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ABSTRACT. The small mammal species diversity in the region of the Sakar
Mountains (South-Eastern Bulgaria) was studied between 1999-2004. Mainly food
remains from birds of prey were collected and analyzed. The most abundant material
were pellets of Tyfo alba. There were 24 species of small mammals in the Sakar
Mountains registered and 11 of them were reported for the first time in the region by
this study. Most of the species registered (46%) are included in the Bern Convention,
with 31% included in the IUCN Red List 2004. The Bulgarian Biodiversity Act
included 27% of the mammals recorded, 12% are included in Directive 92/43/EEC,
and 8% are included in the Red Book of Bulgaria. Thirty-nine percent of the
mammals recorded are without conservation status.

KEY WORDS. Rare and threatened species, small mammals, Rodentia,
Insectivora, Sakar Mountains, South-Eastern Bulgaria.

INTRODUCTION

The small mammal species diversity in the Sakar Mountain region (South-
Eastern Bulgaria) is not well known.

The following 12 species were reported for the region: Myomimus roachi (Batte,
1937), Cricetulus migratorius (Pallas, 1773) (IIEILIEB, AHT'EJIOBA, IUHEB, 1960a;
1960b); Talpa europaea Linnaeus, 1758, Crocidura suaveolens (Pallas, 1811);
Spermophillus citellus (Linnaeus, 1766), Dryomys nitedula (Pallas, 1778), Sylvaemys
sylvaticus (Linnaeus, 1758), Sylvaemys flavicollis (Melchior, 1834), Mus musculus
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Linnaeus, 1758, Arvicola terrestris (Linnaeus, 1758); Microtus arvalis (Pallas, 1778)

(ITEIIEB, AHTEJIOBA, 1962/1963; MAPKOB, 1964); Glis glis (Linnaeus, 1766)
(IIEILIEB, MUTEB, JEJIOB, CTOMKOB, 1990); Erinaceus concolor (Martin 1838)
(MARIN, IVANOV, GEORGIEV, BOEV, 2004).

The following mammals were reported for the subregions of lower parts of the
Maritsa and Tundzha River valleys Biogeographic areas: Sorex araneus Linnaeus,
1758, Neomys anomalus Cabrera, 1907, Crocidura leucodon (Hermann, 1780),
Mycromis minutus (Pallas, 1771), Mus macedonicus Petrov and Ruzic, 1983,
Microtus guentheri (Danford and Alston, 1880) (ITOITOB, 1993).

Our aim was to study the species diversity and conservation status of the small
mammals in the region, and to get information about their distribution.
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STUDY AREA

Sakar Mountains are situated in the southern part of Bulgaria, near the Turkish
border, between the Rhodopes Mountains (from west), the Derventski Heights (from
east), and the Upper Tracia Valley (from north).

The region incorporates the sub regions of lower parts of the Maritsa and
Tundzha River valleys (I'PYEB, KY3MAHOB, 1994).

The geography of the Sakar Moutnains includes rounded hills and relatively
deep valleys of small rivers with large open grasslands and small patches of forests.

The bush in the grasslands is formed by xeroterm species such as Paliurus
spina-christi Mill., Jasminum fruticans L. and Carpinus orientalis Mill. The
dominant three species in the forests are: Quercus pubescens (Willd.) and Quercus
virgiliana (Ten.) (FBOHIEB, 1991).

The highest point of Sakar Mountains is Vishegrad Peak (856 meters).

The climate is Sub Mediterranean, characterized by warm and mild winters, and
hot and dry summer. The mean annual temperature is 12° C (CTAHKOB, 1991).

The study was generally carried out in the following UTM-quadrants:

1. Levka Village (UTM: MG33 — about 60% agricultural and pasture lands,
and 40% deciduous forest).

2. Raikova Mogila and Shtit villages (UTM: MG43 - about 80% agricultural
and pasture grasslands, and 20% coniferous, and mixed forest). Sladun
village (UTM: MGS53 — about 70% pasture grasslands, 10% bushy terrains,
10% deciduous forest).
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3. Sladun Village (UTM: MGS53 — about 70% pasture grasslands, 10% bushy
terrains, 10% deciduous forest).

