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Colour ringing programme of the lesser spotted eagle (Aquila pomarina)
population in Slovakia and its new results in the period 2009-2012

Program oznacovania populacie orla krikPavého (4quila pomarina) farebnymi kriuzkami na
Slovensku a jeho nové vysledky za obdobie rokov 2009-2012

Miroslav DRAVECKY, Stefan DANKO, Ervin HRTAN, Jan KICKO, Boris MADERIC, Jozef MIHOK, Milo§
BALLA, Tom4§ BELKA & Dusan KARASKA

Abstract: In the years 2009-2012 a total of 316 individuals were marked in a colour ringing programme of the population of 4. po-
marina in Slovakia. From this a total of 39 inds. were ringed with yellow readable plastic rings with a two-place alphanumeric code
(all young in a nest) and 277 inds. (273 young and 4 adult inds.) with light-blue rings. For the entire period of the programme of
marking the 4. pomarina population in Slovakia in the years 20002012 a total of 952 inds. were ringed, 933 of which were young
birds in nest and 19 adult individuals. In the period 2009-2012 48 records were obtained from observations of 35 individuals of
different age categories (31 individuals from one to 11 years old, three of unknown age and one young individual about one month
after fledging the nest). The age categories of immature individuals were determined, and six were found to be one-year-old indi-
viduals (12.5%) in the second calendar year of life after their first return from wintering grounds, six were two-year-old eagles
(12.5%) and five were three-year-old eagles (10.4%) which spent breeding periods in Europe at a relatively small distance from their
place of hatching. Adult individuals were found to be in their current breeding grounds at distances of 8249 km from their hatching
place. In the period 2000-2012 three individuals were recorded 3x and four individuals 2x. The results confirm breeding site fidelity
in adults, but also the fidelity of immature individuals to their hatching place, and the return of one-year-old individuals from their
wintering grounds to the vicinity of their hatching place immediately in the first year of life (that is, in the second calendar year).

Abstrakt: V rokoch 2009-2012 sa na Slovensku oznacilo v programe farebného znacenia populacie 4. pomarina 316 jedincov.
Z toho zltymi od¢itatelnymi plastovymi krizkami s dvojmiestnym alfanumerickym kodom spolu 39 jedincov (vSetko mlad’ata na
hniezde) a svetlomodrymi krazkami 277 jedincov (273 mlad’at a 4 adultné jedince). Za celé obdobie programu oznaovania popu-
lacie A. pomarina na Slovensku v rokoch 2000-2012 bolo ozna¢enych 952 jedincov, z toho 933 mlad’at na hniezde a 19 do-
spelych jedincov. V obdobi 2009-2012 sa zistilo 48 zaznamov o pozorovani 35 jedincov roznych vekovych kategorii (31 jedincov
jeden az jedenastroénych, tri jedince neznameho veku a jeden mlady jedinec cca jeden mesiac po vyleteni z hniezda). Determi-
nované boli vekové kategorie immaturnych jedincov, z ktorych bolo 6 jednoro¢nych jedincov (12,5 %) v druhom kalenddrnom
roku Zivota, po prvom navrate zo zimoviska, Sest’ dvojrocnych orlov (12,5 %) a péat’ trojro¢nych orlov (10,4 %), ktoré sa zdrziava-
li v hniezdnom obdobi v Eurdpe v relativne malej vzdialenosti od miesta vyliahnutia. Adultné jedince boli zastihnuté vo
vzdialenosti 8-249 km od miesta svojho vyliahnutia na svojich terajSich hniezdiskach. V obdobi rokov 2000-2012 tri jedince boli
zaznamenané uz 3x, Styri jedince 2x. Vysledky potvrdzujii vernost’ k hniezdisku u dospelych, ale aj vernost immaturnych jedin-
cov k miestam ich vyliahnutia a navrat jednoro¢nych jedincov zo zimoviska do blizkosti miest ich vyliahnutia hned’ v prvom roku
svojho zivota (teda v druhom kalendarnom roku).
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Introduction

In research on the biology of birds the permanent
marking of individuals is in many cases essential. In
birds of prey a wide scale of different technologies are
used for marking birds (Varland et al. 2007). The most
widespread method of marking individual birds is the
use of ornithological rings. In addition, methods which
are simpler and financially less demanding are used,
such as wing tags, the decolouration of feathers and the
clipping of windows in wings, in comparison with
technologically and financially more demanding and
sophisticated methods, such as data loggers and terres-
trial and satellite telemetry. In Slovakia research on the
A. pomarina population has been carried out for a long
time. The results from marking with ornithological
rings have been published regularly since 1975 in the
reports of the Group for the Research and Protection of
Birds of Prey and Owls in Slovakia (SVODAS) and in
reports of the working group for the lesser spotted eagle
of the Raptor Protection of Slovakia (RPS). Summary
knowledge from ringing has been processed in “The
Czech and Slovak Bird Migration Atlas” (Danko 2008)
and supplemented with newer data (Danko et al. 2008).
From the methods of marking 4. pomarina individuals
in the territory of Slovakia, wing tags (Danko 1989,
1992, Danko et al. 1996), clipping windows in wings
(Danko 1989, Danko et al.1996, Dravecky et al. 2008a),
and terrestrial and satellite telemetry (Danko et al.
1996, Meyburg et al. 1993, 1995, 2000, 2004, 2005,
Meyburg & Meyburg 2002, 2007, 2008) have all been
used, and since 2000 coloured plastic readable rings
have also been used (Maderi¢ 2000, Dravecky et al.
2006, 2008a, b).

The method of marking birds with traditional orni-
thological rings has a great disadvantage in that if we
want to obtain feedback data on the marked individuals,
they must for the most part be captured again or other-
wise gotten into the hands in order to get the infor-
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mation by reading the text on the ring. For a longer time
data was acquired particularly by shooting, discovery of
dead, injured or ill individuals, or by later catching them
in nets. As a result, birds in more recent times, in addi-
tion to ornithological rings, began being marked with
coloured readable plastic rings with alphanumeric
codes. At present the existence of top-notch optical
technology, which strongly increases the powerful
telescopes and telephoto lenses with digital cameras,
creates favourable circumstances for reading rings or
photographing rings and subsequently reading them
from digital photographs directly in the camera or on
a personal computer. Thus it is possible to obtain valu-
able data on the biology of birds, namely from living
marked individuals without the need for repeated captu-
re of the same individual.

