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Abstract

Aim: Small geographic ranges make species especially prone to extinction from an-
thropogenic disturbances or natural stochastic events. We assemble and analyse a
comprehensive dataset of all the world’s lizard species and identify the species with
the smallest ranges—those known only from their type localities. We compare them to
wide-ranging species to infer whether specific geographic regions or biological traits
predispose species to have small ranges.

Location: Global.

Methods: We extensively surveyed museum collections, the primary literature and
our own field records to identify all the species of lizards with a maximum linear geo-
graphic extent of <10 km. We compared their biogeography, key biological traits and
threat status to those of all other lizards.

Results: One in seven lizards (927 of the 6,568 currently recognized species) are
known only from their type localities. These include 213 species known only from a
single specimen. Compared to more wide-ranging taxa, they mostly inhabit relatively
inaccessible regions at lower, mostly tropical, latitudes. Surprisingly, we found that
burrowing lifestyle is a relatively unimportant driver of small range size. Geckos are
especially prone to having tiny ranges, and skinks dominate lists of such species not
seen for over 50 years, as well as of species known only from their holotype. Two-
thirds of these species have no IUCN assessments, and at least 20 are extinct.

Main conclusions: Fourteen per cent of lizard diversity is restricted to a single location,
often in inaccessible regions. These species are elusive, usually poorly known and little
studied. Many face severe extinction risk, but current knowledge is inadequate to
properly assess this for all of them. We recommend that such species become the

focus of taxonomic, ecological and survey efforts.

KEYWORDS
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inbreeding depression) can rapidly wipe out narrow-ranging species

(Purvis, Gittleman, Cowlinshaw, & Mace, 2000). Habitat loss and collec-

A prominent feature of the distribution of biodiversity is the extreme
variation in species range sizes. Within the same lineage, some spe-
cies have continental-wide distributions whereas others are restricted
to a single locality (Gaston, 2003). Although ranges can be very labile
(e.g., Chen, Hill, Ohlemuller, Roy, & Thomas, 2011; Currie & Venne,
2017; Lyons, 2003; Meiri, Lister, et al., 2013), range size is thought to
be the product of ecologically relevant traits such as body size, pop-
ulation density and dispersal ability (Brown, 1984; Pimm & Jenkins,
2010; but see Novosolov et al., 2017). Crucially, from a conservation
perspective, range size is known to influence extinction risk. Species
with small ranges have, everything else being equal, fewer individuals
and lower genetic variation than wide-ranging relatives, often leading to
elevated extinction probabilities (Caughley, 1994; MacArthur & Wilson,
1967). Threats such as new (or introduced) predators, pathogens and
competitors, severe climatic events (e.g., droughts), cataclysms (e.g.,

fires and volcanic eruptions) and population-level phenomena (e.g.,

tion for the pet trade can likewise easily cause species with tiny ranges
to go extinct. The elevated threat these species face makes them partic-
ularly relevant for conservation efforts.

The importance of range size is reflected in the way extinction risk
is evaluated by the International Union for Conservation of Nature
(IUCN) Red List assessments. One of the five criteria the [IUCN (2017)
uses to evaluate threat, criterion B, uses estimates of range size to
designate extinction probabilities. Although range size per se is in-
sufficient to designate threat, species with ranges (defined as the ex-
tent of occurrence) smaller than 20,000 km? can qualify as vulnerable
under criterion B. To qualify as endangered under criterion B, range
size cannot exceed 5,000 km?, whereas to qualify for the highest level
of threat—critically endangered, the threshold is lowered to 100 km?
(IUCN, 2017).

Although we are often ignorant regarding the true extent of a spe-

cies’' geographic range (because not observing a species somewhere
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is not sufficient evidence of its absence), we know that ranges can
be even smaller than 100 km?. Many Southeast-Asian geckos, for
example, seem to be confined to isolated karst outcrops (e.g., Ellis &
Pauwels, 2012; Wood et al., 2017), never venturing far into the sur-
rounding forest. At the minimum, species must be known from one
locality, and a single individual, the holotype, on which the species
description is based.

Species known only from small ranges are likely to be either dif-
ficult to observe, difficult to distinguish from others or genuinely
rare. They may even already be extinct. Several studies have tried to
link range size to biological attributes such as body size (e.g., Agosta
& Bernardo, 2013) or to geographic attributes such as latitude
(Rapaport’s Rule; Ruggiero & Werenkraut, 2007). A common finding,
however, associates range size not with particular biological attributes,
but with the year, a species was described (e.g., Costello, Lane, Wilson,
& Houlding, 2015; Gaston, Blackburn, & Loder, 1995). Generally, sci-
entists observed, distinguished and described the widely distributed
species early. In fact, range size consistently emerges as the key cor-
relate of description date in all tests we know that examined this link
(e.g., Collen, Purvis, & Gittleman, 2004; Colli et al., 2016; Costello
et al., 2015; Diniz-Filho et al., 2005). Species that were discovered and
described (as opposed to being split from other species) relatively re-
cently are poorly known almost by definition, given that not enough
time has lapsed for biologists to study their biology, abundance and
true range extent. Thus, many recently discovered species may have
larger ranges than are currently known.

Species that were described early, and remain poorly known (with
few or even just a single observation locality), are more likely to truly
occupy small ranges, rather than just poorly known ones. They may
even already be extinct. Importantly, however, some may not be real
species. Recent species descriptions often follow modern integrative
taxonomic practices, compare more species and specimens, and ex-
amine more characters than previous descriptions. The species that
remain known only from single specimens sometimes turn out to be
based on aberrant or juvenile specimens, or belong to congenerics or
even to distantly related species, especially if they were described long
ago. For example, Oreodeira gracilipes was described as an Australian
species based on a single specimen, but was in fact a juvenile African
Agama (Moody, 1988). Scelotes schebeni was described based on a sin-
gle specimen from Namibia, but was later found to be a Melanoseps
occidentalis, probably from Cameroon (Bauer, 2016).

Correctly identifying the species with the smallest ranges is im-
portant to uncover the factors affecting geographic range size. It is
also of paramount importance from a conservation perspective, as it
can suggest how to correctly allocate limited resources to the most
threatened species. Many narrow-ranging species are among those
in greatest need of conservation effort. Some may already be extinct
without us knowing they are (cryptic extinctions). If some of these
species are not valid taxonomic entities, we may be wasting conser-
vation resources. Elucidating the ecological and distributional patterns
of species known only from their type localities to establish the roles
of true rarity, lack of records and taxonomic ambiguities in generating
them is thus crucially important.

We identify all the species of lizards (Reptilia: Squamata, exclud-
ing snakes) that are known only from their type locality (the terra
typica), the place where the species was described from (henceforth
“TL-species”). We examine whether these species are taxonomically
or geographically clustered (especially in poorly surveyed regions) and
whether they share attributes that may make them easy to overlook,
such as small size, fossorial habits (or their correlate: reduced limbs) or
nocturnal activity. We compare relevant traits of these TL-species to
those of all other lizard species, to highlight the attributes associated
with small ranges.

We pay special attention to these TL-species that were described
relatively early, using an arbitrary cut-off time of 50 years from the
present (i.e., 1967 or earlier versus 1968 or later), and compare these

species’ traits to those of TL-species described more recently.

2 | METHODS

To identify the lizard species known only from their type localities,
we reviewed and refined a dataset containing range sizes of all the
world’s lizards (Roll et al., 2017). We manually reviewed the ranges
of all species with ranges smaller than the median size in the global
dataset of Roll etal. (2017) to determine whether they are known
only from their type locality. For these, we manually searched for ad-
ditional geographic data in the primary and grey literature using the
Reptile Database (Uetz, 2017) and Google Scholar), meta-datasets
such as GBIF (www.gbif.org), Vertnet (www.vertnet.org) and the Atlas
of Living Australia (www.ala.org.au), IUCN assessments, field guides
and our own observations. We further systematically searched data
on these species in scientific journals that have dedicated sections
for publishing reptile range extensions (e.g., Herpetological Review,
Check List, Mesoamerican Herpetology). In addition to the geographic
data, we further extracted from these sources the latest year in which
individuals of each species were observed alive. We used the lat-
est version (May 2017) of the Reptile Database for taxonomy (Uetz,
2017) and excluded all species known only from fossils or subfossils.
We identified all species that are known only from their type locality.
We arbitrarily defined a type locality as having a maximum latitudi-
nal and longitudinal range of <10 km or <0.1 degrees because this
represents an extent of occurrence smaller than 100 km?—fitting the
IUCN'’s criterion B1 for an extent of occurrence of a critically endan-
gered species (IUCN, 2017. Note that as this criterion cannot be ap-
plied alone, such species are not necessarily classified as threatened).
Species inhabiting more than one island were excluded even if the
islands are small and close to each other, as these species cannot be
said to inhabit a single locality.

We distinguished between species that are only known from old
records and those known from recent records (either having been re-
peatedly found at their type locality or having been described from
specimens observed there recently). We arbitrarily placed the cut-off
between old and recent records at 50 years ago (1967). We further
distinguished species known from multiple specimens and those
known only from a single specimen, the holotype. Data and metadata
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of traits used in our comparisons and analyses of lizard groups can
be found in Meiri, Brown, and Sibly (2012); Meiri, Lister, et al. (2013);
Meiri, Bauer, et al. (2013); Scharf et al. (2015), Feldman, Sabath, Pyron,
Mayrose, and Meiri (2016) and Vidan et al. (2017).

2.1 | Statistical analyses

Only 12% of the species we identified as known only from their type
locality are represented in the large-scale squamate phylogeny of
Pyron and Burbrink (2014), effectively preventing us from running
phylogenetically informed tests. Instead, we explored the effects of
individual traits on our classifications of lizards. We used a machine
learning procedure to classify lizard species to groups (TL-species ver-
sus broad ranged species, and single specimen versus multiple speci-
mens). We explored the relative importance of the different traits
when used together in these classification procedures. We used a
gentle adaptive stochastic boosting classification model (ADA-Boost;
Friedman, Hastie, & Tibshirani, 2000) as our classification mechanism.
ADA-Boost distinguishes between cases by combining the outputs of
many weak classifiers to achieve, through iterations, a powerful clas-
sification with low error rates. This procedure has been successfully
applied in a wide variety of fields, outperforming many other classi-
fiers (Hastie, Tibshirani, & Friedman, 2001).

To test our predictions, we used the following predictors in the
classification procedure: description year, the biogeographic realm
(Wallace, 1859, 1876) in which a species reside (using the maps of
Olson et al., 2001), its activity period (day or night, with cathemeral
species counted in both categories), whether it is terrestrial, fossorial,
saxicolous or arboreal, whether or not it has reduced legs, its infraor-
der, body mass, if it is an insular endemic and the latitudinal centroid

of its range. Our modelling was conducted using the “ada” package in R
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(Culp, Johnson, & Michailidis, 2016) and incorporated an exponential
loss function with 50,000 iterations.

We further tested whether species only known from type local-
ities are found in remote, difficult to access, regions. To do this, we
compared the locations of the type locality-restricted lizard and am-
phisbaenians for which we had precise locality information (Appendix
S1) to the point localities of all ~4,550 lizard and amphisbaenians
known to be more wide-ranging (Roll et al., 2017). For each point, we
extracted its accessibility as measured by the travel time (in minutes,
by land or water) to major cities (Nelson, 2008). We then compared the
distributions, means and medians of accessibility between point locali-
ties of species known only from their type localities with wide-ranging
species (whose localities were obtained from literature, observations
and museum data; Roll et al., 2017). Extraction of the accessibility in-
formation was performed using ArcGIS (ESRI, 2011); statistical analy-
ses were conducted using R.

3 | RESULTS

3.1 | The dataset

We identified 927 species of lizards that are, as far as we know, re-
stricted to their type locality (i.e., an area with a linear extent no larger
than 10 km or 0.1 of a degree; Appendix S1). They represent fully
14.1% of all lizard diversity (6,569 species, Uetz, 2017; supplemented
with additional species described until 1 September 2017). Of these
927 species, 756 were observed in the wild in the last 50 years (since
1968), whereas 171 were last seen between 1830 (Diploglossus micro-
lepis (Gray, 1831)) and 1967 (e.g., Calotes bhutanensis, Biswas, 1975).
Only 191 of the TL species were seen alive after they were described,

whereas the other 736 (79%) were last seen alive when the holotype

90°E 180°
1 1

-45°N

FIGURE 1 Lizard species known only from their type localities. Circles: species not observed after 1967 (n = 151). Crosses: species observed
after 1967 (n = 754). Eighteen species could not be mapped. Underlying colours represent the biogeographic realms. Equal-area Behrmann

projection [Colour figure can be viewed at wileyonlinelibrary.com]
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TABLE 1 Lizards known only from their

Wider Proportion ;. . . .
ranging of ty.pe'localltiltias versus wider ranging species
Family TL-species Holotype only species TL-species within families
Gekkonidae* 261 33 867 23%
Scincidae 210 72 1,414 13%
Dactyloidae 58 15 361 14%
Liolaemidae 52 6 255 17%
Agamidae 48 16 439 10%
Gymnophthalmidae 42 13 220 16%
Amphisbaenidae 31 13 147 17%
Sphaerodactylidae* 31 7 184 14%
Chamaeleonidae 28 3 178 14%
Anguidae 23 11 106 18%
Tropiduridae 20 3 116 15%
Lacertidae 15 6 311 5%
Phyllodactylidae* 15 2 122 11%
Diplodactylidae* 12 3] 137 8%
Dibamidae 11 5 12 48%
Eublepharidae*® 8 0 28 22%
Carphodactylidae* 7 0 23 23%
Phrynosomatidae 7 0 147 5%
Teiidae 7 0 149 4%
Leiocephalidae 6 1 25 19%
Varanidae 6 2 73 8%
Xantusiidae 6 0 28 18%
Cordylidae 5 0 63 7%
Hoplocercidae 5 0 14 26%
Iguanidae 5 0 38 12%
Gerrhosauridae 3 2 34 8%
Anniellidae 2 0 4 33%
Leiosauridae 1 0 32 3%
Pygopodidae* 1 0 45 2%
Xenosauridae 1 0 10 9%
Bipedidae 0 0 4 0%
Blanidae 0 0 0%
Cadeidae 0 0 2 0%
Corytophanidae 0 0 9 0%
Crotaphytidae 0 0 12 0%
Helodermatidae 0 0 2 0%
Lanthanotidae 0 0 1 0%
Opluridae 0 0 8 0%
Polychrotidae 0 0 7 0%
Rhineuridae 0 0 1 0%
Shinisauridae 0 0 1 0%
Trogonophiidae 0 0 [¢) 0%

Lizard species in each family that are known from their type locality only (“TL-species,” maximum linear
extent of <10 km; 1st column), and only known from the holotype (2nd column), versus the number of
more widely ranging species (3rd column; maximum linear extent >10 km). The fourth column is the
proportion of species known from their type locality out of all species in the family. Gecko families are
marked with an asterisk.
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or type series was collected. Two hundred and thirteen species are
only known from their holotype (Appendix S1; 112 species observed

during the last 50 years, 101 species only observed earlier).

