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Abstract. The current study analyzes the types of mortalities of the green
toad (Epidalea viridis) in the city of Plovdiv. Among all recorded mortalities
(n=42), the road kill was the most common cause of death (65 % of the cases),

followed by killing by humans (usually children)

- 31%. Killing of green toads by

dogs (2%) and domestic cats (2%) has the lowest impact.
Both most significant factors (road kill and killing by humans) affect mainly

the adult specimens.

No statistically significant difference between the
mortalities of the two sexes was detected.

Key words: mortality, urban environment, green toad, Plovdiv, Bulgaria

Introduction

The green toad (Epidalea viridis) is
widely spread across the country and
according to BESHKOV & NANEV (2002) it
is much more numerous in urban areas
than in natural habitats. For the city of
Plovdiv this species is reported by
CYREN (1941), BURESH & TSONKOV (1942),
ANGELOV ~ (1960a,b), ANGELOV &
KALCHEV (1961) and EUZET et al. (1974).
These studies however are broader in
nature and don’t have ecological
purpose. Only in 2005 two studies have
been conducted, giving some
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preliminary data about the ecology and
the conservation problems and threats of
this species in wurban environment
(MoLLov, 2005 a, b). These studies
advised that more detailed research on
the subject is needed. Accordingly the
aim of the current study is to present
more detailed data concerning the types
of mortalities of the green toad in the
city of Plovdiv.

Material and methods
In the course of the current study a
series of observations were carried out in
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the period from March 2007 to March
2009 in various locations in the city of
Plovdiv. The observations were
conducted diurnally, as well as
nocturnally, on various green areas and
other suitable for the green toad
(Epidalea viridis) habitats. The recorded
specimens and their larvae and eggs
were determined using BISERKOV et al.
(2007) and the systematics follows
SPEYBROECK & CROCHET (2007).

When dead specimens were found
we determined the sex and the age
group  (juvenile, subadult, adult)
according to the characteristics given by
ARNOLD & OVENDEN (2002) and
BISERKOV et al. (2007), as well as the
cause of death (where possible).

All mortalities were marked using a
GPS receiver “Garmin eTrex Vista” and
“MapSource v. 6.12” software (GARMIN
LtD.,, 2007) on electronic topographic
map “BG Topo Maps v. 2.12” (KOTZEV,
2005) with WGS84 coordinate system
and visually presented with Google
Earth v.4.0 on a scaled satellite photo
from 2007 (GOOGLE EARTH, 2009).

The statistical processing of the data
was done using the software package
“Statistica v. 7.0” (STATSOFT INC., 2004).
Data was compared, using the Chi-
square test, when the data are not
normally distributed (FOWLER et al.
1998). For statistically significant we
accepted  differences with  p<0.05
[a=5%].

Results and Discussion

The observed green toad mortalities
(n=42) were divided into the following
types: road kill, n=27, direct kill (killed
by people), n=13; killed by dogs, n=1
and killed by domestic cats, n=1 (Fig. 1).

Most of the mortalities were caused
by the automobile traffic - 65% from all
recorded cases (x?=43.71, df=3, p<0.05).
The majority of the recorded dead
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specimens were on the streets and alleys
on the periphery of nature monuments
(NM) “Halm na osvoboditelite” (Hill of
the liberators) and NM “Mladezhki
halm” (Hill of youth). Single dead
specimens were discovered on the
streets of the Old Town (Trihalmie Hill)
and Stochna Gara Station. According to
MoLLov (2005b) in the city of Plovdiv
the Green Toad inhabits mainly the
gardens and yards of the houses and the
open green spaces between buildings. In
early spring (March-May) it migrates to
the places of reproduction (usually
small, temporary, standing water basins)
and vice versa. During these migrations
the green toads need to cross roads and
considerable amount of toads get killed
by the traffic (Fig. 2). From our data,
three “hot zones” can be distinguished,
where the most of the mortalities are
recorded - the middle part of “Volga”
Str. (n=8), “Capt. G. Tsanev” Str. (n=6)
and “Nikola Obretenov” Str. (n=4), all
located in the periphery of NM “Halm
na osvoboditelite”. On the same spots a
large number of dead green toads were
recorded in a previous study, conducted
in the period 2002-2005 (MOLLOV, 2005b).
In relation to sexes, no statistically
significant ~ difference was detected
between the dead males and females -
x>=0.28, df=1, p=0.59. However, it is
noteworthy that for a large number of
the road killed toads (n=13) the sex
could not be determined, due to the
heavy damage of the toads’ bodies.
Some authors report that the mortality
caused by the automobile traffic on the
amphibian populations could lead to
unequal sex ratio (COOKE, 1995; FAHRIG
et al., 1995). Unfortunately our data
could not neither confirm nor reject this
statement.

On the other
significant ~ predominance
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Fig. 1. Localities of the recorded mortalities of the Green Toad in the city of Plovdiv.
Legend: ® - road kill mortalities; 7 - mortalities caused by humans (direct kill); [0 -

mortalities caused by dogs; A\ _ mortalities caused by domestic cats.

number of dead animals

Fig. 2. Seasonal distribution of the recorded dead green toads, killed by automobile
traffic, for the whole period of study.
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recorded road killed adult specimens in
comparison with the subadult and juvenile
(x2=33.56, df=2, p=0.0003). It seems that the
larger size of the adult animals makes them
more vulnerable for collision with the
automobile traffic in comparison with the
subadult and the juvenile. Similar
observation were made by PUKY (2005),
who points out that during most of the
conducted similar studies, more road killed
specimens are recorded from species with
larger size (Bufo bufo, Rana temporaria), in
comparison with the these with smaller
size (Lissotriton vulgaris). It is also possible
that small, dead specimens are more
unlikely to be preserved on the road to be
recorded.

