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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;Ŋ0b-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-7Ŋv1-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|_�;]]ŊѴ-�bm]�-m7�Ѵb�;Ŋ0;-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;Ŋ0b-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;�Ŋvr;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�Ő
b]�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|Ŋv|�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� $_;� ru;v;m|� v|�7�� �v;v� t�-Ѵb|-|b�;Ѵ�� ;mub1_;7�
7-|-�|_-|�ruo�b7;�-�ub]ouo�v�|;v|�o=�|_;�;==;1|�o=�r-ub|��lo7;�om�
v;�Ŋvr;1b=b1� 0o7�� vb�;� -m7�""	� bm� |_bv� vr;1b;vĺ� �|� bm1Ѵ�7;v� -ѴѴ� vb��
1Ѵ-7;v� ru;v;m|Ѵ�� hmo�m� =ou� |_;� vr;1b;vķ� m;b|_;u� o�br-uo�vķ� mou�
�b�br-uo�v� om;v� 0;bm]� -�lomor_�Ѵ;|b1� ]uo�r� Ő
b]�u;  1őĸ� =�u|_;u-
lou;ķ�=ou�=b�;�1Ѵ-7;v�|_;�v|�7��ror�Ѵ-|bomv�;�_b0b|�-��b7;�1Ѵbl-|b1�
7b�;uvb|�ĺ�$_;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�m7Ŋ7�;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$_b;vl;b;uķ 2013őĺ�
�_�Ѵo];o]u-r_b1�v|�7b;v�0-v;7�om�lb|o1_om7ub-Ѵ�	���-m7�];mol;Ŋ
�b7;� "��� 7-|-� v�rrou|� vb�� �;ѴѴŊ7b==;u;m|b-|;7� 1Ѵ-7;v� Ő�oum;||b�
;| -Ѵĺķ 2014ĸ��ouu;o�;| -Ѵĺķ 2018ĸ�!;1hm-];Ѵ�;| -Ѵĺķ 2018ĸ�"�u];|Ŋ�uo0-�
;| -Ѵĺķ 2006őĺ��m;�1Ѵ-7;�Ő);v|;um���br-uo�vķ�)�Ĺ�mou|_;um�"r-bmķ�
vo�|_Ŋ�;v|;um�
u-m1;ő�_-v�-m�-ѴѴor-|ub1�7bv|ub0�|bom�u;Ѵ-|b�;�|o�|_;�
u;v|�o=� |_;�vr;1b;v� Ő
b]�u; 1ő�-m7�v_o�v�mo�vb]m-Ѵ�o=� bm|uo]u;vvbom�
�b|_�o|_;u�1Ѵ-7;v�Ő!;1hm-];Ѵ�;| -Ѵĺķ 2018őĺ�$_;�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�
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;|  -Ѵĺķ  2006ĸ� �ĺ� !;1hm-];Ѵ� -m7� �ĺ� !ĺ� �Ѵl;uķ� �mr�0Ѵbv_;7� 7-|-ĸ�
)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;�Ŋvr;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;uŊѴ;�;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�Ő
b|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�lbmŊl-��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�lbmŊl-��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;Ŋ0b-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

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

	b==;u;m|�ļ0o|_Ŋv;��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�$-0Ѵ; "ѵőķ�bm7b1-|bm]�-�ro|;m|b-ѴѴ��-rru;1b-0Ѵ;�v;��0b-v�
o=�|_;��-ub|��;==;1|ĺ��o�;�;uķ�orrovb|;�|o�Zootocaķ�0o7��vb�;�7b==;u-
;m1;v�0;|�;;m�o�br-uo�v�-m7��b�br-uo�v�ror�Ѵ-|bomv�bm�|_bv�v�v|;l�
are maleŊ0b-v;7� Ő
b]�u;v 3d and 4őĺ�
ou�Lerista bougainvillii�-m7�|_;�
Sceloporus aeneus/bicanthalis�]uo�rķ�0o|_Ŋv;��lo7;Ѵv��;u;�-Ѵvo�u�m�
om�v�uuo]-|;�bm7b�b7�-ѴŊ0-v;7�7-|-�Ő$-0Ѵ; "ƕőĺ�$_;v;�-m-Ѵ�v;vķ��_b1_�
-11o�m|�=ou�|_;�m�l0;uv�o=�v|�7b;7�bm7b�b7�-Ѵvķ�1om=bul�|_;�r-||;um�
u;�;-Ѵ;7�0��|_;�0o|_Ŋv;��lo7;Ѵv�ru;v;m|;7�-0o�;Ĺ�$_;�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;Ŋ0b-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�$o�1olr-u;�|_;�r-||;um�o=�bm|;u;v|�bm�-ѴѴ�
=o�u�v|�7��v�v|;lvķ��;�1olrbѴ;7�v_b=|v� bm�-7�Ѵ|�"(��bm��b�br-uo�v�
�vĺ� 1Ѵov;Ѵ�� u;Ѵ-|;7� o�br-uo�v� ror�Ѵ-|bomv� �vbm]� v;�Ŋvr;1b=b1� -�;u-
-];v�o=�ror�Ѵ-|bom�l;-mv� Ő
b]�u; 4őĺ�$_;�7b==;u;m1;v� bm�l-Ѵ;�vb�;�
0;|�;;m�;]]ŊѴ-�bm]�-m7�Ѵb�;Ŋ0;-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�Ő
b]�u; 4őĺ
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 ��&!� �ƒՊ";�Ŋvr;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;�Ŋvr;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�Ő
b]�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�Ő
b]�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$-0Ѵ; "ƒőĺ��m�lou;�vr;1b=b1�1olr-ubvomv��b|_bm�r-buv�o=�1Ѵ-7;v��b|_�
7b==;ubm]� r-ub|��lo7;v� Ővbv|;u� 1Ѵ-7;v�)�� -m7��(�ĸ� 1Ѵ-7;v� ��� -m7�
�(��� �_b1_� v_-u;� |�o� rѴ;vbolour_b1� |u-b|v� -0v;m|� bm� |_;� u;v|� o=�
Zootocaőķ�|_;��b�br-uo�v�1Ѵ-7;�-Ѵvo�;�_b0b|;7�Ѵ-u];u�=;l-Ѵ;�vb�;�-m7�
lou;�=;l-Ѵ;Ŋ0b-v;7�""	�|_-m�|_;�o�br-uo�v�1Ѵ-7;ĺ�$_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;Ŋvr;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;Ŋ0b-v;7�Ő|_;�Sceloporus aeneusŌS. bicanthalis�]uo�rő� Ő
b]�u;v 3 
and 4őĺ��m�|_;�Ѵ-||;u�1-v;ķ�|_;�ru;7b1|;7�v_b=|�|o�lou;�=;l-Ѵ;Ŋ0b-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�;�Ő
b]�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�Ő
b]�u; 4; $-0Ѵ; "Ɣőĺ

)_��7o;v�Zootoca� ;�_b0b|� |_;�ru;7b1|;7ķ� v|uom]Ѵ�� =;l-Ѵ;Ŋ0b-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�;Ŋ0;-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�;Ŋ0;-ubm]ĺ�
!;l-uh-0Ѵ�ķ� |_;� Ѵb�;Ŋ0;-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�;Ŋ0;-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;�
;|  -Ѵĺķ  2010őĺ� $_bv� r-||;um� bv� mo|� v;;m� bm� |_;� o|_;u� |_u;;� v�v|;lv�
o=� 1Ѵov;Ѵ�� u;Ѵ-|;7� o�br-uo�v� -m7� �b�br-uo�v� ror�Ѵ-|bomv� Ő �-ѴѴv� ş�
"_bm;ķ 1995ĸ�!o7uझ]�;�Ŋ!ol;uo�;| -Ѵĺķ 2002ĸ�"lb|_�ş�"_bm;ķ 1997őĺ�
$_;�vl-ѴѴ�o==vrubm]�vb�;� bm��b�br-uo�v�Zootoca�-vvo1b-|;7��b|_�_b]_�
1Ѵ�|1_�l-vv�Ő!ob|0;u]�;| -Ѵĺķ 2013�-m7�u;=;u;m1;v�|_;u;bmĸ�!;1hm-];Ѵ�
ş��Ѵl;uķ 2019ő�Ѵbh;Ѵ��u;=Ѵ;1|v�bm1u;-v;7�v;Ѵ;1|bom�=ou�=;l-Ѵ;�=;1�m7b|��
Ő1=ĺ�!ob|0;u]�;| -Ѵĺķ 2015őĺ�
�u|_;u�7-|-�om�v;�Ŋvr;1b=b1�-7�Ѵ|�0o7��vb�;ķ�
=;l-Ѵ;�u;ruo7�1|b�;�|u-b|v�-m7�r-u|b1�Ѵ-uѴ��|_;�1ov|v�o=�=;l-Ѵ;�u;ruo-
7�1|bom�bm�v�v|;lv�o=�1Ѵov;Ѵ��u;Ѵ-|;7��b�br-uo�v�-m7�o�br-uo�v�1Ѵ-7;v�
o|_;u� |_-m� Zootoca� 1o�Ѵ7� u;�;-Ѵ� |_;� ;�|;m|� |o� �_b1_� |_;� v|uom]Ѵ��
=;l-Ѵ;Ŋ0b-v;7� v_b=|� bm� -7�Ѵ|� 0o7�� vb�;� -vvo1b-|;7��b|_� �b�br-ub|�� bv�
7bv|bm1|�=ou�o�u�v|�7��vr;1b;v�-m7��_;|_;u�|_;�bm1u;-v;�bm�|o|-Ѵ�1ov|v�
o=�=;l-Ѵ;�u;ruo7�1|bom�bm�Ѵb�;Ŋ0;-ubm]�u;Ѵ-|b�;�|o�;]]ŊѴ-�bm]�1omvr;-
1b=b1v�bv�;vr;1b-ѴѴ��_b]_�bm�Zootocaķ�-v��;�_�ro|_;vb�;ĺ�)_-|;�;u�|_;�
�m7;uѴ�bm]�u;-vomvķ�b=�o�u�=bm7bm]�|_-|�0o7��vb�;�1ouu;Ѵ-|;v�o=��b�br-u-
b|��7b==;u�0;|�;;m�u;ruo7�1|b�;Ѵ��0blo7-Ѵ�vr;1b;v�bv�v�rrou|;7��b|_�
-77b|bom-Ѵ�7-|-ķ� b|�l-��_;Ѵr�|o��m7;uv|-m7��_��|_;�;==;1|�o=�r-ub|��
lo7;�om�|_;�0uo-7Ŋv1-Ѵ;�""	��-ub-|bom�-1uovv�vt�-l-|;�vr;1b;v� bv�
o�;u-ѴѴ��;-h�Ő�o��;| -Ѵĺķ 2003ĸ�"_bm;ķ 1994ĸ�v;;�-0o�;őĺ

$_;�v|uom]�ru;7b1|;7�;==;1|�o=�r-ub|��lo7;�om�""	�=o�m7�bm�Z. 
vivipara� bv� v�0v|-m|b-ѴѴ�� blr-1|;7� 0�� |_;� =-1|� |_-|� |_;� 7b==;u;m1;v�
0;|�;;m�o�br-uo�v�-m7��b�br-uo�v� Ѵbm;-];v�=ou�male�vb�;�-u;��bu|�-
-ѴѴ�� Ѵ-1hbm]ĺ�$_;v;�7b==;u;m1;v�-u;�7bv|bm1|Ѵ��vl-ѴѴ�mo|�omѴ��u;Ѵ-|b�;�
|o� |_ov;� bm� =;l-Ѵ;� 1omvr;1b=b1v� 0�|� -Ѵvo� u;Ѵ-|b�;� |o� |_;�l-Ѵ;� vb�;�
7b==;u;m1;v�0;|�;;m�;]]ŊѴ-�bm]�-m7�Ѵb=;Ŋ0;-ubm]�ror�Ѵ-|bomv�bm�|_;�
o|_;u�1olr-u-0Ѵ;�v�v|;lv�Ő
b]�u; 4őĺ�$_;�bm|;uŊror�Ѵ-|bom��-ub-|bom�
in male size is overall low in Z. vivipara� Ő!ob|0;u]�;|  -Ѵĺķ 2020ĸ� |_bv�
v|�7�őĺ�"�1_�-�r-||;um��_;u;�|_;�7ub�;u�o=�bm|u-vr;1b=b1�7b�;u];m1;�
bm�0o7��vb�;� bv�|_;�=;l-Ѵ;�v;�� bv��m�v�-Ѵ� bm�-lmbo|;v� Őv;;�!ob|0;u]�
;| -Ѵĺķ 2020�=ou�u;=;u;m1;vőĺ�
ou�bmv|-m1;ķ�bm�|_u;;�o|_;u�Ѵb�-u7�vr;1b;v�
v|�7b;7� u-m];Ŋ�b7;ķ� ];o]u-r_b1� 0o7�� vb�;� �-ub-|bom� �-v� 1omvb7;u-
-0Ѵ��v|uom];u�bm�l-Ѵ;v�|_-m�bm�=;l-Ѵ;v�Ő�]Ѵ-u�ş��ॕr;�Ŋ	-ub-vķ 2016; 
�_;Ѵbmb� ;|  -Ѵĺķ 2021ĸ� !ob|0;u]ķ 2007őĺ��o|;�ou|_�ķ� bm� |�o� b]�-mb-m�
Ѵb�-u7� ];m;u-� ŐSceloporus and Liolaemusőķ� bm1Ѵ�7bm]� m�l;uo�v� ;]]Ŋ
Ѵ-�bm]� -m7� Ѵb�;Ŋ0;-ubm]� vr;1b;vķ� l-Ѵ;� vb�;� �-ub;7� v|uom];u� |_-m�

=;l-Ѵ;� vb�;� -lom]� vr;1b;v� Ő�bl࣐m;�Ŋ�u1ov� ;|  -Ѵĺķ 2017ĸ� �bm1_;bu-Ŋ
	omovo�ş�$u;];m�-ķ 2011őĸ�ub]_|�bm�|_;v;�v�v|;lvķ�mo�;==;1|�o=�r-u-
b|��lo7;�om�""	��-v� =o�m7�om1;�r_�Ѵo];m;|b1� u;Ѵ-|bomv_brv��;u;�
1om|uoѴѴ;7� =ou� Ő�-0u;u-� ;|  -Ѵĺķ  2013ĸ� �bl࣐m;�Ŋ�u1ov� ;|  -Ѵĺķ  2017; 
�ॕr;�� ��ub� ;|  -Ѵĺķ 2018őĺ� �m� 1om]u�;m1;ķ� |�o� vbv|;u�Sceloporus spe-
1b;v��b|_�1om|u-v|bm]�r-ub|��lo7;v�7b==;u�bm�l-Ѵ;�u-|_;u�|_-m�=;l-Ѵ;�
vb�;�Ő
b]�u; ƒ7ĸ�v;;�-0o�;őĺ��rr-u;m|Ѵ�ķ�bm�Sceloporus and Liolaemusķ�
v;��-Ѵ� v;Ѵ;1|bom� Ő�bl࣐m;�Ŋ�u1ov� ;|  -Ѵĺķ  2017ĸ� �bm1_;bu-Ŋ	omovo� ş�
$u;];m�-ķ 2011ő�ou�o|_;u�=-1|ouv��mu;Ѵ-|;7�|o�r-ub|��lo7;�-u;�lou;�
blrou|-m|�7;|;ulbm-m|v�o=�0o7��vb�;�|_-m�bm�Zootocaĺ�$_;�1-�v;v�o=�
|_;�Ѵo��l-Ѵ;�vb�;��-ub-|bom�bm�Z. vivipara�ru;v;m|�-m�bm|;u;v|bm]�-�;-
m�;�=ou�=�|�u;�u;v;-u1_ĺ

��u�v|�7��=o1�v;7�om�o�;u-ѴѴ�v|u�1|�u-Ѵ�vb�;�Ő"(�őķ�|o�];|�lou;�
7-|-� -m7� lou;� 1olr-u-0bѴb|�� |o� o|_;u� u;Ѵ-|;7� v|�7b;vĺ� �o�;�;uķ�
;�rѴoubm]� bm|;uvr;1b=b1ķ� bm|;uror�Ѵ-|bom-Ѵ� -m7� v;��-Ѵ� 7b==;u;m1;v� bm�
body shape�Ő�u-ो-ķ 1996ĸ�"1_-u=�ş��;bubķ 2013ő�1o�Ѵ7�ruo�b7;�-77b-
|bom-Ѵ�bmvb]_|v�bm|o�r_;mo|�rb1�1ouu;Ѵ-|;v�o=��b�br-ub|�ĺ

ƔՊ |Պ �����&"���"

&vbm]� -m� ;�1;r|bom-ѴѴ�� ;�|;mvb�;� 7-|-� v;|� om� |_;� u;ruo7�1|b�;Ѵ�� 0b-
modal lizard Zootoca viviparaķ��;�v_o�;7�|_-|��b�br-uo�v�ror�Ѵ-|bomv�
;�_b0b|;7�-�Ѵ-u];u�=;l-Ѵ;�vb�;�|_-m�o�br-uo�v�ror�Ѵ-|bomvķ��b|_�mo�1ou-
u;vrom7bm]�7b==;u;m1;v�=ou�l-Ѵ;�vb�;ĺ��olru;_;mvb�;�v|�7b;v�om�o|_;u�
v�v|;lv�o=�1Ѵov;Ѵ��u;Ѵ-|;7��b�br-uo�v�-m7�o�br-uo�v�ror�Ѵ-|bomvķ�r-u-
|b1�Ѵ-uѴ���b|_bm�vr;1b;vķ��bѴѴ�7;lomv|u-|;��_;|_;u�|_bv�v|uom]Ѵ��=;l-Ѵ;Ŋ
0b-v;7�;==;1|�o=�r-ub|��lo7;� bv�1omvbv|;m|�-1uovv�v�1_�v�v|;lvĺ� �=� bm�
vol;�v�v|;lvķ�|_;�;�r;1|;7�bm1u;-v;�bm�0o7��vb�;�bm��b�br-uo�v�ror�-
Ѵ-|bomv�;�_b0b|v�mo�ou�omѴ��-�vѴb]_|�=;l-Ѵ;�0b-vŌ-v�v;;lv� Ѵbh;Ѵ��=uol�
o�u� -m-Ѵ�vbv� o=� Ѵblb|;7� r�0Ѵbv_;7� 7-|-Ō|_;m� -77b|bom-Ѵ� _�ro|_;v;vķ�
o|_;u� |_-m� |_;� u;ruo7�1|bomŊu;Ѵ-|;7�lo7;Ѵv� ru;v;m|;7� _;u;ķ� v_o�Ѵ7�
0;�1omvb7;u;7ĺ��Ѵ0;b|�1Ѵov;Ѵ��u;Ѵ-|;7��b�br-uo�v�-m7�o�br-uo�v�Ѵbm;-];v�
�b|_�o|_;u�bv;�vblbѴ-u�Ѵb=;�_bv|oub;v�Ő;ĺ]ĺ�-v�u;]-u7v�|_;�=;|-Ѵ�m�|ub|bomő�
-u;� �mhmo�m� bm� momŊvt�-l-|;��;u|;0u-|;v� Ő�Ѵ-1h0�umķ 2015őķ� 1ol-
r-ubvomv�0;|�;;m��b�br-uo�v�vr;1b;v�-m7�|_;bu�1Ѵov;v|�o�br-uo�v�u;Ѵ--
|b�;v�Ő;ĺ]ĺ�bm�ro;1bѴbb7�=bv_;vķ��bv-��-ķ 1993�ou�1-|�v_-uhvķ��Ѵ-1h0�um�ş�
��]_;vķ 2024ő�1o�Ѵ7�-Ѵvo�0;�o=�bm|;u;v|ĺ

�&$��!����$!��&$���"
��];m��"ĺ�!ob|0;u]� 1om1;b�;7�-m7�7;vb]m;7� |_;� v|�7�ĺ��ѴѴ� -�|_ouv�
ruo�b7;7�lour_ol;|ub1�-m7�o|_;u�7-|-�=uol�|_;bu�=b;Ѵ7�ouh�ou�l�-
v;�l� v-lrѴ;vĺ� �m-l-ubf-� �u-[-࢒ ruo�b7;7� 1Ѵbl-|b1� 7-|-ĺ� ��];m�� "ĺ�
!ob|0;u]�1om7�1|;7�v|-|bv|b1-Ѵ�-m-Ѵ�v;v�-m7��uo|;� |_;�l-m�v1ubr|ķ�
|o� �_b1_� -ѴѴ� 1oŊ-�|_ouv� 1om|ub0�|;7� -m7� ]-�;� =bm-Ѵ� -rruo�-Ѵ� =ou�
r�0Ѵb1-|bomĺ

�����)��	�����$"
$_bv�r-r;u�bv�7;7b1-|;7�|o�o�u�7;1;-v;7�1oŊ-�|_ou��bo�-mmb��bo�bm;�
ŐƐƖѵƒŋƑƏƑƐőĺ�);�-u;�]u-|;=�Ѵ�|o��Ѵ;hv-m7u�,bm;mho�=ou�ruo=o�m7�-v-
vbv|-m1;��b|_� 1u;-|bm]�
b]�u;  1ĺ�);� |_-mh� |_;� Ѵ-|;�);um;u��-�;u�
=ou� -7�b1;� om� Ѵbm;-];� 1olrovb|bom� o=� m�l;uo�v� �;m|u-Ѵ� ��uor;-m�
v-lrѴ;v�-m7��ubh-��v|-m;h�=ou�v_-ubm]�_;u�"(��7-|-ĺ�);�-Ѵvo�|_-mh�



ƐƑՊ |ՊՊՍ ROITBERG et al.

|_;�u;v;-u1_;uv��_ov;�r�0Ѵbv_;7�7-|-��;u;�1olrbѴ;7�=ou�|_bv�-u|b1Ѵ;ĺ�

�u|_;u�|_-mhv�]o�|o�	;mmbv�!क़77;u�ş�)oѴ=]-m]��क़_l;�Ő,ooѴo]b1-Ѵ�
!;v;-u1_� ��v;�l� �ĺ� �o;mb]� �ommőķ� 
u-mh� $bѴѴ-1h� Ő��l0oѴ7|�
�-|�u-Ѵ��bv|ou����v;�l��;uѴbmőķ��b1_-;Ѵ�
u-m�;m�Ő,ooѴo]b1-Ѵ�"|-|;�
�oѴѴ;1|bomv� ��mb]őķ� �-uh�v� ��;u� Ő";m1h;m0;u]� �-|�u-Ѵ� �bv|ou��
�oѴѴ;1|bomv� 	u;v7;mőķ� �-ho0� �-ѴѴ;ul-mm� Ő,ooѴo]b1-Ѵ� ��v;�l�
�-l0�u]őķ� "bѴh;� "1_�;b];u� ş� �;ou]� �-vvm;u� Ő�-|�u-Ѵ� �bv|ou��
��v;�l� (b;mm-őķ� �ubm-� 	o|v;mho� ş� �m-v|-vb-� �-Ѵ��h� Ő�-|bom-Ѵ�
��v;�l�o=��-|�u-Ѵ��bv|ou����b�ő�-m7��buझ��ou-�;1�Ő�-|bom-Ѵ���v;�l�
�u-]�;ő�=ou�-11;vv�|o�|_;�1oѴѴ;1|bomvĺ��oll;m|v�o=�-mom�lo�v�u;-
�b;�;uv� u;v�Ѵ|;7� bm� v�0v|-m|b-Ѵ� blruo�;l;m|� o=� |_;� t�-Ѵb|�� o=� |_;�
l-m�v1ubr|ĺ�$_bv�v|�7��bv�r-u|�o=�-� Ѵ-u];u�ruof;1|�v�rrou|;7�0��|_;�
	;�|v1_;�
ouv1_�m]v];l;bmv1_-=|� Ő]u-m|�!��ƓƐѵѶņƐŋƒ� |o���];m��
"ĺ�!ob|0;u]őĺ

���
���$��
���$�!�"$�"$�$����$
$_;�-�|_ouv�7;1Ѵ-u;�mo�1om=Ѵb1|�o=�bm|;u;v|ĺ

	�$���(��������$+�"$�$����$
	-|-�-u;�-�-bѴ-0Ѵ;�=uol�|_;�	u�-7�	b]b|-Ѵ�!;rovb|ou��_||rvĹņņ​7obĺ​ou]ņ​
ƐƏĺ​ƔƏѵƐņ​7u�-7ĺ​ѵѵ|Ɛ]​ƐhƖƕ�Ő!ob|0;u]�;| -Ѵĺķ 2024őĺ

ORCID
Evgeny S. Roitberg   _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƑŊƏƑƓƖŊƓѵƖƔ 
Hans Recknagel   _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƒŊƑƕƑѶŊƏѵƖƏ 
Kathryn R. Elmer   _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƑŊƖƑƐƖŊƕƏƏƐ 
�m-l-ubf-�ެ-]-u   _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƒŊƑƐѵƔŊƓƐƕ* 
Valentina N. Kuranova   _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƒŊƐƖƔƑŊƖƒƐƏ 
Dirk Bauwens   _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƑŊѵѵƒѶŊƓѶƕƓ 
Nina A. Bulakhova   _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƑŊƒƏƏƏŊѵƓƕѵ 
Oscar J. Arribas   _||rvĹņņou1b7ĺou]ņƏƏƏƏŊƏƏƏƒŊƓѵƐƒŊƔƑƒƕ 

R E FE R E N C E S
�7oѴr_ķ�"ĺ��ĺķ�ş��ou|;uķ�)ĺ��ĺ�ŐƐƖƖѵőĺ��uo�|_ķ�v;-vom-Ѵb|�ķ�-m7�Ѵb�-u7v�Ѵb=;�

_bv|oub;vĺ�Oikosķ�77ķ�ƑѵƕŋƑƕѶĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƑƒƏƕņ​ƒƔƓѵƏѵƔ
�]Ѵ-uķ��ĺķ�ş��ॕr;�Ŋ	-ub-vķ��ĺ� ŐƑƏƐѵőĺ�";�Ŋvr;1b=b1� u;vromv;v�o=�r_;mo-

|�rb1�7b�;uvb|��|o�;m�buoml;m|-Ѵ��-ub-|bomĺ�Ecographyķ�39ķ�ƕƐƔŋƕƑƔĺ�
_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​;1o]ĺ​ƏƐѵƖѵ​

�m]bѴѴ;||-ķ��ĺ� �ĺķ���=b;uoķ��ĺ��ĺķ�ş��;-1_࣐ķ��ĺ�	ĺ� ŐƑƏƏѵőĺ�	bu;1|�-m7� bm-
7bu;1|� ;==;1|v� o=� ;m�buoml;m|-Ѵ� |;lr;u-|�u;� om� |_;� ;�oѴ�|bom�
o=� u;ruo7�1|b�;� v|u-|;]b;vĹ� �m� bm=oul-|bomŊ|_;ou;|b1� -rruo-1_ĺ�
The American Naturalistķ� 168ķ� ƐƑƒŋƐƒƔĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏѶѵņ​
507880

