%1�&�#=.
%�%/!� �"��! �/'���%�%''� >�%�;%/(G& '%�!�;B!� ���A%1 >��&#��>�-
;�D'�<� >�;" (�"!�#�(� — /� 8). ��%/# '#+ �*/%;=%&�= /��#'"'&, !�&��*1
>��<�'=%& >�#A;#D"G$#+�= ! �"�!% !�'!(�%'&��. �� ��%�= <�'" /��#'"'&
'% �&/*+"%& # '% !���#&�=, �' >��&�=''� '"+�/#&�= �=/�� � �"�!�1 # �&-
<�'=%& �& '%% >�/)#'%''*+ �"�?��. ���&"� �"�?�� � &"!#+ ��%�%''*+ "<�%<"-
?#=+ >��&�=''� �%'=%&�=, ," #�!;G)%'#%� /��#'"'&", !�&��*1 �>"�#�"%&�=
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� �"�!�1 � >%��(G �)%�%/B # '"#A�-
;%% )"�&� (Keith, 1965; Farentinos, 1972,
1974, 1980). �/#' #, >�#�%��� >��-
�&�"'�&�%''�<� �",�%$%'#= ()"�&!��
�A#&"'#= �"�?�� # �"��! � �%,�' �",-
�'�D%'#= >�!","' '" �#�. 3.2.7.

� 7&�1 <�(>>#���!% �"�%? BS /�-
�#'#���"; '"/ /�(<#�# ���A=�#
���%<� >�;" � >%�#�/ <�'", !�</" �"�-
!# GBF # GRH, ()"�&!# !�&��*+ >%�%-
!�*�";#�B � ()"�&!�� �"�?" BS, '"-
+�/#;#�B � ���&�='## 7�&�(�". �"�%?
BBC A*; /��#'"'&�� � >%�#�/ �>"-
�#�"'#1 � �"�!�1 GBS. � (!","''*%
>%�#�/* ()"�&!# �"�?�� # �"��! >%-
�%!�*�";#�B >�)&# ?%;#!��. �%'B-
J"= �&%>%'B �,"#�'�<� >%�%!�*�"-
'#= ()"�&!�� �A#&"'#= �A'"�(D%'" �
>"�"+ �"�?�� # �"��! BLL-BTT # GLH-
GN, GS.

� ( �"��!, # ( �"�?�� �� ��%�= <�'"
�&�%)"%&�= �*��!#1 (���%'B "<�%�-
�#�'��&#. �"�%?-/��#'"'& � >%�%�*-

�"+ �%D/( >�%�;%/��"'#=�# >�/)#'%''*+ �"�?�� >*&"%&�= �>"�#�"&B�= �
�"�!�1. ���;%/'== "<�%��#�'� �%"<#�(%& '" >�#A;#D%'#% ;GA�1 ���A#
>��&#��>�;�D'�<� >�;", # � ��=,# � 7&#�, � >��%/%'## �"�?�� �A'"�(D#�"-
%&�= /��1�&�%''"= ��&#�"?#= — �&�%�;%'#% �A;#,#&B�= � �"�!�1 # #,A%-
D"&B '">"/%'#= � %% �&���'*.

�"D/"= �"�!" ," >%�#�/ <�'" �>"�#�"%&�= � ��%/'%� � )%&*�B�= �"�?"-
�#. ��%�;%/��"'#% >"�&'%�" — '"#A�;%% )"�&� '"A;G/"%�"= @���" �,"#-
��/%1�&�#1 �"�?��, (+"D#�"G$#+ ," �"�!�1 � ���&�='## 7�&�(�". 
#�&"'-
?#= >�%�;%/��"'#= ( �",'�>�;*+ >"�&'%��� �A*)'� '%A�;BJ"= — 1–2 �,
&�</" !"! ( !�'!(�#�(G$#+ �"�?�� /��&#<"%& 20 � # '%�%/!� ,"!"')#�"%&�=
=���&'�1 �+�"&!�1. �<�%��#�'*% �&*)!# �%D/( >�/)#'%''*�# �"�?"�#
��,'#!"G& �($%�&�%''� �%D%.

��;# �"�%?-/��#'"'& >� !"!�1-;#A� >�#)#'% &%�=%& �"�!( #, �#/(, �/#'
#, >�/)#'%''*+ �"�?�� �A=,"&%;B'� /%;"%& >�>*&!( �>"�#&B�= � '%1. ��
�'�<#+ �;()"=+ &"!#% �>"�#�"'#= A*�"G& (�>%J'*�#, >��!�;B!( �"�!"
�%'%% "<�%��#�'" >� �&'�J%'#G ! >�/)#'%''*� �"�?"�. 
��#'"'& � ��-
�%'& �>"�#�"'#= � �"�!�1 ��D%& A*&B "&"!��"' �/'#� #, >�/)#'%''*+
�"�?��. ��%/# >��;%/'#+ �($%�&�%''�<� �",/%;%'#= >� �"'<"� '% �*=�-
;%'� (Farentinos, 1972, 1974, 1980).

�#�. 3.2.7. �"�>�%/%;%'#% #'/#�#/(-
";B'*+ ()"�&!�� )%&*�%+ �"�?��-/�-
�#'"'&�� # J%�&# �"��! � �%,�' �>"-
�#�"'#1 (">�%;B-�"1) ( A%;!# �A%�-
&", Sciurus aberti. ����?#"?## �"�-
?��-/��#'"'&�� # �"��!: GLH-GN,
GS; BLL-BTT; BS-GBF, GRH; BBC-
GBC. + — &�)!# >%��*+ >�#��! (>�:
Farentinos, 1972, � #,�%'%'#=�#).
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" �#�. 3.2.8 #,�A�"D%'* ��?#�<�"��*, +"�"!&%�#,(G$#% �&'�J%'#=
/��#'#���"'#=->�/)#'%'#= ��%/# �"�?�� �� ��%�%''*+ "<�%<"?#=+.

�%�%�%''*% # !���=$#% �"�!# /%��'�&�#�(G& '%!�&��*% >�#,'"!#
&%��#&��#";B'�<� >��%/%'#=, �+�"'== <'%,/" �& /�(<#+ >�%/�&"�#&%;%1
���%<� �#/". �"�?*-/��#'"'&*, '">��&#�, ��%�%''� ��'�>�;#,#�(G& '%
()"�&�! �%�&'��&#, " �"��!, '"+�/=$#+�= � 7�&�(�%.

�"!#� �A�",��, >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1
A%;!# �A%�&" � '%�%>��/(!&#�'*1 >%�#�/ +"�"!&%�#,(%&�= �#�&%��1 )"�-
&#)'� >%�%!�*�"G$#+�= #'/#�#/(";B'*+ ()"�&!�� �A#&"'#= �",'�>�;*+
���A%1, !�&��*% �A�",(G& �",�%D%''*% "<�%<"?## �&'��#&%;B'� >��&�='-
'�<� ���&"�", �/'"!� ���A#, �+�/=$#% � ���&"� 7&#+ "<�%<"?#1, '% ��=,"'*
&%�'*�# ��?#";B'*�# (,"�#. � �%,�' �",�'�D%'#= @���#�(G&�= "<�%<"-
?## �,���;*+ ���A%1 � A�;%% �;�D'�1 ��?#";B'�1 �&�(!&(��1, !�&��"=
+"�"!&%�#,(%&�=, >�%D/% ��%<�, @���#���"'#%� #%�"�+## /��#'#���"'#=
��%/# �"�?��, !�'!(�#�(G$#+ ," �"��!. �%�"�+#= '% ;#'%1'"=, # >�#
'";#)## /��#'"'&", !�&��*� �&"'��#&�= �/#' #, '"#A�;%% "<�%��#�'*+
�"�?��, �&)%&;#��<� �",/%;%'#= >� �"'<"� ��%/# >�/)#'%''*+ ���A%1 '%
�A'"�(D#�"%&�=.

���#�� ��%�%''*+ "<�%<"?#1 �"�?��, !�'!(�#�(G$#+ ," �"��!, �
>�>(;=?#=+ A%;!# �A%�&" �A�",(G&�= ,#����)'*% "<�%<"?##, �AU%/#'=G-
$#% �",'�>�;*+ ���A%1, #�>�;B,(G$#+ �A$#% (A%D#$" (<'%,/"). �&�"&%-
<#= �",�'�D%'#= ( A%;!# �A%�&" ��'��"'" '" A�;%% �*��!�� �%>��/(!&#�-

�#�. 3.2.8. ��?#�<�"��*, +"�"!&%�#,(G$#% �&'�J%'#= /��#'#���"'#=->�/)#'%-
'#= �� ��%�%''*+ "<�%<"?#=+ �"�?�� A%;!# �A%�&", Sciurus aberti, � �%,�' �>"�#-
�"'#1 (">�%;B-�"1). 
��#'#�(G$#1 �"�%? �&�%)%' ,�%,/�)!�1. �>;�J'*�# ;#-
'#=�# (!","'* "�#��%&�#)'*% ��=,#, J&�#+��*�# — �#��%&�#)'*% ��=,#. ��=-
��(<�;B'#!�� �)%�)%'* >�/<�(>>*, >�/)#'=G$#%�= �/'��( �"�?(. ��%�&#!��
�A�,'")%'" ;GA"= ���AB � "<�%<"?##, ,"'#�"G$"= >�/)#'%''�% >�;�D%'#%. �(!-
�%''*�# �#���;"�# �A�,'")%'* !�'!�%&'*% ���A# (>�: Farentinos, 1972, � #,�%-
'%'#=�#).
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'�� (�>%+% �"�?��-/��#'"'&��, �>"�#�"G$#+�= � �"�!"�# )"$% >�/)#-
'%''*+ �"�?��, " &"!D% '" �%;%!&#�'�� >��%/%'## �"��!, !�&��*% �&/"G&
>�%/>�)&%'#% >�/)#'%''*� �"�?"�, %�;# /��#'"'& (�&(>"%& #� >� &%�
#;# #'*� !")%�&�"� (Farentinos, 1972, 1980).

�%;!" Callosciurus erythraeus '"�%;=%& '%!�&��*% �"1�'* G<�-���&�)-
'�1 �,## # A;#D"1J#% ! 7&��( �%<#�'( ��&���". ���%/%'#% C. erythraeus
#,()";# � 1982–1985 <<. � 	>�'## >(&%� '"A;G/%'#1 ," �%)%'*�# ���A=-
�# '" ()"�&!% �%)'�,%;%'�<� ;%�" >;�$"/BG 6 <" (Tamura et al., 1988).
�?%'!( >;�$"/# ()"�&!�� �A#&"'#= (minimum convex polygon) >����/#;#
'" ��'��% �#,(";B'*+ �%<#�&�"?#1 ���A%1 � ,#�'%-�%�%''#1 >%�#�/ (�
='�"�= >� #G'B) # � ��%''%-,#�'#1 �%,�' (� �%'&=A�= >� @%��";B).

� �"�?�� ()"�&!# �A#&"'#= � ,#�'%-�%�%''#1 >%�#�/ A*;# ,'")#&%;B-
'� A�;BJ%1 �%;#)#'* (� ��%/'%� 2.62±0.18 <"), )%� � ��%''%-,#�'#1 �%-
,�' (� ��%/'%� 1.25±0.11 <"). �;�$"/B ()"�&!�� �A#&"'#= �"��! A*;" �(-
$%�&�%''� �%'BJ%1: 0.69±0.11 <" � ,#�'%-�%�%''#1 >%�#�/ # 0.48±0.10 <"
� ��%''%-,#�'#1 �%,�'. � ��%''%-,#�'#1 >%�#�/ �&�%)%'� ,'")#&%;B'�%
>%�%!�*�"'#% ()"�&!�� �A#&"'#= ��%/# ���A%1 �/'�<� >�;", >�# 7&�� ��%/-
'%% )#�;� A;#D"1J#+ ���%/%1 ���&"�;=;� 2.3 ( �"��! # 12.6 ( �"�?��.
�&%>%'B �,"#�'�<� >%�%!�*�"'#= ()"�&!�� �A#&"'#= ( �"�?�� A*;" A�;%%
�*��!�1, )%� ( ���A%1 /�(<�<� >�;".

�,"#�'�% >%�%!�*�"'#% ()"�&!�� �A#&"'#= �>���A�&���";� (�%;#)%-
'#G )"�&�&* �,"#��/%1�&�#1 �%D/( ���A=�#-���%/=�#. � �A$%1 �;�D'�-
�&# ,"�%<#�&�#���"'� 224 !�'&"!&" �%D/( 22 ,�%�B!"�# (15 �"�?�� # 7
�"��!), � &�� )#�;% 64 (29%) >�%�;%/��"'#=, 43 (19%) �;%/��"'#= ," >"�&-
'%��� # � 117 (52%) �;()"=+ ,"�%<#�&�#���";# �&�(&�&�#% �%"!?## '" >�#-
A;#D%'#% >"�&'%�". ��%�;%/��"'#% �&�%)";# � &%+ �#&("?#=+, !�</" A%;-
!# ,"'#�";#�B >�#�!�� # �A���� !�(>'*+ @�(!&��. ��;# D% �'# !���#-
;#�B '" �/'�� /%�%�% � �'�D%�&��� �%�=', �%"!?#= '" ����/#)%1 �&�(&-
�&���";". " &"!#+ /%�%�B=+ �/'���%�%''� ��A#�";#�B /� �%�# ���A%1. �
/#"/'*+ �,"#��/%1�&�#=+ >�%�;%/��"'#= ���&"�;=;# 33% ( �"�?��, 39%
( �"��! # 36% ( ���A%1 >��&#��>�;�D'�<� >�;".

"A;G/%'#= ,"��#/%&%;B�&���";#, )&� "<�'#�&#)%�!#% �,"#��/%1�&�#=
A*;# ��=,"'* � !�'!(�%'?#%1 ," !���, # '" ��'��"'## #�+�/" �&*)%! ��D-
'� �*/%;=&B /��#'"'&" # >�/)#'%''*+. 
��#'"'&�� >�#,'"�";# ���AB,
!�&��"= >�%�;%/��";" ��%+ /�(<#+ ,�%�B!�� # �<�"'#)#�";" #+ /��&(> !
!���(. �"'< ���A# �?%'#�";# >� /�;% >�A%/ � �+�"&!"+, # 7&�& >�!","&%;B
�"�B#���"; �& 4 /� 100%. 
��#'"'& �%/!� >�/�%�<";�= >�%�;%/��"'#G ��
�&���'* >"�&'%���, ,"'#�"�J#+ >�/)#'%''�% >�;�D%'#%. ��&"'��#�J#1�=
>��=/�! #%�"�+## ��+�"'=;�= � &%)%'#% &�%+ ;%& '"A;G/%'#1. �"'< ���A#
>��*J";�= � ��,�"�&��, �/'"!� ��%/# >�%/�&"�#&%;%1 �/'�<� >�;" #%�"�-
+#= /��#'#���"'#= ��&"�";"�B '%#,�%''�1. � �=/% �;()"%� �"�!# >��*-
�#;# ���1 �&"&(� >� �&'�J%'#G ! �"�?"�.
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�>"�#�"'#= >��#�+�/#;# � ;GA�% ��%�= <�/", '� )"$% ��%<� � �"�&" >�
"�<(�&. �A*)'� '%�!�;B!� �,���;*+ �"�?�� (�& 9 /� 17, � ��%/'%� 12.0±2.4)
<�(>>#���";#�B '" ()"�&!% �/'�1 �%?%>&#�'�1 �"�!#. � >%�#�/ <�'" /�"-
&�# �*��!��"'<��*+ �"�?", �&"&(� !�&��*+ A*; >�%/�"�#&%;B'� (�&"'��-
;%' >�# "'";#,% !�'!(�%'&'*+ �,"#��/%1�&�#1 ," !���, >��&�=''� '"+�-
/#;#�B � '%>���%/�&�%''�1 A;#,��&# �& �"�!# (�%'%% 3 �), &�</" !"! ��-
&";B'*% �"�?* /%�D";#�B '" �"��&�='## �& 20 /� 100 �. ���;% �%�## �,"-
#�'*+ >�%�;%/��"'#1 ��%/# �*��!��"'<��*+ �"�?�� �!�')"&%;B'� �*/%-
;=;�= /��#'"'&, !�&��*1 >�#A;#D";�= ! �"�!% # �>"�#�";�= � '%1. �#�;�
�>"�#�"'#1 �"�B#���";� �& 1 /� 4, # #+ >��/�;D#&%;B'��&B A*;" '%A�;B-
J�1 (0.5–3.0 �#'.). �� ,"�%�J%'## �>"�#�"'#1 /��#'"'& >�!#/"; ()"�&�!
�"�!#, # ��;%/ ," 7&#� '")#'";#�B �+�"&!# �%D/( /�(<#�# �"�?"�#. � �%-
,(;B&"&% ��%/# '#+ �*/%;=;�= �)%�%/'�1 /��#'"'&, !�&��*1 >�/+�/#; !
�"�!% #, � ���G �)%�%/B, �>"�#�";�= � '%1. �"&%� %<� ��%'=; �"�%? A�;%%
'#,!�<� �"'<". � #&�<%, )#�;� �"�?��, � !�&��*�# �>"�#�";"�B !"D/"= �"�-
!", �"�B#���";� �& 4 /� 11. �"!#� �A�",��, ��D'� (&�%�D/"&B, )&� >��)'*%
>"�'*% ��=,# ( C. erythraeus �&�(&�&�(G&.

�%,�''*% �"�#"?## � �",�%�"+ ()"�&!�� �A#&"'#= �"�?�� �AU=�'=G&-
�= �",;#)#=�# � #+ >�;���1 "!&#�'��&#. ��%;#)%'#% �",�%��� #'/#�#/(-
";B'*+ ()"�&!�� � !�'?% ,#�* # �%�'�1, >�-�#/#���(, ��=,"'� � &%�, )&�
#�%''� � 7&�& >%�#�/ �>"�#�"'#= �&�%)"G&�= )"$%, �"�?* "!&#�'� ,"'=-
&* >�#�!"�# �%?%>&#�'*+ �"��! # J#�% >%�%�%$"G&�= � >�%/%;"+ >��%-
;%'#=.

%���&�= '" �&'��#&%;B'� �*��!#1 (���%'B �'(&�#�#/���1 !�'!(�%'-
?##, �,���;*% ���A# �� �'�<#+ �;()"=+ /%��'�&�#�(G& '%1&�";#&%& >�
�&'�J%'#G /�(< ! /�(<(. �"!"= �%"!?#=, >�-�#/#���(, �AU=�'=%&�= �&"-
A#;B'��&BG �;�D#�J%1�= #%�"�+#)%�!�1 �&�(!&(�* # �>���A'��&BG �?%-
'#�"&B ��?#";B'*1 �"'< >"�&'%�". �&� ���A%''� =�!� >��=�;=%&�= � >%�#-
�/ <�'". �%�%/ '")";�� �>"�#�"'#1 '"#A�;%% =���&'*% �&*)!# ��,'#!"-
G&, >�%D/% ��%<�, �%D/( �*��!��"'<��*�# �"�?"�#. #,!��"'<��*% �"�-
?* '% ��&(>"G& � �+�"&!# � �*��!��"'<��*�# >"�&'%�"�# # D/(& >�/+�-
/=$%<� �;()"=, )&�A* >�#A;#,#&B�= ! �"�!% >��;% &�<�, !"! /��#'"'& >�-
!#'%& %% ()"�&�!. �"!#� �A�",��, �"�?* C. erythraeus '% �+�"'=G& �"��!
� >%�#�/ �",�'�D%'#=, �/'"!� ," �)%& A�;BJ�1 >��/�;D#&%;B'��&# 7&�<�
>%�#�/" �'# �>���A'* �>"�#�"&B�= �� �'�<#�# �"�!"�#. ���;%/'#% ()"-
�&�(G& � �",�'�D%'## �'�<�!�"&'�. � �/'�1 #, �"��! 7�&�(� ,"�%<#�&�#-
���"' )%&*�% �"," � <�/(, " �"!�#�";B'�% )#�;� >��%&�� �"�'=;��B &�%�
(Tamura et al., 1988).

�%�%�'"= >";B���"= A%;!", Funambulus pennanti, '"�%;=%& ;%�" �"!#�-
&"'", �%�%�'�1 �'/## # %>";". �",�'�D%'#% 7&�<� �#/" >��#�+�/#& !�(<-
;*1 <�/, '� '"#A�;%% #'&%'�#�'� — � �"�&" >� "�<(�&. �"�!# � >%�#�/
7�&�(�" �>"�#�"G&�= � �/'#� #;# '%�!�;B!#�# �"�?"�#. �#�;� /%&%'*-
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�#�. 3.2.9. ����&�"'�&�%''�% �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"��! () # �"�?��
(%) �%�%�'�1 >";B����1 A%;!#, Funambulus pennanti, '" &%��#&��## <���/�!�<�
�"/" >;�$"/BG 1.16 <" (>�: Prakash et al., 1968, � #,�%'%'#=�#).

J%1 � �*��/!"+ �"�B#�(%& �& 2 /� 4. �%�#�/ ��;�)'�<� ��!"��;#�"'#=
��;�/'=!" /;#&�= 25–30 /'%1 (Sahi, Sharma, 2004).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 7&�<� �#/" #,(-
)%'" �;"A�. ���;%/��"'#%, >���%/%''�% � 1963-1964 <<. '" �%�%�% �'/## �
#�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" &%��#&��## <���/�!�<�
>"�!" >;�$"/BG 1.16 <" (Prakash et al., 1968), >�!",";�, )&� ()"�&!# 12
'"+�/#�J#+�= >�/ '"A;G/%'#%� �,���;*+ ���A%1 ,'")#&%;B'� >%�%!�*-
�";#�B (�#�. 3.2.9). ��"'#?* ()"�&!�� �A#&"'#= �"��! ' 72 # ' 108 >�"!-
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&#)%�!# ���>"/";# # >%�%!�*�";# ()"�&!# /�(+ /�(<#+ �"��! # >=&# �"�-
?��. �;�$"/B ()"�&!�� �A#&"'#= �,���;*+ �"�?�� ���&"�;=;" � ��%/'%�
0.21±0.07 <" (n=6), " ( �"��! — 0.15±0.03 <" (n=6).

�#,(";B'*% '"A;G/%'#= >�!",";#, )&� �,���;*% ���A# '% �+�"'=G&
()"�&!# �A#&"'#= ?%;#!��, '� >��=�;=G& >�#,'"!# &%��#&��#";B'�<� >�-
�%/%'#= �A;#,# ��%�%''*+ (A%D#$ # <'%,/. ���AB, '"+�/=$"=�= �A;#,#
���%<� (A%D#$", "&"!(%& ;GA�<� >�#A;#D"G$%<��= ����/#)". �/'"!� '"
�A$#+ !�����*+ ()"�&!"+ 4-5 ���A%1 ��<;# '"+�/#&B�= '" �"��&�='## 2-3 �
/�(< �& /�(<", # '#!"!#+ !�'@;#!&�� �%D/( '#�# '% ��,'#!";�.

� >%�#�/ <�'" �"�?*, (+"D#�"G$#% ," �"�!"�#, >�>%�%�%''� >�%�;%-
/��";# /�(< /�(<". ��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�-
<#)%�!�1 �&�(!&(�% >��%;%'#1 �%�%�'�1 >";B����1 A%;!# � /��&(>'�1
;#&%�"&(�% '% �A'"�(D%'�.

�&"!, ! '"#A�;%% �A$#� ���A%''��&=� >���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(�* >��%;%'#1 �"����&�%''*+ �*J% >�%/�&"�#&%;%1 �%�%1-
�&�" Sciuridae ��D'� �&'%�&# �;%/(G$#%: (1) �($%�&���"'#% "<�%<"?#1
�"�?�� # �"��! � >%�%!�*�"G$#�#�= #'/#�#/(";B'*�# ()"�&!"�#,
>���&�"'�&�%''� �A���A;%''*+ �& /�(<#+ >�/�A'*+ �A�",��"'#1; (2)
'#,!"= �&%>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= ���A%1 � >�%/%;"+
"<�%<"?#1; (3) '";#)#% �+�"'=%��<� “=/�"” (“<�(>>���1 &%��#&��##”) �
>�%/%;"+ "<�%<"?#1 ('">�#�%�, ( X. inauris) #;# #'/#�#/(";B'*+ ()"�&-
!�� �"��! ('">�#�%�, ( S. aberti, S. carolinensis, F. pennanti) ;#A� �&�(&-
�&�#% �+�"'=%��1 &%��#&��## !"! &"!���1 (!"!, '">�#�%�, ( S. niger, C.
erythraeus); (4) �&�(&�&�#% &%��#&��#";B'�<� >��%/%'#= ( �"�?�� (,"
#�!;G)%'#%� &"!#+ �#/��, !"! F. pennanti) # (�%;#)%'#% >;�$"/# #+
()"�&!�� �A#&"'#= � �%>��/(!&#�'*1 >%�#�/; (5) >�%#�($%�&�%''� "<-
�%��#�'*1 +"�"!&%� �,"#��/%1�&�#1 �%D/( �,���;*�# ���A=�# � �%,�'
�",�'�D%'#=; (6) @���#���"'#% #%�"�+## /��#'#���"'#= ��%/# �"�-
?��, !�'!(�#�(G$#+ ," �"��!; (7) �&�(&�&�#% (�&�1)#�*+ >"�'*+ ��=,%1
(>�%�A;"/"G$"= �&�"&%<#= �",�'�D%'#= — >�;#<#'#= #;# >���#�!(#-
&%&); (8) �"��%;%'#% ��;�/'=!" � !���&!#% ���!# >��;% �*+�/" #, �*��/-
!��*+ '��; (9) >%�%�"�>�%/%;%'#% ���A%1 � �!�')"'#%� �%>��/(!&#�'�-
<� >%�#�/" # �A�",��"'#% "<�%<"?#1 #, ��/�&�%''*+ # '%��/�&�%''*+
���A%1.

3.3. �-�-F'"�� �DK)*DE, Muridae

��%/# >�%/�&"�#&%;%1 7&�<� �%�%1�&�" �&'��#&%;B'� +���J� #,()%'*
;%�'"=, >�;%�"= # D%;&�<��;"= �*J# (Apodemus sylvaticus, A. agrarius, A.
flavicollis), " &"!D% �*D"= !�;G)"= !�*�", Maxomys surifer.

�%�'"= �*JB, Apodemus sylvaticus, J#��!� �"�>���&�"'%'" '" %���-
>%1�!�� !�'&#'%'&% � ;%�'�1 # ;%���&%>'�1 ,�'"+. �%>��/(!&#�'*1 >%�#�/
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( 7&�<� �#/" /���;B'� >��/�;D#&%;B'*1: �>%��"&�<%'%, ( �"�?�� '")#'"-
%&�= � @%��";%, " A%�%�%''*% �"�!# ��&�%)"G&�= � ">�%;= >� '�=A�B, �
()%&�� �",�'�D%'#= � >�>(;=?#=+ �">"/'�1 ����>* (Attuquayefio et al.,
1986). " �%�%�% "@�#!"'�!�<� !�'&#'%'&" �",�'�D%'#% >��#�+�/#& >�%-
#�($%�&�%''� ��%'BG # ,#��1: ( �"�?�� >�;��"= "!&#�'��&B �&�%)"-
%&�= � �%'&=A�= >� @%��";B, " A%�%�%''*% # !���=$#% �"�!# ��&�%)"G&�=
� �!&=A�= >� �"1 (Kowalski, 1985). � �!"'/#'"�## # '" %���>%1�!�1 )"�&#
����## �",�'�D%'#% � >�>(;=?#=+ ;%�'�1 �*J# '")#'"%&�= � !�'?% �"�-
&" — '")";% ">�%;= # ,"!"')#�"%&�= � �!&=A�%; �"�!# >�#'��=& /� /�(+
�*��/!��; ��%/'%% )#�;� 7�A�#�'�� — 5.6 (Bergstedt, 1965; ��&(J%'!�,
1982).

���;%/��"'#% >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 ;%�'�1 �*J#
� �&"���>�;B�!�� !�"% � 1950–1951 <<. '" >;�$"/!% �%)%'#= �",�%��� 2 <"
(�(>#!��" # /�., 1956) >�!",";�, )&� �,���;*% ���A# � ��%''#1 >%�#�/
(>� �!�')"'## �",�'�D%'#=) ,"'#�";# �&'��#&%;B'� '%A�;BJ#% ()"�&-
!# �A#&"'#= — #+ ��%/'#1 /#"�%&� ( �"�?�� ���&"�;=; 21 �, " ( �"��! —
27 �. �)"�&!# ���A%1 #, �",'*+ >�;���,�"�&'*+ <�(>> ,'")#&%;B'� >%-
�%!�*�";#�B. �% D% +"�"!&%�#�&#!# >���&�"'�&�%''�1 �&�(!&(�* ���1-
�&�%''* >��%;%'#=� ;%�'�1 �*J# � ���!���!�1 �A;"�&# ("(���, 1951).
� ?%;��, /;= �,���;*+ # ��;�/*+ ���A%1 � ��%''#1 #, >�-�#/#���(,
,#�'#1 >%�#�/* +"�"!&%�%' >�%#�($%�&�%''� ��%/;*1 �A�", D#,'#,
�/'"!� '%!�&��*% ,�%�B!# ��<(& ���%�J"&B >%�%�%$%'#= '" ,'")#&%;B-
'�% �"��&�='#% — /� 1.5 !�. �&�& @"!& �&�%)%' # /�(<#�# #��;%/��"&%-
;=�# (Watts, 1970b). �'#D%'#% >�/�#D'��&# � ,#�'#1 >%�#�/ �AU=�'=%&-
�=, >�-�#/#���(, '";#)#%� ,">"��� !���" (�;B%'!�, �(A)"'#'��", 1963).


"''*%, >�;()%''*% �%&�/�� >��&��'*+ �&;���� �%)%'*+ ���A%1 �
;%�'�� �"��#�% >;�$"/BG �!�;� 2 <" � <�"@�&�% �%�!J#� (�%;#!�A�#&"-
'#=) ," /;#&%;B'*1 >%�#�/ (� /%!"A�= 1955 <. >� @%��";B 1957 <.), >�,��;#-
;# �?%'#&B �",�%�* #+ ()"�&!�� �A#&"'#= (Kikkawa, 1964). �;�$"/B ()"-
�&!�� �"�?�� ���&"�;=;" � ��%/'%� 0.18 <", " ( �"��! — 0.11 <", >�# 7&��
�"�!# /%��'�&�#���";# A�;%% �*��!(G �&%>%'B ��%/;��&# � ��"�'%'## �
�"�?"�#. �+�/'*% �?%'!# >�;()%'* %$% �/'#� "�&���� (Montgomery,
1979), #,()"�J#� >���&�"'�&�%''(G �&�(!&(�( >��%;%'#1 ;%�'�1 �*J#
� �D'�1 �'<;##: �"�?* ,"'#�";# ()"�&!# �A#&"'#= >;�$"/BG � ��%/-
'%� 0.16 <" (n=59), " �"�!# — 0.14 <" (n=52).

� /�(<�� #��;%/��"'##, >���%/%''�� � 1974 <. � &�� D% <�"@�&�% �%�-
!J#�, �?%'#�";# �",�%�* # !�'@#<(�"?#G ()"�&!�� �A#&"'#= � �%>��-
/(!&#�'*1 >%�#�/ (� ='�"�= >� "�<(�&) >(&%� >��&��'*+ �&;���� '" >;�-
$"/!% �",�%��� 4.84 <", �",�%)%''�1 '" !�"/�"&* 20�20 � (Randolph,
1977). " ��'��"'## 7&�<� #��;%/��"'#= �/%;"' �*��/ � &��, )&� ()"�&!#
�A#&"'#= �,���;*+ ���A%1 #�%G& 7;;#>&#)%�!(G @���(, # #+ >;�$"/B (
�,���;*+ �"�?�� � ='�"�%-@%��";% ���&"�;=;" � ��%/'%� 1.07 <", " ( �,���-
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;*+ �"��! � 7&�& D% >%�#�/ — 0.87 <". � '")";�� �",�'�D%'#= ()"�&!#,
,"'#�"%�*% �"�?"�#, (�%;#)#;#�B >�"!&#)%�!# �/��%, # � ">�%;= >� "�-
<(�& #+ >;�$"/B /��&#<";" � ��%/'%� 2.18 <", &�</" !"! ()"�&!# �A#&"'#=
�"��!, '">��&#�, ��!�"&#;#�B � ��%/'%� /� 0.72 <". ��;�/*% �"�?* ,"'#-
�";# #'/#�#/(";B'*% ()"�&!# >;�$"/BG � ��%/'%� 1.14 <", " ��;�/*%
�"�!# — 0.66 <".

� �&;#)#% �& /"''*+, >�;()%''*+ '" ����>%1�!�1 )"�&# ����## ("-
(���, 1951; �(>#!��" # /�., 1956), '" ��#&"'�!#+ ��&���"+ �*=�;%'� >�-
�&%>%''�% ��%$%'#% ?%'&��� "!&#�'��&# ��%/;*+ ,�%�B!�� #, ���&�%&�&�%'-
'�, #+ ()"�&!�� �A#&"'#= >� +�/( �%,�'" �",�'�D%'#=. � �,���;*+ �"�-
?�� 7&� ��%$%'#% � ='�"�= >� @%��";B ���&"�#;� � ��%/'%� 10.1 �, " �
>��;%/(G$#% �%�=?* — 23.0 �. � �,���;*+ �"��! %D%�%�=)'�% ��%$%-
'#% ?%'&�" "!&#�'��&# '" >��&=D%'## ��%<� >%�#�/" '"A;G/%'#1 (='�"�B-
"�<(�&) A*;� >��&�=''*� # ���&"�;=;� � ��%/'%� 9.7 � (Randolph, 1977).

�"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"�?�� >�!",*�"%&, )&� �,���;*%
���A# 7&�<� >�;" �AU%/#'=G&�= � "<�%<"?##, �($%�&�(G$#% !"! � '%�%>-
��/(!&#�'*1 >%�#�/ (='�"�B-@%��";B), &"! # '" >��&=D%'## �%,�'" �",-
�'�D%'#= (�"�&-"�<(�&). �%'%% �*�"D%''*%, '� /��&"&�)'� �&)%&;#�*%
"<�%<"?## �A�",(G&�= # ( �"��! (�#�. 3.3.1). 
� '")";" �",�'�D%'#= <�(>-
>#���!# �"�?�� # �"��! �",�A$%'*, '� � �%>��/(!&#�'*1 >%�#�/ �'#
�AU%/#'=G&�=, #, &"!#� �A�",��, @���#�(G&�= "<�%<"?## �",'�>�;*+
���A%1 (breeding colonies). �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= �"�-
?�� A*;" �"!�#�";B'�1 � ='�"�%-@%��";% (��#�� = 79.5%), " � #G;% �'#-

�#�. 3.3.1. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���;*+ �"�?�� (�>;�J'*% ;#'##)
# �"��! (J&�#+��*% ;#'##) ;%�'�1 �*J#, Apodemus sylvaticus, '" >;�$"/!% �%)%-
'#= �",�%��� 4.84 <" � ='�"�%-@%��";% () # #G'%-#G;% (%) 1974 <. �#@�"�# �A�-
,'")%'* '��%�" ,�%�B!��, !�%�&#!"�# — ?%'&�* #+ "!&#�'��&#. �",�%&!" >;�$"/-
!# — !�"/�"&* 40�40 � (>�: Randolph, 1977).
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,#;"�B /� 52.4%. �)"�&!# �A#&"'#= �"��! >%�%!�*�";#�B � �"!�#�";B'�1
�&%>%'# � �"�&% (��#�� = 63.0%), " � #G;% �&%>%'B >%�%!�*�"'#= A*;" �#-
'#�";B'�1 (��#�� = 46.6%).

���;%/��"'#=, >���%/%''*% � T�&;"'/## � >�#�%'%'#%� �"/#�&%;%-
�%&�## (Wolton, 1985; Attuquayefio et al., 1986), /�>�;'=G& >�#�%/%''*%
�*J% /"''*% � �",�%�"+ # !�'@#<(�"?## ()"�&!�� �A#&"'#= �,���;*+
���A%1. � >��%;%'#=+ '" >%�)"'*+ /G'"+, >����J#+ !(�&"�'#!���1 �"�-
&#&%;B'��&BG, � '%�%>��/(!&#�'*1 >%�#�/ ()"�&!# �A#&"'#= �,���;*+
�"�?�� ,"'#�";# >;�$"/B � ��%/'%� 1.88 <", " ()"�&!# �"��! — 1.23 <". �
>%�#�/ �",�'�D%'#= ()"�&!# �"�?�� (�%;#)#;#�B �/��%, " ()"�&!# �"��! —
;#JB '" 30%. � >��%;%'#=+ ��%/# ;#�&�>"/'�<� ;%�" �",�%�* ()"�&!�� �A#-
&"'#= �,���;*+ ���A%1 A*;# �($%�&�%''� �%'BJ%: � '%�%>��/(!&#�'*1
>%�#�/ ( �"�?�� � ��%/'%� 0.31 <", ( �"��! — 0.19 <"; � �%,�' �",�'�D%-
'#= ()"�&!# �"�?�� (�%;#)#;#�B � ��%/'%� /� 0.63 <", ( �"��!, '">��&#�,
(�%'BJ#;#�B /� 0.17 <". � >��%;%'#=+ '" >%�)"'*+ /G'"+ @���" ()"�&!��
�A#&"'#= A*;" A;#,!�1 ! �!�(D'��&#, " � ;#�&�>"/'�� ;%�( �'# #�%;#
'%>�"�#;B'(G �*&='(&(G @���(.

�A$"= ,"!�'��%�'��&B �*�"D"%&�= � (�%;#)%'## >;�$"/# ()"�&!��
�A#&"'#= �,���;*+ �"�?�� � �%,�' �",�'�D%'#=. �&� �AU=�'=%&�= >��*-
J%'#%� #+ "!&#�'��&# >�# >�#�!% �%?%>&#�'*+ �"��!. �"�?*, ()"�&�(G-
$#% � �",�'�D%'##, ,"'#�"G& >%�%!�*�"G$#%�= ()"�&!# �A#&"'#=, &�<-
/" !"! ()"�&!# �",�'�D"G$#+�= �"��! �A���A;%'* � >���&�"'�&�%
(�#�.3.3.2).

�"/#�&%;%�%&�#)%�!#% /"''*% ��#/%&%;B�&�(G&, )&� ()"�&!# �A#&"'#=
��%/;*+ ,�%�B!�� #�%G& �;�D'(G !�'@#<(�"?#G, !�&��(G ��D'� >�%/-
�&"�#&B � �#/% �'�<�(<�;B'#!" � �#'#�";B'�1 >;�$"/BG (restricted
polygon). �"!�1 �%&�/ ">>��!�#�"?##, >� �'%'#G "�&��" #��;%/��"'#=
(Wolton, 1985), &�)'%% �&�"D"%& �#�&%�( #�>�;B,��"'#= >���&�"'�&�" (
;%�'�1 �*J# � ��"�'%'## � /�(<#�# �%&�/#!"�#, � !�&��*+ �?%'#�"%&�=
>;�$"/B �*>(!;�<� �'�<�(<�;B'#!" (minimum convex polygon, Hayne, 1949;
Layne, 1954), >����/#&�= 7;;#>&#)%�!"= ">>��!�#�"?#= (Mazurkiewich,
1971; Randolph, 1977) #;# D% �*)#�;=%&�= <"���'#)%�!"= ��%/'== (Dixon,
Chapman, 1980). �($%�&�%''*1 '%/��&"&�! &�%+ >��;%/'#+ �>���A�� ,"!-
;G)"%&�= � �&�(&�&�## /#@@%�%'?#���"''�<� >�/+�/" ! "'";#,( #�>�;B-
,��"'#= >���&�"'�&�" � >�%/%;"+ ()"�&!" �A#&"'#=. �"! # � �%;#!�A�#&"-
'## (Randolph, 1977), � >��%;%'#=+ ;%�'�1 �*J# � T�&;"'/## �&�%)%'�
>��&�=''�% ��%$%'#% ()"�&!�� �A#&"'#= �",�'�D"G$#+�= ���A%1 >� +�/(
�%,�'" �",�'�D%'#= (Wolton, 1985). ��)'"= >�#)#'" &"!�<� ��%$%'#= '%
(�&"'��;%'".

��#�%/%''*% �*J% /"''*% � >���&�"'�&�%''�� �"�>�%/%;%'## �"�-
?�� # �"��! � >��%;%'#=+ ;%�'�1 �*J# ��#/%&%;B�&�(G& �A �&�(&�&�##
�+�"'* ()"�&!�� �A#&"'#=. � '")";�� �",�'�D%'#= >;�$"/B ()"�&!�� �"�-
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?�� (�%;#)#�"%&�= �/��%, &�</" !"! �",�%�* ()"�&!�� �"��! >�)&# '% �%'=-
G&�= >� �%,�'"� <�/". �"�>�;�D%'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1
&"!D% ��&"%&�= �&'��#&%;B'� >��&�=''*� � �",'*% �%,�'* <�/". �"�?* #
�"�!# /� '")";" �",�'�D%'#= �&'��#&%;B'� �",�A$%'* # �+�/=& � ���&"�
�/'�>�;*+ "<�%<"?#1. ��/�A'"= �%<�%<"?#= >�;�� � '%�%>��/(!&#�'*1
>%�#�/ �&�%)%'" # /�(<#�# "�&��"�# (Montgomery, 1980). � �%>��/(!&#�-
'*1 >%�#�/ @���#�(G&�= <�(>>#���!# ("<�%<"?##) �",'�>�;*+ ���A%1
(Randolph, 1977).

�%,(;B&"&* #��;%/��"'#=, >���%/%''�<� � T�&;"'/##, >�!",*�"G&, )&�
� �%,�' �",�'�D%'#= �"�?* ;%�'�1 �*J# #,A%<"G& !�'&"!&�� � ���A=�#
���%<� >�;" � �%�&"+ >%�%!�*�"'#= #+ ()"�&!�� �A#&"'#= (Wolton, 1985;
Attuquayefio et al., 1986). �"!�% #,A%<"'#% ��D%& A*&B �;%/�&�#%� #%�"�-
+## /��#'#���"'#= ��%/# �"�?��, >�# 7&�� �"�?*-/��#'"'&* ��<(& ,"-
'#�"&B A�;%% !�(>'*% ()"�&!# �A#&"'#= � ��"�'%'## � >�/)#'%''*�#
�"�?"�# (Brown, 1966, 1969). �A #%�"�+## /��#'#���"'#= ��#/%&%;B�&�(-
G& # '"A;G/%'#= ," <�(>>#���!"�# ;%�'�1 �*J# � '%��;% (��#�#', 1977;
Richard-Yris, 1979; ��#�#', T#;��", 1989).

�!�>%�#�%'&* # '"A;G/%'#=, >���%/%''*% � '%��;% (Bovet, 1972;
Flowerdew, 1974; Gurnell, 1977; ��#�#', 1977), >�,��;=G& �/%;"&B �*��/
�A �&'��#&%;B'� '#,!�� (���'% "<�%��#�'��&# �,���;*+ ���A%1, ���A%'-
'� >�# !�'&"!&"+ �",'�>�;*+ >"�&'%��� #;# �,���;*+ ,�%�B!�� � ��;�/*-
�#. �/'"!� '%!�&��*% �,���;*% �"�?* � 7!�>%�#�%'&";B'*+ (�;��#=+

�#�. 3.3.2. ��"'#?* ()"�&!�� �A#&"'#= )%&*�%+ �"�?�� (M2-M5) # �%�# �"��! (F1-
F8) ;%�'�1 �*J#, Apodemus sylvaticus, � J#��!�;#�&�%''�� ;%�(, (�&"'��;%''*%
�%&�/�� �"/#�&%;%�%&�## � >%�#�/ � 30 #G'= >� 10 #G;= (/;= �"�?��) # � 9 #G;=
>� 1 �%'&=A�= (/;= �"��!) � 1980 <. � T�&;"'/##. ��=��(<�;B'#!�� �A�,'")%'"
>;�$"/B, '" !�&���1 ,"�%<#�&�#���"'* &�;B!� �"�!#, '"+�/#�J#%�= >�/ >��&�='-
'*� '"A;G/%'#%� (>�: Wolton, 1985, � #,�%'%'#=�#).
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/%��'�&�#���";# �*��!#1 (���%'B "<�%��#�'��&# >� �&'�J%'#G ! '%,'"-
!��*� /%&%'*J"� (Flowerdew, 1974).

�!�>%�#�%'&* � >"�'*� ��"D#�"'#%� �,���;*+ ���A%1 (A%, ()%&" >�-
;���1 >�#'"/;%D'��&#) '" “'%1&�";B'�1 &%��#&��##” >�!",";#, )&� � 7&#+
(�;��#=+ '"A;G/"G&�= � ��'��'�� �#��;GA#�*% �,"#��/%1�&�#= (54.8%),
&�</" !"! 7;%�%'&* �#&(;#,��"''�<� "<�'#�&#)%�!�<� >��%/%'#= ���&"�-
;=G& ;#JB 1/4 �& �A$%<� )#�;" !�'&"!&��, >��=�;%'#= "<�%��#�'�<� >��%/%-
'#= — 8.3%, " #,A%<"'#% >"�&'%�" — 12.1% (Gurnell, 1977). %!�&��*%
�"�?* /��#'#���";# '"/ /�(<#�# �� ��%+ &%�&��*+ �#&("?#=+, �/'"!�
,"�#�#���&# �%D/( ��?#";B'*� �"'<�� # �"���1 &%;" ( ���A%1 7&�<� >�;"
'% �A'"�(D%'�.

�+�/'*% �%,(;B&"&* >�;()%'* � /�(<�� #��;%/��"'## (Montgomery,
1978): >�# >"�'�� ��"D#�"'## ���A%1 '" “'%1&�";B'�1 &%��#&��##” (�&"-
'��;%'�, )&� �� �,"#��/%1�&�#=+ �"�?�� >�%�A;"/";# �#��;GA#�*% !�'-
&"!&* ('",�-'",";B'*% # �A'G+#�"'#% >"�&'%�", >�/;%,"'#% >�/ >"�&'%-
�", ";;�<�(�#'<), /�;= !�&��*+ ���&"�;=;" 88.2%, " '" /�;G "<�'#�&#)%�-
!#+ @��� >��%/%'#= ("&"!#, >�%�;%/��"'#=, (<��D"G$#% �&�1!# # A�!�#-
���"'#%) >�#+�/#;��B 17.8%. ��#A;#,#&%;B'� &"!�% D% ���&'�J%'#% >�-
;()%'� >�# >"�'�� ��"D#�"'## �"��!: �#��;GA#�*% !�'&"!&* ���&"�;=-
;# 84.5%, " "<�'#�&#)%�!#% — 15.5% �& �A$%<� )#�;" �,"#��/%1�&�#1.

� 7!�>%�#�%'&";B'*+ <�(>>"+, ���&�=$#+ #, )%&*�%+ �"�?�� # &�%+
�"��!, >��%$%''*+ � '%A�;BJ(G ��;B%�( >;�$"/BG 9 �2 (Bovet, 1972),
)"�&�&" "<�%��#�'*+ �,"#��/%1�&�#1 �'#D";"�B �/��% >��;% (�&"'��;%-
'#= �&"A#;B'�1 ��?#";B'�1 �&�(!&(�*. �"D'(G ��;B � ��?#";B'*+ �,"#-
��/%1�&�#=+ #<�";# 7;%�%'&* �#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%-
/%'#=.

� �"��! � #�!(��&�%''*+ 7!�>%�#�%'&";B'*+ <�(>>#���!"+ �,"#��-
�&'�J%'#=, ��'��"''*% '" /��#'#���"'##->�/)#'%'##, '% �*=�;%'*.
� �"�?��, '">��&#�, � >�/�A'*+ <�(>>#���!"+ � �%>��/(!&#�'*1 >%�#-
�/ �!;"/*�"G&�= �&'�J%'#=, ��'��"''*% '" #%�"�+## /��#'#���"'#=,
� !�&���1 �*/%;=%&�= %/#'�&�%''*1 /��#'"'&, " /�(<#% ���A# &�<� D%
>�;" ,"'#�"G& >�/)#'%''�% >�;�D%'#% (��#�#', 1976A, 1977, 1982). 
�-
�#'#�(G$#1 �"�%? )"$% �>"�#�";�= � �"�!"�# � ��"�'%'## � >�/)#-
'%''*�# (��#�#', 1979). 
;#&%;B'*% '"A;G/%'#= ," 7!�>%�#�%'&";B-
'*�# <�(>>#���!"�# >�,��;=G& (&�%�D/"&B, )&� � >�>(;=?#=+ ;%�'�1
�*J# ��<(& @���#���"&B�= �&'��#&%;B'� �&"A#;B'*% >� ���&"�( "<�%-
<"?## �",'�>�;*+ ���A%1 �� �;�D'�1 # (�&�1)#��1 ��?#";B'�1 �&�(!-
&(��1.

"A;G/%'#= ," �",�'�D"G$%1�= <�(>>#���!�1, ��/%�D"�J%1�= � >��-
�&��'�� >��%$%'## �",�%��� 4.5�4.5 �, >�!",";#, )&� (�>%J'�% �",�'�-
D%'#% ��D%& >��#�+�/#&B &�;B!� >�# �>�%/%;%''�� ���&"�% <�(>>#���!#
(��#�#', 1979, 1982). � /"''�� �;()"% <�(>>#���!" ���&�=;" #, /�(+ �,���-
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;*+ �"�?�� (' 54 # 56), �%D/( !�&��*�# (�&"'��#;#�B �&'�J%'#= /��#-
'#���"'#=->�/)#'%'#=, # /�(+ �,���;*+ �"��! (' 50 # 53).

��</" �/'" #, �"��! (' 53) '"+�/#;"�B � ���&�='## 7�&�(�", /��#'#�(G-
$#1 �"�%? (' 54) �&<�'=; �& '%% >�/)#'%''�<� �"�?" (' 56), %�;# ��% &�#
���A# ��&�%)";#�B �'% (A%D#$". �/'"!� �A" �"�?" ��<;# /;#&%;B'�% ��%�=
'"+�/#&B�= ��%�&% � �"�!�1 ' 53 � �/'�� <'%,/%. � �"% ( �"�!# ��/#;�=
�*��/�! #, /�(+ /%&%'*J%1-�"�?�� (' 57 # 58), # �'" ��%�&% � �*��/!��
>%�%�%;#;"�B � �&/%;B'�% (A%D#$%, !�&���%, �/'"!�, '% �+�"'=;", &"! )&�
/�(<#% �,���;*% ���A# ��<;# A%�>�%>=&�&�%''� ,"+�/#&B �'(&�B <'%,/". �
�&���1 �"�!# (' 50) ," �%�B >%�#�/ '"A;G/%'#1 (� !�'?" �"�&" >� !�'%?
"�<(�&") '%�!�;B!� �", �&�%)";# 7�&�(�, '� �>"�#�"'#1 � �"�?"�# '% '"-
A;G/";#, # �*��/!�� � &%)%'#% ��%<� ;%&'%<� �%,�'" ( 7&�1 �"�!# '% A*;�.

%&%'*J# � ��,�"�&% �!�;� 3 '%/%;B �&";# �*+�/#&B #, <'%,/", # �"�!" '
53, >�#��%/#'#�J#�B ! /�(<#� �,���;*� ���A=�, ��&"�#;" ��;�/'=! � �&"-
��� <'%,/%. � �%�%/#'% #G'= �"�!" ' 53 >�#'%�;" �&���1 �*��/�! #, )%&*-
�%+ /%&%'*J%1. �� ��%�= >��;%��/���<� 7�&�(�" ( �"�!# ' 53 �%D/( �"�-
?"�# >��#�+�/#;# �D%�&�)%''*% �+�"&!#, # >�/)#'%''*1 �"�%? ' 56 )%-
�%, '%�!�;B!� /'%1 #�)%, #, >��%$%'#=, � !�&���� >����/#;# '"A;G/%'#=.

�,"#���&'�J%'#= �%D/( ���A=�# � 7&�1 <�(>>#���!% /� #�)%,'��%-
'#= >�/)#'%''�<� �"�?" ' 56 #;;G�&�#�(G& ��?#�<�"��* '" �#�. 3.3.3.
�;%/(%& �A�"&#&B �'#�"'#%, )&� �#��;GA#�*% !�'&"!&* /��#'#�(G$%-
<� �"�?" ' 54 �&�%)%'* &�;B!� �� �,"#��/%1�&�#=+ � �",�'�D"G$%1�=

�#�. 3.3.3. ��?#�<�"��* �,"#��/%1�&�#1 �%D/( �,���;*�# # ��;�/*�# ���A=�#
� 7!�>%�#�%'&";B'�1 <�(>>#���!% ;%�'�1 �*J#, Apodemus sylvaticus. �,"#��/%1-
�&�#=:  — �#��;GA#�*%, % — "<�%��#�'*%. ��;$#'" �&�%;�! >��>��?#�'";B'"
)#�;( #'#?##���"''*+ �,"#��/%1�&�#1 (>�: ��#�#', 1979, � #,�%'%'#=�#).
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�"�!�1 ' 53, &�</" !"! >�/)#'%''*1 �"�%? ' 56 !�'&"!&#���"; � �A%#�#
�"�!"�#. �"�!" ' 53 '%�/'�!�"&'� '">"/";" '" >�/)#'%''�<� �"�?", '�
'# �",( %% "<�%��#�'"= �%"!?#= '% A*;" '">�"�;%'" '" �"�?"-/��#'"'&".
���;%/'#1 �'�<�!�"&'� >�%�;%/��"; >�/)#'%''�<� �"�?" ' 56.

�<�%��#�'*% !�'&"!&* �&�%)%'* &"!D% �� �,"#��/%1�&�#=+ �%D/(
=;���1 �"�!�1 ' 50 # �/'#� #, ��;�/*+ �"�?��. �A" �,���;*+ �"�?"
"<�%��#�'� �%"<#���";# '" ��;�/*+ �"�?�� #, >%���<� �*��/!", !�</" &%�
#�>�;'#;��B �!�;� /�(+ �%�=?%�, # ( '#+ �&";# >��=�;=&B�= >�#,'"!#
>�;���<� >��%/%'#=. � ��,�"�&% /�(+ �%�=?%� �&�%)%'* # >%��*% �&�;!-
'��%'#= �%D/( ��;�/*�# �"�?"�#. � /%&%'*J"� #, �&���<� �*��/!" ��%
�,���;*% ���A# �&'��#;#�B &�;%�"'&'�. � !�'?% "�<(�&" =;��"= �"�!" '
50 # /�" ��;�/*+ ,�%�B!" #, �&���<� �*��/!" �"�!# ' 53 >�<#A;#. ��&"�-
J#%�= ,�%�B!# #�>�;B,��";# �/'� �A$%% (A%D#$%, # �,"#���&'�J%'#=
�%D/( '#�# ��&"�";#�B �&"A#;B'*�# /� <;(A�!�1 ��%'# (��#�#', 1979).

�%,(;B&"&* 7&#+ '"A;G/%'#1 ��#/%&%;B�&�(G& � �($%�&���"'## ��?#-
";B'�1 #%�"�+## ��%/# �"�?��, !�'!(�#�(G$#+ ," �"��! � �%,�' �",�'�-
D%'#=. ��D'� &"!D% >�%/>�;�D#&B, )&� �($%�&�(%& �%+"'#,� ��?#";B-
'�<� >�/"�;%'#= �%>��/(!&#�'*+ @('!?#1 ��%/# �"��!, >��!�;B!( � 7!�-
>%�#�%'&";B'�1 <�(>>#���!% (� (�;��#=+ !�"1'% �<�"'#)%''�<� >��-
�&�"'�&�") (�>%J'� �",�'�D";"�B &�;B!� �/'" #, '#+. �<�%��#�'��&B
�,���;*+ �"�?�� >� �&'�J%'#G ! ��;�/*� �"�?"� ��D%& �;(D#&B >��%-
/%')%�!#� �%+"'#,���, >����?#�(G$#� #+ �"��%;%'#% >� /��&#D%'##
�>�%/%;%''�<� ��,�"�&". �<�%��#�'�% >��%/%'#% &"!D% �;(D#& �%<(;=&�-
��� >���&�"'�&�%''�<� �"�>�%/%;%'#= �,���;*+ ���A%1. ����%'B "<�%�-
�#�'��&# �'#D"%&�= � �!�')"'#%� �%,�'" �",�'�D%'#=, # >��*J%''"=
&�;%�"'&'��&B � �&'�J%'#=+ �%D/( �,���;*�# # ��;�/*�# ���A=�# �>�-
��A�&�(%& @���#���"'#G ,#����)'*+ <�(>>#����! ("<�%<"?#1) ;%�'�1
�*J#.

�A�",��"'#% ,#����)'*+ <�(>>#����! ��D%& >��#�+�/#&B � ��%''#1
>%�#�/ ," �)%& #��#<�"?## ��;�/*+ ,�%�B!��. � )"�&'��&#, ,"�%<#�&�#��-
�"' @"!& (��#�#', 1979), !�</" '" �/'�1 #, >;�$"/�! �%)%'#= � /%�=&BG
��%/;*�# ���A=�# � �%'&=A�% 1961 <. >�=�#;#�B )%&*�% ��;�/*+ ,�%�B!",
!�&��*% '" �&'��#&%;B'� ���A�/'�1 &%��#&��## �A�",��";# '��(G /��&"-
&�)'� �A���A;%''(G <�(>>#���!( (�#�. 3.3.4).

�+�/'*% )%�&* #�%%&, >�-�#/#���(, >���&�"'�&�%''�-7&�;�<#)%�!"=
�&�(!&(�" >��%;%'#1 �#/��-/��1'#!�� ;%�'�1 �*J# — A. uralensis # A.
fulvipectus (�#>"'�� # /�., 1997), �/'"!� !�'!�%&'*+ /"''*+, +"�"!&%�#,(G-
$#+ ���A%''��&# #�>�;B,��"'#= >���&�"'�&�" # ��?#";B'�<� >��%/%'#=
7&#+ /�(+ �#/�� >�!" '%&.

��;%�"= �*JB, Apodemus agrarius — �#/, J#��!� �"�>���&�"'%''*1
'" %���>%1�!�� !�'&#'%'&%, � �","+�&"'%, �#�<#,##, " &"!D% � �#A#�# '"
���&�! /� �"1!";". � (�;��#=+ 
"<%�&"'" �",�'�D%'#% >�;%��1 �*J# '"-
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)#'"%&�= � !�'?% �"�&" # >��/�;D"%&�= /�
�!&=A�=. �%�%�%''��&B /;#&�= 22 /'=, � >�-
�%&% �A*)'� '"�)#&*�"%&�= 5–7 /%&%'*-
J%1. �%<�;%&!# /��&#<"G& >�;���1 ,�%;�-
�&# � ��,�"�&% 3–4 �%�=?%� (�"�","'��,
1986).

���;%/��"'#%, >���%/%''�% � 1956 <. �
��;<�-�+&(A#'�!�1 >�1�% (#!#&#'",
1958) � #�>�;B,��"'#%� �%&�/#!# >��&��-
'*+ �&;���� '" >;�$"/!% �%)%'#= �",�%-
��� 3.5 <", >�!",";�, )&� � ;%&'#1 >%�#�/
(#G'B-#G;B) �,���;*% ���A#, ���A%''�
�"�?*, �&;#)"G&�= �*��!�1 >�/�#D'��-
&BG # J#��!� >%�%�%$"G&�= � >�#�!"+
�%�=' ,;"!��. �;�$"/B ()"�&!�� �A#&"'#=
�,���;*+ �"�?�� � 7&�& >%�#�/ ���&"�;=;"
� ��%/'%� 3200 �2 (n=6), " ( �",�'�D"G-
$#+�= �"��! — 1300 �2 (n=12). �� /�(<#�
/"''*� (Z;=> # /�., 1986), � �%�%/#'% "�<(-
�&" �(&�)'*1 ()"�&�! �A#&"'#= �,���;�<�
�"�?" ,"'#�"; >;�$"/B 0.16 <", " ( �,���-
;�1 �"�!# — 0.18 <".

���&��'*+ >�>"/"'#1 � �/'( ;��(J!(
( ��%/;*+ ,�%�B!�� A*;� �";�, # 7&� �;(-
D#& %$% �/'#� >�!","&%;%� #+ �*��!�1
>�/�#D'��&# � ;%&'#1 >%�#�/. �'/#�#/(-
";B'*% ()"�&!# # �,���;*+, # ��;�/*+ ���-
A%1 J#��!� >%�%!�*�";#�B (�#�. 3.3.5).

� #G;% 1956 <. '" )"�&# >;�$"/!# �%)%-
'#= A*;� �*=�;%'� �,"#�'�% >%�%!�*�"-
'#% ()"�&!�� �A#&"'#= 19 ���A%1, � &��
)#�;% ( /�(+ �,���;*+ �"�?��, )%&*�%+ �,���;*+ �"��! # 13 ��;�/*+ ,�%�B-
!��. �'%,/��*% ()"�&!# A%�%�%''*+ �"��! '% A*;# �A���A;%''*�#. � )"-
�&'��&#, ( /�(+ ���A%1, �&'��=$#+�= ! 7&�1 !"&%<��##, /�;= �,"#�'�<� >%-
�%!�*�"'#% ()"�&!�� �A#&"'#= ���&"�;=;" �!�;� 50%. �)"�&!# '%!�&��*+
�,���;*+ �"�?�� >%�%!�*�";#�B '" 75–80%. �*��!"= �&%>%'B >%�%!�*�"-
'#= ()"�&!�� �A'"�(D#�"%&�= # ( ��;�/*+ ���A%1 (#!#&#'", 1958).

� �%'&=A�% 1956 <. >�/�#D'��&B ��%/;*+ ,�%�B!�� �%,!� �'#,#;"�B, )&�
��<;� A*&B ��=,"'� � (�%;#)%'#%� !���'��&# (<�/#1 >�# >�=�;%'## �%�='
;%�'*+ &�"� # D%;(/%1. � 7&�& >%�#�/ ()"�&!# �A#&"'#= �,���;*+ �"�?��
��!�"&#;#�B � ��%/'%� /� 1500 �2 (n=5), " ( �",�'�D"G$#+�= �"��! — /�
600 �2 (n=12). � (�%'BJ%'#%� >;�$"/# ()"�&!�� �A#&"'#= >�'#,#;"�B #

�#�. 3.3.4. �)"�&!# �A#&"'#= (
;%�'�1 �*J#, Apodemus
sylvaticus, � �%'&=A�% 1961 <. 1
— �",�%&!" >;�$"/!#, 2 —
�%�&" >�#��! ��%;#�J#+�=
��;�/*+ ���A%1, 3 — �%�&"
>�#��! /�(<#+ ��%/;*+ ,�%�B-
!��, 4 — �%�&" ����%�&'*+
>�#��! ��%;#�J#+�= ���A%1 #
���A%1-�%,#/%'&��, 5 — <�"'#-
?* ()"�&!�� �A#&"'#= ��%;#�-
J#+�= ���A%1 (>�: ��#�#',
1979).
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�&%>%'B #+ >%�%!�*�"'#=. �)"�&!# �A#&"'#= >=&# A%�%�%''*+ �"��! ��%-
'BG A*;# >�;'��&BG �A���A;%''*�#, " � ��&";B'*+ �;()"=+ >%�%!�*�"-
;#�B >�>"�'�, # ;#JB � �/'�� �;()"% — �/'���%�%''� ( &�%+ �"��!. 
�;=
>%�%!�*�"'#= ()"�&!�� �A#&"'#= ���&"�;=;" 20–30%. �)"�&!# �,���;*+ �"�-
?�� >%�%!�*�";#�B � &�1 D% �&%>%'#, )&� # ;%&�� (#!#&#'", 1958).

� /�(<�� #��;%/��"'##, >���%/%''�� � 1979–1980 <<. � �%�!"��!�1 #
��;&"��!�1 �A;"�&=+ (�"')%'!�, 1983), >�/&�%�D/%'�, )&� � ;%&'%-��%'-
'#1 >%�#�/ ()"�&!# �,���;*+ �"�?�� # �"��! J#��!� >%�%!�*�"G&�=. �
'"#A�;%% >�/�#D'�1 )"�&# '"�%;%'#= �&'��=&�= ��;�/*% ���A#. ��%/'==
>;�$"/B ()"�&!�� �A#&"'#= �,���;*+ �"�?�� ���&"�;=;" 3200 �2. �,���-
;*% �"�!# � �*��/!"�# ,"'#�";# �%'BJ#% ()"�&!# �A#&"'#= (� ��%/'%�
1200 �2) A%, �&��<�1 >���&�"'�&�%''�1 #,�;=?##. �"!#� �A�",��, ()"�&!#
�"�?�� � 2–3 �"," !�(>'%%, )%� ()"�&!# �"��!.

�)"�&!# �%?%>&#�'*+ �"��! � ;%&'#1 >%�#�/ >��%$";# ��% �,���;*%
�"�?*. ��;�/*% ,�%�B!# >��;% �*+�/" #, �*��/!���1 '��* � &%)%'#%
'%�!�;B!#+ /'%1 ��<;# ��&"�"&B�= '" �"&%�#'�!�� ()"�&!%, </% ,"'#�"-

�#�. 3.3.5. �+%�" �,"#�'�<� >%�%!�*�"'#= ()"�&!�� �A#&"'#= ��%/;*+ ���A%1 >�-
;%��1 �*J#, Apodemus agrarius, '" >;�$"/!%, �",�%)%''�1 '" !�"/�"&* 10�10 �, �
��;<�-�+&(A#'�!�1 >�1�% � #G;% 1956 <. �%�%!�*�"'#% ()"�&!��: 1 — A�;%% 10
���A%1, 2 — 8–10 ���A%1, 3 — 5–7 ���A%1, 4 — 3-4 ���A#, 5 — /�% ���A#, 6 —
�/#'�)'*% ,�%�B!# (>�: #!#&#'", 1958).
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;# ��%�%''*% '��*, " � >��;%/�&�## �"��%;=;#�B '" �"��&�='#% /� 1 !�.
��%'BG �",�%�* ()"�&!�� �A#&"'#= �,���;*+ ���A%1 ��!�"$";#�B � 2–3
�",". ��%/%'#= � >��%/%'## �,���;*+ ���A%1 � >�#��/% >�"!&#)%�!# �&-
�(&�&�(G&. ��%%&�= ;#JB (!","'#% '" &�, )&� >�# ��&�%)% �"�!# � /�(<#�#
���A=�# ���%<� �#/" '"A;G/";# �,"#�'*% >�%�;%/��"'#= (Z;=> # /�., 1986).

�!�>%�#�%'&* >� >"�'��( ��"D#�"'#G �,���;*+ # ��;�/*+ ���A%1 '"
“'%1&�";B'�1 &%��#&��##” (��;�&"�%�, 1983) ��#/%&%;B�&�(G&, )&� �,���-
;*% �"�?* "<�%��#�'� �%"<#�(G& '" ��;�/*+ ,�%�B!��. � ��=,# � 7&#� ��D-
'� >�;"<"&B, )&� "<�%��#�'��&B �,���;*+ �"�?�� �;(D#& �/'#� #, �%+"'#,-
��� �%<(;=?## >;�&'��&# '"�%;%'#= # �>���A�&�(%& �"��%;%'#G ��;�/'=-
!". ��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >��%;%'#1 >�;%��1 �*J# '% �A'"�(D%'�.

{%;&�<��;"= �*JB, Apodemus flavicollis, J#��!� �"�>���&�"'%'" � ;%�-
'�1 ,�'% %���>%1�!�<� !�'&#'%'&", '" ��#&"'�!#+ ��&���"+ # � �"!"�!",B%.
�"�?* � >�>(;=?#=+ 7&�<� �#/" <�&��* ! �",�'�D%'#G � !�'?" �"�&", "
�"�!# — � '")";" ">�%;=. � &%)%'#% �%,�'" �",�'�D%'#= >�=�;=%&�= &�;B!�
�/'" <%'%�"?#= ��;�/*+ ,�%�B!�� — ;#A� �%�'�1 #;# � '")";% ;%&", ;#A�
��%'BG. �"!&#�(G$#% �"�!# ��&�%)"G&�= � �&;��"+ /� �!&=A�=
(Adamczewska, 1961; Bergstedt, 1965). �'%,/" D%;&�<��;�1 �*J# '%�%/!�
�A'"�(D#�"G&�= � /(>;"+ /%�%�B%� # #�!(��&�%''*+ >&#)B#+ <'%,/��B=+
(/(>;='!"+). 
(>;" #�>�;B,(G&�= /;= �",�%$%'#= ,">"��� !���" '" ,#�(,
" &"!D% /;= /'%��! # �",�'�D%'#=.

�A�&�=&%;B'�% #��;%/��"'#% >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1
D%;&�<��;�1 �*J# >���%/%'� � 1950 <. � ���!���!�1 �A;"�&# � >���$BG
�%&�/#!# >��&��'*+ �&;���� �%)%'*+ ,�%�B!�� '" >;�$"/!% �",�%��� 2.93 <"
(�%�!��", 1955).

�%,(;B&"&* 7&�<� #��;%/��"'#= >�!",";#, )&� �%�'�1 # � '")";% ;%&"
>%�%�%$%'#= �,���;*+ ���A%1 �<�"'#)%'* �&'��#&%;B'� �";*�# ()"�&-
!"�# �A#&"'#=. � #G'% >;�$"/B ()"�&!�� �"��! '% >�%�*J";" 100 �2. �
!�'?% #G;= — '")";% "�<(�&", � '")";�� �>"/" D%;(/%1, #+ �",�%�* (�%-
;#)#;#�B # /��&#<;# � ��%/'%� 2447 �2. �;�$"/B ()"�&!�� �A#&"'#= A%�%-
�%''*+ # !���=$#+ �"��! ���&"�;=;" � ��%/'%� 934 �2, " ( '%�",�'�D"G-
$#+�= �,���;*+ �"��! — 1670 �2 (�#�. 3.3.6).

� �!�')"'#%� �%,�'" �",�'�D%'#= (� �%'&=A�%) �,���;*% ���A# >�#-
�&(>#;# ! ,"<�&��!% !����� (>�%#�($%�&�%''�, D%;(/%1) '" ,#�(, # � 7&�&
>%�#�/ #+ >�/�#D'��&B �($%�&�%''� ��,���;". �;�$"/B ()"�&!�� �A#&"-
'#= '%!�&��*+ ���A%1 /��&#<";" 2880 �2, �/'"!� �?%'#&B �",�%�* ��%+
()"�&!�� '% (/";��B, &"! !"! '%!�&��*% ���A# �*+�/#;# ," >�%/%;* >;�-
$"/!# �%)%'#=. ���;%/��"'#% >�!",";�, )&� � >%�#�/ �",�'�D%'#= �,���-
;*% �"�?* ,'")#&%;B'� >�/�#D'%% �"��!, # #+ ()"�&!# �A#&"'#= �A*)'�
>%�%!�*�";# ()"�&!# 3-4 ���A%1 /�(<�<� >�;" (�#�. 3.3.7). ��%/'== >;�-
$"/B ()"�&!", ,"'#�"%��<� �,���;*� �"�?��, � !�'?% #G;= — '")";% "�-
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<(�&", �"�'=;"�B 2110 �2. �� �!�')"'## �%,�'" �",�'�D%'#= (� �%'&=A�%)
�%;#)#'" ()"�&!��, ,"'=&*+ �,���;*�# �"�?"�#, �($%�&�%''� '% #,�%'#-
;"�B, �/'"!� �&"; #'*� +"�"!&%� #�>�;B,��"'#= >���&�"'�&�", ��=,"''*1 �
(�%;#)%'#%� �&%>%'# >%�%!�*�"'#= ()"�&!�� �A#&"'#=.

���;%/��"'#%, >���%/%''�% � 1974–1976 <<. � �'<;## (Montgomery,
1979, 1980) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" &�%+ <%!-
&"�'*+ >;�$"/!"+, >�!",";�, )&� �,���;*% �"�?* ,"'#�";# ()"�&!# �A#-
&"'#=, >;�$"/B !�&��*+ � ��%/'%� �"�'=;"�B 2238 �2 (n=26), " ( �"��! —
1917 �2 (n=13). ���;%/��"'#%, >���%/%''�% � 2005 <. � �&";## � #�>�;B,�-
�"'#%� >��&��'*+ �&;���� ,�%�B!�� '" >;�$"/!% �%)%'#= � 6.7 <"

�#�. 3.3.6. �)"�&!# �A#&"'#= �,���;*+ �"��! D%;&�<��;�1 �*J#, Apodemus
flavicollis, '" >;�$"/!% �%)%'#= �",�%��� 2.93 <" � !�'?% #G;= – '")";% "�<(�&" (I)
# � �%'&=A�% 1950 <. (II). �#@�"�# �A�,'")%'* '��%�" ,�%�B!�� (>�: �%�!��",
1955).
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(Stradiotto et al., 2006), >�!",";�, )&� �",�%�* ()"�&!�� �A#&"'#= �,���-
;*+ ���A%1 �� �&���1 >�;��#'% ;%&" # '")";% ��%'# ��<(& A*&B ,'")#-
&%;B'� A�;BJ#�#: ( �"�?�� � ��%/'%� 9057 �2 (n=30), ( �"��! 6530 �2

(n=30). �"!#� �A�",��, ()"�&!# �A#&"'#= �"�?�� �A*)'� ,'")#&%;B'�
!�(>'%%, )%� ( �"��!. ��&"'��;%'�, )&� �&%>%'B >%�%!�*�"'#= ()"�&!��
�A#&"'#=, >�#'"/;%D"$#+ ���A=� >��&#��>�;�D'�<� >�;", �&'��#&%;B-
'� �*��!".

�� '"A;G/%'#=� � ���!���!�1 �A;"�&# (�%�!��", 1955), ��;�/*% ���-
A# >��;% �*+�/" #, �*��/!��*+ '�� '%�!�;B!� /'%1 /%�D"&�= '" �"&%�#'�-
!#+ ()"�&!"+, '� >��&%>%''� #+ >�/�#D'��&B (�%;#)#�"%&�=, # 7&� >�#��/#&

�#�. 3.3.7. �)"�&!# �A#&"'#= �,���;*+ �"�?�� D%;&�<��;�1 �*J#, Apodemus flavicollis,
'" >;�$"/!% �%)%'#= �",�%��� 2.93 <" � !�'?% #G;= – '")";% "�<(�&" (I) # � �%'&=A�%
1950 <. (II). �#@�"�# �A�,'")%'* '��%�" ,�%�B!�� (>�: �%�!��", 1955).
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! ,'")#&%;B'��( (�%;#)%'#G ()"�&!�� �A#&"'#=, !�&��*%, ,")"�&(G, >�%-
���+�/=& >� ���#� �",�%�"� ()"�&!# �,���;*+ �"��!.

���;%/��"'#%, >���%/%''�% � ��#�!�!�-�%��"�'�� ,">��%/'#!% (�#+"-
)%�, 1962) >�!",";�, )&� � ;%&'#1 >%�#�/ � (A%D#$"+ ��&�%)";#�B, !"! >�"-
�#;�, �/#'�)'*% �,���;*% ���A#, �%D% — >� /�" ,�%�B!". �� /�(<#� /"'-
'*� (Montgomery, 1979, 1980), �,���;*% �",'�>�;*% ���A# �AU%/#'=;#�B �
(�&�1)#�*% "���?#"?## ("<�%<"?##), �($%�&���"�J#% '" >��&=D%'## ��%-
<� >%�#�/" �",�'�D%'#= (� �"�&" >� "�<(�&). �*=�;%'� �A�",��"'#% "<�%-
<"?#1 # ��%/# ���A%1 �/'�<� >�;", �/'"!� "<�%<"?## �"�?�� A*;# A�;%%
(�&�1)#�*�#, )%� ���&�%&�&�(G$#% <�(>>#���!# �"��!.

�'% >%�#�/" �",�'�D%'#= �"�?* # �"�!# D#�(& � ,'")#&%;B'�1 �&%>%-
'# �A���A;%''�. � &%)%'#% ��%'# # ,#�* �&'��#&%;B'� (�&�1)#�*% "<�%-
<"?## �A'"�(D#�"G&�= &�;B!� ��%/# �%<�;%&�!. �&%>%'B "<�%<#���"''��-
&# �,���;*+ # ��;�/*+ ���A%1 � >�>(;=?#=+ D%;&�<��;�1 �*J# (�%;#-
)#�"%&�= !"! >� +�/( �",�'�D%'#=, &"! # � (�%;#)%'#%� >;�&'��&# '"�%-
;%'#= (Montgomery, 1979, 1980).

"A;G/%'#= � '%��;% (Andrzejewski, Olszewski, 1963) ��#/%&%;B�&�(-
G&, )&� !�'&"!&* �%D/( �,���;*�# ���A=�# ��<(& A*&B !"! �#��;GA#-
�*�#, &"! # "<�%��#�'*�#, >�# 7&�� /�;= �#��;GA#�*+ �,"#��/%1�&�#1,
� &�� )#�;% �%D/( �"�!"�#, �!",*�"%&�= �*��!�1 — 67% �& �A$%<� )#�;"
,"�%<#�&�#���"''*+ !�'&"!&��.

�!�>%�#�%'&* >� >"�'��( ��"D#�"'#G ���A%1 '" “'%1&�";B'�1 &%�-
�#&��##” (Montgomery, 1978) >�!",";#, )&� �� �,"#��/%1�&�#=+ �"�?��
>�%�A;"/"G& �#��;GA#�*% !�'&"!&* ('",�-'",";B'*% # �A'G+#�"'#% >"�&-
'%�", >�/;%,"'#% >�/ >"�&'%�", ";;�<�(�#'<), # #+ /�;= ���&"�;=%& 94.4%.
" /�;G "<�'#�&#)%�!#+ !�'&"!&�� ("&"!#, >�%�;%/��"'#=, (<��D"G$#%
�&�1!# # A�!�#���"'#%) >�#+�/#&�= ;#JB 5.6%. ��#A;#,#&%;B'� &"!�% D%
���&'�J%'#% >�;()%'� >�# >"�'�� ��"D#�"'## �"��!: �#��;GA#�*% !�'-
&"!&* ���&"�;=;# 87.5%, " "<�'#�&#)%�!#% — 12.5% �& �A$%<� )#�;" �,"-
#��/%1�&�#1.

��;%% >�/��A'*+ ��%/%'#1 � ��?#";B'�� >��%/%'## D%;&�<��;�1 �*J#
� /��&(>'*+ ;#&%�"&(�'*+ #�&�)'#!"+ '% �A'"�(D%'�.

�*D"= !�;G)"= !�*�", Maxomys surifer, �"�>���&�"'%'" � &��>#)%�!#+
;%�"+ �<�-���&�)'�1 �,##. �,()%'#% >���&�"'�&�%''�-7&�;�<#)%�!�1
�&�(!&(�* >��%;%'#1 7&�<� �#/" >����/#;# � 1990 # 1994 <<. '" G<% �B%&'"-
�" � �(+�1 �%,�', � '�=A�= >� �"1 (��!�;�� # /�., 1993; T%!"���" # /�., 1995;
T%!"���", 1998). � �",�'�D%'## M. surifer +���J� �*�"D%'" �%,�''��&B: (
�"�?�� �%>��/(!&#�'*1 >%�#�/ '")#'"%&�= � /%!"A�% # ,"!"')#�"%&�= �
#G'%; A%�%�%''*% �"�!# ��&�%)"G&�=, � ��'��'��, � �"�&" >� �"1; �"���-
�*1 �*+�/ ��;�/'=!" �&�%)"%&�= � ">�%;%-�"%.

���;%/��"'#= >�!",";#, )&� >���&�"'�&�%''�% �"�>�%/%;%'#% �,���-
;*+ ���A%1, � ���A%''��&# �"�?��, /��&��%�'� �&;#)"%&�= �& �"�'��%�-
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'�<�: �*/%;=G&�= �&'��#&%;B'� �A���A;%''*% "<�%<"?##, � ���&"� !�&�-
�*+ �+�/=& �& 2 /� 7 �"�?�� # �& 1 /� 3 �"��! (�#�. 3.3.8). ��%/'== >;�$"/B
#'/#�#/(";B'*+ ()"�&!�� �"�?�� ���&"�;=;" 1125±221 �2, ( �"��! — 1567±348
�2. �&%>%'B >%�%!�*�"'#= ()"�&!�� �"�?�� � "<�%<"?#=+ A*;" �($%�&�%'-
'� �*J% (17.6±4.3%), )%� ( �"��! (5.4±2.9%). � '"#A�;BJ%1 �&%>%'# >%�%-
!�*�";#�B ()"�&!# �A#&"'#= �",'�>�;*+ ���A%1 (24.1±4.8%).

�&%>%'B ��%/;��&# � >��%;%'#=+ �*D%1 !�;G)%1 !�*�* �)%'B �*��!".
���&"� "<�%<"?#1 A*; &"!D% �&"A#;%' # ��&"�";�= '%#,�%''*� '" >��&=D%-
'## '%�!�;B!#+ �%�=?%�: �#<�#�(G$#% ���A# ���&"�;=;# ;#JB 3.1±1.6% �
�(&�)'*+ (;��"+. �!�>%�#�%'&* � #,U=&#%� )"�&# ��%/;�<� '"�%;%'#= >�-
!",";#, )&� &%�>* ����&"'��;%'#= )#�;%''��&# ( 7&�<� �#/" �)%'B '#,!#
(T%!"���", 1998). �&%>%'B #'/#�#/(";#,"?## >���&�"'�&�" ( �"�?��, �+�-
/=$#+ � ���&"� "<�%<"?#1, A*;" /��&��%�'� A�;%% '#,!�1 (&"A;. 3.3.1), )%� (
�"�?��, >�#'"/;%D"$#+ ! �",'*� "<�%<"?#=�. ��'�>�;#,"?#= ()"�&!��
�A#&"'#= �"��! �� ��%+ �;()"=+ A*;" �*��!�1.

�#�. 3.3.8.  �"�>�%/%;%'#% #'/#�#/(";B'*+ ()"�&!�� �,���;*+ �"�?�� () # �"��! (%)
�*D%1 !�;G)%1 !�*�*, Maxomys surifer, '" >;�$"/!% �%)%'#= �",�%��� 100�100 � �
�(+�1 �%,�' (='�"�B-@%��";B) 1994 <. � �D'�� �B%&'"�%. �#@�"�# (!","'* '��%-
�" ,�%�B!�� (>�: T%!"���" # /�., 1995).

�"A;#?" 3.3.1.  ��7@@#?#%'&* #�!;G)#&%;B'� #�>�;B,(%��<� >���&�"'�&�"
(����, M±m) ( �,���;*+ �"�?�� # �"��! �*D%1 !�;G)%1 !�*�*, Maxomys
surifer

 �'(&�# "<�%<"?#1  �%D/( "<�%<"?#=�#

�"�?* �"�!# �"�?* �"�!#

0.78±0.03 0.99±0.01 0.98±0.01 0.99±0.01
(n=11) (n=14) (n=22) (n=14)

n — )#�;� ��"�'#�"%�*+ /#"/
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���%/%'#% ��;�/*+ ���A%1 (� ��,�"�&% 2.5-3 �%�=?%�), '% /��&#<J#+
>�;���1 ,�%;��&#, #,()";# � /�(+ 7!�>%�#�%'&";B'*+ <�(>>"+ �",'�<�
���&"�": <�(>>" 1 — �"�%? � /�(�= �"�!"�#, <�(>>" 2 — �"�!" � /�(�=
�"�?"�#. �" 7&#�# <�(>>"�#, >��%$%''*�# � !;%&!# >;�$"/BG 1 �2, >��-
��/#;# �%<(;=�'*% '"A;G/%'#= � &%)%'#% /�(+ �%�=?%�, !�&��*% >�!","-
;#, )&� �,"#��/%1�&�#= �%D/( );%'"�# <�(>> A*;# >�%#�($%�&�%''� �#-
��;GA#�*�# (89-95% �& �A$%<� )#�;" !�'&"!&��, n=3441). �<�%��#�'*%
!�'&"!&* �&�%)%'* � %/#'#)'*+ �;()"=+, " �#&(";#,��"''*% "<�'#�&#-
)%�!#% �,"#��/%1�&�#= A*;# �%/!#�# (� ��%/'%� 1.4%). ��;��*% �",;#-
)#= � ���&'�J%'## &#>�� !�'&"!&�� �*�"D%'* �;"A� (�#�. 3.3.9).


�>�;'#&%;B'� >���%/%'* '"A;G/%'#= ," <�(>>"�# �,���;*+ ���A%1,
!"D/"= #, !�&��*+ ���&�=;" #, 3 �"�?�� # 3 �"��!, � �&!�*&�1 ��;B%�%
>;�$"/BG 140 �2, �A��(/��"''�1 7;%!&�#)%�!#� ���%$%'#%�. "A;G/%-
'#= >�!",";#, )&� ,�%�B!# )"$% �*+�/#;# #, '�� >��/#'�)!% (� ��%/'%�
85% �A$%<� ��%�%'# "!&#�'��&#) # �%/!� '"+�/#;#�B '" >��%�+'��&# >"�"-
�# #;# <�(>>"�#. �%D/( ���A=�# �/'�<� >�;" ,"�%<#�&�#���"'* #�!;G-
)#&%;B'� "<�%��#�'*% �,"#��/%1�&�#=, " � �",'�>�;*+ /#"/"+ — �#��;G-
A#�*% (&"!&#;B'*% !�'&"!&* # �A'G+#�"'#%). ��;BJ#'�&�� "<�'#�&#)%�!#+
!�'&"!&�� (240 #, 334) ,"�%<#�&�#���"'� ( �"�?��. � ���A%1 7&�<� >�;", " �
'%!�&��*+ �;()"=+ — # ( �"��!, �*=�;%'" �&"A#;B'"= "�#��%&�#= �,"#��-
�&'�J%'#1. � �"�?�� @���#���";"�B ;#A� ;#'%1'"=, ;#A� /%�>�&#)%�!"=
#%�"�+#= /��#'#���"'#=, >�# 7&�� '"#A�;%% �&"�J#1 >� ��,�"�&( #/#;#

�"�*1 !�(>'*1 �"�%? ,"-
'#�"; >�;�D%'#% /��#-
'"'&" # #'#?##���"; >�-
/"�;=G$%% A�;BJ#'�&��
"<�%��#�'*+ !�'&"!&��.

�!�>%�#�%'&* � >�/-
�"/!�1 � ��;B%�( “�"�?��-
)(D"!��” >�!",";#, )&� #+
"!&#�'� >�%�;%/��";# �"�-
?*-/��#'"'&*. � /�(+ �;(-
)"=+ ,"�%<#�&�#���"'" "<-
�%��#�'"= �%"!?#= '" “)(-
D�<�” �"�?" �� �&���'*
�*��!��"'<���1 �"�!#.
�"��!-“)(D"!��” >�%�;%-
/��";# # �"�%?-/��#'"'&,
# �*��!��"'<��"= �"�!".


�>�;'#&%;B'� ! 7&#�
'"A;G/%'#=� >���%/%'*
>"�'*% ��"D#�"'#= � ?%-

�#�. 3.3.9. ���&'�J%'#% �",;#)'*+ @��� �,"#-
��/%1�&�#1 ��%/# >�;(�,���;*+ ���A%1 � 7!�>%-
�#�%'&";B'*+ <�(>>"+ �*D%1 !�;G)%1 !�*�*,
Maxomys surifer. �,"#��/%1�&�#=: I — "<�%��#�-
'*%, II — #,A%<"'#% !�'&"!&��, III — �#&(";#,�-
�"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*% (>�:
��!�;�� # /�., 1993).



283

;BG �?%'!# 7@@%!&" ����%''�<� >���&�"'�&�" '" #�+�/ �,"#��/%1�&�#1
�%D/( ���A=�# �/'�<� >�;". �%,(;B&"&* 7&#+ 7!�>%�#�%'&�� >�!",";#, )&�
,'"!���&�� � &%��#&��#%1 '% �;#=%& '" #�+�/ >�%/#'!�� �%D/( �"�?"�#,
,"'#�"G$#�# /��#'#�(G$%% # >�/)#'%''�% >�;�D%'#%: /��#'"'&* '%-
#,�%''� �/%�D#�";# �%�+ '"/ >�/)#'%''*�# �"�?"�# '" “'%1&�";B'�1”,
����%''�1 # “)(D�1” &%��#&��##. � �"��! "<�'#�&#)%�!#% �,"#��/%1�&�#=
)"$% >��#�+�/#;# '" ����%''�1 # “'%1&�";B'�1” &%��#&��##, # >�"!&#-
)%�!# �&�(&�&���";# '" “)(D�1” &%��#&��##. �"!#� �A�",��, #%�"�+#)%�-
!#% �&'�J%'#= ��%/# �"�?�� @���#�(G&�= �'% ��=,# � �"�>�;�D%'#%� #+
()"�&!�� �A#&"'#=, &�</" !"! /;= �"��! �"D'� '";#)#% ����%''�1 &%��#&�-
�##.

����%/%''*% #��;%/��"'#= >�,��;=G& (&�%�D/"&B, )&� � %�&%�&�%''*+
>��%;%'#=+ �*D%1 !�;G)%1 !�*�* @���#�(G&�= 7;%�%'&"�'*% <�(>>#-
���!# ("<�%<"?##), ���&�=$#% #, �,���;*+ �",'�>�;*+ ���A%1. �,"#���&-
'�J%'#= �%D/( ���A=�# � "<�%<"?#=+ ,"�#�=& �& #+ >�;" # ��,�"�&". �,"-
#��/%1�&�#= �%D/( ��;�/*�#, '% /��&#<J#�# >�;���1 ,�%;��&#, >��#�-
+�/=&, � ��'��'��, � �#��;GA#��1 @���%. ">��&#�, �&'�J%'#= �%D/(
�,���;*�# ���A=�# �/'�<� >�;" ��'��"'* '" �,"#�'�� "'&"<�'#,�%. �
�"��! "<�%��#�'*% �,"#��/%1�&�#= >�#��/=& ! �A���A;%'#G #+ ()"�&!��
�A#&"'#=, " (  �"�?�� — ! @���#���"'#G #%�"�+## /��#'#���"'#=.

� '"#A�;%% �A$#� +"�"!&%�#�&#!"� >���&�"'�&�%''�-7&�;�<#)%�!�1
�&�(!&(�* >��%;%'#1 �"����&�%''*+ �*J% >�%/�&"�#&%;%1 �%�%1�&�"
Muridae ��D'� �&'%�&# �;%/(G$#%: (1) �&'��#&%;B'� �*��!"= �&%>%'B #'-
/#�#/(";#,"?## ()"�&!�� �A#&"'#= �"��!, '" !�&��*% '"!;"/*�"G&�= >%-
�%!�*�"G$#%�= # ,'")#&%;B'� A�;BJ#% >� >;�$"/# ()"�&!# �A#&"'#= �"�-
?�� >�# �&�(&�&�## �+�"'* &%��#&��##; (2) � �%,�' �",�'�D%'#= �A�",(G&-
�= "<�%<"?## �,���;*+ �",'�>�;*+ ���A%1, !�&��*% �&'��#&%;B'� #,�;#��-
�"'* � >���&�"'�&�% �& /�(<#+ >�/�A'*+ @���"?#1; (3) ( �,���;*+ ���A%1
� ���&"�% "<�%<"?#1 �&�%)"%&�= ,'")#&%;B'"= /�;= �#��;GA#�*+ !�'&"!-
&��; &%� '% �%'%%, /;= �"��! +"�"!&%�'* �&'�J%'#= &%��#&��#";B'�<� /�-
�#'#���"'#=, ��'��"''*% '" �,"#�'�� "'&"<�'#,�%, " ( �"�?��, !�'!(�#-
�(G$#+ ," �"��!, "<�'#�&#)%�!#% �,"#��/%1�&�#= >�#��/=& ! @���#���"-
'#G #%�"�+## /��#'#���"'#=; (4) (�&�1)#�*% >"�'*% ��=,# �&�(&�&�(G&,
# >�%�A;"/"G$%1 �&�"&%<#%1 �",�'�D%'#= =�;=%&�= >�;#<#'#= #;# >��-
�#�!(#&%&; (5) �"��%;%'#% ��;�/'=!" >��#�+�/#& � !���&!#% ���!# >��;%
�*+�/" #, �*��/!��*+ '��; (6) � �!�')"'#%� �%>��/(!&#�'�<� >%�#�/" �
"<�%<"?#=+ >��#�+�/#& >%�%�"�>�%/%;%'#% ���A%1, ��>����D/"G$%%�=
�A�",��"'#%� ,#����)'*+ <�(>>#����!, � ���&"� !�&��*+ �+�/=& >�%#�(-
$%�&�%''� ���A# �/'�<� >�;". �"!#� �A�",��, �%,�''*% #,�%'%'#= � �#�-
&%�% #�>�;B,��"'#= >���&�"'�&�" �*�"D%'* �&'��#&%;B'� �;"A�, # ��D'�
<����#&B ;#JB � >%�%�"�>�%/%;%'## ���A%1 � "<�%<"?#=+ >� +�/( <�/���<�
?#!;" �",�'�D%'#=.
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3.4. �-�-F'"�� �DK���$, Zapodidae

� >�%/%;"+ �%�%1�&�" �*J���! �*/%;=G& ��/ ��A�&�%''� �*J���!
(Sicista), ��/ >�;(&(J!"')#!��, #;# >�*<(')#!�� (Zapus), ��/ !#&"1�!#+
�*J���! (Eozapus) # ��/ >�;(�*J%1 ((apaeozapus). �*J��!# �"�>���&-
�"'%'* &�;B!� '" %��",#1�!�� !�'&#'%'&%, >�;(&(J!"')#!# # >�;(�*J# —
� �%�%�'�1 ��%�#!%, " !#&"1�!#% �*J��!#, !"! �;%/(%& #, #+ '",�"'#=,
�A#&"G& � '%!�&��*+ >���#'?#=+ �#&"= (��!�;��, 1977).

��%/# �*J���! �&'��#&%;B'� +���J� #,()%'* ;%�'"= (S. betulina) #
�&%>'"= (S. subtilis), �/'"!� ��%/%'#= �A 7&#+ �#/"+ �<�"'#)#�"G&�= >�%-
#�($%�&�%''� #+ <%�<�"@#)%�!#� �"�>���&�"'%'#%�, >#&"'#%�, �",�'�-
D%'#%� # '%!�&��*�# ���A%''��&=�# >��%/%'#=, &�</" !"! /"''*% � >��-
�&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >�>(;=?#1 !�"1'% �!(/'* (|�!#',
1978; T%'A��& # /�., 1995).

�"! #,�%�&'�, '" ,#�( �*J��!# ,";%<"G& � �>=)!(, !�&��"= /;#&�= 6-8
�%�=?%� (�(;#! # /�., 1968). �*+�/ #, �>=)!# >�#(��)%' ! �"G # '")#'"%&�=
>��;% &"='#= �'%<" # '"�&(>;%'#= (�&�1)#��<� >�&%>;%'#=. �"�?* �>"�#�"-
G&�= � �"�!"�# >�)&# ��",( >��;% �*+�/" #, �>=)!#. �%�%�%''��&B /;#&�=
�!�;� 30 /'%1, >%�#�/ ��;�)'�<� ��!"��;#�"'#= /%&%'*J%1 — 35–37 /'%1.
�"�!# >�#'��=& >� �/'��( �*��/!(, >�#)%� � �",�'�D%'## ()"�&�(G& &�;B!�
>%�%,#���"�J#% ���A# (�1�">%&B='?, 1969; 
%�#/��, ����'��, 1978; |�-
!#', 1978; ","���", ���)"�%'!�, 1980; �#')%'!�, 1986). ��%/'#1 �",�%� �*-
��/!" � �",'*+ �%<#�'"+ �"�B#�(%& �& 4.3 /� 6.8 (","���", ���)"�%'!�, 1980;
T%'A��& # /�., 1995). ��;�/'=! �"��%;=%&�= �� �&���1 >�;��#'% #G;=. ��#-
�"= �"��%;%'#= �� ��% <�/* #�%%& �/'( �%�J#'(, )&� ��#/%&%;B�&�(%& � >�=�-
;%'## ;#JB �/'�1 <%'%�"?## �%<�;%&�! ," �%,�'. � "�<(�&% �",�'�D%'#% >�%-
!�"$"%&�= (�(;#! # /�., 1968). � �&%>'�1 �*J��!# � �",�'�D%'## ��<(&
()"�&���"&B �"�!#-�%<�;%&!# (Z�/#!#'", 1965), &�</" !"! ��;�/'=! ;%�'�1
�*J��!# >�#�&(>"%& ! �",�'�D%'#G &�;B!� >��;% ,#�'%1 �>=)!# (�(;#! #
/�., 1968).

���;%/��"'#=, >���%/%''*% � �#����!�1 �A;"�&# (�(;#! # /�., 1968),
>�!",";#, )&� '" >;�$"/!% �%)%'#= �",�%��� 3.5 <" �%<(;=�'� ;��#;#�B /�"
�,���;*+ �"�?" # �"�!" ;%�'�1 �*J��!# (S. betulina). �+ ()"�&!# �A#&"'#=
;#JB )"�&#)'� >%�%!�*�";# >;�$"/!(, >�# 7&�� 0.4 <" ,"'#�";" �"�!", "
�"�?* #�>�;B,��";# >;�$"/B �& 0.9 /� 1.3 <". �)"�&!# �"�?�� # �"��! >%�%-
!�*�";#�B, # '" �/'�1 # &�1 D% &%��#&��## ��&�%)";#�B ���A# �",'�<�
>�;" # ��,�"�&". " ��'��"'## /"''*+ � >�/�#D'��&# # +"�"!&%�% >%�%�%-
$%'#1 �%)%'*+ ���A%1 "�&��* (�(;#! # /�., 1968) /%;"G& ,"!;G)%'#% �
�+�/�&�% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* ( ;%�'�1 �*J��!# #
;%�'�1 �*J# (Apodemus silvaticus).

� '%��;% '%�!�;B!� ,�%�B!��, >��%$%''*+ � '%A�;BJ(G !;%&!(, ;%<!�
(D#�";#�B /�(< � /�(<�� # #�>�;B,��";# �/'� �A$%% <'%,/� (|�!#', 1978).
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��%/# );%'�� &"!�1 <�(>>* �*/%;=;"�B �/'" /��#'#�(G$"= ���AB (�A*)-
'� �,���;"= �"�!"), !�&��"= #'#?##���";" '"#A�;BJ%% )#�;� "<�'#�&#)%�-
!#+ �,"#��/%1�&�#1. �%�%/ '"�&(>;%'#%� ��/�� �'" �*<�'=;" #, ���%<�
<'%,/" �"�?". �� /�(<#� /"''*� (�.�. ���";B�!"=, ;#)'�% ���A$%'#%),
�,���;*% '%,'"!��*% ���A# �%/!� (D#�"G&�= /�(< � /�(<�� � �/'�1 !;%&-
!%, " %�;# �%)B #/%& � �"�!% � �*��/!��, &� >� /��&#D%'## /%&%'*J"�#
�>�%/%;%''�<� ��,�"�&" �"�!" '")#'"%& �%"<#���"&B '" '#+ "<�%��#�'�, #
��;�/*+ ,�%�B!�� >�#+�/#&�= �&�"D#�"&B.

�&� !"�"%&�= �&%>'�1 �*J��!# (S. subtilis), &� /"''*+ � >���&�"'�&�%'-
'�� �"�>�%/%;%'## # >��%/%'## ���A%1 7&�<� �#/" %$% �%'BJ%. " �D-
'�� ��";% � �%'&=A�% 1940 <. ,"�%<#�&�#���"' �;()"1, !�</" >�# >"+�&% '"
,=AB �&;��#;# 9 ���A%1 '" >;�$"/# �!�;� 2 <" (�#�#!��, 1952, ?#&. >� T%'-
A��& # /�., 1995). " ��'��"'## 7&#+ )�%,�*)"1'� �!(/'*+ /"''*+ &�(/'�
�(/#&B � �&%>%'# "<�%<#���"''��&# �,���;*+ ���A%1 � >�>(;=?#=+ S. subtilis.

� ?%;��, /;= ;%�'�1 # �&%>'�1 �*J���! +"�"!&%�'* �*��!"= >�/-
�#D'��&B # ,'")#&%;B'*% �",�%�* #'/#�#/(";B'*+ ()"�&!��, >;�$"/B
!�&��*+ &�(/'� �?%'#&B �A*)'*�# �%&�/"�#, � )"�&'��&#, >(&%� >�-
�&��'*+ �&;���� '" >;�$"/!"+, '% >�%�*J"G$#+ 3–4 <".

�+�/'*1 �A�", D#,'#, >�-�#/#���(, +"�"!&%�%' # /;= >�;(&(J!"')#-
!��, � )"�&'��&#, ;(<���<� >�*<(')#!", Zapus hudsonicus (Sheldon, 1938). �
�&;#)#% �& �*J���!, /;= 7&�<� �#/" +"�"!&%�'* /�" >#!" �",�'�D%'#= —
�%�%''#1 # ��%''#1, # �"�!# ��<(& >�#'��#&B /�" �*��/!" ," �%,�' �",�'�-
D%'#= (|�!#', 1978). � ��=,# � '#,!�1 )#�;%''��&BG # �*��!�1 >�/�#D'�-
�&BG �,���;*+ ���A%1 ;(<���<� >�*<(')#!" �",�%�* #+ #'/#�#/(";B'*+
()"�&!�� '% (/";��B �>�%/%;#&B /"D% � &%)%'#% )%&*�%+;%&'%<� >%�#�/"
#��;%/��"'#1 (Sheldon, 1938). �,�%�&%' �;()"1 ,#���!# /�(+ ,�%�B!�� � �/-
'�� (A%D#$% '%>���%/�&�%''� >�/ &�;�&*� �;�%� >�/�&#;!# (|�!#', 1978).

�&� !"�"%&�= !#&"1�!#+ �*J���! (Eozapus) # >�;(�*J%1 ((apaeozapus),
'#!"!#+ /"''*+ � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >�>(;=?#1 7&#+
<�*,('�� � /��&(>'*+ ;#&%�"&(�'*+ #�&�)'#!"+ '% '"1/%'�.

%���&�= '" �*�!","''�% >�%/>�;�D%'#% � �+�/�&�% >���&�"'�&�%''�-
7&�;�<#)%�!�1 �&�(!&(�* ( >�%/�&"�#&%;%1 �%�%1�&�" �*J���! # ;%�'*+
�*J%1, 7&�& ��>��� /� �#+ >�� ��&"%&�= �&!�*&*� # &�%A(%& >���%/%'#=
/";B'%1J#+ #��;%/��"'#1.

3.5.  �-�-F'"�� "#K$%*&)$��DE, Dipodidae

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" '%!�&��*+ �#/�� &(J!"')#-
!��, '">�#�%�, &"�A"<"')#!" (Alactagulus acontion), ��+'�'�<�<� (Dipus
sagitta) # %�(�"')#!" �A*!'��%''�<� (Stylodipus telum), +"�"!&%�#,(%&�=
,'")#&%;B'�1 �&%>%'BG >%�%!�*�"'#= ()"�&!�� �A#&"'#= �,���;*+ ���A%1
# �A�",��"'#%� "<�%<"?#1 >�# �*��!�1 >;�&'��&# '"�%;%'#=, >�#)%� !"! �
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�%,�' �",�'�D%'#=, &"! # >� %<� �!�')"'##. � (�%;#)%'#%� �&%>%'# "<�%<#-
���"''��&# )"�&�&" "<�%��#�'*+ �,"#��/%1�&�#1, !"! >�"�#;�, �'#D"%&�=,
# ��=,"'� 7&� � &%'/%'?#%1 #,A%<"'#= >�=�*+ !�'&"!&�� � ����/#)"�# (��-
<��#', 1983).

�%�;='�1 ,"1)#!, #;# &"�A"<"')#!, Alactagulus acontion (= A. pygmaeus,
Pygerethmus pumilio), �"�>���&�"'%' � ���&�)'�� ��%/!"�!",B%, #D'%�
����;DB%, �","+�&"'%, ��%/'%1 �,##, ��'<�;## # �%�%�'�� �#&"%. �%-
,�' �",�'�D%'#= 7&�<� �#/" '")#'"%&�= ��",( >��;% �*+�/" #, �>=)!#. "
�%�%�% "�%";" >%��*% A%�%�%''*% �"�!# ��&�%)"G&�= � !�'?% @%��";= —
'")";% �"�&". �&���1 >#! �",�'�D%'#= >�#+�/#&�= '" "�<(�&-�%'&=A�B,
!�</" � �",�'�D%'#% ��&(>"G& �"�!#-�%<�;%&!# (|�!#', 1978). � �">"/-
'�� �","+�&"'% &"!D% �&�%)%'* /�" >%�#�/" �",�'�D%'#= — �%�'�1 (">-
�%;B-�"1) # � !�'?% ;%&" ("�<(�&). � !"D/*1 #, 7&#+ >%�#�/�� �,���;*%
�"�!# >�#'��=& >� �/'��( �*��/!(, � !�&��*+ ��D%& A*&B �& 2 /� 6 /%&%-
'*J%1 (|�!#', 1978; ��<��#', 1981). ��%/'%% )#�;� /%&%'*J%1 � �*��/-
!% (�?%'%''�% >� )#�;( 7�A�#�'��), � ,"�#�#���&# �& �%,�'" �",�'�D%-
'#= # ��,�"�&" �"��!, �"�B#�(%& �& 2.8 /� 4.0 (��<��#', 1983).

�,()%'#% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 &"�-
A"<"')#!" >����/#;# � 1975–1977 <<. � �">"/'�� �","+�&"'% >�# '"A;G/%'#-
=+ ," #'/#�#/(";B'� �%)%'*�# ,�%�B!"�# '" >;�$"/!"+ �",�%��� �& 5 /�
30 <" (��"'#?!"=, ��<��#', 1976; ��<��#', 1981, 1983). ���;%/��"'#= >�!","-
;#, )&� � &%)%'#% ;%&" �,���;*% ���A# ,"'#�";# >��&�=''*% ()"�&!# �A#&"-
'#=, >;�$"/B !�&��*+ (minimum convex polygon) ( �"�?�� ���&"�;=;" � ��%/-
'%� 1.6 <", " ( �"��! — 0.53 <". �)"�&!# �"��! � >%�#�/ A%�%�%''��&# #
'")";" ;"!&"?## A*;# �#'#�";B'*�# (� ��%/'%� 0.39±0.03 <"); >� �!�')"-
'## ;"!&"?## �'# (�%;#)#�";#�B � ��%/'%� /� 0.82±0.08 <". � �"�?�� � >%�#-
�/ <�'" (#G;B) ()"�&!# �A#&"'#= /��&#<";# �"!�#�";B'*+ �",�%��� — �
��%/'%� 2.0±0.4 <" (��<��#', 1981). �,"#�'�% �",�%$%'#% ()"�&!�� �A#&"-
'#= �,���;*+ �"�?�� # �"��! � >��%;%'#=+ &"�A"<"')#!" >�!","'� '" �#�.
3.5.1.

����&�"'�&�� �'(&�# ()"�&!" �A#&"'#= #�>�;B,(%&�= '%�"�'��%�'�: �*/%-
;=%&�= ��'��'"= )"�&B — “=/��”, � >�%/%;"+ !�&���<� �"�>�;"<"G&�= ,"$#&-
'*% # /'%��)'*% '��*, # �%D% >��%$"%�"= >%�#@%�#=. “	/�"” ()"�&!��
�,���;*+ ���A%1 '% >%�%!�*�"G&�=. ������*% ()"�&!#, � ,"�#�#���&# �&
+"�"!&%�" �"�>�%/%;%'#= �"�&#&%;B'��&#, �"�>�;"<"G&�= ;#A� � >�%/%;"+
“=/�"”, ;#A� '" >%�#@%�## #'/#�#/(";B'�<� ()"�&!". � >��;%/'%� �;()"%
'"A;G/"%&�= ����%�&'�% #�>�;B,��"'#% !�����*+ ()"�&!�� ���A=�#-���%-
/=�#, >�# 7&�� "<�%��#�'*% �,"#��/%1�&�#= �%D/( '#�# '% ,"�%<#�&�#��-
�"'*. �"!#� �A�",��, /;= �,���;*+ ���A%1 +"�"!&%�'� )"�&#)'�% >%�%!�*-
�"'#% ()"�&!�� �A#&"'#=.

�,���;*% �"�?* >%�#�/#)%�!# ���%�J"G& /";B'#% �*+�/* ," >�%/%;* ���#+
()"�&!�� — /� 200 � �& ?%'&�" "!&#�'��&#. ��%;#)%'#% >�/�#D'��&# �"�?�� �
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>%�#�/ <�'" >�#��/#& ! #+ >%�%�%;%-
'#G � �/'�<� ()"�&!" '" /�(<�1 (��-
<��#', 1983).

�"D/"= ���AB %/#'���%�%''�
#�>�;B,(%& 5–6 ��%�%''*+ (,"$#&-
'*+) '��, �"�>�;�D%''*+ � >�%/%-
;"+ “=/�"” ()"�&!", " )#�;� >��&�-
=''*+ (/'%��)'*+) '�� �"�B#�(%& �
,"�#�#���&# �& >�;" ,�%�B!": ( �"-
��! �A*)'� #�%%&�= �/'" >��&�='-
'"= /'%��)'"= (<'%,/��"=) '��", !�-
&��"= #�>�;B,(%&�= � &%)%'#% 2–2.5
�%�=?", &�</" !"! �"�?* >��%$"G&
�%<(;=�'� 2–3 /'%��)'*% '��*.
�;()"# ����%�&'�<� #�>�;B,��"'#=
�/'�1 '��* /�(�= �,���;*�# ���-
A=�# '% ,"�%<#�&�#���"'*.

�,���;*% ,�%�B!# �+�"'=G&
>���&�"'�&�� �!�;� >��&�=''*+
'��, �"�>�;�D%''*+ � >�%/%;"+
“=/�"” ()"�&!" �A#&"'#= ('"#A�;B-
J%% )#�;� "<�%��#�'*+ !�'&"!&��
,"�%<#�&�#���"'� #�%''� �A;#,#
'��). �(D"!# �� ��%+ �;()"=+ #,<�-
'=;#�B ," >�%/%;* �+�"'=%��1 &%�-
�#&��##.

�%�%, '%/%;G >��;% �*+�/" ��-
;�/'=!" �"�!" >�!#/"%& �&"�(G
<'%,/��(G '��( # (�&�"#�"%& '�-
�(G � >�%/%;"+ ���%<� ()"�&!" �A#&"'#=. ��;�/*% ,�%�B!# ��&"G&�= � �*-
��/!���1 '��% � &%)%'#% '%/%;#, " ,"&%� �"��%;=G&�= (>�#)%�, >�%#�($%-
�&�%''�, �"�?*). ��;�/*% �"�!#, ��/#�J#%�= �%�'�1, ��%/"G& '" >%�#@%-
�## �"&%�#'�!#+ ()"�&!�� # >�#�&(>"G& ! �",�'�D%'#G, ,"'#�"= �&'��#-
&%;B'� '%A�;BJ#% >� >;�$"/# ()"�&!# �A#&"'#=. �#A%;B �,���;�1 �"�!#
��D%& �>���A�&���"&B ��%;%'#G '" ����A�/#�J#1�= ()"�&�! /�)%�'%1 �"�-
!#. ��# �"��%;%'## ��;�/*% ���A#, >�%D/% ��%<�, ,"'#�"G& ���A�/'*%
()"�&!# # '%,"'=&*% '��* � >�%/%;"+ ���%<� >��%;%'#= (��<��#', 1983).

��;�/*% ,�%�B!#, ��/#�J#%�= � !�'?% "�<(�&" # �*J%/J#% '" >��%�+-
'��&B � �%�%/#'% �%'&=A�=, '% �"��%;=G&�= # ��%/"G& >�A;#,��&# �& �*��/-
!��*+ '�� '" >%�#@%�## �"&%�#'�!#+ ()"�&!��.

�'";#, >���&�"'�&�%''�<� �"�>�%/%;%'#= ()"�&!�� �A#&"'#= �,���;*+
���A%1 ��#/%&%;B�&�(%&, )&� ()"�&!# �A#&"'#= �"��! � >%�#�/ A%�%�%''�-

�#�. 3.5.1. ����&�"'�&�%''�% �"�>�%/%-
;%'#% ()"�&!�� �A#&"'#= &�%+ �"��! #
/�(+ �"�?�� &"�A"<"')#!", Alactagulus
acontion, '" >;�$"/!% �%)%'#= � #G;%
1976 <. � �">"/'�� �","+�&"'%. 1 — <�"-
'#?* ()"�&!�� �"��!, 2 — <�"'#?* ()"-
�&!�� �"�?��, 3 — ,"$#&'*% '��* �"�-
?��, 4 — ,"$#&'*% '��* �"��!, 5 —
>��&�=''*% '��* �"�?��, 6 — >��&�='-
'*% '��* �"��!. T&�#+��!�1 �*/%;%-
'* ,�'* >%�%!�*�"'#= ()"�&!�� �A#&"-
'#= ���A%1 �/'�<� >�;" (>�: ��<��#',
1981, � #,�%'%'#=�#).
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�&# # '")";" ;"!&"?## >%�%!�*�"G&�= � �)%'B �";�1 �&%>%'#: ��#�� =
4.0±0.5% (n=11). � >%�#�/ '"#A�;BJ%1 >�/�#D'��&# �"��! (#G'B-#G;B)
�&%>%'B >%�%!�*�"'#= ()"�&!�� (�%;#)#�"%&�=: ��#�� = 19.5±4.6% (n=11). �
�"�?�� /�;= �,"#�'�<� >%�%!�*�"'#= ()"�&!�� �A#&"'#= ��&"%&�= >�"!&#-
)%�!# '%#,�%''�1 '" >��&=D%'## ��%<� �%,�'" '",%�'�1 "!&#�'��&# # ��-
�&"�;=%& � ��%/'%� 34.8% (n=12). � '"#A�;BJ%1 �&%>%'# >%�%!�*�"G&�=
()"�&!# �A#&"'#= ���A%1 >��&#��>�;�D'�<� >�;", ���A%''� � &%)%'#% ;%&-
'%<� <�'": ��#�� = 87.5±6.4% (n=23). ���!�;B!( ()"�&�! !"D/�<� �"�?" >%-
�%!�*�"%& ()"�&!# 2-3 �"��!, �#�&%�( �>"�#�"'#= &"�A"<"')#!" >�#'=&�
�)#&"&B >�;#<"�'�1 (��<��#', 1983). ��# '#,!�1 >;�&'��&# '"�%;%'#= ()"-
�&!# �A#&"'#= �,���;*+ ���A%1 �/'�<� >�;" '% >%�%!�*�";#�B, '� � >;�&-
'*+ >��%;%'#=+ �&%>%'B >%�%!�*�"'#= ()"�&!�� �($%�&�%''� ��,�"�&";",
&"! )&� �A�",��*�";#�B �!�>;%'#= ("<�%<"?##) #, '%�!�;B!#+ �",'�>�;*+
���A%1 (�#�. 3.5.2). ��'��( >�/�A'*+ "<�%<"?#1, #;# >"�?%;;=�'*+ <�(>>#-
����!, ���&"�;=G& ()"�&!# �,���;*+ �"��!, !�&��*%, >�#�&(>#� ! �",�'�-
D%'#G, ��&"G&�= '" �/'�� �%�&% � &%)%'#% ��%1 D#,'#, &.%. 1–2 <�/" (��A"-
)%� # /�., 1978).

� ?%;��, ��D'� (!","&B '" �;%/(G$#% �A$#% ,"!�'��%�'��&# � �#�&%-
�% #�>�;B,��"'#= >���&�"'�&�" ( &"�A"<"')#!". 
;= �,���;*+ �"��! +"-
�"!&%�'" �*��!"= �&%>%'B ��%/;��&#. �",�%�* #+ ()"�&!�� �A#&"'#= >%-
�#�/#)%�!# #,�%'=G&�= � ,"�#�#���&# �& @",* �%>��/(!&#�'�<� ?#!;".
�,���;*% �"�?* �%D/( >%�#�/"�# <�'" &"!D% �%/(& �&'��#&%;B'� ��%/-
;*1 �A�", D#,'#, '� �� ��%�= <�'" #+ >�/�#D'��&B �%,!� (�%;#)#�"%&�=,
" ��=,B � �>�%/%;%''�1 &%��#&��#%1 ��;"A%�"%&. ���&�=''*% >%�%�%$%-
'#= �"�?�� ��<(& ,"�%�J#&B�= >%�%�%;%'#%� � �/'�<� ()"�&!" '" /�(<�1
#;# >�#�%�&# ! ?#!;#)%�!�1 ��%'% '%�!�;B!#+ ()"�&!�� �A#&"'#=. 
";B-
'��&B >%�%�%$%'#1 ,"�#�#& �& >;�&'��&# '"�%;%'#=, '� (�%;#)%'#% >��-
;%/'%1 >�"!&#)%�!# '% �!",*�"%&�= '" �",�%�"+ ()"�&!�� �A#&"'#= �"�?��
(��A")%� # /�., 1978; ��<��#', 1983).

�%�%!�*�"'#% ()"�&!�� �A#&"'#= ���A%1-���%/%1 �>���A�&�(%& (�%;#-
)%'#G )"�&�&* !�'&"!&�� �%D/( '#�#. �/'"!�, !"! >�!",*�"G& '"A;G/%-
'#= � >�#��/%, �,���;*% ���A# �A*)'� #,A%<"G& ��&�%) �� ���#�# ����/#-
)"�#. ���;% >%���<� '",�-'",";B'�<� !�'&"!&" �'#, !"! >�"�#;�, �",A%<"-
G&�= � �",'*% �&���'* (n=93, 66%). �%D%, %�;# ��&�%)" >��#�+�/#& �A;#,#
'��* �/'�<� #, �%,#/%'&��, �&�%)"G&�= "<�%��#�'*% �,"#��/%1�&�#= (n=48,
34%) � �#/% "&"!# '" >"�&'%�". �� �,"#��/%1�&�#=+ �,���;*+ �"��! (n=7) �
>=&# �;()"=+ �&�%)%'� �,"#�'�% #,A%<"'#%, " � /�(+ �;()"=+ — >��=�;%'#%
"<�%��##. �� �,"#��/%1�&�#=+ �,���;*+ �"�?�� (n=12) ���&'�J%'#% #,A%-
<"'#= !�'&"!&�� � >"�&'%��� # "<�%��#�'*+ �,"#��/%1�&�#1 A*;� >�#A;#-
,#&%;B'� &"!#� D% — 8:4 (��<��#', 1980, 1981). � (�%;#)%'#%� >;�&'��&#
'"�%;%'#= "<�%��#�'�% >��%/%'#% >�/"�;=%&�= # �/'���%�%''� ��,�"�&"%&
&%'/%'?#= "!&#�'�<� #,A%<"'#= !�'&"!&�� � ����/#)"�# (��<��#', 1983).
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� ?%;��, �,"#���&'�J%'#= �%D/( ���A=�# � >�>(;=?#=+ &"�A"<"')#!"
��D'� '",�"&B "'&"<�'#�&#)%�!#�#, � ���A%''��&# ( �"��!. �&� �*�"D"-
%&�= � >���&�"'�&�%''�1 �A���A;%''��&# #+ ()"�&!�� �A#&"'#= # �&�%�;%-
'## ! �,"#�'��( #,A%<"'#G !�'&"!&��.

��+'�'�<#1 &(J!"')#!, Dipus sagitta, "�%"; !�&���<� >���&#�"%&�= �&
��;D�!�-
�'�!#+ >%�!�� '" ,">"/% /� �%�%��-���&�)'�<� �#&"= '" ���&�-
!%, '"�%;=%& ;%'&�)'*% A��* �">"/'�1 �#A#�# # >%�)"'*% >(�&*'# ��%/-
'%1 �,##, �","+�&"'", ��'<�;## # �#&"=. � �%�%�'�1 )"�&# "�%";" 7&�&
�#/ ,#��1 �>"/"%& � �>=)!(, " � GD'�1 "!&#�%' !�(<;*1 <�/. �%�#�/ �",-
�'�D%'#= '" G<% "�%";" �"�&='(& � @%��";= >� �!&=A�B (|�!#', 1978), �/'"-
!� �"�����% �",�'�D%'#% >�#+�/#&�= '" ">�%;B-�"1 (�%�%''#1 >#!) # #G;B-

�#�. 3.5.2. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1 &"�A"<"')#!",
Alactagulus acontion, � ,"�#�#���&# �& >;�&'��&# '"�%;%'#= (>�: ��<��#', 1985A,
� #,�%'%'#=�#).
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"�<(�& (;%&'#1 >#!). �%�%�%''��&B /;#&�= �!�;� �%�=?", # �&�;B!� D% >��-
/�;D"%&�= >%�#�/ ��;�)'�<� ��!"��;#�"'#= /%&%'*J%1. �" �%,�' �",�'�-
D%'#= �"�!# >�#'��=& �& 1 /� 3 �*��/!��. �"�&B �"��!, ��/#�J#+�= �%�'�1,
>�#'#�"%& ()"�&#% � �",�'�D%'## � "�<(�&% (�"�"�#' # /�., 1985; T%'A��&
# /�., 1995). �#�;� /%&%'*J%1 � �*��/!"+ �"�B#�(%& �& 1 /� 8; ��%/'%% )#�;�
7�A�#�'�� '" �/'( �"�!( � �",'*+ �%<#�'"+ !�;%A;%&�= �& 3.1 /� 5.5 (T%'-
A��& # /�., 1995).

�%��*% '%�!�;B!� /'%1 >��;% �*+�/" #, �*��/!���1 '��* /%&%'*J#
/%�D"&�= �=/�� � �"&%�BG, # ( '#+ +���J� �*�"D%' #'�&#'!& �;%/��"'#=.
� ��,�"�&% 35–37 /'%1 ��;�/*% ,�%�B!# '")#'"G& �*&B ��A�&�%''*% (A%-
D#$" � 30–50 �%&�"+ �& �*��/!���1 '��* (|�!#', 1978).

|���" # �",�%�* ()"�&!�� �A#&"'#= �,���;*+ ���A%1 ,"�#�=& �&
�'�D%�&�" @"!&���� — �%,�'" <�/", +"�"!&%�#�&#! A#�&�>", �"�>�%/%-
;%'#= �"�&#&%;B'��&#, " &"!D% �& �&%>%'# >�/�#D'��&# ,�%�B!��. "-
A;G/%'#=, >���%/%''*% � �(�!�%'## ," �"�?�� ��+'�'�<�<� &(J!"'-
)#!", !�&���<� >��%&#;# �"/#�"!&#�'*� !�A";B&�� (60��), >�!",";#,
)&� �A$#1 >��A%< ,�%�B!" ," '�)B ���&"�#; 4678 �; �(&�)'*1 ()"�&�!
�"�?" >�!�*�"; >;�$"/B 1.27 <", " �"��&�='#% �%D/( !�"1'#�# &�)!"-
�# �%<#�&�"?#1 '" 7&�� ()"�&!% �"�'=;��B 135 # 330 � (�(;#!, �"�(-
;#', 1980).

� �&�(!&(�% #'/#�#/(";B'�<� ()"�&!" ��+'�'�<�<� &(J!"')#!" �*/%-
;=G& &�# ���&"�'*% )"�&#: '����*1 # !������1 ()"�&!#, ��%�&% ���&"�;=-
G$#% %<� ��'��'(G )"�&B, # ,�'( /";B'#+ >�#�!��*+ ,"A%<��. ����*1 #
!������1 ()"�&!# #'&%'�#�'� #�>�;B,(G&�= ,�%�B!�� !"D/(G '�)B. �
>�%/%;"+ '�����<� ()"�&!" �"�>�;"<"G&�= 2–3 >�>%�%�%''� #�>�;B,(%�*%
'��*. �;�$"/B ��'��'�1 )"�&# ()"�&!" �A#&"'#= �,���;�1 ���A# �A*)-
'� ���&"�;=%& 2–3 <". 
";B'��&B >�#�!��*+ ,"A%<��, !�&��*% ���%�J"-
G&�= 2–3 �"," ," '�)B, ��D%& /��&#<"&B 1 !� (T%'A��& # /�., 1995). � �">"/-
'*+ �*,*;!(�"+ >;�$"/B #'/#�#/(";B'*+ ()"�&!�� (� ()%&�� !�"1'#+ &�-
)%! /";B'#+ >�#�!��*+ ,"A%<��) ( �"�?�� # �"��! A*;" �/#'"!���1 # ��-
�&"�;=;" 12–15 <" (��;��, 1957). � �">"/'�� �","+�&"'% �",�%�* ()"�&!��
�A#&"'#= ��+'�'�<�<� &(J!"')#!" A*;# �&'��#&%;B'� '%�%;#!#: ( �"�?��
� ��%/'%� 4.0±0.7 <" (n=4), ( �"��! — 2.9±0.6 <" (n=3).

�"!�#�";B'"= �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= /��&#<";"
100% !"! � �%,�' �",�'�D%'#=, &"! # >� �!�')"'## %<� (�/'"!�, >�-�#/#-
���(, '% ( ���A%1 �/'�<� >�;"). ��"'#?* ()"�&!�� �A#&"'#= '%!�&��*+
�"�?�� # �"��! ���>"/";#, '� >"�&'%�* >�# 7&�� #�>�;B,��";# �",'*%,
+�&= # �"�>�;"<"G$#%�= �&'��#&%;B'� A;#,!� �/'" �& /�(<�1, /'%��)'*%
'��*. � ��=,# � 7&#� �/%;"' �*��/, )&� �� �,"#���&'�J%'#=+ ���A%1 >��-
&#��>�;�D'�<� >�;" >��=�;=G&�= '%!�&��*% 7;%�%'&* ��'�<"�## (��<�-
�#', 1983). �/'"!� >"�'*% ��=,# '%>��)'*%, # >�# (�%;#)%'## >;�&'��&#
'"�%;%'#=, >�-�#/#���(, ��%'=G&�= >���#�!(#&%&��.
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� >(�&*'=+ ��%/'%1 �,##
#'/#�#/(";B'*% ()"�&!# �,���-
;*+ �"��! �A*)'� �"�>�;"<"-
;#�B �A���A;%''� �/#' �& /�(-
<�<�, &�</" !"! ()"�&!# �A#&"'#=
�,���;*+ �"�?�� J#��!� >%�%-
!�*�";#�B, � &�� )#�;% � ()"�&-
!"�# �"��! (�%�%�!#' # /�.,
1988). � ��'<�;##, � (�;��#=+
>;�&'*+ >��%;%'#1 (6-18 ���-
A%1/<"), �&�%)%'� J#��!�% >%-
�%!�*�"'#% ()"�&!�� �A#&"'#=
���A%1 �/'�<� >�;", )%�( �>�-
��A�&�(%& >�/"�;%'#% �,"#�'�1
"<�%��#�'��&# >�# (�%;#)%'##
>;�&'��&# '"�%;%'#= (T%'A��&
# /�., 1995). �/#' #, >�#�%���
>���&�"'�&�%''�<� �"�>�%/%;%-
'#= ()"�&!�� �A#&"'#= �,���;*+
���A%1 >�!","' '" �#�. 3.5.3.

��;BJ#'�&�� ���A%1 � >��%;%'#=+ ��+'�'�<�<� &(J!"')#!" D#�%& ��%/-
;�, >� !�"1'%1 �%�%, � &%)%'#% 2–3 �%�=?%�, '� ( '%!�&��*+ ,�%�B!�� �&�%-
)%'� ��%$%'#% ��'��'�1 )"�&# ()"�&!" �A#&"'#=: ( �"��! �'� ���&"�;=;�
300–900 �, ( �"�?�� — 500–1700 �. ��%$%'#% ��<;� A*&B !�"&!���%�%'-
'*� ('" 4–5 /'%1), � >��;%/(G$#� ����&"'��;%'#%� ()"�&!" �A#&"'#= �
>�%D'#+ <�"'#?"+, ;#A� >�7&">'*�, � >�;'�1 ��%'�1 ,"'#�"%�*+ ()"�&-
!�� � &%)%'#% 2–3 '%/%;B (��;��, 1957; �%�%�!#' # /�., 1988). �� '"A;G/%'#-
=� � '%��;%, �,���;*% ���A# !�"1'% "<�%��#�'� �%"<#�(G& /�(< '" /�(<", #
��/%�D"&B ��%�&% /�(+ # A�;%% ,�%�B!�� >�"!&#)%�!# '%��,��D'� (|�!#',
1978). �� /�(<#� /"''*�, >�# >"�'�� ��"D#�"'## '%,'"!��*+ ���A%1 �/-
'�<� >�;" '" “'%1&�";B'�1 &%��#&��##” �&�%)"G&�= >�%#�($%�&�%''�
�#��;GA#�*% �,"#��/%1�&�#= (56% �& �A$%<� )#�;" !�'&"!&��), >�# 7&��
)#�;� >�/+�/�� ! >"�&'%�( � 2.5 �"," >�%�*J"%& )#�;� #,A%<"'#1 !�'&"!-
&�� � '#� (/�;= >��;%/'#+ �"�'" 11%); "<�%��#�'*% �,"#��/%1�&�#= �&�%-
)%'* � 33% �;()"%� (��<��#', 1983). ��%/# �#��;GA#�*+ @��� >��%/%-
'#= �&�%)%'* '",�-'",";B'*% # '",�-"'";B'*% !�'&"!&*, >�/;%,"'#% >�/
>"�&'%�", >�/�&"�;%'#% >�/ )#�&!(, <�(�#'< >"�&'%�" # �;%/��"'#% ,"
'#�. ��# ��"D#�"'## ���A%1, �+�/'*+ >� ���%�( &%�>%�"�%'&(, �&�%)"-
G&�= "<�'#�&#)%�!#% �,"#��/%1�&�#= — A�!�#���"'#%, �*>"/* # �+�"&!#
(��<��#', 1985"). � >�#��/% � >%�#�/ �",�'�D%'#= �%D/( !�'!(�#�(G$#-
�# �"�?"�# ��,'#!"G& "<�%��#�'*% !�'@;#!&* (�","'?%�", |%'G!, 1937,
?#&. >� T%'A��& # /�., 1995).

�#�. 3.5.3. ����&�"'�&�%''�% �"�>�%/%;%'#%
()"�&!�� �A#&"'#= �,���;*+ �"�?�� # �"��!
��+'�'�<�<� &(J!"')#!", Dipus sagitta, �
>%�#�/ �",�'�D%'#= () # >� %<� �!�')"'##
(%). �)"�&!# �"��! �*/%;%'* �>;�J'�1 ;#-
'#%1, ()"�&!# �"�?�� — J&�#+���1 ;#'#%1
(>�: ��<��#', 1983).
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��(�"')#! �A*!'��%''*1, Stylodipus (Scirtopoda) telum, �"�>���&�"-
'%' � �&%>'�1 # >(�&*''�1 ,�'"+ �<�-���&�!" ����## # �D'�1 �!�"#'*,
� �","+�&"'%, ��'<�;## # �#&"% (
D('<"�#=). �%�#�/ �",�'�D%'#= 7&�<�
�#/" �#;B'� �"�&='(&, # A%�%�%''*% �"�!# ��&�%)"G&�= � �%�%/#'* �"�&"
/� �%�%/#'* "�<(�&" (��!�;��, 1977). �"D/"= �"�!" >�#'��#& �/#' >��%& �
<�/(, # � '%� '"�)#&*�"%&�= �& 1 /� 9 /%&%'*J%1 (� ��%/'%�, � ,"�#�#���&#
�& �%<#�'", 4.4–5.2). �%<�;%&!# '% >�#'#�"G& ()"�&# � �",�'�D%'## (��!-
��(���, 1957; ��A")%�, T%'A��&, 1976; |�!#', 1978; ��<��#', 1983; T%'A-
��& # /�., 1995).

�;�$"/B #'/#�#/(";B'*+ ()"�&!�� �,���;*+ ���A%1 ��"�'#&%;B'�
'%�%;#!" — �& 0.04 /� 0.47 <" (Z�/"J%�", 1953; ��A")%�, T%'A��&, 1980;
��<��#', 1983). �)"�&!# �A#&"'#= ( �"�?�� � ��%/'%� !�(>'%%, )%� (
�"��! — 2.7±0.3 <" (n=9) # 2.1±0.3 <" (n=6), ���&�%&�&�%''� (��<��#', 1983).
��;��*% �",;#)#= �A'"�(D#�"G&�= '% &�;B!� � �",�%�"+ ()"�&!�� �A#-
&"'#=, '� # � +"�"!&%�% #+ #�>�;B,��"'#=. �"�?* �&'��#&%;B'� �"�'�-
�%�'� #�>�;B,(G& >���&�"'�&�� � >�%/%;"+ ���#+ ()"�&!�� �A#&"'#= �
�"�>�;�D%''�1 � ?%'&�% >��&�=''�1 /'%��)'�1 '���1. �"�!#, '">��-
&#�, A�;%% #'&%'�#�'� #�>�;B,(G& ?%'&�";B'(G )"�&B ()"�&!", </% �&-
�(&�&�(G& >��&�=''*% /'%��)'*% '��*, �"�>�;�D%''*% '" >%�#@%�##.
�)"�&!# �A#&"'#= �"�?�� )"�&#)'� >%�%!�*�"G&�=, &�</" !"! ()"�&!#

�"��! �A*)'� �"�>�;"<"G&-
�= �A���A;%''� # ��<(& ��-
>�#!"�"&B�= ���#�# <�"'#?"-
�# (�#�. 3.5.4).

�'"= >���&�"'�&�%''"=
�&�(!&(�" �A'"�(D%'" � >�-
�%;%'#=+ %�(�"')#!" �A*!-
'��%''�<� � �">"/'�� �","+-
�&"'% (��<��#', 1983). � 7&#+
>��%;%'#=+ �&%>%'B >%�%!�*-
�"'#= ()"�&!�� �A#&"'#=, !"!
��%/# �/'�>�;*+, &"! # ��%/#
�",'�>�;*+ ���A%1, A*;" �*-
��!�1 # � '%!�&��*+ �;()"=+
('�, >�-�#/#���(, '% ( ���-
A%1 �/'�<� >�;") /��&#<";"
100% (�#�. 3.5.5). ��"'#?*
()"�&!�� �A#&"'#= '%!�&��*+
�"�?�� # �"��! >�"!&#)%�!#
���>"/";#, '� >"�&'%�* >�#
7&�� #�>�;B,��";# �",'*%
/'%��)'*% '��*.

�#�. 3.5.4. ����&�"'�&�%''�% �"�>�%/%;%'#%
()"�&!�� �A#&"'#= �,���;*+ �"�?�� # �"��!
%�(�"')#!" �A*!'��%''�<�, Stylodipus telum,
� 
"<%�&"'% (�<"1�!"= �&%>B, �"1 1991 <.). 1
— <�"'#?* #'/#�#/(";B'*+ ()"�&!�� �"��!,
2 — <�"'#?* #'/#�#/(";B'*+ ()"�&!�� �"�-
?��, 3 — �*��/!��*% '��* �"��!, 4 — /'%-
��)'*% '��* �"�?��, 5 — !�"&!���%�%''*%
/";B'#% �*+�/* �"��! ," >�%/%;* ���#+ ()"-
�&!�� (>�: T%'A��& # /�., 1995).
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�"�&B ���A%1 � >��%;%'#=+
%�(�"')#!" �A*!'��%''�<�
>��&�=''� D#�%& '" �/'#+ # &%+
D% ()"�&!"+ �A#&"'#= � &%)%'#%
/;#&%;B'�<� >%�#�/" — /� >�-
;(&��" ;%&; ( /�(<#+ ���A%1
()"�&!# �A#&"'#= ��<(& ��%-
$"&B�= '" 350–600 � (T%'A��&
# /�., 1995).

�"!#� �A�",��, /;= %�(-
�"')#!" �A*!'��%''�<� +"�"!-
&%�'" �*��!"= >;"�&#)'��&B
>���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(�*.

� >�#��/% ,�%�B!# >�)&# '%
>��=�;=G& "<�%��## >� �&'�-
J%'#G ! ����/#)"� # ,")"�-
&(G !���=&�= �=/�� (|%'G!,
1929, ?#&. >� T%'A��& # /�.,
1995; �'/�#%��!#1, �;#�%%�, 1952; ��<��#', 1983). �#��;GA#�*% !�'&"!&*
�&�%)%'* � 58% �;()"%�; � 22% �;()"%� ,�%�B!# /%��'�&�#���";# �,"#�-
'�% #,A%<"'#% !�'&"!&��, " '" /�;G "<�%��#�'*+ �,"#��/%1�&�#1 >�#+�/#-
;��B 19% (��<��#', 1983).

��%A'%>";*1 &(J!"')#!, Paradipus ctenodactylus — '"#A�;%% �>%?#-
";#,#���"''*1 �A#&"&%;B >%�!��, ��&�%)"G$#1�= &�;B!� � >(�&*'=+ ��%/-
'%1 �,## (�*,*;!(�* # �"�"!(�*). �%,�' �",�'�D%'#= 7&�<� �#/" >�#-
+�/#&�= '" �%�%''#% (">�%;B-�"1) # ;%&'#% �%�=?* (�&��"= >�;��#'" #G;=).
�"�!# >�#'��=& >� 2–3 /%&%'*J" � �/'�� �*��/!% (T%'A��&, 1980).


"''*% � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >�>(;=?#1 7&�<�
�#/" �)%'B �!(/'*. �,�%�&'�, )&� #'/#�#/(";B'*% ()"�&!# �,���;*+ ���-
A%1 #�%G& (,!(G, �*&='(&(G @���(, >��!�;B!( �'# #�>�;B,(G&, >�%#�(-
$%�&�%''�, �%�J#'* >%�)"'*+ <�=/. 
;#'" #'/#�#/(";B'*+ ()"�&!�� �"�B-
#�(%& �& 500 � /� 2 !� (�"A#;"%�, 1969; T%'A��& # /�., 1995). ��# '#,!�1
>;�&'��&# '"�%;%'#= (4 ���A#/!�2) �",�%�* #'/#�#/(";B'*+ ()"�&!�� �,���-
;*+ �"�?�� /��&#<"G& 50 <", " ( �"��! — 20–30 <", >�# 7&�� ()"�&!# �A#&"-
'#= ���A%1-���%/%1 J#��!� >%�%!�*�"G&�= (�#��'��, 1988A).

���A%''��&# ��?#";B'�<� >��%/%'#= <�%A'%>";�<� &(J!"')#!" '% #,(-
)%'*.

�(J!"')#! ��A�#'�!�<�, Allactodipus bobrinskii, — 7'/%�#!, �"�>���-
&�"'%''*1 &�;B!� � >(�&*'=+ ��%/'%1 �,## (�(�"'�!"= '#,�%''��&B). �",-
�'�D%'#% 7&�<� �#/" '")#'"%&�= � !�'?% �"�&" — '")";% ">�%;= #, � >%�%-
�*��� � �%�%/#'% ;%&", >��/�;D"%&�= /� �%�%/#'* �!&=A�=. � �*��/!"+

�#�. 3.5.5. ����&�"'�&�%''�% �"�>�%/%;%'#%
()"�&!�� �A#&"'#= �,���;*+ �"�?�� # �"��!
%�(�"')#!" �A*!'��%''�<�, Stylodipus telum,
� �">"/'�� �","+�&"'% � >%�#�/ �",�'�D%-
'#= () # >� %<� �!�')"'## (%). �A�,'")%'#=
!"! '" �#�. 3.5.3 (>�: ��<��#', 1983).
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�"��! '"�)#&*�"%&�= �& 2 /� 7 /%&%'*J%1, � ��%/'%� — 2.5–5.3, � ,"�#�#��-
�&# �& ��,�"�&" �"��! (T%'A��&, 1980).


"''*% � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >�>(;=?#1 7&�<�
�#/" &"!D% �)%'B �!(/'*. ��# ��%/'%1 >;�&'��&# '"�%;%'#= (1 ���AB/<"),
�,���;*% �"�?* ,"'#�";# #'/#�#/(";B'*% ()"�&!# �A#&"'#= >;�$"/BG
2.56 <", " �,���;*% �"�!# — � ��%/'%� 1.45 <". �)"�&!# �A#&"'#= ���A%1-
���%/%1 J#��!� >%�%!�*�"G&�= #, >�-�#/#���(, '% �+�"'=G&�= (T%'A-
��& # /�., 1995).

���A%''��&# ��?#";B'�<� >��%/%'#= &(J!"')#!" ��A�#'�!�<� '% #,(-
)%'*.

�&"!, ! �A$#� +"�"!&%�#�&#!"� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�* >��%;%'#1 �"����&�%''*+ �#/�� �%�%1�&�" Dipodidae �;%/(%& �&'%�-
&# ,'")#&%;B'(G �&%>%'B >%�%!�*�"'#= #'/#�#/(";B'*+ ()"�&!�� ���A%1
�/'�<� >�;", !�&��*% >�# �*��!�1 >;�&'��&# >�>(;=?## �A�",(G& ;�!";B-
'*% �!�>;%'#= ("<�%<"?##), �($%�&�(G$#% !"! � >%�#�/ �",�'�D%'#=, &"!
# >� %<� �!�')"'##. %���&�= '" '";#)#% &"!#+ "<�%<"?#1, �,���;*% ���A#
#�>�;B,(G& �",'*% '��*, #, ���&�%&�&�%''�, >"�'*% ��=,# � >�>(;=?#=+
&(J!"')#!�� ��&"G&�= �;"A*�#, " ��;�/'=! �"��%;=%&�= � !���&!#% ���!#
>��;% �*+�/" #, �*��/!��*+ '��. ���A� �;%/(%& �&�%&#&B ��"�'#&%;B'�
'#,!(G )"�&�&( "<�%��#�'*+ �,"#��/%1�&�#1 �%D/( �,���;*�# ���A=�# #
>�%�A;"/"G$(G &%'/%'?#G #,A%<"'#= !�'&"!&��, ���A%''� >�# �*��!�1
>;�&'��&# '"�%;%'#=. �%�%)#�;%''*% ���A%''��&# >���&�"'�&�%''�-7&�-
;�<#)%�!�1 �&�(!&(�* ,"�%&'� �*/%;=G& &(J!"')#!�� ��%/# /�(<#+ �#/��
�"���"&�#�"%��1 !"&%<��##.

3.6. �-�-F'"�� �-K�"&%"DE 0�D2#*��, Heteromyidae

��%/# >�%/�&"�#&%;%1 7&�<� �%�%1�&�" �&'��#&%;B'� +���J� #,()%'
!%'<(���*1 >�*<(' �%��#"�", Dipodomys merriami, D#�($#1 � >(�&*-
'=+ '" G<% # G<�-,">"/% �T�. ���A# 7&�<� �#/" �&;#)"G&�= A�;BJ�1
>��/�;D#&%;B'��&BG D#,'# � '%��;% — /� 7 ;%& (Egoscue et al., 1970), +�&=
� >�#��/% �'# D#�(& � ��%/'%� 8.3 �%�=?" (McClenaghan, 1984). �",�'�-
D%'#% !%'<(����<� >�*<('" �%��#"�" >��#�+�/#& !�(<;*1 <�/, '� >#!
�%>��/(!&#�'�1 "!&#�'��&# >�#+�/#&�= '" �%�'( # '")";� ;%&"
(McClenaghan, 1984). �"�!# >�#'��=& '% �%'%% /�(+ �*��/!�� � <�/, '� �
!"D/�� �*��/!% A*�"%& &�;B!� 2–3 /%&%'*J" (Reynolds, 1960; French et al.,
1967; Daly et al., 1984; Randall, 1993). � �&;#)#% �& ,'"�%+���&�<� !%'<(��-
��<� >�*<('", D. spectabilis, !%'<(���*1 >�*<(' �%��#"�" '% ,">"�"%& �
���#+ '��"+ A�;BJ�<� !�;#)%�&�" �%�=' �"�&%'#1 (Jones, 1982, ?#&. >�
Behrends et al., 1986a).

�",�'�D"G$#%�= �"�!# ,"'#�"G&, >�%#�($%�&�%''�, �A���A;%''*%
()"�&!# �A#&"'#=, &�</" !"! �"�?* �A�",(G& "<�%<"?## � >%�%!�*�"G$#-
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�#�= ()"�&!"�#. ��%/'== >;�$"/B ()"�&!�� �A#&"'#= (minimum convex
polygon), >� /"''*� �",'*+ "�&����, �"�B#�(%& �& 0.19 /� 2.6 <" ( �"�?�� #
�& 0.16 /� 1.4 <" ( �"��! (Reynolds, 1960; O’Farrell, 1980; Behrends et al., 1986a;
Jones, 1989). �"!#� �A�",��, �"�?* ,"'#�"G& A�;%% !�(>'*% ()"�&!# �A#-
&"'#= � ��"�'%'## � �"�!"�#.

� �/'�� #, #��;%/��"'#1, >���%/%''�� � 1972–1973 <<. � >(�&*'% %-
�"/" (�T�), #,()";# >���&�"'�&�%''�% �"�>�%/%;%'#% �,���;*+ ���A%1
'" >;�$"/!% �%)%'#= �",�%��� 2.7 <" (O’Farrell, 1980). ���;%/��"'#% >�-
!",";�, )&� �,"#�'�% >%�%!�*�"'#% ()"�&!�� �A#&"'#= �,���;*+ �"��!
(>�#)%�, '% A�;%% )%� ( /�(+ ���A%1) �&�%)"%&�= �%/!�, >�%#�($%�&�%'-
'� ,#��1 # �%�'�1. �/'"!� �&%>%'B >%�%!�*�"'#= ��D%& A*&B �&'��#-
&%;B'� �*��!�1 — /� 60%. �)"�&!# �A#&"'#= �'�<#+ �"�?�� <�(>>#�(G&-
�=, >�# 7&�� )#�;� �"�?�� �� �,"#�'� >%�%!�*�"G$#�#�= ()"�&!"�#
��D%& /��&#<"&B 14 (Behrends et al., 1986b). 
�;= ����%�&'� #�>�;B,(%��1
>;�$"/# ()"�&!�� �A#&"'#= ( �"�?�� �"�B#�(%& �& 20 /� 50%. �)"�&!#
�",'�>�;*+ ���A%1 � '"#A�;BJ%1 �&%>%'# >%�%!�*�"G&�= � �%,�' �",-
�'�D%'#=, ," #�!;G)%'#%� >%�#�/�� A%�%�%''��&# �"��!, !�</" >��;%-
/'#% �&"'��=&�= "<�%��#�'*�# >� �&'�J%'#G ! �"�?"�. � �%,�' �",�'�-
D%'#= �"�?* �%'%% &�;%�"'&'* >� �&'�J%'#G /�(< ! /�(<(, # �&%>%'B
�,"#�'�<� >%�%!�*�"'#= #+ ()"�&!�� �'#D"%&�= (O’Farrell, 1980).

�/#' #, >�#�%��� >���&�"'�&�%''�<� �"�>�%/%;%'#= ()"�&!�� �A#&"-
'#= �"�?�� # �"��! D. merriami >�!","' '" �#�. 3.6.1.

�)"�&!# �A#&"'#= ,�%�B!�� '" 7&�� �#�('!% >�%/�&"�;%'* � �#/% 7;-
;#>&#)%�!�1 ">>��!�#�"?##, >�,��;=G$%1 �?%'#&B #+ �",�%�*, ��#%'-
&"?#G � >���&�"'�&�% # �&%>%'B >%�%!�*�"'#= (O’Farrell, 1980). �#�('�!
'"<;=/'� /%��'�&�#�(%& �";(G �&%>%'B >%�%!�*�"'#= ()"�&!�� /�(+ �"-
��! (' 8 # 10) #, '">��&#�, ,'")#&%;B'(G �&%>%'B >%�%!�*�"'#= ()"�&!��
'%�!�;B!#+ �"�?��.

" >��&=D%'## <�/���<� ?#!;" '"A;G/%'#1 (/";��B >���;%/#&B #,�%-
'%'#% �&%>%'# >%�%!�*�"'#= ()"�&!�� � ,"�#�#���&# �& !�;%A"'#1 >;�&-
'��&# '"�%;%'#=. ��&"'��;%'�, )&� � (�%;#)%'#%� >;�&'��&# >�>(;=?##
�&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= ��,�"�&";". � >%�#�/ �",�'�D%-
'#= ()"�&!# ���A%1 >��&#��>�;�D'�<� >�;" >%�%!�*�";#�B � '"#A�;BJ%1
�&%>%'#; � 7&�& D% >%�#�/ ()"�&!# ���A%1 �/'�<� >�;" A*;# �"!�#�";B'�
�",�A$%''*�# (O’Farrell, 1980).

�+�/'*% /"''*% >�;()%'* � /�(<�� #��;%/��"'##, "�&��* !�&���<�
(�&"'��#;#, )&� �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= �"�?��, �"�'�
!"! # �",'�>�;*+ ���A%1, >�#A;#,#&%;B'� �/#'"!��", # ,'")#&%;B'� A�;B-
J% �&%>%'# �,"#�'�<� >%�%!�*�"'#= ()"�&!�� �"��! (Behrends et al., 1986a).

