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Abstract. Bird mortality caused by 20 kV power lines was studied in “Sakar”
Important Bird Area (IBA). In the period between February 2008 - April 2009, six
power lines with a total length of 44,6 km and 450 electric poles of different
design were monitored once a month. Forty-four victims belonging to 21 taxa,
including representatives of 8 orders, were recorded. Suspected collisions
represented 34,09% (n=15) of all dead birds found under the lines. Most of the
victims were small songbirds (26%). Suspected victims of electrocution
represented 65,91% (n=29) of the recorded carcasses. Electric poles of type 1
(p=0,189) - metal tower with jumper wires, proved to be the most dangerous
design, followed by type 2 (p=0,067) - concrete poles with pin-type insulators.
The monitored power lines ran across four main habitat types: arable lands,
vineyards and orchards, forests (Quercus sp., Pinus sp.), and open grasslands
(pastures and uncultivated lands). Most of the suspected collisions were found in
arable lands (60%) and open grasslands. Electrocution was suspected mainly for
birds in open grass habitats (0,078 victim/pole), vineyards (0,062 victim/pole),
and arable lands (0,054 victim/pole). No victims of electrocution were found in
the forests.
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Introduction

Globally, bird mortality caused by
power lines is a very serious problem
studied by MARKUS (1972), HAAS (1980),
LEDGER & ANNEGARN (1981), FERRER &
HIRALDO (1991), FERRER et al. (1991),
BAYLE (1999), JANSs (2000), VAN ROOYEN
(2000), KRUGER & VAN ROOYEN (2000),
ARHIPOV (2000), GUYONNE et al. (1999),
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GUYONNE et al. (2001), ADAMEC (2004),
KARYAKIN et al. (2005), KARYAKIN &
BARABASHIN  (2005), KARIAKIN &
NOVIKOVA  (2006), MASTINA  (2005),
MEDZHIDOV et al. (2005), PESTOV (2005),
CARTRON et al. (2006), LEHMAN et al.
(2007), HARNESS (1998, 2000, 2008). There
are two aspects of bird mortality
resulting from the power supply
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network - electrocution and collision
with power lines.

For the most part, power supply
network in Bulgaria is dangerous for
birds, as the 20 kV power lines pose the
highest hazard (STOYCHEV &
KARAFEIZOV, 2004; DEMERDZHIEV et al.,
2009). The first systematic study on bird
mortality caused by the risky 20 kV
power lines was carried out in 2004
(DEMERDZHIEV et al., 2009), although data
about bird deaths was reported in
previous publications of NANKINOV
(1992); STOYCHEV & KARAFEIZOV (2004).

This paper presents the preliminary
results of a 15 months’ study on bird
mortality caused by the 20 kV power
lines in “Sakar” IBA (BG021).

Material and Methods

The study was carried out in “Sakar”
IBA (BGO021) - Fig.1 (KOSTADINOVA &
GRAMATIKOV, 2007). This Important Bird
Area harbors significant bird diversity -
220 species (STOYCHEV et al., 2008).
Ninety one of the reported species are
listed in the Red Data Book of Bulgaria
(RED DATA BOOK OF BULGARIA, in press),
as 11 of them are globally threatened
(BIRDLIFE INTERNATIONAL, 2004). The
greatest part of the Imperial Eagle
(Aquila heliaca) population in Bulgaria is
concentrated in this region - 10 pairs
(DEMERDZHIEV, 2009, Sofia, pers. comm.).
In spring and autumn, hundreds of
raptors and storks migrate across the
Sakar Mountains, using the 20 kV poles
to roost (STOYCHEV et al, 2008;
DEMERDZHIEV et al., 2009).

The study was focused on the 20 kV
power lines, as six power lines, totaling
a length of 44,6 km, and 450 electric
poles of different types were selected for
the monitoring. The length of the
particular lines varied between 2,2 km -
13,3 km. The monitored power lines ran
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across four main habitat types: arable
lands, vineyards and orchards, forests
(Quercus sp., Pinus sp.), and open
grasslands (pastures and wastelands).

The power lines were monitored once
a month during the period February
2008 - April 2009, as the inspections were
carried out at intervals of at least 20
days. The inspections were carried out
by walking along the power lines (BIBBY
et al.,, 1999), recording victim remains
found within 10 meters on either side of
the power line.

The information recorded for every
single pole included: GPS coordinates,
type (concrete or metal), individual
code, position of the insulators (up,
down, or sideways), number of
insulators (3 or 6), safety installations on
the electric poles, as well as habitat type
within a 50m radius around the pole -
arable lands, vineyards and orchards,
forests (Quercus sp., Pinus sp.), and open
grasslands (pastures and uncultivated
lands).

The information noted down on a
standard data form for every victim
found included: name of the power line,
individual code of the electric pole (if
found under a pylon), species, age and
sex (if possible), number of victims,
condition of victims (fresh carcass,
mummy, feathers and bones, only
feathers or only bones with any traces of
singing or burning), distance and
direction of the position of the victim in
relation to the pole and the power lines.
After the inventory work, the victims
were removed to avoid repeated
reporting.

