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Abstract: 
The Sandfish lizard (Scincus scincus) is well adapted to the harsh desert 
environment of the Algerian Sahara. This study investigated the effects of season 
and sex on the morphometric measurements and selected blood biochemical 
parameters of the Sandfish lizard, including 29 females and 31 males from 
the El Oued region in the southeastern Algerian Sahara. Morphometric and 
biochemical parameters were assessed across winter, spring, and summer 
(2024). The results indicated that males had significantly larger total length 
(TBL), snout-vent length (SVL), vent-to-tail length (TL), trunk length 
(TRL), forelimb length (FL), and hindlimb length (HL) compared to females 
(p<0.05). However, no significant sex-related differences were found in the 
blood biochemical parameters. Significant seasonal variations (p<0.05) were 
observed in body weight (Wt), hindlimb length (HL), forelimb length (FL), 
head width (HW), mouth length (ML), and body width (BW). Additionally, 
highly significant seasonal variations (p<0.005) were found in all blood 
parameters except for calcium. These findings suggest that while morphometric 
characteristics vary significantly by sex, certain physiological parameters 
are more influenced by seasonal changes, highlighting the Sandfish lizard's 
adaptability to its environment.
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Apstrakt: 
Biometrijska i biohemijska karakterizacija pustinjskog skinka (Scincus 
scincus) u regionu Oued Souf u alžirskoj Sahari
Pustinjski skink (Scincus scincus) je dobro prilagođen surovom pustinjskom 
okruženju alžirske Sahare. Ova studija je ispitivala uticaj godišnjeg doba i 
pola na morfometrijska merenja i odabrane biohemijske parametre krvi 
pustinjskog skinka, uključujući 29 ženki i 31 mužjaka iz regiona El Oued 
u jugoistočnoj alžirskoj Sahari. Morfometrijski i biohemijski parametri su 
procenjivani tokom zime, proleća i leta (2024). Rezultati su pokazali da 
su mužjaci imali značajno veću ukupnu dužinu tela (TBL), dužinu od vrha 
njuške do kloake (SVL), dužinu od kloake do kraja repa (TL), dužinu trupa 
(TRL), dužinu prednjih ekstremiteta (FL) i dužinu zadnjih ekstremiteta (HL) 
u poređenju sa ženkama (p<0,05). Međutim, nisu utvrđene značajne razlike 
između polova u biohemijskim parametrima krvi. Značajne sezonske varijacije 
(p<0,05) uočene su u telesnoj masi (Wt), dužini zadnjih ekstremiteta (HL), 
dužini prednjih ekstremiteta (FL), širini glave (HW), dužini usta (ML) i širini 
tela (BW). Takođe, veoma značajne sezonske varijacije (p<0,005) zabeležene 
su u svim parametrima krvi, osim kalcijuma. Ovi nalazi ukazuju da, iako 
se morfometrijske karakteristike značajno razlikuju u zavisnosti od pola, 
određeni fiziološki parametri su više pod uticajem sezonskih promena, što 
naglašava sposobnost prilagođavanja pustinjskog skinka njegovom okruženju.

Ključne reči: 
Morfometrijski, krvni parametri, Oued Souf, Scincus scincus, pol, sezonalnost
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Introduction
The Sandfish lizard, Scincus scincus (Linnaeus, 
1758), is a member of the family Scincidae and 
inhabits the sandy deserts of North Africa and 

the Middle East (Schleich et al., 1996). This arid 
environment is characterized by extreme dryness, 
significant temperature fluctuations, and notably 
high daytime temperatures. To survive in such 
harsh conditions, S. scincus has evolved several 
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key morphological and physiological adaptations 
(Stadler et al., 2016). Beyond its ecological role, 
the sandfish lizard (genus Scincus) is culturally 
significant, as it constitutes an important source 
of food for local human communities in the 
northeastern Algerian Sahara, where these lizards 
form a diverse and integral part of the reptilian 
fauna (Mouane, 2010, 2020). These diurnal reptiles 
possess a fusiform body, smooth scales, a flattened 
head, pentadactyl limbs, and a laterally compressed 
tail (Le Berre, 1989; Schleich et al., 1996). They 
primarily inhabit sandy environments across North 
Africa and parts of the Middle East, including 
areas south of the Atlas Mountains, Libya, Egypt, 
Mauritania, Jordan, and southwest Iran (Baha El 
Din, 1996; Schleich et al., 1996). Adult S. scincus 
lizards typically reach up to 140 mm in snout-vent 
length, with total body lengths ranging from 200 to 
260 mm (Baha El Din, 1996; Mouane et al., 2020; 
Schleich et al., 1996; Trape et al., 2012).

