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Abstract. Lithuania is on the edge of the main distribution range of the root vole (Microtus oeconomus). It was
found that the trappability of M. oeconomus did not depend on the trapping effort, the number of recorded species
and individuals or the species diversity. All 13 localities with proportions of M. oeconomus constituting over
30% of the small mammal community are situated in the south and west of Lithuania. Analysis of data collected
over 50 years confirms that the species has become more abundant, more widespread and its distribution range
has spread north and east from the south and west of the country. The main habitats for M. oeconomus in
Lithuania are reedbeds, meadows, shrubby areas and shores of water bodies. Abandoned former agricultural
areas create suitable habitats for the species, thus promoting its increased abundance and wider distribution.
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Introduction

The root vole (Microtus oeconomus) is a Holarctic
species. In Europe, its main range extends from eastern
Germany and northern Fennoscandia to Poland, Belarus
and northern and central European Russia (IUCN
2007). Isolated relict populations are also found in the
Netherlands, southern Scandinavia, on the Finnish
coast, in Austria, Slovakia and Hungary (van Apeldoom
1999, Shenbrot & Krasnov 2005). M. oeconomus is
absent in Latvia and Estonia (van Apeldoorn 1999)
and there are recent reports which mistakenly suggest
an absence of the species in Lithuania too (Récz et
al. 2005). In Lithuania, M. oeconomus is a dominant
species in some habitats, but 50 years ago it was
considered the rarest vole species. It still remains a
poorly documented species in publications.

This article analyses changes in distribution of
M. oeconomus in Lithuania at the border of the
restricted distribution of this species. The aim is to
identify if species distribution and abundance are
remaining stable over the long term period.

Material and Methods

Historical data on the findings of M. oeconomus
have been obtained from publications and grey
literature (reports, student theses) cited as personal
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communications. In addition, small mammals
were trapped in various habitats in eleven districts
between 1998 and 2008, including different types
of forests, wetlands, meadows, reedbeds, shrubby
areas, agricultural areas and ecotones of various
habitat types. Trapping was done by snap trap lines,
the traps being set at a distance of 5 m from each
other, baited with bread and sunflower oil and, in
most cases, exposed for three days and checked
once or twice a day (Bal¢iauskas & Juskaitis 1997,
Balciauskas 2004). For older data such information
may be missing.

The summarised data are presented in Appendix and
mapped in Fig. 1. Where possible, the trapping effort in
trap/days, number of trapped species and individuals,
as well as diversity of the small mammal community
(expressed as Shannon-Weaver diversity index, H’, on
the base of log, according Krebs 1999) are presented.
An additional dataset was obtained by analysing food
remains and pellets of tawny owls (Strix aluco).
Food remains from nestboxes were collected in
five districts (Balciauskiené et al. 2005) and pellets
in eight districts of Lithuania (BalCiauskiené et al.
2006). To ensure compatibility with trapping results,
non-mammalian food items, along with bats, moles
and weasels, were excluded from diet analysis. The
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Table 1. Data on the presence of M. oeconomus from food remains and pellets of S. aluco (n — number of
samples, S — number of species, N — number of individuals recovered, H— Shannon-Weaver diversity index,
Moe% — % of M. oeconomus.

No Locality Year n S N H Moe%
116 Birzai d.” 2003-2005 68 8 62 2.41 0
117 Jonava d.? 2005 77 7 99 1.99 0
118 Kédainiai d.? 1999-2005 800 10 469 2.51 0.2
119 Kédainiai d.” 2000-2005 53 13 1291 2.70 1.4
120 Kaisiadorys d.” 1999-2002 335 10 364 1.97 2.2
121 Akmené d.' 20002002 9 15 74 3.11 2.7
122 Sakiai d.! 20002004 7 13 200 2.75 3.5
123 Kaisiadorys d.' 2000-2005 16 14 916 2.63 4.5
124 Kelme d.' 1999-2002 5 15 185 3.25 10.3

