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ABSTRACT: The two-fingered skink, Chalcides mauritanicus, is a fossorial species from 

North Africa, where it has only be found at a few localities in sandy sea shores. Virtually nothing 

is known about its ecology. For the first time, we report here the occurrence of an apparently 

large and well-preserved population of C. mauritanicus at the Chafarinas Islands (NW Africa). In 

addition, we study some aspects of the morphology and ecology (microhabitat, soil and diet 

selection) of this skink. Adult females were larger than males but had heads of similar size. In 

this population, we found an equilibrated sex-ratio. Adults showed a very high frequency of 

regenerated tails, suggesting a high predation pressure. Skinks were restricted to a small area of 

Congreso Island where, far from sea-shore, they selected sandy microhabitats far from the. These 

microhabitats were characterized by higher cover at the substrate level of bare soil and medium 

rocks, lower cover of leaf litter and grass, and more sparse subarboreal vegetation than available 

microhabitats. Soils occupied by skinks had a higher proportion of sand, and lower proportion of 

gravel, silt and clay, resulting in a much lower soil compaction, than most soils of the island. The 

bulk of the diet of C. mauritanicus was made by small beetle larvae, which were consumed in 

higher proportion than expected by their availability. 
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Among the most characteristic reptile species of North Africa, there are around 24 skink species 

belonging to the genus Chalcides (Squamata, Scincidae), most of which occur in Morocco and 

surrounding areas, although the genus extends across northern Africa, Canary Islands, western 

Asia and southern Europe (Bons & Geniez 1996; Carranza et al. 2008). Some of these skink 

species are common and widespread, but many others have restricted distributions and even have 

been recorded on a few occasions, at a few localities. Therefore, the available information about 

these skinks is rather scarce (Bons & Geniez 1996). This lack of knowledge may be due not only 

to presumed low population densities but also to the semifossorial or fossorial habits of some of 

these species that, consequently, are difficult to observe. 

The two-fingered skink Chalcides mauritanicus (Duméril & Bibron, 1839) is a poorly 

known fossorial species from North Africa. It is a small sized skink, with a very elongated body 

and strongly reduced limbs. It has only two fingers in the forelimbs and three toes in the hind 

limbs (Caputo et al. 1995; Mateo et al. 1995). Dorsal coloration is yellowish or grey-brownish, 

with dorsal diffuse stripes formed by small black dots. Body sides have a lateral dark band with 

large dots, and the vent is grey with small black dots sparsely distributed. Tail is long and 

typically red in juveniles. Based on mitochondrial DNA analyses, C. mauritanicus is placed as a 

basal species in the clade of grass-swimming Chalcides, from where it split apart 9.9 million 

years ago (Carranza et al. 2008). It is a fossorial, coastal, lowland skink, found under rocks or 

dead wood in dunes and sandy sea shores (Mellado et al. 1987; Bons & Geniez 1996). The 

known distribution of C. mauritanicus is limited to few localities in a very small coastal area of 

North Africa. It is found at low abundance along the sandy coast of north-west Algeria, between 

Oran (35°41’N, 0°37’W) and Ghazouat (35°05’N, 1°50’W). In Morocco it has only been found 

in Ras el Ma (35°08’N, 2°25’W), near the mouth of the Moulouya river, in Saidia (35°07’N, 

2°21’W), and between Beni Enzar (35°16’N, 2°56’W) and Nador (35°10’N, 2°55’W). This 

species was also recorded once in Melilla (35°17’N, 2°57’W) (Doumergue 1901; Mellado et al. 

1987; Mateo et al. 1995, 2009; Bons & Geniez 1996, Fahd et al. 2002). This species is 

considered “Endangered” by the IUCN, because its extent of occurrence is less than 5,000 km2, 

its distribution is severely fragmented, and there is continuing decline in the extent and quality of 

its coastal habitat (Mateo et al. 2009).  

