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Abstract. Altogether 1592 marmot burrows were recorded in the Nizke Tatry Mts. and their altitude was
measured using GPS equipment. 21 colonies were found on the northern and 19 colonies on the southern
side of the main mountain range. Three burrow systems (colonies) were abandoned, the rest was compo-
sed of active colonies. The mean altitude of the burrows was 1759.0 m a. s. 1.; that on the northern side
being 1727.4 m and that on the southern side 1783.3 m. The minimum altitude of the burrow position
was 1594 m a. s. 1., the maximum altitude was 1991 m a. s. 1. (range 397 m). The highest frequency of
burrow occurrence was found between 1700 and 1799 m a. s. . (n=782; 49.54%). The density of colonies
per 100 hectares reached 0.25 at the altitudinal level of 1701-1799 m a. s. 1. The largest area occupied by
one colony was 17.68 ha and the highest number of burrows was 160 in one colony, while the smallest
colony had only 5 burrows. The most frequent colony area was <1 ha (44.7%), although the mean area
was 2.68 ha.
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INTRODUCTION

The Alpine marmot, Marmota marmota (Linnaeus, 1758), inhabits high mountains of Central
Europe (Alps, Western Carpathians). It was also introduced into the French Pyrenees, Dinaric
Alps of Serbia and Montenegro, and Romanian Carpathians (MiTcHELL-JONES et al. 1999).
Several mountain refuges are strictly protected, but other populations are managed and hunted
(e.g. CortoT et al. 1994, Ziak & UrBaN 2001). There are two subspecies in Europe: the Alpine
marmot, Marmota m. marmota (Linnnaeus, 1758), occurs in the Alps and Pyrenees, while
the Tatra marmot, Marmota m. latirostris Kratochvil, 1961, inhabits the Western Carpathians
(KratochviL 1961, MITCHELL-JONES et al. 1999).

As a glacial relic, the marmot survived in small refuge habitats in the Carpathians. In Ukraine
and Romania, it became extinct in the second half of the 18th century as a result of intensive
human pressure (PANzariU 1993, Basuta & Portisn 2007). Its presence in Slovakia is restricted
to several mountain ranges of the Western Carpathians: Zapadné Tatry, Vychodné Tatry and
Nizke Tatry Mts. Autochthonous populations of the Tatra marmot are present in the Zapadné
Tatry and Vychodné Tatry Mts. Several authors supposed that marmots were introduced into
the whole range of the Nizke Tatry Mts. (e.g. FERIANCOVA 1955, FERIANCOVA-MASAROVA & Ha-
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NAK 1965). In the 19th century, the Alpine marmot was introduced to the eastern part of the
Nizke Tatry Mts. near the top of Mt. Kralova Hol’a, and the successfully established population
has been surviving until present time (Somora 1954, KratocHviL 1964). However, JAMNICKY
(1977, 1999) and UrBan (2002) suggested possible postglacial survival of the population in
the Dumbierske Nizke Tatry Mts., i.e. the western part of the Nizke Tatry range, rather than
its spreading from the introduced population in the east. They expected that the marmots were
unable to get through the zone of permanent mountain forests in the central parts of the Nizke
Tatry Mts. However, a detailed study elucidating the origin of marmot populations in the Nizke
Tatry Mts. is still missing.

Recent status of the marmot in the Dumbierske Nizke Tatry Mts. remains unclear. Althou-
gh the most recent data on its distribution were published by Kar¢ (2006), no special study
focussed on the current situation has been available. The main aim of the presented paper is
to bring new data on spatial distribution and size of colonies of the marmot in the Nizke Tatry
Mts. (Western Carpathians).

MATERIAL AND METHODS

The area under study is situated in central Slovakia (interior Western Carpathians) in the geomorphological
unit of Dumbierske Nizke Tatry Mts. (central point — the Chopok peak, 48° 56’ 38” N, 19° 36’ 32” E). The
altitude range is from 1500 to 2043 m a. s. 1., the highest peak is Mt. Dumbier. The core area consists of
sub-alpine and alpine habitats; the northern slopes of the main range (exposed rather to NW and NE) are
dominated by stone formations and plates, whereas the southern slopes (exposed rather to SE and SW) are

Fig. 1. Marmot distribution in the Nizke Tatry Mts. Legend: empty circles — colonies recorded in 1981
(by Karc 2006) and found probably abandoned in 2009; half empty circles — existing colonies in 2009;
black circles — inactive colonies in 2009.

