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Abstract.—Sceloporus is a diverse genus of lizards that has been widely studied regarding its evolution, 
behavior, and ecology. Although evidence suggests Sceloporus lizards are threatened by several factors, there 
are few studies concerning their conservation issues and status. Here we analyzed the conservation status of 
species of the genus Sceloporus based on two different systems: the IUCN Red List and the Environmental 
Vulnerability Scores (EVS) system. We updated the taxonomic state of the genus, investigated the conservation 
status of the existing species, calculated the EVS for previously unevaluated species, and generated potential 
distribution maps of all species based on species distribution modelling. We determined that 116 species 
of Sceloporus are currently recognized. For conservation status, we found differences between the IUCN 
Red List and the EVS system. According to the Red List, 64 species are in the Least Concern category, two 
Near Threatened, three Vulnerable, three Endangered, and one Critically Endangered (and 38 Not Evaluated); 
however, based on the EVS system, most of the species (69) are in the high vulnerability category, 37 in the 
medium category, and 10 in the low category. About half of the species in the high vulnerability category in the 
EVS either have not been evaluated, are deficient in data, or are of Least Concern in the IUCN Red list. Of the 
116 species, we assigned 46 to conservation priority level I. Because Sceloporus is a widely distributed genus 
and there have been new cryptic species discovered, the information provided here is vital for the conservation 
of the genus, since it will allow us to identify Sceloporus species urgently in need of conservation.
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Introduction

The latest Global Assessment on Biodiversity and 
Ecosystem Services stated: “Nature is now declining 
globally at rates unprecedented in human history” (IPBES 
2019). According to this assessment, approximately 
1,000,000 species are threatened with extinction due 
to five direct drivers: 1) changes in land and sea use; 
2) direct exploitation of organisms; 3) climate change; 
4) pollution, and 5) invasive species (IPBES 2019). 
Identifying species at risk of extinction is essential for 

addressing this biological crisis (Böhm et al. 2016).
Even though the extinction crisis has been explored 

for some groups of invertebrates (Dirzo et al. 2014) and 
vertebrates (Ceballos et al. 2015), reptiles as a group 
have received less attention and are often overlooked 
when it comes to conservation assessments (Gibbons et 
al. 2000; Todd et al. 2010; Böhm et al. 2013, 2016; Saha 
et al. 2018). There is also evidence that the five direct 
drivers of extinction act on reptile populations (see Todd 
et al. 2010 and Fitzgerald et al. 2018 for reviews).

Böhm et al. (2013) conducted the first global 
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for all the species of Sceloporus. After a taxonomic update 
for the genus, we then evaluated the conservation status 
and developed distribution maps for each species in the 
genus Sceloporus. We also determined the conservation 
priority level for each species. 

Materials and Methods

Taxonomic Update

The list of species of Sceloporus found in The Reptile 
Database (Uetz et al. 2022) served as a basis for the 
taxonomic update that followed the taxonomy proposed 
by Wilson et al. (2013), Leaché et al. (2016), and Johnson 
et al. (2017). The historic and recent literature regarding 
each species or species group were consulted to update 
the taxonomy used and identify the extant species of 
Sceloporus.

Systems for Determining Conservation Status

Both the IUCN Red List (https://www.iucnredlist.org/) and 
the EVS system (Wilson et al. 2013; Johnson et al. 2015; 
2017; Mata-Silva et al. 2019; García-Padilla et al. 2020) 
were used to assess the conservation status of each species 
in the genus Sceloporus. The IUCN system considers 
seven categories of extinction risk status: Extinct (EX), 
Extinct in the Wild (EW), Critically Endangered (CE), 
Endangered (EN), Vulnerable (VU), Near Threatened 
(NT), and Least Concern (LC). Two other categories 
include taxa with insufficient information as Data 
Deficient (DD) and taxa that have not been evaluated by 
IUCN criteria as Not Evaluated (NE). Unlike the IUCN 
system, the EVS system does not consider the details of 
a species’ population status. Rather, it is based on three 
components: 1) geographic distribution, 2) ecological 
distribution, and 3) degree of human persecution. The 
sum of the scores of these three components equals the 
Environmental Vulnerability Score, which ranges from 3 
to 20. An EVS of 3 to 9 is considered low vulnerability 
to environmental degradation, while 10 to 13 indicates 
medium vulnerability, and 14 to 20 represents high 
vulnerability (Wilson et al. 2013).