This skink has been found only occasionally and always in low numbers. This fact could 

explain the little amount of attention it has received and why nothing is virtually known about its 
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ecology and life history traits. For the first time, we report here the occurrence of a population of 

C. mauritanicus at Chafarinas Islands (NW Africa). This population had been overlooked for 

many years, in spite of several herpetological surveys (Mateo 1991; García-Roa et al. 2014). In 

this work, we also studied some aspects of morphology and ecology of this skink. We specifically 

described: 1) its distribution and general aspects of the island area where we found skinks, 2) 

biometrical data of males, females and juveniles (which could not be sexed), and the population 

structure, 3) vegetation, rock cover and physical characteristics of soils occupied by skinks, 

comparing them with habitat availability, and 4) the diet estudied from faecal pellets obtained 

from living individuals. The diet is compared with invertebrate availability in those microhabitats 

occupied by skinks. 

 

MATERIALS AND METHODS 
 

Study area and sampling procedures 

 

We conducted field work during two weeks in March 2014 (spring) at the Chafarinas Islands 

(Spain), a small archipelago located in the southwestern area of the Mediterranean Sea (35°11’N, 

2°25’W). These islands are located 4.6 km off northern Moroccan coast (Ras el Ma, Morocco) 

and 50 km to the east of the Spanish city of Melilla. It consists of three small islands: Congreso, 

Isabel II (the only inhabited by men), and Rey Francisco. Congreso (25.6 ha) is the only known 

island with a present day population of C. mauritanicus (see below). Vegetation is dominated by 

plants adapted to salinity and drought (i.e., the average annual precipitation is 300 mm), such as 

species of Salsola, Lycium and Suaeda genera. Soils are scarcely developed. They are mainly 

Entisols, having an A horizon directly on the rock or unconsolidated parent material; and 

Inceptisols, more developed than entisols, and having an incipient subsurface (“cambic”) horizon 

(Clemente et al. 1999; García et al. 2002; García 2005).  

We searched for buried skinks, during the day between 07:00 and 12:00 (GMT), either 

lifting stones or gently excavating with hands in sandy areas. Skinks were captured by hand. 

After measurements, all skinks were released at their exact point of capture in less than five min. 

To minimize the probability that the same individuals were captured twice, we sampled once 

each area. 
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Habitat and soil characteristics 

 

To characterize the microhabitat occupied by skinks, we made four transects of 1 m in length, to 

the four cardinal orientations starting from the point where each individual was first located. We 

used a scored stick standing vertically at 16 sampling points (four points in 25 cm intervals of 

each transect), and we recorded the contacts with the stick at ground level of ‘bare soil’, ‘leaf 

litter’, ‘grass’, classifying rocks according to their size as ‘small rocks’ (5-20 cm), ‘medium 

rocks’ (20-60 cm) or ‘large rocks’ (> 60 cm). We also recorded plant contacts above the surface 

with the stick and the type of vegetation: ‘herbaceous’, or woody bushes (‘Salsola’ or ‘Lycium’). 

We calculated the percentage of cover (i.e. % of contacts) of each habitat variable in the area 

surrounding each skink (for a similar sampling methodology see Martín & López 2002). 

 We used a hand penetrometer (Eijkelkamp Co., Em Giesbeek, The Netherlands) (Herrick 

& Jones 2002) to measure ‘soil compaction’ at ten random points close to the central point and 

calculated an average value for each site. Then, we took a bulked soil sample (around 300 g) 

between the surface and 10 cm depth. Later, in the laboratory, we determined by using sieving 

and the Bouyoucos hydrometer method the percentage of the different soil particles: ‘gravel’ (2-

60 mm), ‘sand’ (2-0.05 mm), ‘silt’ (0.05-0.002 mm) and ‘clay’ (< 0.002 mm) (for details see 

Dane & Topp 2002). 

Microhabitat and soil availability were estimated along a series of random transects 

covering the whole Congreso Island. A sample was taken every 25 m, choosing the nearest stone 

to a given transect point as the centre of the sampling area. Then, we followed the same 

procedure as when encountering skinks to measure habitat and soil variables. 