The aim of this work was to use a method of mark-
ing individuals of A. pomarina using colour readable
plastic rings in Slovakia (1) to identify individuals pre-
cisely in the field, (2) to determine and confirm indi-
vidually-segmented age categories of the marked
individuals, (3) to obtain data of the immature
individuals movement in relation to the place of hatch-
ing, and (4) to determine the nest fidelity of adult indi-
viduals to their place of hatching. The exact
identification of individuals further allows simple and
precise determination of the age of the individuals, the
state of the plumage of different age categories, longe-
vity, the formation of breeding pairs, the fidelity of
marked individuals in breeding pairs to nest sites or ot-
her points of interest from the biology of this species.

Material and methods

This article with results of colour marking of the 4. po-
marina population in Slovakia in the years 2009-2012
refers to published data from the years 2000-2008
(Dravecky et al. 2008a). In Slovakia the marking of the
A. pomarina population with coloured readable plastic
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rings (hereafter in the text only “coloured rings”) began ~ Maderi¢ (2000) introduced the method of using yellow
in the year 2000 with the yellow series with a two-place  rings in Slovakia and Dravecky et al. (2008b) the light-
alphanumeric code black in colour (Maderi¢ 2000).  blue rings within the SECR programme in Slovakia.

From 2008 marking continued with the light-blue series During the period of the programme of marking the
with a two-place alphanumeric code black in colour population with coloured rings in Slovakia (2000-2012)
(Dravecky et al. 2008a, b). This type of ring was used in 952 individuals were marked, 933 of which were young
Slovakia in the period 2009-2012. Similarly, in Europe  birds in nest and 19 were adults. Overall, for the period
from the year 2000 A. pomarina, and to a lesser extent  2000-2010, 670 individuals were marked with yellow
also 4. clanga, began being marked in Poland and Ger-  rings in Slovakia, 655 of which were pull. and 15 were
many with coloured rings, and from 2007, within the  adult individuals (Tab. 1a). In the years 2008-2012, 282
SECR programme, also in Estonia, Lithuania, Latvia, individuals were marked with light-blue rings, 278 of
Poland and Belarus (Dravecky et al. 2008b). Romania, ~ which were pull. and four were adult individuals
Russian and Ukraine later joined the programme. (Tab. 1b). Aside from two young birds, all individuals

Tab. 1a. Overview of A. pomarina marked with yellow rings in Slovakia in the years 2000—-2010
Tab. 1a. Prehlad oznacenych A. pomarina zltymi krdzkami na Slovensku v rokoch 2000-2010
' Dravecky et al. (2008a, b)

years, age / roky, vek 2000-2008" 2009 2010 2000-2010
ringer / krazkovatel pull. ad. > pull. ad. pull. ad. pull. ad. >
M Dravecky 149 0 149 19 0 0 0 168 0 168
D Karaska 101 0 101 9 0 1 0 111 0 111
B Maderi¢ 94 0 94 0 0 0 0 94 0 94
J Kicko 61 0 61 1 0 0 0 62 0 62
K Sotnar 56 0 56 0 0 0 0 56 0 56
S Danko 39 5 44 0 0 0 0 39 5 44
T Bélka 35 4 39 0 0 0 0 35 4 39
J Mihék 37 0 37 0 0 0 0 37 0 37
M Macek 8 0 8 9 0 0 0 17 0 17
P Vrlik 15 1 16 0 0 0 0 15 1 16
J Vrana 14 2 16 0 0 0 0 14 2 16
L Bohacik 7 0 7 0 0 0 0 7 0 7
O Sreibr 0 3 3 0 0 0 0 0 3 3
616 15 38 0 1 0 655 15
> 631 38 1 670
Tab. 1b. Overview of A. pomarina marked with light-blue rings in Slovakia in the years 2008-2012
Tab. 1b. Prehlad oznagenych A. pomarina svetlomodrymi krizkami na Slovensku v rokoch 2008-2012
" Dravecky et al. (2008a, b)
years, age / roky, vek 2008 2009 2010 2011 2012 2008-2012
ringer / kruzkovatel pull. ad. total pull. ad. pull. ad. pull. ad. pull. ad. pull. ad. Y
B Maderi¢ 0 0 0 12 0 13 0 13 0 14 0 52 0 52
J Kicko 0 0 0 0 0 17 0 14 0 18 0 49 0 49
J Mihék 0 0 0 18 0 7 0 9 0 13 0 47 0 47
D Karaska 0 0 0 15 0 1 0 1 2 13 0 40 2 42
M Dravecky 5 0 5 0 0 9 0 13 0 14 0 41 0 41
S Danko 0 0 0 5 0 2 0 4 0 8 0 19 0 19
K Sotnar 0 0 0 5 0 6 0 2 0 1 0 14 0 14
Pa Karuch 0 0 0 6 0 0 0 0 0 0 0 6 0 6
M Macek 0 0 0 3 0 0 0 0 1 0 1 3 2 5
O Suchanek 0 0 0 0 0 0 0 3 0 0 0 3 0 3
L Snirer 0 0 0 0 0 1 0 1 0 1 0 3 0 3
J Korfian 0 0 0 0 0 0 0 0 0 1 0 1 0 1
5 0 64 0 56 0 70 3 83 1 278 4
> 5 64 56 73 84 282
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were concurrently marked with aluminium ornithologi-
cal rings. The presented results are inclusive as of
December 31, 2012.

In the period 2009-2012 there were 48 observations
of 35 individuals of 4. pomarina (Appendix 1), 33 of
which were marked with coloured rings. Of them 30 in-
dividuals were marked in Slovakia (18 yellow and 12
light-blue); two individuals were marked with red
rings in Poland, and one in Estonia with a white ring.
Two individuals had only ornithological rings.

Among the analysed individuals were also nine ob-
servations which were acquired before 2009, but some
of them were not published (Dravecky et al. 2008a).
Observations of eagles without coloured rings in which
the number of the ornithological ring managed to be
read through use of a powerful telescopes or from
a photograph were also included in the results. Four of
them did not originally have a coloured ring, and four
individuals had lost their coloured ring in the meantime.

For comparing the ratio of feedback reports obtain-
ed from classic ornithological aluminium rings (recove-
ry rates) and the ratio of feedback reports read from
plastic rings (resighting rates), we used our data from
period 2000-2012 for the marking of A. pomarina in
Slovakia. Included are only individuals that were mark-
ed in Slovakia and which upon reading still had the co-
loured ring. Fig. 14 — resighting rate “A” (individuals
recorded several times are counted based on in the first
year of sighting); resighting rate “B” — all resightings
(repeated sightings are also included).

In Appendix 1 (column 17) for individuals ringed as
pull. the time passed from ringing to sighting is also
considered to be the age of the given individuals, ex-
pressed in years. In individuals which were ringed as
adults the approximate age is expressed in years on the
basis of the sum of two pieces of data: the age deter-
mined upon ringing and the time passed since ringing to
the date of finding. The age of these individuals is ex-
pressed by the symbol > (older than) in Appendix 1.

