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Aims The Zagros Mountains are a part of the 20th global hotspot, the Irano-Anatolian 
biodiversity hotspot. In this study, we aim to develop a comprehensive checklist of endemic 
herpetofauna species in the Zagros Mountains as one of the biodiversity hotspot regions, 
to provide more information about this important area and the necessity of conservation 
programs to protect it.
Materials & Methods The Zagros Mountains, with an area of about 533,543km2, ranges from 
Turkey and Iraq to western and southwestern Iran along the eastern edge of the Persian Gulf. A 
list of endemic species has been collected from the literature review.
Findings This region contains 3 species and 7 subspecies of endemic amphibians belonging 
to three genera and two families, the Salamandridae (8) and the Bufonidae (2). Neurergus and 
Calliopersa are endemic to this hotspot. There are 40 species and 6 subspecies of endemic 
reptiles belonging to 24 genera and 10 families. The families with the greatest number of en-
demic species are the Gekkonidae, Phyllodactylidae, and Colubridae. Three genera, Asaccus, 
Mediodactylus, and Eirenis, dominate the region, with 32 endemic taxa. There are also two 
endemic genera, Parsigecko and Lakigecko.
Conclusion Many amphibians in the Zagros Mountains, especially all the species of the genus 
Neurergus, are categorized in IUCN (the International Union for Conservation of Nature) Red 
List and CITES (the Convention on International Trade in Endangered Species of Wild Fauna 
and Flora). The habitats of the Zagros Mountains herpetofauna, especially those of endangered 
and endemic species, should be protected and managed to maintain or restore populations of 
the declining species.
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Introduction 
The main purpose of conservation biology is 
identifing areas of high biodiversity and to aid in 
managing conservation priorities [1]. Hence, 
many investigations have been carried out to 
examine how to recognize regions with high 
diversity. Recent studies suggest that 34 
hotspots include at least 42% of terrestrial 
vertebrate species and 50% of known plant 
species, mainly due to their endemic species and 
habitats [2, 3]. In addition to their importance due 
to their species richness, biodiversity hotspots 
are valuable for studying factors influencing 
diversification and associated mechanisms. 
Endemic species are useful in recognizing 
biodiversity hotspots and highly endangered 
species [2, 4-6]. Additionally, identifying areas of 
endemism is an important part of regional 
conservation planning management. 
Areas with high endemism are geographic 
regions that contain the congruent distributions 
of two or more monophyletic species that 
probably resulted from common 
biogeographical events such as geological, 
ecological, or evolutionary processes [7-10]. 
Generally, biogeography and evolutionary 
studies focus on illuminating the development of 
areas of endemism, whereas ecological research 
concentrates on centers of endemism due to 
their importance in planning conservation 
actions [2, 11-17]. Recognizing and presenting 
information on areas of endemism is a 
fundamental tool used in investigating historical 
and ecological biogeography. However, it is 
challenging to examine these areas from a 
conservation perspective, especially in cases 
where protected areas are delineated based on 
diversity hotspots since endemism is found 
outside the highly diverse regions [4, 18-21]. Based 
on studies by Myers et	al. and Mittermeier et	al., 
north and west of Iran are presented as parts of 
the Irano-Anatolian biodiversity hotspot, the so-
called 20th global hotspot region [2, 3]. 
Mittermeier et	 al. defined hotspots based on 
their exceptional species endemism and 
extensive loss of habitat. The 34 identified 
hotspots include at least 42% of terrestrial 
vertebrate species and at least 50% of known 
plant species within the extant habitat that 
covers only 2.3% of the earth’s land surface [3]. 
Sindaco and Jeremčenko (2008) showed the 
southwest of Iran to be a hotspot for reptiles of 
the western Palearctic zoogeographical region 
[22]. Hosseinzadeh et	 al. showed Khuzestan 

province, southwestern Iran, as one of the 
richest hotspots of the Iranian reptiles [23]. 
According to Eskandarzadeh et	 al., the 
percentages of the Iranian endemic herp species 
are as follows: 28.45% of reptiles (66 from 232 
reptilian species in Iran) and 22.73% of 
amphibians (five out of about 22 species) [24]. As 
reptiles and amphibians have relatively narrow 
distributions as compared to other vertebrates, 
the diverse geographical and environmental 
conditions in Iran have generated herpetofaunal 
biodiversity. Therefore, the two groups are 
important in terms of conservation programs 
and future studies. In addition, the number of 
endemic herp species in the Zagros Mountains 
and the western foothills of the Zagros is 
remarkable [25, 26].  
The Zagros Mountain range is located in the 
Irano-Anatolian biodiversity hotspot, as the 20th 
hotspot region [3]. The Zagros Mountain range is 
the major geographic barrier between the 
central Iranian plateau and the Mesopotamian 
plain in western Asia, and it also provides a 
corridor for the southward distribution of 
northern faunal elements [25]. According to 
Noroozi et	al., the Zagros Mountains, contain the 
largest identified areas of endemism [6]. In Iran, 
data about the number of species, especially 
endemic species, their distribution, and ecology 
are certainly inadequate and underestimated, 
and the issue is especially serious in the case of 
amphibians and reptiles [22, 23, 27, 28]. This study 
aimed to develop a comprehensive checklist of 
endemic herpetofauna species in the Zagros 
Mountains, one of the biodiversity hotspot 
regions, and to provide more information about 
this important area and the necessity of 
conservation programs to protect it. 
	
Materials	and	Methods	
The Zagros Mountains, with an area of about 
533,543km2, ranges from Turkey and Iraq to 
western and southwestern Iran along the 
eastern edge of the Persian Gulf (Figure 1). The 
part of northwestern-southeastern the Zagros 
Mountains, which is a part of the alpine 
Himalayan mountain orogeny, extends for about 
2000km from the East Anatolian fault in eastern 
Turkey to the Makran subduction in southern 
Iran [29]. The Zagros Mountains are located on 
the boundary between the Arabian and Eurasian 
lithospheric plates, which was an orogenic 
reaction to a collision between Eurasia and 
advancing Arabia during the Cenozoic [29-31]. 



