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Citizen Science Assisted Monitoring Provides New Data Concerning the Distribution of the 
Bulgarian Bent-toed Gecko, Mediodactylus danilewskii (Gekkonidae, Squamata), in North-East 
Bulgaria. Koynova, T., Marinova, P., Nikolov, N., Kaschieva, M., Chernikov, C., Velkova, V., Natchev, N.  — 
Th e Bulgarian Bent-toed Gecko (Mediodactylus danilewskii Strauch, 1887) is one of the two species of 
geckos inhabiting the territory of Bulgaria. In the recent years, new information on its distribution was 
published and big amount of data were collected. We organized an information platform for sharing 
data on the biology and live-range of M. danilewskii in inland North-East Bulgaria. Th is gecko is a highly 
synanthropic species which is oft en observed by citizens. Here we report on four new observation spots 
and also confi rm the presence of the species from recently published localities. All data were recorded by 
 volunteers, hence we discuss on the methods for documentation of the specimens and the critical role of 
the citizen science to assess the range of distribution of the species.
Key words: volunteers, observation, documentation, population, new locality, gecko.

Introduction

Th e genus Mediodactylus Szczerbak and Golubev, 1977 is widespread from the Mediterranean region 
to Central Asia ( Ananjeva et al., 2006) and includes fi ve species — M. kotschyi; M. orientalis; M. danilewskii; 
M. bartoni and M. oertzeni ( Kotsakiozi et al., 2018). Th e gecko Mediodactylus danilewskii is a small lizard with 
total length of 11 cm (see  Stojanov et al., 2011). Th e species is highly synanthropic and inhabits almost exclusively 
human settlements in Bulgaria ( Beshkov & Nanev, 2002). Th ese geckoes are thigmothermic, have a rather cryptic 
behavior and are active predominantly during the night (Stojanov et al., 2011). Th ese characteristics make them 
a challenging object for monitoring. Oft en the professional scientists are limited in time and resources, so 
the methods of the “citizen science” can be applied for the purposes of time-consuming monitoring missions 
( Th eobald et al., 2015; Kobori et al., 2016). Some forms of “citizen science” may represent a volunteer-based 
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monitoring and possess the potential to solve problems concerning personnel limitations ( McClure et al., 
2020). Th e volunteers may support the researchers using methodologies developed by professional scientists 
( Trumbull et al., 2000; Silvertown, 2009). With proper training,  citizens are able to provide accurate and reliable 
information ( Darwall & Dulvy, 1996; Newman et al., 2003). In addition, the modern technologies allow those 
citizens in access to advanced data collection and reporting tools, thus reducing data submission errors and 
eff orts ( Starr et al., 2014). 

In the recent years, interest in citizen science projects is growing globally ( Bonney et al., 2014; Peters et 
al., 2015; Hecker et al., 2018). In the ecological monitoring, the citizen science has a long and positive history 
and nowadays become more and more popular. Th e new information technologies allow for growing number 
of volunteers to contribute in gaining more information concerning the general biology of a variety of species 
( Bonney et al., 2014; Kobori et al., 2016). Actually, the monitoring of biodiversity is one of the scientifi c fi elds, in 
which the citizen naturalists readily cooperate with the professional specialists (see  Miller-Rushing et al., 2020). 
To date there are a lot of citizen science projects that involve collection of data on herpetofauna  distribution 
(Cosentino et al., 2014; Petrovan & Schmidt, 2016; Deutsch et al., 2017, Rowley et al., 2019). Learning is a very 
useful benefi t of volunteering and it is oft en a motivation to support such activities ( Ryan et al., 2001; Bruyere 
& Rappe, 2007; Stepenuck & Green, 2015). Furthermore, public engagement with the environment can lead to 
behavioural change within the human society ( McKinley et al., 2017). 

Th e main goal of the present study was to involve volunteers in the investigation of the Bulgarian Bent-
toed Gecko populations in inland North-East Bulgaria. We used the help of citizen science as an eff ective 
complement to fi eld surveys to collect data and to document the expansive distribution of M. danilewskii in 
the region.