� /�(<�� #��;%/��"'##, >���%/%''�� � J&"&% ��#,�'" (�T�), � &%)%'#%
�=/" ;%& (� 1977 >� 1984 <<.) #,()";# �"�>�%/%;%'#% �,���;*+ ���A%1 '" >;�-
$"/!% �%)%'#= �",�%��� 20 <" (Zeng, Brown, 1987). ��&��* 7&�<� #��;%/��"-
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'#= (�&"'��#;#, )&� +"�"!&%�'�1 ���A%''��&BG 7!�;�<## # >��%/%'#= D.
merriami =�;=G&�= )"�&*% >%�%�%$%'#= �,���;*+ �"�?�� # �"��! '" ,'")#-
&%;B'*%, � ��"�'%'## � �",�%�"�# #+ ()"�&!��, �"��&�='#=. �"!, '">�#�%�,
��%$%'#% ?%'&��� "!&#�'��&# A�;BJ%1 )"�&# �"��! � &%)%'#% �%�=?" ��-
�&"�;=;� 20 �%&���, " ( '%!�&��*+ �"��! — 280 �. �'";�<#)'"= !"�&#'" �A'"-
�(D%'" # ( �"�?��, ��%/# !�&��*+ ��&�%)"G&�= ���A#, ��%$%'#% ()"�&!��
!�&��*+ ," �%�=? ���&"�;=;� 390 �. ��#)#'* ��%$%'#= ?%'&��� "!&#�'��&#
�,���;*+ ���A%1 A*;# �",;#)'*�#, '� <;"�'*% #, '#+ /�%: #,�%'%'#% � �"�-
>�%/%;%'## !�����*+ �%�(���� # ��%'" ��?#";B'�<� �!�(D%'#=.

��;%% >�/��A'*% '"A;G/%'#= � #�>�;B,��"'#%� �"/#�&%;%�%&�## � &%-
)%'#% &�%+ ;%& '" >;�$"/!% �%)%'#= �",�%��� 25 <" >�!",";#, )&� # ( �"�-
?��, # ( �"��! ��D'� �*/%;#&B '"#A�;%% "!&#�'� #�>�;B,(%��% “=/��”
()"�&!" �A#&"'#=, ," >�%/%;* !�&���<� ,�%�B!# ���%�J"G& �%<(;=�'*%
�*+�/* /;= �A�;%/��"'#= �!�(D"G$%1 &%��#&��## (Jones, 1989). �;�$"/B
“=/�"” ���&"�;=;" � ��%/'%� 6670 �2 ( �"�?�� (n=5) # 1660 �2 ( �"��!
(n=4). �,"#�'�% �"�>�;�D%'#% “=/%�” ()"�&!�� �A#&"'#= �"�?�� # �"��!
'" >;�$"/!% �%)%'#= >�!","'� '" �#�. 3.6.2.

“	/�"” ()"�&!�� �A#&"'#= �"��! �A*)'� �"�>�;�D%'* #,�;#���"''�
�/'� �& /�(<�<�, &�</" !"! “=/�"” ()"�&!�� �"�?�� ��<(& >%�%!�*�"&B�= �
,'")#&%;B'�1 �&%>%'#.

�#�. 3.6.1. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= J%�&# �"�?�� # /�(+ �"��! !%'<(����<�
>�*<('" �%��#"�", Dipodomys merriami, '" >;�$"/!% �%)%'#= �",�%��� 2.7 <" � >(-
�&*'% %�"/" (�T�) � �"�&% 1972 <. �)"�&!# >�!","'* � �#/% 7;;#>&#)%�!�1
">>��!�#�"?##. �#@�"�# �A�,'")%'* '��%�" ,�%�B!��. T!";" — �"��&�='#% �
��&'=+ �%&��� (>�: O’Farrell, 1980, � #,�%'%'#=�#).
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" ()"�&!% �A#&"'#= !"D/�<� ,�%�B!" �"�>�;"<"%&�= '%�!�;B!� '��
(Behrends et al., 1986a; Jones, 1989), # �'# >��;%/��"&%;B'� #�>�;B,(G&�=
���ABG-�%,#/%'&�� � &%)%'#% �>�%/%;%''�<� >%�#�/". �"!, '">�#�%�, '"
()"�&!% �/'�1 #, �"��! '"�)#&";# 11 '��, !�&��*% �'" �%<(;=�'� >��%$";"
� &%)%'#% 35 /'%1 (Jones, 1989).

�"�?*, ( !�&��*+ >;�$"/B “=/�"” ()"�&!" ���&"�;=;" � ��%/'%� 0.67 <",
)&� >�#A;#,#&%;B'� ���&�%&�&�(%& �!�(D'��&# /#"�%&��� 92 �, �%<(;=�'�
�*+�/#;# ," %<� >�%/%;* '" �"��&�='#% /� 214 �. �;�$"/B “=/�"” ()"�&!"
�"��! �"�'=;"�B � ��%/'%� 0.17 <", # 7&� ���&�%&�&�(%& �!�(D'��&# /#"�%&-
��� 46 �. 
�% �"�!#, ()"�&!# !�&��*+ >�!","'* '" �#�. 3.6.2, ���%�J";#
�*+�/* ," >�%/%;* “=/�"” '" �"��&�='#% 101 # 123 �.

��/�A'*% “7!�!(��##” '"A;G/"G&�= ( ��%/;*+ ,�%�B!�� >�%#�($%-
�&�%''� � �%,�' �",�'�D%'#= # �AU=�'=G&�=, >�%D/% ��%<�, #,�%'%'#%�
@#,#�;�<#)%�!�<� ���&�='#= A;#D"1J#+ ���%/%1. ��%$%'#% ()"�&!��
�"�?�� ��D%& A*&B �%"!?#%1 '" �%?%>&#�'*+ �"��!. � �"��! �"�*% ,'"-
)#&%;B'*% >%�%�%$%'#= ,"�%<#�&�#���"'* � >%�#�/ 7�&�(�", # 7&� ��=,*-
�"G& � >�#�!�� '"#A�;%% >�/+�/=$#+ >"�&'%��� /;= �>"�#�"'#= (Behrends
et al., 1986").

"A;G/%'#= >�!",*�"G&, )&� �"�%? �>"�#�"%&�= � '%�!�;B!#�# �"�!"-
�#, )B# ()"�&!# '"+�/=&�= � >�%/%;"+ %<� �;"/%'#1. �"�!#, '">��&#�, �!",*-

�#�. 3.6.2.  �,"#�'�% �"�>�;�D%'#% “=/%�” ()"�&!�� �A#&"'#= >=&# �"�?�� # )%-
&*�%+ �"��! !%'<(����<� >�*<('" �%��#"�", Dipodomys merriami, '" >;�$"/!%
�%)%'#= �",�%��� 25 <" � >(�&*'% ��#,�'" (�T�). �>;�J'*% ;#'## — ()"�&!#
�"�?��, J&�#+��*% ;#'## — ()"�&!# �"��!, >('!&#�'*% ;#'## — �*+�/* ,�%�B-
!�� ," >�%/%;* “=/�"” ()"�&!" �A#&"'#=. �#@�"�# �A�,'")%'* '��%�" ,�%�B!��
(>�: Jones, 1989).
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�#�. 3.6.3. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � �>*&"+ >� ��"D#�"'#G
�,���;*+ �"�?�� (;%�*% �&�;A#!#) # �"��! (>�"�*% �&�;A#!#) !%'<(����<� >�*<(-
'" �%��#"�", Dipodomys merriami, '" '%1&�";B'�1 &%��#&��## � &%)%'#% 15 �#-
'(&. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'&"!&��, III — �#��;GA#-
�*% (>�: Randall, 1989).

�"G& >�%/>�)&%'#% �*A���)'*� �"�?"�, " /�(<#+ #,A%<"G&. � !�'%)'��
#&�<%, # ( &%+, # ( /�(<#+, '"�)#&*�"%&�= '%�!�;B!� >�;��*+ >"�&'%���, >�-
7&��( �#�&%�( �>"�#�"'#= ( !%'<(����<� >�*<('" �%��#"�" '",*�"G&
!"! >�;#<#'#)%�!�1, &"! # >�;#"'/�#)%�!�1 (Randall, 1987, 1989, 1991).

��;%/�&�#% >%�%!�*�"'#= ()"�&!�� �A#&"'#= � >%�#�/ �",�'�D%'#= (
�"�?�� �A��&�=%&�= !�'!(�%'?#= ," �"��!. ��%/# !�'!(�#�(G$#+ �"�-
?�� �*/%;=%&�= /��#'#�(G$"= ���AB, !�&��"= >��<�'=%& � ()"�&!" �%?%>-
&#�'�1 �"�!# A�;%% �;"A*+ ��>%�'#!�� (Randall, 1993). � ?%;��, # ( �"�-
?��, # ( �"��! "<�%��#�'�% >��%/%'#% >� �&'�J%'#G ! ���A=�-���%/=�
�*�"D%'� � �%'BJ%1 �&%>%'#, )%� >� �&'�J%'#G ! '%,'"!��*� ����/#-
)"� (�#�. 3.6.3), >�7&��( ��D'� (&�%�D/"&B, )&� D. merriami — �%'%% "<-
�%��#�'*1 �#/ � ��"�'%'##, '">�#�%�, � D. spectabilis (Randall, 1989).

�<�%��#�'*% �,"#��/%1�&�#= �%D/( ���A=�#-���%/=�# ( !%'<(����<�
>�*<('" �%��#"�" �&'��#&%;B'� �%/!#. � �=/% �;()"%� �&�%)";# >�%�;%-
/��"'#% �/'�<� ,�%�B!" /�(<#�, %�;# �'# �A;#D";#�B '" �"��&�='#% �& 1
/� 5 �%&���, '� � /�(<#+ �#&("?#=+ &% D% �"�*% ,�%�B!# ��<;# �A+�/#&B�=
A%, �,"#�'�1 "<�%��##, /"D% %�;# '"+�/#;#�B � '%>���%/�&�%''�1 A;#,�-
�&# /�(< �& /�(<" (Behrends et al., 1986a).

�"A�&" � >�&���&�% �*�"D%'" &�;B!� ( �"��! (Behrends et al., 1986b).
�� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#= �'# >%�%�&"G& �A�"$"&B
�'#�"'#% '" ���#+ /%&%'*J%1, !�&��*% � �!���� ��%�%'# �"��%;=G&�= #,
�"&%�#'�!�1 '��*. � '%!�&��*+ �;()"=+ �"�!" ��&"�;=%& '��( � >�/���-
J#�# /%&%'*J"�# # >%�%�%;=%&�= '" /�(<�% �%�&� (Reichman, 1983).
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;#''�+���&*1 �%J�&)"&*1 >�*<(', Perognathus formosus, �"�>���&-
�"'%' � "�#/'*+ �%<#�'"+ '" ,">"/% �T�. ����&�"'�&�%''�-7&�;�<#)%�-
!(G �&�(!&(�( >��%;%'#1 7&�<� �#/" #,()";# '" !�(<��*+ >;�$"/!"+ �%-
)%'#= �",�%��� 9 <", �A��(/��"''*+ >� >%�#�%&�( '%>��'#?"%�*� /;=
<�*,('�� �<�"D/%'#%� (Maza et al., 1973). �"�>�%/%;%'#% ()"�&!�� �A#&"-
'#= �"�?�� # �"��!, ��%/'== >;�$"/B !�&��*+ ���&"�;=;" 5500 �2, � �%�%-
/#'% �%>��/(!&#�'�<� �%,�'" >�!","'� '" �#�. 3.6.4.

� >�%/%;"+ >;�$"/!# �%)%'#= �"�>�;"<";#�B ()"�&!# �A#&"'#= 125 ���A%1,
�&'��=$#+�= ! �",'*� >�;���,�"�&'*� <�(>>"�. �;%/(%& �&�%&#&B, )&� �&%-
>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= A*;" �*��!�1 !"! ��%/# ���A%1 �/'�<�
>�;", &"! # ( �"�?�� � �"�!"�#. �"�*% !�(>'*% ()"�&!# �A#&"'#=, >�!","''*%
!�(<"�# '"#A�;BJ%<� /#"�%&�", ,"'#�";# �,���;*%, �",�'�D"G$#%�= �"�-
?*; �'# >%�%�%$";#�B � >�%/%;"+ >;�$"/!# �%)%'#= '" ,'")#&%;B'*% �"��&�-
='#=. �",�'�D"G$#%�= �"�!# �&'��#;#�B ! !"&%<��## '"#A�;%% ��%/;*+ ���-
A%1. ��/�#D'��&B ��;�/*+ # �,���;*+ �"�?�� # �"��!, '% >�#'#�"�J#+ ()"-
�&#= � �",�'�D%'##, A*;" �"��1 '#,!�1 (Maza et al., 1973).

�#��1, � �!�')"'#%� �",�'�D%'#=, )#�;� ���A%1 � >�%/%;"+ >;�$"/-
!# �%)%'#= ��!�"&#;��B � 2.5 �"," (�#�. 3.6.5).

�&%>%'B >%�%!�*�"'#= ()"�&!�� �"��! �($%�&�%''� �'#,#;"�B, '� (
�"�?�� ��+�"'#;#�B "<�%<"?## #, 3–5 ���A%1 � >%�%!�*�"G$#�#�= ()"�&-
!"�# �A#&"'#=. ���A� �;%/(%& �&�%&#&B �*��!(G �&"A#;B'��&B �;�D#�-
J%1�= >���&�"'�&�%''�1 �&�(!&(�*: ," �%�#;%&'#1 >%�#�/ '"A;G/%'#1
;#JB ( 5% ���A%1 ()"�&!# �A#&"'#= >%�%�%�&#;#�B '" ,'")#&%;B'�% �"�-

�#�. 3.6.4. �"�>�%/%;%'#%
()"�&!�� �A#&"'#= �"�?��
(�>;�J'"= ;#'#=) # �"��!
(J&�#+>('!&#�'"= ;#'#=)
/;#''�+���&�<� �%J�&)"-
&�<� >�*<('", Perognathus
formosus, '" >;�$"/!% �%-
)%'#= �",�%��� 9 <" ;%&��
1966 <. (>�: Maza et al., 1973,
� #,�%'%'#=�#).
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�&�='#%, &�</" !"! ( ��&";B'*+ ,�%�B!�� ��%$%'#% ?%'&�" ()"�&!" ," �'�<�-
;%&'#1 >%�#�/ '% >�%�*J";� 7.5 �.

�!�>%�#�%'&* � #,U=&#%� )"�&# ���A%1-�%,#/%'&�� '" /�% '%/%;# � >��-
;%/(G$#� #+ ��,��"$%'#%� >�!",";#, )&� ����A�/#�J#%�= ()"�&!# �A#&"-
'#= A*�&�� ,"'#�";# ���A# � >%�#@%�## >;�$"/!# '"A;G/%'#1. �/'"!�
��,��"$%'#% ��%�%''� (/";%''*+ �%,#/%'&�� >�#��/#;� ! ����&"'��;%-
'#G >���&�"'�&�%''�1 �&�(!&(�*, �;�D#�J%1�= /� '")";" 7!�>%�#�%'&",
>�#)%� ��% �%,#/%'&* A%, #�!;G)%'#= ,"'=;# ���# >�%D'#% ()"�&!# �A#&"-
'#= (Smith et al., 1980).

��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >��%;%'#1 7&�<� �#/" � /��&(>'*+ ;#&%�"&(�'*+ #�&�)'#!"+ '% �A'"�(-
D%'�.

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 /�(+ �"����&-
�%''*+ �#/�� �%J�&)"&*+ >�*<('��, >�%D/% ��%<�, +"�"!&%�#,(%&�= ,'"-
)#&%;B'�1 �&%>%'BG >%�%!�*�"'#= ()"�&!�� �A#&"'#= �,���;*+ �"�?��,
" &"!D% ��;�/*+ ���A%1 �'% ,"�#�#���&# �& #+ >�;". � �",�'�D"G$#+-
�= �"��! � �%>��/(!&#�'*1 >%�#�/ �A'"�(D#�"%&�= /��&"&�)'� �&)%&-
;#�� �*�"D%''"= >���&�"'�&�%''"= �%<�%<"?#=, !�&��"= >�//%�D#�"%&-
�=, �(/= >� �%,(;B&"&"� ;"A��"&��'*+ 7!�>%�#�%'&��, '% "<�%��#�'*�#
�,"#��/%1�&�#=�#, " �,"#�'*� #,A%<"'#%� !�'&"!&��. ���A� �;%/(%&
�&�%&#&B �*��!(G �&%>%'B ��%/;��&# �,���;*+ �"��!. �<�%<"?## �,���-
;*+ # ��;�/*+ ���A%1, �($%�&�(G$#% � &%)%'#% �%,�'" �",�'�D%'#=,
��+�"'=G&�= # >� %<� �!�')"'##, +�&= ���&"� "<�%<"?#1 �%'=%&�= '" �",-
'*+ @","+ <�/���<� �%>��/(!&#�'�<� ?#!;". ��&�1)#�*% >"�'*% ��=,# (
D. merriami # P. formosus, >�-�#/#���(, �&�(&�&�(G&, # �"�!# �*�"$#-

�#�. 3.6.5. �"�>�%/%;%'#%
()"�&!�� �A#&"'#= �"�?�� #
�"��! /;#''�+���&�<� �%-
J�&)"&�<� >�*<('",
Perognathus formosus, '"
>;�$"/!% �%)%'#= �",�%���
9 <" ,#��1 1966–1967 <<.
�A�,'")%'#= !"! '" �#�.
3.6.4 (>�: Maza et al., 1973, �
#,�%'%'#=�#).
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�"G& >�&���&�� A%, ()"�&#= �"�?��. �"�>�%/%;%'#% ()"�&!�� �A#&"'#=
�,���;*+ ���A%1 � �%>��/(!&#�'*1 >%�#�/ >�,��;=%& (&�%�D/"&B, )&�
�#�&%�" �>"�#�"'#1 ( �"���"&�#�"%�*+ �#/�� — >���#�!(#&%&, +�&=
'%!�&��*% #��;%/��"&%;# (>�&�%A;=G& &"!#% &%��#'*, !"! >�;#<#'#=
#;# >�;#"'/�#=. ��%/# �"�?��, !�'!(�#�(G$#+ ," �"��!, �!��%% ��%<�,
(�&"'"�;#�"%&�= #%�"�+#= /��#'#���"'#=, !"!, '">�#�%�, ( D. merriami,
# /��#'#�(G$#% �"�?* >�;()"G& >�%#�($%�&�%''*1 /��&(> ! �%?%>-
&#�'*� �"�!"�.

3.7. �-�-F'"�� '�)*$��DE, Caviidae

��%/# >�%/�&"�#&%;%1 �%�%1�&�" ��#'!��*+ ��D'� �*/%;#&B �=/ �#-
/��, ( !�&��*+ @���#�(G&�= "<�%<"?## �,���;*+ �",'�>�;*+ ���A%1. �
#+ )#�;% <��'"= ��#'!" (Microcavia australis), !(# (Galea musteloides), #
����!#% ��#'!# (Cavia aperea # Cavia porcellus).

���'"= ��#'!", Microcavia australis, �"�>���&�"'%''"= � �&%>=+ # >�;(-
>(�&*'=+ ��<%'&#'*, �'%J'#� �A;#!�� '">��#'"%& A%�+���&�<� �(�;#-
!". �&�& �#/ ��D%& �($%�&���"&B >�# >�;'�� �&�(&�&�## &�"�='�<� >�-
!���", >��!�;B!( �,���;*% ���A# ���A�/'� ;","G& >� �%&�=� /%�%�B%� #
!(�&"�'#!��, #�>�;B,(= � >#$( #+ >;�/* # ;#�&B=. �,;GA;%''*% �%�&"
�A#&"'#= <��'�1 ��#'!# — ,"���;# !�;G)#+ !(�&"�'#!�� (� ���A%''��&#
Schinus fasiculatus # Condalia microphylla), !�&��*% �;(D"& '"/%D'*� (A%-
D#$%� �& '%>�<�/* # +#$'#!�� (Rood, 1970; Tognelli et al., 1995). ��!�(<
!(�&��, �A;GA��"''*+ ,�%�B!"�#, �� ��%�%'%� �A�",(G&�= ;#J%''*% �"-
�&#&%;B'��&# >;�$"/!# J#�#'�1 1–2 �%&�", '" !�&��*+ ����%/�&�)%'"
#+ ��'��'"= "!&#�'��&B. ��/ !��'"�# !(�&�� �'# /%;"G& >�;�<#% (<;(A-
;%'#=, </% �&/*+"G& � '�)'*% )"�* # '%>�<�/(, " &"!D% �*!">*�"G& >���&�
(�&��%''*% '��* A%, <'%,/��*+ !"�%�.

�%>��/(!&#�'*1 >%�#�/ ( <��'�1 ��#'!# �)%'B >��/�;D#&%;B'*1 — �
"�<(�&" >� ">�%;B, �/'"!� >#! �",�'�D%'#= >�#+�/#&�= '" �!&=A�B-/%!"A�B.
�%�%�%''��&B /;#&�= 54 /'=. �" �%,�' �",�'�D%'#= !"D/"= �,���;"= �"�-
!" >�#'��#& /� 5 �*��/!��, � !�&��*+ A*�"%& �& 1 /� 5 /%&%'*J%1 (� ��%/-
'%� — 2.8±0.3, n=16). ��%�B!# � ��,�"�&% �& 1 /� 3 �%�=?%� �)#&"G&�=
>�;(�,���;*�#, " �&"�J% 3 �%�=?%� — �,���;*�#. �"�!#-�%<�;%&!# ��-
<(& >�#'��#&B >�&���&�� >� /��&#D%'## 3-4 �%�=?%�. ��%�&'��&B � >�>(-
;=?#=+ <��'�1 ��#'!# �)%'B �*��!" (/� 90%), <;"�'*� �A�",��, #,-," +#$-
'#!�� (Rood, 1970).

���;%/��"'#=, >���%/%''*% � 1966-1967 <<. � ��<%'&#'% (Rood, 1970,
1972) � #�>�;B,��"'#%� '"A;G/%'#1 ," �%)%'*�# ���A=�# '" >;�$"/!%
�",�%��� 1.8 <", " &"!D% � ��;B%�"+ >;�$"/BG 25 �2, >�,��;#;# ���&"�#&B
/��&"&�)'� >�;'�% >�%/�&"�;%'#% � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >�>(;=?#1 <��'�1 ��#'!#. ��&"'��;%'�, )&� �"�?* 7&�<� �#/" ,"'#-
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�"G& ()"�&!# �A#&"'#=
>;�$"/BG � ��%/'%�
3942±516 �2 (n=22). �'#
>� ���#� �",�%�"�
>�"!&#)%�!# �/��% >�%-
�*J"G& ()"�&!# �A#&"-
'#= �"��!, >;�$"/B !�-
&��*+ ���&"�;=%& � ��%/-
'%� 2187±235 �2 (n=16).

�)"�&!# �A#&"'#=
�",'�>�;*+ ���A%1 �
,'")#&%;B'�1 �&%>%'#
>%�%!�*�"G&�=, �"�'�
!"! # ()"�&!# ���A%1
�/'�<� >�;". ����&�"'-
�&�%''�% �"�>�%/%;%'#%
�,���;*+ ���A%1 &"!���,
)&� ��D'� �*/%;#&B �&-
'��#&%;B'� >��&�=''*%

"<�%<"?##, �AU%/#'=G$#% '%�!�;B!#+ A;#D"1J#+ ���%/%1. � &"!#+ "<�%<"-
?#=+ !"D/"= �,���;"= �"�!" ,"'#�"%& >��&�=''�% (A%D#$% >�/ /�(�=-&�%-
�= !(�&"�# ;#A� >�/ �/'#� !�(>'*� !(�&��, " �,���;*% �"�?* >��&�=''�
>%�%�%$"G&�=, ,"/%�D#�"=�B '%�!�;B!� /'%1 '" ()"�&!% !"!�1-;#A� <�&�-
��1 ! �>"�#�"'#G �"�!#.

�,"#��/%1�&�#= �%D/( �,���;*�# �"�?"�# >�%#�($%�&�%''� "<�%�-
�#�'* (�#�. 3.7.1) # ��<"'#,��"'* � �#�&%�( #%�"�+#)%�!�<� /��#'#���"-
'#=. �"D/*1 �"�%? ,'"!�� � '%�!�;B!#�# A;#D"1J#�# ���%/=�# ���%<�
>�;", )B# ()"�&!# �A#&"'#= >%�%!�*�"G&�= � %<� ��A�&�%''*� ()"�&!��.
���%/%'#% �"�?" >�# ��&�%)% � >"�&'%�"�# ,"�#�#& �& >�%/�"�#&%;B'�<�
�A$%'#= � '#�#. ��/)#'%''*% �"�?* �A*)'� #,A%<"G& >�=�*+ !�'&"!&��
� �"�?��-/��#'"'&��, '� %�;# >��;%/'#1 ,"�%)"%& >�/)#'%''�<� �"�?"
'" /#�&"'?## >�=��1 �#/#���&#, #+ ��&�%)" )"$% ��%<� ,"!"')#�"%&�= >�%-
�;%/��"'#%� (� 53% �;()"%�, n=131).

"#A�;BJ%% )#�;� !�'&"!&�� �%D/( �"�?"�# �&�%)%'� � &%+ �;()"=+,
!�</" �'# ��A#�"G&�= '" ()"�&!% �%?%>&#�'�1 �"�!#. 
��#'"'& "!&#�'�
�&<�'=%& !�'!(�%'&�� �& !(�&", >�/ !�&��*� �"�>�;"<"%&�= (A%D#$% �"�-
!#, '� >�/)#'%''*% �"�?* �&"�"G&�= #�>�;B,��"&B ;GA(G ��,��D'��&B
>�#A;#,#&B�= ! �"�!% # �>"�#&B�= � '%1. �%� '% �%'%%, >�%#�($%�&�� �
�A;"/"'## �"�!�1 ��%</" ��&"%&�= ," /��#'"'&��.

���=/�! /��#'#���"'#= ��%/# �"�?�� '% �%'=%&�=, %�;# ���&"� <�(>-
>#���!# ("<�%<"?##) ��&"%&�= >��&�=''*�. � �/'�1 #, >�/�A'*+ "<�%<"?#1,
���&�=$%1 #, '%�!�;B!#+ �"�?��, /�" �"�?" ,"'#�";# >�;�D%'#% /��#'"'-

�#�. 3.7.1. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1-
�&�#1 �%D/( �,���;*�# ���A=�# <��'�1 ��#'!#,
Microcavia australis, � �/'�>�;*+ # �",'�>�;*+ /#-
"/"+. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%-
<"'#% !�'&"!&��, III — �#&(";#,��"''*% "<�'#�&#-
)%�!#%, IV — �#��;GA#�*% (>�: Rood, 1972).
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&" # �(A/��#'"'&" � &%)%'#% /;#&%;B'�<� >%�#�/" — � ">�%;= >� /%!"A�B.
���;% ��,�A'��;%'#= '"A;G/%'#1 � @%��";% �;%/(G$%<� <�/" �A'"�(D#-
;��B #�)%,'��%'#% 7&#+ �"�?��, " /��#'"'&�� � <�(>>#���!% �&"; �"�%?,
�"'%% ,"'#�"�J#1 &�%&BG >�,#?#G � #%�"�+##.

Z"�"!&%� �,"#���&'�J%'#1 �%D/( �,���;*�# �"�!"�# ,"�#�#& �&
�'�<#+ @"!&����. �A*)'� !"D/"= �"�!" ,"'#�"%& �A���A;%''*1 ()"�-
&�! �A#&"'#= # �%/!� �A$"%&�= � /�(<#�# ���A=�# ���%<� >�;". %�'�-
<�)#�;%''*% !�'&"!&*, � &�� )#�;% � >�;(�,���;*�# # ��;�/*�# �"�-
!"�#, )"$% ��%<� A*�"G& "<�%��#�'*�# (�#�. 3.7.1). �"!�% >��%/%'#%
��D'� #'&%�>�%&#���"&B !"! &%��#&��#";B'�%, &.%. ��=,"''�% � �+�"'�1
&%��#&��##. "�=/( � 7&#�, #,�%�&'* �#&("?##, !�</" /�% #;# &�# !���=-
$#% �"�!# D#;# >�/ �/'#� !(�&�� # ,"'#�";# �A$#1 ()"�&�! �A#&"-
'#=. ��# ��&�%)% �'# �A'G+#�";# /�(< /�(<" ('",�-'",";B'*1 !�'&"!&),
'%�%/!� �#/%;# A�! � A�! (�!()#�"'#%) # )#�&#;# /�(< /�(<" (";;�<�(-
�#'<). ��# ����%�&'�� �A#&"'## �"�!# !���#;# ��;�!�� '% &�;B!�
���#+, '� # )(D#+ /%&%'*J%1. ��/�A'*% �,"#���&'�J%'#= (�&"'"�;#-
�"G&�=, >�-�#/#���(, ��%/# ��/�&�%''*+ ���A%1 ('">�#�%�, �%D/(
�"&%�BG # %% �,���;�1 /�)%�BG ;#A� �%D/( �%�&�"�#). � �/'�1 #, <�(>>,
�AU%/#'=�J%1 &�%+ �"��!, '"#A�;%% &%�'*% # �#��;GA#�*% �&'�J%'#=
�;�D#;#�B �%D/( /�(�= �"�!"�#, # �'# '%�%/!� >�%�;%/��";# &�%&BG,
!�&��"=, � ���G �)%�%/B, #,A%<";" >�=�*+ !�'&"!&�� � >%��*�# /�(�=.
�"!#� �A�",��, '%!�&���% >�/�A#% #%�"�+## ��D%& (�&"'"�;#�"&B�= #
��%/# �"��!.

�,"#��/%1�&�#=, ,"�%<#�&�#���"''*% �%D/( ���A=�# >��&#��>�;�D-
'�<� >�;", A*;#, !"! >�"�#;�, �#��;GA#�*�# (� 98.4% �;()"%�, n=232), #
#+ #'#?#"&��"�# )"$% ��%<� �*�&(>";# �"�?* (�#�. 3.7.1). �&'�J%'#%
�,���;*+ �"�?�� ! >�;(�,���;*� # =;��*� �"�!"� A*;� '%1&�";B'*�, #
� 7&�� �;()"% �,"#��/%1�&�#= �%D/( ���A=�# >��&#��>�;�D'�<� >�;" A*;#
!�"&!���%�%''*�#. �"�?* <��",/� )"$% !�'&"!&#���";# � A%�%�%''*�#
#;# !���=$#�# �"�!"�# # ��<;# '%�&;()'� '"+�/#&B�= '" #+ ()"�&!"+ �A#-
&"'#= � &%)%'#% �'�<#+ )"���.

�,"#��/%1�&�#= �%D/( �,���;*�# �"�?"�# # /%&%'*J"�# A*;# >�%-
#�($%�&�%''� �#��;GA#�*�#: #, 119 ,"�%<#�&�#���"''*+ !�'&"!&��
;#JB �/#' �&'%�%' ! "<�'#�&#)%�!#� (!�"&!���%�%''�% >�%�;%/��"'#%).

�"�!# /�(D%;GA'� �&'��=&�= ! ���#� /%&%'*J"�, '� ;#JB /� >�=�;%-
'#= �)%�%/'�<� �*��/!". ���;% 7&�<� �&'�J%'#% ! >�/���J%�( ��;�/'=!(
!"�/#'";B'� �%'=%&�=, # �"�!" "<�%��#�'� >�%�;%/(%& /%&%'*J%1 #, >%�-
��<� �*��/!", %�;# &% �!",*�"G&�= >�A;#,��&#.

�%��(G '%/%;G >��;% >�=�;%'#= '" ��%& /%&%'*J#, !"! >�"�#;�, '%
(/";=G&�= �& ��'��'�<� (A%D#$" (!(�&"), �A*)'� �"�>�;"<"G$%<��= �
?%'&�% �"&%�#'�!�<� ()"�&!" (+�&= �&�%)%' @"!&, !�</" �/#' #, /%&%'*J%1
� ��,�"�&% &�%+ /'%1 >�%/>�#'=; >�>*&!( �&�1&# �& !(�&" '" 50 �). ��#
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>�=�;%'## �"�!# /%&%'*J# >�/A%<"G& ! '%1 # '")#'"G& ���"&B ��;�!�.
��;# /�% #;# &�# �"�!# D#�(& >�/ �/'#� !(�&��, �'# ��<(& !���#&B ��;�-
!�� '% &�;B!� ���#+, '� # )(D#+ /%&%'*J%1. ��# 7&�� !"D/"= �"�!" �"�>�,-
'"%& ���#+ /%&%'*J%1, " '" )(D#+ ��D%& �%"<#���"&B "<�%��#�'�.

� /%&%'*J%1 #, �/'�<� �*��/!" �&�%)"%&�= �*��!"= )"�&�&" �#��;G-
A#�*+ !�'&"!&��, � &�� )#�;% '",�-'",";B'*+, '";%,"'#1 '" >"�&'%�", �!(-
)#�"'#1, " &"!D% #<���*+ >�%�;%/��"'#1.

� ��,�"�&% �& �/'�1 /� /�(+ '%/%;B ��;�/*% ,�%�B!# ��<(& �;%/��"&B ,"
�"�!�1, (/";=�B �& ��'��'�<� (A%D#$" '" ,'")#&%;B'�% �"��&�='#%. ��;�-
/*% �"�!# � 7&�� ��,�"�&% �&"'��=&�= �%!�(";B'� >�#�;%!"&%;B'*�# /;=
�,���;*+ �"�?��, # >��;%/'#% '%�%/!� /%;"G& >�>*&!# �>"�#�"&B�= � '#�#.
� /�(+'%/%;B'�� ��,�"�&% /%&%'*J# '")#'"G& #�>*&*�"&B '%+�"&!( ��;�-
!", >�;()"%��<� �& �"&%�#, # 7&� ��D%& �&"&B >�#)#'�1, >����?#�(G$%1
>�/�"�&"G$#+ /%&%'*J%1 ���"&B ��;�!� ( !"!�1-;#A� /�(<�1 �"�!# � A�-
;%% >�,/'#� �*��/!��. ��!","&%;B'�, )&� � 7&�� �;()"% '#!"!#+ !�'@;#!-
&�� �%D/( �"�!"�# # /%&%'*J"�# '% >��#�+�/#&. � /%&%'*J%1 �&"�J% &�%+
'%/%;B ��,'#!"G& >%��*% !�'@;#!&* � �,���;*�# ���A=�#. �'# '% ��&"�-
;=G& >�>*&�! ���"&B ��;�!� ( ���%1 �"&%�#, # 7&� '%#,�%''� �*,*�"%&
"<�%��#�'(G �%"!?#G � %% �&���'*.

� ��,�"�&% �!�;� �%�=?" ��;�/*% ���A# ,"'#�"G& �A���A;%''*% ()"-
�&!# �A#&"'#= � >�/+�/=$#� (A%D#$%�-!(�&��. �+ /";B'%1J"= �(/BA" �
,'")#&%;B'�1 �%�% ,"�#�#& �& >;�&'��&# >�>(;=?##. � >��%;%'#=+ � �*-
��!�1 >;�&'��&BG ��;�/'=! �*'(D/%' �#<�#���"&B, # 7&� �%,!� >��*J"-
%& �%��=&'��&B %<� <#A%;#. ��# '#,!�1 )#�;%''��&# ��;�/*% �"�!# ��<(&
�A�",��*�"&B &%�'*% "���?#"?## �� ���#�# �"&%�=�#, # >�,/'%%, � �;()"%
<#A%;# �,���;�1 ���A#, “('"�;%/��"&B” �"&%�#'�!#1 ()"�&�!. ��;(�,���-
;*% �"�?* )"$% ��%<� �#<�#�(G&, # ��'��'�1 >�#)#'�1 #+ �"��%;%'#=
=�;=%&�= "<�%��#�'�% �&'�J%'#% �� �&���'* �,���;*+ ���A%1. � �%,(;B&"&%
��;�/*% �#<�#�(G$#% �"�?* �&"'��=&�= D%�&��1 +#$'#!�� <��",/� )"$%,
)%� �"�!#.

��;%�*% #��;%/��"'#= /�>�;'%'* '"A;G/%'#=�# ," <�(>>�1 �,���-
;*+ ���A%1, >��%$%''*+ � '%A�;BJ(G ��;B%�( (Rood, 1972). �'# >�!","-
;#, )&� �%"!?#= �%,#/%'&�� '" >�/�"D#�"%�*+ “)(D"!��” ,"�#�#& �& #+
>�;���1 >�#'"/;%D'��&#. �"�?*-�%,#/%'&* �#��;GA#�� �&'��#;#�B !
>�/�"D%''*� �"�!"� # >*&";#�B �>"�#�"&B�= � '#�#, &�</" !"! �"�!#-
�%,#/%'&* '%#,�%''� "&"!��";# ��%+ “)(D"!��” ���%<� >�;". “�(D"!#”
'#!�</" '% >*&";#�B "!&#�'� �A���'=&B�= # �>"�";#�B A%<�&���, ,"A#�"-
=�B '" �%&�# �"�&($%<� � ��;B%�% !(�&"�'#!".

��/��/= #&�< 7&#� #��;%/��"'#=�, ��&"%&�= >�/)%�!'(&B, )&� >���&�"'-
�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 <��'�1 ��#'!# +���J� "/">&#��-
�"'" ! (�;��#=�, � !�&��*+, #,-," ,'")#&%;B'�<� >�%��" +#$'#!��, >��#�+�/#&
(�!��%''�% �A'��;%'#% ���&"�" >�>(;=?## (Rood, 1970). �<�%��#�'�% >��%/%-
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'#% �"���"&�#�"%&�= !"! �%+"'#,� �%<(;=?## >���&�"'�&�%''�<� �"�>�%/%;%-
'#= �,���;*+ ���A%1 # �&#�(;=?## �"��%;%'#= ��;�/'=!". �,"#���&'�J%'#=
�%D/( �,���;*�# �"�!"�# ��'��"'*, !"! >�"�#;�, '" &%��#&��#";B'�� /�-
�#'#���"'##. �%�"�+#= /��#'#���"'#= ��%/# �"�?�� �>&#�#,#�(%& �#�&%�(
�>"�#�"'#=, >�# !�&���1 �"!�#�";B'*1 �%>��/(!&#�'*1 (�>%+ >�;()"G& ���-
A# �&"�J%<� ��,�"�&". �,-," �*��!�<� (���'= ��%�&'��&# �"�?�� � "<�%<"?#=+
>��#�+�/#& �%<(;=�'"= ��%'" /��#'"'&��, # '#,!��"'<��*% ���A# �� ��%�%-
'%� >�;()"G& ��,��D'��&B ,"'=&B �*��!�% #%�"�+#)%�!�% >�;�D%'#%. �#��-
;GA#�*% �,"#��/%1�&�#= �%D/( >�;��*�# >"�&'%�"�# �A%�>%)#�"G& �"!�#-
�";B'*1 (�>%+ �",�'�D%'#=. �"�!# �>"�#�"G&�= � ;GA*�# �"�?"�# � ���&"-
�% "<�%<"?#1. �/">&#�'*�# =�;=G&�= # �>�%/%;%''*% @���* !��>%�"?##:
�!()#�"'#% ���A%1 � (A%D#$"+ � '%>�<�/(, "!(�&#)%�!"= �#<'";#,"?#= >�#
>�=�;%'## +#$'#!", �,"#�'*% ��?#";B'*% )#�&!#. ����% &�<�, '%!�&��*% (>�-
�#/#���(, ��/�&�%''*%) �"�!# ��<(& ,"'#�"&B �A$#1 ()"�&�! �A#&"'#= #
����%�&'� �*!"��;#�"&B >�&���&��, +�&= "/">&#�'*1 ��*�; &"!�<� >��%/%'#=
'% �>�;'% >�'=&%'. � �/'�1 �&���'*, /�>�;'#&%;B'*% >��?## ��;�!", >�;()"-
%�*% /%&%'*J"�# �& >�#%�'�1 �"&%�#, (�!��=G& &%�>* #+ ���&". ����% &�<�,
( /%&%'*J%1, ��&"�J#+�= A%, �"&%�# (� �;()"% %% <#A%;#), (�%;#)#�"G&�=
J"'�* '" �*D#�"'#%. � /�(<�1 �&���'*, >�#%�'"= �"&B, �*!"��;#�"G$"=
)(D#+ /%&%'*J%1, � !"!�1-&� �%�% ;#J"%& ��;�!" ���1 ��A�&�%''*1 �*��/�!.
� 7&�1 �#&("?## "<�%��#�'��&B �"�!# >� �&'�J%'#G ! )(D#� /%&%'*J"�
��D%& �"���"&�#�"&B�= !"! >��%/%')%�!#1 �%+"'#,�, �>���A�&�(G$#1 �*-
D#�"'#G %% >�&���&�" (Rood, 1970).


#!"= ����!"= ��#'!" Cavia aperea, �"�>���&�"'%''"= � �*��!�&�"�-
'*+ �&%>=+ (>"�>"�"+) ��",#;##, �"�"<�"= # ��<%'&#'* — #�!;G)#&%;B-
'� ,%;%'�=/'*1 �#/, �>���A'*1 �",�'�D"&B�= !�(<;�<�/#)'�, �/'"!� >#!
�",�'�D%'#= >�#+�/#&�= '" �%�%''#% �%�=?*. �%�%�%''��&B /;#&�= 67–68
/'%1. �#�;� /%&%'*J%1 � �*��/!"+ �"�B#�(%& �& 1 /� 6, # � ��%/'%� ���&"�-
;=%& 2.2 (Rood, 1972).

���;%/��"'#%, >���%/%''�% � 1966–1967 <<. � ��<%'&#'% (Rood, 1972), �
#�>�;B,��"'#%� '"A;G/%'#1 ," �%)%'*�# ,�%�B!"�# '" >;�$"/!% �*;��"
�",�%��� �!�;� 1.2 <", " &"!D% � ��;B%�"+ 5�5 �, >�!",";�, )&� �,���;*%
�"�?* ,"'#�"G& ()"�&!# �A#&"'#= >;�$"/BG � ��%/'%� 1387±219 �2 (n=9),
" �"�!# — 1173±164 �2 (n=8). �)"�&!# �"�?�� # �"��!, �"�'� !"! # ���A%1
�/'�<� >�;", >%�%!�*�";#�B � ,'")#&%;B'�1 �&%>%'#; >�;'��&BG �A���A-
;%''�<� ()"�&!" '% �A'"�(D%'� '# ( �/'�<� ,�%�B!". �"�>�;�D%'#% ()"�&-
!�� �A#&"'#= ��&"�";��B '%#,�%''*�, %�;# A#�&�>*, >� &%� #;# #'*�
>�#)#'"� ('">�#�%�, ��;%/�&�#% #'&%'�#�'�<� �*>"�" �!�&"), '% '"�(J"-
;#�B. � �=/% �;()"%� �&�%)%'� ��%$%'#% ()"�&!�� �A#&"'#= '" 40–60 � >�
�%�% �*%/"'#= '"#A�;%% >�%/>�)#&"%�*+ !�����*+ �"�&%'#1.

�"! >�!",";# '"A;G/%'#=, �,���;*% ���A# '%�%/!� !���=&�= <�(>>"�#,
>�# 7&�� #'/#�#/(";B'"= /#�&"'?#= �%D/( '#�# '%�%/!� ���&"�;=%& ��%<�
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1–2 �%&�". �,-," �*��!�1 # <(�&�1 �"�&#&%;B'��&#, >��#,�"�&"G$%1 '" >;�-
$"/!% �*;��", ," �%�B >%�#�/ '"A;G/%'#1 ,"�%<#�&�#���"'� ;#JB 24 !�'-
&"!&". ��;BJ#'�&�� �,"#��/%1�&�#1 �&�%)%'� �%D/( �,���;*�# ���A=�#
�/'�<� >�;", " &"!D% �%D/( �"�!"�# # >�;(�,���;*�# ,�%�B!"�#. ��%/#
"<�'#�&#)%�!#+ �,"#��/%1�&�#1 >�%�A;"/";# >�%�;%/��"'#= # #,A%<"'#%
!�'&"!&��. �+�"&!( �"�?�� '"A;G/";# ;#JB � �/'�� �;()"% — � >�#�(&-
�&�## �%?%>&#�'�1 �"�!#.

"A;G/%'#= � ��;B%�"+ (Rood, 1972) >�!",";#, )&� ( �"�?�� (�&"'"�-
;#�"%&�= ;#'%1'"= #%�"�+#= /��#'#���"'#=, # � '%!�&��*+ �#&("?#=+
>��#�+�/#& ��%'" /��#'"'&��. � �/'�� �;()"% ,"�%<#�&�#���"'� #,�%-
'%'#% #%�"�+#)%�!�<� �&"&(�" ( /�(+ �"�?�� � ��,�"�&% �&"�J% 6 �%�=-
?%�, ��%/# !�&��*+ �/#' A*; /��#'"'&��, " /�(<�1 �(A/��#'"'&��. �%-
�%, /�" �%�=?" /��#'"'& A*; ��%$%' �(A/��#'"'&��, '"A�"�J#� /�-
>�;'#&%;B'*1 �%�, >�%�*J"G$#1 �%� /��#'"'&". � /�(<�� �;()"% �"D-
'(G ��;B �*<�"; @"!&�� >�%/�"�#&%;B'� ����%''�<� >���&�"'�&�". �
��;B%�( �*>(�&#;# �"�?"-“)(D"!"”, �%� !�&���<� '" 200 < >�%���+�/#;
�%� /��#'"'&" � <�(>>% �%,#/%'&��. “�(D"!” A*; '%�%/;%''� "&"!��"'
A�;%% �%;!#� /��#'"'&�� # /�;<�% ��%�= ,"'#�"; >�/)#'%''�% >�;�-
D%'#% � <�(>>#���!%, �/'"!� )%�%, 7 �%�=?%� �&"; /��#'"'&��. ��;#
���&"� <�(>>* ��&"%&�= >��&�=''*�, >��=/�! #%�"�+## ��%/# �"�?��
�A*)'� '% �%'=%&�=.

�,���;*% �"�!# � ��;B%�'*+ <�(>>#���!"+ !�"1'% "<�%��#�'� �%"<#��-
�";# /�(< '" /�(<", # ( '#+, !"! # ��%/# �"�?��, (�&"'"�;#�";"�B ;#'%1'"=
#%�"�+#= /��#'#���"'#=, >��=/�! !�&���1 >�)&# '% '"�(J";�=. ��?#-
";B'*% )#�&!# � ��;B%�'*+ <�(>>#���!"+ A*;# �%/!#�#.

� >%�#�/ �>"�#�"'#1 '" ()"�&!% �%?%>&#�'�1 �"�!# ��A#�"%&�= '%�!�;B-
!� �"�?��, # /��#'#�(G$#1 �"�%? "<�%��#�'� �%"<#�(%& '" >�#A;#D"G-
$#+�= ! �"�!% '#,!��"'<��*+ ��>%�'#!��, �&<�'== #+ '" '%!�&���% �"��&�=-
'#%. ���!�;B!( /��#'"'& '%�%/!� ,"'=& >�%�;%/��"'#%� !�'!(�%'&��, '#,!�-
�"'<��*% �"�?* � %<� �&�(&�&�#% >�#A;#D"G&�= ! �"�!% # �>"�#�"G&�= �
'%1. �%� '% �%'%%, /��#'"'& )"$% !�'&"!&#�(%& � �"�!�1 # �>"�#�"%&�= >%�-
�*�. ���;% (�>%J'�<� �>"�#�"'#= �' (+�/#&, # %<� �%�&� ,"'#�"G& >�/)#-
'%''*% �"�?*. �'# >��&�=''� >�%�;%/(G& �"�!(, # !�</" �'" ��&"'"�;#�"%&-
�=, �>"�#�"G&�= � '%1. � #&�<%, � �"�!�1, >��#�� /��#'"'&", �>"�#�"%&�= #
A�;BJ#'�&�� >�/)#'%''*+ �"�?��.

� '"A;G/%'#=+ ," ��;B%�'*�# <�(>>#���!"�# (�&"'��;%'�, )&� �%"!?#=
�"�?��-�%,#/%'&�� '" >�/�"D#�"%�*+ �"�?��-“)(D"!��” !�"1'% "<�%��#�-
'". �"�!# &"!D% '">"/";# '" >�/�"D#�"%�*+ “)(D"!��” ���%<� >�;". ���%/%-
'#% �"�?�� >� �&'�J%'#G ! '%,'"!��*� �"�!"� A*;� "�A#�";%'&'*�: >%-
�#�/#)%�!#% >�>*&!# ! �"/!"� ��%'=;#�B "&"!"�# # >�%�;%/��"'#%�.

� /�(<�� #��;%/��"'## >����/#;# '"A;G/%'#= ," <�(>>#���!�1 #, )%-
&*�%+ �"�?�� # /�(+ �"��! � ��;B%�% >;�$"/BG 16 �2 (Sachser, Hendrichs,
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1982). �" �)%& "!&#�'�<� �",�'�D%'#= )#�;%''��&B <�(>>#���!# )%�%, /�"
<�/" (�%;#)#;"�B /� 50 ���A%1. �"�?* "!&#�'� (+"D#�";# ," �%?%>&#�'*-
�# # '%�%?%>&#�'*�# �"�!"�# # �AU%/#'=;#�B � >�/<�(>>*, �&/"�"�J#%
>�%/>�)&%'#% �>�%;%;%''*� >"�&'%�"�. � !"D/�1 >�/<�(>>% �*/%;=;�=
/��#'"'&, !�&��*1 ��'�>�;#,#���"; �"��!, '"+�/=$#+�= � ���&�='## 7�&-
�(�", �&/"�"= #� ���A�% >�%/>�)&%'#%. �"�!# &"!D% >�%/>�)#&";# �>"�#-
�"&B�= � �>�%/%;%''*�# �"�?"�#. � "<�'#�&#)%�!#+ �,"#��/%1�&�#=+ �'#
��<;# �/%�D#�"&B �%�+ '"/ '#,!��"'<��*�# ���A=�# /�(<�<� >�;". � '%!�-
&��*+ �;()"=+ �%D/( >�;��*�# >"�&'%�"�# >�//%�D#�";#�B �&'��#&%;B-
'� (�&�1)#�*% ��?#";B'*% ��=,#, ��+�"'=�J#%�= '" >��&=D%'## ��%<� >%-
�#�/" '"A;G/%'#1 (27 �%�=?%�), +�&= � ?%;�� 7&� '% +"�"!&%�'� /;= >�%/�&"-
�#&%;%1 ��/" Cavia.

� ?%;��, >���&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1 C.
aperea ��D'� >�%/�&"�#&B � �#/% �#�&%�* "<�%<"?#1 �,���;*+ �",'�>�-
;*+ ���A%1 � )"�&#)'� #;# >�;'��&BG >%�%!�*�"G$#�#�= ()"�&!"�# �A#-
&"'#=. � 7&#+ "<�%<"?#=+ # ( �"�?��, # ( �"��! (�&"'"�;#�"%&�= #%�"�+#=
/��#'#���"'#=. 
��#'"'&"�# �A*)'� �&"'��=&�= ���A# �&"�J%<� ��,�"-
�&", �&;#)"G$#%�=, ! &��( D%, A�;%% !�(>'*�# �",�%�"�#. �"�?*-/��#-
'"'&* >�;()"G& �>�%/%;%''�% >�%#�($%�&�� � �>"�#�"'#=+ � �"�!"�#,
�/'"!� # '#,!��"'<��*% �"�?* >�#'#�"G& "!&#�'�% ()"�&#% � �",�'�D%-
'##. �>�%/%;%''(G ��;B � �%<(;=?## �>"�#�"'#1 #<�"%& >�%/>�)&%'#%
>�;���<� >"�&'%�" �� �&���'* �"��! (Rood, 1972).

�+�/'*% )%�&* >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* �A'"�(D#-
�"G&�= # ( ����!�1 ��#'!#, Cavia porcellus, �"�>���&�"'%''�1 � �%'&�";B-
'�1 # �D'�1 ��%�#!%, �/'"!� ( 7&�<� �#/" %�&B �($%�&�%''�% �&;#)#%:
�,���;*% �"�!#, !"! >�"�#;�, #<'��#�(G& /�(< /�(<", # "<�%��#�'*% �,"#-
��/%1�&�#= �%D/( '#�# �%/!#, >�7&��( #%�"�+#= /��#'#���"'#= (�&"-
'"�;#�"%&�= &�;B!� ��%/# �"�?�� (Rood, 1972).

"A;G/%'#= ," <�(>>#���!�1 #, J%�&# �"�?�� # ���B�# �"��! � ��;B-
%�% >;�$"/BG 144 �2 (Fuchs, 1980) >�!",";#, )&� �� ��%�= �&/*+" ,�%�B!#
)"�&� �!()#�";#�B /�(< � /�(<��, '� �,"#�'*% ��?#";B'*% )#�&!# A*;#,
&%� '% �%'%%, �%/!#�#. �,"#��/%1�&�#=, ,"�%<#�&�#���"''*% �'% >%�#�-
/�� �&/*+", �&'��#;#�B, � ��'��'��, ! "<�'#�&#)%�!#�, # ��%/# '#+ >�%�A-
;"/";#, <;"�'*� �A�",��, (<��D"G$#% �*>"/* (&�;)!# <�;���1) # >�%�;%-
/��"'#=. �*>"/* )"$% �&�%)";# �� �,"#��/%1�&�#=+ �"�?�� — � ��%/'%�
21.6/���AB; ( �"��! )"�&�&" !�'&"!&�� >�/�A'�<� ��/" A*;" �($%�&�%''�
'#D% — � ��%/'%� 6.9/���AB. ��%�;%/��"'#= &"!D% )"$% �&�%)";# � /#"/"+
�"�?�� (� ��%/'%� 30.0/���AB); ( �"��!, ���&�%&�&�%''� — 6.6/���AB. �"�-
!#, � A�;BJ#'�&�% �;()"%�, >�%�;%/��";# ����/#)%1 '% ���%<�, " >��&#��-
>�;�D'�<� >�;".

��?#�<�"��" '" �#�. 3.7.2 #;;G�&�#�(%& #%�"�+#G /��#'#���"'#= ��%-
/# �"�?��, �*=�;%''(G '" ��'��"'## "'";#," 177 ,"�%<#�&�#���"''*+ >�%-
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�;%/��"'#1. � 7&�1 <�(>>#���!% �"�%?
d, #'#?##���"�J#1 61% >�%�;%/��"-
'#1, A*; /��#'"'&��. �($%�&�%''�1
"�#��%&�## �� �,"#��/%1�&�#=+ /�(-
<#+ �"�?�� '% �*=�;%'�, # 7&� �&;#)"-
%&�= /"''*+, >�;()%''*+ � /�(<�� #�-
�;%/��"'## (Rood, 1972). 
��#'#�(G-
$#1 �"�%? '"#A�;%% "!&#�'� (+"D#-
�"; ," �"�!"�# # �� ��%�= �>"�#�"'#1
�&<�'=; /�(<#+ �"�?��. �$% �/'" ���-
A%''��&B, +"�"!&%�#,(G$"= >��%/%'#%
/��#'#�(G$%<� �"�?", ,"!;G)";"�B
� &��, )&� �' )"$% /�(<#+ '"+�/#;�= �
��'��'�� (A%D#$%, �"�>�;"<"�J%�-
�= � ?%'&�% ��;B%�*.

��;%% >�/��A'*+ /"''*+ � >��-
�&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >�>(;=?#1 C. porcellus '% �A'"�(-
D%'�.

�(#, Galea musteloides, �"�>���&-
�"'%'" � ��;#�##, ��<%'&#'% # �%�(,
'"�%;=%& !"�%'#�&*% A#�&�>* # �",-
�'�D"%&�= !�(<;*1 <�/, �/'"!� >#!

�",�'�D%'#= >�#+�/#&�= '" �%�'( # ;%&� (� �%'&=A�= >� @%��";B). �%�%�%'-
'��&B /;#&�= 54.0±1.5 /'= (n=40). �#�;� /%&%'*J%1 � �*��/!"+ �"�B#�(%& �&
1 /� 5, # � ��%/'%� ���&"�;=%& 2.7±0.1, n=69 (Rood, 1972; Künkele, Hoeck,
1995).

���;%/��"'#%, >���%/%''�% � 1965-1967 <<. � ��<%'&#'% (Rood, 1972), �
#�>�;B,��"'#%� �#,(";B'*+ '"A;G/%'#1 ," �%)%'*�# ,�%�B!"�# '" !"�%-
'#�&�� ()"�&!% >;�$"/BG �!�;� 0.1 <", " &"!D% � ��;B%�"+ >;�$"/BG 25 �2,
>�!",";�, )&� �,���;*% ���A# ,"'#�"G& >%�%!�*�"G$#%�= ()"�&!# �A#&"-
'#=, >�# 7&�� �&%>%'B >%�%!�*�"'#= �*��!" '% &�;B!� ( �"�?�� # �"��!, '�
# ( ���A%1 �/'�<� >�;". � '%!�&��*+ �,���;*+ �"��!, ,"'#�"�J#+ >%�%-
!�*�"G$#%�= ()"�&!# �A#&"'#= # #�>�;B,��"�J#+ �/'� �A$%% (A%D#$%,
�&�%)%'� ����%�&'�% �*!"��;#�"'#% �*��/!��.

� �,���;*+ �"�?�� � >%�%!�*�"G$#�#�= ()"�&!"�# �A#&"'#= @���#-
�(%&�= ;#'%1'"= #%�"�+#= /��#'#���"'#=. �� �,"#��/%1�&�#=+ >"�&'%���
>�%�A;"/"G& &"!#% 7;%�%'&* >��%/%'#=, !"! >�%�;%/��"'#% (( /��#'"'&��)
;#A� #,A%<"'#% !�'&"!&�� (( >�/)#'%''*+). �"�?* �&"�J%1 ��,�"�&'�1 !"-
&%<��## (6 �%�=?%� # A�;%%) /��#'#���";# '"/ �;"/J#�# (�& 3 /� 6 �%�=-
?%�). ���=/�! /��#'#���"'#= � <�(>>#���!"+ �"�?�� ��&"�";�= '%#,�%'-
'*� '" >��&=D%'## ��%<� >%�#�/" '"A;G/%'#1 � ��;B%�"+ (�!�;� >=&# �%-

�#�. 3.7.2. ��?#�<�"��" "<�%��#�'*+
�,"#��/%1�&�#1 J%�&# �"�?�� (a-f)
����!�1 ��#'!#, Cavia porcellus, �
��;B%�'�1 <�(>>#���!%. ��;$#'"
�&�%;�! >��>��?#�'";B'" )#�;(
#'#?##���"''*+ >�%�;%/��"'#1,
(!","''��( '" �&�%;!"+ (>�: Fuchs,
1980).
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�=?%�). �%,!�% ��,�"�&"'#% "<�%��#�'*+ �,"#��/%1�&�#1 ��%/# �"�?�� �&-
�%)%'� � >%�#�/* 7�&�(�" ( �"��!.

�#&(";#,��"''�% "<�'#�&#)%�!�% >��%/%'#%, � )"�&'��&#, >��&#���&�=-
'#% >"�&'%��� � (<��D"G$#+ >�,"+, A�;%% +"�"!&%�'� /;= >��%/%'#= �"��!.
�&'�J%'#= /��#'#���"'#=->�/)#'%'#= ��%/# ���A%1 7&�<� >�;" '% A*;#
�&"A#;B'*�#. �"!&#�(G$#% �"�!# �&;#)";#�B >��*J%''�1 "<�%��#�'��-
&BG # )"$% ,"'#�";# /��#'#�(G$%% >�;�D%'#%.

�,���;*% �"�!# A*;# "<�%��#�'*�# >� �&'�J%'#G ! ��;�/*� ���-
A=� ;GA�<� >�;", &�</" !"! ( �,���;*+ �"�?�� "<�%��#�'��&B >��=�;=;"�B
&�;B!� � !�'&"!&"+ � ��;�/*�# �"�?"�#, '� '% �"�!"�#. �,���;*% �"�?*
'")#'"G& >�%�;%/��"&B ��;�/*+ �"�?�� � ��,�"�&% �!�;� 1 �%�=?". ��?#-
";B'*1 �&"&(� ��;�/*+ ���A%1 �� ��%�%'%� >��*J"%&�=, # �'# /��&#<"-
G& �%�J#'* #%�"�+## � ��,�"�&% �&"�J% 6 �%�=?%�.

"A;G/%'#= ," <�(>>�1 �,���;*+ ���A%1, >��%$%''*+ � ��;B%�( (Rood,
1972), >�!",";#, )&� �%"!?#= �%,#/%'&�� '" >�/�"D#�"%�*+ “)(D"!��” A*;"
'%#,�%''� "<�%��#�'�1, ���A%''� >� �&'�J%'#G ! ���A=� ���%<� >�;".
��;# �/'�<� #, �%,#/%'&�� (/";=;# #, ��;B%�* '" '%�!�;B!� /'%1, " ,"&%�
��,��"$";# �A�"&'�, %<� ��&�%)";# !"! “)(D"!"”.

��"�'#�"= ��?#";B'(G ��<"'#,"?#G �",'*+ >�%/�&"�#&%;%1 �%�%1-
�&�" Caviidae, �;%/(%& ���A� >�/)%�!'(&B, )&� /;= A�;BJ#'�&�" �#/�� +"-
�"!&%�'" )"�&"= ��%'" ���&"�" >�>(;=?## #,-," �*��!�<� (���'= ��%�&-
'��&#, # 7&#� �AU=�'=%&�= �&�(&�&�#% >��)'*+ ��?#";B'*+ ��=,%1. �#�&%-
�" �>"�#�"'#= — >�%#�($%�&�%''� >���#�!(#&%&. �<�%<"?## �",'�>�-
;*+ ���A%1 @���#�(G&�= '" ��'��% ����%�&'�<� #�>�;B,��"'#= !����-
�*+ �%�(����, '� '% A;"<�/"�= >�#&=D%'#G >�;��. � >�/�A'*+ "<�%<"?#-
=+, ���A%''� ( C. aperea # C. porcellus, �A'"�(D#�"%&�= &"! '",*�"%�"=
“&=<" ! !�'&"!&"�” >�# !���%D!%. ����%�&'�% #�>�;B,��"'#% (A%D#$ &"!-
D% �>���A�&�(%& @���#���"'#G "<�%<"?#1, !"!, '">�#�%�, ( �"��! M.
australis, !�&��*% '% &�;B!� >�//%�D#�"G& �#��;GA#�*% �&'�J%'#= /�(<
� /�(<��, '� # ���A$" �*!"��;#�"G& >�&���&��. �"!#% <�(>>#���!#,
�%��=&'�, �A�",(G&�= '" ��/�&�%''�1 ��'��%, &.%. ( �"&%�# � /�)%�BG #;#
( �"��! #, �/'�<� �*��/!". �,���;*% �"�!# &�;%�"'&'� �&'��=&�= ! ���%-
�( >�&���&�( � ��,�"�&% /� 3 '%/%;B (>� !�"1'%1 �%�%, ( M. australis). �$%
�/#' &#> <�(>>#����! — "<�%<"?## �"�?��, )B# ()"�&!# >%�%!�*�"G&�=
� ()"�&!"�# '%�!�;B!#+ �"��!. � "<�%<"?#=+ �"�?�� (�&"'"�;#�"%&�=
#%�"�+#= /��#'#���"'#=. 
��#'#���"'#%, >�-�#/#���(, +"�"!&%�'� #
/;= �"��! C. aperea. ���=/�! /��#'#���"'#= '% �%'=%&�= '" >��&=D%'##
/;#&%;B'�<� >%�#�/", %�;# '% >��#�+�/#& '#!"!#+ #,�%'%'#1 � ���&"�%
<�(>>#���!#. ���%/%'#% !"D/�1 ���A#, %% ��;B � ���A$%�&�% # �%>��/(!-
&#�'*1 (�>%+ �� �'�<�� ,"�#�=& �& ��?#";B'�<� �&"&(�". �%,#/%'& +���-
J� ,'"!�� �� ���#�# A;#D"1J#�# ���%/=�#, # �,"#��/%1�&�#= �%D/(
'#�# ,"�#�=& �& >�%/J%�&�(G$%<� ��?#";B'�<� �>*&". ��/)#'%''*% ���-
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A# #,A%<"G& !�'&"!&�� � /��#'"'&"�#, # 7&� �>���A�&�(%& �'#D%'#G �#�-
!" >�;()%'#= &�"�� � "<�%��#�'*+ !�'@;#!&"+. �"�?* '% "<�%��#�'* >�
�&'�J%'#G ! �"�!"�, # '%�!�;B!� �"�?�� ��<(& �>"�#�"&B�= � �/'�1 �"�-
!�1, '"+�/=$%1�= � ���&�='## 7�&�(�". �,"#��/%1�&�#= �%D/( >�;��*�#
>"�&'%�"�# ( M. australis +"�"!&%�#,(G&�= !�"1'% '#,!�1 )"�&�&�1 "<-
�%��#�'*+ !�'&"!&��. ">��&#�, ( G. musteloides, C. aperea # C. porcellus
�%?%>&#�'*% �"�!# "<�%��#�'� �%"<#�(G& '" >�#A;#D"G$#+�= �"�?��.
�,���;*% �"�!# C. aperea # C. porcellus >� �&'�J%'#G ! ���%�( >�&��-
�&�( A�;%% "<�%��#�'*, )%� �"�!# M. australis # G. musteloides. � �"��!
M. australis # G. musteloides #,�%�&'* �;()"# ����%�&'�<� �*!"��;#�"-
'#= ��;�/'=!" (Künkele, Hoeck, 1995), &�</" !"! �"�!# C. aperea # C.
porcellus ��%</" �&�%�<"G& )(D#+ /%&%'*J%1. ��;"<"G&, )&� >�/�A'"= ��-
?#";B'"= ��<"'#,"?#= "/">&#���"'" ! �*��!��( (���'G ��%�&'��&# #
A*�&���( �A'��;%'#G ���&"�" <�(>>#����! � >�>(;=?#=+ �"����&�%'-
'*+ >�%/�&"�#&%;%1 �%�%1�&�" Caviidae (Rood, 1972).

3.8. �-�-F'"�� E#")-�DE, Capromyidae

� �%�%1�&�% +(&#%�*+ '"�)#&*�"%&�= A�;%% 20 �#/�� (��!�;��, 1977),
�/'"!� 7!�;�<#= # >��%/%'#% �'�<#+ #, '#+ #,()%'* �;"A�.

Z(&#= �'<�"+"�", Geocapromys ingrahami, �"'%% J#��!� �"�>���&�"-
'%''"= '" �"<"��!#+ ��&���"+, � '"�&�=$%% ��%�= �A#&"%& '" %/#'�&�%'-
'�� ��&���%, </% �&�(&�&�(G& !�'!(�%'&* # +#$'#!# (Howe, 1976). �&�&
!�(>'*1 &�"��=/'*1 <�*,(' "!&#�%' � '�)'�% ��%�= # >�%/>�)#&"%& !"-
�%'#�&*% A#�&�>*, #�>�;B,(= � !")%�&�% (A%D#$ �"�$%;#'* �%D/( !"�-
'%1. �",�'�D%'#% !�(<;�<�/#)'�%, A%�%�%''��&B /;#&�= �& 85 /� 120 /'%1,
# �"�!# � !"D/�� >��%&% >�#'��=& >� �/'��( /%&%'*J(. �'&%'�#�'��&B
�",�'�D%'#= � ?%;�� '#,!". ���!�;B!( /%&%'*J# ��D/"G&�= ,�%;*�#,
<'%,/��&��%'#% �&�(&�&�(%&. �&/%;B'*% ���A# � >�#��/% /�D#�"G& /� 6 ;%&
(Howe, Clough, 1971; Howe, 1976).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 +(&## �'<�"+"-
�" "/">&#���"'" ! >��&�=''� �*��!�1 >;�&'��&# '"�%;%'#= # �&�(&�&�#G
�%,!#+ !�;%A"'#1 )#�;%''��&#. 
";B'#% �#<�"?## � (�;��#=+ �&'��#&%;B-
'� '%A�;BJ�<� ��&���" #�!;G)%'*. � ��&���'�1 >�>(;=?## >�//%�D#�"-
%&�= �&'��#&%;B'*1 A";"'� �%D/( >;�&'��&BG '"�%;%'#= # /��&(>'*�#
!�����*�# �%�(��"�# (Clough, 1972).

"A;G/%'#= � >�#��/% ��#/%&%;B�&�(G&, )&� �,���;*% ���A# �&�%�=&-
�= ! �A���A;%'#G (Clough, 1972), �/'"!� >�# �*��!�1 >;�&'��&# '"�%;%'#=
�%D/( '#�# '%#,A%D'* �%<(;=�'*% !�'&"!&*. �,"#��/%1�&�#= >�# 7&��
��&"G&�= �>�;'% �#��;GA#�*�#, # "<�%��#�'*% !�'@;#!&* �%/!#. �;%/*
�"' # >�!(��� ( �,���;*+ ���A%1 '% �A'"�(D#�"G&�=. 
%&%'*J /%�D#&�=
�=/�� � �"&%�BG � &%)%'#% '%�!�;B!#+ '%/%;B >��;% >�=�;%'#= '" ��%& #
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>��&�=''� �;%/(%& ," '%1. �"�!" � �>�%/%;%''*+ �#&("?#=+ >��=�;=%& ,"-
$#&( � ���%� >�&���&�%.

"A;G/%'#= ," &�%�= <�(>>"�# (>� 3–4 �,���;*+ ���A# � !"D/�1) �
�*<���/!"+ >;�$"/BG �!�;� 35 �2 (Howe, 1976) >�!",";#, )&� �%>%�&("�
��?#";B'�<� >��%/%'#= ( +(&## �'<�"+"�" �>�;'% &#>#)%' /;= �'�<#+
<�*,('��: ��%/# �#��;GA#�*+ �,"#��/%1�&�#1 �&�%)%'* '",�-'",";B'*%
# '",�-"'";B'*% !�'&"!&*, �;%/��"'#%, >�/;%,"'#% >�/ >"�&'%�", ��?#-
";B'*% )#�&!#, � &�� )#�;% ";;�<�(�#'<; #, 7;%�%'&�� "<�'#�&#)%�!�<�
>��%/%'#= ,"�%<#�&�#���"'* >�,* (<��,*, '">��#'"G$#% A�!��*% �&�1-
!#, A�!�#���"'#% � �%�&#!";B'�1 �&�1!%, #,A%<"'#% !�'&"!&��, "&"!# #
>�%�;%/��"'#%.

�%��*% 1–2 /'= >��;% @���#���"'#= <�(>>* �&�%)";# "<�'#�&#)%�!#%
�,"#��/%1�&�#=, ��%/# !�&��*+ >�%�A;"/";# (<��D"G$#% >�,* # A�!�#��-
�"'#%. � �"�?�� �&'��#&%;B'� A*�&�� (�&"'��#;"�B #%�"�+#= /��#'#���"-
'#=, # '" >%��*+ 7&">"+ %% �&"'��;%'#= /��#'#�(G$#1 �"�%? "&"!��"; #
>�%�;%/��"; ���#+ ��>%�'#!��. �>��;%/�&�## "<�%��#�'*% !�'&"!&* �"�-
?�� �&�%)";# � >�#�(&�&�## �%?%>&#�'�1 �"�!#: /��#'"'& � >%�%�*�"+
�%D/( (+"D#�"'#=�# ," �"�!�1 >�%�;%/��"; >�/)#'%''*+ �"�?��.

Z"�"!&%� �,"#��/%1�&�#1 �%D/( ���A=�# � �/'�1 #, #�!(��&�%''*+
��;B%�'*+ <�(>>#����! �&�"D"G& ��?#�<�"��* '" �#�. 3.8.1. � 7&�1 <�(>-
>#���!% /��#'"'&�� A*; �"�%? ' 69. � >%�#�/ �>"�#�"'#1 � �"�!�1 '
67 �' >�%�;%/��"; /�(+ /�(<#+ �"�?�� (�#�. 3.8.1, %). �"�%? ' 60 ,"'#�";
>�/)#'%''�% >�;�D%'#% � <�(>>%, # %<� >�%�;%/��";# �A" �*��!��"'<�-
�*+ �"�?", ���A%''� /��#'"'& ' 69. ��%�&% � &%�, ( �"�?�� �&�%)";# #
�#��;GA#�*% �,"#��/%1�&�#= (�#�. 3.8.1, ). �>"�#�"'#= � �"�!�1 ,"�%<#-
�&�#���"'* &�;B!� ( �"�-
?"-/��#'"'&".

� ��;B%�'*+ <�(>>#-
���!"+ � (�&"'��#�J%1
��?#";B'�1 �&�(!&(��1
"<�'#�&#)%�!#% �,"#��-
/%1�&�#= A*;# �%/!#�#, #
>��=/�! /��#'#���"'#=
��+�"'=;�= '" >��&=D%-
'## ��%<� >%�#�/" '"A;G-
/%'#1, %�;# '% #,�%'=;�=
���&"� <�(>>*.

� !"D/�1 <�(>>#���-
!% �"�%?-/��#'"'& >�/-
/%�D#�"; '"#A�;%% &%�-
'*% �&'�J%'#= � �"�!"-
�#, ���A%''� � >%�#�/*

�#�. 3.8.1. ��?#�<�"��* �,"#��/%1�&�#1 &�%+ �"�-
?�� # �%?%>&#�'�1 �"�!# � �/'�1 #, ��;B%�'*+
<�(>>#����! +(&## �'<�"+"�", Geocapromys
ingrahami. �"�?* �*/%;%'* �%�*� ?�%&��. �,"#-
��/%1�&�#=:  — �#��;GA#�*% (n=91), % — "<�%�-
�#�'*% (n=30) (>�: Howe, 1976, � #,�%'%'#=�#).
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�>"�#�"'#=. �%�%�%''*% �"�!# &"!D% )"$% !�'&"!&#���";# � /��#'#�(G-
$#� �"�?��.

|�"<�%'&"�'*% '"A;G/%'#= � >�#��/% (Clough, 1972), " &"!D% �%,(;B-
&"&* #��;%/��"'#1 � '%��;% (Howe, 1976) >�,��;=G& >�%/>�;�D#&B, )&� �
>��%;%'#=+ +(&## �'<�"+"�" �($%�&�(G& "<�%<"?##, �AU%/#'=G$#% '%-
�!�;B!#+ �,���;*+ �",'�>�;*+ ���A%1. � 7&#+ "<�%<"?#=+ ��%/# �"�?�� (�-
&"'"�;#�"%&�= #%�"�+#= /��#'#���"'#=, �A%�>%)#�"G$"= /��#'"'&"�
A�;%% �*��!#1 (�>%+ �",�'�D%'#= # �>���A�&�(G$"= �'#D%'#G )"�&�&*
"<�%��#�'*+ �,"#��/%1�&�#1 �%D/( !�'!(�#�(G$#�# �"�?"�#. ���;%
(�&"'��;%'#= �&"A#;B'�1 ��?#";B'�1 �&�(!&(�* "<�'#�&#)%�!#% �,"#��-
/%1�&�#= �&"'��=&�= �%/!#�#, # 7&� �"���"&�#�"%&�= !"! "/">&#�'�% >�#-
�>���A;%'#% �#/" ! (�;��#=� >��&�=''� �*��!�1 >;�&'��&# '"�%;%'#=.

3.9. �-�-F'"�� ��3�'�)*$��DE, Hydrochoeridae

��/���#'!", #;# !">#A"�", Hydrochoerus hydrochaeris, J#��!� �"�>��-
�&�"'%'" '" GD'�"�%�#!"'�!�� !�'&#'%'&% �& �%'%�(7;* # �"1"'* '" G<
/� ��(<�"= # ���&�)'�1 ��<%'&#'* # �& ��;(�A## # �%�( '" ���&�! /�
"&;"'&#)%�!�<� >�A%�%DB= (��!�;��, 1977; Macdonald, 1981). �&� �"�*1
!�(>'*1 <�*,(': �,���;*% ���A# �%�=& �& 40 /� 60 !<, " ( '%!�&��*+ 7!,%�-
>;=��� �"��" &%;" /��&#<"%& 70 !< (Ojasti, Sosa Burgos, 1985). �� �'%J'%�(
�#/( !">#A"�" '">��#'"%& <#<"'&�!(G ����!(G ��#'!(. �!&#�'" � ��%&;�%
��%�= �(&�!. �%�%�%''��&B /;#&�= 104–111 /'%1. �"�!# >�#'��=& �/#' >�-
�%& � <�/, � !�&���� '"�)#&*�"%&�= �& 2 /� 8 /%&%'*J%1. ���/�;D#&%;B-
'��&B D#,'# ���&"�;=%& 8–10 ;%& (��!�;��, 1977). �%�&" �A#&"'#= ��/���#'-
!# &%�'� ��=,"'* � ��/�%�"�# — �%!"�#, >�(/"�#, A�;�&"�#, </% �'# �!�*-
�"G&�= �& +#$'#!�� # /'%�'�<� ,'�=, !���=&�= # �>"�#�"G&�= (Macdonald,
1981). ��(>'*% !�J")B#, " &"!D% >%�'"&*% +#$'#!#, !"1�"'* # �/#)"�J#%
��A"!# '"'��=& �($%�&�%''*1 (��' >�>(;=?#=� ��/���#'!# (Ojasti, Sosa
Burgos, 1985).

���;%/��"'#= >�!",*�"G&, )&� �,���;*% ���A# 7&�<� �#/" �%/(& �/#-
'�)'*1 �A�", D#,'# ;#A� �AU%/#'=G&�= � <�(>>#���!#, '"�)#&*�"G$#%
>���1 A�;%% 60 ���A%1, � &�� )#�;% >�;(�,���;*+ # /%&%'*J%1. �/#'�)!#
#;# '%A�;BJ#% <�(>>* )"$% ��&�%)"G&�= � �%,�' /�D/%1 (#G;B-"�<(�&), "
'"#A�;%% !�(>'*% <�(>>#���!# — � �(+�1 �%,�', � '�=A�= >� �"�&
(Macdonald, 1981; Schaller, Crawshaw, 1981). ���;%/��"'#%, >���%/%''�% � 1978–
1979 <<. '" G<% ��",#;## (Schaller, Crawshaw, 1981), >�!",";�, )&� �/#'�)!#
���&"�;=;# 7.4% �& �A$%<� )#�;" ���A%1 (n=5985), ()&%''*+ '" �A�;%/��"'-
'�1 &%��#&��## >;�$"/BG �!�;� 20 !�2, �";�)#�;%''*% <�(>>* (2–10 ���-
A%1) — 60.6%, " !�(>'*% <�(>>#���!# (A�;%% 11 ���A%1) — 32%.

��;%% �A�&�=&%;B'*% '"A;G/%'#= >���%/%'* ," /%�=&BG <�(>>#���!"-
�#, � ���&"� !�&��*+ �+�/#;# �& 1 /� 8 �,���;*+ �"�?��, �& 1 /� 12 �,���-
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;*+ �"��!, /� 4 <�/��";*+ ���A%1 # /� 11 /%&%'*J%1. �#�;%''*1 ���&"�
<�(>>#����! �"�B#���"; �& 5 /� 32. �"�*�# �'�<�)#�;%''*�# A*;# <�(>-
>#���!# VIII (32 ���A#) # IX (26 ���A%1) (�#�. 3.9.1).

�"D/"= <�(>>#���!" /%�D";"�B '" �&'��#&%;B'� �A���A;%''�� ()"�&-
!% �A#&"'#=. �<� �#'#�";B'"= >;�$"/B ( '%A�;BJ#+ <�(>>#����! (I, II,
VII) ���&"�;=;" 12 <", �"!�#�";B'"= — 35 <", &�</" !"! !�(>'*% <�(>>#-
���!# (III, IV, V, VI) (+�/#;# '" 1–1.5 !� �& �%�& !���%D!# �A;#,# >�(/�� !
�%�&"� �&/*+". ��(>>#���!# VIII # IX /%�D";#�B � <(�&*+ ,"���;=+ �!�;�
��/�%���, # �A$"= >;�$"/B #+ ()"�&!�� �A#&"'#= ���&"�;=;" 200 # 125
<", ���&�%&�&�%''�.

�)"�&!# �A#&"'#= ���%/�&�(G$#+ <�(>>#����! ,'")#&%;B'� >%�%!�*-
�";#�B. ��;%% &�<�, '%!�&��*% �%;!#% <�(>>#���!# >%�%�%$";#�B �'(&�#
()"�&!�� �A#&"'#= !�(>'*+ <�(>>#����!. �&� (!",*�"%& '" �&�(&�&�#% �+-
�"'* <�(>>���1 &%��#&��##, +�&= � '%!�&��*+ �;()"=+ �&�%)%'* 7;%�%'&*
&%��#&��#";B'�<� >��%/%'#= >�# ��&�%)% �"�?�� #, �",'*+ <�(>>#����!.
������*% ()"�&!# �A;#,# ��/�%��� #�>�;B,��";#�B �/'���%�%''� '%�!�;B-
!#�# <�(>>#���!"�#. �&'��#&%;B'� �A���A;%''*�# A*;# ;#JB �%�&" /'%�-
'�<� �&/*+". ���&"� <�(>>#����! ��&"�";�= '%#,�%''*� '" >��&=D%'##

�#�. 3.9.1. �"�>�%/%;%'#% /%�=&# <�(>>#����! (I-IX) ��/���#'!#, Hydrochoerus
hydrochaeris, '" ()"�&!% �%�&'��&# �/�;B /���<#, >��&=D%''��&BG 2.5 !�. �"D/"=
<�(>>#���!" >�!","'" �&/%;B'*�# ,'")!"�#. �)"�&!# �A#&"'#= <�(>>#����! VIII
# IX �)%�)%'* J&�#+���1 # J&�#+>('!&#�'�1 ;#'#=�#. �&�%;!"�# >�!","'* >%-
�%�%$%'#= '%!�&��*+ <�(>>#����! � �&���'( �& /���<# (>�: Schaller, Crawshaw,
1981, � #,�%'%'#=�#).
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�&'��#&%;B'� /;#&%;B'�<� >%�#�/", '� ! '%!�&��*� <�(>>#���!"� ��%�%'-
'� >�#��%/#'=;#�B )(D#% ���A#.

"A;G/%'#= >�!",*�"G&, )&� ��'��'*�# �%+"'#,�"�#, �A%�>%)#�"G-
$#�# �&'��#&%;B'(G >���&�"'�&�%''(G �A���A;%''��&B <�(>>#����!,
�;(D"& ,">"+��"= �"�!#���!" &%��#&��## # "<�%��#�'�% >��%/%'#% (Schaller,
Crawshaw, 1981). � �,���;*+ ���A%1 +���J� �*�"D%'* '����*% # "'";B-
'*% D%;%,*, �%!�%&�� !�&��*+ �'# �%&=& �%&�# �%;!#+ !(�&"�'#!�� '" ���-
#+ ()"�&!"+ �A#&"'#=. ����% &�<�, #�&�)'#!�� �>%?#@#)%�!#+ ,">"+��*+
�#<'";�� �;(D#& ��)". �<�%��#�'*% �,"#��/%1�&�#= )"$% ��%<� >��#�+�-
/=& �%D/( �,���;*�# �"�?"�#, %�;# �/#' #, '#+ �!",*�"%&�= '" ()"�&!%
�A#&"'#= ���A%1-���%/%1. �" >%�#�/ #��;%/��"'#1 ,"�%<#�&�#���"'� 90
"<�%��#�'*+ !�'&"!&��, >�#)%� � ()"�&#%� �"�?�� — 84 (93%).

��;# � <�(>>#���!% >�#�(&�&�(G& '%�!�;B!� �"�?��, �%D/( '#�# (�-
&"'"�;#�"%&�= #%�"�+#= /��#'#���"'#=, �;#=G$"= '" �%>��/(!&#�'*1
(�>%+. �<�%��#�'*% !�'@;#!&* ��<(& ��,'#!"&B # �%D/( �"�!"�#, '">�#-
�%�, >�# ��&�%)% ���A%1 #, �",'*+ <�(>>#����!. � '%!�&��*+ �;()"=+ �"�-
!# ��<(& '">"/"&B # '" �"�?��, ,"'#�"G$#+ >�/)#'%''�% >�;�D%'#% �
<�(>>%.

�$% �/'� �A�&�=&%;B'�% #��;%/��"'#% �*>�;'%'� � 1980 <. � �%'%�(7;%
'" &%��#&��## )"�&'�1 @%��* >;�$"/BG 78000 <" (Macdonald, 1981). "-
A;G/%'#= ," <�(>>#���!"�# ��/���#'!# >����/#;# � ��%&;�% ��%�= �(&�! �
>���$BG A#'�!;=. �" �%�B >%�#�/ �"A�&* '" �A�;%/��"''�1 &%��#&��##
()&%'� 3719 ���A%1. ���&'�J%'#% >�;�� ���&"�;=;� 1:2 � >�;B,( �"��!, "
���&'�J%'#% ��;�/*+ # �,���;*+ ���A%1 — 1.0 : 1.1. �",�%� <�(>>#����!
,"�#�%; �& &#>" �%�&���A#&"'#=: �A;#,# �%! ��%/'%% )#�;� ���A%1 � <�(>-
>"+ ���&"�;=;� 23.8, " '" &%��#&��## #��#<"?#�''*+ ����(D%'#1 # � ,"A�-
;�)%''�1 �"�"''% — 7.3. � >��;%/'%� �;()"% '" !"D/(G ,"�%<#�&�#���"'-
'(G �/#'�)'(G ���AB >�#+�/#;��B >� /�% '%A�;BJ#% <�(>>*. � !�(>'*+
<�(>>#���!"+ �A*)'� �*/%;=;#�B 3–4 >�/<�(>>*, );%'* !�&��*+ /%�D"-
;#�B '"#A�;%% �>;�)%''� >�# >%�%�%$%'#=+, >"�&BA% # '" �&/*+%.

� /�(� ��'��'*� @���"� "!&#�'��&# ( ��/���#'!# ��D'� �&'%�&#
>"�&BA( # �&/*+. � (&�%''#% )"�* D#��&'*% �A*)'� �&/*+";# �A;#,#
��/�%�", � �%�%/#'% /'= '")#'";# >"�&#�B �=/�� � ��/�%��� # ��%�%'"�#
,"+�/#;# � ��/(, " � �%)%�'#% # '�)'*% )"�* !���#;#�B � �&!�*&�1 �&%>#.
�"!�1 �%D#� >�,��;=%& #,A%<"&B '%D%;"&%;B'�1 ��&�%)# � +#$'#!"�#,
!�&��*% )"$% �+�&=&�= � /'%�'�% ��%�=.


#�&"'?#= �%D/( ���%/'#�# <�(>>#���!"�#, >"�($#�#�= �A;#,# �%!#,
�"�B#���";" �& 100 /� 500 � (� ��%/'%� 274 �, n=14). �)"�&�! �A#&"'#=
!"D/�1 <�(>>#���!# �"�>�;"<";�= '" �A�#+ A%�%<"+ �%!#, # %<� J#�#'"
���&"�;=;" 100–200 �, " �A$"= >;�$"/B — �& 5.5 /� 10.8 <" (�#�. 3.9.2).

���A%1, >�#'"/;%D"$#+ ! �/'�1 <�(>>#���!%, ;%<)% ��%<� #/%'&#@#?#-
���"&B �� ��%�= (&�%''%<� �&/*+", !�</" �'# �"�>�;"<"G&�= �/'�1 ;#'#%1
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('% A�;%% 2–3 ���A%1 � <;(A#'() �/�;B A%�%<" ��/�%�" '" '%A�;BJ�� �"�-
�&�='## /�(< �& /�(<". 
#�&"'?#= (�%;#)#�"%&�= &�;B!� '" !�'?"+ ;#'##,
</% �&/*+"G&, !"! >�"�#;�, �"�?*, ,"'#�"G$#% >�/)#'%''�% >�;�D%'#%.
�%D/( <�(>>#���!"�# �/�;B A%�%<" ��/�%�" �"���%/�&�)%'* ���A#-�/#-
'�)!#, ��%/# !�&��*+ >�%�A;"/"G& �,���;*% �"�?*, (,'"�"%�*% >� !�(>-
'�1 '�����1 D%;%,%. �'/#�#/(";B'"= /#�&"'?#= '" �&/*+% ���&"�;=;" � ��%/-
'%� 5.8 � (n=150), " �� ��%�= >"�&BA* — 12.5 � (n=137).

� !"D/�1 !�(>'�1 <�(>>#���!% �*/%;=G&�= >�/<�(>>* ("���?#"?##),
�AU%/#'=G$#%, � ��'��'��, ��;�/*+ ���A%1 # /%&%'*J%1, !�&��*% �"�-
>�;"<"G&�= !��>"!&'� # �� ��%�= �&/*+", # �� ��%�= >"�&BA*.

� ?%;��, +"�"!&%� �,"#��/%1�&�#1 �%D/( );%'"�# �/'�1 <�(>>#���!#
��D'� �A�,'")#&B !"! �#��;GA#�*1 #;# '%1&�";B'*1. �/'"!� >%�#�/#)%�-
!# ��%/# �"�?�� (�%D% ( �"��! #;# ��;�/*+ ���A%1) ��,'#!"G& !�'@;#!&*
�",;#)'�1 �&%>%'# '">�=D%''��&#. �"$% ��%<� �'# �",���")#�"G&�= �;%/(-
G$#� �A�",��. �/#' #, �"�?�� '")#'"%& �%/;%''�, '� '"�&�1)#�� >�%�;%-
/��"&B /�(<�<�, >��&%>%''� �*&%�'== %<� '" >%�#@%�#G <�(>>*, </% >�%�;%-
/��"'#% ;#A� >�%!�"$"%&�=, ;#A� �&"'��#&�= A�;%% "!&#�'*� # ,"�%�J"%&�=
�D%�&�)%''�1 �+�"&!�1. �" >%�#�/ #��;%/��"'#1 ,"�%<#�&�#���"'� 140 "<-
�%��#�'*+ �,"#��/%1�&�#1 �%D/( �"�?"�#, �"�!"�# # ��;�/*�# ���A=�#,
# #+ �"�>�%/%;%'#% >� >�;���,�"�&'*� <�(>>"� >�!","'� '" �#�. 3.9.3.

�#�. 3.9.2. �/#' #, &#>#)'*+ >�#�%��� >%�%�%$%'#= <�(>>#���!# ��/���#'!#,
Hydrochoerus hydrochaeris (>�#A;#,#&%;B'� 30 ���A%1), �A;#,# �%!# '" ���%� ()"-
�&!% �A#&"'#=. T&�#+���1 ;#'#%1 # �&�%;!"�# �A�,'")%' >�#A;#,#&%;B'*1 �"�-
J�(&; ?#@�"�# (!","'� ��%�= �(&�! (>�: Macdonald, 1981).



316

��;BJ#'�&�� �&*)%!, !"!
(D% �&�%)%'� �*J%, ,"�%<#-
�&�#���"'� �%D/( �"�?"�#
(56.7%), +�&= )#�;%''��&B
���A%1 7&�<� >�;" A*;" �/��%
�%'BJ%1 >� ��"�'%'#G �
�"�!"�#. ��%''� !�'@;#!&*
�%D/( �"�?"�# >�#��/#;# !
&��(, )&� �'# )"$% �"�>�;"-
<";#�B '" >%�#@%�## <�(>>#-
����!. � '%!�&��*+ �;()"=+
/��#'#�(G$#1 �"�%? >�;-
'��&BG #,<�'=; #, <�(>>#-
���!# !�<�-;#A� #, >�/)#-
'%''*+ �"�?��. �;%/(%& �A-
�"&#&B �'#�"'#% (�#�. 3.9.3),
)&� �,���;*% ���A# '%�%/!�
>�%�;%/��";# ��;�/*+.

��#)#'*, �A(�;��;#�"G-
$#% >��=�;%'#% "<�%��## �

<�(>>#���!"+ ��/���#'!#, � ���A%''��&# ��%/# �"�?��, '% �>�;'% >�'=&-
'*. �/'" #, ��,��D'*+ — �*'(D/%''�% ���($%�&���"'#% '%�!�;B!#+ �"�-
?��-!�'!(�%'&�� '" �/'�1 &%��#&��##. �� ��=!�� �;()"%, )#�;� "<�%��#�-
'*+ !�'&"!&�� >�=�� >��>��?#�'";B'� )#�;( ���A%1 7&�<� >�;", # � '"#-
A�;%% �'�<�)#�;%''*+ <�(>>#���!"+ ( �"�?�� �A'"�(D#�";# �%�B%,'*%
�"'* '" ,"/'%1 )"�&# &(;��#$", ��&"�;%''*%, >�-�#/#���(, ,(A"�# ��>%�-
'#!��. �;#=%& ;# >�#�(&�&�#% �"��! � 7�&�(�% '" �,"#���&'�J%'#= �%D/(
�"�?"�#, ��&";��B '% �*=�'%''*�.

"A;G/%'#= ," <�(>>#���!"�# ��/���#'!# � ,��>"�!"+ (Donaldson et
al., 1975) ��#/%&%;B�&�(G&, )&� � 7&#+ (�;��#=+ ��%/# �"�?�� (�&"'"�;#�"%&-
�= D%�&!"= #%�"�+#= /��#'#���"'#=, # ( >�/)#'%''*+ ���A%1 #'�</" �A'"-
�(D#�"%&�= &"!�% !�;#)%�&�� �"', )&� #+ >�#+�/#&�= (/";=&B #, <�(>>*.
�<�%��#�'*% �,"#��/%1�&�#= ��,'#!"G& '% &�;B!� ( �"�?��, '� # ( �"��!,
" &"!D% � �",'�>�;*+ /#"/"+. � �/'�1 #, <�(>> %D%/'%�'*% �&*)!# �%D/(
/�(�= �"�!"�# >��#�+�/#;# � &%)%'#% '%�!�;B!#+ �%�=?%�. 
��#'"'&�� �
7&�1 >"�% A*;" A�;%% !�(>'"= �"�!". �'" �AU%/#'#;"�B � �"�?��-/��#-
'"'&��, # �%D/( '#�# '#!"!#+ !�'@;#!&�� '% >��#�+�/#;�. �"�%? �>"�#-
�";�= � �A%#�# �"�!"�#, '� >�&���&�� >�#'��#;" &�;B!� /��#'#�(G$"=.

� (�;��#=+ '%��;# )"�&�&" "<�%��#�'*+ �,"#��/%1�&�#1 ,"�#�%;" �& �",-
�%��� <�(>>#���!# ()%� A�;BJ% ���A%1, &%� )"$% ��,'#!";# !�'@;#!&*),
'� '% �& >;�&'��&# >�>(;=?## (�2/���AB). ��!","&%;# �",�'�D%'#= A*;#
'"#;()J#�# � '%A�;BJ#+ <�(>>"+, ��%�&'��&B D% A*;" �"��1 �*��!�1 �

�#�. 3.9.3. �<�%��#�'*% �,"#��/%1�&�#= �%D-
/( �"�?"�#, �"�!"�# # ��;�/*�# ���A=�# �
<�(>>#���!"+ ��/���#'!#, Hydrochoerus
hydrochaeris. �#@�"�# (!","'� )#�;� !�'&"!-
&�� � !"D/�1 >�;���,�"�&'�1 <�(>>%, �&�%;!"-
�# — #'#?#"&��* �,"#��/%1�&�#1 (>�:
Macdonald, 1981).
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<�(>>#���!"+ A�;BJ�<� �",�%�" (Ojasti, Sosa Burgos, 1985).
"A;G/%'#= � %�&%�&�%''*+ (�;��#=+ (Yaber, Herrera, 1994) >�,��;#;#

(�&"'��#&B, )&� >�/)#'%''*% �"�?*, �"�>�;"<"G$#%�=, !"! >�"�#;�, '"
>%�#@%�## <�(>>#���!#, �*>�;'=G& �"D'(G @('!?#G �&���D%1-'"A;G-
/"&%;%1 # >%��*�# �%"<#�(G& '" >�#A;#D%'#% +#$'#!�� # � /�(<#+ �>"�-
'*+ �#&("?#=+. � !�(>'*+ <�(>>#���!"+ �"�!# �%/(& �%A= �>�!�1'%%, >�-
�!�;B!( �"�?* ��%</" '"�&���D%.

�'";#, �#��;GA#�*+ �,"#��/%1�&�#1 � %�&%�&�%''*+ <�(>>#���!"+
,"&�(/'%' #,-," '%A�;BJ�<� )#�;" 7>#,�/�� (Macdonald, 1981). �� ��%�=
>"�&BA* '%!�&��*% ���A# !"�"G&�= /�(< /�(<" (&"!&#;B'*1 !�'&"!&), ��-
&"'"�;#�"=�B /;= �,"#�'�<� �A'G+#�"'#=. � /�(+ �;()"=+ ,"�%<#�&�#��-
�"'" #'#?##���"''"= �"�?�� )#�&!" �"�!#, >�#)%� 7&� '% A*;� ��=,"'� �
(+"D#�"'#%�. � ��;�/*+ ���A%1 �&�%)%'* #<���*% !�'&"!&*, !�</" �'#
'"+�/#;#�B � ��/%.

��;���% (+"D#�"'#% ,"@#!�#���"'� � >=&# �;()"=+. � &�%+ #, '#+ �"-
�%? '%�&�*�'� �;%/��"; ," �"�!�1, # !�</" &" ,"+�/#;" � ��/(, �>"�#�";�=
� '%1. � /�(+ �;()"=+ '%�!�;B!� �"�?�� �/'���%�%''� >�%�;%/��";# �"�!(
� 7�&�(�%, '� ��%/# '#+ �*/%;=;�= /��#'"'&, !�&��*1 >%�#�/#)%�!# �>"�#-
�";�= � �"�!�1 (� �A$%1 �;�D'��&# 12 �",). ��/)#'%''*% �"�?* &"!D%
/%;";# >�>*&!# >�#A;#,#&B�= ! �"�!%, '� ��&�%)";# �&>�� �� �&���'* /�-
�#'"'&". �%� '% �%'%%, �/'��( #, >�/)#'%''*+ �"�?�� (/";��B /�"D/*
�>"�#&B�= � �"�!�1.

�=/ '"A;G/%'#1 ��#/%&%;B�&�(%&, )&� �"�!# !���=& ��;�!�� '% &�;B-
!� ���#+, '� # )(D#+ /%&%'*J%1. ��</" <�(>>" '"+�/#&�= '" �&/*+%,
'%�!�;B!� /%&%'*J%1 �",'�<� ��,�"�&" >�/+�/=& ! !"!�1-'#A(/B !���=-
$%1 �"�!% # �;%<!" &�;!"G& %% <�;���1. � �&�%& �"�!" >�/'#�"%&�=, #
/%&%'*J# (�&�%�;=G&�= ! %% ���!"�. ��</" �"�!" �'��B ;�D#&�=, !���;%-
'#% ,"!"')#�"%&�=. 
%&%'*J# �&>�"�;=G&�= ! /�(<�1 �"�!%, # ��% >��&�-
�=%&�= �'")";". �� ��%�= >"�&BA* ��;�/*% ���A# >�/+�/=& ! �",'*� �"�-
!"� # ( !"D/�1 >*&"G&�= ���"&B ��;�!�. ��;# �"�!" ��&"'"�;#�"%&�=,
'%�!�;B!� /%&%'*J%1 �/'���%�%''� >�/A%<"G& ! '%1, # �'" !���#& ��%+
A%, �",A��". %�%/!� �/'" #;# /�% �,���;*+ ���A# >"�(&�= � �!�(D%'##
A�;BJ�1 !��>"'## /%&%'*J%1. �"�%<#�&�#���"'* �;()"#, !�</" �!�;�
�,���;�1 �"�!# ��A�";��B 18 /%&%'*J%1, �=/�� � >"��1 �"��! — 12 /%&%-
'*J%1, " �/#' #, �,���;*+ �"�?�� +�/#; � �!�(D%'## 9 ��;�/*+ ���A%1.
�� ��%+ �;()"=+ /%&%'*J# A*;# �",'�<� ��,�"�&".

�'";#,#�(= ���A%''��&# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
>�>(;=?#1 ��/���#'!#, �;%/(%& ���A� >�/)%�!'(&B, )&� �",�%�* 7;%�%'-
&"�'*+ <�(>>#����! 7&�<� �#/" ,"�#�=& �& A;#,��&# !�(>'*+ %�&%�&�%'-
'*+ ��/�%���, !�&��*% �;(D"& %�&%�&�%''�1 ,"$#&�1 �& +#$'#!�� # ��;-
'%)'�1 �"/#"?##, " &"!D% '%�A+�/#�* /;= �A%�>%)%'#= /�(<#+ @��� D#,-
'%/%=&%;B'��&#, � ���A%''��&# �",�'�D%'#=. ��(>>#���!#, ,"'#�"G$#%
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()"�&!# �A#&"'#= �=/�� � >%�%�*+"G$#�# � �(+�1 �%,�' ��/�%�"�#,
�*'(D/%'* >%�%�%$"&B�= � >�#�!"+ ��/* # !�'!(�#���"&B � A��BA% ,"
�($%�&���"'#% � /�(<#�# <�(>>#���!"�#. � �%,(;B&"&% �'�<#% �,���;*%
���A# <#A'(& #,-," �&�%��" # �",;#)'*+ ,"A�;%�"'#1 (Schaller, Crawshaw,
1981). �'#!";B'��&B >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=-
?#1 ��/���#'!# ,"!;G)"%&�=, >�%D/% ��%<�, � ��A#;B'��&# <�(>>#����!
("<�%<"?#1), " &"!D% � ���A%''��&=+ ��/#&%;B�!�<� >��%/%'#= (!���('";B-
'�% �*!"��;#�"'#% >�&���&�"), )&� =�;=%&�= >�=�*� �;%/�&�#%� ��A#;B-
'��&# # >�#�>���A;%'#= ! �!�;���/'��( �A�",( D#,'#. {%�&!"= ,"�#�#-
���&B �& �'%J'#+ (�;��#1 #, >�%D/% ��%<�, �& A;#,��&# ��/�%���, >�#��-
/#& ! &��(, )&� � >�>(;=?#=+ ��/���#'!# '% �($%�&�(%& �/'�&#>'*+ �&�(!-
&(�'*+ �A�",��"'#1: � �",'*% �%,�'* <�/" � >��%;%'#=+ 7&�<� �#/" �A'"-
�(D#�"G&�= # ���A#-�/#'�)!#, # �";�)#�;%''*% <�(>>*, �'%J'% >�+�-
D#% '" �%�B#, # !�(>'*% "<�%<"?##, '"�)#&*�"G$#% '%�!�;B!� /%�=&!��
���A%1. � ?%;��, >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >�>(;=?#1
��/���#'!# �&;#)"%&�= �)%'B �*��!�1 >;"�&#)'��&BG.

3.10. (�(P-**D- E%�%$"-�)'")$) 0��'"�%*'"�-**�-
@"�,�2)&-'$�F '"�#$"#�D 0�0#,+/)F �%''��"�-**�F

$%"-2��)) �)3��

� �'�<#+ >�%/�&"�#&%;%1 �%�%1�&� Cricetidae, Sciuridae, Muridae,
Dipodidae, Heteromyidae, Caviidae, Capromyidae # Hydrochoeridae �A'"�(-
D#�"G&�= >���&�"'�&�%''� �A���A;%''*% "<�%<"?## �,���;*+ �",'�>�-
;*+ ���A%1, !�&��*% �($%�&�(G& !"! � �%>��/(!&#�'*1 >%�#�/, &"! # �'%
�%,�'" �",�'�D%'#=, >�# 7&�� ���&"� "<�%<"?#1 ��D%& �%'=&B�= �& �%,�'"
! �%,�'(. �!","''*% "<�%<"?## ;%<!� �A'"�(D#�"G&�= >�# "'";#,% /"'-
'*+ � >���&�"'�&�%''�� �"�>�%/%;%'## ���A%1. �&# /"''*% ��<(& A*&B
>�;()%'* � �%,(;B&"&% >�=�*+ '"A;G/%'#1 ," �#/"�# � /'%�'�1 "!&#�'��-
&BG ('">�#�%�, Sciurus niger, S. carolinensis, S. aberti #;# Hydrochoerus
hydrochaeris), ;#A� !���%''*� >(&%� — >�# >��&��'*+ �&;��"+ ,�%�B!��
'" >��&�=''*+ >;�$"/!"+ �%)%'#= #;# � >���$BG �"/#�&%;%�%&�## (!"! (
Peromyscus leucopus, P. maniculatus, Meriones meridianus, Gerbillus dasyurus,
Clethriomomys glareolus, C. rutilus, C. rufocanus, Apodemus sylvaticus, A.
agrarius, Dipodomys merriami, Perognathus formosus # �'�<#+ /�(<#+ <�*-
,('��).

Z"�"!&%�'�1 ���A%''��&BG >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
( �"���"&�#�"%��1 !"&%<��## �#/�� =�;=%&�= �&�(&�&�#% �&)%&;#�� �*�"-
D%''�1 �%,�''�1 /#'"�#!# � �#�&%�% #�>�;B,��"'#= >���&�"'�&�". ��D'�
(!","&B ;#JB '" &%'/%'?#G (�%;#)%'#= �&%>%'# "<�%<#���"''��&# �",'�-
>�;*+ ���A%1 � �%,�' �",�'�D%'#= # (�%'BJ%'#% �",�%��� ()"�&!�� �A#&"-
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'#= �"�?�� >� �!�')"'## �%>��/(!&#�'�<� >%�#�/", " &"!D% '" �A�",��"'#%
,#����)'*+ "<�%<"?#1, � ���&"� !�&��*+ �+�/=& �"�!# � '% �"��%;#�J#�#�=
�*��/!"�#. ��%�&% � &%�, "<�%<"?##, @���#�(G$#%�= >� �!�')"'## �%,�'"
�",�'�D%'#=, ��<(& ���&�=&B #, '%��/�&�%''*+ ���A%1.

�&%>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= ( �"��! � ���&"�% "<�%-
<"?#1 �A*)'� �&'��#&%;B'� �*��!": �'�<#% �,���;*% ���A# 7&�<� >�;",
()"�&�(G$#% � �",�'�D%'##, ,"'#�"G& >�;'��&BG �A���A;%''*% <'%,-
/��*% ()"�&!#. ��!;G)%'#% ���&"�;=G& &"!#% �#/*, !"! X. inauris � !�;-
;%!&#�'�1 �+�"'�1 <�(>>���<� ()"�&!" �A#&"'#= #;# %<� “=/�"”, " &"!D%
S. carolinensis # H. hydrochaeris, ( !�&��*+, >�-�#/#���(, ���A$% '%& �+-
�"'=%�*+ &%��#&��#1.

� �'�<#+ �#/�� ()"�&!# �A#&"'#= �"�?�� �A*)'� !�(>'%%, )%� ( �"-
��!, #, ! &��( D%, � ,'")#&%;B'�1 �%�% >%�%!�*�"G&�=. ��)'� �?%'#&B
�&%>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= '% ��%</" >�%/�&"�;=%&�=
��,��D'*� (� ��'��'��, #,-," �&�(&�&�#= ���&�%&�&�(G$#+ /"''*+), �/-
'"!� ��D'� >�;"<"&B�= # '" !���%''*% >�!","&%;#, &"!#% !"! /�;= >%�%-
!�*�"'#= ���%/'#+ ()"�&!�� �A#&"'#= #;# '";#)#% �A���A;%''�<� # �+-
�"'=%��<� “=/�"”.

� &%+ �;()"=+, !�</" �"�!# ,"'#�"G& ��'�>�;#,#���"''*% ()"�&!#
�A#&"'#=, �&'�J%'#= �%D/( '#�# �!;"/*�"G&�= '" ��'��% &%��#&��#";B-
'�<� /��#'#���"'#=. ��;# D% #�%%& �%�&� #�>�;B,��"'#% �/'�<� �A$%<�
()"�&!" �A#&"'#= ;#A� �#�&%�* '%�!�;B!#+ ,'")#&%;B'� >%�%!�*�"G$#+�=
()"�&!��, �&'�J%'#= �%D/( �,���;*�# ���A=�# &�"'�@���#�(G&�= �
#%�"�+#G /��#'#���"'#=. ��/�A'"= #%�"�+#= �A'"�(D#�"%&�= ( �"�?��
>�)&# ��%+ �"����&�%''*+ �*J% �#/��, " &"!D% ( �"��! Xerus inauris, Cavia
aperea # Hydrochoerus hydrochaeris.

|���#���"'#% #%�"�+## /��#'#���"'#= ( �"�?�� �A(�;��;%'�, !"!
>�"�#;�, !�'!(�%'?#%1 ," �"��! � �%,�' �",�'�D%'#=. 
��#'"'&*, ,"'=�-
J#% �*�J%% >�;�D%'#% � 7&�1 #%�"�+## � �%,(;B&"&% "<�%��#�'*+ �,"#-
��/%1�&�#1 � ��>%�'#!"�#, >�;()"G& >�%#�($%�&�%''*1 /��&(> ! �%?%>-
&#�'*� �"�!"� # �>"�#�"G&�= � '#�# )"$% '#,!��"'<��*+ �"�?��. �&"&(�
/��#'"'&" '% <"�"'&#�(%& �"�?( "A��;G&'�<� >�%#�($%�&�" >%�%/ !�'!(-
�%'&"�#, '� �A%�>%)#�"%& %�( A�;BJ(G �&%>%'B ���A�/* � (+"D#�"'#=+ ,"
�"�!"�# #, �%��=&'�, A�;%% �*��!#1 �%>��/(!&#�'*1 (�>%+. ���=/�! /�-
�#'#���"'#= ��%/# �"�?�� �A*)'� '% �%'=%&�= /� &%+ >��, >�!" ��&"%&�=
>��&�=''*� ���&"� "<�%<"?##. �%�"�+#= /��#'#���"'#= ��%/# �"��! &"!-
D% ��,/"%& '%�"�'*% (�;��#= /;= #+ �",�'�D%'#=, >��!�;B!( >�&���&��
>�#'��=& &�;B!� �*��!��"'<��*% ���A# 7&�<� >�;".

�&�"&%<#= �",�'�D%'#= ( �#/��, �&'��=$#+�= ! �"���"&�#�"%��1 !"-
&%<��## — >���#�!(#&%& #;# >�;#<#'#=, # !"D/"= �,���;"= ���AB �A*)-
'� �>"�#�"%&�= � '%�!�;B!#�# >�;��*�# >"�&'%�"�#. � ��=,# � 7&#� >��)-
'*% >"�'*% ��=,# �&�(&�&�(G&, # �"�?* �A�",(G& ��%�%''*% ";B='�* �
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�"�!"�# ;#JB '" �&'��#&%;B'� !���&!#1 >%�#�/ (�"!�#�(� — '" �/'(-/�%
'%/%;#). 
"D% � &%+ �;()"=+, !�</" �A'"�(D#�"%&�= >��&�='�&�� � �"�>�;�-
D%'## >%�%!�*�"G$#+�= ()"�&!�� �A#&"'#= '%!�&��*+ �"�?�� # �"��!,
>�;��*% >"�&'%�* #�>�;B,(G& �",'*% (A%D#$" # �%/!� !�'&"!&#�(G& /�(<
� /�(<�� �'% >%�#�/�� �>"�#�"'#=.

� �&�(&�&�#% >��)'*+ >"�'*+ ��=,%1 �"�!# �*�"$#�"G& >�&���&��
A%, ()"�&#= �"�?��. � '%!�&��*+ �#/��, !"!, '">�#�%�, ( Peromyscus
leucopus, �"�?* � ;"A��"&��'*+ (�;��#=+ >��=�;=G& ,"A�&( � /%&%'*J"+.
�/'"!� � '%A�;BJ#+ ��;B%�"+, '% <����= (D% �A %�&%�&�%''*+ (�;��#=+,
�"�?* '% >�#'#�";# ()"�&#= � ���>#&"'## /%&%'*J%1. �&� ��#/%&%;B-
�&�(%& � &��, )&� �%,!�% �<�"'#)%'#% >���&�"'�&�" ��D%& �!",*�"&B ,"-
�%&'�% �;#='#% '" >��%/%'#% �"�?��, +�&= '%;B,= �&�#?"&B # '%!�&���<�,
��,��D'�, <%'%&#)%�!# ,";�D%''�<� >�&%'?#";" ! >��=�;%'#G ��/#&%;B-
�!�<� >��%/%'#= ( �"�?�� �=/" �#/��, �&'��=$#+�= ! 7&�1 !"&%<��##.

�"��%;%'#% ��;�/'=!" >��#�+�/#& �A*)'� � !���&!#% ���!# >� �!�'-
)"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#=. � �'�<#+ �#/�� 7&��( �>���A-
�&�(%& "<�%��#�'��&B �"��! (" #'�</" # �"�?��) ! >�/���J#� /%&%'*J"�.
��;�/*% �"�?* �"��%;=G&�= '" ,'")#&%;B'�% �"��&�='#%, &�</" !"! ��;�-
/*% �"�!# '%�%/!� ��&"G&�= �A;#,# �"&%�#'�!�<� ()"�&!" # “'"�;%/(G&”
%<� � �;()"% <#A%;# �"&%�#. �"! �A�",(G&�= �"&�#;#'%1'*% "���?#"?##
�"��!, '"+�/=$#+�= � A;#,!�� ��/�&�%. � >�,/'#+ �*��/!�� ��D%& >��#�-
+�/#&B ,"/%�D!" �"��%;%'#=, # � 7&�� �;()"% �"�!# � >�/���J#�# /%&%-
'*J"�# (" #'�</" # � �"�?��, !"!, '">�#�%�, ( Peromyscus maniculatus),
,"!;"/*�"G& ��'��( /;= �A�",��"'#= ,#����)'*+ "<�%<"?#1.

�;%/(%& &"!D% �&�%&#&B, )&� �&'�J%'#= �%D/( ���A=�#, '"+�/=$#-
�#�= � ���&"�% �/'�1 "<�%<"?##, +"�"!&%�#,(G&�= �&'��#&%;B'� '#,!�1
)"�&�&�1 "<�%��#�'*+ �,"#��/%1�&�#1, ���A%''� � �",'�>�;*+ /#"/"+ (�
�&;#)#% �& (�;��'� �/#'�)'*+ �#/��, &#> I). � ��=,# � 7&#� ,�%�B!#, &�"��#-
���"''*% � �%,(;B&"&% D%�&!#+ "<�%��#�'*+ !�'@;#!&��, ( �#/�� � "<�%<"-
?#=�# �,���;*+ ���A%1 ��&�%)"G&�= �&'��#&%;B'� �%/!�. �'#D%'#G )"�-
&�&* "<�%��#�'*+ �,"#��/%1�&�#1 �>���A�&�(%& # #%�"�+#= /��#'#���"-
'#=, A;"<�/"�= !�&���1 ( >�/)#'%''*+ �*�"A"&*�"%&�= �&%�%�&#> #,A%<"-
'#= !�'&"!&�� � /��#'"'&"�#. � '%!�&��*+ �#/�� ('">�#�%�, Alactagulus
pygmaeus, Dipus sagitta # Stylodipus telum) >�%�A;"/"%& &%'/%'?#= #,A%<"-
'#= >�=�*+ !�'&"!&�� � ����/#)"�#, >�#)%� /"D% � (�;��#=+ �*��!�1 >;�&-
'��&# '"�%;%'#=.

� >�>(;=?#=+ A%;�'�<#+ +��=)!�� (P. leucopus # P. maniculatus) "<�%<"-
?## �*�"D%'* �;"A�, >�7&��( ��D'� >�;"<"&B, )&� >���&�"'�&�%''�-7&�-
;�<#)%�!"= �&�(!&(�" >��%;%'#1 7&#+ �#/�� >�%/�&"�;=%& ��A�1 >%�%+�/-
'*1 �"�#"'& �& &#>" I ! &#>( II. �"!�1 D% �*��/ ��D'� �/%;"&B # � �&'�-
J%'## &(J!"')#!�� (A. pygmaeus, D. sagitta # S. telum) # �*J���! (S.
betulina # S. subtilis), >��!�;B!( � �%>��/(!&#�'*1 >%�#�/ "<�%<"?## ( '#+
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�*�"D%'* �;"A� #, ! &��( D%, �"�>"/"G&�= >� �!�')"'## >%�#�/" �",�'�-
D%'#=, !�</" ,�%�B!# <�&��=&�= ! ,#�'%1 �>=)!% � �&/%;B'*+ '��"+.

���A�% >�;�D%'#% ,"'#�"G& '%!�&��*% >�%/�&"�#&%;# Hystricomorpha,
��?#";B'"= ��<"'#,"?#= !�&��*+ "/">&#���"'" ! �*��!��( (���'G ��%�-
&'��&# # )"�&��( �A'��;%'#G ���&"�" <�(>>#����! ('">�#�%�, Microcavia
australis, Cavia aperea # Galea musteloides), ;#A� ! �!�;���/'��( �A�",(
D#,'#, ��=,"''��( � >%�#�/#)%�!#�# !�)%�!"�# �& ��/�%��� ! �%�&"�
!���%D!# # �&/*+" (H. hydrochaeris). � �"��! M. australis, G. musteloides #
H. hydrochaeris #,�%�&'* >�#�%�* !���('";B'�<� �*!"��;#�"'#= /%&%-
'*J%1, )&� !�"1'% �%/!� ��&�%)"%&�= ��%/# <�*,('�� (," #�!;G)%'#%� '%-
!�&��*+ �#/�� � �%�%1'�-<�(>>��*� �A�",�� D#,'#). ����&�"'�&�%''�-
7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 >%�%)#�;%''*+ �#/�� +"�"!&%�#,(%&�=
'%!�&��*�# ('#!";B'*�# )%�&"�#, �/'"!� �($%�&���"'#% "<�%<"?#1 �",-
'�>�;*+ ���A%1, #%�"�+#= /��#'#���"'#= ��%/# �"�?��, �"''#1 >%�%+�/
��;�/'=!" ! �"���&�=&%;B'�1 D#,'#, >���#�!(#&%&, �&�(&�&�#% >��)'*+
>"�'*+ ��=,%1 # ,"A�&* � >�&���&�% ( �"�?��, �'% ��=!#+ ���'%'#1, �A;#-
D"G& #+ � /�(<#�# �#/"�#, �&'��=$#�#�= ! �"���"&�#�"%��1 !"&%<��##
(&#> II).
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(��� III)

� 7&�1 !"&%<��## �&'%�%'* �#/*, ( !�&��*+ � �%,�' �",�'�D%'#= �A-
�",(G&�= �%�%1'*% >"�* #;# �%�%1'*% <�(>>* � >%��*� �*��/!�� /%&%-
'*J%1, �"��%;=G$#+�= ��!��% >� �!�')"'## ��;�)'�<� ��!"��;#�"'#=
#;# >��;% ��D/%'#= ( �"�!# �&���<� �*��/!". � �=/" �#/�� �%�%1'*%
<�(>>* �"�>"/"G&�= � �!�')"'#%� �%,�'" �",�'�D%'#=, " � ,#�'#1 >%�#-
�/ ��/�&�%''*% # '%��/�&�%''*% ���A# �AU%/#'=G&�= � "<�%<"?##. � '"-
)";�� �%�%''%<� �%,�'" �",�'�D%'#= ,#����)'*% "<�%<"?## �"�>"/"G&�=
� �A�",��"'#%� '��*+ �%�%1'*+ >"�. � ,#���>=$#+ �#/�� <�/���1 �%>��-
/(!&#�'*1 ?#!; ��=,"' � >%�#�/�� �>=)!# �%�%1'�1 <�(>>* � �/'�1 '��%,
>��;%/(G$#� �"���%/�&�)%'#%� ���A%1 >� �>�%/%;%''�1 &%��#&��##
>��;% �*+�/" #, �>=)!# # �"��%;%'#%� >%�%,#���"�J%<� ��;�/'=!". �"�-
'*% ��=,# �&'��#&%;B'� �;"A*%, # �"�?* '%�%/!� ,"'#�"G& �&/%;B'*%
'��*, �"�>�;�D%''*% � �&���'% �& <'%,/��*+ '�� �"��!.

4.1. �-�-F'"�� E��+$��DE, Cricetidae

4.1.1 ��3'-�-F'"�� Cricetinae

��%/# >�%/�&"�#&%;%1 7&�<� >�/�%�%1�&�" #,�%�&'* &�# �#/" A%;�'�-
<#+ +��=)!�� (Peromyscus californicus, P. eremicus, P. polionotus), ( !�&�-
�*+ �>#�"'* �&'��#&%;B'� >��&�=''*% �%�%1'*% >"�* # >��=�;%'#% ��-
/#&%;B�!�1 ,"A�&* ( �"�?�� � (�;��#=+ '%��;# (Horner, 1947; Eisenberg,
1968; Hatton, Meyer, 1973; Dudley, 1974a, b; Foltz, 1981; Gubernick, Alberts,
1987, 1989).

"#A�;BJ%% )#�;� >(A;#!"?#1 >���=$%'� !";#@��'#1�!��( +��=)-
!(, Peromyscus californicus, �"�>���&�"'%''��(, !"! �;%/(%& #, %<� '",�"-
'#=, '" >�;(��&���% �";#@��'#= # ��>�%/%;B'�1 &%��#&��##. �&�& �#/
�&;#)"%&�= �&'��#&%;B'� �;"A*� �%>��/(!&#�'*� >�&%'?#";��: ��%/'%%
)#�;� /%&%'*J%1 � �*��/!"+ ���&"�;=%& 1.9, " �"!�#�";B'�% — 4
(Drickamer, Vestal, 1973). �;�&'��&B >�>(;=?## �A*)'� '%�*��!" # �"�B#-
�(%& �& 1.2 /� 25.7 ���A#/<" (Ribble, Salvioni, 1990).

�,()%'#G >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%'#1 !"-
;#@��'#1�!�<� +��=)!" >���=$%'� �)%'B �<�"'#)%''�% )#�;� #��;%/��"-
'#1. ��&"'��;%'�, )&� ()"�&!# �A#&"'#= �"�?�� # �"��! �($%�&�%''� >%-
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�%!�*�"G&�=, &�</" !"! ()"�&!# ���A%1 �/'�<� >�;" � ,'")#&%;B'�1 �&%>%'#
�",/%;%'* (McCabe, Blanchard, 1950). ��;%% >�,/'%% #��;%/��"'#%, >���%-
/%''�% � 1987-1988 <<. � J&"&% �";#@��'#= (�T�) � #�>�;B,��"'#%� �"/#�-
&%;%�%&�## # �%&�/#!# >��&��'*+ �&;���� (Ribble, Salvioni, 1990), >�!",";�,
)&� �"�?* # �"�!# ,"'#�"G& ()"�&!# �A#&"'#= >�#A;#,#&%;B'� �/#'"!�-
��1 >;�$"/# — � ��%/'%�1237 �2 (n=6) # 1116 �2 (n=10), ���&�%&�&�%''�.
�;%/(%& �&�%&#&B, )&� �",�%�* ()"�&!�� ," �%�B >%�#�/ #��;%/��"'#1 (�!�-
;� 9 �%�=?%�) >�"!&#)%�!# '% #,�%'=;#�B. �/#' #, >�#�%��� >���&�"'-
�&�%''�<� �"�>�%/%;%'#= �,���;*+ ���A%1 >�!","' '" �#�. 4.1.1.1.

�"�?* # �"�!# �A*)'� D#�(& >"�"�#, # ()"�&!# �A#&"'#= >�;��*+
>"�&'%��� >�)&# >�;'��&BG >%�%!�*�"G&�=, &�</" !"! ()"�&!#, ,"'#�"%-
�*% ���%/'#�# >"�"�#, �"�>�;"<"G&�= �A���A;%''� #;# >%�%!�*�"G&�=
� '%,'")#&%;B'�1 �&%>%'# (�#�. 4.1.1.1).


"''*% �"/#�&%;%�%&�## ��#/%&%;B�&�(G&, )&� �"�?* #�>�;B,(G& �A-
$#% <'%,/��*% '��* � A%�%�%''*�# # !���=$#�# �"�!"�#. 
�;= ��%�%-
'#, � &%)%'#% !�&���<� �"�%? '"+�/#;�= � '��% �"�!#, �"�B#���";" �& 3 /�
64%. �"�!#, � ���G �)%�%/B, >����/#;# � '��% 47-100% ��%�%'# (Ribble,
Salvioni, 1990). �;%/(%&, �/'"!�, �&�%&#&B, )&� ( !"D/�<� �"�?" #�%;"�B

�#�. 4.1.1.1. ����&�"'�&�%''�% �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �"�?�� () #
�"��! (%) !";#@��'#1�!�<� +��=)!", Peromyscus californicus, " &"!D% �%�%1'*+
>"� (�-$) >� /"''*� �"/#�&%;%�%&�## � ">�%;% 1988 <. (-�) # �!&=A�% 1987 <. ($,
>�# '#,!�1 >;�&'��&# '"�%;%'#=). �'�<�(<�;B'#! � >�=�*�# (<;"�#, �*/%;%'-
'*1 &�'!�1 ;#'#%1, �A�,'")"%& >;�$"/!(, </% �&;"�;#�";# ,�%�B!�� ;��(J!"�#.
�"J&�#+��"''*�# # >(�&*�# !�"/�"&"�# >�!","'* <'%,/��*% '��* (>�: Ribble,
Salvioni, 1990, � #,�%'%'#=�#).
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���= <'%,/��"= '��", �"�>�;�D%''"= '" '%!�&���� �"��&�='## �& '��* �"�!#
(��. �#�. 4.1.1.1).

�"!#� �A�",��, ��D'� (&�%�D/"&B, )&� �"�?* # �"�!# � >��%;%'#=+
!";#@��'#1�!�<� +��=)!" D#�(& ��'�<"�'*�# >"�"�#, � >�;B,( )%<� ��#-
/%&%;B�&�(G& >%�%!�*�"'#% ()"�&!�� �"�?" # �"�!#, �A�",(G$#+ >"�(,
�#'#�";B'*% �",;#)#= � �",�%�"+ #+ ()"�&!��, # ,'")#&%;B'"= /�;= ��%-
�%'#, !�&���% �"�%? >����/#& � <'%,/% � A%�%�%''�1 #;# !���=$%1 �"�-
!�1.

� &%�&"+ >"�'�<� ��"D#�"'#= (�&"'��;%'�, )&� �"�?* �)%'B "<�%��#�-
'* >� �&'�J%'#G /�(< ! /�(<(, # ( '#+ �A*)'� (�&"'"�;#�"G&�= �&'�J%-
'#= /��#'#���"'#=->�/)#'%'#=, >��=�;=G$#%�= � @���% >�#'(/#&%;B-
'�<� <�(�#'<" # >�%�;%/��"'#= >"�&'%�" (Eisenberg, 1968).

�=/ >(A;#!"?#1 >���=$%' ��/#&%;B�!��( >��%/%'#G !";#@��'#1�!�-
<� +��=)!" � ;"A��"&��'*+ (�;��#=+ (Horner, 1947; Dudley, 1974a, b;
Gubernick, Alberts, 1987, 1989). "A;G/%'#= ," ��/#&%;B�!#�# >"�"�#,
�*!"��;#�"G$#�# >�&���&��, >����/#;# � >;"�&#!��*+ !;%&!"+ �",�%-
��� 51�36��23 #;# 76�25�25 ��, � !�&��*% >�/!;"/*�";# @#;B&���";B'(G
A(�"<( /;= (�&��1�&�" <'%,/" #;# >��%$";# ?�%&�)'*1 <��J�! �",�%���
8�8�10 �� � &�1 D% ?%;BG (Dudley, 1974a, b). � /�(<#+ �;()"=+ #�>�;B,��";#
�&"'/"�&'*% !;%&!#, >�%/'",'")%''*% /;= �",�%/%'#= ;"A��"&��'*+ �*-
J%1 (Gubernick, Alberts, 1989). ���;%/��"'#= >�!",";#, )&� �"�%? � �"�!�1
>����/#;# � <'%,/% �� ���#� >�&���&��� >�#A;#,#&%;B'� �"�'�% !�;#)%-
�&�� ��%�%'# # '#!�</" '% �&/*+";# �'% <'%,/". �A" ��/#&%;= ,"&"�!#�";#
/%&%'*J%1 � <'%,/�, %�;# �'# >� !"!�1-;#A� >�#)#'% �!",*�";#�B �'"�(-
D#. �"�?* �*;#,*�";# /%&%'*J%1, �/'"!� /%;";# 7&� ,'")#&%;B'� �%D%,
)%� �"�!#. �<�'#�&#)%�!#% �,"#��/%1�&�#= �%D/( ���A=�#-��/#&%;=�#
�<�"'#)#�";#�B '%�!�;B!#�# 7>#,�/"�#, !�</" �"�!" ���%�J";" !���&!#1
�*>"/ � �&���'( �"�?".

��&"'��;%'�, )&� ��'��'*� �&#�(;�� ! >��=�;%'#G ��/#&%;B�!�1 ,"-
A�&* ( �"�?" �;(D#& >�#�(&�&�#% �"�!# # �;B@"!&��'*+ �",/�"D#&%;%1,
#�&�)'#!�� !�&��*+ =�;=%&�= %% ��)" # >��%&; � �&�(&�&�#% �"�!# �"�%?
,'")#&%;B'� �%D% /%��'�&�#���"; ��/#&%;B�!�% >��%/%'#% (Gubernick,
Alberts, 1989).

"/%D'*+ /"''*+ � ���!"+ �"��%;%'#= ��;�/'=!" ( !";#@��'#1�!�<�
+��=)!" '%&, >�7&��( &�(/'� �(/#&B � &��, '"�!�;B!� (�&�1)#�* �%�%1'*%
<�(>>* 7&�<� �#/". ��#'#�"= �� �'#�"'#% �*��!(G "<�%��#�'��&B >� �&-
'�J%'#G ! ��;�/'=!(, ���1�&�%''(G �,���;*� ���A=� ( A�;BJ#'�&�"
>�%/�&"�#&%;%1 +��=!��*+, ��D'� >�%/>�;�D#&B, )&� ��;�/'=! �"��%;=-
%&�= ��!��% >� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#=, ;#A� >��;%
��D/%'#= ( �"�!# �&���<� �*��/!". �� ��=!�� �;()"%, '%& '#!"!#+ (!","-
'#1 '" &�, )&� ( !";#@��'#1�!�<� +��=)!" #�%G&�= �;�D'*% �%�%1'*%
<�(>>* � /�(�=-&�%�= �",'���,�"�&'*�# �*��/!"�#.
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�&� !"�"%&�= >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 P.
eremicus # P. polionotus, &�, ," '%#�%'#%� /"''*+ >�;%�*+ #��;%/��"'#1,
/%;"&B !"!#%-;#A� �A�A$%'#= !�"1'% ,"&�(/'#&%;B'�, �/'"!� %�&B ��'�-
�"'#= >�;"<"&B, )&� � %�&%�&�%''*+ >��%;%'#=+ 7&#+ �#/�� �($%�&�(G&
��'�<"�'*% >"�* # �%�%1'*% <�(>>*. " 7&�, � )"�&'��&#, (!",*�"G&
<%'%&#)%�!#% #��;%/��"'#= (Foltz, 1981), " &"!D% �%,(;B&"&* ;"A��"&��-
'*+ '"A;G/%'#1, ��#/%&%;B�&�(G$#+ � >��=�;%'## ��/#&%;B�!�1 ,"A�&*
( �"�?�� P. eremicus # P. polionotus (Blair, 1951, ?#&. >� Eisenberg, 1968;
Hatton, Meyer, 1973; Margulis, 1998). ��%�&% � &%�, /;= �!�')"&%;B'�<�
�&�%&" '" ��>��� � �+�/�&�% >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
>�>(;=?#1 &�%+ �"���"&�#�"%�*+ �#/�� ��/" Peromyscus &�%A(G&�= /";B-
'%1J#%, # � >%��(G �)%�%/B, >�;%�*% #��;%/��"'#=.

4.1.2. ��3'-�-F'"�� 0-'&%*�$, Gerbillinae

��%/# �&'��#&%;B'� +���J� #,()%''*+ >�%/�&"�#&%;%1 7&�<� >�/�%-
�%1�&�" ! �"���"&�#�"%��1 !"&%<��## ��D'� �&'%�&# !�"�'�+���&(G >%�-
)"'!(, Meriones libycus, �"�>���&�"'%''(G � ��%/'%1 �,##, ��"'%, ��"-
!%, �@<"'#�&"'%, �#�##, �"(/���!�1 ��"�##, �<#>&%, �#�## # �;D#�%.
�&� �&'��#&%;B'� >;�/��#&*1 �#/: �"�!# ��<(& >�#'��#&B 3–4 >��%&" �
&%)%'#% <�/", )#�;� 7�A�#�'�� ( '#+ �"�B#�(%& �& 2 /� 9, " � ��%/'%�
���&"�;=%& 5.6 (��;%�'#!��, 1935).

�"�#"?## >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 !�"�'�+���&�1 >%�-
)"'!# �%�B�" �",'��A�",'*: �& �"�'��%�'�<� /� ��,"#)'�<� �"�>�%/%-
;%'#= #'/#�#/(";B'*+ ()"�&!�� �A#&"'#= � &%��#&��#";B'� �A���A;%'-
'*�# "<�%<"?#=�# ���A%1 # �%�%1'*�# <�(>>"�#. �"�#"A%;B'��&B >��-
�&�"'�&�%''�1 �&�(!&(�* �A(�;��;%'" <�/���1 ?#!;#)'��&BG �",�'�-
D%'#=, >� +�/( !�&���<� @���#�(G&�= �%�%1'*% <�(>>*, >�%�A�",(G-
$#%�= � !�'?% �%>��/(!&#�'�<� �%,�'" � ,#����)'*% "<�%<"?##, !(/"
��<(& �+�/#&B '%��/�&�%''*% ���A#. �&# "<�%<"?## �"�>"/"G&�= � '")"-
;�� �)%�%/'�<� �%>��/(!&#�'�<� >%�#�/", !�</" �'��B >��#�+�/#& �A-
�",��"'#% �%�%1'*+ >"� (��;%�'#!��, 1935; Daly M., Daly S., 1975b; �gren,
1979; �"�+#'", 1981; ��*;��", 1985; �"+�(/��, 1987; �"A���!#1, 1988; �"-
A���!#1, �">#', 1989; �"A���!#1, ��>��, 1989; �"A���!#1 # /�., 1990; ���-
���, 1997").

�� '"A;G/%'#=� � �;D#��!�1 �"+"�% (Daly M., Daly S., 1975b; �gren,
1979), � (�;��#=+ '#,!�1 >;�&'��&# >�>(;=?## (� ��%/'%�, '% A�;%%
0.1 ���A#/<") >��%;%'#= M. libycus, >;�$"/B !�&��*+ ���&"�;=%& '%�!�;B-
!� <%!&"���, �"�>�%/%;%'* ��,"#)'� '" �"��&�='## �& '%�!�;B!#+ ��& �%&-
��� /� 1.5 !� �/'� �& /�(<�<�. " �#�. 4.1.2.1. >�!","'" >���&�"'�&�%''"=
�&�(!&(�" �/'�<� #, &"!#+ >��%;%'#1 (5 �,���;*+ �"��! # 4 �"�?") � '%-
�%>��/(!&#�'*1 >%�#�/ ('�=A�B-@%��";B).
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� >�%/%;"+ ()"�&!"
�A#&"'#= !"D/�1 �"�!#
��D'� �*/%;#&B ?%'&-
�";B'(G )"�&B (“=/��”),
</% �&�%)%'� �"!�#-
�";B'�% )#�;� %% �%<#�-
&�"?#1 (70–80%), # >%�#-
@%�#)%�!(G )"�&B, #�-
>�;B,(%�(G �%'%% #'-
&%'�#�'�. " >��&=D%-
'## /��&"&�)'� /;#&%;B-
'�<� >%�#�/" '"A;G/%-
'#1 (� '�=A�= >� �"�&)
�,"#�'�% �"�>�;�D%'#%

()"�&!�� �A#&"'#= �"��! ��&"�";��B >�)&# '%#,�%''*�, # 7&� (!",*�"%&
'" �*��!(G �&%>%'B #+ ��%/;��&# � ,#�'#1 >%�#�/. �"D'� &"!D% �&�%&#&B,
)&� ()"�&!# �"��! �"�>�;"<";#�B '% #,�;#���"''� �/#' �& /�(<�<�, '� ,'"-
)#&%;B'� >%�%!�*�";#�B, >�#)%� '% &�;B!� '" >%�#@%�##, '� # � >�%/%;"+
“=/%�”, )&�, '%���'%''�, ��#/%&%;B�&�(%& � �,"#�'�1 &�;%�"'&'��&# ���-
A%1 7&�<� >�;" � '%�%>��/(!&#�'*1 >%�#�/.

�"�?* � >�%/%;"+ �A�;%/��"''�1 &%��#&��## >;�$"/BG '%�!�;B!� ��& <%!-
&"��� >%�%�%$";#�B �)%'B J#��!�, # #+ "!&#�'��&B '% A*;" �<�"'#)%'" !"-
!#�-;#A� �/'#� ;�!";B'*� >��%;%'#%� #;# <�(>>#���!�1 �"��! (�#�. 4.1.2.2).

�#�. 4.1.2.1.  ��"'#?* #'/#�#/(";B'*+ ()"�&!�� �A#-
&"'#= J%�&# �"��! !�"�'�+���&�1 >%�)"'!#, Meriones
libycus, (3-8) '" >;�$"/!% �%)%'#= (�'�<�(<�;B'#!)
� '�=A�%-/%!"A�% () # @%��";%-�"�&% (%). T&�#-
+��!�1 �*/%;%'* “=/�"” ()"�&!�� (>�: Daly M., Daly
S., 1975b).

�#�. 4.1.2.2.  �)"�&!# �A#&"'#= # >%�%�%$%'#= )%&*�%+ �"�?�� !�"�'�+���&�1
>%�)"'!#, Meriones libycus (3, 6, 8, 10) '" >;�$"/!% �%)%'#= � @%��";%-�"�&%. {#�-
'*�# ;#'#=�# >�!","'* �#,(";B'� '"A;G/"%�*% >%�%�%$%'#=, &�'!#�# ;#'#=-
�# ��%/#'%'* >��;%/��"&%;B'� #�>�;B,(%�*% )"�&# �;�D'*+ ()"�&!�� �"�?��.
�&�%;!# (!",*�"G& '">�"�;%'#% #+ >%�%�%$%'#1 (>�: Daly M., Daly S., 1975b).
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�?%'#&B >;�$"/B ()"�&!�� �A#&"'#= �"�?�� '% >�%/�&"�;=;��B ��,��D-
'*�, >�7&��(  #�>�;B,��"' >�!","&%;B, +"�"!&%�#,(G$#1 �"��&�='#% (RL)
�%D/( !�"1'#�# &�)!"�# #+ �&;��" #;# �#,(";B'*+ �%<#�&�"?#1 (Daly M.,
Daly S., 1975b). � '�=A�%-/%!"A�% 7&�& >�!","&%;B ( �"�?�� A*; �"�%' �
��%/'%� 159 � (n=8), " ( �"��! — 111 � (n=9).

� @%��";%-�"�&% +"�"!&%� #�>�;B,��"'#= >���&�"'�&�" ( �"��! >�"!-
&#)%�!# '% #,�%'#;�= (RL��=140 �, n=9), &�</" !"! >�/�#D'��&B �"�?��
�%,!� ��,���;", # �'# �&";# >%�%�%$"&B�= '" ,'")#&%;B'� A�;BJ%% �"�-
�&�='#% (RL��=1420 �, n=5). ��%;#)%'#% >�/�#D'��&# �"�?�� A*;� ��=,"-
'� � '")";�� �%,�'" �",�'�D%'#= # "!&#�'*� >�#�!�� �%?%>&#�'*+ �"-
��!. ����&�"'�&��, ���;%!"%��% � �@%�( /%=&%;B'��&# �"�?�� � �%,�' �",-
�'�D%'#=, '%��,��D'� >�%/�&"�#&B � �#/% �&�(!&(�'� �/'���/'�<� ()"�-
&!" �A#&"'#=. �!��%%, �;%/(%& �"���"&�#�"&B %<� !"! �&'��#&%;B'� �;�D-
'(G �#�&%�( �",�A$%''*+ # >�>%�%�%''� #�>�;B,(%�*+ ;�!(���, ��=,"'-
'*+ � ()"�&!"�# �A#&"'#= �",�'�D"G$#+�= �"��!. �&/%;B'*% ;�!(�*
��<(& #�>�;B,��"&B�= �/'���%�%''� #;# >��;%/��"&%;B'� '%�!�;B!#�#
���A=�#. "�=/( � 7&#�, ()"�&!# �A#&"'#= '%!�&��*+ �"�?�� # � >%�#�/
�",�'�D%'#= ��+�"'=;# >���&(G, !��>"!&'(G �&�(!&(�(.

� GD'�1 �(�!�%'## � >��%;%'#=+ � �&'��#&%;B'� �*��!�1 >;�&'��-
&BG (/� 23 ���A%1/<") #, ���A%''�, >�# /%@#?#&% �>&#�";B'*+ A#�&�>��,
()"�&!# �A#&"'#= �"�?�� A*;# A�;%% !��>"!&'*�# # >���&*�# >� �&�(!-
&(�% (�"A���!#1, 1993).

�"! >�!",*�"G& #��;%/��"'#=, "<�%<"?## �"��! @���#�(G&�= >�%#�(-
$%�&�%''� #, A;#,!���/�&�%''*+ ���A%1 (�"A���!#1, 1993): 7&� ��<(& A*&B
�,���;*% �"�!# � >%�%,#���"�J#� �*��/!�� ;#A� '% �"��%;#�J#%�= ���-
A# #, �/'�<� �*��/!". �'/#�#/(";B'*1 ()"�&�! �A#&"'#= !"D/�1 �"�!# �
&"!#+ "<�%<"?#=+ >%�%!�*�"%& ()"�&!# '%�!�;B!#+ ����/#)%1 (�"!�#�";B'�
/� 8). �&%>%'B �A�A$%�&�;%'#= >���&�"'�&�" � (!","''*+ "<�%<"?#=+ �"-
�B#�(%& � J#��!#+ >�%/%;"+ # � ��%/'%� /���;B'� �*��!": ;#JB 25% �"-
��! #�>�;B,��";# #'/#�#/(";B'� A�;%% >�;��#'* >;�$"/# ���%<� ()"�&-
!" (�"A���!#1, 1993).

� '")";�� >%�#�/" �>"�#�"'#1 (� @%��";%-�"�&%) "<�%<"?## �"��! �"�-
>"/"G&�= (�gren, 1979; �"A���!#1 # /�., 1990; �"A���!#1, 1993), # 7&�& >��-
?%�� ��>����D/"%&�= (�%;#)%'#%� �&%>%'# ��'�>�;#,"?## #+ ()"�&!��
�A#&"'#=. � ">�%;%-�"% ()"�&!# �"��! � ,'")#&%;B'�1 �&%>%'# #'/#�#/("-
;#,#���"'* (������ = 0.89, n=14), " � "�<(�&%-�%'&=A�% ��'�>�;#,"?#= /�-
�&#<";" �"!�#�(�" (������ = 1.0, n=8). ��;%% &�<�, �"�!# � 7&�& >%�#�/
"!&#�'� �+�"'=;# <�"'#?* ���#+ ()"�&!�� �& /�(<#+ �,���;*+ ���A%1 &�<�
D% >�;". "�=/( � 7&#� =�!� >��=�;=;�= &%��#&��#";B'*1 !�'�%��"&#,�:
��%$%'#% ?%'&��� "!&#�'��&# �"��! � @%��";= >� �"1 ���&"�#;� � ��%/'%�
15.1 �, )&� ,'")#&%;B'� �%'BJ% ;#'%1'*+ �",�%��� ()"�&!�� �A#&"'#=, !�-
&��*% ���&"�;=;# � ��%/'%� 50.6 � (�"A���!#1, 1993).
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�"�?* � '%�%>��/(!&#�'*1 >%�#�/ � >��%;%'#=+ � �&'��#&%;B'� �*��-
!�1 >;�&'��&BG �"�>�%/%;%'* '%�"�'��%�'�. %!�&��*% #, ���A%1 7&�<�
>�;" ,"'#�";# �A���A;%''*% ()"�&!# �A#&"'#=, /�(<#% �+�/#;# � ���&"�
"<�%<"?#1 ��%�&% � �"�!"�#. ��# 7&�� ()"�&!# �A#&"'#= �"�?�� J#��!�
>%�%!�*�";#�B, # '# �/#' #, '#+ '% !�'&��;#���"; A�;%% >�;��#'* ���%<�
()"�&!" (�"A���!#1, 1993).

� �%�%/#'% �%>��/(!&#�'�<� >%�#�/" (">�%;B-�"1) � �%,(;B&"&% (�%;#-
)%'#= #'/#�#/(";#,"?## ()"�&!�� �A#&"'#= >���&�"'�&�%''�% �"�>�%/%-
;%'#% �"�?�� �&";� �&'��#&%;B'� �"�'��%�'*�, #+ ()"�&!# >�"!&#)%�!#
�A���A#;#�B �/#' �& /�(<�<�, # �&%>%'B �,"#�'�<� >%�%!�*�"'#= ,"�%&'�
�'#,#;"�B (�#�. 4.1.2.3). � ��,�"�&"'## ��'�>�;#,"?## #�>�;B,��"'#=
>���&�"'�&�" �"�?"�# ��#/%&%;B�&�(G& # A�;%% �*��!#% ,'")%'#= ����
(� ��%/'%�, 0.78, n=10), !�&��*%, �/'"!�, ��&"�";#�B '#D%, )%� ( �"��!.
��%'BG ("�<(�&-�%'&=A�B) �&%>%'B ��'�>�;#,"?## ()"�&!�� �A#&"'#= �"�-
?�� A*;" �"!�#�";B'�1 (������ = 0.93, n=3), '� ��% D% A�;%% '#,!�1, )%�
( ���A%1 /�(<�<� >�;" (�"A���!#1, 1993).

�"!#� �A�",��, +"�"!&%� >���&�"'�&�%''*+ ��=,%1 �"�?�� # �"��!
!�"�'�+���&�1 >%�)"'!# '" >��&=D%'## <�/���<� �%>��/(!&#�'�<� ?#!;"
>�%&%�>%�"%& �($%�&�%''*% #,�%'%'#=. 
;= !�'?" '%�%>��/(!&#�'�<�
>%�#�/" # '")";" �%,�'" �",�'�D%'#= &#>#)'* �*��!"= >�/�#D'��&B
�,���;*+ �"�?�� # '#,!"= �&%>%'B #'/#�#/(";#,"?## ()"�&!�� �A#&"'#=.
� '")";% �)%�%/'�<� �%>��/(!&#�'�<� >%�#�/" >��#�+�/#& >%�%�"�>�%/%-

�#�. 4.1.2.3. �"�>�%/%;%'#% ()"�&!�� �A#&"'#= �,���;*+ �"�?�� (1) # �"��! (2)
!�"�'�+���&�1 >%�)"'!#, Meriones libycus, '" >;�$"/!% �%)%'#= � �%�%/#'% �%>-
��/(!&#�'�<� >%�#�/" (�"1) (>�: �"A���!#1 # /�., 1990).
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;%'#% &%��#&��## # @���#���"'#% �%�%1'*+ >"� (�"A���!#1 # /�., 1990).
�/'"!� ,'")#&%;B'"= ���A�/" /��&(>" �"�?�� '" ()"�&!# �"��! ��+�"'=-
%&�= &�;B!� � '")";% �%>��/(!&#�'�<� >%�#�/". � �%�%/#'% &"!���<� �'"
,'")#&%;B'� �<�"'#)#�"%&�=, >��!�;B!( �"�!# '")#'"G& �+�"'=&B ���#
<'%,/��*% ()"�&!#. ��'�>�;#,"?#= ()"�&!�� �A#&"'#= �,���;*+ ���A%1,
� &�� )#�;% # �"�?��, /��&#<"%& �"!�#�(�" ! !�'?( �%,�'" �",�'�D%'#=.

��;�/'=! ( !�"�'�+���&�1 >%�)"'!# '% �"��%;=%&�= >��;% �*+�/" #,
�*��/!��*+ '�� # ��&"%&�= � >�%/%;"+ �"&%�#'�!#+ ()"�&!��. �� /"''*�
�.�. �"A���!�<� (1993), >����/#�J%<� '"A;G/%'#= � �(�!�%'## � #G;%
1986 <. '" ()"�&!% >;�$"/BG 2 <", ;#JB ( 5 #, 26 ��;�/*+ ���A%1 � ��,�"-
�&% 30 # 60 /'%1 ?%'&�* "!&#�'��&# �"�>�;"<";#�B ," >�%/%;"�# �"&%�#'-
�!#+ ()"�&!�� (�#�. 4.1.2.4). ��&";B'*% ��;�/*% ,�%�B!# ��&"�";#�B � ��-
�&"�% �%�%1'*+ <�(>> /� �;%/(G$%1 �%�'*.

