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bm� |;ulv� o=� |o|-Ѵ� ;m;u];|b1� ;�r;m7b|�u;v� r;u� �mb|� o==vrubm]� Ő1=ĺ�
�-7v;m�ş�"_bm;ķ�1994őĺ

�Ѵ|_o�]_�Ѵ-u];u�=;l-Ѵ;�vb�;�-m7�lou;�=;l-Ѵ;Ŋ�0b-v;7�""	�bm��b-
�br-uo�v��vĺ�o�br-uo�v�ou]-mbvlv�-u;�ru;7b1|;7�0��v;�;u-Ѵ�7bv|bm1|�
l;1_-mbvlvķ�|_;�u;Ѵ;�-m|�;lrbub1-Ѵ�;�b7;m1;ķ�lov|Ѵ��1olbm]�=uol�
r_�Ѵo];m;|b1� 1olr-u-|b�;� -m-Ѵ�v;v� �vbm]� l�Ѵ|brѴ;� ru;7b1|ouvķ� bv�
o�;u-ѴѴ�lo7;v|ĺ�b|1_�Ő1978ķ�1981ő�u;rou|;7�|_bv�r-||;um�=ou�|_;�Ѵb�-
-u7�];m�v�Sceloporus�-m7�=ou�vt�-l-|;v�bm�];m;u-Ѵķ�0�|�_bv�rbom;;u�
u;v;-u1_�7b7�mo|�1om|uoѴ�=ou�r_�Ѵo];m�ĺ��m�Ѵ-|;u�0uo-7Ŋ�v1-Ѵ;�v|�7b;v�
om�vm-h;v�ŐƒƕƓ�vr;1b;vķ�"_bm;ķ�1994ő�-m7�Ѵb�-u7v�ŐƒƏƑ�vr;1b;vķ��o��
;|�-Ѵĺķ�2003ĸ�ƑƑƖƔ�vr;1b;vķ��b-m]�;|�-Ѵĺķ�2022őķ��_;u;�|_bv�1om|uoѴ�
�-v� -rrѴb;7ķ� |_;�;�r;1|;7�;==;1|�o=� u;ruo7�1|b�;�lo7;� Ő=r-ub|��
lo7;ő��-v� =o�m7ķ� 0�|� b|� ;�rѴ-bm;7� -� u;Ѵ-|b�;Ѵ�� vl-ѴѴ� r-u|� o=� |_;�
|o|-Ѵ��-ub-|bom� bm�""	ĺ�!;1;m|�v|�7b;v�om�|�o�vr;1bov;�];m;u-�o=�
b]�-mb-m�Ѵb�-u7v�bm1Ѵ�7bm]�0o|_�;]]Ŋ�Ѵ-�bm]�-m7�Ѵb�;Ŋ�0;-ubm]�vr;1b;v�
=o�m7�mo�;==;1|�o=�r-ub|��lo7;�om�""	�Ő�bl࣐m;�Ŋ��u1ov�;|�-Ѵĺķ�2017 
on Sceloporusĸ��-0u;u-�;|�-Ѵĺķ�2013�-m7��ॕr;����ub�;|�-Ѵĺķ�2018 on 
Liolaemusőĺ

�oum;�;|�-Ѵĺ�Ő2020ő�-m-Ѵ�v;7�""	��-ub-|bom�-1uovv�ѵƏƏ�=bv_�vr;-
1b;vĸ�|_;bu�7-|-�;�_b0b|�mo�""	�7b==;u;m1;v�0;|�;;m�o�br-uo�v�-m7��b-
�br-uo�v�vr;1b;vķ�b=�o�br-uo�v�vr;1b;v��b|_�0uoo7�1-u;�-u;�;�1Ѵ�7;7ĺ�
�oo7�bm�;|�-Ѵĺ�Ő2002ő�l-7;�r-bu;7�1olr-ubvomv�o=��b�br-uo�v�-m7�u;-
Ѵ-|;7�o�br-uo�v�1Ѵ-7;v�-m7�=o�m7�|_;�ru;7b1|;7�;==;1|�o=�r-ub|��lo7;�
om�-7�Ѵ|�vb�;�bm�;Ѵ-vlo0u-m1_v�0�|�mo|�bm�|;Ѵ;ov|vĺ��_�Ѵo];m;|b1�1ol-
r-u-|b�;�-m-Ѵ�v;v�0���;bub� Ő2008ő�-m7�,blbm�;|�-Ѵĺ� Ő2022őķ� bm1Ѵ�7bm]�
-Ѵlov|�ƔƏƏƏ�vr;1b;v�o=� Ѵb�-u7v�-m7�ƖƏƏƏ�vr;1b;v�o=�vt�-l-|;vķ�u;-
vr;1|b�;Ѵ�ķ� =o�m7�omѴ��-��;-h�|;m7;m1��|o� Ѵ-u];u�vb�;� bm��b�br-uo�v�
vr;1b;vĺ��o�;�;uķ�|_;�|_u;;�Ѵ-||;u�v|�7b;v��v;7�l-�bl�l�Ѵ;m]|_�-v�
|_;bu�vb�;�l;|ub1�-m7�7b7�mo|�7b==;u;m|b-|;�0;|�;;m�|_;�v;�;vķ�ru;�;m|-
bm]� -m�� 7bu;1|� 1om1Ѵ�vbomv� om� ""	� 7b==;u;m1;v� 0;|�;;m� o�br-uo�v�
-m7��b�br-uo�v�|-�-ĺ��ou;o�;uķ�|_;�l;|ub1�Ő-0voѴ�|;ő�l-�bl�l�vb�;�
v;;lv�v�0or|bl-Ѵ�=ou�|;v|bm]�|_;�r-ub|��lo7;�;==;1|ķ�-v�bm�vol;�=bv_�
-m7�lov|�Ѵb�-u7�vr;1b;v�|_;�Ѵ-u];u�v;��bv�l-Ѵ;vĺ�o1�vbm]�om�""	�omѴ��
1-m�-Ѵvo�0;�bmv�==b1b;m|ķ�vbm1;�lou;�=;l-Ѵ;Ŋ�0b-v;7�""	�bm��b�br-uo�v�
�vĺ�o�br-uo�v�=oulv�1-m�-ubv;�mo|�omѴ���b-�bm1u;-vbm]�=;l-Ѵ;�vb�;Ō-v�
;�r;1|;7� =ou� |_;�r-ub|��lo7;�;==;1|Ō0�|�-Ѵvo��b-�7;1u;-vbm]�l-Ѵ;�
vb�;�Ő-v�ru;7b1|;7�=ou�_-u7;u�1Ѵbl-|;v�0��|_;�;�|;m7;7�ļvl-ѴѴ�l-Ѵ;�-7-
�-m|-];�_�ro|_;vbvĽŌ�_;Ѵbmb�;|�-Ѵĺķ�2021ĸ�!ob|0;u]�;|�-Ѵĺķ�2020őĺ��o|_�
""	�-m7�v;�Ŋ�vr;1b=b1�0o7��vb�;�v_o�Ѵ7�0;�;�-lbm;7�|o�7;|;1|��_b1_�
v;��bv�|_;�l-bm�7ub�;u�o=�|_;�o0v;u�;7�""	��-ub-|bomĺ

�Ѵlov|� -ѴѴ� ru;�bo�v� v|�7b;v�7;-Ѵ|��b|_� bm|;uvr;1b=b1� �-ub-|bomĺ�
�o�;�;uķ� |_;�;==;1|�o=�r-ub|��lo7;�1-m�0;�lou;�7bu;1|Ѵ�� |;v|;7�
�b|_bm�vr;1b;vķ��_;u;�o�br-uo�v�-m7��b�br-uo�v�1o�m|;ur-u|v�-u;�
lov|� 1olr-u-0Ѵ;� bm� |;ulv� o=� r_;mo|�rb1� -u1_b|;1|�u;� -m7� r_�-
Ѵo];m;|b1� _bv|ou�� Ő�ouu;o� ;|� -Ѵĺķ� 2021ĸ�  �-ѴѴv� ş� "_bm;ķ� 1998b; 
!;1hm-];Ѵ� ş� �Ѵl;uķ� 2019ĸ� !ob|0;u]� ;|� -Ѵĺķ� 2020ĸ� "_bm;ķ� 1985; 
"lb|_� ;|� -Ѵĺķ� 2001ĸ� "|;�-u|ķ� 2013ĸ� )_b||bm]|om� ;|� -Ѵĺķ� 2022őĺ�
!;ruo7�1|b�;Ѵ��0blo7-Ѵ�vr;1b;v��b|_�7bv|bm1|��b�br-uo�v�-m7�o�br-
-uo�v�Ѵbm;-];v�Ő-�=;��v�1_�vr;1b;v�-u;�hmo�m�=ou��;u|;0u-|;vķ�-m7�
-ѴѴ� -u;� vt�-l-|;vő� o==;u� v�1_� b7;-Ѵ� v|�7�� v�v|;lv� Ő)_b||bm]|om�
;|� -Ѵĺķ� 2022� -m7� u;=;u;m1;v� |_;u;bmőĺ� �;m;u-ѴѴ�ķ� o�br-uo�v� -m7�
�b�br-uo�v�1omvr;1b=b1v�o11�u�-ѴѴor-|ub1-ѴѴ�ķ� |_;��b�br-uo�v�ror�-
Ѵ-|bomv� |;m7bm]� |o� Ѵb�;� bm� 1ooѴ;u� 1Ѵbl-|;v� �b|_� -� v_ou|;u� -1|b�b|��

v;-vom� |_-m� |_;� o�br-uo�v� ror�Ѵ-|bomv� Ő �-ѴѴv� ş� "_bm;ķ� 1998b; 
v;;�-Ѵvo��oum;||bķ�b1;|oѴ-ķ�;|�-Ѵĺķ�2015ĸ��ouu;o�;|�-Ѵĺķ�2021ĸ�"lb|_�
;|�-Ѵĺķ�2001ĸ�"lb|_�ş�"_bm;ķ�1997őĺ�$_;�;==;1|�o=�r-ub|��lo7;�v_o�Ѵ7�
|_;u;=ou;�0;�;�-lbm;7�fobm|Ѵ���b|_�|_;�;==;1|v�o=�Ѵbm;-];�-m7�1Ѵb-
l-|;ĺ�)_bѴ;�r-v|�u;v;-u1_�om�|_;�u;Ѵ-|bomv_br�0;|�;;m�Ѵb=;Ŋ�_bv|ou��
|u-b|v�-m7�r-ub|��lo7;�_-v�o=|;m�-11o�m|;7�=ou�r_�Ѵo];m�ķ�|_;�1Ѵb-
l-|b1� ;==;1|v� �;u;� u-u;Ѵ�� 1om|uoѴѴ;7� =ou� t�-m|b|-|b�;Ѵ�� Ő0�|� v;;�
�ou࢙�|_o࢙��;|�-Ѵĺķ�2013ĸ��;bub�;|�-Ѵĺķ�2020ĸ� �-ѴѴvķ�1997ĸ�!ob|0;u]�
;|�-Ѵĺķ�2013ķ�2020őĺ�$_;�Ѵ-||;u�1om|uoѴ�bv�blrou|-m|ķ�-v�1Ѵbl-|;�l-��
v|uom]Ѵ��-==;1|�|_;�""	��-ub-|bom�bm�vt�-l-|;v�0o|_��b|_bm�Ő�_;Ѵbmb�
;|�-Ѵĺķ�2021ĸ�!ob|0;u]ķ�2007ĸ�!ob|0;u]�;|�-Ѵĺķ�2020ő�-m7�-lom]�Ő$-uu�
;|�-Ѵĺķ�2019ő�vr;1b;vĺ

$_;�Ѵ-1;u|b7�Ѵb�-u7�Zootoca vivipara�bv�-m�;�1;ѴѴ;m|�lo7;Ѵ�=ou�v�1_�
v|�7b;vĺ��|�o11�rb;v�-�l-fou�r-u|�o=�|;lr;u-|;���u-vb-�-m7�bm1Ѵ�7;v�
=o�u��b�br-uo�v�-m7�|�o�o�br-uo�v�Ѵbm;-];v�Ő1Ѵ-7;vő�Őb]�u; 1őĺ�Z. vi-
vipara�bv�|_;�lov|�;�|;mvb�;Ѵ��;�rѴou;7�u;ruo7�1|b�;Ѵ��0blo7-Ѵ��;u-
|;0u-|;�Ő)_b||bm]|om�;|�-Ѵĺķ�2022őķ�om;�o=�|_;�0;v|Ŋ�v|�7b;7���uor;-m�
u;r|bѴ;v� Ő�-��;mvķ� 1999ĸ� $_b;vl;b;uķ� 2013ő� -m7� -m� blrou|-m|�
lo7;Ѵ�=ou�v;�;u-Ѵ�|orb1v� bm�;�oѴ�|bom-u��;1oѴo]��Ő;ĺ]ĺ�v;;�!ob|0;u]�
;|�-Ѵĺķ�2020ĸ�$_b;vl;b;uķ�2013�=ou�u;=;u;m1;vőĺ�ou�|_bv�vr;1b;vķ�|_;u;�
bv�-�u-m];Ŋ��b7;�r_�Ѵo];o]u-r_b1�-m-Ѵ�vbv�Ő"�u];|Ŋ��uo0-�;|�-Ѵĺķ�2006ķ�
�r7-|;7� =ou� r-u|b1�Ѵ-u� u;]bomv� 0�� �ouu;o� ;|� -Ѵĺķ� 2018ĸ� !;1hm-];Ѵ�
;|� -Ѵĺķ�2018; b]�u; 1ő� -m7� ;�|;mvb�;� 7-|-� om� 0o7�� vb�;� -m7� o|_;u�
Ѵb=;Ŋ�_bv|ou��|u-b|v�=ou�l�Ѵ|brѴ;�ror�Ѵ-|bomv�Ő!ob|0;u]�;|�-Ѵĺķ�2020 and 
u;=;u;m1;v�|_;u;bmőĺ

!ob|0;u]�;|�-Ѵĺ�Ő2020ő�v|�7b;7�bm|u-vr;1b=b1�0o7��vb�;��-ub-|bom�
in Z. viviparaķ� 0�|� |_;bu� v|�7�� bm1Ѵ�7;7� omѴ�� om;� o�br-uo�v� -m7�
|�o� vbv|;u� �b�br-uo�v� 1Ѵ-7;vķ� vo� |_;� ;==;1|v� o=� r-ub|�� lo7;� -m7�
Ѵbm;-];� b7;m|b|��u;l-bm;7�1om=o�m7;7ĺ��u|_;ulou;ķ�|_;�m�l0;u�
-m7�7b�;uvb|��o=�|_;�v|�7b;7�o�br-uo�v�ror�Ѵ-|bomv��;u;�Ѵo��bm�|_;�
ru;�bo�v� -m-Ѵ�vbvĺ� $_;� ru;v;m|� v|�7�� �v;v� t�-Ѵb|-|b�;Ѵ�� ;mub1_;7�
7-|-�|_-|�ruo�b7;�-�ub]ouo�v�|;v|�o=�|_;�;==;1|�o=�r-ub|��lo7;�om�
v;�Ŋ�vr;1b=b1� 0o7�� vb�;� -m7�""	� bm� |_bv� vr;1b;vĺ� �|� bm1Ѵ�7;v� -ѴѴ� vb��
1Ѵ-7;v� ru;v;m|Ѵ�� hmo�m� =ou� |_;� vr;1b;vķ� m;b|_;u� o�br-uo�vķ� mou�
�b�br-uo�v� om;v� 0;bm]� -�lomor_�Ѵ;|b1� ]uo�r� Őb]�u; 1őĸ� =�u|_;u-
lou;ķ�=ou�=b�;�1Ѵ-7;v�|_;�v|�7��ror�Ѵ-|bomv�;�_b0b|�-��b7;�1Ѵbl-|b1�
7b�;uvb|�ĺ�$_;v;�1om7b|bomvķ�|o];|_;u��b|_�|_;�1omvr;1b=b1b|��o=�|_;�
v|�7b;7�o�br-uo�v�-m7��b�br-uo�v�ror�Ѵ-|bomvķ�-ѴѴo���v�|o�;�-lbm;�
Ѵb=;Ŋ�_bv|ou�� 1ouu;Ѵ-|;v� o=� �b�br-ub|�� �m7;u�lou;�ro�;u=�Ѵ� 1om|uoѴ�
o=�1om=o�m7bm]�=-1|ouv�|_-m�bm�ru;�bo�v�v|�7b;v�om�vt�-l-|;v�-m7�
�;u|;0u-|;v�bm�];m;u-Ѵĺ�);�v_o��|_-|�;�;m��_;m�o|_;u�=-1|ouv�-u;�
1om|uoѴѴ;7�=ouķ��b�br-ub|��bv�v|bѴѴ�-vvo1b-|;7��b|_�Ѵ-u];u�=;l-Ѵ;�vb�;ķ�
�b|_�mo�1ouu;vrom7bm]� v_b=|� bm�l-Ѵ;� vb�;ĺ�);�;�rѴou;� |_;�];m;u-
-Ѵb|��o=� |_bv�r-||;um�-m-Ѵ�vbm]�r�0Ѵbv_;7�0o7��vb�;�7-|-�=ou�o|_;u�
u;ruo7�1|b�;Ѵ��0blo7-Ѵ�Ѵb�-u7�vr;1b;vĺ