EVS Calculation, and Updating and Conservation 
Priority Assessment of Sceloporus species

Since the EVS assessment was designed for 
Mesoamerican reptiles (Wilson and McCranie 2004; 
Wilson et al. 2013; Johnson et al. 2015, 2017; Mata-Silva 
et al. 2019), the species of Sceloporus endemic to the 
United States (US) have not been previously evaluated 
using the EVS criteria. Thus, we calculated the EVS 
for the seven species endemic to the US (S. arenicolus, 
S. becki, S. consobrinus, S. graciosus, S. tristichus, 
S. undulatus, and S. woodi). As mentioned above, the 
EVS algorithm consists of three components or scales 

assessment of extinction risk for reptiles based on the 
IUCN Red List categories of 1,500 species. They found 
that 20% of the world’s reptiles were threatened and 
21% of the listed reptiles were in the Data Deficient 
category. In this context, understanding and summarizing 
the conservation status of reptiles is becoming a major 
priority (Fitzgerald et al. 2018).

Although Böhm et al. (2013) based their assessment 
on the IUCN Red List categorization, some other 
authors have questioned the usefulness of this system for 
assessing the conservation status of reptiles (e.g., Wilson 
et al. 2013; Johnson et al. 2015) and other taxa (e.g., 
terrestrial vertebrates, Mayani-Parés et al. 2022). Wilson 
et al. (2013) proposed an alternative system for evaluating 
the conservation status of reptiles based on three critical 
aspects: 1) geographic distribution, 2) ecological distri-
bution, and 3) the degree of human persecution. Their 
system of EVS (Environmental Vulnerability Scores) 
has been widely used to evaluate the conservation status 
of reptiles throughout Mesoamerica (e.g., Johnson et al. 
2015, 2017; Mata-Silva et al. 2019). Moreover, Johnson 
et al. (2017) and Mata-Silva et al. (2019) proposed the 
Conservation Priority status for Mesoamerican reptiles. 
The Conservation Priority is calculated by combining 
the data on the physiographic distribution and EVS 
group categorization of a species and considers that the 
smaller the number of physiographic regions occupied 
by a species, the more difficult its conservation will be 
(Johnson et al. 2017).

Sceloporus Wiegmann, 1828, is a genus of diurnal, 
insectivorous lizards in the family Phrynosomatidae. 
This genus has been the focus of several herpetological 
investigations, in part due to its high species diversity (up 
to 100+ species distributed in 18 species groups), broad 
geographic distribution (from northern USA to Panama), 
and its great ecological, morphological, and ethological 
diversity (Sites et al. 1992; Hall 2009; Leaché et al. 2016; 
Uetz et al. 2022). Evidence suggests that Sceloporus 
lizards are being threatened by several factors (Hokit and 
Branch 2003; Sinervo et al. 2010; Gadsden et al. 2018; 
Trumbo et al. 2021; Rurik et al. 2022), however, few 
studies have examined the conservation issues and status 
for the genus as a whole. Sinervo et al. (2010) predicted 
that about 60% of Sceloporus species in Mexico would 
be extinct by 2080 due to climate change. In addition, 
factors such as habitat degradation (Hokit and Branch 
2003; Ernst et al. 2004; Chan et al. 2013; Gadsden et al. 
2018; Walkup et al. 2018; Rurik et al. 2022) and invasive 
alien species (Lance et al. 2009; Thawley and Langkilde 
2016; Trumbo et al. 2021) are negatively affecting 
populations of Sceloporus.

Based on the above considerations, and since there 
is no synthesis of the conservation status of many 
species in the genus Sceloporus, our aim was to assess 
the conservation status of the constituent species by 
employing the IUCN Red List categorizations and the 
Environmental Vulnerability Score (Wilson et al. 2013) 
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(Wilson et al. 2013). The first scale regarding geographic 
distribution was revised for use with the US Sceloporus 
species, based their occurrence data points, as follows:

1 = distribution broadly represented both inside and 
outside the US (large portions of the range are both 
inside and outside the US)
2 = distribution prevalent inside the US, but limited 
outside the US (most of the range is inside the US)
3 = distribution limited inside the US, but prevalent 
outside the US (most of the range is outside the US)
4 = distribution limited both inside and outside the US 
(most of the range is restricted to areas near the US-
Mexico border)
5 = distribution only within the US, but not restricted 
to the vicinity of the type locality
6 = distribution limited to the US in the vicinity of the 
type locality

The second scale deals with the extent of ecological 
distribution and was based on the number of vegetation 
formations occupied according to the Ecological Regions 
of North America Level III (Wiken et al. 2011). The eight 
categories are as follows:

1 = occurs in eight or more formations
2 = occurs in seven formations
3 = occurs in six formations
4 = occurs in five formations
5 = occurs in four formations
6 = occurs in three formations
7 = occurs in two formations
8 = occurs in one formation

The third and final scale considers the degree of human 
persecution as proposed by Wilson et al. (2013). 
However, note that all Sceloporus species are terrestrial 
and generally ignored by humans (i.e., level 3):

1 = fossorial, usually escape human notice
2 = semifossorial, or nocturnal arboreal or aquatic, 
nonvenomous and usually non-mimicking, sometimes 
escape human notice
3 = terrestrial and/or arboreal or aquatic, generally 
ignored by humans
4 = terrestrial and/or arboreal or aquatic, thought to be 
harmful, might be killed on sight
5 = venomous species or mimics thereof, killed on 
sight
6 = commercially or non-commercially exploited for 
hides, meat, eggs, and/or the pet trade

As numerous taxonomic changes have occurred since 
Johnson et al. (2017), Mata-Silva et al. (2019), and 
García-Padilla et al. (2020) published their assessments, 
the EVS were calculated for those Mesoamerican species 
that have been recently described or elevated to the 

species level (S. binocularis, S. dixoni, S. geminus, S. 
hesperus, S. huichol, S. madrensis, S. melanogaster, S. 
mikeprestoni, and S. olloporus) and the EVS of species 
whose distributional range changed (S. torquatus and S. 
variabilis) were re-evaluated. The new EVS assessments 
were made following the criteria of Wilson et al. (2013) 
and Johnson et al. (2017).

Finally, the conservation priority of each Sceloporus 
species was investigated according to Johnson et al. 
(2017). All the species within priority level one were 
obtained from Johnson et al. (2017), Mata-Silva et al. 
(2019), and García-Padilla et al. (2020). The conservation 
priority of the endemic herpetofauna of Mexico and 
Central America was obtained from Johnson et al. 
(2017) and Mata-Silva et al. (2019), respectively. The 
conservation priorities for the remaining species were 
evaluated by considering the number of physiographic 
regions and the EVS calculation for each species 
(Johnson et al. 2017).

Geographic Distribution and Endemism of Sceloporus 
Species

Species Distribution Models (SDMs) were used to 
obtain a more complete picture of the distributions 
of the Sceloporus species. Occurrence points were 
obtained from the Global Biodiversity Information 
Facility (GBIF) and manually cleaned. SDMs were 
developed using the Wallace EcoMod package for the 
R programming language (R Development Core Team 
2015; Kass et al. 2023). The 11 climatic variables 
identified by Lawing et al. (2016) were used, as they 
are the most important for describing the modern 
distribution of lizards in the genus Sceloporus: mean 
diurnal range, isothermality, temperature seasonality, 
minimum temperature of the coldest month, temperature 
annual range, mean temperature of the wettest quarter, 
mean temperature of the driest quarter, mean temperature 
of coldest quarter, precipitation of the driest month, 
precipitation seasonality, and precipitation of coldest 
quarter. The set of areas accessible to each species over 
relevant periods of its history is termed “M,” and it is a 
critical determinant of the outcome of model calibration, 
evaluation, and comparison (Barve et al. 2011). The M 
was set to the Extent of Occurrence (EOO) based on raw 
data with a buffer of 100 km to allow for a sufficiently 
wide range of background localities without creating 
models that extend too far beyond the known distribution 
of the species (VanDerWal et al. 2009). Of the available 
data, 50% of the occurrences were used for training and 
50% were used for testing. For species with between 
five and twenty occurrence points, their occurrences 
were partitioned using jackknife, which is the best 
method for models with few occurrences (Guisan and 
Zimmermann 2000). SDMs for species with fewer than 
five occurrences were not built. The models were limited 
to include only the linear and quadratic features to prevent 
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overfitting. Regularization multipliers were set from 0.5 
to 2 in intervals of 0.5. For model selection, the average 
AUC, omission rate, and AICc were considered, and the 
statistically significant models with the lowest omission 
rate and delta AICc values were selected. Finally, the 
models were then converted to binary presence/absence 
maps by using the 10th percentile training presence 
threshold, i.e., the probability value above which 90% of 
the raw data will be present in the presence/absence maps 
(see Phillips et al. 2006). The distribution maps of each 
species can be found in the Supplementary Material. 
Based on the SDMs and the literature, the species of 
Sceloporus that occur in only one country (i.e., endemic 
species) were identified.

