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kurzFAssung

die Arbeit präsentiert skelettochronologische daten zur Altersstruktur und zum Wachstum von Iranolacerta
brandtii (de FIlIppI, 1863) einer ostanatolischen gebirgspopulation (2363 m ü. m.) aus dem gebiet des dorfes
karadulda im Bezirk Çaldıran, provinz van (türkei).  das Alter der dreiundzwanzig (19 männchen, vier Weib -
chen) untersuchten exemplare lag bei männchen zwischen drei und sechs, bei Weibchen zwischen vier und fünf
Jahren, wobei sich anhand der stichprobe kein statistisch signifikanter unterschied nachweisen ließ.  die ge -
schlechtsreife wurde von männchen wie Weibchen im zweiten oder dritten Jahr erreicht.  die mittlere kopf-rumpf-
länge der Weibchen (64.27 ± 1.42 mm) übertraf die der männchen (58.41 ± 1.17 mm) signifikant (p = 0,029).

ABstrAct

Information on age structure and growth of Iranolacerta brandtii (de FIlIppI, 1863), is presented for a high
altitude (2,363 m a.s.l.) population from karadulda village, district of Çaldıran, province of van, east Anatolia
(turkey).  twenty-three specimens (19 males and four females) were studied using skeletochronological methods.
the age ranged from three to six years in males, and from four to five in females, this difference being not statis-
tically significant in the sample studied.  Age at sexual maturity was two to three years for both male and female
individuals.  the mean svl was significantly (p = 0.029) greater in females (64.27 ± 1.42 mm) than males (58.41
± 1.17 mm).
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Iranolacerta (Arnold et al., 2007) is a
small genus with a fragmented distribution
range (AhmAdzAdeh et al. 2013).  It includes
the ground dwelling species I. brandtii (de
FIlIppI, 1863), and the saxicolous I. zagro -
sica (rAstegAr-pouyAnI & nIlson, 1998).
the persian lizard, I. brandtii, a small-sized
lacertid of a total length of up to 20 cm is
known from northwestern Iran (provinces of
Azerbaijan, Ardebil and es fahan), republic
of Azerbaijan and eastern turkey with a lim-
ited and scattered distribution (Arnold et al.
2007; AhmAdzAdeh et al. 2008; ŠmId et al.

2014; AvcI et al. 2015; yIldIz & İğcI 2015)
at altitudes of 1,500 to 3,200 m (In den
Bosch 1996; nIlson et al. 2003).  In the
Iucn red list, I. brandtii is categorized as
being data deficient (dd) due to the lack of
information regarding threats, biology, ecol-
ogy and distribution of the species (tunIyev
et al. 2009). 

this study aimed to gain information
on longevity and growth rates of I. brandtii
from an east turkish population living about
230 km from the nearest known Iranian re -
cords.  
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twenty-three specimens of I. brandtii
(19 males and four females) captured at
karadulda village, district of Çaldıran in
the province of van, east Anatolia, at alti-
tudes of 2,363 m a.s.l. on July 27, 2015,
entered the skeletochronological analysis.
the presence or absence of hemipenes was
used to determine the sex; snout-vent length
(svl) was measured with a digital caliper
(accuracy 0.01 mm).

According to the skeletochronological
protocol applied, the third toe of a hind leg
was clipped including the second phalanx in
all studied specimens, kept in water for 24
hrs and thereafter transferred into 5 % nitric
acid for two hrs to decalcify the bones.
After this, the phalanges were kept in water
for 12 hrs again.  cross sections (18 μm) of
the middle part of the diaphysis of the sec-

ond phalanx were prepared using a freezing
microtome and stained with ehrlich’s hema-
toxylin (Fig. 1).  cross sections were treated
with glycerol for the study of lines of arrest-
ed growth (lAgs) under a light microscope.  

A shapiro-Wilk test was applied to test
for normal distribution of age and svl, and
mann-Whitney u tests to test for the pres-
ence or absence of significant differences in
age and svl between male and female indi-
viduals.  pearson’s correlation coefficient (r)
was used to indicate the strength and direc-
tion of the relationship between age and
svl, a quadratic regression analysis was
applied to determine the model showing the
best fit to the correlation between age and
svl.  the analyses were carried out using
spss v. 22 (IBm spss statistics for
Windows, Ar monk, ny).
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mAterIAls  And  methods

results

lAgs in subterminal phalangeal
bones of the third toe were easily counted in
all specimens.  descriptive statistics on age
and svl are given in table 1.  there was no
statistically relevant difference in the distri-
bution of the age between the male and
female population studied (mann-Whitney
u test; u = 33, z = -0.423, p = 0.725) where-
as, there was a significant difference be -
tween the sexes in terms of svl (mann-
Whitney u test; u = 11, z = -2.190, p < 0.05).
the age where a significant decrease in the
growth took place was determined as age at

sexual maturity (ryser 1988).  According
to this definition, the individuals of the pop-
ulation reach sexual maturity at the age of
four or five years.  While the maximum age
was six years in males, it was five in
females, the corresponding maximum svl
values being 67.9 mm and 66.1 mm, respec-
tively.

there was a strong correlation be -
tween age and svl in males (N = 19; r =
0.664, p = 0.029) based on pearson correla-
tion coefficient, but this relationship was not
significant in females (N = 4; r = 0.484; p =

table 1:  descriptive statistics in terms of snout-vent-length (svl, mm) and age (years) of males and females
in the studied sample of Iranolacerta brandtii (de FIlIppI, 1863), from eastern turkey.  sd – standard deviation.

