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Ocob6nuBocTi 6ionorii, XXMBNeHHA Ta 6ya0BM Hip cninaka 3BU4amMHOro
(Spalax microphtalmus) Ha TepuTOpil perioHanbHOro naHAawadgTHOro NnapkKy

«BenukoOypnyubkum crten»
H.B.Tokapcbka

MpepcTaBneHi HoBi gaHi Npo BGionorito cninaka 3BMYaHOro Ha TepUTOPIi perioHansHOro naHawadTHOro napky
«Benukobypnyubknin cten» (XapkiBcbka obnacTb, YkpaiHa), WO CTOCYTbCA Xap4dyBaHHSl, CTPYKTYpU Hip,
coujanbHux 3B'A3kiB. MNpoTsArom poky y cninaka 3sBu4yanHoro 6ysae Tinbku OQWH BUBOAOK, LLO CKNagaeTbest 3 1—
3 putnHuat. Bceynepeu 3saranbHii gymui npo Te, WO crninaky BedyTb OAWHOYHUMIA CMOCIO XWUTTA, Hamu
BCTAHOBIIEHO CriflbHE MPOXUBAHHA CaMKW, CaMus i LbOroJliTOK Ha TPbOX 3 CEMU HaMM OCTIiAXKEHUX AiNsHKax.
Morogi crninaku po3cesniolTbCs B KiHL YepBHS — NoYaTKy NWMHS. IX 4OCKTL 4acTo MOXHa 3yCTpiTH B LIEN Yac
Ha MOBEpPXHi. Y monynsauii 3BM4YaiHOro cninaka 3 perioHanbHoro naHawadgTHoro napky «Benvkobypnyubkuin
cTen» camui XapakTepusylTbCs AOBXUHOW Tina 220-260 MM, AOBXUHOK 3aaHbol CTynHi 27—-30 MM, Macoto
Tina 219-520 rp. [Jns Aopocnux camok XapakTepHa cepefdHsa nosxuHa Tina 200-250 mm, JoBXUHA 3agHbOI
cTynHi 26-30 MM, maca Tina konueaeTbes Big 284 fo 409,6 rp. Y 6araTbox eksemnnspie cninaka Ha no6i abo
noTunuui € cneundiyHa ceiTna nnsama (KoBTyBaTo-6ina) abo 6ina No3goBXHs CMyra, 3a SKO MU MOXEMO
ifeHTMikyBaTM OCOOMH MpU MOBTOPHOMY BiANOBI. Xapuyyluncb MNiA3EMHUMW YaCTMHAMM POCAWH, crinak
npopobnse ayxe AOOBri XOO4MW, PUKOYM iX TOPU3OHTarNbHO i GrM3bKO Big MOBEPXHi i BUKMOAKOYM Y3OOBX HUX
Benuki kynu 3emni (o 0,5 m B giameTpi). 3eMnsHi BUKMAN, SKi Big3Ha4yar0Tb KOPMOBI X04M, MalOTb JiameTp B
ocHoBi 4o 50-60 cM. Y rHi3goBi YaCTUHI HOPU YMCIIO XWUTIOBUX KaMep i kamep ans 3anaciB gocsarae 10,
po3millytounchk Ha rmMmnbuHi 4o 3,5 M. Puioya akTMBHICTb criinakiB nigBMLLYETbLCS B KiHUi Oepe3Hst — novaTky
KBITHS1 i BOCEHM B KiHLi BEpecHs — no4vaTKy >XOBTHSA. Mn HeogHOpa3oBo Big3Hayanu nosisy BUKUAIB B 3MMOBUN
nepioa nig vac Bignur. Cninak WKoAMTb 3eMNepobCTBY CBOEID PUIOYOI0 AiSNbHICTIO (Ncye 0bpobneHi ainsHkw,
niapueBae pocnuHK Ta iH.); KpiM TOro, MicusamMu cninaku 6esnocepedHbo noigatoTe 6ynbbu kapTonni, uMbynio
Ta KopeHennoau iHWuX pocnuH. 3aranbHa Bara ix 3anaciB Moxe caratu 16 kr. B ofgHin 3 Hip, po3konaHmx
Hammn 6ina ropogis micueBux xutenie ¢. Hectepieka BenmkoGypnyubkoro panoHy XapkiBcbkoi o6n., 6yno
BUABMEHO 8 Kr KapTonsii, 4 Kr MOPKBK, 3 KI KOPEHIB Slonyxa cnpaeXxHboro, 0,6 Kr KOpiHHA NMpPito NOB3Y4Oro.

