
ing behavior, going “limp” and relaxing its
muscular tonus.  When deposited outside
the reach of the people, it started to move as
to escape, but slowly and realizing it was
still observed by the potential “predator”,
resumed its death-feigning.  the snake was
left as such. 

While these behaviors were not previ-
ously known in Z. longissimus, they come
as no surprise since they are known in a
great range of colubrid genera and species,
including Coelognathus radiatus (BOie,
1827), which is similar to Zamenis (former-
ly the two genera were grouped together in
Elaphe) (VOgeL & Han-Yue, 2010).  Such
behavioral patterns appear more or less spo-
radically among populations, but not in all
specimens.  thanatosis occurs frequently, but
not always, in Natrix natrix, while reflex
bleeding is very rare (gregOrY et al. 2007);
also, thanatosis was only recently described
in the well-known european species Coro -
nella austriaca Laurenti, 1768 (JeLić &
ViLaJ 2011).  the present observation ex -
pands the range of defensive behaviors
known for Z. longissimus, a widespread and
ecologically flexible species.
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tortoises as prey of three bird
species in Bulgaria:  

implications for tortoise 
reintroduction programs 

in the past, the tortoise species Testudo
graeca LinnaeuS, 1758 and Testudo her-
manni (gmeLin, 1789) were widespread in
the lowlands and the lower mountain regions
of Bulgaria, but are currently experiencing
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Fig. 1:  Zamenis longissimus (Laurenti, 1768) 
displaying autohaemorrhaging (reflex bleeding) 

when held.  Photo: a. iFtime.



dramatic population declines (BeSHkOV &
naneV 2002; StOYanOV et al. 2011).  Testu -
do graeca is classified ʽVulnerableʼ and T.
hermanni ʽnear threatenedʼ according to
iuCn (2011) categories, both are included
in the Bulgarian red Data Book as
ʽendangeredʼ (BeSHkOV 2011a, 2011b).
tortoise populations were negatively influ-
enced in the recent decades (BeSHkOV 1984;
PetrOV et al. 2004), and this negative trend
continues nowadays.  the main reasons for
this were mass harvesting during the 20th
century, consolidation of arable land, and
afforestation with conifers instead of the
original deciduous trees and shrubs (PetrOV
et al. 2004).  Consumption of tortoises by
locals, despite the legal protection, is still rel -
evant today (BeSHkOV 1984; Vetter 2006;
authors of this note, pers. observ.).  Forest
fires also contribute to significant decrease,
habitat fragmentation and subsequent isola-
tion of populations of both species (POP -
geOrgieV 2008).

Predation by birds might affect tor-
toise populations, but this factor has re -
ceived comparatively little attention with
regard to the turtle species in question (for a
summary see BuSkirk et al. 2001; CHeYLan
2001) and Bulgaria in particular (BeSHkOV
1984; PetrOV et al. 2004).  tortoises are an
important part of the diets for the golden
eagle, Aquila chrysaetos (LinnaeuS, 1758),
and egyptian Vulture, Neophron percnop -
terus (LinnaeuS, 1758), in Bulgaria, whose
breeding populations also are decreasing
(SimeOnOV et al. 1991; iankOV 2007).  no
other avian species were peviously recorded
predating tortoises in Bulgaria.

reintroductions of captive bred tor-
toises planned to improve the status of their
populations (PetrOV et al. 2004) must take
into account potential predators occurring in
the region.  On the other hand, if these
potential predators themselves were in the
focus of conservation measures, tortoises, as
a prey, would contribute to the food supply
and, thus recovery of the abovementioned
declining bird populations.  

the present communication provides
new data regarding preying on tortoises by
different taxonomic groups of birds in Bul -
garia, to estimate its effect on reintroduction
projects of captive-bred young tortoises in
this country. 

Horn scales (costals, vertebrals and
marginals) from the carapace of an approxi-
mately two-year old tortoise were found in
one pellet of a White Stork Ciconia ciconia
Lin naeuS, 1758 (0.23 % of 438 analyzed
pellets).  a single horn scale (costal) from an
adult tortoise was detected in another pellet.
Since the corresponding animal of prey must
have been too big for swallowing or killing
by the White Stork, the scenario of ingestion
re mains unclear.  the pellets wеre collected
on 18 July, 2009, under trees near the river
izvorska (42°22ʼn, 27°27ʼe), where ap -
proximately one hundred summering, non-
breeding White Storks were roosted.  these
birds are preying in the meadows, unculti-
vated lands and pastures in the vicinity of
the villages izvor, marinka and tvarditsa
(Burgas district).  in this area bordered to
the south by the open hills of the Strandza
mountains only few individuals of both tor-
toise species were found (authors of this
note, pers. observ.).  the prey spectrum of
the White Stork in Bulgaria has not been
studied  (SimeOnOV et al. 1991) and this
species is not mentioned among the poten-
tial predators of young tortoises by BeSH -
kOV (1984).  How ever, it seems that some
White Storks learn to prey on young tortois-
es.  muŽiniC & rašaJSki (1992) studied the
diet of breeding White Storks in the central
Balkan area and found remains of juvenile
T. hermanni in half of the nests in mace -
donia and in one-fifth of the nests in Serbia
and kosovo. 