! Balciauskiené et al. (2005) (food remains), ° Balciauskiené et al. (2006) (pellets).

e — trapping sites
a — diet study sites

50 km

Fig. 1. Localization of analysed datasets in Lithuania, 1961-2008 (numbers of published data, trapping sites
and sites where S. aluco prey remains from nest-boxes or pellets were collected correspond to data in Appendix
and Table 1).
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Fig. 2. Presence of M. oeconomus in small mammal communities in Lithuania, 1961-2008.

summarised data on M. oeconomus in S. aluco diet are
presented in Table 1.

Results

Chronology of investigations

In Lithuania, M. oeconomus was first mentioned in
1964 (Ivanauskas et al. 1964). At that time, there were
only five findings of M. oeconomus, all in the south
and south-western parts of the country (Fig. 2A) and
the species was identified as the rarest of the voles
in Lithuania. In 1976, a single specimen was trapped
in north Lithuania, near distrophic Lake Kiluéiai,
overgrown with shrubs and reedbeds (L. BalCiauskas,
pers. comm.). Thus, before 1980 only one of six
inhabited localities was situated in north Lithuania.
The 1980s and 1990s were characterized by increased
small mammal trapping efforts in Lithuania,
especially between the two editions of the Mammal
Atlas (Balciauskas et al. 1997, 1999). Only two of the

19 localities where root voles were trapped were in
north and east Lithuania (Fig. 2B). In the most eastern
locality, intensive trapping was conducted over ten
years on the borders of Lithuania, Latvia and Belarus
(see Appendix). Ten individuals were trapped, seven
of which were in Belarus, the other in Lithuania. In
Latvia, despite trapping less than 10 km from the
border, no root voles were recorded. Additionally,
small mammal investigations were conducted in
south-east Latvia in 2007 and in several localities
across the country in 2007-2008, but M. oeconomus
was not registered. To date, M. oeconomus has not
been recorded in Latvia, not being found prior to the
end of the last millennium (van Apeldoorn 1999), nor
since (Zorenko 2008). Thus, the north-easterly range
of the species distribution ends in Lithuania.

In 2001-2004, M. oeconomus was successfully
trapped in the south, west and central parts of Lithuania
and additionally, for the first time, in the north-west
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(Fig. 2C). In the most recent period of trapping, 2005—
2008, the only localities where M. oeconomus was not
found were in north, north-east and east of Lithuania
(Fig. 2D).

Proportions of M. oeconomus in small mammal
community

Analysis of over one hundred trapping sessions with
different trapping efforts shows that in the years 1976—
2008 the proportion of M. oeconomus varied from 0 to
over 50% (Appendix). On average, nearly 2000 traps
per session yielded 7.6 £ 0.27 species and 222 + 38
individuals trapped. The Shannon-Weaver diversity
index varied from 0.59 to 3.03 (mean 2.025 + 0.05)
and the average proportion of M. oeconomus in small
mammal communities in Lithuania was 8.45 £ 1.31%.
Such proportion was not correlated with the trapping
effort (Pearson’s r, n = 91, r = -0.08, NS), number
of species (Pearson’s r, n = 111, r = -0.11, NS) or
individuals trapped (Pearson’s r, n = 111, r = -0.09,
NS) nor with the diversity of a community (Pearson’s
r,n=111,r=0.03, NS).

The sites where the species was absent or contributed
less than 10% to the small mammal community were
scattered across the country (Fig. 3A). Though many
trapping sessions were performed in the eastern
and north-eastern parts of Lithuania, only five of
them registered the presence of M. oeconomus.
Three of 11 trapping sessions with the proportion of
M. oeconomus in the range 10.0—19.9% were done in
the north-western part of the country. All localities
where the proportion of M. oeconomus was over

M. oeconomus share
o—0%
o —0.1-9.9%

e — 10.0-19.9%

20% were located in the western, south-western and
southern parts of Lithuania (Fig. 3B).