ƑՊ |Պ��$�!���"���	���$��	"

ƑĺƐՊ |Պ "|�7��vr;1b;v

Zootoca vivipara�bv�-�vl-ѴѴ�Ő-7�Ѵ|�vmo�|ŋ�;m|�Ѵ;m]|_�Œ"(�œ�ƓƏŋѶƏՓllőķ�
]uo�m7Ŋ�7�;ѴѴbm]ķ�bmv;1|b�ouo�vķ�_;Ѵbo|_;ulb1�Ѵb�-u7ĺ��|�ru;=;uv�_�lb7�
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_-0b|-|vķ�lov|Ѵ�� bm� |_;� =ou;v|� �;];|-|bom� �om;� Ő$_b;vl;b;uķ�2013őĺ�
�_�Ѵo];o]u-r_b1�v|�7b;v�0-v;7�om�lb|o1_om7ub-Ѵ�	���-m7�];mol;Ŋ�
�b7;� "��� 7-|-� v�rrou|� vb�� �;ѴѴŊ�7b==;u;m|b-|;7� 1Ѵ-7;v� Ő�oum;||b�
;|�-Ѵĺķ�2014ĸ��ouu;o�;|�-Ѵĺķ�2018ĸ�!;1hm-];Ѵ�;|�-Ѵĺķ�2018ĸ�"�u];|Ŋ��uo0-�
;|�-Ѵĺķ�2006őĺ��m;�1Ѵ-7;�Ő);v|;um���br-uo�vķ�)�Ĺ�mou|_;um�"r-bmķ�
vo�|_Ŋ��;v|;um�u-m1;ő�_-v�-m�-ѴѴor-|ub1�7bv|ub0�|bom�u;Ѵ-|b�;�|o�|_;�
u;v|�o=� |_;�vr;1b;v� Őb]�u; 1ő�-m7�v_o�v�mo�vb]m-Ѵ�o=� bm|uo]u;vvbom�
�b|_�o|_;u�1Ѵ-7;v�Ő!;1hm-];Ѵ�;|�-Ѵĺķ�2018őĺ�$_;�u;l-bmbm]�1Ѵ-7;v�-u;Ĺ�
�-v|;um���br-uo�v�Ő��Ĺ�mou|_;um�-m7�mou|_Ŋ�;-v|;um��|-Ѵ�ķ�vo�|_;um�
��v|ub-ķ� "Ѵo�;mb-� -m7� mou|_Ŋ��;v|;um� �uo-|b-őķ�);v|;um� (b�br-uo�v�
Ő)(Ĺ� u-m1;� |o� �-v|;um� ��uor;őķ� �-v|;um� (b�br-uo�v� Ő�(Ĺ� �-v|;um�
��uor;�|o�-u��-v|őķ��;m|u-Ѵ�(b�br-uo�v���Ő�(��Ĺ�;-v|;um���v|ub-�-m7�
lov|��;v|;um���m]-u�ő� -m7��;m|u-Ѵ�(b�br-uo�v� ��� Ő�(� ��Ĺ� vo�|_;um�
��v|ub-� -m7� -� =;�� bvoѴ-|;7� Ѵo1-|bomv� bm� 1;m|u-Ѵ� ��m]-u�ő� Ő�;�Ѵbm�
;|� -Ѵĺķ� 2011ĸ� �ouu;o� ;|� -Ѵĺķ� 2018ĸ� "�u];|Ŋ��uo0-� ;|� -Ѵĺķ� 2006; see 
also b]�u; 1őĺ�$_;v;�-ѴѴ�1ol;� bm|o�1om|-1|��b|_�-|� Ѵ;-v|�om;�o|_;u�
1Ѵ-7;ĺ��o�;�;uķ�omѴ��bm�|_;�bll;7b-|;�1om|-1|��om;�0;|�;;m�1Ѵ-7;v�
-�Ѵo��Őb=�-m�ő�Ѵ;�;Ѵ�o=�bm|uo]u;vvbom�l-��o11�u�Ő�ouu;o�;|�-Ѵĺķ�2019őĺ�
�m|uo]u;vvbom�bv�Ѵo�;v|�0;|�;;m�v�lr-|ub1�o�br-uo�v�-m7��b�br-uo�v�
1Ѵ-7;vķ�-m7�|o�7-|;ķ�omѴ��-�vbm]Ѵ;�1om|-1|��om;�bv�hmo�m��_;u;�_�-
0ub7b�-|bom� bm�-u;-v�o=�7bu;1|�1om|-1|�7o;v�o11�u�-|�-��;u�� Ѵo��=u;-
t�;m1�� Ő�bm7|h;� ;|� -Ѵĺķ�2010ĸ� !;1hm-];Ѵ� ;|� -Ѵĺķ�2021ĸ� !;1hm-];Ѵ� ş�
�Ѵl;uķ�2019őĺ�	;vrb|;�1omvb7;u-0Ѵ;�u;v;-u1_�;==ou|vķ�mo�1Ѵ;-u�vb]m-Ѵv�
o=� bm|uo]u;vvbom� _-�;� 0;;m� =o�m7� bm� o|_;u� u;]bomv� o=� o�;uѴ-rrbm]�
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)ĺ��-�;uķ��mr�0Ѵbv_;7�7-|-őĺ��v� |_;�vb��l-fou�1Ѵ-7;v�_-�;�0;;m�
|_ouo�]_Ѵ�� b7;m|b=b;7� bm� Zootoca vivipara� Ő�ouu;o� ;|� -Ѵĺķ� 2018; 

TA B L E  1Պ�-bm�lo7;Ѵv�=ou�];o]u-r_b1��-ub-|bom�o=�v;��-Ѵ�vb�;�7blour_bvl�Ő""	ő�-m7�v;�Ŋ�vr;1b=b1�0o7��Ѵ;m]|_�bm�Zootoca vivipara.

df1 df2 MS F p Partial eta2Փ×ՓƐƏƏ Adj. R2 (%)

�o7;ѴĹ�ѴmŐl-Ѵ;�"(�ő��+�!;ruo��Ѵ-7;Ő!;ruoő�)�$��$Ɛ 3.6

�ouu;1|;7�lo7;Ѵ 6 89 0.002 1.59 0.160 97

�m|;u1;r| 1 89 545.759 ƓĺƕƐՓ×ՓƐƏ5 0.000 100.0

�-ub|� 1 89 ƔĺƔƓՓ×ՓƐƏƴѵ 0.01 0.945 0.0

�Ѵ-7;Ő�-ub|�ő 4 89 0.002 1.41 0.238 6.0

$Ɛ 1 89 0.000 0.11 0.740 0.1

�o7;ѴĹ�ѴmŐ=;l-Ѵ;�"(�ő��+�!;ruo��Ѵ-7;Ő!;ruoő�)�$��$Ɛ 45.8

�ouu;1|;7�lo7;Ѵ 6 89 0.025 14.39 0.000 49.2

�m|;u1;r| 1 89 577.39 ƒĺƒƏՓ×ՓƐƏ5 0.000 100.0

�-ub|� 1 89 0.025 14.27 0.000 13.8

�Ѵ-7;Ő�-ub|�ő 4 89 0.008 4.41 0.003 16.5

$Ɛ 1 89 0.008 4.40 0.039 4.7

�o7;ѴĹ�""	��+�!;ruo��Ѵ-7;Ő!;ruoő�)�$��$Ɛ 54.8

�ouu;1|;7�lo7;Ѵ 6 89 0.021 20.23 0.000 57.7

�m|;u1;r| 1 89 0.509 486.51 0.000 84.5

�-ub|� 1 89 0.033 31.46 0.000 26.1

�Ѵ-7;Ő�-ub|�ő 4 89 0.006 5.52 0.001 19.9

$Ɛ 1 89 0.007 6.97 0.010 7.3

NoteĹ�";;�|;�|�=ou�7;|-bѴvĺ
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!;1hm-];Ѵ�;|�-Ѵĺķ�2018ĸ�"�u];|Ŋ��uo0-�;|�-Ѵĺķ�2006ő�-m7�1-m�0;�bm-
=;uu;7��b|_�_b]_�1om=b7;m1;�bm�o�u�v|�7��ror�Ѵ-|bomv�Őv;;�-0o�;őķ�
�_bѴ;�=bm;uŊ�Ѵ;�;Ѵ�r_�Ѵo];m;|b1�u;voѴ�|bom�bv�mo|�-�-bѴ-0Ѵ;�=ou�lov|�
ror�Ѵ-|bomvķ��;��v;7� 1Ѵ-7;� b7;m|b|�� |o� 1om|uoѴ� =ou� -m1;v|u�ķ� =oѴ-
Ѵo�bm]�	झ-��;|�-Ѵĺ� Ő2012őķ�!ob|0;u]�;|�-Ѵĺ� Ő2013ķ�2015ķ�2020ő�-m7�
b1;|oѴ-�;|�-Ѵĺ�Ő2016őĺ