4. Mladinovo Village (UTM: MG34 — about 35% pasture grasslands, 35%
agricultural lands, 15% deciduous forest, 10% coniferous forest, 5% mixed
forest).

5. Dervishka Mogila Village (UTM: MG44 — about 25% mixed and deciduous
forest, 25% coniferous forest, 10% fruit-culture gardens, 30% pasture
grasslands, and 10% agricultural lands).

6. Studena Village (UTM: MG54 — about 60% agricultural and pasture lands,
30% deciduous forest, 10% mixed, coniferous forests, and pasture
grasslands).

7.  Ovcharovo and Svirkovo villages (UTM: MG15 - about 70% agricultural
and pasture lands, 30% mixed, deciduous, coniferous forest, and bushy
terrains).

8. Glavan Village (UTM: MG25 - about 50% pasture grasslands, 40%
coniferous and mixed forests, 10 % agricultural and fruit-culture lands).

9. Bulgarska Poliana Village (UTM: MG35 - about 60 % pasture, agricultural
and fruit-culture lands, 40% deciduous, coniferous and mixed forests).

10. Mramor and Kapitan Petko Voivoda villages (UTM: MGS5S5 - about 35%
pasture grasslands, 35% agricultural lands, 5% deciduous forest, 5%
coniferous forest and mixed forests, 20% agricultural and fruit-culture lands).

11. Orlov dol Village (UTM: MG36 — about 70% agricultural and pasture lands,
30% coniferous and mixed forests).

MATERIAL AND METHODS

Most of the expeditions were realized by the kind co-operation of the NGO,
,,Green Balkans,” and by the team working on Natura 2000 project from the same
organization. During the study time (1999-2004), their map material also was used.

To investigate the species diversity of the small mammals we have used one
basic method. Food remains and pellets from birds of prey were collected and
analyzed. Also some animal remains from car-kills on the road were investigated.
Only a few rodents were captured with live-traps, and after identification, were
released.

The most abundant materials were pellets of Tyto alba (Scopoli, 1769) (over
1300 pellets, bone remains and dead uneaten animals), which provide most of the
small mammals species in study area (CRAMP, 1985; TORRE et al., 2004). The data
used for this study was original material. The team also relied on data gathered
through food-spectrum studies of the following species: Aquila heliaca (Savigny,
1809), Buteo rufinus (Cretzschmar, 1827), and Athene noctua (Scopoloi, 1769) in the
area studied. Over 5000 small mammal specimens, bone and body remains were
collected.

The material from the rarest species was deposited in the collection of Dr.
VASSIL POPOV (Institute of Zoology, BAS).
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Observations and car-kills searching in the whole area investigated were carried
out.

The pellets were softened in water to separate the faunal material, and were
subsequently conserved and classified.

The small mammal species remains were determined by the morphology of the
skull and the pelvis using keys by IIOIIOB, 2003; T'POMOB et al.,, 1963;
MACDONALD, BARRET, 1993; CEPI'EEB, XAPUTOHOBA, 1987; MHWHKOB,
KOBAUYEB, 1976; IIEINEB, CUMEOHOB, KOBAUYEB, MMHKOB, 1970.

The conservation status of the small mammals is considered according to the
Bulgarian Biodiversity Act, Bulgarian Red Book, Bern Convention, Directive
92/43/EEC and IUCN Red List 2004.

RESULTS AND DISCUSSION

There were 24 species of small mammals in the Sakar Mountains registered.
This species represent a total of 53 % from all the species of small mammals in
Bulgaria.

Eleven species Sakar Mountains were recorded for the first time.

Most of the species registered (12 species, 46% from all registered) are included
in the Bern Convention, followed by those included in the [UCN Red List (8 species,
31% from all registered). The species protected by the Biodiversity Act in Bulgaria
are 7 (27%), 3 of the species are included in Directive 92/43/EEC (12%), and 2 are in
the Red Data Book of Bulgaria (8%).