Results and Discussion

A Taxonomic Update

Our taxonomic update revealed that there are currently 
116 species in the genus Sceloporus (Table 1), including 
some species not listed in The Reptile Database (RDB) 

(Uetz et al. 2022). For example, Leaché et al. (2016) 
recognized S. vandenburgianus as an independent 
species and Sceloporus prezygus was elevated to the 
species level by Martínez-Méndez et al. (2012). In 
addition, several new Sceloporus species have been 
recently described (e.g., S. dixoni, Bryson et al. 2021; 
S. hesperus, Bryson et al. 2021; S. huichol, Flores-
Villela et al. 2022; and S. geminus, Campillo-García et 
al. 2023) and others have been elevated from subspecies 
to species (e.g., S. olloporus, Solis-Zurita et al. 2019; as 
well as S. binocularis, S. madrensis, S. melanogaster, 
and S. mikeprestoni, Campillo-García et al. 2021). We 
also did not include S. bimaculosus, S. edbelli, and S. 
scitulus, which are subspecies not recognized as species 
by Leaché et al. (2016).

Conservation Status of Sceloporus Lizards: The 
IUCN vs. EVS Systems

In the current version of the IUCN Red List, 38 species 
of Sceloporus are Not Evaluated, five species are Data 
Deficient, 64 are Least Concern, two are Near Threatened, 

Table 1. Sceloporus species and their conservation status levels according to IUCN Red List and the Environmental Vulnerability 
Score (EVS). Priority level one species are in bold. Asterisks (*) indicate species for which the EVS was re-evaluated in this work.

Species Author IUCN EVS EVS citation

Sceloporus acanthinus Bocourt, 1873 LC Medium (13) Wilson et al. 2013

Sceloporus adleri Smith and Savitzky, 1974 LC High (15) Wilson et al. 2013

Sceloporus aeneus Wiegmann, 1828 LC High (16)* This study

Sceloporus albiventris Smith, 1939 NE High (16) Wilson et al. 2013

Sceloporus anahuacus Lara-Gongora, 1983 LC High (15) Wilson et al. 2013

Sceloporus angustus (Dickerson, 1919) LC High (16) Wilson et al. 2013

Sceloporus arenicolus Degenhardt and Jones, 1972 V High (15) This study

Sceloporus asper Boulenger, 1897 LC High (14) Wilson et al. 2013

Sceloporus aurantius Grummer and Bryson, 2014 NE High (14) Carbajal-Márquez and 
Quintero-Díaz 2016

Sceloporus aureolus Smith, 1942 NE High (15) Johnson et al. 2017

Sceloporus becki Van Denburgh, 1905 NE High (17) This study

Sceloporus bicanthalis Smith, 1937 LC Medium (13) Wilson et al. 2013

Sceloporus binocularis Dunn, 1936 NE High (16) This study

Sceloporus brownorum Smith, Watkins-Colwell, Lemos-
Espinal, and Chiszar, 1997 NE High (14) Carbajal-Márquez and 

Quintero-Díaz 2016

Sceloporus bulleri Boulenger, 1895 LC High (15) Wilson et al. 2013

Sceloporus caeruleus Smith, 1936 NE High (16) Johnson et al. 2017

Sceloporus carinatus Smith, 1936 LC Medium (12) Wilson et al. 2013

Sceloporus cautus Smith, 1938 LC High (15) Wilson et al. 2013

Sceloporus chaneyi Liner and Dixon, 1992 E High (15) Wilson et al. 2013

Sceloporus chrysostictus Cope, 1866 LC Medium (13) Wilson et al. 2013

Sceloporus clarkii Baird and Girard, 1852 LC Medium (10) Wilson et al. 2013

Sceloporus consobrinus Baird and Girard, 1854 NE Low (9) This study

Sceloporus couchii Baird, 1859 NE High (15) Wilson et al. 2013

Sceloporus cowlesi Lowe and Norris, 1956 NE Medium (13) Wilson et al. 2013

Sceloporus cozumelae Jones, 1927 LC High (15) Wilson et al. 2013

Sceloporus cryptus Smith and Lynch, 1967 LC High (14) Wilson et al. 2013
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Species Author IUCN EVS EVS Citation

Sceloporus cupreus Bocourt, 1873 NE High (16) Wilson et al. 2013

Sceloporus cyanogenys Cope, 1885 NE High (16) Wilson et al. 2013

Sceloporus cyanostictus Axtell and Axtell, 1971 E High (16) Wilson et al. 2013

Sceloporus dixoni Bryson and Grummer, 2021 NE High (16) This study

Sceloporus druckercolini Perez-Ramos and Saldana De La 
Riva, 2008 NE High (14) Wilson et al. 2013