 

Material and methods

In inland North-Eastern Bulgaria (except two populations near the Danube River), the Bulgarian 
Bent-toed Gecko was observed for the fi rst time in 2015 by a local hobby naturalist from Shumen town. We 
started immediately an organized observation of the population and established a data sharing platform at 
the website of the Biology Department (FNS, Shumen University) for collecting new information concerning 
the distribution of the species. Since 2015 we organized a group of volunteers from diff erent settlements in 
northeastern Bulgaria and since 2016, we also monitored some social platforms for information sharing. 

For correct identifi cation we had prepared a photographic guide for M. danilewskii (see fi g. 1). As a 
model organism we used one of the specimens detected in the town of Razgrad. For detailed photographic 
documentation we use a Canon EOS 60D with a macro lens Canon EF 100mm f/2.8 Macro USM (Canon Inc., 
Ota City, Tokyo, Japan) and a Sony RX 10 III (Sony Electronics Corporation, Minato, Tokyo, Japan). Th e 
most important morphological characteristics of the species were provided by Stojanov et al. (2011): small 
and oval dorsal tubercles; 5 to 8 W-formed dark dorsal stripes (normally 6); 4 to 9 preanal pores (normally 7); 
1–3  prismatic postanal tubercles; the cranial tubercles are positioned above the ear opening.

Results and discussion

On the base of our previous researcher on M. danilewskii in North-Eastern Bulgaria 
( Koynova et al., 2017) and the observations we currently made, we estimate that citizen 
involvement could be a very useful tool to complement the picture of the distribution of 
the species in this part of the country. Since 2015 we started to monitor the presence of 
the species in the region and thanks to the eff orts of all involved specialists and volunteers, 
we were able to gather valuable data. We confi rmed the distribution and the presence 
of permanent living population in Shumen town (see  Koynova et al., 2020; Koynova & 
Natchev, 2020).

Geckos are among the species that are most oft en translocated and are able to establish 
extralimital populations ( Kraus, 2009). Our observations confi rm this information and in-
dicate on the expansive distribution of M. danilewskii in northeastern Bulgaria. In the pres-
ent study we provide data on new registrations in sites with previously reported presence 
and represent data on four completely new sites of distribution – Razgrad, Dobrich, Ivan-
ski, Osmar (fi g. 2). For the population in Razgrad we report presence confi rmation from 
2016, 2017, 2019 and 2020 from four diff erent localities. For Dobrich were reported mul-
tiple observations on subadult and adult specimens from two spots in the town. New data 
were provided for Ivanski and Osmar villages (Shumen District). One recently documented 
specimen confi rmed the presence of the species in Novi Pazar town (see also Koynova 



383Citizen Science Assisted Monitoring Provides New Data Concerning the Distribution of the Bulgarian...

et al., 2020). We collected also data 
from six new localities of the spe-
cies in Shumen town (additional 
to the data provided by Koynova 
et al., 2017; Koynova et al., 2020; 
Koynova & Natchev, 2020). All 
new reported observations are as-
sociated to low profi le buildings of 
1 to 3 fl oors with exception of the 
geckos from Dobrich, where they 
were recorded on a 5 fl oored build-
ing (table 1). 

We were able to confi rm the 
presence of M. danilewskii on the 
newly recorded spots by the help 
of photographic materials, which 
were supplemented to the observa-
tion reports of the volunteers. In 
general, these lizards are very hard 
for photo documentation, because 
they are tiny and mostly night ac-
tive. Normally, they behave rather 
shy and it is diffi  cult to be ap-
proached. A good and detailed 
photo shot normally demands 
proper illumination, the use of ex-
pensive bright-aperture telescopic 
lenses, camera body with a large 
sensor and the use of a tripod (see 
fi g. 1). 