The following 10 species of small mammals registered are without any
conservation statute (except Lepus capensis Linnaeus, 1758, in the Hunting Act
included): Talpa europaea Linnaeus, 1758, Lepus capensis Linnaeus, 1758,
Apodemus agrarius (Pallas, 1771), Sylvaemys sylvaticus (Linnaeus, 1758), Sylvaemys
flavicollis (Melchior, 1834), Rattus norvegicus (Berkenhout, 1769), Mus
macedonicus Petrov and Ruzic, 1983, Mus musculus Linnaeus, 1758, Arvicola
terrestris (Linnaeus, 1758), Microtus arvalis (Pallas, 1778), — rossaemeridionalis
Ogneyv, 1924.

Fourteen rare and threatened species of small mammals were registered, as
follows:

1. Erinaceus concolor (Martin, 1838)

Conservation status: Biodiversity Act, appl. 3.

Localities: Levka village (UTM: MG33), Shtit
village (UTM: MG43), Sladun village (UTM: MG53), =
Mladinovo village (UTM: MG34), Dervishka Mogila |
village (UTM: MG44), Studena village (UTM: MG54),
Glavan village (UTM: MG2S5), Bulgarska Poliana
village (UTM: MG35), Mramor village (UTM: MG45),
Kapitan Petko Voivoda village (UTM: MGSS5), Orlov
dol village (UTM: MG36).
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2. Sorex minutus Linnaeus, 1766

Conservation status: Bern Convention, appl. 3.

Localities: Ovcharovo village (UTM: MGIS),
Dripchevo village (UTM: MG34), Studena village
(UTM: MG54), Raikova Mogila and Shtit villages
(UTM: MG43), Pomoshtnik village (UTM: MG25).

3. Neomys anomalus Cabrera, 1907

Conservation status: Bern Convention, appl. 3.

Localities: Pastrogor and Levka villages (UTM:
MG33), Sladun village (UTM: MGS53), Mladinovo
village (UTM: MG34), Studena village (UTM: MG54),
Raikova Mogila and Shtit villages (UTM: MG43),
Pomoshtnik village (UTM: MG25).

4. Crocidura leucodon (Hermann, 1780)

Conservation status: Bern Convention, appl. 3.

Localities: Levka village (UTM: MG33), Raikova
Mogila and Shtit villages (UTM: 43), Sladun village
(UTM: MGS53), Branica village (UTM: MG24),
Mladinovo village (UTM: MG34), Studena village
(UTM: MG54), Ovcharovo village (UTM: MGI15),
Glavan and Pomoshtnik villages (UTM: MG25).

5. Crocidura suaveolens (Pallas, 1811)

Conservation status: Bern Convention, appl. 3.

Localities: Levka village (UTM: MG33), Raikova
Mogila ad Shtit villages (UTM: 43), Sladun village
(UTM: MGS53), Branica village (UTM: MG24),
Mladinovo village (UTM: MG34), Studena village
(UTM: MG54), Ovcharovo village (UTM: MGI5),
Glavan and Pomoshtnik villages (UTM: MG25).
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6. Suncus etruscus (Savi, 1822)

Conservation status: Biodiversity Act, appl. 3;
Bern Convention, appl. 3.

Localities: Pastrogor village (UTM: MG33),
Raikova Mogila village (UTM: 43), Studena village
(UTM: MG54).

Remark: We also found this species in Tyto alba’s

pellets in: Dabovo village (Dervent Heights, UTM: MG 87); Trankovo Vlllage (Upper
UTM:

Tracia valley, UTM: MGO0S8); Kolena village (Surnena Sredna Gora Mnt.,

LH90); West from Pomorie Lake (UTM: NH41).

7. Spemophilus citellus (Linnaeus, 1766)

Conservation status: Biodiversity Act, appl. 2;
Bern Convention, appl. 2; Directive 92/43/EEC, appl. 2
and 4; IUCN 2004 - vulnerable: Alc.

Localities: Svirkovo and Ovcharovo villages
(UTM: MG15), Glavan and Pomoshtnik villages (UTM:

EEE==s

MG?25), Studena village (UTM: MG54), Sladun Vlllage (UTM MGS53), Ralkova

Mogila and Shtit villages (UTM: MG43).
8. Dryomys nitedula (Pallas, 1778)

Conservation status: Biodiversity Act, appl. 2;
Bern Convention, appl. 3; Directive 92/43/EEC, appl. 4;
IUCN 2004 —lower risk, near threatened.