Sceloporus dugesii Bocourt, 1874 LC Medium (13) Wilson et al. 2013

Sceloporus edwardtaylori Smith, 1936 LC High (14) Wilson et al. 2013

Sceloporus esperanzae Mccranie, 2018 NE High (14) Mccranie 2018

Sceloporus exsul Dixon, Ketchersid and Lieb, 1972 CE High (17) Wilson et al. 2013

Sceloporus formosus Wiegmann, 1834 LC High (15) Wilson et al. 2013

Sceloporus gadoviae Boulenger, 1905 LC Medium (11) Wilson et al. 2013

Sceloporus gadsdeni Castañeda-Gaytán and Díaz-
Cárdenas, 2017 NE High (17) Johnson et al. 2017

Sceloporus geminus
Campillo-García, Flores-Villela, 
Butler, Benabib, and Castiglia, 
2023

NE High (17) This study

Sceloporus goldmani Smith, 1937 E High (15) Wilson et al. 2013

Sceloporus graciosus Baird and Girard, 1852 LC Low (9) This study

Sceloporus grammicus Wiegmann, 1828 LC Low (9) Wilson et al. 2013

Sceloporus grandaevus (Dickerson, 1919) LC High (16) Wilson et al. 2013

Sceloporus halli Dasmann and Smith, 1974 DD High (17) Wilson et al. 2013

Sceloporus hesperus Bryson and Grummer, 2021 NE High (17) This study

Sceloporus heterolepis Boulenger, 1895 LC High (14) Wilson et al. 2013

Sceloporus hondurensis Mccranie, 2018 NE Medium (13) Mccranie 2018

Sceloporus horridus Wiegmann, 1834 LC Medium (11) Wilson et al. 2013

Sceloporus huichol
Flores-Villela, Smith, Campillo-
García, Martínez-Méndez, and 
Campbell, 2022

NE High (16) This study

Sceloporus hunsakeri Hall and Smith, 1979 LC High (14) Wilson et al. 2013

Sceloporus insignis Webb, 1967 LC High (16) Wilson et al. 2013

Sceloporus internasalis Smith and Bumzahem, 1955 LC Medium (11) Wilson et al. 2013

Sceloporus jalapae Günther, 1890 LC Medium (13) Wilson et al. 2013

Sceloporus jarrovii Cope, 1875 NE Medium (11) Wilson et al. 2013

Sceloporus lemosespinali Lara-Góngora, 2004 DD High (16) Wilson et al. 2013

Sceloporus licki Van Denburgh, 1895 LC Medium (13) Wilson et al. 2013

Sceloporus lineatulus Dickerson, 1919 LC High (17) Wilson et al. 2013

Sceloporus lunae Bocourt, 1873 LC High (15) Mata-Silva et al. 2019

Sceloporus lundelli Smith, 1939 LC High (14) Wilson et al. 2013

Sceloporus macdougalli Smith and Bumzahem, 1953 LC High (16) Wilson et al. 2013

Sceloporus maculosus Smith, 1934 V High (16) Wilson et al. 2013

Sceloporus madrensis Olson, 1986 NE High (17) This study

Sceloporus magister Hallowell, 1854 LC Low (9) Wilson et al. 2013

Sceloporus malachiticus Cope, 1864 NE Medium (10) Mata-Silva et al. 2019

Sceloporus marmoratus Hallowell, 1852 NE Medium (11) Wilson et al. 2013

Sceloporus megalepidurus Smith, 1934 NE High (14) Wilson et al. 2013

Sceloporus melanogaster Cope, 1885 NE High (14) This study

Sceloporus melanorhinus Bocourt, 1876 LC Low (9) Wilson et al. 2013

Sceloporus merriami Stejneger, 1904 LC Medium (13) Wilson et al. 2013

Table 1 (continued). Sceloporus species and their conservation status levels according to IUCN Red List and the Environmental 
Vulnerability Score (EVS). Priority level one species are in bold. Asterisks (*) indicate species for which the EVS was re-evaluated 
in this work.