�umoѴ7ķ��ĺ��ĺķ��uub0-vķ��ĺķ�ş��-uu-m�-ķ�"ĺ�ŐƑƏƏƕőĺ�"�v|;l-|b1v�o=�|_;�r--
Ѵ-;-u1|b1�-m7�oub;m|-Ѵ� Ѵb�-u7�|ub0;��-1;u|bmb� Ő"t�-l-|-Ĺ��-1;u|b7-;Ĺ�
�-1;u|bm-;őķ��b|_�7;v1ubr|bomv�o=�;b]_|�m;��];m;u-ĺ�Zootaxaķ�1430ķ�
1–86. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐѵƓѵņ​​�oo|-​�-ĺ​ƐƓƒƏĺƐĺ​Ɛ

�uub0-vķ��ĺ��ĺ�ŐƑƏƏƖőĺ��our_oѴo]b1-Ѵ��-ub-0bѴb|��o=�|_;��-m|-0uoŊ��u;m;-m�
ror�Ѵ-|bomv�o=�Zootoca vivipara�Ő�-1t�bmķ�ƐƕѶƕő��b|_�7;v1ubr|bom�o=�-�
new subspecies. Herpetozoaķ�21ķ�ƐƑƒŋƐƓѵĺ

�uub0-vķ��ĺ��ĺķ�ş��-Ѵ࢙mķ��ĺ� ŐƑƏƏƔőĺ�!;ruo7�1|b�;�1_-u-1|;ubv|b1v�o=�|_;�
��u;m;-m� _b]_Ŋlo�m|-bm� Ѵb�-u7vĹ� Iberolacerta aranica� Ő�uub0-vķ�
ƐƖƖƒőķ� I. aurelioi� Ő�uub0-vķ� ƐƖƖƓő� -m7� I. bonnali� Ő�-m|�ķ� ƐƖƑƕőĺ�
Animal Biologyķ� 55ķ� ƐѵƒŋƐƖƏĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐѵƒņ​ƐƔƕƏƕ​
56053​993505

�-vv-uķ� !ĺ� 	ĺķ� ��;uķ� "ĺ� �ĺķ� ş� !;�mb1hķ� 	ĺ� �ĺ� ŐƑƏƐƓőĺ�)_�� 7o� rѴ-1;m|-v�
;�oѴ�;ĵ� �� |;v|� o=� |_;� Ѵb=;Ŋ_bv|ou�� =-1bѴb|-|bom� _�ro|_;vbv� bm� |�o�

1Ѵ-7;v�bm�|_;�];m�v�Poeciliopsis�u;ru;v;m|bm]�|�o�bm7;r;m7;m|�oub-
]bmv�o=�rѴ-1;m|-vĺ�Functional Ecologyķ�28ķ�ƖƖƖŋƐƏƐƏĺ�_||rvĹņņ​7obĺ​ou]ņ​
10.​1111/​1365-​2435.​12233​

�-��;mvķ� 	ĺ� ŐƐƖƖƖőĺ� �b=;� _bv|ou�� �-ub-|bom� bm� Ѵ-1;u|b7� Ѵb�-u7vĺ� Natura 
Croatica (Zagreb)ķ�8ķ�ƑƒƖŋƑƔƑĺ

�-��;mvķ�	ĺķ�ş�$_o;mķ��ĺ�ŐƐƖѶƐőĺ��v1-r;�|-1|b1v�-m7���Ѵm;u-0bѴb|��|o�ru;-
7-|bom�-vvo1b-|;7��b|_� u;ruo7�1|bom� bm� |_;� Ѵb�-u7�Lacerta vivipara. 
Journal of Animal Ecologyķ� 50ķ� ƕƒƒŋƕƓƒĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƑƒƏƕņ​
4133

�-��;mvķ�	ĺķ�ş�(;u_;�;mķ�!ĺ�
ĺ� ŐƐƖѶƕőĺ�(-ub-|bom�o=�u;ruo7�1|b�;�|u-b|v�
bm�-�ror�Ѵ-|bom�o=�|_;�Ѵb�-u7�Lacerta vivipara. Holarctic Ecologyķ�10ķ�
120–127.

�bv-��-ķ��ĺ�ŐƐƖƖƒőĺ��-Ѵ;�1olr;|b|bomķ�=;l-Ѵ;�l-|;�1_ob1;ķ�-m7�v;��-Ѵ�vb�;�
7blour_bvl�bm�ro;1bѴbb7�=bv_;vĺ��m�
ĺ���m|bm]=oѴ7�ş��ĺ�$ouub1;ѴѴb�Ő�7vĺőķ�
The behavioural ecology of fishes�Őrrĺ�ƑƔƕŋƑѶѵőĺ��-u�oo7��1-7;lb1�
�u;vvĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏѶƏņ​ƐƏƑƒѵ​ƑƓƖƒƏ​ƖƒƕѶѶѵƖ

�foumv|-7ķ��ĺ��ĺ� ŐƑƏƐƒőĺ�ncf: Spatial nonparametric covariance functions. 
!�r-1h-];��;uvbom�ƐĺƐŊƔĺ�_||rĹņņ​�!��ĺ​!Ŋ​ruof;​1|ĺ​ou]ņ​r-1h-​];=​m1=

�Ѵ-1h0�umķ�	ĺ��ĺ� ŐƑƏƐƔőĺ���oѴ�|bom�o=��;u|;0u-|;��b�br-ub|��-m7�vr;1b-Ѵ-
b�-|bomv�=ou�=;|-Ѵ�m�|ub|bomĹ���t�-m|b|-|b�;�-m7�t�-Ѵb|-|b�;�-m-Ѵ�vbvĺ�
Journal of Morphologyķ�276ķ�ƖѵƐŋƖƖƏĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƑņ​flouĺ​
20272​

�Ѵ-1h0�umķ�	ĺ��ĺ� ŐƑƏƐѶőĺ�(b�br-ub|�� bm�u;r|bѴ;v�-m7�-lr_b0b-mvĺ� �m��ĺ��ĺ�
"hbmm;u�Ő�7ĺőķ�Encyclopedia of reproduction� ŐƑm7�;7ĺķ�rrĺ�ƓƓƒŋƓƓƖőĺ�
�1-7;lb1��u;vvĺ

�Ѵ-1h0�umķ�	ĺ��ĺķ�ş���]_;vķ�	ĺ�
ĺ� ŐƑƏƑƓőĺ��_�Ѵo];m;|b1�-m-Ѵ�vbv�o=��b�b-
r-ub|�ķ�l-|uo|uor_�ķ�-m7�o|_;u�u;ruo7�1|b�;�r-||;umv�bm�1_om7ub1_-
|_�-m�=bv_;vĺ�Biological Reviewsķ�99ķ�ƐƒƐƓŋƐƒƔѵĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​
1111/​brv.​13070​

�Ѵ-m1h;m_oumķ�)ĺ� &ĺ� ŐƑƏƏƏőĺ� $_;� ;�oѴ�|bom� o=� 0o7�� vb�;Ĺ�)_-|� h;;rv�
ou]-mbvlv� vl-ѴѴĵ� The Quaterary Review of Biologyķ� 75ķ� ƒѶƔŋƓƏƕĺ�
_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏѶѵņ​ƒƖƒѵƑƏ

�Ѵ;�ķ� �ĺķ��-vvo|ķ��ĺķ��-�vv�ķ��ĺķ�ş��;�Ѵ-mķ�"ĺ� ŐƑƏƐƑőĺ���r;ubl;m|-Ѵ� Ѵb|-
|;u� vb�;� u;7�1|bom� u;�;-Ѵv� 1ov|v� o=� ];v|-|bom� -m7� 7;Ѵ-�;7� ;==;1|v�
om�o==vrubm]�bm�-��b�br-uo�v�Ѵb�-u7ĺ�Proceedings of the Royal Society 
B: Biological Sciencesķ�279ķ�ƓѶƖŋƓƖѶĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƖѶņ​uvr0ĺ​
2011.​0966

�u-ो-ķ� 
ĺ� ŐƐƖƖѵőĺ� ";��-Ѵ� 7blour_bvl� bm� Ѵ-1;u|b7� Ѵb�-u7vĹ� l-Ѵ;� _;-7� bm-
1u;-v;� �v� =;l-Ѵ;� -07ol;m� bm1u;-v;ĵ�Oikosķ�75ķ� ƔƐƐŋƔƑƒĺ� _||rvĹņņ​
7obĺ​ou]ņ​ƐƏĺ​ƑƒƏƕņ​ƒƔƓƔѶƖƒ

�u-ो-ķ�
ĺķ��;-ķ��ĺķ�ş��uu-�-]oķ��ĺ��ĺ�ŐƐƖƖƐőĺ��]]�u;|;m|bom�bm�Ѵ-1;u|b7�Ѵb�-
-u7vĹ�!;Ѵ-|bomv_brv��b|_�u;ruo7�1|b�;�;1oѴo]��-m7�|_;�;�oѴ�|bom�o=�
�b�br-ub|�ĺ�Herpetologicaķ�47ķ�ƑƐѶŋƑƑѵĺ

��ѴѴķ��ĺ��ĺķ�ş�"_bm;ķ�!ĺ�ŐƐƖƕƖőĺ��|;uor-uo�v�-mbl-Ѵv�|_-|�vhbr�orrou|�mb|b;v�
=ou� u;ruo7�1|bomĺ�The American Naturalistķ�114ķ� ƑƖѵŋƒƏƒĺ�_||rvĹņņ​
7obĺ​ou]ņ​ƐƏĺ​ƐƏѶѵņ​ƑѶƒƓƕѵ

�-0u;u-ķ��ĺ��ĺķ� "1uo11_bķ��ĺ� �ĺķ�ş��u��ķ�
ĺ��ĺ� ŐƑƏƐƒőĺ� ";��-Ѵ� vb�;�7blou-
r_bvl�-m7� -ѴѴol;|u�� bm�Liolaemus� o=� |_;�L. laurenti� ]uo�r� Ő"-�ub-Ĺ�
�boѴ-;lb7-;őĹ� �our_oѴo]b1� Ѵ-0bѴb|�� bm� -� 1Ѵ-7;� o=� Ѵb�-u7v� �b|_� 7b=-
=;u;m|� u;ruo7�1|b�;� lo7;vĺ� Zoologischer Anzeigerķ� 252ķ� ƑƖƖŋƒƏѵĺ�
_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƐѵņfĺ​f1�ĺ​ƑƏƐƑĺ​ƏѶĺ​ƏƏƒ

�_-l-bѴѴ࣐Ŋ�-ll;vķ� "ĺķ� �-vvo|ķ� �ĺķ� �u-]ॕmķ� �ĺķ� ş� �Ѵo0;u|ķ� �ĺ� ŐƑƏƏѵőĺ�
�Ѵo0-Ѵ��-ulbm]�-m7�rovb|b�;�=b|m;vv�u;vromv;�bm�lo�m|-bm�ror�-
Ѵ-|bomv�o=�1ollom�Ѵb�-u7v�Lacerta vivipara. Global Change Biologyķ�
12ķ�ƒƖƑŋƓƏƑĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņfĺ​ƐƒѵƔŊ​ƑƓѶѵĺ​ƑƏƏƔĺ​ƏƐƏѶѶĺ​�

�_;Ѵbmbķ��ĺ��ĺķ��uo1hķ��ĺķ�+;-];uķ��ĺķ�ş��7�-u7vķ�	ĺ��ĺ�ŐƑƏƑƐőĺ��m�buoml;m|-Ѵ�
7ub�;uv� o=� v;��-Ѵ� 7blour_bvl� bm� -� Ѵb�-u7� �b|_� -Ѵ|;um-|b�;� l-|bm]�
v|u-|;]b;vĺ�Journal of Evolutionary Biologyķ�34ķ�ƐƑƓƐŋƐƑƔƔĺ

�o_;mķ� �ĺ� ŐƐƖƕƒőĺ� �|-Ŋvt�-u;7� -m7� r-u|b-Ѵ� ;|-Ŋvt�-u;7� bm� =b�;7� =-1|ou�
���(�� 7;vb]mvĺ� Educational and Psychological Measurementķ� 33ķ�
107–112. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƕƕņ​ƏƏƐƒƐ​ѵƓƓƕƒ​ƏƒƒƏƏƐƐƐ

�oor;uķ�)ĺ��ĺķ��uĺķ�(b||ķ��ĺ��ĺķ��;7];vķ�!ĺķ�ş���;�ķ�!ĺ��ĺ�ŐƐƖƖƏőĺ��o1olo|ou�
blr-bul;m|� -m7� 7;=;m1;� bm� ]u-�b7� Ѵb�-u7v� ŐEumeces laticepsőĹ�
�;_-�bo�u-Ѵ�v_b=|�bm�-1|b�b|��l-��o==v;|�1ov|v�o=�u;ruo7�1|bom�bm�-m�
-1|b�;�=ou-];uĺ�Behavioral Ecology and Sociobiologyķ�27ķ�ƐƔƒŋƐƔƕĺ

https://doi.org/10.5061/dryad.66t1g1k97
https://doi.org/10.5061/dryad.66t1g1k97
https://orcid.org/0000-0002-0249-4695
https://orcid.org/0000-0002-0249-4695
https://orcid.org/0000-0003-2728-0690
https://orcid.org/0000-0003-2728-0690
https://orcid.org/0000-0002-9219-7001
https://orcid.org/0000-0002-9219-7001
https://orcid.org/0000-0003-2165-417X
https://orcid.org/0000-0003-2165-417X
https://orcid.org/0000-0003-1952-9310
https://orcid.org/0000-0003-1952-9310
https://orcid.org/0000-0002-6638-4874
https://orcid.org/0000-0002-6638-4874
https://orcid.org/0000-0002-3000-6476
https://orcid.org/0000-0002-3000-6476
https://orcid.org/0000-0003-4613-5237
https://orcid.org/0000-0003-4613-5237
https://doi.org/10.2307/3546065
https://doi.org/10.1111/ecog.01696
https://doi.org/10.1086/507880
https://doi.org/10.1086/507880
https://doi.org/10.11646/zootaxa.1430.1.1
https://doi.org/10.1163/1570756053993505
https://doi.org/10.1163/1570756053993505
https://doi.org/10.1111/1365-2435.12233
https://doi.org/10.1111/1365-2435.12233
https://doi.org/10.2307/4133
https://doi.org/10.2307/4133
https://doi.org/10.1080/10236249309378869
http://cran.r-project.org/package=ncf
https://doi.org/10.1002/jmor.20272
https://doi.org/10.1002/jmor.20272
https://doi.org/10.1111/brv.13070
https://doi.org/10.1111/brv.13070
https://doi.org/10.1086/393620
https://doi.org/10.1098/rspb.2011.0966
https://doi.org/10.1098/rspb.2011.0966
https://doi.org/10.2307/3545893
https://doi.org/10.2307/3545893
https://doi.org/10.1086/283476
https://doi.org/10.1086/283476
https://doi.org/10.1016/j.jcz.2012.08.003
https://doi.org/10.1111/j.1365-2486.2005.01088.x
https://doi.org/10.1177/001316447303300111


ՊՍՊ |ՊƐƒROITBERG et al.

