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Abstract.—We studied diet and food niche relationships among sympatric lizards in two areas in Jordan using 
stomach contents.  We found that 77 stomachs from six species in the eastern deserts and 45 stomachs from three 
species in the western highlands resulted in 2,478 and 1,935 prey items, respectively.  Stomachs from the eastern 
desert contained 1–216 prey items with an average of 31.5 items (median = 16) and 1–329 prey items with an 
average of 43.0 (median = 13) from the western highlands.  The lizards were primarily insectivorous, with ants 
and beetles making up the highest percentages.  Additionally, we identified a snake (Eirenis rothii), a freshwater 
fish, and four smaller lizards in the prey remains.  The results showed similar niche breadths and high food-niche 
overlap values, especially among the agamid lizards, suggesting that some opportunistic feeding habits are likely 
influenced by prey availability and similar foraging strategies.  Based on similar niche breadths and high food-
niche overlap values, we believe that interspecific competition is an important factor in organizing these lizard 
assemblages.  Therefore, habitat segregation and different hunting strategies may likely occur among these species 
and allow for species coexistence in these areas.
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intRoDuction

 The organization of natural communities is a central 
question in field ecology (Strong et al. 1984).  Food, 
space, and time are the principal factors that determine 
the trophic niche of a species and organize assemblages 
of sympatric species (Pianka 1969; Schoener 1974).  
Morphological characteristics mediate the pattern 
of resource partitioning and determine the role of 
microhabitat selection (Ortega et al. 1982).
 Diversity and resource partitioning in lizard 
assemblages has been studied in several deserts of the 
world (Pianka 1973, 1986).  Many studies have dealt 
with the ecological structure of lizard communities 
(e.g., Pianka 1975; Pianka and Huey 1978; Pianka et 
al. 1979; Toft 1985; Shenbrot et al. 1991); however, the 
data for Palaearctic deserts are scarce, except for some 
localized studies from the eastern Mediterranean, the 
Arabian Peninsula, and North Africa (e.g., Arnold 1984; 
Shenbrot and Krasnov 1997; Attum et al. 2004; Rifai 
et al. 2005; Rouag et al. 2007).  Lizards are one of the 
most diversified and successful groups of vertebrates 
inhabiting these hot deserts and contribute highly to 
the local and regional biodiversity (Pianka 1986; Roll 

et al. 2017).  Dietary studies of reptiles are crucial for 
understanding life-history traits, niche relationships, 
competitive processes, predator–prey and trophic 
interactions, and even energy fluxes within ecosystems 
(Pianka 1986; Luiselli and Amori 2016).  
 The diets of lizard species may reflect their foraging 
modes and preferred microhabitats (Schoener 1971; 
Pianka 1973).  Most species are mainly sit-and-wait 
foragers that rely on visual scanning (MacArthur and 
Pianka 1966; Schoener 1971; Pianka 1973; Arnold 
1984).  This mode of passive foraging is common 
in members of the family Agamidae, many of which 
feed mostly on ground-dwelling insects (Herrel et al. 
1998; Ibrahim and El-Naggar 2013).  Agamids usually 
remain motionless, elevate their bodies, and raise their 
heads while scanning their surroundings until a prey is 
spotted.  The open, flat deserts or rocky terrains they 
occupy provide an ideal setting for this foraging mode.  
Other lizards, such as lacertids (the fringe-toed lizards, 
Acanthodactylus spp., and desert lizards, Mesalina spp.) 
and skinks (e.g., the Orange-tailed Skink, Eumeces 
schneideri) are active hunters feeding on larger 
percentages of beetles, orthopterans, and other flying 
and plant-dwelling insects (Arnold 1984; Perry et al. 
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1990; Cooper 1999; Cooper et al. 2000).  Large species 
of Acanthodactylus walk jerkily over the substrate, 
touching the ground regularly with their snout detecting 
scents with their tongue to find prey (Arnold 1984).  The 
habitats that they occupy include extensive vegetation 
cover and provide considerable prey diversity (Arnold 
1984).
 The lizard fauna of Jordan consists of 56 species and 
subspecies belonging to eight families.  The families 
Lacertidae (represented by 17 species) and Agamidae 
(represented by 12 species) are the most numerous in 
terms of species diversity (Disi et al. 2001; Disi 2011).  
Members of these families occur in a variety of habitats, 
including sand dunes, rocky terrains, and flat deserts 
(Disi et al. 2001).  The lizard fauna of Jordan is diverse 
and forms an important component of the biodiversity 
in arid zones; however, ecological aspects of lizard 
communities in the region remain little known.  We 
examined the dietary and niche relationships in two 
lizard assemblages through a comparative analysis 

