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In the period 19962009, 31 individual remains of Sicista betulina were found during analysis
of Tawny Owl diet in north, west, central and south-west Lithuania, based on pellets and food
remains in nest-boxes after the breeding period. In general, the proportion of S. betulina in the
diet was 0.6%, with district annual averages of up to 6.25-7.14% of mammal items. Remains
of S. betulina were found near spruce, but not in deciduous forests, mainly in forested land-
scape and in the less anthropogenous habitats. The presence of this species in the diet was re-
lated to which other small mammal occurred as the dominant prey species — S. betulina was
present when a significantly smaller proportion of Microtus voles and higher proportion of al-
ternative prey (S. araneus) in the diet occurred.
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INTRODUCTION

In western parts of the range, including Lithuania and Belarus, Northern Birch
Mouse (Sicista betulina PALLAS, 1779) is generally regarded as a rare species. It is
included in the ITUCN Red List (evaluated as Least Concern) (MEINIG et al. 2008)
and in the national Red Lists of many states within its range, including Lithuania
and Latvia (PILATS 2000, RASOMAVICIUS 2007). Though this species is rarely
trapped by snap traps (BALCIAUSKAS & JUSKAITIS 1997, BALCIAUSKAS et al.
1999, BALCIAUSKAS 2005), 43% of earlier findings in Lithuania were nonetheless
recorded while trapping (JUSKAITIS 2004). Of known occurrences of S. betulina in
Lithuania, the percentage of records originating from the diet of owls has recently
increased twofold — from 15% of occurrences prior to 2000 to 30% in 2000-2004
(JUSKATITIS 2000, 2004). Recent attention to the feeding ecology of owls (BAL-
CIAUSKIENE et al. 2000, 20054, b, 2006, BALCIAUSKIENE 2006) has resulted in the
detection of more specimens of S. betulina and the method of analysing owl pellets
is a relatively fast way to collect large amounts of occurrence data for rare small
mammal species. It gives faunistic information on mammals which are rarely cap-
tured by classic trapping methods (DENYS et al. 1999). As an example, one of the
rarest small mammals in Central Europe, the Southern Birch Mouse (Sicista sub-
tilis) was mainly detected by analysis of Barn Owl (Tyto alba) pellets in the
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Borsodi Mezdség Landscape Protected Area in Hungary, with a mean frequency
2.4% of prey (CSERKESZ 2007). Later, however, choosing the right habitat for
trapping, S. subtilis was live trapped in numbers in box and pitfall traps (CSERKESZ
& GUBANYI 2008).

The aim of this publication is to show the latest data on the findings of S.
betulina in Lithuania via analysis of prey remains and pellets of the Tawny Owl
(Strix aluco). The working hypothesis is that the composition of the main mamma-
lian foods determines the appearance of S. betulina in Tawny Owl diet — rare small
mammal species occur when staple food species are insufficient in numbers.

MATERIAL AND METHODS

Data on Tawny Owl diet were collected in 1996-2009 in north, west, central and south-west
Lithuania (Fig. 1). For the analysis, we used pellets collected throughout the year and food remains in
nest-boxes after the breeding period (Table 1). Non-mammalian prey was excluded from further
analysis. The total number of investigated samples of food remains (i.e. contents from each nestbox)

Fig. 1. Sites and UTM squares, where S. aluco nestboxes were situated and pellets collected in
1996-2009. Source: BALCIAUSKIENE et al. 2000, 2005a,b, 2006
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Table 1. Material for the analysis of Tawny Owl diet, collected in Lithuania, 19962009 (loca-
tion shown in Fig. 1).

District Part of the UTM codes Period Material Sample
country size
Akmene northern FH2al, FH2b1, EH4a5, EH4b5 1999-2003 Food remains 10
Joniskis northern FHle4, FH2a4 2008-2009 Pellets 13
Birzai northern L.C4a3, LC4b3 2003-2005 Pellets 5

KaiSiadorys central LAla2, LAla3, Lalb2, LA1b3, 2000-2005 Food remains 16
LA1b4, LAlc3, LAlc4

1999-2000 Pellets 14
Jonava central LB2c3 2005 Pellets 2

Kedainiai  central LB2a3, LB2b2, LB2b3, LB2c1, 1997-2005 Food remains 53
LB2c2, LB2d1, LB2d2, FG4c4,
FG4c5, FG4d4

1999-2005 Pellets

Sakiai south-west FG2e4, FG2e5 1987, Food remains 8
ern 1997,
2000-2004
Kelme western FGla3, FG1b3 1996, Food remains 6
1999-2002

was 93, while the number of pellet samples (each sample defined by place and/or date, containing a
number of individual pellets) was 43. In total, the number of analysed intact pellets was 408, plus an
unknown number of fragmented pellets. Individuals, recovered from destroyed pellets, were also
used for the further calculations.