tab. 1:  deskriptive statistiken zu kopf-rumpf-länge (krl, mm) und Alter (Jahre) bei männchen und
Weibchen in der untersuchten stichprobe von Irano lacerta brandtii (de FIlIppI, 1863) aus der osttürkei.  
sA – standardabweichung.

svl (mm) / krl (mm) Age (years) / Alter (Jahre)

karadulda males Females males Females 
population männchen Weibchen männchen Weibchen

N 19 4 19 4
minimum-maximum 52.1-67.9 60.1-66.1 3-6 4-5
mean (±sd) / mittel (±sA) 58.41 (±1.17) 64.27 (±1.42) 4.32 (±0.24) 4.5 (±0.29)
mann-Whitney u 11 33 
p value p = 0.029 p = 0.725
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Fig. 1:  cross-section (18µ) of the diaphysal region of a distal phalanx of the third toe of a male of 
Iranolacerta brandtii (de FIlIppI, 1863), from eastern turkey (svl = 62.23 mm, age = four years).  

Arrows indicate lAg numbers 1 to 4 observed in the periosteal bone.  e.b. ‒ endosteal bone, 
m.c. ‒ marrow cavity, r.l. ‒ reversal line, h ‒ hatching line.

Abb. 1:  Querschnitt (18µ) der diaphysenregion eines distalen gliedes der dritten zehe einer männlichen
Iranolacerta brandtii (de FIlIppI, 1863) aus der osttürkei (kopf-rumpf-länge = 62.23 mm, Alter = vier Jahre).

die pfeile markieren die linien verminderten Wachstums nr. 1 bis 4 im periostalen knochen.  
e.b. ‒ endostaler knochen, m.c. ‒ markhöhle, r.l. ‒ umkehrlinie, h ‒ schlupflinie.

Fig. 2:  regression model showing the best fit to the correlation between age (years) and svl (mm) in 19 males 
of Iranolacerta brandtii (de FIlIppI, 1863), from eastern turkey (y = 16.985 + 16.392 x - 1.49 x2; R2 = 0.525). 
Abb. 2:  regressionsmodell mit der besten kurvenanpassung an die korrelation zwischen Alter (Age, Jahre) 

und kopf-rumpf-länge (svl, mm) von 19 männchen von Iranolacerta brandtii (de FIlIppI, 1863) 
aus der osttürkei (y = 16.985 + 16.392 x - 1.49 x2; R2 = 0.525).
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the present paper provides first data
on age and growth parameters of I. brandtii
from the eastern Anatolian region.  As a gen-
eral rule, ectotherms such as lizards have rel-
atively short annual activity periods at high
altitudes where temperature plays a key role
in shaping life history traits such as age and
size at sexual maturity, longevity and growth
(perry 2007).  Iranolacerta brandtii phalan -
geal cross sections showed thick layers of
spring-summer growth and thin layers
(lAgs) occurring in winter (Fig. 1). the
close vicinity of the hatching line to the first
lAg (see Fig. 1) points to a hatching date
late in the year.  generally, in cold areas, liz -
ards reach sexual maturity at higher age.
maximum longevity in the I. brandtii sample
studied was five and six years for fe males
and males respectively.  Although this differ-
ence was not significant in the materials stud-
ied, it is representative of many high altitude
populations of small lizard species.  For
example, five years for males and six for
females were reported in the Ardanuç popu-
lation (2,137 m a.s.l.) of Darevskia rudis
(BedrIAgA, 1886) (gül et al. 2014), nine
years for male and 10 for female Eremias
suphani BAsoglu & hellmIch, 1968, at an
altitude of 2,180 m a.s.l. (üzüm et al. 2015).
the opposite trend was found for a high alti-
tude population of Lacerta agilis lInnAeus,
1758, in which males (three years) and
females (four years) were short-lived as com-
pared to their lowland conspecifics (guArIno
et al. 2010).  Although life history traits of
male and female individuals can vary consid-
erably between or within populations of a

given species (guArIno et al. 2010), longevi-
ty, mean age and age at sexual maturity of
female and male individuals were similar in
the studied population of I. brandtii. 

In lacertid lizards, svl is widely used
to verify whether or not sexual size dimor-
phism is present (ArrIBAs 1996).  In the
studied sample of I. brandtii, the mean svl
of females was significantly larger than of
males.  variation in body size of lizards can
differ both between and within populations
if individuals live in different habitat types
(sImIth 1998).  the reasons for variation are
manifold, e.g., differences in food availabil-
ity, risk of predation, or climate conditions
(roItBerg & smIrInA 2006a, 2006b).  may -
be the mean svl of male and female lizards
of the present study is affected by the arid
climate conditions prevailing in the pro -
vince of van, where the specimens were col-
lected (average annual temperature 9.11 c°
and rainfall 32.14 mm - information based
on annual averages between 1950 and 2014;
tsms 2015).  similarly, ouFIero et al.
(2011) reported that aridity can be a key
determinant factor for body size and shape.
Also, gül et al. (2014) believed that the
effect of aridity could have led to an in -
creased difference in body size between male
and female individuals of D. rudis from
high altitudes. 

Whether the observed significant dif-
ference between male and female svl in I.
brandtii is explained by genetics or external
conditions (roItBerg & smIrInA 2006a,
2006b; Borczyk & pAsko 2011) is still to
be revealed.
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