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Eurasian beaver (Castor fiber Linnaeus, 1758) occurrence
in eastern Slovakia based on indirect signs (2016 — 2017)

Alexander Csanady

I would like to dedicate this article to RNDr. Andrej Stollmann on the occasion of his
90th birthday

Abstract: The author states the occurrence of Eurasian beaver (Castor fiber Linnaeus,
1758) in the East Slovakia based on indirect signs from water courses. A total of 96
territories (localities) were observed over the years 2016 — 2017. The obtained data
help spreading knowledge of species distribution in the territory of Slovakia.
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Introduction

Valachovic¢ (2012) summarised all published and unpublished data in Slovakia
and estimated that the occurrence of beaver has been recorded in about 11.6%
of the territory of Slovakia. It should be noted that the beaver was absent from
Slovakia for 150 years. Since 1977, the southwestern population has grown
dynamically in the catchments of the Morava and Danube rivers. In contrast,
the beaver only appeared more recently in north-eastern Slovakia in 1981.
All observations confirmed that the species predominantly inhabits lowlands
in the region. Moreover, the beaver occupies about 30% of the potentially
suitable parts of Slovak territory (about 56% of Slovakia’s entire territory), and
restoration of the population runs in two phases (Valachovic 2012).

Despite the mentioned study, it is evident that the beaver has expanded its
range in Europe considerably in recent decades (Nolet & Rosell 1998, Halley
& Rossel 2002, 2003, Balaz & Hresko 2008, Halley ef al. 2012, 2021, Stofik
& BartuSova 2016, Canédy et al. 2016, Barkaszi 2018, Ulicsni et al. 2020,
Wrobel 2020, Jarcuska et al. 2020), and the current distribution map in Slovakia
(cf. Valachovi¢ 2012, Canady ef al. 2016) needs to be updated.

The main aim for this faunistic study emerged due to the lack of any collective
and up-to-date data concerning the Eurasian beaver population throughout east
Slovakia. The studies summarized by Valachovi¢ (2012) contain information on
the quantity and distribution of beavers. However, study refer to the previous
years and must be updated, especially due to the dynamic development of the
beaver population.
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Material and Methods

The occurrence data were obtained from various sources: collected during field trapping
of butterflies; direct verification of information from village mayors and inhabitants; and by
targeted searches. Survey was carried out by the method of direct searching for the presence of
signs (per pedes) along the Ondava, Topl'a and Laborec Rivers and their tributaries in the years
2016 — 2017. Data collection on beaver residence traits took place in the spring and summer
months (total 12 check dates). In total, beaver occurrence was confirmed in the vicinity of 96
villages (Tab. 1, Appendix 1-6).

In the field, residence traits on feeding, movement, sheltering and building activity of the
species were searched according to Valachovi¢ (2015, n.d.), Stofik & Bartusova 2016 (see
below). At the same time, the species of damaged trees (determined at least to the genus)
were also recorded with bite diameters were also surveyed. Names of watercourses were taken
from an internet application (https://mapy.cz). GPS and altitude data were obtained using the
GoogleEarth web portal (Image©Maxar Technologies 2022, Image©CNES /Airbus).

This study supplements the existing information which were collected from eastern
Slovakia. In the following overview, the locations (localities) of beaver presence are listed with
the GPS coordinates, water courses, presence signs and date of observations (Table 1).

Categorisation of presence signs:

1) food consumption — bites, chewed and damaged tress,
2) shelter signs — burrows and castles,

3) construction signs — dams and dykes,

4) others — footprints in the mud and carcass.

In terms of freshness, residential characters were also divided (cf. Valachovi¢ 2015,
Stofik & BartuSova 2016) into active (e.g., the bitten trees and branches were un-oxidized,
un-blackened, un-stained, etc.) and inactive with no species present (e.g., abandoned burrows,
the bitten trees and branches were blackened, greyed etc.).