 Original variables expressed as percentages were subjected to angular transformation; the 

remainder variables, were logarithmically transformed to ensure normality. We used General 

Lineal Models (GLMs) to analyze whether the microhabitat and soil characteristics differed 

between sites available and used by skinks. We applied a FDR (False Discovery Rate) tablewise 

correction to control for Type I error inflation (Hochberg & Benjamini 2000; García 2003, 2004).  

 



- 5 - 

Biometrical measurements 

 

Using an electronic portable balance, we measured body mass (to the nearest 0.01 g) of each 

individual after collecting the faecal samples (see below) to avoid confounding effects. We 

employed a metallic ruler, to the nearest 1 mm, to measure the ‘snout-to-vent length’ (SVL), 

from the tip of the snout to the cloacal flap, ‘tail length’, and the ‘trunk length’, between the 

forelimbs and the hind limbs. We used a digital camera (Canon EOS 40D) with a macro lens 

(Canon EF 100mm f/2.8L IS USM) and a ring flash speedlite (Canon Macro Ring Lite MR-

14EX) to take digital pictures of the head in dorsal, lateral and ventral views, using a graduated 

scale as a reference. Later, we measured head dimensions, to the nearest 0.1 mm, from an 

enlarged picture in a computer screen. We measured ‘head length’, as the distance between the 

tip of the snout and the posterior side of the parietal scales, ‘head width’ , as the greatest distance 

between the external sides of the parietal scales, and ‘head height’, as the greatest distance from 

the highest portion of the head to the bottom of the lower jaw. We determined the sexes of adult 

skinks by examining the cloaca and carefully everting the hemipenis of males. Juveniles could 

not be reliably sexed. We used General Linear Models (GLMs) to analyze whether 

morphological log-transformed variables differed between sexes and age categories. We used 

Statistica 8.0 (StatSoft Inc., Tulsa, OK) and StatXact 3.1 (Cytel Software Co., Cambridge, MA) 

to analyze data. 

 

Diet 

 

Diet samples were obtained by collecting faeces of live skinks. Faeces were individually stored in 

Eppendorf vials. Prey remains were identified up to order or family level under a binocular 

dissecting microscope. We carefully searched for body parts of soft-bodied prey that were less 

likely to be digested (e.g., head capsules in insect larvae and chelicerae in spiders). Prey numbers 

for each faecal pellet were conservatively estimated by counting only easily identifiable remains. 

In lizards, diet reconstruction based on such meticulous faecal pellet analysis is a standard 

method to quantify diet without compromising animal well-being. Besides, this method is highly 

comparable to diet reconstruction based on gastric contents removed from dissected stomachs 

(e.g., Angelici et al. 1997; Hawlena & Pérez-Mellado 2009; Pérez-Mellado et al. 2011). 
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Diet composition was described as ‘prey abundance’ (i.e., the percentage of a given prey 

type relative to the total prey number) and ‘prey presence’ (i.e., the percentage of individual 

skinks consuming a given prey type). To estimate the size of Coleoptera larvae, we measured 

with a micrometer eyepiece the length of intact or nearly intact head capsule of larvae, which 

were used to estimate total length and biomass using predictive regression equations (for details 

see Calver & Wooller 1982; Hódar 1997).  

 To estimate patterns of diet selection, we made random routes to estimate the availability 

of potential invertebrate prey in the microhabitats used by skinks and only during the time of 

maximum skink activity (pers. obs.). We randomly lifted rocks that might hold skinks (> 10 cm 

length), avoiding small stones. During two min for each rock, we counted and identified the 

invertebrates (> 2 mm long) that were observed on the undersurface of the turned rock and on the 

substrate exposed on turning. We included invertebrates that escaped when the rock was lifted. 

We also gently excavated with a small stick inside a 25 cm radius circle surrounding the rock to 

look for buried invertebrates (for similar procedures, see Martín & Salvador 1993; Goldsbrough 

et al. 2003; Civantos et al. 2013; Martín et al. 2013b).  

