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Abstract

Revised distribution, phenotypic variation and conservation status of Liolaemus 
ſVVMCWK� (Squamata: Liolaemidae), a lizard endemic to the Andes of Central Bolivia. 

6JG�TCTG��GPFGOKE�$QNKXKCP�NK\CTF��.KQNCGOWU�ſVVMCWK� was considered extinct at the locality 

QH�VJG�RCTCV[RGU��6JG�URGEKGU�EWTTGPVN[�KU�ECVCNQIWGF�CU�8WNPGTCDNG��6JG�RNCWUKDKNKV[�QH�VJG�
RWVCVKXG� RCTCV[RG� NQECNKV[� KU� FKUEWUUGF�� CU� KV� TGNCVGU� VQ� VJG� TGRQTVGF� GZVKPEVKQP� GXGPV��
1DUGTXCVKQPU�RTGUGPVGF�JGTG�GXKFGPEG�VJCV�VJG�FKUVTKDWVKQP�QH�.��ſVVMCWK�KU�DTQCFGT�VJCP�JCU�
DGGP�TGRQTVGF��GZVGPFKPI�PGCTN[�����MO�CNQPI�VJG�JKIJNCPFU�QH�VJG�%QTFKNNGTC�FG�6KTCSWG�

RTQXKPEGU�QH�%JCRCTG��6KTCSWG��CPF�%CTTCUEQ���6JG�URGEKGU�OCKPVCKPU�RQRWNCVKQPU�KP�CTGCU�
YJGTG�KVU�JCDKVCV�KU�YGNN�EQPUGTXGF��UQOG�QH�VJGO�YKVJKP�VJG�NKOKVU�QH�VJG�%CTTCUEQ�0CVKQPCN�
2CTM�� 6JKU� PGY� KPHQTOCVKQP�� HQNNQYKPI� VJG� +7%0� ETKVGTKC�� KPFKECVGU� VJCV� VJG� ECVGIQT[� QH�
8WNPGTCDNG�KU�CFGSWCVG�HQT�VJG�EQPUGTXCVKQP�UVCVWU�QH�.��ſVVMCWK��1VJGT�TGEQTFU�HTQO�#TSWG�
2TQXKPEG� DGNQPI� VQ� .�� XCTKGICVWU� and a species in the .�� OQPVCPWU� UGTKGU�� 8CTKCVKQP� KP�
XGPVTCN� EQNQT� RCVVGTP� QH� OCNGU� KU� FGUETKDGF�� %QPVTCT[� VQ� VJG� YJKVKUJ� XGPVGT� FGUETKDGF�
QTKIKPCNN[�� OCNGU� UGGO� VQ� DG� RQN[OQTRJKE�� JCXKPI� YJKVG�� [GNNQY�� TGF�� CPF� KPVGTOGFKCVG�
EQODKPCVKQPU��6JG�FKUVTKDWVKQP�QH�.��ſVVMCWK�CPF�KVU�XGPVTCN�EQNQT�OQTRJU�TGƀGEV�C�URCVKCNN[�
HTCIOGPVGF�TCPIG�KP�YJKEJ�KPVTCURGEKſE�GXQNWVKQP�EQWNF�TGUWNV�KP�OCTMGF�IGPGVKE�UVTWEVWTG��
The persistence of .��ſVVMCWK�CPF�QVJGT�GPFGOKUOU�EQPſPGF�VQ�#PFGCP�JKIJNCPFU�UGGOU�VQ�
FGRGPF�QP�VJG�RTGUGTXCVKQP�QH�RWPC�ITCUUNCPFU��CP�GEQU[UVGO�WUWCNN[�WPFGT�TGRTGUGPVGF�KP�
EQPUGTXCVKQP�GHHQTVU��
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Resumen

Revisión de la distribución, variación fenotípica y estado de conservación de .KQNCGOWU�ſVVMCWK�
(Squamata: Liolaemidae), una lagartija endémica de los Andes de Bolivia Central. La rara 

lagartija .KQNCGOWU� ſVVMCWK� endémica de Bolivia, fue considerada extinta en la localidad de los 

RCTCVKRQU��#EVWCNOGPVG� NC�GURGEKG�GUV¶�ECVCNQICFC�EQOQ�8WNPGTCDNG��.C�ETGFKDKNKFCF�FG� NC�UWRWGUVC�
NQECNKFCF�FG�NQU�RCTCVKRQU�GU�FKUEWVKFC��CUÈ�EQOQ�GN�GXGPVQ�FG�GZVKPEKÎP�TGRQTVCFQ��.CU�QDUGTXCEKQPGU�
RTGUGPVCFCU�CSWÈ��RQPGP�FG�OCPKſGUVQ�SWG� NC�FKUVTKDWEKÎP�FG�.�ſVVMCWK� GU�O¶U�CORNKC�FG� NQ�SWG� UG�
EQPQEÈC�� GZVGPFKÃPFQUG� EGTEC� FG� ���� MO� C� NQ� NCTIQ� FG� NCU� \QPCU� CNVCU� FG� NC�%QTFKNNGTC� FG�6KTCSWG�

RTQXKPEKCU�FG�%JCRCTG��6KTCSWG��[�%CTTCUEQ���.C�GURGEKG�EQPUGTXC�RQDNCEKQPGU�GP�\QPCU�FQPFG� UW�
J¶DKVCV� GUV¶�DKGP� EQPUGTXCFQ�� CNIWPCU�FG� GNNCU�FGPVTQ�FG� NQU� NÈOKVGU�FGN�2CTSWG�0CEKQPCN�%CTTCUEQ��
'UVC�PWGXC�KPHQTOCEKÎP��FG�CEWGTFQ�C�NQU�ETKVGTKQU�FG�NC�7+%0��KPFKEC�SWG�NC�ECVGIQTÈC�FG�8WNPGTCDNG�
es adecuada para el estado de conservación de .��ſVVMCWK��1VTQU�TGIKUVTQU�FG�NC�2TQXKPEKC�FG�#TSWG�
corresponden a .��XCTKGICVWU�y una especie de la serie de .��OQPVCPWU��5G�FGUETKDG�NC�XCTKCEKÎP�GP�GN�
RCVTÎP� FG� EQNQTCEKÎP� XGPVTCN� FG� NQU� OCEJQU�� 4GURGEVQ� CN� XKGPVTG� QTKIKPCNOGPVG� FGUETKVQ� EQOQ�
DNCPEW\EQ��NQU�OCEJQU�RCTGEGP�UGT�RQNKOÎTſEQU��RTGUGPVCPFQ�DNCPEQ��COCTKNNQ��TQLQ�[�EQODKPCEKQPGU�
KPVGTOGFKCU��.C�FKUVTKDWEKÎP�FG�.��ſVVMCWK�[�UWU�OQTHQU�FG�EQNQTCEKÎP�XGPVTCN��TGƀGLC�WPC�GZVGPUKÎP�
GURCEKCNOGPVG� HTCIOGPVCFC� GP� NC� SWG� NC� GXQNWEKÎP� KPVTCGURGEÈſEC� RQFTÈC� TGUWNVCT� GP� WPC� OCTECFC�
GUVTWEVWTC� IGPÃVKEC��.C� RGTUKUVGPEKC� FG�.�� ſVVMCWK� [� QVTQU� GPFGOKUOQU� EQPſPCFQU� C� NCU� \QPCU� CNVCU�
andinas parece depender de la preservación de los pajonales de la puna, un ecosistema usualmente 

RQEQ�TGRTGUGPVCFQ�GP�NQU�GUHWGT\QU�FG�EQPUGTXCEKÎP�

Palabras clave:� J¶DKVCV�� JGTDC\CNGU� CNRKPQU�� RQNKOQTſUOQ�� RWPC� JÕOGFC�� UGTKG� FG� Liolaemus 
OQPVCPWU�

Resumo

4GXKUºQ�FC�FKUVTKDWKÁºQ�IGQIT¶ſEC��XCTKCÁºQ�HGPQVÈRKEC�G�GUVCFQ�FG�EQPUGTXCÁºQ�FG�Liolaemus 
ſVVMCWK� (Squamata: Liolaemidae), um lagarto endêmico dos Andes da Bolívia Central. O 

lagarto raro e endêmico da Bolívia .KQNCGOWU� ſVVMCWK foi considerado extinto na localidade dos 

RCT¶VKRQU��#VWCNOGPVG� C� GURÃEKG� GUV¶� ENCUUKſECFC� EQOQ�8WNPGT¶XGN�� &KUEWVKOQU� C� ETGFKDKNKFCFG� FC�
UWRQUVC� NQECNKFCFG� FQU� RCTCVKRQU�� CUUKO� EQOQ� Q� GXGPVQ� FG� GZVKPÁºQ� TGNCVCFQ�� #U� QDUGTXCÁÐGU�
CRTGUGPVCFCU�GXKFGPEKCO�SWG�C�FKUVTKDWKÁºQ�FG�.��ſVVMCWK�Ã�OCKU�CORNC�FQ�SWG�JCXKC�UKFQ� TGNCVCFC��
GUVGPFGPFQ�UG� SWCUG� ���� MO� CQ� NQPIQ� FCU� TGIKÐGU� CNVCU� FC�%QTFKNJGKTC� FG� 6KTCSWG� 
2TQXÈPEKCU� FG�
%JCRCTG��6KTCSWG�G�%CTTCUEQ���#�GURÃEKG�OCPVÃO�RQRWNCÁÐGU�GO�¶TGCU�GO�SWG�UGW�JCDKVCV�GUV¶�DGO�
RTGUGTXCFQ��CNIWOCU�FGNCU�GPEQPVTCFCU�FGPVTQ�FQU� NKOKVGU�FQ�2CTSWG�0CEKQPCN�%CTTCUEQ��'UUC�PQXC�
KPHQTOCÁºQ� UGIWKPFQ� QU� ETKVÃTKQU� FC� +7%0�� KPFKEC� SWG� C� ECVGIQTKC� 8WNPGT¶XGN� Ã� CFGSWCFC� RCTC� Q�
estado de conservação de .�� ſVVMCWK�� 1WVTQU� TGIKUVTQU� FC� RTQXÈPEKC�#TSWG� RGTVGPEGO� C�Liolaemus 
XCTKGICVWU e a uma espécie da série de .��OQPVCPWU� Descrevemos a variação do padrão de coloração 

XGPVTCN� FQU� OCEJQU�� FKHGTGPVGOGPVG� FQ� XGPVTG� GUDTCPSWKÁCFQ� QTKIKPCNOGPVG� FGUETKVQ�� QU� OCEJQU�
RCTGEGO� UGT� RQNKOÎTſEQU�� CRTGUGPVCPFQ� EQNQTCÁºQ� DTCPEC�� COCTGNC�� XGTOGNJC� G� EQODKPCÁÐGU�
KPVGTOGFK¶TKCU�� #� FKUVTKDWKÁºQ� FG� .�� ſVVMCWK� G� FG� UWCU� HQTOCU� FG� EQNQTCÁºQ� XGPVTCN� TGƀGVG� WOC�
FKUVTKDWKÁºQ�GURCEKCNOGPVG�HTCIOGPVCFC�PC�SWCN�C�GXQNWÁºQ� KPVTCGURGEÈſEC�RQFGTKC�TGUWNVCT�GO�WOC�
GUVTWVWTC� IGPÃVKEC� OCTECFC�� #� RGTUKUVÄPEKC� FG� .�� ſVVMCWK� G� FG� QWVTQU� GPFGOKUOQU� EQPſPCFQU� ´U�
TGIKÐGU�CNVCU�CPFKPCU�RCTGEG�FGRGPFGT�FC�RTGUGTXCÁºQ�FQU�ECORQU�FC�RWPC��WO�GEQUUKUVGOC�IGTCNOGPVG�
UWD�TGRTGUGPVCFQ�PQU�GUHQTÁQU�FG�EQPUGTXCÁºQ�

Palavras-chave:� ECORQU�CNRKPQU��JCDKVCV��RQNKOQTſUOQ��RWPC�ÕOKFC��UÃTKG�FG�.KQNCGOWU�OQPVCPWU�

Jiménez-Robles GV�CN�
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Introduction

6JG� #PFGU� CTG� QPG� QH� VJG� OQUV� DKQFKXGTUG�
and threatened regions of the world (Myers�GV�CN� 
������� JQUVKPI� JKIJ� COQWPVU� QH� GPFGOKE� RNCPV�
CPF�CPKOCN� URGEKGU� 
)CTEÈC�/QTGPQ�CPF�(LGNFU¾�
������;QWPI�GV�CN��������*WIJGU�CPF�'CUVYQQF�
������� 6JG� JKIJGT� URGEKGU� TKEJPGUU� CPF� URCTUG�
JWOCP�RQRWNCVKQP�KP�NQYNCPF�CPF�OKF�GNGXCVKQP�
Neotropical ecosystems have drawn the attention 

QH� EQPUGTXCVKQPKUVU�� YJGTGCU� VJG� #PFGCP�
JKIJNCPFU�JCXG�TGEGKXGF�NGUU�CVVGPVKQP��$QNKXKC�KU�
QPG� QH� VJG� NGUUGT�MPQYP� EQWPVTKGU� HTQO� C�
DKQFKXGTUKV[� UVCPFRQKPV�� CPF� EQPUGSWGPVN[�� VJG�
GHHGEVU� QH� CPVJTQRQIGPKE� FKUVWTDCPEG� QP� DKQFK�
XGTUKV[� CTG� NGUU� FQEWOGPVGF�� (QT� VJQWUCPFU� QH�
years, agricultural anthropogenic activities 


OQUVN[� ETQRU� CPF� RCUVWTGU�� JCXG� FTCOCVKECNN[�
OQFKſGF� VJG� $QNKXKCP� #PFGCP� GEQU[UVGOU�

4KDGTC�#TKUOGFK��������#PFGCP�JKIJNCPF�RNCPV�
EQOOWPKVKGU� CTG� TGOCTMCDN[� FGITCFGF� 
-GUUNGT�
������ )CTGEC� GV� CN�� ������� #U� C� EQPUGSWGPEG��
OCP[� XGTVGDTCVGU� CTG� EQPUKFGTGF� GPFCPIGTGF��
CPF� QVJGTU� JCXG� DGGP� VQVCNN[� QT� RCTVKCNN[�
extirpated from these ecosystems (Ergueta and 

/QTCNGU�������#IWKTTG�GV�CN��������
#V� VJG� UCOG� VKOG�� NKVVNG� KU� MPQYP� CDQWV� VJG�

FKUVTKDWVKQP� CPF� PCVWTCN� JKUVQT[� QH� QTICPKUOU�
YKVJKP� VJG� #PFGCP� TGIKQP� QH� $QNKXKC� 
6CTKHC� GV�
al.��������7PFQWDVGFN[�VJGTG�CTG�PGY�VCZC�VQ�DG�
HQWPF� CPF� FGUETKDGF�� KPENWFKPI� RNCPVU��
KPXGTVGDTCVGU�� CPF� GXGP� XGTVGDTCVGU� 
&G� NC� 4KXC�
������� /QTGQXGT�� OCP[� #PFGCP� URGEKGU� CTG�
endemic to particular mountain ranges, isolated 

D[�VJG�EQORNGZ�VQRQITCRJ[�QH�VJG�CTGC�
5YGPUQP 
GV�CN��������#PVJGNOG�GV�CN��������

/CP[�#PFGCP�GPFGOKEU�CTG�RTKOCTKN[�MPQYP�
HTQO� VJGKT� QTKIKPCN� FGUETKRVKQPU�� 1PG� QH� UWEJ�
URGEKGU� KU� VJG�$QNKXKCP� NK\CTF�.KQNCGOWU�ſVVMCWK 
.CWTGPV�� ������ 6JG� JQNQV[RG� 
<5/� ���������
YCU�EQNNGEVGF�D[�$GPPQ�/CTEWU� 
������$C[GTP��
)GTOCP[Ō������ %QEJCDCODC�� $QNKXKC�� YKVJQWV�
C�FCVG�CPF�YKVJ�VJG�KORTGEKUG�NQECNKV[�QH�ő4GIKÎP�
FG� %QEJCDCODCŒ� 
.CWTGPV� ������� 6JG� HQWT�
RCTCV[RGU� 
7//<� ������� �������� .CWTGPV��
������ VQIGVJGT� YKVJ� PKPG� URGEKOGPU� 
7//<�

������Ō���� ������Ō���� (/.� �����Ō��� CPF�
/8<� ������� 
)�� 5EJPGKFGT� CPF� %�� 5RGPEGT��
RGTU��EQOO���YGTG�EQNNGEVGF�D[�(��$��5VGKPDCEJ�
CV� ő6KTCSWG�� &GRVQ�� FG� %QEJCDCODCŒ�� KP� #RTKN�
�����
.CWTGPV�������

1YKPI� VQ� VJG� UECTEG� MPQYNGFIG� QH� VJKU�
species, the conservation status of Liolaemus 
ſVVMCWK�YCU�PQV�GXCNWCVGF�KP� VJG�ſTUV� TGXKGYU�QH�
$QNKXKCP� XGTVGDTCVGU� 
2CEJGEQ� CPF� #RCTKEKQ�
������ #RCTKEKQ� ������� +V� YCU� FGENCTGF� CU�
%TKVKECNN[�'PFCPIGTGF�D[�'ODGTV�
�������DGECWUG�
QH�KVU�TCTKV[�CPF�RWVCVKXG�CDUGPEG�HTQO�RTQVGEVGF�
CTGCU�� (QT� [GCTU�� UGCTEJGU� HQT� .�� ſVVMCWK� in the 

GPXKTQPU�QH�VJG�XKNNCIG�QH�6KTCSWG�
�����O�C�U�N���
YGTG�EQPFWEVGF�YKVJQWV�UWEEGUU��6JG�YQTNFYKFG�
NK\CTF�GZVKPEVKQP�CPCN[UKU�D[�5KPGTXQ�GV�CN��
������
KPENWFGF� VJKU� CDUGPEG� FCVWO� 
CU� őLiolaemus 
ſV\MCWKK [sic?Œ�KP�6CDNG�5�#�QH�VJCV�RWDNKECVKQP��

6JG� FKUVTKDWVKQP� QH� .KQNCGOWU� ſVVMCWK has 

DGGP�C�O[UVGT[�HQT�[GCTU��6Q�QWT�MPQYNGFIG��VJG�
ſTUV�RTGEKUG�IGQITCRJKE�TGEQTFU�HQT�.��ſVVMCWK in 

VJG�%QTFKNNGTC�FG�6KTCSWG�YGTG�OCFG�KP�������KP�
YGV�RWPC�ITCUUNCPFU�CDQXG�-QCTK�3WGYKÌCEQEJC�
.CMG�������O�C�U�N���6KTCSWG�2TQXKPEG�
NQECNKV[���
KP�(KIWTG��$������MO�VQ�VJG�'CUV�QH�VJG�XKNNCIG�QH�
VJG� UCOG� PCOG� 
6�� %COCEJQ�$CFCPK� �� 1��
3WKPVGTQU�/WÌQ\�� RGTU�� EQOO��� #IWC[Q� GV� CN� 
������� $GECWUG� QH� VJKU� ſPFKPI�� .�� ſVVMCWK 
CRRGCTGF�CU�8WNPGTCDNG�KP�VJG�OQUV�TGEGPV�TGXKGY�
of conservation status of Bolivian reptiles 


#IWC[Q�GV�CN��������
#RCTV� HTQO� VJKU� FGſEKGPV� KPHQTOCVKQP�� PQPG�

of the aforementioned conservation evaluations 

HQT� VJG� URGEKGU� KPENWFGF� QVJGT� RTGXKQWU� TGEQTFU��
+P� #WIWUV� ������ 6�� 6CTKHC� CPF� '�� ;GPUGP�
EQNNGEVGF�CPF�KFGPVKſGF�CU�.KQNCGOWU�ſVVMCWK�ſXG�
NK\CTFU� 
%$(� ����Ō���� KP� 2WUWSŎJWPK� 
����� O�
C�U�N���� %GTTQ�3WGÌWC� 5CPFQTC�� #TSWG� 2TQXKPEG��
%QEJCDCODC� &GRCTVOGPV� 
SWGUVKQP� OCTM� KP�
(KIWTG� �#�� 
6CTKHC� GV� CN�� ������� 6JKU� NQECNKV[�
YQWNF� KPETGCUG� VJG� MPQYP� TCPIG� QH� .�� ſVVMCWK  
OQTG� VJCP� ��� MO�959�QH�6KTCSWG�� 5RGEKOGPU�
%$(� ����� CPF� ����� 
DWV� PQV� VJG� QVJGT� VJTGG��
YGTG� KFGPVKſGF� CU� .�� ſVVMCWK for morphological 

comparisons in the description of L. porosus 


#DFCNC�GV�CN��������

4GXKUGF�FKUVTKDWVKQP��RJGPQV[RKE�XCTKCVKQP��CPF�EQPUGTXCVKQP�UVCVWU�QH�.KQNCGOWU�ſVVMCWK
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Figure 1. Maps showing the Liolaemus fittkaui records mentioned in the text: (A) mountains surrounding Cochabamba 
with Tunari and Carrasco National Parks; (B) southwestern border of the Carrasco National Park; and (C) 
area within Bolivia. Localities are: (1) Laguna de San Isidro, 3860 m a.s.l.; (2) Laguna Robada, 3870 m a.s.l.; 
(3) Cerro Rodeo, 4180 m a.s.l., Cotani Alto Highlands; (4) Laguna de Sallamani, 4050 m a.s.l.; (5) above 
Koari-Quewiñacocha, 4110 m a.s.l.; (6) above Quewiñacocha, 4105 m a.s.l.; (7) Pojo highlands, 
approximately 3800 m a.s.l.; and question mark, record of Liolaemus sp. (L. montanus series) and L. 
variegatus that were previously identified as L. fittkaui (Tarifa et al. 2007) in Pusuq’huni, 3700 m a.s.l., Cerro 
Queñua Sandora.

)KXGP�VJG�KPVTKIWKPI�FKUVTKDWVKQP�CPF�EQPUGT�
vation status of .KQNCGOWU�ſVVMCWK� we review all 

VJG� CXCKNCDNG� KPHQTOCVKQP� EQPEGTPKPI� QDUGT�

vations and the collections, providing new 

ſPFKPIU� CDQWV� VJG� FKUVTKDWVKQP� CPF� DKQNQI[� QH�
VJKU�GPFGOKE�$QNKXKCP�URGEKGU�

Jiménez-Robles GV�CN�

A

B C
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Materials and Methods

+P�0QXGODGT������CPF�5GRVGODGTŌ&GEGODGT�
����� YG� GZRNQTGF� UGXGTCN� NQECNKVKGU� DGVYGGP�
����� CPF� ����� O� C�U�N�� KP� VJG� RTQXKPEGU� QH�
6KTCSWG� CPF� %JCRCTG�� KP� VJG� %QTFKNNGTC� FG�
6KTCSWG�� &GRCTVOGPV� QH� %QEJCDCODC�� 9G�
TGIKUVGTGF� GXGT[� QDUGTXCVKQP� YKVJ� C� )25� CPF�
RJQVQITCRJGF� VJG� URGEKOGPU�� 5QOG� KPFKXKFWCNU�
FKGF� FWTKPI� UJQTV�VGTO� ECRVKXKV[� VQ� UVWF[� VJGKT�
VJGTOCN� GEQNQI[�� 6JGUG� YGTG� ſZGF� KP� �����
GVJCPQN��RTGUGTXGF�KP�����GVJCPQN��CPF�FGRQUKVGF�
in two collections—Colección Boliviana de 