223																																																																																																																																																																																											Kazemi	S.M.	&	Hosseinzadeh	M.S.	

ECOPERSIA																																																																																																																																																																																						Fall	2020,	Volume	8,	Issue	4	

Numerous northwest/southeast trending 
parallel folds were formed as a result of the 
collision and are now represented as 
spectacular, high amplitude anticlines and 
mountain peaks that rise between 3,000 and 
3,650m above sea level [32]. In addition, the 
evolution of the landscape in the northwestern 
Zagros has been influenced by erosion due to 
rivers. Because of its considerable altitude, 
rainfall is distinctly heavier over much of the 
plateau. As a result, the Zagros Mountains 

exhibit irregular appurtenance, higher summits, 
and a few deeper basins or river valleys [33]. 
The source materials in this paper is based on 
some literatures as follows: Baloutch & Kami, 
Anderson, Latifi, ÖZ et	 al., Afrasiab and 
Mohamad, Gholamifard, Hosseinzadeh et	 al., 
Šmíd et	al., Safaei-Mahroo et	al., Safaei-Mahroo 
et	al., Torki, Fathinia et	al., Torki, Chefaoui et	al., 
Rancilhac et	 al., Fathinia et	 al., Safaei-Mahroo 
and Ghaffari, and Torki [23, 25, 26, 34-48]. 

	

	
Figure	1) Place of the Zagros Mountains 
 
Findings	
There are seven frogs, nine toads, five newts, one 
salamander, one crocodile, one worm lizard, 170 
lizards, 86 snakes, and 12 turtles and tortoises in 
Iran (Table 1). So far, five endemic amphibians 
and 73 endemic reptilian species from Iran have 
been described (Table 1), of which 46 endemic 
reptilian species (40) and subspecies (6) are 
distributed in the Zagros Mountains. The Zagros 
Mountains contain ten species and subspecies of 
endemic amphibians belonging to three genera 

and two families, the Salamandridae (eight) and 
the Bufonidae (two; Table 2). Neurergus and 
Calliopersa are endemic amphibian genera to 
this hotspot. There are 46 endemic reptiles 
belonging to 24 genera and 10 families in the 
Zagros Mountains (Table 3). The families with 
the greatest number of endemic species are the 
Gekkonidae, Phyllodactylidae, and Colubridae. 
Three genera, Asaccus, Mediodactylus, and 
Eirenis, dominate the region, with 32 endemic 
taxa. There are also two endemic genera, 
Parsigecko and Lakigecko. 

	
Table	1) The number of endemic amphibian and reptile species of the Zagros Mountains and Iran 

Taxon	
Number	of	species	

Endemic	species	and	subspecies	of	
Zagros	Mountains	

Endemic	species	of	Iran	 Iran	

Frogs	 - 1 7 
Toads	 2 2 9 
Newts	 7 2 5 
Salamanders	 1 - 1 
Snakes	 13 14 86 
Lizards	 33 59 170 
Amphisbaenians	 - - 1 
Turtles	and	Tortoises	 - - 12 
Crocodiles	 - - 1 
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Table	2) List of family and genus names of endemic amphibian species found in the Zagros Mountains 
Family	 Genus	 Species	

BUFONIDAE	Gray,	1825	
Calliopersa Safaei-Mahroo 

& Ghaffari, 2020 
Calliopersa	luristanicus	[82] 

Calliopersa		surdus	annulatus	[83] 

SALAMANDRIDAE	Goldfuss,	1820	
Neurergus	Cope, 1862 

Neurergus	crocatus	[84] 
Neurergus	derjugini	derjugini [85] 

Neurergus	derjugini	microspilotes [85] 
Neurergus	kaiseri	[82] 

Neurergus	strauchii	barani [86] 
Neurergus	strauchii	munzurensis	[87] 
Neurergus	strauchii	strauchii	[88] 

Salamandra	Garsault, 1764 Salamandra	infraimmaculata	semenovi	[85] 
	
Table	3) List of family and genus names of endemic reptile species found in the Zagros Mountains 

Species	Genus Family	
Phrynocephalus	ananjevae	[8] Phrynocephalus Agamidae 
Eublepharis	angramainyu [90] Eublepharis Eublepharidae 
Cyrtopodion	persepolense [91] Cyrtopodion 

Gekkonidae	

Hemidactylus	romeshkanicus	[92] Hemidactylus 
Lakigecko	aaronbaueri [48]	Lakigecko 
Mediodactylus	aspratilis	[93]	

Mediodactylus 
Mediodactylus	heterocercum	heterocercum [94] 

Mediodactylus	heteropholis	[95] 
Mediodactylus	ilamensis	[96] 

Mediodactylus	stevenandersoni	[97] 
Microgecko	helenae	helenae [98] 

Microgecko Microgecko	helenae	fasciatus	[99] 
Microgecko	laki [100] 

Microgecko	varaviensis [53] 
Parsigecko	ziaiei [40]	Parsigecko 
Apathya	yassujica [101]	Apathya 

Lacertidae	

Eremias	isfahanica [52] Eremias 
Eremias	montana [102] 

Iranolacerta	zagrosica	[103]	Iranolacerta 
Timon	kurdistanica	Timon 
Timon	princeps	[94] 

Asaccus	andersoni	[104] 

Asaccus Phyllodactylidae 

Asaccus	elisae	[105]	
Asaccus	granularis	[106] 
Asaccus	griseonotus [107] 

Asaccus	kermanshahensis	[108] 
Asaccus	kurdistanensis	[109] 
Asaccus	nasrullahi	[110] 
Asaccus	zagrosicus	[50] 
Asaccus	saffinae [38] 
Asaccus	barani [50] 

Ophiomorus	persicus	[111] Ophiomorus Scincidae 
Varanus	nesterovi [112] Varanus Varanidae 

Eirenis	(Pediophis) punctatolineatus	condoni	[113] 

Eirenis 

Colubridae 

Eirenis	(Pediophis) rechingeri	[114] 
Eirenis	(Pseudocyclophis) nigrofasciatus [98] 