Monitoring the health of wild reptile populations is 
essential for understanding their ecological roles, and 
biochemical indicators provide valuable insights into 
physiological status. However, accurate assessments 
require species-specific reference intervals (RIs), 
as biochemical parameters can vary with species, 
sex, and environmental conditions (Mendonça et 
al., 2024). Without baseline values, it is difficult to 
assess the impact of environmental changes, such as 
pollution, on these species (Lewbart et al., 2015). 
For example, researchers have established reference 
intervals for blood biochemistry in Eastern collared 
lizards (Crotaphytus collaris) and documented the 
effects of sex, age, and gravidity on biochemical 
analytes (Louth et al., 2023). Similarly, studies 
on the San Cristóbal lava lizard (Microlophus 
bivittatus) revealed significant sex-based differences 
in hematocrit values, providing vital health baselines 
for the species (Arguedas et al., 2018).

Given the importance of biochemical studies for 
understanding reptile health, particularly for species 
like S. scincus that are consumed by humans, it 
is surprising that no comprehensive studies have 
yet examined the effects of sex and season on the 
morphometric and biochemical parameters of 
Sandfish lizards in Algeria. Therefore, the aim of 
this study is to establish reference values for these 
parameters by investigating how sex and seasonal 
variations influence the physiology of S. scincus in 
the Algerian Sahara.

Materials and methods 
Ethics statement 
This study was conducted in Oued Souf, Algeria, 
and was authorized and approved by the University 

of El Oued. All handling and sampling procedures 
were consistent with standard vertebrate protocols 
and veterinary practices. 

Capture and identification 
Lizards were hand-captured in the Oued Souf region, 
located in the northeast of Algerian Sahara (33° 
22’ N; 6° 53’ E) (Fig. 1). These captures occurred 
once or twice a month between January 2024 and 
July 2024. The sampling method applied involved 
direct detection of the animals through visual 
observation while traversing the selected habitat 
at a slow pace. Additionally, sampling may be 
conducted through indirect surveys, such as tracking 
and burrow identification. Captured specimens were 
photographed using a camera, capturing images of 
the ventral side of the body, the underside of the 
head, the lateral profile of the head, and the dorsal 
side of the body. Direct observation is used to 
determine the sex. Mature males can be identified 
by the black patches on their backs (Fig. 2A), while 
females have a duller color resembling their juvenile 
appearance (Fig. 2B). To avoid any confusion, we 
have confirmed this by examining the gonads.

Subsequently, the specimens were placed in 
perforated, closed boxes that indicated the date and 
location of capture. They were then transported 
to the laboratory for processing, which included 
measuring body weight and taking blood samples 
for biochemical analysis.
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Fig. 1. Location map of the region of Oued Souf 
(study area) in Algeria.
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Morphological measurements 
Morphological measurements were recorded for 60 
specimens, comprising 31 males and 29 females, 
using a digital caliper for accuracy. The parameters 
assessed included total body length (TBL), snout-
to-vent length (SVL), vent-to-tail length (TL), trunk 
length (TRL), forelimb length (FL), hindlimb length 
(HL), head height (HD), head width (HW), mouth 
length (ML), head length from the occipital region 
(HOC), and body width (BW). Additionally, body 
weight (Wt) was measured using a digital balance with 
a precision of 0.01 g (Mouane, 2020). This approach 
ensured the collection of reliable data, facilitating 
accurate analyses of morphological differences across 
sexes and providing insights into the ecological or 
evolutionary significance of these traits.

Blood sample collection and measurement of 
biochemical parameters
Each animal was manually immobilized, and 0.03 to 
0.2 mL of blood was drawn immediately by cutting 
the tips of their tails. The blood samples were placed 
directly into heparinized tubes and transferred to 
the laboratory for analysis. Biochemical parameters 
were measured using an Autoanalyzer (Mindray 
BS-380), including glucose, creatinine, cholesterol, 
triglycerides, urea, and calcium.

Statistical study
Morphometric and biochemical data were analyzed 
using R version 4.2.3 (R Core Team, 2024). 
Morphological features were summarized with 
descriptive statistics, including mean, standard 
deviation, and range (minimum–maximum). The 
effects of sex and season (January to July) were 
assessed using one-way analysis of variance 
(ANOVA), followed by an LSD post hoc test for 

seasonal differences. Statistical significance was 
set at p<0.05. We compared the physical traits and 
biochemical parameters of males and females using 
the Mann–Whitney U test because the data violated 
normality assumptions. Additionally, we evaluated 
the impact of sex on morphometric features and 
biochemical parameters using PERMANOVA 
(Permutational Multivariate Analysis of Variance) 
with the ‘adonis2’ function from the ‘vegan’ package 
(Oksanen et al., 2022).