3.2 | The geography of small-ranged lizards

Lizards known only from their type localities inhabit mostly tropical
regions and some arid regions (although the Sahara and Sahel, for
example, have few TL-species). Those known only from old records
show a more restricted, almost entirely tropical, distribution (mean ab-
solute value of latitude: 11.3 + 9.2° SD), especially in Indonesia, equa-
torial Africa, northern and western South America and the Caribbean
(Figure 1). More recently observed species have additional hotspots, in
both tropical and desert regions (e.g., in Australia, Argentina and Chile,
Madagascar, New Caledonia, Iran, north-western Mexico and south-
ern Asia; mean of absolute value of latitude: 15.7 + 9.6°; Figure 1).
Overall, TL-species tend to inhabit somewhat lower latitudes than
large-ranged species (absolute latitude 14.9° vs. 18.5°, to0s.5607 = 940,
p < .0001). They are relatively rare in the Nearctic, the Palaearctic and
Australia (8%, 5% and 5% of the lizard fauna, respectively), but com-

prise 28% of the lizard species in the Oriental realm.

3.3 | Taxonomic composition

Geckos (Gekkota) dominate the list of TL-species (335 of 927 spe-
cies, 36%), followed by skinks (210, 24%) and anoles (58, 6%; Table 1).
The list TL-species not observed in the last 50 years, however, is
dominated by skinks (69 of 171 species, 40%), followed by geckos (31
species, 18%) and amphisbaenians (14, 8%). Interestingly, this is mir-
rored in the taxonomic composition of the species known only from
their type specimen (regardless of when it was collected), for which
skinks are the largest group (72 of 213 species, 34%), followed by
geckos (45 species), agamids (16), anoles (15) and both gymnophthal-
mids and amphisbaenians (14; Table 1). The Dibamidae has the high-
est proportion of species only known from the type locality (11 of
23 species; 48%), followed by Anniellidae (two of six species; 33%),
Hoplocercidae (26%) and three gecko families: Gekkonidae (23%),
Carphodactylidae (23%) and Eublepharidae (22%). Twelve of 42 fami-
lies have no TL-species, but these are species poor (the largest is the

12-species Crotaphytidae).

3.4 | Traits of lizards known only from their
type localities

Lizards known only from their type localities have generally been
described later than wide-ranging species (by 58 years on average,
tos75641 = 27.3, p < .0001; Figure 2). Most (3,142 of 4,366; 72%) of
the wide-ranging species for which we have data are diurnal (22%
nocturnal, 6% cathemeral). Those known only from their type locali-
ties tend more towards nocturnality (232 of 612 species, 38%, vs. 59%
diurnal, and 3% cathemeral; X2 =73.9, p <.0001; all X2 values are for
2 x 2 tables). This is especially the case for the TL-species observed in
the last 50 years (39% nocturnal), as would be expected by the high
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proportion of geckos among them. We only know the activity times of
46 TL-species that were last seen before 1968, whereas those of 127
of them (73%) are unknown.

Contrary to our expectations, fossorial species were not more
dominant among species known only from the type locality. Assuming
all amphisbaenians and dibamids are fossorial, 12.2% (86 of 701 spe-
cies with known habits) of the TL-species are fossorial versus 10.2%
(557 of 4,913) lizards with wider ranges (X2 =0.46, p = .53). Species
known only from their type localities were more associated with rocky
substrates (39% species fully or partially saxicolous, versus 26% of the
wider ranging species; X2 =52.5, p <.0001). The maximum body mass
of wider ranging species is 71% higher, on average, than those known
only from their type localities (back-transformed from logarithms: av-
erage 10.2+5.0gvs. 6.0+4.2¢g, t910,5634 = 9.38, p <.0001; Figure 3;
non-transformed averages are 135 and 32 g, respectively). This differ-
ence is retained when we compare sizes within families (as recognized
by Uetz, 2017; average difference 41%, t = 7.84, p < .0001).

3.5 | Classifications analysis

We used our classification procedure to distinguish between TL-
species and species with wider ranges for which we had data for all
the traits we coded (4,237 wider ranging species, 555 TL-species).
Our model managed to classify the two groups nearly perfectly, with
a cross-validated training error of 0% and an out-of-bag error rate
of 1.7%. These traits can thus be used to successfully distinguish TL-
species from wider ranging species. Figure 4 depicts the relative im-
portance of the different traits in the classification procedure, and the
associated partial dependence plots are shown in Appendix S2. They
highlight the importance of low latitude and infraorder affiliation in
the classification, as well as the roles of biogeographic realm, low body
mass and late description year.

In our classification of TL-species known either from one (62 spe-
cies) or multiple specimens (493 species), the model achieved perfect
classification between the groups with a cross-validated error of 0%
(both training and out of bag). For this classification, most attributes
played an important role. Realm and infraorder affiliation, fossoriality
and the degree of leg reduction (species known only from their holo-
type tend to be fossorial, limbless or with reduced legs; see Appendix

S3 for variable importance) were the best classifiers.

3.6 | Accessibility and threat

The accessibility (time to major cities, in minutes) of the localities
of the 868 TL-species in our database, for which such data could
be calculated, ranged from 8 min for the aptly named Cyrtodactylus
metropolis (Grismer, Wood, Onn, Anuar, & Muin, 2014) to 7,432 min
(=5.16 days) for the Venezuelan Adercosaurus vixadnexus (Myers &
Donnelly, 2001). These 868 points are generally found in inacces-
sible places compared to the 136,840 unique localities for which
we have data for wide-ranging lizard species (Figure 5). The mean
(518 min = 8.6 hr) and median (319 min = 5.3 hr) inaccessibility val-
ues are greater for species known only from their type localities
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than those of wide-ranging species (by 34% and 49%, respectively;
t=-5.16, df = 873.8, p < .0001).

Of the 927 species known only from their type locality, 625 (67%)
have no IUCN assessment (as of September 2017). Of the 302 as-
sessed species, 126 (42%) are data deficient (DD) and 93 (31%) are
listed as threatened: 35 vulnerable (VU), 16 endangered (EN) and
42 critically endangered (CR). Seventy-seven species are classified
as non-threatened (25%): 61 least concern (LC) and 16 near threat-
ened (NT; IUCN 2017). The respective proportions for wide-ranging
lizards are 11% DD, 19% threatened and 69% non-threatened spe-
cies. The populations of 26 species are assessed as decreasing, and of

58 (including Lipinia zamboangensis, last seen in 1959, and the extinct

1970s

-]
P

FIGURE 2 Decades when wide-
ranging lizards (dark grey; 5,641 species)
and species known only from their type
localities (light grey; 927 species) were
described. Frequency is the proportion of
species in each category (TL-species and
wider ranging species) described in a given
decade

1980s
1990s
2000s
2011-2017

FIGURE 3 Maximum body masses

of wide-ranging lizard species (dark grey,
5,634 species) and species known only
from their type localities (light grey, 910
species). Frequency is the proportion of
species in each category (TL-species and
wider ranging species) in a given mass bin.
Masses (in grams) are log-10 transformed
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Tachygyia microlepis) as stable. For most species, the population sta-
tus is unknown (202 species) or has not been assessed (625 species).
None are increasing.

Of the 171 species seen only before 1968, sixty-five have been
assessed. Fifty-one are listed as data deficient. One African skink,
Panaspis helleri (Loveridge 1932), is classified as least concern although
as far as we are aware it is only known from its holotype (although a
specimen in the Royal Museum for Central Africa [RMCA] from 2.70°S,
27.33°E, ~450 km from the type locality of P. helleri in Bugongo Ridge,
Mt. Ruwenzori, DRC, may prove to also belong to this species, Danny
Meirte, personal observation). Seven are listed as threatened (2 VU, 1
EN and 4 CR). Finally, the IUCN lists six species in our list as extinct
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(Celestus occiduus, Hoplodactylus delcourti, Leiocephalus herminieri,
Leiocephalus eremitus, Tachygyia microlepis and Tetradactylus eastwoo-
dae). Slavenko, Tallowin, Itescu, Raia, and Meiri (2016), however, lists
20 species known only from their type localities (2.2%) as extinct (as

well as 20 extinct wide-ranging species; 0.4%).

4 | DISCUSSION

We found that 927 of the world’s lizard species—nearly one in seven
of the currently recognized 6,568 species—are known only from the
lowest end of the range size spectrum, basically from their type local-
ity alone. Furthermore, 736 of them have never been recorded after
being described, which was more than 50 years ago for 162 of them.
No fewer than 213 species are only known from a single specimen.

Many species may indeed have extremely small ranges, particu-
larly the 64 species residing on islands with <10 km maximum linear
extent (e.g., Anolis ernestwilliamsi, Lazell, 1983), as well as cave and
rock-associated endemics (e.g., Cyrtodactylus hontreensis, Ngo et al.,
2008). Others may be more wide-ranging but were either only re-
cently described or elevated to species level, have cryptic lifestyles,
or inhabit poorly surveyed or difficult-to-access regions. Our results
highlight those species of lizards (and those regions, e.g., Indonesia;
see Figure 1) that are in most desperate need of further work to assess
their true ranges.

Our definition of a type locality, as an area with a maximum known
linear extent of less than 10 km, is arbitrary. The range sizes of liz-
ards in general, however, are distinctly bimodal, with a pronounced

mode of tiny ranges (<30 km?), followed by a relatively symmetrical

T T T T 1
0.2 0.4 0.6 0.8 1.0

Relative score

distribution around 100,000 km? (Roll et al., 2017). Thus, although a
type locality versus wider ranging dichotomy of some sort seems justi-
fied, there is nothing special about our chosen cut-off. A similar argu-
ment can be made regarding our decision to place the early versus late
cut-off at 50 years ago. We arbitrarily chose this value to represent a
time span that is about the same as a long career in herpetology and
much longer than the lifespan of nearly all lizards (Scharf et al., 2015).
It also approximately marks an era of expanded research into lizard
systematics, with 44% of all lizard species described since 1967 (the
median year is 1947). The 1950s and 1960s were a time of few liz-
ard species descriptions (Figure 2, see also Pincheira-Donoso, Bauer,
Meiri, & Uetz, 2013), and the 1960s and 1970s are often thought to
be when global warming started to strongly affect the phenology and
ranges of organisms (e.g., Walther et al., 2002). Thus, contrasts based
on these arbitrary numbers serve to illustrate important points: many
lizards are known from single localities, and many of them have not
been seen for a very long time, during which many important changes

(e.g., habitat loss, climate change) have occurred.

4.1 | Taxonomic considerations

Some of the species in our dataset may not be real species but belong
to other, better known and more widely ranging species (Isaac, Mallet,
& Mace, 2004; Meiri & Mace, 2007). Many of the ‘older’ species we
list here are known from very few specimens, and some have been
lost. For example, the holotype (and only specimen) of Chalcides pen-
tadactylus (Beddome, 1870) was lost before 1935 (Smith, 1935), and
the holotype of Lipinia miangensis (Werner, 1910) was destroyed during
World War Il. Others are in a poor state of preservation (e.g., Liolaemus
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FIGURE 5 Accessibility of lizard species known only from type
localities (pink, red lines) versus wide-ranging species (blue). The plots
depict histograms of accessibility (= travel time to major cities, in
minutes) of localities from which TL-species and wider ranging lizards
are known (dashed lines: mean values, full lines: median values)
[Colour figure can be viewed at wileyonlinelibrary.com]

melanopleurus, Pincheira-Donoso & Nufez, 2005; Capitellum parvicru-
zae, Hedges & Conn, 2012). This makes it difficult to assess whether
they are indeed distinct from other, better known and more widely
ranging species. Even some recently described species are known from
very old specimens that long remained unidentified in scientific collec-
tions. For example, Mabuya guadeloupae (Hedges & Conn, 2012) and
Hemidactylus endophis (Carranza & Arnold, 2012) are based on speci-
mens dating back to 1892 and 1887, respectively (Hedges & Conn,
2012; and Salvador Carranza, personal communication to Shai Meiri).
This also likely means that they were kept in preservatives that left little
DNA accessible for genetic analysis. That said, some of the species we
identify as being known only from their type locality—especially those
known just from the holotype—have long been known as requiring fur-
ther taxonomic evaluation (e.g., Leiolopisma fasciolare, Salea gularis and
Trachylepis betsileana; Zug, 1985; Smith, 1935; Nussbaum, Raxworthy,
& Ramanamanjato, 1999; respectively). Together with more survey

work, taxonomic revision of some of these lizards is strongly warranted.

4.2 | Traits of lizards known only from their
type localities

In general, TL-species have a unique set of attributes that distin-
guishes them from wider ranging species. We identify some traits
that may make these species difficult to find, such as relatively small
body size and nocturnal behaviour. It is important to interpret these
findings cautiously given that, for example, the apparently small
body size of most TL-species we list may be an artefact of the use
of maxima to represent lizard sizes (Meiri, 2008). Coupled with small

sample size, this will automatically result in small inferred body sizes

(Meiri, 2007). That said, the large effect size we identify (see above)
makes it unlikely that all the size differences could be ascribed to
sampling. Nocturnality may make lizards more difficult to detect,
possibly meaning that the recent increased rate of finding nocturnal
TL-species could reflect the increased use of head torches (which
also resulted in finding new species of diurnal lizards, e.g., anoles
and chameleons, which were detected sleeping on branches, e.g.,
Poe, Latella, Ayala-Varela, Yanez-Miranda, & Torres-Carvajal, 2015).
It may also reflect the propensity of geckos to have narrow ranges,
tropical distribution and nocturnal behaviour (Gamble, Greenbaum,
Jackman, & Bauer, 2015; Meiri, 2016; Vidan et al., 2017). Indeed, the
propensity of geckos to specialize in using specific and naturally iso-
lated substrates (usually rocks; e.g., Giri, Bauer, Vyas, & Patil, 2009;
Grismer, 2010; Heinicke, Jackman, & Bauer, 2017; Oliver, Bourke,
Pratt, Doughty, & Moritz, 2016; Oliver & Doughty, 2016; Pauwels &
Sumontha, 2014; Wood et al., 2017) and speciate where these are
found may often predispose them to have very small ranges. Large,
relatively continuous patches of habitat, such as Amazonia and the
Sahara, on the other hand, harbour many lizard species (Roll et al.,
2017), but relatively few TL-species (Figure 1).

Surprisingly, we did not find that burrowing lifestyle makes lizards
more likely to have tiny ranges. Living underground may not only make
species difficult to find, but may also seriously limit their dispersal abil-
ities. The obligatory fossorial amphisbaenians, however, have a sim-
ilar proportion of species known only from the type locality to that
of non-fossorial lizards (31 species, 2.2% vs. 166, 3.3% of the more
wide-ranging species). The mostly fossorial and secretive dibamids,
however, have the highest ratio of TL-species of all lizard families. The
high percentage of recently described geckos could have ‘diluted’ the
signal of fossorial taxa. On the other hand, habitats used by fossorial
reptiles are often extensive, whereas some exposed rock escarpments
that specialized saxicolous lizards (e.g., many geckos) use are small
and relatively stable over evolutionary time, mediating persistence. It
should be noted, however, that many species known only from their
type localities, especially some of the skinks, are so poorly studied that
we have no data indicating whether they are fossorial or not.