Eirenis	yassujicus [46]	
Dolichophis	andreanus	[115]	Dolichophis 

Platyceps	najadum	schmidtleri	[116] Platyceps 
Rhynchocalamus	levitoni	[41,43] Rhynchocalamus 
Spalerosophis	microlepis	[117] Spalerosophis 

Telescopus	tessellatus	tessellatus	[118] Telescopus 
Xerotyphlops	wilsoni	[119] Xerotyphlops Typhlopidae 

Xerotyphlops	luristanicus [42] 
Montivipera	kuhrangica	[120] Montivipera 

Viperidae 
Pseudocerastes	urarachnoides	[121] Pseudocerastes 

	
Discussion	
The results show that the Zagros Mountains 
contain ten species and subspecies of endemic 
amphibians belonging to three genera and two 
families. Twenty-two amphibian species are 
found in Iran, and most of the endemic 
amphibian   species   are   found   in   the  Zagros 

Mountains [26, 34, 39, 47]. The largest endemic 
amphibian family belongs to the Salamandridae 
and extensively dominates the region, with eight 
species and subspecies, representing 80% of the 
total endemic Zagros Mountains amphibians. All 
species of the Neurergus	 genus need 
conservation because they are categorized in the 
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IUCN Red List and CITES [26, 34, 49]. 
To recapitulate, the Zagros Mountains contain 
46 species and subspecies of endemic reptiles 
belonging to 24 genera and 10 families. The 
largest endemic reptile families are the 
Gekkonidae, Phyllodactylidae, and Colubridae. 
These three families extensively dominate with 
32 species of the total endemic Zagros 
Mountains herpetofauna, representing 80% of 
the total endemic Zagros Mountains reptiles and 
the endemic reptilian genera to the Zagros 
Mountains are Parsigecko and Lakigecko [26, 35, 36, 

38, 40-45, 50-53]. 
Some studies have shown that topographic 
dissimilarity is a significant environmental 
factor for species richness [54-57]. Geologically, the 
uplifting of the Zagros took place from Oligocene 
to the Miocene, 20-35 million years ago (Ma), 
leading to important climatic changes on two 
sides of the mountain range [29]. Although the 
northwestern Zagros have a wet climate that 
corresponds to the Mediterranean basin 
weather, the southern Zagros is influenced by 
the arid climate of the Arabian plate. The diverse 
ecological condition sustains different habitats 
and causes speciation [58]. Furthermore, uplifting 
of the Zagros and Alborz chains obstruct the 
movement of humidity from the Mediterranean 
basin and the Caspian Sea into the central 
plateau of Iran [29, 33]. The effect of the 
topography of the Zagros Mountains from the 
the northwest to the southeast of Iran is evident 
in the isolation of populations, as they cause 
speciation by separating the fauna of the central 
Iranian Plateau from that of the Mesopotamian 
plain. In addition to the contribution of 
mountain chains to create an effective barrier 
for such species, the location of Iran on the 
boundary of the Palearctic, Afrotropic, and Indo-
Malay biogeographic realms supports a special 
condition leading to a high degree of endemicity 
among the tetrapod species [23, 39]. The Zagros 
Mountains are one of the regions with high 
numbers of endemic species, because of which 
they are named as hotspots for endemic species 
[6, 59]. Recently, Torki described three new 
species of Hemidactylus from the Zagros 
Mountains based on morphological characters 
named H.	 achaemenidicus, H.	
pseudoromeshkanicus, and H.	 sassanidianus	 [60]. 
The authors expressed doubt about the newly 
defined species, and it did not congruent with 
the molecular study of Hosseinzadeh et	 al.. 

Hence, the new species has not been included in 
the data of the research [61]. 
In addition, local refugia in the Zagros 
Mountains have been found during climatic 
fluctuations during glacial and interglacial 
periods, reducing the risk of extinction [62-65]. 
The important role of the Zagros Mountains in 
the separation, isolation, and evolution of some 
Iranian lizard species has been confirmed, as it 
has been observed in the genus	 Asaccus	 and 
Tropiocolotes	[25]. 
As has been discussed, the conservation of 
endemic species is necessary, especially in 
hotspots. The hotspot approach incorporates 
habitat loss and species endemism to make map 
for regions of high conservation importance [2], 
an idea that gained strength in the early 2000s, 
mostly due to the recent alarming rates of global 
habitat loss [66, 67]. In recent years, forests and 
other vegetation of many parts of the Zagros 
Mountains have been changed into urban areas 
and agricultural and industrial regions [68, 69]. 
These activities have caused the destruction of 
animal habitats, and they have probably pushed 
them into the endangered category. According to 
Farashi and Shariati, only 10% of biodiversity 
hotspots are located in protected areas, so the 
Iranian mammal, bird, and reptile species have 
not received enough protection [69]. On the other 
hand, endemic species are sensitive and are 
commonly influenced by the oscillation of the 
environmental factors that limit the species to a 
particular region [70]. In the last few decades, the 
oscillation of environmental factors and climate 
change have affected conservation biodiversity 
and have also been the main reason behind 
species extinction in some areas [71]. Generally, 
reptiles and amphibians are lack of ability to 
move long distances and, therefore, are very 
sensitive to climate change [72]. Many species of 
amphibians globally have declined in abundance 
and have seen a restricted distribution range 
over recent decades [73-75], and 30% of these 
species are now threatened with extinction [76]. 
The causes for these declines and extinctions are 
habitat loss and fragmentation, unsustainable 
harvesting, climate change, environmental 
contaminants, increasing UV radiation, 
introduced predators, and emerging diseases [74, 

77, 78]. Some studies have demonstrated that 15-
44% of the world’s reptile species are 
threatened [79, 80]. Moreover, changing climate 
and global  warming  are  additional  threats  for 
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biodiversity and can influence distribution 
patterns of species, especially endangered 
species and local populations [81]. Therefore, 
redefining protected areas is an important 
approach to conserving habitats [3]. Owing to the 
environmental changes observe globally, it is 
necessary to redesign the range of protected 
areas for the future and conserve threatened 
species. 
	