�oum;||bķ� �ĺķ� �;ѴѴ�-u7oķ� 
ĺķ� �_b;Ѵlbķ� "ĺķ� �bo�bm;ķ� �ĺķ� 
b1;|oѴ-ķ� �ĺ� 
ĺķ�
�;u|ou;ѴѴ;ķ��ĺķ�(;um;vbķ��ĺķ�ş��-�==;ķ��ĺ��ĺ�ŐƑƏƐƔőĺ�!;ruo7�1|b�;�bvo-
Ѵ-|bom�0;|�;;m�o�br-uo�v�-m7��b�br-uo�v� Ѵbm;-];v�o=� |_;���u-vb-m�
common lizard Zootoca vivipara�bm�-�1om|-1|��om;ĺ�Biological Journal 
of the Linnean Societyķ�114ķ� ƔѵѵŋƔƕƒĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​0bfĺ​
12478​

�oum;||bķ��ĺķ�
b1;|oѴ-ķ��ĺ�
ĺķ��o0-mķ�"ĺķ�ş�(;um;vbķ��ĺ�ŐƑƏƐƔőĺ��;m;|b1�-m7�
;1oѴo]b1-Ѵ�7-|-�u;�;-Ѵ�vr;1b;v�0o�m7-ub;v�0;|�;;m��b�br-uo�v�-m7�
o�br-uo�v� Ѵb�-u7� Ѵbm;-];vĺ�Heredityķ�115ķ� ƔƐƕŋƔƑѵĺ�_||rvĹņņ​7obĺ​ou]ņ​
ƐƏĺ​ƐƏƒѶņ​_7�ĺ​ƑƏƐƔĺ​ƔƓ

�oum;||bķ��ĺķ��;m;]omķ��ĺķ��bo�bm;ķ��ĺķ��;�Ѵbmķ��ĺķ�ş�(;um;vbķ��ĺ�ŐƑƏƐƓőĺ�
�b|o1_om7ub-Ѵ� -m7� m�1Ѵ;-u� v�u�;�� o=� Zootoca vivipara� -1uovv� |_;�
;-v|;um� �|-Ѵb-m��ѴrvĹ���oѴ�|bom-u�� u;Ѵ-|bomv_brvķ� _bv|oub1-Ѵ� 7;lo]-
u-r_��-m7�1omv;u�-|bom�blrѴb1-|bomvĺ�PLoS Oneķ�9ķ�;ѶƔƖƐƑĺ�_||rvĹņņ​
7obĺ​ou]ņ​ƐƏĺ​ƐƒƕƐņ​fo�um​-Ѵĺ​rom;ĺ​ƏƏѶƔƖƐƑ

�o�ķ�!ĺ��ĺķ�"h;ѴѴ�ķ�"ĺ��ĺķ�ş��o_mŊ�Ѵ7;uķ��ĺ��ĺ�ŐƑƏƏƒőĺ���1olr-u-|b�;�|;v|�o=�
-7-r|b�;�_�ro|_;v;v�=ou�v;��-Ѵ�vb�;�7blour_bvl�bm�Ѵb�-u7vĺ�Evolutionķ�
57ķ�ƐѵƔƒŋƐѵѵƖĺ

�u��Ŋ�Ѵb�-Ѵ7;ķ� !ĺķ� !-lझu;�Ŋ�-�|bv|-ķ� �ĺķ� �o�-moķ� �ĺķ� (;Ѵ-v1oķ� �ĺ� �ĺķ�
�1|-�boŊ�]�bѴ-uķ��ĺķ�ş��;uubo�-0-ѴŊ�vѴ-vķ��ĺ�ŐƑƏƑƑőĺ�(-ub-|bom�bm�vb�;�
-m7� v_-r;� v;��-Ѵ� 7blour_bvl� bm� |_;� Sceloporus scalaris species 
]uo�r�Ő"t�-l-|-Ĺ��_u�movol-|b7-;ő�=uol�|_;�$u-mv�oѴ1-mb1��;Ѵ|�o=�
�;�b1oĺ�Biological Journal of the Linnean Societyķ�135Őƒőķ�ƓƖƖŋƔƐƕĺ

	झ-�ķ� �ĺ� �ĺķ� �u-;|-ķ� �ĺķ� (;u7িŊ!b1o�ķ� �ĺķ� "bѴb1;oķ� �ĺķ� ş� "-Ѵ�-7ouķ� �ĺ� ŐƑƏƐƑőĺ�
�m|u-vr;1b=b1��-ub-|bom�o=�u;ruo7�1|b�;�|u-b|v�bm�-�l;7b|;uu-m;-m�Ѵb�-
-u7Ĺ��Ѵ�|1_ķ�ror�Ѵ-|bomķ�-m7�Ѵbm;-];�;==;1|vĺ�Evolutionary Biologyķ�39ķ�
106–115. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƕņ​vƐƐѵƖ​ƑŊ​ƏƐƐŊ​ƖƐƓƓŊ​Ɣ

	oul-mmķ� �ĺķ��1�_;uvomķ� �ĺ��ĺķ� �u-িfoķ��ĺ� �ĺķ� �b�-m7ķ� !ĺķ� �oѴѴb];uķ� �ĺķ�
�-uѴķ��ĺķ�	-�b;vķ�!ĺ��ĺķ��bu�;Ѵķ��ĺķ��;|�ķ�)ĺķ��bvvѴbm]ķ�)ĺ�	ĺķ��ু_mķ��ĺķ�
�_Ѵ;lুѴѴ;uķ�!ĺķ��;u;vŊ�;|oķ��ĺ�!ĺķ�!;bm;hbm]ķ��ĺķ�"1_uक़7;uķ��ĺķ�"1_�uuķ�

ĺ��ĺķ��b�-m7ķ�!ĺķ��oѴѴb];uķ��ĺķ��-uѴķ��ĺķ�Ļ�)bѴvomķ�!ĺ�ŐƑƏƏƕőĺ��;|_o7v�
|o�-11o�m|�=ou�vr-|b-Ѵ�-�|o1ouu;Ѵ-|bom�bm�|_;�-m-Ѵ�vbv�o=�vr;1b;v�7bv-
|ub0�|bom-Ѵ�7-|-Ĺ���u;�b;�ĺ�Ecographyķ�30ķ�ѵƏƖŋѵƑѶĺ�_||rvĹņņ​7obĺ​ou]ņ​
10.​1111/j.​2007.​0906-​7590.​05171.​x

	�m_-lķ��ĺ��ĺķ��bѴ;vķ�	ĺ��ĺķ�ş�!;�mb1hķ�	ĺ��ĺ�ŐƐƖѶѶőĺ��b=;�_bv|ou��r-||;umv�
bm�vt�-l-|;�u;r|bѴ;vĺ��m��ĺ��-mv�ş�!ĺ��ĺ���;��Ő�7vĺőķ�Biology of the 
Reptilia. Vol 16. Ecology B: Defense and life history�Őrrĺ�ƓƓƐŋƔƑƑőĺ��Ѵ-m�
!ĺ��bvvķ��m1ĺ


-bu0-bumķ�	ĺ��ĺķ��Ѵ-m1h;m_oumķ�)ĺ�&ĺķ�ş�"�;h;Ѵ�ķ�$ĺ� ŐƑƏƏƕőĺ�Sex, size and 
gender roles: Evolutionary studies of sexual size dimorphismĺ���=ou7�
&mb�;uvb|���u;vvĺ


;Ѵ7l-mķ� �ĺķ� "-0-|_ķ� �ĺķ� ��uomķ� �ĺ� !ĺķ��-�uov;ķ� �ĺķ� ş��;bubķ� "ĺ� ŐƑƏƐѵőĺ�
�o7��vb�;v�-m7�7b�;uvb=b1-|bom�u-|;v�o=�Ѵb�-u7vķ�vm-h;vķ�-lr_bv0-;-
mb-mv�-m7�|_;�|�-|-u-ĺ�Global Ecology and Biogeographyķ�25ķ�ƐѶƕŋƐƖƕĺ�
_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​];0ĺ​ƐƑƒƖѶ​


b1;|oѴ-ķ��ĺ� 
ĺķ��oѴѴ;ombķ� �ĺķ�!;m-�7ķ� �ĺķ� "1-Ѵbķ� "ĺķ� �-7o-Ŋ"1_borr-ķ��ĺķ�ş�
$_�bѴѴ;uķ� )ĺ� ŐƑƏƐѵőĺ� �our_oѴo]b1-Ѵ� �-ub-|bom� bm� v-Ѵ-l-m7;uv� -m7�
|_;bu�ro|;m|b-Ѵ�u;vromv;�|o�1Ѵbl-|;�1_-m];ĺ�Global Change Biologyķ�
6ķ�ƑƏƐƒŋƑƏƑƓĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​]10ĺ​ƐƒƑƔƔ​


b|1_ķ��ĺ�"ĺ� ŐƐƖƕѶőĺ�";��-Ѵ�vb�;�7b==;u;m1;v� bm�|_;�];m�v�Sceloporus. The 
Kansas University Science Bulletinķ�51ķ�ƓƓƐŋƓѵƐĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​
ƔƖѵƑņ​0_Ѵĺ​r-u|ĺ​ƐƕƑƓƓ​


b|1_ķ� �ĺ� "ĺ� ŐƐƖѶƐőĺ� ";��-Ѵ� vb�;� 7b==;u;m1;v� bm� u;r|bѴ;vĺ� Miscellaneous 
Publications, Museum of Natural History, University of Kansasķ�172Őƒőķ�
1–72. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƔƖѵƑņ​0_Ѵĺ​|b|Ѵ;ĺ​ƐѵƑƑѶ​


o�1-u|ķ�$ĺķ��o�u7-bvķ��ĺķ�	;�-u7oķ�	ĺķ�ş��;�Ѵbmķ��ĺ�ŐƑƏƐƓőĺ��m=Ѵ�;m1;�o=�
u;ruo7�1|b�;� lo7;� om� l;|-0oѴb1� 1ov|v� o=� u;ruo7�1|bomĹ� �mvb]_|�
=uol� |_;� 0blo7-Ѵ� Ѵb�-u7� Zootoca vivipara. Journal of Experimental 
Biologyķ�217ķ�ƓƏƓƖŋƓƏƔѵĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƑƓƑņ​f;0ĺ​ƐƏƓƒƐƔ

�_bv;Ѵbmķ� �ĺ� $ĺ� ŐƐƖƕƓőĺ� The economy of nature and the evolution of sex. 
&mb�;uvb|��o=��-Ѵb=oumb-��u;vvĺ

�bo�bm;ķ��ĺķ��_b;Ѵlbķ�"ĺķ��oum;||bķ� �ĺķ�ş�(;um;vbķ��ĺ� ŐƑƏƐѵőĺ��m-Ѵbvb�7;ѴѴ-�
7bv|ub0��bom;ķ� 7;]Ѵb� -rѴo|brb� ;� 7;ѴѴ-� 1omv;u�-�bom;� 7b� Ѵ�1;u|oѴ-� �b-
�br-u-ķ�Zootoca vivipara vivipara�Ő�-1t�bmķ�ƐƕѶƕő�;�7b�Ѵ�1;u|oѴ-�7;ѴѴ-�
1-umboѴ-ķ�Zootoca vivipara carniolica� Ő�-�;uķ��क़_l;ķ�$b;7;l-mm�ş�

�bv1_o==ķ�ƑƏƏƏő�m;ѴѴ;�ru;-Ѵrb�0;u]-l-v1_;ĺ�Rivista del Museo Civico 
di Scienze Naturali “Enrico Caffi” Bergamoķ�29ķ�ƐƑƒŋƐƓƏĺ

�oo7�bmķ� �ĺ� �ĺķ� 	�Ѵ��ķ� �ĺ� �ĺķ� ş� !;�moѴ7vķ� �ĺ� 	ĺ� ŐƑƏƏƑőĺ� �b=;Ŋ_bv|ou��
1ouu;Ѵ-|;v� o=� |_;� ;�oѴ�|bom� o=� Ѵb�;� 0;-ubm]� bm� =bv_;vĺ�Philosophical 
Transactions of the Royal Society Bķ�357ķ�ƑƔƖŋƑѵƕĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​
ƐƏƖѶņ​uv|0ĺ​ƑƏƏƐĺ​ƏƖƔѶ