(CWPC� 
%$(��� /WUGQ� 0CEKQPCN� FG� *KUVQTKC�
0CVWTCN��.C�2C\��$QNKXKC��CPF�/WUGQ�0CEKQPCN�FG�
%KGPEKCU� 0CVWTCNGU� 
/0%0��� /CFTKF�� 5RCKP��
The remaining individuals were released after 

FCVC�EQNNGEVKQP�
9G�EQORCTGF�VJG�OQTRJQOGVT[��UEWVGNNCVKQP��

CPF�EQNQTCVKQP�QH�QWT�ſGNF�QDUGTXCVKQPU��XQWEJGT�
URGEKOGPU�� CNQPI� YKVJ� VJQUG� HTQO� 2WUWSŏJWPK�
with the diagnosis of the original description of 

.KQNCGOWU�ſVVMCWK�
.CWTGPV�������CPF�RKEVWTGU�QH�
the holotype, paratypes, and specimens of L. 
ſVVMCWK�EQNNGEVGF�D[�(��$��5VGKPDCEJ�� CU�YGNN� CU�
QVJGT� URGEKGU� QH� VJG� #PFGU� QH� %GPVTCN� $QNKXKC�
VJCV�EQWNF�DG�OKUKFGPVKſGF�YKVJ�.��ſVVMCWK�

Results

+P�0QXGODGT� ������ +��&G� NC�4KXC� CPF�2��#��
Burrowes collected a male .KQNCGOWU� ſVVMCWK 

/0%0� ������� QP� C� UQWVJGTP� UNQRG� CDQXG�
3WGYKÌCEQEJC�.CMG��6KTCSWG�2TQXKPEG�
�����O�
C�U�N����YJGTG�RWPC�ITCUUNCPFU�JCF�DGGP�RCTVKCNN[�
EQPXGTVGF�KPVQ�RQVCVQ�ſGNFU�
.QECNKV[���KP�(KIWTG�
�$���5WDUGSWGPVN[��YG�TGVWTPGF�VQIGVJGT�YKVJ�6��
%COCEJQ�$CFCPK� CPF� 1�� 3WKPVGTQU�/WÌQ\� KP�
5GRVGODGT� ����� VQ� VJG� GZCEV� CTGC� YJGTG� L. 
ſVVMCWK� JCF� DGGP� QDUGTXGF� D[� #IWC[Q� GV� CN� 

������ 
.QECNKV[� �� KP� (KIWTG� �$���9G� HQWPF�L. 
ſVVMCWK� DGVYGGP� ����� CPF� ����� O� C�U�N���
FQEWOGPVKPI�CP�KPETGCUG�KP�VJG�MPQYP�GNGXCVKQP�
TCPIG� QH� VJG� URGEKGU�� +P� VJG� HQNNQYKPI� FC[U��YG�
searched similar sites of the same mountain 

range, always paying special attention to areas 

with wet puna grasslands (sensu Navarro and 

/CNFQPCFQ� ������� #U� C� TGUWNV�� YG� HQWPF� L. 
ſVVMCWK at some additional localities, extending 

KVU� MPQYP� TCPIG� ��� MO� 909� QH� -QCTK�
3WGYKÌCEQEJC� 
.QECNKVKGU� �Ō��� (KIWTG� �$���
6JGUG�NQECNKVKGU�CTG�� .CIWPC�FG�5CP�+UKFTQ�
�����
O�C�U�N���(KIWTG��#��� CPF�.CIWPC�4QDCFC� 
�����
O�C�U�N��� KP�%JCRCTG�2TQXKPEG��CPF�%GTTQ�4QFGQ�

�����O�C�U�N����CPF�.CIWPC�FG�5CNNCOCPK�
�����
O� C�U�N��� KP� 6KTCSWG� 2TQXKPEG�� #NVJQWIJ� OQUV�
individuals were released after morphometric 

OGCUWTGU� CPF� RJQVQITCRJU� YGTG� VCMGP�� GKIJV�
KPFKXKFWCNU�YGTG�RTGUGTXGF�� C�HGOCNG�HTQO�%GTTQ�
4QFGQ� 
/0%0� �������� CPF� ſXG� OCNGU� 
%$(�
����Ō������ /0%0� ������� CPF� VYQ� HGOCNGU�

%$(� ������ /0%0� ������� HTQO� .CIWPC�
4QDCFC�

+P�,CPWCT[������,JQP[�5CNIWGTQ�RJQVQITCRJGF�
C� NK\CTF� 
(KIWTG� �$�� CDQWV� �����O� C�U�N�� KP� VJG�
JKIJNCPFU� CDQXG� 2QLQ�� %CTTCUEQ� 2TQXKPEG��
%QEJCDCODC� &GRCTVOGPV� 
.QECNKV[� �� KP� (KIWTG�
�#���6JG� NK\CTF� NCVGT�YCU� KFGPVKſGF�CU� C� HGOCNG�
.KQNCGOWU� ſVVMCWK�� DCUGF� QP� VJG�OQTRJQNQI[� QH�
dorsal and lateral scales, coloration pattern and 

OQTRJQOGVT[��6JKU�KU�VJG�OQUV�PQVCDNG�RQVGPVKCN�
FKUVTKDWVKQPCN�GZRCPUKQP�HQT�.��ſVVMCWK� increasing 

KVU� MPQYP� TCPIG� D[� CDQWV� ��� MO� '� -QCTK�
3WGYKÌCEQEJC��

Examining .KQNCGOWU� ſVVMCWK from the new 

localities, we found more phenotypic variation 

VJCP�QTKIKPCNN[�FGUETKDGF��6JG�XGPVTCN�EQNQTCVKQP�
QH� VJG� URGEKGU� YCU� FGUETKDGF� CU� őYJKVKUJŒ�

.CWTGPV���������6JKU� KU� VTWG�HQT�CNN� VJG�HGOCNGU�
YG� QDUGTXGF�� DWV� PQV� HQT� NKXKPI� OCNGU�� +P� VJG�
RQRWNCVKQPU� GCUV� QH� 6KTCSWG� 
5CNNCOCPK� CPF�
-QCTK�3WGYKÌCEQEJC���OQUV�QH�VJG�OCNGU�JCXG�C�
white ground color ventrally, and a few are 

[GNNQY�QT�[GNNQYKUJ��*QYGXGT��YGUV�QH�6KTCSWG�

%GTTQ�4QFGQ�� .CIWPC�4QDCFC�� CPF�.CIWPC� FG�
5CP� +UKFTQ��� OQUV� OCNGU� JCXG� C� TGF� XGPVTCN�
ground color, whereas others have either yellow 

or white ventral ground colors, and their pairwise 

EQODKPCVKQPU� 
(KIWTG� ���� 6JG� ſXG� OCNGU� HTQO�
.CIWPC� 4QDCFC� 
%$(� ����Ō������ /0%0�
������� VJCV� YGTG� RTGUGTXGF� KP� GVJCPQN� NQUV� VJG�
TGF�EQNQTCVKQP�YKVJKP�C�[GCT�CHVGT�VJGKT�ſZCVKQP�

4GXKUGF�FKUVTKDWVKQP��RJGPQV[RKE�XCTKCVKQP��CPF�EQPUGTXCVKQP�UVCVWU�QH�.KQNCGOWU�ſVVMCWK
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6JG�ſXG� URGEKOGPU� HTQO�2WUWSŏJWPK��#TSWG�
2TQXKPEG� CTG� UKIPKſECPVN[� FKHHGTGPV� VJCP� VJG�
original description of .KQNCGOWU�ſVVMCWK��as well 

CU� VJG� URGEKOGPU� VJCV� YG� QDUGTXGF� 
6CDNG� ����
6YQ� 
%$(� ����� CPF� ������ CTG� Liolaemus 
XCTKGICVWU� 
#IWKNCT�-KTKIKP�� RGTU�� EQOO���� C�
URGEKGU� VJCV� CNUQ� QEEWTU� KP� 6KTCSWG� CPF� QVJGT�
RTQXKPEGU� QH� %QEJCDCODC� 
.CWTGPV� ������
#IWKNCT�-KTKIKP� ������� 6JKU� URGEKGU� KU� GCUKN[�
distinguished from .�� ſVVMCWK� D[� OQTRJQOGVT[�
CPF�EQNQT�RCVVGTPU�
6CDNG���CPF�(KIWTGU���CPF�����
The other three specimens from the same locality 