Finally, I was tried to determine the number of individuals (see Tab. 1) on each locality by
the number of fresh bitten or gnawed trees (cf. Djakov 1975). This method is based on the total
number of completely (felled) and incompletely gnawed trees and their dimensions (diameter of
the trunk) and then calculating the index which determine the approximate number of individuals
(cf. Budayova 1995, Canady et al. 2016).

Result

In the study area, 96 sites were registered with resident beaver signs,
including 51 sites with dams (dykes) and/or castles or burrows (Fig. 1, 2).
Most of the recorded signs were in catchment of the Ondava River (n = 59,
61.5%) followed by the Laborec catchment (n = 20, 20.8%) and finally the
Topla catchment (n =17, 17.7%). The assessment of sites with dams (or dykes)
and/or castles or burrows was as follows: a total of 51 sites, of which 62.7%
(n = 32) in the Ondava catchment, 21.6% (11) in the Topl'a catchment and
15.7% (8) in the Laborec catchment.
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Overall, signs of beaver activity were recorded in the range of 100 — 520
m above sea level (a.s.l.). Altitude of sites with dams (dykes) and/or castles
or burrows was: 165 — 520 (mean = 298.8, n = 51) m a.s.l. Sites with other
residency traits had slightly lower elevation characteristics (n = 45, 100 — 448,
mean (219.9) m a.s.l.).

A total of 721 completely (felled) gnawed trees were measured from 40
sites. Diameter of trunks varied from 1 to 67 cm (mean+SD: 9.2+8.7cm), with
beavers most often preferring softwood trees, such as willows (Salix sp.).
Other species recorded included poplars (Acer sp.), alder (Alnus glutinosa (L.)
Gaertn.), common hornbeam (Carpinus betulus L.) and common hazel (Corylus
avellana L.). Measurements for selected sites are presented in Table 2.

Estimated population abundance based on examination of the residence
traits and measurement of the diameter of gnawed trees at each site is presented
in Table 2. Based on the measurements, the predicted number of individuals
ranged from one to seven (Tab. 1).

Discussion

The Eurasian beaver is a common species in the rivers of Europe and
northern and eastern Asia, whose populations have been increasing in recent
decades (Nolet & Rosell 1998, Halley & Rosell 2002, 2003, Halley et al. 2012,
Rossel et al. 2005, Kemp et al. 2012, Law et al. 2017, Ulicsni et al. 2020,
Wrobel 2020, Jarcuska et al. 2020).

Jarcuska et al. (2020) confirmed the use of burrows as shelters instead of
castles at sites without dams (dykes), and at sites with constructed dams they
registered both constructed castles and burrows. These findings were also in
accordance with observation stated in this study.

Thompson et al. (2020) showed that beavers significantly alter the character
of the surrounding landscape through their activities and are therefore also
considered to be “ecosystem engineers”. The most significant changes occur
in watercourses, where they alter stream parameters, stream dynamics,
sedimentation, species composition of riparian vegetation, and water retention in
the landscape. This activity increases the heterogeneity of the landscape and thus
affects the diversity of habitats, as well as the abundance and diversity of species
(Rossel et al. 2005, Kemp et al. 2012, Law et al. 2017). The abovementioned
authors see the importance of beaver structures on watercourses in reducing
erosion of watercourses, which can mitigate flood waves. Conversely, if they
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are in the wrong place, they can also cause the river to break out of the channel
and spill over, and if the dam breaks, they can even cause a flood.

Like Jarcuska et al. (2020), accumulations of municipal waste dumped into
or towards the stream were observed in the dykes in the presented study. The
number of dykes at sites can vary considerably (0 — 10), and this number is
positively influenced by the length of beaver occupancy of the site, and thus
also varies over time (JarCuska et al. 2020). Although the numbers of dykes
were not counted in this study, I can confirm the occurrence of more than one
dyke within the site in several cases.