All birds found within a radius of 5 m
under the poles were considered to be
suspected electrocutions, while birds
found under the conductors were
considered to be suspected collisions
(DEMERDZHIEYV et al., 2009).



Georgi P. Gerdzhikov, Dimitar A. Demerdzhiev

Legend

Study electrocution

N

Rivers

\:l IBA's borders

0 75150

L 1

300

IKilometers

450 600

Fig. 1. Location of the monitored power lines in “Sakar” IBA (BG00021).

Results and Discussion

Monitoring of power lines

Forty-four victims belonging to 21
taxa, including representatives of 8
orders, were found as a result of this
monitoring (Table 1).
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The number of victims taken by
scavengers was not assessed. The
studied area holds high densities of
jackals (Canis aureus) and red fox (Vulpes
vulpes), so a high ratio of losses can be
assumed.  Probably,  the  actual
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mortality rate is much higher, and this
assessment is considerably under-
estimated.

Table 1. Species composition of victims.

Cause of death
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Due to their small size, songbirds are
often eaten by scavengers, while there
are usually parts of bodies, bills, and
primaries left of larger raptors and
storks (DEMERDZHIEV, 2009, Sofia, pers.
comm.). Therefore, the number of
detected songbird carcasses is probably
underestimated too.

Suspected  collisions  represented
34,09% (n=15) of all dead birds found
under the lines (Fig. 2). Most of them
were small songbirds (26%), which,
flying in flocks, often cross the power
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lines and fall victims to collision. Birds
from the family Corvidae are separated
from the other Passeriformes, due to
their specific ecology and behavior.
Along with Storks (Ciconiiformes), they
often collide with power lines.

Suspected victims of electrocution
represented 65,91% (n=29) of the
recorded carcasses (Fig. 3). In most cases
these were diurnal birds of prey and
Crows. Both  systematic  groups
represented 62% of  suspected

electrocutions. The losses of Storks were
high as well (21%).

Effect of the pole design on the mortality
rates

A total of 450 electric poles of six
different types were monitored within
this study (Fig. 4). Electric poles of types
5 and 6 were not included in the analysis
due to the small number of pylons - 1
and 7 poles respectively. Electric poles of
type 1 (p=0,189) - metal tower with
jumper wires, proved to be the most
dangerous design, followed by type 2
(p=0,067) - concrete poles with pin-type
insulators. Electric poles of type 3 (a
metal tower with suspended insulators)
pose a small risk of electrocution
(p=0,024). No victims were found under
poles of type 4 - concrete pylons with
suspended insulators.

Effect of the habitat type on the mortality
rates

Characteristics of habitats (vegetation,
relief, etc.) are related to bird mortality
rates as well (FERRER ef al, 1991;
GUYONNE et al., 2001; DEMERDZHIEV et al.,
2009).

Monitored power lines totaling a
length of 44,6 km ran through four main
habitat types: arable lands, vineyards
and orchards, forests (Quercus sp., Pinus
sp.), and open grasslands (pastures and
uncultivated lands).
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Fig. 2. Distribution of suspected collisions by orders.
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Fig. 3. Distribution of suspected electrocutions by orders.
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Fig. 4. Different pole types subject to monitoring.
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Fig. 5. Suspected collisions by different habitat types.
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Suspected collisions in different
habitat types are presented in Fig. 5.
Most of these victims were detected in
arable lands (60%) and open grasslands.

Electrocution was suspected mainly
for birds in open grasslands (0,078
victim/pole), vineyards (0,062
victim/pole), and arable lands (0,054
victim/pole). No victims of
electrocution were found in the forests.

Monitoring of power lines

Of all 44 victims found during the
monitoring, the number of suspected
electrocutions was twice higher than the
collisions.

Raptors and Crows represented 62%
of the losses caused by electrocution.
Similar results were presented in the
research of DEMERDZHIEV et al. (2009),
carried out in four IBAs in Southern
Bulgaria, where electrocution of diurnal
birds of prey and Crows was suspected
for 53% of all detected carcasses.

In different parts of Spain these two
systematic groups represent 80% to 96%

of the suspected electrocutions
(GUYONNE et al., 2001; MANOsA, 2001).
Similar results were reported in

southeastern France, where raptors and
Crows represent 85% of suspected
electrocution (BAYLE, 1999). The high
mortality rates of these species are
related to their ecology, as they use
electric poles as roosts or perches for
hunting (DEMERDZHIEV et al., 2009).
Perching on the poles, the birds
sometimes get in contact with parts of
the pylons or conductors and die from
electrocution (STOYCHEV & KARAFEIZOV,
2004; DEMERDZHIEV et al., 2009). The
percentage of electrocuted Storks was
high, too (21%). During migration stork
flocks perch on dangerous electric poles
to roost thus falling victims to
electrocution.
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Sometimes, storks and large raptors
die from electrocution while they
defecate, due to the semi-fluid feces,
which, when touch the live wires, form a
voltaic arc. Songbirds get electrocuted
when flocks perch on the pylons to roost
(DEMERDZHIEV et al., 2009).