4.3 | Threat status

By definition, species known from only a few specimens are also
relatively little known. This is especially true for species known only
from old records and from few or even single specimens. Thus, even
though the IUCN guidelines explicitly say that “the liberal use of ‘Data
Deficient’ is discouraged”; IUCN, 2017), DD is the most commonly
ascribed status for the species we analysed here, and rightfully so. We
suggest that DD species are probably rare (or they would be easier
to ascribe to another category; cf. Bland & Bohm, 2016). We think
that, until more data are gathered, species known only from a single
specimen cannot be ascribed any status other than DD—or extinct.
They may reasonably be listed as threatened if their habitat is known
to be deteriorating, but then perhaps they are already extinct. If their
habitat is large and relatively intact they may well be doing fine, but
current knowledge probably precludes us from making any strong
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inference. Forty-six species in our list (Appendix S1) are assessed as
non-threatened despite being known only from their original descrip-
tion. Four of them (Panaspis helleri, Liolaemus lopezi, Adercosaurus vix-
adnexus and Loxopholis hoogmoedi) are assessed as least concern while
being known from just one individual (but see above for P. helleri). We
suggest they may not be sufficiently well known to merit such a posi-
tive assessment.

Species known only from a single locality, especially if they have
not been seen for a long time, may already be extinct. Only six spe-
cies in our list are formally recognized as extinct by the IUCN. Red
listing is not yet complete for reptiles (only 51%, 5,338 of >10,500
species as of May 2017), and several species most likely extinct (e.
g., Phelsuma edwardnewtoni) are not yet listed by the IUCN. Twenty
species we identify here (Appendix S1) as being known only from their
type localities were listed as extinct by Slavenko et al. (2016). These
include forms that have not been seen for decades, despite repeated
surveys (e.g., Alinea lanceolata, Hedges & Conn, 2012), and species
that were recently described based on old specimens (e.g., Tarentola
albertschwartzi, Sprackland & Swinney, 1998; and many of the skinks
described by Hedges and Conn (2012), such as Mabuya guadeloupae
and Capitellum parvicruzae). In contrast, Slavenko et al. (2016) identify
exactly the same number (20) of extinctions in species we consider
more wide ranging. Thus species known only from the type locality are
seven times more likely to have gone extinct than wider ranging ones.
Even these numbers may underestimate the actual extinction rates of
species known only from the type locality—as many of them were not
seen for decades. We suggest that species not seen for 50 years or
more should be reviewed as a matter of priority by the IUCN and are
surveyed for in their last (and only) known locality by conservation
agencies and herpetologists alike.

5 | CONCLUSIONS

Range-restricted species, i.e. true narrow endemics, are critical for
the study of evolution, bioregionalization processes, small-population
ecology and conservation (Nogueira, Ribeiro, Costa, & Colli, 2011;
Whittaker, Aradjo, Jepson, Ladle, & Willis, 2005). In general, lizards
(and amphibians) have much smaller ranges than other vertebrates
(e.g., Anderson, 1984; Lewin etal., 2016; Roll etal., 2017). They
may thus be particularly important proxies for patterns of endemism
in other, poorly known narrow-ranging taxa (e.g., most invertebrate
taxa). Our work demonstrates that we still poorly understand the sta-
tus of even the narrow-ranging taxa already described—many may
well be threatened, or even extinct, but at the moment, we simply
lack adequate data to assess their status. At the same time, the rate
of accumulation of newly described endemics is increasing (Figure 2),
suggesting that endemism levels in many regions and habitats remain
underestimated. Thus, above all else, this work underlines the critical
importance of careful, targeted surveys in nature and of integrated
taxonomic analyses, to refine our understanding of which narrow-
ranging lizards are valid species, which are likely to be already extinct
and which are in dire need of protection.
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Accessibility 1ucN status