Obr. 1. Rozsirenie svista vrchovského v Nizkych Tatrach. Vysvetlivky: prazdne bodky — kolonie v roku
1981 (podl'a Karca 2006) a v sticasnosti pravdepodobné zaniknuté; delené bodky — kolénie v roku 2009;
¢ierne bodky — neaktivne koldnie v roku 2009.
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Table 1. Statistical data on the altitude of marmot burrows on the northern and southern slopes of the
Nizke Tatry Mts ., n=pocet nor; SD=8tandardna odchylka

Tab. 1. Statistické hodnoty nadmorskej vy$ky nor na severnej (north) a juznej (south) strane Nizkych
Tatier; n=number of burrows; SD=standard deviation

n mean geom. mean median min max range SD
north 721 1727.4 1726.4 1715.0 1594.0 1967.0 373.0 60.275
south 871 1783.2 1781.3 1775.0 1620.0 1991.0 371.0 83.579

covered mainly by secondary mountain meadows with a scattered occurrence of stone outcrops. The main
vegetation formations are represented as follows: siliceous alpine and boreal grasslands, nardus grasslands
on siliceous substrates in mountain area, and siliceous scree of the montane to snow levels (sensu VICENi-
KovA & PoLAk 2003). The secondary timber line is made up of Pinus mugo and Sorbus acuparia. In the
habitats inhabited by marmots, Aquila chrysaetos, Canis lupus and Vulpes vulpes appear regularly.

The field data were collected by direct observation from May to October in the period 2006-2009. The
area of interest was divided into four sectors delimited by the following peaks: (1) Durkova—Skalka, (2)
Polna—Derese, (3) Chopok—Dumbier, and (4) other colonies in the western and eastern edges of the Nizke
Tatry Mts. occurrence area (Fig. 1). Systematic and careful check was the primary method of the burrow
census. The position (geographical coordinates) and altitude (metres above sea level) of each found marmot
burrow were recorded using GPS technology (Trimble GeoXT). All the obtained data were transformed by
post processing using a GIS software (GPS Pathfinder Office 3.00 and Arc Map 9.1). For more details see
BaLLo & Sykora (2005) and Backor et al. (2008). Historical data used for comparison were taken from
the review by Karc (2006). The general area of the marmot habitat was calculated after RopGers et al.
(2007), with 95 percentages of point and fixed mean (the final value is in hectares [ha]). Colony sizes were
divided into five categories: <1 ha; <1-3> ha; <3-5> ha; <5—10> ha; and >10 ha. For better interpretation
of'the results, the area under study was divided into two natural parts: the northern and the southern slopes.
Descriptive statistical analyses were used for the elementary interpretation of the results.

RESULTS
Spatial and altitudinal distribution

In the area under study, 40 marmot colonies were recorded, 21 colonies on the northern side
and 19 colonies on the southern side of the Dumbierske Nizke Tatry Mts. (Fig. 1), comprises
altogether 1592 burrows. The horizontal range of the marmot distribution is 15135 m from the
west to the east (Durkové peak to Stiavnica glacial cirque) and 5120 m from the north to the
south (Mosnica glacial cirque to Skalka peak). The available area of the marmot habitat in the
Nizke Tatry Mts. was 4447.5 ha. Much more burrows were counted on the southern side than
on the northern side (Table 1, Fig. 2). The mean burrow altitude was 1759.0 m a. s. 1. The mean
altitude was lower on the northern side (m=1727.40; £60.28; n=721) than on the southern side
(m=1783.25; +£83.58; n=871). The minimum altitude of the burrow location was 1594 m a. s. l.
on the northern side in the glacial cirque below the Pol'ana peak, while the maximum altitude
was 1991 m a. s. 1, recorded on the southern slope of the Derese peak. The altitudinal range
was 397 m. The burrows were most frequently found within the altitude span of 1700—1799 m
a.s. 1. (n=782;49.54%), followed by the spans of 1600—1699 m (n=356; 22.95%), 1800—1899 m
(n=353;21.70%),>1900 m (n=96; 5.53%), and <1600 m (n=4; 0.28%). At 1600-1699 m a. s. 1.,
the number of burrows on the northern side was higher than on the southern side. The highest re-
corded density was 0.25 colonies per 100 hectares in the altitude span of 1701-1800 m a. s. 1.
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Area of marmot colonies