of species diets.  We aimed to determine the diet 
composition for each lizard and the importance of food 
partitioning in organizing these lizard assemblages.

mateRials anD methoDs

 We collected diet data from 122 lizard specimens.  We 
obtained specimens from the Herpetological Collections 
of the Biological Sciences Department, University of 
Jordan in Amman.  The lizards were captured during 
systematic, country-wide surveys (Disi et al. 1999; 
2001; Disi 2011; Modry et al. 2004).  Six lizard species 
(Fig. 1) comprised two assemblages from the eastern 
desert and the western highlands of Jordan (Fig. 2).  
The eastern desert of Jordan lies within the Saharo-
Arabian biogeographical region and covers over 70% 
of the total area of the country with elevations ranging 
between 100–800 m.  The area is characterized by arid 
and semiarid open areas and wadi beds dominated by 
Hammada (Hammada salicornicum), Lavender Cotton 

FiguRe 1.  Six of the lizards included in the study in their natural habitats in Jordan.  (A) Bosk’s Fringe-toed Lizard (Acanthodactylus 
boskianus).  (B) Orange-tailed Skink (Eumeces schneideri).  (C) Starred Agama (Stellagama stellio).  (D) Pale Agama (Trapelus agnetae).  
(E) Persian Agama (Trapelus persicus). (F) Sinai Agama (Pseudotrapelus sinaitus).  (Photographed by Mohammad Abu Baker).
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(Achillea fragrantissima), White Wormwood (Artemisia 
sieberi) and milk vetch (Astragalus spp.).  The substrate 
consists of pebble, gravel, hamada (flat, gravely desert), 
saline, and sandy soils.  The western highlands lie within 
the Mediterranean and Irano-Turanian biogeographical 
regions.  These mountain ranges consist of forested 
vegetation at the highest elevations (700–1,500 m) 
surrounded by a narrow strip of dry to semi-dry habitats 
(400–700 m).  Rocky, forested vegetation (Phoenician 
Juniper, Juniperus phoenicea, Atlantic Pistachio, 
Pistacia atlantica, Aleppo Pine, Pinus halepensis, and 
oak, Quercus spp.) occurs at the core with terra rosa (red 
Mediterranean soil), sandy, and sandy-loamy soil types.  
The surrounding vegetation is dominated by the Jointed 
Anabasis (Anabasis articulata), Artemisia sieberi, Spiny 
Milk-Vetch (Astragulus spinosum), and White Broom 
(Retama raetam) with a thin layer of surface soil.
 For the eastern desert assemblage, we checked 
stomach contents from 16 Acanthodactylus spp., three 
Eumeces schneideri, 10 Sinai Agama (Pseudotrapelus 
sinaitus), 12 Starred Agama (Stellagama stellio), 28 
Pale Agama (Trapelus agnetae), and eight Persian 
Agama (Trapelus persicus).  For the western highlands 
assemblage, we checked seven Eumeces schneideri, 10 
Pseudotrapelus sinaitus, and 28 Stellagama stellio.  We 
included three species of Acanthodactylus (12 Bosk’s 
Fringe-toed Lizards, A. boskianus, two Giant Fringe-
toed Lizards, A. grandis, and two Fringe-toed Sand 
Lizards, A. schmidti), all very similar in morphology 
and ecology, in a single group due to the low number of 
specimens (see Arnold 1984; Al-Johany and Spellerberg 
1989; Perry et al. 1990; Disi et al. 2001).  We analyzed 
77 stomachs from the eastern desert and 45 stomachs 
from the western highlands assemblages.