Results
Body size, sexual dimorphism, and body 
measurements by season
In our region, morphometric measurements of this 
species are presented in Tab. 1. The largest specimen 
of S. scincus measured 202 mm (average = 153.9 ± 
22.4 mm). Body length ranges from 56.5 to 142.5 
mm, with an average of 94.2 ± 15.2 mm, while tail 
length ranges from 28.8 to 81.4 mm (average = 59.2 
± 11.8 mm). In the study region, males were larger 
than females in all morphometric measurements. 
Significant differences were observed in TBL 
(t=4.2407, df=58, p=8.108e-05), TL (t=4.2407, 
df=58, p=8.108e-05), SVL (t=12.939, df=58, 
p<2.2e-16), TRL (t=2.1055, df=58, p=0.03959), 
forelimb length, and hind limb length. There were no 
significant (p>0.05) variations between the sexes in 
other parameters (Tab. 1).

The PERMANOVA test (R2=0.16, F=11.3, 
p<0.001) results suggest that there is a statistically 
significant difference between males’ and females’ 
variation in the morphometric traits. The effect size 
(R²=0.16) indicates that sex explains about 16% of 
the variation in these measurements, while the large 
F-value and low p-value confirm the significance of 
this difference. All morphometric characteristics were 
greater in size in males than in females (p<0.05; Fig. 3).

The data presented in Tab. 2 provide insights 
into the effect of sex on the biochemical parameters 
of S. scincus. In males, the concentrations 
of glucose (1.45 ± 0.5 g/L), triglycerides 
(0.9 ± 0.5g/L), cholesterol (1.7  ± 0.4 g/L), and 
calcium (86 ± 10.5 g/L) were observed to be higher 
compared to those of females (1.4 ± 0.4 g/L, 0.8 ± 0.45 
g/L, and 83.8 ± 10.01 g/L, respectively). However, 
these differences were not statistically significant, 
indicating that these biochemical parameters do not 
exhibit marked variation between sexes under the 
conditions studied. Similarly, the concentrations of 
urea (0.20 ± 0.16 g/L in males; 0.28 ± 0.10 g/L in 
females) and creatinine levels(6.6 ± 4 g/L in males; 
8.0 ± 4.2 g/L in females) were higher in females 
than in males, yet these differences were also not 
statistically significant.
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Fig. 2. Photographs of Scincus scincus captured in 
Oued Souf region (A: Male; B: Female) Photography 
by Mouane Aicha.
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Table 1. Descriptive statistics of morphological traits for 60 S. scincus specimens (males and females).

Variables
Total (n = 60) Males (n = 31) Females (n = 29)

T-test
Range Mean ± SD Range Mean ± SD Range Mean ± SD

Wt (g) 10 – 77 23.5 ± 11 15 – 77 26.03 ± 12.4 10 – 43 20.7 ± 8.8 t = 1.9011, df = 58, 
p-value = 0.06226

TBL (mm) 102 – 202 153.9 ± 22.4 114.6 – 202 164.3 ± 18.8 102 – 187 142.7 ± 20.7 t = 4.2407, df = 58, 
p-value = 8.108e-05

SVL (mm) 56.5 – 142.5 94.2 ± 15.2 60.4 – 142.5 99.5 ± 15.6 56.5 – 110 88.6 ± 12.9 t = 12.939, df = 58, 
p-value < 2.2e-16

TL (mm) 28.8 – 81.4 59.2 ± 11.8 53 – 81.4 64.9 ± 8.4 28.8 – 72.4 52.9 ± 11.8 t = 4.5297, df = 58, 
p-value = 2.995e-05

TRL (mm) 41.3 – 92.01 56.9 ± 9.2 41.3 – 92.01 58.9 ± 9.7 42.8 – 70 54.8 ± 8.3 t = 2.1055, df = 58, 
p-value = 0.03959

FL (mm) 16 – 37.01 26.4 ± 3.8 20 - 37.01 27.4 ± 3.5 16 – 31.3 25.3 ± 4 t = 2.1192, df = 58, 
p-value = 0.03837

HL (mm) 19.2 – 41.2 32.5 ± 4.7 26 – 41.2 33.9 ± 3.8 19.2 – 39.5 31.03 ± 5.1 t = 2.4837, df = 58, 
p-value = 0.01592

HD (mm) 4 – 22.2 7.2 ± 2.4 4.4 – 22.2 7.3 ± 3.05 4 – 10.1 6.7 ± 1.3 t = 1.2886, df = 58, 
p-value = 0.2027

HOC (mm) 6.6 – 21 13.5 ± 2.3 7.7 – 21 13.8 ± 2.1 6.6 – 16 13.04 ± 2.4 t = 1.3889, df = 58, 
p-value = 0.1702