�u;;mķ�	ĺ��ĺķ�ş��b77Ѵ;|omķ��ĺ�ŐƑƏƐƒőĺ��o7��vb�;��-ub;v��b|_�-0�m7-m1;ķ�
mo|�1Ѵbl-|;ķ�bm�-m�-lr_b0b-m�ror�Ѵ-|bomĺ�Ecographyķ�36ķ�ƖƓƕŋƖƔƔĺ

��bѴѴ;||;ķ��ĺ��ĺķ��uĺ�ŐƐƖѶƑőĺ�$_;�;�oѴ�|bom�o=��b�br-ub|��-m7�rѴ-1;m|-|bom�bm�
|_;�_b]_�;Ѵ;�-|bomķ��;�b1-m�Ѵb�-u7�Sceloporus aeneus. Herpetologicaķ�
38ķ�ƖƓŋƐƏƒĺ

�;�Ѵbmķ��ĺķ�"�u];|Ŋ�uo0-ķ�+ĺķ�"bm;u�oķ��ĺķ��bѴ;vķ�	ĺķ�ş���bѴѴ;uķ��ĺ� ŐƑƏƐƐőĺ�
	�m-lb1v�o=�_-rѴo]uo�r� =u;t�;m1b;v�-m7� v�u�b�-Ѵ� u-|;v� bm� -� 1om-
|-1|� �om;� o=� |�o� l|	��� Ѵbm;-];v� o=� |_;� Ѵb�-u7� Lacerta vivipara. 
Ecographyķ�34ķ�ƓƒѵŋƓƓƕĺ

�f;umt�bv|ķ��ĺ��ĺķ�"क़7;ul-mķ�
ĺķ��क़mvvomķ��ĺ� �ĺķ��;u1�;]ķ��ĺķ��-�ubѴ-ķ��ĺķ�
ş��;ubѴ࢜ķ��ĺ�ŐƑƏƐƑőĺ�";-vom-Ѵb|��7;|;ulbm;v�r-||;umv�o=�]uo�|_�-m7�
-];� v|u�1|�u;� o�;u� -� ];o]u-r_b1� ]u-7b;m|� bm� -m� ;1|o|_;ulb1� �;u-
|;0u-|;ĺ�Oecologiaķ� 170ķ� ѵƓƐŋѵƓƖĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƕņ​vƏƏƓƓ​
2-​012-​2338-​4

�oum;ķ��ĺ�!ĺķ��buv|ķ��ĺ��ĺķ�ş��|hbmvomķ�	ĺ�ŐƑƏƑƏőĺ�";Ѵ;1|bom�=ou�bm1u;-v;7�
l-Ѵ;�vb�;�ru;7b1|v��-ub-|bom� bm�v;��-Ѵ�vb�;�7blour_bvl�-lom]�=bv_�
species. Proceedings of the Royal Society B: Biological Sciencesķ�287ķ�
20192640. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƖѶņ​uvr0ĺ​ƑƏƐƖĺ​ƑѵƓƏ

�ouu;oķ��ĺ��ĺķ��u;;7�;Ѵ7ķ��ĺ��ĺķ��bm7|h;ķ�	ĺķ��;�Ѵbmķ��ĺķ�"�u];|Ŋ�uo0-ķ�+ĺķ�ş�

b|�;ķ��ĺ�"ĺ�ŐƑƏƐƖőĺ��;m;|b1�bm|uo]u;vvbom�-lom]�7b==;u;m|b-|;7�1Ѵ-7;v�
bv�Ѵo�;u�-lom]�1Ѵ-7;v�;�_b0b|bm]�7b==;u;m|�r-ub|��lo7;vĺ�Heredityķ�
123ķ�ƑѵƓŋƑƕƑĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƒѶņ​vƓƐƓƒ​ƕŊ​ƏƐƖŊ​ƏƑƏƐŊ​ƕ

�ouu;oķ��ĺ��ĺķ��bl࣐m;�Ŋ(-Ѵ�;u7;ķ��ĺķ�ş�
b|�;ķ��ĺ�"ĺ� ŐƑƏƑƐőĺ��Ѵbl-|b1�mb1_;�
7b==;u;m1;v� -lom]� Zootoca vivipara� 1Ѵ-7;v� �b|_� 7b==;u;m|� r-ub|��
lo7;vĹ� �lrѴb1-|bomv� =ou� |_;� ;�oѴ�|bom� -m7� l-bm|;m-m1;� o=� �b�b-
r-ub|�ĺ�Frontiers in Zoologyķ�18ķ� ƒƑĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐѶѵņ​vƐƑƖѶ​
3-​021-​00403​-​2

�ouu;oķ��ĺ��ĺķ��;Ѵ-;�ķ��ĺ��ĺķ�"�-u;�ķ�$ĺķ��u;;7�;Ѵ7ķ��ĺ��ĺķ��hv-m;mķ�$ĺ��ĺķ�ş�

b|�;ķ��ĺ�"ĺ�ŐƑƏƐѶőĺ��_�Ѵo];o]u-r_�ķ�;�oѴ�|bom-u��_bv|ou��-m7�;==;1|v�
o=�]Ѵ-1b-|bomv�bm�-�vr;1b;v�ŐZootoca viviparaő�bm_-0b|bm]�l�Ѵ|brѴ;�0bo-
];o]u-r_b1�u;]bomvĺ�Journal of Biogeographyķ�45ķ�ƐѵƐѵŋƐѵƑƕĺ�_||rvĹņņ​
7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​f0bĺ​ƐƒƒƓƖ​

�ou࢙�|_o࢙�ķ�$ĺķ��oom;�ķ��ĺ�!ĺķ�
b|�;ķ��ĺ�"ĺķ��hv-m;mķ�$ĺ��ĺķ��;Ѵbࣀķ�	ĺķ��_bu-ķ�
�ĺķ�&ѴѴ;uķ�$ĺķ�ş� �-m7�bhķ�	ĺ� ŐƑƏƐƒőĺ� �;m]|_�o=�-1|b�b|�� v;-vom�7ub�;v�
];o]u-r_b1� �-ub-|bom� bm� 0o7�� vb�;� o=� -� �b7;Ѵ�� 7bv|ub0�|;7� Ѵb�-u7ĺ�
Ecology and Evolutionķ�3ķ�ƑƓƑƓŋƑƓƓƑĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƑņ​;1;ƒĺ​
613

�bl࣐m;�Ŋ�u1ovķ�(ĺ��ĺķ�"-m-0ub-Ŋ&u0࢙mķ�"ĺķ�ş���;�-�7;Ѵ��-v|bѴѴoķ�!ĺ�ŐƑƏƐƕőĺ�
$_;� bm|;urѴ-��0;|�;;m�m-|�u-Ѵ� -m7� v;��-Ѵ� v;Ѵ;1|bom� bm� |_;�;�oѴ�-
|bom� o=� v;��-Ѵ� vb�;� 7blour_bvl� bm� Sceloporus� Ѵb�-u7v� Ő"t�-l-|-Ĺ�
�_u�movol-|b7-;őĺ� Ecology and Evolutionķ�7ķ� ƖƏƔŋƖƐƕĺ� _||rvĹņņ​7obĺ​
ou]ņ​ƐƏĺ​ƐƏƏƑņ​;1;ƒĺ​ƑƔƕƑ

��r=;uķ��ĺķ��-��;ѴѴķ��ĺķ�!;bm_-u7ķ�"ĺķ�ş���;_m;Ѵķ�"ĺ�ŐƑƏƐѵőĺ�$_;�;�oѴ�|bom�
o=�r-u;m|-Ѵ�bm�;v|l;m|�bm�1-;1bѴb-m�-lr_b0b-mvĹ���1olr-u-|b�;�-r-
ruo-1_ĺ�Biological Journal of the Linnean Societyķ�119ķ�ƓŋƐƓĺ�_||rvĹņņ​
7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​0bfĺ​ƐƑѶƏƔ​

�b-m]ķ� $ĺķ��;bubķ� "ĺķ� ş� "_bķ� �ĺ� ŐƑƏƑƑőĺ� ";��-Ѵ� vb�;� 7blour_bvl� bm� Ѵb�-u7vĹ�
!;mv1_ŝv� u�Ѵ;ķ� u;ruo7�1|b�;� lo7;ķ� 1Ѵ�|1_� vb�;ķ� -m7� Ѵbm;� =b||bm]�
l;|_o7�;==;1|vĺ� Integrative Zoologyķ�17ķ� ƕѶƕŋѶƏƒĺ�_||rvĹņņ​7obĺ​ou]ņ​
10.​1111/​1749-​4877.​12569​

�bm7|h;ķ�	ĺķ��-�;uķ�)ĺķ�ş��क़_l;ķ�)ĺ�ŐƑƏƐƏőĺ��7;m|b=b1-|bom�o=�-�1om|-1|�
�om;�0;|�;;m�o�br-uo�v�-m7��b�br-uo�v�1ollom� Ѵb�-u7v� ŐZootoca 
viviparaő�bm�1;m|u-Ѵ���uor;Ĺ�!;ruo7�1|b�;�v|u-|;]b;v�-m7�m-|�u-Ѵ�_�-
0ub7b�-|bomĺ�Salamandraķ�46ŐƑőķ�ƕƒŋѶƑĺ

�f�0bv-�Ѵf;�bࣀķ��ĺķ��oѴo�bࣀķ��ĺķ�$ol-঍;�bࣀ��oѴ-uo�ķ��ĺķ�	৴�hbࣀķ��ĺķ�ş��-Ѵ;�bࣀķ�
�ĺ� �ĺ� ŐƑƏƏƕőĺ� 
;l-Ѵ;� Ѵb=;Ŋ_bv|ou�� 1_-u-1|;ubv|b1v� o=� |_;� �ovou�
uo1h� Ѵb�-u7ķ� Dinarolacerta mosorensis� Ő�oѴol0-|o�bࣀķ� ƐѶѶѵő� =uol�
�om|;m;]uo�Ő"t�-l-|-Ĺ��-1;u|b7-;őĺ�Journal of Natural Historyķ�41ķ�
2979–2993. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏѶƏņ​ƏƏƑƑƑ​ƖƒƏƕƏ​ƐƕѶƕѶѶƖ

https://doi.org/10.1111/bij.12478
https://doi.org/10.1111/bij.12478
https://doi.org/10.1038/hdy.2015.54
https://doi.org/10.1038/hdy.2015.54
https://doi.org/10.1371/journal.pone.0085912
https://doi.org/10.1371/journal.pone.0085912
https://doi.org/10.1007/s11692-011-9144-5
https://doi.org/10.1111/j.2007.0906-7590.05171.x
https://doi.org/10.1111/j.2007.0906-7590.05171.x
https://doi.org/10.1111/geb.12398
https://doi.org/10.1111/gcb.13255
https://doi.org/10.5962/bhl.part.17244
https://doi.org/10.5962/bhl.part.17244
https://doi.org/10.5962/bhl.title.16228
https://doi.org/10.1242/jeb.104315
https://doi.org/10.1098/rstb.2001.0958
https://doi.org/10.1098/rstb.2001.0958
https://doi.org/10.1007/s00442-012-2338-4
https://doi.org/10.1007/s00442-012-2338-4
https://doi.org/10.1098/rspb.2019.2640
https://doi.org/10.1038/s41437-019-0201-7
https://doi.org/10.1186/s12983-021-00403-2
https://doi.org/10.1186/s12983-021-00403-2
https://doi.org/10.1111/jbi.13349
https://doi.org/10.1111/jbi.13349
https://doi.org/10.1002/ece3.613
https://doi.org/10.1002/ece3.613
https://doi.org/10.1002/ece3.2572
https://doi.org/10.1002/ece3.2572
https://doi.org/10.1111/bij.12805
https://doi.org/10.1111/bij.12805
https://doi.org/10.1111/1749-4877.12569
https://doi.org/10.1111/1749-4877.12569
https://doi.org/10.1080/00222930701787889


ƐƓՊ |ՊՊՍ ROITBERG et al.

�ॕr;����ubķ��ĺķ��_b-u-�b]Ѵboķ��ĺķ�ş��-u7o�oķ��ĺ�ŐƑƏƐѶőĺ��-1uo;�oѴ�|bom�o=�
v;��-Ѵ�vb�;�7blour_bvl�-m7�u;ruo7�1|bomŊu;Ѵ-|;7�r_;mo|�rb1�|u-b|v�
bm�Ѵb�-u7v�o=�|_;��_-1o�	ol-bmĺ�BMC Evolutionary Biologyķ�18ķ�ƐѶѵĺ�
_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐѶѵņ​vƐƑѶѵ​ƑŊ​ƏƐѶŊ​ƐƑƖƖŊ​ѵ

�o�b1_ķ��ĺ��ĺķ�ş��b00omvķ��ĺ�)ĺ�ŐƐƖƖƑőĺ���u;�b;��o=�|;1_mbt�;v�=ou�t�-m|b-
=�bm]�v;��-Ѵ�vb�;�7blour_bvlĺ�Growth, Development, and Agingķ�56ķ�
269–281.