 To estimate prey selection, we used the selectivity index (D) of Ivlev (1961) modified by 

Jacobs (1974) according to the formula: D = (r–p)/(r+p–2rp), where r is the proportion of a given 

prey type in the diet and p is its available proportion in the environment. However, given that 

with low sample numbers the error in D is likely to be high (Lechowicz 1982), we also calculated 

the relativized electivity index (E*) of Vanderploeg & Scavia (1979). This index was calculated 

as: E*i = [Wi -(1/n)]/ [Wi +(1/n)], which uses the number (n) of available prey types and the 

selectivity coefficient Wi = (ri/pi) / Σi(ri/pi), based on the proportions of prey i in the diet (ri) and 

in the environment (pi). These two selectivity indices range from –1 (total avoidance) through 0 

(no or random selection) up to +1 (maximum positive selection). Electivities were tested for 

significance by using χ2 tests, comparing the observed proportions of each prey type in relation to 

the numbers of all other prey types, with expected proportions based on similar data from 

available prey and restricted to actually consumed groups (Sokal & Rohlf 1995).  
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RESULTS 

 
Distribution and general observations 

 

Skinks were first encountered and studied in a herpetological survey of Congreso Island made in 

March 2014. This population had been overlooked in previous herpetological surveys of 

Chafarinas Islands. All observations of skinks (n = 35) were concentrated in a small area of 2250 

m2 in the south-east tip of Congreso Island, coinciding with the restricted area of very sandy soils 

(see below). However, the area was located outside sandy beaches or dunes, because observations 

were made at altitudes between 26 and 53 m (mean + SE = 34.5 + 1.0 m), in an elevated stepped 

plateau area, separated from the seashore by tall rock cliffs (at least > 20 m height). In this area 

C. mauritanicus is syntopic with C. ocellatus, which is widespread in the island. Later specific 

surveys in other areas of Congreso Island and the two remaining islands (Isabel II and Rey) of the 

Chafarinas archipelago did not yield any additional observation of C. mauritanicus. 

 In spring, skinks were found early in the morning; either buried in the sand under rocks 

(45.7% of total of observations), where they could be thermoregulating, or by digging in sand 

accumulations close to the rocks and bushes (54.3%), where skinks presumably might be 

foraging later in the day. We never observed any skink above the soil surface. Moreover, when 

skinks were extracted from the sand and then released, they quickly buried themselves in the 

sand.  

 The numbers of captured adult skinks of each sex (males, n = 14, 51.8%; females, n = 13, 

48.2 %) implied an observed adult sex ratio of 1:0.93 (males:females), which did not significantly 

differ from a theoretical 1:1 sex ratio (χ2 = 0.003, df = 1, P = 0.96). On three occasions, we found 

a male and a female together under the same rock, and on one occasion the pair was accompanied 

by a juvenile. We also found 8 juveniles with their typical red tails. The proportion of juveniles in 

the population was 22.2% and the ratio juveniles:adults was 1:3.37. 

 

Microhabitat selection 

 

Microhabitats occupied by skinks were characterized by a significantly higher cover at the 

substrate level of bare soil and medium rocks, and significantly lower cover of leaf litter and 
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grass than average microhabitat availability in Congreso Island (Table 2). Regarding skinks 

found under rocks the average dimensions of rocks were 24 x 18 cm and 11 cm height (n = 16). 

That is, with similar dimensions to available rocks in the surroundings (25 x 23 cm and15 cm 

height; GLMs, F1,30 < 0.75, P > 0.25 for all rock dimensions). Subarboreal vegetation was also 

sparser at the sites occupied by skinks, with a significantly lower cover of Salsola bushes than its 

average availability (Table 1).  

 Soils used by skinks were clearly different from those found in the rest of the Congreso 

Island. These soils had a significantly higher proportion of sand, and a lower proportion of 

gravel, silt and clay (i.e., they were typical sandy soils) than available soils (Table 1). This 

particle composition of the soil led to significantly much lower soil compaction at sites occupied 

by skinks. 