A similar proportion of M. oeconomus, varying from
0 to 10 percent of all recorded small mammals, was
found in the food remains and pellets of tawny owl
(S. aluco) (Table 1). As S. aluco catches rare species
more effectively than snap-traps do (BalCiauskiené
& NaruSevic¢ius 2006, Balciauskiené & Balciauskas
2008), the absence of M. oeconomus in owl food could
be related to the absence of the species in a certain
locality. The highest proportion of M. oeconomus in
owl food was characteristic of the districts situated
in west and south-west Lithuania and, to a lesser
degree, in central and northern Lithuania.

Changes in M. oeconomus distribution

In west Lithuania, where M. oeconomus was first
recorded (Ivanauskas et al. 1964), the presence of
the species was subsequently confirmed in all later
investigations, namely those conducted in 1999
(Juskaitis & Ulevicius 2003, 2004), 2005 (dominance)
and 2007-2008 (moderate presence) (G. Medvikyté,
pers. comm.). In the period from 1999 till 2008,
M. oeconomus was, on the whole, dominant in small
mammal communities, though recorded as a sub-
dominant small mammal species on the northern side
of the River Nemunas 1991-2000 (Balc¢iauskas &
Juskaitis 1997, Juskaitis & Uselis 2005). In north-west
Lithuania M. oeconomus was absent in 1991-1995,
but has been registered since (Bal¢iauskas & Juskaitis
1997, EPA 2009, P. Alejunas & V. Stirké, pers. comm.).
Insouth-west Lithuania (Zuvintas SNR), investigations

M. oeconomus share
o —20.0-29.9%
e — 30.0% and >

Fig. 3. Share of M. oeconomus in small mammal communities in Lithuania, 1961-2008.
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in 1961-1962 showed the presence of M. oeconomus
with an abundance of 1.1-2.6 ind. per 100 trap/nights
(The Reservation of Zuvintas 1968). In 1981-1983,
M. oeconomus was already a subdominant species
in moist habitats and, in 1993-1997, a moderate
abundance of M. oeconomus was confirmed (Baleisis
etal. 1993, Bal¢iauskas & Juskaitis 1997). The species
was absent in the far south-west of Lithuania in 1994
(Vistytis RP). In 1995, however, M. oeconomus
was found to be dominant in deciduous forests near
Vistytis RP. A decade later, M. oeconomus comprised
14.1% of all trapped small mammals in Vistytis RP.
In the last ten years, M. oeconomus has comprised
10-15% of all trapped small mammals (Balciauskas
& Juskaitis 1997, Juskaitis & Ulevicius 2003, EPA
2009).

In south Lithuania, the proportion of M. oeconomus
in small mammal communities is increasing: it
quadrupled in the period between 1978-1980 to
1991-1993 (Balciauskas & Juskaitis 1997, Mazeikyteé
2003) and increased from 0.3% in 1999-2004 to
12.9% in 2002 (Ulevi¢ius & Juskaitis 2003, EPA
2009). A high abundance of the species was found in
2007 during investigations of moist meadows in the
area. A growing dominance of M. oeconomus was also
found in the far south-east of Lithuania. In 1997, the
proportion of the species was only 5% (Balciauskas &
Juskaitis 1997), but in 2005 and 2008, the species was
dominant in small mammal communities (J. Vilkova,
pers. comm.). In southern regions near to central
Lithuania, M. oeconomus was absent during first
investigations in 1991-1994 (Balciauskas & Juskaitis
1997), but in 2006—-2008, the proportion of the species
already reached 6.5-30.0%. A few individuals were
pers. comm.).