ƑĺƓՊ |Պ�;|_o7oѴo]b1-Ѵ�1-�;-|v

�m� vr;1b;v��b|_� 1om|bm�bm]�]uo�|_�-=|;u�l-|�ub|�ķ�m�l;uo�v� =-1-
|ouv��mu;Ѵ-|;7�|o�|u�;�ror�Ѵ-|bom�7b==;u;m|b-|bomķ�v�1_�-v�Ѵo1-Ѵ�-m7�
|;lrou-Ѵ� =Ѵ�1|�-|bomv� bm� |_;� -0bo|b1� -m7ņou� 0bo|b1� ;m�buoml;m|ķ�
1-m�-==;1|�0o7��vb�;�7bv|ub0�|bom�bm�-�r-u|b1�Ѵ-u�v|�7��v-lrѴ;�Őv;;�
!ob|0;u]� ;|� -Ѵĺķ�2020� =ou� 7;|-bѴv� -m7� u;=;u;m1;vőĺ� �u|_;u� 0b-v;v�
1-m� -ubv;� =uol� 1olrbѴbm]� 7-|-� 1oѴѴ;1|;7� 0�� v;�;u-Ѵ� bm7;r;m7;m|�
u;v;-u1_;uvĺ�$_;��l-��7b==;u�bm�l;-v�ubm]�uo�|bm;ķ�|�r;�o=�l-|;-
ub-Ѵ� ŐѴb�bm]��vĺ�=u;v_Ѵ��;�|_-mb�;7��vĺ�ru;v;u�;7�vr;1bl;mvő�-m7�bm�
|_;bu� 1ub|;ub-�o=� v;r-u-|bm]�-7�Ѵ|v� =uol� bll-|�u;�-mbl-Ѵvķ� |_-|� bv�
bm1Ѵ�vbom�1ub|;ub-� Ő|_;v;�1-m�0;�0-v;7�om�0o7��vb�;�-m7ņou�1oѴo�u�
r-||;um��vĺ�|_;�v|-|;�o=�]om-7vŌ;ĺ]ĺ�	�m_-l�;|�-Ѵĺķ�1988őĺ�$_;�0b-
-v;v� =uol� |_;� =buv|� |�o� =-1|ouv� -u;� ;�r;1|;7� |o�0;��b|_bm� -� =;��
r;u�1;m|v�Őb|1_ķ�1978ĸ�v;;�!ob|0;u]�;|�-Ѵĺķ�2020�=ou�=�u|_;u�u;=;u-
;m1;vőķ�-m7�|_bv�bv�l�1_�Ѵo�;u�|_-m�|_;�o0v;u�;7��-ub-|bom��b|_bm�
-m7� -lom]�o�u� v|�7�� v-lrѴ;vĺ� �m7;;7ķ� |_;� |�r;�o=�l-|;ub-Ѵ��-v�
m;�;u� vb]mb=b1-m|��_;m� bm1Ѵ�7;7� bm� o�u�l-bm�lo7;Ѵv� -v� -m� -77b-
|bom-Ѵ� ru;7b1|ou� Őv;;� !;v�Ѵ|vőĺ� );� -Ѵvo� ;�-lbm;7� ro|;m|b-Ѵ� 0b-v�
=uol� |;lrou-Ѵ� |u;m7v� bm� -7�Ѵ|� 0o7�� vb�;� Ő;ĺ]ĺ� �_-l-bѴѴ࣐Ŋ��-ll;v�
;|�-Ѵĺķ�2006ĸ��u;;m�ş��b77Ѵ;|omķ�2013ő�0��-77bm]�|_;�=-1|ou�$bl;�
ŐƐƖƔƏŋƐƖƖƏ��vĺ�ƐƖƖƐŋƑƏƏƏ��vĺ�ƑƏƏƐŋƑƏƑƑőĸ�|_bv�-77b|bom�7b7�mo|�
blruo�;�o�u�l-bm�lo7;Ѵv�Őv;;�!;v�Ѵ|vőĺ

ƒՊ |Պ !�"&�$"

�;o]u-r_b1��-ub-|bom�bm�l-Ѵ;�"(���-v��;-h�Őu-m];�o=�v-lrѴ;�l;-mv�
ƖՓllķ�lbmŊ�l-��ƓѶŋƔƕՓllĸ�$-0Ѵ; "Ɛ; b]�u; 2aő�-m7�roouѴ��;�rѴ-bm;7�
�b|_�o�u�ru;7b1|ouvĺ�$_;�-7f�v|;7�R2�-lo�m|v�|o�Ɠѷ�omѴ��Ő$-0Ѵ; 1őĺ

�olr-u;7��b|_�l-Ѵ;vķ�0o7��vb�;��-ub-|bom�bm�=;l-Ѵ;v�bv�l-uh;7Ѵ��
_b]_;u� Őu-m];�o=�v-lrѴ;�l;-mv� bv�1bu1-�ƑƏՓllķ�lbmŊ�l-��ƔƐŋƕƏՓllķ�
$-0Ѵ; "Ɛ; b]�u; 2bőķ��b|_�-�l�1_�Ѵ-u];u�r-u|�o=�|_bv��-ub-|bom�0;bm]�
;�rѴ-bm;7� 0�� o�u� ru;7b1|ouv� ŐƓѵѷķ� $-0Ѵ; 1őĺ� $_;� ;==;1|v� o=� �-ub|��
lo7;�-m7��Ѵ-7;�-u;�o=�vblbѴ-u�vb�;�ŐƐƓѷ�-m7�Ɛƕѷő�-m7�-u;�0o|_�_b]_Ѵ��
vb]mb=b1-m|�Ő$-0Ѵ; 1őĺ

""	� �-v� 1omvbv|;m|Ѵ�� =;l-Ѵ;Ŋ�0b-v;7Ĺ� ""	� bm7;�� �-ub;7� =uol�
ƏĺƏƐ�|o�ƏĺƑƔ�Ő$-0Ѵ; "Ɛ; b]�u; 2cőķ�|_-|�bv�=;l-Ѵ;v��;u;�om�-�;u-];�
ƐѷŋƑƔѷ� Ѵ-u];u� bm�"(��|_-m�l-Ѵ;vĺ�(-ub-|bom� bm�""	� bv�;�;m�lou;�
ru;7b1|-0Ѵ;�|_-m�|_;�-0voѴ�|;�=;l-Ѵ;�vb�;Ĺ�o�u�lo7;Ѵ�;�rѴ-bmv�ƔƔѷ�
o=�|_;�|o|-Ѵ��-ub-|bomĺ�ou�""	ķ�|_;�;==;1|�o=��-ub|��lo7;�bv�vѴb]_|Ѵ��
_b]_;u�|_-m�|_-|�o=��Ѵ-7;�ŐƑѵѷ��vĺ�ƑƏѷķ�$-0Ѵ; 1őĺ�ou�=;l-Ѵ;�vb�;�
-m7� ""	ķ� |_;� ;==;1|� o=�l;-m��bm|;u� |;lr;u-|�u;� Ő$Ɛő��-v� Ѵo�;u�
|_-m�|_ov;�o=��-ub|��lo7;�-m7��Ѵ-7;�ŐƔŋƕѷő�0�|�v|bѴѴ�vb]mb=b1-m|�=ou�
0o|_�Ő$-0Ѵ; 1őĺ