KniouoBi cnoBa: crinak 3suyaliHuli, rmonynsuis, npocmoposa Cmpykmypa, uucesbHicms, 6ydoga Hopu,
JKUBIIEHHSI.

Biological characteristics, feeding and structure of tunnels of the greater
mole-rat (Spalax microphthalmus) in the area of the regional landscape park

“Velikoburlutskyi Steppe”
N.V.Tokarskaya

New data on the greater mole-rat’s biology in the territory of the Regional landscape park «Velikoburlutskyi
steppe” (Kharkiv region, Ukraine) concerning nutrition, burrow structure and social structure are presented.
The greater mole-rat has only one litter consisting of 1-3 pups during the year. Contrary to the prevailing
general opinion that mole-rats lead solitary way of life we have found cohabitation of a female, a male and
their young of the current year at three of the seven areas of our study. Young mole-rats settle in a new place
at the end of June — early July. They can be found above ground often at this time. In the greater mole-rat
population from the Regional Park “Velikoburlutskyi steppe” males are characterized by the body length of
220-260 mm, by hind foot length of 27-30 mm, by the body weight of 219-520 g. For adult females the
average body length is 200-250 mm, the hind foot length is about 26-30 mm, the body weight ranges from
284 to 409.6 g. Many greater mole-rat specimens on the forehead or occiput have an individual light spot
(yellowish-white) or a white longitudinal strip by which we can identify individuals at repeated catching. Eating
the underground parts of plants, the mole-rat makes very long tunnels conducting by them horizontally and
closely to the surface and throwing along them the large piles of soil (up to 0.5 m in diameter). Soil emissions
marking feeding tunnels had a base diameter of up to 50—60 cm. In the nest part of the hole the number of
habitable chambers and chambers for stocks can be up to 10, and they are located at the depth of 3.5 m.
Digging activity of the mole-rat grows in late March — early April and in the autumn at the end of September —
early October. We have repeatedly noted the appearance of emissions in the winter during the thaw. Mole-rats
harm the agriculture with their digging activity (damage cultivated areas, digging under the plants and so on);
in addition, mole-rats sometimes directly eat potato tubers, onion and other root vegetables. The total weight
of one mole-rat stock can reach 16 kg. In one of burrows excavated by us near the vegetable gardens of
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locals in Nesterivka village of Velikoburlukskyi district in Kharkiv region we found 8 kg of potatoes, 4 kg of
carrots, 3 kg of greater burdock roots, 0.6 kg of couch grass roots.

Key words: greater mole-rat, population, spatial structure, number, burrow structure, feeding.

OcobeHHOCTM BMonornun, NUTaHNA U CTPOEHUSA HOP OObLIKHOBEHHOIO
cnenbiwa (Spalax microphtalmus) Ha TeppuTOpUKN permMoHarnbLHOro