year of (minutes population ~ (Slavenko et
species only tvoe descrintion  last seen lastdate  source for last date seen Realm Range Latitude Longitude  activity time  substrate Family. infraorder Toamess (@) travel) Source for qeoaraphic data IUCN Status trend al.2016)  notes
Abronia anzuetoi description 1993 1074 recent  Campbell and Frost 1993 Neotropic  Guatemala 1444 9073 Divmal Arboreal Anguidae Diploglossa 165 9 Campbell and Brodie 1999 wu unknown  extant
Abronia frosti locality 1998 2009 recent  Aviano-Sanchez etal. 2011 Neotropic  Guatemala 1586 9152 Divmal Arboreal Anguidae Diploglossa ~ 1.34 12 Campbell et al. 1998 cR decreasing  extant
Abronia leurolepis specimen 1993 1937 early Campbell and Frost 1993 Neotropic ~ Mexico 1645 9213 NA Arboreal Anguidae Diploglossa ~ 1.27 8 Kohler 2003 DD unknown  extant
Abronia meledona description 1999 1992 recent  Campbell and Brodie 1999 Neotropic  Guatemala 1453 9012 Divmal Arboreal Anguidae Diploglossa ~~ 1.47 122 Campbell and Brodie 1999 EN unknown  extant
Abronia mitchelli specimen 1982 1974 recent  Campbell 1982 Neotropic ~ Mexico 1756 96.48 NA NA Anguidae Diploglossa .27 23 NatureServe, IUCN DD unknown  extant
‘Abronia ochoterenai description 1939 19305 early 1ueN Neotropic  Mexico 1635 9214 Divmal Arboreal Anguidae Diploglossa ~ 1.39 45 Kohler 2003 DD unknown  extant
Abronia ornelasi Tocality 1984 1985 recent  IUCN Neotropic ~ Mexico 1668 0414 Diumal Arboreal Anguidae Diploglossa ~~ 1.15 1282 Kohler 2003 DD unknown  extant
Abronia rairezi specimen 1994 1990 recent  Campbell 1994 Neotropic ~ Mexico 1633 0389 Diumal Arboreal Anguidae Diploglossa ~ 1.09 147 Kohler 2003 DD unknown  extant
Acanthodactylus ahmaddisi specimen 2004 193 early  Wener 2004 Palearctic  Jordan 3150 36,00 Diumal NA Lacertidae Lacertoidea 105 161 Werner 2004 EN decreasing  extant
Acanthosaura bintangensis description 2009 2008 recent  Wood etal. 2009 Oriental Peninsular Malaysia 486 10081 Diurnal Arboreal Agamidae Acrodontia 2,00 116 Wood et al. 2009, Grismer 2011 NA NE extant
Acanthosaura brachypoda specimen 2011 2006 recent  Ananjevaetal. 2011 Oriental ~ Vietnam 221 103.46 Diumal Arboreal Agamidae Acrodontia 174 200 Ananjeva et al. 2011 NA NE extant
Acontias schmitzi specimen 2012 2000 recent  Wagner etal. 2012 Affotropic  Zambia 1523 2324 NA NA scincidae Scincoidea  0.95 610 Wagner et al. 2012 NA NE extant
Adercosaurus vixadnexs specimen 2001 1995 recent  Myers and Donnelly 2001 Neotropic  Venezuela 577 6613 NA NA Gymnophthalmidae  Lacertoidea 057 432 Myers and Donnelly 2001 Lc unknown  extant
Afroedura granitica description 2014 2012 recent  Jacobsen et al. 2014 Affotropic  South Africa 2607 3084 NA saxicolous Gekkonidae Gekkota 063 339 Jacobsen et al. 2014 NA NE extant
Afroedura rondavelica description 2014 1991 recent  Jacobsen et al. 2014 Affotropic  South Africa 2457 3083 NA saxicolous Gekkonidae Gekkota 056 a8 Jacobsen et al. 2014 NA NE extant
Agama lucyae description 2011 1964 early  Wagner and Baver 2011 Afotropic  Ethiopia 721 3738 NA NA Agamidae Acrodontia 080 a4 Kissling etal. 2016 NA NE extant
Alinea lanceolata Tocality 1862 1889 early Hedges and Conn 2012 Neotropic  Barbados 1307 5954 NA NA scincidae Scincoidea 124 49 Hedges and Conn 2012 NA NE extinct
Alinea luciae description 1887 1887 or earlier early inferted from date of description Neotropic  St. Lucia 1389 6097 NA NA scincidae Scincoidea 145 73 Miralles et al. 2009 NA NE extinct
‘Alopoglossus lehmanni specimen 1984 1962 ealy  Ayalaand Harris 1984 Neotropic  Colombia 400 7698 Diumal Terrestrial Gymnophthalmidae  Lacertoidea  -0.15 104 Femando-Castro Herrera NA NE extant
Ameiva provitaae description 1995 1995 recent  Garcia-Perez 1995 Neotropic  Venezuela 848 7133 Diumal Terrestrial Teiidae Lacertoidea 1.8 300 Garcia-Perez 1995 EN decreasing  extant
Amphiglossus decaryi Tocality 1930 2011 recent  IUCN Madagascar 2503 47.00 NA NA Scincidae Scincoidea  0.15 266 1ueN EN unknown  extant
Amphiglossus mandady specimen 2002 1999 recent  Andreone and Greer 2002 Madagascar 1538 49.99 Noctumal  Terrestrial scincidae Scincoidea 0.2 1769 Andreone and Greer 2002 DD unknown  extant
Amphiglossus spilostichus description 2002 199 recent  Andreone and Greer 2002 Madagascar 1491 4971 Noctumal ~ Terrestrial scincidae Scincoidea  1.05 1674 ‘Andreone and Greer 2002 DD unknown  extant
Amphiglossus stylus specimen 2002 1999 recent  Andreone and Greer 2002 Madagascar 1538 49.99 Noctumal — NA scincidae Scincoidea  NA 2018 Andreone and Greer 2002 DD unknown  extant
Amphisbagna absaberi description 2001 1993 recent  Strussmann and Canvalho 2001 Brazil 1617 5768 NA Fossorial Anphisbaenidae  Amphisbaenia  0.90 2 Colli etal. 2016 DD unknown  extant
Amphisbagna acrobeles specimen 2009 2003 recent  Ribeiro etal. 2009 Brazil 1060 4677 Fossorial Anphisbaenidae  Amphisbaenia  NA 254 Colli etal. 2016 NA NE extant
Amphisbagna arda specimen 2003 2000 recent  Rodrigues 2002 Brazil 1082 4287 Fossorial Anphisbaenidae  Amphisbaenia 119 346 Colli etal. 2016 NA NE extant
Amphisbagna bagual description 2015 2002 recent  Ribeiro etal. 2015 Argentina 2618 5894 Fossorial Amphisbaenidae  Amphisbaenia 124 27 Ribeiro et a. 2015 NA NE extant
Amphisbagna brevis specimen 2009 2001 fecent  Strisssmann and Mott 2009 Brazil 14.96 5587 Fossorial Anphisbaenidae  Amphisbaenia -0.09 129 Colli etal. 2016 NA NE extant
Amphisbagna carlgansi description 1998 1904 recent  Thomas and Hedges 1998 Cuba 1986 772 Fossorial Anphisbacnidae  Amphisbaenia 027 181 “Thormes and Hedges 1998 NA NE extant
Amphisbaena cayerite description 2006 1071 recent  Thormas and Hedges 2006 Hispaniola: Haiti 1861 7372 Fossorial Anphisbaenidae  Amphisbaenia 074 166 “Thormes and Hedges 2006 NA NE extant
Amphisbaena cerradensis description 2008 2006 recent  Ribeiro etal. 2008 Brazil -18.66 5187 Fossorial Amphisbaenidae  Amphisbaenia 171 129 Ribeiro et al. 2008 NA NE extant
Amphisbaena leali description 2006 1901 recent  Thormas and Hedges 2006 Hispaniola: Haiti 1853 7378 Fossorial Anphisbacnidae  Amphisbaenia  0.99 123 “Thormes and Hedges 2006 NA NE extant
Amphisbaena metallurga description 2015 2009 recent  Costaetal. 2015 Brazil -18.90 4342 Fossorial Amphisbaenidae  Amphisbaenia  0.38 209 Collietal. 2016 NA NE extant
Amphisbaena myersi specimen 1989 1963 early Hoogmoed 1989 Surinam 542 5498 Fossorial Amphisbaenidae  Amphisbaenia  0.47 236 Vanzolini 2002 NA NE extant
Amphisbaena persephone description 2014 2010 recent  Pinnaetal. 2014 Brazil 1388 4570 Fossorial Amphisbaenidae  Amphisbaenia  0.20 711 Collietal. 2016 NA NE extant
Amphisbaena polygrammica specimen 1900 1900 or earlier early inferred from date of description Pery 1107 7532 Fossorial Amphisbaenidae  Amphisbaenia  0.79 213 Vanzolini 2002 DD unknown  extant
Amphisbaena rozei description 1963 1953 early Lancini 1963 Venezuela 550 64567 Fossorial Amphisbaenidae  Amphisbaenia  0.54 3258 Vanzolini 2002 NA NE extant
Amphisbaena sanctaeritae specimen 1994 1074 recent Brazil 2170 4747 Fossorial Anphisbacnidae  Amphisbaenia 024 60 Colli etal. 2016 NA NE extant
Amphisbaena stejnegeri description 1922 1921 early Guyana 6.45 -58.32 Fossorial Amphisbaenidae  Amphisbaenia 106 520 1UCN DD unknown  extant there s a 2nd specimen but it is pre 1839 (Gans 1963)
Amphisbaena talisiae specimen 1995 1994 recent Brazil 1582 5217 Fossorial Amphisbaenidae  Amphisbaenia 0.5 m Collietal. 2016 NA NE extant
Amphisbaena tragorrhectes specimen 1971 1968 recent Brazil 177 55.85 Fossorial Amphisbaenidae  Amphisbaenia  -0.47 366 Collietal. 2016 DD unknown  extant may be a synonym of A. vanzolinii (Marinus Hoogmoed, pers. observation)
Amphisbaena uroxena locality 2008 2011 recent Brazil 1315 4140 Fossorial Amphisbaenidae  Amphisbaenia  0.22 467 Collietal. 2016 NA NE extant
Anadia altaserrania specimen 1987 1939 early Harris and Ayala 1987 Colombia 1068 7365 Terrestrial Gymnophthalmidae  Lacertoidea 103 1772 Femando-Castro Herrera NA NE extant
Anadia hobarti description 1990 1987 recent  La Marca and Garcia-Perez 1990 Venezuela 923 7040 Gymnophthalmidae  Lacertoidea 122 380 La Marca and Garcia Perez 1990 NA NE extant
Anniella alexanderae description 2013 2011 recent  vertnet 3521 11957 Fossorial Anniellidze Diploglossa 085 100 Papenfuss and Parham 2013 NA NE extant
Anniella campi description 2013 2011 recent  Papenfuss and Parham 2013 UsA 3563 1179 Fossorial Anniellidze Diploglossa ~~ 0.81 225 Papenfuss and Parham 2013 NA NE extant
Anolis agassizi locality (Small island) 1900 2006 recent  Lopez-Victoria etal. 2011 Colombia (Malpelo Island) 398 8160 Saxicolous Pleurodonta 148 NA ‘The Reptile Database NA NE extant
Anolis alfaroi description 1992 1990 recent  Garrido and Hedges 1992 Cuba 2041 7505 Arboreal Pleurodonta 0.0 156 Garrido and Hedges 1992 NA NE extant
Anolis altavelensis Tocality 1933 1999 recent  vertnet sla Alto-Velo 17.48 7164 Arboreal&Saxicolous Pleurodonta 0.3 NA Schwartz and Henderson 1091 NA NE extant
Anolis altitudinalis locality 1985 1989 recent  vertnet Cuba 19.98 7683 Arboreal&Terrestrial Pleurodonta 047 315 “The Reptile Database NA NE extant
Anolis amplisquamosus locality 1993 2009 recent  vertnet Honduras 1543 87.30 Arboreal&Terrestrial Pleurodonta  0.41 107 McCranie et al. 1992 EN decreasing  extant
Anolis bellipeniculus description 1996 1995 recent  Myers and Donnelly 1996 Venezuela 572 65.90 Arboreal Pleurodonta 0.8 7110 Myers and Donnelly 1996 NA NE extant
Anolis bicaorum locality 1996 2010 recent  Loganetal 2013 Isla Utila 1610 86.92 Arboreal Pleurodonta ~ 2.94. 120 Kohler 1996 NA NE extant
Anolis birama description 1990 1980 recent  Campos-Rodriguez and Lopez-Vidal 2007 Cuba 2065 7714 NA Pleurodonta 076 153 Schwartz and Henderson 1991, Schettit NA NE extant
Anolis campbelli description 2008 1998 recent Kch\er and Smith 2008 Guatemala 16.00 -9158 Terrestrial Pleurodonta 0.46 288 Kohler and Smith 2008 NA NE extant
Anolis caquetae specimen 1974 1950 early Colombia 004 7353 Arboreal Pleurodonta 0,61 2634 ZSL, Monika Bohme DD unknown  extant
Anolis carlostoddi specimen 1996 1984 recent Wllllans etal. 1996 Venezuela 520 6232 Saxicolous Pleurodonta 0.5 1978 Williams et al. 1996a NA NE extant
Anolis damulus locality 1864 1966 early Mexico 17.70 9632 NA Pleurodonta ~ 0.47 306 Fitch 1976 NA NE extant
Anolis delafuentei specimen 1982 1972 recent Gamde 1982 Cuba 2185 -80.00 Arboreal Pleurodonta 0,68 131 Schwartz and Henderson 1991 Schettit NA NE extant
Anolis demissus description 1969 1966 early  vertnet fle Grande Cavemite. Haiti . Hi 18.61 7379 NA Pleurodonta 0.9 157 Kohler and Hedges 2016 NA NE extant
Anolis desechensis locality (Small island) 1976 2001 recent  vertnet Puerto Rico Bank: Isla Desech 18.39 67.48 Arboreal&Saxicolous Pleurodonta 0,59 124 Schwartz and Henderson 1091 NA NE extant
Anolis desiradei locality (Small island) 1964 2012 recent  inaturalist Guadeloupe: La Desirade Islan 16.32 6105 Arboreal&Saxicolous Pleurodonta 1,02 122 Breuil 2002 NA NE extant
Anolis divius description 2016 2013 recent  Kohler and Hedges 2016 Neo Hisoaniola: Dorminican Republ 18.19 7156 Arboreal Pleurodonta  0.82 322 Kohler and Hedges 2016 NA NE extant
Anolis ernestwilliamsi locality (Small island) 1983 2016 recent  htto://wsaw.anoleannals ora/2016/05/24/carrot-1 British Virain islands: Carrot f 18.33 6457 Saxicolous Pleurodonta 1.0 280 Lazell 1983 NA NE extant
‘Anolis eugenegrahami locality 1978 2009 recent  vertnet Hispaniola: Haiti 19562 7243 Semi Aquatic Pleurodonta 0.9 137 wertnet NA NE extant
Anolis fortunensis locality 1993 2008 recent  Lotzkat etal. 2010 Panama 872 8219 Arboreal Pleurodonta  0.40 an Arosemena and Ibanez 1993 DD unknown  extant
Anolis garridoi description 1996 1991 recent  Diazetal. 1996 Cuba 2194 8005 Aboreal Pleurodonta ~ 0.20 129 Schettino 1999 NA NE extant
Anolis gorgonae locality (Small island) 1905 2005 recent  vertnet Colombia (Gorgona Island) ~ 2.97 7818 Aboreal Pleurodonta 0,80 332 Castro-Herrera et al. 2012 NA NE extant
Anolis ibague locality 1975 1980 recent  Vertnet Colombia 484 7421 Arboreal Pleurodonta  NA 68 Femando-Castro Herrera NA NE extant
Anolis incredulus specimen 1998 1963 early Garrido and Moreno 1998 Cuba 2003 7679 NA Pleurodonta 0,07 331 Garrido and Moreno 1998 NA NE extant
Anolis juangundiachi locality 1975 1996 recent  IUCN Cuba 2281 8122 Arboreal Pleurodonta 0,00 36 Schwartz and Henderson 1991, Schettit CR unknown  extant
Anolis kathydayae description 2017 2013 recent  Poeand Ryan 2017 Panama 878 8221 Arboreal Pleurodonta 181 570 Poe and Ryan 2017 NA NE extant
Anolis laevis specimen 1876 1876 or earlier early inferred from date of description Pery 568 7679 NA Pleurodonta 0.6 576 de Espinoza 1983 NA NE extant
Anolis lamari specimen 1992 1980 recent  Williams 1992 Colombia 395 7407 Arboreal Pleurodonta 023 475 ill NA NE extant
Anolis landestoyi description 2016 2011 recent  Mahler etal. 2016 Hisoaniola: Dorminican Republ 18.33 7164 Arboreal Pleurodonta 1.6 132 Mahler et al. 2016 NA NE extant
Anolis lemniscatus description 1898 1898 o earler early inferred from date of description Ecuador 169 7903 NA Pleurodonta 0,47 206 vertnet oD unknown  extant
Anolis longiceps locality (Small island) 1919 1998 recent  vertnet Navassa Island 1841 7501 Arboreal&Saxicolous& Terrestrial Pleurodonta 1,07 276 Schwartz and Henderson 1991, Powiell VU stable extant
Anolis luteosignifer locality (Small island) 1888 21st century recent  inferted from Hailey et al. 2011 Cayman Islands: Cayman Brac 19.70 7986 Arboreal&Saxicolous& Terrestrial Pleurodonta 0,59 442 Schwartz and Henderson 1991 NA NE extant
Anolis macilentus description 1992 1990 recent  Garrido and Hedges 1992 Cuba 2027 7512 Aboreal Pleurodonta 0,17 8 Garrido and Hedges 1992 NA NE extant
Anolis menta description 1984 1980 recent  Ayalaetal. 1984 Colombia 1089 7392 Amuveal Pleurodonta 0,57 550 Ayala etal. 1984 NA NE extant
Anolis morazani description 2009 2007 recent  Townsend and Wilson 2009 1498 8711 Terrestial Pleurodonta 0,64 205 McCranie and Kohler 2015 NA NE extant
Anolis nubilus locality (Small island) 1887 2012 recent  Bell and Daltry 2012 Redonda Island 1694 6235 Amuveal&Saxwuluus&Tenesma\ Pleurodonta 1,04 NA Schwartz and Henderson 1991 Lc stable extant
Anolis oporinus pec 2001 1990 recent  Garrido and Hedges 2001 uba 2020 7640 Pleurodonta 0,34 223 Garrido and Hedges 2001 NA NE extant
Anolis paravertebralis 2005 1920 ealy  Bemal-Carlo and Roze 2005 Colombia 1050 7422 Amuveal Pleurodonta 0,42 1556 Bemal-Carlo and Roze 2005 NA NE extant
Anolis pecuarius \ccahly (Small sland) 1969 2011 recent  Kohler and Hedges 2016 fle-4-Vache, 1808 7367 Aboreal Pleurodonta 0,99 97 Kohler and Hedges 2016 NA NE extant
Anolis peruensis description 2015 2005 recent  Poeetal. 2015 Peru 573 7791 NA Pleurodonta 0,57 461 Poeetal. 2015 NA NE extant
Anolis pinchoti locality (Small island) 1931 1974 recent  vertnet ‘Yucatan: Isla de Provenciada 1335 8137 Arboreal&Terrestril Pleurodonta 0,59 663 Corm and Dalby 1973 wu unknown  extant
Anolis propinquus specimen 1984 1974 recent ms Colombia 388 7658 Aboreal Pleurodonta  NA 166 Femando-Castro Herrera NA NE extant
Anolis pseudotigrinus locality 1933 2016 recent  Prates etal 2017 Brazil 1992 4055 oreal Pleurodonta ~ 0.78 145 Camacho et al. 2016 NA NE extant
Anolis radulinus specimen 1862 1862 or earlier early inferred from date of description Colombia 754 7665 Arboreal&Terrestril Pleurodonta ~ 0.29 127 Femando-Castro Herrera NA NE extant
Anolis rimarum description 1967 1966 early  Thomas and Schwartz 1967 Hispaniola: Haiti 19.46 7242 Arboreal&Saxicolous Pleurodonta 0,29 114 Schwartz and Henderson 1 NA NE extant
Anolis sabanus locality (Small island) 1887 2015 recent i //www annannals 0ra/2016/06/02/first-e Saba Island 1765 6323 Arboreal&Saxicolous& Terrestrial Pleurodonta 0,84 421 Schwartz and Henderson 1991 Powell NA NE extant
Anolis santamartae description 1982 1968 recent Colombia 1007 7327 Aboreal Pleurodonta 0.5 371 Williams 1982 NA NE extant
Anolis singularis specimen 1965 1962 early ms 1955, Kohler and Hedges 2016 Hispaniola: Haiti 1848 7405 Aboreal Pleurodonta 0,47 271 Kohler and Hedges 2016 NA NE extant
Anolis tenorioensis. description 2011 2011 recent  Kohler 2011 Costa Rica 1071 8503 Aboreal Pleurodonta 0,29 405 Kohler 2011 NA NE extant
Anolis toldo specimen 2000 1997 recent  Fong and Garrido 2000 Cuba 2054 7491 Avbore: Pleurodonta 0,68 214 Fong and Garrido 2000 NA NE extant
Anolis townsendi Tocality (Small island) 1900 1997 recent  Sierra 2001 Cocos Island 553 87.06 Arboreal&Saxicolous& Terrestrial Pleurodonta 0,84 996 Savage 2002 NA NE extant
Anolis triumphalis specimen 2014 2012 recent  Nicholson and Kohler 2014 Panama 845 7800 Terrestrial Pleurodonta 0,53 521 Nicholson and Kohler 2014 NA NE extant
Anolis umbrivagus locality 2005 2005 recent  Pictures in the reptile database Colombia 1104 7393 Aboreal Pleurodonta 0,32 1130 Carlo and Roze 2005 NA NE extant
Anolis utilensis locality (Small island) 1996 2012 recent  Hallmen and Huy 2012 Isla de Uiila 1610 8693 Aboreal Pleurodonta ~ 0.64 NA Kohler 2008 NA NE extant
Anolis vescus description 1992 1990 recent  Garrido and Hedges 1992 Cuba 2018 7456 Aboreal Pleurodonta 0,17 576 Garrido and Hedges 1992 NA NE extant
Anolis vicarius specimen 1986 1981 recent  Williams 1 Colombia 704 7627 Aboreal Pleurodonta ~ 0.35 a2 Femando-Castro Herrera NA NE extant
Anolis villai locality (Small island) 1976 2010 recent  Sunyer et al, 2013 Great Com Island 1216 8306 Aboreal Pleurodonta 0.6 NA Kohler 2003 NA NE extant
Anolis williamsii specimen 1870 1870 o earler early Bocourt 1870 Brazil NA NA Arboreal&Terrestril Pleurodonta 0.4 NA Guarino Colli, Cristiano Nogueira  NA NE extant
Aprasia wicherina description 2015 2013 recent  Maryan etal. 2015 Australia 2872 11502 NA Fossorial Pygopodidae Gekkota 065 305 Maryan et al. 2015 NA NE extant
Arthrosaura testigensis description 1999 1988 recent  Gorzula and Senaris 1999 Venezuela 588 62.06 NA NA Gymnophthalmidze  Lacertoidea  -0.04 1860 Gorzula and Senaris 1999 Lc unknown  extant
Asaccus andersoni description 2011 2007 recent  Torkietal. 2011 ran 3392 4623 Cathemeral  Saxicolous Phyllodactylidae  Gekkota 091 97 Torki et al. 2011 NA NE extant

Asaccus iranicus description 2011 2008 recent  Torki etal. 2011 Palearctic  Iran 27.30 52.70 Noctumal ~ Saxicolous Phyllodactylidae Gekkota 029 462 Torki etal. 2011 NA NE extant


http://www.anoleannals.org/2016/05/24/carrot-rock-and-the-endemic-anolis-ernestwilliamsi/
http://www.anoleannals.org/2016/06/02/first-ever-recorded-introduction-of-endemic-saban-anole-anolis-sabanus/
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Cnemaspis leucura

Cnemaspis punctata
Cnemaspis punctatonuchalis

Cnemaspis tapanuli
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Wood etal. 2017
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Amarasinghe et al. 2015
Wickramasinghe et al. 2016
Vidanapathirana et al. 2014
Wickramasinghe and Munindradasa 2007
Grismer and Onn 2010