 We analyzed diet composition in accordance with 
standard techniques for reptiles (see Luiselli and Amori 
2016).  We removed, sorted, and examined stomach 
contents using a stereoscopic microscope.  We identified 
prey items to the family level (see Appendix 1, 2) but we 
analyzed them in terms of order except for Formicidae 
(Table 1, Appendix 3).  Most items were fragmented, 
so it was difficult to obtain volumetric measures.  Thus, 
we represented diet composition for each species 
as abundance (n) and frequency of occurrence (%).  
Abundance is represented by the number of items in 
each prey category and the corresponding percentage 
(number of items in each prey category/total number of 
items × 100).  We estimated frequency of occurrence by 
dividing the percentage of stomachs containing a prey 
category / total number of stomachs analyzed × 100.  
We used the percentage of stomachs containing a prey 
category as an estimate of prey selection and to control 
for variation in number of lizards examined. 
 We calculated Trophic Niche Breadth using the 
Simpson Diversity Index (Simpson 1949), Bs:

We also used the standardized form of Levins (Levins 
1968), BL:

In both equations, Pi is the relative representation of the 
ith prey category in the sample.
To investigate the presence of nonrandom patterns 
in trophic niche overlap, we used the Niche Overlap 
Module of EcoSim (www.garyentsminger.com/ecosim/
index.htm).  The data consisted of a matrix in which 
each species is a row and each prey category is a 
column.  Entries in the matrix represent the abundance 
of prey categories in each species and the percentage of 
stomachs containing a prey category in a second run.  
The matrix is reshuffled to produce random patterns 
that would be expected in the absence of competitive 
interactions.

We used the Niche Overlap Index, Ojk (Pianka 1973), 
at 1,000 iterations to calculate a separate index for each 
species pair within each lizard assemblage:

where 0jk is niche overlap between species j and species 
k, Pij is the proportion of prey item i used by species j, 
and Pik is the proportion of prey item i used by species 
k.  The niche overlap module varies from 0 (no overlap) 

FiguRe 2.  Map of Jordan showing the two areas from which the 
lizards were collected.
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to 1 (complete overlap).  To test for differences in 
diet composition between lizard species, we used the 
Kruskal-Wallis test using the number of prey items 
consumed from every prey category.  We used the 
Mann-Whitney U test to compare diets of lizard species 
that occurred in the two study areas.

Results

 We found that 122 stomachs contained 2,478 and 
1,935 total prey items, respectively.  Stomachs from 
the eastern desert contained 1–216 prey items with an 
average of 31.5 items (median = 16) and 1–329 prey 
items with an average of 43.0 (median = 13) from 
the western highlands.  The lizards were primarily 
insectivorous.  Ants (Hymenoptera: Formicidae) 
were the most abundant prey, followed by beetles 
(Coleoptera) and termites (Isoptera; Table 1, Appendices 
1–3).  Additionally, we found one case of ophiophagy 
(Stellagama stellio preying on a snake, Roth’s Dwarf 
Racer, Eirenis rothii), a freshwater fish found in Eumeces 
schneideri, and four smaller lizards (two desert lizards, 
Mesalina sp. found in Trapelus agnetae and T. persicus, 
and a young Eumeces schneideri and Pseudotrapelus 
sinaitus recovered within two P. sinaitus) among the 
prey remains.  We only found plant remains (seeds) in 
Trapelus persicus.
 Within the desert assemblage, no significant 
differences existed between the dietary composition of 
the six lizard taxa (percentages of dietary composition 