%$(� ����Ō����� CPF� ������ NCEM� RCTVKEWNCT�
diagnostic traits of .��ſVVMCWK, such as the dorsal 

and lateral scales and the dorsal coloration 

RCVVGTP� 
6CDNG� �� CPF� (KIWTGU� �� CPF� ��� The 

XGPVTCN� EQNQTCVKQP� QH� URGEKOGPU� HTQO� #TSWG�
matches neither the original description nor our 

QDUGTXCVKQPU� QH� .�� ſVVMCWK� 
K�G��� YJKVKUJ�
DCEMITQWPF� KP� DQVJ� UGZGU�� YKVJ� C� EQPURKEWQWU�
TGVKEWNCVGF� DNCEM� RCVVGTP� KP� OCNGU�� YJKEJ� KP�
HGOCNGU� KU� CDUGPV� QT� DNWTTGF��� .CWTGPV� 
������
DCUGF�JKU�FGUETKRVKQP�QP�QPN[�QPG�HGOCNG��#OQPI�
VJG�HGOCNGU�VJCV�YG�JCXG�UGGP�KP�VJG�ſGNF�CPF�VJG�
URGEKOGPU� QH� (�� $�� 5VGKPDCEJ� KP� VJG� 7//<�
collection, none has such a conspicuous reticulate 

RCVVGTP�CU�HGOCNG�%$(������QT�C�XGPVTCN�RCVVGTP�
CU�FCTM�CU�%$(�����.

Figure 2. Specimens of Liolaemus collected by E. Yensen and T. Tarifa in Pusuq’huni, Queñua Sandora woodland, 
Palli Palli, Arque Province: Liolaemus sp. (A) male CBF 2247, (B) female CBF 2248, and (C) female 
CBF2250; Liolaemus variegatus (D) CBF 2249; and (E) CBF 2251. Other Liolaemus from the Cordillera de 
Tiraque: (F) male Liolaemus variegatus MNCN 46649 in life, from K’aspikancha, Tiraque Province; (G) male 
Liolaemus fittkaui MNCN 46647 from Laguna Robada, Chapare Province (its ventral coloration in life can 
be seen in Figure 5C); and (H) female Liolaemus fittkaui MNCN 46645 in life, from Cerro Rodeo, Tiraque 
Province. Photographs by Bruno Miranda (CBF-MNHN) and O. Jiménez-Robles.

Jiménez-Robles GV�CN�
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Figure 3. Dorsal and dorsolateral scales on the right part of midbody of (A) Liolaemus fittkaui female in life from Cerro 
Rodeo (not collected), (B) Liolaemus sp. CBF 2247 preserved, from Pusuq’huni, Arque Province, and (C) 
Liolaemus variegatus male MNCN 46649 in life, from K’aspikancha, Tiraque Province. Photographs by 
Bruno Miranda (CBF-MNHN) and O. Jiménez-Robles.

Figure 4. Liolaemus fittkaui found in both extremes of 
the Tiraque range: (A) male of Laguna San 
Isidro, Chapare Province (3860 m a.s.l., 
western most known locality); (B) female in 
Pojo highlands, Carrasco Province (approxi-
mately 3800 m a.s.l., easternmost known 
locality). Photographs by O. Jiménez-Robles 
and J. Salguero (Inbox magazine).

A

B

Discussion

6JGUG� ſPFKPIU� JCXG� GZVGPFGF� VJG� MPQYP�
range of .KQNCGOWU�ſVVMCWK� PGCTN[����MO�009�
KP� VJG� RTQXKPEGU� QH� %JCRCTG� CPF� 6KTCSWG�� 6JG�
RQRWNCVKQP� PGCT� 2QLQ�� KU� QPN[� TGRTGUGPVGF� D[�
RJQVQITCRJU� CPF� KVU� KFGPVKV[� PGGFU� VQ� DG�
EQPſTOGF�� KH� KV� KU�.�� ſVVMCWK� the species would 

might have a discontinuous range along nearly 

���� MO� KP� VJG� JKIJNCPFU� QH� VJG� %QTFKNNGTC� FG�
6KTCSWG� 
KPENWFKPI� VJG� 2TQXKPEG� QH� %CTTCUEQ���
5RGEKOGPU� %$(� ����Ō����� CPF� ����� HTQO�
2WUWSŏJWPK�� #TSWG� 2TQXKPEG�� UJQWNF� PQV� DG�
considered .��ſVVMCWK��6JGTGHQTG��CNVJQWIJ�NKMGN[�
within the L. OQPVCPWU series (sensu Schulte� GV�
al.�������.QDQ�GV�CN���������VJG�VCZQPQOKE�UVCVWU�
QH�VJGUG�URGEKOGPU�PGGFU�VQ�DG�ENCTKſGF�

%WTTGPVN[��VJG�MPQYP�GNGXCVKQPCN�FKUVTKDWVKQP�
of .KQNCGOWU�ſVVMCWK�KU�HTQO�����Ō�����O�C�U�N���
KP� VJG�%QTFKNNGTC� FG� 6KTCSWG�� DWV� HWTVJGT� GZRNQ�
ration of these mountains may reveal populations 

CV�ITGCVGT�QT�NGUUGT�GNGXCVKQPU��%QNQOK�8CNNG[��CV�
NGUU� VJCP� ����� O� C�U�N��� OC[� CEV� CU� C� FKURGTUCN�
DCTTKGT� HQT� .�� ſVVMCWK� CV� RTGUGPV�� 5KOKNCTN[�� VJG�
OQWPVCKPU� QH� -QCTK�/CEJQ� 
�����O� C�U�N��� CPF�

4GXKUGF�FKUVTKDWVKQP��RJGPQV[RKE�XCTKCVKQP��CPF�EQPUGTXCVKQP�UVCVWU�QH�.KQNCGOWU�ſVVMCWK

A CB



14
Phyllomedusa - 15(1), June 2016

Figure 5. Ventral color variation of Liolaemus fittkaui males in life, along the species’ known range in the Cordillera 
de Tiraque. The first row would represent single colors morphs: (A) white (Sallamani); (B) yellow (Koari-
Quewiñacocha); (C) red (Laguna Robada, MNCN 46647). The second row, combinations of them: (D) 
white-yellow (Koari-Quewiñacocha); (E) yellow-red (Cerro Rodeo); and (F) red-white (Cerro Rodeo). Another 
picture of the specimen MNCN 46647 after preservation can be seen in Figure 2G with most of the red 
pigmentation lost, less than two years after fixation.

Jiménez-Robles GV�CN�
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%WVWTK�2WPVC�
�����O�C�U�N���CTG�QPN[�CDQWV���MO�
CPF����MO��TGURGEVKXGN[��UQWVJ�QH� VJG�%QTFKNNGTC�
FG�6KTCSWG�� CPF� UGRCTCVGF� D[� UOCNN� FGRTGUUKQPU�

����� O� C�U�N�� CPF� ����� O� C�U�N��� TGURGEVKXGN[���

Table 1. Some differences among Liolaemus fittkaui, and the other two species which have been misidentified before 
as L. fittkaui: Liolaemus sp. from Pusuq’huni and L. variegatus.