Grismer et al. 2013

Iskandar et al. 2017 Oriental

Irag 3662
Ira 3303
Monserrate Island 2569
Nepal 2817
India 34.48
Brazil 864
Brazil -1003
Brazil 219
Nigeria 9.30
India 1772
New Caledonia 2147
Madagascar 1295
Madagascar 1647
Tablas Island 1258
Luzon 1574
Lubang Island 1381
izon 1404
Luzon 16.42
South Africa 2782
Vietnam 1433
Madagascar 1251
Madagascar 1252
Madagascar 1405
Madagascar 1646
Madagascar 2185
Madagascar 1296
Madagascar 1247
Madagascar -18.08
Nosy Hara Island 1225
Madagascar 1254
New Caledonia 2157
New Caledonia 2048
New Caledonia 2040
Bhutan 2717
Sti Lanka 6.41
Sti Lanka 752
Ambon Island 363
Madagascar 1445
Brazil -1062
Brazil 4111
Guadeloupe: Marie-Galante ~15.93
Martinique 14566
USS. Virgin Islands: St. Croix 17.73
New Guinea 245
Pulau Tindjil 6.9
Pulau Sukur 812
Australia 1428
New Caledonia 2259
Panama 67
Hisbaniola: Dorminican Republ 18.70
Navassa lsland 8.41
Jamaica 1834
Hispaniola: Haiti 1830
Jamaica 1840
Jamaica 1805
Sti Lanka 6.41
Sti Lanka 6.1
Colombia 410
Argentina 2813
India 1118
Tanzania 635
Sumatra 467
India 1533
Sti Lanka NA
Andamans, Narcondam sland 1343
Vietnam 1011
Indi 861
Peninsular Malaysia 509
Bidong Island 537
India NA
Vietnam: Hon Tre lsland ~~ 9.97
Sti Lanka 691
Nias Island 122
Indi 1596
Nigeria 9.60
Indi 17.72
Peninsular Malaysia 513
Peninsular Malaysia 427
Peninsular Malaysia 582
Simeulue Island 258
Sti Lanka 7.43
Peninsular Malaysia 572
Laos 1669
sri Lanka 677
Borneo: Sarawak 11
Thailand 1213
Langkawi Island 638
ri Lanka 723
Sumatra 098
Enggano 537
Langkawi Island 634
India 1163
India 1144
Vietn 1050
Pagi Island -3.08
i Lant 708
Pemanggil Island 258
Niceria 711
Thailand 8.44
Sti Lanka 754
Sti Lanka 755
Thailand 1163
Sumatra 581
Sti Lanka 712
Sti Lanka 6.14
Sti Lanka 811
Langkawi Island 637
Peninsular Malaysia 470
Peninsular Malaysia 534
Siantan Island 315
Bunguran Island 397
Sumatra 352
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Nocturnal
Nocturnal
Nocturnal
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Nocturnal
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Diurnal
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Arboreal Anguidae
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Arboreal&Terrestril
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Saxicolous
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Saxicolous
NA Gekkonidae
Saxicolous Gekkonidae
Arboreal&Saxicolous Gekkoni
NA Gekkonidae
Saxicolous Gekkonidae
NA Gekkonidae
Aboreal Gekkonidae
Arboreal&Terrestril Gekkonidae
Saxicolous Gekkonidze
NA Gekkonidae
Saxicolous Gekkonidze
Saxicolous Gekkoni
Saxicolous&Terrestril Gekkonida
NA Gekkonidze
Aboreal Gekkonidze
Saxicolous Gekkonidze
Saxicolous Gekkonidze
NA Gekkonidze
NA Gekkonidze
Saxicolous Gekkonidze
Arboreal&Terrestril Gekkonidze
Aboreal Gekkonidze
Aboreal Gekkonidze
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Saxicolous Gekkonidze
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Cnemaspis temiah

Cnemaspis tucdupensis
Cnemidophorus duellmani
c Y
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description
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description

Coleonyx gypsicolus
Complicitus nigrigularis
Conolophus marthae
Conolophus pallidus
Copeoglossum margaritae
Copeoglossum redondae
Cordylus cloetei
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Cyrtodactylus hidupselamanya
Cyrtodactylus hitchi
Cyrtodactylus hontreensis
Cyrtodactylus huongsonensis
Cyrtodactylus huynhi
Cyrtodactylus inthanon
Cyrtodactylus irianjayaensis
Cyrtodactylus jaegeri
Cyrtodactylus jarakensis
Cyrtodactylus jelawangensis
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Peninsular Malaysia 247
Thailand 955
NA
Vietnam 1038
anama 8.13
San Pedro Marti Island 2837
Isla San Marcos 2722
Borneo: Sarawak 613
Galapagos (Isabela) 0.04
Galapagos (Santa Fe) 082
Isla de Margarita 1103
Redonda Island 1694
South Africa 3216
South Africa 3041
Democratic Republic of the Cc -7.72
Mozambique 1205
New Caledonia, Tle Art. in the -19.73
iha de Mogambique 1504
Europa lsland (Strait of Mozan -22.35
Juan de Nova Island -17.06
Australia 1205
Isla de Utila 1609
San Pedro Nolasco Island ~ 27.97
Australia 2377
Australia 2650
Sierra Leone NA
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Ivory Coast 7.06
Niceria 9.79
Niceria 8.7
Cameroon 398
Ghana 773
Australia 1249
Burma 17.43
Sumatra 022
Papua New Guinea 578
Aor Island 246
Thailand 1668
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Laos 1745
Sulawesi 067
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Vietnam 2135
Vietnam 2043
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Vietnam 17
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Vietnam 1038
Peninsular Malaysia 476
369
Peninsular Malaysia 506
Sulawesi 365
Vietnam: Hon Tre lsland ~ 9.97
Vietnam 2558
Vietnam 1097
Thailand 1859
Salawati Island 0.9
Laos 1745
Jarak Island 3.98
Peninsular Malaysia 534
Laos 1758
Thailand 1830
Australia 1427
Vietnam 1292
Java -8.00
Sudest Island. Milne Bay Provi -11.49
ailand 1705
Langkawi Island 633
Tenggol Island 481
Peninsular Malaysia 511
Burma 1160
Vietnam 2238
Peninsular Malaysia 323
Papua New Guinea 586
Laos 1754
lepal 2931
Vietnam 1140
Vietnam 2073
Laos 1892
Burma 112
Phuket sland 805
etnam 1207
Vietnam: Phu Quoc Island 1029
Vietnam 2055
sri Lanka 704
Thailand 9.35
India 1365
Rossel Island 1134
Bunguran Island 367
Laos 1750
Thailand 1420
Thailand 1217
Thailand 1051
Sumatra 174
Peninsular Malaysia 470
i 738
Vietnam 2042
Laos 1756

Diurnal
Diurnal
NA
Cathemeral

Diurnal
Nocturnal

Diurnal
NA

Diurnal
Diurnal
Diurnal

Nocturnal
Nocturnal

Arboreal
Saxicolous

Saxicolous
Terrestrial
Terrestrial
Saxicolous

Arboreal&Terrestial

Saxicolous
Saxicolous
Saxicolous
Saxicolous
Arboreal

Arboreal&Terrestial

Saxicolous
Arboreal
Arboreal&SaxicolouséTerrestrial
Terrestrial

Fossorial

Saxicolous
NA
NA

Arboreal&Saxicolous
Saxicolous
Saxicolous
Saxicolous

Arboreal

Saxicolous
Saxicolous
Arboreal&Saxicolous
Arboreal&Terrestrial
Saxicolous

Arboreal

Saxicolous
Saxicolous

NA

Saxicolous

NA

Saxicolous

Arboreal

Arboreal&Saxicolous

Saxicolous
Saxicolous
Arboreal&Saxicolous
Saxicolous

Saxicolous
Arboreal
Saxicolous
Saxicolous
NA

Arboreal&Saxicolous
NA

Saxicolous
Arboreal&Saxicolous
Arboreal&Saxicolous
Saxicolous
Saxicolous

NA

NA
NA

Saxicolous
Saxicolous
Arboreal&Saxicolous&Terresrial
Saxicolous

Arboreal&Saxicolous
Arborezl
Saxicolous&Terrestrial
Saxicolous

Saxicolous
Arborezl
NA

Saxicolous

Arboreal
Arboreal&Terrestrial
Arboreal

Terrestrial

Arborezl
Arboreal&Terrestrial
Saxicolous

Arborezl

Saxicolous
Arboreal&Saxicolous&Terresrial
Arboreal&Terrestrial

Saxicolous

Arborezl

Saxicolous

Arborezl

‘Gekkonidae
Gekkonidae
Gekkonidae
Gekkonidae

Eublepharidae
Agamidae
Iguanidae
Iguanidae
Scincidae
Scincidae
Cordylidae
Cordylidae
Cordylidae
Cordylidae
Diplodactylidae
Scincidae
Scincidae
Scincidae
Scincidae

Gekkonidae
Gekkonidae
Kkoni

Gekkonidae

Amphisbaenia
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota
Gekkota

Grismer et a. 2014b
Wood etal. 2017

Rosler etal. 2017

Grismer and Ngo 2007
McCranie and Hedges 2013
The Reptile Database
NatureServe, IUCN

Das and Lakim 2008
Gentile and Snell 2009
Swash and Still 2005
Hedges and Conn 2012
Hedges and Conn 2012
Mouton and Van Wyk 1994
Mouton and Van Wyk 1994

Greenbaum et al. 2012a; Stanlev et al. ¢
Ef

Branch et al. 2005
Bauer et al. 2012

Horner 2007

Sanchez and Probst 2015

‘The Reptile Database

Horner 2007a

Kohler 2008

vertnet

Ingram and Czechura 1990

Allas of Living Australia, WAM

not mapped

Gans 1987, Pauwels and Vande Weahe
Trane and Mane 2014, Mane and Trape
Gans 1987

Gans 1987

Chirio and LeBreton 2007

Gans 1987

Alas of Living Australia, QM

Bauer 2003

Rosler etal. 2007

Oliver etal. 2012

Grismer 2005

Sumontha et al. 2010

Bobrovand Semenov 2008, Sana et al

Grismer et al. 2008
Ngo and Grismer 2010
Nguyen et al. 2015
Teynie and David 2010
Luu etal. 20162

Schneider et al. 20142
Ngo and Chan 2011

Nazarov et al. 2014

Ngo 2013

Allen Allison and Paul Oliver pers. con
Kunyaetal. 2014

Grismer et al. 2010

Batuwita and Bahir 2005

Ngo 2008

Baer etal. 2009

Das and Leong 2004

Ngo 2008

Grismer et al. 2014

Grismer et al. 20164
Mecke et al. 2016
Ngo etal. 2008
Luuetal 2011

Ngo and Baver 2008
Kunyaetal. 2015
Oliver etal. 2007
Luuetal 2014
Grismer et a. 2008
Grismer et al. 20144
Nazarovet al. 2014
Pauveels et al. 20142
Baver and Doughty 2012
Ziegler etal. 2013
Hartrmann et al. 2016
Kraus 2008

Pauwels et al. 2014b
Grismer et al. 20120
Onn and Ahmad 2010
Grismer et al. 2016d
Connette et al. 2017
Ngo 2011

Grismer et al. 2014
Oliver and Richards 2012
Nazarovet al. 2014
Schleich and Kastle 1998
Bobrov and Semenov 2008
Nguyen et al. 2015
Schneider et al. 2011
Connette et al. 2017

N
Pauveels et al. 2015. Sumontha et al. 20

Nouyen et al. 2014

Batuwita and Bahir 2005

Sumontha et al. 2015
2016

Pauwels et al. 2013
Hanvey et al. 2015
Grismer et al. 2014d
Batuwita and Bahir 2005
Leetal. 2016

Luuetal. 20152

decreasing
stable

date inferred from specimen number

Note Gans 1987 is unclear whether it is only known from the holotype as he provides two SMF numbers


http://www.natureswindow.dk/Cyrtodactylus_soba.html

Cyrtodactylus spelaeus
Cyrtodactylus spinosus
Cyrtodactylus stresemanni
Cyrtodactylus subsolanus
Cyrtodactylus sumonthai
Cyrtodactylus sumuroi
Cyrtodactylus surin
Cyrtodactylus takouensis
Cyrtodactylus tamaiensis
Cyrtodactylus tambora
Cyrtodactylus taynguyenensis
Cyrtodactylus tebuensis
Cyrtodactylus teyniei
Cyrtodactylus thirakhupti
Cyrtodactylus thochuensis
Cyrtodactylus thuongae
Cyrtodactylus tigroides
Cyrtodactylus timur
Cyrtodactylus trilatofasciatus
Cyrtodactylus vilaphongi
Cyrtodactylus wangkulangkulae
Cyrtodactylus wetariensis
Cyrtodactylus yangbayensis
Cyrtodactylus zhaoermii
Cyrtodactylus ziegleri
Cyrtopodion battalense
Cyrtopodion belaense
Cyrtopodion fortmunroi
Cyrtopodion golubevi
Cyrtopodion hormozganum
Cyrtopodion persepolense
Dalophia luluae

Darevskia sapphirina
Dasia johnsinghi

Dibamus alfredi

Dibamus booliati

Dibamus dalaiensis
Dibamus deharvengi
Dibamus dezwaani
Dibamus ingeri

Dibamus kondaoensis
Dibamus montanus

Dibamus vorisi
Dierogekko baaba
Dierogekko inexpectatus
Dierogekko kaalaensis
Dierogekko poumensis
Dierogekko thomaswhitei
Diplodactylus fulleri
Diplodactylus kenneallyi
Diploglossus ingridae
Diploglossus microlepis
Diploglossus millepunctatus
Diploglossus montisserrati
Diporiphora convergens
Dixonius hangseesom
Dixonius kaweesaki
Dixonius minhlei

Dixonius taoi

Dopasia wegneri

Draco biaro

Draco iskandari

Draco supriatnai
Echinosaura sulcarostrum
Emoia campbelli

Emoia coggeri

Emoia cyclops

Emoia isolata

Emoia laobaoense

Emoia oriva
Emoia pan
Emoia taumakoensis.

Emoia tuitarere

Enyalioides altotambo
Enyalioides azulae

Enyalioides binzayedi
Enyalioides rudolfarndti
Enyalioides sophiarothschildae
Enyalius erythroceneus
Epibator greeri

Eremias cholistanica

Eumeces cholistanensis
Eumeces indothalensis.
Eumecia johnstoni
Euspondylus auyanensis
Euspondylus josyi
Euspondylus paxcorpus
Eutropis darevskii
Eutropis gansi

gans
Eutropis macrophthalma
Eutropis quadratilobus.
Furcifer belalandaen:
Furcifer tuzetae
Geckolepis megalepis
Gehyra leopoldi
Gekko albofasciolatus.
Gekko boehmei

Gekko bonkowskii
Gekko canaensis
Gekko carusadensis.
Gekko crombota
Gekko guishanicus
Gekko kwangsiensis.
Gekko lauhachindai
Gekko nadenensis
Gekko nutaphandi

description
description
specimen
description
locality
description
description
description
specimen
description
description
locality
locality
description
description
description
description
description
description
description
specimen
description
locality
description
Tocality
locality
description
description
description
description
description

description
specimen
specimen
specimen
specimen
description
description
specimen
description

specimen
description

specimen
locality (Small island)
locality

description

description

description
imen
description
description
description
imen
description
description
description
locality
imen
description
imen
description

description

215t century
1937 or earlier

recent

Nazarov et al. 2014
Linkem et al. 2008

Rosler and Glaw 2008, Haney et al. 2016
Batuwita and Bahir 2005
Panitvong et al. 2012

Welton et al. 2010

Chan-Ard and Makchai 2011
Ngo and Bauer 2008
Mahony 2009

Riyanto etal. 2017

Nguyen et al. 2013

Sumarli et al. 2015

Teynie and David 2014
Pauwels et al. 2004

Ngo and Grismer 2012
Phung et al. 2014

Baver et al. 2003

Grismer et al. 2014d

Grismer et al. 2012
Schneider et al. 2014b
Sumontha et al. 2014

Dunn 1927

Ngo and Chan 2010

shi and Zhao 2010
Nazarov et al. 20122

Baver et al. 2013

Nazarov et al. 2011

Oriental

Avakelyan et al. 2013
Harikrishnan et al. 2012
Taylor 1962

Das and Yaakob 2003
Neang etal. 2011

Ineich 1999

Skipwith et al. 2014
Skipwith et al. 2014

Baver et al. 2006

Skipwith et al. 2014

Vertnet

Western Australia Museum
Western Australia Museum
Werler and Campbell 2004
inferred from date of description
Lopez-Victoria et al. 2011
Corryetal. 2010

