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Contribution to the individual marking
techniques for small lizards: heat branding
on Ablepharus kitaibelii (Bibron & Bory de
Saint-Vincent, 1833)

When studying the population characteristics of diminutive
lizards with secretive lifestyle, researchers will inevitably be
faced with the problem of individual recognition. The Snake-
eyed skink Ablepharus kitaibelii, distributed from Southern
Slovakia to Anatolia (see Vergilov et al. 2016), is one of the
few scincid species in Europe, being the smallest lizard on
the continent, and is the best example for this issue. Its ecol-
ogy and biology have received little attention and remain
poorly studied (Pasuljevi¢ 1965, 1966, 1975, 1976, Herczeg et
al. 2007). Heat/freeze branding has been used for marking
different reptiles (e.g. snakes Clark 1971, Lewke & Stroud
1974, Winne et al. 2006 or turtles Woodbury & Hardy 1948,
Clark 1971). Stumpel (1985) implemented branding with a
cordless soldering iron with a micro tip when studying an
Anguis fragilis population. He placed tiny point-shaped
marks on the ventral scales and mentioned that even though
their conspicuity decreased strongly over time they re-
mained observable throughout the six-month study period.
Similar approach was performed by Ferreiro & Galan (2004)
for the same species, using an ophthalmic cautery but point
burns were made on the dorsal scales and in addition to
adults the neonates were also marked. Marking ventral
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scales with medical cautery unit was also performed in a
study of Podarcis siculus population done by Vervust & Van
Damme (2009). They also marked both adults and juveniles
and the markings remained visible for at least 16 months.
Ehmann (2000) developed a soldering iron on batteries
which had an electric jug element wire winded on three
loops for a tip. He applied this tool for a gecko species of the
Carphodactylidae family (Nephrurus deleani), without men-
tioning the size of the specimens.

In the present study, heat branding was successfully ap-
plied in a four-year population study of A. kitaibelii in Pas-
trina hill, Northwestern Bulgaria. The studied area of the hill
covers ca. 0,6 ha of the ecotone zone between an oak forest
and a meadow, with altitude of 280 m. The marking tech-
nique was performed not only on adults (SVL > 40 mm), but
also on small specimens - juveniles (with SVL around 20-25
mm) and subadults with very small scales.

For the heat branding we used a portable soldering iron on batteries
(Weller BP645) (Fig. 1). It is small and lightweight, with a thin metal
tip (Fig. 1B) and requires only three AA type batteries. For even
smaller specimens (if needed) the tip can be filed down. Some sol-
dering iron models have different variability of tips. That kind of
tools can be bought for the price of 10 to 30 € and can be used with
only 2 or 3 batteries for many hours. The device can also reach a high
temperature (420-510°C). Similar portative soldering iron was used
also by Telenchev et al. (2017) for branding individuals of the much
larger species Pseudopus apodus (Pallas, 1775). The portative soldering
iron can be found in many ironware stores even in underdeveloped
countries like Bulgaria.

Figure 1. Portable soldering iron on 3 AA type batteries. A - general
view of the tool within the case; B - the thin iron tip of the tool.

Skinks were captured by hand and geographic coordinates for
each individual were recorded using a GPS device. Every specimen
was also photo-documented and recaptured specimens were recog-
nized later by their individual markings. For a four-year period 415
specimens were individually marked of which 249 were recaptures,
being successfully recognized by their markings (Fig. 2; Tab. 1).

For the branding we chose a new coding system that was
applicable for the studied species - burning ventral scales on
the two central rows and dorsal scales around the neck and
the mid body (Fig. 3A,B).

This coding technique was developed because of the
small size of the species and the visibility of the scales. The
most visible and countable scales are the ventral ones and
they seemed most suitable for our purposes. For that reason,
we chose to start the marking on the two central rows of the

Figure 2. Marking on juvenile (A) and adult (C) specimens using
portative soldering iron. Juvenile specimen (A), caught on 3.9.13,
was marked as Ne70 and recaptured on 24.9.14 as adult (B). Num-
ber 52 was marked on 3.7.13 and it was recaptured on 8.5.14 (D)

ventral scales above the cloacal ones. For bigger numbers
additional markings were used on the neck. Other marking
(on the sides of the mid body, on the dorsal side near the
hind limbs or on the limbs) can also be performed due to the
well-developed osteoderms all over the body of the animal
(Fig. 3C). The left central row of ventral scales of the speci-
men shows the numbers from 1 to 9, while the right central
row shows the numbers from 10 to 90.
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Table 1. Length of the periods between seasons, number of all recaptures by period and marked individuals with recaptures (without

repeats) by season.