In the wet spruce and birch stands around the raised bog of Kamanos Strict Nature Reserve
(Akmene district, north Lithuania), one to three nestboxes per year were checked (BALCIAUSKIENE et
al. 2005b, BALCIAUSKIENE 2006). Samples from Kelme district, western Lithuania, were collected in
the ecotones of coniferous forests, close to farmsteads and a mature deciduous park next to ponds
(BALCIAUSKIENE et al. 2000-2001). In central Lithuania, samples were collected in deciduous or
mixed deciduous stands, with oak or oak-domination, adjacent to meadows or agricultural areas in
Kedainiai district (BALCIAUSKIENE & NARUSEVICIUS 2006), and in the ecotones of mixed, spruce and
deciduous stands, also near water bodies, in KaiSiadorys district (BALCIAUSKIENE & DEMENTAVICIUS
2006). In Sakiai district, south-west Lithuania, samples of nestbox contents were collected in forests
and ecotones of spruce-deciduous forests with meadows (BALCIAUSKIENE et al. 2005b).

All pellets were collected in forested areas — forests and forest ecotones. In central Lithuania,
the number of intact pellets collected in five forests in Kedainiai district was 114, while in three for-
ests in KaiSiadorys district it was 67 and in one forest in Jonava district 52. In northern Lithuania, 30
intact pellets were collected in Birzu Giria forest (BirZai district) and 45 intact pellets in Zagares
miskas (Joniskis district). Destroyed pellets were also analysed.

In some cases, due to broken skulls lacking parts required for identification, the species of g.
Microtus voles and g. Apodemus mice in the food remains was not identified. Such individuals were
numbered among species Microtus arvalis/agrestis/oeconomus or Apodemus agrarius/flavicol-
lis/uralensis in the same proportion that such species occurred in the identified part of the particular
sample they were found (LUNDBERG 1980).
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Statistica ver. 6.0 (StatSoft 2001) was used for statistical analysis. Prey composition (number
of individuals eaten) was compared using 7 test, re-calculating one set of data as expected to match
the total of the other set. The first dataset was species composition of prey containing S. betulina,
while the second was species composition where S. betulina was absent. When the species was absent
in the prey, or the frequency was < 5 individuals, frequency data was merged with the nearest cell.
The diversity of the diet (expressed as Shannon—Wiener diversity index, H’, on the base of log,) and
the Simpson’s dominance index, c, according KREBS (1999) are presented. Rényi diversity numbers
were used to test if diet composition was different between sites of investigation. We used DivOrd
program ver. 1.90 (TOTHMERESZ 1993), run in the freeware DOSBox ver. 0.74. Diet diversity was
tested among districts as well as pooling samples into containing S. betulina and lacking it.

RESULTS

In the eight investigated districts, 22 species of mammalian prey were found
in the diet of Tawny Owl (Table 2). The percentage of non-mammalian items in the
prey remains by number was 5.8% in Akmene, 7.6% in Kelme, 9.0% in Kedainiai,
17.9% in KaiSiadorys and 16.4% in Sakiai districts. Non-mammalian prey from
pellets by number constituted 8.5% in Kedainiai, 0.8% in KaiSiadorys and 25.8%
in Birzai districts, while in the pellet samples from Jonava and Joniskis districts
only mammals were identified.

In general, about 85% of mammalian prey consisted of five mammal species:
M. glareolus 28.8% (27.5% in prey remains and 32.9% in pellets); A. flavicollis
17.9% (18.5% and 16.1%, respectively); M. arvalis 14.0% (10.9% and 23.6%); M.
agrestis 13.3% (15.3% and 7.1%); and S. araneus 10.7% (12.0% and 6.4%, re-
spectively).