between lizards: H = 2.91, df = 5, P = 0.713; percentages 
of stomachs containing each prey category between 
lizards: H = 3.45, df = 5, P = 0.631).  Members of 
family Agamidae and genus Acanthodactylus consumed 
mostly ants, termites, then beetles, whereas the 
skink, Eumeces schneideri, consumed mostly beetles 
then moths.  Similarly, no significant differences 
were found within the dietary composition of the 
western highlands assemblage (percentages of dietary 
composition between lizards: H = 0.72, df = 2, P = 
0.697; percentages of stomachs containing each prey 
category between lizards: H = 0.20, df = 2, P = 0.903).  
Members of the family Agamidae consumed mostly ants 
and beetles, then termites, whereas the skink, Eumeces 
schneideri, preferred beetles, moths, then grasshoppers.  
In terms of percentages of stomachs containing a 
given prey category, the diet of the agamids was 
dominated by Hymenoptera (70–85% of the examined 
lizards), followed by Coleoptera (50–70%), Orthoptera 
(25–40%), and Arachnida (7–25%).  Hymenoptera 
and Coleoptera were found equally in 75% of the 
examined Acanthodactylus lizards, and the diets of 
Eumeces schneideri contained Coleoptera (about 
67%), Orthoptera (about 33%), and Lepidoptera (about 
33%). Eumeces schneideri, Stellagama stellio, and 
Pseudotrapelus sinaitus occurred in both assemblages 
and exhibited no significant difference in their diet 
composition between the two assemblages (U = 52.50, 
df = 1, P = 0.208; U = 74.00, df = 1, P = 0.906; U = 
84.00, df = 1, P = 0.476, respectively). 

Eumeces schneideri Stellagama stellio Pseudotrapelus sinaitus

Food item n % % stomachs n % % stomachs n % % stomachs

Arachnida 1 2.63 14.29 2 0.18 7.14 5 0.66 40.00

Hemiptera 1 2.63 14.29 4 0.35 14.29 0 0.00 0.00

Lepidoptera 11 28.95 14.29 7 0.62 21.43 2 0.26 10.00

Hymenoptera 0 0.00 0.00 1042 91.81 82.14 701 91.99 100.00

Orthoptera 7 18.42 57.14 7 0.62 21.43 7 0.92 20.00

Blattodea 0 0.00 0.00 13 1.15 7.14 29 3.81 30.00

Diptera 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

Dermaptera 1 2.63 14.29 0 0.00 0.00 0 0.00 0.00

Coleoptera 16 42.11 85.71 59 5.20 75.00 16 2.10 60.00

Isopoda 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

seeds 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

vertebrate 1 2.63 14.29 1 0.09 3.57 2 0.26 20.00

Total no. of prey items 38 100.00 1135 100.00 762 100.00

BS 3.36 1.18 1.18

BL 0.236 0.018 0.018

table 1.  Diet composition and food niche breadths based on food items (n) found in stomachs of seven Orange-tailed Skinks (Eumeces 
schneideri), 28 Starred Agamas (Stellagama stellio), and 10 Sinai Agamas (Pseudotrapelus sinaitus) from the western highlands of 
Jordan.  The acronyms are BS = Simpson’s Diversity Index and BL = Levin’s Standardized Diversity Index).
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 The values of niche breadth were rather low for all 
species (Table 1, Appendix 3).  The Bs values for the 
eastern desert assemblage ranged between 1.33 and 
2.28 with species ranking from lowest to highest Bs as 
follows: Trapelus agnetae, Trapelus persicus, Eumeces 
schneideri, Stellagama stellio, Pseudotrapelus sinaitus, 
and Acanthodactylus sp., whereas in the western 
highlands assemblage, the values ranged between 1.18 
and 3.36, and the species ranked as follows: Stellagama 
stellio, Pseudotrapelus sinaitus, and Eumeces 
schneideri.  In this assemblage, Eumeces schneideri 
exhibited the most diverse diet.  The estimated values 
of food niche overlap among lizard species within both 
assemblages were rather high, except for E. schneideri 
(Table 2).  Acanthodactylus sp. also exhibited high niche 
overlap with the three agamids (Table 2).  Among the 
agamids, niche overlap ranged between 0.88 and 0.981 
in the eastern desert and was 0.999 between S. stellio and 
P. sinaitus in the western highlands. Conversely, the diet 
of E. schneideri was different from its coexisting species 
in both habitats, niche overlap values ranged between 
0.003 and 0.102 in the eastern desert assemblage and 
0.023 and 0.050 in the western highlands assemblage.