Birds in the territory of Slovakia were recorded in
the scope of periods of individual years from April 27
to September 12, thus mainly during breeding periods.
In terms of months, eagles were sighted 1x in April, 9x
in May, 10x in June, 17x in July, 7x in August and 3x
in September. Once a long-dead individual was found
in November.

Data on the distances of dispersal of 4. pomarina
individuals from their hatching place were explored in
detail and summarised through descriptive statistics.
Given the unfulfilled prerequisite of normality of the
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division of their numbers, measure used was the
median. For testing the significance of differences in the
dispersal of A. pomarina individuals from their hatching
place, we used the Mann-Whitney two-sample test, all
from the program NCSS 2007 (Hintze 2007).

Results and discussion
Immature individuals
nest site fidelity

From 48 observations of marked lesser spotted ecagles
(Appendix 1) 35 individuals of different age categories
were found (31 individuals one to 11 years, three of un-
known age and one young individual about one month
after flying from the nest, Fig. 1). Age categories of im-
mature individuals were determined, from which six
one-year-old individuals (12.5%) were found in the
second calendar year of life after their first return from
the wintering grounds, six two-year-old eagles (12.5%)
and five three-year-old eagles (10.4%). An individual
with light-blue ring number 39 was registered twice — as
a two-year-old and as a three-year-old.

From among the one-year-olds, an individual with
light-blue ring A2 was observed 8 km from the nest in
which it had hatched. In another case a one-year-old
eagle from Estonia with white ring EL (Fig. 2) was ob-
served in the breeding period on June 1 in Slovakia
1080.0 km from the nest in which it hatched (Fig. 3).
From this it follows that one-year-old eagles can not on-
ly remain in the vicinity of their place of hatching but

and

1 2 3 4 5 6 F 8 9 10 11 age/

vek

Fig. 1. Identified age categories of immature (grey column) and
adult (black column) individuals of A. pomarina obtained in the
course of this study on the basis of marking with coloured and
ornithological rings.

Obr. 1. Determinované vekové kategérie immaturnych (sivé
stipce) a adultnych (Sierne stipce) jedincov A. pomarina
zistenych v priebehu tejto S$tddie na zaklade oznacenia
farebnymi a ornitologickymi krazkami.
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E Hrtan

Fig. 2. One-year-old A. pomarina ringed in southern Estonia
with white ring EL observed during breeding period in eastern
Slovakia 1,080 km from its hatching place. Photo: 1 June 2012,
Kucany, eastern Slovakia.

Obr. 2. Jednoro¢ny A. pomarina krdzkovany v juznom
Esténsku s bielym krizkom EL pozorovany poc¢as hniezdneho
obdobia na vychodnom Slovensku 1080 km od miesta
vyliahnutia. Foto: 1. jun 2012, Kucany, vychodné Slovensko.

also be found at a relatively large distance from their
nests. Their dispersal range can be considerable. From
the mentioned cases (n=6) the median value of the dis-
persal distance is 122.0 km (Tab. 2).

Of the two-year-old eagles, three were found during
the breeding period in the Vychodoslovenska rovina
Lowlands and one in north-eastern Hungary. In the
post-breeding period in the second half of August one
was observed in southern Poland and in the Vychodo-
slovenska rovina Lowlands. Similarly, two individuals
coming from this same nest from central Slovakia
(light-blue 2C and light-blue 9F) were for one or two
years recorded likewise in the Vychodoslovenska rovina
Lowlands. The individual marked with yellow ring CI
as a young bird in the nest in 2006 in the Liptovsky
Mikulés District in central Slovakia remained as a two-
year-old in the summer of 2008 for a long time in the
company of a second eagle in Poland, near Nowy Targ,
42 km NE from the place of hatching. The individual
marked with light-blue ring 5Z as a young bird in the
nest in 2009 in eastern Slovakia was observed as a two-
year-old in Hungary near the village of Tedej, 120 km
south of the place of hatching. In the category of two-
year-old eagles the minimum and maximum distances
of dispersal from the place of hatching were 41.5 and

-,
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Fig. 3. The occurrence of A. pomarina immatures marked
abroad and found in eastern Slovakia in 2012, Estonian white
EL (one-year-old), Polish red E17 (one-year-old) and A57 (two-
year-old). Yellow circle — place of ringing / hatching, blue circle
— place of observation.

Obr. 3. Vyskyt immaturnych A. pomarina ozna¢enych v za-
hrani¢i a zastihnutych na vychodnom Slovensku v roku 2012,
estonsky biely EL (jednoroény), polské cervené E17 (jedno-
roény) a A57 (dvojroény). Zlty kriZok —miesto krizkovania/ vy-
liahnutia, modry krizok — miesto pozorovania.

Tab. 2. Distances between place of hatching and place of ob-
servation of immature individuals of A. pomarina in Slovakia
Tab. 2. Vzdialenosti medzi miestom vyliahnutia a miestom po-
zorovania immaturnych jedincov A. pomarina na Slovensku
Legend / vysvetlivky: 1 — colour ring / farebny krizok; 2 — ring co-
lour / farba krazka, Y — yellow / Zlta, LB — light-blue / svetlomod-
rd, R — red/¢ervena, W — white/biela; 3 — distance (km) /
vzdialenost' (km); m — median / median.

1 year old / 2 years old / 3 years old /
1 rocné 2 rocné 3 rocné

1 2 3 1 2 3 1 2 3
A2 LB 8.0 Cl Y 41.5 SS Y 580
C8 LB 39.0 39 LB 615 14 LB 46.5
8J LB 62.0 A57 R 98.0 39 LB 415
9F LB 182.0 52 LB 120.0 TL Y 100.0
E17 R 3330 2M LB 124.0 PK Y 4.6
EL W 1080.0 2C LB 183.0

m 122.0 109.0 46.5
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183.0 km respectively. The median distance of dispersal
of 109.0 km was smaller than for one-year-old eagles
(n=6) (Tab. 2).

Of five three-year-old individuals, two remained at
or in the vicinity their hatching place in the breeding
period, and two individuals remained as non-breeding
in the Vychodoslovenska rovina Lowlands, while one
stayed at the beginning of August in eastern Slovakia,
in the Hornadska kotlina Basin. The individual marked
with light-blue ring 39 in 2009 was observed in the
years 2011 and 2012 in different locations in the
Vychodoslovenska rovina Lowlands as a still not
nesting individual. The median distance of dispersal for
three-year-old individuals (n=5) was the smallest of all
three immature age categories, with a min. of 4.6 and
a max. of 100.0 km, i.e. a median of 46.5 km (Tab. 2).