$�o� 1olr-ubvomv�0;|�;;m� bm7b�b7�-Ѵ� 1Ѵ-7;v�7b==;ubm]� bm� r-u-
b|�� lo7;� =�ѴѴ�� 1om=oul;7� |o� o�u� l-bm� -m-Ѵ�v;vĹ� $_;�� v_o�� -�
vb]mb=b1-m|� ;==;1|� o=� �-ub|�� lo7;ņ�Ѵ-7;� =ou� ""	� Ő)�� �vĺ� �(�ķ�
FƐķƐƒՓ=ՓƐƐĺƓƐķ� pՓ=ՓƏĺƏƏƔĸ� ��� �vĺ� �(��ķ� FƐķƕՓ=ՓƐƕĺƕƕķ� pՓ=ՓƏĺƏƏƓő� -m7�
=;l-Ѵ;� vb�;� Ő)�� �vĺ� �(�ķ� FƐķƐƒՓ=ՓƐƏĺƏѵķ� pՓ=ՓƏĺƏƏƕĸ� ��� �vĺ� �(��ķ�
FƐķƕՓ=ՓƐƏĺƏѵķ�pՓ=ՓƏĺƏƐѵő� bm� |_;�ru;7b1|;7�7bu;1|bomķ��b|_�mo�7b==;u-
;m1;v�bm�l-Ѵ;�vb�;�Ő)���vĺ��(�ķ�FƐķƐƒՓ=ՓƑĺѵƕķ�pՓ=ՓƏĺƐƑƕĸ�����vĺ��(��ķ�
FƐķƕՓ=ՓƒĺƓƖķ�pՓ=ՓƏĺƐƏƓőĺ�$_bv�r-||;um�bv�;vr;1b-ѴѴ��ruomo�m1;7��_;m�
1olr-ubm]� |_;�v�m|orb1�ror�Ѵ-|bomv�o=����-m7��(���1Ѵ-7;v� =uol�
"|u-mb];u��Ѵl�Ő$-0Ѵ; "Ɛķ�"-lrѴ;v�ƒƔ�-m7�ƓƐőĹ�l;-m�"(��bm��b�br--
uo�v��vĺ�o�br-uo�v�-7�Ѵ|v�bv�ƓĺƔՓ±ՓƏĺƒƓՓll�Ѵom];u�bm�=;l-Ѵ;v��_bѴ;�
ƏĺƓՓ±ՓƏĺƒƒՓll�v_ou|;u�bm�l-Ѵ;vĺ

$o�|;v|��_;|_;u�o�u�l-bm�u;v�Ѵ|v�-u;�uo0�v|�|o�ro|;m|b-Ѵ�0b-v;v�
bm�o�u�7-|-�v|u�1|�u;��;�7b7�vol;�-77b|bom-Ѵ�-m-Ѵ�v;vĺ��omvb7;ubm]�
|_-|�om;�1Ѵ-7;� Ő�(ő�_-v�-�l�1_��b7;u� u-m];�o=�;�r;ub;m1;7�v;--
vom-Ѵb|�� |_-m� |_;� u;v|� o=� |_;� vr;1b;v� Őb]�u; 2őķ� -ѴѴ�l-bm�lo7;Ѵv�
�;u;�u;u�m��vbm]�-�7-|-�v;|�|u�m1-|;7�|o�|_;�|o|-Ѵ�1Ѵbl-|b1�u-m];�
o=�|_;�o|_;u�=b�;�1Ѵ-7;vķ� |_-|� bv�$ƐՓƾՓƴƔĺѵŦ�� Ő$-0Ѵ; "ƒőĺ�$_bv�|u�m-
1-|bom� u;7�1;7� |_;� ;==;1|� o=� $Ɛķ��_bѴ;� |_;� ;==;1|v� o=� �-ub|�� -m7�
�Ѵ-7;Ő�-ub|�ő�7b7�bm1u;-v;ķ�|_;bu�u;Ѵ-|b�;�blr-1|v�u;l-bmbm]�uo�]_Ѵ��
|_;�v-l;�-v� bm�|_;�l-bm�-m-Ѵ�v;vĺ��u|_;uķ�-ѴѴ�lo7;Ѵv��;u;�u;u�m�
�vbm]�|�o�-77b|bom-Ѵ�ru;7b1|ouv�1omvb7;u;7�-v�ro|;m|b-Ѵ�1om=o�m7-
bm]�=-1|ouvĹ�|�r;�o=�l-|;ub-Ѵ�ŐѴb�bm]��vĺ�=u;v_Ѵ��;�|_-mb�;7��vĺ�ru;-
v;u�;7�vr;1bl;mvő�-m7�v-lrѴbm]�|bl;�Ő0;=ou;�ƐƖƖƐ��vĺ�ƐƖƖƐŋƑƏƏƏ�
�vĺ� ƑƏƏƐŋƑƏƑƑőĺ� �o|_� -77b|bom-Ѵ� ru;7b1|ouv��;u;� momŊ�vb]mb=b1-m|�
Ő$-0Ѵ; "Ɠőĺ

	b==;u;m|�ļ0o|_Ŋ�v;��lo7;ѴvĽ�|;v|;7�=ou�Zootoca�1omvbv|;m|Ѵ��v_o��
-�vb]mb=b1-m|�";�Փ×Փ�-ub|��lo7;�bm|;u-1|bomĸ�b|v�u-|;�o=�;�rѴ-bm;7��-ub-
-m1;�bv�1olr-u-0Ѵ;�|o�|_-|�o=�|_;�l-bm�;==;1|�o=��-ub|��lo7;ķ�|_;bu�
u-|bo�ŐPERő�-lo�m|bm]�ƏĺƕŋƐĺƑ�Ő$-0Ѵ; "Ɣőĺ��m�Lerista bougainvilliiķ�PER is 
l�1_�Ѵo�;u�|_-m�bm�Zootoca�ŐƏĺƏƖŋƏĺƐƓķ�$-0Ѵ; "ѵőĺ��m�|_;�Sceloporus 
aeneus/bicanthalis� v�v|;lķ� PER� bv� omѴ�� lo7;u-|;Ѵ�� Ѵo�;u� |_-m� bm�
Zootoca�ŐƏĺƔƓķ�$-0Ѵ; "ѵőķ�bm7b1-|bm]�-�ro|;m|b-ѴѴ��-rru;1b-0Ѵ;�v;��0b-v�
o=�|_;��-ub|��;==;1|ĺ��o�;�;uķ�orrovb|;�|o�Zootocaķ�0o7��vb�;�7b==;u-
;m1;v�0;|�;;m�o�br-uo�v�-m7��b�br-uo�v�ror�Ѵ-|bomv�bm�|_bv�v�v|;l�
are maleŊ�0b-v;7� Őb]�u;v 3d and 4őĺ�ou�Lerista bougainvillii�-m7�|_;�
Sceloporus aeneus/bicanthalis�]uo�rķ�0o|_Ŋ�v;��lo7;Ѵv��;u;�-Ѵvo�u�m�
om�v�uuo]-|;�bm7b�b7�-ѴŊ�0-v;7�7-|-�Ő$-0Ѵ; "ƕőĺ�$_;v;�-m-Ѵ�v;vķ��_b1_�
-11o�m|�=ou�|_;�m�l0;uv�o=�v|�7b;7�bm7b�b7�-Ѵvķ�1om=bul�|_;�r-||;um�
u;�;-Ѵ;7�0��|_;�0o|_Ŋ�v;��lo7;Ѵv�ru;v;m|;7�-0o�;Ĺ�$_;�v;��0b-v�o=�
7b==;u;m1;v� bm� -7�Ѵ|� "(��0;|�;;m�o�br-uo�v� -m7��b�br-uo�v�ror�-
Ѵ-|bomv�bv��;-h�bm�|_;�=oul;uķ��_bѴ;�lo7;u-|;�Ő0�|�l-Ѵ;Ŋ�0b-v;7ķ�v;;�
-0o�;ő�bm�|_;�Ѵ-||;u�v�v|;lĺ