Most of the suspected collisions
involved songbirds, which flying in
flocks often cross the power lines and
collide with the conductors. In the study
by DEMERDZHIEV et al. (2009), song birds
(Passeriformes) victims of collisions
represented 59% of all cases of suspected
collision. The percentage of Storks and
Crows colliding with the conductors was
high, too. Storks collide with power lines
mainly during migration, when flocks of
hundreds of individuals cross the live
wires. Strong wind and bad weather
increase significantly the risk of collision

(DEMERDZHIEV et al, 2009). The
percentage of raptors victims of
suspected  collision  was  smaller

compared to electrocuted individuals.

Species of the orders Columbiformes,
Gruiformes, and Strigiformes colliding
with power lines were represented by
single individuals.

Effect of the pole design on the mortality
rates

Electric poles of type 1 (p = 0,189) -
metal tower with jumper wires, were the
most dangerous configuration of all 450
monitored pylons of six different types
(Fig. 4). Although the outer jumpers run
underneath the crossarms, the top
jumper wire is located where a large
perching bird can easily come into
contact with. In the work of
DEMERDZHIEV et al. (2009) this structure
type was identified as the most
hazardous configuration, constituting
54,3% of the total detected electrocution
mortality. Concrete pylons of type 2 (p =
0,067), assumed as dangerous in
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STOYCHEV & KARAFEIZOV (2004) and
DEMERDZHIEV et al. (2009), were
confirmed as configurations posing high
hazard in this study, accounting for
51,7% of all suspected electrocutions. In
Spain, electric poles of similar types
were identified as dangerous for birds
(FERRER et al., 1991; GUYONNE et al., 2001).
Pylon configurations of types 3 and 4
recorded as less dangerous for birds by
DEMERDZHIEV et al. (2009) accounted for
two victims under type 3 and no victim
under type 4.

Effect of the habitat type on the mortality
rates

High mortality of birds in cultivated
lands and open grass habitats caused by
electrocution or collision with power
lines is determined by two factors - the
lack of high trees on one hand, so birds
often use electric pylons as “perches”,
and, on the other hand, the availability
of suitable trophic conditions for many
species.

Electrocution in vineyards was
suspected mainly for raptors, using
these habitats as hunting areas.
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Pesrome. V3ciienBaHa e cMBbPTHOCTTA
Ha ritminTe 1ipu 20 kV enkTpornipeHocHa
Mpexa B ,OpHUTOJIOTMYHO BaXXHO
macro (OBM) ,Cakap” (BG021). B
nepuona dpespyapu 2008 r. - arrprur 2009
r. ca OOXOXHaHW BeIHBX MeCeuyHO 6
eJIeKTPOIIPeHOCHM JIMHUM, ¢ o0Ia
obipkvHa 44,6 kM 1 450 ertekTpudeckn
CTbjI0A OT pa3IMueH TUIL. YCTaHOBeHU
ca obmo 44 Opos xeptsBu ot 21
pasMuHM  TaKCOHa, BKIOYBaIM 8
paspena. JKeprBure cumTaHM = 3a
3arvMHaJIv OT COITBCHK C eJIeKTPIUYIEeCKIITe
poBogHMIM cbeTaBisgBaT 34,09% (n =
15) or BcuMukM HaMepeHU MBbPTBU
orviy. Ham-roysim oT TsAX e gerpT Ha
HOVIHWTEe NOTULM C MaJIKU pasMepu
(26%). Ilpenmosaraemmre >XepTBU Ha
TOKOB yZap cbkcTasisaBar 65,91% (n = 29)
OT perucTpupaHuUTe CMBPTHU CIIyYall.
Harr-onaceHm ce okasBaT cThiIOOBeTe OT
it 1 (p = 0,189), MeTasieH ¢ nipexonH"
IIPOBOAHMIIN CJIefiBaHM OT Tuil 2 (p =
0,067), 6eToHHU CTBHIOOBE C HAacOYEHU

Harope M30JIaTOPU. VISCJ'Ie)IBaHVITe
€JIEKTPOIIPEHOCHNM JIVIHUN IIpeMIVHaBaT
1Ipes qeTnpmn OCHOBHI TUIIa

MecToOOMTaHMs: 00paboTBaeMy IUIOMIN,
JI035 M OBOIITHU Tpanvimy, ropa (Quercus,
Pinus) 17t OTKPUTU TpeBHU
MecTooOMTaHMs (Iacuia M ITyCTeeIn
3emn). OCHOBHATa YacT OT >KePTBUTE Ha
cOITbCBK C €JIeKTPUUYEeCKITe
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IIPOBOIHMIIN € B 00paboTBaeMnTe HUBM
(60%). >KepTtBu Ha TOKOB yHap cTaBaT
ITUIATe OCHOBHO B OTKPUTHUTE TPeBHU
Mectooburtanms (0,078 xeptBu /cTHII0),
cJleIBaHN oT JI034Ta (0,062
XepTBu/cTbiI0) U obpaboTBaemuTe
wromm (0,054 xeptsu/cTbiid). B ropa
HsIMa OTKPWUTM XepTBU Ha TOKOB yaap.
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