The presented results of observations of immature
individuals are very interesting because data is lacking
regarding this age group of lesser spotted eagles in
basic works on the biology of this species (Hudec
& Cerny 1977, Meyburg 1970, 1973, Danko 1992,
Cramp & Simmons 1994, Karaska & Danko 2002).
Meyburg et al. (2001, 2005, 2008), Dombrovski (2004)
and Dravecky et al. (2008a) present knowledge from
a number of newer studies. The question of occurrence,
or spending time of one-year-old individuals in their
second calendar year of life, was not clear even at the
end of the 20th century. Danko (1992) states: “similarly
we would like to find the answer to the question of
where young birds live in their second calendar year of
life, since they do not return to the breeding site, and
many other thus far unexplained questions from the life
of lesser spotted eagles”.

A similar statement was made by Karaska and Dan-
ko (2002), that “sub-adult individuals remain for the
most part at wintering sites or on migratory paths; their
occurrence in Central Europe in breeding grounds is
therefore rare”. Movements of immature eagles mainly
one year old ones after first wintering in Africa, were
not very well known (Meyburg 1991, 1994, 1996,
Meyburg et al. 2001).

Results from the programme of marking lesser spot-
ted eagles with coloured rings from the years 2000-2008
in Slovakia, when immature birds were successfully
identified in the age categories from 1-3 years, points to
the fact that immature individuals were observed in Cen-
tral Europe, ultimately even in the vicinity of their own
breeding grounds, immediately in the first year of life,
that is in the second calendar year after returning from
wintering grounds to the expanded breeding area
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(Dravecky et al. 2008a). Meyburg et al. (2008) report the
first observation of a one-year-old German A. pomarina
in Germany in July 2005, which was recognized by its
colour ring. Meyburg et al. (2008) marked 10 juvenile in-
dividuals with satellite transmitters in order to determine
the behaviour of one-year-old birds after the first winte-
ring in Africa. Satellite telemetry, which is capable of
continuously following the movement of immature indi-
viduals over long periods, could help resolve the question
of movement and occurrence of immature individuals.
For the deduction of general conclusions a larger number
of young individuals must be marked in nests, which is,
given the financially demanding operations of this
method and for the high mortality of juvenile individuals
during migration, rather difficult (Meyburg et al. 1995,
2000, 2001, 2008).

On the basis of data presented in Appendix 1 in this
study we can state that one-year-old eagles return from
their wintering grounds back to Europe and can remain
at various distances from their place of hatching.
Occurrence of adult
individuals
Of the 48 observations of marked A. pomarina 24 were
of adult individuals, 15 of which were aged from
4-11 years (Appendix 1, Tab. 3). Six sightings (12.5%)
were related to three adult individuals of unknown age.
Five sightings were recorded of four-year-old eagles
(10.4%), three of five-year-olds (6.25%), three of six-
year-olds (6.25%), four of seven-year-olds (8.3%), five
of eight-year-olds (10.4%), two of nine-year-olds
(4.2%) and one sighting each of ten- and eleven-year-
olds (2.1%) (Fig. 1).

The oldest observed individual, with yellow ring 54,
was 11 years old. In the period from 2000-2012 three
individuals were recorded 3 x (yellow 54 at 8, 10 and 11
years; yellow 21 at 3, 6 and 9 years and yellow RA at 6,
7 and 8 years after marking), four individuals 2x (yel-
low YM at 7 and 8 years, yellow 4T at 4 and 5 years,
light-blue 39 at 2 and 3 years and yellow HK at one year
and two years). One eight years old individual with
ornithological ring BL 060 was observed in June 36 km
from its place of hatching (Fig. 4).

Achieving sexual maturity in A. pomarina is expect-
ed in the fourth year of life (Meyburg et al. 2005,
Dravecky et al. 2008a). The first known (published) ca-
se of the successful breeding of a four-year old female at
a distance of 59 km from the place of its hatching was
published by Meyburg et al. (2005). The second case
was found in Slovakia with an eagle with yellow ring
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Tab. 3. Distances between the place of hatching and the place
of observation of adult individuals of A. pomarina in Slovakia
Tab. 3. Vzdialenosti medzi miestom vyliahnutia a miestom po-
zorovania adultnych jedincov A. pomarina na Slovensku

Legend / vysvetlivky: 1 — ring / krdzok; 2 — colour / farba, Y —
yellow / zlta; 3 — distance from place of hatching (km) /
vzdialenost od miesta vyliahnutia (km), 4 — age (years) / vek
(roky); m — median / median

1 2 3 4
24 Y 8.0 4
BM Y 8.0 4
4T Y 249.0 4
XH Y 33.0 4

BL468 None 17.5 5

BL410 None 52.5 6
RA Y 17.0 6,7,8
YC Y 3.0 6

J2 Y 177.5 7
YK Y 21.5 7
YM Y 6.5 7,8
54 Y 22.0 8,10, 11

BA02885 None 162.0 8

P9 Y 36.0 8
K4 Y 32.0 9
m 21.75

4T, which successfully bred as a four-year old male.
Unlike in Meyburg et al. (2005) the occupying of
a breeding territory by a male (not a female) was
recorded and it was at a significant distance from its
hatching place. This male nested in the Prievidza Dis-
trict, 249.0 km west from its hatching place in eastern
Slovakia, in the Humenné District. It successfully bred
and raised its young in the years 2008 and 2009 at least
(Dravecky et al. 2008a). Up to then it had not yet been
shown that a three-year-old eagle had successfully bred
and successfully raised young either as one bird or both
from a breeding pair. Cramp & Simmons (1994) state
that the age of first breeding of 4. pomarina is not
known, but the complete plumage of adult individuals is
achieved the age of four years. In 15 adult individuals in
this study aged 4—11 years the distance from the place
of hatching was found to be at least 3.0 km and at most
249.0 km (Tab. 3), with a median of 21.75 km (n=15).
Several of them were already living as breeding indi-
viduals in productive pairs and they raised young. The
median value of the dispersal distances for adult indi-
viduals (a median of 21.75 km, n=15) is close to the
median value of dispersal distance of three-year-old in-
dividuals (a median of 46.5 km, n=5), which would in-
dicate that three-year-old individuals begin to remain in
the place of formation of new pairs for future breeding.

E Hrtan

Fig. 4. Eight-year-old A. pomarina marked with ring BL 060
observed 36 km from its hatching place in eastern Slovakia.
Information was read from digital photo of ornitological ring.
Percentage of reading ornitological rings from digital photo is much
lower (10.42%) in comparison with coloured rings (64.58%)
(n=48). Photo: 8 June 2012, TrebiSov, eastern Slovakia.