HW (mm) 4 – 14.2 7.4 ± 1.5 4.8 – 14.2 7.6 ± 1.7 4 – 9.9 7.1 ± 1.3 t = 1.2665, df = 58, 
p-value = 0.2104

ML (mm) 7 – 19.9 13.4 ± 2.9 7 – 19.9 14.1 ± 3 7.1 – 18 12.7 ± 2.8 t = 1.8273, df = 58, 
p-value = 0.07279

BW (mm) 29.4 – 73.3 55.3 ± 9.6 45.1 – 73.3 56.9 ± 8.2 29.4 – 70 52.8 ± 10.6 t = 1.6518, df = 40, 
p-value = 0.1064

Fig. 3. Boxplots showing the morphometric differences between males and females superimposed 
over violin plots. 

MLHW

FL HL HD HOC
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Fig. 4 shows the distribution of six variables 
(glucose, urea, creatinine, cholesterol, triglyceride, 
calcium) across two sexes (male and female). There 
are no significant differences between the sexes 
in blood parameters (R²=0.02, F=1.28, p=0.28), 
indicating that the variation observed in these 
measurements is not strongly associated with sex.

Body measurement characterization and 
biochemical parameters during seasons

The results in Tab. 3 showed significant seasonal 
effects on the body measurements of S. scincus, 
with key differences observed in several parameters. 
Body weight (Wt) was significantly higher in winter 
(31.8 ± 17.7 mm) and summer (29.4 ± 10.8 mm) 
compared to spring (19.5 ± 5.3 mm; p= 0.0003). 
Forelimb length (FL) increased significantly in 

summer (29.7 ± 2.8 mm) compared to spring (26.3 
± 2.7 mm) and winter (24.2 ± 5.7 mm) (p=0.003), 
while hindlimb length (HL) was also greater in 
summer (36.6 ± 4 mm) than in winter (28.1 ± 6.2 
mm) and spring (32.6 ± 3.5 mm) (p=0.0008), and 
head width (HW) was largest in summer (8.9 ± 1.04 
mm) compared to winter (6.8 ± 2.9 mm) and spring 
(7.2 ± 0.5 mm; p=0.003). Mouth opening (ML) 
increased significantly from winter (10.8 ± 3 mm) 
to spring (13.4 ± 2.1 mm) and summer (16.9 ± 2.4 
mm) (p<0.000). Lastly, body width (BW) was larger 
in summer (64 ± 8.1 mm) and winter (55.6 ± 10.9 
mm) compared to spring (51.1 ± 6.7 mm; p<0.000). 
Other measurements, such as total length (TBL), 
vent length (TL), snout-vent length (SVL), tail 
regeneration length (TRL), head height (HD), and 
head-occipital length (HOC), showed no significant 
seasonal variation.
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Variables
Total (n = 60) Males (n = 31) Females (n = 29)

T-test
Range
(g/L)

Mean ± SD
(g/L)

Range
(g/L)

Mean ± SD
(g/L)

Range
(g/L)

Mean ± SD
(g/L)

Glucose 0.6 – 2.6 1.45 ± 0.49 0.9 – 2.5 1.45 ± 0.5 0.6 - 2.6 1.4 ± 0.4 t = 0.14151, df = 57, 
p-value = 0.888

Urea 0.01 – 0.7 0.26 ± 0.14 0.02 – 0.45 0.2 ± 0.16 0.01 – 0.7 0.28 ± 0.1 t = -1.5496, df = 57, 
p-value = 0.1268

Creatinine 1 – 16 7.03 ± 4.09 1 – 15 6.6 ± 4 1 – 16 8 ± 4.2 t = -0.76634, df = 57, 
p-value = 0.4466

Cholesterol 1 – 3 1.7 ± 0.4 1.2 – 3 1.7 ± 0.4 1 – 3 1.66 ± 0.37 t = 0.30633, df = 57, 
p-value = 0.7605

Triglyceride 0.3 – 1.8 0.9 ± 0.5 0.3 – 1.8 0.9 ± 0.5 0.3 – 1.8 0.8 ± 0.45 t = 0.6263, df = 57, 
p-value = 0.5336

Calcium 60 – 98 84.4 ± 10.3 60 – 98 86 ± 10.5 60 – 95 83.8 ± 10.01 t = 1.1858, df = 57, 
p-value = 0.2406

Table 2. Effect of the sex on biochemical parameters of S. scincus (60 individuals)

Fig. 4. Boxplots showing the biochemical parameters differences between males and females superimposed 
over violin plots.
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The current findings indicated that there were 
no significant differences in glucose (p=0.061), 
triglycerides (p=0.092), and calcium (p=0.251) 
concentrations across seasons (Tab. 4). Notably, 
significant differences were found in the concentration 
of urea (p=0.004) between winter and spring as well 
as between winter and summer. The concentration 
of creatinine (p=0.000) was significantly different 
between spring and winter, and between spring and 
summer (Tab. 4). Additionally, the concentration 
of cholesterol (p=0.002) was significantly different 
between summer and spring, and between summer 
and winter (Tab. 4).