�A�",��"'#% �;�D'*+ �%�%1'*+ <�(>>#����! ," �)%& '%>�;'�<� �"�-
>"/" �%�%''#+ �*��/!�� �&�%)%'� # /�(<#�# #��;%/��"&%;=�# (�"+�(-
/��, 1987).

�"!#� �A�",��, ( �%<�;%&�! +���J� �*�"D%'" >�#�=,"''��&B ! �"&%-
�#'�!��( ()"�&!( (>��&'"&";B'"= @#;�>"&�#=), >�/!�%>;%''"= &�;%�"'&-
'��&BG ���A%1-��/#&%;%1 ! ���%�( >�&���&�(, � �%,(;B&"&% )%<� >�/"�;=-
G$%% A�;BJ#'�&�� ��;�/*+ ���A%1 ��&"%&�= � ���&"�% �%�%1'*+ <�(>>
/� �!�')"'#= �%,�'" �",�'�D%'#=, " � '%!�&��*+ �;()"=+ — # /� !�'?"
,#���!#.

�#�. 4.1.2.4. ����&�"'�&�%''�% �"�>�%/%;%'#% �,���;*+ # ��;�/*+ ���A%1 !�"�-
'�+���&�1 >%�)"'!#, Meriones libycus, '" >;�$"/!% '"A;G/%'#1 � #G;%-"�<(�&%
1986 <. � �(�!�%'##. 1 — <�"'#?* ()"�&!�� �,���;*+ �"�?��, 2 — <�"'#?* ()"�-
&!�� �,���;*+ �"��!, 3 — ?%'&�* "!&#�'��&# �%<�;%&�! I <%'%�"?##, 4 — ?%'&�*
"!&#�'��&# �%<�;%&�! II <%'%�"?## (>�: �"A���!#1, 1993).
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� ,#�'#1 >%�#�/ @���#�(G&�= �;�D'*% >� ���&"�( <�(>>#���!#, !(/"
��<(& �+�/#&B �"�?* # �"�!# #, �/'�1 �%�%1'�1 <�(>>*, " &"!D% ���A#-
�/#'�)!# #, /�(<#+ �%�%1'*+ <�(>>, >�;B,(G$#%�= �/'�1 '���1. �#�;�
,�%�B!�� � ��%J"''*+ ,#����)'*+ <�(>>#���!"+ ��D%& /��&#<"&B 15
(�"+�(/��, 1987).

|���#���"'#% �;�D'*+ >� ���&"�( <�(>>#����! '"A;G/";# &"!D% >��-
;% �&#+#1'*+ A%/�&�#1 #;# �"�J&"A'�1 �"�>"J!# ,%�%;B, !�</" ��%/;*%
,�%�B!# A*;# �*'(D/%'* >�!#/"&B ,"'#�"%�*% ()"�&!# �A#&"'#=. ���A#,
�!","�J#%�= '" ���A�/'�1 #;# '% ����%''�1 &%��#&��##, �AU%/#'=;#�B �
<�(>>#���!#, >�# 7&�� #+ "<�%��#�'��&B A*;" >�/"�;%'" (�"+�(/��, 1987).

�#�&%�" #�>�;B,��"'#= >���&�"'�&�", +"�"!&%�'"= /;= !�"�'�+���&�1
>%�)"'!# � �%>��/(!&#�'*1 >%-
�#�/, >���;%D#�"%&�= # � (�;�-
�#=+ �&!�*&*+ ��;B%�. "A;G/%-
'#= ," #�!(��&�%''*�# <�(>>#-
���!"�# #, 5-6 �,���;*+ �",'�-
>�;*+ ���A%1, >���%/%''*% "�&�-
��� (������, 1995, 1998, 2000"),
>�!",";#, )&� �"�!#, ()"�&�(G-
$#% � �",�'�D%'##, ,"'#�";#
�A���A;%''*% <'%,/��*% &%��#-
&��##, �"�?* D% #�>�;B,��";#
��G >;�$"/B ��;B%�* (�#�.
4.1.2.5).

� �/'�1 #, ��;B%�'*+ <�(>>#-
����! (�#�. 4.1.2.5), ���&�=$%1 #,
&�%+ �"�?�� (' 6, 10, 11) # &�%+
�"��! (' 7, 9, 51), '"#A�;BJ%1
"!&#�'��&BG �&;#)";�= �"�%? '
6, �A�",��"�J#1 �%�%1'(G >"�(
� �"�!�1 ' 7, )%1 �+�"'=%�*1
<'%,/���1 ()"�&�! ,"'#�"; ,'"-
)#&%;B'(G )"�&B ��;B%�*. �"�!"
' 51 &"!D% ,"'#�";" �A���A;%'-
'(G # �+�"'=%�(G &%��#&��#G,
" &�%&B= �"�!" (' 9) '% #�%;" �+-
�"'=%��<� ()"�&!" # >�/�%�<"-
;"�B >��&�=''*� >�%�;%/��"'#-
=� �� �&���'* >%��*+ /�(+ �"��!.
�%� '% �%'%%, �'" (�>%J'� �*-
!���#;" �/#' �*��/�!, !�&��*1
A*; ('#)&�D%' �"�!�1 ' 7, !�<-

�#�. 4.1.2.5. �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" �,���;*�# �"�?"�# # �"�!"�#
!�"�'�+���&�1 >%�)"'!#, Meriones libycus,
� ��;B%�% 20�20 �. 
"''*% �%<#�&�"?#1
���A%1 � !�"/�"&"+ ��;B%�* �A�"A�&"'* �
>���$BG !��>BG&%�'�1 >��<�"��*
SURFER 4.03. �*��!"= >;�&'��&B !�'?%'-
&�#)%�!#+ ;#'#1 (!",*�"%& '" ?%'&�* "!-
&#�'��&# ���A%1.
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/" /%&%'*J# �&";# �*+�/#&B '" >��%�+'��&B #, <'%,/���1 '��*, # A*;#
;#J%'* ,"$#&* ���%1 �"&%�#.

� �"�?�� �@���#���";"�B #%�"�+#= /��#'#���"'#=, � )%� >�/��A'%%
A(/%& �!","'� '#D%, " �,"#���&'�J%'#= �"��! ' 7 # ' 51 ��D'� �&'%�&#
! &%��#&��#";B'��( /��#'#���"'#G.

� �*��!�1 �&%>%'# ��'�>�;#,"?## >���&�"'�&�" �,���;*�# �"�!"�#
� ��;B%�% ��#/%&%;B�&�(G& ���&�%&�&�(G$#% �%;#)#'* ���� (&"A;.
4.1.2.1).

��'�>�;#,"?#= ()"�&!�� �A#&"'#= �"�?�� A*;" '%,'")#&%;B'�1, �"�-
'� !"! # �&%>%'B #'/#�#/(";#,"?## >���&�"'�&�" ( ���A%1, �&'��=$#+�=
! �/'�1 �%�%1'�1 <�(>>%.

� >�#��/% ��;�/*% ���A# D#�(& �&'��#&%;B'� �A���A;%''�. ����%�-
&'"= "!&#�'��&B # >%�%�%$%'#= +"�"!&%�'* ;#JB >%��*% 1–2 '%/%;# >��;%
#+ �*+�/" '" >��%�+'��&B. � /";B'%1J%� ��;�/'=! /%�D#&�= �A���A;%''�,
'� ��&"%&�= � >�%/%;"+ �%�%1'�-<�(>>���<� ()"�&!" (�"A���!#1, 1993). �
��;B%�"+, >�# /%@#?#&% D#,'%''�<� >���&�"'�&�", ��;�/*% ,�%�B!# #, �/-
'�<� �*��/!" >�//%�D#�";# &%�'*% ��?#";B'*% ��=,# /�(< � /�(<�� '"
>��&=D%'## /;#&%;B'�<� >%�#�/" — 3–4 �%�=?" (������, 1997).

�,"#���&'�J%'#= �%D/( ���A=�# � �%�%1'*+ <�(>>"+ !�"�'�+���&�1
>%�)"'!# �;�D'* # /#'"�#)'*. � �%>��/(!&#�'*1 >%�#�/, !"! �&�%)%'�
�*J%, �A�",(G&�= /�" �",;#)'*+ &#>" �'(&�#>�>(;=?#�''*+ <�(>>#��-
��!: (1) "<�%<"?## �,���;*+ �",�'�D"G$#+�= ���A%1 � )"�&#)'� >%�%!�*-
�"G$#�#�= ()"�&!"�# �A#&"'#= # (2) �%�%1'*% <�(>>*, ���&�=$#% #,
���A%1-��/#&%;%1 # �",'���,�"�&'�<� >�&���&�".

�"! >�!",";# '"A;G/%'#= ," ��;B%�'*�# <�(>>#���!"�# !�"�'�+���-
&�1 >%�)"'!# � �%>��/(!&#�'*1 >%�#�/ (������, 1997), �� �,"#��/%1�&�#=+
�,���;*+ ���A%1 �/'�<� >�;" >�%�A;"/"G& 7;%�%'&* "<�'#�&#)%�!�<�
>��%/%'#=, � ���A%''��&# >��=�;%'#= �&!�*&�1 "<�%��##. �#��;GA#�*%
!�'&"!&* �&�%)"G&�= ;#JB ( �,���;*+ �",'�>�;*+ ���A%1. �,"#���&'�-
J%'#= �%D/( );%'"�# �/'�1 �%�%1'�1 <�(>>*, ," #�!;G)%'#%� �,���;*+

�"A;#?" 4.1.2.1. �%;#)#'* !�7@@#?#%'&�� #�!;G)#&%;B'� #�>�;B,(%��-
<� >���&�"'�&�" (����) ( !�"�'�+���&�1 >%�)"'!#, Meriones libycus, �
��;B%�"+ � �%�%/#'% �%>��/(!&#�'�<� >%�#�/"

  ���A#-���%/# �%�%1'*% <�(>>*

�"�?* �"�!#

0.67±0.02 (n=16) 0.84±0.03 (n=14) 0.63±0.01 (n=28)

n — )#�;� ��"�'#�"%�*+ /#"/.
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&%��#&��#";B'*+ �"��!, +"�"!&%�#,(G&�= &�;%�"'&'��&BG # �#��;GA#%�
(�#�. 4.1.2.6).

�&�(!&(�( �,"#���&'�J%'#1 � "<�%<"?#=+ �,���;*+ ���A%1 ��D'� �"�-
���&�%&B '" >�#�%�% �/'�1 #, <�(>>#����!, � ���&"� !�&���1 �+�/#;# 5
�"�?�� # 3 �"�!# � ��,�"�&% 4–5 �%�=?%� (�"A���!#1, �">#', 1989). �/#'-
�&�%''*1 >�;���,�%;*1 �"�%? ' 2 � 7&�1 <�(>>#���!% �*/%;=;�= ��%/#
/�(<#+ ���A%1 A�;%% �*��!�1 "!&#�'��&BG >�# �A�;%/��"'## &%��#&��##
# �A$%'## � ����/#)"�#. �' ��%</" '"+�/#;�= � ?%'&�% �'#�"'#= <�(>>*.
�,A%<"'#% !�'&"!&��, � �&;#)#% �& /�(<#+ );%'�� <�(>>*, ," #�!;G)%'#-
%� �"�?" ' 14, %�( A*;� '%���1�&�%''�. ���%/%'#% �"�?" ' 2 >�,��;=;�
�"���"&�#�"&B %<� !"! /��#'"'&". ��;�D%'#% �(A/��#'"'&" >�'")";( ,"-
'#�"; �"�%? ' 9, '� >��;% '%�!�;B!#+ "<�%��#�'*+ !�'@;#!&�� %<� �%�-
&� ,"'=; /�(<�1 �"�%? (' 3), !�&��*1 �&"; >�%�;%/��"&B ��%+ ��&";B'*+
�"�?�� # #,A%<"; ��&�%) &�;B!� � /��#'"'&��. �"!#� �A�",��, �&'�J%'#=
/��#'#���"'#=->�/)#'%'#= ��%/# �"�?�� � <�(>>#���!"+ !�"�'�+���&�1
>%�)"'!# '% �>�;'% (�&�1)#�*. �"�!# � 7&�1 <�(>>#���!% ,"'#�";# �;"-
A� >%�%!�*�"G$#%�= ()"�&!# �A#&"'#= # >�"!&#)%�!# '% !�'&"!&#���";#
/�(< � /�(<��.

�%,(;B&"&* 7&#+ '"A;G/%'#1 (!",*�"G& '" &�, )&� �&'�J%'#= "<�'#�-
&#)%�!�<� /��#'#���"'#=, >��=�;=G$#%�= � "�#��%&�## "<�'#�&#)%�!#+
�,"#��/%1�&�#1 # #,A%<"'## !�'&"!&�� � >"�&'%�"�#, ,"'#�"G$#�# A�-
;%% �*��!�% ��?#";B'�% >�;�D%'#%, '% �>�;'% �&"A#;B'*, # � 7&�1 �#�&%-

�#�. 4.1.2.6. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � �/'�>�;*+ # �",'�-
>�;*+ /#"/"+ ( !�"�'�+���&�1 >%�)"'!#, Meriones libycus, � ��;B%�"+. �;%�" —
���A#-���%/#, �>�"�" — );%'* �%�%1'*+ <�(>>. �,"#��/%1�&�#=: I — "<�%��#�-
'*%, II — #,A%<"'#% !�'&"!&��, III — �#&(";#,��"''*% "<�'#�&#)%�!#%, IV — �#-
��;GA#�*%.
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�% �,"#���&'�J%'#1 �� ��%�%'%� >��#�+�/=& �>�%/%;%''*% >%�%�&��1-
!#, ��=,"''*% � #,�%'%'#%� ��?#";B'�<� �&"&(�" �&/%;B'*+ );%'�� <�(>-
>* (�"A���!#1, ��>��, 1989; �"A���!#1, 1993).

�'";�<#)'"= �&�(!&(�" �,"#���&'�J%'#1 (�&"'"�;#�";"�B # � #�!(�-
�&�%''*+ ��;B%�'*+ <�(>>#���!"+ !�"�'�+���&�1 >%�)"'!# (������, 1997;
������, ����AB%�", 1998). " �#�. 4.1.2.7 >�!","'* ��?#�<�"��* �,"#��-
/%1�&�#1 �%D/( ���A=�# � �/'�1 #, &"!#+ <�(>>#����!, � ���&"�% !�&�-
��1 A*;# 3 �"�?" # 3 �"�!#. �#��;GA#�*% !�'&"!&* � 7&�1 <�(>>#���!%
,"�%<#�&�#���"'*, � ��'��'��, �%D/( �",'�>�;*�# ���A=�#, >�# 7&��
>�/"�;=G$%% #+ )#�;� #'#?##���"; �"�%? ' 6 (�#�. 4.1.2.7, ). �' D%
A*; #'#?#"&���� >�)&# ��%+ "<�%��#�'*+ !�'&"!&��, "/�%���"''*+ /�(�
/�(<#� �"�?"� (�#�. 4.1.2.7, %). � �"��! '% ,"�%<#�&�#���"'� '# �/'�<�
�#��;GA#��<� !�'&"!&". ��'��'*� #'#?#"&���� "<�%��#�'*+ �,"#��/%1-
�&�#1 A*;" �"�!" ' 7, >��&�=''� >�%�;%/��"�J"= '" ���%� ()"�&!% �"�!(
' 9, '% #�%�J(G ��A�&�%''�1 �+�"'=%��1 &%��#&��##. � &�%&B%1 �"�!�1
(' 51), ,"'#�"�J%1
>�"!&#)%�!# #,�;#��-
�"''*1 ()"�&�! �A#&"-
'#=, ( �"�!# ' 7 �;�-
D#;#�B �&'�J%'#=
&%��#&��#";B'�<� /�-
�#'#���"'#=. �,A%<"-
'#% !�'&"!&�� � >"�&'%-
�"�# ( �"�?" ' 6 ,"-
�%<#�&�#���"'� ;#JB �
%/#'#)'*+ �;()"=+, " (
�"�!# ' 7 '% ,"�%<#�&-
�#���"'� ����% (�#�.
4.1.2.7, �). �"�?" ' 6
��D'� �"���"&�#�"&B
!"! /��#'"'&" � 7&�1
<�(>>#���!%, " /�(+
/�(<#+ �"�?�� !"! �(-
A��/#'"'&��.

�;%�%'&* �#&(";#-
,��"''�<� "<�'#�&#-
)%�!�<� >��%/%'#= ,"-
@#!�#���"'* &�;B!� (
�"�?"-/��#'"'&" � %<�
!�'&"!&"+ � �"�!"�#.
�'# �+�/#;# � �;�D-
'*1 !��>;%!� �%!�(-

�#�. 4.1.2.7. ��?#�<�"��* �,"#��/%1�&�#1 �%D/(
�,���;*�# ���A=�# � �/'�1 #, ��;B%�'*+ <�(>>#��-
��! !�"�'�+���&�1 >%�)"'!#, Meriones libycus. �,"#-
��/%1�&�#=:  — �#��;GA#�*% (n=109), % — "<�%�-
�#�'*% (n=80), � — #,A%<"'#% !�'&"!&�� (n=60), $ —
�#&(";#,��"''*% "<�'#�&#)%�!#% (n=26). ��;$#'"
�&�%;�! >��>��?#�'";B'" )#�;( #'#?##���"''*+
"!&��. �"�?* �*/%;%'* �%�*� ?�%&��.
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";B'�<� >��%/%'#= # '% #�%;# �&'�J%'#= ! �#�&%�% #%�"�+#)%�!�<� /��#-
'#���"'#= (�#�. 4.1.2.7, $).

��#'?#>#";B'� #'")% ��<"'#,��"'* �,"#���&'�J%'#= �%D/( ���A=-
�# � �%�%1'*+ <�(>>"+. "A;G/%'#= ," �/'�1 #, &"!#+ <�(>> � %�&%�&�%'-
'*+ >��%;%'#=+ >���%/%'* �.�. �"A���!#� (1988). � ���&"� <�(>>* �+�-
/#;# >%�%,#���"�J#% �"�%? ' 34 # �"�!" ' 13, >�;���,�%;*1 �"�%? #,
>%���<� �%�%''%<� �*��/!" (' 12) # >=&B ��;�/*+ ���A%1 (�"�%? # )%&*�%
�"�!#) � ��,�"�&% �!�;� /�(+ �%�=?%�. ��?#�<�"��* #+ �,"#��/%1�&�#1
>�%/�&"�;%'* '" �#�. 4.1.2.8.

��% ���A# � 7&�1 �%�%1'�1 <�(>>% ����%�&'� #�>�;B,��";# ()"�&�!
�A#&"'#= >;�$"/BG �!�;� 0.15 <". �%�%,#���"�J#% �"�%? � �"�!�1 ,"'#-
�";# /��#'#�(G$%% >�;�D%'#%, �,���;*1 �"�%? #, >%���<� �*��/!" -
>�;�D%'#% �(A/��#'"'&", " ��%+ ��;�/*+ ,�%�B!�� ��D'� A*;� �&'%�&# !
!"&%<��## �(A��/#'"'&��. 
�" �*��!��"'<��*+ �"�?" # �,���;"= �"�!"

A*;# >�)&# %/#'�&�%'-
'*�# #'#?#"&��"�# "<-
�%��#�'*+ �,"#��/%1-
�&�#1 (�#�. 4.1.2.8, ).
��;�/*% ���A# � %/#-
'#)'*+ �;()"=+ /%��'-
�&�#���";# "<�%��#G >�
�&'�J%'#G ! �"�?(-
�(A/��#'"'&(. �,A%<"-
'#% !�'&"!&�� ,"�%<#�&-
�#���"'� &�;B!� ( ��;�-
/*+ ���A%1 >�# ��&�%)%
� �*��!��"'<��*�# �"�-
?"�# (�#�. 4.1.2.8, %). ��-
?#";B'"= "!&#�'��&B
�,���;�1 �"�!# A*;"
'#,!�1: ( '%% ,"�%<#�&�#-
���"'* ;#JB %/#'#)'*%
"<�'#�&#)%�!#% �,"#��-
/%1�&�#= � �"�?��-�(A-
/��#'"'&��. ���=�;%-
'#= �#&(";#,��"''�<�
"<�'#�&#)%�!�<� >��%/%-
'#=, "/�%���"''�<� ��-
;�/*� ���A=�, �&�%)%-
'* &�;B!� ( /�(+ �*��-
!��"'<��*+ �"�?�� (�#�.
4.1.2.8, �). �#��;GA#-

�#�. 4.1.2.8. ��?#�<�"��* �,"#��/%1�&�#1 ���A%1 �
�/'�1 #, �%�%1'*+ <�(>> !�"�'�+���&�1 >%�)"'!#,
Meriones libycus, � %�&%�&�%''�� >��%;%'##:  — >�%-
�;%/��"'#= (n=96), % — #,A%<"'#% !�'&"!&�� (n=49),
� — A�!��*% �&�1!# (n=67), $ — '";%,"'#= # >�/;%-
,"'#= (n=27). ��&";B'*% �A�,'")%'#= !"! '" �#�.
4.1.2.7 (>�: �"A���!#1, 1988, � #,�%'%'#=�#).
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�*% �,"#��/%1�&�#=, ��=,"''*%
� /%��'�&�"?#%1 "@@#;#"&#�-
'*+ @��� >��%/%'#= ('";%,"'#%
# >�/;%,"'#%), ,"�%<#�&�#���"-
'* ;#JB ( ��;�/*+ );%'�� <�(>-
>* (�#�. 4.1.2.8, $). �+ )"�&�&" #
'">�"�;%''��&B >�,��;=G& <���-
�#&B � �($%�&���"'## #%�"�+##
��%/# ��;�/*+ ,�%�B!�� �/'�<�
��,�"�&" �"�!" ' 15 ,"'#�";"
�*��!�% ��?#";B'�% >�;�D%'#%;
%1 (�&(>";# >� �"'<( �"�!# ' 4
# ' 39, " &"!D% �"�%? ' 32, "
�"�!" ' 46 '"+�/#;"�B '" '#,-
J%1 �&(>%'# ��?#";B'�1 #%�"�-
+##.

� !")%�&�% /�>�;'#&%;B'�1
#;;G�&�"?## ��D'� >�#�%�&#
��?#�<�"��* �,"#��/%1�&�#1
�%D/( >�;(�,���;*�# ���A=�#
#, �/'�<� �*��/!", ��&"�J%<��=
A%, ��/#&%;%1 # ,"'#�"�J%<�
�A���A;%''*1 ()"�&�! �A#&"-
'#= � ��;B%�% (�#�. 4.1.2.9). ��,-
�"�& ��;�/*+ ,�%�B!�� ! '")";( '"A;G/%'#1 ���&"�;=; �!�;� &�%+ �%�=?%�
(������, 1997).

��?#�<�"��* '" �#�. 4.1.2.9 >�!",*�"G&, )&� >�/"�;=G$%% A�;BJ#'-
�&�� �,"#��/%1�&�#1 � 7&�� �*��/!% �&'��#;��B ! !"&%<��## �#��;GA#-
�*+ (�#�. 4.1.2.9, ). ����% '#+, ,"�%<#�&�#���"' �/#' "<�%��#�'*1 !�'-
&"!& � @���% >�%�;%/��"'#=, � /�(+ �;()"=+ — #,A%<"'#% !�'&"!&�� � >"�&-
'%�"�#, " &"!D% %/#'#)'*% �#&(";#,��"''*% "<�'#�&#)%�!#% �,"#��/%1-
�&�#= (�#�. 4.1.2.9, �, $). �&�(!&(�" �#��;GA#�*+ �,"#��/%1�&�#1 � /%-
��'�&�"?#%1 7;%�%'&�� >�/)#'%'#= (�;%/��"'#% # '";%,"'#%) >�,��;=%&
�*/%;#&B � 7&�1 <�(>>% �"�?" ' 39 # �"�!( ' 37 !"! ���A%1 �"��<� �*��-
!�<� �"'<", " �"�?" ' 36 — !"! '#,!��"'<���<� (�#�. 4.1.2.9, %).

�%,(;B&"&* >���%/%''*+ #��;%/��"'#1 >�,��;=G& �/%;"&B ,"!;G)%'#%,
)&� ! ��'��'*� +"�"!&%�#�&#!"� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�* >��%;%'#1 !�"�'�+���&�1 >%�)"'!# �&'��=&�=: 1) �%,�''*% #,�%'%-
'#= � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" ( �,���;*+ ���A%1 � >%�%+�-
/�� �& �%�%1'�-<�(>>��*+ �+�"'=%�*+ &%��#&��#1, �($%�&�(G$#+ '"
>��&=D%'## �%>��/(!&#�'�<� >%�#�/", ! "<�%<"?#=� #'/#�#/(";B'*+, '�
� ,'")#&%;B'�1 �&%>%'# �A�A$%�&�;%''*+ ()"�&!�� �A#&"'#= � ,#�'#1

�#�. 4.1.2.9. ��?#�<�"��* �,"#��/%1�&�#1
� '%>�;'�1 �%�%1'�1 <�(>>% !�"�'�+���&�1
>%�)"'!#, Meriones libycus, ���&�=$%1 #,
�*��/!" >�;(�,���;*+ ,�%�B!��:  — �#-
��;GA#�*% �,"#��/%1�&�#= (n=182), % —
�;%/��"'#% # '";%,"'#% (n=35), � — >�%-
�;%/��"'#% # #,A%<"'#% !�'&"!&�� (n=3),
$ — �#&(";#,��"''*% "<�'#�&#)%�!#% �,"-
#��/%1�&�#= (n=10).  ��&";B'*% �A�,'")%-
'#= !"! '" �#�. 4.1.2.7.
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>%�#�/; 2) ,"/%�D!" �"��%;%'#= ��;�/'=!"; 3) )"�&#)'�% �A���A;%'#%
��;�/*+ ���A%1 � ���&"�% �%�%1'*+ <�(>>; 4) �&'��#&%;B'� �*��!"= �&%-
>%'B &�;%�"'&'��&# � �&'�J%'#=+ �%D/( ���A=�# � ���&"�% �%�%1'*+
<�(>>; 5) @���#���"'#% #%�"�+## /��#'#���"'#= ��%/# �>�%/%;%''�1
!"&%<��## �,���;*+ �"�?��, !�'!(�#�(G$#+ ," �"��! � �%,�' �",�'�D%-
'#=; 6) @���#���"'#% ��?#";B'�1 #%�"�+## � �%�%1'*+ <�(>>"+, ��'�-
�"''�1 '" "@@#;#"&#�'*+ @���"+ >��%/%'#= # >��=�;=G$%1�= � �#/%
/��#'#���"'#= ���A%1 �&"�J%1 ��,�"�&'�1 !"&%<��##; 7) @���#���"'#%
,#����)'*+ <�(>>#����! '" ��'��% �%�%1'*+ <�(>> � '% �"��%;#�J#��=
��;�/'=!��, ! !�&��*� ��<(& >�#��%/#'=&B�= �,���;*% '%��/�&�%''*%
���A#.

4.1.3. ��3'-�-F'"�� 0�,-��$, Microtinae

��%/# >�%/�&"�#&%;%1 >�/�%�%1�&�" Microtinae ��D'� �*/%;#&B �=/
�#/��, ( !�&��*+ �>#�"'* �%�%1'*% <�(>>#���!# �� �;"A*�# >"�'*�#
��=,=�#, �AU%/#'=G$#% >�;��*+ >"�&'%��� '" �&'��#&%;B'� !���&!#1
>%�#�/, ;#A� �($%�&�(G$#% �<�"'#)%''�% ��%�= � �%,�' �",�'�D%'#=. �
&"!��*� �&'��=&�=, >�%D/% ��%<�, >�;%�!#: �A*!'��%''"= (Microtus arvalis),
���&�)'�%���>%1�!"= (M. rossiaemeridionalis), �A$%�&�%''"= (M. socialis),
>�;%�!" �G'&%�" (M. guentheri), D%;&�$%!"= (M. xanthognathus) # !";#-
@��'#1�!"= (M. californicus). %!�&��*% "�&��* �A'"�(D#�"G& >�#,'"!#
�%�%1'�-<�(>>���<� �A�"," D#,'# ( !�>*&'�<� ;%��#'<" (Dicrostonyx
torquatus) # (,!�)%�%>'�1 >�;%�!# (M. gregalis).

�A*!'��%''"= >�;%�!", Microtus arvalis, J#��!� �"�>���&�"'%'" '"
%���>%1�!�� !�'&#'%'&%. �&�& �#/ �&;#)"%&�= �*��!#� �%>��/(!&#�'*�
>�&%'?#";�� # �>���A%' ! !�(<;�<�/#)'��( �",�'�D%'#G. ��;�/*% �"�-
?* �"'� �&"'��=&�= >�;���,�%;*�#, # � ��,�"�&% �!�;� >�;(&��" �%�=?%� (
'#+ (D% '")#'"%&�= �>%��"&�<%'%,. �"�!# &"!D% ��<(& �>"�#�"&B�= � �)%'B
�"''%� ��,�"�&% — 13–15 /'%1. ��%/'%% )#�;� /%&%'*J%1 � �*��/!"+ �"�B-
#�(%&, � ,"�#�#���&# �& �",;#)'*+ (�;��#1, �& 3.7 /� 6.2 (�"J%'#'", 1962;
�%�;%'!�, T%�)%'!�, 1988; �%>�"!��", 2003). ��;"<"G&, )&� /;= �A*!'��%'-
'�1 >�;%�!# +"�"!&%�'� #'?%�&-&"A(, &.%. #,A%<"'#% �",�'�D%'#= �%D/(
A;#,!#�# ��/�&�%''#!"�# (�"J%'#'" # /�., 1994), �/'"!� 7&� +"�"!&%�'�,
>�-�#/#���(, '% /;= ��%+ >�/�#/��*+ @���.

� %�&%�&�%''*+ >��%;%'#=+ �A*!'��%''�1 >�;%�!# �>#�"'* &"! '"-
,*�"%�*% 	������ (#!�;"%��!#1, 1918, ?#&. >� �"J%'#'", 1962), � !�&�-
�*+ '"�)#&*�"%&�= /� 20 �,���;*+ # ��;�/*+ ���A%1. �;�$"/B, ,"'#�"%-
�"= �/'�1 !�;�'#%1, '%�%;#!", # )"$% ��%<� '% >�%�*J"%& 300 �2 (�"J%-
'#'", 1962). �,���;*% �"�!# >�#�=,"'* ! ���#� ()"�&!"� �A#&"'#= � A�;B-
J%1 �&%>%'#, )%� �"�?* # ��;�/*% ���A#, '� # &%, # /�(<#% �%/(& ��%/;*1
�A�", D#,'# (�";*<#', 
%(;#', 1979).
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#'"�#!" >�;���,�"�&'�<� ���&"�" !�;�'#1 �A*!'��%''�1 >�;%�!#
>�/��A'� #,()%'" .�. �"J%'#'�1 (1962). "�%;%'#% !�;�'## ��D%& ���&�-
=&B #, 3–4 >�!�;%'#1, �!;G)"= 1–2 �,���;*+ �"�?��, �& 1 /� 3 �,���;*+
�"��! # '%�!�;B!� �*��/!�� ��;�/*+ ,�%�B!��. �%�%�%''"= �"�!", �*!��-
�#�J"= >%��*1 �*��/�!, >%�%/ ��D/%'#%� �&���<� �&�%;=%&�= � ���A�/-
'(G '��(. �%D% �'" ��&"%&�= � �&"��1 '��% � >%��*� �*��/!�� # �*!"��-
;#�"%& �&���1 �*��/�! ��%�&% � >�/���J#�# ��;�/*�# ,�%�B!"�# >%���-
<� >��%&". � �;�D'*+ <�(>>#���!"+ /�% �"�!# ��<(& (�&�"#�"&B <'%,/" �=-
/�� #;# D% �*!"��;#�"&B /%&%'*J%1 � �/'�� <'%,/%. ��/�A'*% <�(>>#-
���!# � �/'#� �"�?�� # /�(�=-&�%�= �"�!"�# �>#�"'* # /�(<#�# "�&��"-
�# (Frank, 1954; Boyce, Boyce, 1988).

�"�?* # �"�!# ��<(& D#&B >"�"�#, >�# 7&�� �"�%? >��=�;=%& ,"A�&( �
>�&���&�% (�"J%'#'", 1962). ��;�/*% ���A# �>���A'* ! �"��%;%'#G �
��,�"�&% �!�;� 3 '%/%;B, '� )"�&� D#�(& ��%�&% ,'")#&%;B'� /�;BJ%. �*-
��/!# �",'�<� ��,�"�&" ��<(& �AU%/#'=&B�= # D#&B ����%�&'�.

"A;G/%'#= � >�#��/% >�!",*�"G&, )&� ()"�&!# �A#&"'#= �"�?�� ��-
<(& ,'")#&%;B'� >%�%!�*�"&B�=, &�</" !"! <'%,/��*% ()"�&!# �"��!, !"!
>�"�#;�, �"�>�;"<"G&�= �A���A;%''� �/#' �& /�(<�<�. �;�$"/B #'/#�#-
/(";B'*+ ()"�&!�� �"�?�� �"�B#�(%& �& 100 /� 1500 �2, ( �"��! — �& 100
/� 600 �2 (�"�"�%�", �()%�(!, 1954; #!#&#'", 1972). �%�%!�*�"'#% #'-
/#�#/(";B'*+ ()"�&!�� �"�?�� �AU=�'=%&�= &%�, )&� #+ "!&#�'��&B '%
�<�"'#)%'" &%��#&��#%1 �/'�1 <�(>>#���!#, # �'# '%�%/!� �*+�/=& ," %%
>�%/%;* (�"�"�%�", 1955; "(���, 1956; Mackin, Rogalska, 1979). �%D/(
�,���;*�# �"�?"�# #, �",'*+ <�(>>#����! ,")"�&(G ��,'#!"G& "<�%�-
�#�'*% !�'@;#!&*.

�'";#, >���&�"'�&�%''�<� �"�>�%/%;%'#= �,���;*+ # ��;�/*+ ���-
A%1 >�,��;=%& (&�%�D/"&B, )&� 7;%�%'&"�'�1 �&�(!&(�'�1 %/#'#?%1 � >�-
�%;%'#=+ �A*!'��%''�1 >�;%�!# =�;=%&�= �%�%1'"= <�(>>" (>"�" �,���-
;*+ ���A%1 #;# �"�%? � /�(�=-&�%�= �"�!"�# # #+ >�&���&��), ,"'#�"G-
$"= �<�"'#)%''*1 ()"�&�! �A#&"'#=, 7!�>;("&#�(%�*1 � &%)%'#% /��&"-
&�)'� /;#&%;B'�<� >%�#�/" (�"J%'#'", 1962), +�&=, >� �'%'#G |. |�"'!"
(Frank, 1954), �"�?�� �;%/(%& #�!;G)#&B #, ���&"�" �%�%1'*+ <�(>>. 
%1-
�&�#&%;B'�, >"�'*% ��=,# ( �A*!'��%''�1 >�;%�!# �&'��#&%;B'� �;"A*%.
"A;G/%'#= � >�#��/% >�!",*�"G&, )&� >�#�(&�&�#% � '��% �"�?" # �"�!#
�>�%/%;=%&�=, <;"�'*� �A�",��, @#,#�;�<#)%�!#� ���&�='#%� >��;%/'%1,
>�7&��( �"�%? '% '"+�/#&�= � �%�%1'�1 <�(>>% >��&�=''�. �� �,"#���&-
'�J%'#=+ �%D/( >�;"�# ( 7&�<� �#/" �;%/(%& �",;#)"&B /�" &#>" ��=,%1:
>��&�='�&�� � �%!�(";B'*+ !�'&"!&"+ ( �"��! (!"D/"= �"�!" �>"�#�"%&�=
� �/'#� �"�?��) # >�;#<"�#= ( �"�?��, �>"�#�"G$#+�= � '%�!�;B!#�#
�"�!"�# (���%'!�, 1994").

���;%/��"'#%, >���%/%''�% � 1983 <. '" G<% ���!���!�1 �A;"�&# (�"-
�"'���!#1, �+�&�!#1, 1988), >�!",";�, )&� ,�%�B!# �&'��#&%;B'� �"�'�-
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�%�'� #�>�;B,��";# >���&�"'�&�� � >�%/%;"+ ���#+ ()"�&!�� �A#&"'#=. �,"-
#�'�% �"�>�;�D%'#% ()"�&!�� �,���;�<� �"�?" # �"�!# �A*!'��%''�1
>�;%�!# � �/'�� #, >��%;%'#1, </% �&�%)%'� #+ ����%�&'�% �A#&"'#% �
�#/��-/��1'#!��, ���&�)'�%���>%1�!�1 >�;%�!�1 (M. rossiaemeridionalis),
>�!","'� '" �#�. 4.1.3.1. �;%/(%& �&�%&#&B, )&� ,'")#&%;B'"= )"�&B #'/#�#-
/(";B'�<� ()"�&!" �"�?" �A*!'��%''�1 >�;%�!#, �"�'� !"! # /�" #, &�%+
��'��'*+ %<� (A%D#$, '% A*;# ��=,"'* � ()"�&!�� �"�!#. �"�&B ()"�&!"
>��;%/'%1 (��%/# /%�%�B%� # !(�&"�'#!��) '"+�/#;"�B ," >�%/%;"�# ()"�&!"
�"�?". �&# ���A%''��&# �&�(!&(�* ()"�&!�� �A#&"'#= �;(D"& /�>�;'#&%;B-
'*� ��#/%&%;B�&��� � >�;B,( �&'��#&%;B'� �;"A*+ >"�'*+ ��=,%1 ( �A*!-
'��%''�1 >�;%�!#.

"A;G/%'#= ," #�!(��&�%''�1 <�(>>#���!�1 �,���;*+ ���A%1 � '%��-
;% �>�;'% ��<;"�(G&�= � /"''*�#, >�;()%''*�# � >�#��/'*+ >�>(;=?#=+
(De Jonge, 1983). � ���&"� <�(>>#���!# �+�/#;# '%,'"!��*% ���A# (4 �"�?"
# 4 �"�!#), !�&��*+ �*>(�&#;# � >��%$%'#% �",�%��� 3.9�4.6 � � #�!(��&-
�%''*�# (A%D#$"�#, !���(J!"�# # >�#;!"�#. � &�%+ #, )%&*�%+ �"��! �
>%��*1 D% /%'B '"A;G/%'#1 A*;# �&�%)%'* �>"�#�"'#=, >�# 7&�� !"D/"=

�#�. 4.1.3.1. ��"'#?* ()"�&!�� �A#&"'#= # (A%D#$" �A*!'��%''�1, Microtus arvalis,
# ���&�)'�%���>%1�!�1, Microtus rossiaemeridionalis, >�;%��! � �/'�� #, ����%�&-
'*+ >��%;%'#1 '" G<% ���!���!�1 �A;"�&# � #G;% 1983 <. M. rossiaemeridionalis:
1, 5 — �"�%?, 2, 6 — �"�!". M. arvalis: 3, 7 — �"�%?, 4, 8 — �"�!". 9 — !(�&"�'#!,
10 — /%�%�B= (>�: �"�"'���!#1, �+�&�!#1, 1988).
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�"�!" �>"�#�";"�B � �/'#� >��&�=''*� >"�&'%���. �A�",��"�J#%�= >"�*
�($%�&���";# � &%)%'#% ��%<� >%�#�/" '"A;G/%'#1 (�!�;� 5 �%�=?%�), #
�"�>"/";#�B &�;B!� >��;% <#A%;# �/'�<� #, >"�&'%���. �/'" #, >"�, ,"'=�-
J"= /��#'#�(G$%% >�;�D%'#%, �!!(>#���";" �"�*% '"/%D'*% (A%D#$"
# >�%�;%/��";" /�(<#+ ���A%1 '" ���%1 &%��#&��##. 
�% >�/)#'%''*% >"�*
,"'#�";# �%'%% '"/%D'*%, '� �",/%;B'*% # &"!D% �+�"'=%�*% (A%D#$".
��&"�J#%�= /�" ,�%�B!" (�"�%? # �"�!") '% #�%;# ��A�&�%''*+ (A%D#$ #
��!��% >�<#A;#.

�%�%, &�# '%/%;# ( �"��! ��/#;#�B >%��*% �*��/!#, !�&��*% A;"<�>�-
;()'� �*D#;#, # ��% ��;�/*% ���A# /��&#<;# >�;���1 ,�%;��&#. �,���-
;*% �"�?* � !"D/�1 >"�% >��&�=''� '"+�/#;#�B � !���=$#�# �"�!"�# #
>�#'#�";# "!&#�'�% ()"�&#% � ���>#&"'## >�&���&�" — �A�<�%�";# /%&%-
'*J%1 � <'%,/% � �&�(&�&�#% �"�!# # �*;#,*�";# #+. ���#�� 7&�<� �"�-
?* >��<�'=;# /�(<#+ ���A%1, !�&��*% >*&";#�B >�#A;#,#&B�= ! <'%,/(.

���;% ��D/%'#= >%��*+ �*��/!�� ( �"��! '"�&(>#; >��;%��/���1 7�-
&�(�, # �'# �'��B �>"�#;#�B � �"�?"�#, >�# 7&�� �>"�#�"'#% >��#�+�/#;�
'% � >�%D'#�# >�;��*�# >"�&'%�"�#, " � /�(<#�# �"�?"�#. �� ,"�%�J%-
'## �*!"��;#�"'#= >%���<� �*��/!" !"D/"= �"�!" ��/#;" �&���1 �*��-
/�! � &�� D% <'%,/%. 
%&%'*J# #, >%���<� �*��/!" >��/�;D";# ��&"�"&B-
�= � �/'�� <'%,/% � ���A=�#-��/#&%;=�#. �<�%��#�'*% �,"#��/%1�&�#=
�%D/( );%'"�# �%�%1'�1 <�(>>* '% �&�%)%'*.

�� �%�% (�%;#)%'#= )#�;" ���A%1 � �%�%1'*+ <�(>>"+, !�'!(�%'?#= ,"
D#,'%''�% >���&�"'�&�� ��,�"�&";". �#�;%''��&B /��#'#�(G$%1 �%�%1-
'�1 <�(>>* (�%;#)#�";"�B A*�&�%%, # �'" �&";" �"�J#�=&B ���G &%��#&�-
�#G ," �)%& >���&�"'�&�", ,"'#�"%��<� /�(�= /�(<#�# �%�B=�#. � �%,(;B-
&"&% ���A# #, 7&#+ �%�%1 �&";# >�<#A"&B �/'" ," /�(<�1, " ��&"�J#%�= � D#�*+
,�%�B!# '% �*/%�D";# !�'!(�%'?## � A��BA% ," �($%�&���"'#%, #, � !�'%)-
'�� #&�<%, &"!D% >�<#A;#. 
��#'#�(G$"= �%�%1'"= <�(>>" ��&";"�B %/#'-
�&�%''�1 � 7&�� >��%$%'##, # )%�%, '%!�&���% ��%�= � %% ���&"�% '"�)#&*-
�";��B 150 ���A%1. ���;% 7&�<� �",�'�D%'#% >�%!�"&#;��B, >��!�;B!( �"�!#
A*;# '% � ���&�='## �*!"��;#�"&B >�&���&�� #,-," >��&�=''�<� >�#�(&-
�&�#= �'�D%�&�" /�(<#+ ���A%1 � <'%,/% (De Jonge, 1983).

�"�*% �'�<�)#�;%''*% # �;�D'*% �%�%1'*% <�(>>#���!# �A'"�(D#-
�"G&�= � ���$'*+ A(�&"+. � &"!#+ <�(>>#���!"+ >��#�+�/#& ,"/%�D!"
�"��%;%'#= ��;�/'=!", !�&��*1 /��&#<"%& >�;���1 ,�%;��&#, '� '% ()"-
�&�(%& � �",�'�D%'##. � ���&"�% A(�&��*+ >��%;%'#1, � !�&��*+ '"�)#-
&*�"%&�= /� 50 ���A%1, >�#�(&�&�(G& �& 2 /� 4 �,���;*+, '% ()"�&�(G$#+
� �",�'�D%'## �"�?�� # �& 4 /� 6 �,���;*+ =;��*+ �"��!. �"�?* � A(�&�-
�*+ >��%;%'#=+ '% �",�'�D"G&�=, @"!&#)%�!#, /� J%�&#�%�=)'�<� ��,�"-
�&" (���%'!�, 1979, 1994").


;= >��%;%'#1 �A*!'��%''�1 >�;%�!# � ��#A";&#!% (���%'!�, 1979)
+"�"!&%�%' �#'#�";B'*1 (���%'B )#�;%''��&# �%�'�1, !�</" D#;*% '��*
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�"�>�;"<"G&�= '" ,'")#&%;B'�� �"��&�='## �/'" �& /�(<�1, # '" !"D/(G
�,���;(G �"�!( >�#+�/#&�= �/#' �,���;*1 �"�%?. �"!�% ���&'�J%'#%
>�;�� >�#��/#& ! �A�",��"'#G >���&*+ �%�%1, �!;G)"G$#+ >"�( �,���-
;*+ ���A%1 # #+ >�&���&��. � ��%'# � ���&"�% �%�B# ��D%& '"�)#&*�"&B�=
&�# >�!�;%'#= ��;�/*+ ,�%�B!��, # %% )#�;%''��&B (�%;#)#�"%&�= /� 20
���A%1. �*��/!# D#�(& ��%�&% � �"�!�1 � �/'�1 '��% ;#A� �&/%;B'�, #
>�# 7&�� '% �"�>"/"G&�=. �"!#� �A�",��, '" �",'*+ @","+ �%>��/(!&#�-
'�<� ?#!;" ���&"� �%�%1 (A%, ()%&" �"�?��) ��D%& A*&B �;%/(G$#�: >��-
�&"= �%�B= (�"�!" � �/'#� �*��/!��), �;�D'"= �%�B= (�"�!" � /�(�=-&�%-
�= �*��/!"�#) # �;�D'"= �%�%1'"= <�(>>#���!", �AU%/#'=G$"= /�(+-&�%+
�"��! � '%�!�;B!#�# �*��/!"�#. � �%�%1'�1 <�(>>% ;GA�<� ���&"�" ��-
D%& A*&B &�;B!� �/#' �",�'�D"G$#1�= �"�%?.

�;�D'*% �%�%1'*% <�(>>#���!# �A�",(G&�=, �!��%% ��%<�, ," �)%& ()"-
�&#= � �",�'�D%'## >�#A*;*+ �"��!, ( !�&��*+ +���J� �*�"D%'" @#;�-
>"&�#=. ��;�/*% �"�?*, '">��&#�, �*�%;=G&�= #, �%�%1 (>� !�"1'%1 �%�%,
�'�<#% #, '#+) � >%�#�/ >�;���<� ��,�%�"'#=. �A*)'� � ���&"�% �%�B# '%
��&�%)"G&�= ��;�/*% �"�?* �&"�J% 30–40 /'%1 (���%'!�, 1979).

�'"= �#&("?#= �>#�"'" � >��%;%'#=+ �A*!'��%''�1 >�;%�!# � �">"/-
'�1 �%��"'## (Boyce, Boyce, 1988), </% '" �&'��#&%;B'� '%A�;BJ�� ()"�-
&!% �&"��1 ,";%D# (>;�$"/BG 0.79 <") #,()";# >���&�"'�&�%''�% �"�>�%-
/%;%'#% �",�'�D"G$#+�= �"��! >�# �*��!�1 # '#,!�1 >;�&'��&# '"�%;%-
'#=: ���&�%&�&�%''�, 1333 ���A#/<" � #G;% 1980 <. # 24 ���A#/<" � ">�%;%
1982 <. ���;%/��"'#%, � !�&���� �>#�";#�B '" /"''*% �"/#�&%;%�%&�##,
>�!",";�, )&� ��%/# �",�'�D"G$#+�= �"��! A*;# # ���A#-�/#'�)!#, #
<�(>>* #, /�(+-&�%+ ���A%1, �A#&"G$#+ � �/'�1 '��%, >�#)%� <�(>>���%
(!���('";B'�%) �",�'�D%'#% >��#�+�/#;� !"! >�# '#,!�1, &"! # >�# �*-
��!�1 >;�&'��&# '"�%;%'#=. �/'"!� � >��;%/'%� �;()"% �"�!#, ,"'#�"G-
$#% �A$#1 ()"�&�! �A#&"'#=, �A���A;=;#�B � �&/%;B'*+ <'%,/��*+ '�-
�"+. ��# !���('";B'�� �",�'�D%'## �"�!# ,"'#�";# �;�D'*% '��* �
,">"�"�# !���", '%�!�;B!#�# <'%,/��*�# !"�%�"�# # �'�D%�&��� ,">"�-
'*+ �*+�/��. � �/#'�)'*+ �"��! A*;" >���&"= '��", �*�*&"= � >;�&'�1,
!"�%'#�&�1 >�)�%, � %/#'�&�%''�1 <'%,/���1 !"�%��1, A%, ,">"��� !���"
# ;#JB c /�(�=-&�%�= �*+�/"�#. �"!#� �A�",��, !���('";B'�% �",�'�-
D%'#% �"��! ��D%& A*&B �&#�(;#���"'� �'%J'#�# (�;��#=�#, � )"�&'�-
�&#, �=<!�1 >�)��1, �A;%<)"G$%1 (�&��1�&�� �;�D'*+ '��.

�,���;*% �"�?* ��<(& D#&B � �&/%;B'�1 <'%,/���1 '��%, '� )"$% >�-
�%$"G& '��* �",'*+ �"��!, ��&"�"=�B � !"D/�1 '" '%!�&���% ��%�=. ���-
/�;D#&%;B'��&B ����%�&'�<� �A#&"'#= �"�?" # �"�!#, !"! �&�%)%'� �*J%,
,"�#�#& �& @#,#�;�<#)%�!�<� ���&�='#= >��;%/'%1. �� ��%�= ��/�� �"�%?
��D%& '"+�/#&B�= � �"�!�1 � �/'�� <'%,/%, �*;#,*�"&B # �A�<�%�"&B /%&%-
'*J%1. �)"�&#% �"�?�� � ���>#&"'## >�&���&�" >�/&�%�D/%'� # ;"A��"-
&��'*�# #��;%/��"'#=�# (Gromov, Smorkatcheva, 2004).
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�� �'%'#G �'�<#+ "�&����, �",�'�D"G$#%�= �"�!# �+�"'=G& ,"'#�"-
%�(G &%��#&��#G (Frank, 1954; Reichstein, 1960; ���%'!�, 1979; De Jonge,
1983). ��;"<"G& &"!D%, )&� �"�?*, ()"�&�(= � "<�%��#�'*+ �+�"&!"+ � ��-
>%�'#!"�#, ,"$#$"G& '% &%��#&��#G, " >�"�� '" �>"�#�"'#% � �"�!"�#
(Fisler, 1969; ���%'!�, 1979, 1994"). ��%�&% � &%�, '% #�!;G)%'�, )&� �"�%?
�+�"'=%& �<�"'#)%''�% >���&�"'�&�� �A;#,# <'%,/��*+ ()"�&!�� �"��!,
�"�'� !"! # �"�!#, �!��% ��%<�, �+�"'=G& A;#D"1J#% �!�%�&'��&# <'%,/�-
��1 '��*. � 7&#� ��<;"�(%&�= # &� �A�&�=&%;B�&��, )&� � >�/���J#+ �*-
��/!"+ ��%</" �*/%;=%&�= �"�%?, !�&��*1 �/#' #;# � >"�% � �"&%�BG "!-
&#�'� '">"/"%& '" “)(D"!��” (���%'!�, 1994").

��&��* #��;%/��"'#=, >���%/%''�<� � T�&;"'/## (Langsdale, Young,
1999), >�#/%�D#�"G&�= #'�1 &�)!# ,�%'#=, (&�%�D/"=, )&� � �%>��/(!-
&#�'*1 >%�#�/ (">�%;B-�%'&=A�B) � >��%;%'#=+ � �*��!�1 >;�&'��&BG (�!�-
;� 150 ���A%1/<") �"�!# ,"'#�"G& '%�+�"'=%�*% <'%,/��*% ()"�&!# � >�%-
/%;"+ �+�"'=%�*+ &%��#&��#1 �"�?��. �/'"!� 7!�>%�#�%'&* � (/";%'#%�
)"�&# ��%/;*+ �"��! >�!",";#, )&� &%��#&��#";B'�% >��%/%'#% �"�?��
��=,"'�, >�%D/% ��%<�, � �+�"'�1 �"��!. �/";%'#% ��%/;*+ �"�?�� >�#��-
/#;� ! &��(, )&� ����A�/#�J(G�= &%��#&��#G ,"'#�";# �"�?*-���%/#.

� /�(<�� #��;%/��"'##, >���%/%''�� � �%��"'## (Heise et al., 1999),
(�&"'��;%'�, )&� �,���;*% �"�!#, '"+�/=$#%�= � ��/�&�%, �AU%/#'=G&�=
� <�(>>* >� 3–4 ���A# # ���A$" �+�"'=G& ���1 ()"�&�! �A#&"'#=; �+�"'=-
%�"= &%��#&��#= �"�?" �!;G)"%& � �%A= <'%,/��*% ()"�&!# '%�!�;B!#+
�"��!.

�($%�&�(G&, &"!#� �A�",��, �",'*% #, � '%!�&���1 �&%>%'#, >��&#��-
�%)#�*% �'%'#= � �&'�J%'## &%��#&��#";B'�<� >��%/%'#= �A*!'��%'-
'�1 >�;%�!#.

��?#";B'�% >��%/%'#% 7&�<� �#/" #,()";# � 7!�>%�#�%'&";B'*+ (�;�-
�#=+, � &�� )#�;% � &%�&"+ >"�'�<� ��"D#�"'#= �,���;*+ ���A%1 '" “'%1&-
�";B'�1 &%��#&��##” (���%'!�, 1979). �%,(;B&"&* �>*&�� �&�"D%'* '" �#�.
4.1.3.2. ��"�'#�"= �,"#��/%1�&�#= �"�?�� # �"��! � �/'�>�;*+ /#"/"+,
��D'� (&�%�D/"&B, )&� >��;%/'#% �&'��#&%;B'� &�;%�"'&'* ! ���A=� ���-
%<� >�;", � ���A%''��&#, ! ,'"!��*�. �"�?* <��",/� A�;%% "<�%��#�'*, �
>%��(G �)%�%/B, ! '%,'"!��*� ����/#)"�: � /#"/'*+ �,"#��/%1�&�#=+
��%/# 7&�1 !"&%<��## ���A%1 >�%�A;"/";# "<�'#�&#)%�!#% !�'&"!&*
(61.1%).

��/��A'*% '"A;G/%'#= ," >=&BG �%�%1'*�# <�(>>"�# �A*!'��%''�1
>�;%�!# >���%/%'* � ;"A��"&��'*+ (�;��#=+ >�# ��/%�D"'## � !;%&!"+ >;�-
$"/BG 1 �2 (������, 2004A). ��/ '"A;G/%'#%� '"+�/#;#�B �%�B#, !"D/"= #,
!�&��*+ ���&�=;" #, >"�* �,���;*+ ���A%1 # �*��/!" #, 4–6 ��;�/*+ ,�%�B-
!��, ��,�"�& !�&��*+ ! '")";( '"A;G/%'#1 ���&"�;=; 1.5–2 �%�=?".

"A;G/%'#= >�!",";#, )&� � �%�%1'*+ <�(>>"+ >�%�A;"/"G& �#��;G-
A#�*% �,"#��/%1�&�#= (�#�. 4.1.3.3), /�;= !�&��*+ ���&"�;=%& 86.5% �& #+
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�A$%<� )#�;" (n=1853). 
�;= /%��'�&�"?#1 �#&(";#,��"''�<� "<�'#�&#-
)%�!�<� >��%/%'#= '%�%;#!" — 1–8% �& �A$%<� )#�;" !�'&"!&��. �<�%��#�-
'*% �,"#��/%1�&�#= &"!D% �%/!# # �<�"'#)#�";#�B >�%�;%/��"'#=�# ��-
;�/*+ �"�?��, #'#?##���"''*�# �,���;*�# �"�?"�#.

�#�. 4.1.3.2. ���&'�J%'#% �",'*+ @��� �,"#��/%1�&�#1 � &%�&"+ >"�'�<� ��"D#-
�"'#= �,���;*+ �"�?�� # �"��! �A*!'��%''�1 >�;%�!#, Microtus arvalis, '" “'%1-
&�";B'�1 &%��#&��##”. �' — ,'"!��*%,  — '%,'"!��*%. �,"#��/%1�&�#=: I —
"<�%��#�'*%, II — #,A%<"'#% !�'&"!&��, III — �#&(";#,��"''*% "<�'#�&#)%�!#%,
IV — �#��;GA#�*% (>�: ���%'!�, 1979).

�#�. 4.1.3.3. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1, #'#?##���"''*+
�,���;*�# # ��;�/*�# ���A=�# � �%�%1'*+ <�(>>"+ �A*!'��%''�1 >�;%�!#,
Microtus arvalis, � (�;��#=+ '%��;#. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%-
<"'#% !�'&"!&��, III — �#&(";#,��"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*%.
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��%/# �#��;GA#-
�*+ �&�%)%'*, � ��'��-
'��, �,"#��/%1�&�#=,
��=,"''*% � �>�,'"�"-
'#%� >"�&'%��� ('",�-
'",";B'*% !�'&"!&*,
�A'G+#�"'#%, �;%/��"-
'#%). 
�(<#% @���*
/�(D%;GA'*+ �,"#��-
/%1�&�#1, !���% ��?#-
";B'*+ )#�&�!, �&�%)"-
;#�B �%/!�. �"!#� �A�"-
,��, +"�"!&%� �,"#��-
/%1�&�#1 �%D/( ���A=-
�# � �%�%1'*+ <�(>>"+
7&�<� �#/" � ?%;�� ��D-
'� �>�%/%;#&B !"! '%1&-
�";B'�-/�(D%;GA'*1.

�&%>%'B "�#��%&�##
�#��;GA#�*+ �,"#��-
/%1�&�#1 � �%�%1'*+
<�(>>"+ '#,!" (��%/'#1
#'/%!� "�#��%&�## �"-
�%' 0.60±0.01), # 7&� (!"-
,*�"%& '" �&�(&�&�#% �&-
)%&;#��<� �"�>�%/%;%-
'#= ��?#";B'*+ ��;%1,
)&� '"<;=/'� /%��'�&�#�(G& ��?#�<�"��* '" �#�('!% 4.1.3.4. � 7&�1 �%-
�%1'�1 <�(>>% ��?#";B'*% "!&*, ��=,"''*% � �A�;%/��"'#%� >"�&'%�"
('",�-'",";B'*% !�'&"!&* # �A'G+#�"'#=, �#�. 4.1.3.4, ) ,"�%<#�&�#���"'*
�� ��%+ /#"/"+. �'#?#"&��"�# # �%?#>#%'&"�# A�;BJ#'�&�" �,"#��/%1-
�&�#1 A*;# ��;�/*% ���A#, ��%/# !�&��*+ '"#A�;BJ%1 "!&#�'��&BG �&;#-
)";#�B �"�?* ' 7 # ' 12. �&" D% ,"!�'��%�'��&B >���;%D#�"%&�= # �
��?#";B'*+ )#�&!"+ (�#�. 4.1.3.4, %), �&'��#&%;B'"= )"�&�&" !�&��*+, �/'"!�,
,"�%&'� (�&(>";" )"�&�&% "!&�� �A�;%/��"'#=. �� �,"#��/%1�&�#=+, ��=,"'-
'*+ � >��=�;%'#%� "<�%��## (�#�. 4.1.3.4, �), "A��;G&'� ;#/#���"; �,���-
;*1 �"�%? ' 10, �/'"!� )#�;� "<�%��#�'*+ "!&�� A*;� '%�%;#!�. �,"#��-
/%1�&�#=, ��=,"''*% � #,A%<"'#%� >"�&'%�" (�#�. 4.1.3.4, $), #'#?##���"'*,
� ��'��'��, ��;�/�1 �"�!�1 ' 9, !�&��"= �%<(;=�'� >�/�%�<";"�B >�;���-
�( >�%�;%/��"'#G �� �&���'* ��;�/*+ �"�?��. ���;%/'#%, � ���G �)%-
�%/B, #,A%<";# ��&�%) � �,���;*� �"�?�� ' 10, !�&��*1 >%�#�/#)%�!#
>�%�;%/��"; ��;�/*+ �"�?��. �"!#� �A�",��, >�#,'"!# "<�'#�&#)%�!�<�

�#�. 4.1.3.4. ��?#�<�"��* �,"#��/%1�&�#1 � �%-
�%1'�1 <�(>>% �A*!'��%''�1 >�;%�!#, Microtus
arvalis.  — '",�-'",";B'*% !�'&"!&* # �A'G+#-
�"'#% >"�&'%�" (n=525), % — )#�&!# (n=52), � —
"<�%��#�'*% !�'&"!&* (n=11), $ — #,A%<"'#%
(n=78). ���&"� <�(>>*: �,���;*% �"�%? ' 10 #
�"�!" ' 11, ��;�/*% �"�?* ' 7 # ' 12, ��;�-
/*% �"�!# ' 8 # ' 9. �"�?* �*/%;%'* �%�*�
?�%&��. ��;$#'" �&�%;�! >��>��?#�'";B'" )#�-
;( #'#?##���"''*+ "!&��.
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/��#'#���"'#= � �%�%1'*+ <�(>>"+ �A*!'��%''�1 >�;%�!# �A'"�(D#�"-
G&�= &�;B!� ( �,���;*+ �"�?�� � �#/% "<�%��#�'�1 �%"!?## '" >�;(�,���-
;*+ ���A%1, ���A%''� �"�?��.

��D'� >�;"<"&B, )&� �+�/'*% )%�&* #�%%& >���&�"'�&�%''�-7&�;�<#-
)%�!"= �&�(!&(�" >��%;%'#1 �#/"-/��1'#!" �A*!'��%''�1 >�;%�!#, " #�%'-
'� ���&�)'�%���>%1�!�1 >�;%�!#, Microtus rossiaemeridionalis. �/'"!� >�#
#�>�;B,��"'## ;#&%�"&(�'*+ /"''*+, �>(A;#!��"''*+ /� 1969 <., '% ��%</"
��D'� � (�%�%''��&BG (&�%�D/"&B, #/%& ;# �%)B �A �A*!'��%''�1 >�;%�!%
#;# D% � �#/%-/��1'#!%, >��!�;B!( � &% <�/* %$% '% A*;� �",/%;%'#= M.
arvalis '" /�" �#/" (�%1%� # /�., 1969).

�"�'*% ��=,# ( ���&�)'�%���>%1�!�1 >�;%�!#, >�-�#/#���(, >��)'%%,
)%� ( �A*!'��%''�1 >�;%�!#, # !���%''� 7&� >�/&�%�D/"%&�= ���>"/%'#-
%� <�"'#? ()"�&!�� �"�?" # �"�!# (�#�. 4.1.3.1), " &"!D% '%!�&��*�# /�(-
<#�# /"''*�#. � )"�&'��&#, >�!","'�, )&� ���&�)'�%���>%1�!#% >�;%�!#
A�;%% &�;%�"'&'* ! '%,'"!��*� ����/#)"�, A�;%% !���('#!"A%;B'* #
�&�%�=&�= ! >�//%�D"'#G !�'&"!&�� /�(< � /�(<��; �"�?* �%'%% "<�%�-
�#�'* >� �&'�J%'#G ! �"�!"� (�";*<#', 
%(;#', 1979; ���%'!�, 1984,
1994A; �#+�'��" # /�., 2003). � �&;#)#% �& �A*!'��%''�1, ( ���&�)'�%�-
��>%1�!�1 >�;%�!# )"�&� �&�%)"%&�= �!�%$#�"'#% ���A%1, '"+�/=$#+�= �
A;#,!�� ��/�&�% (���%'!�, �">�";%, 2003).

"A;G/%'#= ," <�(>>"�# ���&�)'�%���>%1�!�1 >�;%�!#, !"D/"= #,
!�&��*+ ���&�=;" #, &�%+ �,���;*+ ���A%1 (�"�%? � /�(�= �"�!"�#), � (�-
;��#=+ ��;B%�* >;�$"/BG 34 �2, >�!",";#, )&� ��'��'(G �"��( �,"#��-
/%1�&�#1 ���&"�;=G& �#��;GA#�*% !�'&"!&* (87-98%); 7;%�%'&* �#&("-
;#,��"''�<� "<�'#�&#)%�!�<� >��%/%'#= �)%'B �%/!# (0.3%), #,A%<"'#%
!�'&"!&�� � >"�&'%�"�# ,"�%<#�&�#���"'� � 1.5% �;()"%�, " >��=�;%'#=
"<�%��#�'�<� >��%/%'#= ���A$% �&�(&�&���";#. ���%/%')%�!#1 �%>%�&(-
"� A�;%% �;�D%' # �",'��A�",%', )%� ( �A*!'��%''�1 >�;%�!# (�#+�'��"
# /�., 2003).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" � �#�&%��1 #'/#�#/(";B-
'*+ # �%�%1'�-<�(>>��*+ ()"�&!�� +"�"!&%�'" # /;= �A$%�&�%''�1 >�-
;%�!#, Microtus socialis, �"�>���&�"'%''�1 � �&!�*&*+ �"�'#''*+ # '#,-
!�<��'*+ ;"'/J"@&"+ �";�1 �,##, �#�##, ��"'", '" �"�!",%, � ��*�(,
�!�"#'%, �","+�&"'% # '%!�&��*+ �"1�'"+ �#&"=. � >%�#�/ �",�'�D%'#=
/;= 7&�<� �#/" +"�"!&%�%' �%�%1'�-<�(>>���1 �A�", D#,'# (��;�&(+#'",
1988; ��%;B='��, ��;�&(+#'", 1990). �%�%1'*% <�(>>* �!;G)"G& �/'�<�
�,���;�<� �"�?", �/'( #;# >"�( �",�'�D"G$#+�= �"��! # #+ >�&���&��,
�"��%;%'#% !�&���<� >��#�+�/#& >�# /��&#D%'## >�;���1 ,�%;��&# (�"-
�"&!#', 1990, 1995, 1997, 2002; �"�"&!#' # /�., 1998; T#;��", �"�"&!#',
2000). �",�'�D%'#% �A$%�&�%''�1 >�;%�!#, !"! # �'�<#+ /�(<#+ ,%;%'�-
=/'*+ �#/�� >�;%��!, &%�'� ��>�=D%'� � �%<%&"?#%1 �"�&#&%;B'��&#, >�-
�!�;B!( � ,%;%'�� !���% ��/%�D"&�= ���A*% �%$%�&�" (gonadotropic green
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plant factor, Bodenheimer, Sulman, 1946), '%�A+�/#�*% /;= "!&#�#,"?## >�-
;���1 �#�&%�*. ��&%'?#";B'�, �A$%�&�%''"= >�;%�!" �>���A'" ! !�(<;�-
<�/#)'��( �",�'�D%'#G, �/'"!� � ,"�(J;#�*+ �%<#�'"+ �A*)'� '"A;G/"-
%&�= /�" >#!" �",�'�D%'#= — �%�%''#1 # ��%''#1 (��,;��, 1965; ��%;B=-
'��, 1988; �"�"&!#' # /�., 1998). 
;= �"��! 7&�<� �#/" +"�"!&%�'" #'/(?#��-
�"''"= (�%@;%!&��'"=) ��(;=?#= (���%'!�, �!#'/%��!"=, 1996). ��%/'%% )#�;�
7�A�#�'�� '" �/'( �"�!( ���&"�;=%& 5.1 (�"�"&!#', 2002). � A;"<�>�#=&'*%
<�/* �"�!# >�#'��=& 4–5 �*��/!��, � !�&��*+ A*�"%& �& 1 /� 13 /%&%'*J%1,
" � ��%/'%� — 4–6 (�(A!�, 1962; �"J%'#'", 1977; ��%;B='��, 1988). 
;=
�A$%�&�%''�1 >�;%�!# +"�"!&%�'� #'?%�&-&"A(, &.%. #,A%<"'#% �",�'�D%-
'#= �%D/( A;#,!#�# ��/�&�%''#!"�# (���%'!�, �">�";%, 2003).

����&�"'�&�%''"= �&�(!&(�" >��%;%'#1 �A$%�&�%''�1 >�;%�!# >�/��A-
'� #,()%'" � 
"<%�&"'% # �";�*!## � 1987–2001 <<. � #�>�;B,��"'#%� �%&�-
/#!# >��&��'*+ �&;���� '" >;�$"/!"+ �& 1 /� 4 <" (�"�"&!#', 1990, 2002;
T#;��", �"�"&!#', 2000). � 7&#+ #��;%/��"'#=+ >�!","'�, )&� !"D/"= �%�%1-
'"= >"�" #;# �;�D'"= �%�%1'"= <�(>>" ,"'#�"%& �A���A;%''(G '��( #;#
�#�&%�( '�� � >�#;%<"G$%1 ! '%1 &%��#&��#%1. ��;#)%�&�� �*+�/�� #,
'��* /��&#<"%& 80, " >;�$"/B, ,"'#�"%�"= �/'�1 '���1, �"�B#�(%& �& 10 /�
45 �2 (�"�"&!#' # /�., 1998). " ()"�&!"+ �%�%1'*+ >"� � &%)%'#% '%!�&���<�
��%�%'# �A#&"G& ��;�/*% ,�%�B!# #, 1–2 �*��/!��. �#�;� );%'�� �%�%1-
'�1 <�(>>* �"�B#�(%&, '� !")%�&�%''*1 ���&"� �%�B#, ," �%/!#�# #�!;G)%-
'#=�#, ��&"%&�= >��&�=''*�. �/#' #, >�#�%��� >���&�"'�&�%''�1 �&�(!-
&(�* >��%;%'#1 �A$%�&�%''�1 >�;%�!# >�!","' '" �#�. 4.1.3.5.

� '%!�&��*+ >��%;%'#=+ �&�%)%'* �/#'�)'*% �"�!#, ,"'#�"G$#% >�-
�&�=''*% '��*, " &"!D% �/#'�)'*% �"�?*, J#��!� >%�%�%$"G$#%�= �

�#�. 4.1.3.5. ��"'#?* #'/#�#/(";B'*+ ()"�&!�� �,���;*+ �"�?�� (�>;�J'*% ;#-
'##) # �"��! (>('!&#�) �A$%�&�%''�1 >�;%�!#, Microtus socialis, '" >;�$"/!% �%-
)%'#= � 
"<%�&"'% ��%'BG 1987 <. �&�%;!"�# >�!","'� >��%$%'#% �,���;*�# ���-
A=�# ���%/'#+ ()"�&!�� (>�: �"�"&!#', 2002).
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>�%/%;"+ >��%;%'#= # ,"+�/=-
$#% '" ()"�&!# ���A%1-���%-
/%1 (�#�. 4.1.3.6).

� �;()"% <#A%;# #;# (+�/"
#, �%�%1'�1 <�(>>* �/'�<� #,
�,���;*+ >"�&'%��� ()"$% �"�-
?"), “�"!"'�#=” ,"�%$"%&�= ,"
�)%& /�(<�1 �,���;�1 ���A# &�<�
D% >�;", >�#J%/J%1 �� �&���-
'* (�"�"&!#', 2002). ��;# � ��-
�&"� �%�%1'�1 <�(>>* �+�/=&
/�% �"�!#, &� �A% ,"'#�"G& �&-
/%;B'*% ()"�&!# �A#&"'#= �
<'%,/��*�# '��"�#. �"�%? >�-
>%�%�%''� D#�%& � '��"+ �A%#+
�"��!. �",�'�D%'#% ��;�/'=-
!" � �%�%1'*+ <�(>>"+ >�/"�;%-
'�. ���;% �*�%;%'#= #, �%�B#
��;�/*% ���A# )"$% D#�(& >�-
�/#'�)!%, >�!" '% �@���#�(G&
>"�( � ���ABG >��&#��>�;�D-
'�<� >�;".

�%�%1'*% >"�* �A$%-
�&�%''�1 >�;%�!# �&'��#&%;B-
'� >��&�=''*. �"!, '" �/'�1 #,
>;�$"/�! �%)%'#= � �";�*!##

��%'BG 1995 <. ��+�"'#;#�B J%�&B >"�, �A�",��"�J#+�= �%�'�1. �%&*�% >"�*
��%'BG D#;# '" ���#+ >�%D'#+ '��"+, �/'" >"�" >%�%�%�&#;"�B '" ���%/-
'GG '��(, �"�>�;�D%''(G � 40 � �& �&"��1 '��*, " >��;%/'== >"�" >%�%-
�%�&#;"�B 120 � �& ���%<� >�%D'%<� ()"�&!". �"�%? #, 7&�1 >"�* >%�%A�";-
�= '" ()"�&�! /�(<�1 �"�!#, '� >%�#�/#)%�!# >�=�;=;�= � '��% >� ���%/-
�&�(, </% D#;" �"�!", � !�&���1 �' �A�",��"; >"�( �%�'�1. � /"''�� �;()"%
�@���#���";"�B �;�D'"= �%�%1'"= <�(>>" � �/'#� �"�?�� # /�(�= �"�-
!"�#.

"A;G/%'#=, >��/�;D%''*% �%�'�1 1996 <., >�!",";#, )&� #, ��%+ >��%-
)%''*+ � 1995 <. ,�%�B!�� ��&";�= %/#'�&�%''*1 �"�%?, ,"'#�"�J#1 ��%�&%
� '%�%)%'�1 �"�!�1 '��(G '��(, �"�>�;�D%''(G � 80 � �& �&"��1 '��*.
��%<� D% '" 7&�1 >;�$"/!% � 1996 <. �&;��#;# 52 ���A# (�"�"&!#' # /�., 1998).
�;%/��"&%;B'�, � >�>(;=?#=+ �A$%�&�%''�1 >�;%�!# � �";�*!## %D%<�/'�
>��#�+�/#& �($%�&�%''�%, >���1 >�;'�% �A'��;%'#% '"�%;%'#=.

��# �*��!�1 >;�&'��&# '"�%;%'#= �A�",(G&�= <�(>>* �,���;*+ ���-
A%1, ���&�=$#% #, /�(+ �"�?�� # �"�!#, /�(+ >"� �",'�>�;*+ ���A%1, �"�?"

�#�. 4.1.3.6. �,"#�'�% �"�>�;�D%'#% #'/#-
�#/(";B'*+ ()"�&!�� �,���;*+ ���A%1 �A-
$%�&�%''�1 >�;%�!#, Microtus socialis,
'" >;�$"/!% �%)%'#= �",�%��� 0.25 <" ��%-
'BG 2001 <. � �";�*!##. 1 — ()"�&!# �"�-
?��, 2 — ()"�&!# �"��!, 3 — >%�%�%$%-
'#= ,�%�B!��, 4 — <�"'#?* &"!*���, 5 —
�%�&" �"�>�;�D%'#= ;��(J%! (>�: �"�"&-
!#', %��'��, 2005).
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� &�%�= �"�!"�#, >"�* �"��!. �"D/"= &"!"= <�(>>" ,"'#�";" �/'( '��(.
��/�A'"= �#&("?#=, >�-�#/#���(, �*,�"'" '%+�"&!�1 >�#<�/'*+ /;= ,"�%-
;%'#= '�� # '% �>�;'% &#>#)'" /;= 7&�<� �#/" (�"�"&!#', 2002; �"�"&!#',
%��'��, 2005).

� ?%;��, ��D'� >�;"<"&B, )&� �%�%1'*% <�(>>* �A$%�&�%''�1 >�;%�-
!# — �&'��#&%;B'� (�&�1)#�*% �A�",��"'#= � =�!� �*�"D%''*� &%��#-
&��#";B'*� !�'�%��"&#,���. �*��!"= �&%>%'B ��%/;��&# +"�"!&%�'" # /;=
�,���;*+ ���A%1, A�;BJ#'�&�� #, !�&��*+, !"! >�!",*�"G& '"A;G/%'#=,
,"'#�"%& �/'# # &% D% '��* � &%)%'#% /;#&%;B'�<� >%�#�/". %!�&��*%
�,���;*% ���A# (��%/# '#+ — )"$% �"�?*) �%<(;=�'� >�%/>�#'#�"G& >�-
>*&!# >��'#!'��%'#= '" &%��#&��#G ���%/'#+ �%�%1 # �A�;%/(G& #+ '��*.
�"!#% “7!�!(��##”, �%��=&'�, �>���A�&�(G& �A�",��"'#G '��*+ A�")'*+
>"� # ,">�;'%'#G “�"!"'�#1” � '%>�;'*+ �%�%1'*+ <�(>>"+.

�!�;� 10% '"�%;%'#= ���&"�;=G& ���A#, ���%�J"G$#% /";B'#% �#<-
�"?## ('" �"��&�='#% /� 2 !� # A�;%%). ��%/# '#+ �&�%)%'* !"! �",�'�D"-
G$#%�= �"�?*, &"! # �"�!# � ���&�='## 7�&�(�" (�"�"&!#', 2002). �/'"!�
��'��'(G /�;G �#<�"'&�� � >�>(;=?#=+ �A$%�&�%''�1 >�;%�!# ���&"�-
;=G& ��;�/*% �"��%;=G$#%�= ���A# (��;�&(+#'", 1980).

�%��#&��#";B'*% # �'(&�#<�(>>��*% �&'�J%'#= ( �A$%�&�%''�1 >�-
;%�!# >�/��A'� #,()%'* >�# '"A;G/%'#=+ � �&!�*&*+ ��;B%�"+ >;�$"/BG
400 �2 (������, 2001", 2003"). � #G'% 2001 <. � �/'( #, 7&#+ ��;B%� ,">(�&#-
;# <�(>>( ��;�/*+ ���A%1 (&�%+ �"�?�� # &�%+ �"��! #, /�(+ �",'*+ �*-
��/!��) � ��,�"�&% �!�;� 2 �%�=?%�. � #G;%, ," /�% '%/%;# /� '")";" '"A;G-
/%'#1, � ��;B%�( ,">(�&#;# %$% &�%+ ��;�/*+ ���A%1 � ��,�"�&% 2.5 �%�=?"
(/�(+ �"�?�� # �"�!( #, �/'�<� �*��/!") # 8 /%&%'*J%1 (5 �"�?�� # 3 �"�!#
#, /�(+ �",'*+ �*��/!��) � ��,�"�&% �!�;� 4 '%/%;B. � '")";( '"A;G/%'#1 �
"�<(�&% �A'"�(D#;��B, )&� #, 9 >�;(�,���;*+ ���A%1, �*>($%''*+ � ��;B-
%�( � �",'*% ���!#, ��&";#�B &�;B!� 5, � &�� )#�;% 4 ,�%�B!" (2 �"�?" # 2
�"�!#) #, �/'�<� �*��/!" # �/#' #, >�;(�,���;*+ �"�?��, >�/�"D%''*+ '"
�%�=? >�,/'%%. ��%�B!#, >��#�+�/=$#% #, �/'�<� �*��/!", �A�",��";# /�%
�%�%1'*% >"�* # �",/%;#;# >���&�"'�&�� ��;B%�* '" /�% '%�"�'*% )"�&#,
>�# 7&�� !"D/"= �%�%1'"= >"�" �+�"'=;" ,"'#�"%�(G &%��#&��#G. �"�",
,"'#�"�J"= A�;BJ(G )"�&B ��;B%�* (�"�%? ' 2 # �"�!" ' 3), ��!��% >�#-
'%�;" >�&���&��. ��)'� (�&"'��#&B �&?���&�� '% (/";��B, >��!�;B!( �"�!"
' 3 ��<;" �>"�#�"&B�= � /�(<#�# �"�?"�#, � &�� )#�;% � �/#'�)'*� �"�-
?��, '% #�%�J#� ��A�&�%''�<� ()"�&!" (��. '#D%). ���;%/'#1 �!�*�";�= �
'��"+ '" >%�#@%�## ��;B%�*, �>"�"=�B �& >��&�=''�<� >�%�;%/��"'#= ��
�&���'* &%��#&��#";B'*+ ���A%1.

���%�B /%&%'*J%1, >�/�"D%''*+ � ��;B%�( ," /�% '%/%;# /� '")";"
'"A;G/%'#1, �AU%/#'#;#�B � �/'( <�(>>( # �#�'� ���($%�&���";# � �%-
�%1'�1 >"��1, �!!(>#���"�J%1 ,'")#&%;B'(G )"�&B ��;B%�* (�"�%? ' 2 #
�"�!" ' 3). ��'")";( ��% ,�%�B!# � 7&�1 �;�D'�1 <�(>>#���!% ,"'#�";#
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�A$(G <'%,/��(G '��(, �"�-
>�;�D%''(G � ?%'&�% ()"�&!"
�%�%1'�1 >"�*. � ��,�"�&%
�!�;� 2 �%�=?%� ��;�/*% ���-
A# �"���%/�&�)#;#�B >� ��;B-
%�%, # ��?#";B'*% ��=,# �%D-
/( '#�# ��;"A;#.

�&�(!&(�" #�>�;B,��"'#=
>���&�"'�&�" /�(�= �%�%1'*-
�# >"�"�# � ��;B%�%, �;�D#�-
J"=�= ! ,"�%�J%'#G >%���<�
?#!;" '"A;G/%'#1, >�!","'"
'" �#�. 4.1.3.7. �,���;*% ���-
A# �/'�<� >�;" ,"'#�";#
>�"!&#)%�!# >�;'��&BG �"-
,�A$%''*% ()"�&!# �A#&"'#=.
���&�%&�&�%''�, �A���A;%'-
'*�# A*;# # �%�%1'�-<�(>>�-
�*% &%��#&��##. � >�%/%;"+
!"D/�1 #, '#+ �*/%;=;#�B 2–
3 '"#A�;%% #'&%'�#�'� #�-
>�;B,(%�*+ ;�!(�", </% �"�>�-
;"<";#�B <'%,/��*% '��*. �%-
�%1'*% >"�* #�>�;B,��";#
�A$#% <'%,/".

��;#)%�&�%''*1 "'";#,
>�!",";, )&� >���&�"'�&�� � >�%/%;"+ ()"�&!�� �A#&"'#= �%�%1'*+ >"� �
,'")#&%;B'�1 �&%>%'# �A�A$%�&�;%'� (������ = 0.62); '">��&#�, &%��#&�-
�#=, ,"'#�"%�"= !"D/�1 >"��1, >�"!&#)%�!# >�;'��&BG �A���A;%'" � >��-
�&�"'�&�% (������ = 0.98).

� !�'?% �%'&=A�= '"A;G/%'#= A*;# >�%!�"$%'* # ��,�A'��#;#�B �
">�%;% �;%/(G$%<� <�/". � &��( ��%�%'# ��;B%�'"= <�(>>#���!" ��!�"&#-
;"�B /� J%�&# ���A%1: � '%1 ��&";#�B 3 �"�?" # 3 �"�!# #, /�(+ �*��/!��
/%&%'*J%1, �*>($%''*+ � ��;B%�( ;%&�� 2001 <. �)%�%/'�1 ?#!; '"A;G/%-
'#1 '")";# 20 ">�%;= # ,"�%�J#;# 19 �%'&=A�= 2002 <. �� '%�*=�'%''*�
>�#)#'"� �",�'�D%'#% � ��;B%�'�1 <�(>>#���!% ,"/%�D";��B /� �%�%/#-
'* ;%&": >%��*% �>"�#�"'#= A*;# ,"�%<#�&�#���"'* 4 #G;=, " >%��*1 �*-
��/�! >�=�#;�= '" >��%�+'��&# 11 "�<(�&". �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" � ��;B%�'�1 <�(>>#���!% /� '")";" �",�'�D%'#= >�!","'" '"
�#�. 4.1.3.8.

�;%/(%& �&�%&#&B, )&� /� '")";" �",�'�D%'#= �&'��#&%;B'"= >���&�"'-
�&�%''"= �A���A;%''��&B A*;" &�;B!� ( �"�?�� (������ = 0.75), &�</" !"!

�#�. 4.1.3.7. �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" �,���;*�# ���A=�# �A$%�&�%'-
'�1 >�;%�!#, Microtus socialis, � ��;B%�%
20�20 �. 
"''*% �%<#�&�"?#1 ���A%1 � !�"/-
�"&"+ ��;B%�* �A�"A�&"'* � >���$BG !��-
>BG&%�'�1 >��<�"��* SURFER 4.03. �%-
�%1'"= <�(>>" I: �"�%? ' 2 # �"�!" ' 3;
�%�%1'"= <�(>>" II: �"�%? ' 4 # �"�!" ' 1.
�*��!"= >;�&'��&B !�'?%'&�#)%�!#+ ;#'#1
(!",*�"%& '" ?%'&�* "!&#�'��&# ���A%1.
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�"�!# ,"'#�";# �/#', � ,'")#&%;B-
'�1 �&%>%'# �A�A$%�&�;%''*1,
()"�&�! �A#&"'#= (������ = 0.63).
� +"�"!&%�% �,"#��/%1�&�#1 �%D-
/( ���A=�# ��D'� �(/#&B &�;B!�
� �"�*+ �A$#+ )%�&"+, >��!�;B-
!(, � �#;( �!�*&'�<� �A�"," D#,-
'#, � 20 ">�%;= >� 4 #G;= ,"�%<#-
�&�#���"'� &�;B!� 11 >�=�*+
��?#";B'*+ !�'&"!&��. ��% !�'-
&"!&* A*;# �#��;GA#�*�# # �<-
�"'#)#�";#�B, � ��'��'��, �,"-
#�'*� �A'G+#�"'#%� #;# �;%-
/��"'#%� �/'�<� ,�%�B!" ," /�(-
<#�. ����%''*% /"''*%, '">�#-
�%�, >��%/%'#% >��;% �%��=&'�1
��&�%)# �'(&�# '��*, ��#/%&%;B-
�&�(G$%% �A �&�(&�&�## "<�%�-
�## (!�&��"= �A*)'� �*�"D"%&-
�= � '"�&���D%''��&#, ��,A(D-
/%'##, #;# �&�%�#&%;B'�� A%<-
�&�% �/'�<� #, >"�&'%���), &"!D%
>�/&�%�D/"G& �#��;GA#�*1 +"-
�"!&%� �&'�J%'#1 � 7&�& >%�#-
�/. � �"�?��, # �"��! ��D'�
A*;� �#/%&B �*+�/=$#�# >��;%
�)%�%/'�<� >%�#�/" �&/*+" #,
�/'�1 '��*, ;#A� �*A%<"G$#-
�# >��)%�%/'� ," !����� #, �/'�<� �*+�/".

� '")";�� �",�'�D%'#= �&'�J%'#= �%D/( ���A=�# � 7&�1 <�(>>#-
���!% �"/#!";B'� #,�%'#;#�B. �,"#��/%1�&�#= >%�%�&";# A*&B &�;%�"'-
&'*�#, " �>��;%/�&�## ��%'#;#�B =�!� �*�"D%''�1 "<�%��#%1 >�# ��&�%-
)% ���A%1 �/'�<� >�;". � �%,(;B&"&% "<�%��#�'*+ !�'@;#!&��, ��=,"'-
'*+, � >%��(G �)%�%/B, � >%�%/%;�� &%��#&��##, �/'" #, &�%+ �"��!
>�<#A;". �, ��&"�J#+�= ���A%1 �@���#���";#�B /�% �%�%1'*% >"�*,
!"D/"= #, !�&��*+ ,"'=;" ���G )"�&B ��;B%�*. �/#'�)'*1 �"�%?, ;#-
J%''*1 >"�*, '% #�%; ��A�&�%''�1 &%��#&��## # �!�*�";�= �& /�(<#+
���A%1 '" >%�#@%�## ��;B%�*. �"!"= &%��#&��#";B'"= �&�(!&(�" �@��-
�#���";"�B � <�(>>#���!% ! �%�%/#'% #G;= # ��+�"'=;"�B /� !�'?" '"-
A;G/%'#1 � �%'&=A�%. ��%�B!# >��/�;D";# �%�&# �!�*&'*1 �A�", D#,-
'#, # � &%)%'#% &�%&B%<� ?#!;" '"A;G/%'#1 (>��;% '")";" �",�'�D%'#=)
A*;� ,"�%<#�&�#���"'� ��%<� ;#JB 6 >�=�*+ !�'&"!&�� �%D/( �,���;*-

�#�. 4.1.3.8. �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" � ��;B%�'�1 <�(>>#���!% �A$%-
�&�%''�1 >�;%�!#, Microtus socialis, /� '"-
)";" �",�'�D%'#=. �A�,'")%'#= !"! '" �#�.
4.1.3.7.
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�# ���A=�# �/'�<� >�;" (2 — �%D/( �"�?"�# # 4 — �%D/( �"�!"�#).
��% !�'&"!&* A*;# "<�%��#�'*�#. �"! �;%/�&�#% "<�'#�&#)%�!#+ �,"#-
��/%1�&�#1, �%�%1'*% >"�* ,"'#�";# �;"A� >%�%!�*�"G$#%�= # �*��-
!� ��'�>�;#,#���"''*% ()"�&!# �A#&"'#= (0.87<����<0.97). �%��#&�-
�#";B'"= �&�(!&(�" ��;B%�'�1 <�(>>#���!# � "�<(�&%-�%'&=A�% �&";",
@"!&#)%�!#, &"!�1 D%, !"! ;%&�� 2001 <. (�#�. 4.1.3.7).

��;%% >�/��A'*% /"''*%, +"�"!&%�#,(G$#% >��%/%'#% �A$%�&�%''�1
>�;%�!# � �%>��/(!&#�'*1 >%�#�/, >�;()%'* � '"A;G/%'#=+, >���%/%'-
'*+ � 15 ">�%;= >� 10 "�<(�&" 2002 <. � /�(<�1 ��;B%�%. � '")";% ">�%;= �
7&( ��;B%�( �*>(�&#;# <�(>>( #, ���B�# >%�%,#���"�J#+ '%��/�&�%''*+
���A%1 (4 �"�?" # 4 �"�!#). ��%�B!�� �*>(�!";# >"�"�# >%�%/ �+�/�� �
,"�"'%% >�/<�&��;%''*% #�!(��&�%''*% '��*. �"! >�!",";# /";B'%1J#%
'"A;G/%'#=, >�;%�!# #�>�;B,��";# #�!(��&�%''*% (A%D#$", '�, '"�=/( �
7&#�, �*;# # (<;(A;=;# ��A�&�%''*% '��*.

� 7&�1 <�(>>#���!% ,"�%<#�&�#���"'� 319 7;%�%'&"�'*+ ��?#";B'*+
"!&��. �,"#��/%1�&�#= �%D/( �,���;*�# ���A=�# �/'�<� >�;" A*;#, �
��'��'��, "<�%��#�'*�#. �/#' #, )%&*�%+ �"�?�� #�)%, )%�%, '%�!�;B!�
/'%1 >��;% �*>(�!" � ��;B%�( #, >� ��%1 �#/#���&#, >�<#A. ��%/# ��&"�-
J#+�= &�%+ �"�?�� �*/%;#;#�B /�" �#;B'%1J#+. �'# >�/%;#;# >���&�"'-
�&�� ��;B%�* '" /�% '%�"�'*% )"�&#, # !"D/*1 !�'&��;#���"; ���G &%�-
�#&��#G. ��%&#1 �"�%? '% #�%; ���%1 &%��#&��## # �!�*�";�= �� ��%�%'-
'*+ '��"+. ��# �"�!# &"!D% ,"'=;# �&/%;B'*% <'%,/��*% '��*, >�/%;#�
>���&�"'�&�� ��;B%�* '" &�# �A���A;%''*+ ()"�&!". �%&�%�&"= �"�!" '%
#�%;" '# ��A�&�%''�<� ()"�&!", '# >��&�=''�1 '��*. �"!#� �A�",��, )%-
�%, '%/%;G >��;% '")";" '"A;G/%'#1 � ��;B%�% �A�",��";"�B �/'" �;�D-
'"= �%�%1'"= <�(>>" (�"�%? ' 4 # /�% �"�!#, ' 1 # ' 6, !"D/"= #, !�&�-
�*+ ,"'#�";" �&/%;B'*1 <'%,/���1 ()"�&�! � >�%/%;"+ �A$%1 &%��#&�-
�##, !�'&��;#�(%��1 �"�?�� ' 4) # �/'" �%�%1'"= >"�" (�"�%? ' 12 #
�"�!" ' 13), ,"'#�"�J"= �%'BJ(G >� >;�$"/# &%��#&��#G. 
�" ,�%�B!"
(�"�%? ' 8 # �"�!" ' 9) '% #�%;# ���%1 &%��#&��##.

� �%�%/#'% �"= A*;# �&�%)%'* �>"�#�"'#= ��%+ &�%+ �"�?�� � �"�!�1
' 9, " &"!D% �>"�#�"'#= �"�!# ' 13 '% &�;B!� � �"�?�� ���%1 >"�* ('
12), '� # � �"�?�� ' 8. �"!#� �A�",��, '%���&�= '" @���#���"'#% �%�%1-
'*+ <�(>>, ��'�<"�'*+ �>"�#�"'#1 '% A*;�.

�&�(!&(�" �;�D#�J%1�= ��;B%�'�1 <�(>>#���!# ��&"�";"�B A%, #,�%-
'%'#1 /� 8 #G'=, !�</" �"�!" ' 13 #�)%,;" (>� '%#,�%�&'�1 >�#)#'%). �
7&��( ��%�%'# ( '%% ��/#;#�B /%&%'*J#, !�&��*� #�>�;'#;��B �!�;� '%-
/%;#. �%�&� #�)%,'(�J%1 �"�!# ' 13 ,"'=;" �"�!" ' 9, �"'%% ,"'#�"�J"=
��%�%''*% '��* '" <�"'#?% ()"�&!�� /�(+ &%��#&��#";B'*+ �"��! (' 1 #
' 6). #!"!#+ >%�%�&��%! � &%��#&��#";B'�1 �&�(!&(�% � ��=,# � #,�%'%'#-
%� ���&"�" �/'�1 #, �%�%1'*+ <�(>> '% >��#,�J;�, # �'" ��&"�";"�B, @"!&#-
)%�!#, '%#,�%''�1 /� !�'?" '"A;G/%'#1 (�#�. 4.1.3.9): Aó;BJ(G )"�&B ��;B%-
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�* ,"'#�";" �;�D'"= �%�%1'"=
<�(>>" (�"�%? ' 4 � /�(�= &%�-
�#&��#";B'*�# �"�!"�# ' 1 #
' 6), �%'BJ(G — �%�%1'"=
>"�" (�"�%? ' 12 # �"�!" ' 9).
���A#, �AU%/#'#�J#%�= � �%-
�%1'*% >"�* #;# <�(>>*, ��-
'�>�;#,#���";# >���&�"'�&�� �
>�%/%;"+ ���#+ ()"�&!�� � '"#-
�%'BJ%1 �&%>%'# (/;= �"�?��
������ = 0.75, /;= �"��! — 0.63),
&�</" !"! ()"�&!# ���A%1-���%-
/%1 A*;# � ,'")#&%;B'�1 �%�%
�A���A;%''*�# (/;= �"�?��
������ = 0.87, /;= �"��! — 0.97).

� +"�"!&%�% �,"#��/%1�&�#1
�%D/( �,���;*�# ���A=�#
��D'� �(/#&B >� <#�&�<�"��"�
(�#�. 4.1.3.10), '" !�&��*+ �(��#-
���"'* ��% !�'&"!&*, ,"�%<#�&�#-
���"''*% � ��;B%�'*+ <�(>>#-
���!"+. �'")#&%;B'(G )"�&B #,
'#+ ���&"�;=;# !�'&"!&* �� �&�-
��1 <�(>>#���!%, </% ,"@#!�#-
���"'* ��% �>"�#�"'#= �%D/(
�"�?"�# # �"�!"�# (� �A$%1
�;�D'��&# — 11). �� �,"#��/%1-
�&�#=+ �"�?�� >�%�A;"/";# "<-
�%��#�'*% "!&* # #,A%<"'#% !�'-
&"!&�� (���&�%&�&�%''�, 45.2 #
52.9%). �#��;GA#�*% # �#&(";#,��"''*% "<�'#�&#)%�!#% �,"#��/%1�&�#= >�"!-
&#)%�!# �&�(&�&���";#: ," �%�B >%�#�/ '"A;G/%'#1 �&�%)%' %/#'�&�%''*1 '",�-
'",";B'*1 !�'&"!&. �� �,"#��/%1�&�#=+ �%D/( �"�!"�# &"!D% ,"�%<#�&�#���"-
'* &�;B!� "<�%��#�'*% 7;%�%'&* >��%/%'#= (44.4%) # #,A%<"'#% !�'&"!&��
(55.6%).

� �"��! �� �,"#��/%1�&�#=+ � �"�?"�# #, /�(<#+ �%�%1'*+ <�(>> �&-
�%)%'* �"�'*% /�;# �#��;GA#�*+ (41.7%) # "<�%��#�'*+ !�'&"!&��
(41.7%). � �/'�� �;()"% ,"�%<#�&�#���"'� A�!�#���"'#%. � �"�?�� � !�'-
&"!&"+ � “)(D#�#” �"�!"�# ,"�%<#�&�#���"'* ;#A� �#��;GA#�*% �,"#-
��/%1�&�#= (40%), ;#A� #,A%<"'#% !�'&"!&�� (60%).

�'�% ���&'�J%'#% !�'&"!&�� �A'"�(D#�"%&�= >�# "'";#,% �,"#��/%1-
�&�#1 �%D/( ���A=�# � �%�%1'*+ >"�"+ # <�(>>"+. �/%�B >�%�A;"/";# �#-

�#�. 4.1.3.9. �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" � ��;B%�'�1 <�(>>#���!% �,���-
;*+ ���A%1 Microtus socialis, � #G;%-�%'&=A-
�% 2002 <. �%�%1'"= <�(>>" I: �"�%? ' 4 #
/�% &%��#&��#";B'*% �"�!# (' 1 # ' 6); �%-
�%1'"= <�(>>" II: �"�%? ' 12 # �"�!" ' 9.
�A�,'")%'#= !"! '" �#�. 4.1.3.7.
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��;GA#�*% �,"#��/%1�&�#=, #'#?##���"''*% >�%#�($%�&�%''� �"�?"�#
(81.5%) # '%�!�;B!� �%D% �"�!"�# (64.3%). �#&(";#,��"''*% "<�'#�&#)%�-
!#% �,"#��/%1�&�#=, #'#?##���"''*%, >�%#�($%�&�%''�, �"�!"�#, ���&"�-
;=;# ,'")#&%;B'� �%'BJ(G /�;G (21.4%), " "<�%��#�'*% !�'&"!&* '% �&�%-
)%'* ����%. �;%/(%&, �/'"!�, (!","&B '" /��&"&�)'� �*��!(G /�;G #,A%<"-
'#= !�'&"!&�� � >"�&'%�"�# — 11–14%.

� &"A;. 4.1.3.1 >�#�%/%'* #'/%!�* "�#��%&�## �,"#��/%1�&�#1 � �/-
'�>�;*+ /#"/"+. ���!�;B!( �A$%% !�;#)%�&�� ,"�%<#�&�#���"''*+ !�'-
&"!&�� �&'��#&%;B'� '%�%;#!�, �*)#�;#&B #'/%!�* "�#��%&�## /;= ��%+
&#>�� �,"#��/%1�&�#1 � �#;( #,�%�&'�<� �%&�/#)%�!�<� �<�"'#)%'#= '%
(/";��B. � ?%;��, #'/%!�* "�#��%&�## '%�*��!# # '% (!",*�"G& '" �(-
$%�&���"'#% #%�"�+## /��#'#���"'#=. ">��&#�, +"�"!&%� �,"#��/%1-
�&�#1 �%D/( �,���;*�# ���A=�# �/'�<� >�;" ��#/%&%;B�&�(%& �A �&'�-
J%'#=+ &%��#&��#";B'�<� /��#'#���"'#=.

�,���;*% �",�'�D"G$#%�= �"�!#, !"! �&�%)%'� �*J%, ,"'#�";# �A�-
��A;%''*% ()"�&!# �A#&"'#= /"D% � (�;��#=+ �<�"'#)%''�<� >���&�"'-
�&�" ��;B%�*. ��;BJ(G )"�&B ��%�%'# � >%�#�/* "!&#�'��&# �'# >����-
/#;# �A;#,# <'%,/��*+ '��, '� >%�#�/#)%�!# �A�;%/��";# ��G &%��#&�-
�#G ���#+ ()"�&!��. �,�%/!" �"�!# >�%/>�#'#�";# �*;",!# '" ()"�&!#
���A%1-���%/%1, </% �A�;%/��";#, � ��'��'��, <'%,/��*% '��*. �� ��%�=
&"!#+ “�",�%/*�"&%;B'*+ �%1/��” ��<;" >��#,�1&# ��&�%)" � +�,=1!�1
���%/'%<� ()"�&!", !�&��"= ,"!"')#�";"�B �+�"&!�1 #;# >�%�;%/��"'#%�,
;#A� ,"J%/J"= '" )(D(G &%��#&��#G �"�!" ���%��%�%''� �%&#���";"�B

�#�. 4.1.3.10. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1, #'#?##���"''*+ �
��;B%�'*+ <�(>>#���!"+ �A$%�&�%''�1 >�;%�!#, Microtus socialis, � �/'�>�;*+ #
�",'�>�;*+ /#"/"+. �&�;A#!# �;%�" — ���A#-���%/#, �>�"�" — );%'* �%�%1'*+
<�(>>. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'&"!&��, III — �#&("-
;#,��"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*%.
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�"A;#?" 4.1.3.1. �'/%!�* "�#��%&�## �,"#��/%1�&�#1 (M±SE) � ��;B%�'*+
<�(>>#���!"+ �A$%�&�%''�1 >�;%�!#, Microtus socialis, � ,"�#�#���&# �&
<�(>>���1 >�#'"/;%D'��&# ���A%1

�,"#��/%1�&�#= �,���;*% ���A#-���%/# �%�%1'*% <�(>>* *

�"�?* �"�!# �"�?* �"�!#

�#��;GA#�*% – – 0.59±0.03 0.61±0.04
(n=19) (n=14)

�#&(";#,��"''*% – – 0.62±0.04 0.74±0.08
(n=12) (n=6)

�<�%��#�'*% 0.59±0.08
(n=5) – – –

�,A%<"'#% 0.52±0.09 0.53±0.11 0.81±0.04 0.73±0.07
!�'&"!&�� (n=5) (n=2) (n=9) (n=7)

* � ()%&�� ��;�/*+ ,�%�B!��; n — )#�;� �";#/'*+ /#"/.

�� #,A%D"'#% ��&�%)# � +�,=%�"�# &%��#&��##. ��%�;%/��"'#=, %�;# &"!�-
�*% >��#�+�/#;#, A*;# '%>��/�;D#&%;B'*�# # >�%!�"$";#�B, !"! >�"�#-
;�, � '%�!�;B!#+ �%&�"+ �& <'%,/���1 '��*. �"!#� �A�",��, �"�!# �+�"'=;#
� >%��(G �)%�%/B >���&�"'�&�� ��!�(< ���%<� ��'��'�<� (A%D#$", '� '%
�%�B ()"�&�!. �#&(";#,��"''*% >�<�"'#)'*% /%��'�&�"?##, +"�"!&%�'*%
/;= �'�<#+ <�*,('�� � +���J� �*�"D%''�1 �+�"'�1 &%��#&��## (������,
2005A), ( �"��! �A$%�&�%''�1 >�;%�!# '% �&�%)%'*.

�%��#&��#";B'�% >��%/%'#% �,���;*+ �"�?��, � ?%;��, '% �&;#)";��B
�& >��%/%'#= �"��!, ," #�!;G)%'#%� &�<�, )&� �'# )"$% >��%$";# ���%/-
'#% ()"�&!# � >�#�!"+ !�'&"!&�� � �"�!"�#. �"! �&�%)%'� �*J%, �"�!#
��<;# �>"�#�"&B�= '% &�;B!� � �"�?�� #, ���%1 >"�*, '� # � �"�?"�#-
���%/=�#. �/'"!� (�>%+ >��;%/'#+ � �>"�#�"'#=+ A*; �<�"'#)%''*�,
>��!�;B!( �"�!# �� �'�<#+ �;()"=+ "<�%��#�'� �%"<#���";# '" “)(D#+”
�"�?��.

� �"�?��, � �&;#)#% �& �"��!, ,"�%<#�&�#���"'* &"! '",*�"%�*% )%;-
'�)'*% >�%�;%/��"'#=, !�</" ��>%�'#!# �%'=;#�B ��;=�# >�# >%�%�%)%-
'## <�"'#?* �%D/(  #+ ()"�&!"�#. �"!#% �,"#��/%1�&�#=, !�&��*%, � '%-
!�&��*�# �<����!"�#, ��D'� �&'%�&# ! >�<�"'#)'*� �#&(";#,��"''*�
/%��'�&�"?#=�, A*;# '%>��/�;D#&%;B'*�# # >�%!�"$";#�B >��;% '%-
�!�;B!#+, �A*)'� /�(+-&�%+, �,"#�'*+ ()%;'�)'*+) >�%�;%/��"'#1. ��;#
D% +�,=#' ()"�&!" ,"�&"�"; “)(D"!"” �A;#,# ���%1 <'%,/���1 '��* (&.%. �
>�%/%;"+ “=/�"” �+�"'=%��1 &%��#&��##), �' ;#JB �&<�'=; %<� '" '%�!�;B!�
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�%&���. �&# '"A;G/%'#=
��#/%&%;B�&�(G&, )&�
�,"#���&'�J%'#= �%D-
/( �,���;*�# ���A=�#
�/'�<� >�;" � >%�#�/
�",�'�D%'#= ��'��"'*
'" &%��#&��#";B'�� /�-
�#'#���"'##.


�>�;'#&%;B'�1 #;-
;G�&�"?#%1 �;(D"& ��?#-
�<�"��* �,"#��/%1-
�&�#1 �%D/( �,���;*�#
���A=�# (�#�. 4.1.3.11).
�'# '"<;=/'� /%��'�&-
�#�(G& '";#)#% "'&"<�-
'#,�" � �&'�J%'#=+
�%D/( ���A=�# �/'�<�
>�;", �*�"D"G$%<��= �
"<�%��#�'*+ �,"#��/%1-
�&�#=+ (�#�. 4.1.3.11, %),
'"�"�'% � &%'/%'?#%1 #,-
A%<"'#= >�=�*+ !�'&"!-
&�� (�#�. 4.1.3.11, �). �&-
�(&�&�#% �*�"D%''�1
"�#��%&�## 7&#+ �,"#-
��/%1�&�#1 (!",*�"%& '"
#+ 7!�#>�&%'?#";B'*1

+"�"!&%�, ���1�&�%''*1 �&'�J%'#=� &%��#&��#";B'�<� /��#'#���"'#=.
�#��;GA#�*% �,"#��/%1�&�#= �&�%)%'*, >�%#�($%�&�%''�, � �%�%1'*+
>"�"+ # <�(>>"+ (�#�. 4.1.3.11, ).


%&%'*J#, >�=�#�J#%�= � 7&�1 ��;B%�'�1 <�(>>#���!% �� �&���1 >�-
;��#'% �"=, >%��*% /�% '%/%;# '% �&+�/#;# /";%!� �& �*��/!��*+ '��. ��-
,/'%% �'# �&";# J#�% ���"#�"&B �!�(D"G$%% >���&�"'�&��, '� #,A%<";#
,"+�/#&B '" ()"�&!# /�(<#+ �,���;*+ �"��!. �" �%�B >%�#�/ '"A;G/%'#1
,"�%<#�&�#���"'� 72 �,"#��/%1�&�#= �%D/( /%&%'*J"�# # �,���;*�# ���-
A=�# � �%�%1'*+ <�(>>"+ (&"A;. 4.1.3.2) # 12 �,"#��/%1�&�#1 /%&%'*J%1 �
/�(<#�# �,���;*�# ,�%�B!"�#.

��'&"!&* �%D/( /%&%'*J"�# � �%�%1'*+ <�(>>"+ A*;#, � ��'��'��,
�#��;GA#�*�# (&"A;. 4.1.3.2) # � %/#'#)'*+ �;()"=+ — "<�'#�&#)%�!#�#.
�,"#��/%1�&�#= � ���A=�#-��/#&%;=�# &"!D% A*;# )"$% �#��;GA#�*�#,
'� #'�</" /%&%'*J# �!�*�";#�B � '��% >�# >�#A;#D%'## �,���;*+ ���A%1.
���;%/'#% >�# ��&�%)% � /%&%'*J"�# �A*)'� �#�'� #+ �A'G+#�";#.

�#�. 4.1.3.11. ��?#�<�"��* �,"#��/%1�&�#1 �%D-
/( �,���;*�# ���A=�# � �/'�1 #, ��;B%�'*+ <�(>-
>#����! �A$%�&�%''�1 >�;%�!#, Microtus socialis.
 — �#��;GA#�*% !�'&"!&*, % — "<�%��#�'*%
�,"#��/%1�&�#=, � — #,A%<"'#% !�'&"!&��. �"�-
?* �*/%;%'* �%�*� ?�%&��. ��;$#'" �&�%;�!
>��>��?#�'";B'" )#�;( #'#?##���"''*+ ��?#-
";B'*+ "!&��.
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�"A;#?" 4.1.3.2. �#�;� �,"#��/%1�&�#1 �%D/( �,���;*�# # ��;�/*�#
���A=�# � �%�%1'*+ <�(>>"+ �A$%�&�%''�1 >�;%�!#, Microtus socialis, �
��;B%�"+

 ��'&"!&* ��;�/*+ ���A%1, ��'&"!&*
�,"#��/%1�&�#=  "/�%���"''*% �,���;*+

��;�/*� ���A=� �,���;*� ���A=�
���A%1

� ��;�/*�#

�#��;GA#�*% 18 21 6

�#&(";#,��"''*% 4 0 0

�<�%��#�'*% 0 0 11*

�,A%<"'#% !�'&"!&�� 2 11 0

* !�'&"!&* �,���;*+ �"�?�� � ��;�/*�# ,�%�B!"�#, >�%#�($%�&�%''� �"�?"�#.

� '")";% #G;= �,���;*1 �"�%? ' 4 '")"; '"�&�1)#�� >�%�;%/��"&B ��-
;�/*+ �"�?��, /��&#<J#+ ��,�"�&" 1.5–2 �%�=?%�, # ��;�/*% ,�%�B!# A*;#
�*'(D/%'* �!�*�"&B�= �& '%<� �� ��%�%''*+ '��"+ '" >%�#@%�## �%�%1-
'�-<�(>>���<� ()"�&!".

�,���;*% ���A# >�# ��&�%)% � )(D#�# ��;�/*�# ,�%�B!"�# )"$% ��%-
<� (+�/#;# �& !�'&"!&" (n=8), '� #'�</" >�%�;%/��";# #+ (n=2). � )%&*�%+
�;()"=+ ,"�%<#�&�#���"'* "&"!# # �*>"/* ��;�/*+ ,�%�B!�� '" “)(D#+”
�,���;*+ ���A%1.

��#,'"!��, (!",*�"G$#+ '" �($%�&���"'#% #%�"�+#)%�!�1 �&�(!&(-
�* � �%�%1'*+ <�(>>"+ �A$%�&�%''�1 >�;%�!#, '% �A'"�(D%'�. �,"#��-
/%1�&�#= �%D/( �,���;*�# # ��;�/*�# ���A=�#, ," #�!;G)%'#%� �>#-
�"''*+ �*J% "<�%��#�'*+ !�'&"!&�� �,���;�<� �"�?" � ��;�/*�# �"�?"-
�#, A*;# '%1&�";B'�-�#��;GA#�*�#, � �&�(&�&�#%� =�'� �*�"D%''�1
"�#��%&�##. ��/���J#% ��;�/*% ,�%�B!# �%/!� !�'&"!&#���";# � ���A=-
�#-��/#&%;=�# # >�%/>�)#&";# ,"'#�"&B �&/%;B'*% '��*, ���A%''� >��-
;% >�=�;%'#= �&��*+ �*��/!��.

�"!#� �A�",��, '"A;G/%'#= ," ��;B%�'*�# <�(>>#���!"�# �A$%�&�%'-
'�1 >�;%�!# >�,��;#;# >���;%/#&B <%'%,#� &%��#&��#";B'*+ # ��?#";B'*+
�&'�J%'#1 ( 7&�<� �#/" '" >��&=D%'## <�/���<� �%>��/(!&#�'�<� ?#!;".
��(>>#���!" >%�%,#���"�J#+ ,�%�B!�� /� '")";" �",�'�D%'#= ,"'#�";" �
,'")#&%;B'�1 �&%>%'# �A�A$%�&�;%''*1 ()"�&�! �A#&"'#=, � >�%/%;"+ !�-
&���<� #'/#�#/(";B'*% ()"�&!# �"��! >%�%!�*�";#�B, �+�"'" &%��#&�-
�## �&�(&�&���";", # �,"#��/%1�&�#= �%D/( ���A=�# �/'�<� >�;" A*;#
&�;%�"'&'*�#. � '")";�� �",�'�D%'#= 7&" <�(>>#���!" �"�>";"�B, # �A-
�",��"�J#%�= �%�%1'*% >"�* ,"'=;# �&/%;B'*%, �&'��#&%;B'� #,�;#��-
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�"''*% # �+�"'=%�*% ()"�&!# �A#&"'#=. � �%>��/(!&#�'*1 >%�#�/ �&'�-
J%'#= �%D/( �,���;*�# ���A=�# �/'�<� >�;" >��=�;=G&�= � "<�%��#�-
'�1 @���%, ;#A� � �#/% �,"#�'�<� #,A%<"'#=, !�&���%, � ���G �)%�%/B,
=�;=%&�= �;%/�&�#%� "<�%��#�'*+ �,"#��/%1�&�#1.

��'��'*� �%+"'#,��� &%��#&��#";B'�1 #,�;=?## �%�%1'�-<�(>>�-
�*+ ()"�&!�� ( �A$%�&�%''�1 >�;%�!# �;(D#& "<�%��#�'�% >��%/%'#%,
�/#'"!��� +���J� �*�"D%''�% !"! ( �"�?��, &"! # ( �"��!. �"�?* �+�"-
'=G& &%��#&��#G, ,"'#�"%�(G �%�%1'�1 >"��1 #;# �%�%1'�1 <�(>>�1,
� !�&���1 �"�!# &"!D% ,"'#�"G& �A���A;%''*% # �+�"'=%�*% ()"�&!#
�A#&"'#=. �!&#�'%% ��%<� �+�"'=%&�= “=/��” ()"�&!", &.%. >���&�"'�&��
��!�(< <'%,/���1 #;# �*��/!���1 '��*. � ��=,# � 7&#�, )%&!#+ <�"'#?
�%D/( ���%/'#�# ()"�&!"�# '% �($%�&�(%&, ," #�!;G)%'#%� �#&("?#1,
!�</" �'# �"�>�;"<"G&�= � &%�'�� ���%/�&�% � (�;��#=+ �*��!�1 >;�&-
'��&# '"�%;%'#= ;#A� � ��;B%�"+. �*=�;%''*% � �%,(;B&"&% >�=�*+ '"-
A;G/%'#1 � ��;B%�"+ ���A%''��&# &%��#&��#";B'�1 �&�(!&(�* �%�%1'*+
<�(>>#����! �A$%�&�%''�1 >�;%�!# �>�;'% ��<;"�(G&�= � ;#&%�"&(�'*-
�# /"''*�#.

�%�%1'*% <�(>>* �A$%�&�%''�1 >�;%�!# ��D'� '",�"&B �;"A� !�'��-
;#/#���"''*�#, >��!�;B!( ��?#";B'*% ��=,# �%D/( ���A=�#-��/#&%;=-
�# # #+ >�&���&��� A*�&�� ��;"A%�"G&. �'%J'% 7&� >��=�;=%&�= � �#/%
>���&�"'�&�%''�<� �"���%/�&�)%'#= ��;�/*+ ,�%�B!�� � �%,(;B&"&% '"�"-
�&"'#= '">�=D%''��&# � �&'�J%'#=+ � �,���;*�# �"�?"�#. � %�&%�&�%'-
'*+ >��%;%'#=+ 7&� >�#��/#& ! >�;'��( �"�>"/( �*��/!�� # >%�%+�/(
��;�/*+ ���A%1 ! �"���&�=&%;B'��( �($%�&���"'#G. � �%�%1'*+ <�(>-
>"+ '%& =�'� �*�"D%''*+ /��#'"'&�� #;# ;#/%���, !���% �,���;*+ ���-
A%1, ," !�&��*�# ��&"%&�= >�%��<"&#�" �",�'�D%'#=. �&'��#&%;B'�% >�-
�&�='�&�� �%�%1'*+ >"� ( �A$%�&�%''�1 >�;%�!# �>���A�&�(%& &��(, )&�
,"A�&( � >�&���&�% >��=�;=G& '% &�;B!� �"�!# 7&�<� �#/", '� # �"�?*
(Anisimova, Gromov, 2006).

��D'� >�;"<"&B, )&� �+�/'*% ���A%''��&# >���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(�* �A'"�(D#�"G&�= # ( /�(<�<�, A;#,!���/�&�%''�<� �#/" — >�-
;%�!# �G'&%�", Microtus guenthery, +�&= �(/#&B �A 7&�� >�#+�/#&�= >� !��-
�%''*� >�#,'"!"�, � )"�&'��&#, >� '";#)#G #'?%�&-&"A( (German, 1998)
# ()"�&#G �"�?�� � ���>#&"'## >�&���&�" (Libhaber, Eilam, 2004). 
�(<#+
/"''*+ � >��%/%'## # ��?#";B'�1 ��<"'#,"?## 7&�<� �#/" � /��&(>'*+
;#&%�"&(�'*+ #�&�)'#!"+ '% �A'"�(D%'�.

�$% �/#' �#/, �&'��=$#1�= ! �"���"&�#�"%��1 !"&%<��## — D%;&�$%-
!"= >�;%�!", Microtus xanthognathus, �"�>���&�"'%''"= � &"%D'*+ ;%�"+
�%�%��-,">"/'�1 )"�&# �%�%��"�%�#!"'�!�<� !�'&#'%'&" # '"�%;=G$"=
>�%#�($%�&�%''� A#�&�>* � '%>���%D/%''*� ��+��*� >�!����� # ��-
;�/*� /�%�%�'*� >�/���&�� '" �%�&"+ A*�J#+ ;%�'*+ >�D"���. 
;= D%;-
&�$%!�1 >�;%�!# +"�"!&%�'� �&'��#&%;B'� >�,/'%% '")";� �%>��/(!&#�'�-
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<� �%,�'", ,"�#�=$%% �& ���!�� &"='#= �'%<". �>"�#�"'#= >%�%,#���"�J#+
���A%1 '")#'"G&�= � !�'?% ">�%;= — '")";% �"=. �"�!# >�#'��=& ," �%,�'
�",�'�D%'#= �"!�#�(� /�" �*��/!", �& 6 /� 13 /%&%'*J%1 � !"D/�� (��%/-
'#1 �",�%� �*��/!" — 8.8). ���;%/'#% �*��/!# ��D/"G&�= � #G;%. ��;�/-
'=! /��&#<"%& >�;���1 ,�%;��&# &�;B!� � �;%/(G$%� <�/(. � �(���*+ !;#-
�"&#)%�!#+ (�;��#=+ ,�%�B!# /%;"G& ,">"�* !����� '" ,#�(, !�&��*% +�"-
'=&�= � ���A*+ >�/,%�'*+ !"�%�"+. 
;= D%;&�$%!�1 >�;%�!# +"�"!&%�'*
�&�(&�&�#% �%,!#+ !�;%A"'#1 )#�;%''��&# # +���J� �",�#&"= "!(�&#)%�!"=
�#<'";#,"?#= (Wolff, Lidicker, 1980).

���;%/��"'#%, >���%/%''�% � 1976-1977 <<. '" �;=�!% � #�>�;B,��"'#%�
�%&�/#!# >��&��'*+ �&;���� '" >;�$"/!% �%)%'#= �",�%��� 0.25 <" (Wolff,
Lidicker, 1980), >�!",";�, )&� �,���;*% �"�?* ,"'#�";# ()"�&!# �A#&"'#=
>;�$"/BG � ��%/'%� 650 �2, " �"�!# — 583 �2. �;�$"/B ()"�&!�� ��;�/*+
,�%�B!�� � ��%/'%� ���&"�;=;" 500 �2. �A���A;%''�% �"�>�;�D%'#% ()"�&-
!�� �A#&"'#= >�,��;=%& �/%;"&B �*��/ �A �+�"'% ,"'#�"%��1 &%��#&��##. �
>�%/%;"+ �+�"'=%��1 &%��#&��## �"�?" �"�>�;"<"G&�= >%�%!�*�"G$#%�=
<'%,/��*% ()"�&!# '%�!�;B!#+ �"��!, !�&��*%, >�-�#/#���(, � ,'")#&%;B-
'�1 �&%>%'# �A�A$%�&�;%'*. � '%��;% �"�!#, >��%$%''*% � �A$(G !;%&-
!(, ,"'#�";# �&/%;B'*% �+�"'=%�*% <'%,/", '� '% >��=�;=;# "<�%��#�'��&#
>� �&'�J%'#G /�(< ! /�(<( � /�(<#+ )"�&=+ !;%&!#. � %�&%�&�%''*+ >��%;%-
'#=+ '%�!�;B!� �"��!, ��=,"''*+ � �/'#� �"�?��, ��,��D'�, �A�",(G& �;�D-
'(G �%�%1'(G <�(>>#���!( (Wolff, Lidicker, 1980).

��;�/*% ���A# �*�%;=G&�= #, �%�%1'*+ <�(>> >� �!�')"'## �%,�'"
�",�'�D%'#=. � #G;% 1977 <. '" >;�$"/!% A*;� >��%)%'� 10 ��;�/*+ �"�-
?�� # 15 ��;�/*+ �"��!. � !�'?% "�<(�&" 1977 <. #, '#+ ��&";#�B &�;B!� 7
��;�/*+ �"��!, " ��&";B'*% ,�%�B!# �"��%;#;#�B. ��;�/*% �"�?* �&�%-
;#;#�B '" ,'")#&%;B'�% �"��&�='#% — �& 200 /� 800 �.

�� ,"�%�J%'## �",�'�D%'#= ( D%;&�$%!�1 >�;%�!# �A�",(G&�= ,#��-
��)'*% <�(>>#���!#, � ���&"� !�&��*+ �+�/=& !"! ��/�&�%''*%, &"! # '%-
��/�&�%''*% ���A#. ��(>>#���!# ,#�(G& � ���A*+ “!(�<"')#!"+” #, <�('-
&" # �"�&#&%;B'*+ ��&"&!��. � !"D/�� “!(�<"')#!%” #�%%&�= <'%,/��"=
'��" # !"�%�" � ,">"�"�# !���". �%�'�1 ,#����)'*% <�(>>#���!# �"�>"-
/"G&�=, # 7&�& �"�>"/ ��>����D/"%&�= >%�%�"�>�%/%;%'#%� ���A%1: &�;B-
!� 22% �"�?�� # 56% �"��! ��&"G&�=  '" >�%D'#+ ()"�&!"+ �A#&"'#=, !�&�-
�*% �'# ,"'#�";# � >�%/*/($#1 �%,�' �",�'�D%'#= (Wolff, Lidicker, 1980).

��;%% >�/��A'*% ��%/%'#= � >���&�"'�&�%''�1 �&�(!&(�% >��%;%'#1 #
��?#";B'�1 ��<"'#,"?## D%;&�$%!�1 >�;%�!# >�;()%'* >�# >���%/%'##
>��&��'*+ �&;���� �%)%'*+ ,�%�B!�� '" &�1 D% >;�$"/!% � 1977–1978 <<., "
&"!D% >�# '"A;G/%'## ," '#�# � ��;B%�% �",�%��� 2�3 � (Wolff, 1980).

� >���&�"'�&�%''�1 �&�(!&(�% >��%;%'#1 � �%,�' �",�'�D%'#= (�"1-
#G'B) ��D'� �(/#&B >� �"�>�%/%;%'#G #'/#�#/(";B'*+ ()"�&!�� �,���-
;*+ ���A%1 (�#�. 4.1.3.12). �+ >;�$"/B ���&"�;=;" � ��%/'%� 625 �2 (�($%-
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�&�%''*+ >�;��*+ �",;#)#1 '%
�A'"�(D%'�). �)"�&!# �"�?��
>%�%!�*�";#�B � �)%'B �";�1
�&%>%'# (0<��#<0.25); '">��-
&#�, �"�!# ,"'#�";# ,'")#&%;B-
'� >%�%!�*�"G$#%�= ()"�&!#
�A#&"'#= (0.40<��#<1.0).

�� �&���1 >�;��#'% ;%&"
>���&�"'�&�%''"= �&�(!&(�"
>��%;%'#= �($%�&�%''� #,�%-
'#;"�B. ��"'#?* ()"�&!�� �A#-
&"'#= �&";# '%�>�%/%;%''*�#,
# "!&#�'��&B ��%+ ,�%�B!�� A*;"
����%/�&�)%'" �A;#,# “!(�<"'-
)#!��”. � �%�%/#'% #G;= �",-
�'�D%'#% >�;'��&BG >�%!�"-
&#;��B, " >��;%/'#% /%&%'*J#,
�*!���;%''*% �"�!"�#, �*J-
;# � !�'?% #G;=. � !�'?( "�<(�-
&" ,"�%�J#;��B �"��%;%'#% ��-
;�/'=!".

"A;G/%'#= � ��;B%�% >;�$"/BG 6 �2 >�!",";#, )&� �,���;*% �"�?*
��%�&% >�"!&#)%�!# '% (D#�"G&�=. ��/�&�%''*% �"�!# (#, �/'�<� �*��/!")
(�>%J'� �*!"��;#�";# >�&���&�� � (�;��#=+ ��;B%�* # '% >��=�;=;# "<-
�%��#�'��&# >� �&'�J%'#G /�(< ! /�(<(. %,'"!��*% �"�!#, '">��&#�,
�%"<#���";# /�(< '" /�(<" !�"1'% "<�%��#�'�. � '%!�&��*+ �;()"=+ ��%/#
'%,'"!��*+ �"��! (�&"'"�;#�";"�B #%�"�+#= /��#'#���"'#=, >�# 7&��
!"D/"= �"�!" ,"'#�";" �&/%;B'�% <'%,/� # "!&#�'� �+�"'=;" %<� �& /�(<#+
���A%1 ���%<� >�;". �<�%��#�'*% !�'&"!&* �%D/( '%��/�&�%''*�# ��;�-
/*�# ,�%�B!"�#, �"�'� !"! # '%�",�'�D"G$#�#�= �,���;*�# ���A=�#,
A*;# �%/!#�#, # ,�%�B!# �A*)'� �!()#�";#�B � �/'�� <'%,/%.

�(/= >� '"A;G/%'#=� � '%��;%, �"�?* '% >��=�;=G& ,"A�&* � /%&%'*-
J"+, +�&= ��<(& ,"'#�"&B �A$%% <'%,/� ��%�&% � �"�!�1 # %% >�&���&���.

�&"!, ��D'� >�/*&�D#&B, )&� � �%,�' �",�'�D%'#= �"�?* D%;&�$%!�1
>�;%�!# "!&#�'� �+�"'=G& ()"�&!# �A#&"'#=, � >�%/%;"+ !�&��*+ ��<(& '"+�-
/#&B�= '%�!�;B!� �"��! � �*��/!"�#. �#�;� �"��!, �>"�#�"G$#+�= � �/'#�
�"�?��, ,"�#�#& �& �",�%��� %<� &%��#&��##. � !�'?% ;%&" �,���;*% ���A#
>�%!�"$"G& �+�"'=&B ()"�&!# �A#&"'#=, " ��;�/'=! (>�%#�($%�&�%''� �"�-
?*) �"��%;=%&�=. ��%'BG �A�",(G&�= ,#����)'*% <�(>>#���!# ("<�%<"?##)
#, 5-10, !"! >�"�#;�, '%��/�&�%''*+ ���A%1, !�&��*% (�&�"#�"G& �;�D'*%
'��* � ,">"�"�# !���" >�/ “!(�<"')#!"�#”. � ���&"� ,#����)'*+ "<�%<"?#1
��<(& �+�/#&B ��/�&�%''*% �"�!#, '� '% �",'�>�;*% ���A# #, �/'�<� �*��/-

�#�. 4.1.3.12. �)"�&!# �A#&"'#= �,���;*+
�"�?�� (J&�#+��*% ;#'##) # �"��!
(�>;�J'*% ;#'##) D%;&�$%!�1 >�;%�!#,
Microtus xanthognathus, '" >;�$"/!% �%-
)%'#= �",�%��� 50�50 � � �"%-#G'% 1978
<. '" �;=�!% (>�: Wolff, 1980).
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!". ��;%�!# ��&"G&�= "!&#�'*�# '" >��&=D%'## ��%1 ,#�*. �%�'�1 "<�%<"-
?## �"�>"/"G&�=, ��%/# �"�?�� �*/%;=%&�= /��#'"'&, !�&��*1 '")#'"%& �+-
�"'=&B &%��#&��#G ��!�(< “!(�<"')#!"” # �>"�#�"&B�= � �"�!"�#, >%�%,#-
���"�J#�# ��%�&% � '#�. ��/�&�%''*% �"�!# (�&�"#�"G& <'%,/��*% '��*
>�A;#,��&# �/'" �& /�(<�1. ��D'� >�;"<"&B, )&� @���#���"'#% ,#����)-
'*+ "<�%<"?#1 #, '%��/�&�%''*+ ���A%1 �>���A�&�(%& #,A%<"'#G #'A�#/#'-
<". �"! >�;"<"G&, ��?#";B'"= ��<"'#,"?#= ( D%;&�$%!�1 >�;%�!# +���J�
"/">&#���"'" ! �($%�&���"'#G �#/" � �(���*+ (�;��#=+ ��!&#!# (Wolff, 1980;
Wolff, Lidicker, 1980).

�";#@��'#1�!"= >�;%�!", Microtus californicus, �"�>���&�"'%''"= '"
G<�-,">"/% �T� # �%�%��-,">"/% �%!�#!#, �&'��#&�= ! ,%;%'�=/'*� �#-
/"� � /��&"&�)'� �*��!#� �%>��/(!&#�'*� >�&%'?#";�� # �"''#� �"��%-
;%'#%� ��;�/'=!" (Batzli, Pitelka, 1971; Lidicker, 1973; 1979).

���;%/��"'#%, >���%/%''�% � 1957 <. � J&"&% �";#@��'#= (�T�), >�-
!",";�, )&� A�;BJ(G )"�&B ��%�%'# � >%�#�/* "!&#�'��&# # �,���;*%, #
��;�/*% ,�%�B!# >����/=& >�/ ,%�;%1, " '" >��%�+'��&# >�=�;=G&�=
&�;B!� /;= �A��" !���" (>��/�;D#&%;B'��&B �*+�/�� #, '��* '% >�%�*-
J"%& 5 �#'(&). �,���;*% ���A# D#�(& ��%/;�, # �"�>�;�D%'#% #+ ()"�&-
!�� �A#&"'#= '% �%'=%&�= � &%)%'#% �'�<#+ �%�=?%�. �"�?* � �"�!"�#
�A�",(G& �&'��#&%;B'� >��&�=''*% �%�%1'*% >"�*, ,"'#�"G$#% �A-
$#1 ()"�&�! �A#&"'#= ��%�&% �� ���#� >�&���&���. ��%�&% � &%�, "!-
&#�'��&B �"�?�� �;"A� ��=,"'" � "!&#�'��&BG �"��!. �"�!# '% >��=�;=-
G& "<�%��#�'��&# >� �&'�J%'#G ! �"�?"� � >%�#�/ A%�%�%''��&# #
;"!&"?## (Pearson, 1960).

"A;G/%'#=, >���%/%''*% � ��;B%�"+ >;�$"/BG 83 �2 (Lidicker, 1979,
1980), ��#/%&%;B�&�(G&, )&� %�;# #�!(��&�%''"= <�(>>#���!" #,'")";B'�
���&�#& #, '%�!�;B!#+ �,���;*+ '%,'"!��*+ ���A%1, �%D/( '#�# >��#�-
+�/=& '%>�%�*�'*% "<�%��#�'*% �,"#��/%1�&�#=, # �",�'�D%'#% '% '")#-
'"%&�=, >�!" � ��;B%�% '% ��&"'%&�= �/'" >"�". ��/�A'"= �#&("?#= �&�%)%-
'" � >=&# �;()"=+ #, �%�#. � �/'�� �;()"% � ��;B%�% �*D#;# �"�%? # /�%
�"�!#, >�#)%� �A% �"�!# �",/%;#;# >���&�"'�&�� ��;B%�* '" /�% )"�&#, #
!"D/"= ��!��% >�#'%�;" >�&���&��, " �"�%? ���A�/'� >%�%�%$";�= >� ��%1
&%��#&��## ��;B%�*. � /�(<�� �;()"% �*D#;# /�% >"�*, !�&��*% �",/%;#-
;# >���&�"'�&�� ��;B%�* '" /�% >�#A;#,#&%;B'� �"�'*% )"�&#, # !"D/"=
>"�" �+�"'=;" ���G &%��#&��#G � &%)%'#% /;#&%;B'�<� >%�#�/" (3.5 �%�=-
?"). �"!#� �A�",��, � J%�&# �;()"=+ #, �%�# � �%,(;B&"&% "<�%��#�'*+ �,"-
#��/%1�&�#1 � ��;B%�'*+ <�(>>#���!"+ !";#@��'#1�!�1 >�;%�!# �*-
D#�";# ��'�<"�'*% >"�*. ��;���% ��,�%�"'#% ��;�/'=!", ��D/%''�<� �
��;B%�"+, ,"/%�D#�";��B #,-," '%��,��D'��&# ���%��%�%''�<� �"��%;%-
'#=. �"/%�D!" >�;���<� ��,�%�"'#= (!",*�"%& '" �($%�&���"'#% �%+"'#,-
��� ��?#";B'�<� &����D%'#= �%>��/(!&#�'*+ @('!?#1 ��;�/*+ ���A%1 �
>�#�(&�&�## ��/#&%;%1 (Lidicker, 1980).
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����%/%''*% #��;%/��"'#= >�,��;=G& �/%;"&B �*��/, )&� /;= !";#@��-
'#1�!�1 >�;%�!# +"�"!&%�%' �%�%1'�-<�(>>���1 �A�", D#,'# # >�%#�($%-
�&�%''� ��'�<"�'"= �#�&%�" �>"�#�"'#=, ���A%''� >�# '#,!�1 >;�&'��&#
'"�%;%'#=. � ���&"�% �%�%1'*+ <�(>> '"�)#&*�"%&�= �& 2 /� 12 ���A%1 (�
��%/'%� 6). �� �,"#��/%1�&�#=+ �%D/( �,���;*�# ���A=�# �/'�<� >�;"
>��=�;=%&�= =�!� �*�"D%''*1 "'&"<�'#,�. �,���;*% �"�?* '%�%/!� "<-
�%��#�'� �%"<#�(G& # '" '%,'"!��*+ �"��!. ��%�&% � &%�, �&'�J%'#=
�%D/( /�(�= �,���;*�# �"�!"�# ��<(& A*&B �>�;'% �#��;GA#�*�#, %�;#
>�A;#,��&# '%& �,���;�<� �"�?" (Lidicker, 1979, 1980).

��;%% >�,/'#% #��;%/��"'#=, >���%/%''*% � 1983-1984 <<. � J&"&% �"-
;#@��'#= (�T�) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" >;�-
$"/!"+ �%)%'#= �",�%��� �!�;� 8 <" (Ostfeld et al., 1985, 1986), >�!",";#,
)&� �,���;*% �"�?* ,"'#�"G& �A���A;%''*% #, >�-�#/#���(, �+�"'=%-
�*% &%��#&��##, &�</" !"! ()"�&!# �A#&"'#= �"��! ��<(& ,'")#&%;B'�
>%�%!�*�"&B�= (�#�. 4.1.3.13).

Z"�"!&%� #�>�;B,��"'#= &%��#&��## �"�?"�# # �"�!"�# '% �%'=%&�=
>�# (�%;#)%'## >;�&'��&# '"�%;%'#=. �"�?* ,"'#�";# ,'")#&%;B'� A�;%%
!�(>'*% ()"�&!# �A#&"'#= (� ��%/'%� 165.8 �2, n=11) � ��"�'%'## � �"�!"-
�# (� ��%/'%� 100.1 �2, n=14), )&� �>�;'% ��<;"�(%&�= � /"''*�#, >�;()%'-
'*�# �"'%% /�(<#�# #��;%/��"&%;=�# (Batzli, Pitelka, 1971; Lidicker, 1973).
%���&�= '" �",;#)#= � �",�%�"+ ()"�&!�� �A#&"'#= �"�?�� # �"��!, >;�-
$"/B “=/�"” ()"�&!�� # ( &%+, # ( /�(<#+ A*;" >�"!&#)%�!# �/#'"!���1
(Ford, Krumme, 1979). �%'&�* "!&#�'��&# �"�?��-���%/%1 �"�>�;"<";#�B '"

�#�. 4.1.3.13. �)"�&!# �A#&"'#= (minimum convex polygons) �,���;*+ �"�?�� #
�"��! !";#@��'#1�!�1 >�;%�!#, Microtus californicus, � �"�&%-">�%;% 1984 <. �
�";#@��'##, �T�. �&�%;!"�# >�!","'� �'#��% >%�%!�*�"'#% ()"�&!�� �A#&"-
'#= �"�?�� � �%,(;B&"&% ,"+�"&" ����A�/#�J%1�= &%��#&��##. N — >�;�D%'#%
<'%,/��*+ '�� (>�: Ostfeld, 1986, � #,�%'%'#=�#).
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�"��&�='## A�;%% 10 � �/#' �& /�(<�<�, " /#�&"'?#= �%D/( A;#D"1J#�#
���%/=�# ���&"�;=;" � ��%/'%� 23.2 �. � �"��! 7&�& >�!","&%;B A*; �($%-
�&�%''� �%'BJ#� — � ��%/'%� 9.6 �. �#'#�";B'�% �"��&�='#% /� A;#D"1-
J%<� ���%/" ,"�%<#�&�#���"'� � �",'�>�;*+ /#"/"+ — � ��%/'%� 5.7 �.
�)"�&!# �A#&"'#= �,���;*+ �"�?�� >%�%!�*�";# <'%,/��*% ()"�&!# 1–5
�"��! (� >��;%/'%� �;()"% — )"�&#)'�). ��;'�<� ���>"/%'#= <�"'#? ()"-
�&!�� �A#&"'#= �",'�>�;*+ ���A%1 '% �*=�;%'�. �&%>%'B >%�%!�*�"'#=
()"�&!" �"�?" � ()"�&!"�# '%�!�;B!#+ �"��! ���A%''� ��,�"�&";" � >%�#�-
/* 7�&�(�". "A;G/%'#= >�!",";#, )&� �"�?* ��<;# '"+�/#&B�= � <'%,/���1
'��% �%?%>&#�'�1 �"�!# � &%)%'#% '%�!�;B!#+ )"���. "#A�;BJ"= >�/�#D-
'��&B �"�?�� �&�%)%'" � !�'?% ,#�*, &.%. � '")";�� �",�'�D%'#= (Lidicker,
1973).

"�=/( � >%�%!�*�"'#%� ()"�&!�� �A#&"'#= �"��! #,�%�&'* �;()"#, !�<-
/" /�% #;# /"D% &�# �",�'�D"G$#%�= �"�!# ,"'#�";# �/'� �A$%% <'%,/� !"!
�#'#�(� � &%)%'#% J%�&# '%/%;B. �/'"!�, '%���&�= '" ,'")#&%;B'(G �&%-
>%'B >%�%!�*�"'#= <'%,/��*+ ()"�&!��, �"�!# ��<(& >��=�;=&B "<�%��#�-
'��&B >� �&'�J%'#G ! '%,'"!��*� ���A=� ���%<� >�;". ��,��D'�, #�%''�
( ��/�&�%''*+ �"��! �A�",(G&�= "���?#"?## � >%�%!�*�"G$#�#�= ()"�&-
!"�# �A#&"'#=. �&�(&�&�#% &%��#&��#";B'��&# ( �"��! �AU=�'=%&�= �&'��#-
&%;B'� �"�'��%�'*� �"�>�%/%;%'#%� # A*�&�*� ����&"'��;%'#%� !����-
�*+ �%�(����, &�</" !"! &%��#&��#";B'��&B �"�?�� ��=,"'" � �+�"'�1 '% !��-
���*+ �%�(����, " >�;��*+ >"�&'%��� (Ostfeld, 1986).

��#'#�"= �� �'#�"'#% �%,(;B&"&* >���%/%''*+ #��;%/��"'#1, ��D'�
>�;"<"&B, )&� �#�&%�" �>"�#�"'#= ( !";#@��'#1�!�1 >�;%�!# �)%'B >;"�-
&#)'" — �& ��'�<"�## (>�# '#,!�1 )#�;%''��&#) /� >�;#<#'## (>�# �*��-
!�1 )#�;%''��&# # �/�#<% ���&'�J%'#= >�;�� � >�;B,( �"��!), #, !���%
&�<�, ��'��"'" '" �+�"'% �"��! �"�?"�# (female defence monogamy or
polygyny, Emlen, Oring, 1977).

�&� !"�"%&�= >��=�;%'#= ��/#&%;B�!�1 ,"A�&* ( �"�?�� !";#@��'#1�-
!�1 >�;%�!#, '" 7&�& �)%& #�%G&�= >��&#���%)#�*% ��%/%'#=. ��# ��/%�-
D"'## �%�%1'*+ >"� � ;"A��"&��'*+ !;%&!"+ �"�%? ,"'#�"; �A$%% <'%,-
/� � �"�!�1 # �A�<�%�"; /%&%'*J%1, �!()#�"=�B � '#�# � <'%,/���1 !"�%-
�% (Hatfield, 1935), " &"!D% /��&"�;=; <'%,/���1 �"&%�#"; # ,"&"�!#�";
/%&%'*J%1 � <'%,/�, %�;# �'# �!",*�";#�B �'"�(D#, '% ��&�%)"= ��>��&#�-
;%'#= �� �&���'* �"�!# (Hartung, Dewsbery, 1979; Lidicker, 1980). �/'"!�
'"A;G/%'#=, >���%/%''*% � >�#��/% (+�&= # �)%'B @�"<�%'&"�'*%), (!",*-
�"G& '" �&�(&�&�#% ,"A�&* � >�&���&�% ( �"�?�� (Ostfeld, 1986).

�,!�)%�%>'"= >�;%�!", Microtus gregalis, �"�>���&�"'%'" � &('/����1
# ;%��&('/����1 ,�'% �& �%;�<� ���= /� �%�#'<��" >��;#�", " &"!D% �
�&%>=+ �","+�&"'", �">"/'�1 # ���&�)'�1 �#A#�#, ��'<�;## # �%�%��-��-
�&�)'�<� �#&"=. �A�", D#,'# (,!�)%�%>'�1 >�;%�!# #,()%' �;"A�. �,�%�&-
'�, )&� ( 7&�<� �#/" �($%�&�(G& !�;�'##, >�#�"�'#�"%�*% ! �%�%1'*�
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�#�. 4.1.3.14. �+%�" '��*, ,"'#�"%��1 !�;�'#%1 (�%-
�%1'�1 <�(>>�1) (,!�)%�%>'�1 >�;%�!#, Microtus
gregalis, � %�'#!���-!�)!"�'#!���1 &('/�% '" &%�-
�#&��## 	�";�-%'%?!�<� '"?#�'";B'�<� �!�(<".
��%�&#!�� �A�,'")%'* �&"�*% <'%,/" (>�: �";B)%+
# /�., 2003, � #,�%'%'#=�#).

<�(>>"�, �&�(!&(�" # >���&�"'�&�%''�% �"�>�;�D%'#% !�&��*+ �%'=%&�=
>� �%,�'"� <�/" � ,"�#�#���&# �& >;�&'��&# '"�%;%'#= # @",* >�>(;=?#�'-
'�<� ?#!;" (�";B!��", �";B)%+, 2003).

����&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >��%;%'#1 (,!�)%�%>'�1
>�;%�!# #,()";# � 	!(&## '" >;�$"/!"+ �%)%'#= �",�%��� �& 0.5 /� 1.4 <"
(���!�>B%�, 1986). � !"&%<��## '"#A�;%% ��%/;*+ ���A%1 ( 7&�<� �#/" �&-
'��=&�= >%�%,#���"�J#% �"�!#. �,���;*% �"�?* +"�"!&%�#,(G&�= �&'�-
�#&%;B'� �*��!�1 >�/�#D'��&BG. �",�%�* ()"�&!�� �A#&"'#= �,���;*+
���A%1 �& �%�'* ! ;%&( (�%;#)#�"G&�=: ( �"�?�� #+ >;�$"/B ���&"�;=%& �
��%/'%� 790 �2 # 1675 �2, ���&�%&�&�%''�; ( �"��! — 380 �2 # 1150 �2. �&
��%'# ! ,#�% >;�$"/B ()"�&!�� �A#&"'#= �"�?�� (�%'BJ"%&�= � 625 �2 /�
425 �2, " ( �"��! ��&"%&�= >�)&# '%#,�%''�1 — ���&�%&�&�%''�, 360 �2 #
400 �2. �%�'�1 ()"�&!# �A#&"'#= >%�%,#���"�J#+ �"��! )"�&#)'� >%�%-
!�*�"G&�=: !"D/"= ���AB 7&�<� >�;" #�>�;B,(%& 21.4% >;�$"/# ���%<�
()"�&!" ����%�&'� � 4–5 ���%/=�#. � ;%&'#1 >%�#�/ �,���;*% �"�!# D#�(&
'"#A�;%% �A���A;%'�, #�>�;B,(= #'/#�#/(";B'� 73% >;�$"/# ���#+ <'%,-
/��*+ ()"�&!��. �)"�&!# �A#&"'#= �,���;*+ �"�?�� �%�'�1 >%�%!�*�"G&�=
� ,'")#&%;B'� A�;BJ%1 �&%>%'#, )%� ( �"��!. �%&�� �&%>%'B >%�%!�*�"'#=
()"�&!�� �"�?�� (�%'BJ"%&�=, # �'# #�>�;B,(G& #'/#�#/(";B'� 87.9% >;�-
$"/# ���#+ ()"�&!��. �)"�&�! �A#&"'#= !"D/�<� �"�?" >%�%!�*�"%& <'%,-
/��*% ()"�&!# '%�!�;B!#+ �"��!. � ,#�'%% ��%�= �&�%)"%&�= �A�",��"'#%
"<�%<"?#1 ��;�/*+ ���A%1, ,"'#�"G$#+ ,'")#&%;B'� >%�%!�*�"G$#%�=
()"�&!# �A#&"'#=. � ?%;�� ��D'� !�'�&"&#���"&B, )&� � ;%&'#1 >%�#�/
()"�&!# �A#&"'#= �,���;*+ ���A%1 # �%<�;%&�! �"�>�%/%;%'* >� >;�$"/#

�&'��#&%;B'� �"�'�-
�%�'�, " �%�'�1 # ,#��1
�A�",(G&�= "<�%<"?## �
�#!���&"?#=+, �&;#)"G-
$#+�= '"#;()J#�# !��-
���*�# # ,"$#&'*�#
(�;��#=�#.

��&��* #��;%/��"-
'#=, >���%/%''�<� �
1999–2000 <<. � �">"/'�1
�#A#�# (�";B)%+ # /�.,
2003), >�;"<"G&, )&� !�-
;�'## (,!�)%�%>'�1 >�-
;%�!# >�%/�&"�;=G& ��-
A�1 �%�%1'*% <�(>>*,
,"'#�"G$#% '%�!�;B!�
(A%D#$ �",'�<� '",'"-
)%'#= (<'%,/", '��*, (!-
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�*&#= # &.>.), ��%/#'%''*+ �%&BG &��> � !�����*�# >;�$"/!"�# � %/#'�%
?%;�%. �;�$"/B <'%,/��*+ !�;�'#1 � ���!�1 �A;"�&# �"�B#���";" �& 20.2
/� 41.6 �2 �%�'�1 # �& 0.4 /� 8.6 �2 ��%'BG. � 	�";�-%'%?!�� "�&�'��'��
�!�(<% #+ >;�$"/B ���&"�;=;" 0.7–11.8 �2 (�#�. 4.1.3.14).


"''*+ � ���&"�% �%�%1'*+ <�(>> (,!�)%�%>'�1 >�;%�!#, +"�"!&%�%
�'(&�#- # �%D <�(>>��*+ �&'�J%'#1, ���!"+ �"��%;%'#= ��;�/'=!" '%
#�%%&�=.