 192   Amphib. Reptile Conserv. December 2024 | Volume 18 | Number 1&2 | e337

Conservation status of Sceloporus lizards

Species Author IUCN EVS EVS Citation

Sceloporus mikeprestoni Smith and Alvarez, 1974 NE High (17) This study

Sceloporus minor Cope, 1885 LC High (14) Wilson et al. 2013

Sceloporus mucronatus Cope, 1885 LC Medium (13) Wilson et al. 2013

Sceloporus nelsoni Cochran, 1923 LC Medium (13) Wilson et al. 2013

Sceloporus oberon Smith and Brown, 1941 V High (14) Wilson et al. 2013

Sceloporus occidentalis Baird and Girard, 1852 LC Medium (12) Wilson et al. 2013

Sceloporus ochoterenae Smith, 1934 LC Medium (12) Wilson et al. 2013

Sceloporus olivaceus Smith, 1934 LC Medium (13) Wilson et al. 2013

Sceloporus olloporus Smith, 1937 NE Low (9) García-Padilla et al. 2020

Sceloporus omiltemanus Günther, 1890 NE High (16) Johnson et al. 2017

Sceloporus orcutti Stejneger, 1893 LC Low (7) Wilson et al. 2013

Sceloporus ornatus Baird, 1859 NT High (16) Wilson et al. 2013

Sceloporus palaciosi Lara-Gongora, 1983 LC High (15) Wilson et al. 2013

Sceloporus parvus Smith, 1934 LC High (15) Wilson et al. 2013

Sceloporus poinsettii Baird and Girard, 1852 LC Medium (12) Wilson et al. 2013

Sceloporus prezygus Smith, 1939 NE High (15) Wilson et al. 2013

Sceloporus pyrocephalus Cope, 1864 LC Medium (12) Wilson et al. 2013

Sceloporus salvini Günther, 1890 DD High (15) Wilson et al. 2013

Sceloporus samcolemani Smith and Hall, 1974 LC High (15) Wilson et al. 2013

Sceloporus scalaris Wiegmann, 1828 LC Medium (12) Wilson et al. 2013

Sceloporus schmidti Jones, 1927 NE Medium (11) McCranie 2018

Sceloporus serrifer Cope, 1866 NE Low (6) Wilson et al. 2013

Sceloporus shannonorum Langebartel, 1959 NE High (15) Wilson et al. 2013

Sceloporus siniferus Cope, 1870 LC Medium (11) Wilson et al. 2013

Sceloporus slevini Smith, 1937 LC Medium (11) Wilson et al. 2013

Sceloporus smaragdinus Bocourt, 1873 LC Medium (12) Wilson et al. 2013

Sceloporus smithi Hartweg and Oliver, 1937 LC High (15) Wilson et al. 2013

Sceloporus spinosus Wiegmann, 1828 LC Medium (12) Wilson et al. 2013

Sceloporus squamosus Bocourt, 1874 LC Medium (11) Wilson et al. 2013

Sceloporus stejnegeri Smith, 1942 LC Medium (13) Wilson et al. 2013

Sceloporus subniger Poglayen and Smith, 1958 NE High (15) Johnson et al. 2017

Sceloporus subpictus Lynch and Smith, 1965 DD High (16) Wilson et al. 2013

Sceloporus sugillatus Smith, 1942 LC High (16) Wilson et al. 2013

Sceloporus taeniocnemis Cope, 1885 LC Medium (12) Wilson et al. 2013

Sceloporus tanneri Smith and Larsen, 1975 DD High (16) Wilson et al. 2013

Sceloporus teapensis Günther, 1890 LC Medium (13) Wilson et al. 2013

Sceloporus torquatus Wiegmann, 1828 NE High (16)* This study

Sceloporus tristichus Cope, 1875 NE Medium (11) This study

Sceloporus undulatus (Bosc and Daudin, 1801) LC Low (9) This study

Sceloporus unicanthalis Smith, 1937 NE High (16) Johnson et al. 2017

Sceloporus uniformis Phelan and Brattstrom, 1955 NE Medium (13) Wilson et al. 2013

Sceloporus utiformis Cope, 1864 LC High (15) Wilson et al. 2013

Sceloporus vandenburgianus Cope, 1896 LC High (14) Wilson et al. 2013

Sceloporus variabilis Wiegmann, 1834 LC Low (9)* This study

Sceloporus virgatus Smith, 1938 LC High (15) Wilson et al. 2013

Sceloporus woodi Stejneger, 1918 NT High (16) This study

Sceloporus zosteromus Cope, 1863 LC Medium (12) Wilson et al. 2013

Table 1 (continued). Sceloporus species and their conservation status levels according to IUCN Red List and the Environmental 
Vulnerability Score (EVS). Priority level one species are in bold. Asterisks (*) indicate species for which the EVS was re-evaluated 
in this work.