Localities: Sladun village (UTM: MG53),
Mladinovo village (UTM: MG34).

9. Myomimus roachi (Bate, 1937)

Conservation status: Biodiversity Act, appl. 2 and
3; Bern Convention, appl. 2; Directive 92/43/EEC, appl.
4; TUCN 2004 - vulnerable: D2; Red data Book of
Bulgaria-rare.

Localities: Ovcharovo village (UTM: MGI15),
Raikova Mogila village (UTM: MG43), Pomoshtnik
village (UTM: MG25).

158




Conservation status...

10. Glis glis (Linnaeus, 1766)

Conservation status: Bern Convention, appl. 3;
IUCN 2004 - lower risk, near threatened.
Localities: Studena village (UTM: MG54).

11. Muscardinus avellanarius (Linnaeus, 1758)

Conservation status: Biodiversity Act, appl. 2 and
3; Bern Convention, appl. 3; Directive 92/43/EEC, appl.
4; JUCN 2004 - lower risk, near threatened.

Localities: Ovcharovo village (UTM: MGI15),
Pomoshtnik village (UTM: MGZ25).

12. Micromys minutus (Pallas, 1771)

Conservation status: IUCN 2004 - lower risk,
near threatened.

Localities: Sladun village (UTM: MG53), Studena
village (UTM: MG54).

13. Cricetulus migratorius (Pallas, 1773)

Conservation status: Biodiversity Act, appl. 2 and
3; IUCN 2004 - lower risk, near threatened.; Red data
Book of Bulgaria-rare.

Localities: Sladun village (UTM: MG53), Raikova
Mogila and Shtit villages (UTM: MG43).

14. Nannospalax leucodon (Nordmann, 1840)

Conservation status: IUCN 2004-vulnerable: D2.
Localities: Levka village (UTM: MG33),
Mladinovo village (UTM: MG34).

FH
ST
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The high percent of rare and threatened small mammal species (which are
extremely sensitive on presence of bio-corridors) is determining the whole Sakar
Mountain region as a priority one for a future protection. Migration between Sakar
and northern small mammals populations will be ensured using the Tundja and
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Maritza rivers as bio-corridors. This is especially important for the rarest species,
such as Suncus etruscus, Cricetulus migratorius and Myomimus roachi, occurring in
Sredna Gora and Stara Planina Mountains (CUMEOHOB, 1962/1963; MAPKOB,
1974; present publication). According to this data we consider including the studied
region in the Natura 2000 network as very important.

CONCLUSIONS

There were 24 species of small mammals in the Sakar Mountains registered.
They are 53 % of all the species of small mammals in Bulgaria.

Eleven species are reported for the first time for Sakar Mountain region:
Crocidura leucodon, Sorex minutus, Neomys anomalus, Suncus etruscus, Lepus
capensis, Rattus norvegicus, Mus macedonicus, Apodemus agrarius, Muscardinus
avellanarius, Micromys minutus, Nannospalax leucodon.

Four species are reported for the first time for the biogeographic sub regions of
lower parts of the Maritsa and Tundzha River valleys: Sorex minutus, Suncus
etruscus, Muscardinus avellanarius, Nannospalax leucodon.

Thirteen of the species were of conservation status. The most of the species
registered (46% from all registered) were included in the Bern Convention, followed
by these included in the [IUCN Red List 2004 (31% from all registered). The species
protected by the Law for the Biodiversity in Bulgaria were 27 %, and the species
included in Directive 92/43/EEC were 12%, 8%in the Red Book of Bulgaria, and
39% of the species registered were without any conservation status.

The high percentage of rare and threatened small mammal species (which are
extremely sensitive on presence of bio-corridors) makes the whole Sakar Mountain
region a high priority for future protection and inclusion in the Natura 2000 network.
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KOHCEPBAIIMOHEH CTATYC HA IPEBHUTE BO3AHHULIN
(MAMMALIA: INSECTIVORA, LAGOMORPHA, RODENTIA)
B CAKAP IIVTAHUHA (FOT'OU3TOYHA BbBJIT'APUS)
Hunan I'. I'eopcuee
ITnoeouecku ynueepcumem ,,Ilaucuit Xunenoapcku*
Kameopa Ekoniocusa u onaszeane Ha OKOJHama cpeoda,
Ya. Il{ap Acen 24, 4000 I1noeoue
(pe3rome)

Bugosoto pasHooOpasue Ha ApeOHute Oo3adinuim B Cakap TmJIaHWHA
(FOromsrouna benrapus) € HeAOCTaTHYHO M3yUeH. [l0 HACTOALIMSA MOMEHT 3a paiioHa
ca cpoOueHu 12 Buga.