Costal and vertebral scutes from an
approximately one-year old tortoise were
found in each of two studied pellets of the
Short-toed eagle Circaetus gallicus (gme -
Lin, 1788).  the pellets were collected under
a tree used as a resting place in the eagleʼs
nesting territory at the ada tepe Hill
(41°25ʼn, 25°39ʼe) near krumovgrad in the
eastern rhodopi mountains in august
2005.  the population density of the tortois-
es in the sparse oak forest on the southern
slope of the hill was comparatively high –
6.38 ind./ ha.  the density (D) was estimat-
ed based on the formula (D = n / 2Lw),
where n is the number of tortoises observed
by two ob servers, each of them independ-
ently surveying the same transect (L) m
long and (w) m wide.  the survey on april
15, 2006, (L = 1960 m, w = 20 m) yielded:
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T. graeca – 20 specimens, T. hermanni – 4
specimens, Te studo sp. – 1 specimen; B. m.
and m. SLaV CHeV pers. comm.).  On the
whole, the above information resembles
data by POPgeOrgieV (2008) from another
region in the eastern rhodope mountains
with high tortoise densities (95 % confi-
dence interval in parentheses): T. hermanni
– 7.5 (5.4-10.4) ind./ha, T. graeca – 2.1
(0.9-5.0) ind./ha. the cadaver of a young
Testudo sp. (3.7 % of the prey item remains
in all three nests) was found in one of three
investigated Short-toed eagle nests in the
Dadia Forest reserve in the greek part of
the eastern rhodope mts. (BakaLOuDiS et
al. 1998), whereas no remains of tortoises
were found in 48 pellets of this eagle spe -
cies collected from the same region
(VLaCHOS & PaPa geOrgiOu 1994).  the
data suggests that young tortoises are oppor-
tunistically preyed by Short-toed eagles in
areas where tortoises are abundant.  about
300 pairs of Short-toed eagle currently
breed in Bulgaria (ian kOV 2007), but due to
their dispersion  across the country they are
unlikely to represent a major threat to local
tortoise populations.

remains of the shell, skeletal, and dis-
tal parts of legs with nails of an about 6-7
years old T. graeca were found among the
food remains in a nest of the eagle Owl
Bubo bubo (LinnaeuS, 1758), in the tundza
river Valley near elhovo, Yambol region, in
June-august, 2010 (B. miLCHeV, pers.
observ.).  this tortoise was likely to be an
exceptional victim as it represented only 0.6
% of this eagle Owl’s diet by number of
prey items (n = 166) in 2010 (B. miLCHeV,
pers. observ.).  Only a single adult T. graeca
was observed in the shrubs dominated by
Christ’s thorn, Paliurus spina-christi in the
hunting territory of the eagle Owl on 24
may, 2010 (size approximately 20 ha, three
visits in 2010; B. miLCHeV pers. observ.).
the prey spectrum of the eagle Owl is well
studied in Bulgaria, but tortoises were never
found (SimeOnOV et al. 1991; OBuCH &
BenDa 1996; SimeOnOV et al. 1998;
miLCHeV 2008, 2009; miLCHeV unpubl. data
from 55 eagle Owl localities in Se Bulgaria
since 1988).  tortoises are very rare victims
of the eagle Owl in other parts of its geo-
graphical range.  reports include two
Testudo sp. in the Dadia Forest reserve,

north-eastern greece (0.3 % of 630 prey
items; PaPageOrgiOu et al. 1993), one
Testudo sp. in eastern turkey (0.03 % of
3,004 prey items; OBuCH 1994) and an adult
Testudo sp. in Lebanon (1.2 % of 86 prey
items; BaYLe & PriOr 2006).  in conclu-
sion, it seems that the eagle Owl predation
cannot be considered a real threat to tortois-
es in Bulgaria as the owl’s presence is of
occasional nature due to its relatively dis-
persed distribution (iankOV 2007).

reintroduction of tortoises is part of
the national action plan for their conserva-
tion (PetrOV et al. 2004).  the first release
of young individuals, bred in captivity,
occurred near the resort irakli, at the Black
Sea coast in 2008 (iVanCHeV 2008).  Similar
programs are implemented successfully in
Spain (BertOLerO 1991; SOLer maSSana et
al. 2002) and France (StuBBS & SWingLanD
1986).  a preliminary study of potential res-
ident and migratory predators that occur in
the area selected for release should be incor-
porated in any reintroduction program.  Of
the three bird species reported here, the
White Stork is the only one that is a wide-
spread nesting species in the country with
about 5,000 pairs (iankOV 2007).  most
notably, numerous specimens with an aver-
age of 135,000 individuals cross the
Bourgas Bay during the autumn migration
(SimeOnOV et al. 1991).  Spring migration
includes the period april-June (SimeOnOV et
al. 1991; miLCHeV & kOVaCHeV 1995),
when the tortoises are most active (StOYa -
nOV et al. 2011).  the White Stork preys in
a variety of open habitats such as sparse
shrubs, and near edges of forests, coinciden-
tally habitats of primary importance to the
tortoises (SimeOnOV et al. 1991; BeSHkOV
1984).  When planning release of juvenile
tortoises, locations used by the White Storks
for resting and feeding should be avoided,
as well as places that fall on the migratory
route along the Black Sea coast.  under cer-
tain circumstances local concentrations of
migrants may have a negative effect on rein-
troduction initiatives.
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