 193   Amphib. Reptile Conserv. December 2024 | Volume 18 | Number 1&2 | e337

Díaz-Cárdenas et al.

three are Vulnerable, three are Endangered, and one is 
Critically Endangered (Table 1, Fig. 1). In contrast, using 
the EVS system, ten species of Sceloporus are at the low 
level, 37 at the medium level, and 69 at the high level 
(Table 1, Fig. 2). Most of the species in the high EVS 
category were categorized as either Not Evaluated, Data 
Deficient, or Least Concern in the IUCN Red List (Fig. 
3). This discrepancy between the EVS system and the 
IUCN Red List is consistent with the findings of other 
studies (e.g., Böhm et al. 2013, Wilson et al. 2013; Meiri 
and Chapple 2016; Caetano et al. 2022).

Although the IUCN Red List has been the leading 
authority on global species extinction risk for five decades 
(Betts et al. 2019), the assessments of reptiles in general 
(Böhm et al. 2013; Wilson et al. 2013; Caetano et al. 
2022) and lizards in particular (Meiri and Chapple 2016) 
have lagged behind other groups. Meiri and Chapple 
(2016) evaluated the biases of the lizards assessed by the 
IUCN and found that most lizard species (64%) had not 
been assessed by the IUCN Red List at that time (see 
also Tingley et al. 2016). In this study, we found that 
38 species of Sceloporus had not been evaluated for the 
Red List, or 32% of species in the genus Sceloporus. The 
higher level of assessment of Sceloporus could be related 

to the fact that Sceloporus is one of the most widely 
studied genera of lizards (Sites et al. 1992). Wilson et 
al. (2013) developed their EVS system specifically to 
overcome the “assessment gap” (Meiri and Chapple 
2016) in reptiles. According to the EVS system, most of 
the Sceloporus species (59%) have high vulnerability, 
which is consistent with the evaluations made by Wilson 
et al. (2013), Johnson et al. (2017), and Mata-Silva et al. 
(2019) for the Mesoamerican herpetofauna.

Conservation Priority and Endemism of Sceloporus 
Lizards

Conservation priority levels were proposed by Johnson 
et al. (2017) and Mata-Silva et al. (2019) to recognize 
the species in need of conservation actions due to their 
high vulnerability and restricted ecological distributions. 
Our assessment found that 46 species of Sceloporus 
(39%) were assigned to conservation priority level I, the 
highest priority category (Table 2, Fig. 4). In addition, 
84 of the 116 Sceloporus species are country endemics 
(72%). Of these endemic species, 77% are in the first 
three levels of conservation priority (i.e., 45 in level 1, 
13 in level 2, and seven in level 3). Mexico is the country 
with most endemic species (73 of 84; 86.9%), followed 
by the USA with seven endemic species (seven of 84; 
8.3%), Honduras with three (three of 84; 3.5%), and 
Guatemala with one (one of 84; 1.2%). These results are 
consistent with those reported by Johnson et al (2017), 
since Mexico is the country with most endemic species 
of reptiles in North America.

Conclusions

Reptiles have been historically neglected by conservation 
assessments, and Sceloporus lizards are no exception. 
Even though Sceloporus is a widely studied genus of 
reptiles, a gap in conservation biology studies remains, 
and this is reflected in the underestimation of conservation 

Fig. 1. Number of Sceloporus species assigned to each IUCN 
Red List category: Not Evaluated (NE), Data Deficient (DD), 
Least Concern (LC), Near Threatened (NT), Vulnerable (VU), 
Endangered (EN), and Critically Endangered (CE).

Fig. 2. Number of Sceloporus species assigned to each 
Environmental Vulnerability Score (EVS) category.

Fig. 3. Number of Sceloporus species with high vulnerability in 
its corresponding IUCN Red List category.
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Table 2. Priority conservation level and endemism of Sceloporus species. The country abbreviations are: MX = Mexico, USA = 
United States of America, HND = Honduras, GT = Guatemala, and ne= Not endemic.