 

Morphological measurements 

 

Adults were significantly greater than juveniles for all biometrical variables (GLMs; F1,33 > 

12.43, P < 0.0013 in all cases) (Table 2). In comparison with adult males, adult females were 

significantly larger (F1,25 = 6.89, P = 0.015) and heavier (F1,25 = 4.82, P = 0.038). Females also 

had a significantly longer trunk length (F1,25 = 7.64, P = 0.01), but this result was just the 

consequence of a larger body size (GLMs with SVL as a covariant; F1,24 = 1.06, P = 0.31). 

However, adult males and females did not significantly differ in their absolute head size (head 

length: F1,25 = 0.01, P = 0.97; head width: F1,25 = 0.82, P = 0.37; head depth: F1,25 = 1.48, P = 

0.23) or in relative head size (GLMs with SVL as a covariant; head length: F1,24 = 0.38, P = 0.54; 

head width: F1,24 = 1.21, P = 0.28; head depth: F1,24 = 2.58, P = 0.12) (Table 2).  

 Tail loss was very common in the population of adult skinks; insofar as we found 

regenerated tails in 85.2 % of adult skinks but only in 12.5 % of juveniles (χ2 = 15.13, df = 1, P = 

0.0001). There were not significant differences in the frequency of regenerated tails between 

sexes in adults (males = 92.9 %; females = 76.9 %; χ2 = 1.36, df = 1, P = 0.24). 
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Diet selection 

 

We recorded the availability of invertebrates at 28 points, all of which contained some 

invertebrates (Table 3). Formicidae (ants) and Coleoptera (beetles) were the most abundant 

invertebrates in the skinks’ habitat during spring, with these two groups accounting for 84.1 % of 

all invertebrates. Thysanura (silverfish), Araneae (spiders) and Isopoda (isopods) were also found 

but in lower numbers (Table 3). The invertebrates with a greater presence at sampling sites were 

Coleoptera, Thysanura, Araneae and Formicidae (Table 3). 

The number of individual prey items that could be identified per faecal pellet of the skinks 

ranged between one and four (mean + SE = 1.6 + 0.2; n = 17 faecal pellets). The diet of C. 

mauritanicus skinks consisted mainly of insect larvae, of which at least half could be identified as 

Coleoptera larvae. The rest of larvae could not be identified up to family level (Table 3). Insect 

larvae were found in all faecal pellets. Estimated size of Coleoptera larvae consumed by skinks 

ranged between 13 and 16 mm (mean + SE = 14.3 + 0.7 mm) and their biomass (dry weight) 

ranged between 6 and 11 mg (mean + SE = 8.2 + 1.2 mg). Snails and butterfly nymphs were also 

found in the diet, although in much lower proportions (Table 3).  

In comparison with the abundance of available prey types, and according to the Jacobs’ 

electivity index (D), skinks significantly selected all consumed prey types, while entirely avoided 

other available potential prey types (Table 3). A similar pattern of selection was suggested by the 

relativized electivity index (E*) of Vanderploeg & Scavia. Employing this index, only insect 

larvae seemed to be consumed in significantly higher proportion than expected, while the 

consumption of other groups did not significantly differ from their availability (Table 3). 

 

DISCUSSION 
 

In this study, we report the occurrence and some aspects of the ecology of an apparently large 

and well preserved, but spatially restricted, population of the two-fingered skink, C. 

mauritanicus, at the Chafarinas Islands. Although, these islands are just less than 5 km in front of 

previously known localities (Bons & Geniez 1996), the occurrence of this skink in the islands had 

not been detected, neither expected, in spite of several herpetological surveys of the islands 

(García-Roa et al. 2014). The habitat occupied by C. mauritanicus at the Chafarinas Islands is 
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rather different than the beach dunes employed by this skink in coastal localities (Mellado et al. 

1987; Bons & Geniez 1996). In Congreso Island this species is presented in sandy areas relatively 

independent from sea-shores. This may be a relict habitat in Congreso Island, the remainings of 

the sandy tombolo that formerly joined this island with the continent (Barrera & Pineda 2007). 