Storr 1974

Baver etal. 2004

Sumontha et al. 2017
Ziegler et al. 2007

Botovetal. 2015

Mertens 1959

vertnet

Moguire et al. 2007
Moguire et al. 2007
Donnelly et al. 2006
Brown and Gibbons 1986
Brown 1991

Brown 1991

McCoy 2006, IUCN
Bourret 1937

McCoy and Webber 1984
Zugetal. 2011
Torres-Carvajal et al. 2015
Venegas et al. 2013
Venegas et al. 2013
Venegas et al. 2011
Torres-Canvajal et al. 2015
Rodrigues et al. 2006
Bohme 1979

Baig and Masroor 2006
Rastegar-Pouyani et al. 2016
Mozaffari and Parham 2007
Aplinetal. 1993

Kopstein 1927

Masroor 2009

Khan and Khan 1997
inferred from date of descr
Myers et al. 2009
Kohler 2003

Doan and Adams 2015
Bobrov 1992

Das 1991

Mausfeld and Bohme 2002
Bauer and Gunther 1992
Karsten et al. 2009
Brygoo et al. 1972

Scherz etal. 2017

IucN

inferred from date of descripti
Luu etal. 20150

Luy etal. 2015h

Ngo and Gamble 2011
Linkem et al. 2010
Brown et al. 2008
Linand Ya0 2016
Yang 2015

Panitvong et al. 2010
Luy etal. 2017

Baver et al. 2008

Oriental

Laos
Sulawesi
Peninsular Malaysia
sti Lanka

Thailand
Philippines: Samar
Surin Islands
Vietnam

Burma

Sumbawa Island
Vietnam

Peninsular Malaysia
Laos

Thailand

Vietnam: Tho Chu Island
Vietnam

Thailand
Peninsular Malaysia
Peninsular Malaysia
Laos

Thailand

Wetar Island
Vietnam

China

Vietnam

Pakistan

Pakistan

Pakistan

Iran

Iran

Iran

Demacratic Republic of the Cc
Turkey

India

Thailand
Peninsular Malaysia
Cambodia

K
Vietnam: Kondao Island
Vietnam

Thailand

Mentawai Archipelago: Pulau ¢
Bomeo: Sarawak

New Caledonia, lle Baaba

New Caledonia

New Caledonia

New Caledonia

New Caledonia

Australia

Australia

Mexico

Caribbean, exact details unkno
Colombia (Malpelo Island)
British West Indies: Montserra
Australia

Thailand

Thailand

Vietnam

Vietnam: Phu Quy Island
Sumatra

Biaro Island

Sulawesi: Tahulandang Island
‘Sulawesi: Togian Islands
Guyana

Viti Lews

Papua New Guinea

New Guinea

Bellona Island, Rennel group
Vietnam

Rotuma Island

Papua New Guinea

Solomon Islands: Santa Cruz
Cook Islands (Rarotonga)
Ecuador

Sumba Island
Sula Island

Malawi
Venezuela
Peru

Bomeo: Kalimantan
Laos.
Laos.
Vietnam

zon
Babuyan Claro Island
Guishan Island
China
Thailand
Laos.

Thailand

Nocturnal
Nocturnal

Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Diurnal

Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal

Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal
Nocturnal

Diurnal
Diurnal

Cathemeral

NA

Cathemeral

NA
NA

Cathemeral

Nocturnal

NA
Diurnal
Nocturnal

Saxicolous
Arboreal

Arboreal
Saxicolous
Arboreal&Saxicolous

Arboreal&Terrestial
Arboreal&Saxicolous

Arboreal&Saxicolous
Arboreal&Saxicolous
Arboreal&Saxicolous
Arboreal

Saxicolous
Saxicolous
Arboreal

Saxicolous

Saxicolous
Saxicolous
Terrestrial
Saxicolous

Fossorial

Saxicolous

Arboreal
Fossorial&Terrestrial

Terrestrial
Terrestrial
Arboreal&Terrestrial

Saxicolous&Terrestrial
Fossorial&Terrestrial

Saxicolous
Saxicolous
Terrestrial
NA

NA
Arboreal
Arboreal
Arboreal
Semi Aquatic
Arboreal

NA

NA
Terrestrial
NA

Arboreal

NA
Arboreal&Saxicolous&Terresrial
Arboreal

Arborezl

Terrestrial

NA

Arboreal
Arboreal&Terrestrial
Terrestrial

Arboreal

NA

Terrestrial

NA

Terrestrial

NA

Terrestrial
Fossorial&Terrestrial
NA

NA

Saxicolous
Saxicolous
Terrestrial
NA

Terrestrial

Saxicolous
Arborezl

Saxicolous
Saxicolous

Arborezl
Saxicolous&Terrestrial
Saxicolous
Saxicolous

Saxicolous
Arborezl&Saxicolous

Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Amphisbaenidae  Amphisbaenia
Lacertidae Lacertoidea
Scincidae Scincoidea
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Dibamidae Dibamidae
Diplodactylidze Gekkota
Diplodactylidze Gekkota
Diplodactylidze Gekkota
Diplodactylidze Gekkota
Diplodactylidze Gekkota
Diplodactylidze Gekkota
Diplodactylidze Gekkota
Diploglossa
Diploglossa
Diploglossa
Diploglossa
Actodontia
Gekkonidae Kiota
Gekkonidae Gekkota
dae Gekkota
Gekkonidae Gekkota
Anguidae Diploglossa
Acrodontia

Agamidae

Gymnophthalmidae

Scincidae dea
Scincoidea
Scincoidea
Scincoidea
Scincoidea

in

Scincoidea
Scincoidea

Scincidae Scincoidea
Hoplocercidae Pleurodonta
Hoplocercidae Pleurodonta
Hoplocerci Pleurodonta
Hoplocercidae Pleurodonta

Leiosauridae Pleurodonta
Scincidae Scincoidea
Lacerti Lacertoidea
Lacertidae Lacertoidea
Lacertidae Lacertoidea
Scincidae Scincoidea
Scincidae Scincoidea
Scincidae Scincoidea
Scincidae Scincoidea
Scincidae cincoidea
Gymnophthalmidae  Lacertoidea
Gymnophthalmidae  Lacertoidea
Gymnophthalmidae  Lacertoidea
Scincidae cincoidea
Scincidae Scincoidea
Scincidae Scincoidea
Scincidae Scincoidea
Chamaeleonidae Acrodontia
Chamaeleonidae Acrodontia
Gekkonidae kkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota
Gekkonidae Gekkota

Nazarov et al. 2014
Linkem et al. 2008

not mapped

Batuwita and Bahir 2005
Bauer et al. 2009

Welton et al. 2010
Chan-ard and Makchai 2011
Ngo and Bauer 2008
Smith 1940

Riyanto etal. 2017
Nguyen et al. 2013
Grismer etal. 2013

David et al. 2011
Chan-ard et al. 2015

Ngo and Grismer 2012
Phung et al. 2014

Ellis and Pauwels 2012
Grismer et al. 2014d
Grismer et al. 20120
Schneider et al. 2014b
Sumontha et al. 2014
vertnet

Ngo and Chan 2010

shi and Zhao 2010
Nazarov et al. 2008

Bauer et al. 2013
Nazarov et al. 2011

Khan 2001

Nazarov et al. 2010
Nazarov et al. 20120
Nazarov et al. 2010

Danny Meirte, RMCA
Arakelyan et al. 2013
Harikrishnan et al. 2012
Taylor 1962

Das and Yaakob 2003
Neang etal. 2011b

Ineich 1999

Das and Lim 2005

Das and Lim 2003

Bobrov and Semenov 2008
Greer 1985, Honda et al. 2001
Honda et al. 1997

Das and Lim 2009

Das and Lim 2003
Skipwith et al. 2014
Bauer et al. 2006b

Bauer et al. 2006b

Bauer et al. 2006b

Bauer et al. 2006b
Western Australian Museum
Storr 1988

‘Werler and Campbell 2004

Atlas of Living Australia, WAM
Bauer et al. 2004

Sumontha et al. 2017
Ziegler et al. 2016

Botovetal. 2015

re et al. 2007

M
Donnelly et al. 2006
Morrison 2003

n

wertnet
Allen Allison

Brown 1991

Brown 1991

Zug 2012

wertnet

McCoy and Webber 1984
Zugetal 2011
Torres-Carvajal et al. 20152
Venegas et al. 2013
Venegas et a. 20132
Venegas et al. 2011
Torres-Carvajal et al. 2015
de Freitas et al. 2012
Sadlier 1987

Baig and Masroor 2006
Rastegar-Pouyani et a. 2016
1UCN

Aplin etal. 1993

The Reptile Database
Masroor 20095

Khan and Khan 1997
Boulenger 1897a

1UCN

Kohler 2008

Doan and Adams 2015
Nguyen et al. 2009
Srinivasulu et al. 2014b

not mapped

Bauer and Gunther 1992
Brown etal. 2014
Brown etal. 2014
Scherz et al. 2017
GBIF.org

Rosler etal. 2011

Ngo and Gamble 2011
Linkem et al. 2010
Brown et al. 2008
Linand Ya0 2016
Yang 2015

Panitvong et al. 2010
Luuetal. 2017

Meiri 2016

unknown
NE

decreasing
decreasing
NE

unknown

only known from type despite other sayings, see e.g., Das 2007



Gekko rossi
Gekko russelltraini
Gekko sengchanthavongi
Gekko takouensis

Geoscincus haraldmeieri
Gerrhonotus farri
Gerrhonotus lazcanoi
Glaphyromorphus clandestinus
Glaphyromorphus nyanchupinta
Glaphyromorphus othelarrni
Gonatodes daudini
Gonatodes infernalis
Gonatodes lichenosus
Gonatodes timidus
Goniurosaurus huuliensis
Goniurosaurus kadoorieorum
Goniurosaurus kwangsiensis
Goniurosaurus liboensis
Goniurosaurus toyamai
Goniurosaurus yingdeensis
Goniurosaurus zhelongi
Gonocephalus lacunosus
Gonocephalus mjobergi
Haackgreerius miopus
Harpesaurus ensicauda
Harpesaurus modiglianii
Hemicordylus nebulosus
Hemidactylus aporus
Hemidactylus arnoldi
Hemidactylus awashensis
Hemidactylus beninensis
Hemidactylus chipkali
Hemidactylus dracaenacolus
Hemidactylus endophis
Hemidactylus granti
Hemidactylus gujaratensis
Hemidactylus hemchandrai
Hemidactylus Klauberi
Hemidactylus lopezjuradoi
Hemidactylus makolowodei
Hemidactylus newtoni
Hemidactylus principensis
Hemidactylus romeshkanicus
Hemidactylus sataraensis
Hemiphyllodactylus banaensis
Hemiphyllodactylus bintik
Hemiphyllodactylus chiangmaiensis
Hemiphyllodactylus cicak
Hemiphyllodactylus engganoensis
Hemiphyllodactylus kiziriani
Hemiphyllodactylus tehtarik
Hemiphyllodactylus zugi
Heterodactylus septentrionalis
Homonota rupicola
Hoplodactylus delcourti
Hypsilurus nigrigularis
Hypsilurus ornatus
Hypsilurus tenuicephalus
Ichnotropis chapini
Ichnotropis microlepidota
Ichnotropis tanganicana
Insulasaurus traanorum
Japalura dasi

Japalura iadina

Japalura laeviventris
Japalura ngoclinensis
Japalura otai

Japalura vela

Japalura yulongensis
Japalura zhaoermii

Jarujinia bipedalis
Kaieteurosaurus hindsi
Kinyongia asheorum
Kinyongia mulyai
Lamprolepis leucosticta
Lampropholis colossus
Lankascincus munindradasai
Lankascincus sripadensis
Larutia nubisilvicola

Larutia penangensis

Larutia puehensis

Latastia ornata

Latastia siebenrocki

Laudakia papenfussi
Laudakia v
Leiocephalus eremitus

description
description
description
description
description
description
description
description
description
specimen
specimen
locality
description
description

Tocality (Small island)

description
description
description
description
description
description
description

locality (Small sland)

description
description
description
specimen
description
specimen
specimen
locality
description
description
description
description
description
locality
specimen
locality
description
description

description
specimen
locality
description

pect
specimen
Tocality
description

specimen
Tocality (Small istand)

description
locality

description
description

Tocality
imen

description

Tocality

lodactylus oligoporus.
Lepidodactylus shebae
Lepidodactylus tepukapili

Lepidophyma zongolica
Leposoma sinepollex
Leptoseps osellai

description

description

island)

1975
2006
2010
after 2002
2007
2013
2010

1924 or earlier
1950

1912
1933 or earlier
2004

1903 o earlier

21st century
1833-1869
1874 or earlier
1989

21st century
1925

1954

1896 or earler
2007

1927 or earlier
1938
1905 or earlier
2014

1973
1868 or earlier
1981
1837 or earlier
2010
1978
2014
1858 or earlier
1977
2012
2006

2015
215t century
2004

recent
recent
recent
recent
recent
recent
recent
recent

Brown et al. 2009
Ngo et al. 2009

Luu etal. 2015b

Ngo and Gamble 2010
Luu etal. 2014b

Phung and Ziegler 2011
Sang 2010

Zhou and Wang 2008
Bohme 1976

Bryson and Graham 2010
Banda-Leal et al. 2017
Conrad Hoskin, pers. comm.
Hoskin and Couper 2014
Hoskin and Couper 2014
Bentz etal. 2011

Rivas and Schargel 2008
Rojas-Runjaic et al. 2010
Kok 2011

Orlovetal. 2008
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Huerta et al. 2015
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Meiri 201

Brown et al. 2007
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Brown et al. 2014
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Spawls et al. 2002

The Repile Database
Brown et al. 2014
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Conradie et al. 2016

Flecks etal. 2012

Meiri 2016
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Geissler et al. 2012
Caicedo-Portilla 2014
Hedges and Conn 2012
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Hedges and Conn 2012
Hedges et al. 2016
Caicedo-Portilla 2014
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Peloso et al. 2011

Meiri 2016

Sadlier et al. 2009

Sadlier et al. 2009
Fathinia et al. 2011

Lanza and Poggesi 1975
Swash and Still 2005, Benavides et al.
Benavides et al. 2009
Ortiz-Zapata 1980

Lanza 1979, 1983, 1990
Gans 1976

Kraus 2005

Cogger 2000

Baver and Sadlier 2000
Sadlier et al. 2006

Baver and Sadlier 2000
Sadlier etal. 2014b

Sadlier et al. 2004
Somaweera and Somaweera 2009
Somaweera and Somaweera 2009
Rawinson 1974

Atlas of Living Australia, QM
Jeweell 2017

Bell and Patterson 2008
Chapple etal. 2011

Cacciali and Scott 2015
Anderson and Leviton 1966
Sanchez-Pacheco et al. 2017
Atlas of Living Australia

o collection date in description, collected by W. Weyrauch, who moved to Argentina in 1962, and died in 1970