In central Lithuania, M. oeconomus was absent in most
localities in 19832003 (Balciauskas & Juskaitis 1997,
EPA 2009), even in very suitable habitats (Pakeltyté &
Andriuskevicius 2004, EPA 2009), with the exception
of one district where high trapping efforts confirmed
the presence of M. oeconomus in low concentrations
(Balciauskiené 2006, Balciauskiené & NarusSevicius
2006, EPA 2009). The proportion of M. oeconomus
in S. aluco food was also low (Table 1), reaching only
4.5% (Balciauskiené et al. 2005) and just 0.2—-1.4%
in two neighbouring districts (BalCiauskiené et al.
2006). The presence of M. oeconomus westward from
central Lithuania was confirmed, except in Siauliai
town (D. Prielaidas, pers. comm.). The increase in
species dominance was almost fivefold (BalCiauskas
& Juskaitis 1997, Zalunskaité & Lopeta 2005, EPA

2009).

In the north, north-east and east Lithuania, the
distribution of M. oeconomus is the most interesting.
The species was absent in 1997 and its proportion was
less than 1% in 1999-2004, but had reached 7-20%
in 2008 (Maldzitinaité¢ 1980, BalCiauskas & Juskaitis
1997, Maciulis 2002, EPA 2009, P. Alejinas & V.
Stirke, pers. comm., E. Ginkuvieng, pers. comm.). In
the most northern districts, M. oeconomus appeared
only after 1999 and its proportion has not increased.
In north-east Lithuania, M. oeconomus has not
been registered yet (BalCiauskas & Juskaitis 1997,
Mazeikyté 2002, 2003, Sinkinas 2006, EPA 2009, P.
Alejunas & V. Stirké, pers. comm.) and in the very east
of Lithuania, only a few individuals have been trapped
on lakeshores, though most investigations have not
revealed the presence of the species (BalCiauskas
& JuSkaitis 1997, Bal¢iauskas 2005, Bal¢iauskas &
Gudaité 2006, Sinkiinas & Baliauskas 2006).

Habitats of M. oeconomus

As indicated in Appendix, the main habitats for the
species in Lithuania are reedbeds, meadows, shrubby
areas and shores of water bodies. The species was
first recorded in wet meadows, on the shores of water
basins overgrown with lush vegetation, in reedbeds
and near swamps. Flooded meadows and reedbeds in
the Nemunas Delta still are the habitats of primary
importance for the species. Later, the species was
also found in mowed pastures, sparse forests, forest
openings and clear cuts (BalCiauskas et al. 1999).
The species was dominant in reedbeds (41.0% of
all small mammals) and various meadows (82.6%),
including very dry meadows and wastelands, but it was
not found in forests of west Lithuania (Curonian Spit;
Ulevicius et al. 2002, Juskaitis & Ulevicius 2003).
In 2005-2008, root voles were trapped in flooded
meadows, reedbeds and shrubby areas, river valleys,
unmowed meadows, and near forests. In south-west
Lithuania, the highest abundances were registered in
reedbeds and moist meadows. In north Lithuania, the
main habitat of the species were natural meadows. M.
oeconomus was not found on lake islands (Balciauskas
& Juskaitis 1997, Sinkiinas 2006) and additionally,
dry coniferous forests prevailing in south Lithuania
are not suitable for root voles.

Discussion

Over recent decades, M. oeconomus has not only
increased in numbers, but also spread through
Lithuania in northerly and easterly directions. What
were the driving forces of such changes in distribution?
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First of all, we suppose that changes in distribution
have been conditioned by changes in land use since
1990, with abandoned agricultural areas overgrowing
with grass, weeds and shrubs. According to CORINE
database, changes in land class usage in Lithuania
between 1990 and 2000 were as follows: the area
of forest and pasture shrank by about 1%, while the
area of arable land, heterogeneous agricultural land
and scrub/herbaceous vegetation expanded by 0.5%,
0.3% and approximately 0.8%, respectively (EIONET
2008). The latter two land classes are suitable habitats
for M. oeconomus. In north Lithuania, half of land-
use changes that occurred between 1957 and 2000
were related to renaturalization: farmland decreased
by 8.3% and renaturalised areas increased by 3.9%
(Bauza & Bauziené 2008).