Traits Liolaemus fittkaui Liolaemus sp. from Pusuq’huni Liolaemus variegatus

Body size (mm) 50–65 56–63.6 50–65

Relative tail 
length (for non-
regenerated tails)

Up to 1.5 and 1.4 of body 
size in males and females, 

respectively

Up to 1.04 of body size Up to double length or 1.69 
of body size in males and 

females, respectively

Dorsal scales Big, strongly keeled, 
imbricated, triangular, and 

acuminate

Small, slightly keeled, almost 
granular and smooth

Big, strongly keeled, 
imbricated, rhomboidal, and 

acuminate

Lateral scales Same size as dorsal scales, 
imbricated, triangular, 

acuminate and with keels that 
disappear towards the ventral 

region

Smaller than dorsal scales, 
granular

Same size as dorsal scales, 
imbricated, rhomboidal, 
acuminate and with keels 
that disappear towards the 

ventral region

Dorsal coloration (In life and in ethanol)
Two dorsal longitudinal rows 
of dark chevrons posteriorly 
bordered with white lines, in 
males and most of females. 
A pair of longitudinal dorsal 
and dorsolateral stripes in 
females and and most of 

males

(In life) 
Some males with red, blue 

and yellow stripes and 
scattered scales

(In ethanol after their fixation 
in formaline in 2000)
Dark grey with darker 

transversal irregular stripes, 
posteriorly bordered with 

lighter bluish irregular 
transversal stripes

(In life and in ethanol)
Grey with two pairs of 

darker longitudinal rows 
(dorsal and dorsolateral) 
with approximately  a 

dozen of black transversal 
patches, posteriorly 

bordered with two or three 
white spots (generally 

absent in females). Between 
both pairs of rows of dark 
patches, there are a pair of 

grey dorsolateral stripes and 
a dorsal stripe, all of them 

grey

Ventral 
coloration

(In ethanol)
Whitish background in both 
sexes, with a conspicuous 
reticulated black pattern in 
males, which in females is 

absent or blurred.
(In life) 

Blackground color can 
be either white, yellow 
or red, and intermediate 

combinations

(In ethanol after their fixation 
in formaline in 2000)

Whitish background, with a 
reticulated black pattern in 
male CBF 2247 and female 
CBF 2250. In female CBF 

2248, most of the scales have 
black pigmentation, giving 

the appearence of a dark grey 
ventral surface

(In ethanol and in life)
Whitish with a black 
reticulated pattern, 

conspicuous in the gorge 
and blurred striped on the 

belly

7PVKN� HWTVJGT�UGCTEJGU� KP�PGKIJ�DQTKPI�OQWPVCKPU�
are conducted, we cannot discount the presence 

of .�� ſVVMCWK in other wet puna grasslands of 

%QEJCDCODC�&GRCTVOGPV�

4GXKUGF�FKUVTKDWVKQP��RJGPQV[RKE�XCTKCVKQP��CPF�EQPUGTXCVKQP�UVCVWU�QH�.KQNCGOWU�ſVVMCWK
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6JG� RCTCV[RG� VQRQP[O� ő6KTCSWG�� &GRVQ�� FG�
%QEJCDCODCŒ� RTQDCDN[� FQGU� PQV� TGHGT� VQ� VJG�
XKNNCIG�QH�6KTCSWG�DWV�VQ�VJG�RTQXKPEG�QH�6KTCSWG��
6JWU�� KV� OC[� DG� KPCEEWTCVG� 
CU� V[RG� NQECNKV[���
7PHQTVWPCVGN[��KV�KU�VQQ�NCVG�VQ�MPQY�YJGVJGT�VJG�
URGEKGU�YCU�RTGUGPV�KP�6KTCSWG�KP�VJG�RCUV�CPF��KP�
that case, if climate warming might have caused 

KVU�GZVKPEVKQP�
CU�J[RQVJGUK\GF�D[�5KPGTXQ�GV�CN� 
�������*QYGXGT��IKXGP� VJG�JCDKVCV� TGSWKTGOGPVU�
of .KQNCGOWU�ſVVMCWK��YG�FQWDV�CDQWV�KVU�RTGUGPEG�
KP�VJG�XKNNCIG�QH�6KTCSWG�
�����O�C�U�N���GXGP�KP�
�����

6JG� UECPV� MPQYNGFIG� CDQWV� VJG� FKUVTKDWVKQP�
of .KQNCGOWU�ſVVMCWK�UGGOU�VQ�TGƀGEV�C�URCVKCNN[�
fragmented range along the Cordillera de 

6KTCSWG��6JKU�FKUVTKDWVKQP�KU�V[RKECN�QH�OQWPVCKP�
endemics and usually creates opportunities for 

KPVTCURGEKſE� GXQNWVKQP�� TGUWNVKPI� � KP� OCTMGF�
patterns of genetic structure along the range of 

VJG�URGEKGU�
/KN¶�GV�CN���������+P�HCEV��VJG�URCVKCN�
differences we found in the occurrence of the 

FKHHGTGPV�EQNQT�OQTRJU�OC[�TGƀGEV�FKHHGTGPEGU�KP�
VJG�IGPGVKE�ƀQY�COQPI�FKHHGTGPV�CTGCU�
%CNUDGGM 
GV� CN�� �������/QNGEWNCT� UVWFKGU� OKIJV� GNWEKFCVG�
the degree of distinctiveness among populations 

CNQPI�VJKU�EQORNGZ�VQRQITCRJ[��
The trimorphic coloration of male Liolaemus 

ſVVMCWK�OC[� TGƀGEV� CP� KPVTC�RQRWNCVKQP�F[PCOKE�
QH� TGRTQFWEVKXG� UVTCVGIKGU� HQNNQYKPI� C� TQEM�
RCRGT�UEKUUQT�ICOG��CU�QEEWTU�KP�QVJGT�URGEKGU�QH�
NK\CTFU� 
4CPF� ������ 5KPGTXQ� CPF� .KXGN[� ������
Sinervo�GV�CN��������*W[IJG�GV�CN��������5KPGTXQ 
GV�CN��������$CUVKCCPU�GV�CN��������)CNGQVVK�GV�CN� 
������� 1VJGT� Liolaemus also are polymorphic 

YKVJ�TGURGEV�VQ�XGPVTCN�EQNQT�
G�I���.��QTPCVWU��.��
QTKGPVCNKU��1��,KOÃPG\�4QDNGU��WPRWDNKUJGF���9G�
FQ� PQV� VJKPM� VJCV� VJKU� RQN[OQTRJKUO� TGRTGUGPVU�
UGCUQPCN� EQNQT� XCTKCVKQP�� DGECWUG� YG� QDUGTXGF�
VJG�TCPIG�QH�RJGPQV[RKE�XCTKCVKQP�UKOWNVCPGQWUN[��
(WTVJGT� DGJCXKQTCN� TGUGCTEJ� KU� PGEGUUCT[� VQ�
EQPſTO�VJG�ECWUG�QH� VJGUG�RJGPQV[RKE�RQN[OQT�
phisms in Liolaemus�

6JG�#OC\QPKCP� UNQRGU�QH� VJG�%QTFKNNGTCU�FG�
6KTCSWG� CPF� %QEJCDCODC�YGTG� KFGPVKſGF� CU� CP�
exceptionally high center of endemism in the 

study of Swenson GV� CN�� 
������� 1WT� FCVC� CPF�

QVJGT� UVWFKGU� 
$CNFGTTCOC� ������ 6CTKHC� GV� CN� 
������ CNUQ� TGXGCN� VJG�DKQIGQITCRJKE� KORQTVCPEG�
of the highlands of these mountain ranges for the 

EQPUGTXCVKQP� QH� UGXGTCN� GPFGOKE� QTICPKUOU�� 6Q�
preserve this high diversity, we must map the 

FKUVTKDWVKQP� QH� GPFGOKE� URGEKGU�� KP� CFFKVKQP� VQ�
EQNNGEVKPI� OQTG� FCVC� QP� VJGKT� GEQNQI[�� JCDKVCV�
TGSWKTGOGPVU��CPF�RQRWNCVKQP�UVCVWU�

In most cases, .KQNCGOWU� ſVVMCWK was found 

in areas where wet puna grasslands (sensu 

0CXCTTQ� CPF� /CNFQPCFQ� ������ YGTG� YGNN�
EQPUGTXGF��6JG�ITCUUNCPFU�QH�#PFGCP�GEQU[UVGOU�

CNQPI�YKVJ� QVJGT� GNGOGPVU�� JCXG� TGEGKXGF� NKVVNG�
attention from researchers and conservationists 