��>*&'*1 ;%��#'<, Dicrostonyx torquatus (= groenlandicus), �"�>���&-
�"'%' � &('/����1 # ;%��&('/����1 ,�'"+ �& >-��" �"'#'" /� �%�#'<��"
>��;#�", '" ��&���"+ ��!&#)%�!�<� A"��%1'", '" �%�%�% �"'"/* # � ��%'-
;"'/##. �",�'�D%'#% 7&�<� �#/" '")#'"%&�= � !�'?% ,#�* # ,"!"')#�"%&�=
��%'BG, &.%. � ,'")#&%;B'�1 �&%>%'# ,"�#�#& �& /;#'* ��%&���<� /'=. ���A�%
,'")%'#% /;= "!&#�"?## �",�'�D%'#= !�>*&'�<� ;%��#'<", !"! # �=/" /�(-
<#+ "�!&#)%�!#+ <�*,('��, #�%%& ��/%�D"'#% � '%!�&��*+ �"�&%'#=+ ��!&#-
!# 6-�%&�!�#A%',�!�",�;#'�'" (Sanders et al., 1981; Negus, Berger, 1998).
�%�%�%''��&B /;#&�= �& 20 /� 30 /'%1. ��%;#)%'#% /;#&%;B'��&# A%�%�%'-
'��&# >��#�+�/#& � &%+ �;()"=+, !�</" !���=$"= �"�!" �>"�#�"%&�= � '%,'"-
!��*� �"�?��, # � 7&�� �;()"% >��#�+�/#& A;�!#���"'#% >�%/*/($%1
A%�%�%''��&#. �,���;*% �"�!# >�#'��=& ," �%,�' 2–3 >��%&", � !�&��*+
��D%& A*&B �& 4 /� 12 /%&%'*J%1, " � ��%/'%� — 6.7 (�%D%''*1, 1975;
Mallory, Brooks, 1978). �� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#=
('" 16–17 /%'B) �"�!" ��&"�;=%& >�&���&�� � �&"��1 '��% # >%�%+�/#& �
/�(<(G, (/";%''(G �& >�%D'%1 '" ,'")#&%;B'�% �"��&�='#% (50-200 �), </% (
'%% ��D/"%&�= �;%/(G$#1 �*��/�! (Brooks, Banks, 1971). ��;�/*% ���A#
�!�;� 10 /'%1 ��&"G&�= � �&"��1 �"&%�#'�!�1 '��%, " ,"&%� �"��%;=G&�=;
>�;���,�%;*�# �'# �&"'��=&�= � ��,�"�&% 8-10 '%/%;B (Brooks, 1993, ?#&. >�
Predavec, Krebs, 2000; Negus, Berger, 1998).

���;%/��"'#% >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 !�>*&'�<� ;%�-
�#'<", >���%/%''�% � 1968–1970 <<. � �"'"/% � #�>�;B,��"'#%� �"/#�&%;%�%&-
�## (Brooks, Banks, 1971), >�!",";�, )&� �,���;*% �"�!# /� �>"�#�"'#1 �
�"�?"�# # � &%)%'#% >%��*+ /�(+ '%/%;B A%�%�%''��&# ,"'#�";# ()"�&!#
�A#&"'#= >;�$"/BG � ��%/'%� 0.16 <" (n=8). " >��;%/'#+ �&"/#=+ A%�%�%'-
'��&# �",�%�* ()"�&!�� �A#&"'#= �"��! ��!�"$";#�B � '%�!�;B!� �", — �
��%/'%� /� 0.02 <". �"�?* ,"'#�";# ,'")#&%;B'� A�;%% !�(>'*% ()"�&!#
�A#&"'#=, >;�$"/B !�&��*+ ���&"�;=;" � ��%/'%� 2.03 <" (n=16). �",�%�* ()"-
�&!�� �"�?�� � ,'")#&%;B'�1 �&%>%'# ,"�#�%;# �& ;�!";B'�1 >;�&'��&# '"�%-
;%'#= # �($%�&�%''� (�%'BJ";#�B � >��%;%'#=+ � �*��!�1 >;�&'��&BG. 
%-
&";B'*% '"A;G/%'#= ," �/'#� #, �"�?�� >�!",";#, )&� ( '%<� '% A*;� �/'�<�
?%'&�" "!&#�'��&#, # �' J#��!� >%�%�%$";�= � >�%/%;"+ ���%<� ()"�&!" �A#-
&"'#=, >��%$"= <'%,/��*% '��* �"��!, )B# ()"�&!# >%�%!�*�";#�B � %<� ��A-
�&�%''*�. " ()"�&!% !"D/�1 �"�!# �"�%? ��&"�";�= 1–2 /'= (Brooks, Banks,
1971). ��;%% !�(>'*% ()"�&!# �A#&"'#= �A'"�(D%'* ( �,���;*+ ���A%1 �
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�/'�� #, >��%;%'#1 '" �%�%��-,">"/% �"'"/* (Rodgers, Lewis, 1986): (  �"�-
?�� #+ ��%/'== >;�$"/B ���&"�;=;" 4.05 <" (n=19), ( �"��! — 1.81 <" (n=14).

�;= �,"#�'�<� >%�%!�*�"'#= ()"�&!�� �A#&"'#= �,���;*+ �"�?�� � ;%&'#1
>%�#�/ ���&"�;=;" � ��%/'%� 32–43%, &�</" !"! ( �,���;*+ �"��! A*;" '"
>��=/�! '#D% — 3.2–5.0% (Predavec, Krebs, 2000; Schmidt et al., 2002). �&�%)%-
'" >"�"/�!�";B'"= ���A%''��&B: !�(>'*% �"�?* ,"'#�";# ()"�&!# �A#&"'#=
<��",/� �%'BJ%1 >;�$"/# (� ��%/'%� 480 �2, n=7), )%� A�;%% �%;!#% — �
��%/'%� 6680 �2, n=2 (Schmidt et al., 2002). ��<;"�'� /"''*� /�(<�<� #��;%/�-
�"'#=, � !�&���� #�>�;B,��";# �%&�/#!( �"/#�"!&#�'�<� �%)%'#=, >;�$"/B
�(&�)'�<� ()"�&!" �,���;�1 �"�!# ���&"�;=;" 143 �2, " ( �,���;�<� �"�?" —
/� 6000 �2 (�"�(;#' # /�., 1982).

�"!#� �A�",��, �"�?* � >�>(;=?#=+ !�>*&'�<� ;%��#'<" ,"'#�"G&
,'")#&%;B'� A�;%% !�(>'*% ()"�&!# �A#&"'#= � ��"�'%'## � �"�!"�#.

��;%% >�,/'%% #��;%/��"'#%, >���%/%''�% 1995 <. '" �%�%��-,">"/% �"-
'"/* � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" ()"�&!% �%�&'��-
&# >;�$"/BG 7.3 <" # �"/#�&%;%�%&�## (Predavec, Krebs, 2000), >�,��;#;�
��A�"&B A�;%% >�;'*% /"''*% � >���&�"'�&�%''�1 �&�(!&(�% >��%;%'#1
7&�<� �#/". ���;%/��"'#% >�!",";�, )&� �,���;*% �"�?* >�"!&#)%�!# �/#-
'"!��� "!&#�'* '" ��%1 >;�$"/# ���%<� ()"�&!" �A#&"'#=, &�</" !"! "!-
&#�'��&B �"��! ����%/�&�)%'" �A;#,# �/'�1 #;# /�(+ <'%,/��*+ '�� (�#�.
4.1.3.15).

�"�!# �%/!� �%'=G& ���# <'%,/��*% '��*, &�</" !"! �"�?* #�>�;B,(-
G& '%�!�;B!� '�� # >��&�=''� >%�%�%$"G&�= �& �/'�1 '��* ! /�(<�1.
�%�#�/#)%�!# �"�?* ��&"G&�= � '��% �/'�1 #, �"��!, '� '%>��/�;D#-
&%;B'�% ��%�= — /� 8 )"���. %���&�= '" �,"#�'�% >%�%!�*�"'#% ()"�&-
!�� �A#&"'#=, �"�?*-���%/# '#!�</" '% ,"'#�"G& �/'# # &%+ D% '��*.

��=�*% '"A;G/%'#= # /"''*% �"/#�&%;%�%&�## ��#/%&%;B�&�(G&, )&�
�",�'�D"G$#%�= �"�!# �+�"'=G& ���# <'%,/��*% ()"�&!# �& /�(<#+ ���-
A%1 &�<� D% >�;", &�</" !"! ( �"�?�� &%��#&��#";B'�% >��%/%'#% '% �*�"-
D%'� (Predavec, Krebs, 2000).

�� �'%'#G �=/" "�&���� (�%D%''*1, 1975; ��;��, 1976; Shilton, Brooks,
1989; �%�'J&%1', 
%'#�%'!�, 1990), /;= !�>*&'�<� ;%��#'<" +"�"!&%�%'
�%�%1'�-<�(>>���1 �A�", D#,'#. �%�%1'"= <�(>>", #,'")";B'� ���&�=$"=
#, >"�* �,���;*+ ���A%1 # �*��/!" ��;�/*+ ,�%�B!��, ,"'#�"%& ()"�&�!
�A#&"'#=, )"�&#)'� >%�%!�*�"G$#1�= � ()"�&!"�# ���%/'#+ �%�%1'*+
<�(>>. �"��%;%'#% >%��*+ �*��/!�� >��#�+�/#& �&'��#&%;B'� �"'�, '�
/%&%'*J# #, >��;%/'#+ �*��/!�� (>� !�"1'%1 �%�%, '%!�&��*% #, '#+)
/�D#�"G& ��%�&% � �"&%�BG � �/'�1 '��% /� �%�'* (�%D%''*1, 1975).
���;%/��"'#%, >���%/%''�% '" �%�%��-,">"/% �"'"/* � #�>�;B,��"'#%�
�"/#�&%;%�%&�## (Blackburn et al., 1998), >�!",";�, )&� � (�;��#=+ �*��!�1
>;�&'��&# '"�%;%'#= ( �%<�;%&�! ��D%& �&�%)"&B�= /;#&%;B'"= �&���)!"
�"��%;%'#=, ��>����D/"G$"=�= ,"/%�D!�1 >�;���<� ��,�%�"'#=.
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�#�. 4.1.3.15. �)"�&!# �A#&"'#= (minimum convex polygons) �%�# �"��! () # )%&*-
�%+ �"�?�� (%) !�>*&'�<� ;%��#'<", Dicrostonyx groenlandicus, '" �/'�� #, ()"�-
&!�� '"A;G/%'#1 '" �%�%��-,">"/% �"'"/*. ��%,/�)!�1 �&�%)%'* ()"�&!# �A#&"-
'#= ���A%1, >�!","''*% �;%�" � �#/% &�%+�%�'*+ >��%!?#1 (� # �), �&�"D"G$#+
#+ "!&#�'��&B: �*��&" <�"@" >��>��?#�'";B'" )#�;( �%<#�&�"?#1 � �",'*+ ;�!(-
�"+ (>�: Predavec, Krebs, 2000, � #,�%'%'#=�#).
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"A;G/%'#= ," >=&BG #�!(��&�%''*�# <�(>>#���!"�#, � ���&"� !�&�-
�*+ �+�/#;# >� 4 �"�?", >��%$%''*+ � ��;B%�( >;�$"/BG 25.5 �2 (Bowen,
Brooks, 1978), >�!",";#, )&� /;= ���A%1 7&�<� >�;" +"�"!&%�'* >�%#�($%-
�&�%''� "<�'#�&#)%�!#% �,"#��/%1�&�#=. ��%/# ��'��'*+ 7;%�%'&�� >�-
�%/%'#= �&�%)%'* "&"!# # >�%�;%/��"'#= (32%), ,"$#&'*% �&�1!# # A�!-
�#���"'#% (40%), " &"!D% #,A%<"'#% !�'&"!&�� (23%). 
�(<#% 7;%�%'&*
>��%/%'#= (� ��'��'��, >�/+�/* ! >"�&'%�() ���&"�;=;# 5% �& #+ �A$%<�
)#�;" (n=530). �� ��%+ >=&# <�(>>#���!"+ (�&"'��#;"�B #%�"�+#= /��#-
'#���"'#=: /��#'"'&–�(A/��#'"'&–/�" >�/)#'%''*+ �"�?". 
��#'"'& �
!"D/�1 <�(>>#���!% �&;#)";�= '"#A�;BJ%1 "<�%��#�'��&BG # >�)&# '%
#�%; �"', >�;()%''*+ � �+�"&!"+ � /�(<#�# �"�?"�#, &�</" !"! ( !"D/�<�
#, >�/)#'%''*+ �"�?�� �A'"�(D#�";��B �'�D%�&�� >�!(��� (Bowen,
Brooks, 1978). �%,(;B&"&* 7&#+ 7!�>%�#�%'&�� &�(/'� ���&'%�&# � /"''*-
�#, >�;()%''*�# >�# '"A;G/%'#=+ � %�&%�&�%''*+ >��%;%'#=+, >��!�;B-
!( �",�%�* ��;B%�* '% ��>��&"�#�* � �",�%�"�# ()"�&!�� �A#&"'#= �"�-
?�� � >�#��/%.

"A;G/%'#= � '%��;% ��#/%&%;B�&�(G& &"!D%, )&� �%D/( �"�?�� #
�"�!�1 � �%�%1'�1 <�(>>% >�//%�D#�"%&�= �&'��#&%;B'� >��)'"= ��?#-
";B'"= ��=,B (��;��, 1976). �� �,"#��/%1�&�#=+ �%D/( >�;��*�# >"�&-
'%�"�# �&�%)%'* >�%#�($%�&�%''� �#��;GA#�*% "!&*, � &�� )#�;%
�,"#�'*% )#�&!#. �"�%? '"+�/#;�= � �"�!�1 � �/'�� <'%,/% /� ���%'&"
��D/%'#= /%&%'*J%1, " #'�</" # /�;BJ%. ���;% ��D/%'#= �&���<� �*-
��/!" ��;�/*% ,�%�B!# #, >%���<� �*��/!" >��=�;=;# ,"A�&( � '���-
��D/%''*+.

��;# ! �"�!% � /%&%'*J"�# >�/�"D#�";# '%,'"!���<� �"�?", �'" '%-
>�%�*�'� %<� "&"!��";", # 7&� ��<;� >�#�%�&# ! <#A%;# ,�%�B!". ��;# D%
"&"!# �"�!# >�%!�"$";#�B, �"�%? (A#�"; /%&%'*J%1 # )%�%, '%!�&���%
��%�= �>"�#�";�= � �"�!�1. � &%+ �;()"=+, !�</" ! �"�!% >�/�"D#�";# �"�?"
���%1 >"�*, >�%/�"�#&%;B'�<� (/";%''�<� #, !;%&!# '" '%�!�;B!� /'%1, �%-
"!?#= �"�!# >�'")";( &"!D% A*;" "<�%��#�'�1, '� >��;% �,"#�'�<� �A'G-
+#�"'#= �A" ,�%�B!" (+�/#;# � <'%,/�, </% �"�%? >���<"; �"�!% (+"D#�"&B
," /%&%'*J"�# (Mallory, Brooks, 1978). 
";B'%1J#% #��;%/��"'#= >�!",";#,
)&� � ;"A��"&��'*+ (�;��#=+ �"�?* >�#'#�";# "!&#�'�% ()"�&#% � (+"D#-
�"'## ," /%&%'*J"�#, �A�<�%�";# #+ � <'%,/%, �*;#,*�";#, >�#'��#;# >�/-
�&#;!( /;= �A(�&��1�&�" <'%,/" (Shilton, Brooks, 1989).

�%�%+�/= ! �A�(D/%'#G ��'��'*+ +"�"!&%�#�&#! >���&�"'�&�%''�-
7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 �"����&�%''*+ �#/��, '%�A+�/#��
�&�%&#&B, )&� 7;%�%'&"�'*�# �&�(!&(�'*�# <�(>>#���!"�# � >��%;%'#-
=+ 7&#+ �#/�� =�;=G&�= �%�%1'*% >"�* #;# '%A�;BJ#% �%�%1'*% <�(>>*,
�AU%/#'=G$#% �"�?" � '%�!�;B!#�# �"�!"�#. �"�%? � �"�!�1, �A�",(G-
$#% �%�%1'(G >"�(, ,"'#�"G& � ,'")#&%;B'�1 �&%>%'# >%�%!�*�"G$#%�=,
#'�</" — >�;'��&BG ���>"/"G$#%, ()"�&!# �A#&"'#=, !"!, '">�#�%�, ( M.
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arvalis, M. rossiaemeridionalis, M. californicus # M. socialis. � /�(<#+ �#/��
>�%�A;"/"G& �;�D'*% �%�%1'*% <�(>>*, � !�&��*+ '" �AJ#�'�1 &%��#&�-
�## �"�?" D#�(& '%�!�;B!� �",�'�D"G$#+�= �"��!, !"!, '">�#�%�, ( D%;-
&�$%!�1 >�;%�!#, M. xanthognathus. �&��<� <����=, �;�D'*% �%�%1'*%
<�(>>* �A'"�(D#�"G&�= # ( /�(<#+ �#/��, � )"�&'��&#, ( M. arvalis, M.
rossiaemeridionalis, M. socialis.

�%�%1'*% >"�* # <�(>>* ( �=/" �#/�� ('">�#�%�, M. socialis, M.
californicus, M. xanthognathus) ,"'#�"G& �A���A;%''*% ()"�&!# �A#&"-
'#= � �*��!�1 �&%>%'BG #+ ��'�>�;#,"?## ," �)%& "!&#�'�1 �+�"'* &%�-
�#&��## (>�%#�($%�&�%''� �"�?"�#). �"�!# � �;�D'*+ �%�%1'*+ <�(>-
>"+ ��<(& ,"'#�"&B !"! �A$#% (� '#,!�1 �&%>%'BG #'/#�#/(";#,"?##),
&"! # �&/%;B'*% <'%,/��*% ()"�&!# (� �*��!�1 �&%>%'BG #'/#�#/(";#,"-
?## A;"<�/"�= �+�"'% &%��#&��##). �%&!#+ <�"'#? �%D/( ()"�&!"�# �"-
��!, �"�'� !"! # �%D/( ���%/'#�# �%�%1'*�# &%��#&��#=�#, !"! >�"-
�#;�, '% �($%�&�(%&, >��!�;B!( �+�"'=G&�=, <;"�'*� �A�",��, “=/�"”
()"�&!�� � <'%,/��*�# '��"�#. � /�(<#+ �#/�� ('">�#�%�, M. arvalis,
M. rossiaemeridionalis, D. torquatus) �"�?*, >�-�#/#���(, '% ,"'#�"-
G&�= �+�"'�1 &%��#&��##, ;#A� �+�"'=G& %% � �%'BJ%1 �&%>%'#, )%�
�"�!#.

� �=/" �#/�� (M. socialis, M. xanthognathus) >���;%D#�"%&�= �&)%&;#-
�"= �%,�''"= /#'"�#!" � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" � >%�%+�-
/�� �& �+�"'=%�*+ �%�%1'�-<�(>>��*+ &%��#&��#1 � �%,�' �",�'�D%'#=
! "<�%<"?#=� #'/#�#/(";B'*+ ()"�&!�� � ,#�'#1 >%�#�/. � ���&"�% ,#��-
��)'*+ "<�%<"?#1 �A'"�(D#�"G&�= !"! ��/�&�%''*%, &"! # '%��/�&�%'-
'*% ���A#.

�&'�J%'#= �%D/( ���%/�&�(G$#�# �%�%1'*�# >"�"�# # <�(>>"�#
��D'� �+"�"!&%�#,��"&B !"! &%��#&��#";B'�% /��#'#���"'#%, >��!�;B!(
);%'* �%�%1'�1 <�(>>* #,<�'=G& �� ���%1 &%��#&��## ��%+ “)(D"!��”.
��/�A'*% D% �&'�J%'#= �!;"/*�"G&�= �%D/( &%��#&��#";B'*�# �"�!"-
�# � �;�D'*+ �%�%1'*+ <�(>>"+. � '%!�&��*+ �#/�� ('">�#�%�, M. arvalis
# D. torquatus) >�# �*��!�1 >;�&'��&# '"�%;%'#= �A'"�(D#�"G&�= >�#-
,'"!# #%�"�+## /��#'#���"'#= ��%/# �"�?��, !�'!(�#�(G$#+ ," �"��!.

�#�&%�" �>"�#�"'#= �)%'B ;"A#;B'". ��# '#,!�1 >;�&'��&# '"�%;%-
'#= ( �'�<#+ �#/�� �A�",(G&�= ��'�<"�'*% >"�*, �/'"!� >�;��*% >"�&-
'%�* (���A%''� �"�?*) � �%,�' �",�'�D%'#= �>"�#�"G&�= � ���A=�# #,
���%/'#+ �%�%1'*+ <�(>>. ��7&��(, '"�=/( � ��'�<"�#%1, �&�%)"%&�= >�-
;#<#'#= (>�;#"'/�#=).

�,"#��/%1�&�#= �%D/( ���A=�# � �%�%1'*+ <�(>>"+ ��D'� �+"�"!&%-
�#,��"&B !"! &�;%�"'&'*%, A%, =�'*+ >��=�;%'#1 #%�"�+## /��#'#���"-
'#= #;# �"�>�%/%;%'#= >��%/%')%�!#+ ��;%1. �/'"!� >�#��#&%& � �+�"'%
&%��#&��## # �",�'�D%'## ��%</" ��&"%&�= ," ��'��"&%;=�# �%�%1'�1 <�(>-
>*. �� �%�% >�/�"�&"'#= ��;�/'=!" '">�=D%''��&B �&'�J%'#1 �%D/(
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��;�/*�# # �,���;*�# ���A=�# ��,�"�&"%&, # "<�%��#�'�% >��%/%'#% >��-
;%/'#+ (���A%''� �"�?��) >����?#�(%& �&'��#&%;B'� �"''%% �*�%;%'#%
�*��/!��.

� ;"A��"&��'*+ (�;��#=+ ( �'�<#+ �#/�� �*=�;%'� >��=�;%'#% ,"A�&*
�"�?�� � >�&���&�%. � ?%;��, �;"A"= !�'��;#/"?#= �%�%1'*+ <�(>> ( >�;%-
��! >���;%D#�"%&�= � �($%�&�%''�� ��;"A;%'## >"�'*+ ��=,%1 >� �!�')"-
'## �%,�'" �",�'�D%'#= (�>;�&B /� >�;'�<� �"�>"/" �%�%1'*+ <�(>>) #
"<�%��#�'��&# �,���;*+ ���A%1, ���A%''� �"�?��, ! >�/�"�&"G$%�( ��-
;�/'=!(, )&� >����?#�(%& �"''%% �"��%;%'#% �*��/!��.

%�A+�/#�� �&�%&#&B, )&� >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�"
>��%;%'#1 !�>*&'�<� ;%��#'<", D. torquatus (= groenlandicus), +"�"!&%�#-
,(G$"=�= ,'")#&%;B'�1 �&%>%'BG >%�%!�*�"'#= ()"�&!�� �A#&"'#= �"�-
?��, �&"'��;%'#%� #%�"�+## /��#'#���"'#= ��%/# ���A%1 7&�<� >�;" (>�
!�"1'%1 �%�%, � (�;��#=+ '%��;#), �"''#� �"��%;%'#%� ��;�/'=!" (," #�-
!;G)%'#%� �&/%;B'*+ �#&("?#1, ��=,"''*+ � �*��!�1 >;�&'��&BG >�>(-
;=?##) # �&�(&�&�#%� >��)'*+ >"�'*+ ��=,%1, '% �>�;'% ���&�%&�&�(%&
!�#&%�#=� �"���"&�#�"%��<� &#>". �"!(G �&�(!&(�(, >�-�#/#���(, �;%-
/(%& �)#&"&B >���%D(&�)'*� (>%�%+�/'*�) �"�#"'&�� �%D/( &#>"�# II
(�#�&%�" "<�%<"?#1 �,���;*+ ���A%1) # III (�#�&%�" �;"A� !�'��;#/#��-
�"''*+ �%�%1'*+ <�(>>). ����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >�-
�%;%'#1 (,!�)%�%>'�1 >�;%�!#, M. gregalis, �&'%�%'" ! �"���"&�#�"%���(
&#>( (III) &"!D% /��&"&�)'� (�;��'�, >��!�;B!( '"/%D'*+ /�!","&%;B�&�
�%�%1'�-<�(>>���<� �A�"," D#,'# 7&�<� �#/" >�!" '% #�%%&�=. ��/��A'%%
7&�& "�>%!& A(/%& �"���"&�#�"&B�= � <;"�% 6.

4.1.4. ��3'-�-F'"�� �%3%2%'$%�'$)E E��+$��, Nesomyinae

�!�;�<#= # >��%/%'#% �'�<#+ >�%/�&"�#&%;%1 7&�<� >�/�%�%1�&�", �
!�&���� '"�)#&*�"%&�= 12 �#/��, >�"!&#)%�!# '% #,()%'*.

Z#>�<%��#�, Hypogeomys antimena, �"�>���&�"'%' '" �-�% �"/"<"�!"�.
�&� �&'��#&%;B'� !�(>'*1 <�*,(' � �"���1 &%;" /� 1.8 !<, /;#'�1 &%;" /�
35 ��, " /;#'�1 +���&" /� 25 ��. �!�;�<#= +#>�<%��#�" #,()%'" �;"A�.
��%G&�= (!","'#=, )&� 7&�& �#/ �%/%& '�)'�1 �A�", D#,'#, ��%& �AJ#�-
'*% '��*, >#&"%&�= >�%#�($%�&�%''� �>"�J#�# >;�/"�#, " � >�#>;�/% (
�"�!# �A*)'� A*�"%& &�;B!� �/#' /%&%'*J (��!�;��, 1977; Cook et al., 1991).

���;%/��"'#%, >���%/%''�% � 1988 <. � #�>�;B,��"'#%� �%&�/#!# >�-
�&��'*+ �&;���� # �"/#�&%;%�%&�## (Cook et al., 1991), >�!",";�, )&� 7&�-
�( �#/( ���1�&�%' �%�%1'�-<�(>>���1 �A�", D#,'#. �%�%1'*% <�(>>*
'%A�;BJ#%  # �AU%/#'=G& �A*)'� >"�( �,���;*+ ���A%1 � /%&%'*J%�.
�"D/"= �%�%1'"= <�(>>" ,"'#�"%& �A���A;%''*1 #, >�-�#/#���(, �+�"-
'=%�*1 ()"�&�! �A#&"'#=, >;�$"/B !�&���<� ���&"�;=%& � ��%/'%� 3.5 <"
(�#�. 4.1.4.1).
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� '%!�&��*+ �;()"=+ � �/-
'�1 '��% �A'"�(D#�";# /�(+
�"�?�� #;# /�(+ �"��!.

��;%% >�/��A'*+ ��%/%-
'#1 � >���&�"'�&�%''�-7&�-
;�<#)%�!�1 �&�(!&(�% >��%;%-
'#1 7&�<� �#/" '% #�%%&�=.

4.2. �-�-F'"��
(-,)&C)E, Sciuridae

��%/# '",%�'*+ A%;#)B-
#+ #�%%&�= �=/ �#/�� �� �;"-
A� !�'��;#/#���"''*�# �%-
�%1'*�# <�(>>"�#, # � #+
)#�;% — !�;(�A#1�!#1 �(�-
;#!, Citellus (Spermophilus)
columbianus, ;(<��*% ��A")-
!# Cynomys leucurus # C.
gunnisoni, " &"!D% D%;&�A�G-
+#1 �(��!, Marmota flavi-
ventris.

� !�;(�A#1�!�<� �(�;#!",
Citellus columbianus, �"�>��-
�&�"'%''�<� � �&%>'*+ �%<#�-
'"+ �"'"/* # �T� (Manville,
1959; Steiner, 1970, 1971; Michener, 1973b; Betts, 1976; Murie, Harris, 1978;
Festa-Bianchet, Boag, 1982; Harris, Murie, 1984; Murie, Harris, 1984; Waterman,
1986), ,#�'== �>=)!" ,"!"')#�"%&�= � !�'?% ">�%;= — '")";% �"=. �%��*�#
#, �>=)!# �*+�/=& �,���;*% �"�?*, '%/%;%1 >�,D% — �,���;*% �"�!#, "
%$% )%�%, '%/%;G — <�/��";*% ���A#. �*J%/J#% #, �>=)!# �,���;*% (�&"�-
J% 2 ;%&) ���A# �>"�#�"G&�=, # �"�!# )%�%, 24 /'= A%�%�%''��&# >�#'��=&
%/#'�&�%''*1 �*��/�!, � !�&���� '"�)#&*�"%&�= �& 1 /� 7 /%&%'*J%1, �
��%/'%� 2.8 (Murie et al., 1980; Murie, Harris, 1982). 
%&%'*J# >�=�;=G&�= #,
�*��/!��*+ '�� � !�'?% #G'= – '")";% #G;=. � 7&# D% ���!# >��#�+�/#&
�"��%;%'#% <�/��";*+ ���A%1, !�&��*% �&"'��=&�= >�;���,�%;*�# &�;B!�
'" �;%/(G$#1 <�/ (Harris, Murie, 1984). � !�'?% #G;= — >%���1 >�;��#'%
"�<(�&" �,���;*% �"�!# �'��B ,";%<"G& � �>=)!( (Festa-Bianchet, Boag, 1982).

�;%�%'&"�'*% �'(&�#>�>(;=?#�''*% <�(>>#���!# � >��%;%'#=+ !�;(�-
A#1�!�<� �(�;#!" ���&�=& #, �,���;�<� �"�?", '%�!�;B!#+ �,���;*+ �"��! #
��;�/*+ ,�%�B!�� (Michener, 1973b). �"�?* ,"'#�"G& �+�"'=%�*% ()"�&!#
�A#&"'#= # "<�%��#�'� �&'��=&�= !� ��%� �,���;*� # >�;(�,���;*� (<�/�-

�#�. 4.1.4.1. �)"�&!# �A#&"'#= /�(+ �/#'�)-
'*+ ���A%1 # )%&*�%+ �%�%1'*+ >"� (1-4)
+#>�<%��#�", Hypogeomys antimena, (�&"'��-
;%''*% � >���$BG �"/#�&%;%�%&�## � �%'-
&=A�%-�!&=A�% 1988 <. �)"�&!# �"�?�� �*/%-
;%'* �>;�J'*�# ;#'#=�#, ()"�&!# �"��! —
>('!&#���. ��"/�"&"�# �A�,'")%'� >�;�D%-
'#% ��'��'*+ '�� (>�: Cook et al., 1991, � #,-
�%'%'#=�#).
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�";*�) ���A=� ���%<� >�;" (Murie, Harris, 1978). �<�%��#�'"= �%"!?#= �"�-
?��, >�-�#/#���(, >����?#�(%& �"��%;%'#% ��;�/'=!" (Steiner, 1970).


%&";B'�% #��;%/��"'#% �#�&%�* #�>�;B,��"'#= >���&�"'�&�" # �,"#-
���&'�J%'#1 ��%/# �,���;*+ �"�?�� >���%/%'� � 1976–1977 <<. � >��-
�#'?## �;BA%�&" (�"'"/"), </% >����/#;# '"A;G/%'#= ," 36 ���A=�# 7&�-
<� >�;" '" /�(+ >;�$"/!"+ �",�%��� 1 # 2 <" (Murie, Harris, 1978).

���;%/��"'#% >�!",";�, )&� �"�?* ,"'#�";# >%�%!�*�"G$#%�= ()"�-
&!# �A#&"'#= � �&'��#&%;B'� �A���A;%''*�# “=/�"�#” (�#�. 4.2.1). �%D-
/( ���A=�#-���%/=�# �%<(;=�'� >��#�+�/#;# &%��#&��#";B'*% !�'@;#!-
&*, >�# 7&�� � A�;BJ#'�&�% �;()"%� (79%) +�,=#' ()"�&!" �/%�D#�"; �%�+
'"/ ��>%�'#!"�# � >�%/%;"+ “=/�"”, �/'"!� '%!�&��*% �"�?* &%�>%;# >�-
�"D%'#% � &�1 D% �#&("?##. �%��(G !"&%<��#G �"�?�� �A�,'")#;# /��#-
'"'&"�#, �&��(G — >�/)#'%''*�#. �;�$"/B ()"�&!�� �A#&"'#= ( /��#-
'"'&�� # >�/)#'%''*+ A*;" >�"!&#)%�!# �/#'"!���1 — � ��%/'%� 0.42 #
0.43 <", ���&�%&�&�%''�. �;�$"/B “=/�"” ()"�&!" ( /��#'"'&�� ���&"�;=;" �
��%/'%� 660 �2 (n=14), " ( >�/)#'%''*+ — 480 �2 (n=8) (Murie, Harris, 1978).
�&%>%'B >%�%!�*�"'#= “=/%�” ()"�&!�� ���A%1-���%/%1 ��%/# /��#'"'&��
A*;" �#'#�";B'�1, &�</" !"! “=/�"” ()"�&!�� /��#'#�(G$#+ # >�/)#'%'-
'*+ �"�?�� >%�%!�*�";#�B � ,'")#&%;B'�1 �&%>%'#. �&�(&�&�#% >�;'�1 #,�-
;#���"''��&# “=/%�” ()"�&!�� ��D'� �AU=�'#&B �*��!�1 >�/�#D'��&BG
�"�?�� � &%)%'#% �%,�'" �",�'�D%'#= # >� %<� �!�')"'##.

��?#";B'*1 �&"&(� �"�?�� ,"�#�%;, �!��%% ��%<�, �& ��,�"�&". �"!, '"-
>�#�%�, ��%/'#1 ��,�"�& 7 /��#'"'&�� ���&"�;=; 3.6 <�/", " ( 11 >�/)#'%'-
'*+ — 2.3 <�/" (Murie, Harris, 1978). �;%/��"&%;B'�, � ��,�"�&% 3–4 ;%& �"�?*
�&"'��#;#�B /��#'"'&"�# # ,"'#�";# ()"�&!# �A#&"'#= � >�"!&#)%�!# >�;-
'��&BG �A���A;%''*� “=/���”.

�#�. 4.2.1. ��"'#?* “=/%�” ()"�&!�� &�%+ �"�?�� !�;(�A#1�!�<� �(�;#!", Citellus
columbianus, '" >;�$"/!% �%)%'#= �",�%��� 2 <" � ">�%;%-�"% (�",�%&!" — !�"/-
�"&* 10�10 �). �#@�"�# (!","'* '��%�" ,�%�B!��. ��(D!"�# �A�,'")%'* ;�!(-
�*, </% �"�%? 4 >�%�;%/��"; �"�?" 6, &�%(<�;B'#!"�# — ;�!(�*, </% �"�%? 6 >�%�;%-
/��"; �"�?" 4. ��=�*�# ;#'#=�# �*/%;%'" >�;��" &%��#&��#";B'*+ !�'@;#!&��
�%D/( �"�?"�# 4 # 6 (>�: Murie, Harris, 1978).
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�"�&�&" &%��#&��#";B'*+ !�'@;#!&�� �%D/( �"�?"�# A*;" �"!�#�";B-
'�1 � !�'?% ">�%;= — '")";% �"= (� ��%/'%� 2.04 !�'@;#!&" ," 1 )"� '"-
A;G/%'#1), ,"&%� >��&%>%''� �'#,#;"�B, # � !�'?% #G'= �&";" �#'#�";B-
'�1 — 0.03 ," 1 )"� '"A;G/%'#1 (Murie, Harris, 1978). �"!"= /#'"�#!" �&'�-
J%'#1 �AU=�'=%&�= &%�, )&� � '")";% �%,�'" �",�'�D%'#= �"�?*, '" ()"�-
&!"+ !�&��*+ '"+�/#;#�B �%?%>&#�'*% �"�!#, �%<(;=�'� >�%�;%/��";# /�(<#+
���A%1 ���%<� >�;", >�#�;%)%''*+ ,">"+�� �"��! � ���&�='## 7�&�(�". �
!�'?% �%,�'" �",�'�D%'#= >�/�A'*% �&*)!# >��#�+�/#;# �%/!�.

�%��#&��#";B'*% �&'�J%'#= ( �"��! !�;(�A#1�!�<� �(�;#!" #,()";#
� 1979–1980 <<. � >���#'?## �;BA%�&" (�"'"/") '" >;�$"/!"+ '"A;G/%-
'#1 �",�%��� 0.3 # 0.76 <" (Festa-Bianchet, Boag, 1982). 
;= �A;%<)%'#=
"'";#," >�;()%''*+ �%,(;B&"&�� �%�%''%-;%&'#1 �%,�' '"A;G/%'#1 (� ">-
�%;= >� "�<(�&) �",/%;#;# '" /�%'"/?"&B 8-/'%�'*+ >%�#�/��: I–II  — �>"-
�#�"'#=, II–IV — A%�%�%''��&B, IV–VII — ;"!&"?#=, VII–VIII — �*+�/
��;�/'=!", IV–XII — >�/<�&��!" �"��! ! ,#�'%1 �>=)!% (7&�& >%�#�/ '"-
A;G/%'#1 A*; �"�*� >��/�;D#&%;B'*�: � 21 #G;= >� 13 "�<(�&").

�"! >�!",";� #��;%/��"'#%, '" >;�$"/!% '"A;G/%'#1 �",�%��� 0.76 <" �
1979–1980 <<. �A#&";# �& 2 /� 4 �,���;*+ �"�?��, �& 10 /� 13 �,���;*+ �"��!
# �& 52 /� 90 <�/��";*+ ���A%1 # /%&%'*J%1 (Festa-Bianchet, Boag, 1982).
���!�;B!( )#�;� �"�?�� A*;� '%A�;BJ#�, !"D/*1 #, '#+ �>"�#�";�= �
'%�!�;B!#�# �"�!"�#.

�,���;*% �"�!# ,"'#�";# ()"�&!# �A#&"'#= >;�$"/BG �& 200 /� 800 �2.
�" >���%D(&�! ��%�%'# �%D/( I # VII >%�#�/"�# ?%'&�* "!&#�'��&# �"-
��! ��%�&#;#�B � ��%/'%� '" 24.6 �. �%�B #, /%�=&# '"+�/#�J#+�= >�/
'"A;G/%'#%� �"��! ,"'#�";# �/'# # &% D% ()"�&!# �A#&"'#= � �",'*%
<�/*. �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= A*;" �"!�#�";B'�1 ��"-
,( >��;% �*+�/" #, �>=)!# (�& 50 /� 70%), ,"&%� �'#,#;"�B /� �#'#�(�"
(10–12%) �� II–IV >%�#�/"+ (A%�%�%''��&B) # �'��B ��,���;" /� 40–60% !
!�'?( �%,�'" '",%�'�1 "!&#�'��&# (�#�. 4.2.2).

��%;#)%'#% )#�;%''��&# �"��! � 1980 <. >�#�%;� ! ��!�"$%'#G >;�-
$"/# #+ ()"�&!�� �A#&"'#= � ��%/'%� � 620 �2 /� 450 �2, �/'"!� �&%>%'B
>%�%!�*�"'#= ()"�&!�� '% #,�%'#;"�B (Festa-Bianchet, Boag, 1982). �,���-
;*% �"�!# �+�"'=;# “=/�"” ���#+ ()"�&!�� �& >��'#!'��%'#= /�(<#+ �,���-
;*+ ���A%1 ���%<� >�;", &"! )&� �#�&%�( �&'�J%'#1 �%D/( '#�# ��D'�
�A�,'")#&B !"! &%��#&��#";B'�% /��#'#���"'#%. � &%��#&��#";B'*+ !�'-
@;#!&"+ )"$% �&�%)";# >�%�;%/��"'#= # �+�"&!#. ��%�;%/��"'#= ,")"�&(G
A*;# )%;'�)'*�#, &.%. ���A# �%'=;#�B ��;=�# >�# >%�%�%)%'## <�"'#?*
�%D/( ()"�&!"�#. �%;'�)'*% >�%�;%/��"'#= )"$% �&�%)";# � >%�#�/ ;"!-
&"?## # >��;% �*+�/" ��;�/'=!". 
#'"�#!" "<�%��#�'*+ �,"#��/%1�&�#1
,"�#�%;" �& #,�%'%'#= �&%>%'# >%�%!�*�"'#= ()"�&!�� �A#&"'#= �"��!:
)"�&�&" &%��#&��#";B'*+ !�'@;#!&�� A*;" �*��!�1 � >%�#�/ �>"�#�"'#1,
�'#D";"�B /� �#'#�(�" � !�'?% A%�%�%''��&#, " � >%�#�/ ;"!&"?## # �*-



372

+�/" ��;�/'=!" �'��B ��,�"-
�&";". �%�%, '%�!�;B!� /'%1
>��;% >�=�;%'#= /%&%'*J%1
#, �*��/!��*+ '�� �"�!# �&"-
;# A�;%% &%�>#�*�# /�(< !
/�(<(, # ," /�% '%/%;# /� (+�-
/" � �>=)!( ��D'� A*;� '"-
A;G/"&B, !"! �'# �#�'� !��-
�#;#�B '" �"��&�='## �%'%%
>�;(�%&�" �/'" �& /�(<�1.


%&";B'�% 7&�;�<#)%�!�%
#��;%/��"'#% � >��%;%'#=+ !�-
;(�A#1�!�<� �(�;#!" >���%/%-
'� 1968–1971 <<. � J&"&% ��'-
&"'", �T� (Betts, 1976). ��&��
7&�<� #��;%/��"'#= '"A;G/"-
;" ," >��%/%'#%� �%)%'*+
���A%1 '" >;�$"/!% �",�%-
��� 0.6 <". "A;G/%'#= >�!"-
,";#, )&� "<�%��#�'*% �,"#��-
/%1�&�#= �,���;*+ �"�?�� �<-
�"'#)#�";#�B, � ��'��'��,
>�%�;%/��"'#%� >"�&'%�",
�&��<J%<��= '" �+�"'=%�(G
&%��#&��#G. �+�"&!# �%D/(
�"�?"�# '"A;G/";# !�"1'%
�%/!�. � �,���;*+ �"��! &"!-
D% �&�%)%'* &%��#&��#";B-
'*% !�'@;#!&* � )%;'�)'*�#
>�%�;%/��"'#=�#. �<�'#�&#-
)%�!#% �,"#��/%1�&�#= '%�%/-
!� >��#�+�/#;# �%D/( �,���-
;*�# # ��;�/*�# ,�%�B!"�#,
���A%''� � &%+ �;()"=+, !�</"
��>%�'#!�� �,���;�1 ���A#
A*; ��;�/�1 �"�%?.


%&%'*J# � �%�%1'*+
<�(>>#���!"+ !�;(�A#1�!�<�
�(�;#!" >%��*% 1–2 /'= >��-
;% �*+�/" '" >��%�+'��&B >�-
)&# '% �&+�/#;# �& �*��/!�-
��1 '��*, " � &%)%'#% �;%/(-

�#�. 4.2.2. �)"�&!# �A#&"'#= �"��! !�;(�-
A#1�!�<� �(�;#!", Citellus columbianus (a-h),
� �",'*% >%�#�/* '"A;G/%'#1 (II, IV, VII)
'" >;�$"/!% '"A;G/%'#1 0.76. <" � 1979 <. �
>���#'?## �;BA%�&" (�"'"/"). �(!�%''*%
�A�,'")%'#= ���>"/"G& � ?%'&�"�# "!&#�'�-
�&# �"��!. ��%�&#!�� (!","'" &�>�;�<#)%�-
!"= >�#�=,!" >;�$"/!# (>�: Festa-Bianchet,
Boag, 1982).
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G$%1 '%/%;# >%�%�%$";#�B � �"/#(�% 10 � �& (A%D#$". � &%)%'#% >��;%/(-
G$#+ 4–6 '%/%;B /";B'��&B >%�%�%$%'#1 /%&%'*J%1 (�%;#)#�";"�B, �&�"-
D"= (�%;#)%'#% �",�%��� #+ #'/#�#/(";B'*+ ()"�&!�� � >�%/%;"+ �"&%�#'-
�!�1 &%��#&��##. �;�$"/B ()"�&!�� /%&%'*J%1 '" 50-1 /%'B >��;% #+ �*+�-
/" '" >��%�+'��&B ���&"�;=;" � ��%/'%� 600 �2. � &%)%'#% ��%<� ;%&" /%&%'*-
J# D#;# � <'%,/��*+ '��"+ �"��!, " ?%'&�* #+ "!&#�'��&# '"+�/#;#�B �
>�%/%;"+ �"&%�#'�!�<� ()"�&!" (�#�. 4.2.3).

��;�/*% �"�?* �&+�/#;# �& '��* '" ,'")#&%;B'� A�;BJ%% �"��&�='#%
� ��"�'%'## � ��;�/*�# �"�!"�#, �/'"!� ?%'&�* "!&#�'��&# # &%+, # /�(-
<#+ �"�>�;"<";#�B '" �"�'�� (/";%'## �& ?%'&�" �"&%�#'�!�<� ()"�&!"
(Waterman, 1986). "#A�;%% &#>#)'*� /;= /%&%'*J%1 #, �/'�<� �*��/!"
A*;� #<����% >��%/%'#%, '� )"�&�&" #<���*+ !�'&"!&�� � &%)%'#% ;%&" '%(!-
;�''� �'#D";"�B.

�"! �&�%)%'� �*J%, /;= !�;(�A#1�!�<� �(�;#!" +"�"!&%�'" �&���)!"
�"��%;%'#= ��;�/'=!". ��;�/*% ���A# �"��%;=G&�= >��;% ,#���!# '" �&�-
��� <�/( D#,'# # >�#�&(>"G& ! �",�'�D%'#G %$% )%�%, <�/ (Harris, Murie,
1984). ��/��";*% �"�?* >%�%�%$"G&�= '" ,'")#&%;B'*% �"��&�='#=, " <�-
/��";*% �"�!# ��<(& ��&"&B�= � ���&"�% �%�B#, ���A%''� � &�� �;()"%, %�;#
<#A'%& �/'" #, �,���;*+ �"-
��!. ��;# � �%�%1'�1 <�(>>%
��&"%&�= +�&= A* �/'" >%�%,#-
���"�J"= <�/��";"= �"�!",
�,���;"= �"�!" ��D%& >%�%�%-
;#&B�= � /�(<(G '��(. ��/�A-
'*% >%�%�%;%'#= �&�%)%'* �
65% �;()"%� >�# (�;��## '"-
;#)#= ���A�/'*+ '��. ��/��"-
;"= �"�!" ��&"%&�= � ����A�-
/#�J%1�= �"&%�#'�!�1 '��%. �
7&�1 �#&("?## '% >��#�+�/#&
�%,!�<� (�%;#)%'#= )"�&�&*
"<�%��#�'*+ �,"#��/%1�&�#1
�%D/( ��/�&�%''*�# ���A=-
�#: #, �A$%<� )#�;" !�'&"!&��
40% A*;# �#��;GA#�*�# #
60% "<�'#�&#)%�!#�# — �"&B
>�%�;%/��";" <�/��";(G /�)B,
%�;# &" >�#A;#D";"�B ! '%1 '"
!���&!�% �"��&�='#%. �;%/(%&
�&�%&#&B, )&� >�# !�'&"!&"+
�,���;*+ �"��! � <�/��";*�#
���A=�# &�<� D% >�;" #, /�(-

�#�. 4.2.3. �"�>�%/%;%'#% ?%'&��� "!&#�'��&#
/%&%'*J%1 � >=&# �*��/!"+ !�;(�A#1�!�<�
�(�;#!", Citellus columbianus, � >�%/%;"+ �"-
&%�#'�!#+ ()"�&!��, �*/%;%''*+ D#�'*�#
!�'&(�"�#. 
%&%'*J# #, �/'�<� �*��/!" �A�-
,'")%'* �/#'"!��*�# '��%�"�# (>�:
Waterman, 1986).
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<#+ �*��/!�� ��% �,"#��/%1�&�#= (100%) A*;# "<�%��#�'*�#. ��/��";*%
�"�!# '#!�</" '% >��=�;=;# "<�%��## >� �&'�J%'#G ! �,���;*� �"�!"�.
�&'�J%'#= �%D/( �,���;*�# �"�!"�# # <�/��";*�# �"�?"�# A*;# ��
�'�<�� �+�/'*�# (Harris, Murie, 1984).

�"! >�!",*�"G& '"A;G/%'#=, !�7@@#?#%'& >%�%!�*�"'#= ()"�&!��
�A#&"'#= (��#) <�/��";*+ �"��! � �"&%�#'�!#� ()"�&!�� ���&"�;=%& �
��%/'%� 0.41, " � ()"�&!"�# /�(<#+ �,���;*+ �"��! �($%�&�%''� �%'B-
J% — 0.17. �&" D% &%'/%'?#= ��+�"'=%&�=, !�</" <�/��";"= �"�!" �&"'�-
�#&�= >�;���,�%;�1 # >�#�&(>"%& ! �",�'�D%'#G: >�# ��"�'%'## � �"-
&%�#'�!#� ()"�&!�� ��#�� = 0.38, >�# ��>��&"�;%'## � /�(<#�# �,���-
;*�# �"�!"�# ��#�� = 0.13. ��/�A'"= &%'/%'?#= >�#��/#& ! &��(, )&� �
>�>(;=?#=+ !�;(�A#1�!�<� �(�;#!" @���#�(G&�= "<�%<"?## ��/�&�%'-
'*+ �"��!.

� <�/��";*+ �"�?�� &"!D% �A'"�(D#�"%&�= ,'")#&%;B'"= �&%>%'B >%-
�%!�*�"'#= ()"�&!�� �A#&"'#= � �"&%�#'�!#� ()"�&!��, '� >�;���,�%;*%
�"�?*, !"! >�"�#;�, �&�%;=G&�= '" ,'")#&%;B'�% �"��&�='#%.

�%;�+���&"= ;(<��"= ��A")!", Cynomys leucurus, �"�>���&�"'%'" '" ,"-
>"/% # G<�-,">"/% �T�. �%�#�/ '",%�'�1 "!&#�'��&# 7&�<� �#/" �&'��#-
&%;B'� !���&�! (4–5 �%�=?%�), >��!�;B!( (D% � !�'?% #G;= #;# '")";% "�<(-
�&" ,�%�B!# ,";%<"G& � �>=)!(, >��/�;D"G$(G�= /� @%��";=-�"�&". �� �!�'-
)"'## �>=)!# >%��*�# '" >��%�+'��&B �*+�/=& �,���;*% �"�?*, " '" 2–3
'%/%;# >�,/'%% >�=�;=G&�= �,���;*% �"�!# (Bakko, Brown, 1967). �>"�#�"-
'#= >��#�+�/=& � !�'?% �"�&" — '")";% ">�%;=. 
;#&%;B'��&B A%�%�%''��-
&# ���&"�;=%& 30 /'%1. �"�!# >�#'��=& >� �/'��( �*��/!( � <�/. ��%/'#1
�",�%� �*��/!" — 5.6. 
%&%'*J# ��D/"G&�= � '")";% �"=, �*+�/=& '" >�-
�%�+'��&B � >%���1 >�;��#'% #G'= (� ��,�"�&% 5–7 '%/%;B) # ��&"G&�= "!-
&#�'*�# /� !�'?" �!&=A�= #;# '")";" '�=A�= (Bakko, Brown, 1967). � �,���-
;*+ �"��! '"D#���!" >%�%/ �>=)!�1 >��/�;D"%&�= /� �%�%/#'* "�<(�&".
��;�/*% ���A# �&"'��=&�= >�;���,�%;*�# '" �&���� <�/( D#,'#, '� &�;B-
!� �"�!# >�#�&(>"G& ! �",�'�D%'#G � 7&�� ��,�"�&% (>��;% >%���1 ,#�-
'%1 �>=)!#, Hoogland, 1978). �� ��%�= �>=)!# ��% );%'* �%�%1'�1 <�(>>*
'"+�/=&�= � �/'�1 <'%,/���1 !"�%�% (Hoogland, 1981). 
;= >�>(;=?#1 A%;�-
+���&�1 ;(<���1 ��A")!# +"�"!&%�'" �*��!"= ��%�&'��&B, ���A%''� � ,#�-
'#1 >%�#�/, /��&#<"G$"= 75% )#�;%''��&# >�>(;=?## (Tileston, Lechleitner,
1966).

"A;G/%'#= � J&"&% ��;��"/� ," J%�&BG �%�%1'*�# <�(>>"�#, '",*-
�"%�*�# “!;"'"�#” (Tileston, Lechleitner, 1966), >�!",";#, )&� �&)%&;#�*%
<�"'#?* �%D/( ���%/'#�# �%�%1'�-<�(>>��*�# ()"�&!"�# �&�(&�&�(G&
(�#�. 4.2.4.).

� ���&"�% �%�%1'*+ <�(>> '"�)#&*�";��B �& 1 /� 2 �,���;*+ �"�?��,
�& 1 /� 3 �,���;*+ �"��! # /� 9 ��;�/*+ ���A%1. � /�(+ �%�%1'*+ <�(>>"+
�,���;*% �"�?* �&�(&�&���";#. �"D/"= �%�%1'"= <�(>>" ,"'#�";" �&/%;B-



375

'(G �#�&%�( '�� # >��%$";" �&'��#&%;B'� >��&�=''*% �%�&" !���%D!#.
��;# ! '��"� >�#A;#D";#�B );%'* /�(<#+ �%�%1'*+ <�(>>, '#!"!#+ "<�%�-
�#�'*+ !�'@;#!&�� '% ��,'#!";�. �;%'* �",'*+ �%�%1 >%�#�/#)%�!# ��&�%-
)";#�B '" �A$#+ �%�&"+ !���%D!#. 
%&%'*J# � !"D/�1 �%�%1'�1 <�(>>%
>�%/>�)#&";# /%�D"&B�= ��%�&%, �/'"!� �'# �%<(;=�'� !���#;#�B # #<�";#
� /%&%'*J"�# #, /�(<#+ �%�%1.

�%�'"= �,"#����=,B �%D/( �"�!�1 # �*��/!�� �($%�&�%''� ��;"A%�"-
%& ��!��% >��;% �!�')"'#= >%�#�/" ��;�)'�<� ��!"��;#�"'#= # �*+�/"
/%&%'*J%1 #, �*��/!��*+ '��. �,���;*1 �"�%? &"!D% ��D%& "<�%��#�'�
�%"<#���"&B '" >�#A;#D"G$#+�= �%<�;%&�!. ��%/# /%&%'*J%1 �&�%)%'�
��>%�'#)%�&��, >��=�;=G$%%�= � #<����1 A��BA% # >�%�;%/��"'## >"�&-
'%�". �,"#�'*% )#�&!# '% ,"�%<#�&�#���"'* (Tileston, Lechleitner, 1966).

�+�/'*1 �A�", D#,'# �>#�"' ( ;(<���1 ��A")!# �(''#��'", Cynomys
gunnisoni, �"�>���&�"'%''�1 � G<�-,">"/'*+ �"1�'"+ �T� (Longhurst,
1944). �",�'�D%'#% 7&�<� �#/", +"�"!&%�#,(G$%<��= #�!;G)#&%;B'� /'%�-
'�1 "!&#�'��&BG, '")#'"%&�= � #G'%. �%�%�%''��&B /;#&�= 27-33 /'=. ��%/-
'%% )#�;� /%&%'*J%1 � �*��/!% ���&"�;=%& 3.9 (n=55), " �"!�#�";B'�%,
�(/= >� )#�;( 7�A�#�'�� — 8. �"!&#�(G$#% �"�!# ��&�%)"G&�= /� &�%-
&B%1 /%!"/* #G;=. 
%&%'*J# ��&"G&�= � '��% � &%)%'#% 3 '%/%;B /� �*+�-
/" '" >��%�+'��&B, # 7&� ��D'� #�>�;B,��"&B !"! >�!","&%;B /;#&%;B'��&#
��;�)'�<� ��!"��;#�"'#=. �%�%, '%/%;G >��;% �*+�/" '" >��%�+'��&B
��;�/*% ,�%�B!# >�;'��&BG >%�%+�/=& '" �"���&�=&%;B'�% >#&"'#%. �,���-
;"= �"�!" >��;% �*+�/" /%&%'*J%1 '" >��%�+'��&B ��&"�;=%& #+ � �&"��1

�#�. 4.2.4. �"�>�%/%;%'#% J%�&# �%�%1'�-<�(>>��*+ ()"�&!�� A%;�+���&�1 ;(<�-
��1 ��A")!#, Cynomys leucurus, '" >;�$"/!% '"A;G/%'#1 � 1960 <. � J&"&% ��;��"-
/�, �T� (>�: Tileston, Lechleitner, 1966, � #,�%'%'#=�#).
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<'%,/���1 '��%, " �"�" >%�%�%;=%&�= � ���A�/'(G '��( ;#A� ��%& �%A%
'��(G. 
%&%'*J# ��&"G&�= � �&"��1 <'%,/���1 '��% � &%)%'#% 2–3 '%/%;B,
" >�,/'%% �"��%;=G&�=, ,"'#�"= A;#D"1J#% ���A�/'*% '��* (Longhurst,
1944).

� �,���;*+ �"�?�� �A'"�(D#�"G&�= �>�%/%;%''*% >�#,'"!# &%��#-
&��#";B'�<� >��%/%'#=, >��!�;B!( �'# >�%�;%/(G& /�(<#+ ���A%1 ���%-
<� �#/", >�#A;#D"G$#+�= � '��% (Longhurst, 1944). ��%�&% � &%�, !"!
>�!",*�"G& '"A;G/%'#=, '%�!�;B!� �,���;*+ �"�?�� ��<(& �&'��#&%;B-
'� �#�'� !���#&B�= '" '%A�;BJ�� �"��&�='## /�(< �& /�(<", %�;# '"+�-
/=&�= �/";# �& ���#+ '��. � !�'?% #G'= ( '#+ '")#'"%& >��=�;=&B�= &%'-
/%'?#= �A���A;%'#= �& ����/#)%1, !�&��"= ,"�%&'� (�#;#�"%&�= � "�<(-
�&%. ��/��";*% �"�?* �A*)'� D#�(& >�A;#,��&# �& �,���;*+ �"��! �
�*��/!"�#.

��;%% >�/��A'�% #��;%/��"'#%, >���%/%''�% � J&"&% ��;��"/� � 1965–
1966 <<. (Fitzgerald, Lechleitner, 1974), >�!",";�, )&� 7;%�%'&"�'*% �'(&�#>�-
>(;=?#�''*% <�(>>#���!# ;(<���1 ��A")!# �(''#��'" >�%/�&"�;=G& ��-
A�1 �%�%1'*% <�(>>* ('",*�"%�*% “!;"'"�#”), !�&��*% �AU%/#'=G& )"$%
��%<� >"�( �,���;*+ ���A%1 � >�&���&��� ;#A� �"�?" � 2–3 �"�!"�# # #+
�*��/!"�#. � ���&"� �;�D'*+ �%�%1'*+ <�(>> ��<(& �+�/#&B 2–3 �,���;*+
�"�?". �� �'%'#G '%!�&��*+ #��;%/��"&%;%1 (Travis, Slobodchikoff, 1993), �
&"!#+ <�(>>"+ �",�'�D"%&�= &�;B!� >"�" ���A%1-��'��"&%;%1, " /�(<#% �,���-
;*% ���A# — 7&� '% �"��%;#�J%%�= # '% ()"�&�(G$%% � �",�'�D%'## #+
>�&���&��.

� ���&"�% �;�D'*+ �%�%1'*+ <�(>>#����! 7&�<� �#/", >��#�� 1–2 �,���-
;*+ �"�?��, ��<(& '"+�/#&B�= �& 1 /� 5 �,���;*+ �"��!, /� 8 <�/��";*+
�"�?��, �& 1 /� 4 <�/��";*+ �"��! # /� 5 �*��/!�� (Rayor, 1988).

�"D/"= �%�%1'"= <�(>>" �+�"'=%& &%��#&��#G, <�"'#?* !�&���1, �/-
'"!�, )%&!� '% �>�%/%;%'*, # );%'* ���%/'#+ �%�%1'*+ <�(>> ��<(& >%�#-
�/#)%�!# !���#&B�= '" !�����*+ ()"�&!"+ �A$%<� >�;B,��"'#=. �,���-
;*% �"�!# # �%<�;%&!# �A*)'� !���=&�= � >�%/%;"+ �+�"'=%��1 ,�'*,
&�</" !"! �,���;*% �"�?* )"$% �*+�/=& ," <�"'#?* ()"�&!�� # !���=&�=
'" '%1&�";B'�1 &%��#&��## �%D/( ���%/'#�# <�(>>#���!"�# (�#�. 4.2.5).
�(D"!, ,"J%/J#1 '" �+�"'=%�(G &%��#&��#G, '%�%/;%''� #,<�'=%&�= %%
+�,=%�"�#. ���;%/'#% �+�"'=G&, �/'"!�, '% �%�B ()"�&�!, ,"'#�"%�*1 �%-
�%1'�1 <�(>>�1, ", � ��'��'��, >���&�"'�&�� �A;#,# '�� # '"#A�;%% >�%/-
>�)#&"%�*% �%�&" !���%D!# �"��! # �%<�;%&�!. � ���A%1-���%/%1 '%�%/-
!� ��,'#!"G& !�'@;#!&* >�# ��&�%)% '" '%1&�";B'�1 &%��#&��## �� ��%-
�= !���%D!#.

����&�"'�&�%''"= �&�(!&(�" >��%;%'#1 (!�;�'#1) ��&"�";"�B >�"!&#-
)%�!# '%#,�%''�1 '" >��&=D%'## /;#&%;B'�<� >%�#�/", >� !�"1'%1 �%�%,
A�;%% <�/", # �#<�"?#�''*% >��?%��* '% �!",*�";# '" '%% ,"�%&'�<� �;#-
='#= (Fitzgerald, Lechleitner, 1974).
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�&� !"�"%&�= ��?#";B'�1 ��<"'#,"?## �%�%1'*+ <�(>> ;(<���1 ��A")!#
�(''#��'", &� <;"�'"= ���A%''��&B ,"!;G)"%&�= � &�;%�"'&'��&# �'(&�#-
<�(>>��*+ �&'�J%'#1, !�&��"= ��)%&"%&�= � �&�(&�&�#%� �&��<�1 #%�"�+##
# >��=�;%'#= @#!�#���"''*+ >��%/%')%�!#+ ��;%1.

�'#?#"&��"�# ��?#";B'*+ �,"#��/%1�&�#1 � �%�%1'*+ <�(>>"+ �*�-
&(>";#, !"! >�"�#;�, �,���;*% �"�!#. ��'&"!&*, � ��'��'��, A*;# >"�'*-
�#, # >�#�;%)%'#% /�(<#+ ���A%1 >��#�+�/#;� !�"1'% �%/!�.

� ���&"� /�(+ �%�%1'*+ <�(>> �+�/#;# '%�!�;B!� �,���;*+ �"�?��, #
�,"#���&'�J%'#= �%D/( '#�# A*;# �>�;'% �#��;GA#�*�#. � �/'�1 <�(>-
>% �"�?* ��<;# ��A#�"&B�= � �A$%1 '��%, &�</" !"! � /�(<�1 <�(>>% �'#
>�%/>�)#&";# ,"'#�"&B �A���A;%''*% '��*, # !�'&"!&* �%D/( '#�# A*;#
�%/!#�#.

� !�'@;#!&*, ��,'#!"�J#% >�# ��&�%)% );%'�� ���%/'#+ �%�%1 '" '%1-
&�";B'�1 &%��#&��##, )"$% ��%<� A*;# ���;%)%'* �,���;*% �"�?* (63%).
�<�%��#�'*% �,"#��/%1�&�#= �%D/( '#�# �<�"'#)#�";#�B, !"! >�"�#;�,
>�%�;%/��"'#%� '" !���&!�% �"��&�='#%, " �+�"&!# '"A;G/";# � %/#'#)'*+
�;()"=+.

�,"#��/%1�&�#= �%D/( �,���;*�# �"�?"�# # �"�!"�# � �%�%1'*+
<�(>>"+ A*;#, !"! >�"�#;�, �#��;GA#�*�#. �/'"!� !���=$#% �"�!# '%
/�>(�!";# � '��( � /%&%'*J"�# /�(<#+ );%'�� ���%1 <�(>>*. � !�'@;#!-
&'*+ �#&("?#=+, ��,'#!"�J#+ �� ��%�= !���%D!#, �"�?* �A*)'� �/%�-
D#�";# �%�+ '"/ �"�!"�#. �,"#�'*% )#�&!# A*;# !�"1'% �%/!#�#. �%D-
/( �,���;*�# �"�!"�#, �+�/=$#�# � ���&"� �/'�1 �%�%1'�1 <�(>>*, >�/-

�#�. 4.2.5. ����&�"'�&�%''"= �&�(!&(�" �/'�<� #, >��%;%'#1 ;(<���1 ��A")!# �('-
'#��'", Cynomys gunnisoni, � >=&BG �%�%1'�-<�(>>��*�# ()"�&!"�# (I-V) � 1966 <.,
J&"& ��;��"/� (>�: Fitzgerald, Lechleitner, 1974, � #,�%'%'#=�#)
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/%�D#�";#�B �#��;GA#�*% #;# '%1&�";B'*% �&'�J%'#= A%, =�'� �*�"-
D%''�<� /��#'#���"'#= (," #�!;G)%'#%� �#&("?#1, !�</" �'# �+�"'=;#
<'%,/��*% '��* � /%&%'*J"�#). ��# ��&�%)% �"�!# �A'G+#�";# /�(< /�(<"
()"$% ��%<� �&�%)";# '",�-'",";B'*1 !�'&"!&) # '%�%/!� �!()#�";#�B (�#-
/%;# A�! � A�!) �A;#,# �*+�/" #, '��*.


%&%'*J# >%��*% /�% '%/%;# >��;% �*+�/" #, �*��/!���1 '��* '%
�&+�/#;# /";%!� �& ���%<� (A%D#$". � 7&�& >%�#�/ ( '#+ �&�%)%'* �!()#-
�"'#= � �"&%�BG �A;#,# '��* # #<�*, � !�&��*+ >�#'#�";" ()"�&#% # �"�-
!". � #<����� >��%/%'## >�%�A;"/";# 7;%�%'&* �#&(";#,��"''�1 "<�%�-
�## # >�>*&!# ! �"/!"�, #'#?##���"''*% ��%�# /%&%'*J"�#, �'% '%,"�#-
�#���&# �& #+ >�;". �<�%��#�'*% !�'@;#!&* ��,'#!";# �%/!� (� ��'��-
'��, #,-," !���"). �"�&�&" #<���*+ !�'&"!&�� � &%)%'#% ;%&" �'#D";"�B, #
! �%�%/#'% "�<(�&" #<�* �%D/( �%<�;%&!"�# >�%!�"&#;#�B.

�,���;*% �"�!# >��=�;=;# &%�>#���&B ! >�/���J#� /%&%'*J"� '"
>��&=D%'## ��%<� >%�#�/" '"A;G/%'#1. �,���;*% �"�?*, '">��&#�, ,")"-
�&(G >�%�;%/��";# ��;�/*+ ���A%1 �� ��%�= !���%D!#. �+�"&!# �%D/(
�%<�;%&!"�# # �,���;*�# ���A=�# � �%�%1'*+ <�(>>"+ '% �&�%)%'*, �/-
'"!� �,���;*% );%'* <�(>>* >�%�;%/��";# )(D#+ /%&%'*J%1 >�# ��&�%-
)% '" '%1&�";B'�1 &%��#&��##.

���>%�"&#�'*% @���* /%=&%;B'��&# � �%�%1'*+ <�(>>"+ �&�(&�&��-
�";#, ," #�!;G)%'#%� �#<'";�� &�%��<# >�# >�=�;%'## +#$'#!".

� #��;%/��"'##, >���%/%''�� � 1979-1981 <<. � J&"&% ��;��"/� (Rayor,
1988), ��"�'#�";# +"�"!&%�#�&#!# #�>�;B,��"'#= >���&�"'�&�" # ���A%'-
'��&# >��%/%'#= C. gunnisoni � /�(+ >��%;%'#=+, �",;#)"G$#+�= >� �A#-
;#G !�����. � >��%;%'## I ('" >;�$"/!% �%)%'#= �",�%��� 3.4 <" �� �!(/-
'*�# !�����*�# �%�(��"�#), � �&;#)#% �& >��%;%'#= II (>;�$"/BG 1.1 <"
� �A#;#%� !�����), ( �%<�;%&�! �A'"�(D#;# /%@#?#& �"��* &%;", A�;%%
'#,!(G �!����&B ���&", " &"!D% ,"/%�D!( >�;���<� ��,�%�"'#= # �"��%;%-
'#=. �($%�&�%''*+ �",;#)#1 � �",�%�"+ #'/#�#/(";B'*+ ()"�&!��, ��=-
,"''*+ � >�;�� # ��,�"�&�� ���A%1, �+�/#�J#+ � ���&"� �%�%1'*+ <�(>>,
'% �A'"�(D%'�: � >��%;%'## I >;�$"/B ()"�&!�� �A#&"'#= ���&"�;=;" �
��%/'%� 774 �2 (n=14), � >��%;%'## II — 684 �2 (n=26); �",;#)#= �&"&#�&#-
)%�!# '%/��&��%�'*. �&�(&�&���";# �",;#)#= # >� /�(<#� >�!","&%;=�,
+"�"!&%�#,(G$#� >���&�"'�&�%''(G # ��?#";B'(G �&�(!&(�(. � )"�&'�-
�&#, �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"'#= �,���;*+ �"��! � �%�%1'*+
<�(>>"+ A*;" �/#'"!���1. � �A�#+ >��%;%'#=+ /%&%'*J# #, �",'*+ �*��/-
!�� �AU%/#'=;#�B, !�</" �*+�/#;# '" >��%�+'��&B. �,���;*% );%'* �%�%1-
'*+ <�(>> # <�/��";*% ���A# >�#'#�";# "!&#�'�% ()"�&#% � �+�"'% &%��#-
&��##. �/#'�&�%''�% �",;#)#% A*;� ��=,"'� � &%�, )&� � >��%;%'## II, </%
'%!�&��*% <�/��";*% �"�!# A*;# >�;���,�%;*�#, �&%>%'B >%�%!�*�"'#=
()"�&!�� �,���;*+ # <�/��";*+ �"��! A*;" A�;%% '#,!�1, )%� � >��%;%'##
I, +�&= ���&'�J%'#% �#��;GA#�*+ # "<�'#�&#)%�!#+ �,"#��/%1�&�#1 �%D-
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/( '#�# A*;� �/#'"!��*� � �A�#+ >��%;%'#=+. � ?%;��, '%���&�= '" �($%-
�&�%''*% �",;#)#= �%D/( /�(�= >��%;%'#=�# � &%�>"+ ���&" # �",�#&#=
��;�/'=!", �A$#% +"�"!&%�#�&#!# >���&�"'�&�%''�1 # ��?#";B'�1 ��<"-
'#,"?## �%�%1'*+ <�(>>#����! �!",";#�B �+�/'*�# (Rayor, 1988). �/'"!�,
>�-�#/#���(, ��% D% �($%�&�(%& ,"�#�#���&B �%D/( �"�>�%/%;%'#%� #
�A#;#%� !����� # ���&"��� �%�%1'*+ <�(>>. ���;%/��"'#%, >���%/%''�% �
1988–1989 <<. � J&"&% ��#,�'" (Travis, Slobodchikoff, 1993), >�!",";�, )&�
>�# �"�'��%�'�� �"�>�%/%;%'## �!(/'*+ !����� )"$% ��&�%)"G&�= �/#-
'�)'*% �%�%1'*% >"�*, &�</" !"! >�# �A#;## !�����, �"�>�%/%;%''*+ ��-
,"#)'�, @���#�(G&�= �;�D'*% �%�%1'*% <�(>>*, �AU%/#'=G$#% �"�?" �
2–3 �"�!"�#. � �;�D'*+ �%�%1'*+ <�(>>"+ �,���;*% ���A#, � &�� )#�;% #
�"�!#, �+�"'=G& '% &�;B!� <'%,/��*% '��*, '� # !�����*% ()"�&!#. � ��-
'�<"�'*+ �%�B=+ &%��#&��#";B'�% >��%/%'#% ���1�&�%''�, � ��'��'��,
�"�?"�, �+�"'=G$#� �"��!.

{%;&�A�G+#1 �(��!, Marmota flaviventris, �"�>���&�"'%' � GD'*+ >��-
�#'?#=+ �"'"/* # �� �'�<#+ <��'*+ �A;"�&=+ �T�. �*+�/ #, ,#�'%1 �>=)-
!# ( 7&�<� �#/", � ,"�#�#���&# �& >�<�/'*+ (�;��#1, >�#+�/#&�= '" '")";�
#;# !�'%? ">�%;= . �%�#�/ '",%�'�1 "!&#�'��&# /;#&�= 5 �%�=?%�. ��",(
>��;% �*+�/" #, �>=)!# �"�?* �>"�#�"G&�= � �"�!"�#. �%�%�%''��&B /;#&-
�= 30–32 /'=. ��;�/'=! ��D/"%&�= � !�'?% �"= — '")";% #G'= # )%�%,
�%�=? �*+�/#& '" >��%�+'��&B. �"�*% >�,/'#% �*��/!# >�=�;=G&�= '" >�-
�%�+'��&# � '")";% "�<(�&". ��%/'%% )#�;� /%&%'*J%1 � >��%&%, >� /"''*�
�",'*+ "�&����, �"�B#�(%& �& 4.07 /� 4.75 (Nee, 1969; Johns, Armitage, 1979;
Armitage, 1984).

�;%�%'&"�'"= �'(&�#>�>(;=?#�''"= <�(>>#���!" � >��%;%'#=+ D%;-
&�A�G+�<� �(�!" — �;�D'"= �%�%1'"= <�(>>", !(/" �+�/#& �,���;*1 �"-
�%? (� ��,�"�&% �&"�J% 3 ;%&), 2–3 #;# A�;BJ%% )#�;� �,���;*+ �"��! #
�",'���,�"�&'�% >�&���&��, !�&���% �"��%;=%&�=, >�%#�($%�&�%''�, '"
�&���� <�/( D#,'# >��;% >%���1 ,#�'%1 �>=)!#, �A*)'� � !�'?% #G'=.
%!�&��*% ��;�/*% ���A# �"��%;=G&�= '" >%���� <�/( D#,'#, " �&/%;B-
'*% >�#A*;*% ,�%�B!# ���A$% '% �"��%;=G&�= # ��&"G&�= � ���&"�% �%-
�%1'*+ <�(>>. ��/��";*% �"�?*, ," �%/!#� #�!;G)%'#%�, �&�%;=G&�= '"
,'")#&%;B'�% �"��&�='#%, &�</" !"! ��;�/*% �"�!# ��<(& ,"!�%>#&B�= �A;#,#
�"&%�#'�!�<� ()"�&!". "�=/( � �%�%1'*�# <�(>>"�#, � >��%;%'#=+ D%;-
&�A�G+�<� �(�!" >�#�(&�&�(G& '%�'�<�)#�;%''*% ���A#-�/#'�)!#, � &��
)#�;% �/#'�)'*% �,���;*% �"�?*, D#�($#% ��%/;� '" >%�#@%�## �%�%1-
'*+ <�(>>, " &"!D% �"�?*-�#<�"'&*, !�&��*% ,"/%�D#�"G&�= �A;#,# �%-
�%1'�-<�(>>��*+ ()"�&!�� '" !���&!#1 >%�#�/ (�A*)'� '%�!�;B!� /'%1).

�,���;*% �"�?*, �+�/=$#% � ���&"� �%�%1'*+ <�(>>, �+�"'=G& ,"'#�"-
%�*% ()"�&!# �A#&"'#= # #,<�'=G& �� ���%1 &%��#&��## �,���;*+ # <�/��"-
;*+ �"�?�� #, /�(<#+ �%�%1'*+ <�(>>. ���&"� �,���;�<� '"�%;%'#= �&'��#-
&%;B'� �&"A#;%', # !�;%A"'#= )#�;%''��&# >��#�+�/=&, � ��'��'��, ," �)%&
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>�#A*;*+ ��;�/*+ # <�/��";*+ ���A%1. �"��%;%'#% >��;%/'#+ >����?#�(-
%&�=, � ��'��'��, "<�%��#�'��&BG A%�%�%''*+ # !���=$#+ �"��!. �#�;%'-
'��&B �"��! # >��?%�� #+ �"��%;%'#= '% ,"�#�=& �& >;�&'��&# >�>(;=?##
(Armitage, 1962, 1974, 1975, 1977, 1984; Armitage, Downhower, 1974; Johns,
Armitage).

��<;"�'� #��;%/��"'#G, >���%/%''��( � 1957 <. � �%;;�(�&�('�!��
'"?#�'";B'�� >"�!% �T� (Armitage, 1962), � >�%/%;"+ �AJ#�'*+ �+�"-
'=%�*+ &%��#&��#1 �"�?�� �"�>�;"<"G&�= <'%,/��*% ()"�&!# '%�!�;B!#+
�"��!, >;�$"/B !�&��*+ �"�B#�(%& �& 0.13 /� 1.02 <". %!�&��*% <'%,/�-
�*% ()"�&!# �"��!, �&'��=$#+�= ! �/'�1 �%�%1'�1 <�(>>%, ��<(& A*&B
>�;'��&BG �A���A;%''*�#, " /�(<#% >%�%!�*�"G&�= >�"!&#)%�!# >�;'�-
�&BG (��# = 0.97). �/#' #, >�#�%��� >���&�"'�&�%''�<� �"�>�%/%;%'#=
()"�&!�� �A#&"'#= �"��! >�!","' '" �#�. 4.2.6. � 7&�1 �;�D'�1 <�(>>#-
���!% ()"�&!# &�%+ #, ���B�# �"��! �"�>�;"<";#�B #,�;#���"''� �/#' �&
/�(<�<�, " ( /�(<#+ — )"�&#)'� >%�%!�*�";#�B, >�#)%� ( &�%+ �"��! �&%-
>%'B >%�%!�*�"'#= A*;" ,'")#&%;B'�1.

|���" ()"�&!�� �A#&"'#= ,"�#�#& �& �'�<#+ @"!&����, � &�� )#�;%, �&
�"�>�;�D%'#= �%�& !���%D!#, >;�&'��&# >�>(;=?## # )"�&�&* "<�'#�&#-
)%�!#+ �,"#��/%1�&�#1. �+�"'" ()"�&!�� �&�(&�&���";", �/'"!� �"�!# �
/%&%'*J"�# "<�%��#�'� �%"<#���";# '" /�(<#+ ���A%1 �A;#,# ���%1 '��*
(Armitage, 1962).

���;%/��"'#%, >���%/%''�% � 1962–1972 <<. � J&"&% ��;��"/�, �T�
(Armitage, 1974), >�!",";�, )&� >;�$"/B ()"�&!�� �A#&"'#=, ,"'#�"%�*+
&%��#&��#";B'*�# �"�?"�#, ���&"�;=;" � ��%/'%� 0.67 <" (n=24). �",�%-
�* #+ ()"�&!�� ��!�"$";#�B >�# >��*J%'## ;�!";B'�1 >;�&'��&# '"�%-
;%'#=, ;#A�, '">��&#�, (�%;#)#�";#�B >�# (�%'BJ%'## )#�;" �,���;*+
�"�?��. � >�%/%;"+ �+�"'=%��<� ()"�&!" !"D/�<� &%��#&��#";B'�<� �"�-
?" �"�>�;"<";#�B <'%,/��*% ()"�&!# 1–4 �,���;*+ �"��! (�#�. 4.2.7).


;= >��%/%'#= �,���;*+ &%��#&��#";B'*+ �"�?�� +"�"!&%�'� �%<(;=�-
'�% >"&�(;#���"'#% ()"�&!" �A#&"'#=, ���A%''� � &%+ �%�&"+, </% ,"&�(/-
'%' %<� �A,�� � &"! '",*�"%�*+ “>��&�� '"A;G/%'#=”, �"�>�;"<"G$#+�=
'" ��,�*J%'#=+ ()"$% ��%<�, ��%/# �!"; # �";('��). �"�&�&" "<�%��#�'*+
�,"#��/%1�&�#1 �%D/( �,���;*�# �"�?"�# #, ���%/'#+ �%�%1'*+ <�(>>
'"+�/#;"�B � >�=�� >��>��?#�'";B'�1 ,"�#�#���&# �& >;�&'��&# '"�%;%-
'#=.

�!�>%�#�%'&* � (/";%'#%� &%��#&��#";B'*+ �"�?�� >�!",";#, )&� ��-
��A�/#�J(G�= &%��#&��#G ,"'#�"%& >�#J;*1 �,���;*1 �"�%?, ;#A� ���-
A�/'�% >���&�"'�&�� >�#��%/#'=%&�= ! ���%/'%1 �%�%1'�1 <�(>>%. ��%
�,���;*% �"�?*, �*>(�!"%�*% � >�%/%;"+ (D% ,"'=&�1 &%��#&��##, '% #�%-
;# J"'��� ,"!�%>#&B�= '" '%1.

�$% �/#' >�#�%� �,"#�'�<� �"�>�%/%;%'#= ()"�&!�� �A#&"'#= �,���-
;*+ # <�/��";*+ ���A%1 >�!","' '" �#�. 4.2.8. � 7&�� >��%;%'##, '"+�/#�-
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�#�. 4.2.6. �)"�&!# �A#&"'#= ���B�# �,���;*+ �"��! D%;&�A�G+�<� �(�!", Marmota
flaviventris, '" >;�$"/!% '"A;G/%'#1 �",�%��� 6.8 <" � #G;%-"�<(�&% 1957 <. � �%;-
;�(�&�('�!�� '"?#�'";B'�� >"�!% (�T�). �#@�"�# �A�,'")%'* '��%�" ,�%�B-
!�� (>�: Armitage, 1962, � #,�%'%'#=�#).
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J%��= '" �*��&% 2650 � '"/ (���'%� ���=, /�" �,���;*+ �"�?" ,"'#�";#
�A���A;%''*% # �+�"'=%�*% ()"�&!# �A#&"'#= >;�$"/BG �!�;� 2000 �2

!"D/*1. �)"�&!# �A#&"'#= �"��! ,'")#&%;B'� >%�%!�*�";#�B, # #+ <�"'#-
?* A*;# '% �>�;'% �>�%/%;%''*�#, >��!�;B!( �"�!# �%/!� >��%$";# >%-
�#@%�#G ���#+ ()"�&!��. �/'"!� >���&�"'�&�� �A;#,# <'%,/��*+ '�� �'#
&$"&%;B'� �+�"'=;# �& /�(<#+ �,���;*+ ���A%1 &�<� D% >�;". �A$"= >;�-
$"/B 7&�<� >��%;%'#= ���&"�;=;" �!�;� 5000 �2. � /�(<�� >��%;%'##, '"+�-
/#�J%��= ,'")#&%;B'� �*J% ('" �*��&% 3850 � '.(.�.), D#;" �;�D'"= �%-
�%1'"= <�(>>", � &�� )#�;% �,���;*1 �"�%?, /�% �,���;*+ �"�!#, /�" <�/�-

�#�. 4.2.7. �)"�&!# �A#&"'#= &�%+ �%�%1'*+ <�(>> D%;&�A�G+�<� �(�!", Marmota
flaviventris, " &"!D% ()"�&�!, ,"'#�"%�*1 )%&*�B�= <�/��";*�# �"�?"�#, '" �/'�1
#, >;�$"/�! '"A;G/%'#1 � J&"&% ��;��"/� (�T�) � #G'% 1967 <. �%��#&��## �"�-
?�� �*/%;%'* �>;�J'*�# ;#'#=�#; >;�$"/B, ,"'#�"%�"= ()"�&!"�# �,���;*+ �"-
��!, �A�,'")%'" J&�#+��*�# ;#'#=�# (#,: Armitage, 1974, � #,�%'%'#=�#).



383

�";*+ ,�%�B!" # �*��/�!
#, &�%+ /%&%'*J%1. ���-
�&�"'�&�%''�% �"�>�%-
/%;%'#% ���A%1 � 7&��
>��%;%'## A*;� A�;%%
!��>"!&'*�, >��!�;B!(
��% �'# �"�>�;"<";#�B �
/�(+ <'%,/��*+ '��"+: �
�/'�1 '��% D#;" �"�!"
� �*��/!��, � /�(<�1 —
��&";B'*% );%'* �%�%1-
'�1 <�(>>*. �A$"= >;�-
$"/B �%�%1'�-<�(>>�-
��<� ()"�&!" �A#&"'#=
'% >�%�*J";" 300 �2.

��'��'*% �",;#)#=,
+"�"!&%�#,(G$#% >��%-
/%'#% ���A%1 � /�(+ �>#-
�"''*+ <�(>>#���!"+,
���/#;#�B ! &��(, )&�
)#�;� "<�'#�&#)%�!#+
�,"#��/%1�&�#1 �%D/(
);%'"�# !��>"!&'�1 �%-
�%1'�1 <�(>>* A*;� �($%�&�%''� �%'BJ#� (Barash, 1973a).

�"! >�!",*�"G& '"A;G/%'#=, �&%>%'B >%�%!�*�"'#= ()"�&!�� �A#&"-
'#= �"��! ,"�#�#& �& #,'")";B'�<� (�#/#��, '"�;%/(%��<�) (���'= "<�%�-
�#�'��&#, !�&��*1 >�%/�>�%/%;=%& +"�"!&%� �&'�J%'#1 �%D/( '#�#
(Armitage, 1962). �'")#&%;B'�% )#�;� "<�%��#�'*+ �,"#��/%1�&�#1 �&�%-
)"%&�= � &%+ �;()"=+, !�</" <'%,/���1 ()"�&�! �/'�1 #;# /�(+ "<�%��#�-
'*+ �"��! >%�%!�*�"%&�= � ()"�&!"�# /�(<#+, �%'%% "<�%��#�'*+ ���A%1
&�<� D% >�;". � �"��! � #,'")";B'� '#,!#� (���'%� "<�%��#�'��&# /"D% �
�;()"% ,'")#&%;B'�<� >%�%!�*�"'#= <'%,/��*+ ()"�&!�� �&'�J%'#= ��&"-
G&�= �#��;GA#�*�# #;# '%1&�";B'*�#. Z"�"!&%�'�, )&� '"#A�;%% "<�%�-
�#�'*% �"�!# �+�/#;# � ���&"� �"�*+ �";�)#�;%''*+ �%�%1'*+ <�(>>,
�AU%/#'=G$#+ >"�( �,���;*+ �",'�>�;*+ ���A%1 ;#A� �"�?" # /�(+ &%�-
�#&��#";B'*+ �"��! (Armitage, 1962, 1975, 1977; Svendsen, 1974; Armitage,
Johns, 1982).

�%�%1'*% <�(>>* � '%�!�;B!#�# �,���;*�# �"�!"�# �($%�&�(G& ��
�'�<#+ >��%;%'#=+ D%;&�A�G+�<� �(�!", # 7&��( �>���A�&�(%& �/�#< �
���&'�J%'## >�;�� � >�;B,( �"��!: ��%/# <�/��";*+ ���A%1 �'� ���&"�-
;=%& 1:1.8, " ��%/# ���A%1 �&"�J% /�(+ ;%& — 1:1.56 (Svendsen, 1974). �
�/'�� #, >��%;%'#1 �&�%)%' �"!�#�";B'*1 >%�%�%� � >�;B,( �"��!: ��%/#

�#�. 4.2.8. ��!";B'�% >��%;%'#% D%;&�A�G+�<� �(�-
!", Marmota flaviventris, �!;G)"G$%% /�(+ �,���;*+
�"�?��, &�%+ �,���;*+ �"��!, &�%+ <�/��";*+ ���-
A%1 # /�" �*��/!" �%<�;%&�! (>�: Barash, 1973a, � #,-
�%'%'#=�#).
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33 '"+�/#�J#+�= >�/ '"A;G/%'#%� �,���;*+ ���A%1 >�#�(&�&���";# ;#JB
/�" �"�?" (Armitage, 1962). ���&"� �,���;�<� '"�%;%'#= � >��%;%'#=+ D%;-
&�A�G+�<� �(�!" �&'��#&%;B'� �&"A#;%' >� <�/"�, # #,�%'%'#% )#�;" ���-
A%1 � �%�%1'*+ <�(>>"+ >��#�+�/#&, � ��'��'��, ," �)%& �"��%;%'#= <�/��"-
;*+ ,�%�B!�� # ��D/%'#= ��;�/'=!". �A*;B �,���;*+ ���A%1 ('">�#�%�, �
��=,# � #+ <#A%;BG) !��>%'�#�(%&�= &�;B!� ," �)%& ��;�/'=!", ��D/%''�<�
� �%�%1'�1 <�(>>% (Armitage, 1973).

��?#";B'*% �,"#��/%1�&�#= � >��%;%'#=+ D%;&�A�G+�<� �(�!" ��<(&
A*&B !"! �#��;GA#�*�#, &"! # "<�'#�&#)%�!#�#, � ,"�#�#���&# �& >�;" #
��,�"�&" >"�&'%��� (Armitage, 1974). ��;BJ#'�&�� �,"#��/%1�&�#1 �%D-
/( <�/��";*�# �"�?"�# ��D'� �&'%�&# ! #<����1 A��BA%. ��/�A'�% >��%-
/%'#% �&�%)"%&�= # >�# ��&�%)% �,���;�<� �"�?" � �"�!�1. ��'&"!&* �%D-
/( <�/��";*�# �"�?"�# # �"�!"�# &"!D% >�%#�($%�&�%''� �#��;GA#-
�*%. � "<�'#�&#)%�!#+ �,"#��/%1�&�#=+ <�/��";*% �"�!# ,"'#�";# >�/)#-
'%''�% >�;�D%'#%. �&'�J%'#= �%D/( <�/��";*�# �"�?"�# # �,���;*�#
�"�!"�# ��D'� �+"�"!&%�#,��"&B !"! >�%#�($%�&�%''� "<�'#�&#)%�!#%
(���&'�J%'#% "<�'#�&#)%�!#+ # �#��;GA#�*+ !�'&"!&�� � 7&#+ �,"#��/%1-
�&�#=+ �"�'� 2:1), >�# 7&�� <�/��";*% �"�?* /%��'�&�#���";# >�/)#'%-
'#%.

��)&# ��% �,"#��/%1�&�#= �%D/( �,���;*�# # <�/��";*�# �"�?"�#
A*;# "<�'#�&#)%�!#�# (� #+ )#�;% — >�%�;%/��"'#%, 7;%�%'&* �#&(";#,�-
�"''�<� "<�'#�&#)%�!�<� >��%/%'#=, #,A%<"'#% !�'&"!&��). ��/��";*% �"�-
?* ,"'#�";# >�/)#'%''�% >�;�D%'#% >� �&'�J%'#G ! �,���;*� �"�?"�.
���&'�J%'#% !�'&"!&�� �� �,"#��/%1�&�#=+ �"�?�� �",'�<� ��,�"�&" >�!"-
,"'� '" �#�. 4.2.9.

���;%/��"'#%, >���%/%''�% � 1973–1976 <<. � J&"&% ��;��"/� (�T�) '"
>;�$"/!% '"A;G/%'#1 �",�%��� 7.3 <", � >�%/%;"+ !�&���1 �A#&";� �& 25 /�
35 �,���;*+ # <�/��";*+ ���A%1, >�!",";�, )&� �#'#�";B'�% )#�;� �#��-
;GA#�*+ �,"#��/%1�&�#1 �&�%)"%&�= � �"% # >%���1 >�;��#'% #G'=. ��-
,/'%% #+ )#�;� (�%;#)#�"%&�= # /��&#<"%& �"!�#�(�" �� �&���1 >�;��#'%
#G;= # '")";% "�<(�&". ���&�%&�&�%''�, (���%'B "<�%��#�'*+ !�'&"!&��
�"!�#�";%' �%�'�1 # � '")";% #G'=, # �#'#�";%' � !�'?% #G;= — '")";%
"�<(�&". �<�%��#�'*% �,"#��/%1�&�#= >��#�+�/#;# !"! �A;#,# '��, &"! # �
/�(<#+ �%�&"+ (Johns, Armitage, 1979).

Z"�"!&%� �&'�J%'#1 �%D/( ���A=�# � �%�%1'*+ <�(>>"+ D%;&�A�G-
+�<� �(�!" #;;G�&�#�(%& �#�. 4.2.10.

� ?%;��, �,"#��/%1�&�#= �%D/( );%'"�# �%�%1'�1 <�(>>* ��D'� �+"-
�"!&%�#,��"&B !"! >�%#�($%�&�%''� "<�'#�&#)%�!#% � �&'��#&%;B'� �"-
;�1 /�;%1 �#��;GA#�*+ !�'&"!&�� (Armitage, 1973, 1975). �'")#&%;B'"=
/�;= >��;%/'#+ (51.5%) ,"�%<#�&�#���"'" ;#JB �� �,"#��/%1�&�#=+ �,���-
;*+ �"�?�� # �"��!. �� �,"#��/%1�&�#=+ �%D/( �,���;*�# �"�!"�# /�;=
�#��;GA#�*+ !�'&"!&�� ���&"�;=;" '%�'�<#� A�;%% &�%&# (37.8%). �&'�-
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J%'#= �%D/( �,���;*�# # ��;�/*�# (� ��,�"�&% �/'�<� <�/") ���A=�#
&"!D% ��D'� �+"�"!&%�#,��"&B !"! >�%#�($%�&�%''� "<�'#�&#)%�!#%,
>��!�;B!( /�;= !�'&"!&�� >�/�A'�<� ��/" A*;" ,'")#&%;B'�1 (74.4%).
��;�/*% ���A# /%��'�&�#���";# >�/)#'%'#% � "<�'#�&#)%�!#+ �,"#��-
/%1�&�#=+ � �,���;*�# �"�?"�# # �"�!"�#. ���;%/'#%, � ���G �)%�%/B,

�#�. 4.2.9. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 �%D/( �"�?"�# � >��%-
;%'#=+ D%;&�A�G+�<� �(�!", Marmota flaviventris. �,"#��/%1�&�#=: I — "<�%��#�-
'*%, II — #,A%<"'#% !�'&"!&��, III — �#&(";#,��"''*%, IV — �#��;GA#�*% (>�:
Armitage, 1974).

�#�. 4.2.10. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 �%D/( �,���;*�# ���-
A=�# # ��;�/*�# ,�%�B!"�# (� ��,�"�&% 1 <�/") � �%�%1'*+ <�(>>"+ D%;&�A�G+�-
<� �(�!", Marmota flaviventris. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#%
!�'&"!&��, III — �#&(";#,��"''*%, IV — �#��;GA#�*% (>�: Armitage, 1975).
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�#�. 4.2.11. ��?#�<�"��" "<�%��#�'*+ �,"#-
��/%1�&�#1, �&�"D"G$#+ �&'�J%'#= /��#-
'#���"'#=->�/)#'%'#= � �%�%1'*+ <�(>>"+
D%;&�A�G+�<� �(�!", Marmota flaviventris.
�#@�* '" �&�%;!"+ — )#�;� #'#?##���"'-
'*+ �,"#��/%1�&�#1 �%D/( ���A=�# �",'�<�
>�;" # ��,�"�&"; ?#@�* � �!�A!"+ — )#�;�
!�'&"!&�� �%D/( ���A=�#, �&'��=$#�#�= !
�/'�1 >�;���,�"�&'�1 <�(>>%. 
"''*% >�;(-
)%'* ," �%�B >%�#�/ '"A;G/%'#1 � 1974-1976
<<. '" �/'�1 #, >;�$"/�! �%)%'#= � J&"&% ��-
;��"/�, �T� (>�: Johns, Armitage, 1979).

,"'#�";# >�/)#'%''�% >�;�-
D%'#% >� �&'�J%'#G ! �,���-
;*� �"�?"� (Armitage, 1975).

�"!#� �A�",��, �,���;*1
�"�%? ,"'#�"%& /��#'#�(G-
$%% >�;�D%'#% � �%�%1'�1
<�(>>% # =�;=%&�= #'#?#"&�-
��� '"#A�;BJ%<� )#�;" "<-
�%��#�'*+ !�'&"!&�� (�+�"&�!
# >�%�;%/��"'#1). �,���;*%
�"�!# /��#'#�(G& '"/ <�/�-
�";*�# ���A=�# (Johns,
Armitage, 1979). �,���;*%
(&%��#&��#";B'*%) �"�?* /%-
��'�&�#�(G& "<�%��#�'�%
>��%/%'#% # >� �&'�J%'#G !
>�;(�,���;*� (/�(+<�/��"-
;*� �"�?"�), >� !"!�1-;#A�
>�#)#'% ,"/%�D"�J#��= '"
&%��#&��## �%�%1'�1 <�(>-
>*. � �,���;*+ �"��! �!;"/*-
�"G&�= �&'�J%'#= &%��#&�-
�#";B'�<� /��#'#���"'#=: �
"<�'#�&#)%�!#+ �,"#��/%1-
�&�#=+ �%�+ ��%</" �/%�D#�"-

%& �"�!", '"+�/=$"=�= A;#D% ! ���%1 '��%.

�>�;'#&%;B'�1 #;;G�&�"?#%1 ! +"�"!&%�#�&#!% �'(&�#<�(>>��*+

�&'�J%'#1 �;(D#& ��?#�<�"��", #,�A�"D%''"= '" �#�. 4.2.11. �'" >�!"-
,*�"%&, )&� #'#?#"&��"�# A�;BJ#'�&�" �,"#��/%1�&�#1 (64.7%) A*;#
�,���;*% ���A#. �<�%��#�'*% !�'&"!&* �%D/( �,���;*�# &%��#&��#";B-
'*�# �"�?"�# %/#'#)'* (�&�%)%'� /%�=&B >�/�A'*+ �;()"%� ," &�# �%,�'"
'"A;G/%'#1). � >�/"�;=G$%� A�;BJ#'�&�% (98.7%), #'#?#"&��"�# "<�%�-
�#�'*+ �,"#��/%1�&�#1 A*;# �,���;*% ���A#, >�%�;%/��"�J#% >�;(�,���-
;*+ (<�/��";*+) );%'�� <�(>>*. �#JB �/'"D/* ,"�%<#�&�#���"'" "<�%�-
�#�'"= �%"!?#= <�/��";�<� �"�?" '" �,���;(G �"�!(. �<�%��#�'*+ !�'&"!-
&�� �%D/( <�/��";*�# ���A=�# '% ,"�%<#�&�#���"'� (�#�. 4.2.11).

��%�A;"/"'#% "<�'#�&#)%�!#+ �,"#��/%1�&�#1, #'#?##���"''*+ �,���-
;*�# ���A=�#, >�#��/#& ! &��(, )&� >��;% >%���1 ,#���!# #, �%�%1'*+ <�(>>
�*�%;=G&�= ��% <�/��";*% �"�?* # A�;%% >�;��#'* <�/��";*+ �"��!
(Armitage, 1962, 1975). ��%/# >��;%/'#+ � ���&"�% �%�%1'*+ <�(>> (>�# (�-
;��## '";#)#= �"!"'&'*+ �%�&) ��&"G&�= '"#A�;%% "<�%��#�'*% ���A#, �>�-
��A'*% �*/%�D"&B ��?#";B'�% /"�;%'#% �� �&���'* �,���;*+ ��'��"&%;%1
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�%�%1'�1 <�(>>#���!#. �"�!#, /%��'�&�#�(G$#% 7;%�%'&* >�/)#'%'#=,
�*�%;=G&�= #, �%�%1'*+ <�(>> � '"#A�;BJ%1 �%��=&'��&BG (Svendsen, 1974).


%&";B'*% #��;%/��"'#= ��?#";B'�<� >��%/%'#= D%;&�A�G+�<� �(�-
!", ��'��"''*% '" "'";#,% �,"#��/%1�&�#1 �%D/( ���A=�# � #,�%�&'*�
>��#�+�D/%'#%�, >�!",*�"G&, )&� �'(&�#�%�%1'*% �&'�J%'#= ,"�#�=&
�& �&%>%'# ��/�&�", ���&"�" �%�%1'�1 <�(>>* # >�#'"/;%D'��&# ���A%1 !
�>�%/%;%''�1 >�;���,�"�&'�1 !"&%<��##. �"�!# �#��;GA#�� �,"#��/%1-
�&�(G& �� ���#�# �%�&�"�# # /�)%�B�#, '� �%'%% &%�>#�* ! �*'��B=� #
"<�%��#�'� �%"<#�(G& '" '%��/�&�%''*+ �"��!. �"�?* �#��;GA#�� �%"-
<#�(G& '" �"��! # "<�%��#�'* >� �&'�J%'#G ! /�(<#� ���A=�# ���%<�
>�;", �!;G)"= ��A�&�%''*+ �*'��%1. �",;#)#= � >��%/%'## �"�?�� # �"-
��! =�;=G&�= �;%/�&�#%� �",'*+ �%>��/(!&#�'*+ �&�"&%<#1, ���1�&�%'-
'*+ !"D/��( >�;(. �;�D'*% �%�%1'*% <�(>>#���!#, @"!&#)%�!#, ���&�-
=& #, !�'!(�#�(G$#+ >�/<�(>>, �AU%/#'=G$#+ �"��!, '"+�/=$#+�= � &�1
#;# #'�1 �&%>%'# ��/�&�". |���#���"'#% >�/<�(>> #, ��/�&�%''*+ �"-
��! +"�"!&%�'� /;= �#/��, �&�"&%<#G �",�'�D%'#= !�&��*+ ��D'� '"-
,�"&B >�;#<#'#%1. ��%�A;"/"'#% �"�?�� ��%/# �"��%;=G$#+�= ���A%1 �"�-
��"&�#�"%&�= !"! �/#' #, �%+"'#,��� �'#D%'#= #'A�#/#'<" (Armitage,
Johns, 1982; Armitage, 1984).

��%/# /�%�%�'*+ A%;#)B#+ )%�&* �%�%1'�-<�(>>���<� �A�"," D#,'#
>���;%D#�"G&�=, >� !�"1'%1 �%�%, ( �/'�<� �#/" — !(�&"�'#!���1 A%;!#,
Paraxerus cepapi, J#��!� �"�>���&�"'%''�1 � �%'&�";B'�1 # �D'�1 �@-
�#!%. �&;#)#&%;B'*�# )%�&"�# �%>��/(!&#�'�1 A#�;�<## 7&�<� �#/" =�;=-
G&�= �&'��#&%;B'� /;#&%;B'"= A%�%�%''��&B, >�%�*J"G$"= 45 /'%1, '%-
A�;BJ"= �%;#)#'" �*��/!�� (� ��%/'%� 1.9±0.6) # �&'��#&%;B'� !���&!#1
>%�#�/ ��;�)'�<� ��!"��;#�"'#= ��;�/'=!" (�& 4 /� 6 '%/%;B), )&� �AU=�-
'=%&�= �<�"'#)%''��&BG !�����*+ �%�(���� (Viljoen, Du Toit, 1985).

���;%/��"'#%, >���%/%''�% � 1968 <. � �"�A## (Dobroruka, 1970), >�!","-
;�, )&� �,���;*% ���A# 7&�<� �#/" ,"'#�"G& )"�&#)'� >%�%!�*�"G$#%�=
()"�&!# �A#&"'#=, '" !�&��*+ �A=,"&%;B'� >�#�(&�&�(G& /%�%�B= Gyrocarpus
americanus, >��!�;B!( #+ >;�/* �;(D"& ��'��'*� #�&�)'#!�� !���". "
!"D/�� ()"�&!% �A#&"'#= >;�$"/BG �& 0.14 /� 0.34 <" '"+�/#;��B '% �%'%%
)%&*�%+ &"!#+ /%�%�B%�.

�%�%!�*�"'#% ()"�&!�� �A#&"'#= '%#,A%D'� >�#��/#& ! (�%;#)%'#G
)#�;" !�'&"!&�� �%D/( ���A=�#-���%/=�#. ��% ,"�%<#�&�#���"''*% �,"#-
��/%1�&�#= A*;# #�!;G)#&%;B'� "<�'#�&#)%�!#�# (�,"#�'�% >�%�;%/�-
�"'#%, ��>����D/"G$%%�= +"�"!&%�'�1 "!(�&#)%�!�1 �#<'";#,"?#%1).
�&"!��"''"= ���AB '% >�%/>�#'#�";" '#!"!#+ >�>*&�! ��>��&#�;%'#=,
>�7&��( >�<�'= A*�&�� >�%!�"$";"�B. � >��;%/(G$%� ���A# ��<;# �%-
'=&B�= ��;=�#, # #�+�/ !�'@;#!&" ,"�#�%; �& �%�&" ��&�%)#: ,�%�%!, '"+�-
/#�J#1�= �A;#,# ���%<� >��&�=''�<� �%�&" !���%D!#, ��%</" �/%�D#�";
�%�+ # >��<�'=; >�#J%;B?". ��;# ��&�%)" >��#�+�/#;" �/";# �& !�����*+



388

()"�&!��, "<�%��#�'*+ !�'@;#!&�� '% A*;�. �"!#� �A�",��, �,"#���&'�-
J%'#= �%D/( �,���;*�# ���A=�# �&'��=&�= ! �",�=/( &%��#&��#";B'�<�
/��#'#���"'#=. �+�"'=%�(G &%��#&��#G (>��&�=''*% �%�&" !���%D!#)
,�%�B!# �%&#;# �%!�%&�� $%)'*+ D%;%,.

� >%�#�/ <�'" '%�!�;B!� ���A%1 ��<;# !���#&B�= � '%>���%/�&�%''�1
A;#,��&# /�(< �& /�(<" A%, /%��'�&�"?## �,"#�'�1 "<�%��##, >��!�;B!( �
7&� ��%�= '"/ ��%�# /�(<#�# @���"�# >��%/%'#= /��#'#���";" >�;��"=
��&#�"?#=.

� #��;%/��"'##, >���%/%''�� � 1973–1974 <<. � �D'�1 �@�#!% '" ()"-
�&!% ;%�" >;�$"/BG 54 <" (Viljoen, 1977, 1983), >�;()%'* A�;%% >�/��A-
'*% /"''*% � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >��%;%'#1 # >�-
�%/%'## !(�&"�'#!���1 A%;!#, � ��'��'�� A;"<�/"�= /;#&%;B'*� '"A;G/%-
'#=� ," �%)%'*�# ���A=�#. �#,(";B'*% '"A;G/%'#= >�!",";#, )&� ( �,���-
;*+ ���A%1 "<�%��#�'*% �,"#��/%1�&�#= /%1�&�#&%;B'� >�%�";#�(G& '"/
��%�# /�(<#�#. �&�& @"!& >�/&�%�D/"%&�= &"!D% '";#)#%� �"', �A'"�(-
D%''*+ ( 59% �A�;%/��"''*+ �,���;*+ ���A%1 (n=58) # ( 19% ��;�/*+
,�%�B!�� (n=22). � �"�?*, # �"�!# "<�%��#�'� �%"<#���";# '" �,���;*+
���A%1 ;GA�<� >�;", " &"!D% '" ��;�/*+ ,�%�B!�� �&"�J% 6 �%�=?%�. ���;%-
/'#%, � ���G �)%�%/B, ��<;# '">"/"&B '" �,���;*+ ����/#)%1.

"A;G/%'#= ��#/%&%;B�&�(G&, )&� "<�%��#�'*% !�'&"!&* ��=,"'* >�%-
#�($%�&�%''� � �+�"'�1 &%��#&��##. ����% &�<�, �A'"�(D#�"%&�= >�=�"=
�,"#����=,B �%D/( "<�%��#�'*� >��%/%'#%�, ,">"+���1 �"�!#���!�1 &%�-
�#&��## # ��?#";B'*� �&"&(���: ���A#, >��=�;=G$#% '"#A�;BJ(G "!&#�-
'��&B � �+�"'% �%�%1'�-<�(>>��*+ ()"�&!��, �&;#)"G&�= >��*J%''�1 �"�-
!#����)'�1 "!&#�'��&BG # ,"'#�"G& �*��!�% ��?#";B'�% >�;�D%'#%.

���&"� 7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#����! !(�&"�'#-
!���1 A%;!# >�,��;=%& <����#&B � &��, )&� �'# =�;=G&�=, @"!&#)%�!#, �%-
�%1'*�# <�(>>"�#, �AU%/#'=G$#�# �,���;�<� �"�?" (�%D% /�(+ �,���-
;*+ ���A%1 7&�<� >�;") � �/'�1, /�(�= #;# &�%�= �,���;*�# �"�!"�# # #+
>�&���&��� (/� 7 ��;�/*+ #;# >�;(�,���;*+ ,�%�B!��). �#�;� ���A%1 �
�%�%1'*+ <�(>>"+ ���&"�;=;� � ��%/'%� 5.1, >�# 7&�� � �%'&=A�% )"$% ��&�%-
)";#�B �%�%1'*% >"�*, " � '�=A�%, � >�=�;%'#%� >�/���J#+ /%&%'*J%1, �
���&"�% �%�%1'*+ <�(>> '"�)#&*�";# /� 12 ���A%1.

�"D/"= �%�%1'"= <�(>>" ,"'#�";" �+�"'=%�*1 ()"�&�! �A#&"'#=, <�"-
'#?* !�&���<� �� �'�<#+ �;()"=+ A*;# �>�;'% �&)%&;#�*�#, >��!�;B!(
#�%;# >�=�(G ��=,B � �"�>�%/%;%'#%� /�%�%�'�1 �"�&#&%;B'��&#.

�+�"'=%�*% &%��#&��##, ,"'#�"%�*% >=&BG �%�%1'*�# <�(>>"�# '"
�/'�1 #, >;�$"/�! '"A;G/%'#1, >�!","'* '" �#�. 4.2.12.

�;�$"/B �%�%1'�-<�(>>��*+ ()"�&!�� A*;" �&'��#&%;B'� '%A�;B-
J�1 — � ��%/'%� 0.43 <". �;%'* �%�%1'*+ <�(>> >%�#�/#)%�!# �*+�/#-
;# ," >�%/%;* �+�"'=%��1 &%��#&��##, >%�%�%$"=�B '" ,'")#&%;B'�% �"�-
�&�='#% (� ��%/'%� 75 �). �"!�#�";B'�% (/";%'#% �& �+�"'=%��<� ()"�&!"
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�A#&"'#= (125 �) ,"@#!�#���"'� ( �/'�<� #, �,���;*+ �"�?��, !�&��*1
>�%�;%/��"; �"�!( � 7�&�(�% '" /�(<�� ()"�&!%.

%���&�= '" +���J� �*�"D%''(G �+�"'( �%�%1'�-<�(>>��*+ ()"�&-
!��, � >%�#�/ <�'" '" �+�"'=%�(G &%��#&��#G /�>(�!"G&�= “)(D#%” �"�-
?*, # �"�!( ��<(& �/'���%�%''� >�%�;%/��"&B 3–5 �"�?��, !�&��*% ,")"�-
&(G '% =�;=G&�= A;#D"1J#�# ���%/=�#. �"�!" ��D%& �%"<#���"&B '" >�#-
A;#D"G$#+�= �"�?�� "<�%��#�'� # >%�#�/#)%�!# >�%�;%/(%& #+. �"�?*, �
���G �)%�%/B, ��<(& >�%�;%/��"&B /�(< /�(<", '� 7&� �"���"&�#�"%&�= '%
!"! >��=�;%'#% #%�"�+#)%�!#+ �&'�J%'#1, " !"! �%,(;B&"& /%,��#%'&"?##
�"�?�� �A;#,# �%?%>&#�'�1 �"�!# � ��)%&"'## � >�/"�;%'#%� &%��#&��#-
";B'�<� >��%/%'#= �� ��%�= <�'" (Viljoen, 1977).

�"�'*% ��=,# ( !(�&"�'#!���1 A%;!# �&'��#&%;B'� �;"A*%. �A 7&��
��#/%&%;B�&�(%& �#�&%�" �>"�#�"'#1, >�#A;#D"G$"=�= ! >���#�!(#&%&(,
" &"!D% �;"A�% >��=�;%'#% ��/#&%;B�!�1 ,"A�&* ( �"�?��. � %�&%�&�%'-
'*+ >��%;%'#=+ �"�?* /%�D"&�= �A;#,# �*��/!��*+ <'%,/, '� >�"!&#)%�-
!# '% ,"+�/=& �'(&�B. �+ "!&#�'��&B � 7&�& >%�#�/ ��=,"'" >�%#�($%�&�%'-

�#�. 4.2.12.  ����&�"'�&�%''�% �"�>�%/%;%'#% >=&# �%�%1'�-<�(>>��*+ ()"�&!��
(Xa, XIa, XIb, Xb23, Xb7-12) !(�&"�'#!���1 A%;!#, Paraxerus cepapi, '" >;�$"/!%
'"A;G/%'#1 �",�%��� 5.4 <" � 1973–1974 <<. ��"'#?* �+�"'=%�*+ &%��#&��#1
�)%�)%'* J&�#+��*�# ;#'#=�# (>�: Viljoen, 1977, � #,�%'%'#=�#).



390

'� � �+�"'�1 &%��#&��## �& “)(D"!��”. � '%��;% # �"�%?, # �"�!" ��<;#
'"+�/#&B�= � �/'�� <'%,/% � /%&%'*J"�#, >�# 7&�� �"�!" '% >��=�;=;"
'#!"!�1 "<�%��## >� �&'�J%'#G ! �"�?(. ��%�&% � &%�, >�=�"= ��/#&%;B-
�!"= ,"A�&" (� )"�&'��&#, ,"&"�!#�"'#% /%&%'*J%1 � <'%,/� # #+ �*;#,*-
�"'#%) �&�%)%'" &�;B!� ( �"��!.

� >�#��/% /%&%'*J# '")#'"G& �*+�/#&B #, <'%,/" � ��,�"�&% �!�;� 5
'%/%;B, " � ��,�"�&% 11–13 '%/%;B ���A�/'� >%�%�%$"G&�= >� ��%�( �%�%1-
'�-<�(>>����( ()"�&!(. �"��%;%'#% ��;�/'=!" >��#�+�/#& � ��,�"�&% �!�;�
10–12 �%�=?%�. ��# 7&�� '%!�&��*% ��;�/*% ���A#, /��&#<J#% >�;���1 ,�%-
;��&#, ��&"G&�= � ���&"�% �%�B#, # &"! �A�",(G&�= �;�D'*% �%�%1'*% <�(>-
>* � /�(�= �,���;*�# �"�?"�# #;# /�(�=-&�%�= �",�'�D"G$#�#�= �"�!"-
�#. � ��=,# � 7&#� %�&B ��'��"'#= (&�%�D/"&B, )&� �,���;*% ���A# � ���&"�%
�;�D'*+ �%�%1'*+ <�(>> '"+�/=&�= � A;#,!�� ��/�&�%.

��'&"!&* �%D/( �,���;*�# # >�;(�,���;*�# ���A=�# � �%�%1'*+
<�(>>"+ ��<(& A*&B '%1&�";B'*�#, �#��;GA#�*�# # "<�'#�&#)%�!#�#.
��%/# �#��;GA#�*+ �,"#��/%1�&�#1 >�%�A;"/"%& <�(�#'<, " ��%/# "<�-
'#�&#)%�!#+ — >�#'(/#&%;B'*% ��?#";B'*% )#�&!#, #'#?#"&��"�# !�&�-
�*+ >� �&'�J%'#G ! ��;�/*� ,�%�B!"� �*�&(>"G& #�!;G)#&%;B'� �,���-
;*% ���A#.

��;%% >�/��A'*% ��%/%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >��%;%'#1 !(�&"�'#!���1 A%;!# �&�(&�&�(G&.

�%,G�#�(= #,;�D%''�%, �*/%;#� �;%/(G$#% ��'��'*% +"�"!&%�#�&#!#
>���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 �"����&�%''*+ >�%/-
�&"�#&%;%1 �%�%1�&�" Sciuridae. �;%�%'&"�'*% �'(&�#>�>(;=?#�''*% <�(>-
>#���!# ( C. columbianus, C. leucurus, C. gunnisoni, M. flaviventris # P. cepapi
>�%/�&"�;=G& ��A�1 ;#A� >���&*%, ;#A� �;�D'*% �%�%1'*% <�(>>*, ,"'#-
�"G$#% �A���A;%''*% ()"�&!# �A#&"'#=  A%, )%&!� �A�,'")%''*+ <�"'#?
(��,��D'�, ," #�!;G)%'#%� P. cepapi), >��!�;B!( �,���;*% ���A# �+�"'=G&
'% ��% >���&�"'�&�� � >%�%/%;"+ �%�%1'�-<�(>>���<� ()"�&!", " ;#JB “=/��”
� <'%,/��*�# '��"�# #;# '"#A�;%% >�%/>�)#&"%�*% �%�&" !���%D!#. �%�-
�#&��#";B'�% >��%/%'#% ( �,���;*+ �"��! �*�"D%'� �;"A�, #�!;G)"= >%�#-
�/* �*!"��;#�"'#= /%&%'*J%1, !�</" �'# �&<�'=G& �& <'%,/���1 '��* ;G-
A*+ ����/#)%1. �"�'*% ��=,# �&'��#&%;B'� �;"A*%. �,"#��/%1�&�#= �%D/(
);%'"�# �%�%1'�1 <�(>>* ��D'� �+"�"!&%�#,��"&B !"! >�%#�($%�&�%''�
"<�'#�&#)%�!#%, ," #�!;G)%'#%� �&'�J%'#1 �%D/( �"�!"�# # /%&%'*J"�#.

;= ��%+ �"����&�%''*+ �#/�� +"�"!&%�'" �&���)!" �"��%;%'#= # ,"/%�D!"
>�;���1 ,�%;��&# ��;�/'=!". �"��%;%'#% ��;�/*+ ���A%1 >����?#�(%&�=,
>�%#�($%�&�%''�, "<�%��#�'�1 �%"!?#%1 �� �&���'* �,���;*+ �"�?�� (( C.
columbianus, C. leucurus, C. gunnisoni) ;#A� �"��! (( M. flaviventris). � ?%-
;��, ��?#";B'(G ��<"'#,"?#G >%�%)#�;%''*+ �#/�� ��D'� �+"�"!&%�#,�-
�"&B !"! �#�&%�( �'(&�#<�(>>��*+ &�;%�"'&'*+ �&'�J%'#1 � ��)%&"'## �
��,�"�&'�1 #%�"�+#%1: �,���;*% ���A# /��#'#�(G& '"/ ��;�/*�#, " ��%/#
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��;�/'=!" — �&"�J#% /��#'#�(G& '"/ �;"/J#�#. �(/= >� &��(, )&� �"�!#
'% /�>(�!"G& � '��* � /%&%'*J"�# '#!�<� #, );%'�� �%�%1'�1 <�(>>*,
�,���;*% �"�?* '% >�#'#�"G& '%>���%/�&�%''�<� ()"�&#= � ���>#&"'##
>�&���&�". ��/#&%;B�!#1 �!;"/ �"�?�� >��=�;=%&�= �>���%/��"''�, '">�#-
�%�, )%�%, �+�"'( �%�%1'�-<�(>>���<� ()"�&!".

4.3.  �-�-F'"�� �DK)*DE, Muridae

��%/# >�%/�&"�#&%;%1 7&�<� �%�%1�&�" '%!�&��*% >�#,'"!#, ��#/%&%;B-
�&�(G$#% � �%�%1'�-<�(>>���� �A�",% D#,'#, �A'"�(D#�"G&�= ( "A��#-
<%''�1 �*J#, Mus spretus, # !"�;#!���1 �*J#, M. minutoides.

�A��#<%''"= �*JB, M. spretus, �"�>���&�"'%'" � ��>"'##, '" G<%
|�"'?## # '" �%�%�% "@�#!"'�!�<� !�'&#'%'&" (Britton-Davidian, Thaler,
1978; Marshall, Sage, 1981). ����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >�-
�%;%'#1 7&�<� �#/" #,()%'" !�"1'% �;"A�. �,�%�&'�, )&� ���A# �/'�<�
>�;" ,"'#�"G& �A���A;%''*% ()"�&!# �A#&"'#= >;�$"/BG /� 924 �2, '� (
�"�?�� # �"��! �'# � ,'")#&%;B'�1 �&%>%'# >%�%!�*�"G&�=. ��;%% &�<�,
%�&B ��%/%'#=, )&� �",'�>�;*% ���A# �AU%/#'=G&�= � >"�* #;# '%A�;B-
J#% �%�%1'*% <�(>>* (�"�%? � /�(�= �"�!"�#), !�&��*% ,"'#�"G& >�-
�&�=''*% # �+�"'=%�*% ()"�&!# �A#&"'#=. �%��#&��#";B'�% >��%/%'#%
�,���;*+ �"�?�� >��=�;=%&�= � �#/% >"&�(;#���"'#= <�"'#? �+�"'=%��1
&%��#&��## (Cassaing, Croset, 1985; ��&%'!��", �('&='(, 2006). " �+�"'(
&%��#&��## (!",*�"G& # '%!�&��*% !���%''*% /"''*%, >�;()%''*% � ;"-
A��"&��'*+ #��;%/��"'#=+. � )"�&'��&#, >�!","'�, )&� �,���;*% ���A#,
>��%$%''*% � !;%&!( � ,">"+�� '%,'"!��*+ ����/#)%1, /%��'�&�#�(G&
7;%�%'&* >�/)#'%'#= (Hurst et al., 1994), >�7&��( ��D'� >�;"<"&B, )&� �
>�#��/% �'# #,A%<"G& ,"+�/#&B '" “)(D#%” ()"�&!#. �/'"!� (���%'B "<-
�%��#�'��&# >�# !�'&"!&"+ “)(D"!��” � “+�,=%�"�#” &%��#&��##, !"! >�-
!",*�"G& 7!�>%�#�%'&*, �($%�&�%''� '#D%, )%�, '">�#�%�, ( /�����1
�*J#, Mus musculus (Hurst et al., 1996).

��%G$#+�= /"''*+ >�!" '%/��&"&�)'�, )&�A* /%;"&B �!�')"&%;B'*%
�*��/* � �>%?#@#)%�!#+ ���A%''��&=+ >���&�"'�&�%''�-7&�;�<#)%�!�1
�&�(!&(�* >��%;%'#1 M. spretus. %& &�)'*+ ��%/%'#1 � ���&"�% �%�%1-
'*+ <�(>>#����! 7&�<� �#/", " &"!D% /"''*+ � ���!"+ �"��%;%'#= ��;�/-
'=!" # ()"�&## �"�?�� � ���>#&"'## >�&���&�".

�"�;#!��"= �*JB, M. minutoides, J#��!� �"�>���&�"'%''"= '" "@�#-
!"'�!�� !�'&#'%'&%, &"!D% �)%'B �;"A� #,()%'". ��%G&�= ��%/%'#=, )&�
7;%�%'&"�'*% �'(&�#>�>(;=?#�''*% <�(>>#���!# � >�>(;=?#=+ 7&�<� �#/"
>�%/�&"�;=G& ��A�1 ��'�<"�'*% >"�* � /%&%'*J"�#; >��;%/'#% /� �>-
�%/%;%''�<� ��,�"�&" D#�(& ��%�&% � ���A=�#-��/#&%;=�# (Nel, 1975).
��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�%
>�>(;=?#1 7&�<� �#/" � /��&(>'�1 ;#&%�"&(�% '% �A'"�(D%'�.
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4.4. �-�-F'"�� K)*K),,��DE, Chinchillidae


;= �'�<#+ >�%/�&"�#&%;%1 7&�<� �%�%1�&�", � &�� )#�;% <��'*+ �#�-
!"J (��/ Lagidium) # J#'J#;; (��/ Chinchilla), +"�"!&%�%' �%�%1'�-<�(>-
>���1 �A�", D#,'# (Pearson, 1948; Branch, 1993; Ebensperger, 1998), �/'"-
!� �;�D'"= ��?#";B'"= ��<"'#,"?#= � �%�%1'*+ <�(>>"+ 7&#+ GD'�"�%-
�#!"'�!#+ <�*,('�� �&�(&�&�(%&.

�%�("'�!"= �#�!"J", Lagidium peruanum, �"�>���&�"'%''"= � <��'*+
�A;"�&=+ �%�(, ��;#�##, ��<%'&#'* # �#;#, >�%/>�)#&"%& !"�%'#�&*% A#�-
&�>*. � �&;#)#% �& /�(<#+ >�%/�&"�#&%;%1 �%�%1�&�" Chinchillidae, 7&�& �#/
�%/%& /'%�'�1 �A�", D#,'#. �� �'%J'#� >�#,'"!"� >%�("'�!"= �#�!"J"
'">��#'"%& !��;#!" � /;#''*� +���&��. �,���;*% �"�?* �%�=& � ��%/'%�
1220 <, " �,���;*% �"�!# — 1250 <. ��;���,�%;*�# �"�?* �&"'��=&�= �
��,�"�&% 7 �%�=?%� >�# �%�% �!�;� 900 <. �"�!# &�1 D% �%����1 !"&%<��##
��",( >�#�&(>"G& ! �",�'�D%'#G, %�;# /��&#<"G& '%�A+�/#��<� �%�" �
�!&=A�%, '�=A�% #;# /%!"A�%. ��;# D% �'# '"A#�"G& '%�A+�/#�*1 �%� ;%-
&�� #;# � '")";% ��%'#, �",�'�D%'#% �&!;"/*�"%&�= '" A�;%% >�,/'#1 �%-
,�'. �%�#�/ �>"�#�"'#1 �A*)'� '")#'"%&�= � �%�%/#'% �!&=A�=. �"�!"
�*'"J#�"%& &�;B!� �/'�<� /%&%'*J", # A%�%�%''��&B /;#&�= �!�;� 3 �%�=-
?%�. �" <�/ !"D/"= �"�!" >�#'��#& 2-3 ,�%;*+ /%&%'*J%1, �>���A'*+ ��",(
>��;% ��D/%'#= %�&B &�"�(. �%�#�/ ��;�)'�<� ��!"��;#�"'#= /;#&�= �!�-
;� �%�=?". 
%&%'*J# �&'��#&%;B'� /�;<� ��&"G&�= ��%�&% � �"&%�BG. %-
�%/!� � '��% � �"�!�1 D#�(& /�" /%&%'*J", ��D/%''*+ � �",'�% ��%�=, >�#
7&�� �&"�J#1, '"�=/( � �;"/J#�, ��D%& ���"&B ��;�!�, +�&= >�"!&#)%�!# �
'%� '% '(D/"%&�= (Pearson, 1948).

���;%/��"'#%, >���%/%''�% � 1946 <. � �%�( (Pearson, 1948), >�!",";�,
)&� >%�("'�!#% �#�!"J# �%/(& !�;�'#";B'*1 �A�", D#,'#, # �/#'�)'*%
���A# � >��%;%'#=+ 7&�<� �#/" >�"!&#)%�!# '% ��&�%)"G&�=. �"$% ��&�%)"-
G&�= !�;�'## #, 10–20 ���A%1, " � '"#A�;%% !�(>'*+ '"�)#&*�"%&�= /� 80
���A%1. � !"D/�1 !�;�'## �*/%;=G&�= 7;%�%'&"�'*% <�(>>#���!#, � ��-
�&"� !�&��*+ �+�/#& �& 2 /� 5 ���A%1, ,"'#�"G$#+ �/'( '��(. �;%'�� &"!�1
<�(>>#���!# �*/%;#&B /��&"&�)'� ;%<!�, '"A;G/"= ," &%�, !"! �'# �!()#�"-
G&�=, <�%=�B '" ��;'?%.

�<�%��#�'*% !�'@;#!&* �%D/( <�(>>#���!"�# '% �&�%)%'* /"D% � &��
�;()"%, %�;# �"��&�='#% �%D/( #+ (A%D#$"�# '% >�%�*J"%& '%�!�;B!#+
�%&���. �'%J'#+ >�#,'"!�� �+�"'* &%��#&��## &"!D% '% �A'"�(D%'�. "-
A;G/%'#= � '%��;% >�!",*�"G&, )&� %�;# � �/'( !;%&!( >��%�&#&B '%�!�;B-
!#+ '%,'"!��*+ ���A%1, �'# A(/(& �%�&# �%A= �>�;'% �#��;GA#��.

%,"/�;<� /� '")";" <�'" �"�!# �&"'��=&�= "<�%��#�'*�# >� �&'�J%'#G
! �"�?"� # >�;(�,���;*� ���A=�, # ;#A� #,<�'=G& #+ #, ���%1 '��*, ;#A�
�"�# >%�%�%;=G&�= � /�(<(G '��(. � &"!#+ (A%D#$"+ ��<(& �!">;#�"&B�= >�
2-3 �"�!# � ���&�='## 7�&�(�". �� ��%�= <�'" �"�?* �>"�#�"G&�= � '%�!�;B-
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!#�# �"�!"�#, �"�'� !"! # �"�!# �>"�#�"G&�= � '%�!�;B!#�# �"�?"�#. "-
�=/( � 7&#� �&/%;B'*% �"�?* ��+�"'=G& >�#�=,"''��&B ! >��&�=''*� >"�&-
'%�J"� # �&<�'=G& �& '#+ /�(<#+ ��>%�'#!��. � A%�%�%''*+ �"��! "<�%�-
�#�'��&B #/%& '" �>"/, # );%'* <�(>>* �'��B �����%/#'=G&�=.

�(/= >� ��%�(, 7;%�%'&"�'*% �'(&�#>�>(;=?#�''*% <�(>>#���!# �
>��%;%'#=+ >%�("'�!�1 �#�!"J# — 7&� �%�%1'*% <�(>>*. " >%���� 7&"-
>% @���#���"'#= &"!�1 <�(>>* �A�",(%&�= �%�%1'"= >"�". �� �%�% ��D-
/%'#= /%&%'*J%1 �",�%�* �%�%1 (�%;#)#�"G&�=, # � '%!�&��*+ #, '#+
'"�)#&*�"%&�= /� &�%+ ��;�/*+ ,�%�B!�� �",'�<� ��,�"�&", >�#)%� �"�*1
�&"�J#1 �&"'��#&�= >�;���,�%;*�, '"+�/=�B � �%�%1'�1 <�(>>%. ���&"�
'%!�&��*+ �%�%1 ��D%& A*&B '% �>�;'% &#>#)'*�. �"!, � �/'�1 #, �%�%1-
'*+ <�(>>, '"�=/( � �,���;�1 # >�;(�,���;�1 �"�!�1, >�#�(&�&���";# /�"
�,���;*+ �"�?".

%���&�= '" A;#,!�% �"�>�;�D%'#% '��, ,"'#�"%�*+ ���%/'#�# �%-
�%1'*�# <�(>>"�#, # �&�(&�&�#% �+�"'* &%��#&��##, #�>�;B,��"'#% >��-
�&�"'�&�" � >�%/%;"+ >��%;%'#=-!�;�'## �&��<� /#@@%�%'?#���"'�. �"D-
/"= >"�" #;# �%�%1'"= <�(>>" ,"'#�"%& ���1 ()"�&�! �A#&"'#=, # ���A#-
���%/# '% >�%/>�#'#�"G& '#!"!#+ >�>*&�! �&��D%'#= '" “)(D(G” &%�-
�#&��#G. �,A%<"'#% ,"+�/�� '" ���%/'#% ()"�&!# '% ��=,"'� � "<�%��#�-
'�1 �%"!?#%1 #+ +�,=%�, '% >�%/>�#'#�"G$#+ '#!"!#+ >�>*&�! >�%�;%-
/��"'#= “)(D"!��”. ����&�"'�&�%''"= �&�(!&(�" >��%;%'#= ��&"�";"�B '%-
#,�%''�1, >� !�"1'%1 �%�%, � &%)%'#% '%�!�;B!#+ �%�=?%�.

�#�&%�" �>"�#�"'#=, A;#,!"= ! >���#�!(#&%&(, ��#/%&%;B�&�(%& � �;"-
A*+ >"�'*+ ��=,=+ � �%�%1'*+ <�(>>"+ >%�("'�!�1 �#�!"J#. %/��&"&�!
>�;%�*+ #��;%/��"'#1 # �&�(&�&�#% !�;#)%�&�%''*+ /"''*+, +"�"!&%�#,(-
G$#+ �,"#���&'�J%'#= �%D/( ���A=�# � ���&"�% �%�%1'*+ <�(>>, '%
>�,��;=G& '"/%D'� �?%'#&B >�;�D%'#% 7&�<� �#/" ��%/# /�(<#+ <�*,(-
'�� � �%�%1'�-<�(>>��*� �A�",�� D#,'#. �A�",��"'#% '%A�;BJ#+ "<�%-
<"?#1 �"��!, '"+�/=$#+�= � ���&�='## 7�&�(�", # A%�>��=/�)'�% �>"�#-
�"'#% �"�?�� (!",*�"G& '" &�, )&� >���&�"'�&�%''�-7&�;�<#)%�!"= �&�(!-
&(�" >��%;%'#1 7&�<� �#/" =�;=%&�=, >�-�#/#���(, '%!#� >���%D(&�)-
'*� �"�#"'&�� �%D/( &#>"�# II # III. ��/��A'%% 7&�& "�>%!& A(/%& �"�-
���&�%' � �;"�% 6.

4.5. �-�-F'"�� '�)*$��DE, Caviidae

�"&"<�'�!"= �"�", Dolichotis patagonum — !�(>'*1 <�*,(' �%��� �!�-
;� 8 !<, '"�%;=G$#1 >�;(>(�&*'# ��<%'&#'* �� �!(/'�1 �"�&#&%;B'��-
&BG # >� �'%J'%�( �#/( '">��#'"G$#1 �%;!�% !�>*&'�%. �"�!# 7&�<�
�#/" >�#'��=& 1–2 �*��/!" � <�/, # � !"D/�� �A*)'� A*�"%& 2 /%&%'*J" (�
70% �;()"%�), �%D% — �/#' (� 25% �;()"%�) #;# &��% /%&%'*J%1 (5% �*��/-
!��); !�"1'% �%/!� � �*��/!% ��D%& A*&B 4 /%&%'*J". �%�#�/ 7�&�(�" (
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�"��! �)%'B !���&!#1 — �!�;� >�;()"�", # >��&��=%&�= �", � 3-4 �%�=?"
(Dubost, Genest, 1974; Genest, Dubost, 1974; Taber, Macdonald, 1992b).

�/'� #, #��;%/��"'#1, >���=$%''*+ #,()%'#G >���&�"'�&�%''�-7&�-
;�<#)%�!�1 �&�(!&(�* >��%;%'#1 �"�*, >���%/%'� � 1971-1972 <<. >�# '"-
A;G/%'#=+ ," !�(>'�1 !�;�'#%1 7&�<� �#/" '" &%��#&��## �<���D%''�<�
>"�!" Branfere >;�$"/BG �!�;� 10 <" (Dubost, Genest, 1974; Genest, Dubost,
1974).

���;%/��"'#% >�!",";�, )&� ( �"�* �($%�&�(G& �&'��#&%;B'� >��)-
'*% >"�'*% ��=,#. �"�%? # �"�!" � !"D/�1 >"�% >��&�=''� /%�D"&�= ��%-
�&%, '% �&+�/=& /�(< �& /�(<" A�;%% )%� '" '%�!�;B!� �%&��� (��%/'== /#-
�&"'?#= �%D/( >"�&'%�"�# ���&"�;=%& 7.2 �, n=479, Taber, Macdonald,
1992a), # �/#' >"�&'%� �;%/(%& ," /�(<#� � ;GA�� '">�"�;%'##. �"�!"
)"$% #<�"%& ��;B ;#/%�" # �A*)'� >%���1 '")#'"%& /�#D%'#%, >"�&BA(,
>�/+�/#& ! '��% � /%&%'*J"�# #;# (!;"/*�"%&�= '" �&/*+. �/'"!� ;#-
/%��&�� >��=�;=%&�= � >"��#�'�1 @���%, # �"�!" '% �A�"$"%& �'#�"'#=
'" �&�(&�&�#% �"�?", %�;# %<� !"!�%-&� ��%�= '%& >�A;#,��&#.

�"�&'%�* �>���A'* (,'"�"&B /�(< /�(<" ;#JB '" �&'��#&%;B'� '%A�;B-
J�� �"��&�='## (� >�%/%;"+ '%�!�;B!#+ �%&���), # �"�%?, )&�A* '% >�&%-
�=&B “���G” �"�!( ��%/# >��)#+, �*'(D/%' >��&�=''� '"+�/#&B�= �=/��.
�'/#�#/(";B'��( �>�,'"�"'#G �>���A�&�(%& ��%&;�% >=&'� '" !�%�&?%
(&"! '",*�"%��% “,%�!";�”), !�&���% #�%%&�= ( ��%+ >�;���,�%;*+ ���A%1.
�� ��%�= >"�&BA* �"�%? # �"�!" >��&�=''� �A�%'#�"G&�= &#+#�# <�;�-
���*�# �#<'";"�#, �;*J#�*�# ;#JB '" !���&!�1 /#�&"'?##, # 7&� &"!-
D% >�#'(D/"%& #+ '% (/";=&B�= /�(< �& /�(<".

��# �&�;B �&)%&;#�� �*�"D%''�1 "(/#��#,(";B'�1 ��=,# '%>���%/-
�&�%''*% !�'&"!&* �%D/( >"�&'%�"�# �)%'B �%/!# # �<�"'#)#�"G&�= �A-
'G+#�"'#%� "'�-<%'#&";B'�1 �A;"�&#, !�>(;=?#%1 #;# �!()#�"'#%� �
+�;�/'*% /'# # '%>�<�/(. �,"#�'*% )#�&!# '% �&�%)%'*.

�"�%? '% &%�>#& >�#�(&�&�#= /�(<#+ ���A%1 ���%<� >�;" � �"/#(�% 10
� �& �"�!#. ��# >�#A;#D%'## ��>%�'#!" �' >�#'#�"%& (<��D"G$(G >�,(
# �%&#& &%��#&��#G �%!�%&�� "'";B'*+ D%;%,, " “���G” �"�!( — ��)�1
(von Kirchshofer, 1960). ��;# 7&# /%1�&�#= '% �&>(<#�"G& ��>%�'#!", �"�%?
>�#A;#D"%&�= ! '%�( � �>($%''�1 <�;���1 # '">"/"%&. ���;% �+�"&!# “)(-
D"!” �A*)'� �%&#�(%&�=, # �"�%? '%!�&���% ��%�= >�%�;%/(%& %<�, " ,"&%�
��,��"$"%&�= ! �"�!% # �'��B �%&#& %% # A;#D"1J(G &%��#&��#G.

�">"+��"= �"�!#���!" ( �"�?�� �"�* ��=,"'" '% &�;B!� � &%��#&��#-
";B'*� >��%/%'#%� (�+�"'�1 '%!�&���<� >���&�"'�&�" ��!�(< �"�!#), '�
# �;(D#& ���%�A�",'�1 @����1 ��'�>�;#,"?## >�;���<� >"�&'%�". ��-
�!�;B!( !"D/"= �%�%1'"= >"�" >%�%/�#<"%&�= � >�%/%;"+ �<�"'#)%''�<�
>���&�"'�&�", # �+�"'=%�"= ,�'" &"!D% >%�%�%$"%&�= ��%�&% � '%1, '%!�-
&��*% #��;%/��"&%;# /;= �A�,'")%'#= 7&�1 ,�'* (>�&�%A;=G& &%��#' “��-
A#;B'"= &%��#&��#=” (Genest, Dubost, 1974; Taber, Macdonald, 1992a).
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� ��=,# � &%�, )&� ��%
�%�%1'*% >"�*, �+�/=-
$#% � ���&"� �/'�1 !�-
;�'##, !���=&�= '" �/-
'#+ # &%+ D% ()"�&!"+, �&-
/*+"G& � �/'#+ # &%+ D%
�%�&"+ (�#�. 4.5.1) #
>�;B,(G&�= �A$#�# '�-
�"�#, >���&�"'�&�%''"=
�&�(!&(�" >��%;%'#=
�"�* >�%/�&"�;=%& ��-
A�1 >��&�=''� �%'=G-
$(G�= ��,"#!( “��-
A#;B'*+ &%��#&��#1”,
,"!�%>;%''*+ ," !"D/�1
>"��1.

�%,�''*% ()"�&!#
�A#&"'#= �%�%1'*+ >"�,
>;�$"/BG �& 98 /� 193 <",
,'")#&%;B'� >%�%!�*-
�"G&�=, '� �(&�)'*%
()"�&!# (>;�$"/BG �!�-
;� 1 <") >�;'��&BG �A�-
��A;%'*, ���A%''� � %�-
&%�&�%''*+ >��%;%'#=+
(Taber, Macdonald,
1992a).

�"�'*% ��=,# ( �"�* >�//%�D#�"G&�=, >� !�"1'%1 �%�%, '" >��&=D%-
'## <�/", # �%�%1'*% >"�* �"�>"/"G&�= &�;B!� >��;% <#A%;# �/'�<� #,
>"�&'%���. � '%!�&��*+ �"�?��, �A�",��"�J#+ >��&�=''(G >"�(, �&�%)"-
G&�= !�"&!���%�%''*% ";B='�* � /�(<#�# �"�!"�#, '� �'# )%�%, '%!�&�-
��% ��%�= �A=,"&%;B'� ��,��"$"G&�= ! ���#� >��&�=''*� >"�&'%�J"�.
�A�",��"'#% &"!#+ ��%�%''*+ "���?#"?#1 >��#�+�/#& � >%�#�/ �>"�#�"-
'#1, !�</" �%?%>&#�'*% �"�!# >�#�;%!"G& �"�?�� #, /�(<#+ >"�, # � 7&�&
>%�#�/ �%D/( �"�?"�#, ��>%�'#)"G$#�# ," �"��!, ��,'#!"G& �D%�&�-
)%''*% �+�"&!#.

�"�%?, �A�",��"�J#1 >��&�=''(G >"�( � �"�!�1, �&"'��#&�= '%#,�%'-
'*� >�A%/#&%;%� � �+�"&!"+ � �/#'�)'*�# �"�?"�# A;"<�/"�= A�;%% �*��-
!�1 ��&#�"?## � >�#�(&�&�## ���%1 >"�&'%�J#.

��'�<"�'*% �&'�J%'#= ('� '% �>"�#�"'#=!) ( �"�* >�//%�D#�"G&�=
/"D% � (�;��#=+, A;"<�>�#=&�&�(G$#+ �A�",��"'#G >�;#<"�'*+ <�(>>#-
����!, '">�#�%�, >�# �($%�&�%''�� �/�#<% >�;�� � >�;B,( �"��!. � 7&#+

�#�. 4.5.1. �)"�&!# �A#&"'#=, #�>�;B,(%�*% )%-
&*�B�= �%�%1'*�# >"�"�# >"&"<�'�!�1 �"�*,
Dolichotis patagonum, '" &%��#&��## >"�!"
Branfere >;�$"/BG �!�;� 10 <" � "�<(�&%-�%'&=A-
�% 1971 <. 1 — ;%�#�&"= &%��#&��#= >"�!", 2 —
!���(J!# � >�/!���!�1; J&�#+��!�1 �*/%;%'*
�%�&" '�)'�<� �&/*+" (>�: Dubost, Genest, 1974, �
#,�%'%'#=�#).
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(�;��#=+ �"�?* >��%$"G& '" !���&!�% ��%�= �/#'�)'*+ �"��! # �>"�#�"-
G&�= � '#�#, '� ,"&%� ��,��"$"G&�= ! ���#� >��&�=''*� >"�&'%�J"�.

%���&�= '" >��)'��&B >"�'*+ ��=,%1, �"�?* �"�* '% >�#'#�"G& ()"-
�&#= � ���>#&"'## >�&���&�". ��/*, !"! >�!",*�"G& '"A;G/%'#= (Dubost,
Genest, 1974; Taber, Macdonald, 1992b), >��#�+�/=& �'% '��*. %,"/�;<� /�
��D/%'#= /%&%'*J%1 �"�!" �*!">*�"%& '%<;(A�!(G '��( #;# '"+�/#& /;=
'#+ /�(<�% >�/+�/=$%% (A%D#$%. �����D/%''*%, ��&"�;%''*% �"&%�BG (
�+�/" � '��(, �A�*+"G& # ,">�;,"G& �'(&�B (A%D#$". � ��,�"�&% /� 3-6
'%/%;B �'# >�!#/"G& '��( 3–4 �"," � �(&!#, !�</" �"�!" >�#+�/#& >�!��-
�#&B #+ ��;�!��. � ��,�"�&% �& 4 /� 13 '%/%;B /%&%'*J# ,";%,"G& � '��(
&�;B!� /;= '�)%�!#, " ��&";B'�% ��%�= �;%/(G& ," ���A=�#-��/#&%;=�#.
�%�#�/ ��;�)'�<� ��!"��;#�"'#= ,"!"')#�"%&�=, !�</" /%&%'*J"� #�>�;-
'=%&�= 14 '%/%;B, # � 7&�� ��,�"�&% �'# ��% ��%�= >����/=& �'% '��*
(Ganslosser, Wehnelt, 1997).

"A;G/%'#= ," <�(>>�1, ���&�=$%1 #, /�(+ �"�?�� (�,���;�<� # ��;�-
/�<�) # &�%+ �,���;*+ �"��! � ��;B%�% >;�$"/BG �!�;� 500 �2 � )%&*�B�=
#�!(��&�%''*�# (A%D#$"�#, >�!",";#, )&� � #G;%-"�<(�&% �%D/( ���A=-
�# )"�&� >��#�+�/#;# �&*)!#: � 62% �;()"%� �"�!# >�%�;%/��";# /�(<
/�(<" (n=32), # � 38% �;()"%� �,���;*1 �"�%? >�%�;%/��"; �"��!. ��)&#
�� ��%+ �#&("?#=+ >�%�;%/��"'#% �&�%)";# �� ��%�= >"�&BA*, # "<�%��#�-
'*% �,"#��/%1�&�#= '%�%/!� ��>����D/";#�B (!(�"�# (MacNamara, 1980).

� �%'&=A�% � ��;B%�% �A'"�(D#;# ��%D%�*�*&(G '��( � �*+�/�� J#-
�#'�1 25 �� # �*��&�1 7.5 ��, #, !�&���1 � !�'?% �%�=?" �*J%; >%��*1
�*��/�! #, /�(+ /%&%'*J%1 � ��,�"�&% �%'%% �(&�!. �%�%, 23 /'= #, '��*
�*J%; �&���1 �*��/�!, � !�&���� &"!D% A*;� /�" /%&%'*J". ���;% ��D-
/%'#= �&���<� �*��/!" /%&%'*J#, ��/#�J#%�= >%��*�#, ��% ��%&;�% ��%-
�= �(&�! >����/#;# �'% '��* # ��,��"$";#�B � '%% &�;B!� '" ��%�= '�)-
'�<� �&/*+".


%&%'*J# �"�* ��D/"G&�= ,�%;*�#, # ��!��% >��;% >�=�;%'#= '" ��%&
��<(& (>�&�%A;=&B &�%�/(G >#$(. "A;G/%'#= >�!",";#, )&� � /�(+/'%�-
'�� ��,�"�&% �'# �*+�/#;# #, '��* # <�%;#�B '" ��;'?% � &%)%'#% '%-
�!�;B!#+ )"��� '" �"��&�='## �!�;� 10 � �& �*+�/", " � ��,�"�&% �!�;�
'%/%;# >����/#;# �'% '��* A�;BJ(G )"�&B ��%�%'#. �,���;*% �"�!# �&<�-
'=;# )(D#+ /%&%'*J%1, &�;!"= <�;���1, %�;# &% >�#A;#D";#�B ! '#� ��
��%�= >"�&BA*. � >%���<� /'= ��D/%'#= /%&%'*J# '"+�/=&�= � '��% A%,
�"&%�#, !�&��"= '%�!�;B!� �", � �(&!# >�#+�/#& >�!���#&B #+. ��/�1/= !
'��%, �"�!" ��&"'"�;#�"%&�= ( �+�/" # >�/"%& ���A*1 <�;�����1 �#<'";,
(�;*J"� !�&��*1 /%&%'*J# �*A%<"G& #, '��* # >�#'#�"G&�= ���"&B
��;�!�. � ��;B%�% �*��/!# /�(+ �"��! '"+�/#;#�B � �/'�1 '��%, �/'"!�
!"D/"= �"�!" !���#;" &�;B!� ���#+ /%&%'*J%1 (MacNamara, 1980).

�� ��%�= ��/�� # >� #+ �!�')"'## �"�%? '% >��=�;=; '#!"!#+ >�#,'"-
!�� "<�%��## >� �&'�J%'#G ! �"�!"�. � >%�#�/* !���;%'#= /%&%'*J%1
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��;�!�� �' '%�%/!� '"+�/#;�= >�A;#,��&# �& �"�!#. �/'"D/* �"�%? "&"!�-
�"; =;��(G �"�!(, !�&��"= (!(�#;" /%&%'*J". �' &%�>#�� �&'��#;�= ! /%-
&%'*J"�, !�</" �'# >�/+�/#;# ! '%�(, �A'G+#�";# # ;#,";# %<� A�!".