The most pronounced changes in land use, and
most favourable to M. oeconomus, were in north-
east Lithuania. Before World War 11, all suitable
land was utilized for arable purposes. After the War,
land reclamation improved land quality, but slopes
unsuitable for use with heavy machinery were left
for renaturalisation. In the period 1970-1990, the
percentage of arable land remained stable, but in the
years following 1990 more than 20% of arable land
in north-east Lithuania was abandoned, subsequently
overgrowing with grasses and shrubs. Shrubby areas
expanded from 1.8% to 6.5% of the total area (Ribokas
& Milius 2007).

Additionally, reedbeds are rather frequent in the
territories where the former land reclamation systems
were abandoned. The renaturalization of the land
reclamation systems is a significant factor in north
Lithuania (Bauza & Bauzien¢ 2008) and north-
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Appendix. Data on M. oeconomus from publications and trapping (n — trapping effort in trap/days, S — number of
species, N— number of individuals trapped, H’— Shannon-Weaver diversity index, Moe% — % of M. oeconomus,
na — data not available, res. — nature reserve, RP— regional park, NP — national park, SNR — strict nature reserve,
q. — quarry, |. — lake, f. — forest, r. — river, d. — district, t. — town; habitat: m — meadow, p — pasture, s — shrub,
f— forest, r — reedbed, b — bog, w — shore of waterbody, a — agriculture, v — various, including ecotones).

No  Locality Year Coordinates (N; E) Habitat n S N H> Moe%
1 Aukstaitija NP® 1976-1977  25°45'27"; 55°17'03" m,f,v na 11 234 2.03 0
2 Birzy giria f.' 1977 24°56'39"; 56°19'39" m,s 200 9 80 1.71 0
3 Zagarés £ 1980 23°13'07"; 56°17'50" m,fs na 10 493 1.67 0
4 Dukstynos res.' 1983 24°45'10"; 55°12'56" f,m,b 300 7 206 2.20 0
5 Baranava res.® 1990 25°45'34"; 55°12'28" f,b,m,w 1550 7 80 2.08 0
6 Kanio raistas res. 1990 25°53'58"; 55°09'02" f;s,b 1600 6 77 212 0
7 Kepuriné res.' 1990 25°12"23"; 55°47'17" b,m,f 550 8 47 223 0
8 Zalioji giria res.' 1990 24°34'05"; 55°50'13" fmw 1770 6 313 1.35 0
9 Kretinga d., O$upio takas' 1991 21°05'09"; 55°58'21" f,m 210 4 25 1.62 0
10 Vepriai' 1991 24°32'42"; 55°0822" m,v 210 5 31 1l.61 0
11 Vilnius d., Dikstos' 1991-1993  24°58'08"; 54°4920" f,m,b 900 8 260 1.51 0
12 Kamanos SNR, Peiliskiai' 1991-1993  22°45'42"; 56°18'01" fm 900 7 192 2.05 0
13 Zuvintas SNR, Grinkiskiai'  1991-1993  23°37'40"; 54°29'03" f,m,b 600 6 88 2.08 0
14 Nevezis res.” 1991-2003  24°07'27"; 55°37'17" fmb 4000 8 386 2.40 0
15  Asveja RP' 1993 25°3427"; 55°01'22" f,m,b 400 5 45 1.67 0
16  Islands Plateliai 1.° 1993 21°50'52"; 56°02'15" f,m na 4 112 1.62 0
17 Alionys res." 1994 25°11"29"; 55°01'01" f,m 100 6 21 246 0
18  Aukstadvaris RP' 1994 24°33'23"; 54°33"28" f,m,w 100 2 7 0.59 0
19  Grazutée RP' 1994 26°07'04"; 55°39'48" f,m 125 4 13 1.76 0