Discussion 
This study examined morphometric and biochemical 
parameters of Sandfish lizards from a sand dune 
in the northern Sahara of Algeria. Morphometric 
variations are observed among populations of 
S. scincus across its distribution. The largest S. 
scincus specimen measured 202 mm (154.67 ± 21.1 
mm), which was consistent with that cited in the 
bibliography (Le Berre, 1989; Trape et al., 2012), but 
smaller than the length of North African specimens 
observed by Schleich et al. (1996) (TBL=250 mm) 
and that observed by Mouane (2020) (TBL=261 
mm). The average snout-vent length (SVL) of our 
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Table 3. Effect of the season on body measurement parameters of S. scincus (58 individuals)

Variables
Winter (n=12) Spring (n = 39) Summer (n = 29)

p-value
Range Mean ± SD Range Mean ± SD Range Mean ± SD

Wt (g) 13 – 77 31.8 ± 17.7a 10 – 30 19.5 ± 5.3b 10 – 43 29.4 ± 10.8a 0.000319 ***

TBL (mm) 109 – 202 152.1 ± 33.2 102 – 182.3 151.6 ± 18.7 140.5 – 190 166.1 ± 17.7 0.0619

TL (mm) 28.8- 77.8 55.9 ± 16.1 33.2 – 81.4 59.07 ± 10.6 53.1 – 80.2 64.01 ± 7.5 0.298

SVL (mm) 71 – 142.5 96.2 ± 20.7 56.5 – 112.2 91.8 ± 12.7 75.3 – 130.3 102.1 ± 15.9 0.17

TRL (mm) 42.8 – 92.01 57.2 ± 14.5 41.3 – 71 56.4 ± 7.7 44.4 – 65 58.8 ± 7.2 0.776

FL (mm) 16 – 37.01 24.2 ± 5.7a 20 – 31.3 26.3 ± 2.7a 25.8 – 38.8 29.7 ± 2.8b 0.00317 **

HL (mm) 19.2 – 40.9 28.1 ± 6.2 25.2 – 39 32.6 ± 3.5 30.5 – 41.2 36.6 ± 4 0.000884 ***

HD (mm) 4 – 22.2 7.9 ± 5.1 4.4 – 8.1 6.6 ± 0.6 6.9 – 9.9 8.3 ± 1.2 0.0635

HOC (mm) 8.2 – 21 13.9 ± 3.4 6.6 – 14.4 13.2 ± 1.8 10.7 – 18.2 13.9 ± 2.4 0.553

HW (mm) 4 – 14.2 6.8 ± 2.9 4.8 – 7.8 7.2 ± 0.5 7.1 – 9.9 8.9 ± 1.04 0.00309 **

ML (mm) 7.1 – 17 10.8 ± 3 7 – 18 13.4 ± 2.1 13.1 – 20 16.9 ± 2.4 1.28e-06 ***

BW (mm) 34 – 70 55.6 ± 10.9 29.4 – 61.2 51.1 ± 6.7 52.6 – 73.3 64 ± 8.1 0.00182 **

Variables
Winter (n=12) Spring (n = 39) Summer (n = 29)

p-value
Range
(g/L)

Mean ± SD
(g/L)

Range
(g/L)

Mean ± SD
(g/L)

Range
(g/L)

Mean ± SD
(g/L)

Glucose 1.2 – 2.4 1.7 ± 0.32 0.6 – 2.6 1.43 ± 0.53 0.7 – 1.8 1.14 ± 0.32 0.028

Urea 0.01 – 0.45 0.18 ± 0.11a 0.1 – 0.6 0.26 ± 0.12b 0.1 – 0.7 0.35 ± 0.18b 0.018

Creatinine 1 – 13 4.8 ± 3.9a 1 – 16 8.23 ± 4.01b 2 – 9 4.88 ± 2.26a 0.0075

Cholesterol 1.6 – 2.3 1.87 ± 0.2a 1 – 3 1.70 ± 0.40a 1.1 – 1.8 1.28 ± 0.21b 0.001

Triglyceride 0.4 – 1.8 1.06 ± 0.48a 0.3 – 1.8 0.91 ± 0.48a 0.3 – 0.9 0.56 ± 0.24b 0.047

Calcium 60 – 95 78.2 ± 11.9 60 – 98 86.00 ± 8.98 60 – 98 86.22 ± 11.28 0.058

Table 4. Effect of the season on biochemical parameters of S. scincus (58 individuals)
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specimens was 96.59 ± 16.04 mm. Scincus scincus 
has an average SVL of 95.3 mm (Shafiei et al., 
2015) but can reach up to 116 mm SVL in this 
lizard (Trape et al., 2012).