Obr. 4. Osemro€ny A. pomarina oznaceny krdzkom BL 060 bol
pozorovany 36 km od miesta vyliahnutia na vychodnom Slo-
vensku. Informacia bola od¢itana z fotografie ornitologického
krdzku. Percento odcitani ornitologickych kruzkov z digitalnej
fotografie je ovela nizSie (10,42 %) v porovnani s farebnymi
od¢itacimi krdazkami (64,58 %) (n=48). Foto: 8. jun 2012
TrebiSov, vychodné Slovensko.

a f f t {
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Fig. 5. Median of dispersal of age categories of A. pomarina
individuals from their place of hatching. X-axis — age category: 1
— one-year-olds, 2 — two-year-olds, 3 — three-year-olds, 4 —
adults (4-11 years). Y-axis — distance in km.

Obr. 5. Mediany rozptylu vekovych kategérii jedincov A.
pomarina od miesta ich vyliahnutia. Os x — vekové kategorie: 1
— jednoroéné, 2 — dvojro¢né, 3 — trojro¢né, 4 — adultné (4—11
rokov). Os y — vzdialenost v km.
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Fig. 6. Dispersal distances of immature (on the left) and adult (on the right) individuals of A. pomarina from their place of hatching. x-

axis — distance (km), y-axis — number of individuals.

Obr. 6. Rozptyl vzdialenosti immaturnych (vfavo) a adultnych (vpravo) jedincov A. pomarina od miesta ich vyliahnutia. Os x —

vzdialenost (km), os y — pocet jedincov.

The dispersal of the age category of adults and three-
year-old individuals is similar, but it is differentiated
from the dispersal of two-year-old individuals
(a median of 109.0 km, n=6) and from the dispersal of
one-year-old individuals (a median of 122.0 km, n=6)
(Fig. 5, 6). The Mann-Whitney two-sample test showed
that the dispersal distances of immature individuals of
A. pomarina from their hatching place are statistically
greater than the distances of dispersion of adult indi-
viduals (z; s | ;,=-2,342; p=0.0096).

Breeding site fidelity

The fidelity of A. pomarina adults to a breeding site is
confirmed by data of the eagle with yellow ring 21,
which was observed in the surroundings of the nest
after ringing in the year 2000 (a captured adult male) in
2003, 2006 and 2009. The eagle marked with yellow
ring 54 as a young bird in the nest in the year 2000 (fe-
male) bred in the years 2008-2011 at a distance of
22.0 km from its hatching place. The individual with
yellow ring RA (Fig. 7), marked as a young bird in the
nest in 2004, bred in the years 2010-2012 at a distance
of 17.0 km from the hatching site, and the eagle with
yellow ring YM (Fig. 8), marked as a young bird in the
nest in 2004, bred in 2011 and 2012 at a distance of
6.5 km from the hatching site. In Orava, near Oravska
Polhora, an individual was captured in 2011 with
a Polish ring, which had been marked as a young bird in
the nest in 2003 near the village of Trzcanie in Poland.
Light-blue ring 7U was added to it, and this individual
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was also observed at the place of capture in 2012, which
confirms its breeding site fidelity. Meyburg et al. (2004,
2007a, b) and Langgemach & Meyburg (2011) have
shown besides other the long-term breeding site fidelity
of A. pomarina adults.

Aggregations

Out of 48 observations in this study for the period
20092012, 16 observations (33.3%) come from the
year 2012 from the Vychodoslovenskd rovina Low-
lands, from the TrebiSov and Michalovce Districts (Ap-
pendix 2, 3). Marked individuals were often in groups
with other A. pomarina in numbers from two to 49 indi-
viduals (Appendix 2). Groupings of 4. pomarina in such
large numbers mainly in the breeding period are rare in
the territory of Slovakia, until the results found in this
study pointed out, on the basis of exact determination of
the age of observed individuals with the use of coloured
rings, that in these groupings there were several cases of
immature individuals from one to three years (Tab. 2).
Of 11 individuals in this age category marked in
Slovakia these were for example two one-year-old indi-
viduals, with light-blue ring C8 (Fig. 9) and light-blue
ring 8J (Fig. 10), one one-year-old E17 (Fig. 11) and
one two-year-old A57 (Fig. 12) from Poland, and one
one-year-old EL from Estonia (Fig. 2). On the basis of
these observations it is possible to assume the occurren-
ce of similar aggregations formed by immature indi-
viduals in other parts of Central Europe as well, which
commonly aggregated during the breeding period in lo-



Slovak Raptor Journal 2013, 7: 17-36. DOI: 10.2478/s1j-2013-0008.
© Raptor Protection of Slovakia (RPS)

J Kicko

LX)\

Fig. 7. Six-year-old A. pomarina female with yellow ring RA
photographed on the nest by phototrap on 4 July 2010, Liptovsky
Hradok, central Slovakia. This female (age range 6-8 years) bred
in this nest only 17.0 km from its hatching place in 2010-2012.
Phototrap installed close to the occupied A. pomarina nest is one
of the special methods for reading coloured rings.

Obr. 7. Sestrotna samica A. pomarina so Zltym krazkom RA
fotografovana na hniezde pomocou fotopasce 4. jula 2010, Lip-
tovsky Hradok, stredné Slovensko. Tato samica (vo veku 6-8
rokov) hniezdila v rokoch 2010-2012 v tomto hniezde len
17,0 km od miesta vyliahnutia. Fotopasca inStalovana
v blizkosti obsadeného hniezda je jednou zo Specializovanych
metdd na od¢itavanie farebnych kruzkov.

J Mihék

Fig. 8. Eight-year-old breeding A. pomarina female marked with
yellow ring YM carrying food to the nest. This female bred
6.5 km from its hatching place and 6.5 km from its parents’ nest
as well. Photo: 12 July 2012, Novacany, eastern Slovakia.

Obr. 8. Osemro¢na hniezdiaca samica A. pomarina oznacena
Zltym krizkom YM nesie potravu na hniezdo. Samica hniezdila
6,5 km od miesta vyliahnutia a 6,5 km od hniezda rodi¢ovského
paru. Foto: 12. jul 2012, Novacany, vychodné Slovensko.

Fig. 9. One-year-old eagle A. pomarina marked with light-blue
ring C8 was confirmed only 39.0 km from its hatching place in
eastern Slovakia immediately after its first wintering in Africa.
Picture is an example of significant difference in the possibility
of reading data from a coloured ring in comparison with an
ornithological ring. It is a very good opportunity to study the
plumage of one-yer-old A. pomarina too. Photo: 14 August
2012, Trhoviste, vychodné Slovensko.

Obr. 9. JednoroCny A. pomarina oznaCeny svetlomodrym
kruzkom C8 bol potvrdeny len 39,0 km od miesta vyliahnutia na
vychodnom Slovensku hned po prvom zimovani v Afrike. Zaber
je prikladom vyrazného rozdielu v moznosti od¢itania udajov
z farebného krizku v porovnani s ornitologickym krdzkom. Je to
taktiez velmi dobra moznost S$tudie operenia jednoro¢ného
jedinca A. pomarina. Foto: 14. august 2012, Trhoviste,
vychodné Slovensko.