Discussion

 The diet of the lizards included in our study were largely 
or entirely comprised of arthropods, with smaller insects 
(ants and termites) making up the highest percentages, 
especially for members of the family Agamidae.  These 
prey items are small and provide little energy, yet they 
are common and easily obtained, which can reduce the 
energy costs of pursuit (Schoener 1971).  Although ants 
were well represented in terms of abundance compared 
to other prey groups, ants were relatively less well 
represented in the stomachs of the examined lizards.  
Larger prey such as Coleoptera and Orthoptera were 
represented in up to 75% in the examined stomachs of 
agamids (Pseudotrapelus sinaitus, Stellagama stellio, 
Trapelus agnetae, T. persicus) and Acanthodactylus.
 Similar results were previously reported in Agama 
sp., Laudakia (Stellagama) sp., Acanthodactylus sp. 

(Arnold 1984; Robson and Lambert 1980; Pérez-
Mellado 1992; Ibrahim and El-Naggar 2013).  The 
diet of A. boskianus has been described in desert 
populations, where the volumetric importance of 
Orthoptera exceeded that of Formicidae (Robson and 
Lambert 1980).  Eumeces schneideri on the other hand 
relied on larger prey and had the most diverse diet, with 
Coleoptera, Lepidoptera, and Orthoptera on the menu.  
Stellagama stellio and Pseudotrapelus sinaitus are 
sympatric species of agamid lizards that share the same 
rocky habitats; however, the two species differ in the use 
of microhabitats.  Pseudotrapelus sinaitus spends more 
time exposed on the rocks for thermoregulation and 
social communication (Norfolk et al. 2010).  Stellagama 
stellio is a largest of the agamids in our study and is 
an omnivorous lizard, feeding on insects and other 
arthropods, gastropods, flowers, buds, and leaves.  It 
also has been reported to enhance its diet with occasional 
vertebrate prey like mice, lizards, and there even is a 
record of ophiophagy on a small snake, the European 
Blind Snake (Xerotyphlops vermicularis; Karameta et 
al. 2015), as well as the European Bee-eater (Merops 
apiaster) eggs and House Sparrow (Passer domesticus) 
chicks (Kopan and Yom-Tov 1982; Lo Cascio et al. 
2001).

In our study, we recovered remains of vertebrate prey 
items on six occasions, of which Stellagama stellio 
preying on the snake Eirenis rothii is noteworthy as a 
second record of ophiophagy (E. rothii is a common 
small colubrid that reaches up to 300 mm in length and 
weighs 2.4 g on average; Shai Meiri, pers. comm.).  All 
three other agamids preyed on smaller lizards, including 
a case of cannibalism by Pseudotrapelus sinaitus.  A 
freshwater fish was also found in an Eumeces schneideri 
stomach that came from Wadi Shuaeib, a wadi system 
with a stream, a dam, and agricultural farms.  Energy-
rich prey items, such as insects (primarily Coleoptera, 
Lepidoptera, and Orthoptera), gastropods, and arachnids, 
in addition to earthworms, leeches, crustaceans, and 
fish were similarly recovered from the Chinese Skink 
(Eumeces chinensis; Chen and Jiang 2006).
 Desert habitats are characterized by low and 
unpredictable productivity (Pianka 1986).  The main 
insectivorous resources for lizards are ants and termites, 
with both prey groups found in clumped distributions 
in nests or along trails.  It is common for Formicidae, 
Isoptera, and Coleoptera to be the main prey in desert 
ecosystems (Pianka 1986).  Low values for diversity 
indices indicate limited variety of the taxonomic 
composition of the diet.  This is likely due to the low 
resource availability in desert habitats.  Other prey 
items (Orthoptera, Lepidoptera, Arachnida) may be 
taken by active foraging lizards.  Lizards of the genus 
Acanthodactylus exhibit a foraging behavior of rapid 
runs from one bush to another, taking prey near bushes, 