���;%/��"'#=, >���%/%''*% � 1981–1988 <<. '" >�;(��&���% �";B/%� (Taber,
Macdonald, 1992a, b), >�!",";#, )&� >�# �>�%/%;%''*+ (�;��#=+ �*��/!�-
�*% '��* �",'*+ �%�%1'*+ >"� �"�>�;"<";#�B �&'��#&%;B'� !��>"!&'�,
�A�",(= !;"�&%�* (“<���/!#”) #, '%�!�;B!#+ �&/%;B'*+ (A%D#$, '"+�/=-
$#+�= '" �"��&�='## '% A�;%% 20 � �/'� �& /�(<�<�. 
#�&"'?#= �%D/( ��-
�%/'#�# “<���/!"�#” �"�B#���";" �& 50  /� 500 �. � '"#A�;%% !�(>'*+
“<���/!"+” '"+�/#;#�B /%&%'*J# '%�!�;B!#+ (/� 20) �%�%1'*+ >"�, >�# 7&��
� '%!�&��*+ '��"+ '"+�/#;#�B /� 14 /%&%'*J%1 �/'���%�%''�. � 7&#+ (�;�-
�#=+ '"A;G/";# !���('";B'�% �*!"��;#�"'#% >�&���&�", !�</" ;GA"= �"�!",
>�/+�/#�J"= ! �*��/!���1 '��% >�#A;#,#&%;B'� �", � �(&!# (��%</" � /'%�-
'�% ��%�=), �*'(D/%'" A*;" !���#&B '% &�;B!� ���#+, '� # )(D#+ /%&%'*-
J%1 (�"!�#�(� — )%&*�%+). �;%/(%&, �/'"!�, �&�%&#&B, )&� �'�<#% �"�!#
�&;#)";# ���#+ /%&%'*J%1 �& )(D#+, %�;# #+ �",�%�* �($%�&�%''� �",;#-
)";#�B, # �&/"�";# #� >�%/>�)&%'#% >�# !���%D!%. � )"�&'��&#, ��%/'%%
��%�= ���"'#= ��;�!" ��A�&�%''*�# /%&%'*J"�# ���&"�;=;� 28.8 �#', "
)(D#�# — 1.9 �#'. ��;%% &�<�, '%!�&��*% �"�!# "<�%��#�'� �%"<#���";#
'" )(D#+ /%&%'*J%1.

����('";B'�% �*!"��;#�"'#% /%&%'*J%1 ( �"�* �;%/(%& �"���"&�#-
�"&B !"! >�A�)'*1 7@@%!&, ��=,"''*1 � ���A%''��&=�# �",�'�D%'#= 7&�-
<� �#/". � '��"+, !"! (D% �&�%)%'� �*J%, '"+�/=&�= &�;B!� /%&%'*J# �
��,�"�&% /� 14 '%/%;B. �"�!" ��D%& �"���&�=&%;B'� �*�*&B '��( >%�%/
'"�&(>;%'#%� ��/��, '� '%�%/!� '"+�/#& <�&���% (A%D#$% /;= ���%<� A(/(-
$%<� >�&���&�", !�&���% ��D%& A*&B ;#A� >(�&(G$#�, ;#A� (D% ,"'=&*�.
�/'"!� >��;%/'%% �A�&�=&%;B�&��, >�-�#/#���(, '% �;#=%& '" >��%/%'#%
�"�!#, >��!�;B!( �,���;*% ���A# '��"�# '% >�;B,(G&�=. �#&("?#= � >�#�-
!�� <�&��*+ (A%D#$ �A;%<)"%&�=, %�;# #�%%&�= ()"�&�! &%��#&��## � �=<-
!#�# >�)�"�#, '"#A�;%% A;"<�>�#=&'*�# /;= �*&B= '�� (!"! '" >-�% �";B-
/%�). ���!�;B!( ��/* � >��%;%'#=+ �"�* >��#�+�/=& "�#'+��''�, # �,���-
;*% ���A# '% !�'&��;#�(G& ,"'=&��&B '��*, � '%1 �;()"1'*� �A�",��
��<(& �!","&B�= /%&%'*J# �& �",'*+ >"�, ��/#�J#%�= � �",'*% ���!#. �"�-
!", ,">��'#�J"= �"�>�;�D%'#% '��* �� ���#�# /%&%'*J"�#, >�#+�/#&
!���#&B #+ � �>�%/%;%''�% ��%�= # >�/"%& �>%?#@#)%�!#1 ,�(!���1 �#<-
'";. � �&�%& '" '%<� #, (A%D#$" �*+�/=& '% &�;B!� %% ��A�&�%''*% /%&%'*-
J#, '� # )(D#% (%�;# �'# &"� '"+�/=&�=), # �"�!" �*'(D/%'" /%;#&B�= �
'#�# ��;�!�� (!�&"&#, � ($%�A ���%� >�&���&�(). �� �'�<#+ �;()"=+, !�</"
�"�!" (�%�%''� �&;#)"%& )(D#+ /%&%'*J%1 �& ���#+, �'" �&/"%& >�%/>�)&%-
'#% >��;%/'#�. � ?%;��, ���A%''��&# !���('";B'�<� !���;%'#= >�&��-
�&�" ( �"�* �+�/'* � "'";�<#)'*� @%'��%'��, �>#�"''*� /;= !">#A"�*
(��. �",/%; 3.9), # �",;#)#= ��=,"'* ;#JB � >�%A*�"'#%� /%&%'*J%1 �"�*
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� >�/,%�'*+ (A%D#$"+, " &"!D% � ��'�<"�'*�# >"�'*�# ��=,=�# 7&�<�
�#/".

��/��/= #&�<, ��&"%&�= �&�%&#&B, )&� 7;%�%'&"�'*�# �&�(!&(�'*�#
<�(>>#���!"�# � >��%;%'#=+ (!�;�'#=+) �"�* =�;=G&�= �&'��#&%;B'�
>��&�=''*% ��'�<"�'*% >"�*. �/'"!� ��'�<"�#= >��=�;=%&�= !"! �>�%-
/%;%''"= @���" ��?#";B'*+ �&'�J%'#1, '� '% !"! �#�&%�" �>"�#�"'#1,
!�&��"=, � ���G �)%�%/B, #�%%& )%�&* >�;#<#'## # /"D% >���#�!(#&%&". �
>%�#�/ �",�'�D%'#= �"�?* !�'!(�#�(G& ," �%?%>&#�'*+ �"��!. �"A�&" �
>�&���&�% ( !���=$#+ �"��! �*�"D%'" � �#'#�";B'�1 �&%>%'#, #, @"!&#-
)%�!#, ���/#&�= ! >�/<�&��!% >���&%1J%<� (A%D#$" /;= '�����D/%''*+
# >%�#�/#)%�!�<� !���;%'#= #+ ��;�!��. ��;�/'=! � >%��*+ /'%1 D#,'#
>�#�>���A;%' ! �>�;'% �"���&�=&%;B'��( �($%�&���"'#G. �,���;*% �"�-
?* >�"!&#)%�!# '% >�#'#�"G& ()"�&#= � ,"A�&% � >�&���&�%.

4.6.  (�(P-**%+ E%�%$"-�)'")$% 0��'"�%*'"�-**�-
@"�,�2)&-'$�F '"�#$"#�D 0�0#,+/)F �%''��"�-**DE

�)3��

�"&%�#";*, #,;�D%''*% � 7&�1 <;"�%, ��#/%&%;B�&�(G&, )&� ( �=/" >�%/-
�&"�#&%;%1 �%�%1�&� Cricetidae, Sciuridae, Muridae, Chinchillidae # Caviidae
�"�?* � �"�!"�# � �%,�' �",�'�D%'#= �AU%/#'=G&�= � �%�%1'*% >"�*
#;# '%A�;BJ#% <�(>>#���!#, � ���&"� !�&��*+ �+�/=& 1-2 �"�?" # '%�!�;B!�
�"��!. �"�%? � �"�!�1, �A�",(G$#% >"�(, ,"'#�"G& � ,'")#&%;B'�1 �&%-
>%'# >%�%!�*�"G$#%�=, #'�</" >�;'��&BG ���>"/"G$#%, ()"�&!# �A#&"-
'#=, !"!, '">�#�%�, ( Peromyscus californicus, Meriones libycus, Microtus
arvalis, M. rossiaemeridionalis, M. californicus, M. socialis # Mus spretus. �
/�(<#+ �#/�� >�%�A;"/"G& �;�D'*% �%�%1'*% <�(>>*, � !�&��*+ '" �A-
J#�'�1 &%��#&��## �"�?" �A#&"G& '%�!�;B!� �"��!, !"!, '">�#�%�, (
Microtus xanthognathus, Dicrostonyx torquatus, Citellus columbianus, Cynomys
leucurus, C. gunnisoni # Marmota flaviventris.

�%�%1'*% >"�* # <�(>>* ,"'#�"G& �A���A;%''*% ()"�&!# �A#&"'#= �
�&'��#&%;B'� �*��!�1 �&%>%'BG #+ ��'�>�;#,"?## ," �)%& "!&#�'�1 �+-
�"'* &%��#&��## (>�%#�($%�&�%''� �"�?"�#). �"�!# � �;�D'*+ �%�%1-
'*+ <�(>>"+ ��<(& ,"'#�"&B !"! �A$#% (� '#,!�1 �&%>%'BG #'/#�#/(";#-
,"?##), &"! # �&/%;B'*% <'%,/��*% ()"�&!# (� �*��!�1 �&%>%'BG ��'�>�-
;#,"?## A;"<�/"�= �+�"'% &%��#&��##). �%&!#+ <�"'#? �%D/( ()"�&!"�#
�"��!, �"�'� !"! # �%D/( &%��#&��#=�# ���%/'#+ �%�%1'*+ <�(>>, !"!
>�"�#;�, '%&, >��!�;B!( �+�"'=G&�=, <;"�'*� �A�",��, “=/�"” ()"�&!�� �
<'%,/��*�# '��"�# ;#A� '"#A�;%% >�%/>�)#&"%�*% �%�&" !���%D!#. �
>"&"<�'�!�1 �"�* Dolichotis patagonum �%�%1'*% >"�* >��&�=''� >%�%-
�%$"G&�= �%D/( �%�&"�# !���%D!# # �&/*+", >�7&��( �+�"'=%�(G &%�-
�#&��#G � 7&�� �;()"% �>#�*�"G& !"! “��A#;B'(G”.
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� �=/" �#/�� (M. socialis, M. xanthognathus, M. libycus) >���;%D#�"%&�=
�&)%&;#�"= �%,�''"= /#'"�#!" � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" �
>%�%+�/�� �& �+�"'=%�*+ �%�%1'�-<�(>>��*+ &%��#&��#1 � �%,�' �",�'�-
D%'#= ! "<�%<"?#=� #'/#�#/(";B'*+ ()"�&!�� � ,#�'#1 >%�#�/.

�,"#���&'�J%'#= �%D/( ��%/;*�# �%�%1'*�# >"�"�# # <�(>>"�#
��'��"'* '" &%��#&��#";B'�� /��#'#���"'##, # ��% �,���;*%, " &"!D%
>�;(�,���;*% ���A# >�#'#�"G& ()"�&#% � �+�"'% �%�%1'�-<�(>>��*+
()"�&!��, "<�%��#�'� �%"<#�(= '" ;GA*+ “)(D"!��”. ��/�A'*% D% �&'�-
J%'#= �!;"/*�"G&�= �%D/( &%��#&��#";B'*�# �"�!"�# � �;�D'*+ �%-
�%1'*+ <�(>>"+ '%!�&��*+ �#/��. �"�?* "!&#�'%% �"��! � �+�"'% &%��#-
&��##, # '"#A�;%% !�'!(�%'&��>���A'*% #, '#+ �A;"/"G& !�(>'*�# ()"-
�&!"�# �A#&"'#=, � >�%/%;"+ !�&��*+ '"+�/=&�= (A%D#$" '%�!�;B!#+ �"-
��!. � '%!�&��*+ �#/�� ('">�#�%�, ( Meriones libycus) !�'!(�%'?#= ,"
�"��! >�#��/#& ! @���#���"'#G #%�"�+## /��#'#���"'#= ��%/# &%��#-
&��#";B'*+ �"�?��. �/'"!� 7&�, �!��%%, #�!;G)%'#%, )%� >�"�#;�, # (
A�;BJ#'�&�" �"���"&�#�"%�*+ �#/�� �,"#��/%1�&�#= �%D/( �,���;*�#
�"�?"�#, �&'��=$#�#�= ! �/'�1 ��,�"�&'�1 !"&%<��##, A;#,!# ! 7!�#>�-
&%'?#";B'*�.

�,"#���&'�J%'#= � �%�%1'*+ <�(>>"+ +"�"!&%�#,(G&�=, >�%D/% ��%-
<�, &�;%�"'&'��&BG # �&'��#&%;B'� '#,!�1 )"�&�&�1 "<�%��#�'*+ �,"#��-
/%1�&�#1, +�&= �($%�&�(G& #�!;G)%'#= ('">�#�%�, M. flaviventris). �%�"�-
+#= �'(&�# �%�B# �*�"D%'" �;"A� # >��=�;=%&�= ;#JB � /��#'#���"'##
�,���;*+ ���A%1 '"/ ��;�/*�# (��,�"�&'"= #%�"�+#=). ��;�/'=!, /��-
&#<J#1 >�;���1 ,�%;��&#, �&'��#&%;B'� �"'� �*�%;=%&�= #, �%�%1'*+
<�(>>, # 7&��( �>���A�&�(%& ��,�"�&"'#% "<�%��#�'��&# >� �&'�J%'#G !
'%�( �� �&���'* �,���;*+ );%'�� �%�B#, � ���A%''��&# �"�?��. �"��%;=-
G$#%�= �"�!# '%�%/!� ��%/"G& �A;#,# �"&%�#'�!#+ ()"�&!��. � �%,(;B-
&"&% @���#�(G&�= "<�%<"?## ��/�&�%''*+ �"��! (�"&�#;#'%1'*% "���-
?#"?##). �"�?*, !"! >�"�#;�, �"��%;=G&�= '" ,'")#&%;B'�% �"��&�='#% #
'%�%/!� >%�%+�/=& � /�(<#% >��%;%'#=. �&/%;B'*% ��;�/*% ���A# ��&"-
G&�= � ���&"�% ��/#&%;B�!�1 �%�B#, !"!, '">�#�%�, ( Paraxerus cepapi, �
�%,(;B&"&% )%<� �A�",(G&�= �;�D'*% �%�%1'*% <�(>>#���!# � '%�!�;B!#-
�# �,���;*�# ���A=�#, '"+�/=$#�#�= � ��/�&�%''*+ �&'�J%'#=+.

�#�&%�" �>"�#�"'#= ( �#/��, �&'��=$#+�= ! �"���"&�#�"%��1 !"&%<�-
�##, �%�B�" ;"A#;B'". � �'�<#+ �A�",(G&�= ��'�<"�'*% >"�*, �/'"!�
>�;��*% >"�&'%�* (���A%''� �"�?*) � �%,�' �",�'�D%'#= �>"�#�"G&�= �
���A=�# #, ���%/'#+ �%�%1'*+ <�(>>. ��7&��(, '"�=/( � ��'�<"�#%1, �&-
�%)"%&�= >�;#<#'#=, >�;#"'/�#= # /"D% >���#�!(#&%& (!"! ( P. cepapi).

�;%/(%& �&�%&#&B, )&� �"���"&�#�"%�"= !"&%<��#= �AU%/#'=%& /���;B-
'� �",'���/'(G <�(>>( �#/�� � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
��1 >%�%+�/'�<� &#>" — �& II ! IV (��. �;%/(G$(G <;"�(). ��7&��( ( '%-
!�&��*+ �#/��, ���A%''� ��%/# Microtinae, Sciuridae # Chinchillidae, >��-
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=�;=G&�= '%!�&��*% )%�&*, �A;#D"G$#% #+ � �#/"�#, /;= !�&��*+ +"�"!-
&%�'� �A�",��"'#% "<�%<"?#1 �",'�>�;*+ ���A%1 (&#> II). 
;= /�(<#+ '"#-
A�;%% &#>#)'* ��'�<"�'*% >"�*, # 7&� �A;#D"%& #+ � �#/"�#, >���&�"'-
�&�%''�-7&�;�<#)%�!"= �&�(!&(�" !�&��*+ �&'��#&�= ! &#>( IV. �/'"!� �
&"!#+ �%�%1'*+ <�(>>"+ >"�'*% ��=,# ��% D% ��&"G&�= �&'��#&%;B'� �;"-
A*�#, ��;�/*% ���A# �"��%;=G&�= '" >%���� <�/( D#,'#, #, !���% &�<�,
�&�(&�&�(%& �;�D'"= #%�"�+#)%�!"= ��<"'#,"?#= � �"�>�%/%;%'#%� >��%-
/%')%�!#+ ��;%1, >��!�;B!( ��;�/'=! �&'��#&%;B'� A*�&�� �*�%;=%&�=
#, �%�%1'*+ <�(>>.

��;�D%'#% '%!�&��*+ �#/�� ��&"%&�= (�;��'*�, >��!�;B!( '%/��&"-
&�! /"''*+ '% >�,��;=%& '"/%D'� �&'%�&# #+ ! &�1 #;# #'�1 !"&%<��##.
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5

��
� � ����������������� �	�	�����
�������� (��� IV)

5.1. �-�-F'"�� E��+$��DE, Cricetidae

5.1.1.  ��3'-�-F'"�� Cricetinae

��%/# >�%/�&"�#&%;%1 >�/�%�%1�&�" +��=!��*+ �#/* � =�!� �*�"D%'-
'*� �%�%1'�-<�(>>��*� �A�",�� D#,'#, �&���)%''*� �"��%;%'#%� ��-
;�/'=!", +���J� �",�#&�1 !��>%�"?#%1 >�# /�A*�"'## #;# ,">"�"'## !��-
�", �+�"'�1 �%�%1'�-<�(>>���1 &%��#&��## # �;�D'�1 ��?#";B'�1 ��<"-
'#,"?#%1, >�-�#/#���(, �&�(&�&�(G&.

5.1.2.  ��3'-�-F'"�� 0-'&%*�$, Gerbillinae

��%/# >�%/�&"�#&%;%1 7&�<� >�/�%�%1�&�" ! �#/"� �� �&�(!&(�#���"'-
'*�# �%�%1'*�# <�(>>"�# ��D'� �&'%�&# ��'<�;B�!(G >%�)"'!(,
Meriones unguiculatus, A�;BJ(G >%�)"'!(, Rhombomys opimus, # >%�)"'!(
�#'�<�"/��", Meriones vinogradovi (�"�A(;#', 1941; Z"�"<"'��, 1954;
�;#%�", 1961; �%�'&B%�, 1962; ��%;B='��, 1970, 1972; �">"'=', 1973; �gren,
1976, 1980; ��;B?�"' # /�., 1977; ��*;��", ������, 1977; �"�>��, ���'%-
%�, 1979; ������, ��>��, 1979; ������, 1981", 1981A, 1992, 1997; �"�+#'",
1981; �"�#;B%�", ��"%�, 1981; ��;%'%�, 1987; �gren et al., 1989; 
(A����!#1,
1989; �(,'%?��, 1989; ��>�� # /�., 1989, 1997). � 7&�& �>#��! ��D'� �!;G-
)#&B, >�-�#/#���(, # !���;%��!(G >%�)"'!(, Meriones rex, >��!�;B!( #�%-
G&�= (!","'#= '" /'%�'(G "!&#�'��&B # �%�%1'�-<�(>>���1 �A�", D#,'#
7&�<� �#/" (�"�;#'�� # /�., 1990), �/'"!� >�/��A'*+ ��%/%'#1 � >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >�>(;=?#1 !���;%��!�1 >%�)"'!# '%&.

��'<�;B�!"=, #;# !�<&#�&"=, >%�)"'!", Meriones unguiculatus, �"�>���-
&�"'%'" � GD'�� �"A"1!";B%, �(�%, ��'<�;##, �%�%�'�� # �%�%��-���-
&�)'�� �#&"%. �",�'�D%'#% � >�>(;=?#=+ 7&�<� �#/" �+�"&*�"%& /;#&%;B-
'*1 >%�#�/ — � @%��";= >� �%'&=A�B: � �"�&" >� #G'B >%�%,#���"�J#%
�"�!# >�#'��=& /� &�%+ >��%&��, " � #G'= >�#�&(>"G& ! �",�'�D%'#G
�"�!# #, >%��*+, �%�%''#+ �*��/!��. �#�;� 7�A�#�'�� ( A%�%�%''*+ �"-
��! �"�B#�(%& �& 3 /� 11 (� ��%/'%� ���&"�;=%& 6.4). � !�'?% ;%&" >��#�+�-
/#& )"�&#)'�% �"��%;%'#% ��;�/'=!", /��&#<J%<� >�;���1 ,�%;��&#. 
;=
��'<�;B�!�1 >%�)"'!#, � �&;#)#% �& �'�<#+ /�(<#+ >�%/�&"�#&%;%1 7&�<�
>�/�%�%1�&�", +"�"!&%�%' /'%�'�1 �A�", D#,'#. �%&�� ,�%�B!# '"#A�;%%
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"!&#�'* � (&�%''#% # �%)%�'#% )"�*, " �%�'�1 # ��%'BG — � �%�%/#'% /'=
(�%�'&B%�, 1954, 1957, 1962; Z"�"<"'��, 1954).

����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%;%'#1 ��'<�;B�!�1
>%�)"'!# � �%>��/(!&#�'*1 >%�#�/ >�/��A'� #,()%'" "�&���� >�# >���%-
/%'## >�;%�*+ #��;%/��"'#1 � 1976–1978 <<. # 1990 <. � GD'*+ �"1�'"+ �(�*;
/�>�;'#&%;B'� '"A;G/";# ," �%�%1'*�# <�(>>"�# 7&�<� �#/" � �AJ#�'*+
��;B%�"+ (������, ��>��, 1979; ������, 1981, 1992, 2000A).

���;%/��"'#= >�!",";#, )&� �%�%1'*% <�(>>* ���&�=& �A*)'� #, �/'�<�
�,���;�<� �"�?", �/'�1 #;# /�(+, �%D% &�%+ �,���;*+ �"��! # #+ >�&���&�".
�%�B# � �/'�1 #;# /�(�= �"�!"�# >�%�A;"/"G& � >��%;%'#=+ 7&�<� �#/" #
���&"�;=G& 70% �& #+ �A$%<� )#�;" (n=27). ��&�%)"G&�= &"!D% '%>�;'*%
�%�%1'*% <�(>>* (22%), � !�&��*+ �&�(&�&�(%& �/#' #;# �A" �,���;*+ ,�%�B-
!". � �%/!#+ �;()"=+ � �%�%1'*+ <�(>>"+ >�#�(&�&�(G& /�" �,���;*+ �"�?",
'� � �",�'�D%'## ()"�&�(%& &�;B!� �/#' #, '#+. �#�;� �%<�;%&�! � <�(>>%
,"�#�#& �& )#�;" �",�'�D"G$#+�= �"��!. ��;�/*% ���A# ��&"G&�= � ���&"-
�% �%�B# /;#&%;B'�% ��%�=, �A*)'� /� @%��";=-�"�&", &.%. /� '")";" �;%/(G-
$%<� �%,�'" �",�'�D%'#=. �"�&B ��;�/*+ ,�%�B!��, /��&#<J#+ >�;���1 ,�%-
;��&#, �*�%;=%&�= #, �%�%1'*+ <�(>> � !�'?% ;%&".

�"D/"= �%�%1'"= <�(>>" ,"'#�"%& �&/%;B'*1 ()"�&�! �A#&"'#= � 2–3 <'%,-
/��*�# '��"�# # "!&#�'� �+�"'=%& %<� �& /�(<#+ ���A%1 ���%<� �#/". ��"'#-
?* �+�"'=%��1 &%��#&��##, ���A%''� � ,�'% >%�%!�*�"'#= ���%/'#+ �%�%1-
'�-<�(>>��*+ ()"�&!��, �*/%;=G&�= /��&"&�)'� �&)%&;#��, >�# 7&�� J#�#'"
,�'* >%�%!�*�"'#= '%�%;#!" # ���&"�;=%& 0.5–2 �%&�" (�#�. 5.1.2.1).

� �+�"'% �%�%1'�-<�(>>��*+ ()"�&!�� >�#'#�"G& ()"�&#%, !"! >�"�#;�,
��% �,���;*% # >�;(�,���;*% ���A# (������, ��>��, 1979; ������, 1992).

��# �&'��#&%;B'� �*��!�1 >;�&'��&# '"�%;%'#= �%�%1'�-<�(>>��*% &%�-
�#&��## )"�&#)'� >%�%!�*�"G&�=, " >�# '#,!�1 >;�&'��&# >�>(;=?## >�;'��-
&BG �A���A;%'* �/'" �& /�(<�1 (�#�. 5.1.2.2).

�#�. 5.1.2.1. �%��#&��#";B'"= �&�(!&(�" #,�;#���"''*+ ;�!";B'*+ >��%;%'#1 ��'-
<�;B�!�1 >%�)"'!#, Meriones unguiculatus, � ���&"�% &�%+ �%�%1'*+ <�(>> '" !�-
J"�% () # �/'�1 �;�D'�1 �%�%1'�1 <�(>>* � ?%;#''�1 �&%># (%), �(�", 1977 <.
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� �;�D'*+ >� ���&"�( �%�%1'*+ <�(>>"+ � /�(�=-&�%�= �,���;*�# �"�-
!"�# (�#�. 5.1.2.1) >��;%/'#% ;#A� �&'��#&%;B'� �#�'� ���($%�&�(G& '"
�/'�1 &%��#&��## (>�# 7&�� � �",�'�D%'## ()"�&�(%& &�;B!� �/'" �"�!"),
;#A� !"D/"= #, '#+ ,"'#�"%& �A���A;%''*1, &$"&%;B'� �+�"'=%�*1 <'%,-
/���1 ()"�&�!. � >��;%/'%� �;()"% ��% �,���;*% �"�!# � ���&"�% �%�%1'�1
<�(>>* ()"�&�(G& � �",�'�D%'##. �%��#&��#= �,���;�<� �"�?" � �;�D'*+
>� ���&"�( �%�%1'*+ <�(>>"+ �+�"&*�"%& <'%,/��*% ()"�&!# �,���;*+ �"-
��! # >� >;�$"/# �A*)'� >�%���+�/#& #+ �(��(.

�%�%�%$%'#= /%&%'*J%1 � �"''%� ��,�"�&% �<�"'#)%'* >�%#�($%-
�&�%''� �"&%�#'�!#� ()"�&!��, '� >�/���J#% ��;�/*% ���A# ��<(& #�-
>�;B,��"&B ��G &%��#&��#G �;�D'�1 �%�%1'�1 <�(>>*, ," #�!;G)%'#%�
>���&�"'�&�", ,"'=&�<� <'%,/��*�# ()"�&!"�# /�(<#+ !���=$#+ �"��!.

�$% �/#' >�#�%� �,"#�'�<� �",�%$%'#= �%�%1'�-<�(>>��*+ ()"�&-
!�� ��'<�;B�!�1 >%�)"'!# >�!","' '" �#�. 5.1.2.3.

�#�. 5.1.2.2. ��#�%�* �"�>�%/%;%'#= �%�%1'�-<�(>>��*+ ()"�&!�� ��'<�;B�!�1
>%�)"'!#, Meriones unguiculatus, � >��%;%'#=+ '" ,";%D'*+ >�;=+ >�# �*��!�1
() # '#,!�1 (%) )#�;%''��&#.

�#�. 5.1.2.3. �"�>�;�D%'#% �%�%1'�-<�(>>��*+ &%��#&��#1 ��'<�;B�!�1 >%�)"'!#,
Meriones unguiculatus, '" >;�$"/!% �%)%'#= �",�%��� 50�175 �. ��"'#?* �%�%1'*+
<�(>> �*/%;%'* �>;�J'*�# ;#'#=�#. �%�'*�# &�)!"�# �&�%)%'* �*+�/* #, '��
(>�: �gren et al., 1989).
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�",�%�* �%�%1'�-<�(>>��*+ ()"�&!�� �&'��#&%;B'� '%�%;#!#, # #+ >;�-
$"/B �"�B#�(G& �& 100 /� 1600 �2 (� ��%/'%� 750 �2, n=22). � &%��#&��#";B-
'*+ �"��! � ���&"�% �;�D'*+ �%�%1'*+ <�(>> ()"�&!# ,"'#�"G& �%'BJ(G
>;�$"/B - �& 100 /� 1000 �2 (� ��%/'%� 520 �2, n=6).

�#�&%�" #�>�;B,��"'#= >���&�"'�&�" � >�%/%;"+ �%�%1'�-<�(>>���<�
()"�&!" ��#/%&%;B�&�(%& � '%�/'���/'��&# %<� �&�(!&(�*: �*/%;=%&�= "!-
&#�'� >��%$"%�"= ?%'&�";B'"= )"�&B (“=/��”) �A;#,# <'%,/���1 '��* #
�%D% >��%$"%�"= >%�#@%�#=. �"!"= �&�(!&(�" '"#A�;%% &#>#)'" /;= >��-
�&*+ �%�%1 # <'%,/��*+ ()"�&!�� �"��! � ���&"�% �;�D'*+ �%�%1'*+ <�(>>
(��. �#�. 1.4 '" �&�. 14). �%��#&��#= �,���;�<� �"�?" � <�(>>"+ � /�(�=-
&�%�= �"�!"�# #�%%& A�;%% �;�D'(G �&�(!&(�(, � !�&���1 �*/%;=G&�= 2–
3 (>� )#�;( �"��!) “?%'&�" "!&#�'��&#”, ��=,"''*+ � <'%,/��*�# ()"�&-
!"�# �"��!, # �%D% >��%$"%�"= >%�#@%�#=. �/'"!�, '%���&�= '" �&�(!&(�-
'(G '%�/'���/'��&B, �+�"'=%&�= ��= &%��#&��#= �%�%1'�1 <�(>>*.

�;"<�/"�= ,"$#&% �%�%1'�-<�(>>��*+ ()"�&!��, �&%>%'B ��'�>�;#,"-
?## >���&�"'�&�" �,���;*�# ���A=�# �)%'B �*��!" (&"A;. 5.1.2.1). � );%-
'�� �/'�1 �%�%1'�1 <�(>>* �&%>%'B #'/#�#/(";#,"?## >���&�"'�&�" !�"1-
'% �";" # ��&"%&�= &"!���1 '" >��&=D%'## ��%<� �%,�'" �",�'�D%'#=. �
>���&*+ �%�%1'*+ <�(>>"+, �!;G)"G$#+ >"�( �,���;*+ ���A%1 � >�&��-
�&���, ,"'#�"%�"= &%��#&��#= �A�A$%�&�;%'" ��%�# );%'"�# <�(>>*, �'#
"!&#�'� �"�!#�(G& %% # �+�"'=G&.

"A;G/%'#= ," �%�%1'*�# <�(>>"�# ��'<�;B�!�1 >%�)"'!# � ��;B%-
�"+ >;�$"/BG 400 �2 ��#/%&%;B�&�(G&, )&� >���&�"'�&�%''"= �&�(!&(�" �
�*��!�1 �&%>%'BG ��'�>�;#,"?## �+�"'=%��1 &%��#&��## >�//%�D#�"-
%&�= # � 7&#+ (�;��#=+, >�#)%� �,���;*% ���A# ,"'#�";# ()"�&!# �A#&"-
'#= � >�"!&#)%�!# '%#,�%''*�# <�"'#?"�# � &%)%'#% /;#&%;B'�<� >%�#-
�/" (/� 2 ;%&).

�"A;#?" 5.1.2.1. �%;#)#'* !�7@@#?#%'&�� #�!;G)#&%;B'� #�>�;B,(%��<�
>���&�"'�&�" (����, M±m) ( ��'<�;B�!�1 >%�)"'!#, Meriones unguiculatus,
� >�#��/% # ��;B%�"+

�'%J'#% ���A#-���%/#  �%�%1'*% <�(>>*
(�;��#= �"�?* �"�!# �"�?* �"�!#

��#��/" 0.87±0.05 0.98±0.01 0.57±0.02 0.59±0.02
(n=14) (n=16) (n=14) (n=16)

��;B%�* 0.67±0.02 0.84±0.03 0.62±0.02 0.64±0.03
(n=16) (n=14) (n=16) (n=12)

n — )#�;� ��"�'#�"%�*+ /#"/.
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�#�. 5.1.2.4. �&�(!&(�" #�>�;B-
,��"'#= >���&�"'�&�" /�(�= �%-
�%1'*�# <�(>>"�# ��'<�;B�!�1
>%�)"'!#, Meriones unguiculatus,
� ��;B%�% 20�20 �. 
"''*% �%<#-
�&�"?#1 ���A%1 � !�"/�"&"+ ��-
;B%�* �A�"A�&"'* � >���$BG
!��>BG&%�'�1 >��<�"��*
SURFER 4.03. �%�%1'"= <�(>>"
I: �,���;*% �"�%? ' 30 # �"�!"
' 31 # >�;(�,���;*1 �"�%? '
43; �%�%1'"= <�(>>" II: �"�%? '
34, �"�%? ' 40 # �"�!" ' 42.
�*��!"= >;�&'��&B !�'?%'&�#-
)%�!#+ ;#'#1 (!",*�"%& '" ?%'-
&�* "!&#�'��&# ���A%1.

� !")%�&�% >�#�%�" '" �#�. 5.1.2.4 >�-
!","'" �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" );%'"�# /�(+ �%�%1'*+ <�(>>,
>�/%;#�J#+ >;�$"/B ��;B%�* '" /�% '%-
�"�'*% )"�&#. �/'( )"�&B ,"'#�";" �%-
�B= #, /�(+ �,���;*+ >%�%,#���"�J#+
���A%1 (�"�%? ' 30 # �"�!" ' 31) # �/-
'�<� >�;(�,���;�<� �"�?" ' 43, ��D/%'-
'�<� �%�'�1, /�(<(G — �;�D'"= �%�%1-
'"= <�(>>" � ���&"�% /�(+ �,���;*+ >%�%-
,#���"�J#+ �"�?�� (' 34 # ' 40) # �"�-
!# (' 42). �"�>�%/%;%'#% ,�' "!&#�'��&#
,�%�B!�� >�!",*�"%&, )&� /�;= ����%�&'�
#�>�;B,(%��1 &%��#&��## (,�'" >%�%-
!�*�"'#= �%�%1'�-<�(>>��*+ ()"�&!��)
A*;" !�"1'% '%,'")#&%;B'�1: ;#JB � ?%'-
&�% ��;B%�* �*/%;=G&�= /�" '%A�;BJ#+
;�!(�", </% ,"�%<#�&�#���"'� �&'��#&%;B-
'� �%<(;=�'�% >�%A*�"'#% >�;(�,���;�-
<� �"�?" ' 43 '" &%��#&��##, ,"'#�"%-
��1 ���%/'%1 �%�%1'�1 <�(>>�1, " &"!-
D% �%/!#% ,"+�/* �"�?" ' 34 '" >%�#@%-
�#G &%��#&��## ���%/%1. � >�%/%;"+ &%�-
�#&��## !"D/�1 �%�%1'�1 <�(>>* #�%-
;��B '%�!�;B!� '"#A�;%% )"�&� >��%$"%-
�*+ ;�!(���, � >�%/%;"+ !�&��*+ �"�>�-
;"<";#�B <'%,/��*% # ,"$#&'*% '��*. �
���%/'#+ �%�%1 >�/�A'*% ;�!(�* �A�-
��A;%'* � �"!�#�";B'�1 �&%>%'#.

���#�� &%��#&��#";B'� �A���A-
;%''*+ �%�%1'*+ <�(>>, � >��%;%'#=+
��'<�;B�!�1 >%�)"'!# � �%>��/(!&#�-
'*1 >%�#�/ ��&�%)"G&�= ���A#-�/#-
'�)!#, '% #�%G$#% >��&�=''�<� ()"�&!" �A#&"'#= # J#��!� >%�%�%$"-
G$#%�= � >�%/%;"+ �/'�<� #;# '%�!�;B!#+ >��%;%'#1. ��#�(&�&�#% &"!#+
���A%1 �AU=�'=%&�= )"�&#)'*� �"�>"/�� �%�%1'*+ <�(>>, �"��%;%'#-
%� >%�%,#���"�J#+ ���A%1, ,"'=&*+ >�#�!"�# >"�&'%��� /;= �A�",��"-
'#= >"�*, # �*�%;%'#%� )"�&# >�;(�,���;*+ ,�%�B!�� #, >%��*+ (�%�%'-
'#+) �*��/!��.

|���#���"'#% �%�%1'*+ >"� "�&�� '"A;G/"; � !�'?% �%�'* # '")";%
;%&" � !�J"�'*+ >��%;%'#=+, !�&��*% �A'��;=G&�= #, <�/" � <�/, " &"!D%
� �&!�*&*+ ��;B%�"+. � 5 #, 11 ,"�%<#�&�#���"''*+ �;()"%� ��'��"&%;=�#
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�%�%1'�-<�(>>���<� ()"�&!" A*;# �"�!#, � 3 �;()"=+ �"�?* # %$% � 3 �;(-
)"=+ — >"�* �",'�>�;*+ ���A%1. |���#���"'#% '��*+ �%�%1'*+ >"� �
�%,(;B&"&% �"�>"/" �%�%1 #;# <#A%;# ���A%1-��'��"&%;%1 �%�%1'*+ <�(>>
>��#�+�/#&, � ��'��'��, � !�'?% ,#�* #;# '")";% �%�'*.

�%�%1'*% >"�* # >���&*% �%�%1'*% <�(>>*, �AU%/#'=G$#% #,'")";B-
'� 2–3 ���A%1, � &%)%'#% �%,�'" �",�'�D%'#= >�%�A�",(G&�= � �;�D'*%
�%�%1'*% <�(>>#���!# � '%�!�;B!#�# �*��/!"�#, !�&��*% '% �"��%;=G&-
�= # ��&"G&�= � ���A=�#-��/#&%;=�# /� !�'?" �%,�'" �",�'�D%'#=. � &%-
)%'#% ;%&" # ��%'BG �&�%)%'� �*�%;%'#% '%!�&��*+ ��;�/*+ ,�%�B!��,
/��&#<J#+ >�;���1 ,�%;��&#, '� A�;BJ#'�&�� �%<�;%&�!, ���A%''� #, >��-
;%/'#+ �*��/!��, ��&"%&�= ,#���"&B � ���&"�% ���%1 �%�B#.

�,"#���&'�J%'#= �%D/( �,���;*�# # ��;�/*�# );%'"�# <�(>>* ��-
&"G&�= &�;%�"'&'*�# '" >��&=D%'## ��%<� >%�#�/" ����%�&'�<� �($%-
�&���"'#=. �%�'�1, � '")";�� �)%�%/'�<� �%,�'" �",�'�D%'#=, >��#�+�-
/#& )"�&#)'*1 �"�>"/ �%�%1'*+ <�(>> — ��?#�&��#=, �*�"D"G$"=�= �
�*�%;%'## >�"!&#)%�!# ��%+ >%�%,#���"�J#+ >�#A*;*+ ,�%�B!��, ," #�-
!;G)%'#%� %/#'#)'*+ ���A%1. �"��%;%'#% ��>����D/"%&�= �A��&�%'#%�
�,"#���&'�J%'#1 �%D/( ���A=�#-��/#&%;=�# # #+ >�&���&���. 
";B'%1-
J#% #,�%'%'#= � ���&"�% �%�%1'*+ <�(>> ��=,"'* � >�=�;%'#%� '��*+
�*��/!��, ;#A� � <#A%;BG �,���;*+ ���A%1, � �%,(;B&"&% !�&���1 �A�",(-
G&�= “'%>�;'*%” �%�%1'*% <�(>>* � �/'�1 �,���;�1 �"�!�1 #;# �/'#�
�,���;*� �"�?��, " &"!D% <�(>>*, ���&�=$#% #�!;G)#&%;B'� #, �%<�;%-
&�!, ��&"�J#+�= A%, ��/#&%;%1.

���#�� �>#�"''�1 ��?#�&��##, ,"�%<#�&�#���"'* >%�%+�/* �,���;*+
���A%1 #, �/'�1 �%�%1'�1 <�(>>* � /�(<(G. �"!, '">�#�%�, � �/'�1 #,
�%�%1 �,���;*1 �"�%?, ��&"�#� '" >�%D'%� ()"�&!% �A#&"'#= /�(+ �"��!
� �*��/!�� ��;�/*+ ,�%�B!��, >%�%J%; � ���%/'GG <�(>>(, #, !�&���1
#�)%, �,���;*1 �"�%?. � >%��*% /'# >��#�+�/#;# �%<(;=�'*% !�'@;#!&*
�%D/( >�#J;*� �"�?�� # ��;�/*�# ���A=�#, '� >�,/'%% �,"#���&'�-
J%'#= �%D/( '#�# '���";#,��";#�B. ��/�A'*% �#&("?## � >��%;%'#=+
��'<�;B�!�1 >%�)"'!# �&�%)%'* # /�(<#�# #��;%/��"&%;=�# (��;%'%�,
1983, 1987).

��# �'%/�%'## � <�(>>( �,���;�<� �"�?"-)(D"!" ��<(& #,�%'#&B�=
<�"'#?* �%�%1'�-<�(>>���<� ()"�&!". � �/'�� #, &"!#+ �;()"%� ?%'&�
"!&#�'��&# <�(>>* >��&%>%''� ��%�&#;�= � �&���'( '��*, ,"'#�"%��1
>�#J;*� �"�?��, � �%,(;B&"&% )%<� #,�%'#;#�B # !�'@#<(�"?#=, # >;�-
$"/B ()"�&!" (��;%'%�, 1987).

�"�&#)'(G ��?#�&��#G �%�%1'*+ <�(>> �� �&���1 >�;��#'% ;%&" ��D'�
�)#&"&B /��&"&�)'� ,"!�'��%�'*� =�;%'#%�, #�%G$#� �"D'�% A#�;�<#)%�-
!�% ,'")%'#%. ��->%��*+, ��?#�&��#= >�,��;=%& >�>(;=?## � �"!�#�";B'�1
�&%>%'# �%";#,��"&B �%>��/(!&#�'*1 >�&%'?#"; ," �)%& �!;G)%'#= � >��-
?%�� �",�'�D%'#= �%<�;%&�! #, >%��*+, �%�%''#+ �*��/!��, !�&��*% /��&#<"G&
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>�;���1 ,�%;��&# �� �&���1 >�;��#'% �%>��/(!&#�'�<� �%,�'". ��-�&��*+,
��?#�&��#= �;(D#& �%+"'#,���, �A%�>%)#�"G$#� �&�%;%'#% #,A*&�)'�1
)"�&# ��;�/*+ ���A%1 #, '"#A�;%% !�(>'*+ �%�%1'*+ <�(>>, #, &"!#� �A�"-
,��, �'#D"%& '">�=D%''��&B �'(&�#<�(>>��*+ �&'�J%'#1.

" >��&=D%'## <�/���<� �%>��/(!&#�'�<� ?#!;" >���&�"'�&�%''"=
�&�(!&(�" >��%;%'#1 ��'<�;B�!�1 >%�)"'!# >�%&%�>%�"%& ,"!�'��%�'*%
#,�%'%'#=, ��=,"''*% � )"�&#)'*� (� !�'?% ;%&" # ��%'BG) #;# >�;'*�
(�"''%1 �%�'�1) �"�>"/�� �%�%1'*+ <�(>> # �A�",��"'#%� '��*+ �%�%1-
'*+ >"� � !�'?% &%!($%<� #;# '")";% �;%/(G$%<� �%,�'" �",�'�D%'#=.
�#!;#)%�!#% >��?%��*, ��>�=D%''*% � �"�>"/�� # @���#���"'#%� �%-
�%1'*+ <�(>>, �+%�"&#)%�!# >�!","'* '" �#�. 5.1.2.5.

�#�. 5.1.2.5.  �#!;#)%�!#% >��?%��* @���#���"'#= # �"�>"/" �%�%1'*+ <�(>> �
>�>(;=?#=+ ��'<�;B�!�1 >%�)"'!#, Meriones unguiculatus.
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���A� �;%/(%& �&�%&#&B, )&� �&"A#;B'��&B �;�D#�J%1�= >���&�"'�&�%'-
'�1 �&�(!&(�* >��%;%'#1 ��'<�;B�!�1 >%�)"'!# ,"�#�#& �& �'%J'#+ (�;�-
�#1. %A�;BJ#% ;�!";B'*% >��%;%'#= � >�'#D%'#=+ �%;B%@" # '" !�J"�"+,
#,�;#���"''*% �& /�(<#+ >�/�A'*+ >��%;%'#1, �&;#)"G&�= �*��!�1 �&"-
A#;B'��&BG >���&�"'�&�%''�1 �&�(!&(�* '" >��&=D%'## ��%<� �%>��/(!-
&#�'�<� �%,�'". �&� �*�"D"%&�=, � >%��(G �)%�%/B, � �&'��#&%;B'�� >�-
�&�='�&�% <�"'#? �%�%1'�-<�(>>��*+ ()"�&!��, #+ �"�>�;�D%'## # !�'@#-
<(�"?##. � �AJ#�'*+ >��%;%'#=+ '" ,";%D"+ �#&("?#= � ,'")#&%;B'�1 �%�%
,"�#�#& �& >;�&'��&# '"�%;%'#=. ��# �*��!�1 )#�;%''��&# # /%@#?#&% ���-
A�/'�<� >���&�"'�&�" &%��#&��#";B'"= �&�(!&(�" ��D%& ��&"�"&B�= �&'�-
�#&%;B'� '%#,�%''�1 '" >��&=D%'## /;#&%;B'�<� >%�#�/", ��"�'#��<� �
>��/�;D#&%;B'��&BG �%,�'" �",�'�D%'#=. ��# '#,!�1 >;�&'��&# >�>(;=-
?## # ��,"#)'�� �"�>�%/%;%'## �%�%1'�-<�(>>��*+ ()"�&!�� >%�#�/#-
)%�!# �&�%)"G&�= >%�%�%$%'#= �%�%1'*+ <�(>> � �/'�<� ()"�&!" '" /�(-
<�1 '" ,'")#&%;B'�%, � '%�!�;B!� /%�=&!�� �%&���, �"��&�='#% (������,
1981A).


%�&"A#;#,"?#= >���&�"'�&�%''�1 �&�(!&(�* >�#�A�%&"%& ���A%''�
!�(>'*% �"�J&"A* >�# �%,!�� >"/%'## )#�;%''��&# � �%,(;B&"&% !"&"�&-
��@#)%�!#+ =�;%'#1, '">�#�%�, >��;% �#;B'*+ ;#�'%�*+ /�D/%1 #;#
�>;�J'*+ /%�"&#,"?#�''*+ �A�"A�&�! (��;%'%�, �%�%;"/��, 1981; ��;%-
'%�, 1987). � 7&�1 �#&("?## >��#�+�/#& �"�>"/ �%�%1'*+ <�(>> � +"�&#-
)%�!#� >%�%�%$%'#%� �*D#�J#+ ���A%1 # @���#���"'#%� '��*+ �%�%1-
'*+ >"� # >���&�"'�&�%''� �A���A;%''*+ <�(>>#����!, ���&�=$#+ #,
'%��/�&�%''*+ ���A%1.

��?#";B'(G ��<"'#,"?#G �%�%1'*+ <�(>> ��'<�;B�!�1 >%�)"'!# #,(-
)";# >(&%� '"A;G/%'#1 ," �%)%'*�# ���A=�# � >�#��/%, �&!�*&*+ ��;B-
%�"+ # ;"A��"&��'*+ <�(>>"+ (������, ��>��, 1979; ������, 1981, 1990,
1992, 2000"). ���;%/��"'#= >�!",";#, )&� �,"#���&'�J%'#= �%D/( ���-
A=�# #, �",'*+ �%�%1'*+ <�(>>, '%,"�#�#�� �& #+ >�;" # ��,�"�&", ��D'�
�>�%/%;#&B !"! &%��#&��#";B'�% /��#'#���"'#%: +�,=%�" �%�%1'�-<�(>-
>���<� ()"�&!" #,<�'=G& � '%<� ��%+ /�(<#+ >�%/�&"�#&%;%1 ���%<� �#/".
�#��;GA#�*% �,"#��/%1�&�#= �&�%)%'* ;#JB ( �,���;*+ �",'�>�;*+
���A%1. �,"#���&'�J%'#= �%D/( );%'"�# �/'�1 �%�%1'�1 <�(>>*, ,"
#�!;G)%'#%� �,���;*+ &%��#&��#";B'*+ �"��!, +"�"!&%�#,(G&�= &�;%-
�"'&'��&BG # �#��;GA#%�. �;;G�&�"?#%1 7&��( �;(D"& <#�&�<�"��* '"
�#�. 5.1.2.6.


�>�;'#&%;B'�1 #;;G�&�"?#%1 �;(D"& ��?#�<�"��* '" �#�. 5.1.2.7,
</% �&�"D%'* �,"#��/%1�&�#= �%D/( );%'"�# /�(+ �%�%1'*+ <�(>>, ()"-
�&!# !�&��*+ � ��;B%�% >�!","'* �*J% (�#�. 5.1.2.4).

� ���&"� �%�%1'�1 <�(>>* I �+�/#;# >"�" >%�%,#���"�J#+ ���A%1 #
>�;(�,���;*1 �"�%? #, >%���<� �%�%''%<� �*��/!". �%�%1'"= <�(>>" II
A*;" >�%/�&"�;%'" /�(�= �,���;*�# �"�?"�# # �/'�1 �"�!�1. �#��;G-
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�#�. 5.1.2.6. ���&'�J%'#% �",;#)'*+ @��� �,"#��/%1�&�#1 � �/'�>�;*+ # �",-
'�>�;*+ /#"/"+ ( ��'<�;B�!�1 >%�)"'!#, Meriones unguiculatus (>� '"A;G/%'#-
=� � >�#��/% # ��;B%�"+). �;%�" — ���A#-���%/#, �>�"�" — );%'* �%�%1'*+
<�(>>. �,"#��/%1�&�#=: I — "<�%��#�'*%, II — #,A%<"'#% !�'&"!&��, III — �#&(-
";#,��"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*%.

�#�. 5.1.2.7. ��?#�<�"�-
�* �,"#��/%1�&�#1
���A%1 � /�(+ �%�%1'*+
<�(>>"+ ��'<�;B�!�1
>%�)"'!#, Meriones
unguiculatus, � ��;B%�%.
�%�%1'"= <�(>>" I — '
30, 31, 43. �%�%1'"=
<�(>>" II — ' 34, 40,
42. �"�?* �*/%;%'*
�%�*� ?�%&��. �,"#��-
/%1�&�#=:  — �#��;G-
A#�*% (n=265), % — "<-
�%��#�'*% (n=173), � —
#,A%<"'#% !�'&"!&��
(n=8), $ — �#&(";#,�-
�"''*% "<�'#�&#)%�!#%
(n=34). ��;$#'" �&�%-
;�! >��>��?#�'";B'"
)#�;( #'#?##���"''*+
�,"#��/%1�&�#1.
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A#�*% �,"#��/%1�&�#=, !"! # �;%/��";� �D#/"&B, �&�%)";# >�%#�($%�&�%'-
'� �%D/( );%'"�# �%�%1'*+ <�(>>, # � �%/!#+ �;()"=+ - �%D/( ���A=�#
#, �",'*+ �%�%1 (�#�. 5.1.2.7, ). �<�%��#�'*% !�'&"!&*, '">��&#�, �&�%-
)%'*, � ��'��'��, >�# ��&�%)"+ ���A%1 #, �",'*+ �%�%1, " &"!D% �%D/(
/�(�= �,���;*�# �"�?"�# � ���&"�% �%�%1'�1 <�(>>* II (�#�. 5.1.2.7, %).
�,A%<"'#% !�'&"!&�� '% =�;=%&�= +"�"!&%�'�1 )%�&�1 >��%/%'#= ��'<�;B-
�!�1 >%�)"'!# # �&�%)"%&�= �%/!� (�#�. 5.1.2.7, �). �#&(";#,��"''*% "<�-
'#�&#)%�!#% �,"#��/%1�&�#= >��#�+�/#;# >�%#�($%�&�%''� �%D/( );%-
'"�# �/'�1 �%�B# (�#�. 5.1.2.7, $).

� ��?#";B'�� �"'D#���"'## ���A%1 � �%�%1'*+ <�(>>"+ ��'<�;B�!�1
>%�)"'!# ��D'� �(/#&B >� 7;%�%'&"� �#&(";#,��"''�<� "<�'#�&#)%�!�<�
>��%/%'#= (A�!��*% �&�1!#, >�#'(/#&%;B'*% )#�&!# # &.>.) # "@@#;#"-
&#�'*� !�'&"!&"� (�;%/��"'#% ," >"�&'%���, '";%,"'#% '" >"�&'%�", >�/-
;%,"'#% >�/ '%<�). � ;"A��"&��'*+ (�;��#=+ (�&"'��;%'�, )&� �"�?"�-
��'��"&%;=� <�(>>* "/�%���"'� >�/"�;=G$%% )#�;� "!&�� �A�;%/��"'#=
# >�/)#'%'#=, " �"�# �'# #'#?##���";# A�;BJ%% )#�;� A�!��*+ �&�%! #
"<�%��#�'*+ )#�&�! � ��"�'%'## � /�(<#�#, A�;%% ��;�/*�# �"�?"�#
(Payman, Swanson, 1981). " 7&�� ��'��"'## �"�?��-��'��"&%;%1 �&'��#-
;# ! !"&%<��## /��#'"'&�� (�-���A#).

�'";�<#)'*% �%,(;B&"&* >�;()%'* "�&���� � '"A;G/%'#=+ ," �%�%1-
'*�# <�(>>"�# � %�&%�&�%''*+ (�;��#=+ # �AJ#�'*+ ��;B%�"+. � !")%-
�&�% >�#�%�" '" �#�. 5.1.2.8 >�#�%/%'* ��?#�<�"��* �,"#��/%1�&�#1 �
�/'�1 #, �%�%1'*+ <�(>>, � ���&"� !�&���1 �+�/#;# �,���;*1 >%�%,#-
���"�J#1 �"�%? (' 30), >�;(�,���;*1 �"�%? #, >%���<� �*��/!" (' 43)
# )%&*�% ��;�/*+ ,�%�B!" #, �&���<� �*��/!" � ��,�"�&% 2.5 �%�=?" ('
55, 62, 64, 65). �(/= >� )"�&�&% /%��'�&�"?#1 # '">�"�;%''��&# &"!#+

7;%�%'&�� >��%/%'#=,
!"! �;%/��"'#% # '";%-
,"'#% '" >"�&'%�"
(�#�. 5.1.2.8, ), �,���-
;*1 # >�;(�,���;*1
�"�?* ,"'#�";# '"#-
A�;%% �*��!�% #%�"�-
+#)%�!�% >�;�D%'#%,
>��!�;B!( #� A*;# "/-
�%���"'* >�)&# ��%
!�'&"!&* &"!�<� ��/",
'� �"�# �'# '% A*;#
#'#?#"&��"�# '# �/-
'�<� #, (!","''*+ �,"-
#��/%1�&�#1. �'/%!-
�* /��#'#���"'#=

�#�. 5.1.2.8. ��?#�<�"��* �,"#��/%1�&�#1 � �/'�1 #,
�%�%1'*+ <�(>> ��'<�;B�!�1 >%�)"'!#, Meriones
unguiculatus (>� '"A;G/%'#=� � ��;B%�%).  — �;%/�-
�"'#% # '";%,"'#% '" >"�&'%�" (n=43), % — �#&(";#-
,��"''*% "<�'#�&#)%�!#% �,"#��/%1�&�#= (n=81).
�A�,'")%'#=, !"! '" �#�. 5.1.2.7.
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(ID) ( �"�?�� ' 30 # ' 43 �"�'* ���&�%&�&�%''� 0.61 # 0.57. ��%/# ��;�-
/*+ ,�%�B!�� ��D'� �*/%;#&B �"�!( ' 55 (ID = 0.43), !�&���1 A*;# "/�%-
���"'* "@@#;#"&#�'*% "!&* /�(<#+ ��;�/*+ ,�%�B!��.

��!","&%;# )"�&�&* # '">�"�;%''��&# 7;%�%'&�� �#&(";#,��"''�<� "<�-
'#�&#)%�!�<� >��%/%'#= (�#�. 5.1.2.8, %) &"!D% ��#/%&%;B�&�(G& � &��, )&�
�,���;*1 # >�;(�,���;*1 �"�?* '"+�/#;#�B '" �%�J#'% #%�"�+## (ID =
0.50 # 0.56, ���&�%&�&�%''�). ��%/# ��;�/*+ ���A%1 �'��B �*/%;=;"�B �"�!"
' 55 (ID = 0.49), " &"!D% �"�%? ' 65 (ID = 0.36), !�&��*� >� �"'<( (�&(>";#
��&";B'*% ��;�/*% ,�%�B!#. ��%/# /�(+ >��;%/'#+ �"�!" ' 62 (ID = 0.32)
,"'#�";" A�;%% �*��!�% #%�"�+#)%�!�% >�;�D%'#% � ��"�'%'## � �"�!�1 '
64 (ID = 0.22).

�;%/(%& >�/)%�!'(&B, )&� #%�"�+#G /��#'#���"'#= � �%�%1'*+ <�(>-
>"+ ��'<�;B�!�1 >%�)"'!# '%;B,= '",�"&B "A��;G&'�1, >��!�;B!( #'/%!-
�* "�#��%&�## �#��;GA#�*+ # �#&(";#,��"''*+ "<�'#�&#)%�!#+ �,"#-
��/%1�&�#1, � !�&��*+ �'" >��=�;=%&�=, �&'��#&%;B'� '#,!# # '% >�%�*-
J"G& 0.72 (&"A;. 5.1.2.2). ��!;G)%'#% ���&"�;=G& ;#JB '%!�&��*% "@@#-
;#"&#�'*% �,"#��/%1�&�#= (�;%/��"'#% ," >"�&'%���, '";%,"'#% '" >"�&-
'%�"), "�#��%&�#= !�&��*+ ��D%& /��&#<"&B �"!�#�(�" (�#�. 5.1.2.8).
�,���;*� ���A=�, ,"'#�"G$#� �*�J%% #%�"�+#)%�!�% >�;�D%'#%, ��-
<(& A*&B "/�%���"'* �#&(";#,��"''*% "<�'#�&#)%�!#% "!&* �� �&���'*
�;"/J#+, >�/)#'%''*+ ���A%1. �/'"!� �A$#1 A";"'� � /%��'�&�"?#=+
"<�'#�&#)%�!#+ @��� >��%/%'#= # 7;%�%'&�� >�/)#'%'#= �!;"/*�"%&�= �
>�;B,( �*��!��"'<��*+ ���A%1, >�/&�%�D/"= #+ �*��!#1 ��?#";B'*1 �&"-
&(�.

�"A;#?" 5.1.2.2. �'/%!�* "�#��%&�## �,"#��/%1�&�#1 (M±SE) ( ��'<�;B�-
!�1 >%�)"'!#, Meriones unguiculatus, �*)#�;%''*% '" ��'��% /"''*+, >�-
;()%''*+ � >�#��/% # ��;B%�"+

�,"#��/%1�&�#= ���A#-���%/#                       �%�%1'*% <�(>>* *
�"�?* �"�!# �"�?* �"�!#

�#��;GA#�*% – – 0.72±0.01 0.67±0.01
(n=40) (n=42)

�#&(";#,��"''*%
"<�'#�&#)%�!#% – – 0.64±0.06 0.72±0.01

(n=7) (n=21)

�<�%��#�'*% 0.68±0.04 0.87±0.03
(n=12) (n=15) – –

n — )#�;� �";#/'*+ /#"/.
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#,!#% #'/%!�* "�#��%&�## "<�%��#�'*+ �,"#��/%1�&�#1 �%D/( ���-
A=�#-���%/=�# �>�;'% ���&�%&�&�(G& �#�&%�% �,"#���&'�J%'#1, ��'��"'-
'�1 '" &%��#&��#";B'�� /��#'#���"'##.

��;%% �*��!#% #'/%!�* "�#��%&�## �,"#��/%1�&�#1 &%��#&��#";B'*+
�"��! �AU=�'=G&�= &%�, )&� �&'�J%'#= �%D/( ���A=�# 7&�<� >�;" � ��-
�&"�% �%�%1'*+ <�(>> ��<(& A*&B '% �>�;'% 7!�#>�&%'?#";B'*�#. "-
>�#�%�, �,���;*1 �"�%? ��D%& �&/"�"&B >�%/>�)&%'#% �/'�1 #, �"��! (��.
�#�. 1.4 '" �&�. 14), # 7&� >�#��/#& ! >��*J%'#G %% ��?#";B'�<� �&"&(�".

��?#";B'*1 �"'< ���A# � �%�%1'�1 <�(>>%, � >%��(G �)%�%/B, /%&%�-
�#'#�(%&�= %% ��,�"�&��: �,���;*% ���A#-��'��"&%;# <�(>>* ,"'#�"G&
�*�J%% #%�"�+#)%�!�% >�;�D%'#%, " ,�%�B!# #, �&"�J#+ �*��/!�� /��#-
'#�(G& '"/ �;"/J#�#. 
#@@%�%'?#"?#= >� �"'<"� �A'"�(D#�"%&�= # (
��;�/*+ ���A%1 �/'�<� ��,�"�&". �%�"�+#)%�!"= ��<"'#,"?#= �%�%1'*+
<�(>> >��=�;=%&�= � �",;#)'*+ �&%�%�&#>"+ >��%/%'#= # '"!;"/*�"%& �&-
>%)"&�! '" >��%/%')%�!#% ��;# !"D/�<� );%'" <�(>>*. Z"�"!&%�'*� #'-
/#!"&���� �*��!�<� ��?#";B'�<� �"'<" ���A# �;(D#& >�#'(/#&%;B'"=
)#�&!". �,���;*% ���A# �%<(;=�'� >��/%;*�"G& 7&( >��?%/(�( � >�/���-
J#�# /%&%'*J"�#. � <�(>>"+ ��;�/*+ ���A%1, >� �%�% #+ �,���;%'#=,
&"!D% (�&"'"�;#�"G&�= #%�"�+#)%�!#% �&'�J%'#=, # �*��!��"'<��*% ��-
;�/*% ,�%�B!#, &�)'� &"! D%, !"! # �,���;*%, >�#'(/#&%;B'� )#�&=& ��;�-
/*+ ���A%1 A�;%% '#,!�<� �"'<".

�&%�%�&#> >��%/%'#= �*��!��"'<���1 ���A# +"�"!&%�#,(%&�= �&'��#-
&%;B'� '#,!�1 )"�&�&�1 "@@#;#"&#�'*+ 7;%�%'&�� (�A'G+#�"'#% >"�&'%-
�", �;%/��"'#% ," '#�, '";%,"'#%, >�,* >�/)#'%'#=) #, '">��&#�, �*��!�1
)"�&�&�1 �#&(";#,��"''*+ /%��'�&�"?#1 ((<��D"G$#% A�!��*% �&�1!#,
>�#'(/#&%;B'*% )#�&!#). �&�& �&%�%�&#> ��<(& /%��'�&�#���"&B !"! �"�-
?*, &"! # �"�!#. �;"�'"= ���A%''��&B �&%�%�&#>" >��%/%'#= >�/)#'%''�1
���A# (�(A��/#'"'&") — ��
�������	�� ��@������/�, >��=�;=G$#1�= �
/%��'�&�"?## >��%/%'#=, &#>#)'�<� /;= /%&%'*J%1 (#'#?##���"'#% A�;B-
J%<� )#�;" &"!#+ "!&��, !"! �A�;%/��"'#% >"�&'%�", �;%/��"'#% ," '#�,
'";%,"'#% '" >"�&'%�", >"��#�'�% >�/)#'%'#% >�#'(/#&%;B'�1 )#�&!%), �
��)%&"'## � '#,!�1 )"�&�&�1 /%��'�&�"?#1 �#&(";#,��"''�<� "<�'#�&#-
)%�!�<� >��%/%'#=. �&( ,"!�'��%�'��&B #;;G�&�#�(G& /"''*%, >�#�%/%'-
'*% &"A;. 5.1.2.3.

�;%/(%& �&�%&#&B, )&� >�%�A;"/"'#% 7;%�%'&�� >�/)#'%'#= � �%>%�&(-
"�% >��%/%'#= '#,!��"'<��*+ ,�%�B!�� '% >����?#�(%&�= /%1�&�#=�# /�-
�#'"'&��, '�, '">��&#�, ?%;#!�� �>�%/%;=%&�= #'#?#"&#��1 >�/)#'%'-
'*+ ���A%1, �*�"D"G$#+ >��*J%''*1 #'&%�%� ! �*��!��"'<��*� );%-
'"� <�(>>*. �%�"�+#= � �%�%''*+ <�(>>"+ >��=�;=%&�=, <;"�'*� �A�"-
,��, � /%��'�&�"?## >�/)#'%'#=, # �",;#)#= � �"'<��*+ >�,#?#=+ );%'��
�%�%1'�1 <�(>>* ��,'#!"G& � ��=,# "!&#�'�1 /%��'�&�"?#%1 "@@#;#"-
&#�'�<� >��%/%'#= '#,!��"'<��*�# ���A=�#. � ��=,# � 7&#� &%��#' “#%�"�-
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�"A;#?" 5.1.2.3 . ���&'�J%'#% �#��;GA#�*+ # �#&(";#,��"''*+ "<�'#�-
&#)%�!#+ 7;%�%'&�� >��%/%'#= (% �& �A$%<� )#�;" !�'&"!&�� � �"�)%&% '"
�/'( ���AB) �� �,"#��/%1�&�#=+, #'#?##���"''*+ �,���;*�#, >�;(�,���-
;*�# # ��;�/*�# ���A=�# � �%�%1'*+ <�(>>"+ ��'<�;B�!�1 >%�)"'!#,
Meriones unguiculatus

�'#?#"&��* �,"#��/%1�&�#1
��?#";B'*% "!&* �,���;*% ��;(�,���;*% ��;�/*%

���A#  ���A# ���A#
(n=14) (n=35) (n=10)

�A�;%/��"'#% >"�&'%�"
('",�-'",";B'*% !�'&"!&* #
 �A'G+#�"'#% >"�&'%�") 12.8 17.0 12.0

�;%/��"'#% ," >"�&'%��� * 1.4 20.7 15.8

";%,"'#% '" >"�&'%�" * 1.3 18.2 20.7

��!��*% �&�1!# 19.2 11.7 2.9

��#'(/#&%;B'*% )#�&!# 20.2 11.3 4.4

* ," #�!;G)%'#%� !�'&"!&�� �%D/( �,���;*�# �"�?"�# # �"�!"�#.

+#= ��>�/)#'%'#=”, >� "'";�<## � ���A$%�&�"�# '%!�&��*+ >�#�"&��
(Rowell, 1966, 1974), >�%/�&"�;=%&�= A�;%% &�)'*� /;= �>#�"'#= �,"#��-
�&'�J%'#1 � �%�%1'*+ <�(>>"+ ��'<�;B�!�1 >%�)"'!#.

"A;G/%'#= � '%��;% ��#/%&%;B�&�(G&, )&� �"�?*, '"�"�'% � �"�!"�#,
(+"D#�"G& ," '�����D/%''*�# /%&%'*J"�#: ��<�%�"G& #+ ���#� &%>;��,
�*;#,*�"G& # ��,��"$"G& � <'%,/�, %�;# �'# �*>�;,"G& '"�(D( (Elwood,
1975; Waring, Perper, 1979, 1980; Weinandy, Gattermann, 1999). � (+"D#�"-
'## ," /%&%'*J"�# >�#'#�"G& ()"�&#% # ��;�/*% ,�%�B!# #, �&"�J#+
�*��/!��. � ��;�/*+ �"��!, ��&"G$#+�= � �%�%1'�1 <�(>>%, �&�%)"%&�=
,"/%�D!" >�;���<� ��,�%�"'#= # �&#�(;=?#= >��%/%'#=, ��=,"''�<� � ,"-
A�&�1 � /%&%'*J"+ (Saltzman et al., 2006).

� %�&%�&�%''*+ >��%;%'#=+ ��'<�;B�!�1 >%�)"'!# >�%�A;"/"G& �%�%1-
'*% <�(>>* � >"��1 �,���;*+ ���A%1, >�7&��( ��D'� >�;"<"&B, )&� /;=
7&�<� �#/" &#>#)'* ��'�<"�'*% �&'�J%'#=. "�=/( � 7&#�, ��&�%)"G&�=
�%�%1'*% <�(>>* � /�(�=-&�%�= �"�!"�#, # �#�&%�( �>"�#�"'#1 � 7&#+
<�(>>"+ ��D'� '",�"&B >�;#<"�'�1. ��;%% &�<�, '"A;G/%'#= � >�#��/% #
��;B%�"+ >�!",*�"G&, )&� �"�?*, �"�'� !"! # �"�!#, '%�%/!� �>"�#�"G&�=
'% &�;B!� �� ���#� >��&�=''*� >"�&'%���, '� # � ���A=�# #, ���%/'#+
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�%�%1'*+ <�(>> (������, 2000"). �"!#� �A�",��, �#�&%�" �>"�#�"'#1 (
7&�<� �#/" �)%'B ;"A#;B'", # � '%1 >�#�(&�&�(G& >�#,'"!# ��'�<"�##,
>�;#<#'## # >�;#"'/�##. ��# 7&�� >��)'��&B >"�'*+ ��=,%1 � �%�%1'*+
<�(>>"+, '%���'%''�, �*��!", >�7&��( ��'�<"�#G ( ��'<�;B�!�1 >%�)"'-
!# �;%/(%& �"���"&�#�"&B '% !"! >�#,'"! �#�&%�* �>"�#�"'#= (genetic
monogamy), " !"! +"�"!&%�#�&#!( ��?#";B'*+ �&'�J%'#1 (behavioral
monogamy).

��;BJ"= >%�)"'!", Rhombomys opimus, �"�>���&�"'%'" � �"�'#''*+ #
>�%/<��'*+ >�;(>(�&*'=+ # >(�&*'=+ �& ���&�)'�<� ��#!"�>#= # ?%'&-
�";B'�1 )"�&# �%�%/'%1 �,## /� GD'�<� ��#A";+"JB=, ��'<�;##, �%�%-
��-�">"/'�<� # �%�%�'�<� �#&"=. �!&#�'" � ��%&;�% ��%�= �(&�!. �%�#�/
�",�'�D%'#= �#;B'� �"�&='(& — � �"�&" >� "�<(�&, '� A�;BJ#'�&�� >%�%-
,#���"�J#+ �"��! >�#'��#& >��;%/'#% (�A*)'� �&��*%) �*��/!# � #G'%.
�#�;� 7�A�#�'�� �"�B#�(%& �& 5 /� 9, # � ��%/'%� ���&"�;=%& 6.3. �*+�/
��;�/'=!" '" >��%�+'��&B '")#'"%&�= � !�'?% �"=. �"�����<� �"��%;%'#=
��;�/'=!" '% >��#�+�/#&, # ��;�/*% ,�%�B!# �A�#+ >�!�;%'#1 ,#�(G& �
�/'�1 '��% ��%�&% � ���A=�#-��/#&%;=�# (�"�A(;#', 1941; ��*;��" # /�.,
1954; ��A")%�, 1967; �()%�(! # /�., 1972; ��A")%�, Z"�/"'��", 1972; "-
(��� # /�., 1972; �"�>��, 1974; 
(A����!#1, 1978). �;%�%'&"�'�1 =)%1-
!�1 =�;=%&�= �%�%1'"= <�(>>", D#�($"= �A*)'� � �/'�1 '��% (��&J#;B/,
1962; 
(A='�!#1, 1963; 
(A����!#1 # /�., 1967; "(��� # /�., 1972; �()%-
�(! # /�., 1972; �"�>��, ���'%%�, 1979; �"�>��, 1984, 1986).

��" A�;BJ�1 >%�)"'!# - /��&"&�)'� ('#!";B'�% ����(D%'#% # ,"�;(-
D#�"%& +�&= A* !�"&!�<� �>#�"'#=. �A*)'� '��" ,"�%&'" (D% #,/";# !"!
<�(>>" �&�%��&#1 /#"�%&��� A�;%% 10 ��, �"��%=''*+ � #'&%��";�� 1–2 �
'" �!�(<;�� #;# ��";B'�� ()"�&!% �%�&'��&# /� 50 � � >�>%�%)'#!% (�#�.
5.1.2.9, ). �+�/'*+ �&�%��&#1 ���A%''� �'�<� � ?%'&�% ()"�&!", </% �"�-
&#&%;B'*1 >�!��� ('#)&�D%' #;# #,�%'%' /%=&%;B'��&BG >%�)"'�!. �A-
$"= /;#'" >�/,%�'*+ +�/�� � '��% ���&"�;=%& 300-400 �, " � ���A%''�
!�(>'*+ '��"+ — � 2-3 �"," A�;BJ%. �;(A#'" >�/,%�'*+ !���('#!"?#1
/��&#<"%& 2.5-3 �. �&/%;B'*% '��* �"�>�;"<"G&�= '% A;#D% 50 � �/'" �&
/�(<�1 (�#�. 5.1.2.9, %). ��# ��%/'%� (���'% )#�;%''��&# >�>(;=?## )"�&B
'�� '% #�%%& >��&�=''*+ �A#&"&%;%1. " �/'�� <%!&"�% ��<(& D#&B /� 2-
3 �%�%1. ��# �"!�#�";B'�1 )#�;%''��&#, !�</" �%�%1'*% <�(>>* ,"'#�"-
G& >�)&# ��% '��*, '" >;�$"/# 1 <" A*�"%&, !"! >�"�#;�, '% A�;%% 4 �%�%1,
" >;�&'��&B '"�%;%'#= '% >�%�*J"%& 30 ���A%1/<" ("(��� # /�., 1972;
�()%�(! # /�., 1972; 
(A����!#1, 1978).

���A#, �+�/=$#% � ���&"� �%�%1'�1 <�(>>*, ����%�&'� #�>�;B,(G&
&%��#&��#G '��*, >�/ !�&���1 >�/�",(�%�"%&�= ����!(>'��&B >�/,%�'*+
!���('#!"?#1 # ()"�&!" >��%�+'��&#, '" !�&���� �"�>�;�D%'* �*+�/-
'*% �&�%��&#=. " A�;BJ�1 '��% ,�%�B!# >�>%�%�%''� #�>�;B,(G& �",-
'*% )"�&# ,"'#�"%��1 &%��#&��## (�(;#!, 1955; ��A")%�, 1967). %�%/!�
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�&�%)"%&�= # ����%�&'�% #�>�;B,��"'#% �/'�1 <�(>>�1 ,�%�B!�� &%��#&�-
�## /�(+-&�%+ ���%/'#+ '�� (�#�. 5.1.2.10).

�%��#&��#= ��'��'�1 '��* �+�"'=%&�=, " /�>�;'#&%;B'*% ,"$#&'*%
'��* A%�>�%>=&�&�%''� >��%$"G& ���A# #, ���%/'#+ �%�%1'*+ <�(>>
(�(;#!, 1955; �#/����", 1959; �(/%')#!, 1963; "(���, ��A")%�, 1965;
�%�'&B%�", 1969; �(�/%;�� # /�., 1984; �"�>��, 1984, 1986; �#'"%�, �">-
J��, 1986; �"�#' # /�., 1990).

�;%/(%& �&�%&#&B, )&� �%�%1'�-<�(>>���1 ()"�&�! !"! �%�&� �%<(;=�-
'�<� �A��" !���" # �&/*+" A�;BJ#'�&�" );%'�� �%�B# >� �",�%�( �%'BJ%
#'/#�#/(";B'�<� ()"�&!" �,���;�<� �"�?". ���;%/'#1 ��D%& '" '%!�&�-
��% ��%�= (+�/#&B � &%��#&��## '��*, � !�&���1 D#�%& %<� �%�B=, # >��%-
$"&B /�(<#% '��*, �"�>�;�D%''*% � �"/#(�% 200 �. �,���;*1 �"�%? "!-
&#�'� �+�"'=%& # �"�!#�(%& �%�%1'*1 ()"�&�!, ,'"!��#&�= � ���%/'#�#

�#�. 5.1.2.9.  �"�>�;�D%'#% '��* A�;BJ�1 >%�)"'!#, Rhombomys opimus, '" �%,�-
�%;B%@% (, !�(D!"�# >�!","'* �*+�/'*% �&�%��&#=) # '%�!�;B!#+ '�� (,"J&�#-
+��"'*) '" �%;B%@% �%�&'��&# (%) (>�: 
(A����!#1, 1978).

�#�. 5.1.2.10.  ��>�;B,��"'#% �%�B%1 A�;BJ�1 >%�)"'!#, Rhombomys opimus, '%-
�!�;B!#+ '�� � �",'*% ���!# (>%�#�/#)%�!�% ��%$%'#% �%�%1'�<� ()"�&!"). 1 —
�*+�/* #, '��; !�����*% ()"�&!# � �",'*% ���!#: 2 — 11 �"=, 3 — 29 �"=, 4 — 4
#G'=, 5 — 7 #G'=, 6 — 4 #G;=. , %, � — �&/%;B'*% '��* (>�: 
(A����!#1, 1978).
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'��"�#, #, � �;()"% '%�A+�/#���&#, >�/<�&"�;#�"%& �/'( #, '#+ /;= >%�%�%-
;%'#= ��%1 <�(>>*.

“	/���” �%�%1'�-<�(>>���<� ()"�&!" �;(D#& >���&�"'�&�� � �'�<�-
)#�;%''*�# �*+�/"�# #, '��*. �'� "!&#�'� �+�"'=%&�=, # � %<� >�%/%;"+
�&�%)"%&�= '"#A�;BJ"= "!&#�'��&B );%'�� �%�%1'�1 <�(>>*. �%�#@%�#=
()"�&!", �"�>�;�D%''"= '" '%!�&���� (/";%'## �& '��*, �%D% >��%$"%&�=
# '% �+�"'=%&�=. � 7&�� ,"!;G)"%&�= ��'��'�% �",;#)#% � �#�&%�% #�>�;B-
,��"'#= >���&�"'�&�" ( A�;BJ�1 >%�)"'!# � ��"�'%'## � ��'<�;B�!�1 >%�-
)"'!�1. � ��D";%'#G, �?%'#&B �&%>%'B #'/#�#/(";#,"?## &%��#&��## (
A�;BJ�1 >%�)"'!# '%��,��D'� #,-," �&�(&�&�#= '%�A+�/#�*+ /"''*+. �%�
'% �%'%%, ��D'� >�;"<"&B, )&� �,���;*% ���A# ��'�>�;#,#�(G& ,'")#-
&%;B'(G )"�&B ()"�&!" �A#&"'#= A;"<�/"�= %<� �+�"'%. �&%>%'B #'/#�#-
/(";#,"?## >���&�"'�&�" ( ���A%1 �/'�1 �%�%1'�1 <�(>>*, >�-�#/#���(,
�)%'B '#,!".

�;%'* �%�%1'�1 <�(>>* #,<�'=G& � �+�"'=%��1 &%��#&��## ��%+ /�(-
<#+ ���A%1 ���%<� �#/". ���A%''� D%�&!#% @���* &%��#&��#";B'�<� >�-
�%/%'#= �&�%)"G&�= � �%>��/(!&#�'*1 >%�#�/ >�# �*��!�1 >;�&'��&#
>�>(;=?##. �",�%�* �%�%1'�-<�(>>��*+ ()"�&!�� � 7&#+ (�;��#=+ A*�"-
G& �#'#�";B'*�# (�"�>��, 1986).

���&"� �%�%1'*+ <�(>> A�;BJ�1 >%�)"'!# +"�"!&%�#,(%&�= ,'")#&%;B-
'*� >��&�='�&���. �, �%�B# >%�#�/#)%�!# �*�%;=G&�= &�;B!� /��&#<-
J#% >�;���1 ,�%;��&# >�#A*;*% ,�%�B!# (�"�>��, 1986).

�,"#���&'�J%'#= �%D/( �",'�>�;*�# ���A=�# ��#/%&%;B�&�(G& �
��'�<"�'*+ ��=,=+ (�(�/%;�� # /�., 1964; �!�>=', ��#��'����, 1965; ��#-
�#/��, �(A"1/(;;#', 1969; ��!�;��, �!(�"&, 1969; ��A")%�, �"�+#'", 1972),
+�&= ( �"�?�� #, <��",/� �%D%, ( �"��! >��=�;=%&�= �!;�''��&B ! >�;#<"-
�## (>�;#"'/�##), ���A%''� � (�;��#=+ �*��!�1 >;�&'��&# '"�%;%'#=
(�"�>��, 1974; ���'%%�, �"�>��, 1983; �=&'#?!"=, �=&'#?!#1, 1989). �
�A*)'*% <�/* �� �'�<#+ �%�%1'*+ <�(>>"+ (/� 50% �& #+ �A$%<� )#�;")
A*�"%& >� 2–3 �,���;*+ �"�!# (
=&;��, 1971), !�&��*%, >�-�#/#���(, '%
,"'#�"G& �&/%;B'*% �+�"'=%�*% ()"�&!# � >�%/%;"+ �A$%1 �%�%1'�1
'��*, +�&= ��D%& #�%&B �%�&� �>�%/%;%''"= /#@@%�%'?#"?#= (#'/#�#/(-
";#,"?#=) #�>�;B,(%��<� >���&�"'�&�".

� ���>#&"'## >�&���&�" "!&#�'�% ()"�&#% >�#'#�"G& # �"�!#, # �"�-
?* (��()%'!��", ��;B?�"', 1977; ��()%'!��", 2002). �,���;*% ���A# �>�;-
'% &%�>#�� �&'��=&�= ! >�/���J#� ��;�/*� ,�%�B!"�, >�7&��( >�&��-
�&�� �/'�1 >"�* ��D%& D#&B /� >�;(&��" ;%& ��%�&% � ��/#&%;=�# (��#-
�#/��, �(A"1/(;;#', 1969), +�&= � '���% �"�>"/ �%�%1'*+ <�(>> �A*)'�
>��#�+�/#& >��;% ����%�&'�1 ,#���!# �"''%1 �%�'�1 (�(�/%;��, 1974).
�*��!#1 (���%'B &�;%�"'&'��&# � �&'�J%'#=+ �%D/( );%'"�# �%�B# �A%�-
>%)#�"%& ��,��D'��&B �A�",��"'#= !�(>'*+ �%�%1'*+ <�(>>#����!, �
!�&��*+ '"�)#&*�"%&�= /� 20 ���A%1.
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�%�#�/ �A�",��"'#= �%�%1'*+ >"�, ��>�=D%''*1 � �*��!�1 >�/�#D'�-
�&BG �"�?�� # �"��!, '")#'"%&�= �"''%1 �%�'�1 # >��/�;D"%&�= '% �%'%%
4–5 '%/%;B (�(�/%;�� # /�., 1964; �(/%')#!, ��;/"&!#', 1969; �"')%'!� # /�.,
1971; "(��� # /�., 1972). �/'"!� /"D% � 7&�& >%�#�/ 90–95% ���A%1 '%
���%�J"G& /";B'#+ >%�%�%$%'#1 (�;%!�%%�, 1974). �&��"= >�;��#'" �%�'*
,'"�%'(%&�= >%�%+�/�� ! ��%/;��( �A�",( D#,'# (�(;#!, 1955; �(/%')#!,
1963; �(�/%;�� # /�., 1964), �/'"!� >�/�#D'��&B '%!�&��*+ ���A%1, � ���-
A%''��&# �"�?��, ��&"%&�= �*��!�1, >��!�;B!( �'# >��%$"G& '��*, '"+�-
/=$#%�= '" �"��&�='## 200-300 � (�"')%'!� # /�., 1971). �&�%)%'* &"!D%
>%�%�%$%'#= ?%;*+ �%�%1'*+ <�(>> '" �"��&�='#% /� 300 � (�(;#!, 1955;
"(��� # /�., 1972). �%&�� �",�%�* !�����*+ ()"�&!�� �%�%1 (�%;#)#�"-
G&�=, # �A$"= >�/�#D'��&B ,�%�B!�� &"!D% ��,�"�&"%& (�(�/%;�� # /�., 1971;
�"')%'!� # /�., 1971). Z"�"!&%�'"= )%�&" ;%&'#+ >%�%/�#D%'#1 — >�%�A;"-
/"'#% <�(>>��*+ >%�%�%$%'#1 � >�%/%;"+ 100–350 � (�(;#!, 1955; �(�/%;��
# /�., 1964; �(/%')#!, ��;/"&!#', 1969; �"')%'!� # /�., 1971; "(��� # /�.,
1972; �;%!�%%�, 1974).

� >%��*% ;%&'#% �%�=?* (#G'B-#G;B) �&�%)"%&�= '�)'"= "!&#�'��&B.
�%,�''"= /#'"�#!" '�)'�1 "!&#�'��&# ��#/%&%;B�&�(%& � ��=,# 7&�<� =�-
;%'#= � �"��%;%'#%� ��;�/'=!", /��&#<J%<� >�;���1 ,�%;��&# (�"�#',
��&J#;B/, 1961). �/'"!� #, �%�%1 �*�%;=%&�= ;#JB )"�&B >�;���,�%;*+
�%<�;%&�!.

��%'BG, � ��=,# � >�/<�&��!�1 '�� ! ,#���!%, (�%;#)#�"%&�= )"�&�&"
>��%$%'#1 ���%/'#+ '�� (�(/%')#!, ��;/"&!#', 1969; �(�/%;�� # /�., 1971;
�"')%'!� # /�., 1971; 
(A����!#1, 1978). �#��1, � '�=A�= >� @%��";B,
"!&#�'��&B �#'#�";B'", ,�%�B!# �*+�/=& '" >��%�+'��&B >��/#'�)!%,
>"�"�# #;# '%A�;BJ#�# <�(>>"�#, # '#!�</" ��% '"�%;%'#% '��* '% >�-
=�;=%&�= �/'���%�%''� (��*;��" # /�., 1954; �%�'&B%�", 1969; �(/%')#!,
��;/"&!#', 1969; �"')%'!� # /�., 1971). � >�/"�;=G$%� A�;BJ#'�&�%
�;()"%� ,�%�B!# '% (/";=;#�B �& �*+�/" #, '��* /";%% >�;(�%&�" (��*;��"
# /�., 1954).

�"!#� �A�",��, �� ��% �%,�'* <�/" >%�)"'!# >%�%�%$"G&�=, � ��'��-
'��, � >�%/%;"+ ���#+ �%�%1'*+ ()"�&!��.

Z"�"!&%� �&'�J%'#1 �%D/( ���A=�# #, ���%/'#+ �%�%1'*+ <�(>> ��D-
'� �>�%/%;#&B !"! &%��#&��#";B'�% /��#'#���"'#%. �'(&�#<�(>>��*%
�,"#���&'�J%'#=, !"! (D% �&�%)%'� �*J%, �&;#)"G&�= =�!� �*�"D%''�1
&�;%�"'&'��&BG. "�=/( � 7&#�, � �%�%1'*+ <�(>>"+ @���#�(%&�= ��?#-
";B'"= #%�"�+#=. � %% �&"'��;%'## ��'��'(G ��;B #<�"G& �#&(";#,��"'-
'*% "<�'#�&#)%�!#% # �#��;GA#�*% @���* �,"#��/%1�&�#1. �%�"�+#)%�-
!#% �&'�J%'#= >��=�;=G&�= � �",'*+ �&%�%�&#>"+ >��%/%'#= # '"!;"/*-
�"G& �&>%)"&�! '" >��%/%')%�!#% ��;# !"D/�<� );%'" �%�%1'�1 <�(>>*.
� >���&*+ �%�B=+ � >"��1 �,���;*+ ���A%1 # ��;�/'=!�� &�;B!� /;= �,���-
;*+ �"�?�� +"�"!&%�'* /%��'�&�"?## >�#,'"!�� �*��!�<� ��?#";B'�<�
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�"'<" (“(�%�%''��&# � �%A%”): �"�>(J%''"= J%��&B # J#��!"= >��&"'��!"
;"> >�# +�/BA%, �*��!"= �"�!#����)'"= "!&#�'��&B, /%��'�&�"?#= (<��-
D"G$#+ A�!��*+ �&�%!. �,���;*� �"�?"� "/�%���"'" A�;BJ"= )"�&B >�/-
�&"�;%'#1 >�/ )#�&!(, � &� ��%�= !"! �"�# �'# >�/�&"�;=G&�= �%D% ��-
&";B'*+ (�#�. 5.1.2.11, ). �"�?* '"#A�;%% )"�&� # >��/�;D#&%;B'� )#�-
&=& >"�&'%��� >� <�(>>%. ��#'(/#&%;B'*% )#�&!# '#!�</" '% "/�%���"'*
“<;"�'��( �"�?(”. �",;#)#= �%D/( “<;"�'*� �"�?��” # /�(<#�# );%'"�#
<�(>>* �&)%&;#�� >��=�;=G&�= &"!D% � �%"!?## >�/�&"�;%'#= (�#�.
5.1.2.11, %): �' ��D%& >�/�&"�;=&B�= >�/ )#�&!(, '� '#!�</" '% �*>�"J#-
�"%& %%. �%"!?#= >%�%;%,"'#= )%�%, >"�&'%�" &"!D% +"�"!&%�'" /;= “<;"�-
'�<� �"�?"”, # �&�%)"%&�= ( '%<� ,'")#&%;B'� )"$%, )%� ( !�<�-;#A� /�(-
<�<� (�#�. 5.1.2.11, �). �&# >�#,'"!# � ����!(>'��&# ���&"�;=G& �&%�%�-
&#> >��%/%'#= “<;"�'�<� �"�?"”. � <�(>>"+ � '%�!�;B!#�# �,���;*�# �"�-
?"�# )"�&B @('!?#1 “<;"�'�<� �"�?"” �"�>�%/%;=%&�= �%D/( �",'*�# �"�-
?"�#, # 7&� >�#��/#& ! (�;�D'%'#G �#�&%�* #%�"�+#)%�!#+ �&'�J%'#1.
��/;%,"'#% >�/ >"�&'%�" +"�"!&%�'� /;= ��;�/*+ ,�%�B!��, '� �&�%)"%&-
�= >� �&'�J%'#G ! “<;"�'��( �"�?(” # �� �&���'* �,���;*+ ���A%1, �
&�� )#�;% # ( /�(<#+ �"�?�� (�#�. 5.1.2.11, $). � “<;"�'�<� �"�?"” 7&"
@���" >��%/%'#= '% �&�%)%'" (��;B?�"' # /�., 1977).

�#�. 5.1.2.11. ��?#�<�"��* �,"#��/%1�&�#1 � /�(+ 7!�>%�#�%'&";B'*+ <�(>>"+
A�;BJ�1 >%�)"'!#, Rhombomys opimus, � �/'#� �,���;*� (“<;"�'*�”) �"�?��:
 — ��?#";B'*% )#�&!# (n=52), % — >�/�&"�;%'#% >�/ )#�&!( (n=63), � —
>%�%;%,"'#% )%�%, >"�&'%�" (n=15), $ — >�/;%,"'#% >�/ >"�&'%�" (n=57). �#@�"-
�# (!","'* '��%�" ,�%�B!��. �"�?* �*/%;%'* �%�*� ?�%&��. ��;$#'" �&�%;�!
>��>��?#�'";B'" )#�;( #'#?##���"''*+ ��?#";B'*+ "!&�� (>�: ��;B?�"' # /�.,
1977, � #,�%'%'#=�#).
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�",;#)#= �%D/( “<;"�'*� �"�?��” # >��)#�# );%'"�# <�(>>* >��=�-
;=G&�= # � "<�'#�&#)%�!�� >��%/%'##. �� �&'�J%'#G ! )(D"!"�, !"! >�"-
�#;�, "<�%��#�'* ��% );%'* <�(>>*, '� #�%''� “<;"�'*1 �"�%?” '"#A�-
;%% "!&#�'� >�%�;%/(%& # "&"!(%& �"�?��-)(D"!��.

� <�(>>"+ � /�(�= �,���;*�# �"�?"�# ��;B “<;"�'�<�” �A*)'� /%;#&-
�= �%D/( '#�#. �>"�#�"'#= � �"�!�1 �/'���%�%''� /�(+ �"�?�� '"A;G-
/";# %/#'�&�%''*1 �",. �� ��%+ ��&";B'*+ �;()"=+ (n=6) �>"�#�"'#% �
�"�!�1 � 7�&�(�% �&�%)";# &�;B!� ( “<;"�'*+ �"�?��” (��;B?�"' # /�.,
1977).

�"!#� �A�",��, �*�J%% #%�"�+#)%�!�% >�;�D%'#% � �%�%1'�1 <�(>>%
,"'#�"%& �,���;*1 �",�'�D"G$#1�= �"�%?. � �%�B=+ � /�(�= �,���;*�#
�"�?"�# �&���1 �&"'��#&�= �(A/��#'"'&��. 
��#'#���"'#% ��'��"'� '%
'" "<�%��#�'*+, " '" �#��;GA#�*+ # �#&(";#,��"''*+ @���"+ >��%/%-
'#=, ��=,"''*+ � /%��'�&�"?#%1 >�/)#'%'#= �;"/J#+ ���A%1. |"!&#)%�-
!#, �%)B #/%& �A �&'�J%'#=+, � !�&��*+ /��#'#�(G$#% ���A# "!&#�'�
>�//%�D#�"G& ���% �*��!�% ��?#";B'�% >�;�D%'#% >(&%� /%��'�&�"?##
�#&(";#,��"''�1 "<�%��## ('">�#�%�, >���%/�&��� >�#'(/#&%;B'*+ )#�-
&�!), " �(A��/#'"'&* /%��'�&�#�(G& '#,!#1 ��?#";B'*1 �&"&(� )%�%,
7;%�%'&* "@@#;#"&#�'�<� >��%/%'#= (�;%/��"'#%, )#�&!", >�/;%,"'#% >�/
>"�&'%�" # &.>.).

�A�(D/"= ��'��'*% +"�"!&%�#�&#!# >���&�"'�&�%''�-7&�;�<#)%�!�1
�&�(!&(�* >��%;%'#1 M. unguiculatus # R. opimus, �;%/(%&, >�%D/% ��%<�,
(!","&B '" �*��!#1 (���%'B ��'�>�;#,"?## �%�%1'�-<�(>>��*+ ()"�&!��
," �)%& "!&#�'�1 �+�"'* �& /�(<#+ ���A%1 ���%<� �#/", " &"!D% '" '#,!#1
(���%'B #'/#�#/(";#,"?## >���&�"'�&�" � >�%/%;"+ �%�%1'�-<�(>>���1
&%��#&��##. � ��=,# � ,"/%�D!�1 �"��%;%'#= ��;�/'=!" ! !�'?( �%,�'" �",-
�'�D%'#= � >��%;%'#=+ 7&#+ �#/�� �A�",(G&�= �;�D'*% �&�(!&(�#���"'-
'*% �%�%1'*% <�(>>*, � ���&"� !�&��*+ �+�/#& /� 30 ���A%1 (A�;BJ#'�&��
#+ '#+ — �%<�;%&!#). �,"#��/%1�&�#= �%D/( );%'"�# �%�%1'�1 <�(>>*
�&;#)"G&�= �*��!#� (���'%� &�;%�"'&'��&#. ">��&#�, �&'�J%'#= �%D-
/( ���A=�#-���%/=�# ��'��"'* '" �,"#�'�� "'&"<�'#,�% # &%��#&��#";B-
'�� /��#'#���"'##. � �%�%1'*+ <�(>>"+ @���#�(%&�= #%�"�+#= ��>�/)#-
'%'#=, >��=�;=G$"=�= � �#/% "�#��%&�## "@@#;#"&#�'*+ �,"#��/%1�&�#1,
#'#?##���"''*+ '#,!��"'<��*�# ���A=�#. � 7&�1 �#�&%�% �,"#���&'�-
J%'#1 ���A# �&"�J%<� ��,�"�&" /��#'#�(G& '"/ �;"/J#�#. �,���;*%
���A#, ,"'#�"G$#% �"��% �*��!�% >�;�D%'#% � ��?#";B'�1 #%�"�+##,
'"#A�;%% "!&#�'* � �+�"'% # ,">"+���1 �"�!#���!% �%�%1'�-<�(>>���<�
()"�&!". �,"#���&'�J%'#= �%D/( >�;��*�# >"�&'%�"�# ��D'� '",�"&B
��?#";B'�1 (>��%/%')%�!�1), " '% <%'%&#)%�!�1 ��'�<"�#%1. �"�?* � �%-
�%1'*+ <�(>>"+, '"�=/( � �"�!"�#, >�#'#�"G& "!&#�'�% ()"�&#% � ���>#-
&"'## >�&���&�". � ��;�/*+ ���A%1, >�!" �'# '"+�/=&�= � ���&"�% �%�%1-
'�1 <�(>>*, ,"/%�D#�"%&�= >�;���% ��,�%�"'#%. �"��%;%'#% ��;�/'=!"
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)"�&#)'� >��#�+�/#& � !�'?% �%,�'" �",�'�D%'#=, " �!�')"&%;B'� — >��;%
>%���1 ,#���!#.

5.1.3.  ��3'-�-F'"�� 0�,-��$, Microtinae

��%/# >�%/�&"�#&%;%1 7&�<� >�/�%�%1�&�" ! �#/"� �� �;�D'�1 �%�%1-
'�-<�(>>���1 ��<"'#,"?#%1 # �&���)%''*� �"��%;%'#%� ��;�/'=!" ��D-
'� �&'%�&# >�;%�!( ��"'/&", Lasiopodomys (Microtus) brandti (Shi et al.,
1998; ������, 2001A, 2002A, 2003A), !#&"1�!(G >�;%�!(, L. mandarinus
(����!")%�", 1998; Smorkatcheva, 1999), >�%�#1'(G >�;%�!(, Microtus
ochrogaster (Getz, Carter, 1980, 1996; Getz et al., 1993) # ���'��(G >�;%�!(,
M. pinetorum (FitzGerald, Madison, 1983; McGuire, Novak, 1984; Oliveras,
Novak, 1986), " &"!D%, >�-�#/#���(, �A*!'��%''(G �;%>(J�'!(, Ellobius
talpinus, (��/�!#���, 2001), �&%>'(G >%�&�(J!(, Lagurus lagurus (�";B-
!��", �";B)%+, 2003; ��!%'��", 2007) # �'/"&�(, Ondatra zibethicus (�;(/�-
!#1, 1948; �&�"(&�"', 1963; Le Boulenge, 1972; Vincent, Qu1r1, 1972; Proulx,
1989).

��;%�!" ��"'/&", Lasiopodomys brandti, �"�>���&�"'%'" � ,�'% �&%>%1
�D'�<� �"A"1!";B=, ��'<�;## # �%�%��-���&�)'�<� �#&"=. � '%��;% 7&�&
�#/ ��D%& �",�'�D"&B�= !�(<;�<�/#)'�, �/'"!� '"#A�;BJ%% )#�;� �*��/-
!�� >�=�;=%&�= � �"�&" >� #G;B. �%�%�%''��&B /;#&�= 21–23 /'=. �"�!#
>�#'��=& /� 6 �*��/!��, �& 2 /� 12 /%&%'*J%1 � !"D/�� (� ��%/'%� 6.1),
)&� ��#/%&%;B�&�(%& � �*��!�� �%>��/(!&#�'�� >�&%'?#";% �#/" (���%'-
!�, 	!�A��'%, 1986). � >�#��/% �"�?*, ��/#�J#%�= � ">�%;% #;# �"%, �&"-
'��=&�= >�;���,�%;*�# � ��,�"�&% �!�;� 1.5 �%�=?", �/'"!� ( ���A%1 7&�-
<� >�;", ��/#�J#+�= >�,D% (� #G'%, #G;% #;# "�<(�&%) >��#�+�/#& ,"/%�-
D!" >�;���<� ��,�%�"'#=, # �'# >�#�&(>"G& ! �",�'�D%'#G &�;B!� '"
�;%/(G$#1 <�/. �"�!#, ��D/%''*% � ">�%;%, �"% #;# #G'%, ��<(& �",-
�'�D"&B�= � ��,�"�&% �!�;� 2 �%�=?%�, �/'"!� ( �"��!, ��D/%''*+ � #G;%
#;# "�<(�&%, &"!D% >��#�+�/#& ,"/%�D!" >�;���<� ��,�%�"'#=, # �'# >�#-
'��=& >�&���&�� &�;B!� � �;%/(G$%� <�/( (Chen, Shi, 2003).

�#&%�"&(�'*% /"''*% � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" # ��?#-
";B'�1 ��<"'#,"?## >�;%�!# ��"'/&" /���;B'� �!(/'*. �,�%�&'�, )&� 7;%-
�%'&"�'*% �&�(!&(�'*% “=)%1!#” � >��%;%'#=+ 7&�<� �#/" >�%/�&"�;=G&
��A�1 �%�%1'*% <�(>>*, ���&�=$#% #, 5–20 ���A%1. � '")";% �%,�'" �",-
�'�D%'#= (!�'%? �"�&" — ">�%;B, �"�#', 1986) ���&"� �%�%1'*+ <�(>>
�<�"'#)#�"%&�= >%�%,#���"�J#�# ���A=�# (�"�%? � �/'�1 #;# '%�!�;B-
!#�# �"�!"�#), " >�,/'%% ! '#� >�#��%/#'=%&�= >�&���&��, �A*)'� /�"
#;# &�# �*��/!" �%<�;%&�! (Zhang, Zhong, 1981; Fang, Sun, 1991). ��;�/-
'=!, ��D/%''*1 �%�'�1 # � '")";% ;%&", �"��%;=%&�= /� '"�&(>;%'#= >�;�-
��1 ,�%;��&#, '� /%&%'*J#, ��D/%''*% � #G;%-"�<(�&%, ��&"%&�= � ���&"-
�% �%�%1'*+ <�(>> /� �%�'* (Fang, Sun, 1991; Wan et al., 1999, ?#&. >� Yu et
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al., 2004). � !�'?% �%,�'" �",�'�D%'#= '%!�&��*% !�(>'*% �%�%1'*% <�(>-
>* �"�>"/"G&�= '" �%;!#% ,#����)'*% <�(>>#���!#, � ���&"� !�&��*+
��<(& ��1&# ���A# #, ���%/'#+ �%�%1. �/'"!� ��'��'(G �"��( ,#����)-
'*+ <�(>>#����! ���&"�;=G& '%�"�>"�J#%�= �%�B#, # �%D/( );%'"�# &"-
!#+ �%�%1 >�//%�D#�"G&�= >�%#�($%�&�%''� &�;%�"'&'*% �,"#���&'�-
J%'#= (Wan et al., 2002).

��;%�*% #��;%/��"'#=, >���%/%''*% � ��'<�;## (Zöphel, 1999), ��#/%-
&%;B�&�(G&, )&� � ���&"� ,#����)'*+ <�(>>#����! �+�/#& �& 4 /� 24 ���A%1
(� ��%/'%� 12±4, n=96), # !"D/"= <�(>>#���!" ,"'#�"%& �AJ#�'(G '��( �
,">"�"�# !���". � ">�%;%, � '")";�� �)%�%/'�<� �%,�'" �",�'�D%'#=, ,#-
����)'*% <�(>>#���!# �"�>"/"G&�=, )%�( �>���A�&�(%& (�%;#)%'#% )"�-
&�&* "<�'#�&#)%�!#+ �,"#��/%1�&�#1 �%D/( �,���;*�# ���A=�# (Wan et
al., 2002).

�#�&%�( �>"�#�"'#1 ( >�;%�!# ��"'/&" �)#&"G& ��'�<"�'�1 #;# >�-
;#<#'#)%�!�1 (>�;#<"�'�1): � !"D/�1 �%�%1'�1 <�(>>% � �",�'�D%'##
()"�&�(%& %/#'�&�%''*1 �,���;*1 �"�%?, �>"�#�"G$#1�= � �/'�1 #;#
'%�!�;B!#�# �"�!"�# (Shi et al., 1998; Wan et al., 1998; Zöphel, 1999; Yu, Fang,
2003; Yu et al., 2004). �,A%<"'#% #'A�#/#'<" ," �)%& �<�"'#)%'#= �",�'�D%-
'#= �%D/( ��/�&�%''*�# ���A=�# /;= 7&�<� �#/", >�-�#/#���(, '% +"�"!-
&%�'�. �� !�"1'%1 �%�%, � '%��;% �&�%)%'* �;()"# ��D/%'#= >�&���&�" �
>"�"+, ���&�=$#+ #, �"&%�# # �*'", �&?" # /�)%�#, A�"&" # �%�&�*. �"!
>�!",*�"G& 7!�>%�#�%'&*, ��/�&�%''*% ���A# (�>%J'� �",�'�D"G&�= �
45.2% �;()"%� (���%'!�, �">�";%, 2003).

�",�'�D"G$#%�= �"�!# '%�%/!� D#�(& � �/'�1 <'%,/���1 '��%, # �,���-
;*% �"�?* ��'�>�;#,#�(G& >�/�A'*% <�(>>#���!# �"��!, �+�"'== &%�-
�#&��#G ��!�(< ,"'#�"%��1 #�# '��*.

� "�<(�&%, � �!�')"'#%� �%,�'" �",�'�D%'#=, �,���;*% �"�?* >%�%�&"-
G& �+�"'=&B &%��#&��#G. � 7&� D% ��%�= �,���;*% �"�!# # >�/���J#% �%-
<�;%&!# '")#'"G& ,">"�"&B !��� '" ,#�( # �+�"'=&B &%��#&��#G � ,">"�"�#
!���" (>�#A;#,#&%;B'� � �"/#(�% 25 � �& '��*). �($%�&���"'#% �;�D'*+
�%�%1'*+ <�(>> ( >�;%�!# ��"'/&" '%!�&��*% "�&��* (� )"�&'��&#, Zöphel,
1999) �AU=�'=G& '%�A+�/#���&BG ����(D%'#= �;�D'*+ ,#����)'*+ '�� �
,">"�"�# !����� /;= >%�%D#�"'#= '%A;"<�>�#=&'�<� ,#�'%<� >%�#�/".

�#�&%�" #�>�;B,��"'#= >���&�"'�&�" # ��?#";B'"= ��<"'#,"?#= ( >�-
;%�!# ��"'/&" >�/��A'� #,()%'* >�# '"A;G/%'#=+ ," #�!(��&�%''*�#
<�(>>#���!"�# � �&!�*&*+ ��;B%�"+ >;�$"/BG 400 �2 (������, 2001",
2002A, 2003A). � 2000 <. >���%;# >%��*1 ?#!; '"A;G/%'#1 ," <�(>>#���-
!�1 ��;�/*+ ���A%1 (5 �"�?�� # 3 �"�!#) #, &�%+ �",'*+ �*��/!��, �*>(-
$%''*+ � ��;B%�( � ��,�"�&% 2–2.5 �%�=?". "A;G/%'#= >����/#;# � 25
"�<(�&" >� 20 �!&=A�=. �%�%, &�# '%/%;# >��;% '")";" '"A;G/%'#1 � ��;B-
%�( >�/�"/#;# %$% >"�( '%,'"!��*+ ���A%1 (�"�?" # �"�!() � ��,�"�&% 2.5
�%�=?".
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� �"��<� '")";" '"A;G/%'#1
��% ��;�/*% ���A# �AU%/#'#;#�B
� �/'( <�(>>( # 7!�>;("&#���";#
�A$#1 “()"�&�! �A#&"'#=” � >"��1
<'%,/��*+ '�� (�#�. 5.1.3.1), �A;#,#
!�&��*+ �'# >����/#;# A�;BJ(G
)"�&B ��%�%'# � >%�#�/* "!&#�'�-
�&#. �"�" ���A%1, �*>($%''*+ � ��-
;B%�( >�,/'%%, (D% )%�%, '%�!�;B-
!� )"��� >�#��%/#'#;"�B ! ��'��-
'�1 <�(>>%, >�# 7&�� >��=�;%'#=
�&!�*&�1 "<�%��## �&�(&�&���";#.
��%;%'#% >"�* '%,'"!��*+ ���A%1
� ��;B%�( '% >��;#=;� '# '" +"�"!-
&%� #�>�;B,��"'#= >���&�"'�&�",
'# '" �&�(!&(�( �,"#���&'�J%'#1
� ��;B%�'�1 <�(>>#���!%. � ��=,#
� 7&#� /"''*%, >�;()%''*% '" '"-
)";B'�� 7&">% (/� ��%;%'#= /�>�;-
'#&%;B'�1 >"�* ,�%�B!�� � ��;B%-
�(), �AU%/#'#;# � /"''*�# >��;%-
/(G$#+ '"A;G/%'#1.

�#�&%�" #�>�;B,��"'#= >��-
�&�"'�&�" � �#/% �"�>�%/%;%'#=
“,�' "!&#�'��&#” ���A%1 � �"!�#-

�";B'*� !�;#)%�&��� �%<#�&�"?#1 � !�"/�"&"+ ��;B%�* � <'%,/��*�# '�-
�"�# (� '#D'%1 ;%��1 )"�&#, �#�. 5.1.3.1), ��&"�";"�B '%#,�%''�1 '" >��&=-
D%'## ��%<� >%�#�/" '"A;G/%'#1 � 2000 <. �;%/(%& �&�%&#&B, )&� '"+�/#�-
J#%�= >�/ '"A;G/%'#%� ���A# #�>�;B,��";# '% ��G >;�$"/B ��;B%�*. �'"-
)#&%;B'(G )"�&B ��;B%�* (>�#A;#,#&%;B'� �/'( &�%&B) �'# >��%$";# '%�%-
<(;=�'�, " '" ��&";B'�1 >;�$"/#, ,"'#�"�J%1 &"!D% '% �%'%% �/'�1 &�%&#
��;B%�*, '% A*;� ,"�%<#�&�#���"'� '# �/'�<� ,"+�/" ,�%�B!�� # '#!"!#+
�;%/�� #+ /%=&%;B'��&#. �"!#� �A�",��, �%;#)#'" “()"�&!" �A#&"'#=” ��-
;B%�'�1 <�(>>#���!# A*;" �%'BJ% �A$%1 >;�$"/# ��;B%�* # '% >�%�*-
J";" 300 �2, " >;�$"/B '"#A�;%% "!&#�'� #�>�;B,(%��<� “=/�"” ���&"�;=;"
>�#A;#,#&%;B'� 150 �2.

#,!#% �%;#)#'* ���� (&"A;. 5.1.3.1), ;#JB '%,'")#&%;B'� >�%�*J"-
G$#% �#'#�";B'�% ,'")%'#% (0.5), ��#/%&%;B�&�(G&, )&� ��'�>�;#,"?#=
#'/#�#/(";B'*+ ()"�&!�� ��;�/*+ ���A%1 >�"!&#)%�!# �&�(&�&���";".

�(/= >� �'%J'#� >�#,'"!"�, ��% '"+�/#�J#%�= � ��;B%�% ,�%�B!# ��-
&"�";#�B '%>�;���,�%;*�# /� <;(A�!�1 ��%'#. �&'��#&%;B'� (�%;#)%'-
'*�# A*;# �%�%''#!# ;#JB ( �"��<� �&"�J%<� #, �"�?��, �/'"!� '#!"-

�#�. 5.1.3.1. �"�>�%/%;%'#% “,�' "!&#�-
'��&#” � <�(>>% ��;�/*+ ���A%1 >�;%�-
!# ��"'/&", Lasiopodomys brandti, � ��-
;B%�% 20�20 �. �%<%'/" ! J&�#+��!% —
)#�;� �%<#�&�"?#1 ���A%1 � !�"/�"&"+
��;B%�*: 1 — 1–4, 2 — 5–10, 3 — 11–50,
4 — 51–100, 5 — >100, 6 — ��'��'*%
�*+�/* #, '��.
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!#+ >�#,'"!�� �",�'�D%'#= ," �%�B >%�#�/ '"A;G/%'#1 '% �&�%)%'�,  # 7&�,
>�-�#/#���(, �AU=�'=%&�= ,"/%�D!�1 >�;���<� ��,�%�"'#= ��;�/*+ ���-
A%1, ��D/%''*+ ;%&�� (Chen, Shi, 2003).

� �%�'% 2001 <. (>��;% ,#���!# � ��;B%�%) )#�;� ���A%1 ��!�"&#;��B /�
)%&*�%+, " ! '")";( �)%�%/'�<� ?#!;" '"A;G/%'#1 (� 15 ">�%;= 2001 <.)
��&";"�B &�;B!� �/'" >"�" — �"�!" ' 3 # �"�%? ' 10. ��&";B'*% ,�%�B!#
>�<#A;#, '% �*/%�D"� �A��&�%'#= �'(&�#<�(>>��*+ �&'�J%'#1, +"�"!-
&%�'�<� /;= '")";" �%,�'" �",�'�D%'#=. �%�%/ �)%�%/'*� ?#!;�� '"A;G-
/%'#1 � ��;B%�( �*>(�&#;# %$% &�# >"�* �,���;*+ ���A%1, &"! )&� �@��-
�#���";"�B '��"= #�!(��&�%''"= <�(>>#���!" (4 �"�?" # 4 �"�!#), ," !�&�-
��1 �%;# �#�&%�"&#)%�!#% '"A;G/%'#= /� 26 �"= (I >%�#�/).

" >��&=D%'## I >%�#�/" �"�!# >�)&# '% !�'&"!&#���";# /�(< � /�(-
<�� (,"�%<#�&�#���"'� ;#JB �/'� "<�%��#�'�% �,"#��/%1�&�#%) # ,"'#�"-
;# >�"!&#)%�!# #,�;#���"''*% ()"�&!# �A#&"'#= >� >%�#�%&�( ��;B%�*.
��'&"!&* �%D/( �"�?"�# �&�%)";# '%�/'�!�"&'�; � �=/% �;()"%� �'# A*;#
�#��;GA#�*�#, '� )"$% "<�%��#�'*�#. �'#?#"&���� "<�%��#�'*+ !�'-
&"!&�� �*�&(>"; %/#'�&�%''*1 >%�%,#���"�J#1 � ��;B%�% �"�%? ' 10.
�' ���A�/'� >%�%�%$";�= >� ��%1 ��;B%�%, ," #�!;G)%'#%� ?%'&�";B'�1
)"�&#, </% �/#' #, >�/�"D%''*+ �"�?�� ,"'#�"; '%A�;BJ�1 �+�"'=%�*1
()"�&�! >;�$"/BG �!�;� 20 �2. 
�" /�(<#+ �"�?" /%�D";#�B ��%�&%, '%
#�%;# ��A�&�%''�1 &%��#&��## # �!�*�";#�B �� ��%�%''*+ '��"+ '" ()"-
�&!% �"�?" ' 10. "#A�;%% �%<(;=�'*% �,"#��/%1�&�#= >��#�+�/#;# �%D/(
�",'�>�;*�# ���A=�#. �+ �>%!&� A*; J#��!#� — �& '%1&�";B'*+ /� "<-
�%��#�'*+, � ,"�#�#���&# �& �%�&" ��&�%)# # >�;" >"�&'%���. �� �'�-
<#+ �;()"=+ #'#?#"&��"�# "<�%��#�'*+ !�'&"!&�� �*�&(>";# �"�!#.

� !�'?( I >%�#�/" A�;BJ"= )"�&B ���A%1, '"+�/#�J#+�= >�/ '"A;G/%-
'#%�, #�)%,;", # � ��;B%�% ��&";#�B /�" �"�?", � &�� )#�;% '"#A�;%% "<-
�%��#�'*1 �"�%? ' 10, # �/'" �"�!". ��#)#'* #�)%,'��%'#= ,�%�B!��
��&";#�B '% �>�;'% =�'*�#. �!��%% ��%<�, �'# >�<#A;#, '% �*/%�D"� �&�%�-
�" #,-," )"�&*+ "<�%��#�'*+ !�'@;#!&��.

�"A;#?" 5.1.3.1. ��7@@#?#%'&* #�!;G)#&%;B'�<� #�>�;B,��"'#= >���&�"'-
�&�" (����, M±m) � ��;B%�'�1 <�(>>#���!% ��;�/*+ ���A%1 Lasiopodomys
brandti >�# >�>"�'�� ��"�'%'## (� /#"/"+)


#"/* # #+ )#�;� (n) ����

�"�?*-�"�?* (n=30) 0.579±0.015

�"�?*-�"�!# (n=48) 0.587±0.011

�"�!#-�"�!# (n=12) 0.585±0.025
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26 �"= ('")";� II >%�#�/" '"A;G-
/%'#1) � ��;B%�( �*>(�&#;# /�%
>"�* >%�%,#���"�J#+ ,�%�B!��
(�"�?* ' 2 # ' 5, �"�!# ' 1 # '
19), " �"�?" ' 10, !"! '"#A�;%% "<-
�%��#�'�<�, #,U=;#. �"!#� �A�",��,
�� II >%�#�/% '"A;G/%'#1 (/� 27
#G'=) � ��;B%�% '"+�/#;#�B &�#
>"�* �,���;*+ ���A%1, � &�� )#�;%
>"�", '"+�/#�J"=�= >�/ '"A;G/%'#-
%� � I >%�#�/% (�"�%? ' 6 # �"�!"
' 12). ��;%�!# (�>%J'� �",�'�D"-
;#�B. � '")";% #G'= '" >��%�+'��&B
�*J%; ��;�/'=!, ��/#�J#1�= (
�"�!# ' 1, !�&��"= A*;" A%�%�%'-
'�1 >%�%/ >�/�"/!�1, " >�,/'%% — #
( /�(<#+ �"��!.

 �&�(!&(�" #�>�;B,��"'#= >��-
�&�"'�&�" ( �"��!, �;�D#�J"=�= !
�%�%/#'% II >%�#�/", >�!","'" '" �#�
5.1.3.2. �'/#�#/(";B'*% ()"�&!# �"-
��! /"D% � (�;��#=+ ��;B%�* ��&"-
�";#�B >�;'��&BG �",�A$%''*�#.
��"'#?* ()"�&!�� �"�?�� ' 2 # '

6 >�"!&#)%�!# ���>"/";# � <�"'#?"�# ()"�&!�� �"��! ' 1 # ' 12, ���&�%&-
�&�%''�. �"�%? ' 5 ���A�/'� >%�%�%$";�= >� ��%1 ��;B%�%, �/'"!� A�;B-
J(G )"�&B ��%�%'# >����/#; '" ()"�&!% �"�!# ' 19.

� 27 #G'= >� 2 "�<(�&" � '"A;G/%'#=+ A*; �/%;"' >%�%�*�. � '")";(
�)%�%/'�<� (III) >%�#�/" '"A;G/%'#1 � ��;B%�'�1 <�(>>#���!% ��&";#�B
&�;B!� /�" �,���;*+ ,�%�B!": �"�%? ' 5 # �"�!" ' 19. �"�%? ' 2 #�)%, �
>%�%�*�% �%D/( II # III >%�#�/"�#. �,���;*% �"�!# ' 1 # ' 12 >�<#A;# �
'")";% "�<(�&" >��;% �)%�%/'�<� �&;��" /;= >�/'��;%'#= #+ �%&�!.

� III >%�#�/% (�� 2 "�<(�&" >� 20 �%'&=A�=) >�/ '"A;G/%'#%� '"+�/#-
;#�B /�" �*��/!" �%<�;%&�!, ��D/%''*+ �"�!"�# ' 1 # ' 12 (� �A$%1
�;�D'��&# 6 �"�?�� # 5 �"��!), " &"!D% �%�%1'"= <�(>>" � ���&"�% >"�*
�,���;*+ ���A%1 (�"�%? ' 5 # �"�!" ' 19) # #+ >�&���&�" — 11 �%<�;%&�!
#, /�(+ �*��/!��, � &�� )#�;% 4 �"�?" # 7 �"��!. �%��*1 �*��/�! � 7&�1
�%�B% �*J%; '" >��%�+'��&B � '")";% #G;=, �&���1 — � "�<(�&%. ���;%
<#A%;# /�(+ �,���;*+ �"��! >���&�"'�&�%''"= �&�(!&(�" ��;B%�'�1 <�(>-
>#���!# #,�%'#;"�B, '� '%,'")#&%;B'�.

�!&#�'��&B �,���;�<� �"�?" ' 5 A*;" ����%/�&�)%'" '" ()"�&!%, ,"-
'#�"%��� �"�!�1 ' 19 # %% >�&���&���. 
�" �*��/!" �%<�;%&�!, ��&"�-

�#�. 5.1.3.2. �&�(!&(�" #�>�;B,��"-
'#= >���&�"'�&�" �,���;*�# �"�!"-
�# >�;%�!# ��"'/&", Lasiopodomys
brandti, � ��;B%�% 20�20 �. 
"''*%
�%<#�&�"?#1 ���A%1 � !�"/�"&"+ ��-
;B%�* �A�"A�&"'* � >���$BG !��-
>BG&%�'�1 >��<�"��* SURFER
4.03. �*��!"= >;�&'��&B !�'?%'&�#-
)%�!#+ ;#'#1 (!",*�"%& '" ?%'&�*
"!&#�'��&# ���A%1.
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J#+�= A%, ��/#&%;%1, �AU%/#'#;#�B � �/'( <�(>>( # ,"'#�";# �A$#1 ()"-
�&�! �A#&"'#=, >;�$"/B !�&���<� '%�'�<� ��!�"&#;"�B ! !�'?( '"A;G/%-
'#1. � 7&�1 �AU%/#'%''�1 <�(>>% ��;�/*% ,�%�B!# ���A�/'� >%�%�%$"-
;#�B >� ��%�( ,"'#�"%���( ()"�&!( �A#&"'#=, +�&= # ��+�"'#;# >�#�=-
,"''��&B ! �",'*� <'%,/��*� '��"�. �"!#� �A�",��, � III >%�#�/% >��-
�&�"'�&�� ��;B%�* A*;� >�/%;%'� '" /�% '%�"�'*% )"�&#: �/'( (A(;BJ(G
>� >;�$"/#) ,"'#�";" �AU%/#'%'-
'"= <�(>>#���!" �%<�;%&�!, /�(<(G
(�%'BJ(G) — �%�%1'"= <�(>>"
�"�?" ' 5 # �"�!# ' 19. 
� !�'?"
'"A;G/%'#1 �A% ���%/�&�(G$#%
<�(>>#���!# "!&#�'� �+�"'=;# ,"-
'#�"%�*% ()"�&!# �A#&"'#=, # �&%-
>%'B #+ >%�%!�*�"'#= A*;" �&'�-
�#&%;B'� '%A�;BJ�1. " �#�. 5.1.3.3.
>�!","'" �#�&%�" #�>�;B,��"'#=
>���&�"'�&�" ��;B%�* '" >�#�%�%
�*A���)'*+ ���A%1, '"#A�;%% "!-
&#�'*+ � �+�"'% &%��#&��##. ��!"-
,"&%;# �&%>%'# ��'�>�;#,"?##
()"�&!�� �A#&"'#= >�#�%/%'* � &"A-
;#?% 5.1.3.2.

�%;#)#'* ���� ��#/%&%;B�&�(-
G&, )&� ,�%�B!#, �AU%/#'%''*% � �%-
�%1'*% >"�*, ��'�>�;#,#�(G& >��-
�&�"'�&�� � >�%/%;"+ �A$%<� ()"�&!"
�A#&"'#= � '"#�%'BJ%1 �&%>%'#, "
�,���;*% �",�'�D"G$#%�= �"�!# —
� '"#A�;BJ%1.

� +"�"!&%�% �&'�J%'#1 �%D/(
���A=�#-���%/=�# >���<"G& �(-
/#&B <#�&�<�"��* '" �#�. 5.1.3.4. ��
�,"#��/%1�&�#=+ �,���;*+ ���A%1
�/'�<� >�;" >�%�A;"/";# 7;%�%'-
&* "<�%��#�'�<� >��%/%'#= (60–
62%). � �",'�>�;*+ >"�&'%��� )"-
�&�&" "<�%��#�'*+ !�'&"!&�� A*;"
�($%�&�%''� �%'BJ%1 — 20–25%.

����&�"'�&�%''�% �A���A;%-
'#% # >�%�A;"/"'#% "<�%��#�'*+
�,"#��/%1�&�#1 �%D/( �,���;*�#
���A=�# �/'�<� >�;" >�,��;=G&

�#�. 5.1.3.3. �&�(!&(�" #�>�;B,��"'#=
>���&�"'�&�" �,���;*�# # >�;(�,���;*-
�# ���A=�# >�;%�!# ��"'/&",
Lasiopodomys brandti, � ��;B%�% 20�20
�. ��(>>" �%<�;%&�!: ' ' 21, 33, 35, 37.
�%�%1'"= <�(>>": �"�%? ' 5, �"�!" '
19, �%<�;%&!# ' 18 # ' 40. ��&";B'*%
�A�,'")%'#= !"! '" �#�. 5.1.3.2.
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�/%;"&B �*��/, )&� ( '#+ (�&"'"�;#�"G&�= �&'�J%'#= &%��#&��#";B'�<�
/��#'#���"'#=, A;"<�/"�= !�&��*� >�//%�D#�"%&�= >���&�"'�&�%''"= #,�-
;=?#= �%�%1'�-<�(>>��*+ ()"�&!��. ��# 7&��, �/'"!�, ��+�"'=%&�= ��,-
��D'��&B �%<(;=�'*+ �#��;GA#�*+ �,"#��/%1�&�#1 �%D/( �,���;*�#
�",'�>�;*�# ���A=�# #, ���%/'#+ �%�%1'*+ <�(>>.

"A;G/%'#=, '")"&*% ;%&�� 2000 <. # >��/�;D%''*% � 2001 <., >�,��;#-
;# >���;%/#&B <%'%,#� �,"#���&'�J%'#1 � ��;B%�'*+ <�(>>#���!"+ >�-
;%�!# ��"'/&" '" >��&=D%'## <�/���<� �%>��/(!&#�'�<� ?#!;". ��(>>"
'%>�;���,�%;*+ �%<�;%&�!, ( !�&��*+ '% A*;� "<�%��#�'*+ �,"#��/%1-
�&�#1 # >�;'��&BG �&�(&�&���";" ��'�>�;#,"?#= #'/#�#/(";B'*+ ()"�&-

!��, �"�>";"�B >��;% ����%-
�&'�1 ,#���!# � �%,(;B&"&%
�A��&�%'#= �&'�J%'#1 �
'")";�� �%�%''%<� �",�'�-
D%'#=. �%�'�1 2001 <. #,
��%1 <�(>>#���!# �*D#;"
&�;B!� >"�" ���A%1. 
�>�;-
'#&%;B'� �*>($%''*% �
��;B%�( �,���;*% >%�%,#-
���"�J#% ,�%�B!# �",/%;#-
;#�B '" �%�%1'*% >"�*, ,"-
'=�J#% �A���A;%''*% ()"-
�&!# �A#&"'#=. � 7&�& >%�#-
�/ �,"#���&'�J%'#= �%D-
/( ���A=�# �/'�<� >�;"
>��=�;=;#�B, >�%#�($%-
�&�%''�, � "<�%��#�'�1
@���% ;#A� � �#/% �,"#�-
'�<� #,A%<"'#= !�'&"!&��.

�"A;#?" 5.1.3.2. �%;#)#'* !�7@@#?#%'&�� #�!;G)#&%;B'� #�>�;B,(%��<�
>���&�"'�&�" (����, M±m) ( >�;%�!# ��"'/&", Lasiopodomys brandti, �
��;B%�"+

 �%D/( �%�%1'*�# <�(>>"�# �'(&�# �%�%1'*+ <�(>>

�"�?* �"�!# �"�?* �"�!#

0.95±0.02 0.97±0.01 0.64±0.01 0.65±0.02
(n=14) (n=18) (n=25) (n=34)

n — )#�;� ��"�'#�"%�*+ /#"/.

�#�. 5.1.3.4. ���&'�J%'#% �",;#)'*+ @��� �,"#-
��/%1�&�#1, #'#?##���"''*+ ���A=�#-���%/=�#
� ��;B%�'*+ <�(>>#���!"+ >�;%�!# ��"'/&",
Lasiopodomys brandti, � �/'�>�;*+ # �",'�>�;*+
/#"/"+. �,"#��/%1�&�#=: I — "<�%��#�'*%, II —
#,A%<"'#% !�'&"!&��, III — �#&(";#,��"''*% "<�-
'#�&#)%�!#%, IV — �#��;GA#�*%.
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�",�'�D"G$#%�= �"�!# ,"'#�";# �&'��#&%;B'� '%A�;BJ#% # >�;'��&BG
�A���A;%''*% ()"�&!# �A#&"'#=. �(/= >� +"�"!&%�( #+ �,"#��/%1�&�#1,
�&'�J%'#= �%D/( �"�!"�# �;%/(%& �&'%�&# ! &%��#&��#";B'��( /��#'#-
���"'#G.

��/�A'*% �,"#���&'�J%'#= +"�"!&%�'* # /;= �"�?��, �/'"!� �<�"'#-
)%''�% >���&�"'�&�� ��;B%�* '% >�,��;=;� (D#�"&B�= ��%�&% +�&= A* /�(�-
&�%� �,���;*� ���A=� 7&�<� >�;", !�&��*% � %�&%�&�%''*+ >�>(;=?#=+,
>�-�#/#���(, ,"'#�"G& A�;%% !�(>'*% ()"�&!# �A#&"'#= � ��"�'%'## �
�"�!"�#. �!��%% ��%<�, #�%''� >� 7&�1 >�#)#'% ! !�'?( !"D/�<� #, &�%+
>%�#�/�� '"A;G/%'#1 � ��;B%�% ��&"�";�= &�;B!� �/#' �,���;*1 �"�%?.

�,�%�&'�, )&� �%�'�1 # � >%���1 >�;��#'% ;%&" �,���;*% �"�?* �+�"-
'=G& &%��#&��#G, ,"'#�"%�(G �%�%1'�1 <�(>>�1, �/'"!� ! !�'?( ;%&"
�'# (�&(>"G& @('!?## �+�"'* &%��#&��## �,���;*� �"�!"� # >�/���J%-
�( ��;�/'=!(, )&�, >�-�#/#���(, ��=,"'� � '")";�� ,">"�"'#= !�����
(Zöphel, 1999). "A;G/%'#= ," ��;B%�'*�# <�(>>#���!"�# �>�;'% ��<;"�(-
G&�= � 7&#� �*��/��.

� +"�"!&%�% �&'�J%'#1 � �%�%1'*+ <�(>>"+ ��D'� �(/#&B >� /"''*�,
>�#�%/%''*� � &"A;#?% 5.1.3.3. �,"#��/%1�&�#= �%D/( /%&%'*J"�#, ��-
/#�J#�#�= ( �/'�1 #, �"��! (' 1), A*;#, � ��'��'��, �#��;GA#�*�#,
�/'"!� (D% � �"��� �"''%� ��,�"�&% ( '#+ ,"�%<#�&�#���"'* 7;%�%'&*
�#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%/%'#=, � &�� )#�;% >�#'(/#&%;B-
'*% )#�&!# (n=7). ��'&"!&* � ���A=�#-��/#&%;=�# A*;# �%/!#�# # �#��-

�"A;#?" 5.1.3.3. �#�;� �,"#��/%1�&�#1, #'#?##���"''*+ /%&%'*J"�# (�
��,�"�&% /� 6 '%/%;B) # �,���;*�# ���A=�# � ��;B%�'*+ <�(>>#���!"+
>�;%�!# ��"'/&", Lasiopodomys brandti

�,"#��/%1�&�#= ��'&"!&* �%D/( ��'&"!&* ��'&"!&*
/%&%'*J"�#  /%&%'*J%1, �,���;*+

"/�%���"''*% ���A%1,
�,���;*� "/�%���"''*%

'%,'"!��*� '%,'"!��*�
���A=�  /%&%'*J"�

�#��;GA#�*% 20 9 19

�#&(";#,��"''*%
"<�'#�&#)%�!#% 7 1 0

�<�%��#�'*% 0 2 1

�,A%<"'#%
!�'&"!&�� 1 21 1
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;GA#�*�# (� ��'��'��, �,"#�'�% �A'G+#�"'#%, n=9). �"�%<#�&�#���"'*
&"!D% �,"#��/%1�&�#= /%&%'*J%1 � /�(<#�# �,���;*�# ���A=�#, <;"�-
'*� �A�",��, � �"�?�� ' 5, >��%$"�J#� ()"�&�! �"�!# ' 1. �,���;*%
���A# >�# ��&�%)% � )(D#�# /%&%'*J"�# �<�"'#)#�";#�B, � ��'��'��, #+
�A'G+#�"'#%�. �"�%<#�&�#���"' %/#'�&�%''*1 "<�%��#�'*1 !�'&"!& ("&"-
!"), #'#?#"&���� !�&���<� A*;" �"�!" ' 19, ,"�&#<J"= /%&%'*J" '" <�"-
'#?% ���%<� ()"�&!". � /�(<�� �;()"% 7&" D% �"�!" �A�"&#;"�B � A%<�&��
>�# ��&�%)% � /%&%'*J%� '" “)(D�1” &%��#&��##. ��# ��&�%)% � '%,'"!�-
�*�# �,���;*�# ���A=�# /%&%'*J# )"$% ��%<� �A�"$";#�B � A%<�&��, '�
� '%!�&��*+ �;()"=+ �A'G+#�";# “)(D"!��”. � /�(+ �;()"=+ ,"�%<#�&�#-
���"'* "&"!# /%&%'*J%1 '" �,���;*+ ���A%1.

� "�<(�&%-�%'&=A�% (III >%�#�/ '"A;G/%'#1) "!&#�'��&B %/#'�&�%''�<�
�,���;�<� �"�?" ' 5 A*;" ����%/�&�)%'" '" ()"�&!%, ,"'#�"%��� �"�-
!�1 ' 19 # %% >�&���&���. � �AU%/#'%''�1 <�(>>% �%<�;%&�! '"#A�;%%
"!&#�'� �+�"'=;# &%��#&��#G ,�%�B!# �&"�J%1 ��,�"�&'�1 !"&%<��## (#,
�*��/!" �"�!# ' 1), � &�� )#�;% &�# �"�?" # �"�!". � �%�%1'�1 <�(>>% �
>"��1 �,���;*+ ���A%1 # ��;�/'=!�� � �+�"'% &%��#&��## ;#/#���";#
�,���;"= �"�!" ' 19 # )%&*�% ��;�/*+ ���A# #, �&"�J%<� �*��/!", � &��
)#�;% &�# �"�!# # �/#' �"�%?. �,���;*1 �"�%? ' 5 '% >�#'#�"; ()"�&#=
� �+�"'% &%��#&��##. ��;%% &�<�, �', +�&= # !�"1'% �%/!�, >��%$"; ���%/-
'#1 ()"�&�!, #,A%<"= ��&�%) �� �&"�J#�# �%<�;%&!"�#, '� �#�'� �A$";�=
� �;"/J#�#. �<� !�'&"!&* � �"�!�1 ' 19 A*;# �%/!#�#: ,"@#!�#���"'�
���%�B ��&�%), !�</" �A" ,�%�B!" �<�"'#)#;#�B �A'G+#�"'#%� /�(< /�(<",
# %/#'�&�%''"= >�#'(/#&%;B'"= )#�&!", #'#?#"&���� !�&���1 A*; �"�%?
' 5.

�" �%�B III >%�#�/ '"A;G/%'#1 ,"�%<#�&�#���"'� 467 �'(&�#<�(>>��*+
�,"#��/%1�&�#1. ��# ��"�'%'## <�(>>* �%<�;%&�! � �%�%1'�1 <�(>>�1
/��&��%�'*+ �",;#)#1 >� )"�&�&"� #'#?##���"''*+ !�'&"!&�� '% �A'"�(-
D%'�. � >�/"�;=G$%� A�;BJ#'�&�% (/� 87%) �'# A*;# �#��;GA#�*�# (�
��'��'��, '",�-'",";B'*% !�'&"!&* # �A'G+#�"'#% >"�&'%�"). �#&(";#,�-
�"''*% "<�'#�&#)%�!#% �,"#��/%1�&�#= (/� 22%) A*;# >�%/�&"�;%'* >�%-
#�($%�&�%''� >�#'(/#&%;B'*�# )#�&!"�# # A�!�#���"'#%�. �,A%<"'#%
!�'&"!&�� �&�%)";# �%/!� (7&�& >�!","&%;B ���&"�;=; � ��%/'%� 1.7%), "
"<�%��#�'*% �,"#��/%1�&�#= �'(&�# <�(>> ���A$% '% ,"�%<#�&�#���"'*.

#,!#% �%;#)#'* #'/%!��� "�#��%&�## �'(&�#<�(>>��*+ �,"#��/%1-
�&�#1  (&"A;. 5.1.3.4) (!",*�"G& '" �&�(&�&�#% >�#,'"!�� =�!� �*�"D%'-
'�1 #%�"�+##. � <�(>>% �%<�;%&�! ���A# �&"�J%<� ��,�"�&" '"+�/#;#�B �
?%'&�% �'#�"'#= /�(<#+ );%'�� <�(>>*, ���A%''� �"�%? ' 33 (#'/%!�
/��#'#���"'#= � �#��;GA#�*+ �,"#��/%1�&�#=+ ID = 0.48) # �"�!" ' 35
(ID = 0.46). � �%�%1'�1 <�(>>% >� 7&��( >�!","&%;G ;#/#���"; ��;�/�1
�"�%? ' 50 (ID = 0.51), &�</" !"! �,���;"= �"�!" ' 19 ,"'#�";" IV �%�&�
(ID = 0.41), " �,���;*1 �"�%? ' 5 — �/'� #, >��;%/'#+ �%�& (ID = 0.30). �
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�#&(";#,��"''*+ "<�'#�&#)%�!#+ �,"#��/%1�&�#=+ � <�(>>% �%<�;%&�! ;#-
/#���"; ��% &�& D% �"�%? ' 3 (ID = 0.38), " � �%�%1'�1 <�(>>% — ��;�/"=
�"�!" ' 49 (ID = 0.39) # ��;�/�1 �"�%? ' 18 (ID = 0.38). �,���;*% ���A#
�($%�&�%''� (�&(>";# ��;�/*� (�"�!" ' 19, ID = 0.17; �"�%? ' 5, ID =
0.08) # ,"'#�";#, ���&�%&�&�%''�, V # IX �%�&" >� 7&#� >�!","&%;=�.

� +"�"!&%�% �'(&�#- # �%D<�(>>��*+ �,"#���&'�J%'#1 >���<"G& �(-
/#&B # ��?#�<�"��* (�#�. 5.1.3.5), '" !�&��*+ /;= >���&�&* >�!","'* '%
��% );%'* �%�%1'*+ <�(>>, " �*A���)'*% ���A#, �&;#)"�J#%�= '"#A�;%%
�*��!�1 ��?#";B'�1 "!&#�'��&BG.

" �#�. 5.1.3.6 >�!","'* ��?#�<�"��* �,"#��/%1�&�#1 �%D/( ,�%�B-
!"�# � �/'�1 #, �%�%1'*+ <�(>>, '"+�/#�J#+�= >�/ '"A;G/%'#%� � ;"A�-
�"&��'*+ (�;��#=+ � !;%&!% �",�%��� 1 �2. ��?#�<�"��* '"<;=/'� /%-
��'�&�#�(G& �&�(&�&�#% �*�"D%''�1 "�#��%&�## �,"#��/%1�&�#1 �%D-
/( );%'"�# �%�%1'�1 <�(>>*, )&� >�/&�%�D/"%& �*��/ �A �&�(&�&�## "A-
��;G&'*+ ;#/%���. �#��;GA#�*% �,"#��/%1�&�#= (�#�. 5.1.3.6, ) �&�%-
)%'* >�"!&#)%�!# �� ��%+ /#"/"+, >�#)%� ;#/#���";# � 7&#+ �,"#��/%1-
�&�#=+ '% �,���;*% ���A# (�"�%? ' 20 # �"�!" ' 21), #'/%!�* /��#'#��-
�"'#= !�&��*+ �/#'"!��* # �"�'* 0.48, " ��;�/*% ,�%�B!#, ��%/# !�&��*+
���A� �*/%;=;#�B �"�%? ' 28 (ID=0.62) # �"�!" ' 23 (ID=0.57). � �#&("-
;#,��"''*+ "<�'#�&#)%�!#+ �,"#��/%1�&�#=+ (�#�. 5.1.3.6, %) ;#/#���";"
��;�/"= �"�!" ' 23 (ID=0.57), �,���;*1 �"�%? ' 20 ,"'#�"; �&���% �%�&�
(ID=0.52), " �,���;"= �"�!" ' 21 — ��%<� ;#JB J%�&�% (ID=0.33).

�"A;#?" 5.1.3.4. �'/%!�* "�#��%&�## �,"#��/%1�&�#1 (M±m) � ��;B%�-
'*+ <�(>>#���!"+ >�;%�!# ��"'/&", Lasiopodomys brandti, � ,"�#�#���&#
�& <�(>>���1 >�#'"/;%D'��&# ���A%1

�,"#��/%1�&�#= �,���;*% ���A#-���%/# �%�%1'*% <�(>>*
�"�?* �"�!# �"�?* �"�!#

�#��;GA#�*% – – 0.61±0.01 0.64±0.01
(n=41) (n=53)

�#&(";#,��"''*% 0.64±0.04 0.60±0.05
(n=4) (n=4) – –

�<�%��#�'*% – – 0.68±0.01 0.68±0.02
(n=24) (n=14)

�,A%<"'#% – 0.71±0.06
!�'&"!&�� (n=2) – –

n — )#�;� �";#/'*+ /#"/.
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�#�. 5.1.3.5. ��?#�<�"��* �,"#��/%1�&�#1 �%D/( >�;%�!"�# ��"'/&",
Lasiopodomys brandti, � ��;B%�% � III >%�#�/%.  — �#��;GA#�*% !�'&"!&* (n=117),
% — �#&(";#,��"''*% "<�'#�&#)%�!#% �,"#��/%1�&�#= (n=9), � — "<�%��#�'*%
�,"#��/%1�&�#= (n=24), $ — #,A%<"'#% !�'&"!&�� (n=11). ��(>>" �%<�;%&�! — '
21, 33, 35, 37; �%�%1'"= <�(>>" — ' 18, 19, 40, 43. �"�?* �*/%;%'* �%�*� ?�%-
&��. ��;$#'" �&�%;�! >��>��?#�'";B'" )#�;( #'#?##���"''*+ �,"#��/%1�&�#1.

�#�. 5.1.3.6. ��?#�<�"��* �,"#��/%1�&�#1 � �%�%1'�1 <�(>>% >�;%�!# ��"'/&",
Lasiopodomys brandti, � ;"A��"&��'*+ (�;��#=+.  — �#��;GA#�*% !�'&"!&*
(n=201), % — �#&(";#,��"''*% "<�'#�&#)%�!#% �,"#��/%1�&�#= (n=140). �,���-
;*% ���A#: �"�%? ' 20 # �"�!" ' 21. ��&";B'*% �A�,'")%'#= !"! '" �#�. 5.1.3.5.
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� /�(<#+ �%�%1'*+ <�(>>"+ >�;%�!# ��"'/&", '"+�/#�J#+�= >�/ '"-
A;G/%'#%� � ;"A��"&��'*+ (�;��#=+, ;#/%��&�� � �#��;GA#�*+ �,"#��-
/%1�&�#=+ &"!D% >�#'"/;%D";� ��;�/*� ���A=�, '� � �#&(";#,��"''*+
"<�'#�&#)%�!#+ �,"#��/%1�&�#=+ /��#'#�(G$%% #;# �(A/��#'#�(G$%%
>�;�D%'#% ,"'#�";" !"!"=-;#A� �,���;"= ���AB, >�#)%� � �/'�1 <�(>>%
/��#'#���";" �/'" #, /�(+ �,���;*+ �"��!, " � &�%+ /�(<#+ �,���;*% �"�-
?* (�&(>";# ;#/%��&�� ��;�/*� ���A=�. ��%�&% � &%�, ��% 7;%�%'&* >�-
;���<� >��%/%'#=, � &�� )#�;% (�>%J'*% �>"�#�"'#=, ,"�%<#�&�#���"'*
&�;B!� ( �,���;*+ ���A%1. � <�(>>"+ � /�(�= �,���;*�# �"�!"�# �A%
(�>%J'� �>"�#�";#�B � �"�?�� # >�#'��#;# >�&���&��, #+ /%&%'*J#
'"+�/#;#�B � �/'�� <'%,/% # '���";B'� �",�#�";#�B. � <�(>>% � &�%�=
�,���;*�# �"�!"�# >�&���&�� >�#'��#;" &�;B!� �/'" #, '#+ (������,
2001A).

� +"�"!&%�% �,"#��/%1�&�#1 � �%�%1'*+ <�(>>"+ >�;%�!# ��"'/&", ��-
/%�D"�J#+�= � ;"A��"&��'*+ (�;��#=+, ��D'� �(/#&B >� <#�&�<�"��"� '"
�#�. 5.1.3.7. �<�%��#�'*% �,"#��/%1�&�#= � 7&#+ �%�%1'*+ <�(>>"+ '% A*;#
,"�%<#�&�#���"'* ����%. � >�/"�;=G$%� A�;BJ#'�&�% �;()"%� (A�;%% 80%)
�&�%)%'* �#��;GA#�*% !�'&"!&*.

"A;G/%'#= ," �%�%1'*�# >"�"�#, �*!"��;#�"G$#�# /%&%'*J%1, >�-
!",*�"G&, )&� �"�?* >�#'#�"G& "!&#�'�% ()"�&#% � �*�"$#�"'## >�&��-
�&�": �'# '"+�/=&�= � <'%,/% >�#�%�'� &"!�% D% !�;#)%�&�� ��%�%'#, )&� #
�"�!#, ��<�%�"G& ���#� &%>;�� # �*;#,*�"G& /%&%'*J%1 (Gromov, 2005).

�%,G�#�(=, ��D'� �&�%&#&B, )&� ! ��'��'*� ���A%''��&=� >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* ( >�;%�!# ��"'/&" �&'��=&�=: �+�"'" �%-
�%1'�-<�(>>��*+ ()"�&-
!��, �*��!#1 (���%'B &�-
;%�"'&'��&# � �&'�J%'#-
=+ �%D/( );%'"�# �%�%1-
'�1 <�(>>*, '#,!"= �&%-
>%'B "�#��%&�## ��?#-
";B'*+ �,"#��/%1�&�#1 #,
���&�%&�&�%''�, �&�(&-
�&�#% "A��;G&'*+ ;#/%���
(/��#'"'&��), "'&"<�'#,�
� �&'�J%'#=+ �%D/( );%-
'"�# �",'*+ �%�%1'*+
<�(>>, ����%�&'"= ,#���-
!" �%�%1'*+ <�(>> # #+
�"�>"/ � '")";�� �%�%''%-
<� �",�'�D%'#=. �#��-
;GA#�*% @���* �,"#��-
/%1�&�#1 ( 7&�<� �#/" �;"-

�#�. 5.1.3.7. ���&'�J%'#% �",;#)'*+ @��� �,"-
#��/%1�&�#1 � �%�%1'*+ <�(>>"+ >�;%�!# ��"'-
/&", Lasiopodomys brandti, � �/'�>�;*+ # �",-
'�>�;*+ /#"/"+ >�# ��/%�D"'## � ;"A��"&��-
'*+ (�;��#=+. �,"#��/%1�&�#=: I — "<�%��#�-
'*%, II — #,A%<"'#% !�'&"!&��, III — �#&(";#-
,��"''*% "<�'#�&#)%�!#%, IV — �#��;GA#�*%.
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A� ��=,"'* � ��?#";B'*� �"'D#���"'#%�. ��;%% &�<�, '%& ��'��"'#1 <���-
�#&B �A #%�"�+## ��>�/)#'%'#=, >��!�;B!(, '">�#�%�, )"�&�&" �;%/��"'#1
," >"�&'%��� �*��!" '% ( '#,!��"'<��*+, " ( �*��!��"'<��*+ ���A%1. ��#�-
�%&�#= � >��=�;%'#=+ �#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%/%'#= &"!D%
�*�"D%'" �;"A�. ��#'#�"= �� �'#�"'#% ��% 7&# �A�&�=&%;B�&�", ��?#";B'(G
�&�(!&(�( �%�%1'*+ <�(>> >�;%�!# ��"'/&" ��D'� �+"�"!&%�#,��"&B !"!
�#�&%�( &�;%�"'&'*+ �'(&�#<�(>>��*+ �&'�J%'#1 A%, =�'� �*�"D%''�<�
;#/#���"'#=.