Beavers are known to be generalist herbivores (e.g., Haarberg & Rossel 2006),
consuming mainly herbaceous food such as aquatic and riparian vegetation
during the spring and summer months. Conversely, during the winter months
they feed mainly on the bark of soft woody plants (such as e.g., willow, poplar,
alder, birch) and the fine twigs of fallen trees. It also digs up the rhizomes and
roots of aquatic plants and consumes most of the accessible herbs during the
growing season. The same food composition based on damaged softwoods has
also been confirmed in the Slovak Republic (Budayova 1995, Baldz & Hresko
2008, Valachovi¢ 2012, Stofik & Bartusovéa 2016, Canady et al. 2016, Jar¢uska
et al. 2020, data in this study).

The results of this study showed several sites with larger numbers of
individuals (2 — 7), where castles (burrows) were present in addition to dikes
and dams. Moreover, at several sites only signs indicating presence were
recorded, i.e., the beaver was probably just passing through the area within
its home range. This is particularly emphasised at sites close to the stream
catchment (see Appendix 1-6). On the other hand, the occurrence of such
solitary individuals may represent immature (subadult) individuals seeking
new territories. Nevertheless, it should be noted, that method stated by Djakov
(1975) only approximately estimates the number of individuals. Therefore,
it is recommended to supplement the data by direct observation (or the use of
photo traps) of beavers at the sites of occurrence, especially in summer when
the family is together and the parental pair and its reproductive potential can be
determined (Budayova 1995).

In conclusion, findings in eastern Slovakia are important for the evidence
of beavers spreading (cf. Valachovi¢ 2012). The occupancy of habitats and
sites suitable for beaver in the study area indicates that they occupied the
majority of suitable sites. Nevertheless, the population may still be dispersing
into surrounding, as yet only minimally occupied or unoccupied areas of the
study watersheds. This faunistic study, may serve as a starting point for future
confirmation of this assumption.
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Fig 1: Presence signs of Eurasian beaver (Castor fiber Linnaeus, 1758) in studied areas of
eastern Slovakia. 1 —beaver castle and dams (Medzilaborce part Vydran, 09.V.2017), 2 — beaver
castle and dams (Tokajik, 10.V.2016), 3 — dams (Regetovka, 08.V.2017), 4 — chewed tress and
burrow (Solnik, 11.IV.2016).
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Fig 2: Presence signs of Eurasian beaver (Castor fiber Linnaeus, 1758) in studied areas of
eastern Slovakia. 1 — beaver carcass (Buclovany, 04.1V.2017), 2 — damaged tress (Detrik
04.1V.2017), 3 — older chewed tress (Vislava, 09.V.2016), 4 — fresh chewed branches (Beloveza,
05.1v.2017).

Appendix 1-6: Localities of beaver signs on eastern Slovakia (Image©Maxar Technologies
2022, Image©CNES /Airbus).
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Tab 1: Sites with Eurasian beaver (Castor fiber) occurrence in eastern Slovakia in 2016 —2017.