20  Kruopyné res. ' 1994 25°27'25"; 54°31'15" f,m,b 100 3 19 1.36 0

21 Pagramantis RP! 1994 22°08'18"; 55°20'37" f,m,b 75 3 18 1.05 0

22 Sartai RP' 1994 25°47'34"; 55°47'42" f,m,b 160 6 51 1.84 0

23 Sirvéta RP! 1994 26°17'32"; 55°13'57" fm,b 300 9 59 2.62 0
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24 Vistytis RP' 1994 22°45'48"; 54°28'23" f,m,b 125 6 52 1.86 0
25  Plunge d., Gintaliské' 1995 21°43'27"; 56°02'56" f,m,s 225 4 52 1.10 0
26  Josvainiai f.' 1995 26°52'01"; 55°15'19" f,m 175 7 54 2.07 0
27  Nemakiiai q." 1995 22°45'07"; 55°2522" s.f, 50 4 8 191 0
28  Valley Balgiar.' 1995 22°47'17"; 55°27'17" W 110 6 12 228 0
29 Radviligkis d.” 1996 23°25'53"; 55°42'59" myv 1250 12 347 2.13 0
30  Mazeikiai d.' 1997 22°14'44"; 56°15'14" m,v 500 9 162 252 0
31  Islands Antaliepte™ 1998-2005  26°02'19"; 55°36'52" fm 8615 8 759 128 0
32 AukStaitija NPZ 1999-2004  25°54'03"; 55°23'17" fmb 2700 204 1.64 0
33 Birzai RP¥ 1999-2004  24°44'22"; 56°15'59" fmb 2700 10 892 227 0
34  Kauno Marios RP* 1999-2004  24°10'43"; 54°52'47" fmb 2700 5 163 1.21 0
35  Krekenava RP% 1999-2004  24°06'16"; 55°33'50" fmb 2700 8 588 224 0
36 Nemuno kilpos RP? 1999-2004  24°02'54"; 54°31'46" fmb 2700 7 109 2.07 0
37  Pagramantis RP* 1999-2004  22°13'03"; 55°20'34" fmb 2700 6 214 144 0
38  Islands Rubikiai 1. 2005 25°17'11"; 55°30'12" mf 700 5 149 137 0
39 Islands Stirniai 1.”° 2005 25°39'14"; 55°15'04" mf 700 6 118 1.52 0
40  Anyksgiai d.™ 2008 24°59'18"; 55°33'13" m,f,s na 3 12 0.81 0
41 Kupiskis d." 2008 24°59'55"; 55°51'55" m,f,s na 7 46 225 0
42 Mazeikiai d."™ 2008 22°10'40"; 56°17'10" m,f,s na 5 29 1.59 0
43 Pakruojis d." 2008 23°48'51"; 56°02'15" m,f,s na 4 66 1.60 0
44 Rokigkis d." 2008 25°30'18"; 55°57'30" m,f,s na 7 77 239 0
45  Zarasai d.” 2008 26°02'54"; 55°43'52" m,f,s na 6 16 237 0
46 Siauliai t."® 2008-2009  23°20'15"; 55°54'10" ms 1650 7 51 235 0
47  Tauragé d., Pagégiai®® 1961 22°06'25"; 55°04'01" m,w na na na na +
48 Siluteé d., Rusné®® 1961 21°26"26"; 55°16'54" m,w na na na na +
49  Sakiai d., Gelgaudiskis™ 1961 23°03'49"; 55°05'16" m,w na na na na +
50  Zuvintas SNR*** 1961-1962  23°38'39"; 54°27'08" m,w na 10 na  na +
51  Zarasaid.” 2004-2006 26°09'50"; 55°48'20"  fm,s,a 3295 9 427 127 0.2
52 Dzikija NP 1999-2004  24°18'38"; 54°04'29" fmb 2700 9 309 1.15 0.3
53 DriikSiai I. environs' 1981-1990  26°33'29"; 55°39'11" m,fb 58200 14 3820 1.73 0.3
54  Pajiris RP? 1999-2004  21°05'03"; 55°49'43" m,fb 2700 9 231 2.52 0.4
55  Kamanos SNR? 19992001  22°38'47"; 56°19'12" mfb 1500 12 222 228 0.5
56  Birzaid." 2008 24°43'41"; 56°01'58"  m,f,b,a na 6 152 1.72 0.7
57  Kamanos SNR” 1999-2004  22°39'22"; 56°17'13" m,(fb 2700 11 271 2.11 0.7
58  Varniai RP% 1999-2004  22°24'49"; 55°46'23" m,fb 2700 13 391 241 0.8
59  Birzy giria f.! 1998-2005  25°00'12"; 56°15'38" m,s na 12 309 2.70 1.0
60  Panemuniai RP% 1999-2004  23°17'05"; 55°03'24" m,£fb 2700 11 176 2.36 1.1
61  Cepkeliai SNR® 1978-1980 24°27'51"; 53°59'41"  fm,b,v na 11 729 150 1.4
62  Neris RP¥ 1999-2004  24°55'15"; 54°42'23" mfb 2700 6 126 1.92 1.6
63  Kédainiai d., Graisupis”' 1997-2004  23°52'38"; 55°18'23" mfv 7200 12 969 2.27 1.7
64  Vilniust.” 20072008  25°14'28"; 54°38'36" v 1560 8 180 2.39 1.7