In the investigated districts, the proportion of S. betulina in Tawny Owl diet
was not large — in general, just 0.62% (Table 2). These proportions did not differ
between the food remains after breeding (0.63%) and in the pellets (0.58%). There
were no districts where the average proportion of S. betulina in Tawny Owl diet
was over four percent. Higher proportions of S. betulina were characteristic of for-
ested sites. No significant correlations were found between the proportions of S.
betulina in the diet and other prey characteristics — number of species (Pearson’s 1,
n=10,r=0.30, NS), number of individuals eaten (r =—0.24, NS), prey diversity (r
=0.47, NS) and prey dominance (r = —0.40, NS).

The number of total mammal items preyed upon on average was 337.2+149.3
in the diet samples including S. betulina versus 667.4£348.8 in the diet samples
lacking S. betulina. The number of mammal species in the diet was 15.0£1.1 ver-
sus 12.2+1.9, Shannon’s H 2.92+0.13 versus 2.49+0.23, and Simpson’s ¢ was
0.19£0.02 versus 0.24+0.04 accordingly (df = 8, NS in all comparisons).
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Table 2. Number of individuals of mammalian prey identified in the diet of Tawny Owl in eight
districts of Lithuania, 1996-2009

Prey remains Pellets
Akm Kel Ked Kid Sak|Jn§ Ked Kid Brz Jon
Common Mole (Talpa europaea) 1 328 3 1411 2 - 5 -
Common Shrew (Sorex araneus) 26 55 228 118 31 8 68 — 2 -
Pygmy Shrew (Sorex minutus) 9 5 61 6 6 1 43 1 2 -
Water Shrew (Neomys fodiens) 3 4 21 7 6 - 1 - - -
Noctule (Nyctalus noctula) - - 3 - - - - - - -
Nathusius’ Pipistrelle - - 2 - - - - - - =
(Pipistrellus nathusii)
Brown Long-eared Bat - - - 3 -l - - - - -
(Plecotus auritus)
Serotine Bat (Eptesicus serotinus) - - - 2 - - = - = =
Northern Birch Mouse 1 7 - 16 - 6 - - 1 -
(Sicista betulina)
Common Dormouse 3 6 57 16 11 | 4 - - 3 -
(Muscardinus avellanarius)
Bank Vole (Myodes glareolus) 42 38 632 246 89 | 65 184 80 36 33
Water Vole (Arvicola terrestris) 4 9 4 7 - |16 - - - -
Root Vole (Microtus oeconomus) 4 23 21 44 14 | 8 1 - -
Short-tailed Vole (Microtus agrestis) 51 37 383 79 33|16 49 9 5
Common Vole (Microtus arvalis) 46 25 198 51 95| 5 43 196 3 39
Harvest Mouse (Micromys minutus) 2 2 9 4 1 2 5 10 6 1
Striped Field Mouse 6 1 78 - 4 - 11 6 - 2
(Apodemus agrarius)
Yellow-necked Mouse 33 20 298 313 42 | 44 60 51 22 18
(Apodemus flavicollis)
Pygmy Field Mouse 1 - - - - - - = - 1
(Apodemus uralensis)
House Mouse (Mus musculus) 5 4 14 6 10| 3 - 2 - -
Brown Rat (Rattus norvegicus) 1 4 1 3 9 2 - 3 - -
Weasel (Mustela nivalis) - - 3 - 1 - - - 1 -
Total 238 243 2041 924 366|191 467 364 90 99
No species 17 16 18 17 15|14 11 10 11 7
Shannon’s H 3.10 3.30 2.90 2.70 3.07|2.91 2.56 1.95 2.57 1.97
Simpson’s ¢ 0.15 0.13 0.18 0.22 0.16/0,19 0.22 0.36 0.24 0.30
SB% 042 288 0 1.73 0 (3.14 O 0 111 0

Districts: Akm = Akmene, Kel = Kelme, Ked = Kedainiai, K§d = KaiSiadorys, Sak = gakiai, Brz =
Birzai, Jn$ = Joniskis, Jon = Jonava.
SB% = percentage of S. betulina individuals in the total mammalian prey.
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Table 3. Dynamic of S. betulina numbers and proportion (%) in Tawny Owl diet (n/d — no data)

District 1996 1999 2000 2001 2002 2003 2004 2005 2008 2009 Total

Akmene! 0 0 1 0 0 0 n/d n/d n/d nd 1
(7.14)

Kelme! 1 3 2 0 1 nd n/d nd nd nd 7

(1.79) (6.98) (4.88) (1.35)

