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Mapkosceka O. M. Oco0nuBocTi MIKBHIOBHX B3aeMuH B poxai Sylvaemus B
YMOBax CHUMMAaTpli Ta MUTaHHA BUIOBOI imeHTHdikamii. — KBamigikamiiina HaykoBa

npars Ha paBax pPyKOMUCY.

JucepTartiist Ha 3100yTTs CTyneHs JokTopa (igocodii 3a cremanpHicTIO 091 —
bionoris (I"amy3p 3nanp 09 — bionoris). — XapKiBChbKUN HalllOHATBLHUN YHIBEPCUTET

imen1 B. H. Kapasina, MinicTepcTBa OCBITH 1 HAyKH YKpaiHu, Xapkis, 2024.

Hucepraiiisi mpucBAYE€HAa BUBYEHHIO 0cCOOJMBOCTEN Mopdosorii Ta eKoiorii
MHUIIIAKiB poay Sylvaemus B ymoBax cHMITIaTpii Ta nmpoOjieMaM BU3HAYCHHS 1X BHJIOBOI
HaJICXKHOCTI. Y poOOTI 3aCTOCOBAHO HU3KAa METOJIB: METO/I MACTKO-JIIHIH /IS BIIJIOBY
JIpiOHMX ccaBIliB; MOPHOMETPUYHUM METO/ /Il BUMIPIOBAHHS JIIHIHUX PO3MIPIB Tila
MUIIAKIB; METOJ BU3HAYEHHS BIKY MMILIAKIB 32 CTYINEHEM CTUPaHHS KYTHIX 3YOiB;
OJIOHTOMETPUYHUN  METOA /I  BHUMIPIOBAaHHS  KYTHIX 3y0iB  MMIIAKIB;
KPaHIOMETPUYHUIA METOJ Jii BHUMIPIOBAHHS KPaHIOJOTIYHUX O3HAK; CTaTHCTHYHI

METOJIH JIJIsl aHATI3y OTPUMAHUX Pe3ysIbTaTiB.

OO0’ekTOM JOCIHiPKEHHST Oyiau TpW BUAM MHIIAKiB poay Sylvaemus: mmimax
ypanbcbkuii (Sylvaemus uralensis Pallas, 1811), mumak eBpomneticekuii (Sylvaemus

sylvaticus Linnaeus, 1758), muriak >xoprorpyauit (Sylvaemus tauricus Pallas, 1811).

OO0y IpiOHKMX CCaBLIB MPOBOIMWIM B HOTUPHOX pailoHax XapKiBCbKOi 00I1., B
OKOJIMIISIX BOCBMM HaceleHMX MyHKTIB: boromyxiBcekuit p-H (c. ['yp’iB Ko3zadok,
cmt Konomak), KpacHorpancekuit p-H (c. Bnaciska, c. Po3coxysara), UyryiBcbkuii p-
H (c.Tanpgapu), Kym’sucekuit p-u (c. Kpacue Ilepme, c. HecrepiBka,

c. HoBOMIMHCHK).



JlocaikeHo pi3HI TUIMU A10pOB, CyXOAUIbHI Ta 3aIUlaBHI JyKH, TpUOEpeKHO-
BOJHY POCIHMHHICTH, TIJISTHKH CTEITy, MOJIE3aXUCHI JIICOCMYTH, TIOJISI, a TaKOX Pi3HI

BapiaHTH €KOTOHIB.

JlocmipKeHHsT TIPOBOIUIM MPOTIATOM CeMH POKiB, 3 BecHu 2017 poky 10 oceHi
2023 poky. 3arayiom 3aknaaeHo 93 mactko-miHii, BignpamnsoBaHo 17310 macTko-HOYEH
Ta 3JI0BJCHO 1295 ocoOuH apiOHMX ccaBliB, 689 3 sskKX Hajexaau 10 poay Sylvaemus:
S. uralensis — 359, S. sylvaticus — 195, S. tauricus — 135. Byno 3i0pano 91 yepen
muiakiB poxy Sylvaemus (S. uralensis — 49, S. sylvaticus — 25, S. tauricus — 17) Ta
3pobiieHo 48 konekmiiaux Tymiok (S. uralensis — 22, S. sylvaticus — 13, S. tauricus —
13).