naHawadcTHoro napka «Bennkobypnykckasa crenb»
H.B.Tokapckas

MpencTaBneHbl HOBble AaHHble O OMOMNOrMM OBOLIKHOBEHHOrO Ccrienbilla Ha TEPPUTOPUU PErMOHANbHOrO
naHawacdTHoro napka «BenukoOypnykckas ctenby (XapbkoBckas obnacTb, YKpaunHa), kacalowmecs nutaHus,
CTPYKTYpbl HOp, couunanbHbIX CBS3el. Y 0ObIKHOBEHHOrO crienbilla B TeyeHne roga GbiBaeT TONMbKO OAMH
BbIBOOOK, COCTOSILUMIA W3 OAHOro-Tpex AeTeHbiwen. Bonpeku npuHATOMY OOLIEMY MHEHMIO O TOM, YTO
cnenbilwmn BeayT OAWHOYHbIA 06pa3s XM3HW, HaMU YCTaHOBIEHO COBMECTHOE MPOXUBAHWE CaMKku, camua u
CErofieTok Ha TpPex M3 CeMU HaMu UCCrefoBaHHbIX ydacTkax. Monogble cnenbilun paccensitoTcs B KOHUE
WIOHS — Havane mons. X AOBONBHO YacTO MOXHO BCTPETUTb B 3TO BPEMSI HA NOBEpXHOCTWU. B nonynsuumu
OObIKHOBEHHOrO crenbila M3 pernoHanbHOro nadHawadTHoro napka «BenukoOyprnykckas crenby» camubl
Xapaktepusytotca anuHon tena 220-260 mMm, anvHon 3agHern Horn 27—30 mm, maccon Tena 219-520 rp. Ans
B3pOCIbIX CAaMOK XapakTepHa cpegHsasa gnvHa tena 200-250 mm, gnvHa 3agHen Horn 26—30 MM, macca Tena
konebnetcsa ot 284 0o 409,6 rp. Y MHOrMX aK3eMnmsipoB crnenbilwa Ha nby unm 3aTbinke ecTb cneumduyeckoe
cBeTnoe nATHO (kentoBaTo-6enoe) wnu  ©Genasi npopofibHas noroca, MO  KOTOPOW Mbl  MOXEM
noeHTMduumMpoBatb ocobert npyv MNOBTOPHOM OTroBe. MnTasicb NOA3EeMHbIMM YacTAMW pPacTEHUI, Chenbiw
npoaensiBaeT OYeHb AfMHHbIE XOAbl, BEAS WX FOPU30OHTanbHO U GNM3KO OT MOBEPXHOCTM M BblibpackiBas
BOONb HUX Gonblumne kyun 3emnu (go 0,5 m B AnameTpe). 3emnsHble BbIOGPOCHI, OTMEYaloWMe KOPMOBbIE
Xo4bl, UMEKT AMamMeTp ocHoBaHust 4o 50—60 cMm. B rHe3qoBoN YacT HOPbI YMCHIO XUMbIX KAaMep U Kamep ang
3anacoB MoxeT pgocturate 10, pasmewasace Ha rnybumHe go 3,5 M. Poiwowas akTMBHOCTb cCrenbien
MOBbLILLAETCS B KOHLE MapTa — Hadvane anpens U OCEHbI0 B KOHLUE CeHTs0pa — Havane oktabpsa. Mol
HEOAHOKPATHO OTMeYanu nosiefieHne BbIGPOCOB B 3UMHWUI Nepuog BO Bpems oTTenenen. Cnenbilmn BpeasT
3eMInefenuio CBOEN potoLLen AeATeNbHOCTLIO (Mopya BO3[4enaHHbIX y4acTKoB, NOApbIBaHWE pacTeHuin 1 np.);
KpOME TOro, MECTamu Crenbily HENOCPeaCTBEHHO NoeAatoT kNyoHM KapTodens, Nyk 1 KOpHennoabl Apyrux
pacTeHuit. OBLWwmMi BeCc MX 3anacoB MOXeT gocTturate 16 kr. B ogHOM M3 HOp, packonaHHOW Hamu BO3rne
OropofoB MeCTHbIX xuTenen c. Hectepuska Benvkobyprnykckoro p-Ha XapbKoBckol 061., Obino obHapyeHo
8 kr kapTodens, 4 Kr MOpKOBHM, 3 Kr KOpHen nonyxa 6onbLoro, 0,6 Kr KOpHeW Nbipes NoN3y4ero.