 The values for forelimb length and hind-limb 
length (26.7 ± 3.45 mm and 32.96 ± 4.14 mm) are 
consistent with previous observations on desert 
individuals (Mouane, 2020; Mouane et al., 2020). 
However, they were lower than the measurements in 
the North African population (FL=34 mm; HL=37 
mm) as reported earlier (Schleich et al., 1996).

In previous studies, as well as in many other 
organisms, there is often a difference in body size 
and head dimensions between the sexes (Andersson 
& Iwasa, 1996). In many lizards, males typically 
have larger body size and head dimensions compared 
to females (Hayet et al., 2023; Kaliontzopoulou et 
al., 2007; Liang et al., 2021; Zhao & Liu, 2013). 
This pattern is also shown in the current study as 
a significant difference observed (p<0.05) in total 
length, snout–vent length, and vent-tail length 
between male and female Sandfish lizard skin. In the 
current study, males had a longer snout-vent length 
(SVL) of 101.06 mm, which agrees with earlier 
observations (Babelhadj et al., 2021; Hayet et al., 
2023; Mouane, 2020). Due to sexual selection, larger 
males have an advantage in intrasexual behavior (Cox 
et al., 2003). In male S. scincus, head measurements, 
particularly head height and jaw length, are 
proportionally greater than in females. Our results 
are consistent with previous studies (Babelhadj et al., 
2021; Hayet et al., 2023), which support the current 
findings. Published articles in this field reported 
intersexual differentiation in several lizard families, 
including Agamidae (Thompson & Withers, 2005), 
Lacertidae (Kaliontzopoulou et al., 2007), and 
Scincidae (Ciracì et al., 2022; Hayet et al., 2023). 

Publications on variation in reptilian body size 
across seasonal gradients have revealed intricate 
patterns influenced by multiple factors. Several 
studies (Aragón & Fitze, 2014; Volynchik, 2014) 
have observed that lizard body size tends to adhere 
to Bergmann’s rule, with larger individuals found 
in colder environments or at higher elevations. The 
duration of the season plays a vital role in body size 
variation in some species (Horváthová et al., 2013). 
Additionally, precipitation can have a positive 
correlation with body size in certain lizard species 
(Volynchik, 2014). In the current study, male body 
weight (25.23 ± 12.23 g) was higher than that of 
females. Similar results were reported earlier in 
Psammophilus blanfordanus (Parida et al., 2012). 
In the current study, low body weight was reported 
during spring, which could be explained by the 
reproductive season. Similar seasonal reductions 
in body weight have been reported in other lizard 

species during the breeding period (Castilla & 
Bauwens, n.d.; Padilla Perez & Angilletta, 2022; 
Roitberg et al., 2020).

The current study demonstrated that there was 
no significant effect of sex on most biochemical 
parameters. In this context, calcium levels did not 
differ significantly between males and females, 
consistent with previous findings (Dennis et al., 
2001), suggesting that iguanas show no sex-related 
differences in calcium levels. Similarly, another study 
(Tamukai et al., 2011) reported higher triglyceride 
levels in female bearded dragons (Pogona vitticeps) 
than in males. Furthermore, other studies reported 
higher cholesterol levels in females of Psammophilus 
blanfordanus and bearded dragons, respectively 
(Parida et al., 2012; Tamukai et al., 2011). These 
findings suggested that some species exhibited 
sex-related biochemical differences, which is not 
the case in the current study done on S. scincus. 
Comparing the level of glucose in the current study, 
a higher glucose level was observed in male Lava 
lizards (Microlophus bivittatus) (Arguedas et al., 
2018), but similar findings were observed in male 
bearded dragons (Tamukai et al., 2011). 

Seasonal variations had a pronounced effect on 
certain biochemical parameters in the current study. 
The current findings indicate that cholesterol and 
triglyceride levels were elevated in blood plasma 
during winter and spring. Similar findings were 
observed earlier (Parida et al., 2012; Tamukai et al., 
2011). The increased levels during these seasons 
may be attributed to a diet rich in crickets, larvae, 
and other insects typically consumed in the wild, 
which are more abundant during these months. 
Conversely, the lower values observed during 
summer might be due to reduced food availability 
during this period. The current findings align with 
previous work (Oliveira et al., 2018), indicating that 
no significant seasonal variation in glucose levels 
was observed in males.