On the northern side of the Dumbierske Nizke Tatry Mts., the following active colonies were
recorded [number of burrows in the colony; mean altitude of the burrow in the colony in metres
a. s. 1], from west to east: Solisko [30; 1777], Mestska hola [5; 1728], Chabenec-north [15;
1741], Pol'ana-Zakl'uky saddle [19; 1788], Pol'ana-north [13; 1612], Zakl'uky-west [27; 1787],
Bor-Mosnica [12; 1607], Bor I [28; 1834], Bor I1 [32; 1810], Zakl'uky-east [55; 1844], Derese-
-north I [48; 1679], Derese-north II [62; 1702], DereSe-north I1I [72; 1702], Chopok-north [ 14;
1721], Chopok-Lukova [35; 1711], Konské-north I [18; 1721], Konské-north II [13; 1689],
Siroka valley [126; 1695], Bystra valley [69; 1699], Dumbier-north [17; 17317, and Stiavnica-
-north [11; 1775]. On the southern side, the following colonies were recorded: Durkova [32;
1694], Lomnista-Chabenec saddle [160; 1753], Skalka-Lomniska valley [39; 1848], Skalka-Dve
vody [43; 1744], Zadné Kotliska I [13; 1666], Zadné Kotliska II [14; 1709], Predné Kotliska
1[29; 1746], Predné Kotliska II [54; 1766], Predné Kotliska-beneath the Krizske saddle [64;
1661], Derese-south 1 [59; 1792], Derese-south II [20; 1876], Derese-south IIT [32; 1941],
Zadné Derese [10; 1890], Chopok-south [44; 1876], Konské-south [33; 1769], Krapova hol'a
[92; 1818], Dumbier-south [28; 1917], Stiavnica-south [56; 1675] and Stiavnica peak [49;
1909]. The area of marmot colonies ranged between 0.06 and 17.68 ha. The cumulative area of
all marmot colonies was 108.55 ha (2.4% of the habitat area). The largest colony was situated
on the southern side close to the Stiavnica valley with 17.68 ha (105 burrows). However, the
colony with the highest number of burrows was found below the eastern Chabenec saddle on
the southern side (160 burrows). The smallest colonies were situated on the northern side on the
Chabenec peak (15 burrows) and Mestska hol’a (5 burrows), and these colonies were probably

Fig. 2. Altitudinal distribution of marmot burrows in the Nizke Tatry Mts.
Obr. 2. Vertikalne rozsirenie svistich nor v Nizkych Tatrach.
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Fig. 3. Distribution of size categories (in ha) of marmot colonies in the Nizke Tatry Mts.
Obr. 3. Relativne zastupenie vel'kosti svistich kolonii (v ha) v Nizkych Tatrach.

inactive. The mean colony size was 2.68 ha, however, this value differed on the two sides of the
range; the colonies on the northern slope (mean=1.53 ha) were on average smaller than those
on the southern slope (mean=4.49 ha). The dominant colony size category was <1 ha (44.7% of
colonies). In this category, 17 marmot colonies were recorded, mostly on the northern side (15).
The second most common category was <1-3>ha (29.0% of colonies), followed by <5-10> ha
(13.16%), <3—5> ha (7.89%) and >10 (5.26%) (Fig. 3).

DISCUSSION

The main area of marmot distribution in the Nizke Tatry Mts. consists of mountain meadows
on the southern side and glacial cirques on the northern side. Colonies were recorded more nu-
merously on the northern slope, however, on average with fewer burrows than on the southern
slope. A similar pattern of marmot distribution was mentioned by Karc¢ (2006), who recorded 61
colonies, 42 on the northern side and only 19 on the southern side. The present study describes
only 21 active marmot colonies on the northern side, a half of the number counted by Karc¢
(2006), while on the southern slope the number of reported colonies (19) was identical. I presu-
me three colonies to be inactive (two on the northern side and one on the southern side), since
no marks of the marmot presence were observed there. Interestingly, ONprUS (2003) recorded
only 25 colonies on both sides of the mountain range.