Skinks might have been gradually relegated to this area when the sea level rose and the action of 

sea erosion formed high cliffs, isolating this area from the sea shore.  

 Characteristics of both habitats are, however, similar, and the fossorial “sand-swimming” 

habits of this skink may clearly explain the observed pattern of habitat selection. As in other 

fossorial reptiles (Martín et al. 1991, 2013a; Greenville & Dickman 2009), the ability for 

burrowing and its energetic costs should greatly restrict habitat use to soils easy to burrow. The 

very low compaction of these scarce sandy soils, in comparison with the average higher values 

found in other more developed soils of the island (Clemente et al. 1999; García 2005), would 

reduce costs of, for example, foraging and mate searching. This possibility would explain the 

restricted distribution of skinks. Sites used by skinks also have lower cover of grass and bushes, 

which might be explained by the sandy little developed soils in those sites. Finally, selected sites 

also have a higher cover of medium rocks, which could be used as nocturnal refuges, for foraging 

or for thermoregulation, as suggested by the observed daily pattern of rock usage by this especies 

and by thermoregulatory behavior, as in other fossorial reptiles (López et al. 2002). 

Our data indicated a larger average adult body size in this insular population (average 

SVL larger than 72 mm) than values previously described by Caputo et al. (1995) for mainland 

populations (i.e., average SVL = 65.9 mm; range = 54.7–71.8, based on 10 specimens). This fact 

could be simply explained by a sampling bias or because skinks might attain larger body sizes, 

perhaps because of older ages, in this insular population. Although our sample size is limited, 

biometrical data also suggest the existence of a sexual dimorphism in body size, with females 

being larger and heavier, which might be linked to reproductive constraints. The reproductive 

mode of this species is, however, yet not known, although viviparity is suspected (Mateo et al. 

2009). The relatively low proportion of juveniles in the population would suggest small litter 

sizes, which could be a constraint of fossoriality (Shine 1985). Alternatively, juveniles might be 

more secretive and difficult to be found because of higher predation pressure or different habits. 

In spite of fossorial habits, and the fact that we never observed skinks above the soil 

surface, the high rate of regenerated tails suggest that predation on this population is frequent. 
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Similar tail loss rates for males and females suggest that predation rather than intrasexual 

aggression between males is the main cause. A potential predator of this skink in the Chafarinas 

Islands can be the horseshoe whip snake (Hemorrhois hippocrepis), a snake often observed in 

this part of the island (García-Roa et al. 2014). Juveniles of this sanke could be specialized in the 

consumption of reptiles (Pleguezuelos & Moreno 1990). Also, scorpions might prey on these 

small skinks (Castilla 1995). Finally, the yellow-legged gull (Larus michahellis) that nests in 

higher numbers in this area of the island, may be responsible of the high tail loss of skinks. Even 

if in this case, tail loss perhaps would not be the consequence of true attacks by gulls, but the 

result of ground exploratory behavior of gulls in search of any edible matters (Pérez-Mellado et 

al. 2014). In this way, the movements of the loose sand when skinks move, being still buried but 

close to the surface, might attract the attention of gulls. The occurrence of a red bright 

conspicuous tail in juveniles, suggests that this may be an important antipredatory mechanism, by 

diverting attacks away from vital areas, increasing strikes on the tail, and thus escape probability, 

as it occurs with many other lizards (Watson et al. 2012; Ortega et al. 2014; Fresnillo et al. 

2015). 