275

Downloaded From: https://complete.bioone.org/journals/Folia-Zoologica on 03 May 2024

Terms of Use: https://complete.bioone.org/terms-of-use



65  Kurtuvénai RP' 1995-1996  22°56'24"; 55°45'18"  m,fw,r 1550 12 355 2.49 2.0
66  Kédainiai d., Labiinava®' 1999-2000  23°52'44"; 55°11'22" m,a,v 500 9 193 2.0l 2.1
67  Zemaitija NP' 1997 21°50'05"; 55°59'05"  fm,s,r,v 1800 10 363 2.46 22
68  Kédainiai d.” 1999-2004  23°52'02"; 55°17'01" fmy 2700 11 644 2.28 25
69  Meteliai RP' 1993-1994  25°38'15"; 54°17'01" rms,f 300 11 77 257 2.6
70 Birzaid. 1999 24°55'51"; 56°13'06"  m,f,w,s 750 11 227 2.88 3.5
71 Sakiai d., Gelgaudiskis" 2008 22°56'47"; 55°04'59" m,v 1400 8 149 1.97 4.0
72 Meteliai RP' 1997 23°45'11"; 54°1627"  myrsyv 1800 8 490 1.62 4.1
73 SalCininkai d.! 1997 25°09'07"; 54°24'15" myrsfw 405 8 59 2.9 5.1
74 Sakiai d.’ 1999 23°12'37"; 55°02129" myrs,f 1000 12 293 2.63 5.8
75  Zemaitija NP? 1999-2004  21°53'09"; 56°01'07" mrsf 2700 8 277 197 5.8
76  Zuvintas SNR”’ 1981-1983  23°34'59"; 54°27'22"  m,w,r,f na 12 303 3.03 5.9
77 Telsiai d.” 1997 22°20'52"; 55°5047"  m,r,s,f,w 600 9 83 2.62 6.0
78  Cepkeliai SNR' 1991-1993  24°23'59"; 53°57'25" f,m,b 900 5 77 147 6.5
79 Vilnius d. 2008 25°17'14"; 54°56'54" m/b 300 9 46 2.84 6.5
80  Zagaré RP" 2008 23°18'34";56°15'31"  mysrfiv 1950 11 592 2.60 6.6
81  Joniskis d."* 2008 23°29'51"; 56°14'03" m,f,s na 11 632 26l 7.0
82  Sirvintos d. 2008 25°05'39"; 54°56'30"  w, m/b 150 7 25 244 8.0
83  Dubysa RP” 1999-2004  23°12'20"; 55°26'57" m(fb 2700 8 408 2.03 8.3
84  Vilkaviskis d., Vistytis 1. 2007 22°45'19"; 54°24'41" m, w 100 4 11 1.79 9.1
85  Kurtuvénai RP" 2003 23°03'49"; 55°48'35"  fm,r,v na 11 175 282 9.7
86  Sakiai d., Gelgaudiskis™ 2001 23°01'09"; 55°02'23" f,m na 8 133 239 9.8
87  Trakai d. 2008 24°38'02"; 54°34'15" w 50 4 10 185 10.0
88  Vilnius d. 2008 25°06'09"; 54°53'10" w 100 3 16 0.87 12.5
89  Dzikija NP° 2002 24°31124"; 54°0426" myrsfiw 1350 7 232 222 12.9