JlocmipKeHo KpaHioJIoTiuHy KoJiekiito apioHux ccasuiB O. B. 3opi, 310pany Ha
TepuTOopli XapKiBChbKOi 00JacTi, siKka 30epiraerbcs Ha Kadeapi 300JI0Tii Ta €KOJIOTii
TBapWH XapKiBChKOI'O HalllOHAJILHOTO yHiBepcuTeTy iMeH1 B. H. Kapasina. Bigiopano
198 ex3eMInIsApiB TPHOX BHUIIB poay Sylvaemus. Takok JOCITIIKEHO KOJIEKIIFO APiOHUX
ccasliB 3 GoHaIB My3ero nmpupou XapKiBChKOTO HAI[IOHATBHOTO YHIBEPCUTETY IMEH1

B. H. Kapasina. /[ns kpaHioMeTpuuHOTO aHaNi3y BiiOpaHo 238 ek3eMIUIspiB.

Ha tepuropii XapkiBcbkoi 00J1acTi 3a Iep101 TOCTIKEHHS BUSBJICHO TPU BUIU

muinakis poxy Sylvaemus: S. uralensis, S. sylvaticus, S. tauricus.

3a pesynbTaTaMu 0araTOpiyHOIO MOHITOPHHIY BCTaHOBJICHO, 10 Sylvaemus
uralensis i S. sylvaticus o4os0IOTh TPiIHKY JOMIHYIOUMX BUIIB Y 3arajibHii CTPYKTYpi

JIOMIHYBaHHS JPIOHUX CCaBIIiB.

Haiibinpima BiAHOCHA YHCENBHICTh MMIIAKIB 32 MEpioj  AOCIHIIKCHHS
3ahikcoBaHAa Ha CYXOJUIBHHUX JyKaxX, Ha MEXl MPUOEepe KHO-BOJHOI POCIUHHOCTI 3
MOJISIMM Ta 3aTUIABHUMHU JTyKaMH, Ha MEK1 TTOJIE3aXHUCHHX JIICOCMYT 3 MOJISIMU Ta B CYyXiH

KJICHOBO-JIUIIOBIN JI1OPOBI.



[Ipotsrom nepiony AOCTIIKEHHS BUSABICHO O10TOMIYHI npedepeH i MUIIaKiB
poxy Sylvaemus. Tak, S.uralensis 3yctpidaerbcs Maike B yCiX JOCTIKEHUX
OioTomax, KpiM AIOpOB, Xoua TPAILUBIETBCSA HA Y3JIICCAX, 32 YHUCEIBHICTIO JOMIHYE y
BIIKPUTHX 010TOMAaxX, 30KpeMa B CTEILy, Ha CyXOIIJIbHUX JIyKax, Y MpUOepeKHO-BOAHIHI
POCIMHHOCTI Ta TMOJE3aXMCHUX Jicocmyrax. S.sylvaticus y 3Ha4Hifi KiIbKOCTI
3ah1IKCOBAHUM SIK Y BIIKPUTHUX, TaK 1 B JIICOBUX O10TOMAaX, 3/1e01IbIIIOT0 HA/Ia€ TIepeBary
pUOEPEKHO-BOIHIA POCITUHHOCTI, TMOJIC3aXMCHUM JIICOCMYyTaM, CyXOMYy XBOWHOMY
JiCy, CBIKIH KJICHOBO-JIMIOBIH miOpoBi Ta y3miccsm. S.tauriCus TpariseThes
371€01IBIIOTO B JIICOBUX 010TOMAX, 30KpeMa B pI3HUX TUIIAX A10POB 1 HA Y3J1CCAX, HAJIae
riepeBary moJje3axiuCHUM JIICOCMYTaM 31 CTapHuM JiepeBocToeM ayoa (Quercus robur L.),

aunm (Tilia cordata Mill.) Ta po6inii (Robinia pseudoacacia L.).

Bcranosneno, mo S. uralensis HajxexuTh 10 €BpUTONMHHUX BHUJIB, S. Sylvaticus
CXWJIBHUH 10 €BPUTOIHOCTI, S.tauriCus TtpamiseTbcs 3AeO0iLIBIIOT0 B JIICOBUX
Oiotonax. Bci Tpu Buam wmumakiB poxy Sylvaemus y mocmimxkyBaHOMY perioHi

HaJICXKAaTb 10 3BUYAHUX BI/II[iB.