Conclusion
This study provides important new insights into 
the biology of Scincus scincus. However, further 
validation is needed, as the findings cannot be 
generalized due to the relatively small sample size. 
The results revealed significant morphological 
differences between males and females, particularly 
in total length (TBL), vent-to-tail length (TL), and 
snout-vent length (SVL), while blood biochemical 
parameters were not influenced by sex. Seasonal 
variations had a notable impact on several body 
measurements, including weight (WT), forelimb 
length (FLL), hindlimb length (HL), head width 
(HW), mouth opening (MO), and body width 
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(BW). Additionally, seasons had a significant 
effect on blood biochemical markers, including 
cholesterol, creatinine, and urea levels. To gain a 
deeper understanding of how environmental factors, 
including climate, ambient temperature, and seasonal 
variations, influence other physiological indicators, 
further research is necessary. Such studies will 
enhance our scientific understanding of S. scincus 
and its adaptation to its dynamic environment.

References
Andersson, M., & Iwasa, Y. (1996). Sexual 
selection. Trends in Ecology & Evolution, 11(2), 53–
58. https://doi.org/10.1016/0169-5347(96)81042-1
Aragón, P., & Fitze, P. S. (2014). Geographical 
and temporal body size variation in a reptile: Roles 
of sex, ecology, phylogeny and ecology structured 
in phylogeny. PLoS ONE, 9, e104026. https://doi.
org/10.1371/journal.pone.0104026
Arguedas, R., Steinberg, D., Lewbart, G. 
A., Deresienski, D., Lohmann, K. J., Muñoz-
Pérez, J. P., & Valle, C. A. (2018). Haematology 
and biochemistry of the San Cristóbal lava lizard 
(Microlophus bivittatus). Conservation Physiology, 
6, coy046. https://doi.org/10.1093/conphys/coy046
Babelhadj, B., Thorin, C., Benaïssa, A., & 
Guintard, C. (2021). Étude biométrique du scinque 
officinal ou « poisson de sable » Scincus scincus 
(Linnaeus, 1758): Analyse du dimorphisme sexuel 
de la sous-espèce S. s. scincus (Linnaeus, 1758) de 
la région d’El Oued Souf (Algérie). Revue suisse de 
Zoologie, 128. https://doi.org/10.35929/RSZ.0037
Baha El Din, S. H. (1996). A guide to the reptiles 
and amphibians of Egypt. The American University 
in Cairo Press.
Castilla, A. M., & Bauwens, D. (n.d.). Reproductive 
and fat body cycles of the lizard, Lacerta lepida, in 
central Spain.
Ciracì, A., Razzetti, E., Pavesi, M., & Pellitteri-
Rosa, D. (2022). Preliminary data on the diet of 
Chalcides chalcides (Squamata: Scincidae) from 
northern Italy. Acta Herpetologica, 17, 71–76. 
https://doi.org/10.36253/a_h-11386
Cox, R. M., Skelly, S. L., & John-Alder, H. B. (2003). 
A comparative test of adaptive hypotheses for sexual 
size dimorphism in lizards. Evolution, 57, 1653–
1669. https://doi.org/10.1111/j.0014-3820.2003.
tb00371.x
Dennis, P. M., Bennett, R. A., Harr, K. E., & 
Lock, B. A. (2001). Plasma concentration of ionized 
calcium in healthy iguanas. Journal of the American 
Veterinary Medical Association, 219, 326–328. 

https://doi.org/10.2460/javma.2001.219.326
Horváthová, T., Cooney, C. R., Fitze, P. S., 
Oksanen, T. A., Jelić, D., Ghira, I., Uller, T., & 
Jandzik, D. (2013). Length of activity season 
drives geographic variation in body size of a widely 
distributed lizard. Ecology and Evolution, 3, 2424–
2442. https://doi.org/10.1002/ece3.613
Kaliontzopoulou, A., Carretero, M. A., & 
Llorente, G. A. (2007). Multivariate and geometric 
morphometrics in the analysis of sexual dimorphism 
variation in Podarcis lizards. Journal of Morphology, 
268, 152–165. https://doi.org/10.1002/jmor.10494
Le Berre, M. (1989). La faune du Sahara: I. 
Poissons, amphibiens, reptiles. Raymond Chabaud 
Chevalier.
Lewbart, G. A., Hirschfeld, M., Brothers, J. R., 
Muñoz-Pérez, J. P., Denkinger, J., Vinueza, L., 
García, J., & Lohmann, K. J. (2015). Blood gases, 
biochemistry and haematology of Galápagos marine 
iguanas (Amblyrhynchus cristatus). Conservation 
Physiology, 3, cov034. https://doi.org/10.1093/
conphys/cov034
Liang, T., Shi, L., Bempah, G., & Lu, C. (2021). 
Sexual size dimorphism and its allometry in Chinese 
lizards. Evolutionary Ecology, 35, 323–335. https://
doi.org/10.1007/s10682-021-10104-1
Louth, B. J., Heatley, J. J., & Russell, K. E. (2023). 
Determination of blood biochemistry reference 
intervals in eastern collared lizards (Crotaphytus 
collaris). Journal of Herpetological Medicine 
and Surgery, 34, 22–31. https://doi.org/10.5818/
jhms-d-21-00035
Mendonça, W. C. S., Duncan, W. P., Vidal, M. D., 
Magnusson, W. E., & Silveira, R. (2024). Blood 
biochemical reference intervals of black caimans 
(Melanosuchus niger) and spectacled caimans 
(Caiman crocodilus) in the Brazilian Amazon 
region. Journal of Wildlife Diseases, 60. https://doi.
org/10.7589/JWD-D-23-00067
Mouane, A. (2010). Contribution à la connaissance 
des amphibiens et des reptiles de la région de l’Erg 
Oriental (Souf, Taibet et Touggourt).
Mouane, A. (2020). Contribution à l’étude de 
l’écologie de l’herpétofaune du Sahara septentrional 
Est.
Mouane, A., Sekour, M., Harrouchi, A. K., 
Ghennoum, I., & Ouimeur, S. (2020). Diversity 
and morphometric of sauria (reptile) in the Algerian 
northern Sahara. Ponte International Scientific 
Researches Journal, 76. https://doi.org/10.21506/j.
ponte.2020.2.14