Wzcneasanero € mposeneHo B ciaeanute 11 UTM kBagparta: MG33, MG43,
MGS53, MG34, MG44, MG54, MG15, MG25, MG35, MGS55, MG36, npe3 nepuoaa
1999-2004 roguna.

Exciennumute ca duHaHCcHpaHu TIABHO OT MPoekTH wm3nbiaHsBanu oT CHIJ
,.Jenenn bankanau®, karo GUHATHUTE TPOYYBAHUA €A YaCT OT MHBCHTAPU3UPAHETO HA
OMopa3zHOOOPa3ueTO BbB BpPb3Ka ¢ M3roTBsHE Ha EBpomnelckara €KoJornyHa Mpexa
Harypa 2000 B bbarapus.

OcHOBHO BHAOBETEe JApeOHM OO03alHWIIM Ca YCTAaHOBABAHM 4YPE3 aHAJIHU3
ChAbpKaHWETO Ha mnoraaku ot Tyto alba (Scopoli, 1769) — wam 1300 Opos.
N3cneasan € XpaHUTEHUAT CIEKTHP W HA JIPYTY BUJOBE JHEBHU U HOUIHU rpalinBU
NTULKA, CHOUPAHU ca YOUTH OT aBTOMOOWIM MO MbTHUIATA €K3EMIUIAPU, a MAJIKO Ha
Opoli ca ylaBsSsHU C JKABOJIOBHM KamaHU W CJ€J OMNPEAENsSHE, Ca BPbBIIAHU B
npupojiara.

MarepuanbT OT HaW-peAKWTE BUJIOBE € MPENOCTAaBEH 3a CbxpaHeHue Ha [I-p
BACHJI TIOTIOB (MuctutyT mo 3oomorusi, bAH). Bumosere ca ompenensau 1mo
MOP¢OJIOTHATA HA TAJIOTO, a TIPY HAJTUUKME HA KOCTHU XPAHUTETHU OCTATBITH, TIO Ta3n
Ha yepena u Ta3zoBaTa KOCT.

VYcranosenu ca obmo 24 Buga apebuu Oozaiinui. Te ca 53% oT BCHUKH
YCTaHOBEHM ApeOHU 003aitHuu B bhirapus.

3a npbB bT 32 Cakap miaHuHa ce chodmanar 11 Buaa, a 3a JlomHomapuiiko-
JlomaoTyHKaHCKHS oapaioH Ha KOxHoOBIrapckus onornerpadcku paiion 4 Buaa.

Haii royisim mpoLeHT OT yCTAHOBEHUTE BUAOBE Ca TE€3U, BKIIIOUEHU B bepHCckara
KOHBeHIMSA (46% OT BCHMUKM YCTAaHOBEHH), Clie[iBAaHU OT Te3u B cnuchka Ha [UCN
2004 (31%), 3akon 3a buonormanoro PasnoobOpazue (27%), Jupextusa 92/43/EEC
(12%) un UYepsena knuka Ha bwarapus (8%). Peructpupanute Buaose 0e3
KOHCEpBaIMOHEH cTaryc ca 39% oT BCUUYKK YCTAHOBEHHU B paiioHa.

BUCOKHAT MPOIEHT HA PEAKU U 3aCTPALLICHU BUAOBE JPeOHU 0O03alHMIIM, KOUTO
ca 0COOEHO YYBCTBUTEIIHA KbM HATUYUETO HA OMOKOPUIOPH, 00yCJIaBs LeNns paioH
Ha Cakap MjiaHhHa KaTo MPUOPUTETEH 3a 3allMTAa U HETOBOTO BKJIIOUBAHE B MpEXKaTa
Harypa 2000 € HanoXuTeIHO.
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