JlocnmiKeHo OCHOBHI MOP(QOJIOriyHI eKCTep’€pHi  OCOOJMBOCTI MMILIAKIB.
Sylvaemus uralensis mae cipo-kopuYHEBHI KOJIp CIHHHU, CipyBaTo-OUTHI KOJIp
yepeBa, BUPAXKEHY MEXY MK JOPCATbHOIO Ta BEHTPAJIbHOK YaCTUHAMM TiJ1a, FpyAHA
wisiMa BifacyTHs. S. SylvatiCus mae cipo-KOpUYHEBHH KONIp CIHMHHU, CipyBaTO-OUTHIA
KOJIIp YepeBa, He BUPAKEHY MEKY MIXK JJOPCATBHOIO Ta BEHTPAILHOIO YaCTUHAMM T1JIa,
rpyJiHa IJIIMa BHIOBKECHA, 3MEHIIIEHA a00 B3aralii BiicyTHs. S. tauricus mae pyayBaro-
KOPUYHEBUN KOJIp CIWHHU, MOJIOYHO-OUIMI KOJIIp 4YepeBa, BUPAKEHY MEKY MIiX
JIOPCAJIbHOIO Ta BEHTPAJIBHOIO YaCTHHAMHU TiJIa, IIUPOKY TPYIHY IUISIMY, SIKa MOXeE

dbopMyBaTH KOMIpEIIb.

3a cTymeHeM CTUpaHHs KyTHiX 3y0iB muinakiB poxy Sylvaemus, 3i0panux Ha
TepuTopii XapkiBcbKkoi 001acTi, BimHeceHo 10 Tprox BikoBux rpym (I, 11 Ta V). 3a

OJIOHTOMETPUYHUMHU Ta Kpaniojoriynumu o3Hakamu, Il, Il Ta IV BikoBI rpymnwm



MUIIIAKIB MEPEKPUBAIOTHCA B Mexax BUAy, npote Mixk I Ta IV BikoBuMH rpynmamu

S. uralensis i S. sylvaticus 3adikcoBaHa CTAaTUCTHYHO 3HAYYINA PI3HUIL.

[IpoBeneHO 0AOHTOMETPUYHUMN 1 KpaHIOMETpUUHUN aHami3u. Cepel MeTpUIHUX
O3HAaK HaAMOLIBIIMI BHECOK y PO3IMOMALI MHINAKiB poay Sylvaemus poOisare BiciM
OIOHTOMETPUYHHUX — JIOBXKHUHA JIPYrOro BepXHboro monspy (LM?), 10BKKMHa TPETHOTrO
BepxHboro Mosapy (LM?®), mupuna nepmoro Bepxuboro mousipy (WM?Y), nossxkuna
BepXHLOro MousipHoro psxy (LM%, nosxuna nepmoro HuxkHbOro mMousapy (LMy),
JTOBKHHA PYroro HWKHBOTo Moisipy (LMpy), muprHa meporo HWKHBOTO MOJISPY
(WM;) Ta n0BKHHA HIKHBOTO MOJISIpHOTO psimy (LMi3) Ta J1eB’SITh KPaHiOMOTTYHMX
O3HaK — JoBxHHa yepenHoi kopooku (LBC), noBxuHa nepuioro BEpXHbOIO MOJSIPY
(LM1), nomxuna bulla tympanica (LBUL), nomxwuna migne6inHoro orsopy (LFI),
JOBKMHA BepXHBOro MoJisipHoro psany (LUM), mupuna xoan (WCH), Bucorta uepenHoi
kopoOku (HBCB), noBxkuHa HUKHBOTO MOJsipHOTO psaxy (LLM) Ta moBxkuHA HUKHBOT
mienenu (LM). Cepen o3Hak, siKi BHOCHIJIA HAHOUIBIIUNA BKJIA]] y PO3MO/ILI, TEPEBaXKaIN

ITIOKAa3HUKH JOBXXHWHH.