E. 
schneideri

S. 
stellio

P. 
sinaitus

T. 
agnetae

T. 
persicus

Acanthodactylus 0.211 0.839 0.987 0.962 0.931

E. schneideri 0.069 0.102 0.031 0.038

S. stellio 0.831 0.889 0.88

P. sinaitus 0.947 0.906

T. agnetae 0.981

table 2.  Food niche overlap values among fringe-toed lizards 
(Acanthodactylus spp.), Orange-tailed Skinks (Eumeces 
schneideri), Starred Agamas (Stellagama stellio), Pale Agamas 
(Trapelus agnetae), Sinai Agamas (Pseudotrapelus sinaitus), and 
Persian Agamas (Trapelus persicus) from the lizard assemblage of 
the eastern desert of Jordan.
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and then running again through open areas (Arnold 
1984).  The energetic costs of this foraging behavior 
would be high for these lizards; hence, more profitable 
prey are required for survival. 
 The estimated values of food niche overlap among 
lizard species within both assemblages were rather high, 
except for E. schneideri.  This suggests high overlap in 
the taxonomic composition of the diets in coexisting 
members of the family Agamidae in both habitats.  The 
similar niche breadths and high food-niche overlap 
values (especially among the agamid lizards) suggest 
some opportunistic feeding habits by most species.  
These are likely influenced by prey availability and 
the foraging strategies for each species.  We believe 
that interspecific competition is an important factor 
in organizing these lizard assemblages.  We think that 
coexistence among species is maintained to a large 
degree by microhabitat segregation and the different 
foraging strategies employed by these species.  Sympatric 
lizards are known to partition spatial resources in a 
wide variety of habitats and climatic conditions (Pianka 
1966; Western 1974; Huey and Pianka 1977; Barbault 
and Maury 1981; Shenbrot and Krasnov 1997).  We did 
not determine relative prey volume when calculating 
niche breadths because it tends to over-emphasize small 
prey, such as ants compared larger prey items such 
as beetles and orthopterans.  This omission may have 
resulted in deficiencies in details when comparing the 
results between species, though.  Unfortunately, this was 
unavoidable considering the ethical issue of sacrificing 
many individuals of reptile species that are in decline 
(Modry et al. 2004; Cox et al. 2012; Böhm et al. 2013).  
Future investigations that would be useful to determine 
spatial and temporal niche axes of lizard assemblages 
would be to study microhabitat partitioning, as well as 
comparisons of diel and seasonal activity patterns, prey 
availability, prey volumes, and home ranges among the 
lizard species.
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Acanthodactylus 
sp.