(Buytaert� GV� CN�� ������� +P� EQPVTCUV�� 2QN[NGRKU 
HQTGUVU��DQIU��CPF�YGVNCPFU�JCXG�DGGP� VJG� HQEWU�
QH� UGXGTCN� DKQFKXGTUKV[� CPF� EQPUGTXCVKQP� UVWFKGU�
KP� VJG� $QNKXKCP� #PFGU�� OCKPN[� FGCNKPI� YKVJ�
RNCPVU�� DKTFU�� CPF� OCOOCNU� 
$CNFGTTCOC� ������
Tarifa� GV� CN�� ������ )CTGEC� GV� CN�� ������ .Q\C�
*GTTGTC� GV� CN�� ������� +P� UQOG� ECUGU�� RWPC�
ITCUUNCPFU�JCXG�DGGP�TGICTFGF�CU�VJG�FGITCFCVKQP�
UVCIG�QH�RTKUVKPG�#PFGCP�HQTGUVU� 
-GUUNGT��������
*QYGXGT�� QVJGT� UVWFKGU� JCXG� FGOQPUVTCVGF� VJCV�
forests did not cover the entire alpine region and 

that puna grasslands were also a fundamental 

RCTV� QH� #PFGCP� JKIJNCPFU� ENKOCZ� GEQU[UVGOU�
(Gareca� GV� CN�� ������� +P� VJKU� UVWF[�� YG� RTQXKFG�
GXKFGPEG� VJCV� RWPC� ITCUUNCPFU� D[� VJGOUGNXGU�
EQPVTKDWVG� VQ� VJG� RCTVKEWNCT� FKXGTUKV[� QH� VJG�
#PFGU�� DGKPI� HWPFCOGPVCN� HQT� GPFGOKE� URGEKGU�
such as .��ſVVMCWK�

1TICPKUOU�YKVJ�NKOKVGF�FKURGTUCN�CDKNKV[�UWEJ�
CU� CTVJTQRQFU�� CORJKDKCPU�� CPF� TGRVKNGU�� JCXG�
JKIJGT�GPFGOKUO�TCVGU�VJCP�DKTFU��OCOOCNU��CPF�
RNCPVU� 
#PVJGNOG� GV�CN���������DWV� VJG[�CTG�CNUQ�
WPFGTUVWFKGF�� (WTVJGT� KPXGPVQTKGU� QH� VJGUG�
taxonomic groups in the puna grasslands of 

FKHHGTGPV� #PFGCP� TCPIGU� OC[� TGXGCN� OQTG�
GPFGOKE�QTICPKUOU�

In addition to the conclusions of former 

EQPUGTXCVKQP�GXCNWCVKQPU�
'ODGTV�������#IWC[Q 
GV� CN�� ������� YG� PQVG� VJCV� UQOG� RQRWNCVKQPU� QH�
.KQNCGOWU� ſVVMCWK� 
2QLQ� *KIJNCPFU�� -QCTK�
3WGYKÌCEQEJC��5CNNCOCPK�CPF�%GTTQ�4QFGQ��CTG�
KP� VJG� $QNKXKCP� RTQVGEVGF� CTGC� PGVYQTM�� YKVJKP�

Jiménez-Robles GV�CN�
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VJG� %CTTCUEQ� 0CVKQPCN� 2CTM� 
(KIWTG� �$���
*QYGXGT��VJG�OCPCIGOGPV�QH�VJKU�CTGC�EWTTGPVN[�
is focused on the preservation of the evergreen 

forests of the northern versants, and we suspect 

VJCV� VJG� KPENWFGF� RWPC� ITCUUNCPFU� RTQDCDN[� CTG�
EQPUKFGTGF� CU� C� DWHHGT� CTGC�� 2TQVGEVKQP� QH�
endemic puna organisms, such as .�� ſVVMCWK, 
UJQWNF�CRRGCT�KP�VJG�RCTM�EQPUGTXCVKQP�RTQITCOU�
CU�YGNN�

'XGP� KPUKFG� VJG� RTQVGEVGF� CTGC� PGVYQTM�� VJG�
main threat to .KQNCGOWU�ſVVMCWK� KU�JCDKVCV� NQUU��
mostly resulting from the increase of agricultural 

CEVKXKV[� 
OCKPN[� RQVCVQGU��� KPENWFKPI� RGUVKEKFG�
WUG��QXGTITC\KPI��CPF�HTGSWGPV�ITCUUNCPF�DWTPKPI�

%GPVTQ� FG� $KQFKXGTUKFCF� [� )GPÃVKEC� ������
#IWC[Q� GV� CN�� ������� (KTG� KU� WUGF� VQ� DWTP� VJG�
őRCLQPCNŒ� VWUUQEMU�� MKNNKPI� VJG� QTICPKUOU� VJCV�
ſPF� TGHWIG� KP� VJGO�� 6JGUG� ſTGU� ECP� DGEQOG�
WPEQPVTQNNGF�CPF�ECWUG�UKIPKſECPV�CPF�GZVGPUKXG�
JCDKVCV� FGITCFCVKQP�� #HVGT� WPEQPVTQNNGF� DWTPKPI�
KP�CP�CTGC�UWEJ�CU�5CNNCOCPK�.CMG�
(KIWTG����� KV�
YCU� FKHſEWNV� VQ� NQECVG� RTQRGT� RTKUVKPG�YGV� RWPC�
ITCUUNCPFU�� CPF� EQPUGSWGPVN[�� .�� ſVVMCWK was 

HQWPF� KP� NQY� FGPUKVKGU�� 1VJGT� CTGCU� YKVJ� YGNN�
EQPUGTXGF�JCDKVCV��UWEJ�CU�-QCTK�3WGYKÌCEQEJC��
%GTTQ�4QFGQ��CPF�.CIWPC�4QDCFC�JCF�TGNCVKXGN[�
higher densities of .�� ſVVMCWK� 
1�� ,KOÃPG\�

4QDNGU��WPRWDNKUJGF���*QYGXGT��UQOG�RCVEJGU�QH�
VJGUG� CTGCU� JCF� DGGP� VWTPGF� KPVQ� UOCNN� RQVCVQ�
ſGNFU� 
(KIWTG� ���� CPF� NK\CTFU� UECTEGN[� EQWNF� DG�
HQWPF��6JGUG�CITKEWNVWTCN�KPEWTUKQPU�CTG�WUGF�HQT�
C� UJQTV� RGTKQF�� CPF� VJGP� CDCPFQPGF�� 6JWU��
preservation of the remnant extensions of pristine 

RWPC� ITCUUNCPFU� UGGOU� VQ� DG� VJG�OQUV� GHHGEVKXG�
measure for the conservation of .�� ſVVMCWK and 

QVJGT�GPFGOKE�URGEKGU�
The area of wet puna grasslands in the 

%QTFKNNGTC� FG� 6KTCSWG� KU� NGUU� VJCP� ���� MO2��
%WTTGPVN[� VJGTG� CTG� HGYGT� VJCP� ��� FKULWPEV�
populations of .KQNCGOWU�ſVVMCWK in a landscape 

DNKIJVGF� D[� TGEGPV� FGUVTWEVKQP� QH� YGV� RWPC�
ITCUUNCPFU��VJWU��GZVGPV�CPF�SWCNKV[�QH�JCDKVCV�HQT�
.�� ſVVMCWK� EQPVKPWGU� VQ� FGENKPG�� 6JGTGHQTG�� YG�
EQPENWFG� VJCV� VJG� ECVGIQT[� QH� 8WNPGTCDNG� =87�
$�CD
KKK�
�CD
KKK�?� KU� CFGSWCVG�� CEEQTFKPI� VQ� VJG�
+7%0�ETKVGTKC�
7+%0��������HQT�VJG�EQPUGTXCVKQP�
status of .��ſVVMCWK�

9G�GPEQWTCIG�VJG�RTQVGEVKQP�QH�VJGUG�#PFGCP�
highland ecosystems, increasing the areas 

already included in the national protected area 

PGVYQTM�� 6JG� UQWVJGTP� NKOKVU� QH� VJG� %CTTCUEQ�
0CVKQPCN� 2CTM� UJQWNF� DG� CFLWUVGF� VQ� KPENWFG�
YGNN�RTGUGTXGF� RCVEJGU� QH� RWPC� JCDKVCV�� 1VJGT�
CTGCU� UJQWNF� DG� RTQVGEVGF� KP� VJG� TGIKQP� VQ�

Figure 6. Habitat destruction and degradation in the areas of Sallamani (A) and Cerro Rodeo (B) observed in satellite 
images taken during 1970, 2004, and 2013. Source: GoogleEarth.