90  Vistytis RP* 1999-2004  22°4729"; 54°26'34" mfb 2700 12 326 2.64 14.1
91  Sirvintos d. 2006 25°00'36"; 55°01'49" w 150 4 7 1.84 143
92 Plunge d.™ 2008 21°47'25"; 55°55'42" m,s,f na 5 7 212 143
93 Viesvile SNR! 1991-1993  22°28'41"; 55°10'37" mfb 2750 12 228 2.12 145
94 Vilkaviskis d. 2008 23°20'09"; 54°41'12" w 300 5 39 2.11 15.4
95 Viesvile SNR™ 1992-2000 22°25'07"; 55°07'58" m,f,b na 12 159 2.89 18.9
96  Akmene d." 2008 22°46'30"; 56°13'26" m,f,v na 11 145 255 19.3
97  Kamanos SNR" 2008 22°43'20"; 56°16'43" ms,f 477 11 141 249 19.9
98  Kelme d., Saukénai 2005 22°50'27"; 55°46'23" v 50 3 5 137 200
99  Dziikija NP 2007 24°22'42"; 54°06'14" m, f, w,v 500 7 52 229 212
100  Trakai d. 2008 24°59'55"; 54°41'22" w 200 16 278 250
101  Vilkaviskis d.” 1995 22°54'43"; 54°27'42"  m,fsbr 1275 11 399 256 266
102 Silute d. 2007 21°30'59"; 55°32'29" m 100 5 7 224 286
103 Vilniaus r. 2006 25°37'37"; 54°34'49"  w, m/b 200 7 20 2.55 30.0
104 Daubénai res." 1994 25°25'44"; 54°34'35" f,m,b 100 6 39 223 30.8
105  Virbalgiris res.’ 1995 22°47'47"; 54°36'10" mf 450 7 119 230  31.1
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106  Rusné 2008 21°18'07"; 55°20'34" r,m 1025 8 338 2.29 322
107  Sakiai d., Lukgiai 2005 23°08'41"; 54°57'02" w 50 3 9 135 333
108  Sal¢ininkai d., Dieveniskés 2005 25°36'55"; 54°13'04" w 50 3 6 1.52 333
109 Varénad. 2007 24°01'13"; 54°07'25" m/s 50 3 3 1.58 333
110 Drausgiris f." 1995 22°47'17"; 54°29'07" m,f 450 7 94 233 34.0
111 SalGininkai d., Eisiskes" 2008 25°01'47"; 54°09'44" mp 2950 9 244 246 34.0
112 Siluté d., Piktupénai® 1999 21°57'48"; 55°09'30" m,fir na 9 136 2.31 42.6
113 Kurdiy Nerija NP’ 2001 21°04'33"; 55°25'12" rmf 1875 8 300 1.95 50.0
114  Rusné'® 2004-2006  21°18'54"; 55°20'10" rrm 5655 10 621 1.94 549
115  Sal¢ininkai d., Eigiskes 2005 24°57'56"; 54°10'49" m/b 50 2 4 081 75.0
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