Sl\il toe. S Sites corlv:st:: b,e Presence signs'>’ Until date” GPS
U Potoky |Losne R IR S [ 1oa20te 006
2 | Nizna Okava | Olzavka’ gaelzlsaged trees, chewed | 1} o4 5016 ;?:gg:jg:g::
s | Tummymad [Ongar [ damogd e hoved | oy | 4906501
Ondavou
4 | Brusnica Brusnic¢ka? ?re;rensaged trees, chewed 11.04.2016" 3?2?;33::
5 | Kolbovce Brusnicka® ?ril::’l%i?kg:e;’lgfw‘zed 11.04.2016 42‘?4112:296‘3: '
6 | Solnik Brusnicka* gaer::"gde:ngf’iirigj:fed 07.05.2016 ;‘?ggg
7 | Korunkova | Brusnicka® iae‘:iifrge;f’ chewed | 7 652016 ;‘?:ﬂg 198
8 | Duplin Ondava® iirz;ren;ged trees, chewed 08.05.2016 3? ;‘7‘:1?;‘:
9 | Orsavka Olsavka* if::%eydkg;es’ chewed | 49 052016 ;?:ﬁgg:g::
10 | Vislava Vislavka® gaer:saged trees, chewed | 9 05 2016° ‘2‘?: ;;igg
11 | Vyskovee | Vislavka® iig‘saged trees, chewed | 49 052016 ;?:;g:ﬁ?’
12 | Kruginec Chotéianka fr?:saged trees, chewed | 9 052016 ‘2‘?: ;giéé
13 | Stropkov pond® ?re;rense}ged trees, chewed 09.05.2016 42‘?;3:‘:69;"
14 | Stropkov Chot¢ianka® ?ri?saged trees, chewed 09.05.2016 3?;3:?05;,,
15 | Tisinec Ondava® ilrir:saged trees, chewed 10.05.2016 3? ;2:?22::
16 | Breznica Vojtovec? ia;::%i?kg;es’ chewed 10.05.2016 3?23:?22 ::
17 | Mitiovee Ondava* ?rfens‘?ged trees, chewed | 1) )5 2016 ‘2‘?222629
18 |NovaKel¢a | Hrabovéik® iae?sa,gdi?kg;es, chewed 10.05.2016 ;?2?:222::
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. o damaged trees, chewed 49°02'48.6"

19 | Rafajovce Ondalik trees, dykes 10.05.2016 21°44'59 6"

damaged trees, chewed 49°06'19.7"

20 | Tokajik Hrabov¢ik® trees, dam, beaver 10.05.2016 oA Time e
castle 21°4129.5

. damaged trees, chewed on e "

21 Vysng Hrabov¢ik® trees, dam, beaver 10.05.2016 49005,50'8,

Hrabovec castle’ 21°41'58.1"

o, " . | damaged trees, chewed | 49°21'21.9"

22 | Kapisova Kapisovka trees, dam* 11.05.2016 21°35'51 0"

T . . | damaged trees, chewed 49°23'49.7"

23 | Vys$na Pisana | KapiSovka trees, dykes’ 11.05.2016 21°36'46.7"

o ime o . | damaged trees, chewed 49°22'37.2"

24 | Nizna Pisana | KapiSovka trees, dykes' 11.05.2016 21°35'52.6"

y . damaged trees, chewed 49°23'52.8"

25 | Dlhona Mostovka trees, dykes! 11.05.2016 21°34'16.2"
s .. ... | damaged trees, chewed 49°23'1.8"

26 | Svidnicka Svidnic¢anka trees, dykes' 11.05.2016 21°33'58.6"

" . damaged trees, chewed 49°16'12.9"

27 | Stro¢in Ondava trees! 11.05.2016 21°35'17 1"

N Krucovsky damaged trees, chewed 49°06'48.1"

28 | Krutov potok?® trees, dykes? 14.06.2016 21°36'54.8"

. damaged trees, chewed « 49°09'56.3"

29 | Valkovce Radomka trees, dykes 14.06.2016 21°32'44 3"

. damaged trees, chewed 49°11'49.2"

30 | Radoma Radomka trees! 14.06.2016 21°33'41.0"
Nizna Jedlovsky damaged trees, chewed . 149°202.7"

3 Jedlova potok® trees! 14.06.2016 21°33'36.8"

Vys$na Jedlovsky damaged trees, chewed 49°2029.4"

32 Jedlova potok?® trees! 15.06.2016 21°32'43.5"

Roztocky damaged trees, chewed 49°22'51.3"

33 | Roztoky potok® trees, dykes! 15.06.2016 21°2924.5"

Varadsky damaged trees, chewed 49°24'31.6"

34 | Varadka potok® trees, dykes? 15.06.2016 21°23'19.3"

Vysna . damaged trees, chewed 49°25'22.7"

35 Polianka Ondavka trees, dykes® 15.06.2016 21°21'42.0"

damaged trees, chewed on it "

36 | Ondavka Ondava? trees, dam, beaver 15.06.2016 49026,29'0,,
castle 21°19'54.0

A . damaged trees, chewed 49°2127.6"