Conclusion	
The following principles and criteria are 
recommended to promote the sustainable 
management of the Zagros Mountains 
herpetofauna. Many amphibians in the Zagros 
Mountains, especially all the species of the genus 
Neurergus,	have featured in the IUCN Red List 
and CITES. The habitats of the Zagros Mountains 
herpetofauna, especially those of endangered 
and endemic species, should be protected and 
managed to maintain or restore populations of 
declining species. Numerous and diverse 
habitats should be protected and managed to 
conserve and perpetuate the Zagros Mountains 
herpetofauna. Conservation programs for the 
Zagros Mountains herpetofauna should be 
managed to assure adequate public access 
without being detrimental to the species, 
populations, habitats, or ecosystems. The Zagros 
Mountains provide unique opportunities and 
challenges in the sustainable management of 
their highly diverse herpetofauna and hotspot. 
The sustainable management of the Zagros 
Mountains herpetofauna requires adequate 
biological knowledge of taxonomy, population 
genetics, critical habitat components, and the 
effect of climate change on species distribution. 
	
Acknowledgments: The authors appreciate the 
assistance of Prof. Steven C. Anderson and Prof. Ann 
Paterson in editing the English of a preliminary draft 
of the manuscript. The support from the University of 
Birjand is gratefully acknowledged. 
Ethical	permissions: The case was not found by the 
authors 
Conflicts	of	Interest: The authors declare that there 
are no conflicts of interest regarding the publication 
of this manuscript. 
Authors’	Contributions: Kazemi S.M. (First author), 
Introduction author/Methodologist/Original 
researcher/Statistical analyst (50%); Hosseinzadeh 
M.S. (Second author), Methodologist/Statistical 
analyst/Discussion author (50%) 
Funding/Support: This research received no 
specific grant from any funding agency in the public, 

commercial, or not-for-profit sector. 
	
References	
1- Cañadas EM, Fenu G, Peñas J, Lorite J, Mattana E, 
Bacchetta G. Hotspots within hotspots: Endemic plant 
richness, environmental drivers, and implications for 
conservation. Biol Conserv. 2014;170:282-91. 
2- Myers N, Mittermeier RA, Mittermeier CG, da Fonseca 
GAB, Kent J. Biodiversity hotspots for conservation 
priorities. Nature. 2000;403:853-8. 
3- Mittermeier RA, Robles Gil P, Hoffmann M, Pilgrim J, 
Brooks T, Mittermeier CG, et al. Hotspots revisited: Earth’s 
biologically richest and most endangered ecoregions. 
Mexico City: CEMEX; 2004. 
4- Orme CDL, Davies RG, Burgess M, Eigenbrod F, Pickup N, 
Olson VA, et al. Global hotspots of species richness are not 
congruent with endemism or threat. Nature. 
2005;436:1016-19.  
5- Possingham HP, Wilson KA. Biodiversity: Turning up the 
heat on hotspots. Nature. 2005;436:919-20.  
6- Noroozi J, Talebi A, Doostmohammadi M, Rumpf SB, 
Linder HP, Schneeweiss GM. Hotspots within a global 
biodiversity hotspot-areas of endemism are associated 
with high mountain ranges. Sci Rep. 2018;8:10345. 
7- Platnick NI. On areas of endemism. In: Ladiges PY, 
Humphries CH, Martinelli LW, editors. Austral 
biogeography. Canberra: CSIRO; 1991. 
8- Crisp MD, Laffan S, Linder HP, Monro A. Endemism in the 
Australian flora. J Biogeogr. 2001;28(2):183-98. 
9- Morrone JJ. On the identification of areas of endemism. 
Syst Biol. 1994;43(3):438-41. 
10- Morrone JJ. Evolutionary biogeography: An integrative 
approach with case studies. New York: Columbia University 
Press; 2009. 
11- Nelson GJ, Platnick NI. Systematics and biogeography: 
Cladistics and vicariance. New York: Columbia University 
Press; 1981.  
12- Major J. Endemism: A botanical perspective. In: Myers 
AA, Giller PS, editors. Analytical biogeography. Dordrecht: 
Springer; 1988.  
13- Ceballos G, Rodriguez P, Medellin RA. Assessing 
conservation priorities in megadiverse Mexico: Mammalian 
diversity, endemicity, and endangerment. Ecol	 Appl. 
1998;8(1):8-17.  
14- Crosby MJ. Mapping the distributions of restricted-
range birds to identify global conservation priorities. In: 
Miller RI, editor. Mapping the diversity of nature. 
Dordrecht: Springer; 1994. 
15- Margules CR, Pressey RL. Systematic conservation 
planning. Nature. 2000;405:243-53. 
16- Jetz W, Rahbek C, Colwell RK. The coincidence of rarity 
and richness and the potential signature of history in 
centres of endemism. Ecol Lett. 2004;7(12):1180-91.  
17- Linder HP. On areas of endemism, with an example from 
the African Restionaceae. Syst Biol. 2001;50(6):892-912. 
18- Harold AS, Mooi RD. Areas of endemism: Definition and 
recognition criteria. Syst Biol. 1994;43(2):261-6. 
19- CRISCI J, Katinas L, Posadas P, Crisci JV. Historical 
biogeography: An introduction. Cambridge: Harvard 
University Press; 2009.  
20- Whittaker RJ, Araújo MB, Jepson P, Ladle RJ, Watson 
JEM, Willis KJ. Conservation biogeography: Assessment and 
prospect. Divers Distrib. 2005;11(1):3-23. 
21- Swenson JJ, Young BE, Beck S, Comer P, Córdova JH, 
Dyson J, et al. Plant and animal endemism in the eastern 



227																																																																																																																																																																																											Kazemi	S.M.	&	Hosseinzadeh	M.S.	