KniouyeBble cnoBa: 06bIKHOBEHHbIU crienbiw, Monynsyus, NpocmpaHCmMeeHHasi cmpykmypa, YUC/ieHHOCMb,
CMPOEHUEe HOPbI, MUMaHue.

Introduction

Types of mammals that form the basis of the steppe faunal complex are a very vulnerable part of
the modern biodiversity of the steppes of eastern Ukraine. To them it is possible to attribute fully mole-rat
(Spalax microphthalmus). This grounded the aim of our study: to study feeding habits of the greater mole-
rat both in the virgin steppe areas and agricultural fields in the territory of Kharkiv region. In the past the
greater mole-rat skins appeared in small amounts in the fur manufacturing (Vinogradov, Gromov, 1952),
but now due to the labor-intensive inputs this species is not used for fur. In historical times in some parts
of the range it became rare or even extinct, but elsewhere extended its occurrence. In the northern part of
the range and in the Volga Region is occurs in small isolated populations and is considered rare. These
populations are threatened by habitat loss (ploughing of major habitats). In the southern part of the range
(Stavropol Region) in the 1950s, population and range declines occurred because of ploughing.
Population density differs significantly in different parts of the range. Maximum densities are found in
Central Black Earth Region (Russia) adjacent to Ukrainian territories. Population density there is on the
average 3-10 individuals per hectare, however, locally it could reach up to 20. In the southern part of the
range the density may be lower, as the arid climate of the steppes is less favorable. Populations are
stable and do not undergone periodical fluctuations (Tsytsulina, 2008).

Mole-rats harm the agriculture with their digging activity (damage the cultivated areas, digging
under the plants and so on); in addition mole-rats sometimes directly eat potato tubers, onions and other
root vegetables. We present new data on the species biology in the territory of the Regional landscape
park «Velikoburlutskyi steppe” concerning feeding, burrow structure and morphometric characteristics.
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Material and methods

For each habitat type, the records were conducted 3-15 times in trial areas of 1 hectare. At the
same time all the emissions generated till the time of registration during a given year were taken into the
account. Holes excavations were carried out in the territory in May—June 2001-2017. While carrying out
excavations we took into the account the number of emissions per the hole, we also determined the depth
of the tunnel passage, the diameter and the total length of the hole. Before the registration all the
inhabitants of the holes were caught out. During the period of investigations 7 holes were excavated
entirely (about 1.5 km in length totally).

For the entire period, 13 individuals were extracted, 8 of them were females, 4 males, 1 —
unknown. In addition, measurements of 2 samples were taken, which are stored in the Museum of
Natural History of V.N.Karazin Kharkiv National University. Because of a small sample of mined animals,
we did not do statistical analysis.

The species composition of plants used by the mole rat as a food was also determined.

Results and discussion

The common fur color tone of a greater mole-rat is buff grayish-brown; it is highly variable between
individuals and also depends on the degree of fur shabbiness. The head is relatively lighter than other
body parts, gray shades dominate on the belly, and sometimes there are 1-2 white spots of irregular
shape (partial albinism). From the nose through the sides of the head there are brushes of not long wiry
whiskers, covered by yellowish-white or whitish hairs. Hairs sit compactly on the clearly expressed ridge.
The hairs around the mouth are noticeably lighter than ones on the cheeks. The length of hairs on the
back is about 10-14 mm. In young individuals’ coloration the gray tones dominate. The other mole-rats
species may differ in coloration from described for the greater mole-rat either by predominance of dark
brown tones, or by the lighter gray or silver shades (Ovchinnikova, 1971).

Many specimens on the forehead or occiput have an individual light spot (yellowish-white) or a
white longitudinal strip by which we can identify individuals at repeated catching (Fig. 1).