�-7v;mķ�$ĺķ�ş�"_bm;ķ�!ĺ�ŐƐƖƖƓőĺ��ov|v�o=�u;ruo7�1|bom�bm=Ѵ�;m1;�|_;�;�oѴ�-
|bom�o=�v;��-Ѵ�vb�;�7blour_bvl�bm�vm-h;vĺ�Evolutionķ�48ķ�ƐƒѶƖŋƐƒƖƕĺ�
_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņfĺ​ƐƔƔѶŊ​ƔѵƓѵĺ​ƐƖƖƓĺ​|0ƏƔƒ​Ƒƒĺ​�

�;bubķ� "ĺ� ŐƑƏƏѶőĺ� ��oѴ�|bom� -m7� ;1oѴo]�� o=� Ѵb�-u7� 0o7�� vb�;vĺ� Global 
Ecology and Biogeographyķ�17ķ� ƕƑƓŋƕƒƓĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņfĺ​
1466-​8238.​2008.​00414.​x

�;bubķ�"ĺķ�
;Ѵ7l-mķ��ĺķ�"1_�-u�ķ�!ĺķ�ş�"_bm;ķ�!ĺ�ŐƑƏƑƏőĺ�(b�br-ub|��7o;v�mo|�
-==;1|�|_;�m�l0;uv�-m7�vb�;v�o=�u;r|bѴ;�o==vrubm]ĺ�Journal of Animal 
Ecologyķ�89ķ�ƒѵƏŋƒѵƖĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​ƐƒѵƔŊ​ƑѵƔѵĺ​ƐƒƐƑƔ​

�;bubķ�"ĺķ���u-Ѵbķ��ĺķ�,blbmķ��ĺķ�"_-hķ��ĺķ��|;v1�ķ�+ĺķ��-;|-moķ��ĺķ�ş�!oѴѴķ�&ĺ�
ŐƑƏƑƐőĺ�	b==;u;m|�voѴ�|bomv�Ѵ;-7�|o�vblbѴ-u�Ѵb=;�_bv|ou��|u-b|v�-1uovv�|_;�
]u;-|�7b�b7;v�o=�|_;�-lmbo|;�|u;;�o=�Ѵb=;ĺ�Journal of Biological Research-
Thessalonikiķ�28ķ�ƐŋƐƕĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐѶѵņ​vƓƏƕƏ​ƖŊ​ƏƑƐŊ​ƏƏƐƒƓ​Ŋ​Ɩ

�bѴ;vķ�	ĺ��ĺķ�"bm;u�oķ��ĺķ�ş�
u-mhbmoķ�)ĺ��ĺ�ŐƑƏƏƏőĺ�!;ruo7�1|b�;�0�u7;mķ�
Ѵo1olo|ou�r;u=oul-m1;ķ�-m7�|_;�1ov|�o=�u;ruo7�1|bom�bm�=u;;�u-m]-
bm]�Ѵb�-u7vĺ�Evolutionķ�54ķ�ƐƒѶѵŋƐƒƖƔĺ

�uѴo�-ķ�(ĺ�
ĺķ�"oѴo��;�-ķ��ĺ��ĺķ�	�m-�;�ķ��ĺ��ĺķ�ş��m-mf;�-ķ��ĺ��ĺ�ŐƑƏƑƑőĺ�
�m|;]u-|b�;�|-�omol���b|_bm�Eremias multiocellata�1olrѴ;��Ő"-�ub-ķ�
�-1;u|b7-;ő�=uol�|_;��;v|;um�r-u|�o=�u-m];Ĺ���b7;m1;�=uol�_bv|oub-
1-Ѵ�	��ĺ�Genesķ�13ķ�ƖƓƐĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƒƒƖƏņ​];m;v​ƐƒƏѵƏƖƓƐ

�v|uo�vh�ķ��ĺ��ĺķ��b7]-u7ķ�"ĺķ��ou7omķ�	ĺ��ĺķ�"1_�-_-ķ�$ĺķ��;mbh_o�b1_ķ��ĺķ�
ş��u;vho�vh�ķ��ĺ�(ĺ�ŐƑƏƐѵőĺ��-|uo|uor_��-m7�rѴ-1;m|-|bom�bm�bm�;u-
|;0u-|;vĹ���m;��r-u-7b]lĺ�Biological Reviewsķ�91ķ�ѵƕƒŋƕƐƐĺ�_||rvĹņņ​
7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​0u�ĺ​ƐƑƐѶƖ​

�bm1_;bu-Ŋ	omovoķ�	ĺķ�ş�$u;];m�-ķ�$ĺ�ŐƑƏƐƐőĺ�
;1�m7b|��v;Ѵ;1|bom�-m7�|_;�
;�oѴ�|bom�o=�u;ruo7�1|b�;�o�|r�|�-m7�v;�Ŋvr;1b=b1�0o7��vb�;�bm�|_;�
Liolaemus� Ѵb�-u7� -7-r|b�;� u-7b-|bomĺ�Evolutionary Biologyķ�38ķ� ƐƖƕŋ
207. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƕņ​vƐƐѵƖ​ƑŊ​ƏƐƐŊ​ƖƐƐѶŊ​ƕ

 �-ѴѴvķ� �ĺ� �ĺ� ŐƐƖƖƕőĺ� $_;� ;==;1|v� o=� u;ruo7�1|b�;�lo7;� -m7� 1Ѵbl-|;� om�
u;ruo7�1|b�;� v�11;vv� bm� |_;� ��v|u-Ѵb-m� Ѵb�-u7ķ� Lerista bougainvillii. 
Journal of Herpetologyķ�31ķ�ѵƏŋѵƔĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƑƒƏƕņ​ƐƔѵƔƒƑƖ

 �-ѴѴvķ��ĺ��ĺķ�ş�"_bm;ķ�!ĺ� ŐƐƖƖƔőĺ��-|;um-Ѵ�0o7�Ŋ�oѴ�l;�-v�-�1omv|u-bm|�
om�u;ruo7�1|b�;�o�|r�|� bm� Ѵb�-u7vĹ���b7;m1;�=uol�|_;�;�oѴ�|bom�o=�
�b�br-ub|�ĺ�Oecologiaķ� 103ķ� ƕƒŋƕѶĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƕņ​�
ƏƏƒ​
28427​

 �-ѴѴvķ��ĺ��ĺķ�ş�"_bm;ķ�!ĺ� ŐƐƖƖѶ-őĺ��ov|v�o=� u;ruo7�1|bom� bm�1omvr;1b=b1�
o�br-uo�v� -m7� �b�br-uo�v� Ѵb�-u7vķ� Lerista bougainvillii. Oikosķ� 82ķ�
539–551. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƑƒƏƕņ​ƒƔƓѵƒƕƓ

 �-ѴѴvķ��ĺ��ĺķ�ş�"_bm;ķ�!ĺ�ŐƐƖƖѶ0őĺ�Lerista bougainvilliiķ�-�1-v;�v|�7��=ou�|_;�
;�oѴ�|bom�o=��b�br-ub|��bm�u;r|bѴ;vĺ�Journal of Evolutionary Biologyķ�11ķ�
63–78. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƓѵņfĺ​ƐƓƑƏŊ​ƖƐƏƐĺ​ƐƖƖѶĺ​ƐƐƏƐƏ​Əѵƒĺ​�

 �-ѴѴvķ��ĺ��ĺķ�"_bm;ķ�!ĺķ�	omm;ѴѴ-mķ�"ĺķ�ş���|1_bmvomķ��ĺ�ŐƐƖƖƔőĺ�$_;�;�oѴ�-
|bom�o=��b�br-ub|���b|_bm�|_;���v|u-Ѵb-m�v1bm1b7�Ѵb�-u7�Lerista bougain-
villii. Journal of Zoologyķ�237ķ�ƐƒŋƑѵĺ

!��ou;�$;-lĺ�ŐƑƏƐƕőĺ�R: A language and environment for statistical comput-
ingĺ�(b;mm-ķ���v|ub-Ĺ�!�
o�m7-|bom�=ou�"|-|bv|b1-Ѵ��olr�|bm]ĺ�_||rĹņņ
���ĺ!Ŋruof;1|ĺou]ņ

!;1hm-];Ѵķ��ĺķ��-uu�|_;uvķ��ĺķ�+�u1_;mhoķ��ĺ��ĺķ��oh_0-|oѴ=o]_-_-bķ��ĺķ�
�-l;movķ��ĺ��ĺķ��-bmķ��ĺ��ĺķ�ş��Ѵl;uķ��ĺ�!ĺ�ŐƑƏƑƐőĺ�$_;�=�m1|bom-Ѵ�
];m;|b1�-u1_b|;1|�u;�o=�;]]ŊѴ-�bm]�-m7�Ѵb�;Ŋ0;-ubm]�u;ruo7�1|bom�bm�
common lizards. Nature Ecology & Evolutionķ�5ķ�ƐƔƓѵŋƐƔƔѵĺ�_||rvĹņņ​
7obĺ​ou]ņ​ƐƏĺ​ƐƏƒѶņ​vƓƐƔƔ​ƖŊ​ƏƑƐŊ​ƏƐƔƔƔ​Ŋ​Ɠ

!;1hm-];Ѵķ� �ĺķ� ş� �Ѵl;uķ� �ĺ� !ĺ� ŐƑƏƐƖőĺ� 	b==;u;m|b-Ѵ� u;ruo7�1|b�;� bm�;v|-
l;m|� bm� 1oŊo11�uubm]� o�br-uo�v� -m7� �b�br-uo�v� 1ollom� Ѵb�-u7v�
ŐZootoca viviparaő� -m7� blrѴb1-|bomv� =ou� Ѵb=;Ŋ_bv|ou�� |u-7;Ŋo==v��b|_�
�b�br-ub|�ĺ� Oecologiaķ� 190ķ� ѶƔŋƖѶĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƕņ​vƏƏƓƓ​
2-​019-​04398​-​w

!;1hm-];Ѵķ��ĺķ��-l;movķ��ĺķ�ş��Ѵl;uķ��ĺ�!ĺ�ŐƑƏƐѶőĺ��ollom�Ѵb�-u7v�0u;-h�
	oѴѴoŝv�Ѵ-��o=�buu;�;uvb0bѴb|�Ĺ��;mol;Ŋ�b7;�r_�Ѵo];molb1v�v�rrou|�

-�vbm]Ѵ;�oub]bm�o=��b�br-ub|��-m7�u;Ŋ;�oѴ�|bom�o=�o�br-ub|�ĺ�Molecular 
Phylogenetics and Evolutionķ� 127ķ� ƔƕƖŋƔѶѶĺ� _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​
1016/j.​ympev.​2018.​05.​029

!o7uझ]�;�Ŋ!ol;uoķ�
ĺķ࣐��m7;�ķ�
ĺ�!ĺķ��-u1झ-Ŋ�oѴѴ-�oķ�!ĺķ�ş�(bѴѴ-]u࢙mŊ"-m|-�
�u��ķ��ĺ�ŐƑƏƏƑőĺ��olr-u-1bॕm�7;Ѵ�;v=�;u�o�u;ruo7�1|ou�;m�7ov�;vr;-
1b;v�_;ul-m-v�7;Ѵ�]࣐m;uo�Sceloporus�Ő"-�ub-Ĺ��_u�movol-|b7-;ő�1om�
7b=;u;m|;�lo7o�u;ruo7�1|ouĺ�Acta Zoologica Mexicanaķ�85ķ�ƐѶƐŋƐѶѶĺ

!o==ķ�	ĺ��ĺ�ŐƑƏƏƑőĺ�Life history evolutionĺ�"bm-�;u��vvo1b-|;vĺ
!ob|0;u]ķ��ĺ�"ĺ�ŐƑƏƏƕőĺ�(-ub-|bom�bm�v;��-Ѵ�vb�;�7blour_bvl��b|_bm�-��b7;-

vru;-7�Ѵb�-u7�vr;1b;vĺ� �m�	ĺ��ĺ�
-bu0-bumķ�)ĺ�&ĺ��Ѵ-m1h;m_oumķ�ş�$ĺ�
 7vĺőķ�Sex, size, and gender roles: Evolutionary studies of sexual�h;Ѵ��Ő࣐�"
size dimorphism�Őrrĺ�ƐƓƒŋƐƔƒķ�ƑƐѵŋƑƐƕőĺ���=ou7�&mb�;uvb|���u;vvĺ

!ob|0;u]ķ� �ĺ� "ĺķ� �rѴ-mo�-ķ��ĺ�(ĺķ� �o|;mhoķ� $ĺ� �ĺķ� �l-|ķ� 
ĺķ� �-uu;|;uoķ��ĺ�
�ĺķ���u-mo�-ķ�(ĺ��ĺķ���Ѵ-h_o�-ķ��ĺ��ĺķ�,bm;mhoķ��ĺ� �ĺķ�ş�+-ho�Ѵ;�ķ�
(ĺ��ĺ�ŐƑƏƐƔőĺ��;o]u-r_b1��-ub-|bom�o=�Ѵb=;Ŋ_bv|ou��|u-b|v�bm�|_;�v-m7�
Ѵb�-u7ķ�Lacerta agilisĹ�$;v|bm]�	-u�bmŝv�=;1�m7b|�Ŋ-7�-m|-];�_�ro|_-
esis. Journal of Evolutionary Biologyķ�28ķ� ѵƐƒŋѵƑƖĺ� _||rvĹņņ​7obĺ​ou]ņ​
10.​1111/​jeb.​12594​

!ob|0;u]ķ��ĺ�"ĺķ���u-mo�-ķ�(ĺ��ĺķ���Ѵ-h_o�-ķ��ĺ��ĺķ��uѴo�-ķ�(ĺ�
ĺķ��rѴ-mo�-ķ�
�ĺ�(ĺķ�,bm;mhoķ��ĺ��ĺķ�"_-l]�mo�-ķ�!ĺ�!ĺķ��o=l-mmķ�"ĺķ�ş�+-ho�Ѵ;�ķ�
(ĺ��ĺ�ŐƑƏƐƒőĺ�(-ub-|bom�o=�u;ruo7�1|b�;�|u-b|v�-m7�=;l-Ѵ;�0o7��vb�;�
bm� |_;�lov|��b7;Ѵ�Ŋu-m]bm]� u;r|bѴ;� vr;1b;vĹ�$;v|bm]� |_;�;==;1|v�o=�
u;ruo7�1|b�;�lo7;ķ� Ѵbm;-];ķ� -m7�1Ѵbl-|;ĺ�Evolutionary Biologyķ�40ķ�
420–438. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƕņ​vƐƐѵƖ​ƑŊ​ƏƐƒŊ​ƖƑƓƕŊ​Ƒ