ECOPERSIA																																																																																																																																																																																						Fall	2020,	Volume	8,	Issue	4	

Andean slope: Challenges to conservation. BMC Ecol. 
2012;12:1-18.  
22- Sindaco R, Jeremčenko VK. The reptiles of the western 
Palearctic: Annotated checklist and distributional atlas of 
the turtles, crocodiles, amphisbaenians and lizards of 
Europe, North Africa, Middle-East and Central Asia. 1st 
Volume. Latina: Edizioni Belvedere; 2008. 
23- Hosseinzadeh MS, Aliabadian M, Rastegar-Pouyani E, 
Rastegar-Pouyani N. The roles of environmental factors on 
reptile richness in Iran. Amphib Reptil. 2014;35(2):215-25. 
24- Eskandarzadeh N, Rastegar-Pouyani N, Rastegar-
Pouyani E, Fathinia B, Bahmani Z, Hamidi K, et al. Annotated 
checklist of the endemic tetrapoda species of Iran. 
Zoosystema. 2018;40(SP 1):507-37.  
25- Gholamifard A. Endemism in the reptile fauna of Iran. 
Iran J Anim Biosyst. 2011;7:13-29. 
26- Safaei-Mahroo B, Ghaffari H, Fahimi H, Broomand S, 
Yazdanian M, Najafi-Majd E, et al. The Herpetofauna of Iran: 
Checklist of taxonomy, distribution and conservation 
status. Asian Herpetol Res. 2015;6(4):257-90. 
27- Ficetola GF, Bonardi A, Sindaco R, Padoa-Schioppa E. 
Estimating patterns of reptile biodiversity in remote 
regions. J Biogeogr. 2013;40(6):1202-11. 
28- Hosseinzadeh MS, Ghezellou P, Kazemi SM. Predicting 
the potential distribution of the endemic snake 
Spalerosophis microlepis (Serpentes: Colubridae), in the 
Zagros Mountains, western Iran. Salamandra. 
2017;53:294-8. 
29- Mouthereau F. Timing of uplift in the Zagros 
belt/Iranian plateau and accommodation of late Cenozoic 
Arabia-Eurasia convergence. Geol Mag. 2011;148(5-
6):726-38. 
30- Takin M. Iranian geology and continental drift in the 
Middle East. Nature. 1972;235:147-50. 
31- Agard P, Omrani J, Jolivet L, Mouthereau F. Convergence 
history across Zagros (Iran): constraints from collisional 
and earlier deformation. Int J Earth Sci. 2005;94:401-19. 
32- Wells AJ. The crush zone of the Iranian Zagros 
mountains, and its implications. Geol Mag. 
1969;106(5):385-94.  
33- Fisher WB, Fisher WB, Gershevitch I, editors. The 
Cambridge history of Iran. 1st Volume. London: Cambridge 
University Press; 1968. pp. 3-111. 
34- Baloutch M, Kami HG. Amphibians of Iran. Tehran: 
University of Tehran Press; 1995. [Persian]  
35- Anderson SC. The lizards of Iran. New York: Society for 
the Study of Amphibians and Reptiles; 1999. 
36- Latifi M. Snakes of Iran. Tehran: Department of 
Environment; 2000. [Persian]. 
37- ÖZ M, Tautz D, Steinfartz S, Hwang UW, Veith M. 
Molecular phylogeny of the salamandrid genus Neurergus: 
Evidence for an intrageneric switch of reproductive 
biology. Amphib Reptil. 2002;23(4):419-31. 
38- Afrasiab SR, Mohamad SI. A study on caved welling 
geckos in Iraq, with the description of a new species from 
Saffine mountain (Reptilia: Gekkonidae). Zool Middle East. 
2009;47(1):49-56. 
39- Šmíd J, Moravec J, Kodym P, Kratochvíl L, Hosseinian 
Yousefkhani SS, Frynta D. Annotated checklist and 
distribution of the lizards of Iran. Zootaxa. 2014;3855:001-
97. 
40- Safaei-Mahroo B, Ghaffari H, Anderson SC. A new genus 
and species of gekkonid lizard (Squamata: Gekkota: 
Gekkonidae) from Hormozgan province with a revised key 

to gekkonid genera of Iran. Zootaxa. 2016;4109:428-44.  
41- Torki F. Description of a new species of Lytorhynchus 
(Squamata: Colubridae) from Iran. Zool Middle East. 
2017;63(2):109-16. 
42- Torki F. A new species of blind snake, Xerotyphlops, 
from Iran. Herpetol Bull. 2017;140:1-5. 
43- Fathinia B, Rastegar-Pouyani E, Rastegar-Pouyani N, 
Darvishnia H. A new species of the genus Rhynchocalamus 
Günther, 1864 (Reptilia: Squamata: Colubridae) from Ilam 
province in western Iran. Zootaxa. 2017;4282:473-86.  
44- Chefaoui RM, Hosseinzadeh MS, Mashayekhi M, Safaei-
Mahroo B, Kazemi SM. Identifying suitable habitats and 
current conservation status of a rare and elusive reptile in 
Iran. Amphib Reptil. 2018;39(3):355-62. 
45- Safaei-Mahroo B, Ghaffari H. The complete guide to 
amphibians of Iran: Biology, ecology, and conservation. 
Sanandaj: University of Kurdistan Press; 2020. [Persian] 
46- Torki F. A new gecko genus from Zagros Mountains, 
Iran. Amphib Reptil Conserv. 2020;14(1):55-62. 
47- Rancilhac L, Goudarzi F, Gehara M, Hemami MR, Elmer 
KR, Vences M, et al. Phylogeny and species delimitation of 
near eastern Neurergus newts (Salamandridae) based on 
genome-wide RADseq data analysis. Mol Phylogenetics 
Evol. 2019;133:189-97.  
48- Fathinia B, Rastegar-Pouyani E, Shafaeipour A. A new 
species of Eirenis (Ophidia: Colubridae) from highland 
habitats in southern Iran. Zool Middle East. 
2019;65(4):319-29. 
49- Rastegar-Pouyani N, Gholamifard A, Karamiani R, 
Bahmani Z, Mobaraki A, Abtin E, et al. Sustainable 
management of the Herpetofauna of the Iranian plateau 
and coastal Iran. Amphib Reptile Conserv. 2015;9(1):1-15. 
50- Torki F, Ahmadzadeh F, Ilgaz Ç, Avcı A, Kumlutaş Y. 
Description of four new Asaccus Dixon and Anderson, 1973 
(Reptilia: Phyllodactylidae) from Iran and Turkey. Amphib 
Reptil. 2011;32:185-202. 
51- Rajabizadeh M, Nagy ZT, Adriaens D, Avci A, Masroor R, 
Schmidtler J, et al. Alpine-Himalayan orogeny drove 
correlated morphological, molecular, and ecological 
diversification in the Persian dwarf snake (Squamata: 
Serpentes: Eirenis persicus). Zool J Linn Soc. 
2015;176(4):878-913. 
52- Rastegar-Pouyani E, Hosseinian S, Rafiee S, Kami HG, 
Rajabizadeh M, Wink M. A new species of the genus Eremias 
Fitzinger, 1834 (Squamata: Lacertidae) from Central Iran, 
supported by mtDNA sequences and morphology. Zootaxa. 
2016;4132(2):207-20. 
53- Gholamifard A, Rastegar-Pouyani N, Rastegar-Pouyani 
E. A new species of the genus Microgecko Nikolsky, 1907 
(Sauria: Gekkonidae) from the southern Zagros Mountains, 
Iran. Zootaxa. 2019;4648(3):435-54. 
54- Qi Y, Yang Y. Topographic effect on spatial variation of 
plant diversity in California. Geogr Inf Sci. 1999;5(1):39-46. 
55- Coblentz DD, Riitters KH. Topographic controls on the 
regional-scale biodiversity of the south-western USA. J 
Biogeogr. 2004;31:1125-38.  
56- Stein A, Gerstner K, Kreft H. Environmental 
heterogeneity as a universal driver of species richness 
across taxa, biomes and spatial scales. Ecol lett. 
2014;17(7):866-80. 
57- Irl SDH, Harter DEV, Steinbauer MJ, Gallego Puyol D, 
Fernández-Palacios JM, Jentsch A, et al. Climate vs. 
topography-spatial patterns of plant species diversity and 
endemism       on        a      high-elevation      island.      J   Ecol. 