Fig. 10. One-year-old A. pomarina with light-blue ring 8J
observed in breeding period only 62.0 km from its hatching
place in eastern Slovakia. Note rest of light spots on the breast
in plumage coloration of one-year-old individual. Photo: 2 June
2012, Kucany, eastern Slovakia.

Obr. 10. Jednoroény A. pomarina so svetlomodrym krazkom 8J
pozorovany len 62,0 km od miesta vyliahnutia na vychodnom
Slovensku. Zostatok svetlych Skvfn na hrudi vo sfarbeni
operenia jednorocného jedinca. Foto: 2. jun 2012, Kucany,
vychodné Slovensko.

25



Dravecky M, Danko §, Hrtan E, Kicko J, Maderi¢ B, Mihok J, Balla M, Bélka T & Karaska D:
Colour ringing programme of the lesser spotted eagle (Aquila pomarina) population in Slovakia and its new results in the period 2009-2012

E Hrtan

Fig. 11. One-year-old A. pomarina marked in eastern Poland with
red ring E17 observed in breeding period in eastern Slovakia
333.0 km from its hatching place. Plumage coloration is uniformly
brown without any visible light spots. Feathers have colouration of
one-year-old A. pomarina individual showing wide colour variation.
Photo: 16 June 2012, Trebisov-Capliny, eastern Slovakia.

Obr. 11. Jednoroény A. pomarina oznaeny vo vychodnom
Polsku s ¢€ervenym krazkom E17 pozorovany v hniezdnom
obdobi na vychodnom Slovensku 333,0 km od miesta vyliahnutia.
Sfarbenie operenia je uniformne hnedé bez akychkolvek
viditelnych svetlych $kvin. Sfarbenie operenia u jednoro¢nych
jedincov A. pomarina vykazuje Siroku farebnu variabilnost. Foto:
16. jin 2012, Trebigov-Capliny, vychodné Slovensko.

cations with suitable food sources. This could be a par-
tial answer to the question of where sub-adult individu-
als go up to the period of achieving sexual maturity,
mainly the age categories of one-year-old and two-year-
old individuals.

The territory of the Vychodoslovenska rovina Low-
lands ranks indisputably among the more attractive loca-
tions for the formation of aggregates in terms of the
biotopic and food requirements of certain species of rap-
tors, including A. pomarina. Testimony to this is the con-
current recording of a high concentration of such
common species of raptors on this territory, such as Bu-
teo buteo, Circus aeruginosus and Falco tinnunculus, but
also the common occurrence of rarer species like Aquila
heliaca, Haliaeetus albicilla, Circus pygargus, Falco
cherrug, Falco vespertinus and Buteo rufinus. The
species representation of raptors at individual locations,
commonly with the occurrence of colour-marked indi-
viduals of A. pomarina, is presented in Tab. 5. The
occurrence of a relatively high number of raptors, and
thus also colour-marked individual lesser spotted eagles
at locations in the Vychodoslovenska nizina Lowlands in
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Fig. 12. Height and visibility of red ring with triplet alfanumeric
code A57 first time used on A. pomarina in Poland. Two-year-
old A. pomarina ringed in south-eastern Poland and observed in
eastern Slovakia 98.0 km from its hatching place. Photo: 7 June
2012, Velké Kapusany, eastern Slovakia.

Obr. 12. Vy$ka a viditelnost’ ¢erveného kruzku s trojmiestnym
alfanumerickym kédom A57 prvykrat pouzitym na A. pomarina
v Polsku. Dvojroény A. pomarina kruzkovany v juhovychodnom
Polsku a pozorovany na vychodnom Slovensku 98,0 km od
miesta vyliahnutia. Foto: 7. jun 2012, Velké Kapus$any,
vychodné Slovensko.

2012, was probably conditioned by increased abundance of
the common vole (Microtus arvalis) population, which is
the basic element of the diet of A. pomarina in the
Carpathians (Dravecky et al. 2008c). Groupings of lesser
spotted eagles in numbers up to 50 individuals were found
in eastern Slovakia in other years as well (Appendix 3),
which testifies to the fact that this was not an exceptional
phenomenon only in 2012. In connection with the increas-
ed number of common voles, aggregations of young indi-
vidual eagles in common groupings with individuals of 4.
pomarina of unidentified age in numbers from 12 to 49 at
the same time and at the same place formed in the men-
tioned areas (Appendix 3). Great attention was not devoted
to monitoring the age categories of individuals of 4. po-
marina; determining them by colouration was therefore
rather problematic and inexact. The use of coloured rings
has enabled the exact identification of observed juveniles
and immature individuals and enabled the assigning of
them to categories of one-year-olds, two-year-olds, three-
year-olds, and older eagles. Fig. 13 lists the origin of eagles
marked in Slovakia which remained in the Vychodo-
slovenska nizina Lowlands in 2012.
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Fig. 13. Origins of A. pomarina marked in Slovakia, aggregating in the 2012 season in the Vychodoslovenska rovina Lowlands.
Yellow circle — place of ringing/hatching, blue circle — place of observation. 820 — orographic unit Vychodoslovenska rovina
Lowlands. Hypsographic scale — meters above sea level.

Obr. 13. Pévod A. pomarina oznagenych na Slovensku zdrzujlcich sa v sezéne 2012 na Vychodoslovenskej rovine. Zlty krizok —
miesto krdzkovania/vyliahnutia, modry krizok — miesto pozorovania. 820 — orograficky celok Vychodoslovenska rovina.

Hypsograficka Skala — metre nad uroviiou mora.

In places of aggregation of eagles the type of land
and method of its use are of primary importance in
terms of quality of food sources, as they create the condi-
tions for the occurrence of individual types of prey in the
dietary spectrum of the eagles. A significant habitat
appears mainly to be permanent grasslands consisting of
meadows and pastures, and among these primarily fresh-
ly-cut meadows on which, due to the increased accessibi-
lity of prey, there is an increase in the number of lesser
spotted ecagles as well as individuals of other raptor
species. Equally significant environments in which
aggregations of raptors were recorded can also include
flat agricultural areas with the stubble of grain and pulse
crops, or freshly-ploughed or overturned fields on which
agricultural technology has significantly disrupted the
burrows of small terrestrial mammals and in this way, in

the given moment, also increased the availability of prey
for birds of prey (Appendix 2, 3).