!ob|0;u]ķ��ĺ�"ĺķ��uѴo�-ķ�(ĺ�
ĺķ���Ѵ-h_o�-ķ��ĺ��ĺķ���u-mo�-ķ�(ĺ��ĺķ��rѴ-mo�-ķ�
�ĺ�(ĺķ� ,bm;mhoķ��ĺ� �ĺķ� �uub0-vķ��ĺķ� �u-|o1_�झѴķ� �ĺķ� �f�0bv-�Ѵf;�bࣀķ� �ĺķ�
"|-ubho�ķ� (ĺ� �ĺķ� "|ubf0ov1_ķ� �ĺķ� �o=l-mmķ� "ĺķ� �;om|�;�-ķ� �ĺ� �ĺķ� ş�
�क़_l;ķ�)ĺ� ŐƑƏƑƏőĺ� (-ub-|bom� bm� 0o7�� vb�;� -m7� v;��-Ѵ� vb�;� 7blou-
r_bvl� bm� |_;� lov|� �b7;Ѵ�� u-m]bm]� Ѵb�-u7Ĺ� $;v|bm]� |_;� ;==;1|v� o=�
u;ruo7�1|b�;�lo7;� -m7� 1Ѵbl-|;ĺ�Ecology and Evolutionķ�10ķ� ƓƔƒƐŋ
4561. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƑņ​;1;ƒĺ​ѵƏƕƕ

!ob|0;u]ķ��ĺ�"ĺķ��uѴo�-ķ�(ĺ�
ĺķ���u-mo�-ķ�(ĺ��ĺķ���Ѵ-h_o�-ķ��ĺ��ĺķ�,bm;mhoķ�
�ĺ��ĺķ��f�0bv-�Ѵf;�b1ķ��ĺķ�"_-l]�mo�-ķ�!ĺ�!ĺķ��-uu;|;uoķ��ĺ��ĺķ��Ѵ-v;mķ�
�ĺķ�
oh|ķ��ĺķ�ş��क़_l;ķ�)ĺ�ŐƑƏƐƐőĺ��m|;uŊo0v;u�;u�-m7�bm|u-Ŋo0v;u�;u�
7b==;u;m1;v�bm�l;-v�ubm]�0o7��Ѵ;m]|_Ĺ���|;v|�bm�|_;�1ollom�Ѵb�-u7ķ�
Zootoca vivipara. Amphibia-Reptiliaķ�32ķ�ƓƕƕŋƓѶƓĺ

!ob|0;u]ķ� �ĺ� "ĺķ� !;1hm-];Ѵķ��ĺķ� �Ѵl;uķ��ĺ�!ĺķ��u-ो-ķ� 
ĺķ� !o7uझ]�;�ķ�	ĺ�$ĺķ�
�ĺķ��bo�bm;ķ��ĺķ	�ro�-ķ��ĺ��ĺķ��-��;mvķ��uķ��ĺķ���u-mo�-ķ�(ĺ��ĺķ-[-࢒
�uѴo�-ķ�(ĺ�
ĺķ���Ѵ-h_o�-ķ��ĺ��ĺķ��rѴ-mo�-ķ��ĺ�(ĺķ�ş��uub0-vķ��ĺ�ŐƑƏƑƓőĺ�
	-|-� =uolĹ� (b�br-ub|�� bv� -vvo1b-|;7� �b|_� Ѵ-u];u� =;l-Ѵ;� vb�;� -m7�
_b]_;u� v;��-Ѵ� vb�;�7blour_bvl� bm� -� u;ruo7�1|b�;Ѵ��0blo7-Ѵ� Ѵb�-u7ĺ�
Dryad Digital Repositoryķ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƔƏѵƐņ​7u�-7ĺ​ѵѵ|Ɛ]​ƐhƖƕ

"1_-u=ķ��ĺķ�ş��;bubķ�"ĺ�ŐƑƏƐƒőĺ�";��-Ѵ�7blour_bvl�o=�_;-7v�-m7�-07ol;mvĹ�
	b==;u;m|� -rruo-1_;v� |o� ļ0;bm]� Ѵ-u];Ľ� bm� =;l-Ѵ;� -m7�l-Ѵ;� Ѵb�-u7vĺ�
Biological Journal of the Linnean Societyķ�110ķ�ѵѵƔŋѵƕƒĺ�_||rvĹņņ​7obĺ​
ou]ņ​ƐƏĺ​ƐƐƐƐņ​0bfĺ​ƐƑƐƓƕ​

";b];Ѵķ�!ĺ��ĺķ���]]bmvķ��ĺ��ĺķ�ş�
ou7ķ��ĺ��ĺ�ŐƐƖѶƕőĺ�!;7�1|bom�bm�Ѵo1olo-
|ou�-0bѴb|��-v�-�1ov|�o=�u;ruo7�1|bom�bm�]u-�b7�vm-h;ĺ�Oecologiaķ�73ķ�
481–485. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƕņ​�
ƏƏƒ​ƕƖƓƏƓ​

"_bm;ķ�!ĺ� ŐƐƖѶƏőĺ� ļ�ov|vĽ�o=� u;ruo7�1|bom� bm� u;r|bѴ;vĺ�Oecologiaķ�46ķ�ƖƑŋ
100. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏƕņ​�
ƏƏƒ​ƓѵƖƕƑ​

"_bm;ķ� !ĺ� ŐƐƖѶƔőĺ� $_;� ;�oѴ�|bom� o=� �b�br-ub|�� bm� u;r|bѴ;vĹ� �m� ;1oѴo]b1-Ѵ�
-m-Ѵ�vbvĺ��m��ĺ��-mv�ş�
ĺ��bѴѴ;|�Ő�7vĺőķ�Biology of the Reptilia�Őrrĺ�ѵƏƔŋ
ѵƖƓőĺ�)bѴ;�ĺ

"_bm;ķ�!ĺ�ŐƐƖƖƓőĺ�";��-Ѵ�vb�;�7blour_bvl�bm�vm-h;v�u;�bvb|;7ĺ�Copeiaķ�1994ķ�
326–346. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƑƒƏƕņ​ƐƓƓѵƖѶƑ

"bm;u�oķ��ĺķ��;7];vķ�!ĺķ�ş��7oѴr_ķ�"ĺ��ĺ�ŐƐƖƖƐőĺ�	;1u;-v;7�vrubm|�vr;;7�-v�
-�1ov|�o=�u;ruo7�1|bom�bm�|_;�Ѵb�-u7�Sceloporus occidentalisĹ�(-ub-|bom�
-lom]�ror�Ѵ-|bomvĺ�Journal of Experimental Biologyķ�155ķ�ƒƑƒŋƒƒѵĺ�
_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƑƓƑņ​f;0ĺ​ƐƔƔĺƐĺ​ƒƑƒ

"lb|_ķ�!ĺ��ĺ�ŐƐƖƖƖőĺ�"|-|bv|b1v�o=�v;��-Ѵ�vb�;�7blour_bvlĺ�Journal of Human 
Evolutionķ�36ķ�ƓƑƒŋƓƔƖĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƏѵņ​f_;�ĺ​ƐƖƖѶĺ​ƏƑѶƐ

"lb|_ķ�"ĺ��ĺķ���v|bmķ��ĺ��ĺķ�ş�"_bm;ķ�!ĺ�ŐƑƏƏƐőĺ���r_�Ѵo];m;|b1�-m-Ѵ�vbv�o=�
�-ub-|bom�bm�u;ruo7�1|b�;�lo7;��b|_bm�-m���v|u-Ѵb-m�Ѵb�-u7�ŐSaiphos 
equalisķ�"1bm1b7-;őĺ�Biological Journal of the Linnean Societyķ�74ķ�ƐƒƐŋ
139. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņfĺ​ƐƏƖƔŊ​ѶƒƐƑĺ​ƑƏƏƐĺ​|0ƏƐƒ​ѶƑĺ​�

https://doi.org/10.1186/s12862-018-1299-6
https://doi.org/10.1111/j.1558-5646.1994.tb05323.x
https://doi.org/10.1111/j.1466-8238.2008.00414.x
https://doi.org/10.1111/j.1466-8238.2008.00414.x
https://doi.org/10.1111/1365-2656.13125
https://doi.org/10.1186/s40709-021-00134-9
https://doi.org/10.3390/genes13060941
https://doi.org/10.1111/brv.12189
https://doi.org/10.1111/brv.12189
https://doi.org/10.1007/s11692-011-9118-7
https://doi.org/10.2307/1565329
https://doi.org/10.1007/BF00328427
https://doi.org/10.1007/BF00328427
https://doi.org/10.2307/3546374
https://doi.org/10.1046/j.1420-9101.1998.11010063.x
http://www.R-project.org/
http://www.R-project.org/
https://doi.org/10.1038/s41559-021-01555-4
https://doi.org/10.1038/s41559-021-01555-4
https://doi.org/10.1007/s00442-019-04398-w
https://doi.org/10.1007/s00442-019-04398-w
https://doi.org/10.1016/j.ympev.2018.05.029
https://doi.org/10.1016/j.ympev.2018.05.029
https://doi.org/10.1111/jeb.12594
https://doi.org/10.1111/jeb.12594
https://doi.org/10.1007/s11692-013-9247-2
https://doi.org/10.1002/ece3.6077
https://doi.org/10.5061/dryad.66t1g1k97
https://doi.org/10.1111/bij.12147
https://doi.org/10.1111/bij.12147
https://doi.org/10.1007/BF00379404
https://doi.org/10.1007/BF00346972
https://doi.org/10.2307/1446982
https://doi.org/10.1242/jeb.155.1.323
https://doi.org/10.1006/jhev.1998.0281
https://doi.org/10.1111/j.1095-8312.2001.tb01382.x


ՊՍՊ |ՊƐƔROITBERG et al.

"lb|_ķ� "ĺ��ĺķ�ş�"_bm;ķ�!ĺ� ŐƐƖƖƕőĺ� �m|u-vr;1b=b1� �-ub-|bom� bm� u;ruo7�1|b�;�
lo7;��b|_bm�|_;�v1bm1b7�Ѵb�-u7�Saiphos equalis. Australian Journal of 
Zoologyķ�45ķ�ƓƒƔŋƓƓƔĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƏƕƐņ​,�ƖƕƏƑƒ

"|;-umvķ�"ĺ��ĺ�ŐƐƖƖƑőĺ�The evolution of life historiesĺ���=ou7�&mb�;uvb|���u;vvĺ
"|;�-u|ķ��ĺ�!ĺ�ŐƑƏƐƒőĺ�
;|-Ѵ�m�|ub|bom�bm�Ѵ;1b|_o|uor_b1�vt�-l-|;�u;r|bѴ;vĹ�

$o�-u7�-�1olru;_;mvb�;�lo7;Ѵ�=ou�;�oѴ�|bom�o=��b�br-ub|��-m7�rѴ--
1;m|-|bomĺ�Journal of Morphologyķ�274ķ�ѶƑƓŋѶƓƒĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​
1002/​jmor.​20141​

"�u];|Ŋ�uo0-ķ� +ĺķ� �;�Ѵbmķ� �ĺķ� ��bѴѴ-�l;ķ� �ĺ� �ĺķ� ��h�ķ��ĺķ� ";l;mo�ķ� 	ĺķ�
�uѴo�-ķ�(ĺķ���rub�-mo�-ķ��ĺķ��_bu-ķ��ĺķ�ş�"l-f7-ķ��ĺ�ŐƑƏƏѵőĺ���Ѵ|brѴ;�
oub]bmv� o=� �b�br-ub|�ķ� ou� u;�;uv-Ѵ� =uol� �b�br-ub|�� |o� o�br-ub|�ĵ� $_;�
��uor;-m�1ollom�Ѵb�-u7�ŐZootoca viviparaķ��-1;u|b7-;ő�-m7�|_;�;�o-
Ѵ�|bom�o=�r-ub|�ĺ�Biological Journal of the Linnean Societyķ�87ķ� ƐŋƐƐĺ�
_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņfĺ​ƐƏƖƔŊ​ѶƒƐƑĺ​ƑƏƏѵĺ​ƏƏƔƔƑĺ​�

"�u];|Ŋ�uo0-ķ�+ĺķ��;�Ѵbmķ��ĺķ���bѴѴ-�l;ķ��ĺŊ�ĺķ�$_our;ķ�!ĺ�"ĺķ���rub�-mo�-ķ�
�ĺķ�(o]ubmķ��ĺķ��-vѴ-hķ�!ĺķ��-��o||bķ�"ĺķ�(;m1�;Ѵķ��ĺķ��_bu-ķ��ĺķ��7b;um-ķ�
�ĺķ��;om|�;�-ķ��ĺķ��omm;�ķ��ĺ��ĺķ�ş�"lb|_ķ��ĺ�ŐƑƏƏƐőĺ��m|u-vr;1b=b1�
r_�Ѵo];o]u-r_��o=�Lacerta vivipara�-m7�|_;�;�oѴ�|bom�o=��b�br-ub|�ĺ�
Molecular Phylogenetics and Evolutionķ�18ķ�ƓƓƖŋƓƔƖĺ�_||rvĹņņ​7obĺ​ou]ņ​
10.​1006/​mpev.​2000.​0896