	-|-�om�Saiphos equalis�Ő"lb|_�ş�"_bm;ķ�1997ő�bm1Ѵ�7;�omѴ��om;�
o�br-uo�v�-m7�om;��b�br-uo�v�ror�Ѵ-|bom�-m7�1o�Ѵ7�mo|�0;�;�-l-
bm;7��b|_����v�-v�-0o�;ĺ�$o�1olr-u;�|_;�r-||;um�o=�bm|;u;v|�bm�-ѴѴ�
=o�u�v|�7��v�v|;lvķ��;�1olrbѴ;7�v_b=|v� bm�-7�Ѵ|�"(��bm��b�br-uo�v�
�vĺ� 1Ѵov;Ѵ�� u;Ѵ-|;7� o�br-uo�v� ror�Ѵ-|bomv� �vbm]� v;�Ŋ�vr;1b=b1� -�;u-
-];v�o=�ror�Ѵ-|bom�l;-mv� Őb]�u; 4őĺ�$_;�7b==;u;m1;v� bm�l-Ѵ;�vb�;�
0;|�;;m�;]]Ŋ�Ѵ-�bm]�-m7�Ѵb�;Ŋ�0;-ubm]�Z. vivipara are clearly smaller 
|_-m� |_ov;� bm� =;l-Ѵ;� 1omvr;1b=b1v� -m7� |_-m� |_;�l-Ѵ;� vb�;� 7b==;u-
;m1;v�0;|�;;m�o�br-uo�v�-m7��b�br-uo�v�ror�Ѵ-|bomv�bm�|_;�o|_;u�
v�v|;lv�Őb]�u; 4őĺ
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 ��&!� �ƒՊ";�Ŋ�vr;1b=b1�0o7��Ѵ;m]|_�Ővmo�|ŋ�;m|�Ѵ;m]|_�Œ"(�œő�-m7�v;��-Ѵ�vb�;�7blour_bvl�Ő""	ő�bm�=o�u�v�v|;lv�o=�1Ѵov;Ѵ��u;Ѵ-|;7�Ѵbm;-];v�
o=�Ѵb�-u7v�7b==;ubm]�bm�r-ub|��lo7;ĺ

 ��&!� �ƓՊ!;Ѵ-|b�;�7b==;u;m1;v�bm�v;�Ŋ�vr;1b=b1�0o7��Ѵ;m]|_�o=��b�br-uo�v��vĺ�1Ѵov;Ѵ��u;Ѵ-|;7�o�br-uo�v�ror�Ѵ-|bomv� 
Œ!	�ŐѷőՓ=ՓƐƏƏՓ×ՓŐ"(�vivՓƴՓ"(�ovőņ"(�ovœ�bm�=o�u�u;ruo7�1|b�;Ѵ��0blo7-Ѵ�Ѵb�-u7�|-�-ĺ�ou�Zootoca viviparaķ�=o�u�7b==;u;m|�7-|-�v;|v�Ő-ѴѴ�7-|-ĸ�7-|-�
|u�m1-|;7�|o�$ƐՓƾՓƴƔĺѵŦ�ĸ�7-|-�-7f�v|;7�=ou�$Ɛ��vbm]�����(�ĸ�v�lr-|ub1-ѴѴ��o11�uubm]�o�br-uo�v�-m7��b�br-uo�v�ror�Ѵ-|bomvő��;u;��v;7�|o�
7;lomv|u-|;�|_-|�-�7bv|bm1|Ѵ��v|uom]�=;l-Ѵ;�0b-v�bm�!	�bv�uo0�v|�|o�1Ѵbl-|b1�;==;1|vķ��_b1_��;u;�mo|�-�-bѴ-0Ѵ;�=ou�|_;�o|_;u�0blo7-Ѵ�|-�-ĺ�";;�|;�|�
=ou�7;|-bѴv�-m7�b]�u; 3�=ou�7-|-�vo�u1;vĺ�"(�ķ�vmo�|ŋ�;m|�Ѵ;m]|_ĺ
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ƓՊ |Պ	�"�&""���

��u� v|�7�� |;v|;7� |_;�;==;1|�o=�r-ub|��lo7;� Ő=u;ruo7�1|b�;�lo7;ő�
om�-7�Ѵ|�0o7��vb�;�-m7�""	��m7;u�ro�;u=�Ѵ�1om|uoѴ�=ou�1om=o�m7bm]�
=-1|ouvĺ�);�1olr-u;7�o�br-uo�v�-m7��b�br-uo�v�ror�Ѵ-|bomv��b|_bm�
-�vr;1b;vķ�|_�v�l-�blb�bm]�|_;bu�vblbѴ-ub|��bm�|_;�|u-b|v��mu;Ѵ-|;7�|o�
r-ub|��lo7;ĺ��-1_�r-ub|��lo7;��-v�u;ru;v;m|;7�0��-|�Ѵ;-v|�|�o�momŊ�
vbv|;u�1Ѵ-7;v�Őb]�u; 1őķ�-ѴѴo�bm]��v�|o�;==;1|b�;Ѵ��v;r-u-|;�|_;�;==;1|�
o=�r-ub|��lo7;�=uol�|_-|�o=�-m1;v|u�ĺ�ou�lov|�bm7b�b7�-Ѵ�1Ѵ-7;vķ�-m7�
=ou�|_;��_oѴ;�vr;1b;vķ��;��v;7�-�_b]_Ѵ��u;ru;v;m|-|b�;�v;|�o=�ror�Ѵ--
|bomv�Ѵb�bm]�bm�7b�;uv;�1Ѵbl-|;v�Őb]�u; 2a–cőĺ�$_;u;0�ķ��;�1o�Ѵ7�1om-
|uoѴ� =ou�0o|_�r_�Ѵo];m�� ŐѴbm;-];� b7;m|b|�ő�-m7�1�uu;m|�;m�buoml;m|�
Ő1Ѵbl-|b1� v;-vom-Ѵb|�őķ� �_;u;-v�lov|� ru;�bo�v� 1olr-u-|b�;� v|�7b;v�
om�Ѵb=;Ŋ�_bv|ou��1ouu;Ѵ-|;v�o=��b�br-ub|��-11o�m|;7�=ou�r_�Ѵo];m��omѴ��
Őv;;�";1|bom�1őĺ�);�v_o��|_-|�|_;�;==;1|�o=�r-ub|��lo7;��-v�1omvbv|-
;m|Ѵ��-0v;m|�=ou�l-Ѵ;�vb�;ķ��_bѴ;�_b]_Ѵ��vb]mb=b1-m|�=ou�=;l-Ѵ;�vb�;�-m7�
;vr;1b-ѴѴ��""	ĺ�$_;v;�r-||;umv�Ő$-0Ѵ; 1ő��;u;�uo0�v|�|o�|_;�bm1Ѵ�vbom�
o=�-77b|bom-Ѵ�ru;7b1|ouv�u;Ѵ-|;7�|o�7-|-�_;|;uo];m;b|��Ő$-0Ѵ; "Ɠő�ou�
|_;�;�1Ѵ�vbom�o=�ror�Ѵ-|bomv�=uol�u;]bomv��b|_�_b]_�1Ѵbl-|b1�v;-vom-
-Ѵb|��Ő|_;v;�Ѵ-u];�u;]bomv�-u;�o11�rb;7�0��|_;��(�1Ѵ-7;�omѴ�ĸ�b]�u; 2ő�
Ő$-0Ѵ; "ƒőĺ��m�lou;�vr;1b=b1�1olr-ubvomv��b|_bm�r-buv�o=�1Ѵ-7;v��b|_�
7b==;ubm]� r-ub|��lo7;v� Ővbv|;u� 1Ѵ-7;v�)�� -m7��(�ĸ� 1Ѵ-7;v� ��� -m7�
�(��� �_b1_� v_-u;� |�o� rѴ;vbolour_b1� |u-b|v� -0v;m|� bm� |_;� u;v|� o=�
Zootocaőķ�|_;��b�br-uo�v�1Ѵ-7;�-Ѵvo�;�_b0b|;7�Ѵ-u];u�=;l-Ѵ;�vb�;�-m7�
lou;�=;l-Ѵ;Ŋ�0b-v;7�""	�|_-m�|_;�o�br-uo�v�1Ѵ-7;ĺ�$_bv�r-||;um��-v�
1Ѵ;-uѴ��v;;m�0;|�;;m�|_;�o�br-uo�v� Ő��ő�-m7�|_;��b�br-uo�v� Ő�(��ő�
ror�Ѵ-|bom�v�m|orb1-ѴѴ��o11�uubm]�bm�"|u-mb];u��Ѵl�Ő"-lrѴ;v�ƒƔ�-m7�
ƓƐķ�b]�u; 1; $-0Ѵ; "Ɛőĺ