37 | Vysny Orlik | pond frees? 15.06.2016 21°29'22 4"
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L ... |damaged trees, chewed . | 49°19'34.6"
38 | Ladomirovd | Ladomirka trees, dykes 16.06.2016 21°37'20.9"
Krajné 1 . 49°20'58.9"
39 Cierno Ladomirka chewed trees 16.06.2016 21°38'46.0"
- damaged trees, chewed 49°22'3.3"
40 | Hunkovce Hrisov trees, dykes’ 16.06.2016 21°38'44.7"
damaged trees, chewed 49°24'11.4"
41 | Medvedie Hrisov? trees dams, beaver 16.06.2016 om o1y A
21°38'17.7
castle
Nizny . 1. |damaged trees, chewed . | 49°22'7.1"
42 Komérnik Ladomirka trees! 16.06.2016 21°4125 4"
damaged trees, chewed 49°21'1 4"
43 | Bodruzal Bodruzalik® | trees dams, beaver 16.06.2016" o maA Am
3 21°42'44 .4
castle
. Mlynsky damaged trees, chewed . |49°19'27.7"
44 | Mirola potok® trees, dykes 16.06.2016 21°44'2.7"
. .. . | damaged trees, chewed . |49°1729.4"
45 | Vladica Chotcianka trees, dykes 16.06.2016 21°46125 3"
. damaged trees, chewed o1 o1 "
46 | Makovce Polianksky trees, dykes, beaver 17.06.2016" 49°15,22'9,,
potok® ) 21°45"28.5
castle
a damaged trees, chewed . 49°13'10.1"
47 | Varechovce | Olka trees, dykes 17.06.2016 21°48'51 0"
. a damaged trees, chewed . 49°12'14.0"
48 | Repejov OTlka trees, dam, burrow 17.06.2016 21°49'10.5"
damaged trees, chewed o1y "
49 | Olka Olka? trees, dam, beaver 17.06.2016" 490 10,33'3,
21°50'10.2"
castle
. " . |49°06'51.6"
50 | Ruska Kajna | Olka damaged trees 17.06.2016 21°50'9.9"
49°06'14.0"
> a 2 *
51 | Pakostov Orlka damaged trees, dykes 17.06.2016 21°49'41 6"
. - . 49°02'54.5"
52 | Kosarovce Orka damaged trees 17.06.2016 21°47'9 7"
Ondavské . . | 48°55'30.5"
53 Matiagovee Ondava damaged trees 17.06.2016 21°44'14.3"
L . | damaged trees, chewed . | 49°18'30.8"
54 | Malcov Vec¢ny potok trees, dykes? 13.07.2016 21°02'43 3"
- 49°18'54.1"
55 | Gerlachov Topla chewed trees 13.07.2016 21°04'51 0"
_— damaged trees, chewed 49°19'8.5"
56 | Snakov Titel trees, dykes! 13.07.2016 21°04'11.6"
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o7 [T Jome [ttt o[855
58 | Nizng Hrugov | Ondavar | Samaged trees, chewed 11 g3 5, | 8 ATE T
N e e e L
60 | sirmi Ondavar ?re;rensagedtrees, chewed | |0 0350170 ;?431}13:274;"
61 | Durd’os Topla® chewed trees 04.04.2017 42‘?(3)?:25378‘4}"
2 | Drogtor. | potole | wees dyken burrow | 4201751503
63 | Rusk4 Vola ;’(‘)’tli‘fky ?raeg‘s“_‘%eydkg;es’ chewed | 04 04.2017 3?222%
64 | Detrik oo | amags wees eheved | ogoaz017 | ST,
65 | Bystre Toplat ia;r:saged trees, chewed | 1 01501+ ;‘?g;i;;"
66 g;f;% lf;ie nad Toplac damaged trees 04.04.2017 ;?gg:;gg::

o damaged trees, chewed 48°09'24.0"
67 | Buclovany Koprivnicka® | trees, dzlkes, beaver 04.04.2017 21°21'33.7"