Jlo HaliMeHII MIHJIMBUX METPUYHUX O3HAK HajexaTh IIMPUHA TMEPIIOTO
BepxHbOro Mosapy (WM?), nosxuna Bepxuboro mossaproro panay (LM!?), nosxuna
nepiioro HuWxHporo Mossipy (LMi), moBxkHHA HIKHBOTO MOJIIpHOTO psaay (LMigs),
noBxuHa yepenHoi kopooku (LBC), mmpuna mo3koBoi kopoOku (WBC), nosxuna
BepxHboro 3yoHoro psay (LIM3), nomxuHa BepxHboro moissspHoro psay (LUM),
KoHuio6a3anbHa oBxkuHa (CBL), nosxuna nigueOinds (LPP), nHaliGinbpina 1oBxuHa

yepeny (GLS) Ta noBxuHa HUKHBOTO MoJispHOTO psany (LLM).

I'padixu po3citoBaHHs, AKI MOB’SA3YIOTh JOBXHHY HUKHBOI'O MOJISIPHOTO PSITY
(LLM)/konnuno6a3zanbny noexuny (CBL), moBXHHY BEpPXHBOTO MOJISIPHOTO PSITY
(LUM)/konauno6azansHy aosxuHy (CBL), TOBXKUHY BEpXHBOTO MOJSIPHOTO PSAY

(LUM)/naitbinbmry nosxkuny udepernty (GLS) BusBmincs HaWOUIbII MPUAATHUM IS



mudepeHiianii  3pa3kiB, ajge Bce OIHO OyJI0 NPHUCYTHE TEPEKPUTTA MIXK

MopdonpocTopaMu BUIIB.

Cepen mocmipKkeHUX OIOTOIMB 3a EKCTEp €PHUMHU O3HAKAMHU 3apEECTPOBAHO
CTATUCTUYHO 3HAYYII BIJIMIHHOCTI BUOIPKH 31 CBIKO1 KJIEHO-JIMITOBOI J1IOPOBU cepet
3paskiB S. Sylvaticus ta BuOipkH 3 BOJIOTOi KJICHOBO-JHIIOBOI IOPOBH cepell 3pa3KiB
S.tauricus. 3ayie’)xHO Bia piBHA CHHTOMI B JOCIIIKEHHX O010TOMax, 3TiIHO 3
PO3IOAIOM 3a €KCTep €pHUMHU O3HaKamu, y S. SylvatiCuS moMiTHO BHOKPEMITFOETHCS
BuOipka B cuHToImii 3 S. tauricus. IlepeOyBaroun B ymoBax cuHTOmii 3 S.tauricus,
NCPEBAXHO y CBIXIM KICHOBO-THUIOBINA i0OpoBi, S. sylvatiCus Mae cTaTHCTHYHO
3Hauyllle OUIbIIl MOKAa3HUKH po3MipiB Tina. OTpuMaHUil pe3ysbTar noTpedye OuIbII
JETATHHOTO BUBYEHHS, aJPKe MOXKEe OyTH IOB’S3aHUN 3 HEJOCTATHHOIO KIJIBKICTIO

3pa3kiB y BUOIpKax 3 IIUX O10TOMIB.

Ha ocHOBI KOMIUIEKCY 3HAUYyLIUX €KCTEP €PHUX 1 METPUYHHUX O3HAK CTBOPEHO
JMIarHOCTMYHUN KIIFOY I BHJOBOI iaeHTH(ikamii wmwumakie poxy Sylvaemus
MIBHIYHOTO cX0Ay YKpainu. BiporiHicTs npaBuiibHOT BUIOBOI 11IeHTU]IKALIIT 3pOCTaE,
SKIIO aHAJII3yBATH BC1 IIAarHOCTUYHI O3HAKHU — JITHIAHI pO3MIpH T1J1a, HAABHICTH 1 opMy
IPYAHOI MJISIMUA Ta, OCOOJIMBO, KpaHiajdbHI O3HAaKHW. /[ CyMHIBHUX 3pa3KiB, sIKI HE
BH3HAUYAIOTHCS 32 [IEPEPaXOBAHUMHU O3HAKAMU, PEKOMEHIOBAHO CKOPUCTATUCS ITOBHUM
CTIIMCKOM KpaHiaJbHUX O3HaK. /[1arHOCTUYHUIN KITI0Y Ma€ JIOKaJIbHE MPU3HAYEHHS, aJle
MOKe OyTH BUKOPUCTAHUH 1 JUIsl CYMKHUX PET10HIB, MPOTE 31 30UIBIIICHHSM BiJICTaHI,

1oro e(eKTUBHICTh, IMOBIPHO, Oy/1e MEHIIIOIO.