The diet of C. mauritanicus consisted almost exclusively of insect larvae, which were 

mainly Coleoptera larvae. Although these larvae were found at low relative abundance in the 

habitat, the corresponding adult Coleoptera, particularly Tenebrionids, were one of the most 

abundant and frequent invertebrates found in the sandy areas occupied by skinks (except for the 

ants). Thus, these large numbers of beetles were expected to produce enough larvae to sustain 

skink requirements. Larvae provide a great energetic contribution, which would compensate the 

required cost for their localization in the subterranean environment. Similarly, some fossorial 

amphisbaenians (López et al. 1991; Martín et al. 2013b) and skinks (McCoy et al. 2010) select 

insect larvae in spite of their relatively low abundance. This apparently restricted diet probably 

also reflects the restricted amount of available prey in the sandy foraging sites. The diet could be 

more generalist in other localities with a higher diversity of prey types (McCoy et al. 2010). In 

contrast, the small size and the narrow mouth gape of C. mauritanicus could probably explain 

that this skink does not feed on adult Coleoptera as other sympatric larger skink species do 

(Attuma et al. 2004; Kalboussi & Nouira 2004; Civantos et al. 2013). This suggests that 

morphological adaptations of the head to fossoriality may restrict the consumption of suitable 

prey types and reduce effectiveness in feeding (Andrews et al. 1987). Also, the small size of C. 
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mauritanicus might suggest that they might preferentially feed on other small prey types, such as 

ants or termites, as other fossorial lizards do (Huey et al. 1974). However, termites are very rare 

in these islands and ants seem to be avoided, as occur in other skinks (Kalboussi & Nouira 2004; 

Civantos et al. 2013), probably because ants provide low energy and contain much undigestible 

chitin, and their colonial defensive behavior might effectively preclude underground attacks by 

small fossorial reptiles (López et al. 1994, 2001).  

The two-fingered skink, C. mauritanicus, has an endangered status and its conservation 

suffers from many problems associated to the human-induced progressive loss of quality of its 

habitat in North African coast (Mateo et al. 2009). The confirmed presence in a well protected 

and managed nature reserve area of an apparently large population of this skink, in comparison 

with the low numbers found in other localities, are actually good news. However, the restricted 

microgeographical distribution (less than 1 % of the Congreso Island surface) and the strict 

microhabitat selection of C. mauritanicus, indicate that the suitable habitat is very scarce and that 

this population of the Chafarinas Islands may be threatened even by random accidental events. In 

this way, strong rains with associated overland water flow may erode and destroy the sand 

accumulations where skinks are found. Also, rising sea levels from global climate change are 

definitely a threat for this species in their coastal localities, although it could be a lesser concern 

in the island population where skinks are found at higher altitude. This prompts for future studies 

aimed to deepen the ecological requirements of this species. Finally, it could be extremely 

interesting to perform regular surveys controlling for potential negative effects on this population. 

This will permit to establish optimal management techniques that ensure the conservation of C. 

mauritanicus. 
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Table 1.Variables (mean + SE) that characterize microhabitats and soils found at the sites 
available and used by C. mauritanicus skinks at the Congreso Island (Chafarinas Islands, N. 
Africa). Results (F, P) of GLMs comparing sites available and used are given. Significant 
probabilities after applying a sharpened FDR correction (corrected threshold: P ≤ 0.018) are 
marked in bold. 

 

 Available  
(n = 46) 

 Used by  
C. mauritanicus  

(n = 35) 

F1,79 P 

Ground level:          

   Bare soil (%) 31.5 + 2.0  62.3 + 2.5.4 49.95 <0.0001 

   Leaf litter (%) 23.6 + 2.5  7.5 + 1.3 29.05 <0.0001 

   Grass (%) 16.0 + 2.8  4.1 + 1.2 14.97 <0.0001 

   Small rocks (%) 16.3 + 2.8  17.1 + 1.8 0.11 0.74 

   Medium rocks (%) 3.3 + 0.9  8.6 + 1.4 8.37 0.005 

   Large rocks (%) 1.4 + 0.9  0.4 + 0.1 0.49 0.48 

          

Plant cover above:          

   Herbaceous vegetation (%) 23.8 + 2.8  24.3 + 2.4 0.01 0.90 

   Salsola bushes (%) 23.6 + 2.4  8.4 + 1.6 23.18 <0.0001 

   Lycium bushes (%) 5.5 + 1.74  3.2 + 0.9 1.25 0.27 

          