Kaisiadorys' n/d n/d 2 n/d 0 1 12 1 n/d n/d 16
(0.83) (6.25) (3.80) (0.41)

Birzai? nd nd nd nd nd 0 1 0 n/d n/d 1

(3.13)
Joniskis? nd nd nd nd nd nd nd nd 2 4 6
(2.25 (3.88)

'Food remains (BALCIAUSKIENE et al. 2005b); *Pellets (BALCIAUSKIENE ef al. 2005a); *Pellets
(new data)

Diversity ordering (Rényi diversity scaling) showed that diet diversity com-
parison at the district level is not possible — most curves in Rényi plot intersect, and
this means no differences between diets. Even comparing pooled samples (S.
betulina present versus S. betulina absent), we do not confirm a higher diversity of
the diet including S. betulina, as starting from scale parameter 1.0 and higher, the
differences were not significant. According TOTHMERESZ (1998), owl diet includ-
ing S. betulina is more diverse for the rarely preyed small mammal species.

Thirty-one individuals of S. betulina were found in the diet of S. aluco in
1996-2009. Out of these, 24 individuals were recovered from the food remains,
collected from nest-boxes after the breeding period. The highest proportion of S.
betulina in the diet was found in Akmene district (7.14%), but this species was
preyed upon only in 2000 — one out of the six years of investigation. High but sta-
ble proportions of S. betulina were registered in two districts — Kelme and KaiSia-
dorys, where the species accounted for up to 6.98% and 6.25% of all mammal
items in the diet (Table 3). In all districts where S. betulina was registered as a food
item of Tawny Owl, ecotones of spruce forest were involved in the study sites. In
Kedainiai and Sakiai districts, where the investigation sites were characterized by
highest presence of deciduous forests, the species was not present in the diet during
the breeding period. In the both districts, samples were collected in human-af-
fected environments.

We compared the proportions of the main prey (M. glareolus, A. flavicollis,
Sorex araneus and Microtus voles) and that of rare or infrequently-eaten small
mammal species in the years when S. betulina was present with years when it was
absent in the Tawny Owl diet (Fig. 2). In all cases, proportions differed signifi-
cantly: Akmene district x> = 61.3, df = 3, Kelme district x? = 34.1, df = 4, KaiSia-
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dorys district x> = 524.8, df = 3, Birzai district x> = 13.8, df =2 (all p< 0.001). The
absence of the S. betulina in the diet was associated with significantly higher pro-
portions of Microtus voles in Akmene and Birzai districts and M. glareolus in
Kaisiadorys district, while with smaller proportions of Sorex araneus in Akmene
and KaiSiadorys districts and A. flavicollis in Kelme district. In general, throughout
Lithuania, the presence of S. betulina in the diet was related to significantly smaller
proportions of Microtus voles and higher proportions of Sorex araneus.

We also analysed the proportions of the main prey groups in the districts
where S. betulina was constantly present or absent in the diet. The pattern was the
same — this rare species was preyed upon in the districts where the proportion of
Microtus voles was smaller (20.1% vs 32.9%) and the proportion of Sorex araneus
higher (14.2% vs 8.9%).

DISCUSSION

In the north of the distribution range, S. betulina inhabits mixed or deciduous
stands, open spaces and sparse forest with lush grassy vegetation (IVANTER &
KUKHAREVA 2008). Deciduous stands and river valleys are important habitat ele-
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OM. glareolus N A. flavicollis = Microtus voles B S. araneus U Other species

Fig. 2. Proportions of the prey groups in Tawny Owl diet (SB+—S. betulina present, SB — S. betulina
absent, in all districts p < 0.001)
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ments for the species in tundra (PILATS & PILATE 2009). River valleys have also
proved to be important habitat in the central part of its distribution range, e.g., in
Biatowieza Primeval Forest (JEDRZEJEWSKA et al. 2001). In Lithuania, S. betulina
generally lives in woodlands with open places or in open areas near forests, but
they have been caught in various types of forest, open grass bogs (usually with
sparse small trees and shrubs), glades, meadows near forest, coppices etc. They
even live in human-influenced habitats such as clear cuttings, the edges of ditches
and peat-bogs (BALCIAUSKAS et al. 1999). In Poland S. betulina avoids human af-
fected habitats (GRYZ et al. 2008).