High	Diversity	and	Endemism	of	Herpetofauna	in	the	Zagros	Mountains																																																																																																												228	

ECOPERSIA																																																																																																																																																																																							Fall	2020,	Volume	8,	Issue	4	

2015;103(6):1621-33. 
58- Šmíd J, Frynta D. Genetic variability of Mesalina 
watsonana (Reptilia: Lacertidae) on the Iranian plateau and 
its phylogenetic and biogeographic affinities as inferred 
from mtDNA sequences. Acta Herpetol. 2012;7(1):139-53. 
59- Ficetola GF, Falaschi M, Bonardi A, Padoa-Schioppa E, 
Sindaco R. Biogeographical structure and endemism 
pattern in reptiles of the western Palearctic. Prog Phys 
Geogr Earth Environ. 2018;42(2):220-36. 
60- Torki F. Three new species of Hemidactylus Oken, 1817 
(Squamata, Gekkonidae) from Iran. Amphib Reptile 
Conserv. 2019;13(2):239-58. 
61- Hosseinzadeh MS, Aliabadian M, Rastegar-pouyani E. 
Deep mitochondrial and morphological differentiation of 
Hemidactylus persicus Anderson, 1872 (Squamata: 
Gekkonidae) in Iran. Herpetol J. 2018;28:101-9. 
62- Ashcroft MB, Gollan JR, Warton DI, Ramp D. A novel 
approach to quantify and locate potential microrefugia 
using topoclimate, climate stability, and isolation from the 
matrix. Glob Change Biol. 2012;18(6):1866-79.  
63- Rajaei SH, Rodder D, Weigand AM, Dambach J, Raupach 
MJ, Wagele JW. Quaternary refugia in southwestern Iran: 
Insights from two sympatric moth species (Insecta, 
Lepidoptera). Org Divers Evol. 2013;13:409-23.  
64- Manafzadeh S, Staedler YM, Conti E. Visions of the past 
and dreams of the future in the Orient: The Irano-Turanian 
region from classical botany to evolutionary studies. Biol 
Rev. 2017;92(3):1365-88. 
65- Fathinia B, Rastegar-Pouyani N, Rastegar-Pouyani E. 
Molecular phylogeny and historical biogeography of genera 
Eristicophisand Pseudocerastes (Ophidia, Viperidae). Zool 
Scripta. 2018;47(6):673-85.  
66- Fahrig L. Effects of habitat fragmentation on 
biodiversity. Ann Rev Ecol Evol Syst. 2003;34:487-515. 
67- Brooks TM, Mittermeier RA, Mittermeier CG, da 
Fonseca GAB, Rylands AB, Konstant WR, et al. Habitat loss 
and extinction in the hotspots of Biodiversity. Conserv Biol. 
2002;16(4):909-23. 
68- Kolahi M, Sakai T, Moriya K, Makhdoum MF. Challenges 
to the future development of Iran’s protected areas system. 
Environ Manag. 2012;50:750-65.  
69- Farashi A, Shariati M. Biodiversity hotspots and 
conservation gaps in Iran. J Nat Conserv. 2017;39:37-57. 
70- Kargar M, Jafarian Z, Tamartash R, Alavi SJ. Prediction 
of spatial distribution of plant species richness in the 
Valdarreh rangelands, Mazandaran by macroecological 
modelling and stacked species distribution models. 
ECOPERSIA. 2018;6(2):139-45. 
71- Pounds JA, Bustamante MR, Coloma LA, Consuegra JA, 
Fogden MP, Foster PN, et al. Widespread amphibian 
extinctions from epidemic disease driven by global 
warming. Nature. 2006;439:161-7. 
72- Yousefi M, Kafash A, Valizadegan N, Sheykhi Ilanloo S, 
Rajabizadeh M, Malekoutikhah S, et al. Climate change is a 
major problem for biodiversity conservation: A systematic 
review of recent studies in Iran. Contemp Probl Ecol. 
2019;12:394-403. 
73- Beebee TJC, Griffiths RA. The amphibian decline crisis: 
A watershed for conservation biology?. Biol Conserv. 
2005;125(3):271-85. 
74- Collins JP, Storfer A. Global amphibian declines: Sorting 
the hypotheses. Divers Distrib. 2003;9:89-98. 
75- Stuart SN, Chanson JS, Cox NA, Young BE, Rodrigues 
ASL, Fischman DL, et al. Status and trends of amphibian 
declines        and         extinctions       worldwide.        Science. 