Karc (2006) mentioned the horizontal span of marmot distribution in the Nizke Tatry Mts. to be
25500 m from the north to the south and 9200 m from the west to the east. Based on the revised
data presented here, the N—S span reduced by 10365 m and the W—E span by 4080 m in the last
28 years. Altogether 13 colonies were probably abandoned (see Fig. 1; Mala Chochul’a-Vel’ka
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Table 2. Comparison of altitudinal distribution of the marmot in the Carpathian Mts.
Tab. 2. Porovnanie vertikalneho rozsirenia svista v Karpatoch

state / mountains higest peak min max range mean source

§tat / pohorie najvyssi vrchol rozsah  priemer zdroj

Slovakia

Vychodné Tatry 2655 1560 2330 770 1945 Branout (1971)
Vychodné Tatry 2655 1530 2260 730 1915 CHovaNcova (1987)
Zapadné Tatry 2248 1496 2131 635 1866 BaLLo & Sykora (2006)
Nizke Tatry 2043 1580 1855 275 1745 KARC (2006)

Nizke Tatry 2043 1594 1991 397 1759 this study

Romania

Rodna 2303 1580 2100 520 1840 PANzARrIU (1993)

Chochura saddle, Vel’ka Chochul’a I and II, Latiborska hol’a, two colonies below the Durkova
peak, Chabenec cirque, two colonies in the Krizsky cirque and Ludarova dolina — MatuSovské
hole on the northern side; Huséarka, Durkova saddle and Maly Gépel’ on the southern side).
The differences between the data by Karc¢ (2006) and the results of this study concerning the
number of colonies may have been caused by different counting methods, since Karc (2006)
obtained a part of his information (more than 30%) from secondary sources (hunters, foresters
and rangers). The distribution on the northern side of the range is restricted to a glacial cirque,
because the foot of the mountains is very steep and living conditions for marmots are rather
extreme there (e.g. avalanche channels, blocks of rocks, etc.). Although some burrows were
recorded on this steep slope (e.g. the colony below the Polana-Zakl'uky saddle as well as the
colony in the glacial cirque Chopok-Lukova, Konské-north), the number of these colonies was
small (n=5). On the contrary, similar location was published by BaLLo & Sykora (2006) from
the Zapadné Tatry Mts. and by CHOvaNCoVA (1987) from the Vychodné Tatry Mts. They recorded
many colonies (>50) on the extremely steep slopes, but the master burrow lied outside of the
avalanche channel. BaLLo (2008) recorded altogether 120 colonies (20 of them were inactive)
in the Zapadné Tatry Mts. and CHovancova (1993) 156 active colonies in the Vychodné Tatry
Mts. (including the Belianske Tatry Mts.). Together with 37 active colonies presented in this
paper, the total number of marmot colonies in Slovakia is 313. OnprUS (2003) suggested only
179 active colonies in Slovakia. However, survey methods used need to be taken into account,
since a precise census of marmot distribution in Slovakia was started only a few years ago.

KARC (2006) mentioned the altitude span of marmot distribution in the Dumbierske Nizke
Tatry Mts. to be only 275 m. The revised census showed the span of 397 m (a difference of
122 m), see Table 2. On the other hand, Kar¢ (2006) reported similar altitude for the lowest
situated colony. Differences were found in the altitude of the highest situated colony; KaArc
(2006) mentioned 1855 m, here I present the value of 1991 m (a difference of 136 m). The
latter difference seems to be logical, as a consequence of the method used, since Karc (2006)
estimated the altitude from map contour lines only. Nevertheless, the highest values of altitu-
dinal distribution in Slovakia were found in the Zapadné Tatry Mts. and Vychodné Tatry Mts.
(CHovancova 1987, BaLLo & Sykora 2006), the mountains higher than the Nizke Tatry Mts.
In the Eastern Carpathians of Romania, a comparable altitude span with those in Slovakia was
found; PANzARIU (1993) mentioned 520 m in the Rodna Mts.
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ONDRUS (2003) specified (probably based on BLanout 1971) the altitude span of the marmot
distribution in Slovakia to be 770 m. Generally, it could be stated that the altitude span increases
with the height of the mountains. In the Alps and Pyrenees, its value ranges between 750 and
1300 m (MULLER 1992, HERRERO et al. 1994). The real altitude span was larger than the altitude
span of colonies, because of marmot behavioural (e.g. locomotion). For example, an adult marmot
was observed in the Huty saddle, Zapadné Tatry Mts., 940 m a. s. 1. (P. BALLO pers. comm.).
Another information is available about the migrations and migration tracks of the marmot across
the timber line and the forest zone (see BaLLo 2002, BaLLo & Sykora 2006). Similar unusual
cases were described also in the Nizke Tatry Mts. (ONDRUS 2003, KARC pers. comm.).