)b|_bm�Z. viviparaķ� |_;�;==;1|� vb�;�o=�r-ub|��lo7;� ŐƐƓѷŋƑѵѷ�o=�
|_;�|o|-Ѵ��-ub-|bomő��-v�vblbѴ-u�|o�|_-|�o=�1Ѵ-7;�b7;m|b|��ŐƐƕѷŋƑƏѷőķ�
|_;�Ѵ-||;u�=-1|ou�0;bm]�vѴb]_|Ѵ��lou;�bm=Ѵ�;m|b-Ѵ�=ou�=;l-Ѵ;�vb�;ķ��_bѴ;�
Ѵ;vv�bm=Ѵ�;m|b-Ѵ�=ou�""	�Ő$-0Ѵ; 1őĺ�$_;�;==;1|�o=�1Ѵbl-|b1�v;-vom-Ѵb|�ķ�
-v�;v|bl-|;7�0��l;-m��bm|;u�|;lr;u-|�u;ķ��-v�vb]mb=b1-m|�0�|� Ѵ;vv�
bm=Ѵ�;m|b-Ѵ� |_-m� |_;� =buv|� |�o� =-1|ouv� ŐƔѷŋѶѷķ�$-0Ѵ; 1őĺ��1uovv�7b=-
=;u;m|�Ѵb�-u7�vr;1b;vķ�r-ub|��lo7;�;�rѴ-bm;7�Ѵ;vv�|_-m�Ɣѷ�o=�|_;�|o|-Ѵ�
""	��-ub-|bom�bm�-m-Ѵ�v;v��vbm]�-ѴѴ�7-|-ķ�|_bv�ruorou|bom�bm1u;-vbm]�|o�
m;-uѴ��ƑƏѷ��_;m�|_;�-m-Ѵ�v;7��-ub-|bom��-v�|ubll;7�|o�7b�;u];m1;v�
0;|�;;m�vbv|;u�1Ѵ-7;v��_b1_�7b==;u�bm�r-ub|��lo7;�Ő�o��;|�-Ѵĺķ�2003őĺ�
�� u;Ѵ-|;7� v|�7�� om� vm-h;v� Ő"_bm;ķ� 1994ő� u;rou|;7� vblbѴ-u� �-Ѵ�;vĺ�
�Ѵ|_o�]_�o�u�v|�7��7b==;uv�=uol�|_;�-0o�;�om;v�bm�|_;�v;|�o=�|;v|;7�
ru;7b1|ouv�-m7�v|-|bv|b1-Ѵ�ruo1;7�u;vķ�-�uo�]_�1olr-ubvom�o=�;==;1|�
vb�;v�-lom]�|_;v;�v|�7b;v�bv�rovvb0Ѵ;ĺ�$_�vķ�|_;�;==;1|�vb�;�o=�r-ub|��
lo7;�om�""	�bm�o�u�v|�7��ŐƑѵѷő�1-m�0;�1omvb7;u;7�-v�t�b|;�_b]_ĺ

��u�v|�7��v_o�v�|_-|�|_;�bm1u;-v;�bm�-7�Ѵ|�0o7��vb�;�bm��b�br--
uo�v��vĺ�o�br-uo�v�ror�Ѵ-|bomv�o=�Zootoca vivipara�bv�v|uom]Ѵ��=;l-Ѵ;Ŋ�
0b-v;7� ou� ;�;m� =;l-Ѵ;Ŋ�vr;1b=b1ĺ� "�1_� -� r-||;um� bv� =�ѴѴ�� ;�r;1|;7ķ�
vbm1;�|_;�|u-mvb|bom�|o��b�br-ub|��bm�oѴ�;v�rubl-ubѴ��|_;�=;l-Ѵ;�r_;-
mo|�r;ķ� -v� 7o� -ѴѴ� |_;ou;|b1-Ѵ� ru;7b1|bomv� =ou� |_;� v_b=|� bm� 0o7�� vb�;�
Őv;;�";1|bom�1őĺ�"�urubvbm]Ѵ�ķ� |_bv�r-||;um� bv�mo|�;�b7;m|�=uol�-�-bѴ-
-0Ѵ;�7-|-�om�o|_;u�v�v|;lv�o=�1Ѵov;Ѵ�� u;Ѵ-|;7�o�br-uo�v�-m7��b�br-
-uo�v�ror�Ѵ-|bomvĺ���u�-m-Ѵ�v;v�o=�r�0Ѵbv_;7�0o7��Ѵ;m]|_�7-|-�=ou�
|�o�u;ruo7�1|b�;Ѵ��0blo7-Ѵ�vhbmhv� ŐLerista bougainvillii and Saiphos 
equaliső� -m7� -� r-bu� o=� 1Ѵov;Ѵ�� u;Ѵ-|;7� o�br-uo�v� ŐSceloporus aeneuső�

-m7� �b�br-uo�v� ŐS. bicanthaliső� b]�-mb-m� vr;1b;v� u;�;-Ѵ;7� ;b|_;u� mo�
v�0v|-m|b�;�v;��0b-v� bm�|_;�ru;7b1|;7�bm1u;-v;�bm�-7�Ѵ|�0o7��vb�;�bm�
�b�br-uo�v� �vĺ� o�br-uo�v� ror�Ѵ-|bomv� ŐL. bougainvillii and S. equaliső�
ou�|_;�7b==;u;m1;v�0;|�;;m�o�br-uo�v�-m7��b�br-uo�v�Ѵbm;-];v��;u;�
l-Ѵ;Ŋ�0b-v;7�Ő|_;�Sceloporus aeneusŌS. bicanthalis�]uo�rő� Őb]�u;v 3 
and 4őĺ��m�|_;�Ѵ-||;u�1-v;ķ�|_;�ru;7b1|;7�v_b=|�|o�lou;�=;l-Ѵ;Ŋ�0b-v;7�
""	� bm� |_;� �b�br-uo�v� u;Ѵ-|b�;� |o� |_;� o�br-uo�v� Ѵbm;-];� o11�uv� �b-�
7;1u;-vbm]�l-Ѵ;�vb�;ķ�u-|_;u�|_-m�bm1u;-vbm]�=;l-Ѵ;�vb�;�Őb]�u;v 3d 
and 4őĸ� |_bv� r-||;um� -u]�;v� =ou� |_;� small male advantage hypoth-
esis� Ő�_;Ѵbmb� ;|� -Ѵĺķ�2021ĸ��_bv;Ѵbmķ�1974ĸ�!ob|0;u]�;|� -Ѵĺķ�2020; see 
";1|bom�1ő�u-|_;u�|_-m�=ou�-m�;==;1|�o=�r-ub|��lo7;ĺ

$_;�ru;v;m|;7�7b==;u;m1;v�0;|�;;m�Zootoca�-m7�|_;�|_u;;�o|_;u�
v�v|;lv�o=�1Ѵov;Ѵ��u;Ѵ-|;7�o�br-uo�v�-m7��b�br-uo�v� Ѵbm;-];v�-u;��m-
Ѵbh;Ѵ��|o�0;�lov|Ѵ��1-�v;7�0��v-lrѴbm]�0b-vĺ�)_bѴ;�omѴ��|�o�ror�Ѵ-|bomv�
�;u;�v|�7b;7�bm�Saiphos equalisķ�;-1_�o=�|_;�o|_;u�v�v|;lv�bm1Ѵ�7;v�vb��
o�br-uo�v�-m7�|�o�|o�|_u;;��b�br-uo�v�ror�Ѵ-|bomv�Ő$-0Ѵ; "Ƒőķ�1o�;ubm]�
-�Ѵ-u];�r-u|�o=�|_;bu�];o]u-r_b1�-u;-vĺ��ou;o�;uķ�|_;�v|uom]�=;l-Ѵ;�0b-v�
bm�0o7��vb�;�7b==;u;m|b-|bom�0;|�;;m�o�br-uo�v�-m7��b�br-uo�v�1Ѵ-7;v�
in Zootoca�r;uvbv|vķ��_;m�7-|-�=ou�|_bv�v�v|;l�-u;�|u�m1-|;7�|o�ror�Ѵ--
|bomv�bm_-0b|bm]�Ѵ;vv�v;-vom-Ѵ�1Ѵbl-|;v�Őb]�u; 4; $-0Ѵ; "Ɣőĺ