2004;306:1783-6. 
76- Hof C, Araújo MB, Jetz W, Rahbek C. Additive threats 
from pathogens, climate and land-use change for global 
amphibian diversity. Nature. 2011;480:516-9. 
77- Young BE, Lips KR, Reaser JK, Ibáñez R, Salas AW, 
Cedeno JR, et al. Population declines and priorities for 
amphibian conservation in Latin America. Conserv Biol. 
2001;15(5):1213-23.  
78- Baillie J, Hilton-Taylor C, Stuart SN. 2004 IUCN red list 
of threatened species: A global species assessment. Gland: 
IUCN; 2004. 
79- Böhm M, Collen B, Baillie JEM, Bowles P, Chanson J, Cox 
N, et al. The conservation status of the world’s reptiles. Biol 
Conserv. 2013;157:372-85. 
80- Ceballos C, Ehrlich PR, Barnosky AD, García A, Pringle 
RM, Palmer TM. Accelerated modern human-induced 
species losses: Entering the sixth mass extinction. Sci Adv. 
2015;1:e1400253. 
81- Araújo MB, Thuiller W, Pearson RG. Climate warming 
and the decline of amphibians and reptiles in Europe. J 
Biogeogr. 2006;33(10):1712-28. 
82- Schmidt KP. Diagnoses of new amphibians and reptiles 
from Iran. Chicago: Chicago Academy of Sciences; 1952. 
83- Schmidtler JJ, Schmidtler JF. Über Bufo surdus. mit 
einem Schlüssel und Anmerkungen zu den übrigen Kröten 
Irans und West-Pakistans [About Bufo surdus. with a key 
and notes on the remaining toads of Iran and West 
Pakistan]. Salamandra. 1969;5(3-4):113-23. [German] 
84- Cope ED. Notes upon some reptiles of the Old World. 
Proc Acad Nat Sci Phila. 1862;14:337-594. 
85- Nesterov PV. Trois formes nouvelles d’amphibies 
(Urodela) du Kurdistan [Three new forms of amphibians 
(Urodela) from Kurdistan]. Ann Musée Zool l’Acad Imp Sci. 
1916;21:1-30. 
86- Öz M. A new form of Neurergus strauchii (Urodela, 
Salamandridae) from Turkey. Turk J Zool. 1994;18:115-7. 
87- Olgun K, Avcı A, Bozkurt E, Üzüm N, Olgun H, Ilgaz Ç. A 
new subspecies of Anatolia newt, Neurergus strauchii 
(Steindachner, 1887)(Urodela: Salamandridae) from 
Tunceli, eastern Turkey. Russ J Herpetol. 2016;23(4):271-
7. 
88- Steindachner F. Über eine neue Molge-Art und eine 
Varietat von Homalopsis doriae [About a new Molge 
species and a variety of Homalopsis doriae]. Sitz ber Akad 
Wiss Wien. 1887;96:69-72. [German] 
89- Melnikov D, Melnikova E, Nazarov R, Rajabizadeh M. 
Taxonomic revision of Phrynocephalus persicus	De Filippi, 
1863 complex with description of a	 new species from 
Zagros, southern Iran. Curr Stud Herpetol. 2013;13(1-
2):34-46. 
90- Anderson SC, Leviton AE. A new species of Eublepharis 
from southwestern Iran (Reptilia: Gekkonidae). Calif Acad 
Sci.1966;53:1-5. 
91- Nazarov R, Ananjeva N, Radjabizadeh M. Two new 
species of angular-toed geckoes (Squamata: Gekkonidae) 
from South Iran. Russ J Herpetol. 2009;16(4):311-24. 
92- Torki F, Manthey U, Barts M. Ein neuer Hemidactylus 
OKEN, 1817 aus der Provinz Lorestan, West-Iran, mit 
Anmerkungen zu Hemidactylus robustus HEYDEN, 1827 
(Reptilia: Squamata: Gekkonidae) [A new Hemidactylus 
OKEN, 1817 from Lorestan Province, western Iran, with 
notes on Hemidactylus robustus HEYDEN, 1827 (Reptilia: 
Squamata: Gekkonidae)]. Sauria. 2011;33:47-56. [German] 
93- Anderson SC. A new species of Bunopus (Reptilia: 
Gekkonidae) from  Iran  and  a  key  to  lizards  of  the  genus 



229																																																																																																																																																																																											Kazemi	S.M.	&	Hosseinzadeh	M.S.	

ECOPERSIA																																																																																																																																																																																						Fall	2020,	Volume	8,	Issue	4	