As indicated above, only the study by BaLLo & SyYkora (2006) gave comparable data on
the number of burrows. The authors conducted detailed research of marmot distribution in the
Zapadné Tatry Mts. with a use of similar methods since 2004. They found the largest marmot
colony comprising 359 burrows in the Smutna dolina (Rohace area) at the altitude of 1547 m.
In the Nizke Tatry Mts., we found the maximum number of burrows in the Lomnista valley
(160). Barro (2008) found the smallest inactive colony in Liptovska Tomanova, comprising
13 burrows. The smallest inactive colony in the Nizke Tatry Mts. was recorded in Mt. Mestska
hol’a, comprising 5 burrows.

To be summarised, the marmot distribution range in the Nizke Tatry Mts. has been reduced,
most probably due to natural succession of potential vegetation such as the dwarf pine (Pinus
mugo), rowanberry (Sorbus acuparia) and spruce (Picea abies). In the 16th and 17th centuries,
the sub-mountain area was deforested by the Walachian colonisers. During the last 28 years,
the area of marmot distribution lost more than 1500 hectares. Those marmot colonies which
lie close to the margin of the range are abandoned, most probably because the dwarf pine has
been spreading into new places (e.g. the PraSiva, Latiborska and Mestska hol’a peak). Illegal
hunting, mainly by shepherds and other local people, may be another important cause of mar-
mot decline in the Nizke Tatry Mts. During social crises in nearby regions (Horehronie and
Liptov) in the 1920s and 30s, the marmots were killed for fat used as a natural medicine (KaRr¢
& BaLLo pers. comm.).

Some results (GIS shapes) of this study could be useful for practical management and prote-
ction of this endangered species in the western part of the Nizke Tatry Mts. Patrolling of glacial
cirques with marmot colonies in the spring season (late May and June) and their protection from
undisciplined ski mountaineers and extreme skiers could help in marmot conservation (39% of
all marmot colonies lies in the legal ski mountaineering area). Some tourist trails pass through
the areas inhabited by marmot colonies (e.g. in the Siroka and Stiavnica valleys) and these trails
should be closed and re-routed, respectively. Also cutting of the dwarf pine and responsible
management of alpine habitats in the specified areas should help to preserve marmot colonies
and to stop the decline of the species range documented by the current data.

SUHRN

V rokoch 20062009 (maj az oktdber) bola uskutocnena revizia rozsirenia svi§ta vrchovského (Marmota
marmota) v Dumbierskych Nizkych Tatrach. Spolu bolo zaznamenanych 1592 nér, ktoré predstavuji
40 kolonii (21 kolonii na severnej strane a 19 na juznej strane pohoria). Z tohto poctu boli v roku 2009 tri
kolénie pravdepodobne neaktivne. Priemerna nadmorska vyska vsetkych zameranych nor bola 1759,0 met-
(glacialny kar Pol’any) a najvyssia nora bola zaznamenana v 1991 m n. m. (juzny svah Deresov). V kolénii
nachadzajucej sa v zavere Lomnistej doliny pod vychodnych Chabeneckym sedlom bolo zaznamenanych
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najviac ndr (160). Naopak najmenej ndr bolo zistenych v kolonii pod Mestskou hol'ou (n=5). Najvécsia
pocetnost’ nor sa nachadzala v nadmorskych vyskach od 1700 do 1799 m. Rozlohou najvicsia kolonia sa
nachadza v zavere Janskej doliny a mé rozlohu 17,68 ha. Priemerna rozloha vsetkych koldnii bola 2,68 ha.
Hustota kolonii v nadmorskych vyskach 1700 az 1799 predstavovala 0,25 kolonie na 100 ha v sicasnom
areali rozdirenia, tj. od Durkovej po kétu Stiavnica.
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