$-uuķ�"ĺķ��;bubķ�"ĺķ��b1hvķ��ĺ��ĺķ�ş��Ѵ]-uķ��ĺ��ĺ�ŐƑƏƐƖőĺ���0bo];o]u-r_b1�u;-
�;uv-Ѵ� bm� v;��-Ѵ� vb�;�7blour_bvl�-Ѵom]�-�1om|bm;m|-Ѵ� |;lr;u-|�u;�
]u-7b;m|ĺ�Ecographyķ�42ķ�ƕƏѵŋƕƐѵĺ

$_b;vl;b;uķ��ĺ�ŐƑƏƐƒőĺ�Die Waldeidechseĺ��-�u;m|bŊ(;uѴ-]ĺ
(-m�	�h;ķ��ĺ�&ĺķ�ş��;-�ru;ķ�"ĺ��ĺ�ŐƑƏƐƐőĺ��bo;m;u];|b1�1olrom;m|v�o=�u;-

ruo7�1|b�;�;==ou|�bm��b�br-uo�v�vm-h;vĹ��ov|v�o=��b|;ѴѴo];m;vbv�;�-
1;;7�1ov|v�o=�ru;]m-m1�ĺ�Comparative Biochemistry and Physiology 
Part A: Molecular & Integrative Physiologyķ�160ķ�ƔƏƓŋƔƐƔĺ�_||rvĹņņ​7obĺ​
ou]ņ​ƐƏĺ​ƐƏƐѵņfĺ​10r-ĺ​ƑƏƐƐĺ​ƏѶĺ​ƏƐƐ

(;ѴoŊ�m|ॕmķ� �ĺķ� "-m|ovķ� *ĺķ� "-ml-u|झmŊ(bѴѴ-uķ� �ĺķ� �ou7;uoŊ!b�;u-ķ� �ĺķ� ş�
��1hѴ;�ķ�	ĺ�ŐƑƏƐƔőĺ��m|u-vr;1b=b1��-ub-|bom�bm�1Ѵ�|1_�vb�;�-m7�l-|;u-
m-Ѵ�bm�;v|l;m|�bm�r�;ubr-uo�v�-m7�Ѵ-u�br-uo�v�Salamandra salaman-
dra�=;l-Ѵ;vĺ�Evolutionary Ecologyķ�29ķ�ƐѶƔŋƑƏƓĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​
1007/​s1068​2-​014-​9720-​0

)_b||bm]|omķ��ĺ��ĺķ�(-m�	�h;ķ��ĺ�&ĺķ��b-m]ķ�"ĺ� ĺ�$ĺķ��7�-u7vķ�"ĺ�(ĺķ�"_bm;ķ�
!ĺķ�$_olrvomķ��ĺ��ĺķ�ş��u�;0;uķ��ĺ��ĺ� ŐƑƏƑƑőĺ�&m7;uv|-m7bm]�|_;�
;�oѴ�|bom�o=��b�br-ub|���vbm]�bm|u-vr;1b=b1��-ub-|bom�bm�u;ruo7�1|b�;�
lo7;� -m7� |u-mvb|bom-Ѵ� =oulv� o=� ru;]m-m1�ĺ�Biological Reviewsķ�97ķ�
1179–1192. _||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​ƐƐƐƐņ​0u�ĺ​ƐƑѶƒѵ​

)o�ulvķ��ĺ��ĺķ�ş��ol0-u7bķ��ĺ�ŐƐƖƖƑőĺ�!;=Ѵ;1|bomv�om�|_;�;�oѴ�|bom�o=�rb-
v1bm;� �b�br-ub|�ĺ�American Zoologistķ�32ķ� ƑƕѵŋƑƖƒĺ� _||rvĹņņ​7obĺ​ou]ņ​
10.​1093/​icb/​32.2.​276

,_;m]ķ� +ĺķ� ş�)b;mvķ� �ĺ� �ĺ� ŐƑƏƐѵőĺ� �ol0bmbm]� r_�Ѵo];molb1� -m7� v�r;uŊ
l-|ub��-rruo-1_;vķ�-m7�-�|bl;Ŋ1-Ѵb0u-|;7�r_�Ѵo];m��=ou�vt�-l-|;�
u;r|bѴ;v� ŐѴb�-u7v�-m7�vm-h;vő�0-v;7�om�ƔƑ�];m;v�-m7�ƓƐѵƑ�vr;1b;vĺ�
Molecular Phylogenetics and Evolutionķ�94ķ�ƔƒƕŋƔƓƕĺ

,blbmķ��ĺķ�,blbmķ�"ĺ�(ĺķ�"_bm;ķ�!ĺķ���bѴ-ķ��ĺķ��-�;uķ��ĺķ��क़_lķ��ĺķ��uo�mķ�!ĺķ�
�-uhbķ��ĺķ�7;��Ѵb�;bu-��-;|-moķ��ĺ��ĺķ��;uu;u-ķ�
ĺ��ĺķ��_-rrѴ;ķ�	ĺ��ĺķ�
�_buboķ��ĺķ��oѴѴbķ��ĺ�!ĺķ�	o-mķ�$ĺ��ĺķ��Ѵ-�ķ�
ĺķ��ubvl;uķ��ĺ��ĺķ� �|;v1�ķ�
+ĺķ��u-�vķ�
ĺķ��;�u;|omķ��ĺķ�Ļ��;bubķ�"ĺ� ŐƑƏƑƑőĺ���]Ѵo0-Ѵ�-m-Ѵ�vbv�o=�
�b�br-ub|�� bm� vt�-l-|;v�_b]_Ѵb]_|v� b|v�ru;�-Ѵ;m1;� bm� 1oѴ7� 1Ѵbl-|;vĺ�
Global Ecology and Biogeographyķ�31ķ�ƑƓƒƕŋƑƓƔƑĺ�_||rvĹņņ​7obĺ​ou]ņ​ƐƏĺ​
ƐƐƐƐņ​];0ĺ​ƐƒƔƖѶ​

"&���!$������
�!��$���
�77b|bom-Ѵ� v�rrou|bm]� bm=oul-|bom� 1-m� 0;� =o�m7� omѴbm;� bm� |_;�
"�rrou|bm]��m=oul-|bom�v;1|bom�-|�|_;�;m7�o=�|_bv�-u|b1Ѵ;ĺ

Figure S1:�"rѴbm;�1ouu;Ѵo]u-lv�=ou�|_;�u;vb7�-Ѵv�o=�o�u�l-bm�lo7;Ѵv�
=ou�];o]u-r_b1��-ub-|bom�o=�l-Ѵ;�vb�;ķ�=;l-Ѵ;�vb�;�-m7�""	�Ő$-0Ѵ; Ɛő�
in Zootoca vivipara.
Table  S1:� "�ll-u�� v|-|bv|b1v� =ou� vmo�|ŋ�;m|� Ѵ;m]|_� Ő"(�ő� bm� l-Ѵ;�
-m7� =;l-Ѵ;� v-lrѴ;v� o=� Zootoca viviparaķ� ];o]u-r_b1� -m7� 1Ѵbl-|b1�
1_-u-1|;ubv|b1v�o=�|_;v;�ror�Ѵ-|bomvķ�-m7�vol;�o|_;u�7-|-ĺ
Table  S2:� "�ll-u�� v|-|bv|b1v� =ou� vmo�|ŋ�;m|� Ѵ;m]|_� Ő"(�ő� bm�
];o]u-r_b1-ѴѴ�� 7bv|bm1|� ror�Ѵ-|bomv� o=� Lerista bougainvilliiķ� Saiphos 
equalisķ�Sceloporus aeneus and S. bicanthalis.
Table S3:��o7;Ѵv� =ou�];o]u-r_b1��-ub-|bom�o=�""	�-m7�v;�Ŋvr;1b=b1�
0o7�� Ѵ;m]|_� bm� Zootoca vivipara� u�m� om� -� 7-|-� v;|� |u�m1-|;7� |o�
$ƐՓƾՓƴƔĺѵŦ�ĺ
Table S4:��o7;Ѵv� =ou�];o]u-r_b1��-ub-|bom�o=�""	�-m7�v;�Ŋvr;1b=b1�
0o7�� Ѵ;m]|_� bm� Zootoca vivipara� ;�|;m7;7� =ou� |�o� -77b|bom-Ѵ�
ru;7b1|ouv�Ő�-|ķ�|�r;�o=�l-|;ub-Ѵĸ�$bl;ķ�|bl;�bm|;u�-Ѵőĺ
Table S5:��o7;Ѵv�=ou�];o]u-r_b1��-ub-|bom�bm�v;�Ŋvr;1b=b1�0o7��Ѵ;m]|_�
in Zootoca vivipara��_b1_�fobm|Ѵ��bm1Ѵ�7;�0o|_�v;�;vĺ
Table S6:�ļ�o|_Ŋv;��lo7;ѴvĽ�=ou�];o]u-r_b1��-ub-|bom�bm�v;�Ŋvr;1b=b1�
0o7�� Ѵ;m]|_� bm� Lerista bougainvillii� -m7� |_;� Sceloporus aeneus/
bicanthalis�]uo�rĺ�	-|-�robm|v�-u;�ror�Ѵ-|bom�l;-mvĺ
Table S7:�ļ�o|_Ŋv;��lo7;ѴvĽ�u�m�om�v�uuo]-|;�bm7b�b7�-ѴŊ0-v;7�7-|-�
om� 0o7�� Ѵ;m]|_� �-ub-|bom� bm� Lerista bougainvillii� -m7� |_;�Sceloporus 
aeneus/bicanthalis�]uo�rĺ
Table  S8:� ��oѴ�|bom-u�� -];� Őbm� l�-őķ� m�l0;u� o=� o�br-uo�v� -m7�
�b�br-uo�v� vr;1b;vķ� -m7� m�l0;u� o=� bm7;r;m7;m|� |u-mvb|bomv� |o�
�b�br-ub|��bm�|_u;;�Ѵb�-u7�=-lbѴb;v�Ő-m7�v�0ou7bm-|;�|-�-ő��_b1_�bm1Ѵ�7;�
|_u;;�u;ruo7�1|b�;Ѵ��0blo7-Ѵ�vr;1b;v�ŐZootoca viviparaķ��-1;u|b7-;ņ
�-1;u|bm-;ņ�-1;u|bmbĸ� Saiphos equalis and Lerista bougainvilliiķ�
"1bm1b7-;ņ��]ovol-|bm-;ő�-m7�|_;�r-bu�o=�vbv|;u�vr;1b;v�ŐSceloporus 
aeneus and S. bicanthalisķ��_u�movol-|b7-;ņ"1;Ѵoroubm-;ő�7b==;ubm]�
bm�r-ub|��lo7;ĺ
Table  S9:� !;ruo7�1|b�;Ѵ�� 0blo7-Ѵ� vr;1b;v� -m7� |_;bu� ;�oѴ�|bom-u��
_bv|ou��o=��b�br-uo�v�u;ruo7�1|bom��b|_bm�|_;bu� Ѵ-u];u�r_�Ѵo];m;|b1�
clades.

How to cite this article: !ob|0;u]ķ��ĺ�"ĺķ�!;1hm-];Ѵķ��ĺķ��Ѵl;uķ�
�ĺ�!ĺķ��u-ो-ķ�
ĺķ�!o7uझ]�;��	झ-�ķ�$ĺķ࢒�-]-uķ��ĺķ���u-mo�-ķ�(ĺ��ĺķ�
�ro�-ķ��ĺ��ĺķ��-��;mvķ�	ĺķ��bo�bm;ķ��ĺķ��uѴo�-ķ�(ĺ�
ĺķ�
��Ѵ-h_o�-ķ��ĺ��ĺķ��rѴ-mo�-ķ��ĺ�(ĺķ�ş��uub0-vķ��ĺ��ĺ�ŐƑƏƑƓőĺ�
(b�br-ub|��bv�-vvo1b-|;7��b|_�Ѵ-u];u�=;l-Ѵ;�vb�;�-m7�_b]_;u�
v;��-Ѵ�vb�;�7blour_bvl�bm�-�u;ruo7�1|b�;Ѵ��0blo7-Ѵ�Ѵb�-u7ĺ�
Journal of Animal Ecologyķ�00ķ�ƐŋƐƔĺ�_||rvĹņņ7obĺ
ou]ņƐƏĺƐƐƐƐņƐƒѵƔŊƑѵƔѵĺƐƓƐƕƏ

https://doi.org/10.1071/ZO97023
https://doi.org/10.1002/jmor.20141
https://doi.org/10.1002/jmor.20141
https://doi.org/10.1111/j.1095-8312.2006.00552.x
https://doi.org/10.1006/mpev.2000.0896
https://doi.org/10.1006/mpev.2000.0896
https://doi.org/10.1016/j.cbpa.2011.08.011
https://doi.org/10.1016/j.cbpa.2011.08.011
https://doi.org/10.1007/s10682-014-9720-0
https://doi.org/10.1007/s10682-014-9720-0
https://doi.org/10.1111/brv.12836
https://doi.org/10.1093/icb/32.2.276
https://doi.org/10.1093/icb/32.2.276
https://doi.org/10.1111/geb.13598
https://doi.org/10.1111/geb.13598
https://doi.org/10.1111/1365-2656.14170
https://doi.org/10.1111/1365-2656.14170

	Viviparity is associated with larger female size and higher sexual size dimorphism in a reproductively bimodal lizard
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|Study species
	2.2|Body size data
	2.3|Data analysis
	2.4|Methodological caveats

	3|RESULTS
	4|DISCUSSION
	5|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