�#&"1�!"= >�;%�!", Lasiopodomys mandarinus, �"�>���&�"'%'" � �&%-
>=+ '" G<% �(�=&##, � �%�%�'�1 ��'<�;##, �%�%��-���&�)'�� �#&"% #
'" ���%1�!�� >�;(��&���%. 
;= 7&�<� �#/" +"�"!&%�%' >�/,%�'*1 �A�",
D#,'#, # '" >��%�+'��&# ,�%�B!# >�=�;=G&�= �%/!�. ��* !#&"1�!�1
>�;%�!# >�%/�&"�;=G& ��A�1 �AJ#�'*% >�/,%�'*% ����(D%'#=: )#�;�
�*+�/�� /��&#<"%& 70, " /;#'" >�/,%�'*+ !���('#!"?#1 — 95 �. ��;B-
J#'�&�� >%�%+�/�� # &(''%;%1 �"�>�;"<"%&�= A;#,!� ! >��%�+'��&# #
�;(D#& /;= /�A*�"'#= !���" (� ��'��'�� !��'%1 Stellera chamaejasme,
A�<"&*+ >#&"&%;B'*�# �%$%�&�"�#). � ��=,# � 7&#� ,�%�B!# �%/!� �&+�-
/=& �& �*+�/" #, '��* '" �"��&�='#% A�;%% 1 � (����!")%�" # /�., 1990;
����!")%�", 1998; Smorkatcheva, 1999). �",�'�D%'#% � >�>(;=?#=+ !#-
&"1�!�1 >�;%�!# >��#�+�/#&, � ��'��'��, � ">�%;= >� "�<(�&, �/'"!� A%-
�%�%''*% �"�!# ��&�%)"G&�= # ,#��1. �%�%�%''��&B /;#&�= 21–25 /'%1,
��%/'%% )#�;� 7�A�#�'�� ���&"�;=%& 4.5, �",�%� �*��/!" �"�B#�(%& �& 1
/� 10 (� ��%/'%� 3.3). �"�!# �&"'��=&�= >�;���,�%;*�# � ��,�"�&% 38–45
/'%1, �"�?* — � ��,�"�&% 55–60 /'%1. � �"��! �&"�J% 1 <�/" >;�/��#-
&��&B >�'#D%'". 
;= !#&"1�!�1 >�;%�!# +"�"!&%�'� #,A%<"'#% #'A�#-
/#'<": � >"�"+, ���&"�;%''*+ #, �&?" # /�)%�# #;# A�"&" # �%�&�*, �",-
�'�D%'#% >�;'��&BG >�/"�;%'� (
�#&�#%�, 1980; ���%'!� # /�., 1994;
����!")%�", 1998).

�,()%'#% >���&�"'�&�%''�1 �&�(!&(�* >��%;%'#1 # ��?#";B'�1 ��<"-
'#,"?## !#&"1�!�1 >�;%�!# >����/#;# � 1986-1993 <<. � �(�=&## '" >;�-
$"/!"+ �%)%'#= �& 8 /� 16 <" � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;�-
��� (����!")%�", 1998; Smorkatcheva, 1999). ���;%/��"'#= >�!",";#, )&� �
���&"� �%�%1 !#&"1�!�1 >�;%�!# �+�/#& �,���;*1 �"�%?, �/'" #;# '%�!�;B-
!� �,���;*+ �"��! # ��;�/*% ���A# (�& 1 /� 3 �*��/!��). �",�%� �%�%1'*+
<�(>> �%�'�1 '%�%;#! — �A*)'� 2-3 ���A#. �%&�� #+ )#�;� (�%;#)#�"%&�=
� ��%/'%� /� 8-9 (�"!�#�";B'� — 22 ���A#). � !�'?% ;%&" # ��%'BG ���&"�
�%�%1 �'��B ��!�"$"%&�= /� 3–4 ���A%1.  �"D/"= �%�B= ,"'#�"%& �&/%;B'(G
'��( (�#�. 5.1.3.8) # �+�"'=%& %% �& /�(<#+ ���A%1 ���%<� �#/". �;�$"/B, '"
!�&���1 �"�>�;"<"G&�= �*+�/* #, '��*, ,"'#�"%��1 �%�%1'�1 <�(>>�1 �
�",<"� �%,�'" �",�'�D%'#=, ���&"�;=%& � ��%/'%� 142±32 �2 (n=13). ���A#-
�/#'�)!# #;# >"�* ,�%�B!�� �A#&"G& � '��"+ �%'BJ%1 >;�$"/# — �& 15 /�
70 �2. �;�$"/B ()"�&!", ,"'#�"%��<� �%�%1'�1 <�(>>�1 �"!�#�";B'�<�



433

���&"�" (22 ���A#), A*;" '"#A�;BJ%1 — 600 �2. � !�'?% ;%&" # ��%'BG >;�-
$"/B �%�%1'�-<�(>>��*+ ()"�&!�� �"�B#���";" �& 80 /� 330 �2, # � ��%/'%�
���&"�;=;" 177±32 �2 (n=11).

��# �*��!�1 )#�;%''��&# �"��&�='#% �%D/( ���%/'#�# '��"�# ��-
D%& A*&B �&'��#&%;B'� '%A�;BJ#�, '� �'# '% ��%/#'=G&�= �A$#�# &('-
'%;=�#, # ,"+�/* ,�%�B!�� '" )(D(G &%��#&��#G �&�%)"G&�= �%/!� (1%
>��&��'*+ �&;����, n=830).

�#�. 5.1.3.8. �,"#�'�% �"�>�;�D%'#% �+�"'=%�*+ &%��#&��#1 >=&# �%�%1'*+ <�(>>
(I-V) !#&"1�!�1 >�;%�!#, Lasiopodomys mandarinus, '" >;�$"/!% �%)%'#= � #G'%-
�%'&=A�% 1986 <., �(�=&#=. �('!&#��� �A�,'")%'� >���&�"'�&��, � >�%/%;"+ !�&�-
��<� �"�>�;"<";#�B �*+�/* #, '��* !"D/�1 �%�%1'�1 <�(>>*, � '")";% #G'=.
��(D!"�#, )%�'*�# &�)!"�# # !�%�&#!"�# �A�,'")%'� >�=�;%'#% '��*+ �*+�/��
� #G'%, #G;% # �%'&=A�%, ���&�%&�&�%''� (>�: Smorkatcheva, 1999).
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� �%>��/(!&#�'*1 >%�#�/ �%�%1'*% <�(>>* ��<(& A*&B !"! ��'�<"�-
'*�# (41%), &"! # >�;#<"�'*�#. ��'�<"�'*% �%�B# >�%�A;"/"G& � '")";%
�%,�'" �",�'�D%'#= (">�%;B-�"1). �, 10 �A�;%/��"''*+ >�;#<"�'*+ �%-
�%1, � �%�# >�#�(&�&���";# /�% �"�!#, � /�(+ — )%&*�% �"�!#, # � �/'�1 —
>=&B �"��!. � !"D/�1 #, /�(+ �"�!�>"''*+ '��, ,"'=&*+ �%�%1'*�# <�(>>"-
�# � '%�!�;B!#�# �,���;*�# �"�!"�#, �A'"�(D%'" %/#'�&�%''"= <'%,/�-
�"= !"�%�". �;%/��"&%;B'�, �"�!# D#�(& � �/'�� <'%,/% #, >�-�#/#���(,
����%�&'� �*�"$#�"G& >�&���&��. �"�%? ��&"%&�= � �"�!�1 (#;# '%�!�;B-
!#�# �"�!"�#) '% &�;B!� �� ��%�= A%�%�%''��&#, '� # � >%�#�/ �*!"��;#-
�"'#= /%&%'*J%1. ���&"� �,���;*+ ���A%1 � �%�%1'*+ <�(>>"+ �&"A#;%', #
��%'" >"�&'%��� >��#�+�/#&, �%��=&'�, &�;B!� >��;% #+ <#A%;#.

��=,B �%D/( ���A=�#-��/#&%;=�# # >�&���&��� >�//%�D#�"%&�= /;#-
&%;B'�% ��%�=. � ��,�"�&% �"��%;%'#= ��;�/'=!" ��D'� �(/#&B ;#JB >�
!���%''*� /"''*�. ��&"'��;%'�, )&� �'�<#% ��;�/*% ���A# '% �"��%-
;=G&�= /� 2–3 �%�=?%�. �(/= >� ���&"�( �%�%1'*+ <�(>>, � >%��(G �)%-
�%/B �*�%;=G&�= ��;�/*% �"�?*, &�</" !"! �"��%;%'#% ��;�/*+ �"��!
>��#�+�/#& ,'")#&%;B'� >�,D%. �,�%�&'* �;()"#, !�</" ��;�/*% �"�!#
>�#'��#;# >�&���&�� � �%�%1'�1 <�(>>% ��%�&% � �"&%�BG. ��#'#�"=
�� �'#�"'#% �($%�&���"'#% #'?%�&-&"A(, ��D'� >�;"<"&B, )&� �'#, �%-
��=&'�, �>"�#�";#�B </%-&� '" �&���'%, ;#A� � �%�%1'�1 <�(>>% >��-
#,�J;" ��%'" �,���;�<� �"�?". |���#���"'#% >�;#<"�'*+ �%�%1 � �",-
<"� �%>��/(!&#�'�<� �%,�'" &"!D% ��D'� �AU=�'#&B >��&'"&";B'�1
@#;�>"&�#%1.

�A;��* 16 '�� � ��%''#1 >%�#�/ >�!",";#, )&� � /�(+ #, '#+ >�#�(&-
�&���";� >� >"�% �",�'�D"�J#+�= �"��!, � 11 '��"+ — >� �/'�1 �,���;�1
�"�!%, " � &�%+ /�(<#+ �",�'�D"�J#%�= �"�!# ���A$% �&�(&�&���";#. �#JB
� >=&# #, 13 �%�%1'*+ <�(>> ( �,���;*+ �"�?�� �A'"�(D%'* (�%;#)%'-
'*% �%�%''#!#. �"D/(G #, &�%+ '��, </% �&�(&�&���";# �,���;*% �"�!#,
,"'#�";" >"�" �"�?�� (>%�%,#���"�J#1 # ��/#�J#1�= � &%!($%� <�/().

� ?%;��, /;= !#&"1�!�1 >�;%�!# +"�"!&%�%' =�!� �*�"D%''*1 !�'�%�-
�"&#,� � #�>�;B,��"'## >���&�"'�&�", �*�"D"G$#1�= � �*��!�1 �&%>%'#
��%/;��&# # '#,!#+ &%�>"+ ����&"'��;%'#= )#�;%''��&#.

�(/BA( ��;�/'=!" ( !#&"1�!�1 >�;%�!# ��D'� >�%/�&"�#&B �;%/(G-
$#� �A�",��. �� �!�')"'## >%�#�/" ��;�)'�<� ��!"��;#�"'#= ��% /%&%-
'*J# ��&"G&�= � ��/#&%;B�!�1 '��% %$% 20–40 /'%1, # ," 7&� ��%�= �,���-
;"= �"�!" (�>%�"%& �*!���#&B %$% 1–2 �*��/!". �"&%� �;%/(%& �"��%;%'#%
��;�/*+ �"�?��, # !"D/*1 #, '#+ '"+�/#& �%A% >"�(. ��;�/*% �"�!# ��-
&"G&�= � ���&"�% �%�%1'�1 <�(>>* # >�#'#�"G& ()"�&#% � ���>#&"'##
�;"/J#+ A�"&B%1 # �%�&%�. �;"<�/"�= @#;�>"&�##, �'# >�;()"G& ��,��D-
'��&B ('"�;%/��"&B ��/#&%;B�!(G '��( # #,A%D"&B �#�!", ��=,"''�<� �
�"��%;%'#%�. �/'"!� 7&" ��,��D'��&B �%";#,(%&�= ;#JB � &�� �;()"%, %�;#
� �%�B% >��#�+�/#& ��%'" �,���;�<� �"�?"->��#,��/#&%;=. %!�&��*% �"�-
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!#, /��&#<J#% >�;���1 ,�%;��&# # '% >�;()#�J#% ��,��D'��&# �A,"�%�-
&#�B >�&���&��� � ��/#&%;B�!�1 '��%, �"��%;=G&�= (����!")%�", 1998).

"A;G/%'#= ," �%�%1'*�# <�(>>"�# � ;"A��"&��'*+ (�;��#=+ >�!",*-
�"G&, )&� �'(&�#�%�%1'*% �&'�J%'#= �&;#)"G&�= /�(D%;GA#%�: ," 250
)"��� '"A;G/%'#1 '% ,"�%<#�&�#���"'� '# �/'�<� "<�%��#�'�<� !�'&"!&".
�,���;"= >"�" /� 76% ��%�%'# >����/#& � �/'�� <'%,/%. � >%�#�/ �*!"�-
�;#�"'#= /%&%'*J%1 �"�%? '"+�/#&�= � <'%,/% �&�;B!� D% ��%�%'#, �!�;B!�
# �"�!", >��=�;=%& "!&#�'(G ,"A�&( � >�&���&�%, �A�<�%�"= # �*;#,*�"=
/%&%'*J%1 (����!")%�", 1998; Smorkatcheva, 2003).

��%�#1'"= >�;%�!", Microtus ochrogaster, �"�>���&�"'%'" � '%!�&��*+
GD'*+ >���#'?#=+ �"'"/* # �� �'�<#+ �&%>'*+ �%<#�'"+ �T�. �!�;�-
<## # >��%/%'#G 7&�<� �#/" >���=$%'� ,'")#&%;B'�% )#�;� #��;%/��"'#1
(Harvey, Barbour, 1965; Krebs, 1970; Thomas, Birney, 1979; Abramsky, Tracy,
1980; Getz, Carter, 1980; Gaines, Johnson, 1982; Getz, Hofmann, 1986;
Solomon, 1991; Getz et al., 1993; Getz, Carter, 1996; Paz y Mi�o, Tang-Martinez,
1999). �",�'�D%'#% � >�>(;=?#=+ >�%�#1'�1 >�;%�!# >��#�+�/#& �� ��%
�%,�'* <�/", '� � �%�%''%-;%&'#1 >%�#�/ %<� &%�>* '"#A�;%% �*��!# (Getz
et al., 1993; Getz, McGuire, 1997). ��;��"= ,�%;��&B '"�&(>"%& � ��,�"�&%
�!�;� 40 /'%1, �/'"!� � >�#�(&�&�## ���A%1-��/#&%;%1 �",�'�D%'#% ��-
;�/'=!" >�/"�;%'� (Richmond, Stehn, 1976; Getz, Carter, 1980). ��%/'#1
��,�"�& �"��%;%'#= ( �"�?�� ���&"�;=%& 34 /'=, ( �"��! — 36 /'%1, >�#
7&�� �"��%;=%&�= >�#A;#,#&%;B'� 32% ��;�/*+ �"�?�� # 25% ��;�/*+
�"��!. ����%'B ��%�&'��&# ��;�/'=!" �)%'B �*��!, # /� �%�=)'�<� ��,�"-
�&" /�D#�"%& ;#JB 28% �"�?�� # 34% �"��! (Getz, Hofmann, 1986).

� >�%/%;"+ ���%<� "�%";" >�%�#1'"= >�;%�!" '"�%;=%& A#�&�>* � �&'�-
�#&%;B'� �*��!�1 # <(�&�1 �"�&#&%;B'��&BG, >�7&��( >�=�*% '"A;G/%-
'#= � >�#��/% !�"1'% ,"&�(/'%'*. ��'��*�"=�B '" !���%''*+ /"''*+,
�'�<#% #��;%/��"&%;# >�;"<"G&, )&� 7;%�%'&"�'*�# <�(>>#���!"�# �
>��%;%'#=+ >�%�#1'�1 >�;%�!# =�;=G&�= ��'�<"�'*% �%�B# (Krebs, 1970;
Gray, Dewsbery, 1973; Thomas, Birney, 1979; Getz, Hofmann, 1986; Shapiro,
Dewsbery, 1986). �;%/(%& �&�%&#&B, )&� &%'/%'?#= �",�'�D%'#= � ��'�-
<"�'*+ >"�"+ �*=�;%'", >�%D/% ��%<�, � 7!�>%�#�%'&";B'*+ (�;��#=+, '�
� �=/% �;()"%� ,"@#!�#���"'� # >�;#<"�'�% �",�'�D%'#%. ��;%% &�<�, �
56% �A�;%/��"''*+ � >�#��/% �*��/!�� �A'"�(D%'� �'�D%�&�%''�% �&-
?���&��, ��#/%&%;B�&�(G$%% � &��, )&� �"�!# '%�%/!� �>"�#�"G&�= � >�-
�&���''#�# �"�?"�# (Solomon et al., 2004).

�#�&%�" #�>�;B,��"'#= >���&�"'�&�" ( >�%�#1'�1 >�;%�!# #,()%'"
�&'��#&%;B'� �;"A�. � �",'*+ ;#&%�"&(�'*+ #�&�)'#!"+ >�#��/=&�= /"'-
'*% � �",�%�"+ #'/#�#/(";B'*+ ()"�&!�� �"�?�� # �"��!, >�!","&%;%�
!�&��*+ �;(D#;� �"��&�='#% �%D/( !�"1'#�# &�)!"�# �&;���� (RL). �'-
/#�#/(";B'*% ()"�&!# �'�<#+ ���A%1 #�%G& �*&='(&(G @���( (Harvey,
Barbour, 1965), # >� /"''*� #��;%/��"'#=, >���%/%''�<� � J&"&% �"1�-
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�#'< (�T�), ��%/'== /;#'" ()"�&!�� �,���;*+ �"�?�� # �"��! ���&"�;=;",
���&�%&�&�%''�, 13.9 # 13.7 � (Abramsky, Tracy, 1980). �+�/'*% +"�"!&%�#�&#-
!# >�;()%'* /;= �,���;*+ �"�?�� # �"��! � J&"&% �"',"� — ���&�%&�&�%'-
'�, 21.1 # 15.5 � (Gaines, Johnson, 1982). �;�$"/B ()"�&!�� �A#&"'#= (�%'B-
J"%&�= � (�%;#)%'#%� >;�&'��&# '"�%;%'#=.

� >�;%�*+ #��;%/��"'#=+, >���%/%''*+ � 1972-1979 <<. � J&"&% �;;#-
'�1� (�T�) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" /%�=&#
>;�$"/!"+ �%)%'#= �& 0.5 /� 2.0 <" (Getz, Carter, 1980), (�&"'��;%'�, )&�
#, 120 ��'�<"�'*+ >"�, �*=�;%''*+ >� �!�')"'## >%���1 �%��## &�%+-
/'%�'*+ �&;����, 41 >"�" (34.2%) ��+�"'#;"�B ! '")";( �;%/(G$%1 (�&���1)
�%��## �&;����, >���%/%''�1 )%�%, )%&*�% '%/%;# >��;% >%���1, # ;#JB �
)%&*�%+ >"�"+ (3.3%) >��#,�J;" ��%'" >"�&'%���. � 18 >"�"+ ���&"� >"�&-
'%��� ��&";�= >�%D'#� >��;% )%&*�%+ >��;%/��"&%;B'*+ �%��#1 �&;����,
>���%/%''*+ � >%�%�*��� � 3–4 '%/%;#. ���&�='�&�� >"�&'%��� � �%�%1-
'*+ >"�"+ ��+�"'=;��B !"! � �%,�' �",�'�D%'#=, &"! # >� %<� �!�')"'##.

� /�>�;'%'#% ! >�;%�*� #��;%/��"'#=� >���%/%'* '"A;G/%'#= ," &�%-
�= �%�%1'*�# >"�"�#, ��/%�D"$#�#�= � �*<���/!"+ �",�%��� 3�3 �. ��#
>�/�"/!% “)(D"!��” �,���;*% ���A#, ���A%''� �"�?*, "!&#�'� #+ >�%�;%-
/��";#. "A;G/%'#= >����/#;# /� &%+ >��, >�!" ( !"D/�1 >"�* '% ��/#;��B
'%�!�;B!� �*��/!��, # ��;�/*% ���A# '% /��&#<;# ��,�"�&", >� �%'BJ%1
�%�%, 50 /'%1. � !"D/�1 >"�% �",�'�D";"�B &�;B!� �"�!" – ��'��"&%;B <�(>-
>*. � �A$%1 �;�D'��&# � &�%+ <�(>>"+ ��/#;#�B 44 �"�!#, '� A%�%�%''��&B
'"�&(>#;" &�;B!� ( /�(+.

" ��'��"'## >�;%�*+ # 7!�>%�#�%'&";B'*+ #��;%/��"'#1 �/%;"'
�*��/, )&� �%�%1'*% >"�* ( >�%�#1'�1 >�;%�!# �A�",(G&�= #, '%��/�&�%'-
'*+ ���A%1. �"D/"= >"�" '"+�/#& ���A�/'(G &%��#&��#G # ����%�&'�
(�&�"#�"%& <'%,/�. �"�%? >��<�'=%& ��%+ ���A%1 ���%<�  >�;" � ,"'=&�1
&%��#&��##. �� ��%�= 7�&�(�" �"�!" �>"�#�"%&�= �� “���#�” �"�?�� # �&"-
'��#&�= "<�%��#�'�1 >� �&'�J%'#G ! /�(<#�. �"�%? >��;% �>"�#�"'#= ��
“���%1” �"�!�1 &"!D% �&"'��#&�= "<�%��#�'*� ! /�(<#� ���A=� >��&#��-
>�;�D'�<� >�;". � �%,(;B&"&% �A�",(%&�= ��'�<"�'"= �%�B=. �"�%? "!-
&#�'� >��=�;=%& ,"A�&( � /%&%'*J"+ # �>"�#�"%&�= � �"�!�1 �� ��%�= >��-
;%��/���<� 7�&�(�". ���;% ��D/%'#= �&���<� �*��/!" >�/���J#% ��;�-
/*% ,�%�B!# >��=�;=G& ,"A�&( � /%&%'*J"+, � )"�&'��&#, �A�<�%�"G& #+ #
,"&"�!#�"G& � <'%,/�, %�;# �'# �*>�;,"G& '"�(D(. � ��,�"�&% �!�;� 40
/'%1 ��;�/*% ,�%�B!# �&"'��=&�= >�;���,�%;*�#, �/'"!� >�#�&(>"G& !
�",�'�D%'#G &�;B!� � &�� �;()"%, %�;# >�!#/"G& ���G �%�%1'(G <�(>>(
# '"+�/=& �%A% >"�&'%�" #, /�(<�1 �%�B# (Getz, Carter, 1980).

� A�;%% >�,/'%� #��;%/��"'##, >���%/%''�� � 1980-1984 <<. � J&"&%
�;;#'�1� (�T�) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" /�(+
<%!&"�'*+ >;�$"/!"+ (Getz, Hofmann, 1986), (�&"'��;%'�, )&� 50% �A�;%-
/��"''*+ �%�%1'*+ <�(>> (n=280) >�%/�&"�;=;# ��A�1 ��'�<"�'*% >"�* �
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>�&���&���. ��%/# >��)#+, 27% ��-
�&"�;=;# '%>�;'*% �%�%1'*% <�(>>*
(�"�!# � /%&%'*J"�#) # 23% — �;�D-
'*% <�(>>#���!#, � ���&"� !�&��*+
�+�/#;# ;#A� >"�" �,���;*+ �"�?�� �
�"�!�1, ;#A� �"�%? � /�(�= �"�!"�#.
�"D/"= �%�%1'"= <�(>>" ,"'#�";"
�A���A;%''*1 ()"�&�! �A#&"'#=, !�-
&��*1 � �%/!#+ �;()"=+ (� 9 #, 34) )"�-
&#)'� >%�%!�*�"; ���%/'#% ()"�&!#,
>�# 7&�� �&%>%'B >%�%!�*�"'#= A*;"
'%A�;BJ�1 (�#�. 5.1.3.9). �'%,/��"=
'��" �"�>�;"<";"�B '% � ?%'&�% �%�%1-
'�-<�(>>���<� ()"�&!", " '" %<� >%-
�#@%�##.


";B'%1J#% #��;%/��"'#=, >���%-
/%''*% '" &%+ D% /�(+ <%!&"�'*+ >;�-
$"/!"+ (Getz et al., 1993; Getz, Carter,
1996; Getz, McGuire, 1997), >�!",";#,
)&� 7;%�%'&"�'*% <�(>>#���!# � >�-
>(;=?#=+ >�%�#1'�1 >�;%�!# �",/%;=-
G&�= '" &�# !"&%<��##: �%�%1'*%
>"�*, �/#'�)'*% �"�!# � /%&%'*J"-
�# # "<�%<"?## �",'�>�;*+ ���A%1
('",�"''*% !���('";B'*�# <�(>>"-
�#). � ���&"� >��;%/'#+ �+�/=& �,���-
;*% ���A# # �%<�;%&!# � ��,�"�&% �&"�-
J% 30 /'%1. ��;# >�&���&�� �%�%1'�1
>"�* #;# �/#'�)'�1 �"�!# /��&#<"-
;� ��,�"�&" 30 /'%1, &"!(G �%�%1'(G
<�(>>( >%�%��/#;# � �",�=/ !���(-
'";B'*+. � �"�&" >� �!&=A�B ���&'�-
J%'#% &�%+ (!","''*+ !"&%<��#1 <�(>>#����! ���&"�;=;�, ���&�%&�&�%''�,
36.3, 36.8 # 26.9% �& #+ �A$%<� )#�;" (n=386), " � �!&=A�= >� @%��";B —
���&�%&�&�%''�, 24.0, 7.4 # 68.6% (n=325). �"!#� �A�",��, ��%'BG # ,#��1
>�%�A;"/"G& !���('";B'*% <�(>>#���!# (�;�D'*% �%�%1'*% <�(>>*). ��-
�#�� �%�%1'*+ <�(>>, � >��%;%'#=+ >�%�#1'�1 >�;%�!# �� ��% �%,�'* <�/"
>�#�(&�&�(G& �/#'�)'*% �"�?* (/� 46%) # �"�!# (/� 24%).

��/"�;=G$%% A�;BJ#'�&�� �%�%1'*+ >"� (79.1%) �A�",(%&�= �%�'�1,
!�</" �"�>"/"G&�= ,#����)'*% "<�%<"?## (�;�D'*% �%�%1'*% <�(>>*).
��*% >"�* ��,'#!"G& >�# �AU%/#'%'## >"�&'%���, >%�%D#�J#+ ,#�( �
���&"�% �",'*+ <�(>>#����!.

�#�. 5.1.3.9. �,"#�'�% �"�>�%/%;%'#%
()"�&!�� �A#&"'#= >���&*+ # �;�D-
'*+ �%�%1'*+ <�(>> >�%�#1'�1 >�-
;%�!#, Microtus ochrogaster, '" >;�-
$"/!% �%)%'#= �",�%��� 1 <" � /%!"A-
�= 1982 <. >� �"�& 1983 <. � J&"&% �;-
;#'�1� (�T�). ��%�&#!"�# �A�,'"-
)%'� �"�>�;�D%'#% <'%,/��*+ '��.
��'* >%�%!�*�"'#= ���%/'#+ ()"�&-
!�� �*/%;%'* J&�#+���1 ;#'#%1 (>�:
Getz, Hofmann, 1986).
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���;%/��"'#= >�!",*�"G&, )&� "<�%<"?## �,���;*+ �",'�>�;*+ ���A%1,
�A�",(G$#%�= ��%'BG (� �%'&=A�%-�!&=A�%), >�%/�&"�;=G& ��A�1 �%�%1-
'*% <�(>>* � /��&#<J#� >�;���1 ,�%;��&# # '% �"��%;#�J#��= ��;�/'=-
!��. � ���&"�% �%�%1'*+ <�(>> ��&"%&�= 68% �"�?�� # 73% �"��!, ��/#�-
J#+�= �%�'�1 # ;%&�� (Getz, Carter, 1996). � &%)%'#% <�/" >��#�+�/#& �($%-
�&�%''�% �A'��;%'#% >�>(;=?##. �"!, #, 90 �%�%1'*+ >"�, ,"�%<#�&�#��-
�"''*+ ��%'BG, ! �%�'% �;%/(G$%<� <�/" ��&";#�B &�;B!� )%&*�%. ���&"�
&�%+ #, '#+ '% #,�%'#;�=, " )%&�%�&"= >"�" �"�>";"�B: �"�%? � �"�!�1 '"J;#
�%A% '��*+ >"�&'%���. �, 74 ���A%1, !�&��*% �AU%/#'#;#�B �%�'�1 � �%-
�%1'*% >"�*, A�;BJ#'�&�� (64.9%) ��/#;��B >��J;�1 ��%'BG, 24.3% ��-
/#;#�B � &%)%'#% ,#�*, # &�;B!� 10.8% ���&"�;=;# ,�%�B!#, ��/#�J#%�=
�%�'�1 # ;%&�� >��J;�<� <�/".

�/#'�)'*% �"�!#, �*!"��;#�"G$#% >�&���&�� A%, ()"�&#= �"�?��,
���&"�;=G& ,'")#&%;B'(G )"�&B (11%) �%>��/(!&#�'*+ <�(>>#����! �
�%�%''#1 >%�#�/. � &%)%'#% ;%&'%<� # ,#�'%<� �%,�'�� � �A$%1 �;�D'��-
&# ,"�%<#�&�#���"'� 180 �/#'�)'*+ �"��! � >�&���&���. �, '#+ 8.3%
�*�%;#;#�B #, �%�%1'*+ <�(>>. %>�;'*% �%�B# >�=�;=G&�= )"$% ��%<�
>��;% <#A%;# �"�?��, # �"�!# � /";B'%1J%� >�#'��=& >�&���&�� '% �&
>��&�=''*+ >"�&'%���, " �& �"�?��, ��%�%''� >��%$"G$#+ #+ /;= �>"�#-
�"'#=. �"!#% '%>�;'*% �%�B# (�"�!# � >�;���,�%;*� >�&���&���) ���&"�-
;=G& ,'")#&%;B'(G )"�&B ,#����)'*+ "<�%<"?#1.

|���#���"'#% ,#����)'*+ "<�%<"?#1, #;# �;�D'*+ �%�%1'*+ <�(>-
>#����!, '#!"! '% ��=,"'� � >�'#D%'#%� &%�>%�"&(�* � ,#�'#1 >%�#�/.
�"!#% "<�%<"?## �A�",(G&�= A;"<�/"�= ,"/%�D!% �"��%;%'#= ,'")#&%;B'�-
<� )#�;" ��;�/*+ ���A%1 (/� 70%). �&��( �>���A�&�(%& # �'#D%'#% (���-
'= ��%�&'��&# ��;�/'=!" � ��=,# � �&�(&�&�#%� +#$'#!��, � ��'��'��
,�%1, !�&��*% ,#��1 ,";%<"G& � �>=)!( (Getz, Carter, 1996). ��&"�J(G�=
/�;G (30%) ���&"�;=G& '%��/�&�%''*% ���A#, >�#��%/#'=G$#%�= ! �%-
�%1'*� <�(>>"�. ��;BJ#'�&�� '%��/�&�%''*+ �"�?�� (82.4%, n=261) #
�"��! (77.3%, n=132), ��J%/J#+ � ���&"� ,#����)'*+ "<�%<"?#1, �"'%%
�&'��#;#�B ! !"&%<��## “�&�"'�&�(G$#+” �/#'�)%! (Getz, McGuire, 1997).

���#�� ,#����)'*+ "<�%<"?#1, � !�&��*+ '"�)#&*�"%&�= �& 2 /� 19
���A%1 (� ��%/'%� 8.0±0.2, n=237), �($%�&�(G& # ;%&'#% "<�%<"?##, �AU%-
/#'=G$#% �& 3 /� 6 ���A%1 (� ��%/'%� 3.4±0.1, n=104). �%&'#% "<�%<"?##,
� !�&��*+ >�#�(&�&�(G& /�" #;# &�# �,���;*+ ,�%�B!" �/'�<� >�;", �)%'B
'%(�&�1)#�*: ��%/'== >��/�;D#&%;B'��&B #+ �($%�&���"'#= ���&"�;=%&
28 /'%1. �(/= >� ��%�(, >�/�A'*% "<�%<"?## >�%/�&"�;=G& ��A�1 ��&"&!#
�%�%1'*+ <�(>>, � !�&��*+ >�<#A;" �,���;"= �"�!" #;# �A" ��'��"&%;=
�%�B#. ��;�/*% ���A#, /��&#<"G$#% >�;���1 ,�%;��&# � ��,�"�&% 40 /'%1,
'% (D#�"G&�= ��%�&% � �",<"� �%,�'" �",�'�D%'#=, # &"!#% '%>�;'*% �%-
�%1'*% <�(>>*, � !�'%)'�� #&�<%, �"�>"/"G&�=. � 7&#� �*��/�� ��<;"�(-
G&�= /"''*% >��&��'*+ �&;����, ��#/%&%;B�&�(G$#%, )&� �%�'�1, ;%&�� # �
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'")";% ��%'# 21% ,�%�B!��, �A'"�(D%''*+ � ���&"�% "<�%<"?#1, >%�%+�/=&
#, �/'�1 <�(>>#���!# � /�(<(G. �#�'#% "<�%<"?## (�;�D'*% �%�%1'*%
<�(>>*) A�;%% �&"A#;B'*, # ���&"� #+ '% �%'=%&�= � &%)%'#% /;#&%;B'�<�
��%�%'# — � ��%/'%� �!�;� &�%+ �%�=?%�. �#��1 &�;B!� 4% ���A%1 >%�%+�-
/=& #, �/'�1 "<�%<"?## � /�(<(G (Getz, Carter, 1996; Getz, McGuire, 1997).

" ��'��"'## >���%/%''*+ #��;%/��"'#1 �/%;"' ,"!�'��%�'*1 �*��/:
� >��%;%'#=+ >�%�#1'�1 >�;%�!#, �'% ,"�#�#���&# �& �%,�'" <�/", >�%�A;"-
/"G& �;�D'*% �%�%1'*% <�(>>#���!#, ��'��( !�&��*+ ���&"�;=G& �%�%1-
'*% >"�* #;# �/#'�)'*% �"�!# � >�;���,�%;*�, '% �"��%;#�J#��= >�-
&���&���. � ���&"� �%�%1'*+ <�(>> ��<(& �+�/#&B �,���;*% ���A#, �*�%-
;#�J#%�= #, /�(<#+ �%�%1, ���A%''� � ��%''%-,#�'#1 �%,�'. � ;%&'#1 >%-
�#�/ /�;= �;�D'*+ �%�%1'*+ <�(>>#����! �&'��#&%;B'� �";" (�!�;� 27%),
'� ��%'BG # ,#��1 �'# ���&"�;=G& >�/"�;=G$%% A�;BJ#'�&�� (�!�;� 69%),
>��!�;B!( �%<(;=�'� >�>�;'=G&�= ," �)%& '% �"��%;#�J%<��= ��;�/'=!".

�;= "<�%<"?#1, �A�",��"�J#+�= ," �)%& >�#��%/#'%'#= '%��/�&�%''*+
���A%1 ! (D% �($%�&�(G$#� �%�%1'*� <�(>>"�, ;%&�� ���&"�;=%& 27.9%,
" ,#��1 — 31.1%. � <�/* �*��!�1 )#�;%''��&# (�%;#)#�"%&�= # )#�;� �;�D-
'*+ �%�%1'*+ <�(>>#����!. �%�%1'�-<�(>>���1 �A�", D#,'# '% >�#��/#&
! >��*J%'#G #'A�#/#'<", >��!�;B!( ��;�/'=! '% >�#�&(>"%& ! �",�'�D%-
'#G, >�!" ��&"%&�= � ���&"�% �%�B# (Carter, Getz, 1993; Getz et al., 1993; Getz,
Carter, 1996).

�,"#���&'�J%'#= � �%�%1'*+ <�(>>"+ >�%�#1'�1 >�;%�!# �&;#)"G&-
�= =�!� �*�"D%''�1 &�;%�"'&'��&BG. ">��&#�, � !�'&"!&"+ �%D/( '%-
,'"!��*�# ���A=�# >�%�A;"/"G& 7;%�%'&* "<�%��#�'�<� >��%/%'#=. ��#
>"�'*+ ��"D#�"'#=+ '" “'%1&�";B'�1 &%��#&��##” �"�?* # �"�!#, D#�(-
$#% �%�%1'*�# >"�"�#, "<�%��#�'� �%"<#�(G& '" '%,'"!��*+ ���A%1
>��&#��>�;�D'�<� >�;". ����% &�<�, �"�!# � >%�#�/ >��;%��/���<� 7�&-
�(�" '%�+�&'� �>"�#�"G&�= � '%,'"!��*�# �"�?"�# (Getz et al., 1981;
Shapiro, Dewsbery, 1986). ��&"'��;%'� &"!D%, )&� %�;# �"�%? >��&�=''�
D#�%& � �/'�1 �"�!�1, �' >�#'#�"%& "!&#�'�% ()"�&#% � ���>#&"'## >�-
&���&�": (�&�"#�"%& <'%,/�, >�#'��#& !���, �A�<�%�"%& # �*;#,*�"%& /%-
&%'*J%1; � �&�(&�&�#% �"�!# �' ,'")#&%;B'�% ��%�= '"+�/#&�= � <'%,/% �
/%&%'*J"�# (Thomas, Birney, 1979; Getz, Carter, 1980; Wilson, 1982; Carter,
Getz, 1993).

�%�&#���"'#% ��/�&�%''*+ # '%��/�&�%''*+ ���A%1 � 7!�>%�#�%'&"+
>"�'�<� ��"D#�"'#= '" “'%1&�";B'�1 &%��#&��##” (Paz y Mi�o, Tang-
Martinez, 1999) >�!",";�, )&� �� �,"#��/%1�&�#=+ �%D/( ���A=�# #, �/'�-
<� �*��/!" )"�&�&" �#��;GA#�*+ !�'&"!&�� �($%�&�%''� �*J%, " )#�;�
"<�%��#�'*+ 7;%�%'&�� >��%/%'#= ,'")#&%;B'� '#D%, )%� �� �,"#��/%1-
�&�#=+ �%D/( ��;�/*�# ,�%�B!"�# #, �",'*+ �*��/!��.

"A;G/%'#= � '%��;% (Solomon, 1991) ��#/%&%;B�&�(G&, )&� >�#�(&�&�#%
� �%�%1'�1 <�(>>% /�(+ �*��/!�� A#�;�<#)%�!# �*<�/'� /;= �($%�&���"-
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'#= �#/": >��&�=''�% >�%A*�"'#% � <'%,/% ��;�/*+ ���A%1 #, >%���<� �*-
��/!" A;"<�>�#=&'� �!",*�"%&�= '" �",�#&## /%&%'*J%1 #, �&���<� �*��/-
!", >��!�;B!( �'# �%D% ��&"G&�= � <'%,/% �/'# #, �;%/��"&%;B'�, �%'BJ%
�+;"D/"G&�=. ����% &�<�, �,���;*1 �"�%? >�;()"%& ��,��D'��&B A�;BJ%
��%�%'# >����/#&B �'% <'%,/", )&�A* �%<(;=�'� !���#&B�=. � �%,(;B&"&%
/�>�;'#&%;B'�<� �A�<�%�", !�&��*1 >�;()"G& /%&%'*J# �&���<� �*��/!"
A;"<�/"�= >�#�(&�&�#G � <'%,/% ���#+ �&"�J#+ ��A�"&B%�, �'# ,'")#&%;B'�
>�#A"�;=G& � �%�% ('" 13%), # ( '#+ �"'BJ% �&!�*�"G&�= <;",".

�&"!, ( >�%�#1'�1 >�;%�!# �A'"�(D#�"%&�= >�=�"= �,"#����=,B �%D/(
��?#";B'�1 ��<"'#,"?#%1 # ��'�<"�#%1. �/'"!� ��'�<"�#= �&�"D"%& '%
�#�&%�( �>"�#�"'#= (genetic monogamy), " &#> �,"#���&'�J%'#1 �"�?�� #
�"��! (behavioral monogamy), ,"!;G)"G$#1�= (1) � ����%�&'�� #�>�;B,�-
�"'## >�;��*�# >"�&'%�"�# �A$%1 <'%,/���1 '��* # �A$%<� ()"�&!" �A#-
&"'#=, (2) � &%��#&��#";B'�� >��%/%'## �"�?��, #,<�'=G$#+ � �%�%1'�<�
()"�&!" /�(<#+ ���A%1 &�<� D% >�;", # (3) � >��=�;%'## ( '#+ ��/#&%;B�!�<�
>��%/%'#=. ��,��D'�, #�%''� A;"<�/"�= ��'�<"�'*� �&'�J%'#=� �,���-
;*% ���A# ,")"�&(G '% �A�",(G& '��(G >"�( >��;% <#A%;# >"�&'%�".

�+�/'*% +"�"!&%�#�&#!# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
�A'"�(D#�"G&�= ( %$% �/'�<� �#/" >�;%��!, '"�%;=G$#+ �%�%��"�%�#-
!"'�!#1 !�'&#'%'&, " #�%''� ( ���'���1 >�;%�!#, Microtus pinetorum. �",-
�'�D%'#% 7&�<� �#/", � ��'��'��, �%,�''�% # '"#A�;%% "!&#�'� >��+�/#&
� ">�%;= >� �%'&=A�B, �/'"!� &%�>* %<�, � ?%;��, '%�*��!#%. � �&/%;B'*%
<�/* �"�!# >�#'��=& >�&���&�� � ,#�'#% �%�=?*. ��%/'%% )#�;� 7�A�#�-
'�� ( A%�%�%''*+ �"��! � �",'*+ >�>(;=?#=+ �"�B#�(%& �& 1.9 /� 3.6
(Miller, Getz, 1969; Valentine, Kirkpatrick, 1970).

��%/%'#= � >���&�"'�&�%''�1 �&�(!&(�% >��%;%'#1 ���'���1 >�;%�!#
�)%'B �!(/'*. � �/'�1 #, >(A;#!"?#1 (Miller, Getz, 1969) >�#�%/%'* /"'-
'*% � �",�%�"+ ()"�&!�� �A#&"'#= �,���;*+ ���A%1 '" ��'��% �"!�#�";B-
'�<� �"��&�='#= �%D/( &�)!"�# �&;��" (RL): ( �"�?�� RL�� = 32.7 �, (
�"��! — 33.7 �; >� /�(<#� /"''*� (FitzGerald, Madison, 1983), ( �"�?��
RL�� = 14.7 �, " ( �"��! — 13.4 �. �&�(&�&�#% >�;��*+ �",;#)#1 � �",�%-
�"+ ()"�&!�� �A#&"'#= �,���;*+ ���A%1 +"�"!&%�'� /;= �'�<#+ �#/�� <�*-
,('��, D#�($#+ �%�%1'*�# <�(>>"�#.

%!�&��*% ��%/%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�% >�-
�%;%'#1 ���'���1 >�;%�!# >�;()%'* � �%,(;B&"&% #��;%/��"'#=, >��-
�%/%''�<�  � 1980-1981 <<. � J&"&% BG-���! (�T�) � #�>�;B,��"'#%�
�%&�/#!# >��&��'*+ �&;���� # �"/#�&%;%�%&�## ���A%1, '"�%;=�J#+
&%��#&��#G =A;�'%��<� �"/" >;�$"/BG 0.7 <" (FitzGerald, Madison, 1983).
���;%/��"'#% >�!",";�, )&� ,�%�B!# �AU%/#'=G&�= � !��>"!&'*% <�(>-
>#���!#, >�)&# >�;'��&BG #,�;#���"''*% � >���&�"'�&�% �/'" �& /�(-
<�1: ;#JB 25 &�)%! &%;%�%&�#)%�!#+ �%<#�&�"?#1 #, 7500 (0.3%) >�#+�/#-
;#�B '" ,�'* >%�%!�*�"'#= ()"�&!�� ���%/'#+ <�(>>#����!. ">��&#�,



441

�&%>%'B >%�%!�*�"'#= #'/#�#/(";B'*+ ()"�&!�� ���A%1 � >�%/%;"+ !"D-
/�1 <�(>>#���!# A*;" �)%'B �*��!". �;�$"/B ()"�&!�� �"�?�� ���&"�-
;=;" � ��%/'%� 44.7 �2 (n=44), " ( �"��! — � ��%/'%� 41.7 �2 (n=31).

�;%'* <�(>>#���!# ����%�&'� #�>�;B,��";# �/'( #;# /�% <'%,/��*%
'��*, � !�&��*+ >%�#�/#)%�!# ��A#�";#�B ��% ���A#. ����&�"'�&�%''"=
�A���A;%''��&B <�(>>#����! ��+�"'=;"�B �� ��% �%,�'* <�/".

��/�A'�% >���&�"'�&�%''�% �"�>�%/%;%'#% ���A%1 +"�"!&%�'� /;= �#-
/�� � �%�%1'�-<�(>>��*� �A�",�� D#,'#. � ���&"� �%�%1'*+ <�(>> ���'�-
��1 >�;%�!# �+�/#& ��/#&%;B�!"= >"�" � >�&���&���, !�&���% /��&#<"%&
>�;���1 ,�%;��&#, '% >�!#/"= �%�B#. �" �%�B >%�#�/ #��;%/��"'#1 '" >;�-
$"/!% �%)%'#= �A'"�(D%'� 20 �%�%1'*+ <�(>>. ��#�%� �,"#�'�<� �"�>�-
;�D%'#= #'/#�#/(";B'*+ ()"�&!�� )%&*�%+ �,���;*+ ���A%1 (&�# �"�?" #
�"�!"), �+�/=$#+ � ���&"� �/'�1 #, �%�%1'*+ <�(>>, >�!","' '" �#�. 5.1.3.10.
� 7&�1 �%�%1'�1 <�(>>% ��% �"�?* #�%;# (�%;#)%''*% �%�%''#!#, " �"�!"
A*;" A%�%�%''�1 # �*!"��;#�";" >%��*1 �*��/�!.

�%�#�/#)%�!# �&�%)";# �*+�/* ,�%�B!�� ," >�%/%;* ���#+ ()"�&!�� �
?%;BG >��%$%'#= ���%/'#+ �%�%1'*+ <�(>>. �"!#% >��%$%'#= �&"'��#;#�B
�%<(;=�'*�# # /"D% ,"!"')#�";#�B �'%/�%'#%� �,���;�1 ���A# � ���&"� /�(-
<�1 <�(>>*, %�;# � '%1 >� !"!�1-;#A� >�#)#'% #�)%,";" �,���;"= ���AB &�<�
D% >�;". ���;% (/")'�<� �'%/�%'#= #��#<�"'&* (�� ��%+ ,"�%<#�&�#���"'-
'*+ �;()"=+ 7&� A*;#
���A#, /��&#<J#% >�;�-
��1 ,�%;��&#) (D% '%
��,��"$";#�B � ���#
>�%D'#% �%�B#.

�A�;%/��"''*% �%-
�%1'*% <�(>>* >� ���-
%�( ���&"�( �",/%;=-
;#�B '" �;%/(G$#% !"-
&%<��## : (I) �",�'�D"-
G$"=�= �"�!" � /�(�=
# A�;%% �"�?"�#, #�%-
G$#�# (�%;#)%''*%
�%�%''#!# (n=9); (II)
�",�'�D"G$#%�= >"�*
� >�&���&��� (n=7); (III)
�,���;*1 �"�%? � /�(�=
�",�'�D"G$#�#�=
�"�!"�# (n=1); (IV) >"�"
�,���;*+ �"�?�� � /�(-
�= �",�'�D"G$#�#�=
�"�!"�# (n=1); (V) <�(>-

�#�. 5.1.3.10. ��"'#?* #'/#�#/(";B'*+ ()"�&!�� )%-
&*�%+ ���A%1 ���'���1 >�;%�!#, Microtus pinetorum,
�+�/=$#+ � ���&"� �/'�1 �%�%1'�1 <�(>>* (>� /"'-
'*� �"/#�&%;%�%&�##). �"D/*1 ()"�&�! #,�A�"D%'
�&/%;B'� (!�%�&#!# �;(D"& /;= &�>�<�"@#)%�!�1
>�#�=,!# # �?%'!# �&%>%'# >%�%!�*�"'#= ()"�&!��).
�%�'*�# &�)!"�# (!","'* �%�&" �%<#�&�"?## ���-
A%1 � #G'%-#G;% 1981 <. (>�: FitzGerald, Madison,
1983, � #,�%'%'#=�#).
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>" �"�?�� � (�%;#)%''*�# �%�%''#!"�# (n=2). �#�;� ���A%1 � �%�%1'*+
<�(>>"+ A*;� '%A�;BJ#� — � ��%/'%� 4.2±1.8 (n=20), � &�� )#�;% 0.7±0.8
��;�/*+ �"�?�� # 0.4±0.7 ��;�/*+ �"��!. �;%/��"&%;B'�, � !"D/�1 �%�%1-
'�1 <�(>>% >�#�(&�&���";� '% A�;%% >"�* ��;�/*+ ,�%�B!��. ���&"� �%-
�%1'*+ <�(>>#����! ��&"�";�= >�"!&#)%�!# '%#,�%''*� �& �/'�1 �"/#�-
&%;%�%&�#)%�!�1 �%��## /� /�(<�1, >%�%�*�* �%D/( !�&��*�# ���&"�;=;#
2–3 �%�=?".

�"/#�&%;%�%&�#= >�!",";", )&� �%�%1'*% <�(>>* ���'���1 >�;%�!#
�A�",(G&�= ," �)%& �AU%/#'%'#= >"� #, '%��/�&�%''*+ ���A%1. 
�% #, )%-
&*�%+ �%�%1'*+ <�(>>, >�=�#�J#+�= ," >%�#�/ #��;%/��"'#1, �A��'��"-
;#�B '" &%��#&��##, ���A�/'�1 �& /�(<#+ �%�%1'*+ <�(>>#����!. ��%&B=
>"�" ,"'=;" )"�&B &%��#&��## �/'�1 #, �($%�&�(G$#+ �%�%1'*+ <�(>>.
�%&�%�&"= �%�%1'"= <�(>>" �A�",��";"�B, !�</" /�" ��;�/*+ >�;���,�%;*+
�"�?" >��%;#;#�B �=/�� � ()"�&!�� �,���;�1 �"�!#, !�&��"= '% >�#'#�";"
()"�&#= � �",�'�D%'## # �+�/#;" � ���&"� �/'�1 #, '"+�/#�J#+�= >�/ '"-
A;G/%'#%� �%�%1'*+ <�(>>. �%�%, '%!�&���% ��%�= 7&# &�# ���A# >�;'��-
&BG �&/%;#;#�B �& ��&";B'*+. �"!#� �A�",��, �� ��%+ �;()"=+ >��#�+�/#;�
&%��#&��#";B'�% �A���A;%'#% '��*+ �%�%1'*+ <�(>>#����!.

�"A��"&��'*% #��;%/��"'#= ��#/%&%;B�&�(G&, )&� � �%�%1'*+ <�(>>"+
+�&= A* � /�(�= �*��/!"�# ��;�/*% ,�%�B!# �&"�J%<� ��,�"�&" >��=�;=G&
,"A�&( � /%&%'*J"+ #, �;"/J%<� �*��/!": �!()#�"G&�= � '#�#, ��<�%�"=
���#� &%>;��, �*;#,*�"G&, ,"&"�!#�"G& � <'%,/�, " &"!D% >�#'#�"G& ()"-
�&#% � �&��#&%;B�&�% <'%,/" # /��&"�!% !���" � <'%,/�. �'*�# �;��"�#,
>�/���J#% ��;�/*% ,�%�B!# >���<"G& ���A=�-��/#&%;=� ,"A�&#&B�= �
>�&���&�% (Powell, Fried, 1992).

�&"!, ��D'� ,"!;G)#&B, )&� 7;%�%'&"�'*�# �'(&�#>�>(;=?#�''*�#
<�(>>#���!"�# � >��%;%'#=+ ���'���1 >�;%�!# =�;=G&�= �%�%1'*% <�(>-
>*, � ���&"� !�&��*+ �+�/#& �,���;"= �"�!" � �/'#�, �%D% /�(�= �,���;*-
�# �"�?"�#, # #+ �A$%% >�&���&��. �%D% � �%�%1'*+ <�(>>"+ �A'"�(D#-
�"G&�= /�% �,���;*% �"�!#. �"D/"= �%�%1'"= <�(>>" ,"'#�"%& �&/%;B'*1,
� �*��!�1 �&%>%'# ��'�>�;#,#���"''*1, ()"�&�! �A#&"'#=. ��'��*�"=�B
'" /"''*+ �"/#�&%;%�%&�#)%�!�<� #��;%/��"'#=, ��D'� ,"!;G)#&B, )&�
�",�'�D%'#% ( ���'���1 >�;%�!# >�%#�($%�&�%''� ��'�<"�'�%, �%D%
��&�%)"%&�= >�;#"'/�#=. � <�(>>"+ � /�(�= �,���;*�# �"�!"�# ��,��D-
'� !���('";B'�% �",�'�D%'#%. �"��%;%'#% ��;�/'=!" >��#�+�/#& � �($%-
�&�%''�1 ,"/%�D!�1 (FitzGerald, Madison, 1983).

���;%/��"'#=, >���%/%''*% � ;"A��"&��'*+ (�;��#=+, >�!",*�"G&, )&�
�"�?* ���'���1 >�;%�!# ()"�&�(G& � ���>#&"'## >�&���&�": �'# �A�<�%-
�"G& /%&%'*J%1, ,"A�&;#�� �*;#,*�"G& # ,"&"�!#�"G& � <'%,/�, %�;# &%
�*>�;,"G& '"�(D( (McGuire, Novak, 1984; Oliveras, Novak, 1986).

�A*!'��%''"= �;%>(J�'!", Ellobius talpinus, �"�>���&�"'%'" � ,�'%
�&%>%1 �& �!�"#'* /� �","+�&"'", " &"!D% �� �'�<#+ <��'*+ # �"�'#''*+
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�A;"�&=+ ��%/'%1 �,##, ��'<�;## # �%�%�'�<� �#&"=. �&�& �#/ <�*,('��
>�#�>���A;%' ! #�!;G)#&%;B'� >�/,%�'��( �A�",( D#,'# # >��&�=''��(
�*&BG +�/�� /;= /�A*�"'#= !���" (!��'%�#$, !;(A'%1 # ;(!��#? �"�&%-
'#1). ��* # >�/,%�'*% !���('#!"?## 7&�<� �#/" >�%/�&"�;=G& ��A�1
'% >���&� (A%D#$", " >��&�=''(G ��%/( �A#&"'#=.

���A%''��&=� 7!�;�<## # >��%/%'#= �A*!'��%''�1 �;%>(J�'!# >�-
��=$%'� �'�D%�&�� >(A;#!"?#1, '� '"#A�;%% �A�&�=&%;B'�% #��;%/��"'#%
�*>�;'%'� .�. ��/�!#���*� (2001), #�>�;B,��"�J#� �%&�/ >��&��'*+
�&;���� �%)%'*+ ,�%�B!�� # ��A�"�J#� � 1974–1997 <<. �AJ#�'*1 �"&%�#-
"; >� 7!�;�<## # >��%/%'#G 7&�<� �#/" '" ��";%, � �","+�&"'% # �">"/'�1
�#A#�#.

�",�'�D%'#% �A*!'��%''�1 �;%>(J�'!# � �%�%��-,">"/'�1 )"�&# "�%-
";" '")#'"%&�= � !�'?% ,#�* — '")";% �%�'*. �%��*% �%<�;%&!# >�>"/"-
G&�= � ;��(J!# �� �&���1 >�;��#'* ">�%;=, �;%/��"&%;B'�, #+ ��D/%'#%
>�#+�/#&�= '" >%��(G >�;��#'( �"�&". �&��"= <%'%�"?#= ��;�/'=!" >�-
=�;=%&�= � �"%-#G'% ," �)%& ��D/%'#= >%��*+ �*��/!�� ( <�/��";*+ �"-
��! # �&��*+ >��%&�� ( �"��! �&"�J%<� ��,�"�&". �%<�;%&!# &�%&B%1 <%'%-
�"?## >�=�;=G&�= � "�<(�&%-�%'&=A�%. �"!#� �A�",��, �%,�' �",�'�D%'#=
� >�>(;=?#=+ �A*!'��%''�1 �;%>(J�'!# �+�"&*�"%& 4–5 �%�=?%�. �"D/*1
<�/ � �",�'�D%'## ()"�&�(G& �"�!# �",'*+ ��,�"�&'*+ <�(>>, ," #�!;G)%-
'#%� �%<�;%&�!. � >%��*1 �%,�' �",�'�D%'#= �"�!# >�#'��=& >� �/'��(
�*��/!(, �� �&���1 # >��;%/(G$#% — >� /�" >��%&", � ,"�#�#���&# �&
@",* )#�;%''��&# # (�;��#1 �($%�&���"'#=. 	;����&B �"��! �&�%)"%&�=
>�# ,">�,/";�� @���#���"'## >"�. � �*��/!"+ '"�)#&*�"%&�= �& 1 /� 7
/%&%'*J%1 (� ��%/'%� 4.0). " >�/U%�% )#�;%''��&# �",�%�* �*��/!��
(�%;#)#�"G&�=, # ��%/'%% )#�;� /%&%'*J%1 � '#+ ���&"�;=%& 7.0 (	!#�%'!�,
2004). �/'" �"�!" � &%)%'#% ��%1 ���%1 D#,'# ��D%& ()"�&���"&B � J%�&#
�%,�'"+ �",�'�D%'#= # >�#'%�&# /� 57 /%&%'*J%1. �%�>* #+ �",�#&#= �&-
'��#&%;B'� '#,!#: >��,�%�"'#% >��#�+�/#& '" 21–23 /%'B, '")";� >%�%+�/"
'" �"���&�=&%;B'�% >#&"'#% — '" 20–25 /%'B. �%<�;%&!# � ��,�"�&% 5-6 �%-
�=?%� >� �'�<#� >"�"�%&�"� (�&(>"G& �,���;*� ���A=�. �"!�#�";B'*+
�",�%��� # �%�" ,�%�B!# /��&#<"G& � ��,�"�&% 2–3 ;%&.


;= �A*!'��%''�1 �;%>(J�'!# +"�"!&%�%' �%�%1'�-<�(>>���1 �A�",
D#,'#, # >��%;%'#= 7&�<� �#/" ���&�=& #, �&'��#&%;B'� #,�;#���"''*+
�%�%1, A�;BJ#'�&�� !�&��*+ '"+�/#&�= � ���&"�% �/'�<� # &�<� D% >��%;%-
'#= <�/"�#, � %�&%�&�%''�1 ��%'�1 >�!�;%'#1. � '"#A�;%% >�/+�/=$#+
A#�&�>"+ �A�",(G&�= !�;�'##, '"�)#&*�"G$#% '%�!�;B!� �%�%1'*+ <�(>-
>#����!. �A���A;%''*% �%�%1'*% <�(>>*, (/";%''*% �& !�;�'#1 '" �"�-
�&�='#% 800–900 �, ��&�%)"G&�= �)%'B �%/!�. ����%'#% '��*+ # ,"�%;%'#%
�&"�*+ &%��#&��#1 � >�>(;=?#=+ �A*!'��%''�1 �;%>(J�'!# >��#�+�/#&
�)%'B �%/;%''�. " >%�#@%�## >��%;%'#1 >��&�=''� ��&�%)"G&�= ���-
A#-�/#'�)!#.
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�"D/"= �%�B= ,"'#�"%& �>�%/%;%''(G &%��#&��#G, !�&��(G 7!�>;("-
&#�(%& #, <�/" � <�/. ��%�B!# >��&�=''� >��!;"/*�"G& '��*% !�����*%
+�/*, ,"!(>��#�"= �&"�*%, '� )%�%, 1–2 <�/" #�>�;B,(G& #+ >��&��'�. �"�-
J#�%'#% �%�%1'�-<�(>>���<� ()"�&!" #;# >%�%+�/ '" '���% �%�&� >��#�-
+�/#& &�;B!� >��;% �"�>"/" ���%/'#+ �%�%1. ��*% �%�B# �A�",(G&�=,
>�%#�($%�&�%''�, '" >%�#@%�## >��%;%'#= >(&%� ��?#�&��##, &.%. �",/%-
;%'#= �&"�*+ # '"#A�;%% �'�<�)#�;%''*+ �%�%1'*+ <�(>>. � !")%�&�%
>�#�%�" ��D'� >�#�%�&# '"A;G/%'#=, >���%/%''*% � 1980–1983 <<. ," �/-
'#� #, >��%;%'#1, � ���&"�% !�&���<� '"�)#&*�";��B /%�=&B �%�%1. �%�-
'�1 1981 <. �/'" �%�B= #�)%,;" (/�" �"�?" #, %% ���&"�" >%�%J;# � /�(<#%
�%�%1'*% <�(>>*; �(/BA" ��&";B'*+ ,�%�B!�� ��&";"�B '%#,�%�&'�1), # '"
%% �%�&% �A��'��";"�B ���%/'== �%�%1'"= <�(>>". �%�'�1 1982 <. 7&" �%-
�B= &"!D% �"�>";"�B. ��&";B'*% ���%�B �%�%1 ,"'#�";# >�%D'GG &%��#-
&��#G /� ��%'# 1983 <., !�</" � �/'�1 #, '#+ (�"��1 �'�<�)#�;%''�1 — 16
���A%1) >��#,�J;" ��?#�&��#= — “�&>�)!��"'#%” '���1, ��;�/�1 �%�B#.

� ���&"� �%�%1'�1 <�(>>* �+�/#& %/#'�&�%''"= �",�'�D"G$"=�= �"�!"
(“�"&!"”), �/#' #;# /�" �,���;*+ �"�?", >�#'#�"G$#+ ()"�&#% � �",�'�-
D%'##, # '%�!�;B!� <%'%�"?#1 ��;�/*+ ���A%1 �",'�<� ��,�"�&", ( !�&�-
�*+ >��#�+�/#& ,"/%�D!" >�;���<� ��,�%�"'#=, >�!" �'# '"+�/=&�= � ��-
�&"�% �%�%1'�1 <�(>>*. ��,�"�& ,�%�B!��–��'��"&%;%1 �%�B# /��&#<"%& 6
;%&. �,�%/!" � ���&"� �%�%1'�1 <�(>>* �+�/=& ,�%�B!# #, /�(<#+ �%�%1,
>�%#�($%�&�%''� �"�!#, !�&��*% >�#�&(>"G& ! �",�'�D%'#G &�;B!� >��-
;% <#A%;# “�"&!#”. � 7&�� �;()"% �'# �A�",(G& >"�* #;# &��1!# � ��&"�-
J#�#�= �"�?"�# (!"! �&"�*�#, &"! # ��;�/*�#). � /�)%�'#� �"�!"�,
��&"�J#��= >��;% <#A%;# �"&%�#, >�#+�/=& �"�?* �� �&���'*. �+�/'*�
�A�",�� >��#�+�/#& # ��%'" �"�?��->��#,��/#&%;%1: �%�&� �&"��<� �"�-
?" �A*)'� ,"'#�"%& ��;�/�1 �"�%?. � �&"�*+ �%�B=+, �($%�&�(G$#+ '%-
�!�;B!� ;%&, >�# �",�'�D"G$%1�= �"�!% '"+�/=&�= /�" �"�?" (�&"�*1 #
��;�/�1).

�#�;� ���A%1 � �%�%1'*+ <�(>>"+ �"�B#�(%& �& 2 /� 19, # � ��%/'%�
���&"�;=%& 7.3. �"$% ��%<� ��&�%)"G&�= �%�%1'*% <�(>>*, � !�&��*+ '"-
�)#&*�"%&�= �& 4 /� 14 ,�%�B!��. �%�'�1 /�;= &"!#+ �%�%1 ���&"�;=%& 62.1%,
��%'BG — 86.9%. ��,�"�&'�1 ���&"� �%�%1'*+ <�(>> �;%/(G$#1: �%<�-
;%&!# — 62.0%, <�/��";*% ���A# — 17.4%, /�(+;%&!# — 14.1%, ���A#
�&"�J% &�%+ ;%& — 6.5%.

�#�;%''*1 ���&"� �%�%1'*+ <�(>> �"''%1 �%�'�1 ��!�"$"%&�= #,-,"
<#A%;# �&"�*+ ���A%1 � &%)%'#% ,#�* # >��;%/(G$%<� �"��%;%'#= '%!�&�-
�*+ ��;�/*+ >%�%,#���"�J#+ ���A%1. �"!�#�";B'�1 )#�;%''��&# �%�%1-
'*% <�(>>* /��&#<"G& � !�'?% ;%&" ," �)%& >�#A*;*+ ,�%�B!�� #, �%�%''#+
# ;%&'#+ �*��/!��. %!�&���% ��!�"$%'#% )#�;" ���A%1 � �%�%1'*+ <�(>-
>"+ �&�%)"%&�= ��%'BG � ��=,# �"��%;%'#%� )"�&# ��;�/*+ ,�%�B!��. � ��"�-
'%'## � /�(<#�# �#/"�# �%�%1�&�" Microtinae, "�>;#&(/" !�;%A"'#1 )#�-
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;%''��&# �&'��#&%;B'� '%�%;#!" — �"!�#�";B'"= �%;#)#'" >�%�*J"%& �#-
'#�";B'(G ;#JB � 4–5 �",.

�"��%;%'#% � >�>(;=?#=+ �A*!'��%''�1 �;%>(J�'!# '")#'"%&�= �"'-
'%1 �%�'�1, >�# 7&�� ��'��'(G �"��( �#<�"'&�� ���&"�;=G& �%<�;%&!#,
<�/��";*% # /�(+<�/��";*% ,�%�B!#. ��%�B!# �&"�J% &�%+ ;%& �%/(& #�-
!;G)#&%;B'� ��%/;*1 �A�", D#,'# # '% >�!#/"G& ���# �%�%1'*% <�(>>*.
��%�B!# #, >%��*+ �%�%''#+ �*��/!�� �"��%;=G&�= ;%&�� #;# ��%'BG.
��;�/'=! �&���1 <%'%�"?##, ��D/%''*1 � ">�%;%-�"%, �#<�#�(%& ��%'BG
;#A� >��;% >%���1 ,#���!#. �"��%;%'#% ,�%�B!�� #, &�%&B%1 <%'%�"?##,
��D/%''*+ ;%&��, '")#'"%&�= �;%/(G$%1 �%�'�1, � ">�%;%-�"%, # >��/�;-
D"%&�= /� ��%'#, " � '%!�&��*+ �;()"=+ — >��;% �&���1 ,#���!#. ��;B-
J(G )"�&B �#<�"'&�� (�& 57 /� 76%) ���&"�;=G& <�/��";*% ,�%�B!#, #
��%/# '#+ >�%�A;"/"G& �"�!# (73.8 %).

�#��1 "!&#�'��&B �A*!'��%''�1 �;%>(J�'!# ��%/%'" ! �#'#�(�(.
���;% >���%�,"'#= <�('&" '" <;(A#'( !�����*+ +�/�� (/� 20 ��) ��G$"=
/%=&%;B'��&B >�%!�"$"%&�= /� �%�'*. "�&(>;%'#% +�;�/�� �*'(D/"%&
,�%�B!�� �>"/"&B � �?%>%'%'#% #;# ,";%<"&B � �>=)!( (7&�& ��>��� /� !�'-
?" '% #,()%'). " ,#�( �;%>(J�'!" /%;"%& ,">"�* !�����, �/'"!� �%;#)#-
'" 7&#+ ,">"��� '% >�%�*J"%& 2–3 !< '" �%�BG #, 6–10 ���A%1, &.%. � ��%/'%�
>�#+�/#&�= >� 300 < '" �/'�<� ,�%�B!" '" �%�B ,#�'#1 >%�#�/. �%D/( &%�,
%D%/'%�'"= '���" >�&�%A;%'#= ��)'*+ !����� ( �;%>(J�'!# � '%��;% ��-
�&"�;=%& �& 30 /� 70 <. �;%/��"&%;B'�, ,">"��� !���" =�'� '%/��&"&�)'� /;=
�A%�>%)%'#= ��%1 �%�B#.

� ,#�'GG �>=)!(, >�-�#/#���(, �>"/"G& '% ��% );%'* �%�%1'�1 <�(>-
>*, # �A 7&�� ��#/%&%;B�&�(%&, � )"�&'��&#, ,#�'%% �",�'�D%'#%. ��<;"�-
'� >�%/>�;�D%'#G .�. ��/�!#���" (2001), ,#�'#% ,">"�* !���" >�%/-
'",'")%'*, <;"�'*� �A�",��, /;= �"��!, >�#�&(>"G$#+ ! �",�'�D%'#G �
!�'?% ,#�* — '")";% �%�'*. � >%�#�/ A%�%�%''��&# # ��;�)'�<� ��!"��-
;#�"'#= '%�A+�/#�� /�>�;'#&%;B'�% >#&"'#%, # &�& '%A�;BJ�1 ,">"� !��-
���, !�&��*1 �A�",(%&�= ��%'BG, �"�+�/(%&�= #�%''� A%�%�%''*�# # !��-
�=$#�# �"�!"�#.

�!�>%�#�%'&";B'� (�&"'��;%'�, )&� );%'* �%�%1'�1 <�(>>*, >�-�#-
/#���(, �+�"'=G& ,"'#�"%�(G &%��#&��#G �& /�(<#+ ���A%1 ���%<� �#/".
��;# '%,'"!��(G ���AB ,">(�!";# � �&�%��&#% '��*, ,"'=&�1 !"!�1-;#A�
�%�%1'�1 <�(>>�1, 7&� >�#��/#;� ! &��(, )&� �%,#/%'&* ��A#�";#�B �!�-
;� /"''�<� �*+�/* #, '��* #, ��,��D'�, "&"!��";# “)(D"!"”. ����%''� �A
7&�� ��#/%&%;B�&�(%& >��*J%'#% (���'= !��&#!��&%��'" !"! ( �%,#/%'&��,
&"! # ( “)(D"!��”. �� ��=!�� �;()"%, '# �/#' #, “)(D"!��” '% ��&"�";�= �
>�%/%;"+ ,"'=&�1 '��* A�;%% /�(+ /'%1 (Novikov et l., 2004).

Z"�"!&%� �,"#��/%1�&�#1 � �%�%1'*+ <�(>>"+ �A*!'��%''�1 �;%>(-
J�'!#, " &"!D% ���A%''��&# ��?#";B'�1 ��<"'#,"?## 7&�<� �#/" '% #,(-
)%'*.
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�&%>'"= >%�&�(J!", Lagurus lagurus, �"�>���&�"'%'" � �&%>'�1 # ;%��-
�&%>'�1 ,�'"+ ���&�)'�1 ����>* (! ���&�!( �& 
'%>�"), � �","+�&"'%, �"-
>"/'�1 # ���&�)'�1 �#A#�#, ��'<�;## # �%�%��-���&�)'�� �#&"%. � (�-
;��#=+ �">"/'�<� �","+�&"'" �",�'�D%'#% 7&�<� �#/" >��#�+�/#& !�(<-
;*1 <�/ (T%�)%'!�, 1963), # �,���;*% �"�!# >�#'��=& /� 6 �*��/!�� (��-
!�;��, 1977). "#A�;BJ%% !�;#)%�&�� �"��! ()"�&�(%& � �",�'�D%'## �%�-
'�1 # ��%'BG, >�# 7&�� ��%/'%% )#�;� 7�A�#�'�� �"�B#�(%& �& 3.0 (� ,#�-
'#% �%�=?*) /� 8.5 (�%�'�1). �"!#� �A�",��, )#�;� /%&%'*J%1 � ,#�'#+
�*��/!"+ �&'��#&%;B'� '%�%;#!� (��*;B?��, 1955; T%�)%'!�, 1963). ��
/"''*� �",'*+ "�&����, /;= �&%>'�1 >%�&�(J!# +"�"!&%�'" !"! �(�%�%)-
'"= # '�)'"=, &"! # !�(<;��(&�)'"= "!&#�'��&B (T%�)%'!�, 1962).

�A�", D#,'# �&%>'�1 >%�&�(J!# #,()%' �;"A�. ��;"<"G&, )&� ( 7&�<�
�#/" �($%�&�(G& ��'�<"�'*% �%�%1'*% <�(>>#���!#, �&�(!&(�" # >��-
�&�"'�&�%''�% >�;�D%'#% !�&��*+ �%'=%&�= >� �%,�'"� <�/", " &"!D% �
,"�#�#���&# �& >;�&'��&# '"�%;%'#= # @",* >�>(;=?#�''�<� ?#!;" (�";B-
!��", �";B)%+, 2003; ��!%'��" # /�., 2004). ��<;"�'� #��;%/��"'#G, >��-
�%/%''��( � �%�%�'�� �","+�&"'% (��*;B?��, 1955), � �%'&=A�% � <'%,/"+
'"+�/#;# �,���;*+ �"��! ��%�&% � >�;(�,���;*�# �%<�;%&!"�#, !�&��*%
>� ���#� �",�%�"� ;#JB '%�'�<#� (�&(>";# �,���;*� ���A=�. � &"!#+
<�(>>#���!"+ >�;(�,���;*% ,�%�B!# '% �"��%;=;#�B /"D% � &�� �;()"%,
%�;# ( �,���;�1 �"�!# A*;# /%&%'*J# #, �;"/J#+ �*��/!��. � �!&=A�%
)#�;� >�/�A'*+ <�(>>#����! >��/�;D";�  (�%;#)#�"&B�=, # !"! >�;"<"%&
"�&�� 7&�<� #��;%/��"'#=, ,#��1 >�"!&#)%�!# ��% ���A# '"+�/#;#�B � ��-
�&"�% �%�%1'*+ <�(>> (��*;B?��, 1955).

�"D/"= �%�%1'"= <�(>>" ,"'#�"%& �&/%;B'(G '��( � >�#;%<"G$#�
()"�&!�� >;�$"/BG /� 8 �2 # >�/,%�'*�# !���('#!"?#=�#, �A$"= /;#'-
'" !�&��*+ /��&#<"%& 28 � (T%�)%'!�, 1962). �,�;#���"''*% '��* )"$%
��&�%)"G&�= '" >;�&'�� <�('&%. " ()"�&!"+ � >%�)"'�1 >�)��1 ���%/'#%
'��* '%�%/!� ��%/#'=G&�= �%D/( ��A�1 >�/,%�'*�# +�/"�#, &"! )&� �A-
�",(G&�= ,'")#&%;B'*% >� �%;#)#'% !�;�'##, >;�$"/B !�&��*+ /��&#<"-
%& 0.25 <" (�#�. 5.1.3.11).

�� �%�% �*�*+"'#= �"�&#&%;B'��&# ,�%�B!# �%'=G& ()"�&!# �A#&"'#=,
>%�%�%;==�B � A�;%% !���'*% A#�&�>*. ����% !�����*+ �#<�"?#1 �&�%)%-
'* �"����*% >%�%�%;%'#= >�# '%A;"<�>�#=&'*+ >�<�/'*+ (�;��#=+. �'#
)"$% ��%<� >��#�+�/=& � !�'?% ,#�* #;# '")";% �%�'* (T%�)%'!�, 1962).

���%/%'#% �&%>'�1 >%�&�(J!# #,()";# &�;B!� � ;"A��"&��'*+ (�;��#-
=+. � �/'�� #, #��;%/��"'#1 >����/#;# '"A;G/%'#= ," �%�%1'*�# >"�"�#,
>��%$%''*�# � �&%!;=''*% "!�"�#(�* �",�%��� 65�40�50 ��, �",/%;%'-
'*% '" /�% >�;��#'* �U%�'�1 >%�%<���/!�1 (�#&�#'��, 1983). �%�%, &��%
�(&�! #, !"D/�1 >"�* �&�"D#�";# �"�?" #;# �"�!(, # >%�%<���/!( (A#�"-
;#. ��;# � 7&�1 �#&("?## "<�%��#�'*+ !�'&"!&�� '% A*;�, &� �,"#��/%1�&�#=
�<�"'#)#�";#�B �A'G+#�"'#%� >"�&'%�", # �>��;%/�&�## ,�%�B!# ��<;#
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�!()#�"&B�= � �/'�� <'%,/%. ��;# D% ���A# A*;# "<�%��#�'*�#, ( '#+ >��-
;% �,"#�'�<� �A'G+#�"'#= �&�%)";# �+�"&!# # >�%�;%/��"'#= (� ���A%''�-
�&# ( �"�?��). �/'"!� �"�?* #,A%<";# >�%�;%/��"&B >"�&'%�" '" %<� &%��#-
&��##. �&� /"%& ��'��"'#% >�;"<"&B, )&� /;= �&%>'�1 >%�&�(J!# +"�"!&%�'�
&%��#&��#";B'�% >��%/%'#% � �+�"'�1 <'%,/���1 '��*.

� 7!�>%�#�%'&"+ >� >"�'��( ��"D#�"'#G ���A%1 '" “'%1&�";B'�1 &%�-
�#&��##” � ��,�"�&% �& 12 /'%1 /� 5 �%�=?%� (��!%'��" # /�., 2004) (�&"-
'��;%'�, )&� )"�&�&" #'&%<�"?#�''*+ �,"#��/%1�&�#1 ('",�-'",";B'*%,
'",�-<%'#&";B'*% !�'&"!&*, �!()#�"'#%, <�(�#'<, '";%,"'#% '" >"�&'%�")
�'#D"%&�= � ��,�"�&�� !"! ( �"�?��, &"! # ( �"��!, " )"�&�&" "<�%��#�'*+
�,"#��/%1�&�#1, '">��&#�, (�%;#)#�"%&�=. ���;%/'%% �A�&�=&%;B�&��,
�/'"!�, �*=�;%'� ;#JB � &%�&"+ >"�'�<� ��"D#�"'#= �"�?��, ( �"��! D% �
��,�"�&�� >��*J"%&�= )"�&�&" 7;%�%'&�� �#&(";#,��"''�<� "<�'#�&#)%�-
!�<� >��%/%'#= (�*>"/*, ,"�#�"'#%, #,A%<"'#% !�'&"!&��).

� '"A;G/%'#=+ ," #�!(��&�%''*�# ��;B%�'*�# <�(>>#���!"�# >�;(-
)%'* /�>�;'#&%;B'*% /"''*% � +"�"!&%�% �,"#��/%1�&�#1 # �&�(!&(�%
�,"#���&'�J%'#1 �%D/( �,���;*�# ���A=�# � �%>��/(!&#�'*1 >%�#�/
(�(&���!"=, 2004). ��/ '"A;G/%'#%� '"+�/#;#�B 9 <�(>> (>� 4 �"�?" # 2
�"�!# � !"D/�1 <�(>>%), >��%$%''*+ � ��;B%�* >;�$"/BG 6 �2. � �/'�1
<�(>>#���!% A*;# &�;B!� '%,'"!��*% ���A#, # �%D/( '#�# >��&�=''�
>��#�+�/#;# �D%�&�)%''*% �+�"&!#, >�#�%/J#% ! <#A%;# ��%+ ,�%�B!�� �
&%)%'#% '%/%;#. � J%�&# <�(>>#���!"+ (���%'B "<�%��#�'*+ !�'&"!&�� A*;
�&'��#&%;B'� '#,!#�, # � �%,(;B&"&% �%D/( �"�?"�# (�&"'��#;"�B #%�"�-
+#= /��#'#���"'#=. � !"D/�1 #, 7&#+ <�(>> >�<#A;� >� �/'��( ,�%�B!(.
�<�%��#�'*% !�'&"!&* ���&"�;=;# 35–41% �& �A$%<� )#�;" �,"#��/%1�&�#1,
" �#��;GA#�*% — 10–21%. � ��&";B'*+ /�(+ <�(>>"+ "<�%��#�'*+ �,"#��-
/%1�&�#1 '% A*;�, '� ,�%�B!# '% �",�'�D";#�B. �,"#��/%1�&�#= �"��! ��
��%+ <�(>>"+ (!���% >%���1) A*;#, � ��'��'��, �#��;GA#�*�# #;# '%1&-

�#�. 5.1.3.11. �+%�" �&��%'#= '�� �&%>'�1 >%�&�(J!#, Lagurus lagurus, � >;�&'*+
�(<;#'!"+ >�;(>(�&*''�1 ,�'* () # � ,"<(�#���"''*+ >%�!"+ >(�&*''�1 ,�'*
(%); >('!&#��� >�!","'* &��>* �%D/( �*+�/'*�# �&�%��&#=�# (>�: T%�)%'!�,
1962).
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�";B'*�#. � ?%;��, +"�"!&%� �,"#��/%1�&�#1 �%D/( ���A=�# � #�!(��&-
�%''*+ <�(>>#���!"+ ��<;"�(%&�= � �%�%1'�-<�(>>��*� �A�",�� D#,'#
7&�<� �#/", >�# !�&���� �,"#��/%1�&�#= �%D/( '%,'"!��*�# ���A=�# /�;-
D'* A*&B "<�%��#�'*�#.

� '%��;% �"�?* �&%>'�1 >%�&�(J!# >��=�;=;# ,"A�&( � >�&���&�%. �
>"�"+, �@���#���"''*+ '" ��'��% >�%/>�)&%'#= �>�%/%;%''�<� >�;���<�
>"�&'%�", >��*J";��B )#�;� (�>%J'� �*!���;%''*+ /%&%'*J%1, " (��-
�%'B ��/#&%;B�!�1 ,"A�&* �!",*�";�= A�;%% �*��!#� # ( �"�?��, # ( �"-
��! (��!%'��", 2007).

�;"A� �*�"D%''*1 >�;���1 /#���@#,� � �",�%�"+ &%;", >�%/>�)&%-
'#% >��&�=''�<� >�;���<� >"�&'%�" # ()"�&#% �"�?�� � ,"A�&% � >�&��-
�&�% ��#/%&%;B�&�(G& � >�;B,( �($%�&���"'#= ��'�<"�'*+ �%�%1'*+
<�(>> ( 7&�<� �#/" (��!%'��", 2007).

�'/"&�", Ondatra zibethicus, J#��!� �"�>���&�"'%'" '" �%�%��"�%-
�#!"'�!�� !�'&#'%'&%. � 1905 <. 7&�& �#/ A*; ,"�%,%' � �">"/'(G ����>(
# >�,/'%% "!!;#�"&#,#���"' �� �'�<#+ �&�"'"+. �!�;�<## �'/"&�* >�-
��=$%'� ,'")#&%;B'�% )#�;� #��;%/��"'#1 (�;(/�!#1, 1948; Beer, 1951;
�A"J!#', 1972, 1976; ����"!��, 1972; Le Boulenge, 1972; Vincent, Qu1r1,
1972; �;(/�!#1 # /�., 1977; MacArthur, Aleksiuk, 1979; Proulx, Gilbert, 1983;
Brooks, 1985; Caley, Boutin, 1985; Caley, 1987; Proulx, 1989). � �%�%�'*+
)"�&=+ "�%";" �",�'�D%'#% 7&�<� �#/" '")#'"%&�= �%�'�1 # ,"!"')#�"-
%&�= ��%'BG (�&�"(&�"', 1963), '� � '%!�&��*+ GD'*+ >�>(;=?#=+ �"�!#
>�#'��=& >�&���&�� � ;GA�% ��%�= <�/". ���/�;D#&%;B'��&B 7�&�";B-
'�<� ?#!;" ( '#+ �"�B#�(%& �& 2 /� 22 /'%1 (McLeod, Bondar, 1952). �
�%�%�'*+ # <��'*+ �A;"�&=+ �"�!# >�#'��=& 1-2 >��%&", � GD'*+ — /� 4
>��%&�� ," <�/. � �&/%;B'*% <�/* � �",�'�D%'## ()"�&�(%& /� 30% �"-
��!-�%<�;%&�! (�(/�=J��, �(/�=J��", 1982). �%�%�%''��&B /;#&�= �& 22
/� 30 /'%1. �#�;� /%&%'*J%1 � >��%&% �"�B#�(%& �& 1 /� 11, " ��%/'==
�%;#)#'" �*��/!" � �",'*+ >�>(;=?#=+ !�;%A;%&�= �& 3.8 /� 8.5 (�&�"(&-
�"', 1963). �%�#�/ ��;�)'�<� ��!"��;#�"'#= /;#&�= �!�;� )%&*�%+ '%-
/%;B. � 7&��( ��%�%'# �A*)'� ��D/"%&�= �&���1 �*��/�!. ��;�/*%
���A# �*�%;=G&�= #, �%�B# >��;% >%���1 ,#���!#, � '")";�� �%�%''%<�
�",�'�D%'#=. �"�?* # A�;BJ#'�&�� �"��! /��&#<"G& >�;���1 ,�%;��-
&# '" �&���� <�/( D#,'#.

�'/"&�" ,"�%;=%& A%�%<" �"�*+ �",'��A�",'*+ ��/�%���. ��'��'*-
�# (A%D#$"�# %1 �;(D"& '��*, " &"!D% +"&!#, !�&��*% �'" ����(D"%&
#, �%&�! # >�#A�%D'*+ �"�&%'#1, �!�%>;%''*+ #;��. � ;%&'#1 >%�#�/
�*��&" +"&�! ���&"�;=%& � ��%/'%� 48 �� >�# J#�#'% ��'��"'#= �!�;�
130 ��; ,#��1 �",�%�* +"&�! (�%;#)#�"G&�=, #+ �*��&" /��&#<"%& � ��%/-
'%� 70 ��, " J#�#'" ��'��"'#= — 155 �� (MacArthur, Aleksiuk, 1979).
�%�'�1 � >��&��1!% +"&!# ()"�&�(G& # �"�%?, # �"�!", " ��%'BG � �%-
��'&% # ����(D%'## (A%D#$ "!&#�'�% ()"�&#% >�#'#�"%& ��;�/'=!
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(�&�"(&�"', 1963). � ,#�'#1 >%�#�/ +"&!" #�>�;B,(%&�= !"! ��'��'�%
(A%D#$%, </%, A;"<�/"�= �!()#�"'#G '%�!�;B!#+ ���A%1, >�//%�D#�"%&-
�= �&'��#&%;B'� �*��!"= &%�>%�"&(�", A;"<�>�#=&�&�(G$"= >%�%D#�"-
'#G �#;B'*+ +�;�/��. �%&�� �'(&�# <'%,/���1 !"�%�* >�//%�D#�"%&�=
�&'��#&%;B'� '#,!"= # >��&�=''"= &%�>%�"&(�", >�7&��( +"&!# �>"�"G&
,�%�B!�� �& ,'�= # #�>�;B,(G&�= /;= �*�"$#�"'#= >�&���&�" (MacArthur,
Aleksiuk, 1979).


;= �'/"&�* +"�"!&%�%' �%�%1'�-<�(>>���1 �A�", D#,'#. "#A�;%%
&#>#)'*1 ���&"� �%�%1'*+ <�(>> — �",�'�D"G$"=�= >"�" � �/'#�-/�(-
�= �*��/!"�# (�;(/�!#1, 1948; �A"J!#', 1976; Caley, 1987). ��&�%)"G&-
�= &"!D% �*��/!# �%<�;%&�! A%, �,���;*+ ���A%1 (�A"J!#', 1976). �%D% �
���&"�% �%�%1'�1 <�(>>* �A'"�(D#�"%&�= �"�%? � /�(�= �,���;*�# �"�-
!"�#, !�&��*% (D#�"G&�= '" �/'�1 &%��#&��##. �#�&%�( �",�'�D%'#=
�'/"&�* ��D'� �"���"&�#�"&B !"! >�%#�($%�&�%''� ��'�<"�'(G (Sater,
1958; Kleiman, 1977; Proulx, Gilbert, 1983), �/'"!� � '%!�&��*+ >��%;%'#-
=+ )#�;� �,���;*+ �"��! ��D%& �/��% >�%�*J"&B )#�;� �"�?��, # � 7&�1
�#&("?## >�%�A;"/"%& >�;#<#'#= (Marinelli, Messier, 1993). �,�%�&'* &"!-
D% �;()"# >�;#"'/�## — �>"�#�"'#= �"�!# � /�(�= �"�?"�# (�"�"!��,
T#�=%�, 1976).

���#�� �%�%1'*+ >"�, � >��%;%'#=+ �'/"&�* �A'"�(D#�"G&�= �/#-
'�)'*% �,���;*% �"�?* # �"�!#, !�&��*% ���&"�;=G& /� 38% )#�;%''��-
&# >�>(;=?##. ��/"�;=G$%% A�;BJ#'�&�� #, '#+ — �#<�"'&* #;# ���A#,
;#J#�J#%�= ���%<� >�;���<� >"�&'%�" (Caley, 1987).

�"D/"= �%�%1'"= >"�" ,"'#�"%& �+�"'=%�*1 # &$"&%;B'� �"�!#�(%�*1
()"�&�! �A#&"'#=, �",�%�* !�&���<� ,"�#�=& �& &#>" ��/�%�" # �"�>�%/%;%-
'#= �"�&#&%;B'��&# (�&�"(&�"', 1963). ��&�%)"G&�= '%A�;BJ#% ��/�%�* >;�-
$"/BG /� 0.01 <", </% �%�B= ��D%& A;"<�>�;()'� �($%�&���"&B � &%)%'#% <�/",
'� '" !�(>'*+ �,%�"+ >;�$"/B �%�%1'�-<�(>>���<� ()"�&!" /��&#<"%& 0.5 <",
>�# 7&�� %<� /;#'" �/�;B A%�%<���1 ;#'## ���&"�;=%& � ��%/'%� 170 �, "
��/'"= )"�&B ,"'#�"%& >;�$"/B >�#A;#,#&%;B'� 0.4 <". " ��/�%�"+ � A%/'�1
�"�&#&%;B'��&BG '" �/'( �%�%1'(G <�(>>( >�#+�/#&�= � ��%/'%� 416 � A%-
�%<���1 ;#'## # �!�;� 7 <" >;�$"/# ��/�%�" (�;(/�!#1, 1948; �A"J!#', 1972;
����"!��, 1972). �� �?%'!"� /�(<#+ #��;%/��"&%;%1, ��%/'== >��&=D%''��&B
�%�%1'�-<�(>>���<� ()"�&!" � �",'*+ >�>(;=?#=+ �"�B#�(%& �& 100 /� 400 �,
>�# 7&�� �#'#�(� ���&"�;=%& 77 �, " �"!�#�(� — 1 !� (Le Boulenge, 1972;
Brooks, 1985; Caley, 1987).

� ;%&'#1 >%�#�/ �",�%�* �%�%1'�-<�(>>���<� ()"�&!" �&'��#&%;B'�
>��&�=''*, # %<� �%;#)#'" ,"�#�#& �& !�'@#<(�"?## A%�%<���1 ;#'## #
�A#;#= !�����. ����&�"'�&�%''"= �&�(!&(�" >��%;%'#= >�# >��&�=''��
(���'% ��/* �&'��#&%;B'� �&"A#;B'" (�A"J!#', 1972). � ,#�'#1 >%�#�/
>;�$"/B ()"�&!�� �A#&"'#= ��!�"$"%&�=, #, !"! >�!",";� #��;%/��"'#% �
#�>�;B,��"'#%� �"/#�&%;%�%&�## (MacArthur, 1978), ,#��1 50% ��%�%'#
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���A# >����/=& �A;#,# ��'��'�<� (A%D#$" ('" ()"�&!% �"/#(��� '% A�;%%
15 �) # '% (/";=G&�= �& '%<� A�;%% )%� '" 150 �.

�%��#&��#=, ,"'#�"%�"= �%�%1'�1 <�(>>�1, �A*)'� �",/%;%'" '" /�%
,�'*: �+�"'=%�(G # !�����(G. �;�$"/B �+�"'=%��1 ,�'* �"�B#�(%& �&
350 /� 3000 �2; �/�;B %% <�"'#? �"�>�;"<"%&�= �'�D%�&�� ,">"+��*+ �%-
&�!, # ��% “)(D"!#” #, 7&�1 ,�'* #,<�'=G&�=. �",�%�* !������1 ,�'* ,"-
�#�=& �& �A#;#= !����� # >;�&'��&# '"�%;%'#= >�>(;=?##, # %% >;�$"/B
���&"�;=%& 0.04–1.0 <". ��# �*��!�1 )#�;%''��&# >�>(;=?## <�"'#?* !��-
���*+ ,�' ���%/'#+ ()"�&!�� >%�%!�*�"G&�=. ��/���J#% ��;�/*% ,�%�B-
!# # �,���;*% ���A# !���=&�= #�!;G)#&%;B'� ," >�%/%;"�# �+�"'=%��1
,�'* (����"!��, 1972). �)"�&!# ���%/'#+ �%�%1'*+ <�(>> �A*)'� �A�-
��A;%'* � >���&�"'�&�% (�#�. 5.1.3.12), # #+ <�"'#?* '% >%�%!�*�"G&�=
A;"<�/"�= "!&#�'�1 �+�"'% &%��#&��## (Le Boulenge, 1972; Vincent, Qu1r1,
1972; �"�"!��, T#�=%�, 1976).

� ;%&'%-��%''#1 >%�#�/ # � '")";% ,#�* �+�"'" �%�%1'�-<�(>>��*+
()"�&!�� �*�"D%'" �;"A�. ���*J%''"= &�;%�"'&'��&B '%��/�&�%''*+
���A%1 /�(< ! /�(<( � 7&# >%�#�/*, >�-�#/#���(, �>���A�&�(%& �A�",��"-
'#G '��*+ �%�%1'*+ >"� #, )#�;" �#<�"'&�� (�"�"!��, T#�=%�, 1976).

� !�'?% �%�'* — '")";% ;%&" >�;��"= "!&#�'��&B �"�?�� ,'")#&%;B'�
>��*J"%&�=, # �,"#��/%1�&�#= �%D/( ���A=�#-�%,#/%'&"�# # �"��%;=G$#-
�#�= <�/��";*�# ,�%�B!"�# �&"'��=&�= ���A%''� )"�&*�# # '">�=D%''*�#.

��%''� � 7&�& >%�#�/ ��%/# �"�?��, >�#'#�"G$#+ '"#A�;%% "!&#�-
'�% ()"�&#% � �+�"'% &%��#&��##, �&�%)"%&�= ,'")#&%;B'�% )#�;� ���A%1
(/� 68%) �� �;%/"�# �"' # >�!(���. ����1 �;%/* �"' �A'"�(D#�"G&�= # (
�"��! (�;(/�!#1, 1948; �"�"!��, T#�=%�, 1976; Proulx, 1989).

�"�����% �"��%;%'#% �'/"&� >��#�+�/#& >�%#�($%�&�%''� �%�'�1 #
��%'BG (�"�"!��, T#�=%�, 1976). �%�%''%% �"��%;%'#% ���>"/"%& � >%�#-
�/�� �>"�#�"'#1, # ��%/# �#<�"'&�� >�%�A;"/"G& ���A# #, �"�>"�J#+�=
�%�%1. � ,#�'#1 >%�#�/ >�# #�&�$%'## !������1 A",* #;# >���%�,"'##
��%1 &�;$# ��/* � �%;!#+ ��/�%�"+ &"!D% �&�%)"G&�= �"����*% >%�%�%-
$%'#= �'/"&�* #, �/'�<� ��/�%�" � /�(<�1 (�;(/�!#1, 1948; �A"J!#',
1972). ��%'BG '" �A�%;%�J#+ ��/�%�"+, </% ��!�"$"%&�= >;�$"/B �%�%1-
'�-<�(>>��*+ ()"�&!��, '%�%/!� >��#�+�/#& �*�%;%'#% >�/���J#+ ,�%�B-
!�� #, >%��*+ �*��/!�� (�A"J!#', 1976).

�%�%''%% �"��%;%'#% >%�%,#���"�J#+ <�/��";*+ ���A%1 �"���"&�#�"-
%&�= !"! �/#' #, �%+"'#,��� #,A%<"'#= #'A�#/#'<", #, � ���&�%&�&�## �
��'�<"�'�1 �#�&%��1 �>"�#�"'#=, ( �'/"&�* /�;D'* �"��%;=&B�= � �"�-
'�1 �&%>%'# # �"�?*, # �"�!# (Dobson, 1982). �/'"!� ��%/# �"��%;=G$#+�=
���A%1 >�%�A;"/"G& <�/��";*% �"�?* (Sater, 1958), )&� A�;%% +"�"!&%�'�
/;= �#/�� � >�;#<"�'�1 �#�&%��1 �>"�#�"'#= (Caley, 1987). ���;%/��"'#%,
>���%/%''�% � 1984–1985 <<. � >���#'?## �'&"�#� � �"'"/% (Caley, 1987),
>�!",";�, )&� � >%�#�/ �"��%;%'#= )#�;� �"�?�� >�)&# �/��% >�%�*J"%&
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)#�;� �"��!, # ��%/'%% �"��&�='#%, '" !�&���% >%�%�%$"G&�= �"��%;=G-
$#%�= ���A#, ���&"�;=%& �!�;� 250 �. �/�#< � >�;B,( �"�?�� >�# �"��%;%-
'## �AU=�'=%&�=  #,'")";B'*� >�%�A;"/"'#%� ���A%1 7&�<� >�;" ��%/#
/%&%'*J%1 (Caley, 1987), >�7&��( �($%�&���"'#% >��&'"&";B'�1 @#;�>"&-
�## �"��! '% >��&#���%)#& ��'�<"�'�1 �#�&%�% �>"�#�"'#=.

�"! >�!",*�"G& '"A;G/%'#= � >�#��/%, �,���;*% �"�?* >�#'#�"G&
()"�&#% � �*�"$#�"'## >�&���&�", /��&"�;== !��� � <'%,/� (�"�"!��,
T#�=%�, 1976). ����% &�<�, �'# '"#A�;%% "!&#�'* >�# ����(D%'## +"&!# #
%% �%��'&% (����"!��, 1972).

� #��;%/��"'##, >���%/%''�� � 1990–1992 <<. '" �/'�� #, A�;�& � >��-
�#'?## �"�!")%�"' (�"'"/") � #�>�;B,��"'#%� #�!(��&�%''*+ ��&���!��,

�#�. 5.1.3.12. �)"�&!# �A#&"'#=, ,"'#�"%�*% &�%�= �%�%1'*�# <�(>>"�# (I, II,
III) �'/"&�*, Ondatra zibethicus, � >�%/%;"+ &%��#&��## �A$%1 >;�$"/BG 2.5 <".
��)!"�# �A;#,# �(�;" �%!# �&�%)%'� �"�>�;�D%'#% ?%'&��� �"!�#�";B'�1 "!&#�-
'��&# ,�%�B!�� (>�: Vincent, Qu1r1, 1972, � #,�%'%'#=�#).
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�A;%<)"G$#+ '"A;G/%'#= ," �%)%'*�# ���A=�#, >�;()%'* A�;%% >�/��A-
'*% /"''*% � ��/#&%;B�!�1 ,"A�&% �"�?�� (Marinelli, Messier, 1995). �&;#)#-
&%;B'"= ���A%''��&B >��%;%'#=, </% >����/#;# 7&� #��;%/��"'#%, ,"!;G)"-
;"�B � >�%�A;"/"'## �"��!: �A$"= )#�;%''��&B �,���;*+ ���A%1 � �",'*%
<�/* �"�B#���";" �& 11 /� 20, >�# 7&�� )#�;� �"��! A�;%% )%� �/��% >�%�*-
J";� )#�;� �"�?��.

"A;G/%'#= >�!",";#, )&� �"�?* >� �!�')"'## >%�#�/" ��;�)'�<�
��!"��;#�"'#= /%&%'*J%1 �%'BJ% ��%�%'# >����/#;# �'(&�# <'%,/". �
7&�& D% >%�#�/ ( '#+ �&�%)";"�B >��*J%''"= "!&#�'��&B, ��=,"''"= � <'%,-
/��&��%'#%� # /��&"�!�1 !���" /;= �"�!# # /%&%'*J%1. � �%�%1'*+ <�(>-
>"+ � /�(�= �"�!"�# �"�?* )"$% /��&"�;=;# !��� � <'%,/� &�1 �"�!#, </%
>����/#;# A�;BJ(G )"�&B ��%�%'#. �"!#� �A�",��, �"�?* >��=�;=;# >�-
�*J%''(G !���%''(G ,"A�&( � /%&%'*J"+ >� ,"�%�J%'## >%�#�/" ��-
;�)'�<� ��!"��;#�"'#=. ��/#&%;B�!#1 �!;"/ �"�?�� � >�;#<"�'*+ �%�%1-
'*+ <�(>>"+ (� /�(�= �,���;*�# �"�!"�#) A*; �($%�&�%''� '#D% (� �"�-
)%&% '" �/'( �"�!( # %% �*��/�!), )%� � ��'�<"�'*+ �%�B=+, # ! &��( D%
�"�>�%/%;%' '%�"�'��%�'�: �/'" #, �"��! � /%&%'*J"�# >�;()";" /�>�;-
'#&%;B'*1 !��� � A�;BJ%� !�;#)%�&�%, )%� /�(<"=. ����%/%''�% #��;%-
/��"'#% /%��'�&�#�(%& >;"�&#)'��&B �#�&%�* �>"�#�"'#= ( �'/"&�*, !�-
&��"=, � ,"�#�#���&# �& @"!&#)%�!�<� ���&'�J%'#= >�;��, ��D%& A*&B #
��'�<"�'�1, # >�;#<"�'�1.


"''*% � ��?#";B'�1 ��<"'#,"?## �%�%1'*+ <�(>> �'/"&�* �&'��#-
&%;B'� �!(/'*. �!�>%�#�%'&* >� >"�'��( ��"D#�"'#G ���A%1 � '%��;%
(�A"J!#', 1976) >�!",";#, )&� '"#�%'BJ%% )#�;� "<�%��#�'*+ �,"#��-
/%1�&�#1 �&�%)"%&�= �%D/( );%'"�# �/'�1 �%�%1'�1 <�(>>*. ��# ��"D#-
�"'## ���A%1, �&'��=$#+�= ! �",'*� �%�%1'*� <�(>>"�, >��#�+�/#;#
�D%�&�)%''*% �&�;!'��%'#=, >�#��/#�J#% ! <#A%;# �/'�<� #, >"�&'%���,
���A%''� ��%/# >%�%,#���"�J#+ �"�?��.

� /�(<�� #��;%/��"'## (�&"'��;%'�, )&� /%&%'*J# �'/"&�* �>���A'*
�&;#)"&B ���#+ A�"&B%� # �%�&%� �& ��;�/*+ ���A%1 &�<� D% ��,�"�&" #, /�(-
<#+ �*��/!�� (Caley, Boutin, 1987). 
%&%'*J%1, �&;��;%''*+ � +"&!"+, ��"D#�"-
;# >�>"�'� '" “'%1&�";B'�1 &%��#&��##” (� !;%&!% �",�%��� 60�90�120 ��)
# �%<#�&�#���";# )#�;� �#��;GA#�*+ ('",�-'",";B'*%, '",�-"'";B'*%, �;%-
/��"'#%, ";;�<�(�#'<, �!()#�"'#%) # "<�%��#�'*+ �,"#��/%1�&�#1 ("&"!#,
>�%�;%/��"'#=). �"�&�&" �#��;GA#�*+ �,"#��/%1�&�#1 �%D/( /%&%'*J"�#
#, �/'�<� �*��/!" A*;" /��&��%�'� �*J%, )%� ( /%&%'*J%1 #, �",'*+ �*��/-
!��, >�# 7&�� )"�&�&" "<�%��#�'*+ �,"#��/%1�&�#1 � �A�#+ �;()"=+ A*;"
�/#'"!���1 # '% ,"�#�%;" �& >�;" ,�%�B!��. �%,(;B&"&* 7&#+ 7!�>%�#�%'&��
��#/%&%;B�&�(G&, )&� ( <�*,('��, �%/($#+ �%�%1'�-<�(>>���1 �A�", D#,'#,
�#��;GA#�*% @���* >��%/%'#= #<�"G& �"D'(G ��=,(G$(G ��;B.

�%,G�#�(= #,;�D%''�%, ��D'� �*/%;#&B �;%/(G$#% '"#A�;%% �A$#%
)%�&* >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 �"����&�%'-
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'*+ �*J% >�%/�&"�#&%;%1 �%�%1�&�" Microtinae. �;%�%'&"�'*% �&�(!&(�-
'*% %/#'#?* — �%�%1'*% <�(>>* — )"$% ��%<� ���&�=& #, >"�* �,���-
;*+ ���A%1 # /�(+-&�%+ �*��/!�� ��;�/*+ ,�%�B!��. %�%/!� � ���&"�%
�%�B# �A'"�(D#�"%&�= '%�!�;B!� �,���;*+ �"��!, !�&��*% ��<(& (D#�"&B�=
� �/'�1 '��% ;#A� ,"'#�"G& �A���A;%''*% '��*. � �=/" �#/�� ('">�#-
�%�, L. brandti, M. ochrogaster) �A�",(G&�= ,#����)'*% <�(>>#���!#, �
���&"� !�&��*+ ��<(& �+�/#&B '%��/�&�%''*% ���A#.

� �%,�' �",�'�D%'#= !"D/"= �%�%1'"= <�(>>" ,"'#�"%& �&/%;B'*1
�+�"'=%�*1 ()"�&�! �A#&"'#=. �;"<�/"�= �+�"'% &%��#&��##, ��'�>�;#,"-
?#= �%�%1'�-<�(>>��*+ ()"�&!�� /��&#<"%& �*��!�1 �&%>%'#, # ���%/'#%
()"�&!# >�;'��&BG �A���A;=G&�= � >���&�"'�&�%, ;#A� >%�%!�*�"G&�= �
�";�1 �&%>%'#. �*/%;#&B �A���A;%''*% #'/#�#/(";B'*% ()"�&!# � >�%/%-
;"+ �%�%1'�-<�(>>���1 &%��#&��## >�"!&#)%�!# '%��,��D'�.

�"�&B �%<�;%&�!, /��&#<J#+ >�;���1 ,�%;��&#, �"��%;=%&�= � &%!($%�
<�/(, A�;BJ#'�&�� D% ��;�/*+ ���A%1 ��&"%&�= ,#���"&B � ���&"�% �%�%1-
'�1 <�(>>* # �"��%;=%&�= � A�;%% >�,/'#% ���!#. �%<�;%&!#, ," �%/!#�#
#�!;G)%'#=�#, '% �",�'�D"G&�=, >�!" ��&"G&�= � ���&"�% �%�B#. �,���-
;*% �"�?*, � &�1 #;# #'�1 �%�%, ,"A�&=&�= � >�&���&�%. ��;�/*% ���A# #,
�&"�J#+ �*��/!�� &"!D% >��=�;=G& �>�%/%;%''(G ,"A�&( � /%&%'*J"+, �A�-
<�%�"= #+ � <'%,/% # /��&"�;== <'%,/���1 �"&%�#";.

�,"#��/%1�&�#= �%D/( ���A=�# � �%�%1'*+ <�(>>"+ �&;#)"G&�= �*-
��!�1 �&%>%'BG &�;%�"'&'��&#. �&'�J%'#= �%D/( '%,'"!��*�# ���A=�#
��'��"'* '" =�!� �*�"D%''�� "'&"<�'#,�%. �<�%��#�'�% >��%/%'#% �;(-
D#& �/'#� #, ��'��'*+ �%+"'#,��� >���&�"'�&�%''�<� �",�A$%'#= �%-
�%1'*+ <�(>>. ���A%''��&B ��?#";B'�1 ��<"'#,"?##, ��'��"''�1 '" &�;%-
�"'&'*+ �,"#��/%1�&�#=+ �%D/( );%'"�# �%�%1'�1 <�(>>*, ,"!;G)"%&�= �
��,�"�&'�1 #%�"�+## /��#'#���"'#=, ��)%&"G$%1�= � �&�(&�&�#%� �&)%&-
;#�� �*�"D%''*+ >��%/%')%�!#+ ��;%1, ," #�!;G)%'#%� ;#/#���"'#= �,���-
;*+ ���A%1 � �+�"'% # �"�!#���!% &%��#&��##.

5.2. �-�-F'"�� (-,)&C)E, Sciuridae

�%�%1'�-<�(>>���1 �A�", D#,'# � �&���)%''*� �"��%;%'#%� ��;�/-
'=!" +"�"!&%�%' /;= �'�<#+ �#/�� !�(>'*+ '",%�'*+ A%;#)B#+, � &�� )#�;%
/;= )%�'�+���&�1 ;(<���1 ��A")!#, Cynomys ludovicianus, �"�>���&�"'%'-
'�1 '" G<% >���#'?## �"�!")%�"' � �"'"/% # �=/% �&%>'*+ �%<#�'�� �T�.
� �&;#)#% �& /�(<#+ >�%/�&"�#&%;%1 '",%�'*+ A%;#)B#+, 7&�& �#/ '% ,";%<"%&
,#��1 � �>=)!(, +�&= � ,#�'#1 >%�#�/ <��",/� �%'%% "!&#�%', )%� � ;%&'#%
�%�=?*. �>"�#�"'#= �"�?�� � �"�!"�# �&�%)"G&�= � !�'?% @%��";= – '")"-
;% �"�&". 
%&%'*J# ��D/"G&�= � !�'?% �"�&" #;# ">�%;% # �*+�/=& '"
>��%�+'��&B � �"%. �#�;� ��;�/*+ ,�%�B!�� � �*��/!% '%�%;#!� — � ��%/-
'%� 2.9. �%�#�/ ��;�)'�<� ��!"��;#�"'#= /;#&�= �& 4 /� 7 '%/%;B. ��;�-
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/*% ���A# >�#�&(>"G& ! �",�'�D%'#G � ��,�"�&% /�(+ ;%& #;# �&"�J%.
�D%<�/'"= ��%�&'��&B � >�>(;=?#=+ )%�'�+���&�1 ;(<���1 ��A")!# /��&#-
<"%& 50% (Tileston, Lechleitner, 1966; Hoogland, 1978, 1979).

���%;%'#= )%�'�+���&�1 ;(<���1 ��A")!# #�%G& ��,"#)'(G �&�(!&(-
�(, � !�&���1 �*/%;=G&�= �&'��#&%;B'� !�(>'*% �A�",��"'#= — !�;�'##,
#;# “�"�/*” (King, 1955, ?#&. >� Tileston, Lechleitner, 1966), �&/%;%''*%
�/'" �& /�(<�1 ()"�&!"�# �*��!�&�"�B=, �%)'*�# >��&�!"�#, +�;�"�# #
/�(<#�# 7;%�%'&"�# �%;B%@" (Hoogland, 1981). ���A# #, ���%/'#+ !�;�-
'#1 ��<(& �#/%&B #;# �;*J"&B /�(< /�(<", '� !�"1'% �%/!� ��&(>"G& �
>�=�*% !�'&"!&*. �"D/"= !�;�'#= ���&�#& #, '%�!�;B!#+ &%��#&��#";B-
'� �A���A;%''*+ �(AU%/#'#? — “!�&%�#1” (King, 1955, ?#&. >� Tileston,
Lechleitner, 1966), >�%/�&"�;=G$#+ ��A�1 �;�D'*% �%�%1'*% <�(>>#���-
!#, � ���&"� !�&��*+ �+�/=& �,���;*1 �"�%?, �& 1 /� 6 �,���;*+ �"��!,
>�;(�,���;*% (<�/��";*%) ���A# # �%<�;%&!# (Hoogland, 1978, 1981; Garrett,
Franklin, 1988). � '"#A�;%% !�(>'*+ �%�B=+ ��D%& A*&B /� &�%+ �,���;*+
�"�?�� (Tileston, Lechleitner, 1966; Hoogland, Foltz, 1982). %!�&��*% !�&%-
�## �AU%/#'=G& &�;B!� �,���;*+ �"�?�� (�& 2 /� 4), �/'"!� '"#A�;%% &#-
>#)'*1 ���&"� — >"�" �,���;*+ ���A%1 � �",'���,�"�&'*� ��;�/'=!��.
�#�;� ���A%1 � !�&%�#=+ �"�B#�(%& �& 2 /� 10, # � ��%/'%� ���&"�;=%& 6.3
(Tileston, Lechleitner, 1966; Hoogland, Foltz, 1982).

�!&#�'��&B ��%+ );%'�� !�&%�## ����%/�&�)%'" '" �<�"'#)%''�� ()"-
�&!% �A#&"'#= � �&)%&;#�� �*�"D%''*�# <�"'#?"�#. �<� >;�$"/B ��-
�&"�;=%& � ��%/'%� 0.26±0.12 <" (Hoogland, 1981). �)"�&!# A;#D"1J#+ !�&%-
�#1, !"! >�"�#;�, '% >%�%!�*�"G&�= (�#�. 5.2.1). �,���;*% ���A#, ���A%'-
'� �"�?*, �+�/=$#% � ���&"� �/'�1 !�&%�##, �+�"'=G& ,"'#�"%�(G &%�-
�#&��#G (King, 1955, ?#&. >� Fitzgerald, Lechleitner, 1974), �/'"!� &%��#&�-
�#";B'*% !�'@;#!&* ��,'#!"G& �&'��#&%;B'� �%/!� (Tileston, Lechleitner,
1966). ��D'� >�;"<"&B, )&� >���&�"'�&�%''"= �A���A;%''��&B !�&%�#1
�A%�>%)#�"%&�= �+�"'�1 &%��#&��## '" >%��*+ 7&">"+ %% ����%'#= # �
/";B'%1J%� >�//%�D#�"%&�= �,"#�'*� #,A%<"'#%� �+�"'=%�*+ ()"�&-
!��.

� !�&%�#=+ � '%�!�;B!#�# �"�?"�# �*=�;%'" #%�"�+#= /��#'#���"-
'#=, >��=�;=G$"=�=, �/'"!�, � /��&"&�)'� �=<!�1 @���% (King, 1955, ?#&.
>� Fitzgerald, Lechleitner, 1974).

�,���;*% �"�!# �A*)'� A�;%% ��&���D'*, )%� �"�?*, # ,"'=&*, >�%-
#�($%�&�%''�, ���>#&"'#%� /%&%'*J%1. "A;G/%'#= >�!",*�"G&, )&� >�
�!�')"'## >%�#�/" �>"�#�"'#1 �'# >��=�;=G& "<�%��#�'��&B >� �&'�J%-
'#G ! �"�?"� # �&<�'=G& #+ �& <'%,/���1 '��*. �<�%��#�'��&B �"��! �'#-
D"%&�= &�;B!� >��;% �*+�/" ��;�/'=!". �*��/!# �A*)'� /%�D"&�= ��%�&%.
� ��;�/*+ ,�%�B!�� +���J� �*�"D%'� "@@#;#"&#�'�% >��%/%'#%, � ���-
A%''��&# "!&* �A�;%/��"'#= # ��?#";B'*% )#�&!# (<�(�#'<), "/�%���"'-
'*% �,���;*� ���A=�. ��%/# /%&%'*J%1 �&�%)%'� ��>%�'#)%�&�� � �#/%
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#<����1 A��BA* # �,"#�'�<� >�%�;%/��"'#= (Tileston, Lechleitner, 1966).
�"D'�1 @����1 �,"#��/%1�&�#1 �%D/( �,���;*�# # ��;�/*�# ���A=�#
�;(D"& �,"#�'*% )#�&!# (King, 1955, ?#&. >� Fitzgerald, Lechleitner, 1974).

"A;G/%'#= >�!",*�"G&, )&� � !�(>'*+ !�&%�#=+ (�;�D'*+ �%�%1'*+
<�(>>"+) �"�!# � A�;BJ#'�&�% �;()"%� (62%) �>"�#�"G&�= � �/'#� �"�-
?��. �'�D%�&�%''�% �&?���&�� �A'"�(D%'� &�;B!� � 3 #, 102 �A�;%/��"'-
'*+ �*��/!��. �"�?*, '">��&#�, �>"�#�"G&�= � '%�!�;B!#�# �"�!"�#. �
>���&*+ �%�%1'*+ <�(>>"+ � >"��1 �,���;*+ ���A%1 �"�!" �>"�#�"%&�=
>�%#�($%�&�%''� �� “���#�” >"�&'%��� (� 73% �;()"%�) # /�>�;'#&%;B-
'� — � �"�?"�#-���%/=�#. � �%�%1'*+ <�(>>"+ � '%�!�;B!#�# �"�?"�#
�"�!# �>"�#�";#�B >��;%/��"&%;B'�, >� �%'BJ%1 �%�%, � /�(�= �"�?"�#.
�"�&B �"��! (18%) �>"�#�";"�B !"! �� “���#�#” >"�&'%�"�#, &"! # � �"�-
?"�# #, ���%/'#+ �%�%1'*+ <�(>>. %!�&��*% �"�!# (2%) �>"�#�";#�B
#�!;G)#&%;B'� � �"�?"�# #, ���%/'#+ �%�%1'*+ <�(>>. � ?%;��, �#�&%�(
�>"�#�"'#= ( )%�'�+���&�1 ;(<���1 ��A")!# ��D'� '",�"&B >�;#<#'#)%�-
!�1 (Foltz, Hoogland, 1981; Hoogland, Foltz, 1982), �/'"!� #�%%& �%�&� # @"-
!(;B&"&#�'"= >�;#"'/�#=.

���;%/��"'#= (!",*�"G& '" �*��!#1 (���%'B <%'%&#)%�!�<� �",'��A-
�",#= �%�%1'*+ <�(>>#����! (Chesser, 1983), # � ��=,# � 7&#� �*/�#'(&�
>�%/>�;�D%'#%, )&� �%�%1'�-<�(>>���1 �A�", D#,'# )%�'�+���&�1 ;(<�-
��1 ��A")!# # ���&�%&�&�(G$%% %�( >��%/%'#% �@���#���";#�B A;"<�/"-
�= �*��!�1 �&%>%'# #'A�#/#'<" # >��?%��"�, �A(�;��;%''*� <%'%&#)%�-
!#� /�%1@��. �/'"!� �($%�&�(G& �%+"'#,�* #,A%<"'#= #'A�#/#'<", �
)"�&'��&#, �"��%;%'#% ��;�/*+ ,�%�B!�� # ���A%1 �&"�J%<� ��,�"�&" #,

�#�. 5.2.1.  �"�>�%/%;%'#% �%�# !�&%�#1 (�%�%1'*+ <�(>>) � �/'�1 #, !�;�'#1
(�"�/) )%�'�+���&�1 ;(<���1 ��A")!#, Cynomys ludovicianus, '" >;�$"/!% '"A;G-
/%'#1 � 1960 <. � J&"&% ��;��"/�, �T� (>�: Tileston, Lechleitner, 1966, � #,�%'%-
'#=�#).
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�%�%1'*+ <�(>>. ��;�/*% �"�!# >� /��&#D%'## >�;���1 ,�%;��&# ��<(&
��&"�"&B�= � ���&"�% ���%1 �%�%1'�1 <�(>>*, '� ��;�/*% �"�?*, !"! >�"-
�#;�, �"��%;=G&�= � ��,�"�&% 12-14 �%�=?%� (Hoogland, 1982). ����% &�<�,
�"�!#, >�#�&(>"G$#% ! �",�'�D%'#G � ��,�"�&% �/'�<� <�/", �>"�#�"G&-
�=, !"! >�"�#;�, � '%��/�&�%''*�# �"�?"�#, " �,���;*% �"�?* � �=/% �;(-
)"%� >%�%+�/=& � /�(<(G �%�%1'(G <�(>>( >�%D/%, )%� #+ /�)%�# /��&#-
<"G& ��,�"�&" >�;���1 ,�%;��&# (Hoogland, 1982; Garrett, Franklin, 1988).

���?%��*, ��=,"''*% � �"��%;%'#%�, >�/��A'� #,()%'* � +�/% #��;%-
/��"'#=, >���%/%''�<� � 1979–1982 <<. � J&"&% 
"!�&" (�T�) � #�>�;B,��"-
'#%� �"/#�&%;%�%&�## (Garrett, Franklin, 1988). �*=�;%'*, � )"�&'��&#, >%-
�%�%$%'#= '%!�&��*+ ���A%1 !"! � >�%/%;"+ �/'�1 !�;�'## (�"�/*), &"! #
�%D/( ���%/'#�# !�;�'#=�# ('" �"��&�='#%, ���&"�;=G$%% � ��%/'%� 2.4
!�). %)"�&*1 �A�%' ���A=�# �%D/( �&/%;B'*�# !�&%�#=�# (�%�%1'*�#
<�(>>"�#) >��#�+�/#& !�(<;*1 <�/. �"����*% >%�%+�/* ,�%�B!�� #, �/'�1
!�;�'## � /�(<(G �&�%)%'* &�;B!� �%�'�1, # 7&�& >��?%�� ���>"/"%& � �*-
+�/�� ��;�/'=!". � �"��%;=G$#+�= ���A%1 �*=�;%'* �($%�&�%''*% �",-
;#)#=, ��=,"''*% � ��,�"�&��. ��%/# �"�?�� >�%�A;"/";# <�/��";*% '%>�-
;���,�%;*% ���A# (91%), �"��%;%'#% !�&��*+ ��=,"'� � >�#�!�� >�;��*+
>"�&'%���. �/'"!� � A�;BJ#'�&�% �;()"%� �"�?* �>"�#�"G&�= � �"�!"�#
;#JB '" �;%/(G$#1 <�/ (Hoogland, 1982). �%D% �&�%)"G&�= >%�%+�/* <�/�-
�";*+ �"�?�� #, �/'�1 �%�%1'�1 <�(>>* � /�(<(G, # � 7&�� �;()"% �'#
��",( >�#�&(>"G& ! �",�'�D%'#G (Garrett, Franklin, 1988). �&� !"�"%&�= �"�-
�%;=G$#+�= �"��!, &� #+ ��,�"�& �A*)'� >�%�*J"%& /�" <�/". �" �%�B >%�#-
�/ #��;%/��"'#1 '% �*=�;%'� '# �/'�<� �;()"= �A�",��"'#= '���1 !�;�-
'## (�"�/*), ���&�=$%1 #�!;G)#&%;B'� #, �#<�"'&��.

�'%/�%'#% �#<�"'&" � ;GA(G !�;�'#G >�'")";( ��&�%)"%& "!&#�'�%
��>��&#�;%'#% �� �&���'* �%,#/%'&��. ��#�(&�&�#% “)(D"!"” ��,A(D/"%&
��%+ );%'�� �%�%1'*+ <�(>>, # �'# "!&#�'� '">"/"G& '" '%<�. � �%,(;B&"-
&% “)(D"!” �*'(D/%' �!�*�"&B�= �& >�%�;%/��"'#= �� ��%�%''*+ '��"+
'" >%�#@%�## !�;�'##. � #&�<%, &�;B!� 12 #, 27 (44%) �#<�#�(G$#+ ���-
A%1, ," !�&��*�# �%;# '"A;G/%'#=, ,"!�%>#;#�B � ���&"�% '��*+ !�;�'#1,
# ;#JB �%'%% >�;��#'* #, '#+ (40%) /�D#;# /� �;%/(G$%1 �%�'* # >�#'=-
;# ()"�&#% � �",�'�D%'##.

�%�%+�/* ,�%�B!�� #, �/'�1 �%�%1'�1 <�(>>* � /�(<(G � >�%/%;"+
�/'�1 !�;�'## ��=,"'*, <;"�'*� �A�",��, � #�&�$%'#%� !�����*+ �%�(�-
��� '" �+�"'=%��1 &%��#&��##. � 7&�1 �#&("?## )"�&B ���A%1 >�<#A"%&
;#A� #,-," >��&�=''*+ "<�%��#�'*+ �&*)%! � ���A=�#-���%/=�#, ;#A� �&
#�&�$%'#=, '� '%!�&��*% ���A#, � ���A%''��&# �"�!#, �*D#�"G&, %�;# #�
(/"%&�= ��1&# � ���&"� ���%/'#+ �%�%1'*+ <�(>>.

�"!#� �A�",��, �"��%;%'#% � >�>(;=?#=+ )%�'�+���&�1 ;(<���1 ��A")-
!#, � ?%;�� >�#(��)%''�% ! �%�%''%�( >%�#�/(, �>���A�&�(%& >%�%�"�>�%-
/%;%'#G ���A%1 � �%�%1'*+ <�(>>"+ # !�;�'#=+, # A;"<�/"�= 7&��( �'#D"-
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%&�= �&%>%'B #'A�#/#'<" # �>&#�#,#�(%&�= #�>�;B,��"'#% !�����*+ �%-
�(����.

�%�%1'�-<�(>>���1 �A�", D#,'# � �&���)%''*� �"��%;%'#%� ��;�/-
'=!" # =�!� �*�"D%''�1 �+�"'�1 &%��#&��## +"�"!&%�%' /;= �'�<#+ �#-
/�� �(�!�� (��/ Marmota). #D% >�#�%/%'* !�"&!#% +"�"!&%�#�&#!# >��-
�&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%'#1 J%�&# �#/�� — M.
menzbieri, M. sibirica, M. marmota, M. caligata, M. olympus # M. bobac.

�(��! �%',A#�", Marmota menzbieri, �"�>���&�"'%''*1 � >�%/%;"+
�">"/'�<� �='B-T"'= — �#/ � �)%'B !���&!#� >%�#�/�� '",%�'�1 "!&#�-
'��&#, >��/�;D"G$#��= � !�'?" ">�%;= (>��;% �*+�/" #, ,#�'%1 �>=)!#)
/� &�%&B%1 /%!"/* "�<(�&", !�</" �(�!# �'��B ,";%<"G& � �>=)!(. �%'&�)-
'*% >��%;%'#= 7&�<� �#/" �"�>�;"<"G&�= '" �*��&"+ 2150–3400 � '"/ (���-
'%� ���= # #,�;#���"'* �!;"/!"�# �%;B%@" (�"J!#', 1983).

�%�%1'"= <�(>>" ( �(�!" �%',A#�" �A*)'� ���&�#& #, >"�* �,���;*+
���A%1 (�&"�J% 3 ;%&) # #+ >�&���&�" (�"!�#�";B'� /� 8 ,�%�B!��). ��&�%-
)"G&�= �%�B# � /�(�= �,���;*�# �"�?"�#, ���&�=$#�# � ��/�&�% (�"J-
!#', 1983).

��,�"�&'�1 ���&"� # )#�;� );%'�� �%�%1'�1 <�(>>* >%�#�/#)%�!#
�%'=G&�=. ��;�/*% ���A#, >%�%,#���"�J#% &�%&BG ,#�(, �&�%;=G&�= #
�A�",(G& '��*% �%�B#. ��;BJ#'�&�� #, '#+ /"%& >�&���&�� � &�� D% <�/(.
%!�&��*% ���A#, '% '"J%/J#% >�/+�/=$%<� >"�&'%�" /;= �A�",��"'#=
>"�*, ��,��"$"G&�= � ��/#&%;B�!(G �%�BG. � '%!�&��*+ �%�B=+ >��#�-
+�/#& �A�%' <�/��";*�# ���A=�#. ��,��D'* &"!D% >%�%+�/* �"�?�� #,
�/'�1 �%�%1'�1 <�(>>* � /�(<(G. �/'"!� ��'��" �%�%1'�1 <�(>>#���-
!# ��+�"'=%&�= � &%)%'#% /;#&%;B'�<� ��%�%'#, # ��%'" �/'�<� #, ��/#-
&%;%1 — '%)"�&�% =�;%'#%, '% >�#��/=$%% ! �"�>"/( �%�B# (�"J!#', 1983).

�"D/"= �%�%1'"= <�(>>" �+�"'=%& ���1 ()"�&�! �A#&"'#=, � ,'")#&%;B-
'�1 �&%>%'# �A���A;%''*1 �& ���%/'#+ <�(>>#����! (�#�. 5.2.2). ���;%
�*+�/" ��;�/'=!" �%�%1'�-<�(>>��*% ()"�&!# �"�J#�=G&�= # )"�&#)'�
>%�%!�*�"G&�= (�#�. 5.2.2, ), �/'"!� �&%>%'B >%�%!�*�"'#= '%�%;#!" #
���&"�;=%& ��%<� 5–8% (�"J!#', 1983). �%�%/ ,";%<"'#%� � �>=)!( >;�$"/B
�%�%1'�-<�(>>��*+ ()"�&!�� ��!�"$"%&�=, # �'# >�;'��&BG #,�;#�(G&�=
� >���&�"'�&�% (�#�. 5.2.2, %). �A���A;%''��&B �%�%1'*+ <�(>> >�//%�D#-
�"%&�= "!&#�'�1 �+�"'�1 # ,">"+���1 �"�!#���!�1 &%��#&��##.

�,"#��/%1�&�#= �%D/( );%'"�# �/'�1 �%�B# +"�"!&%�#,(G&�= �*��-
!�1 �&%>%'BG &�;%�"'&'��&#. "#A�;%% )"�&*% !�'&"!&* — �,"#�'*% �A-
'G+#�"'#=. ��# �A'G+#�"'## >"�&'%�* ���A�% �'#�"'#% (/%;=G& ;#?%-
��1, J%1'�1 # "'�-<%'#&";B'�1 �A;"�&#.

",�-'",";B'*% # /�(<#% �>�,'"�"&%;B'*% !�'&"!&* )"$% �&�%)"G&�=
� �%�%''#% �%�=?*. � 7&�& D% >%�#�/ '"#A�;%% �%��=&'* # '%1&�";B'*%
�%D�%�%1'*% !�'&"!&*, !�</" );%'* ���%/'#+ �%�%1 !���=&�= ���A$" '"
'%A�;BJ#+, >��<�%&*+ ��;'?%� ()"�&!"+ >;�$"/BG 17–28 �2. �� �%�% &"-
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='#= �'%<" �%�%1'�-<�(>-
>��*% &%��#&��## (�%;#-
)#�"G&�= � �",�%�"+, #
)"�&�&" �%D<�(>>��*+
�,"#��/%1�&�#1 �'#D"%&-
�=. �" 60-70 /'%1 /� ,";%-
<"'#= � �>=)!( )#�;� !�'-
&"!&�� � >��%;%'#=+ �(�-
!" �%',A#�" ��!�"$"%&-
�= /� �#'#�(�" (�"J-
!#', 1983).

�%<�;%&!# >��;% �*-
+�/" #, �*��/!��*+ '��
>%��*% 2–3 /'= !�'&"!&#-
�(G& &�;B!� � �"&%�BG,
" >�,/'%% — � <�/��";*-
�# ���A=�# # /�(<#�#
);%'"�# �%�B#. ��?#-
";B'"= )#�&!" (<�(�#'<) —
�&'��#&%;B'� �%/!�% =�-
;%'#% # '% #<�"%& ���A�1
��;# � �&"'��;%'## �'(&-
�#�%�%1'*+ �,"#���&'�-
J%'#1. "#A�;BJ"= )"�-
&�&" )#�&�! �&�%)"%&�=
�� �&���1 >�;��#'% �%,�-

'" '",%�'�1 "!&#�'��&#, >�# 7&�� #+ #'#?#"&��"�# )"$% �*�&(>"G&
��;�/*% ���A# � ��,�"�&% /� 2 ;%&. %�%/!� �&�%)"G&�= )#�&!# /%&%'*-
J%1, #'#?##���"''*% �"�!�1. �,���;*% �"�?* '# �",( '% A*;# �&�%-
)%'* � !")%�&�% #'#?#"&���� )#�&!#. �#�&!" >"�&'%�" # �,"#��/%1�&�#=
>�# )#�&!"+ '% �&�"D"G& #%�"�+#)%�!�1 ��<"'#,"?## �%�%1'�1 <�(>>*
(�"J!#', 1983).

���",/� A�;%% �"D'(G ��=,(G$(G ��;B #<�"%& �!()#�"'#%. �%�'�1 !�'-
&"!&* >�/�A'�<� ��/" �&�%)"G&�= )"�&�, '� �'# '%>��/�;D#&%;B'*, # �!(-
)#�"G&�= �A*)'� 2–3 ���A#. �;#D% ! ,";%<"'#G � �>=)!( �!()#�"'#%
�&�%)"%&�= � <�(>>"+ >� 4–6 ���A%1, '"+�/=$#+�= � &%�'�� &"!&#;B'�� !�'-
&"!&% � &%)%'#% 15–20 �#'(&, " � '%!�&��*+ �;()"=+ — /� 2 )"���. �%<(;=�'�
�&�%)"G&�= #<���*% �,"#��/%1�&�#=, � !�&��*+ >�#�(&�&�(G& '%!�&��*%
7;%�%'&* "<�'#�&#)%�!�<� >��%/%'#=, <�(�#'< # �A�;%/��"'#% >"�&'%�".
�A=,"&%;B'*% 7;%�%'&* #<����<� >��%/%'#= — A�!�#���"'#% # ,"+�"& �%,-
?�� >"�&'%�" � �&�1!%. ��(>>��*% #<�*, !"! >�"�#;�, '%>��/�;D#&%;B'*, #
#'#?#"&#�( � '#+ )"$% ��%<� >��=�;=G& ��;�/*% ���A#.

�#�. 5.2.2.  �,"#�'�% �"�>�;�D%'#% >=&# �%�%1'�-
<�(>>��*+ ()"�&!�� �(�!" �%',A#�", Marmota.
menzbieri, '" >;�$"/!% �%)%'#= � �"&!";B�!�� ,"-
>��%/'#!% � !�'?% #G'= () # >%���1 /%!"/% "�<(�-
&" 1977 <., ," 8-12 /'%1 /� ,";%<"'#= � �>=)!( (%).
��"'#?* ()"�&!��: 1 — �%�B= � 1, 2 — �%�B= � 2,
3 — �%�B= � 3, 4 — �%�B= � 4, 5 — �%�B= � 5, 6 —
!"�%'#�&"= ��*>B, 7 — �!";* (>�: �"J!#', 1983,
� #,�%'%'#=�#).
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�<�'#�&#)%�!�% >��%/%'#% >�%/�&"�;%'� &"!#�# 7;%�%'&"�#, !"! (<��-
D"G$#% # ,"$#&'*% �&�1!#, >�%�;%/��"'#%, "&"!", �+�"&!" # A%<�&�� �& >"�&-
'%�". 
%��'�&�"?#= (<��D"G$#+ >�, # >�%�;%/��"'#% ,"�%<#�&�#���"'*
�� �,"#��/%1�&�#=+ �%D/( );%'"�# ���%/'#+ �%�%1, �+�"'=G$#+ ���# ()"-
�&!# �A#&"'#=. �%��#&��#";B'*% !�'@;#!&* ��,'#!"G& &�;B!� >��;% �!�'-
)"&%;B'�<� (�&"'��;%'#= <�"'#? �%D/( �%�%1'*�# ()"�&!"�#, >�#�%�'�
)%�%, /�" �%�=?" >��;% �*+�/" #, �>=)!#. ��# ��&�%)% '" >%�#@%�## ()"�-
&!�� ���A#-���%/# )"$% �<�"'#)#�"G&�= /%��'�&�"?#=�# (<��D"G$#+ >�,,
� )"�&'��&#, A�!��*+ �&�%!. ��;# D% “)(D"!” �A'"�(D#�"%&�= � ?%'&�% ()"-
�&!", “+�,=#'” &%��#&��## "&"!(%& %<� # >�%�;%/(%& /� <�"'#?*, " ,"&%�
�%&#& >�#<�"'#)'(G &%��#&��#G # A;#D"1J#% '��*.

{%�&!"= #%�"�+#= /��#'#���"'#= � �%�%1'*+ <�(>>"+ �(�!" �%',A#�"
�&�(&�&�(%&. ��?#";B'"= ��<"'#,"?#= �&�"D"%& '% �"'<��(G, " @('!?#�'";B-
'(G ��;B ���A%1 (�"&(�#', 1983; �"J!#', 1983). �%<�;%&!# # <�/��";*% ���-
A# '% >��=�;=G& >�#,'"!�� "<�%��## >� �&'�J%'#G ! “)(D"!"�”, +�&= >���-
<"G& #,<�'=&B #+ � >�#�(&�&�## �&"�J#+ );%'�� <�(>>*. �&# /%1�&�#= =�;=G&-
�=, �!��%% ��%<�, "!&�� >�/�"D"'#= �,���;*� ���A=�, '� '% >��=�;%'#%�
"<�%��##. ��% );%'* �%�B# >�#'#�"G& ()"�&#% � ,">"�"'## <'%,/���<� �"&%-
�#";" # �>��%$%'## �A �>"�'��&#. �,���;*% # >�;(�,���;*% ���A# ()"�&�(-
G& � �+�"'% # �"�!#���!% �%�%1'�-<�(>>���1 &%��#&��##, '� � �",'�1 �&%-
>%'#. � �%�B=+ � �/'#� �,���;*� �"�?�� #�%''� �' '"#A�;%% "!&#�%' �
�"�!#���!% # �+�"'% ()"�&!", " &"!D% � ��?#";B'*+ �,"#��/%1�&�#=+. ��#
'";#)## � �%�B% >�;(�,���;*+ �"�?�� (� ��,�"�&% 2–3 ;%&) )"�&B @('!?#1 >�
�+�"'% # �"�!#���!% &%��#&��## >%�%�"�>�%/%;=%&�= �%D/( '#�# >�# ��-
+�"'%'## >�#,'"!�� >�/)#'%'#= �,���;��( �"�?( (�A'G+#�"'#% �'#,(, �%-
'%% '">�=D%''*% A�!��*% �&�1!# # '%!�&��*% /�(<#% 7;%�%'&* >��%/%'#=).
� �%�B=+ � /�(�= �,���;*�# �"�?"�# (� ��,�"�&% 5–11 ;%&) '"#A�;BJ(G
"!&#�'��&B >��=�;=%& &�;B!� �/#' #, '#+ (“<;"�'*1” �"�%?). �&���1 �"�%?
'%�%/!� ,"'#�"%& �/'� #, >��;%/'#+ �%�& >� �&%>%'# ()"�&#= � �+�"'% #
�"�!#���!% &%��#&��##, # � !�'&"!&"+ � “<;"�'*�” �"�?�� >��=�;=%& ��%
>�#,'"!# >�/)#'%'#=. 
��#'#�(G$%% >�;�D%'#% �"�?"-��'��"&%;= �%�B#
>�//%�D#�"%&�= � A�;BJ%1 �&%>%'# ���&�%&�&�(G$#� >��%/%'#%� ��&";B-
'*+ );%'�� <�(>>*. � �%�B=+ A%, “<;"�'�<�” �"�?" �%�B !��>;%!� >��%/%'#=,
���1�&�%''*1 %<� “��;#”, >��=�;=%&�= ( �/'�1 #;# /�(+ �,���;*+ �"��! (�"-
&(�#', 1983; �"J!#', 1983).

�"�A"<"', Marmota sibirica, �"�>���&�"'%' � $%A'#�&*+ �*��!�<��'*+
�&%>=+ �(�*, �<�-���&�)'�<� �"A"1!";B=, �%�%�'�1 ��'<�;##, �%�%��-
���&�)'�<� # �%�%��-�">"/'�<� �#&"=. �#�'== �>=)!" ( &"�A"<"'" /;#&�=
� �%�%/#'* #;# !�'?" �%'&=A�= >� ">�%;B. �"!�#�";B'�% )#�;� ����%�&-
'� ,#�(G$#+ ���A%1 /��&#<"%& 22 (�#A#!��, 1989). �*J%/J#% #, �>=)!#
�(�!# �>"�#�"G&�=, # � �"% ( �"��! >�=�;=%&�= ��;�/'=! (�('?��, 1981,
1986).
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�#�. 5.2.3. �,"#�'�% �"�>�;�D%'#% �%�%1'*+
<�(>> # !�;�'#1 � >��%;%'#=+ �(�!�� �)"<�-
��<� &#>". 1 — &%��#&��#= !�;�'##, 2 — �%-
�%1'*% ()"�&!#, 3 — �!";*, 4 — ()"�&!#
;%�" (>�: �#A#!��, 1989).

�%�%1'*% <�(>>#���!# &"�A"<"'" ���&�=& #, ���A%1 �",'�<� ��,�"�&":
��;�/*+ — ��,�"�&�� /� 1 <�/", >�;(�,���;*+ — >%�%,#���"�J#+ �/'(
,#�(, # �,���;*+ — >%�%,#���"�J#+, !"! �#'#�(�, /�% ,#�* # �>���A'*+
>�#'#�"&B ()"�&#% � �",�'�D%'##. �� !�;#)%�&�( );%'�� �%�B#, /;#&%;B-
'��&# %% �($%�&���"'#= # ��%'% ���&"�" �%�%1'*% <�(>>#���!# &"�A"<"'"
�",/%;=G& '" )%&*�% &#>": (I) �%�B# � �&"/## @���#���"'#=, ���&�=$#% #,
>"�* ���A%1; �'# '%(�&�1)#�*, �($%�&�(G& /� <�/" #;# /�(+ ;%&, # �"�>"-
/"G&�=, %�;# � '#+ '% >�=�;=%&�= ��;�/'=!; (II) �%�B#, ���&�=$#% #, >"�*
��/#&%;%1 (#;# �/'�<� #, '#+) � >�&���&��� &%!($%<� #;# >�%/*/($%<�
<�/"; �'# �($%�&�(G& &"!D% 1-2 <�/" # �"�>"/"G&�= >��;% >%���1 ,#���!#;
(III) �%�B#, ���&�=$#% #, 3-6 �,���;*+ # >�;(�,���;*+ ���A%1, � !�&��*+
��;�/'=! >�=�;=%&�= ;#JB � �&/%;B'*% <�/*; ���&"� 7&#+ �%�%1 &"!D% '%(�-
&�1)#�; (IV) �%�B# � A�;BJ#� )#�;�� �,���;*+ # ��;�/*+ ���A%1 (/� 18); �
�%�B=+ 7&�<� &#>" %D%<�/'� >��#�+�/#& )"�&#)'"= ��%'" ���&"�", '� A�;B-
J#'�&�� );%'�� �%�B# /%�D#&�= '" �/'�� # &�� D% ()"�&!% �A#&"'#=. "#-
A�;%% )"�&� ��&�%)"G&�= '%(�&�1)#�*% �%�B# II # III &#>" (60-76%). �;�D-
'*% �%�%1'*% <�(>>#���!# (IV &#>) +"�"!&%�'* /;= >��%;%'#1 � �*��!�1
>;�&'��&BG, </% �'# ���&"�;=G& 36% ��%+ �%�%1 (�('?��, 1981, 1986).

%�!�;B!� �%�%1 �AU%/#'=G&�= � A�;%% !�(>'*% �(A>�>(;=?#�''*%
%/#'#?* — !�;�'## (#;# ���"���+, >� &%��#'�;�<## .�. "(���", 1967,
1975), /;= !�&��*+ +"�"!&%�'* #'&%<�"?#�''*% @���* >��%/%'#=, � )"�-

&'��&# �>&#)%�!"= # "!(�&#)%�-
!"= �#<'";#,"?#= (�('?��,
1981). �&%>%'B �A���A;%''��-
&# !�;�'#1 ,"�#�#& �& ;"'/J"@-
&" # &#>" >��%;%'#=. � >��%;%-
'#=+ �)"<���<� &#>" <�(>>*
�%�%1 �AU%/#'=G&�= � �&/%;B-
'*% !�;�'## ( �%�+'%<� #;#
'#D'%<� �*��&'�<� >�%/%;"
(�#�. 5.2.3). � >��%;%'#=+ A";�)-
'�<� &#>" !�;�'## >���&#�"G&-
�= '" ,'")#&%;B'*% �"��&�='#=
� ���&�%&�&�## � !�'&(�"�#
�%&# ��/��A��" (�#A#!��, 1989).


;= �%�%1'*+ <�(>> &"�A"-
<"'" +"�"!&%�'* �%<(;=�'*%
>%�%<�(>>#���!#, >�#��/=$#%
! )"�&#)'�1 ��%'% #+ ���&"�"
(/� 25%). �'# ��=,"'*, >�%D/%
��%<�, � �*�%;%'#%� '%!�&��*+
>�;(�,���;*+ ���A%1 # ��%;%-
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'#%� �,���;*+ �"�?�� # =;��*+ �"��!, ,"�%$"G$#+ �"!"'�##, �A�",��"�-
J#%�= ��;%/�&�#% %�&%�&�%''�1 (A*;# �,���;*+ ���A%1 (�('?��, 1981).

�"D/"= �%�%1'"= <�(>>" ,"'#�"%& �A���A;%''*1 ()"�&�! �A#&"'#=
(�+�"'=%�(G &%��#&��#G), � >�%/%;"+ !�&��*+ '"+�/=&�= !�����*% #
,"$#&'*% (<�/B=. |���" �%�%1'*+ ()"�&!�� �A*)'� '%>�"�#;B'"=, '� �
>;"!��'*+ (�;��#=+ A;#D% ! �!�(<;�1. �;�$"/B �%�%1'�-<�(>>��*+ &%�-
�#&��#1 �"�B#�(%& �& 0.7 /� 5.2 <", � ,"�#�#���&# �& ���&"�" �%�B#. �"�-
>�;�D%'#% �%�%1'�-<�(>>��*+ ()"�&!�� ��D%& <�/ �& <�/" �%'=&B�=, '�
>%�%!�*�"'#% ���%/'#+ &%��#&��#1, !"! >�"�#;�, �&�(&�&�(%& #;# A*�"-
%& '%,'")#&%;B'*� (�#�. 5.2.4). �%�%�%''"= �"�!" �A*)'� ,"'#�"%& �&-
/%;B'(G ;%&'GG '��(, !(/" >%�%+�/#& ��!��% >��;% �*+�/" #, �>=)!#, #
7&" '��" �&"'��#&�= �*��/!���1. � &%+ �;()"=+, !�</" ��;�/'=! >�=�;=%&-
�= � ,#�'%1 '��%, �"�!", �%��=&'�, #�>�;B,(%& /�>�;'#&%;B'(G <'%,/�-
�(G !"�%�( (�#A#!��, 1989).

� >%�#�/ >�/<�&��!# ! �>=)!% >�/�#D'��&B �(�!��, #'&%'�#�'��&B #+
�,"#��/%1�&�#1 # )"�&�&" !�'&"!&�� (�%'BJ"G&�=. ��%/'== >;�$"/B �%-
�%1'�-<�(>>��*+ ()"�&!�� ��!�"$"%&�= � ��%/'%� � 3.0 <" � #G'%-#G;% /�
0.9 <" � �%'&=A�%; �,���;*% ���A# >%�%�%$"G&�= '" >;�$"/# �%'%% 0.1 <"
��!�(< ,#����)'�1 '��*
(�('?��, 1986).

"A;G/%'#= ," 16 �%�%1-
'*�# <�(>>"�# (� �A$%1
�;�D'��&# 72 ���A#) � &%)%'#%
;%&" '" �/'�1 #, >;�$"/�! �%-
)%'#= (�('?��, 1981) >�!",";#,
)&� �%D<�(>>��*% "<�'#�&#-
)%�!#% �,"#��/%1�&�#= �)%'B
�%/!#: ," �%�B >%�#�/ ,"�%<#-
�&�#���"'� 14 !�'&"!&�� '" <�"-
'#?"+ ()"�&!��, � &�� )#�;% 6 —
� /%��'�&�"?#%1 (<��,* (�*<-
'(&"= /(<�1 �>#'", �%/;%''�%
>��"+#�"'#% >�/'=&*� ��%�+
+���&��); � 3 �;()"=+ ,"�%<#�-
&�#���"'* �+�"&!# # � 5 �;(-
)"=+ — >�%�;%/��"'#%. ��%
"<�'#�&#)%�!#% �,"#��/%1-
�&�#= ,"�%�J";#�B �&�&(>;%'#-
%� )(D"!��, �&��<J#+�= '" �+-
�"'=%�(G &%��#&��#G. � "<-
�%��#�'*+ !�'@;#!&"+ >�#-
'#�";# ()"�&#% &�;B!� �"�?*

�#�. 5.2.4. ����&�"'�&�%''�% �"�>�%/%;%'#% 14
�%�%1'�-<�(>>��*+ &%��#&��#1 &"�A"<"'",
Marmota sibirica, '" >;�$"/!% '"A;G/%'#1 �",-
�%��� 50 <" � G<�-,">"/'�1 �(�% ;%&�� 1977-
1979 <<. 1 — ,#����)'*% '��*, #�>�;B,��"�-
J#%�= &�# ,#�* >�/�=/, 2 — &� D%, �/'(-/�%
,#�*, 3 — <�"'#?* &%��#&��#1 # <�/*, 4 —
�%�&� >%�%!�*�"'#= &�%+ ���%/'#+ &%��#&��#1
(>�: �('?��, 1981, � #,�%'%'#=�#).
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(3 �,���;*+ # 1 <�/��";*1), !�&��*% �+�/#;# � ���&"� '%(�&�1)#�*+ �%�%1-
'*+ <�(>>. � !�'?% ;%&" # ��%'BG, >%�%/ ,";%<"'#%� � �>=)!(, "<�%��#�'*%
�,"#��/%1�&�#= >�%!�"$"G&�=; � "�<(�&% '" >;�$"/!% �%)%'#= '% A*;�
,"�%<#�&�#���"'� '# �/'�<� "<�'#�&#)%�!�<� !�'&"!&".

�#��;GA#�*% �,"#��/%1�&�#= ,"�%<#�&�#���"'* !"! � �%�%1'*+ <�(>-
>"+, &"! # >�# ��&�%)% �,���;*+ ���A%1 #, �",'*+ �%�%1. ��%/# '#+ �&�%-
)%'* '",�-'",";B'*% !�'&"!&* (n=6), <�(�#'< (n=2) # #<����% >��%/%'#%
(n=2). ��;BJ#'�&�� "<�'#�&#)%�!#+ # �#��;GA#�*+ �,"#��/%1�&�#1 ,"-
�%<#�&�#���"'� �%D/( );%'"�# '%(�&�1)#�*+ �%�%1'*+ <�(>>. � ��=,# �
7&#� �*/�#'(&� >�%/>�;�D%'#%: '%(�&�1)#�*% �%�%1'*% <�(>>* &"�A"-
<"'" �($%�&�(G& A;"<�/"�= �#��;GA#�*� �,"#��/%1�&�#=� �%D/( );%-
'"�# <�(>>* # "<�%��#�'��( �&'�J%'#G ! )(D"!"�, &�</" !"! � �;�D'*+
(�&�1)#�*+ �%�B=+ #'&%<�#�(G$(G @('!?#G �*>�;'=%& �#,(";B'"= #
"!(�&#)%�!"= �"�!#���!" &%��#&��## (�('?��, 1981).