Pachydactylus bochmei
Pachydactylus etultra
Pachydactylus otaviensis
Pachydactylus tsodiloensis
Panaspis annobonensis
Panaspis burgeoni
Panaspis duruarum
Panaspis helleri

Panaspis wilsoni
Pantepuisaurus rodriguesi
Papuascincus buergersi
Papuascincus phaeodes
Paracontias ampijoroensis
Paracontias fasika
Paracontias kankana
Paracontias mahamavo
Paracontias manify
Paracontias rothschildi
Paracontias tsararano
Paracontias vermisaurus
Paragehyra austini
Paragehyra felicitae
Paralipinia rara
Paroedura hordiesi
Parsigecko ziaie
Parvoscincus agtorum
Parvoscincus banahaoensis
Parvoscincus duwendorum
Parvoscincus igorotorum
Parvoscincus palaliensis
Parvoscincus palawanensis
Parvoscincus sisoni
Petracola angustisoma
Petracola labioocularis
Phaeoscincus ouinensis
Phaeoscincus taomensis
Phelsuma edwardnewtoni
Phelsuma gouldi

Pholidoscelis atrata
Pholidoscelis corax
Pholidoscelis corvina
Phrynocephalus lutensis

description

locality (Small island)
specimen
description
specimen
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specimen
description
specimen
description
specimen
specimen
description

specimen
description
description
locality
specimen
locality
description
specimen
description
specimen
description
description
description
description
specimen
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Tocality (Small island)
Tocality (Small island)
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description

Phyllodactylus duncanensis
Phyllodactylus gilberti

Tocality (Small island)
locality (Small island)

Phyllodactylus papenfussi description
Phyllodactylus partidus Tocality (Small island)
t 1 island)
Phyllurus amnicola locality
Phyllurus gulbaru locality
Phyllurus isis locality
Phyllurus kabikabi description
Phymaturus aguanegra description
Phymaturus aguedae description
Phymaturus alicahuense description
Phymaturus cacivioi description
Phymaturus castillensis. description
Phymaturus curivilcun description
Phymaturus delheyi description
Phymaturus denotatus locality
Phymaturus desuetus specimen
Phymaturus extrilidus locality
Phymaturus rahuensis description
Phymaturus sitesi locality
Phymaturus tromen description
Phymaturus williamsi description
Phymaturus yachanana description
Plestiodon kuchinoshimensis description
Plestiodon nietoi description
Plestiodon popei description
Plica kathleenae imen
Plica lumaria description
Plica pansticta description
Potamites ocellatus specimen
Prasinohaema parkeri specimen
Pristurus insignoides locality
Pristurus mazbah description
Pristurus schneideri description
Proablepharus barrylyoni description
Proctoporus cephalolineatus imen
Proctoporus machupicchu description
Proctoporus oreades description
Proscelotes aenea description
s savagei description
madagascariensis specimen
menamainty specimen
contias unicolor specimen
Pseudocalotes baliomus description
Pseudocalotes drogon specimen
Pseudocalotes flavigula locality
Pseudocalotes larutensis locality
Pseudocalotes rhaegal description
Pseudocalotes rhammanotus specimen
Pseudocalotes saravacensis specimen
Pseudocalotes viserion description
Pseudocophotis kontumensis description
Pseudogonatodes gasconi specimen
Prychoglossus eurylepis specimen
Prychoglossus grandisquamatus specil
Ptychoglossus romaleos description
Prychozoon bannaense description
Ptychozoon kaengkrachanense description
Pryodactylus homolepis. specime
dlieri y (Small island)
Rhampholeon acuminatus description
Rhampholeon beraduccii description
Rhampholeon bruessovorum description
Rhampholeon hattinghi description

2006
2007
2004
215t century

1932
1047
1925
1914

21st century

2012
1974

215t century
1997
2007
2012
2005
21st century
2008

2014
21st century
2012
2006

2014
21st century
2

21t century
215t century
2

recent
recent
recent
recent
recent
early
early
early
early
recent
early
early

Baver 2010
Branch et al. 2011

Baver et al. 2006

Barts etal. 2001

Soares 2015

de Witte 1933

Monard 1949

Loweridge 1932

Wener 1914

Kok 2009

Vogt 1932

Vogt 1932

Miralles et al. 2016

Kohler et al. 2010

Kohler et al. 2009

Miralles etal. 2016
Andreone and Greer 2002
Kohler et al. 2010

Andreone and Greer 2002
Miralles et al. 2011

Crottini etal. 2015

Frank Glaw, pers. obs.
Darevsky and Orlov 1997
Frank Glaw, pers. obs.
Safaei-Mahroo et a. 2016
Linkem and Brown 2013
Linkem and Brown 2013
Siler etal. 2014

Brown et al. 2010b

Linkem and Brown 2013
Brown and Alcala 1961
Ferner et al. 1997

Echevarria and Venegas 2015
Kohler and Lefr 2004
Sadlier et al. 2014d
Sadlier et al. 2014d

Austin et al. 2004

Crottini etal. 2011
Schonecker et al. 2004

Frank Glaw, pers. obs.
Torres-Carvajal et al. 2014
Bell and Daltry 2012

Eifler and Eifler 2014

Vertnet

Kamali and Anderson 2015
IUCN

Grismer 2002

Omar Torres-Carvajal, pers. Obs,
Vertnet

Murphy et al. 2009

Grismer 2002

Lopez-Victoria et al. 2013
Adlas of living Australia
Adlas of living Australia
Patrick Couper. Stewart McDonald. pers. comm
Couper et al. 2008

Loboetal. 2013
‘Troncoso-Palacios and Esquerre 2014
Nunez et al. 2010

Lobo and Nenda 2015
Scolaro and Pincheira-Donoso 2010
Scolaro et al. 2016

Avilaetal. 2011

IUCN

Scolaro and Tappari 2009
Ramallo etal. 2017

Marin et al. 2016

inaturalist

Vertnet

Loboetal. 2013

Avilaetal. 2014

Kurita and Hikida 2014
Feria-Ortiz and Garcia-Vazquez 2012
Hikida 1989

Murphy and Jowers 2013
Donnelly and Myers 1991
Myers and Donnelly 2001
Vanzolini 1995b, Sinitsin 1930
Smith 1937

Razzetti et al. 2011
Al-Safadi 1989

Rosler et al. 2008

Couper et al. 2010
Garcia-Perez and Yustiz 1995
Mamani et al. 2015
Chavez et al. 2011

Barbour and Loveridge 1928
Gans 1965

inferred from date of description
Andreone and Greer 2002
Sakata and Hikida 2003
Haney et al. 2017

Grismer et al. 2016

Grismer et al. 2016

Grismer 2011

Grismer et al. 2016

Haney etal. 2014

Inger and Stuebing 1994
Grismer et al. 2016
Ananjeva et al. 2007
Avila-Pires and Hoogmoed 2000
IUCN

Harris 1994

Sumontha et al. 2012

inferred from date of description
Adlas of Living Australia
Mariaux and Tilbury 2006
Mariaux and Tilbury 2006
Branch etal. 2014

Tilbury and Tolley 2015

Afotropic
Afotropic
Afotropic
Afotropic
Afotropic
Afotropic
Afotropic
Afotropic

Afrotropic

Namibia 1955
Namibia 2478
Namibia -19.38
Botswana -18.70
Annobon lsland 143
Democratic Republic of the Cc 0.3
Cameroon 787
Democratic Republic of the Cc 0.33
Sudan 1063
Guyana 520
Papua New Guinea NA
Papua New Guinea NA
Madagascar 1632
Madagascar 1227
Madagascar 1730
Madagascar -15.49
Madagascar 1404
Madagascar 1230
Madagascar 1491
Madagascar 1543
Madagascar 2454
Madagascar 2185
Vietnam 1433
Madagascar 1232
I 27.86
Luzon 1565
Luzon 1406
Luzon 1844
Luzon 17.44
Luzon 16.44
Palawan 964
Panay Island 1139
Peru 604
Pery 983
New Caledonia 2200
New Caledonia 2078
Rodrigues sland 1971
Madagascar 2185
Madagascar -18.60
Madagascar 129
Ecuador 397
Redonda Island 1693

Anguilla: Little Scrub Island ~ 18.31
Anguilla: Sombrero island ~ 18.60

Iran 3045
Galapagos (Barrington) 082
Isla Santa Catalina 2563
Galapagos (Pinzon) 061
Galapagos (Wenman) 138
Mexico 17.80
Island Partida Norte 2889
Colombia (Malpelo Island) 398
Australia -19.48
Australia 1931
Australia 2101
Australia 2614
Argentina 3038
Chile 3342
Chile 3226
Argentina 4051
Argentina 4513
Argentina 4245
Argentina 3698
Argentina 2657
Argentina 4134
Argentina 3095
Argentina -39.39
Argentina 3172
Argentina 3718
Argentina 3119
Argentin 4161
Japan: Kuchinoshima fsland ~ 29.99
Mexico 1761
China 2776
Guyana 170
Venezuela 577
Venezuela 567
Bolivia 1447
New Guinea NA
Socotra 1256

‘emen 1535
Hanish al-Kabir Island 177
Australia -18.03
Venezuela 9.75
pery 1322
pery -1034
Mozambiaue -15.04
Somalia 1146
Madagascar NA
Madagascar 1431
Madagascar: Nosy Be 1341
Indonesia, Sumatra 204
Peninsular Malaysia 372
Peninsular Malaysia 419
Peninsular Malaysia 487
Peninsular Malaysia 472

umatra 494
Bomeo: Sarawak 142
Peninsular Malaysia 344
Vietnam 1469
B 867
Colombia 262
Colombia 6.70
Colombia 1087

ina 2208

Thailand 1284
Pakistan 3021
Australia: Maanetic Island. Ou -19.13
Tanzania .
Tanzania 897
Mozambiqu

e -15.08
Democratic Republic of the Cc -6.85

Nocturnal
Nocturnal

Nocturnal

Diurnal
Nocturnal

Cathemeral
Cathemeral
Diurnal
Nocturnal
Nocturnal

Nocturnal

Nocturnal

Saxicolous
Saxicolous
Saxicolous
Saxicolous
Terrestrial

NA
NA

A
Terrestrial

Terrestrial
Terrestrial
Fossorial

Fossorial
Terrestrial
Fossorial& Terrestrial
Saxicolous
Saxicolous

Semi Aquatic
Fossorial & Terrestrial
Terrestrial
Fossorial & Terrestrial
Fossorial & Terrestrial
Terrestrial

Terrestrial

Arboreal&Terrestrial
Terrestrial

Gekkonidae
Gekkonidae
Gekkonidae
Gekkonidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Gyrmnophthalmidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Gekkonidae
Gekkonidae
Scincidae
Gekkonidae
Gekkonidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Gyrmnophthalmidae
Gyrmnophthalmidae
Scincidae

Terrestrial Agamidae
Terrestrial Phyllodzctylidae
Terrestrial
NA Phyllodzctylidae
Saxicolous

NA
Saxicolous

Arboreal&Saxicolous
Arboreal&Saxicolous
Arboreal&Saxicolous
Saxicolous&Terrestrial
Saxicolous
Arboreal&Saxicolous
Saxicolous
Saxicolous

NA

Saxicolous& Terrestrial
icolous.

icol
Saxicol
Saxicol
Saxicolous
Saxicolous
NA

lous
lous& Terrestrial
lous

Arboreal&Saxicolous
Saxicolous
Terrestrial

NA

Terrestrial
Arboreal
Saxicolous
NA

Semi Aquatic
NA

Arboreal&Saxicolous
Terrestrial
Saxicolous
Terrestrial

N

Fossorial&Terrestrial
Terrestrial

Fossorial

NA

NA
NA
Terrestrial
Arborezl
NA

Arboreal
Arborezl

Terrestrial
NA

Terrestrial
Arborezl
Arborezl
Saxicolous
Terrestrial

Tropiduridae
Tropiduridae
Gymnophthalmidae
Scincidae
‘Sphaerodactylidae
‘Sphaerodactylidae
‘Sphaerodactylidae
Scincidae
Gymnophthalmidae
Gymnophthalmidae
Gymnophthalmidae
Scincidae

Gymnophthalmidae
Gekkonidae
Gekkonidae
Phyllodectylidae
Scincidae
Chameeleonidee
Chameeleonidee
Chameeleonidee
Chameeleonidee

Scincoidea
Scincoidea
Gekkota
Gekkota
Gekkota

Pleurodonta
Scincoidea
Scincoidea
Scincoidea
Pleurodonta
Pleurodonta
Pleurodonta
Lacertoidea
Scincoidea

Act
Gekkota
Lacertoidea
Lacertoidea
Lacertoidea
Gek

Acrodontia

Bauer 2010 NA
Branch et al. 2011 NA
Baver et al. 2006 NA
ZSL, Monika Bohme NT
Olivier Pauwels CR
de Witte 1933, RMCA, Danny Meirte  NA
Chirio and LeBreton 2007 A
ZSL, Monika Bohme Lc
The Reptile Database DD
Kok 2009 NA
not mapped NA
not mapped DD
Miralles et al. 2016 NA
Brown et al. 2014 CR
Kohler et al. 2009, IUCN vu
Miralles et al. 2016 NA
Andreone and Greer 2002 DD
Kohler et al. 2010 CR
Andreone and Greer 2002 DD
Brown et al. 2014 DD
Crottini etal. 2015 NA
Crottini etal. 2015 NA
Darevsky and Orlov 1997 NA
Glawetal. 2014 NA
Safaei-Mahroo et al. 2016 NA
Linkem and Brown 2013 NA
Linkem and Brown 2013 NA
Meiri 2016 NA
Brown et al. 2010b NA
Linkem and Brown 2013 NA
GBIF, CAS DD
Ferner et al. 1997 vu
Echevarria and Venegas 2015 NA
1UCN DD
Sadlier et a. 2014d NA
Sadlier et al. 2014d NA
Austin et al. 2004 NA
Crottini etal. 2011 DD
Brown et al. 2014 oD
Glawetal. 2010 EN
Tortes-Carvaial et al. 2014, Echevarria NA
vertnet NA
Eifler and Eifler 2014, Garrison etal. 2 VU
Lazell 1964 vu
Kamali and Anderson 2015 NA
Swash and Still 2005 Lo
vertnet Lo
Tortes-Carvajal et al. 2014 NA
Swash and Still 2005 NA
Murphy et al. 2009 NA
vertnet Lo
‘The Reptile Database Lo
Allas of Living Australia NA
Allas of Living Australia CR
Allas of Living Australia NA
Allas of Living Australia NA
1UCN Lc
“Troncoso-Palacios and Esquerre 2014 NA
Daniel Pincheira-Donoso NA
Lobo and Nenda 2015 NA
Corbalan et al. 2016 Lo
Scolaro et al. 2016 NA
Avilaetal. 2011 Lc
Daniel Pincheira-Donoso Lc
Daniel Pincheira-Donoso DD
Daniel Pincheira-Donoso Lc
Marin etal. 2016 NA
Avilaetal. 2011 Lc
Lobo and Nenda 2015 NA
1UCN Lc
Avilaetal. 2014 Lc
Ku ida 2014 NA
Feria-Ortiz and Garcia-Vazquez 2012 NA
Huana Yona. Wana Honafu, Wana Yue NA
Murphy and Jowers 2013 A
GBIF.org Lc
1UCN Lc
Camacho et al. 2016, Vanzolini 19950 NA
not mapped NA
Razzetti et al. 2011 Lo
Al-Safadi 1989 oD
Rosler et al. 2008 Lc
Couper etal. 2010 NA
Garcia-Perez and Yustiz 1995 EN
Mamani et al. 201 NA
Chavez et al. 2011 NA
Barbour and Loveridge 1928 NA
Gans et al. 1965 NA
not mapped oD
Andreone and Greer 2002 CR
Brown etal. 20, wu
Hany et al. 2017 NA
Grismer et al. 20160 NA
Grismer L. pers. comm. NA
Grismer L. pers. comm. NA
Grismer et al. 20160 NA
Haney et al. 2014 NA
Inger and Stuebing 1994 NA
Grismer et al. 20160 NA
i NA