Th e documentation of details 
at the level of single scales is possible only by the use of macro-photography and in most 
cases demands the capture and immobilization of the specimen (fi g. 1). However, a high-
resolution picture from dorsal view can contribute for the successful species indication 

Fig. 1. Morphological indicators for photograph-based identifi -
cation of the Bulgarian Bent-toed Gecko (M. danilewskii): a —
dorsal view of an adult specimen: white arrows indicate the six 
W-formed dorsal stripes, red arrows indicate the small and round 
dorsal tubercles, black arrows indicate the two prismatic postanal 
tubercles, red ellipse indicates the position of the cloacal opening 
on the ventral site of the body; b — ventral view of the cloacal 
region of the lizard: pale-blue arrows indicate the position of the 
seven preanal pores, the white asterisk indicates the cloacal open-
ing, black arrows indicate the two prismatic postanal tubercles; 
c — close up picture of the head in right dorso-lateral plane: pale-
rose arrows indicate the position of the cranial tubercle above the 
ear opening (indicated by an yellow asterisk); Picture performed 
by the use of Canon EOS 60D with micro lens EF 100 mm/2.8, 
illumination LedLenser T16 by 6000-8000K.

T a b l e  1 . Coordinates of the newly recorded specimens of M. danilewskii in North East Bulgaria

Place Coordinates (Datum, WGS 84) Name
Dobrich 43.55232° N, 27.82891° E; 255 m a .s. l. Nelly Raycheva

43.57746° N, 27.82803° E; 197 m a. s. l. Nelly Raycheva
Razgrad 43.52482° N, 26.52362° E; 206 m a. s. l. Chavdar Chernikov

43.52661° N, 26.52124° E; 203 m a. s. l. Chavdar Chernikov
43.52841° N, 26.52308° E; 202 m a. s. l. Chavdar Chernikov
43.51955° N, 26.52808° E; 249 m a. s. l. Djanan Isufova

Ivanski 43.14486° N, 27.03489° E; 105 m a. s. l. Pavlina Marinova
Osmar 43.21711° N, 26.85822° E; 174 m a. s. l. Nikolay Nikolov
Shumen 43.27721° N, 26.91167° E; 265 m a. s. l. Aydin Hatibov

43.27408° N, 26.90809° E; 272 m a. s. l. Svilena Ivanova
43.23921° N, 26.93214° E; 184 m a. s. l. Stoyan Stoyanov
43.26403° N, 26.94092° E; 205 m a. s. l. Todorka Todorova
43.26869° N, 26.92109° E; 259 m a. s. l. Nikolay Nikolov
43.28228° N, 26.89981° E; 314 m a. s. l. Ralitsa Balkanska

Novi Pazar 43.34139° N, 27.16639° E; 152 m a. s. l. Sevinch Basri
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of the geckos. Only the registration of 
the preanal pores demands a picture in 
ventral view. Actually, the location of 
the cloacal opening can be estimated 
from a dorsal image and such a picture 
would allow for the precise count of 
the dorsal W-formed stripes between 
the occipital region and the origin of 
the tale. By the use of proper illumi-
nation, the position of the cranial tu-
bercles and the characteristics of the 
dorsal tubercles can be recognized on 
a high-resolution picture from dorsal 
view (fi gs 1 and 3). Th e increased in-
tensity of the light and the stabiliza-
tion of a small-sensor camera (e. g., a 
bridge camera or a smart phone cam-
era) may improve dramatically the 
quality of the picture as a document 
confi rming the presence of the Bulgar-
ian Bent-toed Gecko (see fi g. 3). 

Conclusions

Th e crucial role of the volunteers 
in collecting data on the occurrence 
of the Bulgarian Bent-toed Gecko in 
inland North-East Bulgaria is demon-
strated by the fact, that all documen-
tations of the presence of the species 
were performed by citizens. Th e in-
volvement of hobby environmentalist 
in non-avian monitoring programs is 
a relatively new procedure for Bulgar-
ia. Especially for near future in studies 
of synanthropic species or species with 
wide distribution (some amphibian, 

reptiles, and mammals), we expect intensive development of citizen science platforms in 
Bulgaria. Several initiatives like the ongoing monitoring of M. danilewskii provided already 
valuable results and represent a solid base for the further involvement of citizen science 
volunteers in diff erent ecological investigations. 

Th is work was partly supported by the Research Fund of the Konstantin Preslavsky University of Shumen 
(Grant No. RD-08-67/25.01.2021) and Bulgarian Ministry of Education and Science under the National 
Program for Research “Young Scientists and Postdoctoral Students”. We are thankful to all volunteers for their 
work.
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