
Accepted by A.M. Bauer: 7 May 2012; published: 4 Jul. 2012

ZOOTAXA
ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2012  ·   Magnolia Press

Zootaxa 3378: 1–95      (2012) 
www.mapress.com/zootaxa/ Monograph

ZOOTAXA

A review of the geckos of the genus Hemidactylus (Squamata: Gekkonidae) from 
Oman based on morphology, mitochondrial and nuclear data, with descriptions 

of eight new species

SALVADOR CARRANZA1* & EDWIN NICHOLAS ARNOLD2

1Institute of Evolutionary Biology (CSIC–UPF). Passeig Marítim de la Barceloneta 37–49, E–08003 Barcelona, Spain. 
E-mail: Salvador.carranza@ibe.upf-csic.es

2Department of Zoology, The Natural History Museum, Cromwell Road, London SW7 5BD U.K. 

E-mail: ena@nhm.ac.uk

* Corresponding author

Magnolia Press
Auckland, New Zealand

3378



CARRANZA & ARNOLD2  ·   Zootaxa 3378  © 2012 Magnolia Press

SALVADOR CARRANZA & EDWIN NICHOLAS ARNOLD
A review of the geckos of the genus Hemidactylus (Squamata: Gekkonidae) from Oman based on mor-
phology, mitochondrial and nuclear data, with descriptions of eight new species
(Zootaxa 3378)

95 pp.; 30 cm.

4 Jul. 2012

ISBN 978-1-86977-949-8 (paperback)

ISBN 978-1-86977-950-4 (Online edition)

FIRST PUBLISHED IN 2012 BY 

Magnolia Press 

P.O. Box 41-383

Auckland 1346

New Zealand

e-mail: zootaxa@mapress.com

http://www.mapress.com/zootaxa/

© 2012 Magnolia Press

All rights reserved. 

No part of this publication may be reproduced, stored, transmitted or disseminated, in any form, or by any 

means, without prior written permission from the publisher, to whom all requests to reproduce copyright 

material should be directed in writing. 

This authorization does not extend to any other kind of copying, by any means, in any form, and for any purpose 

other than private research use.

ISSN 1175-5326 (Print edition)

ISSN 1175-5334 (Online edition)



 Zootaxa 3378  © 2012 Magnolia Press  ·   3A REVIEW OF THE GENUS HEMIDACYTLUS FROM OMAN

Table of contents

Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
MATERIAL AND METHODS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
RESULTS AND DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Systematics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Hemidactylus persicus and similar species  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Hemidactylus luqueorum sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Hemidactylus hajarensis sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Hemidactylus yerburii and similar species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Hemidactylus alkiyumii sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Hemidactylus festivus sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
The Hemidactylus homoeolepis group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Hemidactylus homoeolepis Blanford, 1881  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
Hemidactylus paucituberculatus sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50
Hemidactylus masirahensis sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
Hemidactylus inexpectatus sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
An enigmatic North Oman Hemidactylus from the stomach of a preserved snake  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
Hemidactylus endophis sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
The Hemidactylus turcicus group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Hemidactylus robustus Heyden, 1827 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Members of the Tropical Asian clade of Hemidactylus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Biogeography of Arabian Hemidactylus  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Ecological separation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Key to the genus Hemidactylus from Oman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
ACKNOWLEDGEMENTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Appendix I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
Appendix II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
Appendix III  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Abstract

The genus Hemidactylus is one of the most species-rich and widely distributed of all reptile genera, being found in the
tropical and subtropical regions of the world and hundreds of continental and oceanic islands. Despite having already 111
species, the number of species described in recent years is very high. This has been facilitated, in part, by the use of
molecular techniques, which in most cases have been employed to confirm the differentiation at the DNA level of some
morphologically variable forms and to discover some cryptic lineages. 