4GXKUGF�FKUVTKDWVKQP��RJGPQV[RKE�XCTKCVKQP��CPF�EQPUGTXCVKQP�UVCVWU�QH�.KQNCGOWU�ſVVMCWK

A

B
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UCHGIWCTF� VJGKT� GPFGOKE� QTICPKUOU� 
5QTKC�#W\C�
CPF�*GPPGUUG[� �������)KXGP� VJG� JKIJ� NGXGNU� QH�
JWOCP� CEVKXKV[� KP� VJG� $QNKXKCP� #PFGCP� TGIKQP��
RTQVGEVKQP�OGCUWTGU� UJQWNF� DG� CEEQORCPKGF� D[�
outreach to create awareness in the indigenous 

population for the value of these ecosystems, 

TGICTFKPI� VJGKT� UGTXKEGU� UWEJ� CU� ECTDQP� UVQTCIG�
and water supply (Farley� GV� CN�� ������� CPF� VJG�
PGGF� VQ� RTGUGTXG� VJGKT� WPKSWG� URGEKGU�� +P� VJG�
UCOG�YC[�� EGTVCKP� GPFGOKE� QTICPKUOU� EQWNF� DG�
periodically surveyed, in order to monitor 

population trends and prevent particular areas 

HTQO�JCDKVCV�FGITCFCVKQP�
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5KPGTXQ��$��CPF�%��/��.KXGN[��������6JG�TQEM�RCRGT�UEKUUQTU�
ICOG� CPF� VJG� GXQNWVKQP� QH� CNVGTPCVKXG� OCNG� UVTCVGIKGU��
0CVWTG 380: ���Ō����

5KPGTXQ�� $��� %�� $NGC[�� CPF� %�� #FCOQRQWNQW�� ������ 5QEKCN�
causes of correlational selection and the resolution of a 

JGTKVCDNG� VJTQCV� EQNQT� RQN[OQTRJKUO� KP� C� NK\CTF��
'XQNWVKQP 55:�����Ō�����

5KPGTXQ�� $��� $�� *GWNKP�� ;�� 5WTIGV�)TQDC�� ,�� %NQDGTV�� &�� $��
/KNGU��#��%QTN��#��%JCKPG��CPF�#��&CXKU��������/QFGNU�
QH� FGPUKV[�FGRGPFGPV� IGPKE� UGNGEVKQP� CPF� C� PGY� TQEM�
RCRGT�UEKUUQTU� UQEKCN� U[UVGO�� 6JG� #OGTKECP� 0CVWTCNKUV 
170:����Ō����

4GXKUGF�FKUVTKDWVKQP��RJGPQV[RKE�XCTKCVKQP��CPF�EQPUGTXCVKQP�UVCVWU�QH�.KQNCGOWU�ſVVMCWK
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5KPGTXQ�� $��� (�� /�� FG� NC� %TW\�� &�� $��/KNGU�� $�� *GWNKP�� '��
$CUVKCCPU��/�� 8KNNCIT¶P�5CPVC� %TW\�� 4�� .CTC�4GUGPFK\��
0�� /CTVÈPG\�/ÃPFG\�� /�� .�� %CNFGTÎP�'URKPQUC�� 4�� 0��
/G\C�.¶\CTQ��*��)CFUFGP��.��,���XKNC��/��/QTCPFQ��+��,��
&G� NC� 4KXC�� 2�� 8�� 5GRÕNXGFC�� %�� (�� &�� 4QEJC�� 0��
+DCTI×GPIQ[VKC�� %�� #IWKNCT� 2WPVTKCPQ�� /�� /CUUQV�� 8��
.GRGV\��6��#��1MUCPGP��&��)��%JCRRNG��#��/��$CWGT��9��
4��$TCPEJ��,��%NQDGTV��CPF�,��9��5KVGU�,T��������'TQUKQP�
QH�NK\CTF�FKXGTUKV[�D[�ENKOCVG�EJCPIG�CPF�CNVGTGF�VJGTOCN�
PKEJGU��Science 328:����Ō����

5QTKC�#W\C�� 4��9�� CPF� $�� *GPPGUUG[�� ������ �TGCU� KORQT�
VCPVGU� RCTC� NC� EQPUGTXCEKÎP� FG� NCU� CXGU� GP�$QNKXKC�� 2R��
��Ō���� in� %�� &GXGPKUJ�� &�� (�� &ÈC\�(GTP¶PFG\�� 4�� 2��
%NC[�� +�� &CXKFUQP�� CPF� +�� ;ÃRG\�<CDCNC� 
GFU���� �TGCU�
+ORQTVCPVGU� RCTC� NC� %QPUGTXCEKÎP� FG� NCU� #XGU� GP� NQU�
#PFGU� 6TQRKECNGU�� 5KVKQU� 2TKQTKVCTKQU� RCTC� NC�
%QPUGTXCEKÎP� FG� NC� $KQFKXGTUKFCF�� 3WKVQ�� $KTF.KHG�
+PVGTPCVKQPCN���%QPUGTXCVKQP�+PVGTPCVKQPCN�

5YGPUQP�� ,�� ,��� $�� '�� ;QWPI�� 5�� $GEM�� 2�� %QOGT�� ,�� *��
%ÎTFQXC�� ,�� &[UQP�� &�� 'ODGTV�� (�� 'PECTPCEKÎP�� 9��

(GTTGKTC�� +�� (TCPMG�� &�� )TQUUOCP�� 2�� *GTPCPFG\�� 5�� -��
*GT\QI��%��,QUUG��)��0CXCTTQ��8��2CEJGEQ��$��#��5VGKP��
/�� 6KOCP¶��#�� 6QXCT�� %�� 6QXCT�� ,�� 8CTICU�� CPF�%��/��
<CODTCPC�6QTTGNKQ��������2NCPV�CPF�CPKOCN�GPFGOKUO�KP�
VJG� GCUVGTP� #PFGCP� UNQRG�� EJCNNGPIGU� VQ� EQPUGTXCVKQP��
$/%�'EQNQI[ 12:��Ō���

6CTKHC�� 6��� ,�� #RCTKEKQ�� CPF� '�� ;GPUGP�� ������ /COOCNU��
CORJKDKCPU��CPF�TGRVKNGU�QH�VJG�$QNKXKCP�*KIJ�#PFGU��CP�
initial comparison of diversity patterns in 2QN[NGRKU 
YQQFNCPFU�� 2R�� ���Ō���� in�&��#��-GNV�� '�� 2�� .GUUC�� ,��
5CNC\CT�$TCXQ��CPF�,��.��2CVVQP�
GFU����6JG�3WKPVGUUGPVKCN�
0CVWTCNKUV�� *QPQTKPI� VJG� .KHG� CPF� .GICE[� QH�1NKXGT� 2��
Pearson.$GTEMGNG[� CPF� .QU� #PIGNGU�� 7PKXGTUKV[� QH�
%CNKHQTPKC�2TGUU��RWDNKECVKQPU�KP�<QQNQI[�����

;QWPI��-��4���%��7��7NNQC��,��.��.WVG[P��CPF�5��-PCRR��������
2NCPV� GXQNWVKQP� CPF� GPFGOKUO� KP� #PFGCP� 5QWVJ�
#OGTKEC��CP�KPVTQFWEVKQP��$QVCPKECN�4GXKGY 68:��Ō���

'FKVQT��6GTGUC�%��5���XKNC�2KTGU
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