The maximum proportion of S. betulina recorded in owl prey was found in
1980 — 7.5% in the prey of Tengmalm’s Owl (Aegolius funereus) in east Lithuania
(PRUSAITE 1988). From our data on the Tawny Owl diet, the maximum propor-
tions were 6.25-7.14%. Our investigation yielded records of an additional 28 indi-
viduals of the species in owl pellets, taking the known total to 31 individuals. We
also list here a few other known cases of predation of S. betulina, but can not re-cal-
culate proportions, as diet composition was not known. In Kedainiai district, a sin-
gle individual of S. betulina was found in a Tawny Owl nest in Lab{inava forest in
1998 (BALCIAUSKIENE et al. 2000). Two more S. betulina individuals were recov-
ered from pellets in Kelme district: one from a Tawny Owl pellet in 1996 and one
from a Tengmalm’s Owl pellet in 2003 (leg. A. PNTAUSKAS). In Plunge district,
one more S. betulina individual was recovered from unidentified owl pellet in 2003
(leg. S. SKuUJA). Thus, owl diet investigations have yielded registration of 35 S.
betulina individuals in Lithuania in the last 14 years.

In Lithuania (including sites not covered by this investigation), the diet of
Tawny Owls has been shown to comprise of 23 mammal species (BALCIAUSKIENE
2006). In terms of numbers — 84.2% (74.3-90.3%) — and in terms of biomass con-
sumed — 83.8% (65.2-87.4%), mammalian prey constitutes the greatest proportion
of prey matter in Tawny Owl diet. As found from prey remains, the main prey
items of Tawny Owl by biomass consumed in the breeding period were: A. flavi-
collis (on average 30.1%), M. glareolus (23.5%) and M. agrestis (14.2%); the to-
tals of the said species by numbers were: 21.6%, 30.0% and 12.6%, respectively.
All Microtus voles averaged 26.6% of the prey biomass and 24.3% of the numbers
consumed. As found from the pellets collected round the year, 14 small mammal
species formed 93.1% of the diet by numbers. M. glareolus, M. arvalis and A.
flavicollis were the primary food resources for Tawny Owl —31.4,27.9 and 14.3%
by numbers, 27.6, 25.0 and 22.4% by biomass consumed (BALCIAUSKIENE et al.
2006, BALCIAUSKIENE 2006).

On average in Lithuania, the share of Sorex araneus by number was 11.7%,
but the biomass consumed averaged just 3.7% (BALCIAUSKIENE 2006). Optimal
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foraging theory predicts that as main prey abundance declines, the predator should
take less profitable prey (KREBS & DAVIES 1993). Thus, we expected when main
food sources declined (M. glareolus, A. flavicollis and Microtus voles), Tawny
Owl should take less profitable prey — first Sorex araneus and then, according to
presence and possibility, S. betulina. This hypothesis was confirmed by our mate-
rial with few exceptions.

For those countries immediately north of Lithuania (Latvia and Estonia), there
are no published data on owl diet, so we researched the presence of S. betulina in
the owl diet in countries to the south of Lithuania, where species abundance is
higher (MEINIG et al. 2008).

In Belarus, S. betulina comprised 0.2% of the prey by number in Great Grey
Owl (Strix nebulosa), 0.6% in Ural Owl (S. uralensis) and 0.7% in Tawny Owl
(TISHECHKIN 1997).

The proportion of S. betulina in the prey of Tawny Owls increased signifi-
cantly towards the northeast in a transect from Germany through Poland to the Lat-
vian border (ZMIHORSKI et al. 2008). There are several other publications in Po-
land on the findings of S. betulina in owl pellet analysis, which are important in the
context of our data. In most cases, S. betulina as prey was not very numerous in owl
diet and it may be discussed whether this species is not preferred or may be ab-
sent/not abundant in the owl feeding places. The edge of the continuous range of
this species goes through Poland (LESINSKI & GRYZ 2008). ZAVADZKA and ZA-
VADZKI (2007) in NE Poland (Wigry National Park) have not found this species in
Tawny Owl diet despite its presence in the rodent community and they reached the
conclusion that S. betulina were avoided as prey. In another area of NE Poland,
Romincka forest, S. betulina comprised 2.0% of Tawny Owl prey by number or
1.03% by biomass consumed. It was also considered as a very rare small mammal
species (OSOJCA & ZMIHORSKI 2004, ZMIHORSKI & OSOJCA 2006).