carcass

68 | Rovné Sindliarka® ?raer::%eydkter:es’ chewed Jos.0a2017 (3700757
69 8?;;:”“"' Cerninka® frf::gdeydkter:es’ chewed |05 042017 ‘2‘?;22;;
70 | Dubinné | Cerninka® iae‘:;ged trees, chewed | 5 04 2017 ‘2‘?;‘6‘;‘%
71 | Beloveza Estl;’;fmy ii?:gdeydkg;es’ chewed | 05 04.2017 ;‘?g;gg
72 | Cigla Ondava® chewed trees 05.04.2017 ;?;;i;g::
73 | Dubova Ondava? damaged trees' 05.04.2017 ;?;ééif"
74 | Olsavee Cernosina® gaer::"gdeydkg;es’ chewed |5 04.2017 3?;;22;
75 | Giraltovee | Topla® ff;:saged trees, chewed | )5 4 2017 g?%;‘;
76 | Regetovka Kamenec* iire:;szj%e:rr;[rees, chewed 08.05.2017 3??2323::
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damaged trees, chewed

49°14'46.4"

A b
77 | Krasny Brod | Rakytovec trees, dykes, beaver 09.05.2017 21°53'46.7"
castle
ey, damaged trees, chewed 49°20'37.2"
b s
78 | Certizné Laborec trees 09.05.2017 21°49'55 3"
damaged trees, chewed 49°2028.5"
b s
79 | Habura Habura trees, dykes 09.05.2017 21°51'59.9"
Medzilaborce b : ws | 49°18'5.1"
80 (part Borov) Laborec damaged trees 09.05.2017 21°53'11 3"
09.05.2017°*** | 49°15'55.9"
b
81 | Palota Vydranka damaged trees 21°59'34.4"
. damaged trees, chewed | 09.05.2017° e 1n
82 Medz1labor? © | Vydranka® trees, dam, beaver 490 17,15' ! "
Y
(part Vydran) 21°56'29.9
castle
Cabiny 09.05.2017" | .
83 | (part Nizné Laborec® damaged trees 3?;2,?;9,6,
Cabiny) :
Sukovsky 09.05.2017""" | 49°13'33.6"
84 | Sukov potok? damaged trees 21°52'28.5"
, damaged trees, chewed | 09.05.2017°" ot trmm Am
85 | Roskovce Sukoxlf)sky trees, dam, beaver 49 ,,14 ,23'4 "
potok ) 21°51'52.3
castle
. . 49°09'31.7"
b
86 | Svetlice Svetlica damaged trees, dams 10.05.2017 22°03'12.8"
damaged trees, chewed | 10.05.2017 . "
87 | Zbojné Vyrava® trees, dams, beaver 49009,12'7,,
) 22°00'34.4
castle
10.05.2017 49°02'45.5"
% 2b 1
88 | Koskovce Krosna damaged trees, dykes 21°55'36.0"
Nizné y 1wt b 10.05.2017 49°00'41.9"
89 Ladickovee Lubiska damaged trees, dykes 21°54'31 9"
. " damaged trees, chewed | 10.05.2017 49°0026.1"
s s b s
90 | Lubisa Lubiska' troes 21°55'17 3"
. 10.05.2017 49°59'30.5"
o b
91 | Velopolie Laborec damaged trees 21°57'1.6"
10.05.2017 49°04'39.1"
1 b
92 | Papin Udava damaged trees 22°03'40.0"
Hlboky . 48°5827.0"
93 | Brestov potok? damaged trees 10.05.2017 21°52'56.4"
. Zemplinska | damaged trees, chewed 48°48'25.2"
94 | Kaluza Sirava® trees 23052007 5 e00133 87
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Vini¢ny damaged trees, chewed 48°49'15.2"
95 | Jovsa jarok® trees 23.05.2017 22°04'37.2"
48°42'56.9"
b *
96 | Bunkovce Okna' damaged trees 24.05.2017 22°07"7 5"
Note:

30Ondava River catchment,

*Laborec river catchment,

‘Topl'a River catchment,

15 7Estimated number of individuals of C. fiber based on the method by Djakov (1975). The

number represents the presence of one to seven individuals. If a number is not given, it was not

possible to measure the diameter of the destroyed trees due to terrain conditions. Nevertheless,

even in such cases it is possible to confirm the presence of at least one individual at the site. In

some cases, trees were not measured because there were signs of presence on the site older than

2 years (cf. column until date),

*older signs of beaver (C. fiber) presence before year 2016,

“first observation of C. fiber on 25.05.2007 and, later 25.07.2008 by Mr. Milan Pavela which
observed minimum of 5 individuals (in verb. and in litt.),

**older signs of presence from year 2016 and fresh signs of chewed trees from 2017,

“**older data before year 2017 (i.e., 2009—2013) obtained also by Mgr. Martin Sepela from
CHKO Vychodné Karpaty (in litt.).
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Tab 2: Diameter of tree trunks (N = 721) completely gnawed by Eurasian beaver (Castor fiber)
in selected localities in eastern Slovakia.

Sl\iI toe' s Sites N Range Mean+SD
1 Potoky 10 6.5-46.0 18.8+12.2
5 Kolbovce 5 2.9-60.0 17.3+24.2
6 Solnik 21 8.0-31.3 19.8+6.4
7 Korunkova 5 6.8-22.1 13.8+7.4
8 Duplin 4 17.0-60.0 38.0+£22.6
9 Orlsavka 24 5.0-37.0 12.349.04
13 Stropkov 16 5.0-21.0 8.3+4.2
16 Breznica 3 5.0-10.0 7.0£2.7
17 Minovce 10 6.0-10.0 7.0+1.4
18 Nova Kel¢a 12 3.0-24.0 6.446.0
21 Vysny Hrabovec 29 3.0-67.0 14.2+14.2
22 KapiSova 17 7.0-30.0 16.6+7.5
23 Vys$na Pisana 22 4.0-25.0 15.0+5.4
24 Nizna Pisana 13 2.0-11.0 5.842.9
26 Svidni¢ka 17 3.0-10.0 4.7£1.7
28 Krucov 71 2.0-14.0 4.7£2.1
30 Radoma 30 1.0-17.0 3.7£3.9
31 Nizna Jedl'ova 18 2.0-14.0 7.6£3.5
32 Vys$na Jedlova 4 3.0-5.0 3.8+1.0
34 Varadka 25 3.0-67.0 8.2+13.0
35 Vys$na Polianka 10 3.0-50.0 16.9+18.3
37 Vysny Orlik 7 12.0-22.0 15.4.0+4.6
40 Hunkovce 16 5.0-34.0 20.8+8.3
42 Nizny Komarnik 2 15.0-32.0 23.5+12.0
43 Bodruzal 35 4.0-24.0 9.2443
46 Makovce 5 3.0-26.0 13.6+£9.9
51 Pakostov 43 3.0-22.0 6.3+£3.7
54 Malcov 22 3.0-24.0 8.1+6.3
57 Tovarne/Kladzany 12 6.0-30.0 17.8+£8.3
63 Ruska Vola 6 4.0-25.0 13.5+9.4
67 Buclovany 11 5.0-40.0 16.5£13.5
70 Dubinné 28 2.0-20.0 8.0+5.1
71 Beloveza 17 3.5-25.0 11.1+6.2
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73 Dubova 26 1.0-20.0 6.2+4.2
74 OTl'savce 12 5.0-17.0 8.0+3.5
80 Medzilaborce (part Borov) 4 4.0-9.0 6.0£2.2
85 Roskovce 18 3.0-18.0 5.5£3.9
87 Zbojné 37 3.0-9.0 4.4+1.2
88 Koskovce 40 3.0-8.0 5.0+1.1
93 Brestov 14 1.04.0 1.9+1.4

Total 721 1.0-67.0 9.248.7
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