According to our results, the second
major factor for the green toad mortality in
the city of Plovdiv is the direct killing by
humans (31% from all observed cases).
Dead specimens, killed by humans were
recorded only at the places heavily visited
by people, namely the park area of NM
“Mladezhki halm” and the main city park -
Gradska Gradina Park (Fig. 1).

Due its “unpleasant” for most people
looks and due to some superstitions, the
green toads are often killed by humans,
especially children. They kill not only the
adult specimens, but the juvenile and the
larvae as well. Occasionally they also take
out the cords with eggs of the green toad
out of the water and they eventually dry
out. Despite this the adult specimens are
the group that are most commonly
subjected to this kind of anthropogenic
pressure (x2=14.80, df=2, p=0.0006). In
relation to sexes we did not record any
statistically significant difference between
the males and females killed by humans
(x?=0.08, df=1, p=0.78).

Our study showed that weakest impact
on the green toad mortalities in the city of
Plovdiv is the killing by dogs and domestic
cats (2% of all recorded cases, respectively).
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For the whole period of study we observed
only one attack of an adult green toad by a
dog and one of a subadult specimen by a
domestic cat. Both observations took place
in NM “Mladezhki halm”. The dogs and
the domestic cats don’t use the green toads
for food, but occasionally they attack them
in the form of a game, which usually leads
to the death of the toad.

For the period of study in the city of
Plovdiv we couldn’t record any other types
of green toad mortalities. It seems this
species is not used for food by the birds of
prey inhabiting the city, because it is not
registered so far in their pallets (Georgiev,
Plovdiv, pers. comm., 2009) and the
carnivore mammals which use it for food
are not inhabiting the city of Plovdiv. There
are also few several factors influencing the
recording of dead green toads. Probably a
fair amount of green toads are perhaps
eaten or carried away by other animals,
removed from the road and the other
searched habitats during the cleaning of the
city parks, or just decomposed.

Conclusion

The most significant cause of death of
the Green Toad (Epidalea viridis) recorded
by us in the city of Plovdiv is the
automobile traffic and the direct killing by
humans. Despite the considerable amount
of recorded mortalities, in our opinion this
species is not seriously threatened. As
eventual conservation measures for the
green toad in the city of Plovdiv we could
recommend the organization of educational
campaigns (lectures, presentations) within
the citizens (especially pupils) about the
biology, ecology and  conservation
significance of the green toad, as well as the
installing of information plates (boards) in
the parks and park areas, where the toads
are reproducing and occurs with higher
abundance.
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Pesrome. Hacrosmoro  npoyusaHe
pasmiiexyga TUIIOBETe  W3TOYHWMIM — Ha
CMBPTHOCT IpPW 3eJIeHaTa KpacTaBa >kala
(Epidalea viridis) B rp. IlmoBaus. Ot Bcrukm
yCTaHOBEHWM CMBPTHU caydan (n=42),
aBTOMOOWUIHMAT TpaduK e Ham-3Ha4YMMaTa
IpUYMHA 3a CMBPTHOCTTA (65 % OT BCUUKM
cjIy4awu), cJIefiBaH OT IIPSKOTO yOwmBaHe OT
xopa  (oObmkHOBeHO pmera) -  31%.
YOuBaneTo Ha 3ejleHM KpacTaBu Xabum OT
KyueTa (2%) ¥ moMamrHu KOTKu (2%) vmarn
Ha-MaJIKO Bb3eVICTBIE.

M pBara Ham-3HauMMM  akropa
(aBTOMOOWIIEH Tpad MK 1 yOUBaHe OT XOpa)
TIOBJIVISIBAT OCHOBHO BB3pacTHUTE
exseMwripu. He  Osixa  ycraHOBeHU

CTaTUCTUYECKM 3Ha4UVMMM Pas3iIVIKU MeXIy
CMBPTHOCTTA IIPU MBXKUTE ¥ >KeHCKUTe
eK3eMIULIPU.

Beripeknt Hemasikusi Gpomt ycraHOBeHU
CMBPTHM CJIy4yay, II0 Hallle MHeHWe TO3U
BUJL He e cepuosHO 3acTpamreH. Kato
eBeHTyaJIH/ KOHCepBallIOHHU MepKM 3a
olnasBaHeTO Ha BUJga B TIpajga Owuxme
Iperiopbyajiv IpoBeXgaHe Ha obpasoBa-
TeJIHV KaMIIaHWM Cpell TpaXIaHWUTe 3a
KOHCepBallMOHHATa 3Ha4YMMOCT, O1oJI0TMs-
Ta ¥ eKOJIOTMs Ha BUla, KaKTO M ITOCTaBsi-
HeTO Ha wMHQOpPMaUVOHHM Tabeau B
IapKoBeTe, KbJ/IeTO BUja ce pasMHOXaBa U
cpellia B II0-TOJIsIMa YMCII€HOCT.
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