Preliminary analyses indicate that some Hemidactylus species from Oman are quite variable in their morphology
and may include more than one species. In order to test this hypothesis we inferred a molecular phylogeny including 131
Hemidactylus (20 species) using 1385 base pairs of mitochondrial DNA (353 bp 12S; 302 bp cytb; 588 bp nd4 and 142
bp tRNAs) and 1481 bp of nuclear DNA (403 bp c-mos; 668 bp mc1r and 410 bp rag2) and analyzed 226 specimens (15
species) for several meristic and pholidotic characters of which we took 3103 photographs that have been deposited in
MorphoBank (project 483). Our results indicate the presence of eight new species of Hemidactylus geckos in Arabia: H.
luqueorum sp. nov. and H. hajarensis sp. nov. from North Oman; H. masirahensis sp. nov. from Masirah Island; H.
inexpectatus sp. nov. from one locality on coastal Central Oman; H. alkiyumii sp. nov., H. festivus sp. nov. and H.
paucituberculatus sp. nov. from Dhofar, Southern Oman; and finally H. endophis sp. nov. probably from North Oman
and described on the basis of morphology alone. An identification key to the genus Hemidactylus from Oman is also
presented. With these descriptions, the number of Hemidactylus species found in Oman increases from 7 to 13 and the
number of endemic Hemidactylus from 0 to 6. The description of three new species endemic to the Hajar Mountains in
North Oman highlights the importance of this mountain range as a biodiversity hotspot that, up to now, includes 12
reptile species that are found nowhere else in the World. Another hotspot of Hemidactylus biodiversity is the Dhofar
Mountain range, in the extreme Southwestern corner of Oman and East Yemen. As a result of its particular geographic
situation, orography and the effect of the Southwest Monsoons, this mountain range presents a diverse variety of habitats
with different species of Hemidactylus adapted to them.

With the exception of H. flaviviridis and H. leschenaultii, which belong to the Tropical Asian clade of Hemidactylus,
all Arabian Hemidactylus for which DNA sequence is available are members of the Arid clade of Hemidactylus.
Relatively recent dispersal appears to have taken place within Arabia in the H. turcicus group, with the South Arabian H.
lemurinus occurring far from other confirmed members of this assemblage. Hemidactylus flaviviridis and a clade of H.
robustus are genetically uniform, widespread in Arabia and beyond and occur around human habitations, suggesting that



CARRANZA & ARNOLD4  ·   Zootaxa 3378  © 2012 Magnolia Press

much of their large distributions are anthropogenic, as appears to be so in several other Hemidactylus species outside
Arabia.

The way in which species of Arabian Hemidactylus separate ecologically is surprisingly varied. They may occur at
similar altitudes but replace each other geographically, or if they are sympatric there may be altitudinal separation.
Humidity may also be an important factor, and when animals exist within a few meters of each other, structural niche
may be significant. While four native species occur close together in Dhofar, most Hemidactylus communities in Arabia
consist of only one or two species, although climbing geckos belonging to other genera, such as Asaccus and
Ptyodactylus, may also be present.

Key words. Hemidactylus, Arabia, phylogeny, molecular clock, taxonomy, systematics, mtDNA, nDNA, MorphoBank
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أآ������ا��زغ 
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'"� ًـ�آ"� أ�4ـ

ا�56ر 
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)H. luqueorum () �) 	�H. hajarensisو �ا��@ (��+��; �ل&��ل و ����ةH. masirahensisُ� �ن، �� (
و 
	�ة،�)H. inexpectatus��ا�� ا��ا�� أ�� �� (���ا� �����ظ��ر� ������ �� أ��ى أ�اع و ! � ،)H. 

alkiyumii) و ،(H. festivus) ()H. paucituberculatus) و أ�	ً�ا و ،H. endophis(أ�"ًـ� �#�$�$� ا�%���	� ا&��اء ��
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ا�را 7 ا�#0ع ر�#� ��دو��#. ا��$�#� �?ن 7���ا�� ع��12#. أي إ�� �	%. ا����-� ا��را��ت �@. و�, ����ة أ�اع �0� �=�د

ا�#ع �12ا ��ص�#�$����.
�*�ا� ��8ل �$�$� ا���اد إ��وا�ا�=�إن �	%� ا<�84 7�
� ا�زغ �� ����ة أ�اع � !A� ���ن �#�$� ���ل

ا������ ����	
ا������ا� (؛��� ا������ �ع��� ��� ()Biodiversity hotspotآ��� �إ� ��12إ���ـ�ً !� ـً� "# �) إ$
���ا�� ه�� %& "$'�	( &��ا�*وا�( ا�+��� � �.
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H. turcicus ����,�.ا� ا��&��ة (أ2�ى�0�1�����1/ وه� ا�.�,�� ا��&��ة /�0 3
�ب �� ��ا3 تH. 

lemurinus (4�5� إ�� ذ�- ا�
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) (Hemidactylus flaviviridisإن 61 �����1 �H. robustus) و ���)ن (��� وا:�� ا��را;�،��;) ا�����ى
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ا��-' ��
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ا�� �3نأن ��45� ذات ��� ا��-'�� ��ا����ع.ا����.�/�ر%6ط� 	
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�
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	���������� ��� ������� ���زغ.