Very little is known regarding similar aggregations
of lesser spotted eagles during the breeding period, un-
like the hundreds of individuals stretching out during
migration. From eastern Slovakia Svehlik (in Cramp
& Simmons 1994) states that in breeding periods both
sexes (but without young and immature individuals)
gather in summer from time to time into small aggrega-
tions of up to 20 individuals in suitable locations with
sufficient food resources. This describes similar aggre-
gations to those presented in this study, but the differen-
ce lies in the fact that in these groupings the presence of
immature individuals was clearly shown, which is in
contrast with the above-presented statement. Several
aggregations in which immature individuals were clear-
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Fig. 14. Development of the share (in %) of resighting rates of
A. pomarina marked with coloured rings in the period
2000-2012 in Slovakia (n=952). Only individuals that were
marked in Slovakia are included and which upon re-reading still
had the coloured ring. Thick dash line — resighting rate “A” (in-
dividuals recorded several times are calculated only in the first
observation). Thin line — resighting rate “B” — all resightings (re-
peated observations are also included).

Obr. 14. Vyvoj podielu (%) spatnych hlaseni A. pomarina
oznacenych farebnymi krizkami v obdobi rokov 2000-2012
na Slovensku (n=952). Zahrnuté su len jedince, ktoré boli
oznacené na Slovensku a pri od¢itani mali stale farebny
krazok. Hruba prerusovana c&iara — podiel spatnych hlaseni
LA“ — spatné hlasenia (viackrat zaznamenané jedince su za-
pocitané len v prvom roku pozorovania). Tenka ¢iara — podiel
spatnych hlaseni ,B* — vSetky spatné hlasenia (zahrnuté su aj
opakované pozorovania).

ly recorded point to the fact that these groups consist of
different age categories and not only of adults. It is thus
far difficult to show whether groupings consisting
predominately of only immature individuals can exist
separately, or what share they have in these groupings.
The observations presented in this article demonstrate
that groupings of lesser spotted eagles can also be for-
med by immature individuals coming from large dis-
tances from their place of hatching.

Evaluation of marking with
coloured rings

Although for the first eight years of using the method of
coloured marking of lesser spotted eagles in Slovakia,
the share of resighting rates remained below the value
of 1.0%, after the 2012 season the share of resighting
rate “A” (individuals recorded several times are calcu-
lated only in the first year of sighting) achieved 3.5%
(Fig. 14) and a 4.6% share of all resighting rate “B”
(repeated sightings are included) from a total of 952
ringed individuals for the 12-year period 2000-2012.
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Fig. 15. The share of individual methods of obtaining data from
marked lesser spotted eagles with coloured and ornithological
rings in Slovakia in the years 2009-2012 (n=48).

Obr. 15. Podiel jednotlivych spdsobov ziskania Udajov
z oznacenych orlov kriklavych farebnymi a ornitologickymi kriz-
kami na Slovensku v rokoch 2009-2012 (n=48).

Legend / vysvetlivky: light blue/svetlomodra - reading
a coloured ring from a digital photograph/odCitany farebny
kruzok z digitalnej fotografie, violet/fialova — reading of an
ornithological ring from a digital photograph/od¢itany
ornitologicky kruzok z digitalnej fotografie, orange/oranzova —
reading with the help of a powerful telescope/odgitany
vykonnym monokularom, grey/siva — reading a coloured ring
using a phototrap installed near a nest/od¢itany farebny krdzok
fotopascou umiestnenou v blizkosti hniezda, yellow/zlta —
reading a ring from an individual captured in a bird capture
net/odCitany krdzok z jedinca odchyteného do siete,
brown/hneda — reading a ring from an injured individual,
od¢itany kruzok z poraneného jedinca, black/Cierna — reading
a ring from an found dead individual/od&itany kriuzok
z najdeného uhynutého jedinca.

This share, however, was achieved in a much shorter
time than with the classic method of ringing. Some si-
milarly evaluated periods of ringing with classic orni-
thological rings can serve for comparison, in which
from 13 countries (ringing central) a share of 2.5% of
resightings was achieved in 4. pomarina, i.e. 41 resight-
ings from a total of 1649 ringed individuals over appro-
ximately 100 years (Danko et al. 1996, Meyburg
& Meyburg 2002), and for a shorter period of 34 years
(1956-1990) from the territory of Slovakia only a 1.4%
share was achieved from a total of 284 ringed indivi-
duals. In this case the resightings were from four indivi-
duals, three of which were dead and one injured that
later died (Danko 1992). The recovery rate value of
1.8% share of resightings was significantly increased
from the results of ringing 553 individuals with alumi-
nium rings for the 60-year period 1934-1994 in
Slovakia (Danko et al. 1996).

From 48 observations the most data was obtained
31x by reading a coloured ring from a digital photo-
graph; subsequently, a great many less: 5x reading of an
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ornithological ring from a digital photograph, similarly as
5% reading with the help of a powerful telescope, and 3x
by reading a ring using a phototrap installed near the nest.
The least amount of data was obtained 2% by reading
a ring from an individual captured in a bird capture net and
in one case from an injured (then dead) individual (Fig.
15). It follows from the above that a significant change has
occurred in the method of obtaining data from ringed indi-
viduals of A. pomarina, namely from the classic acquiring
of data from ornithological rings by capture or obtaining
data from the finding of injured or dead individuals to
a method of obtaining data by reading a ring from a digital
photograph or directly from the display of the digital ca-
mera, or later in more detail from an image displayed on
a personal computer. The effectiveness of using coloured
rings and reading them with the help of digital photogra-
phy and powerful telescopes points to a manifold increase
many times in the efficiency of obtaining ornithological
data in comparison with classic methods of obtaining data
from ornithological rings.

The advantage of using coloured rings is indisput-
ably the opportunity for reading a code primarily with
the use of digital photography, with which there is
a considerable difference in the readability of rings be-
tween classic rings and coloured rings (Fig. 9) and also
the fact that live individuals can be monitored several
times. The development and use of digital photography
as well as specific technologies such as phototraps or
cameras installed on nests and in other locations of re-
gular occurrence of marked individuals shapes the pos-
sible creation in the future of close specialisations of
ornithologists on deliberate searching for individuals
thus marked. The application of these technologies can
still significantly increase the number and share of
resighting data and likewise can produce still more new
knowledge on the biology of this species.