�;%/(%& �&�%&#&B, )&� >�# �&"A#;B'�1 >���&�"'�&�%''�-7&�;�<#)%�-
!�1 �&�(!&(�% )"�&�&" �#��;GA#�*+ �,"#��/%1�&�#1 � �%�%1'*+ <�(>>"+
&"�A"<"'" '#,!", �"�'� !"! # (���%'B "<�%��#�'*+ �,"#��/%1�&�#1 �%D/(
);%'"�# ���%/'#+ �%�%1'*+ <�(>>.

�;B>#1�!#1 �(��!, Marmota marmota, '"�%;=G$#1 �;B>* # �"�>"&*,
��&�%)"%&�= '" �*��&"+ �& 1400 /� 3000 �, >�%#�($%�&�%''� � ;(<��*+
A#�&�>"+ (Barash, 1976). � ���&"� �%�%1'*+ <�(>> 7&�<� �#/" �+�/=& /� 20
���A%1 (Grimm et al., 2003), � &�� )#�;% �/#' #;# /�" �,���;*+ �"�?", 1–2
�,���;*% �"�!#, <�/��";*% ���A# # �%<�;%&!# (/� /�(+ �*��/!��). ��%/-
'#1 �",�%� �*��/!�� ���&"�;=%& 2.4. �;%'* �/'�1 �%�%1'�1 <�(>>* ,#-
�(G& � �A$%1 '��%, '� >� �!�')"'## �>=)!# ��% ���A#, !���% �,���;�1
�"�!#, >�!#/"G& %% # >%�%�%;=G&�= � A;#D"1J#% ;%&'#% '��*. ��;# �
���&"� �%�%1'�1 <�(>>* �+�/=& /�% �,���;*% �"�!#, &� >�&���&�� >�#'�-
�#& &�;B!� �/'" #, '#+ (Hacklander et al., 2003). �&��"= �,���;"= �"�!" ,"'#-
�"%& �&/%;B'(G '��( #;# #�>�;B,(%& �A$(G '��( � <�/��";*�# ���A=�#.
�,���;*% �"�?* � !"D/�1 �%�%1'�1 <�(>>#���!% ,"'#�"G& �A���A;%'-
'*% '��*, �"�>�;�D%''*% � 50–150 � �& '��, ,"'#�"%�*+ ��&";B'*�# );%-
'"�# �%�B#. ��;# � ���&"� <�(>>* �+�/=& /�" �,���;*+ �"�?", �/#' #, '#+
,"'#�"%& /��#'#�(G$%% >�;�D%'#%, " /�(<�1 �&"'��#&�= >�/)#'%''*�
(Barash, 1976).

��% );%'* �%�%1'�1 <�(>>* �&'��#&%;B'� ���A�/'� >%�%�%$"G&�= >�
,"'#�"%��1 &%��#&��##. �/'"!� >�/)#'%''*1 �"�%? � �>�%/%;%''*% >%-
�#�/* �&"�"%&�= #,A%<"&B !�'&"!&�� � /��#'"'&��.


%&%'*J# ��D/"G&�= � '")";% #G'= # �*+�/=& #, �*��/!��*+ '��
�>(�&= �%�=?, &.%. � '")";% #G;=. �%<(;=�'*% &"!&#;B'*% !�'&"!&* �%D/(
�"�!�1 # /%&%'*J"�# �&�%)";# &�;B!� >%��*% /%�=&B /'%1 >��;% #+ �*+�/"
'" >��%�+'��&B. ��,/'%% �"�!" �&"�";"�B #,A%<"&B &%�'�<� �A$%'#= � /%&%-
'*J"�#, '� �'# >��/�;D";# '"+�/#&B�= � �/'�1 '��% � �"�!�1 /� !�'?"
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"�<(�&". �"��%;%'#% ��-
;�/'=!" >��#�+�/#& >��-
;% �&���1 ,#�'%1 �>=)-
!#, &.%. '" &�%&B%� <�/(
D#,'# (Barash, 1976). �
��;�/*+ �"��! �&�%)"-
%&�= ,"/%�D!" >�;���<�
��,�%�"'#=, >�!" �'# '"-
+�/=&�= � ���&"�% ��/#-
&%;B�!�1 �%�B# (Grimm et
al., 2003).

� +"�"!&%�% �,"#��-
/%1�&�#1 �%D/( ���A=-
�# � �%�%1'*+ <�(>>"+
";B>#1�!�<� �(�!" ��D-
'� �(/#&B >� <#�&�<�"�-
�"� '" �#�. 5.2.5. � ?%-
;��, �'(&�#�%�%1'*%
�,"#��/%1�&�#= ��D'�
�>�%/%;#&B !"! &�;%�"'-
&'*%. ��&�%)" /�(+ ���A%1 �A*)'� '")#'"%&�= � +"�"!&%�'�<� “>�#�%&-
�&�#=” — ���A�1 @���* '",�-'",";B'�<� !�'&"!&". ��%/# "<�%��#�'*+
!�'&"!&�� �&�%)%'* &�;B!� >�%�;%/��"'#=, !�&��*% �� �'�<#+ �;()"=+
>��=�;=;#�B !"! @���" #<����<� >��%/%'#=. ��;BJ#'�&�� >�%�;%/��"-
'#1, #'#?##���"''*+ <�/��";*�# ���A=�#, ,"�%<#�&�#���"'� >�# !�'-
&"!&"+ � �%<�;%&!"�#. �;%�%'&* �#&(";#,��"''�<� "<�'#�&#)%�!�<� >��%-
/%'#= >�%/�&"�;%'*, � ��'��'��, A�!�#���"'#%� � #<���*+ �,"#��/%1-
�&�#=+ (Barash, 1976).

��'&"!&* �%D/( );%'"�# ���%/'#+ �%�%1'*+ <�(>>, ()"�&!# !�&��*+
�"�>�;"<"G&�= '" �"��&�='## /� 100 �, )"$% ��%<� �&�%)"G&�= � #G'%-
#G;%. �+ #'#?#"&��"�# �*�&(>"G&, !"! >�"�#;�, �,���;*% ���A#, �%D% <�-
/��";*%. �<�%��#�'*% �,"#��/%1�&�#= #'#?##���"'* &�;B!� �,���;*�#
�"�!"�# #;# /��#'#�(G$#�# �"�?"�#. �"�!# >�%�;%/��";# ��%+ “)(D"-
!��”, >�#A;#D"�J#+�= ! #+ '��% '" �"��&�='#% A;#D% 15 �. �'*�# �;��"-
�#, �'# �+�"'=;#, >�%D/% ��%<�, <'%,/��*% '��*. �,���;*% �"�?*, '">��-
&#�, �+�"'=;# ��G &%��#&��#G �%�%1'�1 <�(>>* (Barash, 1976).

�%/�1 �(��!, Marmota caligata, �"�>���&�"'%' � �(A";B>#1�!�� # ";B-
>#1�!�� >�=�"+ '" ,">"/% # �%�%��-,">"/% �%�%��"�%�#!"'�!�<� !�'&#'%'-
&". �*+�/ #, ,#�'%1 �>=)!# ( 7&�<� �#/" >�#(��)%' ! '")";( �"=. ��% );%'*
�%�%1'�1 <�(>>* �*+�/=& >��;% �>=)!# #, �/'�1 '��*. �%�#�/ '",%�'�1
"!&#�'��&# /;#&�= �!�;� 5 �%�=?%�, # �� �&���1 >�;��#'% �%'&=A�= �(�!#
�'��B ,";%<"G& � �>=)!(. ��'�<"�'*% �>"�#�"'#= �"�?�� � �"�!"�# >��-

�#�. 5.2.5. ���&'�J%'#% !�'&"!&��, #'#?##���"'-
'*+ �,���;*�# �"�?"�# # �"�!"�# # <�/��";*�#
���A=�# � �%�%1'*+ <�(>>"+ ";B>#1�!�<� �(�!",
Marmota marmota. ��'&"!&*: I — "<�%��#�'*%, II
— �#&(";#,��"''*% "<�'#�&#)%�!#%. III — �#��-
;GA#�*% (>�: Barash, 1976, � #,�%'%'#=�#).
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#�+�/=& � &%)%'#% /�(+ '%/%;B >��;% �*+�/" #, �>=)!#. 
;#&%;B'��&B A%�%-
�%''��&# ���&"�;=%& 25–30 /'%1, >%�#�/ ��;�)'�<� ��!"��;#�"'#= — &"!-
D% 25–30 /'%1. �"�!# �*!"��;#�"G& /%&%'*J%1 A%, ()"�&#= �"�?��. 
%&%-
'*J# �*+�/=& '" >��%�+'��&B � !�'?% #G'= #;# #G;%. ��%�&'��&B ��%/#
�%<�;%&�! >��;% ,#���!# ���&"�;=%& �!�;� 50% (Holmes, 1984).

� ���&"� �;�D'*+ �%�%1'*+ <�(>> 7&�<� �#/" �+�/=& �/#' #;# /�"
�,���;*+ �"�?", 2–3 �"�!#, '%�!�;B!� >�;(�,���;*+ (�&"�J% 2 ;%&) # <�-
/��";*+ ���A%1, " &"!D% �%<�;%&!# (Barash, 1974a; Holmes, 1984). ��;# �
�%�%1'�1 <�(>>% >�#�(&�&�(G& /�" �,���;*+ �"�?" (�&"�J% 3 ;%&), �/#'
#, '#+ �&"'��#&�= /��#'"'&��. 
��#'#�(G$#1 �"�%? >��%;=%&�= � �&-
/%;B'�1 '��% ��%�&% � �/'�1 #, �,���;*+ �"��! # %% /%&%'*J"�#. �"�%?,
,"'#�"G$#1 >�/)#'%''�% >�;�D%'#%, �A*)'� #,A%<"%& /��#'"'&" # /%�-
D#&�= '" >%�#@%�## �%�%1'�-<�(>>���<� ()"�&!". �,���;*% �"�!# ,"'#-
�"G& '��* ��%�&% �� ���#�# /%&%'*J"�# ;#A� c ��;�/*�# <�/��";*�#
���A=�#, )#�;� !�&��*+ �"�B#�(%& �& 2 /� 5. �($%�&�(%& >�%/>�;�D%'#%,
)&� �"�!# >�#'��=& >�&���&�� �", � /�" <�/", >�# 7&�� /%&%'*J# ��&"G&-
�= ��%�&% � �"&%�BG /� 2 ;%&, " ,"&%� �"��%;=G&�= (Barash, 1974a).

��% );%'* �;�D'�1 �%�%1'�1 <�(>>* ��<(& ���A�/'� >%�%�%$"&B�=
>� ,"'#�"%��1 &%��#&��##. �� ��%�= !���%D!# �'# �A*)'� /%�D"&�= '%-
A�;BJ#�# <�(>>"�# >� 3–4 ���A#. � >%�#�/* '",%�'�1 "!&#�'��&# �(�!#
>��%$"G& '��* A;#D"1J#+ ����/#)%1, >�# 7&�� "<�%��#�'"= �%"!?#= +�-
,=%� '��* �A*)'� �&�(&�&�(%&. �<�%��#�'*% !�'@;#!&* �&�%)%'* &�;B!�
>�# ,"+�/"+ >�/)#'%''�<� �"�?" � '��( /��#'"'&", !�&��*1 '%#,�%''�
>��<�'=; '%>��J%''�<� <��&=.

�"�!# � >%�#�/ �*!"��;#�"'#= ��;�/'=!" &"!D% ,"'#�"G& �&/%;B'*%
'��*, ! !�&��*� '% >�/>(�!"G& '#!�<� #, );%'�� ���%1 <�(>>*, �!;G)"=
�,���;*+ �"�?��. �"�?*-/��#'"'&* �%/!� >��%$";# '��* !���=$#+ �"-
��!, # 7&# >��%$%'#= ��%</" A*;# !�"&!���%�%''*�# — '% A�;%% 30 �%!
(Holmes, 1984). �<�%��#�'��&B �"��! �'#D";"�B >�#A;#,#&%;B'� ," 2 '%-
/%;# /� �*+�/" /%&%'*J%1 #, �*��/!��*+ '�� (Barash, 1974a).

"#A�;%% +"�"!&%�'"= @���" �#��;GA#�*+ �,"#��/%1�&�#1 �%D/(
);%'"�# �%�%1'�1 <�(>>* — “>�#�%&�&�#%”, !�&���% '")#'"%&�= � >�#'G-
+#�"'#= ! >�#A;#D"G$%�(�= >"�&'%�( '" �"��&�='## �!�;� 3 �. ���;%
�A;#D%'#= �;%/(%& '",�-'",";B'*1 !�'&"!&, �?%>;%'#% �%,?"�# # /%&";B-
'�% �A�;%/��"'#% (�A'G+#�"'#%) # )#�&!" <�;��* # J%# >"�&'%�". �,���-
;*1 �"�%? �%<(;=�'� �A$"%&�= >�/�A'*� �A�",�� � /%&%'*J"�#: � )"�&-
'��&#, �!�;� 30% ��%+ >�#�%&�&�#1, #'#?##���"''*+ �"�?��, ��D%& A*&B
"/�%���"'� �"�*� �;"/J#� );%'"� �%�%1'�1 <�(>>* (Barash, 1975).

�)%'B �"�>���&�"'%'* #<���*% !�'&"!&* � A�!�#���"'#%�, �*>"/"�#,
!�(D%'#%� ��!�(< >"�&'%�". ��;# �,"#��/%1�&�#= &"!�<� ��/" >��#�+�/=&
�%D/( �,���;*�# ���A=�#, �?%'#&B #+ +"�"!&%� (�#��;GA#�*1 #;# "<�'#-
�&#)%�!#1) ,")"�&(G '%��,��D'�. ���&'�J%'#% )#�;" “>�#�%&�&�#1” #



465

A�!�#���"'#1 �%D/( );%'"�# �%�%1'�1 <�(>>* >�#�%�'� �/#'"!���% —
���&�%&�&�%''� 43.0% # 46.0% �& �A$%<� )#�;" !�'&"!&�� (n = 437). ��!-
�#���"'#% ��D%& >��/�;D"&B�= /;#&%;B'�% ��%�=, �"!�#�";B'� — /� 17
�#'(& (Holmes, 1984). ��%/# "<�%��#�'*+ !�'&"!&�� )"$% �&�%)";# >�%-
�;%/��"'#=, #'#?##���"''*% �,���;*�# �"�?"�#: �'# >��<�'=;# >�;(-
�,���;*+ #;# <�/��";*+ ���A%1 (Barash, 1975).

�,"#��/%1�&�#= �%D/( );%'"�# �",'*+ �%�%1 �&�%)"G&�= !�"1'% �%/-
!�: )"�&�&" ,"+�/�� “)(D"!��” '" �+�"'=%�(G &%��#&��#G ���&"�;=;" �
��%/'%� 0.005 ," 1 )"� '"A;G/%'#1 (Holmes, 1984).

� ��?#";B'�1 ��<"'#,"?## �%�%1'*+ <�(>> �%/�<� �(�!" �A'"�(D#-
�"%&�= �'�<� �A$%<� � �;#�>#!�!#� �(�!��, Marmota olympus (Barash,
1973b). ���;%/��"'#= � >�>(;=?#=+ 7&�<� �#/", �"�>���&�"'%''�<� � �(-
A";B>#1�!�� # ";B>#1�!�� >�=�"+ '" �%�%��-,">"/% J&"&" �#�/D#'#=
(�T�), >�!",";#, )&� &#>#)'"= !�;�'#= (�%�%1'"= <�(>>") �!;G)"%& �/-
'�<� �,���;�<� �"�?" (� ��,�"�&% �&"�J% 3 ;%&), /�(+ �,���;*+ �"��! (�
��,�"�&% �&"�J% 2 ;%&), �*��/�! <�/��";*+ ���A%1 # �*��/�! �%<�;%&�!
(Barash, 1973b). �"�!# >�#'��=& >�&���&�� (� ��%/'%� >� 4 /%&%'*J")
�", � /�" <�/", >�7&��( � !"D/�1 �,���;�1 �"�!�1 D#�(& ;#A� �%<�;%&!#,
;#A� <�/��";*% ���A#. �"��%;%'#% ��;�/'=!" >��#�+�/#& '" &�%&B%�
<�/( D#,'# (>��;% �&���1 ,#�'%1 �>=)!#) # >����?#�(%&�= �&'��#&%;B-
'� �*��!#� (���'%� "<�'#�&#)%�!#+ �,"#��/%1�&�#1. � '%!�&��*+ �;(-
)"=+ �"��%;%'#% ,"/%�D#�"%&�=, # /�(+<�/��";*% ���A# ��&"G&�= � ��-
�&"�% �%�%1'*+ <�(>>. �"�!# �&"'��=&�= >�;���,�%;*�# � ��,�"�&% &�%+
;%&.

��% );%'* �%�%1'�1 <�(>>* �*+�/=& >��;% ,#�'%1 �>=)!# #, �/'�1
'��*. � >%��*% D% /'# �"�%? �>"�#�"%&�= � �/'�1 #, /�(+ �"��!. �%�%,
'%�!�;B!� '%/%;B >��;% �*+�/" #, �>=)!# ��= �%�B= >%�%�%$"%&�= � ;%&-
'GG '��(, �"�>�;�D%''(G � �"/#(�% 30 � �& ,#����)'�1 '��*. �%���1
�&�%;=%&�= A%�%�%''"= �"�!", !�&��"= ,"'#�"%& �A���A;%''(G <'%,/��(G
'��(, </% ( '%% ��!��% >�=�;=%&�= >�&���&��. ��% ��&";B'*% );%'* �%�%1-
'�1 <�(>>* D#�(& '%!�&���% ��%�= � ,#����)'�1 '��%. �,���;*1 �"�%?
>%�#�/#)%�!# (%/#'=%&�= � �&/%;B'�1 '��%. � >�%/%;"+ �%�%1'�-<�(>>�-
��<� ()"�&!" '% �($%�&�(%& '#!"!#+ �<�"'#)%'#1 � ���A�/% >%�%�%$%'#1.
�� ��%�= !���%D!# �A�",(G&�= ��%�%''*% "<�%<"?##, �AU%/#'=G$#% �& 2
/� 8 ���A%1.

� 7 #, 38 �A�;%/��"''*+ �%�%1'*+ <�(>> >�#�(&�&���"; �&���1 �,���-
;*1 �"�%? (�&"�J% 2 ;%&), ,"'#�"�J#1 >�/)#'%''�% >�;�D%'#%. ���;% �*-
+�/" #, �>=)!# �' �A*)'� >��%;=;�= � �&/%;B'�1 '��% '" >%�#@%�## �%�%1-
'�-<�(>>���1 &%��#&��## (� 40-150 � �& '��* �"�?"-/��#'"'&"), '� � �%�%-
/#'% ;%&" >�#��%/#'=;�= ! ��&";B'*� );%'"� <�(>>*, ��+�"'== ���% >�/-
)#'%''�% >�;�D%'#%. ��%'BG �' (!;"/*�";�= � �>=)!( ��%�&% � /�(<#�#
���A=�# � �/'�1 '��%.
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� ��?#";B'�1 ��<"'#,"?## �%�%1'*+ <�(>> �;#�>#!�!�<� �(�!" ��D-
'� �*/%;#&B �;%/(G$#% +"�"!&%�'*% )%�&*: /%&%'*J# # <�/��";*% ���A#
D#�(& ��%�&% � �"&%�BG; �,���;*1 �"�%? ,"'#�"%& ���A�% >�;�D%'#%, /�-
�#'#�(= '"/ /�(<#�# �"�?"�# (%�;# &"!��*% >�#�(&�&�(G& � <�(>>%);
/�(+<�/��";*% ���A# �"��%;=G&�= ;#A� ,"'#�"G& �A���A;%''*% '��*.

�%�"�+#)%�!"= ��<"'#,"?#= �%�%1'*+ <�(>> >��=�;=%&�= � &��, )&�
�*�J%% (/��#'#�(G$%%) >�;�D%'#% ,"'#�"%& �,���;*1 �"�%?, !�&����(
>�/)#'=G&�= �,���;*% �"�!#, '" &�%&B%1 �&(>%'# �"�>�;"<"G&�= ���A#
�&"�J% /�(+ ;%&, ,"&%� <�/��";*% ���A#, # '" '#,J%1 �&(>%'# #%�"�+##
'"+�/=&�= /%&%'*J#. �&'�J%'#= /��#'#���"'#=->�/)#'%'#= )"$% ��%<�
>��=�;=G&�= � �#/% #,A%<"'#= !�'&"!&�� � �*��!��"'<��*� >"�&'%���.
�<�%��#�'*% �+�"&!# �&�%)"G&�= �%/!�, # #+ � &�(/�� ��D'� �&;#)#&B �&
#<����1 A��BA*. �%�%�%''*% # !���=$#% �"�!# ,")"�&(G "<�%��#�'� �%-
"<#�(G& '" >�#A;#D%'#% �,���;�<� �"�?". �<�%��#�'��&B �'#D"%&�= &�;B-
!� >��;% �!�')"'#= >%�#�/" ;"!&"?## (� >%���1 /%!"/% #G;=), !�</" /%&%-
'*J# �*+�/=& '" >��%�+'��&B #, �*��/!��*+ '��.


#'"�#!( �&'�J%'#1 /��#'#���"'#=->�/)#'%'#= ��%/# �"�?�� ��D-
'� >�!","&B '" �;%/(G$%� >�#�%�%. � �/'�1 #, �%�%1'*+ <�(>> �"�%?-
/��#'"'& D#; ��%�&% � �"�!�1 # %% <�/��";*� >�&���&��� � �&/%;B'�1
<'%,/���1 '��%. 
�(<(G '��(, �"�>�;�D%''(G � 6 � �& >%���1, ,"'#�";"
%$% �/'" �"�!" � �*��/!�� �%<�;%&�!. ��/)#'%''*1 �"�%? �A��'��";�= �
&�%&B%1 '��%, �"�>�;�D%''�1 '" �"��&�='## 60 � �& '��* /��#'"'&". �
#G'% # #G;% �' "!&#�'� #,A%<"; ��&�%) � /��#'"'&��, >��;%/'#1 D% )"�-
&� >�%�;%/��"; >�/)#'%''�<� �"�?" (/� 8 �", ," /%'B, >��/�;D#&%;B'��&B
>�<�'B — /� 3 �#'(&). �%� '% �%'%%, �+�"&�! �%D/( �"�?"�# ," �%�B >%�#-
�/ '"A;G/%'#1 '% �&�%)%'�. �"�&�&" >�%�;%/��"'#1 � &%)%'#% ;%&" '%(!-
;�''� �'#D";"�B: � #G'% — 0.3 !�'&"!&" ," 1 )"� (110 )"��� '"A;G/%'#1),
� 1 >� 15 #G;= — 0.16 ," 1 )"� (63 )"�" '"A;G/%'#1), " � 15 >� 31 #G;= — '#
�/'�<� >�%�;%/��"'#= ," 71 )"� '"A;G/%'#1. � >%���1 /%!"/% "�<(�&" ��%
!�'&"!&* �%D/( /��#'"'&�� # >�/)#'%''*� �&";# �#��;GA#�*�#. � �%-
�%/#'% "�<(�&" >�/)#'%''*1 �"�%? >�#��%/#'#;�= ! ��&";B'*� );%'"�
�%�%1'�1 <�(>>*. �"! >�!",*�"G& '"A;G/%'#=, >�/)#'%''*% �"�?* ��-
<(& ,"�%$"&B /��#'"'&�� � �;()"% #+ <#A%;# (Barash, 1973b).

��;# �%�%1'�-<�(>>��*% ()"�&!# �"�>�;"<"G&�= '" ,'")#&%;B'�� (/"-
;%'## (300-400 �) �/#' �& /�(<�<�, !�'&"!&* �%D/( );%'"�# ���%/'#+
�%�%1 >�"!&#)%�!# �&�(&�&�(G&, # �%/!#% �&*)!# >��#�+�/=& &�;B!� � �"�-
�%;=G$#�#�= /�(+<�/��";*�# ���A=�#. ��# !��>"!&'�� �"�>�;�D%'##
�%�%1'�-<�(>>��*+ ()"�&!�� �&�%)"%&�= �&'��#&%;B'� �*��!"= )"�&�&"
�%D<�(>>��*+ �,"#��/%1�&�#1, ���A%''� � !�'?% �%�'* — '")";% ;%&".
�+ #'#?#"&��"�# �*�&(>"G&, !"! >�"�#;�, �,���;*% �"�?*, >�%/>�#'#�"-
G$#% “�",�%/*�"&%;B'*% �%1/*” '" ���%/'#% ()"�&!#. ��/��";*% ���A#,
!"! >�!",*�"G& '"A;G/%'#=, '% >��=�;=G& ��"D/%A'��&# ! “)(D"!"�”. �
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J%�&# �;()"=+ ,"@#!�#���"'* '",�-'",";B'*% !�'&"!&* �%D/( “)(D"!"-
�#” # �,���;*�# �"�!"�#; ( >��;%/'#+ � /�(+ �;()"=+ ,"�%<#�&�#���"'�
A�!�#���"'#% � “)(D"!"�#”, !�&���%, �/'"!�, '% �A�"$";� #+ � A%<�&��.
��;# “)(D"!” �!",*�";�= '" �"��&�='## �%'%% 30 � �& �,���;�<� �"�?", &�&
��",( "&"!��"; %<�, ,"�&"�;== �%&#���"&B�=. ��/�A'*% “�",�%/*�"&%;B'*%
�%1/*” �"�?�� >�,��;=G& #� �>"�#�"&B�= � �"�!"�# #, ���%/'#+ �%�%1, #
&%� �"�*�, �'#D"G& �&%>%'B #'A�#/#'<" (Barash, 1973b).

�"1A"!, Marmota bobac, �"�>���&�"'%' � �&%>'*+ �"1�'"+ ����>%1�-
!�1 )"�&# ����##, �!�"#'*, ��";", �">"/'�1 �#A#�# # �","+�&"'". �"! #
/�(<#%, �>#�"''*% �*J%, �#/* �(�!��, A"1A"! D#�%& �%�%1'*�# <�(>>"-
�# (�. T(A#', �. T(A#', 1983; T(A#', 1986). � ���&"�% �%�%1'*+ <�(>>
'"�)#&*�"%&�= /� 15 ���A%1, � &�� )#�;% /� 8 �,���;*+ # /� 12 ��;�/*+,
�!;G)"= <�/��";*+ # �%<�;%&�!. ��;���% ��,�%�"'#% �"�?�� '"�&(>"%& �
��,�"�&% �& 2 /� 6 ;%&, &�</" !"! /� 38% �"��! >�#�&(>"G& ! �",�'�D%'#G
� ��,�"�&% 2 ;%& (�"J!#', 1986; #!�;B�!#1, �"�)%'!�, 1999).

���#�� �%�%1'*+ <�(>>, � >�>(;=?#=+ A"1A"!" ��&�%)"G&�= ���A#-
�/#'�)!#. �"!, � �","+�&"'% � >�%/%;"+ �/'�<� #, >��%;%'#1 �A;#,# �&�1-
A#$ �!�&���/�� '"�)#&*�";��B 119 �,���;*+ ���A%1, # 78 #, '#+ '% #�%-
;# A�")'*+ >"�&'%���, )&�, >�-�#/#���(, ��=,"'� � #�&�%A;%'#%� �(�!��
�%�&'*�# D#&%;=�#. " >"J'=+ >�%�A;"/";# �%�%1'*% >"�*, &�</" !"!
���A#-�/#'�)!# ��&�%)";#�B �%/!�.

�"��%;%'#% /�(+;%&'#+ ���A%1 >��#�+�/#& �A*)'� � '")";% �"=. � 7&�&
>%�#�/ �%D/( '#�# �&�%)"G&�= )"�&*% "<�%��#�'*% �&*)!#. �"�%�J"%&-
�= �"��%;%'#% �A�",��"'#%� '��*+ �%�%1'*+ >"�.

�;%'* �/'�1 �%�%1'�1 <�(>>* ,"'#�"G& �A$(G &%��#&��#G, !�&�-
�(G �+�"'=G& �& /�(<#+ >�%/�&"�#&%;%1 ���%<� �#/". �;�$"/B �%�%1'�-
<�(>>��*+ ()"�&!�� �"�B#�(%& �& 0.36 /� 1.9 <" (#!�;B�!#1, �"�)%'!�,
1999). � �+�"'% &%��#&��## '"#A�;%% "!&#�'* �,���;*% �"�?*. �%D/( ���-
A=�#-���%/=�# #'�</" (�&"'"�;#�"G&�= �#�'*% �&'�J%'#=. �"!, ( �'�<#+
�'��B �A�",��"''*+ �%�%1'*+ >"�, )B# ()"�&!# �A#&"'#= �"�>�;"<";#�B '"
�"��&�='## 70-100 � �/#' �& /�(<�<�, "<�%��#�'*% �,"#��/%1�&�#= '% A*;#
�&�%)%'*; �,���;*% ���A# )"�&� !���#;#�B �=/�� # #'�</" �!�*�";#�B �
�/'�1 '��%. �/'"!� �� ��%�%'%� �#&("?#= �%'=;"�B, ���A%''� � �;()"%
�A�",��"'#= �%�%1'*+ >"� #, ���A%1, �"'%% �+�/#�J#+ � ���&"� �/'�1 �%-
�%1'�1 <�(>>* (�. T(A#', �. T(A#', 1983). ��# <#A%;# �/'�<� #, >"�&'%-
��� � �%�%1'�1 >"�% ��&"�J"=�= �,���;"= ���AB D#�%& � �/#'�)%�&�% #;#
�� ���#� >�&���&���.

� �","+�&"'% � >��%;%'#=+ A"1A"!" >�%�A;"/"G& >���&*% �%�%1-
'*% <�(>>*, � ���&"� !�&��*+ �+�/#& &�;B!� >"�" �,���;*+ ���A%1: '"
?%;#''*+ ,%�;=+ — 78%, '" ,";%D"+ — 77%, '" >"J'=+ — 93%. �;�D'*%
�%�%1'*% <�(>>#���!#, � !�&��*+ '"�)#&*�"%&�= �& 3 /� 6 �,���;*+ ���-
A%1, ��&�%)"G&�= �%D% # ���&"�;=G& �& 8 /� 23%. �"!#% <�(>>#���!#
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��,'#!"G&, !"! >�"�#;�, #,-," ,"/%�D!# �"��%;%'#= /�(+;%&'#+ ���A%1.
�A*)'� � �;�D'*+ �%�%1'*+ <�(>>"+ >�%�A;"/"G& �"�!#, '� #'�</"
A*�"%& A�;BJ% �"�?��. � �"�*+ !�(>'*+ �%�%1'*+ <�(>>"+ �%<�;%&�!
'% �&�%)%'�. ��/��";*% ���A# >�#�(&�&���";# �� �'�<#+ !�(>'*+ �%�B-
=+. ��=�;%'#% �%<�;%&�!, >�-�#/#���(, �&#�(;#�(%& �"��%;%'#% /�(+-
;%&'#+ ���A%1, '")#'"G$%%�= ��",( >��;% ��D/%'#= /%&%'*J%1. � >%-
�%(>;�&'%''*+ >��%;%'#=+ �&�%)%'� >�/"�;%'#% �",�'�D%'#= (�"J-
!#', 1986).

"A;G/%'#= � �%;#'�<�"/�!�1 �A;"�&#, >���%/%''*% � 1979 # 1982–1984 <<.
(T(A#', 1986), >�!",";#, )&� );%'* �%�%1'�1 <�(>>* #�%G& >�;'(G ���-
A�/( >%�%�%$%'#1 � >�%/%;"+ ���%1 &%��#&��##. �"�!# � �*��/!"�# '%
>�%>=&�&�(G& >��%$%'#G ���#+ '�� /�(<#�# );%'"�# �%�B#. ��'&"!&*
�%D/( ���A=�#, �&'��=$#�#�= ! �/'�1 �%�%1'�1 <�(>>%, +"�"!&%�#,(G&-
�= /�(D%;GA#%�. �<�%��#�'*% �,"#��/%1�&�#= '% �&�%)%'*, # �"��%;%'#%
/�(+;%&'#+ ���A%1 '% ��>����D/"%&�= >��*J%'#%� "<�%��#�'��&# �� �&�-
��'* �,���;*+ );%'�� <�(>>*.

��# ��&�%)% ���A%1 #, ���%/'#+ �%�%1'*+ <�(>> '" <�"'#?% #+ ()"�&-
!�� �A#&"'#= �&�%)"G&�= �+�"&!# # �#&(";#,��"''*% /%��'�&�"?##. �(�-
!# �%&=& &%��#&��#G �%!�%&�� !�D'*+ �>%?#@#)%�!#+ D%;%, (,"<;",'#)-
'*+, '����*+, <(A'*+), " &"!D% ��)�1 # >��%&��, �/'"!� ,">"+��*% �%&!#
�"�>�;"<"G&�= '% �/�;B <�"'#?, " � ?%'&�% ()"�&!" �A#&"'#=, ," #�!;G)%-
'#%� &%+ �;()"%�, !�</" �&�%)"%&�= /%��'�&�"&#�'"= �"�!#���!" >��;%
"<�%��#�'*+ �&*)%! �%D/( ���A=�#-���%/=�#. �"!#% !�'@;#!&* >���<"-
G& �>�%/%;#&B J#�#'( >�;��* >%�%!�*�"'#= ���%/'#+ ()"�&!��, !�&��"=
�� �'�<#+ �;()"=+ '% >�%�*J"%& 2–3 �. � >�%/%;"+ 7&�1 >�;��* +�,=%�"
���%/'#+ ()"�&!�� �A�%'#�"G&�= ;#JB (<��D"G$#�# /%��'�&�"?#=�#.
�� ��%�= !���%D!# �(�!# ��<(& (<;(A;=&B�= '" 5–10 � '" “)(D(G” &%��#-
&��#G. "#A�;%% )"�&*% # /";B'#% “�*;",!#” (�!�;� 1 !�) ," >�%/%;* ���%1
&%��#&��## ���%�J"G& /�(+;%&'#% ���A#.

���#�� �,���;*+ �"�?��, '"#A�;%% "!&#�'*+ � ,"$#&% # �"�!#���!%
�%�%1'*+ ()"�&!��, � &%��#&��#";B'*+ !�'@;#!&"+ >�#'#�"G& ()"�&#% #
/�(<#% );%'* �%�%1'*+ <�(>>, ," #�!;G)%'#%� �%<�;%&�!, �/'"!� >��;%-
/'#% ��<(& /�A#&B�= (�>%+" >�# #,<'"'## “)(D#+” /%&%'*J%1.

��# <#A%;# �,���;�<� �"�?" #;# >��;% >�;()%'#= #� �%�B%,'�1 &�"��*
&%��#&��#= �%�%1'�1 <�(>>* ��D%& >�/�%�<'(&B�= �&��D%'#G ���%/'#+
#;# �#<�#�(G$#+ �"�?��. �&� >�#��/#& ! #,�%'%'#G ���&"�" �%�B#, #,-
<'"'#G '%!�&��*+ %% );%'�� # >%�%�"�>�%/%;%'#G &%��#&��##.

�%,G�#�(= #,;�D%''�%, ��&"%&�= �*/%;#&B <;"�'*% )%�&* >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 �"����&�%''*+ �#/�� '",%�-
'*+ A%;#)B#+. �;%�%'&"�'*�# �&�(!&(�'*�# �A�",��"'#=�# � >��%;%-
'#=+ 7&#+ �#/�� =�;=G&�= �;�D'*% �%�%1'*% <�(>>* ('",*�"%�*% >�-�",-
'��(, � &�� )#�;% !�&%�#=�# #;# !�;�'#=�#), !�&��*% �AU%/#'=G& �,���-
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;�<� �"�?" � �/'�1 #;# '%�!�;B!#�# �,���;*�# �"�!"�# # #+ �",'���,�"-
�&'*� >�&���&���. � '%!�&��*+ �;�D'*+ �%�B=+ ��D%& A*&B /�" #;# &�#
�,���;*+ �"�?". �"D/"= �%�%1'"= <�(>>" ,"'#�"%& �A���A;%''*1 # &$"-
&%;B'� �+�"'=%�*1 ()"�&�! �A#&"'#=. � �+�"'% &%��#&��## >�#'#�"G&
()"�&#% ��% �,���;*% # >�;(�,���;*% ���A#, '� '"#A�;%% "!&#�'* �,���-
;*% �"�?*. �"�&�&" �%D<�(>>��*+ "<�%��#�'*+ �,"#��/%1�&�#1, � ?%;��,
�)%'B '#,!", # 7&�, >�-�#/#���(, ��=,"'� � /�>�;'#&%;B'*� �%+"'#,���
>���&�"'�&�%''�1 �%<�%<"?##, " #�%''� ,">"+���1 �"�!#���!�1 &%��#&�-
�##.

��# ��&�%)% ���A%1 #, ���%/'#+ �%�%1'*+ <�(>> '" <�"'#?% #+ ()"�&-
!�� �A#&"'#= �&�%)"G&�= �+�"&!#, >�%�;%/��"'#= # �#&(";#,��"''*% /%-
��'�&�"?##. �;"<�/"�= �+�"'%, �&%>%'B ��'�>�;#,"?## �%�%1'�-<�(>>�-
�*+ ()"�&!�� �)%'B �*��!", '� � >�%/%;"+ �+�"'=%��1 &%��#&��## ��% );%-
'* �%�B# �A;"/"G& ,'")#&%;B'�1 ���A�/�1 >%�%�%$%'#1. ��!;G)%'#%
���&"�;=G& �"�!# C. ludovicianus # M. olympus, !�&��*% � >%�#�/* A%�%-
�%''��&# # ;"!&"?## �&"'��=&�= "<�%��#�'*�# >� �&'�J%'#G ! �,���-
;*� �"�?"� (�%D% — ! >�;(�,���;*� ���A=�) # '% /�>(�!"G& #+ � '��* !
���#� /%&%'*J"�. � ��%+ �"����&�%''*+ �#/�� >�=�"= ,"A�&" � >�&��-
�&�% +"�"!&%�'" &�;B!� /;= �"��!. ��/#&%;B�!#1 �!;"/ �"�?�� �<�"'#)%'
# >��=�;=%&�= ;#JB !���%''*� �A�",��, )%�%, �+�"'( �%�%1'�-<�(>>�-
�*+ ()"�&!��.

�,"#���&'�J%'#= �%D/( );%'"�# �/'�1 �%�B#, � ?%;��, �#��;GA#-
�*% #;# '%1&�";B'*%. ��?#";B'"= ��<"'#,"?#= �%�%1'*+ <�(>> �&�"D"-
%&, �!��%%, '% �"'<���% >�;�D%'#% ���A%1, " #+ @('!?#�'";B'*% ��;#. �
�;�D'*+ �%�%1'*+ <�(>>"+ � /�(�= #;# &�%�= �"�?"�# �*/%;=%&�= /��#-
'"'&, !�&��*1 � �>�%/%;%''�1 �&%>%'# �<�"'#)#�"%& ���A�/( >%�%�%$%-
'#1 >�/)#'%''*+ �"�?��. 
��#'#�(G$#1 �"�%? '"#A�;%% "!&#�%' � �"�-
!#���!% # �+�"'% &%��#&��##. � �;()"% <#A%;# %<� @('!?## >%�%+�/=& !
>�/)#'%''��( �"�?( #;# �/'�1 #, �,���;*+ �"��! — ��'��"&%;B'#?% �%-
�B#. �&'�J%'#= /��#'#���"'#=->�/)#'%'#= >��=�;=G&�= � �&'��#&%;B-
'� �=<!�1 @���% # �*�"D"G&�=, >�%#�($%�&�%''�, � �#/% #,A%<"'#= !�'-
&"!&�� � �*��!��"'<��*�# ���A=�#. �;�D'*% @���* ��?#";B'*+ �,"#-
��/%1�&�#1 ('">�#�%�, <�(�#'<) '% �&�"D"G& #%�"�+#)%�!(G ��<"'#,"-
?#G �%�%1'*+ <�(>>. �%�"�+#= >��=�;=%&�= � &��, )&� ���A# �&"�J%1 ��,-
�"�&'�1 !"&%<��##, !"! >�"�#;�, /��#'#�(G& '"/ �;"/J#�#. �'&%<�"-
?#�''*% @���* >��%/%'#= >��=�;=G&�= � !�;;%!&#�'�� ,">"�"'## <'%,/�-
��<� �"&%�#";" # �>��%$%'## �A �>"�'��&#.

�#�&%�( �>"�#�"'#1 ( !�(>'*+ '",%�'*+ A%;#)B#+ ��D'� '",�"&B
>�;#<#'#%1; � �=/% �;()"%� �&�%)"%&�= @"!(;B&"&#�'"= >�;#"'/�#=. ��-
;�/'=! �"��%;=%&�= '" �&���� <�/( (( C. ludovicianus) #;# &�%&B%� <�/(
D#,'# (( M. menzbieri, M. sibirica, M. marmota, M. caligata, M. olympus # M.
bobac). �"��%;%'#% ��;�/'=!" � '%!�&��*+ �;()"=+ >����?#�(%&�= >��*-
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J%''�1 "<�%��#�'��&BG �,���;*+ �"�?��, '� 7&� '% =�;=%&�= �A=,"&%;B-
'*� (�;��#%�. ��% >�/���J#% ��;�/*% �"�?*, !"! >�"�#;�, >�!#/"G&
�%�%1'*% <�(>>*, &�</" !"! '%!�&��*% ��;�/*% �"�!# ��&"G&�= � ���&"�%
�%�B#, ���A%''� � �;()"% <#A%;# �,���;*+ �"��!.

5.3.  �-�-F'"�� �DK)*DE, Muridae

��%/# >�%/�&"�#&%;%1 7&�<� �%�%1�&�" #,�%�&%' �=/ �#/��, � &�� )#�-
;% # �#'"'&��>'*+, /;= !�&��*+ +"�"!&%�'* >�#,'"!# �%�%1'�-<�(>>�-
��<� �A�"," D#,'#. �#'"'&��>'*% �#/* (Mus domesticus, M. musculus, Rattus
rattus, R. norvegicus), !"! �&�%)%'� �� ��%/%'##, #�!;G)%'* #, "'";#,".
��%/# ���A�/'�D#�($#+ �#/�� �%�%1'�-<�(>>���1 �A�", D#,'# � �&���-
)%''*� �"��%;%'#%� ��;�/'=!" ���1�&�%' !(�<"')#!���1 �*J#, Mus
specilegus.

�(�<"')#!��"= �*JB �"�>���&�"'%'" � ;%���&%>'�1 # �&%>'�1 ,�'% '"
G<% ����>%1�!�1 )"�&# ����##, � ��;/"�##, �!�"#'%, �(�*'##. �",�'�-
D%'#% ( 7&�<� �#/", !"! >�"�#;�, �%,�''�% — � ">�%;= >� '�=A�B. �%�%�%'-
'��&B /;#&�= �& 18 /� 24 /'%1 (� ��%/'%� 20 /'%1), )#�;� 7�A�#�'�� �"�B-
#�(%& �& 4 /� 10, # � ��%/'%� ���&"�;=%& 6.9; �"!�#�";B'�% )#�;� �*��/-
!��, >�#'��#�*+ �/'�1 �"�!�1 ," �%,�' �",�'�D%'#=, /��&#<"%& 7 ("-
(���, 1940). � <�/���� �%>��/(!&#�'�� ?#!;% !(�<"')#!���1 �*J# ��D-
'� �*/%;#&B /�" >%�#�/": �%�%''%-;%&'#1 (>%�#�/ �",�'�D%'#=) # ��%'-
'%-,#�'#1, !�</" ���A# '% �",�'�D"G&�= # D#�(& � &"! '",*�"%�*+ !(�-
<"')#!"+ � ,">"�"�# !���". �%�'�1 )"�&B >%�%,#���"�J#+ ���A%1 �*�%;=-
%&�= #, !(�<"')#!�� � �&'��#&%;B'� >���&� (�&��%''*% ;%&'#% '��*, '�
,'")#&%;B'"= )"�&B !(�<"')#!�� (>�#A;#,#&%;B'� 50–60%) ,"�%;%'" # � ;%&-
'%% ��%�=, >�# 7&�� )#�;� #+ �A#&"&%;%1 ���&"�;=%& ,'")#&%;B'(G �%;#)#-
'( — /� 23 ���A%1, � &�� )#�;% # ��;�/*% ,�%�B!# ("(���, 1940).

� ;%&'#1 >%�#�/ ()"�&!# �A#&"'#= �,���;*+ # ��;�/*+ ���A%1 #�%G&
>�#A;#,#&%;B'� �/#'"!��*% �",�%�* (>�;��*% �",;#)#= &"!D% �&�(&�&�(-
G&) # ,"'#�"G& >;�$"/B � ��%/'%� 200–260 �2. �",�%�* ()"�&!" �A#&"'#= �
�>�%/%;%''�1 �&%>%'# ,"�#�=& �& �*�"$#�"%�*+ '" >�;=+ ,;"!��*+ !(;B-
&(�, !�&��*% #�>�;B,(G&�= !(�<"')#!���1 �*JBG !"! #�&�)'#! !���"
(Hamar, Sutova-Hamar, 1969, ?#&. >� ��!�;�� # /�., 1990). �A'"�(D#�"%&�=
&"!D% ,"�#�#���&B >;�$"/# ()"�&!" �A#&"'#= �& >;�&'��&# >�>(;=?##: �
<�/* /%>�%��## ()"�&!# �A#&"'#= A*;# ��"�'#&%;B'� '%A�;BJ#�# (� ��%/-
'%� 150 �2), " '" >�/U%�% )#�;%''��&# ,'")#&%;B'� (�%;#)#�";#�B � �",�%-
�"+ (� ��%/'%� /� 260 �2).

���;%/��"'#=, >���%/%''*% � ��;/"�## (�('&='( # /�., 1988, ?#&. >�
��&%'!��", �('&='(, 2006), ��#/%&%;B�&�(G&, )&� � �%�%''%-;%&'#1 >%�#-
�/ � �&!�*&*+ �&"?#=+ (� )"�&'��&#, '" >�;=+, ,"�%=''*+ �,#��1 >J%'#?%1)
@���#�(G&�= �;�D'*% �%�%1'*% <�(>>*, � ���&"� !�&��*+ �+�/#& �,���-
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;*1 �"�%? # 2–3 �"�!#. �;�$"/B &%��#&��## �"�?" /��&#<"%& 700 �2, "
�"�!# ,"'#�"G& <'%,/��*% ()"�&!# �%'BJ%1 >;�$"/# — 200–500 �2; ( A%-
�%�%''*+ # !���=$#+ �"��! ()"�&!# �A#&"'#= ��!�"$"G&�= � %$% A�;B-
J%1 �&%>%'# (150–380 �2). �)"�&!# �A#&"'#= ���A%1-���%/%1 ,'")#&%;B'�
>%�%!�*�"G&�=, �/'"!� &�)'*+ /"''*+ � �&%>%'# >%�%!�*�"'#=, ! ��D";%-
'#G, '%&.

��;%% >�/��A'*% ��%/%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >��%;%'#1 !(�<"')#!���1 �*J# � �%�%''%-;%&'#1 >%�#�/ �&�(&-
�&�(G&.

���;% >�%!�"$%'#= �",�'�D%'#= (�A*)'� 7&� ���>"/"%& � >%�#�-
/�� ��,�%�"'#= �%�=' ,;"!��) ,�%�B!# >�#�&(>"G& ! ����(D%'#G ,#�-
'#+ (A%D#$ (!(�<"')#!��). ��/<�&��!�1 !(�<"')#!�� ,"'#�"G&�=, !"!
>�"�#;�, �%<�;%&!# � ��,�"�&% 3–6 '%/%;B (�=;G+#'", 1984), >��!�;B!(
A�;BJ#'�&�� �,���;*+, >%�%,#���"�J#+ ���A%1 ! 7&��( ��%�%'# >�-
<#A"%&. � >%�#�/ ����(D%'#= ,#�'#+ (A%D#$ ��;�/*% ,�%�B!# ��&"-
G&�= � ;%&'#+ '��"+. ��&��*% ! ,"�%;%'#G !(�<"')#!# >�%/�&"�;=G&
��A�1 �;�D%''*% +�;�#!�� ,">"�* �%�=' # �%<%&"&#�'*+ )"�&%1 �"�-
&%'#1 (� /#"�%&��� ��'��"'#= /� 4 � # �*��&�1 /� 80 ��), >�#�*>"'-
'*% �;�%� <�('&" &�;$#'�1 5–10 ��. � '%!�&��*+ �;()"=+ >�/ <�('&��
�A'"�(D#�"%&�= �;�1 �(+#+ ;#�&B%�. ��/ !"D/*� !(�<"')#!�� �"�>�-
;"<"%&�= �;�D'"= �#�&%�" +�/�� #, !"! >�"�#;�, �/'" <'%,/��"= !"�%�"
(��!�;�� # /�., 1990).

�",�%� ()"�&!", '" !�&���� ,�%�B!# ,">"�"G& !��� >�# ����(D%'##
!(�<"')#!", ��D'� �>�%/%;#&B >� �A$%1 /;#'% &��>#'�!, /��&#<"G$%1
40–50 �; �#'#�";B'*1 �"/#(� !������<� ()"�&!" ���&"�;=%& 5 � ("(���,
1940). �)"�&�!, �<�"'#)%''*1 &��>#'!"�#, #�%%& �;�D'(G !�'@#<(�"?#G,
# >;�$"/B %<� /��&#<"%& 140 �2 (�#�. 5.3.1).

�� /"''*� /�(<#+ "�&����, �",�%�* ()"�&!�� �A#&"'#= �"�?�� �"�B#-
�(G& �& 370 /� 700 �2, " ( �"��! — �& 200 /� 500 �2; ()"�&!# ���A%1-���%/%1
��<(& )"�&#)'� >%�%!�*�"&B�= (��&%'!��", �('&='(, 2006).

"�%;%'#% !(�<"')#!" )"$% ��%<� ���&�#& #, 4–6 ���A%1 (�"�#"?## —
�& 3 /� 14). � ���&"� <�(>>#���!# �+�/=& �/'" #;# /�% >"�* �,���;*+ ���A%1
# #+ >�&���&�� (��"('%�, 1928, ?#&. >� ��!�;�� # /�., 1990; "(���, 1940;
��!�;�� # /�., 1990). �"D/*1 !(�<"')#!, >�-�#/#���(,  '"�%;=%& �/'" �%-
�%1'"= <�(>>". � �%�'% ,�%�B!# (�&�"#�"G& /�>�;'#&%;B'*% <'%,/��*% !"-
�%�*, � !�&��*+ >�=�;=%&�= '" ��%& '���% >�&���&��. � '")";�� �%�%''%<�
�",�'�D%'#= >%�%,#���"�J#1 � !(�<"')#!"+ ��;�/'=! �"��%;=%&�=.

����%�%''*% ?#&�<%'%&#)%�!#% #��;%/��"'#= >�!",*�"G&, )&� ��;�-
/*% ,�%�B!#, '"�%;=G$#% !(�<"')#! ;%&�� # ��%'BG, '"+�/=&�= � A;#,!��
��/�&�% (Garza et al., 1997). ��/�&�%''*% ���A# ���&"�;=G& ��'��( # ,#��-
��)'*+ <�(>>#����!, !�&��*% ��&"G&�= � !(�<"')#!% /� �%�'* (Gouat et al.,
2003).
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;= #,()%'#= ��?#";B'�<� >��%/%'#= !(�<"')#!���1 �*J# >���%/%'*
/�% �%�## '"A;G/%'#1 (��&%'!��" # /�., 1983; ��!�;�� # /�., 1990). � >%���1
�%�## 7!�>%�#�%'&�� '"A;G/";# ," )%&*�B�= <�(>>"�#, � ���&"� !�&��*+
�+�/#;# >� 4 '%,'"!��*+ ���A# (2 �"�?" # 2 �"�!#). �"D/(G <�(>>( >��%-
$";# � �%&)"&(G !;%&!( �",�%��� 100�100�30 �� � '%�!�;B!#�# (!�*&#=-
�#, !���(J!�1 # >�#;!�1. �� �&���1 �%�## '"A;G/";# ," /�(�= �%�%1'*-
�# <�(>>"�# ,�%�B!��, �&;��;%''*+ � >�#��/% >�# �"�!�>!"+ !(�<"')#!��.
�+ >��%�&#;# � �*<���/!# >;�$"/BG �!�;� 20 �2 � '%�!�;B!#�# @"'%�'*-
�# <'%,/��*�# /��#!"�#, !���(J!"�# # >�#;!"�#. � ���&"� >%���1 <�(>-
>* �+�/#;# 4 �"�?" # 3 �"�!#, � ���&"� �&���1 — 2 �"�?" # 3 �"�!#.

"A;G/%'#= ," <�(>>"�# '%,'"!��*+ ���A%1, >��%$%''*+ � �%&)"&*%
!;%&!#, >�!",";#, )&� � >%��*% �(&!# (#'�</" � &%)%'#% 2–3 �(&�!) >��#�+�-

�#�. 5.3.1. ��'@#<(�"?#= !������<� ()"�&!" <�(>>#���!# !(�<"')#!���1 �*J#,
Mus specilegus, � >%�#�/ �A��" !���" # �&��#&%;B�&�" !(�<"')#!". 1 — '��*, 2 —
&��>#'!#, 3 — !(�<"')#!#, 4 — �"�&%'#=, #�>�;B,(%�*% /;= !�����*+ ,">"���
(>�: ��!�;�� # /�., 1990, � #,�%'%'#=�#).
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/#;# )"�&*% "<�%��#�'*% �,"#��/%1�&�#=, � �%,(;B&"&% !�&��*+ (�&"'��#-
;"�B #%�"�+#= /��#'#���"'#=. �"'< !"D/�<� ,�%�B!" �>�%/%;=;# >� ���&-
'�J%'#G )#�;" >�A%/ # >��"D%'#1. �/#' #, >"�* �"�?�� ,"'#�"; /��#-
'#�(G$%% >�;�D%'#%, /�(<�1 — >�/)#'%''�%. �>��;%/�&�## )"�&�&" "<-
�%��#�'*+ �,"#��/%1�&�#1 �'#D";"�B # �&"A#;#,#���";"�B '" �>�%/%;%'-
'�� (���'%. �<�%��#�'*% �,"#��/%1�&�#= �%D/( �"�!"�# A*;# �&�;B #'-
&%'�#�'*�#, )&� >�#�%;# ! <#A%;# �/'�1 #, /�(+ �"��! � /�(+ <�(>>"+ �
&%)%'#% '%�!�;B!#+ /'%1. �#JB � �/'�1 #, )%&*�%+ <�(>> )"�&�&" "<�%��#�-
'*+ �,"#��/%1�&�#1 A*;" '#,!�1, # 7&� �AU=�'=;��B &%�, )&� ��% ���A*
A*;# �*;��;%'* #, �/'�<� !(�<"')#!" #, >�-�#/#���(, '"+�/#;#�B � ��/-
�&�%''*+ �&'�J%'#=+.

�",�'�D%'#% � <�(>>#���!"+, ���&�=$#+ #, '%,'"!��*+ ���A%1, '")"-
;��B, !�</" � !"D/�1 !;%&!% ��&";"�B &�;B!� �/'" >"�" ,�%�B!��.

"A;G/%'#= ," �%�%1'*�# <�(>>"�# >�!",";#, )&� �,"#��/%1�&�#=
,�%�B!�� A*;# �#��;GA#�*�#, # #%�"�+#= /��#'#���"'#= �&�(&�&���";".
��% );%'* �%�%1'�1 <�(>>* ,"'#�";# �/'� �A$%% <'%,/�. �&)%&;#�� �*�"-
D%''*% ��?#";B'*% ��;# � >��%/%'## ���A%1 '% >��=�;=;#�B. ��# >�/�"/-
!% “)(D"!��” ��% );%'* <�(>>* "!&#�'� #+ >�%�;%/��";#.

�%,(;B&"&* >���%/%''*+ '"A;G/%'#1 �>�;'% ��<;"�(G&�= � �%�%1'�-
<�(>>��*� �A�",�� D#,'# 7&�<� �#/". "�%;%'#% !"D/�<� !(�<"')#!" >�%/-
�&"�;=%& ��A�1 �%�%1'(G <�(>>(, � ���&"� !�&���1 �A*)'� �+�/=& �/#'
#;# /�" �*��/!" ��;�/*+ ,�%�B!��, " � �=/% �;()"%� ! '#� /�A"�;=%&�=
>"�" ���A%1-��/#&%;%1 ;#A� �/#' #, ��'��"&%;%1 �%�B# (��!�;�� # /�.,
1990). �%�'�1 >��#�+�/#& �"��%;%'#% >%�%,#���"�J#+ ,�%�B!��, !�&��*%
�A�",(G& '��*% �%�%1'*% >"�* #;# A�;%% �;�D'*% �%�%1'*% <�(>>*,
,"'#�"G& >���&� (�&��%''*% ;%&'#% '��* # >�#�&(>"G& ! �",�'�D%'#G
(�=;G+#'", 1984). �%�%!�*�"'#% ()"�&!�� �A#&"'#= �,���;*+ ���A%1 �/-
'�<� >�;" � ;%&'#1 >%�#�/ (!",*�"%& '" �&�(&�&�#% �+�"'* &%��#&��##. �
7&#� ��<;"�(G&�= # 7!�>%�#�%'&";B'*% /"''*%, ��<;"�'� !�&��*� �&%-
>%'B "<�%��#�'��&# �,���;*+ ���A%1 �%'=%&�= >� �%,�'"� <�/", #, ���&-
�%&�&�%''�, ��;B "<�%��#�'�<� >��%/%'#= � >�//%�D"'## >���&�"'�&�%'-
'�-7&�;�<#)%�!�1 �&�(!&(�* '" �",'*+ @","+ <�/���<� ?#!;" ��D%& A*&B
�",;#)'�1 (��&%'!��" # /�., 1989). �($%�&���"'#% >��)'*+ >"�'*+ ��=-
,%1 >�/&�%�D/"%&�= # 7!�>%�#�%'&";B'*�# /"''*�#, ��#/%&%;B�&�(G$#-
�#, � )"�&'��&#, � &��, )&� �"�!# � ���&�='## 7�&�(�" >�%/>�)#&"G& �>"�#-
�"&B�= �� ,'"!��*� >�;��*� >"�&'%���, " '%,'"!��*+ �"�?�� #,A%<"G&
(Patris, Baudoin, 1998).

�#�&%�" �>"�#�"'#= ( !(�<"')#!���1 �*J#, >�-�#/#���(, ��'�<"�-
'"= (��,��D'" &"!D% # �<�"'#)%''"= >�;#<#'#=). ��%/%'#= � >��=�;%'##
��/#&%;B�!�1 ,"A�&* ( �"�?�� �&�(&�&�(G&.

�"!#� �A�",��, 7;%�%'&"�'*�# �'(&�#>�>(;=?#�''*�# <�(>>#���-
!"�# � >��%;%'#=+ !(�<"')#!���1 �*J# =�;=G&�= >���&*% #;# �;�D-
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'*% �%�%1'*% <�(>>*, ,"'#�"G$#% � ;%&'#1 >%�#�/ '%�+�"'=%�*% ()"-
�&!# �A#&"'#=, " ,#��1 — !(�<"')#!# � ,">"�"�# !�����. �"��%;%'#%
��;�/'=!" ,"/%�D#�"%&�= /� �%�'*. � ��=,# � �*��!#� (���'%� ��%�&-
'��&# '% ��% �,���;*% ���A# /�D#�"G& /� ��%'#, # '%!�&��*% �%�%1'*%
<�(>>*, ,"'#�"G$#% !(�<"')#!#, �&"'��=&�= '%>�;'*�# (� '#+ ��&"-
G&�= &�;B!� �%<�;%&!#). �%�'�1 >%�%,#���"�J#% ,�%�B!# �"��%;=G&�=
� �A�",��"'#%� '��*+ �%�%1'*+ >"�. �%�"�+#= /��#'#���"'#= � �%-
�%1'*+ <�(>>"+ '% �*�"D%'", �,"#��/%1�&�#= �%D/( );%'"�# <�(>>*
��D'� �+"�"!&%�#,��"&B !"! &�;%�"'&'*% # �#��;GA#�*%, � �&�(&�&�#-
%� =�!� �*�"D%''*+ >��%/%')%�!#+ ��;%1. �'&%<�"?#�''�% >��%/%-
'#% >��=�;=%&�= � !��>%�"?## >�# ,">"�"'## !����� # �&��#&%;B�&�%
!(�<"')#!��.

5.4. �-�-F'"�� (�(���DE, Castoridae

��A�, Castor fiber, J#��!� �"�>���&�"'%' '" %��",#1�!�� !�'&#'%'&% —
�& �!"'/#'"��!�<� >�;(��&���" # �%'&�";B'�1 ����>* /� �%�+��B%� �#-
;G= # �;/"'" � ���&�)'�1 �#A#�#, " &"!D% � ��'<�;## # �%�%��-���&�)-
'�� �#&"% ({"�!��, ��!�;��, 1967). �&� �/#' #, �"�*+ !�(>'*+ <�*,('��
� �"���1 &%;", /��&#<"G$%1 31.7 !< (� ��%/'%� 17.7 !<). ��%/# /�(<#+ <�*-
,('�� �' =�;=%&�= /�;<�D#&%;%�: �&/%;B'*% ���A# � ,��>"�!"+ /�D#�";#
/� 35 ;%&, " � >�#��/% — /� 25 ;%& (
%D!#' # /�., 1986; ��;�+, 1988).

�A�", D#,'# A�A�" &%�'� ��=,"' � �'(&�%''#�# ��/�%�"�#, )"$%
��%<� �()B=�# # '%A�;BJ#�# �%!"�#, !�&��*% �' >%�%<��"D#�"%& #�-
!(��&�%''*�# >;�&#'"�#, #�>�;B,(= � !")%�&�% �&��#&%;B'�<� �"&%�#"-
;" '%A�;BJ#% �&��;* # �%&�# /%�%�B%� # !(�&"�'#!��, " &"!D% !"�'# #
�%)'�1 #;.

�>"�#�"'#% A�A��� >��#�+�/#& � ='�"�%-@%��";%. ��&�(� ( �"��!, >�
/"''*� �/'#+ "�&����, /;#&�= 4–8 )"���, >� /�(<#� /"''*� — �& 12 /� 24
)"���. ��;# �"�!" '% �>;�/�&���%'", �>"�#�"'#% >��&��=%&�= )%�%, 12–15
�(&�!. ���/�;D#&%;B'��&B A%�%�%''��&# ���&"�;=%& � ��%/'%� 105 /'%1
(�"�#"?## — �& 102 /� 108 �(&�!). �"�!# >�#'��=& >�&���&�� �/#' �", �
<�/ (� !�'?% ">�%;= #;# �"%). ��%/'#1 �",�%� �*��/!" '%�%;#!, # � �",'*+
>�>(;=?#=+ �"�B#�(%& �& 2.2 /� 2.9. %!�&��*% �"�!# /"G& >�#>;�/ � ��,�"-
�&% �&"�J% 20 ;%&. �����D/%''*% >�!�*&* <(�&*� �%+��, <;"," ( '#+ >�-
;(�&!�*&*, �� �&( #�%G&�= �%,?*. ��;�)'�% ��!"��;#�"'#% /;#&�= /� 1.5
�%�=?", �/'"!� � '%��;% >%�#�/ ;"!&"?## ��D%& (�%;#)#�"&B�= /� 65 /'%1.

%&%'*J# '")#'"G& (>�&�%A;=&B �"�&#&%;B'(G >#$( � ��,�"�&% 2–3 '%-
/%;B, # � �%�=)'�� ��,�"�&% '")#'"G& �*+�/#&B #, '��*. �"����*1 �*+�/
��;�/'=!" � ;%���&%>'�1 ,�'% # '" G<% &"%D'�1 ,�'* >�#+�/#&�= '" �"1 —
'")";� #G'= (�"����, 1938; {"�!��, ��!�;��, 1967; 
%D!#' # /�., 1986; �"-
�%;B%�, �"'BJ#%�, 1988).



475

�;%�%'&"�'�1 �'(&�#>�>(;=?#�''�1 <�(>>#���!�1 ( A�A�" =�;=%&�=
�%�B= ('%!�&��*% "�&��* #�>�;B,(G& � !")%�&�% �#'�'#��� �%�B# &"!#%
&%��#'*, !"! ��������� # 	������). � ���&"� �%�B# )"$% ��%<� �+�/=&
>"�" �,���;*+ �",�'�D"G$#+�= ���A%1 # ��;�/'=! /�(+ >��;%/'#+ �*-
��/!�� — <�/��";*% # �%<�;%&!# (� �A$%1 �;�D'��&# — /� 12 ���A%1). �
(�;��#=+ �<�"'#)%''�1 &%��#&��## #'�</" >��#�+�/#& ,"/%�D!" �"��%;%-
'#= <�/��";*+ ���A%1, # &�</" �A�",(G&�= (!�(>'%''*% �%�B# � 3–4 <%'%-
�"?#=�# ��;�/*+ ���A%1, ( !�&��*+ '"�&(>;%'#% >�;���1 ,�%;��&# ,"-
/%�D#�"%&�= >���1 /� 5–7 ;%&. ��%/'%% )#�;� ���A%1 � �%�%1'*+ <�(>>"+
� �",'*+ >�>(;=?#=+ �"�B#�(%& �& 2.8 /� 5.3 (�&"�����!#1, 1978; 
%D!#' #
/�., 1986; ��%�?%�, 2007).

�"�%? # �"�!", ���&"�;=G$#% �%�%1'(G >"�(, D#�(& ��%�&% /� &%+ >��,
>�!" '% >�<#A'%& �/#' #, >"�&'%���. ��;�/*% ���A# �&"'��=&�= >�;���,-
�%;*�# '" &�%&B%� <�/( D#,'#, �/'"!� '%!�&��"= )"�&B �"��! (7–12%) ��-
D%& >�#'��#&B >�&���&�� � ��,�"�&% /�(+ ;%&. �� /��&#D%'## >�;���1 ,�%-
;��&# ��;�/'=! >�!#/"%& �%�%1'(G <�(>>( # �"��%;=%&�= � >�#�!"+ >�/+�-
/=$%1 >"�* # ���A�/'�1 &%��#&��##. � '%!�&��*+ �;()"=+ ��;�/*% ���A#
��&"G&�= � ���&"�% �%�%1'�1 <�(>>* /� 4 ;%&, >�# 7&�� ( '#+ >��#�+�/#&
,"/%�D!" >�;���<� ��,�%�"'#= (�"����, 1953; {"�!��, 1963; {"�!��, ��!�-
;��, 1967; Richar, 1970; 
%D!#' # /�., 1986).

�)"�&�! �A#&"'#= �%�B# A�A��� ,"'#�"%& )"�&B ��/�%�" � >�#;%<"G$%1
! '%�( (,!�1 A%�%<���1 >�;���1 (J#�#'�1 /� '%�!�;B!#+ /%�=&!�� �%&���),
!�&��"= �"�J#�=%&�= � �%�&"+ ,"<�&��!# /%�%�B%� /� 100–150 � (�#�. 5.4.1).

�#�. 5.4.1. �)"�&!# )%&*�%+ �%�%1'*+ <�(>> (I-IV) A�A�", Castor fiber, � �#�&%��1
>;�&#' '" �"�%�#'�!�� !;G)% � ����'%D�!�� ,">��%/'#!% (>�: 
%D!#' # /�.,
1986, � #,�%'%'#=�#).
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���&=D%''��&B ()"�&!" �/�;B A%�%<���1 ;#'## �"�B#�(%& �& '%�!�;B-
!#+ ��&%' �%&��� /� 1 !�. � A#�&�>"+ � �)%'B A%/'*�# !�����*�# �%�(��"-
�#, " &"!D% '" �%;!#+ ;%�'*+ �()B=+ >��&=D%''��&B ()"�&!" �A#&"'#= ��-
D%& /��&#<"&B 3 !�. ���&"� �%�%1'�1 <�(>>* '% �;#=%& '" �",�%�* ()"�&!"
�A#&"'#=. �)"�&!# ���%/'#+ �%�%1'*+ <�(>> �",/%;%'* '%1&�";B'�1 >�;�-
��1 J#�#'�1 � ��%/'%� �!�;� 200 � ({"�!��, ��!�;��, 1967; Richar, 1970;

%D!#' # /�., 1986).

� >�%/%;"+ �%�%1'�<� ()"�&!" �"�>�;"<"%&�= �/'� <;"�'�% (A%D#$%
('��" #;# “+"&!"”, � ,"�#�#���&# �& �*��&* # ,"A�;�)%''��&# A%�%<" ��-
/�%�"), '%�!�;B!� ��%�%''*+ '�� #;# +"&�!, �%&B >(&%1 >%�%�%$%'#=, +���-
J� ,"�%&'*+ !"! � ��/%, &"! # '" �(J%, >� !�&��*� /��&"�;=G&�= �A�%,!#
�&��;�� /%�%�B%� #;# �%&�# # ���%�J"G&�= �A+�/* ()"�&!" �A#&"'#=, " &"!-
D% ,">"�* !���".

��" — ��'��'�1 &#> (A%D#$" �%�B# A�A�". �+�/'�% �&�%��&#% '��*
�!�*&� >�/ ��/�1 '" <;(A#'% 1.5–2 �. ��*, #�>�;B,(%�*% � &%)%'#% �'�-
<#+ ;%&, #�%G& '%�!�;B!� >�/��/'*+ �*+�/�� # 2–3 <'%,/��*% !"�%�*. Z"&!"
>�%/�&"�;=%& ��A�1 !�'(���A�",'�% ����(D%'#% �*��&�1 /� 3 � # J#�#-
'�1 /� 6 �, �;�D%''�% #, �%&�%1 # �A�%,!�� �&��;��, �!�%>;%''*+ #;��.
�&�& &#> (A%D#$" #�>�;B,(%&�= ;#JB � &�� �;()"%, %�;# A�A�* '% #�%G&
��,��D'��&# �*!�>"&B '��(. Z"&!# �%��'&#�(G&�= # '"/�&�"#�"G&�= A�A-
�"�# /�"D/* � <�/ — �%�'�1 >%�%/ ��D/%'#%� /%&%'*J%1 # ��%'BG >%�%/
'")";�� ,#���!#.

����%'#% ()"�&!" �A#&"'#= �'��B �A�",��"''�1 >"��1 A�A��� #�%%&
'%�!�;B!� �&"/#1. " >%���1 �&"/## >"�", �AD#�"G$"= ()"�&�!, � &%)%'#%
'%�!�;B!#+ /'%1 �A�;%/(%& # �"�!#�(%& %<� �'%J'#% <�"'#?*. " �;%/(G-
$%1 �&"/##, /;=$%1�= /� '"�&(>;%'#= +�;�/��, >"�" �%<(;=�'� >"&�(;#�(%&
<�"'#?* ()"�&!". " &�%&B%1 �&"/## �%�%1'"= <�(>>", >�;'��&BG ����#�-
J"= ()"�&�! �A#&"'#=, ,"'#�"%&�= �%<(;=�'�1 ,"<�&��!�1 /%�%�B%� # >�-
&�%A;%'#%� �%&�)'*+ !�����, " &"!D% ����(D%'#%� >��&�=''*+ (A%D#$,
#�>�;B,(%�*+ � &%)%'#% '%�!�;B!#+ ;%&. ��A�* � >%��(G �)%�%/B �";=& /%-
�%�B= �A;#,# ��'��'�1 '��* #;# +"&!#, ,"&%�, � &%)%'#% '%�!�;B!#+ ;%&,
>��&%>%''� >%�%�%$"G&�= ! >%�#@%�## ,"'#�"%��1 &%��#&��##. 
;= �A-
;%<)%'#= /��&"�!# !���" >� ��/% A�A�* ����(D"G& >;�&#'*, '"�"$#�"= #+
>�7&">'�, ;#A� ��G& !"'";* # &(''%;#, (+�/=$#% �<;(AB ;%�'�<� �"��#�"
/� 100 �%&��� (�%J%&'#!��, 1957). ���;% >�;'�<� #�&�$%'#= /�%�%�'*+ �%-
�(���� '" ���%� ()"�&!% �A#&"'#= A�A�* >%�%�%$"G&�= '" /�(<�% �%�&�.


;= �A�,'")%'#= <�"'#? ���%<� ()"�&!" A�A�* ��&"�;=G& ,">"+��*%
�%&!#, !�&��*% ��<(& �&>(<#�"&B “)(D"!��”. "�=/( � 7&#�, );%'* �%�%1-
'�1 <�(>>* "!&#�'� �+�"'=G& ,"'#�"%�(G &%��#&��#G. � �%,(;B&"&% "<-
�%��#�'*+ �&�;!'��%'#1 +�,=%� &%��#&��## � “)(D"!"�#” ( �,���;*+ ���-
A%1 ��&"G&�= �;%/* �"'%'#1 ()#�;�� /� 40). �%�B%,'*% &�"��* ��<(&
>�#�%�&# ! <#A%;# �/'�<� #, ()"�&'#!�� !�'@;#!&", )"$% ��%<� “)(D"!"”.
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"A;G/%'#=, >���%/%''*% � 1967–1972 <<. � �!�!�� ,">��%/'#!% >�!",";#,
)&� ( ���A%1 #, �%�%1'*+ <�(>>, '"+�/=$#+�= � '%>���%/�&�%''�1 A;#,��-
&# �& ���%/%1, )#�;� J�"��� �& �"'%'#1 A*;� ,'")#&%;B'� A�;BJ% (� ��%/-
'%� 27 '" �/'( ���AB), )%� ( ���A%1, )B# ()"�&!# �A#&"'#= �"�>�;"<";#�B
�A���A;%''� (� ��%/'%� 7 J�"��� '" �/'( ���AB). ��"D/%A'*% �&'�J%'#=
+"�"!&%�'* # /;= ��;�/*+ ���A%1 #, �",'*+ �%�%1. �,"#�'"= "<�%��#�-
'��&B '%,'"!��*+ �,���;*+ ���A%1 '"�&�;B!� �%;#!", )&� =�;=%&�= �%�B%,-
'*� >�%>=&�&�#%� /;= ��/%�D"'#= A�A��� � '%��;% (Richar, 1970; {"�!��,
��!�;��, 1967; 
%D!#' # /�., 1986).

�&'�J%'#= �%D/( );%'"�# �/'�1 �%�%1'�1 <�(>>* ��D'� �+"�"!&%-
�#,��"&B !"! '%1&�";B'*%, �/'"!� �&�%)"G&�= # �#��;GA#�*% �,"#��-
/%1�&�#= — '",�-'",";B'*% !�'&"!&*, �A'G+#�"'#% >"�&'%�", �,"#�'*%
)#�&!#. �,���;*1 �"�%? ,"'#�"%& /��#'#�(G$%% >�;�D%'#%, !�&���%
���A%''� �&)%&;#�� >��=�;=%&�= � >%�#�/ �>"�#�"'#=; '" �&���� �%�&% �
��?#";B'�1 #%�"�+## �&�#& �,���;"= �"�!", ,"&%� — ��;�/*% ,�%�B!# �
���&�%&�&�## � #+ ��,�"�&��. "#A�;%% &%�'*% (,* ��=,*�"G& �"��! � /%-
&%'*J"�# (Richar, 1970; 
%D!#' # /�., 1986).

� ,"�#�#���&# �& +"�"!&%�" (�;��#1 �A#&"'#= ��'�<"�#= ( �%)'�<�
A�A�" ��D%& A*&B ;#A� �A;#<"&'�1, ;#A� @"!(;B&"&#�'�1 (��%�?%�, 2007).

�"'"/�!#1 A�A�, Castor canadensis, '"�%;=%& �%�%��"�%�#!"'�!#1 !�'-
&#'%'&. "#A�;%% �*��!"= "!&#�'��&B ���A%1 7&�<� �#/" �&�%)"%&�= � �(-
�%�%)'*% # '�)'*% )"�*, '� �%�'�1 �'# ��<(& A*&B "!&#�'*�# # � /'%�-
'�% ��%�= (T">��";��, 1982). �>"�#�"'#= �,���;*+ ���A%1 �&�%)"G&�= �
='�"�% #;# @%��";%, # �"�!# ��&"G&�= �%?%>&#�'*�# � &%)%'#% 12 )"���. �
�;()"% '%(/")'�<� �>"�#�"'#= >��&��'*1 7�&�(� '"�&(>"%& )%�%, /�% '%/%-
;# (Willson, 1971). 
;#&%;B'��&B A%�%�%''��&# — 105 /'%1 (Brady, Svendsen,
1981). �#�;� 7�A�#�'�� �"�B#�(%& �& 1 /� 12, " ��%/'%% )#�;� /%&%'*J%1 �
�*��/!% ���&"�;=%& 3.3–3.7 (�"�%;B%�, �"'BJ#%�, 1988). 
%&%'*J# ��D/"-
G&�= � !�'?% �%�'* (Hodgdon, Lancia, 1983). ��;�/'=! �*�%;=%&�= #, �%�%1-
'*+ <�(>> � ��,�"�&% 21–24 �%�=?%�, &.%. /� >�=�;%'#= '�����D/%''*+ (Bradt,
1938; Willson, 1971). �"��%;=G$#%�= ���A# >%�%�%$"G&�= !"! >� ��/%, &"! #
>� �(J%.

���;%/��"'#=, >���%/%''*% � �T� # �"'"/% (Bradt, 1938; Townsend,
1953; Bergerud, Miller, 1977; Svendsen, 1980; Aleksiuk, 1986), >�!",";#, )&�
7;%�%'&"�'�1 �'(&�#>�>(;=?#�''�1 <�(>>#���!�1 � >��%;%'#=+ !"'"/�-
!�<� A�A�" =�;=%&�= �%�B= ('%�%/!� '",*�"%�"= 	�������), !�&��"= ,"'#-
�"%& �+�"'=%�*1 ()"�&�! �A#&"'#=, >�;'��&BG �A���A;%''*1 �& ���%/'#+
()"�&!�� ;#A� �;"A� >%�%!�*�"G$#1�= � '#�#. � ���&"� &#>#)'�1 �%�%1-
'�1 <�(>>* �+�/#& >"�" �,���;*+ ���A%1 # #+ >�&���&��, � &�� )#�;% �%<�-
;%&!# # <�/��";*%, �%D% /�(+<�/��";*%, ���A#. �#�;� );%'�� �%�%1'�1
<�(>>* �"�B#�(%& �& 2 /� 12 (� ��%/'%� 5.7, n=50). "�=/( � �%�%1'*�#
<�(>>"�#, � >�>(;=?#=+ !"'"/�!�<� A�A�" >�#�(&�&�(G& ���A#-�/#'�)!#
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(>�#A;#,#&%;B'� 15–20%), !�&��*% ��%�%''� '% #�%G& ���%1 >"�* #;# ,"-
'=&* >�#�!"�# >�/+�/=$%<� ()"�&!" �A#&"'#=.

�%�%1'*% >"�* � >�&���&��� #, �/'�<� #;# /�(+ �*��/!�� (<�/��";*%
# �%<�;%&!#) ���&"�;=;# 71.4% �& �A$%<� )#�;" �A�;%/��"''*+ �%�%1'*+
<�(>>. ��&";B'*% �%�%1'*% <�(>>* A*;# '%>�;'*�# #,-," �&�(&�&�#=
�,���;*+ �"�?�� (Bradt, 1938). ��&B /"''*%, )&� � ">�%;%, " &"!D% � #G;=
>� "�<(�&, �,���;*% �"�?* /%�D"&�= �/#'�)!"�# # �%/!� >��%$"G& +"&!#
# '��*, ,"'#�"%�*% �"�!"�# � /%&%'*J"�# (Townsend, 1953).

���!�;B!( >�;��"= ,�%;��&B ( ��;�/*+ ���A%1 �A*)'� '"�&(>"%& �
��,�"�&% 15 �%�=?%�, " �"��%;=G&�= �'# � ��,�"�&% �!�;� 2 ;%&, ��D'� (&-
�%�D/"&B, )&� >�#�(&�&�#% ���A%1-��/#&%;%1 >�/"�;=%& �%>��/(!&#�'*%
@('!?## ��;�/'=!" (Brady, Svendsen, 1981).

���;%/��"'#%, >���%/%''�% � 1974–1978 <<. � J&"&% %�"/", �T� (Busher
et al., 1983), >�!",";�, )&� >�# �*��!�1 >;�&'��&# '"�%;%'#= � ���&"�% �%-
�%1'*+ <�(>> !"'"/�!�<� A�A�" �A'"�(D#�"%&�= A�;%% /�(+ �,���;*+ ���-
A%1, >�# 7&�� ��%/'%% )#�;� );%'�� <�(>>* ���&"�;=%& 8.2 (n=8). � &�%+
<�(>>"+ #, ���B�# >�#�(&�&���";# /�" �,���;*+ �"�?", # � ���&"�% �%�#
<�(>> '"+�/#;#�B >� >"�% �,���;*+ �"��!.

"A;G/%'#= ��#/%&%;B�&�(G&, )&� A�A�* �A*)'� '% #�>�;B,(G& /;= ��-
��(D%'#= >;�&#' # /;= !���%D!# /%�%�B=, �"�&($#% '" ,'")#&%;B'�� (/"-
;%'## (A�;%% 120 �) �& A%�%<" ��/�%�", +�&= � �=/% �;()"%� �&�%)%'" &�"'�-
>��&#���!" �&��;�� '" �"��&�='#%, >�%�*J"G$%% 200 �. � ����(D%'##
>;�&#' >�#'#�"G& ()"�&#% ��% );%'* �%�%1'�1 <�(>>*, '� &%!($#� �%-
��'&�� # >�//%�D"'#%� >;�&#' � '"/;%D"$%� ���&�='## ,"'#�"G&�=, �
��'��'��, �,���;*% �"�?*.

"#A�;%% �*��!"= "!&#�'��&B A�A��� � �&��#&%;B�&�% >;�&#' �&�%)%'"
� !�'?% ;%&" — '")";% ��%'# (Townsend, 1953). � 7&�& >%�#�/ �'# '")#'"G&
"!&#�'� ,"'#�"&B�= �";!�1 /%�%�B%� # >��&%>%''� >%�%+�/=& � ,%;%'�<� !��-
�" '" �%&�)'*1. �/'���%�%''� A�A�* >�/'��;=G& �&"�*% +"&!# # ����(-
D"G& '��*%. �"<�&��!" �%&�)'�<� !���" # �&��#&%;B�&�� >;�&#' >��/�;D"-
G&�= /� �&"'��;%'#= ;B/". �/#' <%!&"� ;%�", � !�&���� >�%�A;"/"G& &�>�;B
#;# ��#'" (Populus spp.), �A%�>%)#�"%& !����� �%�BG A�A��� '" >%�#�/ �&
5 �%�=?%� /� <�/" (Bradt, 1938; Hodgdon, Lancia, 1983).

���;%/��"'#=, >���%/%''*% � �"'"/% (Aleksiuk, 1986), >�!",";#, )&� �+�"-
'=%�"= &%��#&��#=, ,"'#�"%�"= �%�%1'�1 <�(>>�1, ��D%& /��&#<"&B 800 � �
>�>%�%)'#!%. �" >�%/%;"�# 7&�1 &%��#&��## '"+�/#&�= �%/!� >��%$"%�"=
>%�#@%�#1'"= ,�'" J#�#'�1 /� 400 �. �#<�#�(G$#% ���A# #,A%<"G& ,"+�-
/#&B '" �+�"'=%�(G &%��#&��#G, >�7&��( "<�%��#�'*% �&*)!# �%D/( �%,#-
/%'&"�# # �#<�"'&"�# �&'��#&%;B'� �%/!#. �#JB ( �/'�1 #, 150 �A�;%/��"'-
'*+ ;%&�� �#<�#�(G$#+ ���A%1 �A'"�(D%'* �;%/* >�!(��� (Aleksiuk, 1986).
��=�*% !�'&"!&* �%D/( ���A=�#-���%/=�#, >�-�#/#���(, %$% A�;%% �%/!#,
>��!�;B!( �%D/( ���%/�&�(G$#�# �%�%1'*�# <�(>>"�# �A*)'� �"�>�;"-
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<"%&�= >�;��" �&)(D/%'#=, � >�%/%;"+ !�&���1 A�A�* >�"!&#)%�!# '% >�=�;=-
G&�=. T#�#'" 7&�1 >�;��*, �?%'#�"%�"= >� &"!��( >"�"�%&�(, !"! �"��&�=-
'#% �%D/( A;#D"1J#�# ���%/=�#, �"�B#�(%& �& 0.51 /� 1.55 !� (Busher et al.,
1983). �%� '% �%'%%, �%<(;=�'�% >"&�(;#���"'#% # ,">"+��"= �"�!#���!"
<�"'#? �%�%1'�-<�(>>���<� ()"�&!" �&�%)"%&�= ( �,���;*+ �"�?�� /"D% >�#
>�;'�� �&�(&�&�## ���A%1-���%/%1.

���;%/��"'#=, >���%/%''*% � 1974–1980 <<. (Brady, Svendsen, 1981; T"-
>��";��, 1982; Busher, 1983; Hodgdon, Lancia, 1983), /"G& >�%/�&"�;%-
'#% � ��?#";B'�1 ��<"'#,"?## �%�%1'*+ <�(>> !"'"/�!�<� A�A�".

%���&�= '" &�, )&� �%�%1'"= <�(>>" #�>�;B,(%& /;= �&/*+" �/'� �A-
$%% (A%D#$% # ����%�&'� 7!�>;("&#�(%& ���1 ()"�&�! �A#&"'#=, "!&#�-
'��&B %% );%'�� �'% (A%D#$" '% �!���/#'#���"'", # !"D/"= ���AB #'/#�#-
/(";B'� ,"'#�"%&�= �";!�1 /%�%�B%�, ,"<�&��!�1 �%&�)'�<� !���" #;# �%-
��'&�� >;�&#'*; �� ��%�= !���%D!# A�A�* &"!D% �&"�"G&�= /%�D"&B�=
>��/#'�)!% (Brady, Svendsen, 1981).

�,"#��/%1�&�#= �%D/( );%'"�# �%�%1'�1 <�(>>* �&;#)"G&�= /�(D%-
;GA#%�, # "<�'#�&#)%�!#% !�'&"!&* �)%'B �%/!#. "#A�;%% )"�&"= @���"
�,"#��/%1�&�#1 — '",�-'",";B'*% !�'&"!&*, �A'G+#�"'#% >"�&'%�" # �,"-
#�'*% )#�&!#. �&�%)"G&�= # �#&(";#,��"''*% �,"#��/%1�&�#= � #<����1
A��BA�1, � !�&���1 >�#'#�"G& ()"�&#% # �,���;*%, # ��;�/*% ���A# (T"-
>��";��, 1982). �/'" #, +"�"!&%�'*+ @��� >��%/%'#= /%&%'*J%1 — '";%-
,"'#% '" �,���;*+ ���A%1. ��/�A'�% >��%/%'#% �&�%)%'� �� ��%�= #<� # (
�,���;*+ );%'�� <�(>>* (Brady, Svendsen, 1981).

�'#?#"&��"�# �,"#��/%1�&�#1, ��=,"''*+ � �A�;%/��"'#%� >"�&'%�"
(� ��'��'��, 7&� — '",�-'",";B'*% !�'&"!&*), )"$% ��%<� �*�&(>"G& �%-
<�;%&!# (64.5% �& �A$%<� )#�;" !�'&"!&��, n=110), &�</" !"! �,���;*% ���A#
#'#?##�(G& �)%'B '%A�;BJ�% )#�;� !�'&"!&�� >�/�A'�<� ��/" (4.5%).
�,���;*� ���A=� "/�%���"'� A�;BJ#'�&�� '",�-'",";B'*+ !�'&"!&�� —
42.7% (Brady, Svendsen, 1981). �(/= >� ���&'�J%'#G "/�%���"''*+ # #'#-
?##���"''*+ !�'&"!&��, �,���;"= >"�" ,"'#�"%& /��#'#�(G$%% >�;�D%-
'#% � �%�%1'�1 <�(>>%; �&��(G �&(>%'B � ��?#";B'�1 #%�"�+## ,"'#�"G&
<�/��";*% ���A#, " �%<�;%&!# �"�>�;"<"G&�= '" '#,J#+ �&(>%'=+. �<�'#-
�&#)%�!#% �,"#��/%1�&�#= (n=12) �&�%)%'* � &%+ �;()"=+, !�</" <�/��";*%
���A# �*>�"J#�";# !��� ( �,���;*+ (Brady, Svendsen, 1981). � 7&�1 �#&("-
?## �,���;"= ���AB /%;";" !���&!#1 (<��D"G$#1 �*>"/ � �&���'( ��;�/�-
<� ,�%�B!" ;#A� &�;!";" %<� <�;���1, %�;# >���&�1 (<��,* A*;� '%/��&"&�)-
'�, )&�A* ,"�&"�#&B �%&#���"&B�= '",�1;#��<� “>���#&%;=”.

�+�/'*% /"''*% � �,"#���&'�J%'#=+ ��;�/*+ # �,���;*+ ���A%1 >�-
;()%'* � /�(<�� #��;%/��"'##, "�&�� !�&���<� (Busher, 1983) �&�%)"%&,
)&� )"�&�&" #'#?##���"''*+ �,"#��/%1�&�#1 (�%'BJ"%&�= � ��,�"�&��.
�'";#, 38 "<�'#�&#)%�!#+ !�'&"!&�� >�!",";, )&� �&"�J#% ���A# ��%</" /�-
�#'#���";# '"/ �;"/J#�#. �;%/��"&%;B'�, � �%�%1'*+ <�(>>"+ !"'"/�!�-
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<� A�A�" >��=�;=%&�= ��,�"�&'"= #%�"�+#= /��#'#���"'#=. ��%�&% � &%�,
�A'"�(D#�"G&�= # >�;��*% �",;#)#= � >��%/%'## (Hodgdon, Lancia, 1983):
�"�?* /��#'#�(G& � �"�!#���!% # >"&�(;#���"'## &%��#&��##, " &"!D% �
�A�;%/��"'## # �%��'&% >;�&#', &�</" !"! �"�!# A�;%% "!&#�'* � (�&��1-
�&�% <'%,/" #;# �&��#&%;B�&�% +"&!#. ��;��*+ �",;#)#1, ��=,"''*+ � ,"<�-
&��!�1 �%&�)'�<� !���", '% �*=�;%'�.

�"A�&" � >�&���&�% ( �,���;*+ �"�?�� >��=�;=%&�=, >� !�"1'%1 �%�%, �
&��, )&� �'# "!&#�'� �'"AD"G& /%&%'*J%1 �%&�)'*� !�����, >��!�;B!(
>��;%/'#% '")#'"G& >�&�%A;=&B &�%�/(G >#$( � ��,�"�&% >�;(&��"-/�(+
'%/%;B (Hodgdon, Lancia, 1983). � >%��*% /'# >��;% ��D/%'#= /%&%'*J%1
"!&#�'��&B ��%+ );%'�� �%�B# ����%/�&�)%'" �A;#,# '��* #;# +"&!#, </%
'"+�/#&�= �"�!" � '�����D/%''*�#. ��%�&% � �"�!�1 "!&#�'�% ()"�&#% �
,"A�&% � /%&%'*J"+ >��=�;=G& # <�/��";*% ���A#, � &�� )#�;% �"�?*.
��'��'"= @���" >��%/%'#= /%&%'*J%1, !�&��*% �>%��*% �*+�/=& #, '��*
� ��,�"�&% �& 2 '%/%;B /� �%�=?", — �;%/��"'#% ," �"&%�BG # /�(<#�#
);%'"�# �%�%1'�1 <�(>>*.

��/��/= #&�< #,;�D%''��(, �;%/(%& �&�%&#&B, )&� � �%�%1'�-<�(>>�-
��� �A�",% D#,'# /�(+ �#/�� A�A��� �A'"�(D#�"%&�= ,'")#&%;B'�% �+�/-
�&��, >��=�;=G$%%�= � "!&#�'�1 �+�"'% # ,">"+���1 �"�!#���!% &%��#&�-
�##, &�;%�"'&'*+ �&'�J%'#=+ # �#��;GA#�*+ �,"#��/%1�&�#=+ �%D/(
);%'"�# �%�%1'�1 <�(>>*, ��,�"�&'�1 #%�"�+## /��#'#���"'#= # �"�-
>�%/%;%'## >��%/%')%�!#+ ��;%1, !��>%�"?## >�# ����(D%'## (A%D#$ #
>;�&#' # ,"<�&��!% !�����, �&���)!% �"��%;%'#= # �",�'�D%'#= ��;�/'=-
!", ,"A�&% � /%&%'*J"+ ( �,���;*+ �"�?�� # >�;(�,���;*+ ���A%1. "�=-
/( � 7&#�, �($%�&�(G& # �>�%/%;%''*% �",;#)#=. �%��#&��#";B'*% �&'�-
J%'#= ( �%)'�<� A�A�" +"�"!&%�#,(G&�= A�;%% �*��!�1 '">�=D%''��&BG,
� )%� ��#/%&%;B�&�(%& )"�&*% "<�%��#�'*% �&*)!# # ,'")#&%;B'�% A�;BJ%%
)#�;� �"', �A'"�(D#�"%�*+ '" &%;% �,���;*+ ���A%1. � �%)'�<� A�A�" '"
�%�J#'% ��?#";B'�1 #%�"�+## '"+�/#&�= �,���;*1 �"�%?, " ( !"'"/�!�<�
A�A�" — �%�%1'"= >"�".

5.5.  �-�-F'"�� 3)$�(�%9��DE, Hystricidae

��%/# >�%/�&"�#&%;%1 7&�<� �%�%1�&�" �&'��#&%;B'� +���J� #,()%'*
#'/#1�!#1 /#!�A�",, Hystrix indica, # GD'�"@�#!"'�!#1 /#!�A�",, H.
africaeaustralis, �/'"!� ��%/%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >�>(;=?#1 7&#+ �#/�� � ,'")#&%;B'�1 �&%>%'# @�"<�%'&"�'*.

�'/#1�!#1 /#!�A�",, Hystrix indica, �"�>���&�"'%' � �";�1, �%�%/'%1
# ��%/'%1 �,##, " &"!D% '" G<% ",#"&�!�<� !�'&#'%'&". �&�& !�(>'*1 �"�&#-
&%;B'�=/'*1 <�*,(', �%� !�&���<� /��&#<"%& 18 !<, �%/%& >�%#�($%�&�%''�
'�)'�1 �A�", D#,'#, >#&"=�B ��)'*�# !��'%�#$"�# # ;(!��#?"�# �"�&%-
'#1. �"�!# � &%)%'#% <�/" >�#'��=& �/#' #;# /�" �*��/!", /� )%&*�%+ /%&%-
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'*J%1 � !"D/��. �%�%�%''��&B /;#&�= �!�;� 3 �%�=?%�, >%�#�/ ��;�)'�<�
��!"��;#�"'#= — '%�!�;B!� '%/%;B. 
%&%'*J# �A*)'� >�=)(&�= >�/ D#-
��&�� �"�?" #;# �"�!#  (��!�;��, 1977; Tohm1 G., Tohm1 H., 1980; Sever,
Mendelssohn, 1988).

�� �'%'#G �'�<#+ #��;%/��"&%;%1, #'/#1�!#1 /#!�A�", �%/%& ��%/-
;*1 �A�", D#,'# � �A�",��"'#%� ��'�<"�'*+ �%�%1'*+ >"�, >�# 7&��
�A" ��/#&%;= >��=�;=G& "!&#�'(G ,"A�&( � >�&���&�%. �;�$"/B �+�"'=%-
��<� ()"�&!" �A#&"'#=, ,"'#�"%��<� �%�%1'�1 >"��1, ,"�#�#& �& A#�&�>"
# �"�B#�(%& �& 0.3 /� 1.2 !�2 (� ��%/'%� 0.68 !�2). � >�%/%;"+ ()"�&!"
�A#&"'#= #�%%&�= �/'� #;# '%�!�;B!� >��&�=''� #�>�;B,(%�*+ (A%D#$.
�,���;*% �/#'�)'*% ���A#, '% '"J%/J#% >�/+�/=$(G >"�(, >%�%�%$"-
G&�= �)%'B J#��!�, # �+�"'" &%��#&��## ( '#+ �&�(&�&�(%&. �)"�&!# ��-
�%/'#+ �%�%1'*+ >"� '% >%�%!�*�"G&�= (Sever, Mendelssohn, 1984-1985;
Morris, van Aarde, 1985).

� #��;%/��"'##, >���%/%''�� � 1983–1984 <<. � �,�"#;% � #�>�;B,��"'#-
%� �"/#�&%;%�%&�##, (/";��B (�&"'��#&B @���( # �",�%�* ()"�&!�� �A#&"-
'#= &�%+ �%�%1'*+ >"� # )%&*�%+ �/#'�)'*+ �"�?�� (Sever, Mendelssohn, 1991).
|���" ()"�&!�� �A#&"'#= �%�%1'*+ >"� A*;" �&'��#&%;B'� >���&�1 — � �#/%
�'�<�(<�;B'#!" � �*>(!;*�# �&���'"�# (�#�. 5.5.1), &�</" !"! �/#'�)'*%
�"�?* ,"'#�";# #'/#�#/(";B'*% ()"�&!# A�;%% �;�D'�1 !�'@#<(�"?##
(�#�. 5.5.2). �*=�;%''*% �",;#)#= ��=,"'*, >�-�#/#���(, � �*��!�1 >�/-
�#D'��&BG �"�?��, '% #�%G$#+ ���%1 >"�*. � ��=,# � 7&#� >;�$"/B #+
()"�&!�� �A#&"'#= /��&#<";" 4.2 !�2 (� ��%/'%� 2.7 !�2).

�� ��%�= '�)'�1 !���%D!# �"�%? # �"�!" >%�%/�#<"G&�= ��%�&% '"
�"��&�='## 0.5–3 � /�(< �& /�(<". �"�%? �A*)'� /%�D#&�= �,"/#, >�)&#
�>;�&'(G ! �"�!%. �;%/(%& �&�%&#&B A�;BJ(G >�#�=,"''��&B >"�&'%���
/�(< ! /�(<( # '" �&/*+%, # � >%�#�/* !���%D!#. �"�* '% �"�>"/";#�B '"
>��&=D%'## ��%<� #��;%/��"'#= — � ">�%;= 1983 <. >� /%!"A�B 1984 <. — #
,"'#�";# >��&�=''*% ()"�&!# �A#&"'#=.

�#�. 5.5.1. �/#' #, &#>#)'*+ >�#�%��� ()"�&!" �A#&"'#=, ,"'#�"%��<� �%�%1'�1
>"��1 #'/#1�!�<� /#!�A�",", Hystrix indica (>�: Sever, Mendelssohn, 1991).
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�#�. 5.5.3. ��>�;B,��"'#% >���&�"'�&�" � >�%-
/%;"+ ()"�&!" �A#&"'#= �/'�1 #, �%�%1'*+ >"�
#'/#1�!�<� /#!�A�",", Hystrix indica. �*��&"
<�"@" >��>��?#�'";B'" )#�;( �%<#�&�"?#1
���A%1 (�"!�#�(� >�#+�/#&�= '" �"�>�;�D%-
'#% ��'��'�<� (A%D#$"). �'#,( — /�(�%�-
'"= >��%!?#= �%�%1'�-<�(>>���<� ()"�&!" (>�:
Sever, Mendelssohn, 1991, � #,�%'%'#=�#).

�%�%�%$%'#= �%�%1'�1
>"�* ," �/#' '�)'�1 >%�#�/
"!&#�'��&# �+�"&*�"G& &�;B!�
)"�&B ,"'#�"%��1 &%��#&�-
�##. �A*)'� >"�" �*A#�"%&
�/#' #, '%�!�;B!#+ �"1�'��
!���%D!# '" ���%� ()"�&!%
�A#&"'#= # >����/#& &"� >�"!-
&#)%�!# ��G '�)B, ��,��"$"-
=�B � ��'��'�% (A%D#$% >�/
(&��. � ��=,# � 7&#� �"!�#-
�";B'�% !�;#)%�&�� �%<#�&�"-
?#1 ���A%1 >�#+�/#&�= '" �"1-
�' �"�>�;�D%'#= (A%D#$"
(�#�. 5.5.3).

��//%�D"'#G # (!�%>;%-
'#G >"�'*+ ��=,%1 ( #'/#1�-
!�<� /#!�A�"," �>���A�&�(G&
&"!#% @���* �A$%'#=, !"! �,"-
#�'�% �A'G+#�"'#%, �;%/��"-
'#% ," >"�&'%���, &"!&#;B'*%
!�'&"!&*, ";;�<�(�#'<, " &"!-
D% �&'��#&%;B'� )"�&*% !�>(-
;=?##, !�&��*% '% ��=,"'* �
7�&�";B'*� ?#!;�� �"��!
(Morris, van Aarde, 1985; Sever,
1985, ?#&. >� Sever, Mendels-
sohn, 1988).

"A;G/%'#= ," �%�BG >"-
�"�#, ��/%�D"$#�#�= � '%-
A�;BJ#+ �*<���/!"+ >;�$"-
/BG 8 �2 � &%)%'#% 14 �%�=?%�
(Sever, Mendels-sohn, 1988),
>�!",";#, )&� �"�?* �>"�#�"-
;#�B � ;GA�% ��%�= <�/", � &��
)#�;% � A%�%�%''*�# # !��-
�=$#�# �"�!"�#. �� ��%+ �;(-
)"=+ �"�!# /%��'�&�#���";#
>�;'(G <�&��'��&B ! �>"�#�"-
'#G # '% �!",*�";# ��>��&#�-
;%'#= �"�?"�. " 7&�� ��'�-
�"'## �/%;"'� ,"!;G)%'#%,

�#�. 5.5.2. �)"�&�! �A#&"'#= �/#'�)'�<� �"�-
?" #'/#1�!�<� /#!�A�",", Hystrix indica (>�:
Sever, Mendelssohn, 1991).
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)&� !�>(;=?#= ( #'/#1�!�<� /#!�A�"," �*>�;'=%& '% &�;B!� �%>��/(!&#�-
'(G @('!?#G, '� �;(D#& ��%/�&��� >�//%�D"'#= # (!�%>;%'#= ��'�<"�-
'*+ �&'�J%'#1. �*�!","'� &"!D% >�%/>�;�D%'#%, )&� )"�&*% !�>(;=?##
�'#D"G& �%��=&'��&B �>"�#�"'#= �� �;()"1'*�# >"�&'%�"�# # �&#�(;#-
�(G& ���& @�;;#!(;��, !"!, '">�#�%�, ( >&#? (Birkhead et al., 1987).

�D'�"@�#!"'�!#1 /#!�A�",, Hystrix africaeaustralis, &"!D% D#�%& �%-
�%1'*�# <�(>>"�#, '")";� !�&��*� /"G& ��'�<"�'*% >"�*.

���;%/��"'#=, >���%/%''*% � 1989–1990 <<. � GD'�"@�#!"'�!�1 �"�"''%
� #�>�;B,��"'#%� >�=�*+ '"A;G/%'#1 # �"/#�&%;%�%&�## (de Villiers et al.,
1994; Corbet, van Aarde, 1996), >�!",";#, )&� �%�%1'*% >"�*, ,"'#�"�J#%
>��&�=''*%, )"�&#)'� >%�%!�*�"G$#%�= ()"�&!# �A#&"'#=, '% �"�>"/";#�B
'" >��&=D%'## 11–18 �%�=?%� #��;%/��"'#1. �/#' #, >�#�%��� >���&�"'-
�&�%''�<� �"�>�%/%;%'#= ()"�&!�� �A#&"'#= �,���;*+ ���A%1 >�!","' '" �#�.
5.5.4.

� �&�(!&(�% �%�%1'�-<�(>>���<� ()"�&!" �A#&"'#= �*/%;=%&�= ?%'&-
�";B'�% �+�"'=%��% “=/��” � ��'��'�1 '���1 # �%D% >��%$"%�"= >%�#@%-
�#=, !�&��"= ��D%& >%�%!�*�"&B�= � ���%/'#�# ()"�&!"�#. ��=�*% �,"#-
��/%1�&�#= �%D/( );%'"�# ���%/�&�(G$#+ �%�%1'*+ <�(>> �&�%)"G&�=

�#�. 5.5.4.  �)"�&!# �A#&"'#= �,���;*+ �"�?�� (�)%�)%'* �>;�J'�1 ;#'#%1) #
�"��! (�)%�)%'* >('!&#���) � /�(+ �%�%1'*+ >"�"+ (, %) GD'�"@�#!"'�!�<�
/#!�A�",", Hystrix africaeaustralis (/"''*% >�;()%'* � >���$BG �"/#�&%;%�%&-
�##). T&�#+��!�1 �*/%;%'* �",'*% &#>* �"�&#&%;B'*+ "���?#"?#1 (>�: de Villiers
et al., 1994).
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�%/!�, # �*��!"= �&%>%'B ��'�>�;#,"?## “=/�"” ()"�&!" �A#&"'#= �A%�>%-
)#�"%&�=, �!��%%, '% �+�"'�1, " ,">"+���1 �"�!#���!�1 &%��#&��## (de Villiers
et al., 1994).

��;%% >�/��A'*+ ��%/%'#1 � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >��%;%'#1 7&�<� �#/" � /��&(>'*+ ;#&%�"&(�'*+ #�&�)'#!"+ '% '"1/%'�.

5.6.  �-�-F'"�� K)*K),,��DE, Chinchillidae

� '%!�&��*+ >�%/�&"�#&%;%1 �%�%1�&�" J#'J#;;��*+, � )"�&'��&#, (
�"�'#''�1 �#�!"J#, Lagostomus maximus, �>#�"'* �;�D'*% �%�%1'*% <�(>-
>#���!#. �"�'#''"= �#�!"J" — !�(>'*1 <�*,(' (�,���;*% �"�?* �%�=& /�
9 !<, " �,���;*% �"�!# — 2.5–4.5 !<), �"�>���&�"'%''*1 � �"�"<�"% # ��<%'-
&#'% # "!&#�'*1 � &%�'�% ��%�= �(&�!. �#! �",�'�D%'#= 7&�<� �#/" >�#+�-
/#&�= '" �%�%/#'( ">�%;= — >%��(G >�;��#'( #G'=. �%�%�%''��&B /;#&�=
154 /'=. �"D/"= �"�!" �", � <�/ >�#'��#& �/'�<� #;# /�(+ /%&%'*J%1, !�&�-
�*% >��;% ��D/%'#= '%�!�;B!� '%/%;B '% �*+�/=& #, '��*. ��;�/*% �"�!#
/��&#<"G& >�;���1 ,�%;��&# � ��,�"�&% �!�;� 1 <�/", �"�?* — � ��,�"�&%
12–18 �%�=?%� (Weir, 1971; Branch, 1993).

� ���&"� �;�D'*+ �%�%1'*+ <�(>> �"�'#''�1 �#�!"J# �+�/=& �& 1 /� 3
�,���;*+ �"�?��, '%�!�;B!� �,���;*+ �"��! # ��;�/'=!. �"D/"= <�(>>"
,"'#�"%& �A���A;%''(G �#�&%�( '��, � !�&���1 '"�)#&*�"%&�= /� 100 �*-
+�/��. �%��#&��#=, ,"'#�"%�"= �%�%1'�1 <�(>>�1, #�>�;B,(%&�= %% >�&��-
!"�# � &%)%'#% �'�<#+ ;%& (Llanos, Crespo, 1952, ?#&. >� Branch, 1993).


"''*% � �#�&%�% #�>�;B,��"'#= >���&�"'�&�" # ��?#";B'�� >��%/%-
'## �"�'#''�1 �#�!"J# >�;()%'* � �%,(;B&"&% #��;%/��"'#1, >���%/%'-
'*+ � 1985–1987 <<. � ��<%'&#'% � �/'�� #, >��%;%'#1 >;�$"/BG �!�;� 13 <",
'" !�&���� �"�>�;"<";#�B ()"�&!# &�%+ �%�%1'*+ <�(>>#����! (Branch,
1993). "A;G/%'#= >����/#;# '" �&"?#�'"�'*+ >('!&"+ � >���$BG A#-
'�!;= � ��%&% ;('* #;# @�'"�=. %�!�;B!#+ ���A%1 (10 �"�?�� # 2 �"�!#)
/�>�;'#&%;B'� �'"A/#;# �J%1'#!"�# � �"/#�>%�%/"&)#!"�#.

���;%/��"'#= >�!",";#, )&� � >��%;%'#=+ �"�'#''�1 �#�!"J# �)%'B
�*��! (���%'B ��%�&'��&#, # ��%/'#1 ���! >�%A*�"'#= ���A%1 '" >;�-
$"/!% '"A;G/%'#1 ���&"�;=; 4.7 �%�=?" /;= �"�?�� (n=28) # 9 �%�=?%�
/;= �"��! (n=33). # �/#' #, �"�?�� '% ��&"�";�= '" >;�$"/!% A�;%% �/'�<�
�%,�'" �",�'�D%'#=. ��#)#'* #�)%,'��%'#= �"�?�� ��<(& A*&B ��=,"'*
;#A� � �#<�"?#%1, ;#A� � <#A%;BG �& +#$'#!�� #;# �"', >�;()%''*+ � "<-
�%��#�'*+ �+�"&!"+ � ����/#)"�#. � >���$BG �"/#�&%;%�%&�## (/";��B
(�&"'��#&B, )&� >� �#'% +#$'#!�� <#A'%& ,'")#&%;B'"= )"�&B ���A%1, &�</"
!"! )#�;� �#<�#���"�J#+ �"�?�� �)%'B '%�%;#!�: � �"/#(�% 1 !� �& >;�-
$"/!# '"A;G/%'#1 '% �A'"�(D%'" '# �/'" �%)%'"= ���AB.

��;BJ#'�&�� ��;�/*+ �"��! ��&"%&�= '" �"&%�#'�!#+ ()"�&!"+, "
�"��%;%'#% ��;�/*+ �"�?�� ,"/%�D#�"%&�= '" /�" <�/". � ��=,# � 7&#�
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��%/# ���A%1-�%,#/%'&�� �A'"�(D#�"%&�= �)%'B �*��!"= �&%>%'B ��/-
�&�".

��'��( �%�%1'*+ <�(>> �"�'#''�1 �#�!"J# ���&"�;=G& �,���;*% �"�-
!#, !�&��*% ,"'#�"G& >��&�=''*% '��* '%,"�#�#�� �& >�#�(&�&�#= �,���-
;*+ �"�?��. ���&"� >��;%/'#+ )"�&� �%'=%&�= � ��=,# � <#A%;BG �& +#$-
'#!��, # � 7&�� ,"!;G)"%&�= %$% �/'" ���A%''��&B �%�%1'�-<�(>>���<�
�A�"," D#,'# 7&�<� �#/".

�#�&%�" �>"�#�"'#= A;#,!" ! >�;#<#'##. �"�?* !�'!(�#�(G& ," �",-
�'�D"G$#+�= �"��!, # '"#A�;%% (�>%J'*% ��'�>�;#,#�(G& #+ ()"�&!#
�A#&"'#=. �;"<�/"�= !��>"!&'��( �"�>�;�D%'#G �%�%1'�-<�(>>��*+ ()"-
�&!��, �"�?* >�;()"G& ��,��D'��&B �>"�#�"&B�= � �"�!"�# #, ���%/'#+
�%�%1'*+ <�(>>. ��'!(�%'?#= �"�?�� ," �"��! �&�%)"%&�= � &%)%'#% J%�&#
�%�=?%� /� '")";" �%,�'" �",�'�D%'#= # >��/�;D"%&�= � �%,�' �>"�#�"'#1,
>��!�;B!( ���&"� �,���;*+ ���A%1 7&�<� >�;" >��&�=''� �A'��;=%&�=. �
�"��! >��;% (�>%J'�<� �>"�#�"'#= �A�",(%&�= �"<#'";B'"= >��A!", >�%-
>=&�&�(G$"= ��%�%'%'#G /�(<#�# �"�?"�#. �;%/��"&%;B'�, '"#A�;%% !�'-
!(�%'&��>���A'*1 �"�%? (�>%J'%% >%�%/"%& ���# !")%�&�" >�&���&�(.

�",�%� �%�%1'*+ <�(>> ( �"�'#''�1 �#�!"J# �&'��#&%;B'� �"; — �
��%/'%� 2.7±2.4 ���A# (�"!�#�";B'� — /� 17). �'")#&%;B'"= )"�&B ���A%1
�&'%�%'" ! !"&%<��## �/#'�)%!, � &�� )#�;% ��%/# �,���;*+ �"�?�� — 35.4%,
��%/# >�;(�,���;*+ �"�?�� — 24.6%, ��%/# �,���;*+ �"��! — 12.2%, ��%-
/# /%&%'*J%1 — 8.6%. �/#'�)'*% �"�?* )"$% ��&�%)";#�B ;%&�� (� /%!"A-
�= >� @%��";B) # ��%'BG (� �"�&" >� �"1).

��;BJ#'�&�� ��?#";B'*+ �,"#��/%1�&�#1 ,"�%<#�&�#���"'� �A;#,#
��'��'*+ (A%D#$ ('��), )"$% >��%$"%�*+ �,���;*�# �"�!"�# # ��;�-
/*�# ���A=�#. �,���;*% �"�?* >�%/>�)#&";# #�>�;B,��"&B ��%�%''*%
'��* '" >%�#@%�## �%�%1'�-<�(>>���<� ()"�&!". �"!�% >�%/>�)&%'#%
�AU=�'=%&�= &%�, )&� �"�?* #�>�;B,(G& ��%�%''*% '��* � !")%�&�% (A%-
D#$ >�# &%��#&��#";B'*+ !�'@;#!&"+ � ���A=�#-���%/=�# # �#<�#�(G-
$#�# �"�?"�#.

"A;G/%'#= ," �%�%1'*�# <�(>>"�#, � ���&"� !�&��*+ �+�/#;# /�"
#;# &�# �,���;*+ �"�?", >�!",";#, )&� ���A# 7&�<� >�;" >�%/>�)#&"G&
/%�D"&B�= ��%�&% # D#�(& � �/'�1 �A$%1 '��%. �&'�J%'#= �%D/( '#�#
'% �A��&�=G&�= /"D% � �%,�' �",�'�D%'#=. �'/#�#/(";B'"= /#�&"'?#=
�%D/( �,���;*�# �"�?"�# � ��%/'%� ���&"�;=;" 0.5–1.8 � (�"�#"?## ��=-
,"'* � �",;#)'*� ���&"��� �%�%1'*+ <�(>> # �%,�'�� <�/"). �&�;B �";"=
�%;#)#'" 7&�<� >�!","&%;= ��#/%&%;B�&�(%&, )&� �"�?* '% >�%>=&�&�(G&
/�(< /�(<( � /��&(>% ! �"�!"� �� ��%�= �>"�#�"'#1.

�,"#��/%1�&�#= �%D/( ��%/;*�# ���A=�# # �#<�"'&"�# A*;# #�!;G-
)#&%;B'� "<�%��#�'*�#. �"$% ��%<� �&�%)";# >�%�;%/��"'#% (86% �& �A-
$%<� )#�;" "<�%��#�'*+ !�'&"!&��, n=72), �%D% — �+�"&!#. � �&*)!"+ � �#<-
�"'&"�# >�#'#�";# ()"�&#% # �"�?*, # �"�!#. �<�%��#�'*% !�'&"!&* �'(&-
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�# �%�%1'*+ <�(>> A*;# �)%'B �%/!#�#, +�&= #'/#�#/(";B'"= /#�&"'?#=
�� ��%�= !���%D!# >���1 '% >�%�*J";" '%�!�;B!#+ �"'&#�%&���. ��% "<�-
'#�&#)%�!#% �,"#��/%1�&�#= �<�"'#)#�";#�B !���&!#�# �*>"/"�# � �&�-
��'( >"�&'%�".

��%/# �#��;GA#�*+ �,"#��/%1�&�#1 � �%�%1'*+ <�(>>"+ �&�%)%'*
'",�-'",";B'*% !�'&"!&* (n=10), ��?#";B'*% )#�&!# (n=66) # ";;�<�(�#'<
(�,"#�'*% )#�&!#), " &"!D% ���%�A�",'"= @���" “>�#�%&�&�#=” � �#/% >�-
&#�"'#= >�/A���/!�� � >�/A���/�! >"�&'%�" (n=28). ��% ��?#";B'*% )#-
�&!# ,"�%<#�&�#���"'* �A;#,# ��'��'*+ '��. �,���;*% �"�?* >�#'#�"-
;# ()"�&#% �� �,"#�'*+ )#�&!"+ �%D% (� 23% �;()"%�), )%� �,���;*% �"�-
!# (77%) #;# /%&%'*J# (58%). �'#?#"&��"�# “>�#�%&�&�#=” )"$% �*�&(-
>";# ��;�/*% ���A#. ��&#�"'#% >�/A���/!�� ��D'� �"���"&�#�"&B !"!
���%�A�",'(G @���( �A�%'" ,">"+��*� �%!�%&�� �%D/( );%'"�# �%�%1-
'�1 <�(>>*.

��#��%&�#= �,"#��/%1�&�#1 �%D/( �,���;*�# �"�!"�#, " &"!D% �%D/(
��;�/*�# ���A=�# A*;" '#,!�1. 
%��'�&�"?#= /��#'#���"'#= �,���;*+
�"�?�� >� �&'�J%'#G ! �"�!"� # ��;�/*� ���A=� '% �&�%)%'". �%�"�+#=
/��#'#���"'#= ��%/# �,���;*+ �"�?�� &"!D% '% >��=�;=;"�B, %�;# '%
()#&*�"&B �;()"#, !�</" �&/%;B'*% �"�?* >�%/>�)#&";# #,A%<"&B !�'&"!-
&�� � /�(<#�# ���A=�# ���%<� >�;". ��D'� >�;"<"&B, )&� #%�"�+#= /��#-
'#���"'#= � �%�%1'*+ <�(>>"+ �"�'#''�1 �#�!"J# �&�(&�&�(%& ;#A� >��-
=�;=%&�= � �"��1 �=<!�1 @���%.

�*�!","'� >�%/>�;�D%'#% (Branch, 1993) � ,'")#&%;B'�� �+�/�&�% ��?#-
";B'�1 ��<"'#,"?## �%�%1'*+ <�(>> �"�'#''�1 �#�!"J# # )%�'�+���&�1
;(<���1 ��A")!# (Cynomys ludovicianus). � >�;B,( 7&�<� >�%/>�;�D%'#= ��#-
/%&%;B�&�(G&: �+�/'*1 ���&"� �%�%1'*+ <�(>>, !(/" ��<(& �+�/#&B '%�!�;B!�
�,���;*+ �"�?�� # �"��! � >�&���&���; >���&�"'�&�%''"= �A���A;%''��&B
�%�%1'*+ <�(>>; >��&'"&";B'"= @#;�>"&�#= �"��! # �A=,"&%;B'�% �"��%;%-
'#% ��;�/*+ �"�?��; '";#)#% �;�D'*+ @��� ��?#";B'�<� >��%/%'#=, �*-
>�;'=G$%<� ��=,(G$(G @('!?#G (";;�<�(�#'<); �&�(&�&�#% "<�%��#�'*+
�,"#��/%1�&�#1 �%D/( );%'"�# �%�%1'�1 <�(>>*, � &�� )#�;% �%D/( �"�-
?"�# /"D% � >%�#�/ �>"�#�"'#1. �/'"!�, � �&;#)#% �& )%�'�+���&�1 ;(<���1
��A")!#, ( �"�'#''�1 �#�!"J# �;"A%% �*�"D%'� &%��#&��#";B'�% >��%/%-
'#%, # );%'* �%�%1'*+ <�(>> '% �+�"'=G& <�"'#? ,"'#�"%�*+ ()"�&!�� �A#-
&"'#=, +�&= "!&#�'� >�%�;%/(G& �#<�#�(G$#+ ���A%1, %�;# �A'"�(D#�"G&
#+ '" ���%1 &%��#&��##. �+�"'" <�"'#? �%�%1'�-<�(>>���<� ()"�&!" ,"&�(/-
'%'" � ��=,# � '�)'*� �A�",�� D#,'# �"�'#''�1 �#�!"J#, >��!�;B!( � &%�-
'�% ��%�= �(&�! );%'* �%�%1'�1 <�(>>* '% ��<(& ���%��%�%''� �A'"�(-
D#&B >�#A;#D"G$%<��= “)(D"!"”. � ��=,# � 7&#� ,">"+��*% �%&!# �,���;*+
���A%1 �"�>�;"<"G&�= �A;#,# ��'��'*+ '��, " '% '" >%�#@%�## �%�%1'�-
<�(>>���<� ()"�&!". ";#)#% '%�!�;B!#+ �"�?�� � ���&"�% �%�%1'*+ <�(>>
&"!D% �A;%<)"%& ,"$#&( &%��#&��## �& �#<�#�(G$#+ ���A%1.
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5.7.  �-�-F'"�� "#$�"#$��DE, Ctenomyidae

��%/# >�%/�&"�#&%;%1 7&�<� �%�%1�&�" #,�%�&%' %/#'�&�%''*1 �#/ � �%-
�%1'�-<�(>>��*� �A�",�� D#,'# — &(!�-&(!�, Ctenomys sociabilis.

�(!�-&(!� — �&'��#&%;B'� �%;!#1 <�*,(', �"�>���&�"'%''*1 '" GD-
'�"�%�#!"'�!�� �"&%�#!%, � )"�&'��&#, � ��<%'&#'%. �"! # ( /�(<#+ >�%/-
�&"�#&%;%1 �%�%1�&�" Ctenomyidae, /;= &(!�-&(!� +"�"!&%�%' >�%#�($%-
�&�%''� >�/,%�'*1 �A�", D#,'#. �"�!# � &%)%'#% <�/" >�#'��=& >� �/'�-
�( �*��/!(, � !�&���� '"�)#&*�"%&�= �& 2 /� 6 /%&%'*J%1, �*'"J#�"%-
�*+ � &%)%'#% 14-15 '%/%;B (Weir, 1984, ?#&. >� Lacey et al., 1997).

���;%/��"'#%, >���%/%''�% � 1993-1995 <. � ��<%'&#'% (Lacey et al.,
1997) � #�>�;B,��"'#%� �%&�/#!# >��&��'*+ �&;���� '" ()"�&!% �%�&'��-
&# >;�$"/BG 55 <" # �"/#�&%;%�%&�#)%�!#+ /"''*+ � >%�%�%$%'#=+ �*-
A���)'*+ ���A%1, >�,��;#;� ���&"�#&B '%!�&���% >�%/�&"�;%'#% �A �A�"-
,% D#,'# 7&�<� �#/". �" �%�B >%�#�/ �"A�&* '" >;�$"/!% '"A;G/%'#1 �&-
;��#;# � �A$%1 �;�D'��&# 102 ,�%�B!", � &�� )#�;% )%&*�%+ �,���;*+
�"�?��, 22 �,���;*+ �"�!# # 76 ��;�/*+ ���A%1. �'";#, >���&�"'�&�%'-
'�<� �"�>�%/%;%'#= '�� >�!",";, )&� � �",'*% <�/* >;�$"/!( '"A;G/%'#1
,"�%;=;# �& 7 /� 12 �A���A;%''*+ <�(>>#����!, � ���&"� !�&��*+ �+�/#;#
!"! �,���;*%, &"! # ��;�/*% ���A#. �"D/"= <�(>>#���!" ,"'#�";" �&/%;B-
'*1 ()"�&�! �A#&"'#= >;�$"/BG �& 75 /� 1000 �2. ���%/'#% ()"�&!# �"�>�-
;"<";#�B '" �"��&�='## �& 20 /� 200 �.

�'";#, >�;���,�"�&'�<� ���&"�" 13 <�(>>#����! >�!",";, )&� � A�;B-
J#'�&�% #, '#+ >�#�(&�&���";" >"�" �,���;*+ ���A%1 � ��;�/'=!��. � ��-
�&"� '%!�&��*+ �;�D'*+ <�(>>#����! �+�/#;� '%�!�;B!� �,���;*+ �"��!
(�& 2 /� 4), >�# 7&�� ��% �'# >�#'#�";# ()"�&#% � �",�'�D%'##. �;%/(%&,
�/'"!�, /�A"�#&B, )&� � /%�=&# <�(>>#���!"+, >� !�"1'%1 �%�%, �/'" �,���-
;"= ���AB �!",";"�B '%()&%''�1 ��;%/�&�#% #,A%<"'#= ;��(J%!.

� !"D/�1 <�(>>#���!% �,���;*% # ��;�/*% ���A# D#;# � �/'�1 �A$%1
'��%. ��!(�* #+ �&;���� �"�>�%/%;=;#�B �&'��#&%;B'� �"�'��%�'� � >�%-
/%;"+ ()"�&!" �A#&"'#=. �A 7&�� D% ��#/%&%;B�&�(G& # �"/#�&%;%�%&�#-
)%�!#% /"''*%, >�!",*�"G$#%, )&� );%'* �/'�1 <�(>>* '% �*+�/=& ,"
<�"'#?* ()"�&!" �A#&"'#=, �>�%/%;%''*% �%&�/�� >��&��'*+ �&;����, /"-
;%% )%� '" 2 �. �"!#� �A�",��, �*=�;%''*% <�(>>#���!# >�%/�&"�;=;#
��A�1 "<�%<"?##, ,"'#�"G$#% >�;'��&BG �A�A$%�&�;%''*% ()"�&!# �A#-
&"'#=, #, >� �(&#, A*;# �%�%1'*�# <�(>>"�# (Lacey et al., 1997).

�;%'* �%�%1'�1 <�(>>* '"#A�;%% #'&%'�#�'� #�>�;B,(G& >�#A;#,#-
&%;B'� )%&�%�&B ���%1 &%��#&��##, >�# 7&�� /�;= ����%$%'#= “#'/#�#/(-
";B'*+” ()"�&!��, �(/= >� �"/#�&%;%�%&�#)%�!#� /"''*�, ���&"�;=%& ,'"-
)#&%;B'(G �%;#)#'( — �& 68 /� 85%. Z"�"!&%� #�>�;B,��"'#= >���&�"'-
�&�" � �/'�1 #, �%�%1'*+ <�(>>, � ���&"� !�&���1 �+�/#;# �,���;*1 �"�%?
# /�% �",�'�D"G$#%�= �"�!#, >�!","' '" �#�. 5.7.1.
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Z"�"!&%� #�>�;B,��"'#= >���&�"'�&�" /"%& ��'��"'#= >�;"<"&B, )&� 7;%-
�%'&"�'*% �'(&�#>�>(;=?#�''*% <�(>>#���!# &(!�-&(!� >�%/�&"�;=G& ��-
A�1 �;�D'*% �%�%1'*% <�(>>*, � ���&"� !�&��*+ �+�/#& �,���;*1 �"�%? # �&
1 /� 4 �,���;*+ �"��! � '%�!�;B!#�# �*��/!"�# ��;�/*+ ,�%�B!��. �"D/"=
�%�%1'"= <�(>>" ,"'#�"%& �A���A;%''(G &%��#&��#G � /��&"&�)'� +���J�
�)%�)%''*�# <�"'#?"�#, � >�%/%;"+ !�&���1 �&%>%'B #'/#�#/(";#,"?## >��-
�&�"'�&�" �)%'B '#,!". ��% );%'* �%�%1'�1 <�(>>* D#�(& � �/'�1 �A$%1
'��%, </% �,���;*% �"�!# �*��/=& >�&���&�� (Lacey et al., 1997).

|���#���"'#% �%�%1'�-<�(>>���<� �A�"," D#,'# ( &(!�-&(!� ��=,*�"-
G& � &%�, )&� �"��%;%'#% ��;�/'=!", >�!#/"G$%<� ��/#&%;B�!#1 ()"�&�!
�A#&"'#=, �%/!� A*�"%& (�>%J'*�. �/'"!� # <�(>>���% �($%�&���"'#%
>�#��/#& ! �'#D%'#G #'/#�#/(";B'�1 >�#�>���A;%''��&#, >��!�;B!( �&-
�#?"&%;B'� �!",*�"%&�= '" >;�/��#&��&# �"��! (Lacey, 2004).

��;%% >�/��A'*% ��%/%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�% >��%;%'#1 7&�<� �#/" �&�(&�&�(G&.

5.8.  �-�-F'"�� ��'C�)9#(��DE, Octodontidae


%<(, Octodon degus — GD'�"�%�#!"'�!#1 <�*,(', �"�>���&�"'%''*1
'" &%��#&��## �#;#. �&�& �#/ >�%/>�)#&"%& !"�%'#�&*% A#�&�>*, >����J#%
!(�&"�'#!��, # "!&#�%' � ��%&;�% ��%�= �(&�! (Meserve et al., 1983). �",�'�-
D%'#% ( /%<( �%,�''�% # >�#(��)%'� ! !�'?( >%�#�/" /�D/%1 (�%'&=A�B-
�!&=A�B). �"�!# >�#'��=& �A*)'� >� �/'��( >��%&( � <�/, � !�&���� '"�)#-
&*�"%&�= �& 3 /� 8 /%&%'*J%1 (� ��%/'%� 5.3), '� � '"#A�;%% A;"<�>�#=&'*%

�#�. 5.7.1. �"�>�%/%;%'#% &�)%! �%<#�&�"?#1 �,���;�<� �"�?" # /�(+ �,���;*+
�"��! &(!�-&(!� Ctenomys sociabilis � >�%/%;"+ �%�%1'�-<�(>>���<� ()"�&!" (n —
�A$%% )#�;� �"/#�&%;%�%&�#)%�!#+ �%<#�&�"?#1). ��%,/�)!�1 �A�,'")%'� >�;�D%-
'#% <'%,/���1 '��*; ?#@�*, �A�%/%''*% !�(D!��, >�!",*�"G& )#�;� �%<#�&�"?#1
� <'%,/% (>�: Lacey et al., 1997, � #,�%'%'#=�#).
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<�/*  ��<(& >�#'��#&B # /�" >��%&". �%�%�%''��&B /;#&�= 90–95 /'%1, " >%�#-
�/ ;"!&"?## — �& 4 /� 5 '%/%;B. ��;��"= ,�%;��&B ( ��;�/'=!" '"�&(>"%& �
��,�"�&% �!�;� 9 �%�=?%� (Woods, Boraker, 1975; Fulk, 1976).

��%/%'#= �A �A�",% D#,'# /%<( �)%'B @�"<�%'&"�'*. �,�%�&'�, )&�
7&�& <�*,(' D#�%& �%�%1'*�# <�(>>"�#, � ���&"� !�&��*+ �+�/=& �/#'
#;# /�" �,���;*+ �"�?" # /� >=&# �,���;*+ �"��! � ��;�/'=!�� (�A$#�
)#�;�� �& 5 /� 10 ���A%1). �"D/"= �%�B= ,"'#�"%& �+�"'=%�(G &%��#&�-
�#G �� �;�D'�1 �#�&%��1 '��, �/'"!� �"�!# '% (�&�"#�"G& �>%?#";B'*+
<'%,/ /;= �*�"$#�"'#= /%&%'*J%1. ���;%/'#% �*+�/=& #, �*��/!��*+ (A%-
D#$ � ��,�"�&% �!�;� 3 '%/%;B # /� '"�&(>;%'#= >�;���1 ,�%;��&# /%�D"&-
�= �/'�>�;*�# <�(>>"�#. � '%��;% '%�!�;B!� �,���;*+ �"��! ��<(& ,"-
'#�"&B �/'� �A$%% <'%,/� /"D% >�# '";#)## ���A�/'*+ <'%,/��*+ /��#-
!��. � >�#��/% >�/�A'*% <�(>>#���!# ���&�=& #, ��/�&�%''*+ �"��!
(Woods, Boraker, 1975; Fulk, 1976; YAnez, 1976, ?#&. >� Ebensperger, Bozinovic,
2000; Ebensperger et al., 2004).

� 1973 <. >���%/%'* '"A;G/%'#= ," >=&BG �%�%1'*�# <�(>>"�# � �/'��
#, %�&%�&�%''*+ >��%;%'#1 (Fulk, 1976). � ���&"� �/'�1 #, �%�%1'*+ <�(>>
�+�/#;# >"�" �,���;*+ �"�?�� # >=&B �,���;*+ �"��!; &�# #, '#+ A*;#
A%�%�%''*�# ! '")";( '"A;G/%'#1 # D#;# � �/'�1 �A$%1 '��%. �"D/"=
�%�B= �+�"'=;" ,"'#�"%�(G &%��#&��#G (�#�. 5.8.1). �*+�/* #, '�� '"
&%��#&��## �%�%1'�1 <�(>>* ��%/#'=;#�B +���J� ,"�%&'*�# &��>#'!"-

�#�. 5.8.1. ����&�"'�&�%''"= �&�(!&(�" >��%;%'#= /%<(, Octodon degus, � >=&BG
�%�%1'*�# <�(>>"�# (�-�). ��(D!"�#, &�%(<�;B'#!"�# # !�"/�"&"�# �&�%)%'* �%-
�&" �%<#�&�"?#1 ���A%1, � !"D/�1 �%�%1'�1 <�(>>% (�",�%�* @#<(� >��>��?#�'";B-
'* )#�;( �%<#�&�"?#1). �%�'*�# &�)!"�# >�!","'* �*+�/* #, '�� (>�: Fulk, 1976).
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�#�. 5.8.2. 
�;= �,"#��/%1�&�#1 (%) �%D/( ���A=�#-���%/=�# (I) # );%'"�# �%�%1-
'*+ <�(>> (II), ,"�%<#�&�#���"''*+ � �/'�� # >��%;%'#1 /%<(, Octodon degus. 1 —
>�%�;%/��"'#=, 2 — A�!�#���"'#%, 3 — (/"�* ,"/'#�# ;">"�#, 4 — '";%,"'#% '"
>"�&'%�", 5 — '",�-'",";B'*% !�'&"!&*, 6 — �,"#�'*% )#�&!# (>�: Fulk, 1976, �
#,�%'%'#=�#).

�#. �%�%, �%�=? >��;% '")";" '"A;G/%'#1 � �%�%1'�1 <�(>>% � (� &�%�=
A%�%�%''*�# �"�!"�#) >�=�#;#�B 12 /%&%'*J%1. ��% /%&%'*J# D#;# ��%-
�&% � �"�!"�# � �/'�1 '��%.

�,"#��/%1�&�#= �%D/( ���A=�#, �+�/=$#�# � ���&"� �%�%1'�1 <�(>-
>*, A*;# >�%#�($%�&�%''� �#��;GA#�*�#. �"$% ��%<� �&�%)";# '",�-
'",";B'*% !�'&"!&* (� 18 #, 50 ,"�%<#�&�#���"''*+ �,"#��/%1�&�#1). � /�(-
<�1 +"�"!&%�'�1 @���% �A$%'#= �&'��#;#�B �,"#�'*% )#�&!#, /;=$#%�=
/� 4 �#'(&. �&�%)%'� &"!D% '";%,"'#% '" >"�&'%�". ��%/# 7;%�%'&�� "<�'#-
�&#)%�!�<� >��%/%'#= )"$% ��%<� '"A;G/";# �*>"/* ((/"�* >"�&'%�" ,"/-
'#�# ;">"�#) # A�!�#���"'#% � �%�&#!";B'�1 �&�1!%. �<�%��#�'*% �,"#-
��/%1�&�#=, &"!#% !"! >�%�;%/��"'#% # �+�"&!#, >��#�+�/#;# >�%#�($%-
�&�%''� >�# ��&�%)% ���A%1 #, ���%/'#+ �%�%1'*+ <�(>> '" �A$%1 <�"'#?%
�%D/( #+ ()"�&!"�# (� 10 �;()"=+ #, 14).

�"�>�%/%;%'#% !�'&"!&�� �%D/( ���A=�#-���%/=�# # );%'"�# �%�%1'*+
<�(>> >�!","'� '" �#�. 5.8.2. �� �,"#��/%1�&�#=+ �%D/( ���A=�#-���%/=�#
>�%�A;"/";# 7;%�%'&* "<�%��#�'�<� # �#&(";#,��"''�<� "<�'#�&#)%�!�<� >�-
�%/%'#= — >�%�;%/��"'#= (� &�� )#�;% )%;'�)'*%), �*>"/* # A�!�#���"'#%,
&�</" !"! !�'&"!&* �%D/( );%'"�# �%�%1'*+ <�(>> A*;# >�%#�($%�&�%''�
�#��;GA#�*�#. �<�%��#�'*% !�'@;#!&* '" <�"'#?% ()"�&!�� '%�%/!� ,"!"'-
)#�";#�B &%�, )&� �,���;*% ���A# ����(D";# '" ���%1 &%��#&��## +�;�#!# #,
�%;!#+ !"�'%1. �&# ����(D%'#= �;(D#;#, >�-�#/#���(, �"D'*�# ��#%'&#�"-
�#, (!",*�"G$#�# '" ,"'=&��&B ()"�&!�� �A#&"'#= (Fulk, 1976).

"A;G/%'#= ��#/%&%;B�&�(G&, )&� �,���;*% �"�?* /%<( >�#'#�"G& ()"-
�&#% � �*�"$#�"'## >�&���&�", # 7&� �*�"D"%&�= � �%<(;=�'�1 /��&"�!%
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��%D%1 &�"�* � '��( /;= !���;%'#= /%&%'*J%1. � &%)%'#% >%���1 '%/%;#
�,���;*% ���A# ,"&"�!#�";# /%&%'*J%1 � (A%D#$%, %�;# �'# �*+�/#;# '"
>��%�+'��&B. ��/�A'"= ,"A�&" � >�&���&�% �&�%)%'" !"! ( �"��!, &"! # (
�"�?��. 
%&%'*J# � ��,�"�&% 2–3 '%/%;B �&"'��=&�= �>�;'% �"���&�=&%;B-
'*�# # >�;()"G& �#'#�(� ,"A�&* �� �&���'* ��/#&%;%1. �"+�/* /%&%'*-
J%1 '" &%��#&��#G ���%/'#+ �%�%1'*+ <�(>>* �*,*�";# "<�%��#�'(G �%-
"!?#G �� �&���'* %% +�,=%�.

��%/>�;"<"%&�=, )&� �%�%1'�-<�(>>���1 �A�", D#,'# /%<( ��,'#! �
��=,# � '%�A+�/#���&BG !��>%�"?## >�# �*&B% '�� # >�/,%�'*+ !���(-
'#!"?#1 # /;= >�//%�D"'#= #+ � '"/;%D"$%� ���&�='##. ��# �*&B% '��*
);%'* �%�%1'�1 <�(>>* �*�&�"#�"G&�= ?%>�)!�1, >��)%�%/'� >��/�#-
<"= <�('& � �&���'( >��%�+'��&#. �"!"= !��>%�"?#=, �($%�&�%''� �A;%<-
)"G$"= # (�!��=G$"= �&��#&%;B�&�� >�/,%�'*+ &(''%;%1 (Ebensperger,
Bozinovic, 2000), �A'"�(D#�"%&�= # ( /�(<#+ >�/,%�'*+ �#/�� <�*,('��, �
)"�&'��&#, ( <�;�<� ,%�;%!�>", Heterocephalus glaber (Jarvis, Sale, 1971;
Lovegrove, 1989).

5.9.  �-�-F'"�� 9-�,-$�0��DE, Bathyergidae

��%/# >�%/�&"�#&%;%1 7&�<� �%�%1�&�" �*/%;=%&�= �=/ �#/�� (Cryptomys
hottentotus, C. damarensis, Heterocephalus glaber), !�&��*% �&'��=& ! 7(��-
?#";B'*�, #;# #�&#''� ��?#";B'*�, >��!�;B!( � '%!�&��*+ )%�&"+ #+ 7!�-
;�<## # >��%/%'#= >��=�;=%&�= �+�/�&�� � ���A$%�&�"�# �(�"�B%� # &%�-
�#&��. ��% &�# �#/" — �"�&#&%;B'�=/'*% # �%/(& #�!;G)#&%;B'� >�/,%�-
'*1 �A�", D#,'#. ��=�*% '"A;G/%'#= ," 7&#�# <�*,('"�# � %�&%�&�%''*+
(�;��#=+ '%��,��D'*, >�7&��( /"''*% � �",�'�D%'##, >��%/%'## # ��?#-
";B'�1 ��<"'#,"?## 7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#����!
>�;()%'*, � ��'��'��, >�# '"A;G/%'#=+ ," ���A=�#, ��/%�D"$#�#�= �
;"A��"&��'*+ (�;��#=+ (Bennett, Jarvis, 1988; Burda, 1990; Jarvis et al., 1994).

��&&%'&�&�!#1 >%�!���1, Cryptomys hottentotus, �"�>���&�"'%' � �&%>-
'*+ # >(�&*''*+ �"1�'"+ �%'&�";B'�1 # �D'�1 �@�#!# # >�%/>�)#&"-
%& >%�)"'*% A#�&�>*. �#�;� �"�?�� � >�>(;=?#=+ 7&�<� �#/" >�%�*J"%&
)#�;� �"��! (���&'�J%'#% >�;�� �"�'� 1.3:1.0). �",�'�D%'#% !�(<;�<�-
/#)'�%. �%�%�%''��&B /;#&�= �& 12 /� 16 '%/%;B (� ��%/'%� 14 '%/%;B), >�#
7&�� %% >��/�;D#&%;B'��&B '"+�/#&�= � �A�"&'�1 ,"�#�#���&# �& )#�;"
7�A�#�'��. �"�!# %D%<�/'� >�#'��=& /� /�(+ �*��/!��, � !"D/�� #, !�&�-
�*+ '"�)#&*�"%&�= �& 1 /� 3 /%&%'*J%1 (� ��%/'%� — 2.17). �%�#�/ ;"!&"-
?## /;#&�= 10–15 '%/%;B (� ��%/'%� 12 '%/%;B). ��%�&'��&B ��%/# ��;�/'=-
!" /��&#<"%& 30%. � '%��;% �,���;*% ���A# /�D#�"G& /� 8 ;%&, # �"�!#
��&"G&�= @%�&#;B'*�# '" >��&=D%'## ��%1 D#,'# (Burda, 1990).

�%�%1'*% <�(>>#���!# 7&�<� �#/" ���&�=&, !"! >�"�#;�, #, >"�* �,���-
;*+ ���A%1 # '%�!�;B!#+ �*��/!�� �",'�<� ��,�"�&" (� �A$%1 �;�D'��&# /�



492

12 ���A%1). ��&"'��#&B &�)'*1 ���&"� �%�%1 (/"%&�= '% ��%</", >��!�;B!(
)"�&B ���A%1 >�# �&;��"+ ��&"%&�= � '��"+. �(/= >� �%,(;B&"&"� #��;%/��"-
'#=, >���%/%''�<� � �D'�1 ��/%,## (Genelly, 1965), � '%!�&��*+ �%�%1'*+
<�(>>"+ �&�(&�&���";# �,���;*1 �"�%? #;# �"�!", " � ���&"� �/'�1 #, �%-
�%1 �+�/#;# /�" �,���;*+ �"�?" (�#�. 5.9.1).

�;�D'� (�&��%''*% '��* 7&�<� �#/" '%�%/!� �"�>�;"<"G&�= � &%��#&-
'#!"+, >�#)%� <'%,/��"= !"�%�" '"+�/#&�= �*J% (���'= ,%�;# #, A;"<�/"-
�= 7&��(, '% ,";#�"%&�= ��/�1 � �%,�' /�D/%1. ��/,%�'*% +�/* � !"D/�1
'��% J#��!� �"�+�/=&�= �� ��%+ '">�"�;%'#=+ # >%�%�%!"G&�= � >�/,%�-
'*�# !���('#!"?#=�# ���%/'#+ �%�%1'*+ <�(>>, &"! )&� (�&"'��#&B <�"-
'#?* �%D/( '#�# '% >�%/�&"�;=%&�= ��,��D'*� (Genelly, 1965).

��;�/*% ���A#, �*;��;%''*% #, �/'�1 '��* # >��%$%''*% � �A$(G
!;%&!(, ���;# �)%'B �%/;%''� # '% �",�'�D";#�B. ��;# D% ,�%�B!�� �"��"-
D#�";# >� >"�"� � �&/%;B'*% !;%&!#, #+ ���& (�!��=;�=, # )%�%, ���&�%&-
�&�(G$%% ��%�= ( �"��! >�=�;=;�= >�#>;�/. �"D/"= >"�" ,"'#�";" �/'�
�A$%% <'%,/�, # �,"#��/%1�&�#= �%D/( >"�&'%�"�# �� ��%+ �;()"=+ ��&"-
�";#�B �#��;GA#�*�#. ��;# >"�" '% �",�'�D";"�B � &%)%'#% <�/", ��%'"
>�;��*+ >"�&'%��� �>���A�&���";" A;"<�>�;()'��( >�=�;%'#G >�&���&�".

��# ��/%�D"'## � �A$%1 !;%&!% � ���A=�#-��/#&%;=�# ��;�/'=! '%
�",�'�D"%&�= /"D% � ,�%;�� ��,�"�&%. ��;�/*% �"�!# '% �>"�#�"G&�= '#

�#�. 5.9.1. ����&�"'�&�%''�% �"�>�%/%;%'#% J%�&# �%�%1'*+ <�(>> # �/#'�)'*+
���A%1 <�&&%'&�&�!�<� >%�!���=, Cryptomys hottentotus, '" >;�$"/!% �%)%'#= �",-
�%��� 11 <" � 1962 <. � �D'�1 ��/%,## (>�: Genelly, 1965)
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� �&?��, '# � A�"&B=�#, �"�'� !"! # ��;�/*% �"�?* '% �>"�#�"G&�= � �"-
&%�BG. �"! >�!",*�"G& 7!�>%�#�%'&";B'*% #��;%/��"'#=, ,">"+��*% �&#-
�(;* ���A%1-��/#&%;%1, ���A%''� !���=$%1 �"�!#, >�/"�;=G& �%>��/(!-
&#�'*% @('!?## ��;�/'=!" (Burda, 1990).

��% );%'* �%�%1'�1 <�(>>* "<�%��#�'� �%"<#�(G& '" “)(D"!��” ���%-
<� >�;", >�# 7&�� (���%'B "<�%��#�'��&# �"��!, ���A%''� A%�%�%''*+ #
!���=$#+, A�;%% �*��!, )%� ( �"�?��. �,"#��/%1�&�#= >��;%/'#+ � “)(-
D"!"�#” A*;# � ,'")#&%;B'�1 �&%>%'# �#&(";#,��"''*�#. �/'"!� )(D#%
/%&%'*J# ��<(& (�>%J'� ��1&# � ���&"� �@���#���"�J%1�= �%�%1'�1
<�(>>* (Burda, 1990).

� ,"�#�#���&# �& �"��* &%;", �!�"�!# J%��&'�<� >�!���" # �*>�;'%-
'#= �'(&�#<�(>>��*+ @('!?#1, );%'�� �%�%1'�1 <�(>>* ��D'� �",/%-
;#&B '" J%�&B !"&%<��#1: (1) '�����D/%''*% (� ��,�"�&% /� 10 /'%1), �
�"���1 &%;" �& 6 /� 11 <, >��&�=''� '"+�/=&�= � <'%,/% # ;#J%'* J%��&'�-
<� >�!���"; (2) /%&%'*J# (� ��,�"�&% /� 15 '%/%;B), �%� !�&��*+ /��&#<"%&
34 <, #�%G& J%��&'*1 >�!��� )%�'�<� ?�%&"; (3) >�;(�,���;*% ���A# (�
��,�"�&% �& 12 /� 24 '%/%;B) �%�=& 45–55 <, >�!�*&* J%��&!�1 �%���"&�-
!��#)'%��<� ?�%&" # >�#'#�"G& ()"�&#% � �*&B% >�/,%�'*+ &(''%;%1 #
/��&"�!% <'%,/���<� �"&%�#";"; (4) “>���$'#!#” (� ��,�"�&% �&"�J% 24 '%-
/%;B) �%�=& �& 50 /� 60 <, >�!�*&* J%��&!�1 &%�'�-!��#)'%��<� ?�%&", >��-
��/=& A�;BJ(G )"�&B ��%�%'# � <'%,/%, (+"D#�"= ," /%&%'*J"�#, /��&"�;=-
G& !��� � <'%,/� #, >�/,%�'*+ +�"'#;#$ # >%�#�/#)%�!# ()"�&�(G& � �*-
&B% >�/,%�'*+ &(''%;%1; (5) “�"A�)#%” # “��;/"&*” (� ��,�"�&% �& 25 /� 37
'%/%;B) �%�=& �& 60 /� 70 <, >�!�*&* J%��&!�1 ��%&;�-!��#)'%��<� ?�%&",
A�;BJ(G )"�&B ��%�%'# ,"'#�"G&�= �*&B%� >�/,%�'*+ &(''%;%1, <'%,/�-
�&��%'#%�, /��&"�!�1 !���" � >�/,%�'*% +�"'#;#$", >�/<�&��!�1 '��*+
<'%,/��*+ !"�%�; (6) �",�'�D"G$"=�= >"�" — �"�*% !�(>'*% ���A# �
�%�%1'�1 <�(>>% (��,�"�& �&"�J% 1.5 <�/", �%� �"�!# /��&#<"%& 116 <, �%�
�"�?" — /� 140 <), � J%��&'*� >�!����� ?�%&" ��%&;�1 �+�*; A�;BJ(G
)"�&B ��%�%'# >����/=& � <'%,/%.