Characteristics of soil:          

   Soil compaction (kg/cm2) 2.3 + 0.2  0.5 + 0.1 82.90 <0.0001 

   Gravel (%) 46.9 + 1.7  5.7 + 1.5 444.46 <0.0001 

   Sand (%) 49.9 + 1.4  77.3 + 1.1 288.50 <0.0001 

   Silt (%) 19.1 + 0.8  10.3 + 1.2 91.54 <0.0001 

   Clay (%) 30.9 + 1.0  12.3 + 0.3 251.17 <0.0001 
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Table 2. Biometrical variables (mean + SE; range below) of adult male and female and juvenile 
C. mauritanicus skinks at the Congreso Island (Chafarinas Islands, N. Africa). 
 

 Males 

(n = 14) 

Females 

(n = 13) 

Juveniles 

(n = 8) 

Snout-to-vent length (mm) 70.8 + 1.0 

(64–74) 

74.8 + 1.5 

(70–83) 

49.7 + 1.8 

(42–56) 

Tail length (only animals with 

intact tails) (mm) 

54.0 

(54) 

69.0 + 5.0 

(64–74) 

44.2 + 4.3 

(30–54) 

Body weight (g) 2.28 + 0.12 

(1.59–2.66) 

2.64 + 0.11 

(2.12–3.02) 

0.89 + 0.10 

(0.43–1.14) 

Head length (mm) 5.7 + 0.2 

(4.4–6.3) 

5.6 + 0.2 

(4.7–6.5) 

4.8 + 0.1 

(4.2–4.9) 

Head width (mm) 4.2 + 0.2 

(3.0–4.9) 

4.3 + 0.1 

(3.7–4.7) 

3.6 + 0.2 

(2.9–4.2) 

Head depth (mm) 3.8 + 0.1 

(3.1–4.6) 

3.6 + 0.1 

(3.4–4.2) 

3.2 + 0.3 

(2.7–3.8) 

Trunk length between limbs (mm) 56.0 + 0.5 

(55–58) 

61.3 + 3.5 

(55–67) 

39.0 + 5.0 

(34–44) 
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Table 3. Total abundance of invertebrates (> 2 mm) available under rocks and buried in sand, and 
composition of the diet of C. mauritanicus at the Congreso Island (Chafarinas Islands, N. Africa) 
in spring. Abundance (total number, n, and %) of organisms or prey in each sample and 
proportion of samples (presence) containing a particular organism or prey item are given. The 
electivity index of Jacobs (D) and the Vanderploeg and Scavia’s relativized electivity index (E*) 
for each prey type, and the statistical significance (P, from a χ2 test) of these indices are given.   
 

 Available  Diet    

 Abundance 
n         % 

Presence 
% 

 Abundance 
n        % 

Presence 
% 

Electivity 
index (D) 

Electivity 
index (E*) 

P 

Gastropoda 2 0.5 7.1  2 8.0 12.5 +0.891 +0.086 0.0003 

Soliphuga 2 0.5 7.1  - - - -1 -1  

Araneae 11 2.7 28.6  - - - -1 -1  

Isopoda 7 1.7 7.1  - - - -1 -1  

Chilopoda 1 0.2 3.6  - - - -1 -1  

Thysanura 31 7.7 39.3  - - - -1 -1  

Dermaptera 1 0.2 3.6  - - - -1 -1  

Lepidoptera 
(nymph) 

1 0.2 3.6  1 4.0 6.3 +0.908 +0.195 0.009 

Coleoptera Ad. 
(Tenebrionidae) 

41 10.2 57.1  - - - -1 -1  

Coleoptera Ad. 
(others). 

6 1.5 17.9  - - - -1 -1  

Formicidae 296 73.9 25.0  - - - -1 -1  

Insect larvae 3 0.7 10.7  22 88.0 100 +0.998 +0.806 <0.0001 

           
Total 
Invertebrates 

402 100 100  25 100 100    

 