Eumeces 
schneideri

Stellagama 
stellio

Pseudotrapelus 
sinaitus

Trapelus 
agnetae

Trapelus 
persicus

Arachnida

   Solifuga (Camel spiders) 1 0 0 1 1 0

   Araneae (Spiders) 3 0 2 1 1 0

   Scorpiones 0 0 0 0 0 2

Hemiptera

   Cicadellidae 0 0 0 0 2 0

   Pentatomidae 0 0 7 0 32 0

   Unidentified Hemiptera 2 0 0 3 0 0

Lepidoptera

   Noctuidae (Moths) 0 0 0 0 6 0

   Lepidoptera larvae 5 2 0 0 1 0

   Unidentified Lepidoptera 0 0 1 1 0 0

Hymenoptera

   Ichneumonidae 0 0 5 0 0 0

   Pompilidae 0 0 0 0 1 1

   Sphecidae 0 0 0 0 1 0

   Chrysididae 0 0 0 1 0 0

   Unidentified wasp or bee 2 0 11 6 12 4

Formicidae 128 0 373 112 1093 125

Orthoptera

   Acrididea (Grasshoppers) 0 1 2 4 4 1

   Tettigoniidae (Bush crickets) 0 0 1 0 0 0

   Orthoptera egg or larvae 0 0 196 0 0 0

Blattodea

   Blattidae (Cockroaches) 0 0 1 0 0 0

Isoptera (Termites) 39 0 0 51 94 1

Diptera 1 0 4 0 1 0

Dermaptera 0 0 0 0 0 0

Coleoptera

   Buprestidae 0 2 1 0 0 0

   Tenebrionidae 20 3 7 9 24 3

   Carabidae 1 0 0 0 1 0

   Curculionidae 0 0 1 1 1 0

   Scarabaeidae 0 5 0 1 0 0

   glaphyridae 0 0 0 0 0 0

   Meloidae 0 0 1 0 0 0

   Unidentified Coleoptera 0 0 1 2 5 2

   Unidentified Coleopteran larvae 8 0 0 0 2 0

Isopoda

Sowbugs 0 0 0 1 0 0

Seeds 0 0 0 0 0 23

Small vertebrates 0 0 0 0 1 1

Total no. of prey items 210 13 614 194 1283 163

appenDix 1. Prey items found in the stomachs of fringe-toed lizards (Acanthodactylus spp.), Orange-tailed Skinks 
(Eumeces schneideri), Starred Agamas (Stellagama stellio), Sinai Agamas (Pseudotrapelus sinaitus), Pale Agamas 
(Trapelus agnetae), and Persian Agamas (Trapelus persicus) from the eastern deserts of Jordan.
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Eumeces schneideri Stellagama stellio Pseudotrapelus sinaitus

Arachnida

Solifuga (Camel spiders) 0 1 1

Acarina (Ticks) 0 0 2

Araneae (Spiders) 1 1 0

Scorpiones 0 0 2

Hemiptera

Cicadellidae 0 1 0

Rhopalidae 0 1 0

Pentatomidae 0 2 0

Unidentified Hemiptera 1 0 0

Lepidoptera

Noctuidae (Moths) 9 1 0

Lepidoptera larvae 2 5 2

Unidentified Lepidoptera 0 1 0

Hymenoptera

Unidentified wasp or bee 0 37 20

Unidentified Formicidae 0 1005 681

Orthoptera

Acrididea (Grasshoppers) 3 6 1

Gryllidae (Crickets) 1 0 0

Tettigoniidae (Bush crickets) 0 1 0

Orthoptera egg or larvae 3 0 6

Blattodea

Blattidae (Cockroaches) 0 1 0

Isoptera (Termites) 0 12 29

Dermaptera 1 0 0

Coleoptera

Buprestidae 0 1 1

Tenebrionidae 1 22 11

Carabidae 1 0 0

Coccinellidae 0 4 1

Chrysomelidae 0 5 0

Curculionidae 0 2 0

Scarabaeidae 0 13 0

Glaphyridae 1 7 0

Unidentified Coleoptera 12 2 2

Coleoptera larvae 1 3 1

Small vertebrates 1 1 2

Total no. of prey items 38 1135 762

appenDix 2. Prey items found in the stomachs of Orange-tailed Skinks (Eumeces schneideri), Starred Agamas (Stellagama 
stellio), and Sinai Agamas (Pseudotrapelus sinaitus) from the western highlands of Jordan.
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