In three more localities where Tawny Owl diet included S. betulina in C and
NE Poland, individuals were found in 69 collections of pellets. In total, four, three
and 29 individuals were recovered, comprising 26.7%, 7.35% and 9.7% of the ver-
tebrate food respectively (LESINSKI & GRYZ 2008). From comparison of Tawny
Owl diets in forest and rural habitats in NE Poland, S. betulina is strictly a forest
species (LESINSKI et al. 2009). We recalculated the data of these authors and found
that in forested areas, the average proportion of S. betulina in all mammalian prey
was 3.8%, but in two territories this proportion was very high — 66.7% and 15.1%
by number respectively. No significant correlations were found between propor-
tions of S. betulina in the diet and other prey characteristics — total number of mam-
mals eaten (Pearson’s r, n = 8, r =—0.26, NS), number of species (r = -0. 40, NS),
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Table 4. Proportions of the prey groups in Tawny Owl diet (SB+ — S. betulina present, SB — S. betu-
lina absent; data recalculated from LESINSKI et al. (2009))

Number of individuals (N) Proportion (%)

SB+ SB- SB+ SB-
M. glareolus 20 213 8.7 27.3
A. flavicollis 1 181 0.4 23.2
Microtus voles 40 126 17.3 16.2
Sorex araneus 70 62 30.3 8.0
Other species 100 197 43.3 25.3
Total 231 779 100.0 100.0

prey diversity (r=-0.56, NS) or dominance (r =—-0.69, NS). The absence of signif-
icant correlations was confirmed by our data too.

When comparing the proportions of the main prey groups (M. glareolus, A. fla-
vicollis, Sorex araneus and Microtus voles) in the locations in NE Poland where S.
betulina was present or absent in Tawny Owl diet, we fully confirmed our hypothe-
sis (Table 4). Proportions differed significantly (x> = 1656.5, df =3, p < 0.001). S.
betulina was preyed upon under conditions of low proportions of M. glareolus and
A. flavicollis and high proportion of S. araneus in the diet. In Lithuania, from our
data, the main driving factor was Microtus voles.

We described possible differences of Tawny Owl diet in a NE direction in
Poland and Lithuania, relating them to the ratio of Muridae and Arvicolidae. It can be
expected that closer to the northern limit of its range, the average densities of A.
flavicollis, as well as its competitive ability, should be smaller than compared to M.
glareolus. A gradual replacement of Muridae with Arvicolidae in small mammal
communities towards the NE seems to be a reliable explanation for the observed
changes in the Tawny Owl diet composition (ZMIHORSKI et al. 2008, analysis based
on MITCHELL-JONES et al. 1999). This explains why the trigger for Tawny Owl diet
change towards rare small mammal species was insufficient abundance of Micro-
tus voles in Lithuania, while it was that of M. glareolus and A. flavicollis in Poland.

CONCLUSIONS

During 14 years of Tawny Owl diet studies in Lithuania, the remains of 31 in-
dividual of Northern Birch Mouse (Sicista betulina) were identified, and this con-
stitutes on average a mere 0.6% from the over 5000 mammalian food items. From
these studies of owl diet, S. betulina can be considered one of the rarest small mam-
mals in Lithuania.

Acta zool. hung. 57, 2011



NORTHERN BIRCH MOUSE (SICISTA BETULINA) IN LITHUANIA 287

The presence—absence of S. betulina in Tawny Owl diet was primarily de-
pendant on habitat: the species was preyed upon near spruce, but not deciduous
forests, mainly in forested landscape and in less anthropogenous habitats. S. betuli-
na was not found in the diet in south-west and central Lithuania (Sakiai and Kedai-
niai districts), where the sample collection places did not match these requirements.

Our data show that the presence or absence of S. betulina in Tawny Owl diet
was not related to the diet diversity or the number of preyed items. In general, the
presence of S. betulina in the diet of Tawny Owl in Lithuania was related to the
availability of dominant small mammal prey species. Specifically, it was preyed
upon in association to significantly smaller proportions of Microtus voles and
higher proportions of alternative prey (S. araneus) in the diet. In NE Poland, the
presence of S. betulina in the diet of the Tawny Owl was related to a low abun-
dance of other main prey species — M. glareolus and A. flavicollis.
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