BIOLOGICA NYSSANA ● 17 (1) June 2026: Mouane et al. ● Biometric and Biochemical Characterization of Sandfish 
Lizards (Scincus scincus) in the Oued Souf Region, Algerian Sahara



61

Oksanen, J., Simpson, G. L., Blanchet, F. G., 
Kindt, R., et al. (2022). vegan: Community 
ecology package (Version 2.6-2) [R package]. The 
Comprehensive R Archive Network.
Oliveira, M. R., Braghirolli, F. M., Verrastro, L., & 
Oliveira, G. T. (2018). Seasonal and sexual variation 
of the intermediate metabolism and body condition 
indexes in the lizard Tropidurus catalanensis. South 
American Journal of Herpetology, 13, 85–95. https://
doi.org/10.2994/SAJH-D-17-00073.1
Parida, S. P., Dutta, S. K., & Pal, A. (2012). 
Hematological and plasma biochemistry in 
Psammophilus blanfordanus (Sauria: Agamidae). 
Comparative Clinical Pathology, 21, 1387–1394. 
https://doi.org/10.1007/s00580-011-1303-7
Roitberg, E. S., Orlova, V. F., Bulakhova, N. A., 
et al. (2020). Variation in body size and sexual 
size dimorphism in the most widely ranging lizard: 
Testing the effects of reproductive mode and climate. 
Ecology and Evolution, 10, 4531–4561. https://doi.
org/10.1002/ece3.6077
Schleich, H.-H., Kästle, W., & Kabisch, K. (1996). 
Amphibians and reptiles of North Africa. Koeltz 
Scientific Books.
Shafiei, S., Sehhatisabet, M. E., & Moradi, N. 
(2015). New record of sandfish skink, Scincus scincus 
conirostris Blanford, 1881 (Sauria: Scincidae) from 
southeastern Iran. Check List, 11, 1774. https://doi.
org/10.15560/11.5.1774

Stadler, A. T., Vihar, B., Günther, M., et al. (2016). 
Adaptation to life in aeolian sand: How the sandfish 
lizard, Scincus scincus, prevents sand particles from 
entering its lungs. Journal of Experimental Biology, 
219, 3597–3604. https://doi.org/10.1242/jeb.138107
Tamukai, K., Takami, Y., Akabane, Y., Kanazawa, 
Y., & Une, Y. (2011). Plasma biochemical reference 
values in clinically healthy captive bearded dragons 
(Pogona vitticeps) and the effects of sex and season. 
Veterinary Clinical Pathology, 40, 368–373. https://
doi.org/10.1111/j.1939-165X.2011.00329.x
Volynchik, S. (2014). Climate-related variation 
in body dimensions within four lacertid species. 
International Journal of Zoology, 2014, 795387. 
https://doi.org/10.1155/2014/795387
Zhao, W., & Liu, N. (2013). Sexual dimorphism of 
head size in Phrynocephalus przewalskii: Testing 
the food niche divergence hypothesis. Asian 
Herpetological Research, 4, 242–247. https://doi.
org/10.3724/SP.J.1245.2013.000242

BIOLOGICA NYSSANA ● 17 (1) June 2026: Mouane et al. ● Biometric and Biochemical Characterization of Sandfish 
Lizards (Scincus scincus) in the Oued Souf Region, Algerian Sahara