���;%/��"'#=, >���%/%''*% � �"�A##, >�!",";#, )&� #, 45 �&;��;%'-
'*+ � >�#��/% ���A%1, >�%/�&"�;=G$#+ >=&B �%�%1'*+ <�(>>, 29 (65%)
�&'��#;#�B ! !"&%<��## “�"A�)#+” # “��;/"&”, 15 (33%) — ! “>���$'#!"�”,
# �/'" — ! /%&%'*J"�. # �/'" ���AB, �&'��=$"=�= ! !"&%<��## �",�'�D"-
G$#+�=, � ;��(J!# '% >�>";" (Burda, 1990).


"�"��!#1 >%�!���1, Cryptomys (=Fukomys) damarensis, �"�>���&�"-
'%' � ,"�(J;#�*+ �%<#�'"+ �<�-�">"/'�1 # �%'&�";B'�1 �@�#!#. �",-
�'�D%'#%, !"! # ( <�&&%'&�&�!�<� >%�!���=, !�(<;�<�/#)'�%. �%�%�%''��&B
/;#&�= �& 11 /� 13 '%/%;B /'%1, )"$% ��%<� 85-87 /'%1. �"�!# >�#'��=& /�
/�(+ �*��/!�� � <�/, � !"D/�� #, !�&��*+ A*�"%& �& 2 /� 4 /%&%'*J%1 (�
��%/'%� 2.8). ��;�/*% ���A# � ��,�"�&% �!�;� 6 '%/%;B �&"'��=&�= �>�;'%
�"���&�=&%;B'*�#, >#&"G&�= &�%�/�1 >#$%1 # ()"�&�(G& � �*&B% >�/,%�-
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'*+ +�/��. ����%'B ��%�&'��&# �)%'B �*��!, # +�&= �,���;*% ���A# /�D#-
�"G& /� 10 ;%&, %D%<�/'"= (A*;B � >�>(;=?#=+ 7&�<� �#/" ���&"�;=%& � ��%/-
'%� �!�;� 30% (Bennett, Jarvis, 1988; Jarvis et al., 1994; Kawalika, Burda, 2007).

� ���&"� �%�%1'*+ <�(>> �+�/#& � ��%/'%� 16 ���A%1 (�"!�#�";B'� —
/� 41), � #+ )#�;% — �,���;"= �",�'�D"G$"=�= �"�!", �/#' #;# /�" �,���-
;*+ �"�?" # '%�!�;B!� �*��/!�� '%>�;���,�%;*+ ���A%1 �",'�<� ��,�"�-
&". �"��" &%;" �,���;*+ ,�%�B!�� /��&#<"%& 208 < (� ��%/'%� 131 <), >�#
7&�� >�;���1 /#���@#,� � �",�%�"+ &%;", � �&;#)#% �& <�&&%'&�&�!�<�
>%�!���=, �&�(&�&�(%& (Bennett, Jarvis, 1988; Bennett et al., 1994).

�"�!" '" >��;%/'#+ �&"/#=+ A%�%�%''��&# "!&#�'� ,"'#�"%&�= (�&-
��1�&��� <'%,/", # � 7&�� %1 >���<"G& /�(<#% );%'* �%�%1'�1 <�(>>*.
�'# >�!#/"G& <'%,/� ;#JB '"!"'('% ��/��. #!"!#+ "<�%��#�'*+ /%1-
�&�#1 �� �&���'* A%�%�%''�1 �"�!# >�# 7&�� '% �&�%)%'� (Bennett, Jarvis,
1988).

��;BJ#'�&�� ��;�/*+ ���A%1 � �%�%1'�1 <�(>>% >�#'"/;%D#& ! /�(�
“!"�&"� �"A�)#+” (>"��#�'*+ # "!&#�'*+), ,"'#�"G$#+�=, <;"�'*� �A�"-
,��, �*&B%� # �"�)#�&!�1 >�/,%�'*+ &�''%;%1 # /��&"�!�1 !���". ��;�-
/*% # >�;(�,���;*% ���A#, � �&;#)#% �& <�&&%'&�&�!�<� >%�!���=, >�"!&#-
)%�!# '% ,"A�&=&�= � /%&%'*J"+; � !�"1'%� �;()"%, �'# �>���A'* ,"&"-
$#&B /%&%'*J" � <'%,/� (Bennett, Jarvis, 1988; Bennett, 1990).


��#'#�(G$%% >�;�D%'#% � �%�%1'�1 <�(>>% ,"'#�"%& �,���;*1 �"-
�%? (#;# �/#' #, /�(+ �,���;*+ �"�?��). ��'��"&%;# �%�%1'�1 <�(>>*
���#� >�#�(&�&�#%� >�/"�;=G& �",�'�D%'#% ��;�/*+ ���A%1, �/'"!� >��-
;%/'#% ��+�"'=G& >�&%'?#";B'(G ��,��D'��&B �",�'�D"&B�= # �%";#,(-
G& %% >�# �&�"D#�"'## � �&/%;B'(G !;%&!(. � �"�!�1 �>"�#�"%&�= %/#'-
�&�%''*1 �,���;*1 �"�%? #;#, !"! � '%!�&��*+ �%�%1'*+ <�(>>"+, /�" �,���-
;*+ �"�?". � A�;BJ#'�&�" /�(<#+ �"�?��, �+�/=$#+ � ���&"� �%�%1'�1 <�(>-
>*, �&�%)"%&�= �>%��"&�<%'%,, '� >�;���% >��%/%'#% '% >��=�;=%&�=, # �'#
'% >�#'#�"G& '#!"!�<� ()"�&#= � (+"D#�"'## ," �,���;�1 �"�!�1. � /�-
)%�'#+ �"��! ��(;=?#= �&�(&�&�(%& #,-," >�'#D%''�1 �%!�%?## <�'"/�&-
��>'*+ <����'�� (Bennett, Jarvis, 1988; Bennett et al., 1994). |"!&#)%�!#, �
�%�%1'*+ <�(>>"+ 7&�<� �#/" >��=�;=%&�= #'?%�&-&"A(, # �",�'�D%'#% ��-
;�/*+ ,�%�B!�� (� �;()"% �*�%;%'#= #, �%�%1'�1 <�(>>*) ��,��D'� ;#JB
>�# �A�",��"'## >"�* � '%��/�&�%''�1 ���ABG.

�"�>"/ �%�%1'*+ <�(>> # �"��%;%'#% ��;�/'=!" � A�;BJ#'�&�% �;()"-
%� >��#�+�/#& &�;B!� >��;% <#A%;# ���A%1-��'��"&%;%1 �%�B#. ��;%% &�<�,
%�;# 7&� �;()"%&�= � �(+�1 �%,�', ��;�/'=! '% �"��%;=%&�= /� '")";" �%,�'"
/�D/%1, >�!" (�;"D'%''"= >�)�" '% �&"'%& A�;%% >�/"&;#��1 /;= �*&B=
(Jarvis et al., 1994).

���;%/��"'#%, >���%/%''�% � 1986–1987 <<. � >(�&*'% �";"+"�# (�D'"=
�@�#!") � #�>�;B,��"'#%� �"/#�&%;%�%&�## (Lovegrove, 1988), >�!",";�,
)&� �%�%1'"= <�(>>#���!" #, 20 ���A%1 (5 �"��! # 15 �"�?��) #�>�;B,��";"
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�;�D'(G �#�&%�( '�� '" >;�$"/# �!�;� 13000�2 (218�60 �). � >�%/%;"+
7&�<� ()"�&!" �"�>�;"<";#�B >=&B !�����*+ ,�' # &�# <'%,/��*% '��*. �;"�-
'"= <'%,/��"= '��" (�3) '"+�/#;"�B �%D/( !�����*�# ,�'"�# III, IV # V
(�#�. 5.9.2).

��'��'*� #�&�)'#!�� !���" �;(D#;# !;(A'# Acanthosicyos
naudinianus. �&� �"�&%'#% �>��"/#)'� ���;� >���G/(, # �"�����% �!�>;%-
'#% %<� !;(A'%1 A*;� �A'"�(D%'� �%D/( !�����*�# ,�'"�# I # II.

��%+ ���A%1 � 7&�1 <�(>>#���!% ��D'� A*;� �",/%;#&B '" &�# ��,�"�-
&'*% !"&%<��##: �&"�J"= — 8 �"�?�� (�%��� 150–200 <), ��%/'== — 2 �"�!#
# �"�%? (�%��� 100–150 <) # �;"/J"= — 3 �"�!# # 6 �"�?�� (�%��� 80–100 <).
"A;G/%'#= � ;"A��"&��'*+ (�;��#=+ >�!",";#, )&� ��% ,�%�B!# /%��'�&-
�#���";# >�/)#'%''�% >�;�D%'#% >� �&'�J%'#G ! �"���( !�(>'��( �"�-
?( (�%��� 197 <), !�&��*1, >�-�#/#���(, A*; /��#'"'&�� — ��'��"&%;%�
�%�B#. ��%/# �"��! '% �A'"�(D%'� '# �/'�1 �%>��/(!&#�'�1 ���A#, # 7&�,
��,��D'�, �AU=�'=%&�= &%�, )&� (/";��B �&;��#&B '% ��%+ );%'�� �%�%1'�1
<�(>>*, ;#A� ��=,"'� � <#A%;BG %/#'�&�%''�1 �",�'�D"G$%1�= �"�!# ()&�
'"#A�;%% �%��=&'�). ��%�B!# �;"/J%1 ��,�"�&'�1 !"&%<��## ���&"�;=;#

�#�. 5.9.2. �+%�" ()"�&!" �A#&"'#=, ,"'#�"%��<� <�(>>#���!�1 #, 20 ���A%1 /"�"�-
�!�<� >%�!���=, Cryptomys damarensis (>� /"''*� �"/#�&%;%�%&�## � >(�&*'% �"-
;"+"�#). ���?%'&* (!",*�"G& /�;G ��%�%'#, >���%/%''�<� ���A=�# � !����-
�*+ ,�'"+ (I–V) # <'%,/��*+ '��"+ (�1–�3). ��&";B'*% >�=�'%'#= � &%!�&% (>�:
Lovegrove, 1988).
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“!"�&( �"A�)#+”, &�</" !"! A�;BJ#'�&�� �"�?�� #, �&"�J%1 ��,�"�&'�1 !"-
&%<��## (," #�!;G)%'#%� �"�?"-/��#'"'&") �&'��#;#�B ! “!"�&% ��;/"&”
(�+�"''#!��). ���;%/'#% '"+�/#;#�B � �",'*+ <'%,/��*+ !"�%�"+. ��/�A-
'�% �"���%/�&�)%'#% �A;%<)"%& ���%��%�%''�% �A'"�(D%'#% “)(D"!��”
#;# +#$'#!��.

��;%% >�/��A'*% /"''*% � ��?#";B'�� >��%/%'## /"�"��!�<� >%�!���=
>�;()%'* >�# '"A;G/%'#=+ ," J%�&BG �%�%1'*�# <�(>>"�#, �*;��;%''*-
�# � >�#��/% # >��%$%''*�# � #�!(��&�%''*% ����(D%'#=, ���&�=$#% #,
'%�!�;B!#+ >;"�&#!��*+ <'%,/��*+ !"�%�, ��%/#'%''*+ >;"�&#!��*�# &(''%-
;=�# (Jacobs et al., 1991). � !"D/�1 �%�B% '"�)#&*�";��B �& 12 /� 25 ���A%1.
��# "'";#,% �,"#��/%1�&�#1 �%D/( );%'"�# �%�%1'�1 <�(>>* �*=�;%'�
'";#)#% ;#'%1'�1 #%�"�+## /��#'#���"'#=. 
��#'#�(G$#% ���A# #'#?#-
#���";# &"!#% "!&*, !"! "&"!# � (!(�"�# >"�&'%�", &�;)!# <�;���1, >%�%;%,"-
'#% )%�%, >"�&'%�" # '%!�&��*% /�(<#%. 
;= >�/)#'%''*+ ���A%1 +"�"!&%�-
'* ,"$#&'*% >�,*, )#�&!" >"�&'%�", �>(�!"'#% <�;��*, >�/;%,"'#% >�/ >"�&-
'%�". �A��;G&'*� /��#'"'&�� � !"D/�1 �%�%1'�1 <�(>>% A*; �"�*1 !�(>-
'*1 �"�%?, �>"�#�"G$#1�= � �"�!�1, # �",�'�D"G$"=�= >"�" ,"'#�";"
�*�J%% >�;�D%'#% � �%�%1'�1 #%�"�+##. %>�;���,�%;*% �"�?* ,"'#�";#
>�;�D%'#% �(A/��#'"'&��, " '" �"��1 '#,!�1 �&(>%'# #%�"�+## '"+�/#;#�B
'%>�;���,�%;*% �"�!#. �#'%1'*1 +"�"!&%� #%�"�+## /��#'#���"'#= �;(-
D#& ��#/%&%;B�&��� %% �*��!�1 �&"A#;B'��&#.

�%�"�+#)%�!#1 �&"&(� ���A%1 � �%�%1'*+ <�(>>"+ /"�"��!�<� >%�!���=
,"�#�#&, >�%D/% ��%<�, �& #+ >�;", # �"�?*, ," '%!�&��*�# #�!;G)%'#=�#,
�A*)'� /��#'#�(G& '"/ �"�!"�#. � ��?#";B'�1 ��<"'#,"?## �%�%1'�1
<�(>>* �"D'(G ��;B #<�"%& )#�&!" >"�&'%�", # >��=/�! <�(�#'<" �;(D#&
>�!","&%;%� #%�"�+#)%�!�<� �&"&(�": �"�%?-/��#'"'& # �",�'�D"G$"=�=
�"�!" ��%</" =�;=G&�= �%?#>#%'&"�# >�# <�(�#'<% # '#!�</" '% )#�&=&
/�(<#+ ���A%1; ���&�%&�&�%''�, #'#?#"&�� )#�&!# ��%</" ,"'#�"%& >�/)#-
'%''�% >�;�D%'#%. �*/�#'(&� >�%/>�;�D%'#%, )&� <�(�#'< �*>�;'=%&
(�#��&���=G$(G @('!?#G # >�/"�;=%& "<�%��#�'��&B >"�&'%�" (Jacobs
et al., 1991).

�'<�;B�!#1 >%�!���1, Cryptomys (Fukomys) mechowi, >� ���%�( �A�",(
D#,'# �";� �&;#)"%&�= �& /"�"��!�<� >%�!���=. � ���&"� �%�%1'*+ <�(>>
7&�<� �#/" �+�/#& /� 60 ���A%1, !�&��*+ ��D'� �",/%;#&B '" &�# ��,�"�&'*%
!"&%<��##: ��;�/*% (/� 50 <), >�;(�,���;*% (�"�!# — 50–200 <, �"�?* —
50–250 <) # �,���;*% (�"�!# — A�;%% 200 <, �"�?* — A�;%% 250 <). �"��%;%-
'#% ��;�/'=!" # �A'��;%'#% ���&"�" �%�%1'*+ <�(>> ( 7&�<� �#/" >��#�+�-
/#& '#,!#�# &%�>"�# (Kawalika, Burda, 2007).

��;*1 ,%�;%!�>, Heterocephalus glaber, �"�>���&�"'%''*1 � �%'##,
���";# # �@#�>##, '"�%;=%& �"1�'* � �)%'B >;�&'*� $%A'#�&*� <�('-
&�� # >#&"%&�= ��)'*�# !��'=�#, ;(!��#?"�# # !��'%�#$"�# �"�&%'#1.
�,���;*% ���A# 7&�<� �#/", � �&;#)#% �& /�(<#+ >�%/�&"�#&%;%1 �"���"&-
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�#�"%��<� �%�%1�&�", ;#J%'* ��;��='�<� >�!���", ," #�!;G)%'#%� �%/-
!#+ �#A�#��, �"�&($#+ >� ��%�( &%;(. ����% &�<�, �'# �&;#)"G&�= '%-
A�;BJ#� �%��� (� ��%/'%� �!�;� 30 <) # >�1!#;�&%��'��&BG. 
;= /�A*-
�"'#= !���" #�>�;B,(%&�= �;�D'"= �%&B >�/,%�'*+ !���('#!"?#1, ����-
!(>'"= /;#'" !�&��*+ /��&#<"%& 3.5 !�. �;�D'"= �#�&%�" +�/�� ��%/#'=-
%& <'%,/��*% !"�%�* # >�/,%�'*% +�"'#;#$" � ,">"�"�# !���" (�#�. 5.9.3).

�",�'�D%'#% ( <�;�<� ,%�;%!�>" !�(<;�<�/#)'�%. �%�%�%''��&B /;#&-
�= 78–84 /'=. �"�!# %D%<�/'� >�#'��=& >� 4–5 �*��/!��, � ��%/'%� >� 14
/%&%'*J%1 � !"D/��. � '%��;% ( '%!�&��*+ �"��! ��D/";#�B �)%'B !�(>-
'*% �*��/!# — /� 27 /%&%'*J%1. � >�>(;=?#=+ 7&�<� �#/" �&�%)%'" �*-
��!"= ��%�&'��&B ��;�/'=!", � ��'��'�� #,-," +#$'#!��. � '%��;% �,���-

�#�. 5.9.3. �;"' �#�&%�* '�� # >�/,%�'*+ !���('#!"?#1, ��%/#'=G$#+ ()"�&!#
�A#&"'#= &�%+ �%�%1'*+ <�(>> (�-�) <�;�<� ,%�;%!�>", Heterocephalus glaber; t —
�"�>�;�D%'#% )"�&#)'� �A'"D%''*+ !��'%�#$ # ;(!��#? !�����*+ �#/�� �"�&%-
'#1 (>�: Jarvis, Sale, 1971).
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;*% ���A# /�D#�"G& /� 18 ;%&, �/'"!� #,-," �*��!�<� (���'= ��%�&'��&#
���&"� '%>�;���,�%;*+ ���A%1 � �%�%1'*+ <�(>>"+ >�;'��&BG �A'��;=%&-
�= � &%)%'#% &�%+ ;%& (Jarvis, 1978, 1981; Bennett, Jarvis, 1988; Honeycutt, 1992;
Jarvis et al., 1994).

�%�%1'*% <�(>>* <�;�<� ,%�;%!�>" �)%'B �'�<�)#�;%''*% — � #+ ��-
�&"� �+�/#& �& 40 /� 90 ���A%1, " � '%!�&��*+ �;()"=+ — /� 300 (Bennett,
Jarvis, 1988; Jarvis et al., 1994). � !"D/�1 �%�B% #�%%&�= %/#'�&�%''"= #
�"�"= !�(>'"= �",�'�D"G$"=�= �"�!" ('",*�"%�"=, !"! ( �(�"�B%� # &%�-
�#&��, “?"�#?%1”), �>"�#�"G$"=�= � '%�!�;B!#�# �*A���)'*�# �"�?"-
�#, " &"!D% '%�!�;B!� �*��/!�� ��;�/*+ ���A%1, !�&��*%, � ,"�#�#���&# �&
�*>�;'%'#= �>%?#@#)%�!#+ @('!?#1, /%;=&�= '" '%�!�;B!� “!"�&” (Jarvis,
1981). ��;BJ#'�&�� ��;�/*+ # �"�*+ �%;!#+ ���A%1 >�#'"/;%D#& ! !"�&%
“�"A�)#+”, ,"'#�"G$#+�=, <;"�'*� �A�",��, �*&B%� # �"�)#�&!�1 >�/-
,%�'*+ &�''%;%1, " &"!D% /��&"�!�1 !���" # <'%,/���<� �"&%�#";" (Jarvis,
1981). ��# �*&B% # �"�)#�&!% '�� ( “�"A�)#+” ���A%1 �&�%)%'" !��>%�"-
?#=: �'# �*�&�"#�"G&�= ?%>�)!�1 # >� �)%�%/# >��&";!#�"G& >��?## <�('&"
'" >��%�+'��&B (Jarvis, Sale, 1971). �"�&B ��;�/*+ # >�;(�,���;*+ ���A%1 �
�&'��#&%;B'� !�(>'*�# �",�%�"�# &%;" �&'��#&�= ! !"�&% “>���$'#!��”,
(+"D#�"G$#+ ," /%&%'*J"�# (Jarvis, 1981), " /�(<"= )"�&B — ! !"�&% “��;-
/"&”, �A%�>%)#�"G$#+ �+�"'( ()"�&!" �A#&"'#= �%�%1'�1 <�(>>* (Jarvis,
1988, ?#&. >� Honeycutt, 1992). ��%/�&"�#&%;# ��%+ &�%+ !"�& (# �"�?*, #
�"�!#) '% >�#'#�"G& ()"�&#= � �",�'�D%'##, >�!" '"+�/=&�= � ���&"�%
�%�%1'�1 <�(>>* (Jarvis, 1981).

"A;G/%'#= � '%��;% >�!",*�"G&, )&� ��% );%'* �%�%1'�1 <�(>>* �
>%�#�/* �&/*+" ��A#�"G&�= � �/'�� �A$%� <'%,/%. � �;()"% �>"�'��&#
“�"A�)#%” # “>���$'#!#” A*�&�� �*'��=& /%&%'*J%1 #, <'%,/", " !�</"
�>"�'��&B �#'(%&, (D% ��% );%'* �%�%1'�1 <�(>>* ��,��"$"G& #+ �A�"&-
'� � <'%,/�. ��;�/*% ,�%�B!#, /��&#<J#% ��,�"�&" 1–2 �%�=?%�, �&"'��=&�=
);%'"�# !"�&* “�"A�)#+”. �'# �"�&(& �)%'B �%/;%''� # /��&#<"G& ��%/'%-
<� �%�", +"�"!&%�'�<� /;= >�%/�&"�#&%;%1 7&�1 !"�&*, &�;B!� '" �&���� <�/(
D#,'#. %!�&��*% #, ��;�/*+ ���A%1 �"�&(& A*�&�%% /�(<#+ # >%�%+�/=& �
!"�&( “>���$'#!��”, !�&��*% >�# A;"<�>�#=&'*+ (�;��#=+ ��<(& ,"�%-
'#&B �",�'�D"G$#+�= �"�?��, " &"!D% “?"�#?(” � �;()"% %% <#A%;#. ��;B-
J#'�&�� ���A%1 � &%)%'#% ��%1 D#,'# ��&"%&�= � ���&"�% !"�&* “�"A�)#+”
(Jarvis, 1981).

���#�� “�"A�)#+” # “>���$'#!��”, � �%�%1'*+ <�(>>"+ <�;�<� ,%�-
;%!�>" #�%%&�= �)%'B '%�'�<�)#�;%''"= “!"�&" >%�%�%;%'?%�”, );%'* !�-
&���1 �&;#)"G&�= ,'")#&%;B'*� �%��� A;"<�/"�= '"!�>;%''��( D#�(, '%
,"'#�"G&�= '# �*&B%� '��, '# /��&"�!�1 >�/�&#;�)'�<� �"&%�#";" #;#
!���", '# (+"D#�"'#%� ," /%&%'*J"�# (Bromham, Harvey, 1996; O’Riain et
al., 1996). �'# �*>�;'=G& ���A(G @('!?#G — >�!#/"G& � �>�%/%;%''*1
���%'& ���G �%�%1'(G <�(>>( # �'%/�=G&�= � ���&"� /�(<�1 <�(>>* ;#A�
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�A�",(G& '��(G �%�%1'(G >"�( � '%,'"!��*� >"�&'%��� #, &%� �"�*�,
�'#D"G& �*��!(G �&%>%'B #'A�#/#'<", +"�"!&%�'�<� /;= >�>(;=?#1 <�;�-
<� ,%�;%!�>"; #��;%/��"'#= >�!",*�"G&, )&� <%'%&#)%�!�% �+�/�&�� �A'"-
�(D#�"%&�= '% &�;B!� ( );%'�� �/'�1 �%�%1'�1 <�(>>*, '� # ( ���A%1 #,
���%/'#+ �%�%1'*+ <�(>> (Honeycutt, 1992).

�/#'�&�%''"= �",�'�D"G$"=�= �"�!" (“?"�#?"”) # �>"�#�"G$#%�= �
'%1 �"�?* '% >�#'#�"G& ()"�&#= '# � �+�"'% &%��#&��##, '# � �A(�&��1-
�&�% <'%,/", '# � /�A*�"'## !���". �+ A#�;�<#)%�!"= @('!?#= ��=,"'"
#�!;G)#&%;B'� � �",�'�D%'#%� # ,"A�&�1 � /%&%'*J"+, !�&��*+ �'# ��-
<�%�"G& ���#� &%>;�� # �%<(;=�'� �*;#,*�"G&. �"�!"-?"�#?" �&;#)"%&-
�= �*��!#� (���'%� "<�%��#�'��&# >� �&'�J%'#G !� ��%� �;"/J#� );%-
'"� �%�%1'�1 <�(>>* # ,"'#�"%& � '%1 �*�J%% #%�"�+#)%�!�% >�;�D%-
'#%. ��'��"&%;# �%�%1'�1 <�(>>*, � ���A%''��&# �"�!", ���#� >�#�(&-
�&�#%� >�/"�;=G& �",�'�D%'#% ��;�/*+ ���A%1, �/'"!� >��;%/'#% ��+�"-
'=G& >�&%'?#";B'(G �>���A'��&B ! �%>��/(!?## # �%";#,(G& %% >�# �&/%-
;%'## �& �%�B#.

Z�&= � /��#'#�(G$%1 �"�!�1 �>"�#�"G&�= &�;B!� '%�!�;B!� �*A�-
��)'*+ �"�?�� (�"!�#�(� — /� &�%+), ( A�;BJ#'�&�" /�(<#+ �,���;*+
���A%1 7&�<� >�;", '#!�</" '% (+"D#�"G$#+ ," �"�!�1, �&�%)"%&�= �>%�-
�"&�<%'%,. � /�)%�'#+ �"��! ��(;=?#= ,"/%�D#�"%&�= #,-," >�'#D%''�1
�%!�%?## <�'"/�&��>'*+ <����'�� >�/ �;#='#%� ,">"+��*+ �&#�(;��
/��#'#�(G$%1 �"�!#. �'(&�# '��* #�%%&�= �/'� �A$%% �%�&� (“&("-
;%&”), </% �!">;#�"%&�= >��%& # ��)" ��%+ );%'�� �%�%1'�1 <�(>>*. ���-
;% (�#'"?## ,�%�B!# �A*)'� )#�&=&�= ,"/'#�# ;">"�# # '"'��=& '" ���%
&%;� �*/%;%'#= /�(<#+ ���A%1, � &�� )#�;% # /��#'#�(G$%1 �"�!#.
��;"<"G&, )&� '%!�&��*% !��>�'%'&* %% ��)#, >�>"/"= '" &%;� /�)%�-
'#+ �"��!, >�/"�;=G& �%>��/(!&#�'(G @('!?#G (Jarvis, 1981). � �&�(&-
�&�#% /��#'#�(G$%1 �"�!# ('">�#�%�, >��;% %% <#A%;#), ��%/# '"#A�-
;%% !�(>'*+ >�/)#'%''*+ �"��! �%,!� �A��&�=%&�= !�'!(�%'?#=, # �
�%,(;B&"&% >�=�;=%&�= '��"= /��#'#�(G$"= �"�!", �/%�D"�J"= (�>%+ �
"<�%��#�'*+ �,"#��/%1�&�#=+ (Honeycutt, 1992; Bennett et al., 1994; Jarvis
et al., 1994).

�%,G�#�(= #,;�D%''�%, ��D'� �*/%;#&B �;%/(G$#% ��'��'*% )%�&* >��-
�&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%'#1 7(��?#";B'*+ �#/�� <�*-
,('��: (1) 7;%�%'&"�'*�# �'(&�#>�>(;=?#�''*�# <�(>>#���!"�# =�;=G&�=
�%�%1'*% <�(>>*, � ���&"� !�&��*+ �+�/=& ���A#-��'��"&%;# (!"! >�"�#;�,
�,���;"= �"�!" � �/'#� #;# /�(�=-&�%�= �,���;*�# �"�?"�#); (2) !"D/"= �%-
�%1'"= <�(>>" ,"'#�"%& �A���A;%''*1 # "!&#�'� �+�"'=%�*1 ()"�&�! �A#&"-
'#= �� �;�D'�1 �#�&%��1 >�/,%�'*+ !���('#!"?#1, � >�%/%;"+ !�&���<� �&%-
>%'B #'/#�#/(";#,"?## >���&�"'�&�" �)%'B '#,!"; (3) �*�J%% #%�"�+#)%�!�%
>�;�D%'#% � �%�%1'�1 <�(>>% ,"'#�"%& �,���;*1 �"�%? #;# �,���;"= �"�!",
;#A� �%�%1'"= >"�", " ��&";B'*% );%'* <�(>>* ,"'#�"G& >�/)#'%''�% >�;�-
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D%'#%, � ���&�%&�&�## � #+ ��,�"�&�� # �%>��/(!&#�'*� �&"&(���; (4) ��?#-
";B'"= ��<"'#,"?#= �%�%1'�1 <�(>>* >��=�;=%&�= � �"�>�%/%;%'## >��%/%'-
)%�!#+ ��;%1 �%D/( ���A=�#, ��%/# !�&��*+ �*/%;=%&�= �",�'�D"G$"=�=
>"�" #;# <�(>>" (�"�!" � '%�!�;B!#�# �"�?"�#) # '%�!�;B!� !"&%<��#1 (!"�&)
��;�/*+ ���A%1, �A%�>%)#�"G$#+, '"�=/( � ���A=�#-��/#&%;=�#, ,"A�&( �
'�����D/%''*+ /%&%'*J"+,  " &"!D% ,"'#�"G$#+�= �*&B%� '�� # �"�)#�&!�1
>�/,%�'*+ !���('#!"?#1, /��&"�!�1 !���" # <'%,/���<� �"&%�#";", �+�"'�1
&%��#&��##; (5) #%�"�+#)%�!"= ��<"'#,"?#= �%�%1'*+ <�(>> �A(�;��;#�"%&
/#@@%�%'?#���"''�% �",�'�D%'#% # ,"/%�D!( ���&" # >�;���<� ��,�%�"'#=
��;�/*+ ���A%1, ,"'#�"G$#+ >�/)#'%''�% >�;�D%'#%; (6) +"�"!&%�'�1 )%�-
&�1 ��?#";B'�1 ��<"'#,"?## �%�%1'*+ <�(>> 7(��?#";B'*+ �#/�� =�;=%&�=
,"/%�D!" �"��%;%'#= ��;�/*+ ���A%1, A�;BJ#'�&�� #, !�&��*+ ��&"%&�= � ��-
�&"�% �%�%1'�1 <�(>>* '" >��&=D%'## ��%1 D#,'#.

5.10.  (�(P-**%+ E%�%$"-�)'")$% 0��'"�%*'"�-**�-
@"�,�2)&-'$�F '"�#$"#�D 0�0#,+/)F

�%''��"�-**DE �)3��

�"&%�#";*, #,;�D%''*% � <;"�% 5, ��#/%&%;B�&�(G&, )&� /;= �=/" >�%/-
�&"�#&%;%1 �%�%1�&� Cricetidae, Muridae, Sciuridae, Castoridae, Hystricidae,
Chinchillidae, Ctenomyidae, Octodontidae # Bathyergidae +"�"!&%�%' �%�%1-
'�-<�(>>���1 �A�", D#,'#, >�# !�&���� � ���&"�% �%�%1'�1 <�(>>*, !��-
�% �",�'�D"G$#1�= >"�* #;# �%>��/(!&#�'�<� “=/�"” (�"�%? � /�(�=-
&�%�= �"�!"�#, �%D% �"�!" � /�(�=-&�%�= �"�?"�#), >�#�(&�&�(%& '%�!�;B-
!� �*��/!�� �",'���,�"�&'*+ ��;�/*+ ���A%1. �;"<�/"�= ,"/%�D!% �"��%-
;%'#= ��;�/'=!", � ���&"�% �%�%1'*+ <�(>> ��D%& '"�)#&*�"&B�= '%�!�;B-
!� /%�=&!�� # /"D% ��&%' ���A%1, !"!, '">�#�%�, ( '%!�&��*+ �#/�� �%�%1-
�&�" Bathyergidae. "�=/( � 7&#�, ��&�%)"G&�= �#/* � �)%'B '%A�;BJ#�#
�%�%1'*�# <�(>>"�# ('">�#�%�, Lasiopodomys mandarinus, Microtus
ochrogaster, M. pinetorum, Hystrix indica, Lagostomus maximus), �AU%/#'=-
G$#�# >"�( �,���;*+ ���A%1 � /�(�=-&�%�= /%&%'*J"�#.

�"D/"= �%�%1'"= <�(>>" �A*)'� ,"'#�"%& �A���A;%''*1 ()"�&�! �A#-
&"'#= � �*��!�1 �&%>%'BG %<� ��'�>�;#,"?## ," �)%& "!&#�'�1 �+�"'* #
�"�!#���!# &%��#&��## (," #�!;G)%'#%� Mus specilegus), � !�&���1 >�#-
'#�"G& ()"�&#% # �,���;*%, # ��;�/*% ���A#. � �=/" �#/�� ('">�#�%�,
Heterocephalus glaber) �+�"'" &%��#&��## �&"'��#&�= #�!;G)#&%;B'�1 >�%-
��<"&#��1 ��;�/'=!".

� �&;#)#% �& �#/�� �� �;"A� !�'��;#/#���"''*�# �%�%1'*�# <�(>>"-
�# (&#> III), �%,�''*% #,�%'%'#= � >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�% >��%;%'#1 �"���"&�#�"%��1 !"&%<��## �#/�� (&#> IV) >�"!&#)%�!#
'% �*�"D%'*, ," #�!;G)%'#%� '%!�&��*+ >�%/�&"�#&%;%1 �%�%1�&�"
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Sciuridae, �>"/"G$#+ � ,#�'GG �>=)!(, # �=/" �#/�� �%�%1�&�" Cricetidae #
Muridae ('">�#�%�, Lasiopodomys brandti, M. ochrogaster, M. specilegus), (
!�&��*+ �A�",(G&�= ,#����)'*% <�(>>#���!# ," �)%& �AU%/#'%'#= �%�%1-
'*+ <�(>> � '%��/�&�%''*�# ���A=�#.

�,"#���&'�J%'#= �%D/( ���%/'#�# �%�%1'*�# >"�"�# #;# �%�%1'*-
�# <�(>>"�# ��D'� �+"�"!&%�#,��"&B !"! &%��#&��#";B'�% /��#'#���"-
'#%, >��!�;B!( );%'* �%�%1'*+ <�(>> #,<�'=G& �� ���%1 &%��#&��## ��%+
“)(D"!��”. ��/�A'*% D% �&'�J%'#= �!;"/*�"G&�= �%D/( &%��#&��#";B-
'*�# �"�!"�# � �;�D'*+ �%�%1'*+ <�(>>"+ '%!�&��*+ �#/�� ('">�#�%�, (
Meriones unguiculatus, Rhombomys opimus, L. brandti, Ondatra zibethicus).
�&'�J%'#= �%D/( ���A=�# �'(&�# �%�%1'*+ <�(>> +"�"!&%�#,(G&�=, >�%D-
/% ��%<�, �*��!�1 �&%>%'BG &�;%�"'&'��&# # '#,!�1 )"�&�&�1 "<�%��#�'*+
�,"#��/%1�&�#1, +�&= ( �=/" �#/�� A%�%�%''*% # !���=$#% �"�!# �&"'�-
�=&�= "<�%��#�'*�# ! ��&";B'*� );%'"� �%�%1'�1 <�(>>* ('">�#�%�, (
Cynomys ludovicianus # Marmota olympus).

� �%�%1'*+ <�(>>"+ �'�<#+ �#/�� +���J� �*�"D%'" ��,�"�&'"= #%�"�-
+#=, >��=�;=G$"=�= � /��#'#���"'## �,���;*+ ���A%1 '"/ ��;�/*�#, "
��%/# ��;�/'=!" — ���A%1 �&"�J%1 ��,�"�&'�1 !"&%<��## '"/ �;"/J#�#.
�/'"!� /��#'#���"'#% >��=�;=%&�= � �"��1 �=<!�1 @���%, # ( �'�<#+
�#/�� ('">�#�%�, M. unguiculatus, R. opimus) �*�"D"%&�= � /%��'�&�"?##
"@@#;#"&#�'*+ @��� >��%/%'#= ( >�/)#'%''*+ (��;�/*+) ���A%1 >� �&-
'�J%'#G ! �&"�J#�, &"! )&� /;= �>#�"'#= >�/�A'�1 ��?#";B'�1 �&�(!&(-
�* A�;%% &�)'� >�/+�/#& &%��#' �����;�� ������������.

��?#";B'"= ��<"'#,"?#= �%�%1'*+ <�(>> �'�<#+ �#/�� �&�"D"%&, �!�-
�%%, '% �"'<���% >�;�D%'#% ���A%1, " #+ @('!?#�'";B'*% ��;#. ��'��"&%-
;# �%�B#, ���A%''� �"�?*, '"#A�;%% "!&#�'* � �"�!#���!% # �+�"'% &%�-
�#&��##. � �;()"% <#A%;# #+ @('!?## >%�%+�/=& ! �,���;*� �"�!"� #;#
>%�%�"�>�%/%;=G&�= �%D/( >�;(�,���;*�# ���A=�# (!"!, '">�#�%�, ( M.
unguiculatus, R. opimus, L. brandti, '%!�&��*+ �#/�� Marmota). � 7(��?#-
";B'*+ �#/�� (Cryptomys hottentotus, C. damarensis, H. glaber) �>%?#";#,"-
?#= � �"�>�%/%;%'## >��%/%')%�!#+ ��;%1 /��&#<"%& '"#�*�J%1 �&%>%'#.

��"!&#)%�!# ( ��%+ �#/�� +���J� �",�#&* #'&%<�"?#�''*% @���* >�-
�%/%'#=, �>���A�&�(G$#% (�%;#)%'#G �>;�)%''��&# );%'�� �%�%1'*+
<�(>> — <�(�#'<, �!()#�"'#%, '%!�&��*% /�(<#% �,"#��/%1�&�#=, " &"!D%
"!(�&#)%�!"= �#<'";#,"?#= # ,">"+��"= �"�!#���!". Z���J� �",�#&" !��-
>%�"?#= �� �'�<#+ �#/"+ /%=&%;B'��&#: >�# �*&B% '�� # >�/,%�'*+ !���(-
'#!"?#1, ����(D%'## '",%�'*+ (A%D#$ ('">�#�%�, +"&�! ( A�A��� # �'-
/"&�*, !(�<"')#!�� ( M. specilegus), >;�&#' ( A�A���, " &"!D% >�# /�A*�"-
'## # ,">"�"'## !�����, � (+"D#�"'## ," /%&%'*J"�#.

�#�&%�" �>"�#�"'#= ( �#/��, �&'��=$#+�= ! �"���"&�#�"%��1 !"&%<�-
�##, �%�B�" ;"A#;B'". � �'�<#+ #, '#+ �A�",(G&�= ��'�<"�'*% >"�*, �/-
'"!� >�;��*% >"�&'%�* (���A%''� �"�?*) � �%,�' �",�'�D%'#= ��<(& �>"-
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�#�"&B�= � ���A=�# #, ���%/'#+ �%�%1'*+ <�(>>. ��7&��(, '"�=/( � ��'�-
<"�#%1, �&�%)"%&�= >�;#<"�#=, @"!(;B&"&#�'"= >�;#<#'#= # >�;#"'/�#=. �
��=,# � 7&#� >�/ ��'�<"�#%1 ( �"���"&�#�"%��1 !"&%<��## �#/�� �� �'�-
<#+ �;()"=+ �;%/(%& >�'#�"&B '% �#�&%�( �>"�#�"'#=, " ��?#";B'*% �&'�-
J%'#= >"�&'%���. 
;= 7(��?#";B'*+ �#/�� +"�"!&%�'" ;#A� ��'�<"�#=,
;#A� >�;#"'/�#=.

Z"�"!&%�'�1 )%�&�1 �%>��/(!&#�'�1 A#�;�<## =�;=%&�= /#@@%�%'?#-
���"''�%  �",�'�D%'#%: >�&���&�� >�#'��=& &�;B!� ���A#–��'��"&%;#
�%�%1'*+ <�(>>. �",�'�D%'#% ��;�/'=!", >�!" &"!���1 '"+�/#&�= � ��-
�&"�% �%�%1'*+ <�(>>, >�/"�;%'� /"D% � &�� �;()"%, %�;# ��;�/*% ���A#
/��&#<"G& ��,�"�&" >�;���1 ,�%;��&#. �%+"'#,�* >�/"�;%'#= �%>��/(!-
&#�'*+ @('!?#1 ��;�/'=!" #,()%'* �;"A�, '� �%,(;B&"&* �=/" #��;%/�-
�"'#1 >�!",*�"G&, )&� �'# ��<(& A*&B ��=,"'* � �;#='#%� ,">"+��*+ �&#-
�(;��, ��/%�D"$#+�= � 7!�!�%&"+ # ��)% �,���;*+ �",�'�D"G$#+�= ���-
A%1, !�&��*% #'<#A#�(G& �%!�%?#G >�;��*+ <����'�� ( ��;�/*+ ���A%1.
�($%�&�(%& # /�(<�1 �%+"'#,�, �<�"'#)#�"G$#1 �",�'�D%'#% ��;�/*+
���A%1 � �%�%1'*+ <�(>>"+ — #'?%�&-&"A(.

� A�;BJ#'�&�" �#/�� (," #�!;G)%'#%� '",%�'*+ A%;#)B#+) �,���;*%
�"�?* # >�;(�,���;*% ���A# >��=�;=G& !"! >�=�(G, &"! # !���%''(G
,"A�&( � '�����D/%''*+ /%&%'*J"+. �&� &"!D% �>���A�&�(%& (!�%>;%'#G
��?#";B'*+ ��=,%1 �%D/( );%'"�# �%�%1'�1 <�(>>*. � ?%;��, >��)'��&B
>"�'*+ ��=,%1 ( �"���"&�#�"%��1 !"&%<��## �#/�� '"#A�;%% �*��!".

�"��%;%'#% ��;�/'=!" #, �%�%1'*+ <�(>> >��#�+�/#& �� ,'")#&%;B'�1
,"/%�D!�1 (>���1 '" '%�!�;B!� ;%&, !"! ( Castor fiber, M. olympus, M. bobac),
>�# 7&�� ( ��;�/*+ �"��! �A'"�(D#�"%&�= �&'��#&%;B'� +���J� �*�"-
D%''"= @#;�>"&�#=, A;"<�/"�= !�&���1, >�-�#/#���(, # @���#�(G&�= �;�D-
'*% �%�%1'*% <�(>>#���!# � '%�!�;B!#�# �,���;*�# �",�'�D"G$#�#�=
�"�!"�#.

���A'=!�� �&�=& '%!�&��*% >�%/�&"�#&%;# �%�%1�&�" Sciuridae ('">�#-
�%�, C. ludovicianus # M. olympus), ( !�&��*+ �&'��#&%;B'� �*��! (���%'B
�'(&�#<�(>>��*+ "<�'#�&#)%�!#+ �,"#��/%1�&�#1 # �&�(&�&�(%& >�=�"=
,"A�&" � >�&���&�% ( �"�?��. ��-�#/#���(, >���&�"'�&�%''�-7&�;�<#)%�-
!(G �&�(!&(�( 7&#+ �#/�� ��D'� �"���"&�#�"&B !"! >���%D(&�)'*1 �"�#-
"'& �%D/( &#>"�# III # IV. �� D% �"��% �>�"�%/;#�� # � �&'�J%'## &"!#+
�#/��, !"! L. brandti, M. ochrogaster, M. specilegus, ( !�&��*+ �A'"�(D#�"-
%&�= �%,�''"= �"�#"A%;B'��&B >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*
� �A�",��"'#%� ,#����)'*+ "<�%<"?#1, +"�"!&%�'*+ /;= &#>" III.

��;�D%'#% '%!�&��*+ �#/�� ('">�#�%�, Ctenomys sociabilis) ��&"%&�=
'% �>�;'% �>�%/%;%''*�, >��!�;B!( '%/��&"&�! /"''*+ '% >�,��;=%& �
�*��!�1 �&%>%'BG '"/%D'��&# �&'%�&# #+ ! &�1 #;# #'�1 !"&%<��##.
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6

����������	��-������	���!
��������� � ���U��! ����������

� �������

�A�A$%''*% +"�"!&%�#�&#!#, >�#�%/%''*% � �",/%;"+ 2.7, 3.10, 4.6 #
5.10, �&�"D"G&, @"!&#)%�!#, ��% �'�<��A�",#% &#>�� >���&�"'�&�%''�-
7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 <�*,('��. ���A�% >�;�D%'#% ,"'#-
�"G&, >�D";(1, ;#JB �#'"'&��>'*% �#/* (Mus domesticus, M. musculus,
Rattus norvegicus, R. rattus # '%!�&��*% /�(<#%), ( !�&��*+ 7;%�%'&"�'*%
�'(&�#>�>(;=?#�''*% <�(>>#���!# >� ���%�( ���&"�( ��<(& A*&B # >��-
�&*�# �%�%1'*�# <�(>>"�#, # �;�D'*�# "<�%<"?#=�# �,���;*+ �",'�-
>�;*+ ���A%1. �/'"!� <�(>>#���!# �#'"'&��>'*+ �#/��, �A�",(G$#%�=
>� �A*!'��%'#G '" �%�%1'�1 ��'��%, �&;#)"G&�= �& �%�%1'*+ <�(>> ���-
A�/'�D#�($#+ <�*,('�� D%�&!�1 #%�"�+#%1 /��#'#���"'#= # �&�(&�&�#-
%� �%+"'#,��� >�/"�;%'#= �",�'�D%'#= ��;�/'=!". ��/�A'"= ��?#";B'"=
��<"'#,"?#=, >�-�#/#���(, '"#A�;%% "/">&#�'" � (�;��#=+ D%�&!�1 !�'-
!(�%'?## ," �<�"'#)%''*% �%�(��* )�%,�*)"1'� #,�%')#��1 "'&��>�<%'-
'�1 ��%/* �A#&"'#=. � &"!#+ (�;��#=+ (�>%J'� �*D#�"G& ;#JB �#/* �
;"A#;B'�1 >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(��1, !�&��"= ;%<!� >%-
�%�&�"#�"%&�= >�# ��%'% ��%/* �A#&"'#= � "'&��>�<%''�1 '" %�&%�&�%'-
'(G, # '"�A���& (Reiff, 1956; Barnett, 1958, 1969; Telle, 1966; ��!�;��,
�=>('��", 1982; ��!�;�� # /�., 1990; �";#'#', 1995).

�,�%')#���&B +"�"!&%�#�&#! >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�* � >�%/%;"+ !"D/�<� #+ )%&*�%+ �*/%;%''*+ &#>�� (I-IV) �A'"�(D#-
�"%&�= # ( ���A�/'�D#�($#+ <�*,('��. ��;%% &�<�, >���&�"'�&�%''�-7&�-
;�<#)%�!"= �&�(!&(�" >�>(;=?#1 '%!�&��*+ �#/�� ��)%&"%& � �%A% >�#,'"-
!#, +"�"!&%�'*% /;= >�<�"'#)'*+ &#>��, '">�#�%�, II # III, #;# III # IV.
�($%�&���"'#% >�/�A'*+ >���%D(&�)'*+ �"�#"'&�� �;%/(%& �"���"&�#-
�"&B !"! ���%�J%''� %�&%�&�%''�% =�;%'#%, ��=,"''�%, ��->%��*+, � #��"-
'%'&'*� !")%�&��� ��%+ A#�;�<#)%�!#+ �#�&%� — �",'��A�",#%�, #, ��-
�&��*+, � ��,��D'*�# 7��;G?#�''*�# &�"'�@���"?#=�# >���&�"'�&�%'-
'�-7&�;�<#)%�!�1 �&�(!&(�*, � !�&��*+ >�/��A'%% A(/%& �!","'� '#D%.

�;%/(%& >�#,'"&B, )&� >�%/;�D%''"= &#>�;�<#)%�!"= !;"��#@#!"?#= �
,'")#&%;B'�1 �&%>%'# @���";#,��"'" (!"!, !�&"&# <����=, # ;GA"= /�(<"=
!;"��#@#!"?#=), >��!�;B!( � %% ��'��( >�;�D%'� �<�"'#)%''�% )#�;� !"-
)%�&�%''*+ # !�;#)%�&�%''*+ >�!","&%;%1, � &�� )#�;%: �&%>%'B #'/#�#-
/(";#,"?## (#;# ��'�>�;#,"?##) ()"�&!�� �A#&"'#=, '";#)#% �%,�''*+
#,�%'%'#1 � �#�&%�% #�>�;B,��"'#= >���&�"'�&�", ���&"� 7;%�%'&"�'*+
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�'(&�#>�>(;=?#�''*+ <�(>>#����!, >��)'��&B >"�'*+ ��=,%1, "�#��%&-
�#= �,"#��/%1�&�#1, ���!# �"��%;%'#= ��;�/'=!". �"! #,�%�&'�, D#�"=
>�#��/" � &�(/�� �>#�*�"%&�= � #�!(��&�%''*% �"�!# &%��%&#)%�!#+ >�-
�&��%'#1, >�7&��( >�"�#;B'%% <����#&B ;#JB � A�;BJ%� #;# �%'BJ%�
���&�%&�&�## >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%'#1 !�'-
!�%&'*+ �#/�� &��( #;# #'��( @���";B'� �*/%;%''��( &#>(. �;%/(%&
&"!D% >�#,'"&B, )&� >�;�D%'#% �'�<#+ �#/�� � &#>�;�<#)%�!�1 !;"��#-
@#!"?## /� �#+ >�� ��&"%&�= '%�>�%/%;%''*�, # 7&� ��=,"'�, >�%D/% ��%-
<�, � '%/��&"&!�� &�)'*+ ��%/%'#1 �A #+ ��?#";B'�1 ��<"'#,"?##.

6.1. �)0�,�2)&-'$%+ $,%'')A)$%/)+
0��'"�%*'"�-**�-@"�,�2)&-'$�F '"�#$"#�D

) '�/)�@$�,�2)&-'$)F 0�3E�3

�#>�;�<#)%�!"= !;"��#@#!"?#= >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�* >�;%,'", >�%D/% ��%<�, � &�� �&'�J%'##, )&� >�,��;=%& �*/%;#&B
�=/ �A$#+ >�#,'"!��, (!",*�"G$#+ '" ,'")#&%;B'�% �+�/�&�� � �A�",%
D#,'# �",'*+ �#/��, '%,"�#�#�� �& #+ &"!��'��#)%�!�1 >�#'"/;%D'��&#
(&"A;. 6.1.1). �>#�"=�B '" 7&� �+�/�&��, ��D'� "'";#,#���"&B 7��;G?#�'-
'*% @"!&��*, �>���A�&�(G$#% @���#���"'#G �/'�&#>'�1 ��?#";B'�1
��<"'#,"?## ( �#/��, '% ��=,"''*+ A;#,!#� ��/�&��� # D#�($#+ � �",-
'*+ 7!�;�<#)%�!#+ (�;��#=+.


"D% >�# �"��� >��%�+'��&'�� ��"�'%'## )%&*�%+ &#>�� >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >�>(;=?#1 <�*,('�� ;%<!� �A'"�(D#�"-
G&�= �&)%&;#�� �*�"D%''*% &%'/%'?##, ��=,"''*% � (�%;#)%'#%� �&%>%'#
"<�%<#���"''��&# ���A%1 � ���&"�% 7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+
<�(>>#����!, /#@@%�%'?#"?#%1 �",�'�D%'#= # (�;�D'%'#%� ��?#";B'�1
��<"'#,"?##. � )"�&'��&#, �'#D%'#% �&%>%'# >���&�"'�&�%''�1 �%<�%<"-
?## ���A%1 >�# >%�%+�/% �& &#>" I ! &#>( IV ��>�=D%'� � (�;�D'%'#%�
��?#";B'�1 �&�(!&(�*. 
;= ���A%1-�/#'�)%! (&#> I) +"�"!&%�'* 7!�#>�-
&%'?#";B'*% # >�%#�($%�&�%''� "<�%��#�'*% �,"#��/%1�&�#=, �A%�>%)#-
�"G$#% �&'��#&%;B'(G #,�;=?#G #+ ()"�&!�� �A#&"'#=, ���A%''� ��%/#
�/'�>�;*+ >"�&'%���. � (�&�1)#�*+ "<�%<"?#=+ (&#> II) �,"#��/%1�&�#= �&"-
'��=&�= A�;%% �#&(";#,��"''*�#, # ( �"�?��, !�'!(�#�(G$#+ ," �"��!,
@���#�(%&�= �&'��#&%;B'� �&"A#;B'"= #%�"�+#= /��#'#���"'#=. ��/�A-
'"= #%�"�+#= �A'"�(D#�"%&�= # ( '%!�&��*+ �#/��, �&'��=$#+�= ! !"&%<�-
�## (�;��'� �/#'�)'*+ (&#> I), �/'"!� �'" �($%�&�(%& �)%'B '%>��/�;D#-
&%;B'�% ��%�= (� &%)%'#% !���&!�<� >%�#�/" �>"�#�"'#1) # !�"1'% '%�&"-
A#;B'" (��?#";B'*1 �"'< ���A%1 '%�/'�!�"&'� �%'=%&�= >�# #,�%'%'##
���&"�" ��%�%''*+ "<�%<"?#1 �"�?��). � �;"A� !�'��;#/#���"''*+ �%�%1-
'*+ <�(>>"+ (&#> III) (�&"'"�;#�"%&�= �#�&%�" &�;%�"'&'*+ �&'�J%'#1 �
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�"A;#?" 6.1.1. �#>* >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* (���)
>�>(;=?#1 <�*,('�� # #+ ��'��'*% +"�"!&%�#�&#!#

��"�'#�"%�*%
>�!","&%;#

�&%>%'B #'/#-
�#/(";#,"?##
()"�&!�� �A#-
&"'#= (����)

�+�"'"
&%��#&��##

��%'" �#�&%-
�* #�>�;B,�-
�"'#= >���&-
�"'�&�"

���&"� <�(>-
>#����!

�"��%;%'#%
��;�/'=!"

��&�1)#�*%
>"�'*% ��=,#
Z"�"!&%�
�,"#��/%1-
�&�#1 �%D/(
);%'"�#
<�(>>* #
��?#";B'"=
�&�(!&(�"

I

�*��!"= (
���A%1

�A�%<� >�;"

� '%!�&��*+
�#/�� #

�&/%;B'*+
!"&%<��#1

���A%1

�%,�''"=, �
(�#;%'#%�
#'/#�#/("-

;#,"?##
()"�&!��

��%�%''*%
"���?#"?##

�"�?��
�A;#,# �"��!

� !���&!#1
>%�#�/ >��;%

�*+�/" #,
�*��/!��*+

'��
�&�(&�&�(G&

�<�%��#�-
'*1;

&%��#&��#-
";B'�%

/��#'#���"-
'#% ( �"��!;

#%�"�+#=
/��#'#���"-
'#= ( �"�?��

II

�*��!"= (
�"��! #

�&'��#&%;B-
'� '#,!"= (

�"�?��
� �,���;*+

�"��!
'%!�&��*+

�#/�� �
�%,�'

�",�'�D%'#=
�%,�''"=, �
(�#;%'#%�

"<�%<#���"'-
'��&#

()"�&!��
���&�=''*%
"���?#"?##

�"�?�� #
�"��!

� !���&!#1
>%�#�/ >��;%

�*+�/" #,
�*��/!��*+

'��
�&�(&�&�(G&

�<�'#�&#-
)%�!#1;

&%��#&��#-
";B'�%

/��#'#���"-
'#% ( �"��!;

#%�"�+#=
/��#'#��-

�"'#= (
�"�?��

III

#,!"= �
>�%/%;"+
�%�%1'�-

<�(>>���<�
()"�&!"

� �,���;*+
���A%1;

�<�"'#)%'"
�%,�'��

�",�'�D%-
'#=

�%,�''"=, �
(�#;%'#%�
#'/#�#/("-

;#,"?##
()"�&!��

�;"A�
!�'��;#/#-
���"''*%
�%�%1'*%

<�(>>*
�� /��&#D%-
'## >�;���1

,�%;��&#
(�;"A"=

@#;�>"&�#=)
��%�%''�-

�&"A#;B'*%
��%�%''�-
&�;%�"'&-

'*1;
��,�"�&'"=
#%�"�+#=;
��,��D'"
#%�"�+#=

/��#'#���"-
'#= ( �"�?��

IV

#,!"= �
>�%/%;"+
�%�%1'�-

<�(>>���<�
()"�&!"
� ��%+

�,���;*+ #
>�;(�,���-
;*+ );%'��
�%�%1'*+

<�(>>
�&�(&�&�(%&

�&�(!&(�#-
���"''*%
�%�%1'*%

<�(>>*

�&���)%''�%
(+���J�

�*�"D%''"=
@#;�>"&�#=)

�&"A#;B'*%

��;%�"'&-
'*1;

#%�"�+#=
��>�/)#'%-

'#= #
�"�>�%/%;%-
'#% >��%/%'-

)%�!#+
��;%1

�#>* ���
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>�#,'"!"�# ��,�"�&'�1 #%�"�+##, '� A%, �&)%&;#��<� �"�>�%/%;%'#= >��%-
/%')%�!#+ ��;%1. � �&�(!&(�#���"''*+ �%�%1'*+ <�(>>"+ (&#> IV) @���#-
�(%&�= #%�"�+#= ��>�/)#'%'#= � =�'*� ��,�"�&'*� ;#/#���"'#%�, �"�-
>�%/%;%'#%� >��%/%')%�!#+ ��;%1 # !��>%�"?#%1 �� �'�<#+ �@%�"+ /%=-
&%;B'��&#. ��;�D'%'#% ��?#";B'�1 ��<"'#,"?## ��>�=D%'� � /#@@%�%'-
?#"?#%1 �",�'�D%'#=: ( ���A%1-�/#'�)%! (&#> I) �",�'�D%'#%, @"!&#)%�-
!#, '#)%� '% ;#�#&#���"'�; � "<�%<"?#=+ (&#> II) �%>��/(!&#�'*1 (�>%+
�"�?�� � ,'")#&%;B'�1 �&%>%'# ,"�#�#& �& #+ ��?#";B'�<� �"'<"; � �%�%1-
'*+ <�(>>"+ (&#>* III # IV) �",�'�D"G&�= &�;B!� �,���;*% ���A#–��'��"-
&%;# �%�B#, &�</" !"! �",�'�D%'#% ��;�/'=!" >�/"�;%'�.

� �>�%/%;%''�� ��*�;% ��D'� <����#&B &"!D% � >�%%��&�%''��&# �%D-
/( �",'*�# &#>"�# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* # � ��,��D-
'*+ 7��;G?#�''*+ >�%�A�",��"'#=+ �A�"," D#,'# �#/" � ?%;��, ��=,"'-
'*+ � #,�%'%'#%� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*. ��/�A'*%
&�"'�@���"?## '% ,"�#�=& �& �"'<" &"!��'", # >���&�"'�&�%''�-7&�;�<#-
)%�!"= �&�(!&(�" >�>(;=?#1 A;#,!���/�&�%''*+ �#/�� (!"!, '">�#�%�, (
>%�)"'�! Meriones tamariscinus, M. meridianus, M. libycus, M. unguiculatus
#;# �(�!�� Marmota monax, M. flaviventris, M. olympus) ��D%& �&'��#&B�= !
�",'*� &#>"�. �� �'%'#G '%!�&��*+ #��;%/��"&%;%1 ('">�#�%�, Eibl-
Eibesfeldt, 1953), ��?#";B'(G ��<"'#,"?#G �#/��, '",*�"%�*+ (�;��'� �/#-
'�)'*�# (� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(��1 &#>" I), ��D'�
�"���"&�#�"&B !"! '"#A�;%% >�#�#&#�'(G. �;%/(= 7&�1 ;�<#!%, '"#A�;%%
�;�D'�1 �;%/(%& >�#,'"&B ��?#";B'(G ��<"'#,"?#G �#/�� � �%�%1'�-<�(>-
>��*� �A�",�� D#,'# (&#> IV).

�/%�B �* �>;�&'(G >�/+�/#� ! >��A;%�% 7��;G?## ��?#";B'��&#, &.%.
<�(>>���<� �A�"," D#,'#. ��#'#�"= �� �'#�"'#% ��%, #,;�D%''�% �*J%,
( <�*,('�� >�/ 7��;G?#%1 ��?#";B'��&# ��D'� >�'#�"&B >%�%+�/ �& (�-
;��'� �/#'�)'�<� ! �%�%1'�-<�(>>����( �A�",( D#,'#.

��?#�7!�;�<#)%�!#1 >�/+�/, /��#'#�(G$#1 � #��;%/��"'#=+ @%'�-
�%'" ��?#";B'��&#, >�/�",(�%�"%& >�#�! �'%J'#+ @"!&����, �>���A�&�(-
G$#+ <�(>>#���"'#G D#��&'*+ (Crook, 1970; Crook et al., 1976). � <�*,(-
'��, >� �'%'#G A�;BJ#'�&�" #��;%/��"&%;%1, ! &"!��*� �;%/(%&, >�%D/%
��%<�, �&'%�&# �<�"'#)%''�% �"�>�%/%;%'#% !�����*+ �%�(����, >�%�� +#$-
'#!�� # �>%?#";#,"?#G, ��=,"''(G � >%�%+�/�� ! >�/,%�'��( �A�",( D#,-
'# (Lovegrove, Wissel, 1988; Burda, 1990; Hoogland, 1995; Ebensperger, 1998).

� <�(>>���� �A�",% D#,'# <�*,('�� �A'"�(D#�"G&�= !"! >�;�D#&%;B-
'*%, &"! # �&�#?"&%;B'*% �&���'*. � >�,#&#�'*� ��D'� �&'%�&# A�;%%
7@@%!&#�'(G ,"$#&( �& +#$'#!��, � )"�&'��&#, A;"<�/"�= �>%?#@#)%�-
!#� �#<'";"� >�# #+ �A'"�(D%'##, !"!, '">�#�%�, ( '",%�'*+ A%;#)B#+
(Barash, 1973b; Armitage, 1981; Hoogland, 1981), # (�>%J'�% �*D#�"'#%
>�&���&�" A;"<�/"�= '"A��( A�;BJ%1 �"��* &%;" >%�%/ �"��%;%'#%�, >�%-
%��&�%''��&# �>*&" �,���;*+ ���A%1 # >%�%D#�"'#G '%A;"<�>�#=&'�<�
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�%,�'" � ���&"�% <�(>>* (Barash, 1974b; Armitage, 1981; Arnold, 1990). � >%-
�%)#�;%''��( ��D'� /�A"�#&B �,"#��>���$B �%D/( ��/�&�%''*�# ���-
A=�# ('">�#�%�, >�# �*!"��;#�"'## /%&%'*J%1), “'"�;%/��"'#%” ()"�&!"
�A#&"'#=, ,"'#�"%��<� );%'"�# �/'�1 �%�B#, # '%!�&��*% /�(<#% >�%#�(-
$%�&�" (Emlen, 1994). � '%<"&#�'*� �&���'"� �&'��=&�= �A��&�%'#% �'(&-
�#�#/���1 !�'!(�%'?## ," �%�(��* (�!;G)"= >"�&'%��� /;= �",�'�D%'#=)
# (�%;#)%'#% �#�!" �"�>���&�"'%'#= #'@%!?#1 # >"�",#&"�'*+ ,"A�;%�"-
'#1 (Hoogland, 1979; Van Vuren, 1996; Ebensperger, 1998).

� �"�!"+ ��?#�7!�;�<#)%�!�1 !�'?%>?## >�/�",(�%�"%&�=, )&� >%�%-
+�/ ! <�(>>����( �A�",( D#,'# ��($%�&�;=%&�= � &�� �;()"%, %�;# !��A#-
'"?#= @"!&����, A;"<�>�#=&�&�(G$#+ <�(>>#���"'#G, �A%�>%)#�"%& >�-
�*J%'#% #'/#�#/(";B'�1 >�#�>���A;%''��&# # (�>%J'�% �*D#�"'#%
���A%1 >�# �/'���%�%''�1 !��>%'�"?## �;#='#= '%<"&#�'*+ @"!&����.
�/'"!� /"D% �"�# ��'��"&%;# ��?#�7!�;�<#)%�!�<� >�/+�/" >�#,'"G&, )&�
>�# @���#���"'## ;GA�1 <�(>>* ���A%1 /%1�&�#% '%<"&#�'*+ @"!&����
>��=�;=%&�= ��",(, &�</" !"! &% #;# #'*% >�%#�($%�&�", � )"�&'��&#, !�;-
;%!&#�'"= ,"$#&" �& +#$'#!��, �*�"A"&*�"G&�= >�,/'%% � >��?%��% /;#-
&%;B'�1 7��;G?## (Crook, 1970; Crook et al., 1976). � 7&�� (��"&�#�"%&�=
;�<#)%�!"= ($%�A'��&B # �%&�/�;�<#)%�!"= �<�"'#)%''��&B ��?#�7!�;�-
<#)%�!�<� >�/+�/", ('#�%��";B'��&B !�&���<� �'�<#�# #��;%/��"&%;=�#
�&"�#&�= >�/ ���'%'#% %$% # � ��=,# � &%�, )&� �' '% �AU=�'=%&, >�)%�(
�'�<#% �#/* >�#�>��"A;#�"G&�= ! �+�/'*� 7!�;�<#)%�!#� (�;��#=� �",-
'*�# �>���A"�#, # >�)%�( ( '%!�&��*+ �#/�� @���#�(%&�= �/'�&#>'"=
��?#";B'"= �&�(!&(�" � �",'*+ 7!�;�<#)%�!#+ (�;��#=+. �'")#&%;B'*%
,"&�(/'%'#= ��,'#!"G& &"!D% >�# "'";#,% 7��;G?#�''*+ >�%/>��*;�!
�%�%1'�-<�(>>���<� �A�"," D#,'# (Emlen, 1994).

��>*&"%��= >��"'";#,#���"&B, '"�!�;B!� "/%!�"&%' ��?#�7!�;�<#)%�-
!#1 >�/+�/ >�# "'";#,% @%'��%'" ��?#";B'��&# <�*,('�� # @"!&���� %%
7��;G?##.

6.2.  W%$"��D '�-3D, '0�'�('"�#BP)- 2�#00)���%*)B
�'�(-F

� �"�!"+ ��?#�7!�;�<#)%�!�<� >�/+�/" �@���(;#���"'" #/%=, ��<;"�-
'� !�&���1 �",'*% �"�#"'&* ��?#";B'�1 �&�(!&(�* �&�"D"G& "/">&"?#G
�#/" ! �>�%/%;%''��( �"�>�%/%;%'#G !�����*+ �%�(���� # #+ �%,�''�1
/#'"�#!% (Crook, 1970; Crook et al., 1976). �"!"= ,"!�'��%�'��&B /%1�&�#-
&%;B'� >���;%D#�"%&�= ( �=/" �#/��. � !")%�&�% >�#�%�" ��D'� >�#�%�&#
�(�;#!�� Citellus beecheyi # C. lateralis, ( !�&��*+ �A'"�(D%'" >�;�D#-
&%;B'"= !���%;=?#= �%D/( ;�!";B'�1 >;�&'��&BG '"�%;%'#= # >;�&'��-
&BG &�"�='#�&�1 �"�&#&%;B'��&# (Edge, 1934; McKeever, 1964, ?#&. >� Armitage,
1981). 
�(<�1 >�#�%� >�!",*�"%&, )&� � >��%;%'#=+ ;%�'�<� �(�!", Marmota
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monax, �A;#,# !;%�%�'*+ >�;%1 >;�$"/B #'/#�#/(";B'*+ ()"�&!�� �%'B-
J%, " �&%>%'B #+ >%�%!�*�"'#= A�;BJ%, )%� � /�(<#+, �%'%% !���'*+, A#�-
&�>"+ (de Vos, Gillespie, 1960; Anthony, 1962). �A�",��"'#% �(;B&#<"�%�'*+
>��%;%'#1 D%;&�A�G+�<� �(�!", M. flaviventris, &"!D% ��=,*�"G& � �;#='#-
%� !������1 A",* (Johns, Armitage, 1979). �&# >�#�%�* >�!",*�"G&, )&�
�"�>�%/%;%'#% !�����*+ �%�(���� �;(D#& �/'#� #, @"!&����, �>���A�&�(-
G$#+ <�(>>#���"'#G (!�'?%'&�"?##) ���A%1 � >��%;%'#=+ <�*,('�� #;#,
�� ��=!�� �;()"%, (�%;#)%'#G �&%>%'# >%�%!�*�"'#= #+ ()"�&!�� �A#&"-
'#=.

|���#���"'#% "<�%<"?#1 ;�<#)%�!# ��D'� �AU=�'#&B &%�, )&� >#&"-
'#% ;%<!�/��&(>'�1, �A#;B'�1 # �*��!�!";��#1'�1 >#$%1, � )"�&'��&#,
�%�%'"�# #;# >;�/"�# �"�&%'#1, A;"<�>�#=&�&�(%&, ��->%��*+, ��%/;��(
�A�",( D#,'#, #, ��-�&��*+, (�%;#)%'#G �&%>%'# >%�%!�*�"'#= ()"�&!��
�A#&"'#=. �;"<�/"�= �&"A#;B'�1 !������1 A",% # �*��!�1 7'%�<%&#)%�-
!�1 ?%''��&# !����� @���#�(G&�= �&'��#&%;B'� >��&�=''*% "<�%<"?##
�,���;*+ �",'�>�;*+ ���A%1, >�#�%�* !�&��*+ ;%<!� '"1&# ��%/# �'�-
<#+ �*J%�#/'*+ <�*,('�� (��/* Apodemus, Clethrionomys, Gerbillus,
Meriones, Maxomys) # A%;#)B#+ (��/* Citellus, Sciurus, Xerus, Callosciurus,
Funambulus). �&%>%'B �&!�*&��&# A#�&�>�� '% =�;=%&�= �>�%/%;=G$#�
@"!&���� >�# @���#���"'## "<�%<"?#1, >��!�;B!( �'# �A�",(G&�= ( �#-
/��, �A#&"G$#+ !"! � �&%>=+ # >(�&*'=+ ('">�#�%�, >%�)"'!# # �(�;#!#),
&"! # � ;%�"+ # /�(<#+ ,"!�*&*+ A#�&�>"+ (�*J#, >�;%�!#, �'�<#% &��>#-
)%�!#% �#/* <�*,('��).

���#�� !�����*+ �%�(����, '" ��?#";B'(G ��<"'#,"?#G <�*,('��
�!",*�"G& �;#='#% # /�(<#% @"!&��*, �/'"!� �*);%'#&B #+ ��%/# �'�D%-
�&�" /�(<#+  '%>���&�. �!�;� 40 ;%& '","/ 
. �"�"J (Barash, 1974b) >�%/;�-
D#; <#>�&%,(, ��<;"�'� !�&���1 !;#�"&#)%�!#% (�;��#=, �<�"'#)#�"G$#%
/;#&%;B'��&B >%�#�/" '",%�'�1 "!&#�'��&#, �!",*�"G& �($%�&�%''�% �;#-
='#% '" ���!# �"��%;%'#= ��;�/'=!" # ��?#";B'(G ��<"'#,"?#G &�%+ �#-
/�� �%�%��"�%�#!"'�!#+ �(�!��: ( ;%�'�<� �(�!" M. monax, �&'��=$%<��= !
(�;��'� �/#'�)'*� �#/"�, '"D#���!" '"#A�;%% /;#&%;B'"= (/� 150 /'%1),
# ��;�/'=! 7&�<� �#/" �"��%;=%&�= � &%!($%� �%,�'% � ��,�"�&% '%�!�;B!#+
�%�=?%�; ( D%;&�A�G+�<� �(�!" M. flaviventris '"D#���!" !���)% (70-100
/'%1), # ��;�/*% ���A# �"��%;=G&�= '" �&���� <�/( D#,'#, " ( �;#�>#!�-
!�<� �(�!" M. olympus, ( !�&���<� �A�",(G&�= '"#A�;%% !�'��;#/#���"'-
'*% �%�%1'*% <�(>>*, >%�#�/ '",%�'�1 "!&#�'��&# �"�*1 !���&!#1 (40-70
/'%1), # ��;�/'=! �"��%;=%&�= '" &�%&B%� <�/( D#,'#. �&" <#>�&%," A*;"
>���%�%'" '" /�(+ >�>(;=?#=+ D%;&�A�G+�<� �(�!", M. flaviventris, >��%;%-
'#= !�&���<� �"�>�;"<";#�B � �",'*+ !;#�"&#)%�!#+ (�;��#=+ — '" �*��-
&"+ 2900 # 3400 � '"/ (���'%� ���= (Armitage, 1977). ���;%/��"'#% >�!","-
;�, )&� � >��%;%'#=+ M. flaviventris '" �*��&% 3400 � /;#&%;B'��&B >%�#�/"
'"D#���!# A*;" �&�;B D% !���&!�1, !"! � >�>(;=?#=+ M. olympus, �/'"!�
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&%�>* ���&" /%&%'*J%1 � 7&#+ >��%;%'#=+ �!",";#�B A�;%% �*��!#�#, )%�
'" �*��&% 2900 �, " '% '"�A���&, !"! ��D'� A*;� �D#/"&B &%��%&#)%�!#.
�"!#� �A�",��, <#>�&%,", �*/�#'(&"= 
. �"�"J%�, '% '"J;" ���%<� >�/-
&�%�D/%'#=. �&�& >�#�%� '"<;=/'� ��#/%&%;B�&�(%&, )&�, !",";��B A*, ;�<#-
)%�!# �>�;'% �A��'��"''"= <#>�&%,", �AU=�'=G$"= �;#='#% �'%J'%1 ��%-
/* '" ��?#";B'(G ��<"'#,"?#G A;#,!���/�&�%''*+ �#/��, �!",*�"%&�=
'%���&�=&%;B'�1, %�;# >�/�%�<"%&�= ���&�%&�&�(G$%1 >���%�!% '" �",'*+
>�>(;=?#=+ �/'�<� �#/", '"+�/=$#+�= >�/ �;#='#%� &%+ D% �'%J'#+ @"!&�-
���.

%&, �/'"!�, '#!"!#+ ���'%'#1, )&� ! '"#A�;%% ��?#";B'*� ��%/# '"-
,%�'*+ A%;#)B#+ �&'��=&�= �#/* � !�(>'*�# �",�%�"�# &%;", '#,!�1 �!�-
���&BG ���&" # !���&!#� �%,�'�� '",%�'�1 "!&#�'��&#. �%�%1'�-<�(>-
>���1 �A�", D#,'# +"�"!&%�%' # /;= /�(<#+ !�(>'*+ <�*,('��, �A#&"G-
$#+ !"! � �&!�*&*+, &"! # ,"!�*&*+ A#�&�>"+: �'/"&�" (Ondatra zibethicus),
A�A�* (Castor fiber, C. canadensis), �=/ >�%/�&"�#&%;%1 &�#A*
Hystricomorpha, �&;#)"G$#+�= ,'")#&%;B'*�# �",�%�"�# &%;" (Hystrix
indica, Dolichotis patagonum, Lagidium peruanum, Lagostomus maximus).
��;"<"G&, )&� ( !�(>'*+ <�*,('�� @���#���"'#% �%�%1'*+ <�(>> >�%-
/�>�%/%;%'� �%/;%''*� �",�#&#%� /%&%'*J%1, '% �>���A'*+ ! �"���&�-
=&%;B'��( �($%�&���"'#G � �"''%� ��,�"�&% # >�&��( �*'(D/%''*+ /;#-
&%;B'�% ��%�= ��&"�"&B�= ��%�&% � ���A=�#-��/#&%;=�# (Barash, 1974b;
Arnold, 1990).

� �#/�� � �%;!#�# �",�%�"�# &%;" # �*��!�1 �!����&BG ���&" >�%/-
>��*;!# �%�%1'�-<�(>>���<� �A�"," D#,'# '% �&�;B �/'�,'")'*, # � ��=-
,# � 7&#� �@���(;#���"'� '%�!�;B!� <#>�&%,, �AU=�'=G$#+ @���#���"-
'#% �%�%1'*+ <�(>>. � )"�&'��&#, �*�!","'� >�%/>�;�D%'#%, )&� �%�%1-
'*% <�(>>* �A�",(G&�= � (�;��#=+ '%/��&"&!" A;"<�>�#=&'*+ /;= �#/"
�%�& �A#&"'#= >�# #+ ��,"#)'�� �"�>�%/%;%'##, " &"!D% >�# '%,'")#-
&%;B'�� >�%��% +#$'#!�� (Hoogland, 1981). ��;"<"G& &"!D%, )&� �%�%1-
'*% <�(>>* ��<(& ��,'#!"&B � (�;��#=+ D%�&!�<� �<�"'#)%'#= ��,��D'�-
�&# (�>%J'�<� �",�'�D%'#= � �"''%� ��,�"�&% (Emlen, 1994). �=/ #��;%-
/��"&%;%1 �!;�'=%&�= ! &��(, )&� �%�%1'�-<�(>>����( �A�",( D#,'# �>�-
��A�&�(%& >�#�>���A;%'#% �#/" ! �&'��#&%;B'� �/'���/'�1 # �&"A#;B'�1
��%/% � A%/'*�# !�����*�# �%�(��"�#: � 7&#+ (�;��#=+ '#,!"= >;�&'��&B
>�>(;=?## ,"&�(/'=%& >�#�! >�;��*+ >"�&'%���, # >�7&��( �&"'��#&�=
�*<�/'*� �A�",��"'#% >��&�=''*+ >"�, /"G$#+ '")";� ��'�<"�'*� �%-
�B=� (Carter, Getz, 1993; Getz, Carter, 1996; Getz, McGuire, 1997). � 7&�1
<#>�&%,* %�&B A�;%% �"''%% # �"�J#�%''�% &�;!��"'#% (Slobodchifoff, 1984),
��<;"�'� !�&����( �A�",��"'#% ��'�<"�'*+ #;# >�;#<#'#)%�!#+ �%�%1-
'*+ <�(>> ,"�#�#& �& �A#;#= # �"�>�%/%;%'#= !�����*+ �%�(����. ���;%-
/'#% ��D'� �?%'#�"&B >� /��&(>'��&# (�A#;B'*% #;# �!(/'*%) # �"�>�%/%-
;%'#G (�"�'��%�'��( #;# ��,"#)'��(). ��# ��,"#)'�� �"�>�%/%;%'##
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�A#;B'*+ !����� ��,'#!"G& >�%/>��*;!# ! �A�",��"'#G �%�%1'*+ <�(>>
� �/'#� �"�?�� # '%�!�;B!#�# �"�!"�#; >�# �"�'��%�'�� �"�>�%/%;%-
'## �!(/'*+ !����� �A�",(G&�= ��'�<"�'*% >"�*. ��<#!" ,/%�B &"!��":
>�# �A#;B'*+ # ��,"#)'� �"�>�%/%;%''*+ !�����*+ �%�(��"+ �/#'�)'*%
�"�?* # �"�!# '% �>���A'* �+�"'=&B ()"�&!# �A#&"'#=, �A%�>%)#�"G$#%
#+ '%�A+�/#�*� !�;#)%�&��� !���", >�7&��( �'# �*'(D/%'* �AU%/#'=&B�=
� <�(>>* /;= !�;;%!&#�'�1 �+�"'* ()"�&!�� �A#&"'#=. � /�(<�1 �&���'*,
%�;# �!(/'*% !�����*% �%�(��* �"�>�%/%;%'* �"�'��%�'�, &� '" �<�"'#-
)%''�� ()"�&!% �A#&"'#= #+ +�"&"%& ;#JB /;= >"�* �,���;*+ ���A%1 # �&'�-
�#&%;B'� �";�)#�;%''�<� >�&���&�", >�7&��( � 7&#+ (�;��#=+ �*D#�"G&
&�;B!� ��'�<"�'*% �%�B#. ��# �"�'��%�'�� �"�>�%/%;%'## �&'��#&%;B-
'� �A#;B'*+ !����� ��+�"'=G&�= (�;��#=, A;"<�>�#=&�&�(G$#% �A�",��"-
'#G ��'�<"�'*+ >"�, >��!�;B!( !�'!(�%'?#= ," �%�(��* /��&"&�)'� �*-
��!" >�# �&�(&�&�## '%�A+�/#���&# � !�;;%!&#�'�1 ,"$#&% ()"�&!�� �A#&"-
'#=. ��# ��,"#)'�� �"�>�%/%;%'## �!(/'*+ !����� ��,'#!"G& (�;��#=,
�>&#�";B'*% /;= �($%�&���"'#= �%�%1'*+ <�(>> � '%�!�;B!#�# �"�!"�#,
%�;# �A#;#% !����� '% �'#D"%&�= /� (���'=, >�# !�&���� �*D#�"'#% �#/"
�&"'��#&�= '%��,��D'*�. � ��D";%'#G, �)%'B �;�D'� /�!","&B '";#)#%
>�#)#''�-�;%/�&�%''�1 ��=,# (" '% >���&� !���%;=?##!) �%D/( �"�>�%/%-
;%'#%� # !")%�&��� !�����*+ �%�(����, � �/'�1 �&���'*, # �&�"&%<#%1
#�>�;B,��"'#= >���&�"'�&�" # �",�'�D%'#=, � /�(<�1 �&���'*. � ��=,# �
7&#� �@���(;#���"''"= �*J% <#>�&%," >�!" '% '"+�/#& (A%/#&%;B'*+ >�/-
&�%�D/%'#1.

|���#���"'#G �%�%1'*+ <�(>>, >�-�#/#���(, �>���A�&�(%& # >%�%-
+�/ ! >�/,%�'��( �A�",( D#,'#, >�# !�&���� �($%�&�%''� >��*J"G&�=
7'%�<%&#)%�!#% ,"&�"&* '" /�A*�"'#% !���". � 7&#+ (�;��#=+ �*D#�"G&
�#/* �� �&�(!&(�#���"''*�# �%�%1'*�# <�(>>"�#, � !�&��*+ �*&B% >�/-
,%�'*+ !���('#!"?#1 # /��&"�!" !���" �A;%<)"G&�= A;"<�/"�= !��>%�"-
?## /%=&%;B'��&# �'�<#+ ���A%1 (Burda, 1990; Ebensperger, 1998;
Smorkatcheva, 2003; ����!")%�", 2007). ��<(�%'&"?#=, >�#��/#�"= �
>�;B,( 7&�1 <#>�&%,*, /��&"&�)'� (A%/#&%;B'" # >�,��;=%& �/%;"&B A�;%%
J#��!�% �A�A$%'#%: �%�%1'�-<�(>>����( �A�",( D#,'# �>���A�&�(G&
(�;��#=, >�# !�&��*+ >��*J%'#% >�#�>���A;%''��&# # (�>%J'�% �*D#-
�"'#% <�(>>#����! (=�%�%1'*+ <�(>>) /��&#<"%&�= ," �)%& !��>%�"?##
(�#;#1 >�# /�A*�"'## !���", " &"!D% � /�(<#+ �#/"+ /%=&%;B'��&#: �*-
&B% '�� # >�/,%�'*+ !���('#!"?#1, @(�"D#���"'##, �+�"'% &%��#&��##,
���>#&"'## >�&���&�". �'%J'#% (�;��#= >�# 7&�� ��<(& A*&B �",'*�#,
'� &"!#�#, )&� ���A#-�/#'�)!# '% ��<(& (�>%J'� !�'!(�#���"&B � <�(>-
>"�#, � !�&��*+ /;= �*>�;'%'#= &�(/�%�!#+ >��?%���� �AU%/#'=G&�=
(�#;#= �'�<#+ ���A%1. ��/�A'*% <�(>>* ��<(& A*&B &�;B!� �%�%1'*�#,
>��!�;B!( /;= !��>%�"?## '%�A+�/#�" ��?#";B'"= ��<"'#,"?#= � �#�&%��1
&�;%�"'&'*+ �,"#���&'�J%'#1 # #%�"�+#)%�!�1 �&�(!&(��1, >�/"�;=G$%1
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#;#, >� !�"1'%1 �%�%, �'#D"G$%1 /� �#'#�(�" >��=�;%'#= �'(&�#�#/�-
��1 "<�%��##. �"! >�!",*�"G& �"&%�#";*, #,;�D%''*% <;"�% 5, !��>%�"?#=
� �",;#)'*+ @���"+ /%=&%;B'��&# J#��!� �",�#&" >�"!&#)%�!# ( ��%+ �#-
/�� �� �&�(!&(�#���"''*�# # /%1�&�#&%;B'� #%�"�+#)%�!# ��<"'#,��"'-
'*�# �%�%1'*�# <�(>>"�#. � /�(<�1 �&���'*, !"! >�!",*�"G& ����%�%'-
'*% #��;%/��"'#=, >%�%+�/ ! >�/,%�'��( �A�",( D#,'# �>���A�&�(%& (�-
;�D'%'#G ��?#";B'�1 ��<"'#,"?## &�;B!� &%+ �#/��, ( !�&��*+ �($%�&�(-
G& ! 7&��( �>�%/%;%''*% >�%/>��*;!#, ('"�;%/��"''*% �& >�%/!��*+ @���
(����!")%�", 2007).

�&"!, >%�%+�/ ! �%�%1'�-<�(>>����( �A�",( D#,'# ( <�*,('�� ��($%-
�&�;=%&�= >�/ �;#='#%� �'�<#+ @"!&����, � &�� )#�;% &%+, !�&��*% '% ��=,"-
'* � >�=�*� ��,/%1�&�#%� ��%/* �A#&"'#=, # 7&� �A�&�=&%;B�&�� � &�(/��
��)%&"%&�= � ��?#�7!�;�<#)%�!#� >�/+�/��. �;%/(%&, >�%D/% ��%<�, >��'#&B,
)&� '")";� �;�D'*� �%�%1'*� <�(>>"� /"G& �%�%1'*% >"�*, # >��)'*%
>"�'*% ��=,# ��,'#!"G& &�;B!� >�# (�;��## >�/"�;%'#= "<�%��#�'��&# �
�&'�J%'#=+ �%D/( >�;��*�# >"�&'%�"�#, �&�;B &#>#)'�1 /;= (�;��'� �/#-
'�)'*+ �#/��. ��,'#!"%& ,"!�'��%�'*1 ��>���: !"!��* D% �'%J'#% (�;��#=
#;# #'*% @"!&��*, �A%�>%)#�"G$#% >�/"�;%'#% "<�%��#�'��&# >"�&'%��� #
�>���A�&�(G$#% (!�%>;%'#G >"�'*+ ��=,%1? � �"�!"+ ��?#�7!�;�<#)%�!�-
<� >�/+�/" �'=&'�<� �&�%&" '" 7&�& ��>��� >�!" '% '"1/%'�.

6.3. ���$')�%,C*D- �-E%*)9�D '�/)%,)9%/))

��'��*�"=�B '" �%,(;B&"&"+ #��;%/��"'#1, >���%/%''*+ � >��;%/'#%
/�" /%�=&#;%&#= '" �=/% �#/�� >&#? # �;%!�>#&"G$#+, ��D'� /%;"&B '%-
!�&��*% >�%/>�;�D%'#= � ��,��D'*+ >��%/%')%�!#+ # @#,#�;�<#)%�!#+
�%+"'#,�"+, �>���A�&�(G$#+ >�/"�;%'#G �'(&�#�#/���1 "<�%��#�'��&#
# @���#���"'#G >��)'*+ >"�'*+ ��=,%1.

� )"�&'��&#, (�&"'��;%'�, )&� +"�"!&%� �,"#��/%1�&�#1 �%D/( >�;�-
�*�# >"�&'%�"�# ("<�%��#�'*1 ;#A� &�;%�"'&'*1) � ,'")#&%;B'�1 �&%>%-
'# �>�%/%;=%&�= (���'%� &%�&��&%��'" � !���# �"�?�� # /#'"�#!�1 %<�
�%!�%?## � �%>��/(!&#�'*1 >%�#�/: ( �#/�� � A%�>��=/�)'�1 �#�&%��1
�>"�#�"'#= (>���#�!(#&%&) #;# >�;#<#'#%1 �*��!#1 (���%'B �%!�%?##
&%�&��&%��'" >�//%�D#�"%&�= '" >��&=D%'## ��%<� �%,�'" �",�'�D%'#=,
# 7&#� �AU=�'=%&�= �*��!"= )"�&�&" "<�%��#�'*+ !�'&"!&�� �%D/( '#�#,
" &"!D% �%D/( �",'�>�;*�# >"�&'%�"�#; ( �#/�� � ��'�<"�'*�# >"�"�#
�&�%)"%&�= ;#JB !�"&!���%�%''�% >��*J%'#% �%!�%?## &%�&��&%��'",
>�#(��)%''�% ! >%�#�/( �>"�#�"'#1, >�7&��( (���%'B "<�%��#�'��&# �"�-
?�� �&'��#&%;B'� '#,�!, " �,"#���&'�J%'#= �%D/( >�;��*�# >"�&'%�"-
�# �&;#)"G&�= &�;%�"'&'��&BG # �#��;GA#%� (Crews, Moore, 1986;
Wingfield et al., 1990). ����% &�<�, �A'"�(D#�"%&�= �&�#?"&%;B'"= !���%;=-
?#= �%D/( (���'%� �%!�%?## &%�&��&%��'" # >��=�;%'#%� ,"A�&* � >�&��-
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�&�% ( �"�?�� (Brown et al., 1995; Clark et al., 1992, 1997; Clark, Galef, 2001).
Z�&= ��/#&%;B�!�% >��%/%'#% �%<(;#�(%&�= �'�<#�# <����'"�#, � &�� )#�;%
7�&�"/#�;��, �",�>�%��#'��, >��;"!&#'�� # �!�#&�?#'�� (Wynne-
Edwards, 2001), &%�&��&%��' #<�"%& '"#A�;%% ,"�%&'(G ��;B � �%<(;=?##
�,"#���&'�J%'#1 �%D/( >�;��*�# >"�&'%�"�#, " &"!D% �%D/( ���A=�#-
��/#&%;=�# # #+ >�&���&���.

����%'B �%!�%?## &%�&��&%��'" ( �"�?�� ,"�#�#& �& �'�<#+ @"!&�-
��� #, � >%��(G �)%�%/B, �& '"�;%/�&�%''��&#, >�7&��( � >�>(;=?##
;GA�<� �#/" >�#�(&�&�(G& ���A# !"! � �*��!#�, &"! # '#,!#� (���'%�
�%!�%?## >�;��*+ �&%��#/��. ���#�� '"�;%/�&�%''��&#, '" �%!�%?#G
&%�&��&%��'" �;#=G& # /�(<#% @"!&��*. � #��;%/��"'#=+ '" ��'<�;B�-
!�1 >%�)"'!%, M. unguiculatus, >�!","'�, )&� #'/#�#/(";B'*1 (���%'B
�%!�%?## &%�&��&%��'" ,"�#�#&, � )"�&'��&#, �& ���A%''��&%1 �'(&�#(&-
��A'�<� �",�#&#= /%&%'*J%1: ( 7�A�#�'�� �"�?��, !�&��*% �"�>�;"<"-
G&�= � �"&!% �%D/( 7�A�#�'"�# &�<� D% >�;", �%!�%?#= &%�&��&%��'"
�*J%, )%� ( &%+, )&� �"�>�;"<"G&�= �%D/( 7�A�#�'"�# �"��! (Clark et
al., 1992). ����%'B �%!�%?## &%�&��&%��'" ( �"�?�� /��&#<"%& >#!" � ��,-
�"�&% 3–4 �%�=?%�, " ,"&%� �($%�&�%''� �'#D"%&�= (Probst, 1987); >"�";-
;%;B'� � 7&#� ( ���A%1 7&�<� >�;" ��,�"�&"%& >��=�;%'#% ,"A�&* � >�-
&���&�% (Clark, Galef, 2001).

�"!#� �A�",��, �A'"�(D#�"%&�= =�'"= �,"#����=,B �%D/( (���'%�
�%!�%?## >�;��*+ �&%��#/��, �&%>%'BG "<�%��#�'��&# ! >�;��*� >"�&'%-
�"� (!�&��(G ��D'� �"���"&�#�"&B � !")%�&�% �/'�<� #, >�!","&%;%1 >��)-
'��&# >"�'*+ ��=,%1) # >��=�;%'#%� ��/#&%;B�!�1 ,"A�&*: )%� '#D% �%!-
�%?#= &%�&��&%��'" ( �"�?��, &%� �'# A�;%% �#��;GA#�* � �&'�J%'#=+ �
�"�!"�# # "!&#�'%% >��=�;=G& ,"A�&( � /%&%'*J"+. �?%'!" +"�"!&%�" �,"-
#��/%1�&�#1 �%D/( ���A=�#-��/#&%;=�# # #+ /#@@%�%'?#���"''�<� �!;"-
/" � �*�"$#�"'#% >�&���&�" (���A%''� ( �"�?��) ��D%& #�%&B !;G)%��%
,'")%'#% /;= >�'#�"'#= >��!�#�";B'*+ �%+"'#,���, �>���A�&�(G$#+
(!�%>;%'#G ��?#";B'*+ ��=,%1 # @���#���"'#G �%�%1'*+ <�(>>.

#D% >�#�%/%'� !�"&!�% #,;�D%'#% �%,(;B&"&�� #��;%/��"'#= ��/#-
&%;B�!�<� >��%/%'#= )%&*�%+ �#/�� <�*,('�� (������, 2004�) � >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(��1, �&'��=$%1�= ! )%&*�%� �",'*� &#-
>"�: Cricetulus migratorius (&#> I), Clethrionomys rutilus (&#> II), Microtus
arvalis (&#> III) # Lasiopodomys brandti (&#> IV). �,�%�&'�, )&� ,"A�&" �
>�&���&�% ( <�*,('�� ��D%& A*&B !"! >�=��1 (!���;%'#%, �A�<�%�"'#% #
�*;#,*�"'#% /%&%'*J%1), &"! # !���%''�1 (<'%,/��&��%'#% # /��&"�!"
!���" � <'%,/�). 
;= �?%'!# >��)'��&# >"�'*+ ��=,%1 # >�=��<� ��/#-
&%;B�!�<� �!;"/" #�>�;B,��"'* &"!#% >�!","&%;#, !"! �(��"�'�% ��%�=
'"+�D/%'#= ���A%1-��/#&%;%1 � <'%,/% # >��/�;D#&%;B'��&B �,"#�'*+
)#�&�!, " &"!D% /;#&%;B'��&B �*;#,*�"'#= /%&%'*J%1. ���&�%&�&�(G$#%
!�;#)%�&�%''*% �?%'!# >�#�%/%'* � &"A;#?% 6.3.1.
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� �%��<� +��=)!", C. migratorius, ,"A�&( � /%&%'*J"+ >��=�;=G& &�;B!�
�"�!#, "<�%��#�'� �%"<#�(G$#% '" �"�?��, >�#A;#D"G$#+�= ! <'%,/(. �&�
!"�"%&�= >"�'*+ ��=,%1, &� �'# �<�"'#)#�"G&�= ;#JB �>"�#�"'#%� �"�?��
# �"��! � >%�#�/ �",�'�D%'#=. � ��=,# � 7&#� '# ����%�&'�% '"+�D/%'#%
���A%1-��/#&%;%1 � <'%,/%, '# �,"#�'*% )#�&!# ( 7&�<� �#/" '% ,"�%<#�&�#-
���"'*. �;%/��"&%;B'�, >"�'*% ��=,# ( �%��<� +��=)!" �;%/(%& >�#,'"&B
'"#�%'%% >��)'*�# � �"���"&�#�"%��� �=/( �#/��.

� &�%+ (!","''*+ �*J% �#/�� >�;%��! >"�'*% ��=,# A�;%% >��)'*%, �
)%� ��D'� �(/#&B +�&= A* >� &��(, )&� �"�?* # �"�!# ��<(& �/'���%�%'-
'� '"+�/#&B�= � <'%,/%, " �"�?*, ! &��( D%, >�#'#�"G& ()"�&#% � ,"A�&% �
>�&���&�%. "�=/( � 7&#�, �A'"�(D#�"G&�= �($%�&�%''*% �%D�#/��*%
�",;#)#=, &%�'� ��=,"''*% � &#>�� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!-
&(�*. � !�"�'�1 >�;%�!#, C. rutilus, � >=&# >"�"+ #, /%�=&# �"�?* #,A%<"-
;# '"+�/#&B�= � �/'�� <'%,/% � �"�!�1 # /%&%'*J"�#. � ��&";B'*+ >"�"+
�'# >%�#�/#)%�!# �A�<�%�";# /%&%'*J%1 � <'%,/% # #,�%/!" �*;#,*�";#
#+. � ��%/'%�, �"�?* # �"�!# C. rutilus ����%�&'� >����/#;# � <'%,/% �

�"A;#?" 6.3.1. ��;#)%�&�%''*% >�!","&%;# (M±m, ," 1 )"� '"A;G/%'#1),
+"�"!&%�#,(G$#% �,"#��/%1�&�#= �%D/( ���A=�#-��/#&%;=�# # #+ /#@-
@%�%'?#���"''*1 �!;"/ � ,"A�&( � >�&���&�%, ( )%&*�%+ �#/�� <�*,('��
� �",'*�# &#>"�# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* (���)

�#> ���, �#/, ��%�= �(��"�'"= ��%�= �(��"�'"=
>�;,  )#�;� ����%�&'�<� >��/�;D#- '"+�D/%'#= >��/�;D#&%;B-
���A%1 (n)  '"+�D/%'#= &%;B'��&B � <'%,/% '��&B �*;#-

���A%1-  )#�&�! !"D/�<� ,*�"'#=
��/#&%;%1 >"�&'%�" #, ��/#&%;%1  /%&%'*J%1

� <'%,/% (�#')  (�%!)  (�#')  (�%!)

I. Cricetulus
migratorius 0
�"�!# (n=10) 0 37.3±3.0 78.4±13.1
II. Clethrionomys
rutilus 14.5±4.9
�"�!# (n=10) 4.6±2.9 44.6±1.9 92.0±10.0
�"�?* (n=10) 4.2±1.4 18.6±6.3 10.1±4.4
III. Microtus
arvalis 39.6±3.1
�"�!# (n=11) 2.9±0.9 49.1±1.7 110.1±14.1
�"�?* (n=11) 6.0±1.6 46.9±2.8 30.5±4.8
IV. Lasiopodomys
brandti 50.6±1.5
�"�!# (n=8) 9.3±2.3 53.1±1.3 81.7±13.1
�"�?* (n=8) 16.1±3.6 56.1±0.7 38.6±9.2
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/%&%'*J"�# ,'")#&%;B'� �%'BJ% ��%�%'#, )%� ��/#&%;B�!#% >"�* M.
arvalis # L. brandti (&"A;. 6.3.1). � ���G �)%�%/B, ( M. arvalis 7&�& >�!","-
&%;B A*; /��&��%�'� '#D%, )%� ( L. brandti. �(��"�'�% ��%�= )#�&�! >"�&-
'%�" � �%�%1'*+ >"�"+ C. rutilus # M. arvalis A*;� >�#A;#,#&%;B'� �"�-
'*� # /��&��%�'� A�;%% '#,!#�, )%� � �%�%1'*+ >"�"+ L. brandti. �&�
!"�"%&�= >��/�;D#&%;B'��&# �*;#,*�"'#= /%&%'*J%1, &� ( �"��! ��%+
)%&*�%+ �#/�� /��&��%�'*+ �",;#)#1 '% �A'"�(D%'�. ">��&#�, �"�?*
>�;%��!, �%/($#+ �%�%1'�-<�(>>���1 �A�", D#,'# (M. arvalis, L. brandti)
�*;#,*�";# /%&%'*J%1 /��&��%�'� /�;BJ%, )%� �"�?* C. rutilus.

�%,(;B&"&* >���%/%''�<� #��;%/��"'#= >�,��;=G& �/%;"&B �;%/(G$#%
�*��/*. ��->%��*+, � �"���"&�#�"%��� �=/( �#/�� >�# >%�%+�/% �& &#>"
I ! &#>( IV �A'"�(D#�"%&�= �&)%&;#�"= &%'/%'?#= (!�%>;%'#= >"�'*+ ��=-
,%1 �%D/( >�;��*�# >"�&'%�"�#, >��=�;=G$"=�= � (�%;#)%'## ��%�%'#
#+ ����%�&'�<� >�%A*�"'#= � <'%,/%, " &"!D% � ��,�"�&"'## >��/�;D#-
&%;B'��&# �,"#�'*+ )#�&�!. ��-�&��*+, >��=�;=%&�= '% �%'%% �&)%&;#�"=
&%'/%'?#= (�#;%'#= ,"A�&* � >�&���&�%, >�#)%�, <;"�'*� �A�",��, ," �)%&
(�%;#)%'#= ��/#&%;B�!�<� �!;"/" �"�?��, !�&��*1 �&�(&�&�(%& ( C.
migratorius (&#> I), �#'#�";%' ( C. rutilus (&#> II) # �"!�#�";%' ( L. brandti
(&#> IV). ����!(>'*1 ��/#&%;B�!#1 �!;"/, �?%'#�"%�*1 >� >��/�;D#-
&%;B'��&# '"+�D/%'#= ���A%1-��/#&%;%1 � <'%,/% # <�(�#'<" /%&%'*J%1,
�#'#�";%' ( �/#'�)'*+ �#/�� (&#> I) # �"!�#�";%' ( �#/�� � �%�%1'�-
<�(>>��*� �A�",�� D#,'# (&#> IV). � ?%;��, >�=��1 ��/#&%;B�!#1 �!;"/
��=,"' � �",;#)'*�# @���"�# &"!&#;B'�1 �&#�(;=?## /%&%'*J%1 (�!(-
)#�"'#% � '#�# � <'%,/% # >%�#�/#)%�!#1 <�(�#'<), # 7&" �&#�(;=?#= &"!-
D% (�#;#�"%&�= � ��"�'#�"%��� �=/( �#/��.

�!�>%�#�%'&";B'*% #��;%/��"'#= /"G& ��'��"'#= >�;"<"&B, )&� &"!-
&#;B'"= �&#�(;=?#= �A%�>%)#�"%& @���#���"'#% �&%�%�&#>" >��%/%'#= �
>��*J%''�1 ��/#&%;B�!�1 ,"A�&�1, !�&��*1 ��D%& >%�%/"�"&B�= �& ��/#-
&%;%1 >�&���&�( # ,"!�%>;=&B�= � )%�%/% >�!�;%'#1. ��/&�%�D/%'#%� &��(
�;(D"& �%,(;B&"&* 7!�>%�#�%'&�� >� >%�%!�%�&'��( �*!"��;#�"'#G �*-
��/!�� ( /�(+ �#/�� >�;%��!, Microtus ochrogaster # M. pennsylvanicus
(McGuire, 1988). � >�%�#1'�1 >�;%�!#, M. ochrogaster, ,"A�&( � /%&%'*-
J"+ >��=�;=G& �A" ��/#&%;=, " ( >%'�#;B�"'�!�1, M. pennsylvanicus, —
#�!;G)#&%;B'� �"�!#. �"�?* M. pennsylvanicus, �*!���;%''*% �%�%1'*-
�# >"�"�# M. ochrogaster, �>��;%/�&�## >��=�;=;# >��*J%''(G ,"A�&( �
��A�&�%''*+ /%&%'*J"+. � /�(<�� #��;%/��"'## ��"�'#�";# /�% >�>(;=-
?## M. ochrogaster — � J&"&"+ �;;#'�1� # �"',"� (Roberts et al., 1998). �
A�;%% �(+#+ (�;��#=+ �"',"�" ( >�%�#1'�1 >�;%�!# �A'"�(D%'* '% ��'�-
<"�'*%, " >�;#<"�'*% �%�%1'*% <�(>>* � �%'%% (�&�1)#�*�# >"�'*�#
��=,=�#, �;"A� �*�"D%''�1 @#;�>"&�#%1 ��;�/'=!" # >�'#D%''�1 ��/#-
&%;B�!�1 ,"A�&�1 ( �"�?��. �!�>%�#�%'&* � >%�%!�%�&'*� �*!"��;#�"'#-
%� /%&%'*J%1 >"�"�#, �A�",��"''*�# ���A=�# #, �",'*+ >�>(;=?#1, >�-
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!",";#, )&� “<#A�#/'*%” /%&%'*J# '"�;%/(G& >��%/%')%�!#% +"�"!&%�#�-
&#!# �"�?�� � >��*J%''�1 ,"A�&�1 � >�&���&�%.

��!","&%;B'� &"!D%, )&� ( �A$%�&�%''�1 >�;%�!#, M. socialis, >��*-
J%''"= ,"A�&" � >�&���&�%, +"�"!&%�'"= /;= ���A%1, #�%G$#+ �>*& �*-
!"��;#�"'#= '%�!�;B!#+ �*��/!��, >��=�;=%&�= '% ( �"��!, " ( �"�?��,
>�#)%� '"#A�;%% �($%�&�%''*% �",;#)#= �A'"�(D#�"G&�=, �>=&B-&"!#,
>� &"!��( >�!","&%;G, !"! <�(�#'< /%&%'*J%1 (Anisimova, Gromov, 2006).

�"!#� �A�",��, /�>�;'#&%;B'"= &"!&#;B'"= �&#�(;=?#= /%&%'*J%1 '"
�"''#+ �&"/#=+ >��&'"&";B'�<� �",�#&#= ��D%& >�#��/#&B ! �($%�&�%'-
'*� #,�%'%'#=� � #+ >��%/%'## >� /��&#D%'## >�;���1 ,�%;��&#, # 7&#
#,�%'%'#= � '"#A�;BJ%1 �&%>%'# >��=�;=G&�= ( �"�?��. ��,'#!"%& ,"!�-
'��%�'*1 ��>���: !"! >��;#=%& '" >��%/%'#% >�&���&�" #�!(��&�%''�%
�'#D%'#% &"!&#;B'�1 �&#�(;=?##, '">�#�%�, >�# �&�"/!% �"�?��, ( �#-
/�� � �%�%1'�-<�(>>��*� �A�",�� D#,'#?

�&�%& '" 7&�& ��>��� A*; >�;()%' � 7!�>%�#�%'&"+ � �%�%1'*�# >"�"-
�# �A*!'��%''�1 >�;%�!# � ;"A��"&��'*+ (�;��#=+ (������, 2008, � >%-
)"&#). 
;= >���%/%'#= 7!�>%�#�%'&�� A*;# >�/�A�"'* >"�* '%��/�&�%'-
'*+ ���A%1 � ��,�"�&% 2.5–3 �%�=?%�, �*!"��;#�"G$#% >%��*% �*��/!#.
�/'( <�(>>( (!�'&��;B, 12 >"�) ���&"�;=;# >"�* ���A%1, �*�"$%''*+ �
>�;'*+ �%�%1'*+ <�(>>"+ (� /�(�= ���A=�#-��/#&%;=�#). 
�(<(G <�(>-
>( (�>*&, 12 >"�) ���&"�;=;# ���A#, �*�"$#�"%�*% � '%>�;'*+ �%�%1'*+
<�(>>"+ (A%, �,���;�<� �"�?") � &�%+ >�!�;%'#=+ (/;= (�#;%'#= ��,��D-
'�<� 7@@%!&" '" >��%/%'#% /%&%'*J%1). ���;%/(G$#% '"A;G/%'#= >�!"-
,";#, )&� �"�?* &�%&B%<� >�!�;%'#=, �*�"$%''*% � '%>�;'*+ �%�%1'*+
<�(>>"+ (�>*&), ,'")#&%;B'� �%D% # �%'%% >��/�;D#&%;B'� )#�&#;# �"-
��!, " &"!D% >����/#;# � <'%,/%, �A�<�%�"= /%&%'*J%1, ,'")#&%;B'� �%'B-
J% ��%�%'# >� ��"�'%'#G � !�'&��;%�. �"!#� �A�",��, #�!(��&�%''�%
�'#D%'#% &"!&#;B'�1 �&#�(;=?## /%&%'*J%1 �� �&���'* �,���;*+ �"�-
?�� >�#��/#& ! �($%�&�%''*� #,�%'%'#=� � >��%/%'## >�&��!�� &�<� D%
>�;" >� /��&#D%'## #�# >�;���1 ,�%;��&#. � �"��! >�/�A'�<� 7@@%!&"
'% �A'"�(D%'�, # 7&�, � �/'�1 �&���'*, ��D'� �AU=�'#&B ,'")#&%;B'� A�;%%
�*�"D%''*� !�'�%��"&#,��� �"&%�#'�!�<� >��%/%'#=, '" @���#���"'#%
!�&���<� �;"A� �;#=G& �'%J'#% @"!&��*, '�, � /�(<�1 �&���'*, — �($%-
�&�%''� �%'BJ#� �;#='#%� �"�?�� '" @���#���"'#% ��/#&%;B�!�<� >�-
�%/%'#= �"��!. ��#�(&�&�#% �"�?" '% =�;=%&�= '%�A+�/#�*� (�;��#%�
/;= �",�#&#= '���";B'�<� �"&%�#'�!�<� #'�&#'!&", # 7&� /�!",*�"%&�=, �
)"�&'��&#, &%�, )&� ( >�/"�;=G$%<� A�;BJ#'�&�" �#/�� <�*,('�� ,"A�&(
� >�&���&�% >��=�;=G& #�!;G)#&%;B'� �"�!#. ���%�J%''� #'"= �#&("-
?#= �!;"/*�"%&�= ( �"�?��: /;= @���#���"'#= ��/#&%;B�!�<� >��%/%'#=,
��=,"''�<� � >�=��1 ,"A�&�1 � >�&���&�% ( ���A%1 7&�<� >�;", >�#�(&-
�&�#% � �%�B% �,���;�<� �"�?" =�;=%&�= !�"1'% �"D'*� # '%�A+�/#�*�
(�;��#%�. � >��!�;B!( �;#='#% �"�?" >��=�;=%&�= � &"!#+ @���"+ >��%/%-
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'#=, !"! �!()#�"'#% � /%&%'*J"�# # <�(�#'< (�*;#,*�"'#%), #�%''� &"!-
&#;B'(G �&#�(;=?#G ��D'� �"���"&�#�"&B � !")%�&�% >��!�#�";B'�<�
�%+"'#,�" ��?#";#,"?##, �A%�>%)#�"G$%<� @���#���"'#% >��)'*+ >"�-
'*+ ��=,%1 # �&%�%�&#>" >��%/%'#= “,"A�&;#�*+ �&?��”, �&�;B +"�"!&%�'�<�
/;= �'�<#+ �#/�� <�*,('�� � �%�%1'�-<�(>>��*� �A�",�� D#,'#. �&�&
�%+"'#,�, >�-�#/#���(, #<�"%& �"D'(G ��;B � 7��;G?## ��?#";B'��&#
(&.%. >%�%+�/" ! �%�%1'�-<�(>>����( �A�",( D#,'#) ( <�*,('��.

�'")%'#% &"!&#;B'�1 �&#�(;=?## � 7��;G?## ��?#";B'��&# <�*,('��
%$% >�%/�&�#& �?%'#&B, /;= )%<� &�%A(G&�= /�>�;'#&%;B'*% #��;%/��"-
'#=. �%��>%!&#�'*� �;%/(%& >�#,'"&B # /%&";B'�% #,()%'#% <����'";B-
'*+ �%+"'#,��� ��/#&%;B�!�<� >��%/%'#=, &%�'� ��=,"''�<� � @���#��-
�"'#%� >��)'*+ ��?#";B'*+ ��=,%1 � ���A$%�&�"+ <�*,('��

6.4.  ��/)%,C*%+ '�-3% ) @��,B/)+ '-�-F*�-2�#00���2�
�(�%9% X)9*) # 2�D9#*��

�'�<#% ����%�%''*% #��;%/��"&%;# >�#+�/=& ! (A%D/%'#G, )&� @��-
�#���"'#% �;�D'*+ @��� ��?#";B'�<� >��%/%'#=, �"�'� !"! # �A�",��"-
'#% �&�(!&(�#���"''*+ �%�%1'*+ <�(>> <�*,('��, >��#�+�/#& >�/ �;#=-
'#%� '% &�;B!� 7!�;�<#)%�!#+ @"!&����, '� # ��?#";B'�1 ��%/*, >�/ !�-
&���1 >�/�",(�%�"%&�= '%>���%/�&�%''�% ��?#";B'�% �!�(D%'#% — >�-
;��*% >"�&'%�*, ��/�&�%''*% ���A# # A;#D"1J#% ���%/#. �;#='#% ��?#-
";B'�1 ��%/* ��D%& A*&B >�=�*� — )%�%, "<�%��#�'*% #;# �#��;GA#-
�*% �,"#��/%1�&�#= � ���A=�# ���%<� �#/", #;# �>���%/��"''*� — )%�%,
,">"+��*% �%&!# # �;%/* D#,'%/%=&%;B'��&# ����/#)%1.

%!�&��*% "�&��* (��;B?�"' # /�., 1994; ��>��, �"A���!#1, 2005),
�"���"&�#�"G$#% ��?#";B'(G ��%/( !"! "�&�'��'(G )"�&B �'%J'%1 ��%-
/* # !"! �"���&�=&%;B'*1 7��;G?#�''*1 @"!&��, �AU=�'=G& @���#���"-
'#% �",'*+ �"�#"'&�� ��?#";B'�1 ��<"'#,"?## >�#�>���A;%'#%� ���A%1
! >�%��( ��?#";B'�<� /"�;%'#=, #;#, #'*�# �;��"�#, ! �",;#)'�1 >;�&-
'��&# ��?#";B'�1 ��%/*, >�/ !�&���1 �'# >�/�",(�%�"G& “'">�=D%''��&B
�#<'";B'�<� A#�;�<#)%�!�<� >�;= …, /�>�;'%''(G >�=�*�# �,"#��/%1-
�&�#=�# >"�&'%���” (��>��, �"A���!#1, 2005). ��/�",(�%�"%&�= &"!D%,
)&� ( '"#A�;%% ��?#";B'*+ �#/�� >;�&'��&B ��?#";B'�1 ��%/* /�;D'"
A*&B �*��!�1, " ( '%��?#";B'*+ ((�;��'� �/#'�)'*+) — '#,!�1 (��;B?-
�"' # /�., 1994).

�%��>%!&#�'��&B &"!�<� >�/+�/" ! "'";#,( 7��;G?## ��?#";B'��&#
<�*,('�� >�%/�&"�;=%&�= ���'#&%;B'�1. ��%D/% ��%<�, �;%/(%& �&�%&#&B,
)&� %<� "�&��* (��;B?�"' # /�., 1994) '% >�#��/=& '#!"!#+ �?%'�! >;�&-
'��&# ��?#";B'�1 ��%/*, >�7&��( '% >�'=&'�, '" )%� ��'��"'� (&�%�D/%-
'#% � �($%�&�%''*+ �%D�#/��*+ �",;#)#=+ >� 7&��( >�!","&%;G. ��;%%
&�<�, �?%'#&B >;�&'��&B ��?#";B'�1 ��%/*, #�+�/= #, >�#�%/%''�<� �*J%
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�>�%/%;%'#=, '% >�%/�&"�;=%&�= ��,��D'*�. “">�=D%''��&B” �#<'";B'�-
<� A#�;�<#)%�!�<� >�;= ("(���, 1973), �%&�/#!" �?%'!# !�&���1 >�!" %$%
'% �",�"A�&"'", # )"�&�&" >�=�*+ �,"#��/%1�&�#1 �%D/( ���A=�# � %�&%-
�&�%''*+ <�(>>#���!"+ ,"�#�=& �& �'�D%�&�" '%!�'&��;#�(%�*+ �'%J'#+
@"!&���� — �%,�'" <�/", >�<�/'*+ (�;��#1, ��%�%'# �(&�!, ;�!";B'�1 >;�&-
'��&# >�>(;=?## # �'�<#+ /�(<#+. ��;%/�&�#% 7&�<� !���%!&'�% ��"�'%'#%
/"''*+, >�;()%''*+ � �",'*+ (�;��#=+, �!",*�"%&�= '%��,��D'*� /"D%
/;= >�%/�&"�#&%;%1 �/'�<� �#/". ����% &�<�, � >�%/;"<"%��� >�/+�/% #<'�-
�#�(%&�= +"�"!&%� �,"#��/%1�&�#1 >"�&'%��� (�#��;GA#�*1, '%1&�";B'*1
;#A� "<�%��#�'*1), !�&��*1 �;#=%& '" ��?#";B'*% �&'�J%'#= � ,'")#&%;B-
'� A�;BJ%1 �&%>%'#, )%� )"�&�&" >�=�*+ !�'&"!&��.

��=/ ;# ��D%& A*&B >%��>%!&#�'*� # /�(<�1 >�/+�/, ��'��"''*1 '"
"'";#,% #�!;G)#&%;B'� )"�&'*+ >��=�;%'#1 ��?#";B'�1 ��<"'#,"?##,
'">�#�%�, (>��=/�)%''��&# #;# #,A#�"&%;B'��&# �%D>�;��*+ ��=,%1,
!�&��*� >�#/"%&�= �%/($%% ,'")%'#% � 7��;G?#�''�� ��?#�<%'%,%, � �&-
�*�% �& /�(<#+ %% +"�"!&%�#�&#! (�"A���!#1 # /�., 2007). ��&��* 7&�<�
#��;%/��"'#= >�!",";#, )&� ( /�(+ �#/�� >%�)"'�!, �%/($#+ �/#'�)'*1
(Psammomys obesus) # �%�%1'�-<�(>>���1 �A�", D#,'# (Rhombomys
opimus), �A'"�(D#�"%&�= �+�/�&�� � �#�&%�% ��?#�-�%!�(";B'*+ �&'�J%-
'#1, !�&��(G ��D'� �+"�"!&%�#,��"&B !"! ��?#";B'"= >�;#<#'#=, ��'�-
�"''"= '" (�&�1)#�*+ #,A#�"&%;B'*+ ��=,=+ �%D/( >��&�=''*�# >�;�-
�*�# >"�&'%�"�# (+�&= !�%>��&B 7&#+ ��=,%1 �",;#)'": �;"A"= ( P. obesus
# �#;B'"= ( R. opimus).

�A,��*, >�#�%/%''*% � <;"�"+ 2, 3, 4 # 5, >�,��;=G& �/%;"&B �>�;'%
�>�%/%;%''*1 �*��/, )&� >�/�A'�% �+�/�&�� � �#�&%�% ��?#�-�%!�(";B-
'*+ �&'�J%'#1 �($%�&�(%& ( �'�<#+ �#/�� � �",'*�# &#>"�# >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*. ">�#�%�, >�#,'"!# ��'�<"�## �A'"-
�(D#�"G&�= '% &�;B!� ( �#/�� � �%�%1'�-<�(>>��*� �A�",�� D#,'# (&#>*
III # IV), '� &"!D% # ��%/# (�;��'� �/#'�)'*+ �#/�� (&#> I) � @���% >�%�-
/���'�<"�'*+ #;# !�",#��'�<"�'*+ ��=,%1 (!"!, '">�#�%�, ( Microtus
oeconomus #;# Arvicola terrestris). ��&"&#, >�# /%&";B'�� �"����&�%'##
�� �'�<#+ �;()"=+ �!",*�"%&�=, )&� ��'�<"�#= +"�"!&%�#,(%&, �!��%%, �#-
�&%�( ��?#";B'*+ �&'�J%'#1, '%D%;# �#�&%�( �>"�#�"'#=.

��D'� >��&"�#&B ��>��� � >�#)#'"+ �($%�&���"'#= &"!�<� �+�/�&�"
#;# @"!&��"+, !�&��*% 7&��( �>���A�&�(G&, '� ��=/ ;# >�# 7&�� '"1/%&-
�= (/��;%&���#&%;B'�% �AU=�'%'#% �",'*+ >(&%1 7��;G?#�''�<� �",�#-
&#= �#/��, !�&���%, � !�'%)'�� #&�<%, >�#��/#& ! @���#���"'#G >�;=�-
'*+ #;# �/#'"!��*+ ��?#";B'*+ �&�(!&(�. ��)'� &"! D% !�"1'% '%(A%-
/#&%;B'�1 >�%/�&"�;=%&�= &�)!" ,�%'#= �*J%(>��='(&*+ "�&���� (�"-
A���!#1 # /�., 2007), >�;"<"G$#+, )&� �AU%/#'%'#G �"�?�� # �"��! P.
obesus '" �/'�1 '��% >�%>=&�&�(%& !�'!(�%'?#= ," �<�"'#)%''*% >#-
$%�*% �%�(��*.
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" �"��� /%;%, >�#)#'* 7&�<� =�;%'#= <��",/� A�;%% <;(A�!#, # ,/%�B
�;%/(%& ,"/"&B�= /�(<#� ��>�����: >�)%�( ��%/# �;%!�>#&"G$#+, #, � )"-
�&'��&#, <�*,('��, >�%�A;"/"G& �#/* � (�;��'�-�/#'�)'*� �A�",�� D#,-
'# (&.%. �� �;"A*�# >"�'*�# ��=,=�#), ���&"�;=G$#% A�;%% 90% �& #+ �A-
$%<� )#�;"? �%/B �'�<#% #, '#+ '% =�;=G&�= (,!#�# >#$%�*�# �>%?#";#-
�&"�#, !"! P. obesus, # '% #�>*&*�"G& ��&��<� '%/��&"&!" � !�����*+ �%-
�(��"+. �;%/��"&%;B'�, �;"A��&B >"�'*+ ��=,%1 &�(/'� �AU=�'#&B �A��&�%'-
'�1 �'(&�#�#/���1 !�'!(�%'?#%1 ," !���". � &��( D%, !"! >�!","'� �*J%,
�($%�&�(G& <#>�&%,*, �AU=�'=G$#% @���#���"'#% ��'�<"�'*+ >"� #�%'-
'� �;#='#%� (�;��#1 ��%/* � A%/'*�# !�����*�# �%�(��"�#.

� ��>���% �A 7��;G?## ��?#";B'��&# <�*,('�� A�;%% >;�/�&���'*�,
'" ��1 �,<;=/, >�%/�&"�;=%&�= >�/+�/, ��'��"''*1 '" ��"�'%'## A",��*+
+"�"!&%�#�&#! >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*. �"&%�#";*,
#,;�D%''*% � <;"�"+ 2–5, >�!",*�"G&, )&� >�# ��"�'#&%;B'�� "'";#,% >��-
�&�"'�&�%''�1 �&�(!&(�* 7;%�%'&"�'*+ <�(>>#����! ��D'� � �*��!�1
�&%>%'BG �%��=&'��&# >�%/�!",*�"&B ���A%''��&# ��?#";B'�1 ��<"'#,"-
?## �#/". �"!#% >�!","&%;#, !"! �&%>%'B >���&�"'�&�%''�1 �%<�%<"?##
���A%1 # +"�"!&%� ��?#";B'*+ �,"#��/%1�&�#1 (� )"�&'��&#, ���&'�J%-
'#% �#��;GA#�*+ # "<�%��#�'*+ !�'&"!&��), #+ "�#��%&�#= # �=/ /�(-
<#+, ��<(& �;(D#&B �AU%!&#�'�1 #, ! &��( D%, �>�;'% !���%!&'�1 �?%'!�1
��?#";B'�1 ��%/* (#;#, /�(<#�# �;��"�#, �A�"," D#,'# �#/").

#D%, � !")%�&�% >�#�%�", >�#�%/%'* �%,(;B&"&* �'�<��%�'�<� �&"-
&#�&#)%�!�<� "'";#," >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* >��%;%-
'#1 ���B�# '"#A�;%% #,()%''*+ "�&���� �#/��, � &�� )#�;% J%�&# �#/��
>%�)"'�! (Gerbillus perpallidus, Meriones meridianus, M. libycus, M.
tamariscinus, M. unguiculatus, P. obesus) # /�(+ �#/�� >�;%��! (Microtus
socialis, Lasiopodomys brandti). �%�%)#�;%''*% �#/* ��"�'#�";# >� 10
>�!","&%;=� (&"A;. 6.4.1): �%;#)#'* ���� � /#"/"+ �"�?�� � �%>��/(!-
&#�'*1 (1) # '%�%>��/(!&#�'*1 (2) >%�#�/*, " &"!D% � /#"/"+ �",'�>�-
;*+ ���A%1 (3), �,���;*+ # ��;�/*+ ���A%1 (4) # '%>�;���,�%;*+ ���A%1
(5) � �%>��/(!&#�'*1 >%�#�/; (6) /�;= "<�%��#�'*+ �,"#��/%1�&�#1 # (7)
#+ "�#��%&�#= � /#"/"+ �"�?��; /�;= "<�'#�&#)%�!#+ �,"#��/%1�&�#1,
#'#?##���"''*+ �"�?"�# (8) # �"�!"�# (9) � �",'�>�;*+ /#"/"+; (10)
��,�"�& �"��%;%'#= ��;�/'=!" (� '%/%;=+).


;= �&"&#�&#)%�!�1 �A�"A�&!# /"''*+ #�>�;B,��"' �/#' #, �%&�/��
�'�<��%�'�1 �&"&#�&#!# — @"!&��'*1 "'";#, <;"�'*+ !��>�'%'&. �%,(;B-
&"&* �&"&#�&#)%�!#+ �"�)%&�� >�%/�&"�;%'* '" �#�. 6.4.1.

�"�>�%/%;%'#% �#/�� '" >;��!��&# >��%!?#1 /�(+ <;"�'*+ @"!&����
(1 # 2), �AU=�'=G$#+ 81.5% #,�%')#���&# ��%+ >"�"�%&���, >�,��;=%&
�*/%;#&B &�# ��'��'*+ !;"�&%�": (1) �#/* � �#�&%��1 �A���A;%''*+ #'-
/#�#/(";B'*+ ()"�&!��, =�!� �*�"D%''*� "'&"<�'#,��� � �&'�J%'#=+
�%D/( �,���;*�# ���A=�# �/'�<� >�;", �*��!#� (���'%� "<�'#�&#)%�-
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�"A;#?" 6.4.1. ��%/'#% ,'")%'#= !�;#)%�&�%''*+ >�!","&%;%1, #�>�;B,��"'-
'*+ /;= ��"�'#&%;B'�<� "'";#," �*A���! �%&�/�� <;"�'*+ !��>�'%'&

�#/* ��;#)%�&�%''*% >�!","&%;# *

1 2 3 4 5 6 7 8 9 10

M. unguicu-
latus 0.88 0.87 0.55 0.58 0.57 0.97 0.60 0.23 0.19 40

M. tamarisci-
nus 0.96 0.88 0.68 0.80 0.85 0.98 0.95 0.76 0.96 5

M. meridianus 0.70 0.70 0.70 0.81 0.71 0.71 0.95 0.36 0.80 6

M. libycus 0.63 0.67 0.65 0.75 0.60 0.68 0.95 0.17 0.22 10

G. perpallidus 0.97 0.82 0.80 0.86 0.84 0.86 0.62 0.32 0.84 5

L. brandti 0.95 0.95 0.65 0.68 0.65 0.89 0.60 0.23 0.13 30

M. socialis 0.87 0.87 0.66 0.73 0.70 0.98 0.59 0.19 0.36 8

P. obesus 0.99 0.89 0.86 0.85 0.85 0.90 0.60 0.70 0.24 5

* ��. >�=�'%'#= � &%!�&%.

!#+ �,"#��/%1�&�#1 �%D/( �",'�>�;*�# >"�&'%�"�# # �"''#� �"��%;%'#-
%� ��;�/'=!" (G. perpallidus, M. tamariscinus, P. obesus); (2) �#/* � �#�&%-
��1 "<�%<"?#1 #'/#�#/(";B'*+ ()"�&!�� (M. meridianus) # �;"A� !�'��;#-
/#���"''*�# �%�%1'*�# <�(>>"�# (M. libycus), ( !�&��*+ �&'��#&%;B'�
'#,!" /�;= "<�%��#�'*+ !�'&"!&�� �%D/( �/'�>�;*�# >"�&'%�"�#, �*��!"
�&%>%'B �#&(";#,"?## �,"#��/%1�&�#1 # +���J� �*�"D%'" #%�"�+#= /��#-
'#���"'#= ��%/# �"�?��; (3) �#/* � �#�&%��1 �+�"'=%�*+ �%�%1'�-<�(>-
>��*+ &%��#&��#1 # �&���)%''*� �"��%;%'#%� ��;�/'=!" (M. socialis, L.
brandti, M. unguiculatus). ����&�"'�&�%''�-7&�;�<#)%�!"= �&�(!&(�" >��%-
;%'#1 !�"�'�+���&�1 >%�)"'!# (M. libycus) >� �'�<#� >�!","&%;=� �+�/'"
� &"!���1 ( �A$%�&�%''�1 >�;%�!# (M. socialis), # >��%!?## 7&�1 >"�* �#-
/�� '" <��#,�'&";B'(G ��B (@"!&�� 1) �)%'B A;#,!#, �/'"!� >%��*1 �#/
�&;#)"%&�= �& �&���<� A�;BJ%1 ;"A#;B'��&BG �#�&%�* #�>�;B,��"'#= >��-
�&�"'�&�" # #%�"�+#%1 /��#'#���"'#= ��%/# �"�?��. �%�&#!";B'"= ��B
(@"!&�� 2) �&�"D"%& (�%;#)%'#% "�#��%&�## "<�'#�&#)%�!#+ �,"#��/%1-
�&�#1, # >� 7&��( >�!","&%;G M. libycus �A;#D"%&�= � M. meridianus. �
�%,(;B&"&% �A" �#/" �!",*�"G&�= � �/'�� !;"�&%�%. ���#,�'&";B'"= ��B
(@"!&�� 1) �&�"D"%& >��)'��&B >"�'*+ ��=,%1, # �A$%�&�%''"= >�;%�!" (M.
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socialis) >� 7&��( >�!","&%;G �($%�&�%''� (�&(>"%& ��'<�;B�!�1 >%�)"'-
!% (M. unguiculatus), '� ��% D% A%��>��'� �&'��#&�= ! !;"�&%�( �#/�� �
�%�%1'�-<�(>>��*� �A�",�� D#,'#.

|"!&��'*1 "'";#, >�,��;=%&, � �/'�1 �&���'*, '"/%D'� /#@@%�%'?#-
���"&B �#/* � �",'*�# &#>"�# >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�*, ", � /�(<�1 �&���'*, /"%& ��'��( /;= >�%/>�;�D%'#1 � �%��=&'*+ >(-
&=+ �&"'��;%'#= # �",�#&#= �",;#)'*+ @��� ��?#";B'�1 ��<"'#,"?## (
<�*,('��. �" #�+�/'(G @���( ��D'� >�#'=&B �#�&%�( �A���A;%''*+ #'-
/#�#/(";B'*+ ()"�&!�� ���A%1, �,"#��/%1�&�#= !�&��*+, �'% ,"�#�#���-
&# �& >�;" >"�&'%���, !"! >�"�#;�, "<�%��#�'*. �'#D%'#% "<�%��#�'��&#
(� >%��(G �)%�%/B — �%D/( >�;��*�# >"�&'%�"�#) �>���A�&�(%& �A�",�-
�"'#G �%�%1'*+ >"� # �%�%1'*+ <�(>> � �&���)%''*� �"��%;%'#%� ��-
;�/'=!" (�&�%;!" �/�;B <��#,�'&";B'�1 ��# >��%!?##). ��%'BJ%'#% �&%-
>%'# >���&�"'�&�%''�1 �%<�%<"?## �,���;*+ ���A%1 A;"<�/"�= >��*J%-
'#G &�;%�"'&'��&# �,"#���&'�J%'#1 ��,/"%& >�%/>��*;!# /;= @���#-
���"'#= "<�%<"?#1 (�&�%;!", '">�"�;%''"= >�/ (<;�� ��%�+). ��,��D%' #
&�%&#1 >(&B — (!�%>;%'#% >"�'*+ ��=,%1 �%D/( >�;��*�# >"�&'%�"�# �
"<�%<"?#=+, � �%,(;B&"&% )%<� &"!D% ��D%& >��#�+�/#&B @���#���"'#%
�%�%1'*+ <�(>> (�&�%;!", #,�A�"D%''"= J&�#+��*�# ;#'#=�#). ��#�%/%'-
'"= �+%�" >�!",*�"%&, )&� (�;�D'%'#% ��?#";B'�1 ��<"'#,"?## # @���#-

�#�. 6.4.1. �"�>�%/%;%'#% >��%!?#1 ���B�# �#/�� <�*,('�� '" >;��!��&# /�(+
<;"�'*+ @"!&����. ��&";B'*% >�=�'%'#= � &%!�&%.
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���"'#% /�(+ &#>�� 7;%�%'&"�'*+ �'(&�#>�>(;=?#�''*+ <�(>>#����! <�*-
,('�� ("<�%<"?#1 �,���;*+ ���A%1 # �%�%1'*+ <�(>>) ��D%& >��#�+�/#&B
�",'*�# >(&=�#.

��'!�%&'*% �%+"'#,�* %�&%�&�%''�<� �&A��" ��<(& A*&B �",;#)'*-
�#, �/'"!� �'# '%#,�%''� ��=,"'* � (!�%>;%'#%� >"�'*+ ��=,%1 # @��-
�#���"'#%� #%�"�+#)%�!�1 �&�(!&(�*, A(/B &� #%�"�+#= /��#'#���"'#=
��%/# �"�?��, !�'!(�#�(G$#+ ," �"��! � "<�%<"?#=+, #;# ��,�"�&'"= #%�"�-
+#= (#%�"�+#= ��>�/)#'%'#=) � �%�%1'*+ <�(>>"+. �"D'� &"!D% >�'#�"&B,
)&� #,�%'%'#% ��'��'*+ >"�"�%&��� >���&�"'�&�%''�-7&�;�<#)%�!�1
�&�(!&(�* � >��?%��% 7��;G?#�''*+ >�%�A�",��"'#1 >��#�+�/#& '% �!")-
!��A�",'�, " >��&%>%''�, # ! &��( D% � '%�/#'"!���1 �!����&BG � �",'*+
&"!��'��#)%�!#+ <�(>>"+.

��"'�@���"?#= >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* ( '%!�&��*+
�#/�� �>�;'% ��,��D'" � '"�&�=$%% ��%�=, >��!�;B!( 7��;G?#�''*1 >��-
?%�� '%>�%�*�%'. ��%''� 7&#� ��D'� �AU=�'#&B �($%�&���"'#% >%�%+�/-
'*+ (>���%D(&�)'*+) �"�#"'&�� >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(-
�*, !�&��"= ( �=/" �#/�� %$% '% �@���#���";"�B �!�')"&%;B'�, )&�A* >�;-
'��&BG ���&�%&�&���"&B &��( #;# #'��( &#>(. � !")%�&�% >�#�%�" ��D'�
>�#�%�&# +��=)!" �7�>A%;;" (Phodopus campbelli) # >(J#�&�+���&�<� +��=-
!" ((eotoma cinerea), ( !�&��*+ � (�;��#=+ '#,!�1 >;�&'��&# '"�%;%'#= #;#
>�# '%/��&"&!% �>&#�";B'*+ /;= ,"�%;%'#= A#�&�>�� ��,'#!"G& �&'��#&%;B-
'� (�&�1)#�*% "���?#"?## �"�?�� � �"�!"�# (�#&("?#=, �+�/'"= � /'%�'�1
>%�)"'!�1, P. obesus, '� >�/ �;#='#%� #'*+ @"!&����). ����% &�<�, ( �"�?��
+��=)!" �7�>A%;;" � '%��;% �&�%)%'� >��=�;%'#% ��/#&%;B�!�<� >��%/%-
'#=, )&� '% ���1�&�%''� (�;��'� �/#'�)'*� �#/"�. �&� >�,��;=%& �"���"&-
�#�"&B >���&�"'�&�%''�-7&�;�<#)%�!(G �&�(!&(�( >�>(;=?#1 (!","''*+
�#/�� !"! >%�%+�/'*1 �"�#"'& �& &#>" I ! &#>( III, +"�"!&%�'��( /;= �#/�� ��
�;"A� !�'��;#/#���"''*�# �%�%1'*�# <�(>>"�#. �#> III, � ���G �)%�%/B,
&"!D% ��D'� �"���"&�#�"&B !"! >���%D(&�)'*1 �"�#"'& �%D/( I # IV &#>"-
�#, � �/'�1 �&���'*, # �%D/( II # IV &#>"�#, � /�(<�1 �&���'*. �&� ���A%''�
'"<;=/'� /%��'�&�#�(%& �"�>�;�D%'#% >��%!?#1 �#/�� '" �#�. 6.4.1, </%, �
)"�&'��&#, !�"�'�+���&"= >%�)"'!", M. libycus, >� �=/( >�#,'"!�� �A;#D"%&-
�= � >�;(/%''�1 >%�)"'!�1, M. meridianus (� ��'��'��, A;"<�/"�= ,'")#&%;B-
'�1 "�#��%&�## �,"#��/%1�&�#1 �%D/( �"�?"�# # �A�",��"'#G ,#����)-
'*+ "<�%<"?#1), " >� /�(<#� >�#,'"!"� ,"'#�"%& >���%D(&�)'�% >�;�D%-
'#% (%�;# ��"�'#�"&B >��%!?## '" ��B @"!&��" 1) �%D/( �A$%�&�%''�1 >�-
;%�!�1, M. socialis, # >�;%�!�1 ��"'/&", L. brandti (/;= ��%+ &�%+ �#/�� +"�"!&%-
�%' �%�%1'�-<�(>>���1 �A�", D#,'#). ����%D(&�)'*% �"�#"'&* >���&�"'-
�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* �A'"�(D#�"G&�= # ( /�(<#+ �#/��, !�"&-
!#% �)%�!# !�&��*+ >�#�%/%'* � <;"�"+ 2, 3, 4 # 5.

�&�(&�&�#% &�)'*+ !�;#)%�&�%''*+ /"''*+, ��A�"''*+ >� %/#'�1 �%&�-
/#!%, '% >�,��;=%& >���%�&# @"!&��'*1 "'";#, >���&�"'�&�%''�-7&�;�<#-
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)%�!�1 �&�(!&(�* ( ��%+, � &�1 #;# #'�1 �&%>%'# #,()%''*+, �#/�� <�*,(-
'��. �/'"!� >���%/%''�% '"�# ��"�'%'#% >�!",*�"%&, )&� 7��;G?#�''"=
&�"'�@���"?#= >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�*, ��=,"''"= �
>%�%+�/�� �& �#�&%�* �A���A;%''*+ #'/#�#/(";B'*+ ()"�&!�� ! �#�&%�%
�%�%1'�-<�(>>��*+ &%��#&��##, ��($%�&�;=%&�= �",'*�# >(&=�#.

��%�&% � &%�, ����%�%''*% 7!�>%�#�%'&";B'*% #��;%/��"'#= >�,��-
;=G& (&�%�D/"&B, )&� 7��;G?#�''"= &�"'�@���"?#= >���&�"'�&�%''�-
7&�;�<#)%�!�1 �&�(!&(�* ��D%& >��#�+�/#&B '% &�;B!� � (!","''�� '"-
>�"�;%'## (�& &#>" I ! &#>( IV), '� # � �A�"&'�� >��=/!%, � >%�%+�/�� �&
�%�%1'�-<�(>>���<� ! (�;��'� �/#'�)'��( �A�",( D#,'#, %�;# 7&��(
�>���A�&�(G& #,�%'%'#= (�;��#1 �($%�&���"'#= �#/" (;#A� #'*% @"!-
&��*) # %�&%�&�%''*1 �&A��. � >�;B,( 7&�<� ��#/%&%;B�&�(G&, � )"�&'�-
�&#, �%,(;B&"&* ��"�'#&%;B'�<� #��;%/��"'#= ��/#&%;B�!�<� >��%/%'#=
<�*,('�� �%�%1�&�"  Cricetidae (������, 2007). �>#�"=�B '" &"!�% >�%/-
>�;�D%'#%, �($%�&���"'#% (�&�1)#�*+ #,A#�"&%;B'*+ ��=,%1 �%D/(
>�;��*�# >"�&'%�"�# ( /'%�'�1 >%�)"'!# (P. obesus), � )%� >��=�;=%&�=
�+�/�&�� � A�;BJ�1 >%�)"'!�1 (R. opimus), ��D'� �AU=�'#&B &%�, )&�
/;= �A$%<� >�%/!" 7&#+ /�(+ �#/��, >�-�#/#���(, A*; +"�"!&%�%' �%-
�%1'�-<�(>>���1 �A�", D#,'#. ��,/'%%, � �%,(;B&"&% 7��;G?#�''�1 /#-
�%�<%'?##, A�;BJ"= >%�)"'!", �A���A#�J#�B � �"���&�=&%;B'*1 �#/,
��+�"'#;" )%�&* �%�%1'�-<�(>>���1 ��<"'#,"?##, " /'%�'"=, � �#;( '%-
#,�%�&'*+ >�!" >�#)#', >%�%J;" ! (�;��'� �/#'�)'��( �A�",( D#,'# �
'%!�&��*�# "&"�#�&#)%�!#�# )%�&"�#, ���1�&�%''*�# ���%�( >�%/!(
(/'%�'"= "!&#�'��&B, �A#&"'#% � �&!�*&*+ ;"'/J"@&"+, ��?#";B'"= >�-
;#<#'#=).

�'";�<#)'*% >��?%��* >��#�+�/#;#, >�-�#/#���(, # ( /�(<#+ A;#,-
!���/�&�%''*+ �#/��, �&'��=$#+�= ! �/'��( ��/( ('">�#�%�, Meriones
#;# Marmota). �� ��=!�� �;()"%, '%;B,= �)#&"&B >%�%+�/ �& �#�&%�* �%-
�%1'�-<�(>>��*+ ()"�&!�� �A#&"'#= ! "<�%<"?#=� #'/#�#/(";B'*+ ()"�-
&!�� #;# ! �#�&%�% �A���A;%''*+ ()"�&!�� �,���;*+ ���A%1 >�#'?#>#-
";B'� '%��,��D'*�.

�� �&%>%'# �;�D'��&# ��?#";B'�1 �&�(!&(�* '# �/#' >�%/�&"�#&%;B
�&�=/" <�*,('�� '% ��D%& ��"�'#&B�= � 7(��?#";B'*�# �#/"�# (Cryptomys
hottentotus, C. damarensis, Heterocephalus glaber), /%��'�&�#�(G$#�# ('#-
!";B'*% )%�&* #%�"�+#)%�!�1 ��<"'#,"?##. � '%!�&��*+ >�/,%�'*+ <�*-
,('��, � )"�&'��&#, ( !#&"1�!�1 >�;%�!# (Lasiopodomys mandarinus), &"!-
D% �A'"�(D#�"G&�= >�#,'"!# 7(��?#";B'��&#, # "'";#, @"!&����, �>�-
��A�&�(G$#+ @���#���"'#G >�/�A'�1 ��?#";B'�1 �&�(!&(�*, =�;=%&�=
>�%/�%&�� >�#�&";B'�<� �'#�"'#= ����%�%''*+ #��;%/��"&%;%1.

� ,"!;G)%'#% ��&"%&�= /�A"�#&B, )&� �",�"A�&"''"= &#>�;�<#)%�!"= !;"�-
�#@#!"?#= >���&�"'�&�%''�-7&�;�<#)%�!�1 �&�(!&(�* /"%& /��&"&�)'�
�>�%/%;%''*% ��#%'&#�* >�# ��>��&"�;%'## ��?#";B'*+ �#�&%� �",;#)-
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'�1 �&%>%'# �;�D'��&# # "'";#,% >(&%1 7��;G?## ��?#";B'��&# <�*,('��.
�"!�1 >�/+�/, ��'��"''*1 '" "'";#,% !��>;%!�" >�!","&%;%1, +"�"!&%�#,(-
G$#+ #�>�;B,��"'#% >���&�"'�&�", �'(&�#<�(>>��*% �,"#��/%1�&�#=, >��)-
'��&B >"�'*+ ��=,%1, �&%>%'B ()"�&#= �,���;*+ ���A%1 � ���>#&"'## >�-
&���&�", ���!# �"��%;%'#= ��;�/'=!" # �=/ /�(<#+ >�!","&%;%1, >�%/�&"�-
;=%&�= "�&��( '"#A�;%% >%��>%!&#�'*�.
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Alactagulus pygmaeus 286
Allactaga elater 167

major 165
nataliae 167
severtzovi 166

Allactodipus bobrinskii  293
Allocricetulus eversmanni 47
Apodemus agrarius 274

flavicollis 277
fulvipectus 274
sylvaticus 269
uralensis 275

Arvicola terrestris 80
Bathyergus janetta 188

suillus 188
Callosciurus erythraeus 264
Cardiocranius paradoxus 164
Castor canadensis 477

fiber  474
Cavia aperea 305

porcellus 307
Citellus armatus 130

beecheyi 115
beldingi 140
columbianus 369
franklinii 141
fulvus 134
lateralis 139
parryi 121
pygmaeus 126
richardsonii 110
suslicus 124
tereticaudus 135
tridecemlineatus 137
undulatus 132
variegatus 118

Clethriomomys gapperi 232
glareolus 216
rufocanu6
sikotanensis 226

Cricetulus barabensis 60
griseus 60
migratorius 43
pseudogriseus 46

Cricetus cricetus 41
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Cryptomys damarensis 493
hottentotus 491
mechowi 496

Ctenomys sociabilis 487
Cynomys gunnisoni 375

leucurus 374
ludovicianus 453

Desmodillus auricularis 62
Dicrostonyx groenlandicus 363

torquatus 363
vinogradovi 248

Dipodomys ingens 174
merriami 294
spectabilis 169

Dipus sagitta 289
Dolichotis patagonum 393
Dryomys nitedula 181
Eliomys quercinus 182
Ellobius talpinus 442
Funambulus pennanti 265
Galea musteloides 308
Geocapromys ingrahami 310
Georychus capensis 188
Gerbillus andersoni 62

dasyurus 209
nanus 62
paeba 201
perpallidus 75
pyramidum 62

Glis glis 184
Graphiurus ocularis 186
Heliophobius argenteocinereus 188
Heterocephalus glaber 496
Heteromys desmarestianus 176
Hydrochoerus hydrochaeris 312
Hypogeomis antimena 368
Hystrix africaeaustralis483

indica 480
Lagidium peruanum 392
Lagostomus maximus 484
Lagurus lagurus 446
Lasiopodomys brandti 420

mandarinus 432
Lemmus lemmus 104
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Lemmus sibiricus 246
trimucronatus 106

Liomys salvini 174
Marmota bobac 467

caligata 463
flaviventris 379
marmota 462
menzbieri 457
monax 108
olympus 465
sibirica 459

Maxomys surifer 280
Meriones blackleri 62

crassus 62
hurrianae 213
libycus 325
meridianus 201
persicus 213
rex 401
tamariscinus 62
unguiculatus 401
vinogradovi 401

Mesocricetus auratus 60
Microcavia australis 301
Microtus agrestis 89

arvalis 336
californicus 359
gregalis 361
guentheri 356
montanus 97
nivalis 102
ochrogaster 435
oeconomus 84
pennsylvanicus 241
pinetorum 440
rossiaemeridionalis 344
socialis 344
townsendii 100
xanthognathus 356

Mus minutoides 391
specilegus 470

Mus spretus 391
Muscardinus avellanarius 178
Myospalax fontanieri 107
(eotoma cinerea 51

floridana 55
fuscipes 53
lepida 48

Ochrotomys nuttalli 199
Octodon degus  488
Ondatra zibethicus 448
Paradipus ctenodactylus 293
Paraxerus cepapi 387
Perognathus formosus 299
Peromyscus californicus 322

eremicus 325
leucopus 191
maniculatus 195
polionotus 325

Phenacomys ungava 245
Phodopus campbelli 56

sungorus 59
Psammomys obesus 72
Rhombomys opimus 414
Salpingotus crassicauda 163
Sciurus aberti 260

carolinensis 255
niger 252
vulgaris 142

Sicista betulina  284
subtilis 284

Stylodipus telum 292
Tamias amoenus 158

sibiricus 160
striatus 151

Tamiasciurus douglasii146
hudsonicus 148

Tatera indica 214
brantsii 201

Taterillus pygargus 215
Xerus inauris 250
Zapus hudsonicus 285
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