Bunopus. Herpetologica. 1973;29(4):355-8. 
94- Blanford WT. VI.-Descriptions of new reptilia and 
amphibia from Persia and Baluchistán. J Nat Hist. 
1874;14(79):31-5. 
95- Minton SA, Anderson SC, Anderson JA. Remarks on 
some geckos from southwest Asia: With descriptions of 
three new forms and a key to the genus Tropiocolotes. San 
Francisco: California Academy of Sciences; 1970. 
96- Fathinia B, Karamiani R, Darvishnia H, Heidari N, 
Rastegar-Pouyani N. A new species of Carinatogecko 
(Sauria: Gekkonidae) from Ilam Province, western Iran. 
Amphib Reptil Conserv. 2011;5(1):61-74. 
97- Torki F. Description of a new species of Carinatogecko 
(Squamata: Gekkonidae) from Iran. Salamandra. 
2011;47(2):63-70. 
98- Nikolsky AM. Reptiles et amphibiens recueillis (part.) 
MNA Zarudny en Perse en 1903-1904 [Reptiles and 
amphibians collected (part.) MNA Zarudny in Persia in 
1903-1904]. Ann Mus Zool. Acad Imp Sci. 
1907;10(1905):260-301. [French] 
99- Schmidtler JJ, Schmidtler JF. Zwerggeckos aus dem 
Zagros-Gebirge (Iran) [Dwarf geckos from the Zagros 
Mountains (Iran).]. Salamandra. 1972;8(2):59-66. 
[German] 
100- Torki F. A new species of dwarf gecko of the genus 
Microgecko (Squamata: Gekkonidae) from Iran. Sauria. 
2020;42:41-54. 
101- Nilson G, Rastegar-Pouyani N, Rastegar-Pouyani E, 
Andrén C. Lacertas of south and central Zagros Mountains, 
Iran, with description of two new taxa. Russ J Herpetol. 
2003;10(1):11-24. 
102- Rastegar-Pouyani N, Rastegar-Pouyani E. A new 
species of Eremias (Sauria: Lacertidae) from highlands of 
Kermanshah Province, western Iran. Asiat Herpetol Res. 
2001;9:107-12. 
103- Rastegar-Pouyani N, Nilson G. A new species of 
Lacerta (Sauria: Lacertidae) from the Zagros Mountains, 
Esfahan Province, west-central Iran. Proc Calif Acad Sci. 
1998;50(10):267-77. 
104- Suchow GF. Eine neue Unterart der Eidechse aus dem 
persischen Kurdistan [A new subspecies of the lizard from 
Persian Kurdistan]. Travaux de I'Institut Zoologique de 
I'Academie des Sciences URSS. 1936;3:303-8. [German] 
105- Torki F, Fathinia B, Rostami HA, Gharzi A, Nazari-
Serenjeh F. Beschreibung eines neuen Asaccus (Sauria: 
Phyllodactylidae) aus dem Iran [Description of a new 
Asaccus (Sauria: Phyllodactylidae) from Iran]. Sauria. 
2011;33(1):51-62. [German] 
106- Werner F. Über eine sammlung von Reptilien aus 
Persien, Mesopotamien und Arabien [About a collection of 
reptiles from Persia, Mesopotamia and Arabia]. 
Verhandlungen der Zoologisch-Botanischen Gesellschaft in 
Wien. 1895;45:13-22. [German] 
107- Torki F. Beschreibung eines neuen Asaccus (Reptilia: 

Phyllodactylidae) aus der Provinz Lorestan, Iran 
[Description of a new Asaccus (Reptilia: Phyllodactylidae) 
from Lorestan Province, Iran]. Sauria. 2010;32:3-16. 
[German] 
108- Dixon JR, Anderson SC. A new genus and species of 
gecko (Sauria: Gekkonidae) from Iran and Iraq. Bull South 
Calif Acad Sci. 1973;72(3):155-60. 
109- Rastegar-Pouyani N. A new species of Asaccus (Sauria: 
Gekkonidae) from the Zagros mountains, Kermanshahan 
province, western Iran. Russ J Herpetol. 1996;3(1):11-7. 
110- Rastegar-Pouyani N, Nilson G, Faizi H. A new species 
of Asaccus (Sauria: Gekkonidae) from Kurdistan province, 
western Iran. Hamadryad-Madras. 2006;30(1-2):141. 
111- Werner YL. Retraction of Ptyodactylus Goldfuss from 
the fauna of Iran and its replacement by a new species of 
Asaccus Dixon & Anderson (Reptilia: Sauria: Gekkonidae). 
Hamadryad. 2006;30(1-2):135-40. 
112- Steindachner F. Herpetologische Notizen 
[Herpetological Notes]. Sitzungsber Akad Wiss Wien. 
1867;55:263-73. [German] 
113- Böhme W, Ehrlich K, Milto K, Orlov N, Scholz S. A new 
species of desert monitor lizard (Varanidae: Varanus: 
Psammosaurus) from the western Zagros region (Iraq, 
Iran). Russ J Herpetol. 2015;22(1): 41-52. 
114- Boulenger GA. Description of a new snake of the genus 
Contia. B. & G., from Persia. J Bombay Nat Hist Soc. 
1920;26(1024):251-2. 
115- Eiselt J. Eirenis rechingeri n. sp.(Colubridae, 
Serpentes) aus dem Iran [Eirenis rechingeri n. sp. 
(Colubridae, Serpentes) from Iran]. Annalen des 
Naturhistorischen Museums in Wien. 1971;75:375-81. 
[German] 
116- Werner F. Reptilien aus Persien (Provinz Fars) 
[Reptiles from Persia (Fars Province).]. Verhandlungen der 
kaiserlich-königlichen zoologisch-botanischen Gesellschaft 
in Wien. 1917;67:191-220. [German] 
117- Schätti B, McCarthy C. Coluber (sensu lato) schmidtleri 
now sp. from the southern Zagros Mountains in Iran 
(Squamata: Colubridae). Herpetozoa. 2001;14(1/2):81-89. 
118- Jan G. Prime linee dúna fauna della Persia occidentale 
[First lines of the fauna of western Persia]. In: De Filippi F. 
Note di un Viaggio in Persia nel [Notes of a Journey to 
Persia]. Unknown Publisher city: G. Daelli; 1865. pp. 342-
57. [Italian] 
119- Wall F. Notes on a collection of snakes from Persia. J 
Bombay Nat Hist Soc. 1908;18(4):795-805. 
120- Rajabizadeh M, Nilson G, Kami HG. A new species of 
mountain viper (Ophidia: Viperidae) from the central 
Zagros Mountains, Iran. Russ J Herpetol. 2011;18(3):235-
40. 
121- Bostanchi H, Anderson SC, Kami HG, Papenfuss TJ. A 
new species of Pseudocerastes with elaborate tail 
ornamentation from western Iran (Squamata: Viperidae). 
Proc Calif Acad Sci. 2006;57(14):443-50. 
 
 


	1614-ECOP-Or-Hosseinzadeh(38921)-Final
	1614-ECOP-Or-Hosseinzadeh(38921)-ind

	1614-ECOP-Or-Hosseinzadeh(38921)-TXT