KirouoBi cnoBa: Sylvaemus, npiOHi ccaBili, CHCTEMAaTHKa, CKOJIOTis, O10TOIHI
npedepeHilii, CTeNnoBl eKOCUCTEMHU, 3aIljIaBHI JIYKH, arpOlIeHO3H, €Bponielchka (ayHa,

cuMmnartpis, YKpaina.



ABSTRACT

Markovska O. M. Features of interspecific relationships in the genus Sylvaemus
in conditions of sympatry and issues of species identification. — Qualification scholarly

paper: a manuscript.

Thesis submitted for obtaining the Doctor of Philosophy degree in Biology,
Speciality 091 — Biology. — V. N. Karazin Kharkiv National University, Ministry of
Education and Science of Ukraine, Kharkiv, 2024.

The dissertation is devoted to the study of the features of the morphology and
ecology of mice of the genus Sylvaemus in sympatry and the problems of determining
their species affiliation. A series of methods were used in the work: the trap-line method
for trapping small mammals; morphometric method for measuring linear body
dimensions of mice; method for determining the age of mice by the degree of molar
wear; odontometric method for measuring the molar teeth of mice; craniometric method

for measuring craniological characters; statistical methods for analyzing the results.

Three species of mice of the genus Sylvaemus were studied: Ural field mouse
(Sylvaemus uralensis Pallas, 1811), wood mouse (Sylvaemus sylvaticus Linnaeus,

1758), yellow-necked mouse (Sylvaemus tauricus Pallas, 1811).

Small mammals were captured in four administrative districts of Kharkiv Oblast,
in the surroundings of eight settlements: Bohodukhiv Raion (Guryev Kozachok,
Kolomak), Krasnohrad Raion (Vlasivka, Rozsokhuvata), Chuhuiv Raion (Haidary),
Kupiansk Raion (Krasne Pershe, Nesterivka, and Novomlynsk).

Different types of oak forests, dry and floodplain meadows, riparian vegetation,

steppe areas, field protective forest strips, fields, and various ecotones were studied.

The research was conducted over seven years, from spring 2017 to autumn 2023.

A total of 93 traplines were laid for 17310 trap-nights and 1295 small mammals were



caught, 689 of which belonged to the genus Sylvaemus: S. uralensis — 359, S. sylvaticus
— 195, S. tauricus — 135. It was collected 91 skulls of mice of the genus Sylvaemus
(S. uralensis — 49, S. sylvaticus — 25, S. tauricus — 17) and 48 collection specimens

(S. uralensis — 22, S. sylvaticus — 13, S. tauricus — 13).

The craniological collection of small mammals by O. V. Zorya, collected on the
territory of Kharkiv Oblast and stored at the Department of Zoology and Animal
Ecology of V. N. Karazin Kharkiv National University, was studied. It was selected
198 specimens of three species of the genus Sylvaemus. The collection of small
mammals of the Museum of Nature of V. N. Karazin Kharkiv National University was

also studied. It was selected 238 specimens for craniometric analysis.

During the study period, three species of mice of the genus Sylvaemus were found

in Kharkiv Oblast: S. uralensis, S. sylvaticus, S. tauricus.

Based on the results of long-term monitoring, it was found that Sylvaemus
uralensis and S. sylvaticus lead the top three dominant species in the general structure

of small mammal dominance.

The highest relative abundance of wood mice during the study period was
recorded in dry meadows, on the border of riparian vegetation with fields and floodplain
meadows, on the border of field protective forest strips with fields, and in a dry maple-

linden-oak forest.

During the study period, the biotopic preferences of mice of the genus Sylvaemus
were revealed. S. uralensis occurs in almost all studied habitats, avoids oak forests,
occurs on forest edges, and by abundance dominates in open habitats, in particular in
the steppe, dry meadows, riparian vegetation, and field protective forest strips.
S. sylvaticus is recorded in large numbers in both open and forest habitats, mostly
preferring riparian vegetation, field protective forest strips, dry coniferous forest, fresh
maple-linden forest and forest edges. S. tauricus occurs mainly in forest habitats, in



particular in various types of oak forests and on forest edges, preferring field protective
forest strips with old oak (Quercus robur L.), linden (Tilia cordata Mill.), and robinia

(Robinia pseudoacacia L.) stands.