)_��7o;v�Zootoca� ;�_b0b|� |_;�ru;7b1|;7ķ� v|uom]Ѵ�� =;l-Ѵ;Ŋ�0b-v;7�
r-||;um�o=�bm1u;-vbm]�-7�Ѵ|�0o7��vb�;�bm��b�br-uo�v��vĺ�o�br-uo�v�ror�-
Ѵ-|bomvķ��_;u;-v�|_;�o|_;u�v|�7b;7�v�v|;lv�o=�1Ѵov;Ѵ��u;Ѵ-|;7�o�br-uo�v�
-m7��b�br-uo�v�Ѵbm;-];v�7o�mo|ĵ��;Ѵo�ķ��;�ru;v;m|�-�_�ro|_;vbv�|_-|�
lb]_|�;�rѴ-bm�|_bv�7bv|bm1|bomĺ���;m�|_o�]_�Ѵb�;Ŋ�0;-ubm]�bm�Z. vivipara 
l-��_-�;�;�oѴ�;7�Ѵ;vv�u;1;m|Ѵ��|_-m�bm�|_;�|�o�u;ruo7�1|b�;Ѵ��0blo7-Ѵ�
��v|u-Ѵb-m� vhbmhv� Őv;;�)_b||bm]|om� ;|� -Ѵĺķ� 2022� =ou� u;=;u;m1;vőķ� |_;�
;�oѴ�|bom�o=��b�br-ub|��bm�|_bv�vr;1b;v�l-��_-�;�;m1o�m|;u;7�v|uom];u�
r_�Ѵo];m;|b1�1omv|u-bm|v�|_-m�bm�|_;�o|_;u�|_u;;�v�v|;lv�bm�|_bv�1ol-
r-ubvomĺ��v�-�u;v�Ѵ|ķ��b�br-uo�v�u;ruo7�1|bom�bm�Z. vivipara�l-��=�m1|bom�
Ѵ;vv�;==b1b;m|Ѵ��-m7�0;�lou;�1ov|Ѵ��=ou�|_;�=;l-Ѵ;�ou]-mbvl�Ő;vr;1b-ѴѴ��bm�
u;Ѵ-|bom�|o�o�br-uo�v�1omvr;1b=b1vő�|_-m�bm�Lerista bougainvilliiķ�Saiphos 
equalis� -m7� |_;�Sceloporus aeneusŌS. bicanthalis� 1olrѴ;�ĺ��o|;� |_-|�
=ou�|_;�Ѵ-||;u�|_u;;�v�v|;lvķ�l�Ѵ|brѴ;�bm7;r;m7;m|�oub]bmv�o=��b�br-ub|��
-u;�hmo�m��b|_bm�|_;�v-l;�=-lbѴ�ķ�v�0=-lbѴ��ou�|ub0;ĺ�)b|_bm�|_;�Ѵ-v|�
ƔƏŋƕƏ�lbѴѴbom��;-uv�o=�;�oѴ�|bomķ�|_;u;�_-�;�0;;m�-|�Ѵ;-v|�;b]_|�|u-mvb-
|bomv�bm�r-ub|��lo7;��b|_bm��_u�movol-|b7-;�Őbm1Ѵ�7bm]�Sceloporuső�-m7�
;b]_|�|u-mvb|bomv��b|_bm���]ovolbm-;�Ő-�1Ѵ-7;�o=�|_;�=-lbѴ��"1bm1b7-;�
�_b1_�bm1Ѵ�7;v�0o|_�Saiphos equalis and Lerista bougainvilliiő�Ő$-0Ѵ; "Ѷőĺ�
�m� 1om|u-v|ķ� omѴ�� -� vbm]Ѵ;� |u-mvb|bom� Őbm�Zootocaő� o11�uu;7��b|_bm� |_;�
|ub0;� �-1;u|bmb� Ő$-0Ѵ; "Ѷőĺ��ou;o�;uķ� |_;u;� _-v� 0;;m� omѴ�� om;� o|_;u�
|u-mvb|bom�|o��b�br-ub|�� bm�|_;�;m|bu;�=-lbѴ���-1;u|b7-;� Ő$-0Ѵ; "Ѷő�u;r-
u;v;m|;7�0��|_;�Eremias multiocellataŌE. przewalskii�1olrѴ;�ķ�-�lomo-
r_�Ѵ;|b1�]uo�r�o=�1Ѵov;Ѵ��u;Ѵ-|;7�vr;1b;v�Ő�uѴo�-�;|�-Ѵĺķ�2022ő�0;Ѵom]bm]�
|o�-�7b==;u;m|�|ub0;ķ��u;lb-7bmb�Ő�umoѴ7�;|�-Ѵĺķ�2007őĺ��v|bl-|bomv�o=�|_;�
lov|�u;1;m|�1ollom�-m1;v|ouv��b|_�1Ѵov;v|��b�br-uo�v�u;Ѵ-|b�;v�-m7�
|_;�lbmbl�l�|bl;�bm|;u�-Ѵ�o=�1om|bm�o�v�o�br-ub|��Ő$-0Ѵ; "Ɩő�-Ѵvo�;�-
_b0b|;7�l�1_�_b]_;u��-Ѵ�;v�=ou�Zootoca vivipara�1olr-u;7��b|_�Lerista 
bougainvilliiķ�Saiphos equalis and Sceloporus bicanthalis.

$_;�u-ub|��o=�|u-mvb|bomv�|o��b�br-ub|��bm�Ѵ-1;u|b7�Ѵb�-u7v�bv�_-u7Ѵ��
7�;�|o�|_;�-0v;m1;�o=�-rruorub-|;�v;Ѵ;1|b�;�=ou1;vĺ���Ѵ|brѴ;��-1;u|bmb�
vr;1b;v�o11�u�bm�1oѴ7;u�1Ѵbl-|;vĸ�vol;�o=�|_;l�u;v;l0Ѵ;�o�br-uo�v�
Zootoca�0��;�oѴ�bm]�ruoѴom];7�;]]�u;|;m|bom�Ő�uub0-v�ş��-Ѵ࢙mķ�2005; 
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�u-ो-�;|�-Ѵĺķ�1991ĸ��f�0bv-�Ѵf;�bࣀ�;|�-Ѵĺķ�2007őķ��;|�mo|� Ѵb�;Ŋ�0;-ubm]ĺ�
!;l-uh-0Ѵ�ķ� |_;� Ѵb�;Ŋ�0;-ubm]� bm� Zootoca� bv� mo|� omѴ�� ļr_�Ѵ;|b1-ѴѴ��
bvoѴ-|;7Ľķ� 0�|� -Ѵvo� ;�oѴ�|bom-ubѴ�� �mv|-0Ѵ;ĺ� �m� om;� Ѵbm;-];ķ� |_;�)��
1Ѵ-7;� Őv�0vr;1b;v�Z. v. louislantziķ��uub0-vķ�2009őķ� �b�br-ub|��_-v�-r-
r-u;m|Ѵ��u;�;uv;7�|o�o�br-ub|��Ő!;1hm-];Ѵ�;|�-Ѵĺķ�2018ĸ�"�u];|Ŋ��uo0-�
;|�-Ѵĺķ�2006őŌ-m�;�1;r|bom-ѴѴ��u-u;�1-v;�bm�|_;�vt�-l-|;�;�oѴ�|bom�
Őv;;�)_b||bm]|om�;|�-Ѵĺķ�2022�=ou�u;=;u;m1;vőĺ

$-h;m� |o];|_;uķ� |_;� -0o�;� r-||;umv� v�]];v|� |_-|� ];m;|b1ķ� 7;-
�;Ѵorl;m|-Ѵ� ou� r_�vboѴo]b1-Ѵ� 1omv|u-bm|v� ļ-]-bmv|Ľ� �b�br-ub|��
Ő�Ѵ-1h0�umķ�2015ķ�2018ő�l-��bm7;;7�_-�;�0;;m�v|uom];u�bm�Zootoca 
|_-m� bm� |_;� o|_;u� �;u|;0u-|;� v�v|;lv� o=� 1Ѵov;Ѵ�� u;Ѵ-|;7� o�br-uo�v�
-m7� �b�br-uo�v� ror�Ѵ-|bomv� v|�7b;7� |o� 7-|;ĺ� �v� -� u;v�Ѵ|ķ� �b�br-ub|��
in Zootoca� l-�� 0;� -vvo1b-|;7� �b|_� _b]_;u� o�;u-ѴѴ� 1ov|v� o=� u;ruo-
7�1|bomķ�-m7�|_�v�v|uom];u� female- specific�v;Ѵ;1|bom�=ou� Ѵ-u];u�0o7��
vb�;ķ�bm1Ѵ�7bm]�=;1�m7b|��v;Ѵ;1|bom�Őv;;�";1|bom�1őķ�|_-m�bm�|-�-��b|_�
=u;t�;m|�|u-mvb|bomv�|o� Ѵb�;Ŋ�0;-ubm]ĺ��o|-0Ѵ�ķ� bm�Zootocaķ��b�br-uo�v�
1Ѵ-7;v�;�_b0b|�l-uh;7Ѵ��vl-ѴѴ;u�o==vrubm]�vb�;�|_-m�o�br-uo�v�1Ѵ-7;v�
Ő!;1hm-];Ѵ� ş� �Ѵl;uķ� 2019ĸ� !ob|0;u]� ;|� -Ѵĺķ� 2013ĸ� v;;� -Ѵvo� �bm7|h;�
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