Priority 1
Endemism Endemism

Sceloporus adleri MX Sceloporus huichol MX

Sceloporus aeneus MX Sceloporus hunsakeri MX

Sceloporus anahuacus MX Sceloporus insignis MX

Sceloporus angustus MX Sceloporus lemosespinali MX

Sceloporus aurantius MX Sceloporus lineatulus MX

Sceloporus aureolus MX Sceloporus macdougalli MX

Sceloporus becki USA Sceloporus maculosus MX

Sceloporus binocularis MX Sceloporus madrensis MX

Sceloporus caeruleus MX Sceloporus mikeprestoni MX

Sceloporus chaneyi MX Sceloporus omiltemanus MX

Sceloporus cozumelae MX Sceloporus ornatus MX

Sceloporus cryptus MX Sceloporus palaciosi MX

Sceloporus cupreus MX Sceloporus prezygus ne

Sceloporus cyanostictus MX Sceloporus samcolemani MX

Sceloporus dixoni MX Sceloporus schmidti HND

Sceloporus druckercolini MX Sceloporus shannonorum MX

Sceloporus esperanzae HND Sceloporus subniger MX

Sceloporus exsul MX Sceloporus subpictus MX

Sceloporus gadsdeni MX Sceloporus sugillatus MX

Sceloporus geminus MX Sceloporus tanneri MX

Sceloporus goldmani MX Sceloporus torquatus MX

Sceloporus grandaevus MX Sceloporus unicanthalis MX

Sceloporus halli MX

Sceloporus hesperus MX

Priority 2 Priority 3
Endemism Endemism

Sceloporus albiventris MX Sceloporus formosus MX

Sceloporus arenicolus USA Sceloporus malachiticus ne

Sceloporus asper MX Sceloporus megalepidurus MX

Sceloporus brownorum MX Sceloporus melanogaster MX

Sceloporus bulleri MX Sceloporus oberon MX

Sceloporus cautus MX Sceloporus parvus MX

Sceloporus couchii MX Sceloporus smithi MX

Sceloporus cyanogenys ne Sceloporus utiformis MX

Sceloporus edwardtaylori MX

Sceloporus heterolepis MX

Sceloporus lunae GT

Sceloporus lundelli ne

Sceloporus minor MX

Sceloporus salvini MX

Sceloporus vandenburgianus ne

Sceloporus virgatus ne

Sceloporus woodi USA
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risk assessments by the IUCN Red List. In this study, 
we found that 31% of Sceloporus species have not been 
evaluated by IUCN. Also, ~80% of species with high 
vulnerability based on the EVS (69 species) are either 
Not Evaluated (38%) or listed as Least Concern (41%) 
on the IUCN Red List. This underestimation could be 
related to the cryptic nature of most Sceloporus lizards, 
which have narrow distribution ranges and highly specific 
ecological requirements, and are usually inconspicuous. 
In contrast to the IUCN Red List, the EVS system can 

easily evaluate less well studied species and considers 
three important aspects of species conservation risk 
assessment: distribution range, ecological versatility, and 
anthropogenic pressures. Implementing conservation 
risk assessments such as the EVS system is imperative 
for rapid evaluations and timely conservation actions 
for Sceloporus lizards. The results of this survey also 
emphasize that greater efforts need to be expended to 
fully understand the true conservation status of species 
in the genus Sceloporus, as well as the specific threats 

Priority 7 Priority 8
Endemism Endemism

Sceloporus licki MX Sceloporus bicanthalis MX

Sceloporus zosteromus MX Sceloporus dugesii MX

Sceloporus hondurensis HND

Sceloporus ochoterenae MX

Sceloporus stejnegeri MX

Sceloporus uniformis ne

Priority 9 Priority 10
Endemism Endemism

Sceloporus chrysostictus ne Sceloporus carinatus ne

Sceloporus cowlesi ne Sceloporus clarkii ne

Sceloporus gadoviae MX Sceloporus horridus MX

Sceloporus jalapae MX Sceloporus nelsoni MX

Sceloporus jarrovii ne Sceloporus poinsettii ne

Sceloporus marmoratus ne Sceloporus smaragdinus ne

Sceloporus merriami ne Sceloporus spinosus MX

Sceloporus mucronatus MX Sceloporus squamosus ne

Sceloporus occidentalis ne Sceloporus taeniocnemis ne

Sceloporus olivaceus ne

Sceloporus pyrocephalus MX

Sceloporus scalaris MX

Sceloporus siniferus ne

Sceloporus slevini ne

Sceloporus teapensis ne

Priority 11 Priority 12
Endemism Endemism

Sceloporus internasalis ne Sceloporus tristichus USA

Priority 13 Priority 17
Endemism Endemism

Sceloporus acanthinus ne Sceloporus grammicus ne

Sceloporus magister ne

Sceloporus melanorhinus ne

Sceloporus olloporus ne

Priority 18
Endemism

Sceloporus consobrinus USA

Sceloporus graciosus USA

Sceloporus orcutti ne

Table 2 (continued). Priority conservation level and endemism of Sceloporus species. The country abbreviations are: MX = Mex-
ico, USA = United States of America, HND = Honduras, GT = Guatemala, and ne= Not endemic.
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