NA

NT

NA

Fernando-Castro Herrera oD
Wang et al. 20160 NA
Sumontha et al. 20120 NA
Khan 2006 NA
Greer 1991 NA
Marizux and Tilbury 2006 CR
Marizux and Tilbury 2006 vu
Branch etal. 2014 CR
Tilbury and Tolley 2015 CR

unknown
NE

decreasing
decreasing

decreasing
decreasing

the species may have been collected twice, but the identity of the 2nd alleged specimen is unclear; Miralles et a. 2016

the IUCN report two specimens - but give no extra details

may be a synonym of P. plica (Marinus Hoogmoed, pers. observation)

type lost in a fire of the museum in Lisbon in 1978



Rhampholeon maspictus
Rhampholeon nebulauctor
Rhampholeon tilburyi
Riama afrania

Riama inanis

Riama rhodogaster
Riama stellae

Riama yumborum
Riolama inopinata
Riolama luridiventris
Riolama uzzelli

Salea gularis

Saltuarius eximius
Saltuarius kateae
Saproscincus saltus
Sarada superba
Sauromalus klauberi
Sceloporus lineatulus

Scincella inconspicua
Scincella macrotis

Scincella przewalskii

Sigaloseps balios

Sitana fusca

Sitana schleichi

Sphaerodactylus becki
Sphaerodactylus bromeliarum
Sphaerodactylus cochranae
Sphaerodactylus elasmorhynchus
Sphaerodactylus epiurus
Sphaerodactylus exsul
Sphaerodactylus gilvitorques
Sphaerodactylus guanajae
Sphaerodactylus lazelli
Sphaerodactylus levinsi

description
description
description
description
description
description
description
description
description
description
description

specimen

description
description

locality

description

locality (Small island)
locality (Small island)
description

specimen

description

specimen

specimen

specimen

specimen

description
description
description

locality (Small sland)
Tocality

locality

specimen

description

locality (Small island)
specimen

description

specimen
Tocality (Small island)

Sphaerodactylus monensis
Sphaerodactylus nycteropus
Sphaerodactylus pacificus
Sphaerodactylus perissodactylius
Sphaerodactylus plummeri
Sphaerodactylus poindexteri
Sphaerodactylus schuberti
Sphaerodactylus siboney
Sphaerodactylus sommeri
Sphaerodactylus williamsi
Sphenomorphus apalpebratus
Sphenomorphus bacboensis
Sphenomorphus buettikoferi
Sphenomorphus capitolythos
Sphenomorphus crassus
Sphenomorphus grandisonae
Sphenomorphus helenae
Sphenomorphus malais
Sphenomorphus modigliani
Sphenomorphus murudensis
Sphenomorphus sananus
Sphenomorphus sheai
Sphenomorphus shelfordi
Sphenomorphus tenuiculus
Sphenomorphus transversus
Sphenomorphus wollastoni
Sphenomorphus zimmeri
Spondylurus anegadae
Spondylurus haitiae
Spondylurus macleani
Spondylurus martinae
Spondylurus monae
Spondylurus monitae
Stenocercus amydrorhytus
Stenocercus chinchaoensis
Stenocercus eunetopsis
Stenocercus haenschi
Stenocercus vitus
Stenocercus johaberfellneri
Stenocercus nigromaculatus
Stenocercus nubicola
Stenocercus pragornatus
Stenocercus tricristatus
Strophurus congoo

microle
‘Takydromus haughtonianus
Takydromus madaensis
‘Takydromus sikkimensis
Tarentola albertschvarti
Tarentola bocagei
Techmarscincus jigurru
Tetradactylus eastwoodae
Tetradactylus udzungwensis
‘Thaumatorhynchus brooksi

‘Trachylepis pendeana
‘Trachylepis vezo
Tribolonotus parkeri
Trioceros kinangopensis

Trioceros ntunte
‘Tropidophorus hangnam
Tropidophorus iniquus.
Tropidophorus latiscutatus

island)
locality (Small island)

specimen
locality (Small island)
description
description
description
description
description

locality

specimen

description

specimen

locality (Small island)
description
description
locality (Small island)
description
description
description
specimen
description
description
Tocality
description
description

imen
description
description

imen
description
locality
specimen
Tocality (Smallisland)
locality

imen
description
specimen
description
Tocality (Smallisland)
specimen
description
Tocality (Smallisland)
description

specimen
description

description

specimen
description

1887 or earlier
1895 o earlier
2002

1894 o earlier
1867 or earlier

1935 or earlier
1923

1937 or earlier
1894 or earlier
1999

1924

2012

before 1900
1890 or earlier
1962

1968
1857-1858
1996
1965
1994
1993
1997

1969
1851 or earlier
2013

1870 or earlier
1990

1924 or earlier
1971

2011
1906 or earlier
2010
2014
2007
1839 or earlier
2001

1994
2009

2001
probably 2004 or 2005
1894

1996

recent
recent
recent
recent
recent
recent
recent

Branch etal. 2014
Branch etal. 2014

Branch etal. 2014

Astedondo and Sanchez-Pacheco 2010
Doan and Schargel 2003

Rivas et al. 2005
Sanchez-Pacheco 2010
Aguirre-Penafiel et al. 2014
Kok 2015

Esqueda et al. 2004

Molina and Senaris 2003
inferred from date of description
Hoskin and Couper 2013
Couper et al. 2008

Conrad Hoskin, pers. comm.
Deepak et al. 2016

Grismer 2002

Grismer 2002

Broadley 1990

inferred from date of description
inferred from date of description
Nguyen et al. 2010

inferred from date of description
inferred from date of description
Bedriaga 1912

Sadlier et al. 2014c

Schleich and Kastle 2002
Schleich and Kastle 2002
Vertnet

Iturriaga and Gonzalez 2015
Vertnet

Thomas 1966

“Thomas and Hedges 1993
Vertnet

inferred from date of description
McCranie and Hedges 2012
Shreve 1968

IUCN

IUCN

“Thomas and Hedges 1988
“Thomas and Hedges 1992
McCranie and Hedges 2013
“Thomas and Hedges 1998
Fong and Diaz 2004
Vertnet
“Thomas and Schwartz 1983
Datta-Roy et al. 2013
reptile database
Lidth de Jeude 1905
Shea and Michels 2008
Inger et al. 2001
Taylor 1962
Cochran 1927
Rendahl 1937
inferted from date of description
Indraneil Das
Kopstein 1926
Nguyen et al. 2013
inferted from date of description
inferted from date of description
Greer and Parker 1971
Boulenger 1914
Baver etal. 2003
Hedges and Conn 2012
Hedges and Conn 2012
Mayer and Lazell 2000
Hedges and Conn 2012
Hedges and Conn 2012
Hedges and Conn 2012
Kohler and Lehr 2015
Venegas et al. 2013
Cadle 1991
Boulenger 1880
Fritts 1972
Kohler and Lehr 2015
rtnet

vertne
Fritts 1972
Fritts 1972
inferred from date of description
Vanderduys 2016
Reptile database
inferred from date of description
Bobrov 2013
Bhupathy etal. 2009
Sprackland and Swinney 1998
Vasconcelos et al. 2012
Alas of living Australia
Hewitt and Methuen 1913
Salvidio et al. 2004
Parker 1924
Ceriaco 2015

ine

Vertnet
Moguard 1906

Sindaco et al. 2012

Sanchez and Probst 2015
Kingdon and Spawls 2010
inferred from date of description
Ineich and Chirio 2004

Ineich and Chirio 2000

281

M
Rittmeyer and Austin 2017
Stipalaetal. 2012

IUCN

Tilbury 1991

Necas et al. 2003
Necas et al. 2005
Chuaynker et al. 2005
Lidth de Jeude 1905
Hikida et al. 2002

Afotropic
Afotropic
Afotropic
Neotropic
Neotropic
Neotropic
Neotropic
Neotropic
Neotropic
Neotropic
Neotropic
Oriental
Australia
Australia
Australia

Oriental

Mozambique
Mozambique
Mozambique
Colombia
Venezuela
Venezuela
Colombia
Ecuador
Venezuela
Venezuela

Santa Catalina Island
Isla Santa Catalina

Benauerua Island. Mozambiaw
South Africa

Bioko

Vietnam

Sulawesi

Great Nicobar Island
China

New Caledonia
Nepal

Nepal

Navassa lsland

Hispaniola: Dorminican Republ
Hispaniola: Haiti

Hisbaniola: Dorminican Republ
Swan Island

Jamaica

Isla de Guanaja

Hispaniola: Haiti

Puerto Rico: Isla Desecheo
Puerto Rico: Isla Monito
Puerto Rico: Isla Mona
Hispaniola: Haiti

Cocos Island

Hispaniola: Dorminican Republ
Hisoaniola: Dorminican Republ
Isla de Utila

Hispaniola: Dorminican Republ

Hispaniola: Haiti
Hispaniola: Haiti
India

Vietnam

Bormeo: Kalimantan
Kai Besar

Bomeo: Sarawak
Thailand

Thailand

Burma

Mentawi Islands: Sipura
Bomeo: Sarawak

Sula Island

Vietnam

Bomeo: Sarawak

Bomeo: Sarawak

Solomon Islands: Bouaainville
Papua New Guinea

Sulawesi

Anecada, British Virain lsland:
Hispaniola: Haiti

British Virain Islands: Carrot F
St. Martin Island: Sint Maarter
Puerto Rico: Mona Island
Puerto Rico: Monito Island
Peru

Brazil

Australia
Tongatepu Island
India

Vietnam
Sikkim

Jamaica

Cape Verde (South Nicolau Is|
Australia

South Africa

Tanzania

Sumatra

Tinhosa Grande islet. Gulf of C
Femando de Noronha Island
Madagascar

Abd el Kuri Island

Europa Island (Strait of Mozan
Lolui Island, Lake Victoria
Brazil ?

Cameroon

Central African Republic
Madagascar

Buka Island

Ke

261
134

Diurnal

Diurnal
Diurnal

Diurnal
NA
Diurnal
Diurnal
Cathemeral

Nocturnal

Diurnal
NA
Diurnal
NA
Diurnal
NA
Nocturnal

Diurnal

N
Nocturnal
NA

Diurnal

Diurnal

NA

NA

Diumnal
A

Arboreal

Arboreal
Fossorial & Terrestrial

Terrestrial
Terrestrial
Terrestrial

NA
NA

Saxicolous
Saxicolous

Fossorial & Terrestrial
Terrestrial

Terrestrial

Terrestrial
Terrestrial
‘Saxicolous&Terrestrial
Arboreal
Saxicolous&Terrestrial
Terrestrial

NA
Terrestrial
Terrestrial

Terrestrial

Arboreal&Terrestrial
Terrestrial
Terrestrial

Terrestrial
Terrestrial

Terrestrial

Terrestrial
NA

Terrestrial
Terrestrial
Terrestrial
NA

NA
NA
Saxicolous
NA
Saxicolous
NA
NA
NA
Saxicolous

Arboreal
Saxicolous&Terrestrial
NA

NA
Saxicolous
Arboreal&Saxicolous
NA

Saxicolous
NA

Arborezl
Terrestrial
Terrestrial
N

Saxicolous
NA

Terrestrial

Arborezl

Saxicolous
Arboreal&Saxicolous&Terresrial
NA

NA
Terrestrial
Saxicolous
NA

Saxicolous
Saxicolous
Saxicolous
Fossorial&Terrestrial
Arborezl

Saxicolous

Chamaeleonidae
Chamaeleonidae
Chamaeleonidae
Gymnophthalmidae
Gymnophthalmidae
Gymnophthalmidae
Gymnophthalmidae
Gymnophthalmidae
Gymnophthalmidae
Gymnophthalmidae
Gymnophthalmidae
Agamidae
Carphodactylidae
Carphodactylidae
Scincidae
Agamidae
Iguanidae
Phrynosomatidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae

‘Sphaerodactylidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae
Scincidae

idae
‘Tropiduridae
‘Tropiduri

Tropiduridae
Tropiduridae
Tropiduridae
Tropiduridae
Tropiduridae
Diplodactylidae
Scincidae

ida
Lacertidae
Lacertidae
Phyllodactylidae
Phyllodactylidae
Scincidae
Gerthosauridae
Gerthosauridae
Agamidae

Chamaeleonidae
Chamaeleonidae
Chamaeleonidae
Chamaeleonidae
Chamaeleonidae
Scincidae
Scincidae
Scincidae

Acrodontia
Acrodontia
Acrodontia
Lacertoidea
Lacertoidea
Lacertoidea
Lacertoidea
Lacertoidea
Lacertoidea
Lacertoidea
Lacertoidea
Acrodontia
Gekkota
Gekkota
Scincoidea
Acrodontia
Pleurodonta
Pleurodonta

Scincoidea
Scincoidea
Scincoidea
Scincoidea
Scincoidea
Scincoidea
Scincoidea

coidea
Scincoidea
Scincoidea

Pleurodonta
Gekkota

Scincoidea
Lacertoidea

Scincoidea
Scincoidea
Scincoidea
Acrodontia
Scincoidea

Scincoidea

Branch et al. 2014
Branch et al. 2014

Branch et al. 2014

Arredondo and Sanchez-Pacheco 2010
Doan and Schargel 2003

Rivas et al. 2005

Sanchez-Pacheco 2010
Agirre-Penafiel et al. 2014

Kok 2015

Esqueda et al. 2004

1UCN

not mapped

Hoskin and Couper 2013

Couper et al. 20080

Allas of Living Australia, QM

Deepak et al. 20162

Downs and Wirminghaus 1997
Bates etal. 2014

Olivier Pauvels

Nguyen et al. 2010

‘The Reptile Database
Indraneil Das

Yuezhao Wang

Sadlier et al. 2014c

Schleich and Kastle 1998
Schleich and Kastle 2002
Schwartz and Henderson 1991, Powell
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