It was found that Sylvaemus uralensis is a eurytopic species, S. sylvaticus is prone
to eurytopy, and S. tauricus is found mostly in forest habitats. All three species of mice

of the genus Sylvaemus are common species.

The main morphological external characters of mice are studied. Sylvaemus
uralensis has a gray-brown back color, grayish-white abdomen, a pronounced border
between the dorsal and ventral parts of the body, and no chest spot. S. sylvaticus has a
gray-brown back color, grayish-white abdomen, an unexpressed border between the
dorsal and ventral parts of the body, and an elongated, reduced or absent chest spot.
S. tauricus has a reddish-brown back color, milky white abdomen, a pronounced border
between the dorsal and ventral parts of the body, and a broad chest spot that can form

a collar.

Based on the degree of molar wear, specimens of mice of the genus Sylvaemus
collected on the territory of Kharkiv Oblast, were divided into three age groups (11, I1l,
and 1V). According to odontometric and craniological characters, age groups 11, 11 and
IV of mice overlap within the species, but a statistically significant difference was

recorded between age groups 1l and 1V of S. uralensis and S. sylvaticus.

Odontometric and craniometric analyzes were carried out. Among the metric
characters, the greatest contribution to the distribution of mice of the genus Sylvaemus
was made by eight odontometric characters — length of second upper molar (LM?),
length of third upper molar (LM?3), width of first upper molar (WM?), length of upper
molar row (LM*?%), length of first lower molar (LM,), length of second lower molar
(LMy), width of first lower molar (WM;) and length of lower molar row (LMj23) and
nine craniological characters — length of braincase (LBC), length of first upper molar

(LM1), length of bulla tympanica (LBUL), length of foramen incisivum (LFI), length



of upper molar row (LUM), width of choana (WCH), height of skull including bulla
tympanica (HBCB), length of lower molar row (LLM) and length of mandible (LM).
Among the characters that contributed the most to the differentiation of samples,

characters of length prevail.

The least variable metric characters include width of first upper molar (WM?),
length of upper molar row (LM%), length of first lower molar (LM,), length of lower
molar row (LM;23), length of braincase (LBC), width of braincase (WBC), distance
between incisor and M3 (LIM3), length of upper molar row (LUM), condylobasal
length of skull (CBL), palatal length (LPP), greatest length of skull (GLS) and length

of lower molar row (LLM).

Scatterplots relating length of lower molar row (LLM) and condylobasal length
of skull (CBL), length of upper molar row (LUM) and condylobasal length of skull
(CBL), length of upper molar row (LUM), and greatest length of skull (GLS) appeared
to be the most suitable for the discrimination of specimens, with minimal overlap of

species in the morphospace.

Statistically significant differences in external characters among the studied
biotopes were recorded for fresh maple-linden-oak forest among S. sylvaticus
specimens and wet maple-linden-oak forest among S. tauricus specimens. Depending
on the level of syntopy in the studied biotopes, according to the distribution of external
characters, the sample of S. sylvaticus in syntopy with S. tauricus stands out noticeably.
Being in sympatry with S. tauricus, mainly in a fresh maple-linden-oak forest,
S. sylvaticus has statistically significantly larger body measurements. This result
requires a more detailed study, as it may be related to the insufficient number of

specimens in the samples from these habitats.

Based on a set of significant external and metric characters, a diagnostic key for
the species identification of mice of the genus Sylvaemus of the northeast of Ukraine

was created. The probability of correct species identification increases if all diagnostic



characters are analyzed — linear body size, presence and shape of the chest spot, and
especially cranial characters. For doubtful specimens that are not identified by the listed
characters, it is recommended to use the full list of cranial characters. The diagnostic
key has a local purpose, but can also be used for adjacent regions, but with increasing

distance, its effectiveness is likely to be less.

Key words: Sylvaemus, small mammals, systematics, ecology, habitat
preferences, steppe ecosystems, floodplain meadows, agrocenoses, European fauna,
sympatry, Ukraine.