Spring Summer Autumn Spring Summer Autumn Spring Summer Autumn Spring Summer Autumn

Season 2013 2013 2013 2014 2014 2014 2015 2015 2015 2016 2016 2016
Last date 6.5.2013 7.7.2013 8.9.2013 8.5.2014 4.8.2014 30.9.2014 30.4.2015 2.8.2015 26.10.2015 17.5.2016 1.8.2016 1.10.2016
Period 1 2 3 4 5 6 7 8 9 10 11 12
Interval length 62 63 242 88 57 212 94 85 204 76 61 -
Recaptures by period 2 3 9 14 8 30 37 23 43 28 22 30

n (adults) 33 25 23 32 21 50 43 40 40 38 37 36

n (juveniles) 11 0 20 13 2 14 15 7 19 12 5 36

n (total) 44 25 43 45 23 64 58 47 59 50 42 72

Figure 3. Marking code system used on Ablepharus kitaibelii. A - cod-
ing on the ventral scales (left central row showing numbers from 1
to 9 and right central row showing the numbers from 10 to 90); B -
marking on the left side of the neck of a specimen; C - marking on
the right side of the mid body of a specimen.

The counting begins from the last scales overlapping the
cloacal scales toward the head of the specimen. Respectively,
combinations between scales from those two central rows
make a different number. For example, burned second scale
from the right row and seventh scale from the left row
formed the number 27. Hundreds are marked on the neck
(mark on the left side on the neck is number 100, respec-
tively on the right side is 200) and mid body (mark on the
left side of the mid body is number 300 and on the right side
is 400). A specimen with combination of marks on the left
side on the neck, on the third ventral scale of the right cen-
tral row and on the sixth ventral scale of the left central row
has an individual number 136.

In time, most of the marks on the specimens fade a little
bit and dark spots spread around the burned scales. As the
animal gets older, the brandings begin to fade, but they
never fully disappear. The brandings were never re-marked.
If the two marks on the two central ventral rows were very
close to each other, it was possible for them to merge. That is
observed in marked juvenile specimens while they grow up.
For some juvenile specimens new brandings were added (on
the side of the mid body) when recapturing, for easy recog-
nition from each other if they were with similar size and
coding number.

For the unrecognizable specimens, we had to also note
the following characteristics: whether they had preserved
the full length of their tails or traces of regeneration were
visible; the sex of the specimens; the weight of the specimens

and the coloration of the head and body. Those characteris-
tics were useful for the older brandings, where the marks
had merged during the growth process or had faded away.
No signs of infections were observed. In some specimens the
dark spots around the brandings were spread across a larger
area than those in other individuals. The branding must be
performed very carefully, the tip of the soldering iron must
not be pushed too deep. Osteoderms in this species are very
fragile and gentle, especially on the ventral side. Only the
corneous layer must be burned, not deeper. In addition,
when branding, the animal could sharply move its body and
limbs and the tip of the soldering iron could burn the animal
on wrong spots on the ventral side.

The advantage of the new coding system consists of its
usefulness for the studied species, therefore for other small
lizards as well. The Snake-eyed skink is a very fragile animal
with small head and existing coding systems for other liz-
ards, like burning scales of the ventral side of the head (see
Ekner et al. 2011) were just not appropriate and safe. Vervust
& Van Damme (2009) used similar coding system as ours,
but they burned not only the central ventral scales but also
the ones to the left and right. In A. kitaibelii the side ventral
scales are smaller and this will present difficulties for mark-
ing. That is why the new coding system involves only the
larger ventral scales on the two central rows with additional
point burnings on the dorsal side of the animal. As the life
span for this species according to the few data available
(Fischer 1884, Fejervary 1912, Vergilov et al. 2018) was given
to be approximately 3.5 years, the marking approach seems
to be very useful in this case and also for other species with
short lifespan. The proposed method is also very useful for
the marking of any kinds of reptiles, regardless of size, and
has proven its value for marking very small lizards.
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