A basic deficiency of the method of marking lesser
spotted eagles and other bird of prey with coloured rings
is the length of their lifespan. Strong beaks, mainly of the
golden eagles, can damage a plastic coloured rings. The
same can also occur in Eastern imperial eagles as well as
lesser spotted eagles. Proof of this lies the reading of or-
nithological rings on individual lesser spotted eagles
which had also been marked with coloured rings, but at
the time of reading they had only had the ornithological
rings on their legs. This directly confirms that marked in-
dividuals have lost the coloured rings, or removed them
themselves. In specific cases these were yellow rings
BM, K4, P9 and the light-blue ring 2M, when individuals
2,4, 8 and 9 years old had only ornithological rings on

their legs, the reading of which is very difficult. This de-
ficiency in this method has led to a discussion on the
production of new metal ornithological rings with the
characteristics of readable rings including the appropriate
deployment and size and colour of numerical or alphanu-
merical symbols. Readable metal rings for lesser spotted
eagles have been used in Germany for a number of years
already (Meyburg et al. 2008).

With the marking of individuals with coloured rings
their proper placement is important. In several cases
rings have been improperly placed either on the wrong
leg, or by turning the ring in the improper direction for
reading the code on the leg in the direction from the
body of the eagle toward the talons. In several combi-
nations this can then lead to the problem of incorrect
reading of, e.g. codes XH, HX, HI, IH and the like.
Therefore it is necessary to record exactly the position
of each of the rings (the coloured and the ornithological)
in the lists of records and to supplement them with pho-
tographs of the marked individuals.

Conclusion

Despite certain deficiencies in the method of marking in-
dividuals of A. pomarina with coloured ring, such as their
lifespan, for a short period of years 20002012 this
method produced an important increase in the number of
resightings and observations of living marked individuals
in the wild, and helped to identify the different age cate-
gories of eagles. In the course of the breeding period all
age categories, from one-year-olds through to adult indi-
viduals, were found in the population in Slovakia. The
identification of an individual on the basis of reading the
ring using digital photography enables the colouring of
cagles of different age categories to be studied, as well as
their moulting, age, maturing, possibly the age of indi-
viduals when forming a breeding pair, and the first suc-
cessful breeding of young. The results show that
immature individuals can commonly aggregate in places
with known sources of food, since they are not yet strictly
bound to nest sites due to sexual maturity. Young indi-
viduals can group into common aggregations at various
distances from their hatching places in locations with
sufficient food sources. Modern technology such as pho-
totraps and cameras enable the documenting of individu-
als for several years as they breed in the same nest or in
the same breeding grounds generally for low costs of
operation of this method. In contrast to the classic mark-
ing with ornithological rings, the method of using co-
loured rings has significantly increased the index of
resightings regarding the number of ringed birds.
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The obtained results can contribute to the protection
of the lesser spotted eagle population and its habitats. It
is especially necessary to emphasise the fact that to the
credit of systematic carrying out of the mentioned
programme in Slovakia, an important area in eastern
Slovakia has successfully been identified in the Vycho-
doslovenska pahorkatina Hills and mainly in the Vy-
chodoslovenska rovina Lowlands, where young and
immature eagles in particular aggregate in relatively
higher numbers thanks meanwhile to the preserved and
suitable habitat, which offers them quality food resour-
ces. This aspect is even more important in that the
majority of observed colour-marked eagles from these
orographical units were recorded in two areas of the
ecological network of European protected arcas —
Natura 2000, the Special Protection Area (SPA) of the
Ondavska rovina Plain and Medzibodrozie, despite the
fact that the lesser spotted eagle was not a criterion
species for their being declared. This fact has its own
importance for conservation work in terms of the need
to update the subject of protection of existing regula-
tions, which were declared in the above areas. Like-
wise, it is desirable that even for the places of
occurrence which are found outside of these SPAs,
adequate protection of habitats be ensured through the
form of naturally cultivated agricultural land nearby.
The achieved results confirm the justness and need for
additional cooperation to go along with the already
well-running international cooperation relating to co-
lour marking of the lesser spotted eagle population in
Europe, by which further interesting data from the bio-
logy of this species can be obtained.
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© Raptor Protection of Slovakia (RPS)
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Dravecky M, Danko §, Hrtan E, Kicko J, Maderi¢ B, Mihok J, Balla M, Bélka T & Karaska D:
Colour ringing programme of the lesser spotted eagle (Aquila pomarina) population in Slovakia and its new results in the period 2009-2012

Appendix 3. Aggregations of A. pomarina at a hunting site together with other raptors at locations in eastern Slovakia in the years

2008-2012

Appendix 3. Agregacie A. pomarina na lovisku v spoloenstve inych dravcov na lokalitach vychodného Slovenska v obdobi rokov

2008-2012

Legend / vysvetlivky: D — district / okres, TV — TrebiSov, Ml — Michalovce; coordinates — geographical coordinates N, E / zemepisné
suradnice S, V; species / druh, Ap — Aquila pomarina, Bb — Buteo buteo, Ft — Falco tinnunculus, Ah — Aquila heliaca, Ach — Aquila
chrysaetos, Ca — Circus aeruginosus, Cp — Circus pygargus, Mm — Milvus migrans, Br — Buteo rufinus, Ac — Aquila clanga, Fch —
Falco cherrug, Fv — Falco vespertinus; biotope / biotop — 1 — ploughed field / orané pole, 2 — cultivated field by disc mechanism /
podiskované pole, 3 — meadows, pastures / luky, pastviny, 4 — meadows / lUky, 5 — freshly cutted meadow / €erstvo kosena luka, 6 —
stubble-field / strnisko, 7 — stubble-field after wheat / strnisko po p$enici, 8 — rolled field and stubble-field after wheat and rape /
valcované pole a strnisko po ps$enici a repke, 9 — freshly ploughed field / Eerstvo orané pole, 10 — field / pole.

date / locality / biotope / observer/
datum lokalita D N E Ap Bb Ft Ah Ach CaCp Mm Br Ac Fch Fv  biotop pozorovatel
3 Jun 2008 Leles TV 48°29 22°02° 36 8 2 5 M Balla

20 Jun 2008 Leles TV 48°29° 22°02 24 6 4 4 1 5 M Balla
5Aug 2008  Leles TV 48°29 22°02 21 5 M Balla

31 May 2011 Kucany TV 48°42° 21°50° 22 1 5 M Balla

22 Jun 2011 Polany TV 48°30° 21°59 12 2 5 M Balla

5 Apr 2012 Staré Ml 48°51 21°53 15 10 V Pecenak
21 May 2012 Velky Ruskov TV 48°40° 21°39° 18 12 2 2 E Hrtan jr
1 Jun 2012 Kucany TV 48°31 21°517 16 8 1 3 E Hrtan jr
9Sep 2012 Maly Ruskov TV 48°38 21°40° 49 10 8 E Hrtan jr
10 Sep 2012 Maly Ruskov TV 48°37° 21°40° 12 8 8 E Hrtan jr
12 Sep 2012 Trhoviste TV 48°42° 21°50° 32 30 4 9 M Balla

12 Sep 2012 Zbudza Ml 48°50° 21°53 40 2 9 M Rinik
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