Fig. 1. Many greater mole-rat specimens have an individual light spot (yellowish-white) or a
white longitudinal strip on the forehead or occiput

The greater mole-rat belongs to massive (big) species of the family, yielding in this respect, to the
giant mole-rat (Spalax giganteus), to the Ural mole-rat (Spalax uralensis), and possibly sandy mole-rat
(Spalax arenarius). According to Ognev (1947), male body length is 203—-267 mm, female body length is
197-227 mm and the hind foot length is 23.8-30 mm and 24.1-27.3 mm in males and females
respectively. According to Topachevsky (1969) the mole-rat body length reaches 290 mm (232 mm
on average), the hind foot length is up to 30 mm (26.3 mm on average). For the mole-rats from Voronezh
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region (Russian Federation) there are some other data: the adult body length is 260-315 mm (287 mm
on average), the hind foot length is 26—-33 mm (29.4 mm on average) (Ovchinnikova, 1971).

The average weight of the animals is 537 g (406-818 g). A female is usually 30—40 % smaller than
a male. According to Puzachenko observations (Kursk region, Russian Federation) the average body
length for females of 3 years old and older is about 214.4 mm (190-247 mm), the hind foot length is
about 27.1 mm (21.5-30.2 mm), the body weight ranges from 120 g to 500 g (359 g on average). In
males, the body length is 234 mm on average (200-280 mm), the hind foot length is about 28.6 mm
(26.4-30.8 mm), the average body weight is 488.6 g (243-780 g). So, the overall size of the species
individuals may vary considerably from place to place. In addition, it has been shown (at the example of
one population) that there is a stable polymorphism in body weight and size among males that is less
manifested in females (Puzachenko, 2001).

In the greater mole-rat population from the Regional landscape park «Velikoburlutskyi steppe”
males are characterized by the body length of 220-260 mm, by hind foot length of 27-30 mm, by the
body weight of 219-520 g. For adult females the average body length is 200-250 mm, the hind foot
length is about 26—30 mm, the body weight ranges from 284 to 409.6 g (Table 1).

Table 1.
Morphometric parameters of mole rats

Ne Name Sex | Date of sample Place Weight (g) Lt (cm) | PI(cm)
1 4 f 04.04.2017 v. Serednii Burluk 409.6 25 2.9
2 11 f 09.04.2017 v. Serednii Burluk 420.5 26 3.0
3 12 f 24.05.2017 v. Serednii Burluk 403.0 27 2.9
4 1 f 04.05.2017 v. Serednii Burluk 284 22 2.8
5 3 f 04.04.2017 v. Serednii Burluk 370 23.5 2.7
6 5 f - v. Serednii Burluk 348 20 3
7 6 f - v. Nesterivka 370 21 2.6
8 8 f 04.04.2017 v. Nesterivka 335.6 26 3
9 2 m 04.04.2017 v. Serednii Burluk 219 22 2.8
10 7 m 16.06.2009 v. Vvedenki 235 25 3
11 9 m 07.07.2015 v. Nesterivka 520 26 3
12 10 m 16.06.2013 v. Nesterivka 355 25 2.8
13 0 - 12.07.1956 v. Lyptsi 350 22 2.7
14 | 45 (2596) m 15.04.1950 Dubovskiy district, Rostovska oblast 24 2.6
15 | 40 (2600) m 21.06.1937 Donetska oblast 26 2.9

There are contradictory data about the social structure of mole-rat populations in the literature
(Ovchinnikova, 1971a; Topachevsky, 1969). Most authors agree that all adults live separately in
independent burrow systems. The research results allowed concluding that social organization of the
greater mole-rat is more complex than it was previously thought. The basis of this species population is
the family groups of one, or rarely two females and one male. Within the group individuals burrow
systems are either joined or in immediate proximity to each other. The individual male lot is usually larger
than the female one (excluding feeding tunnels dug by youngsters). The described structure is stable in
time and space and breaks up only with the death of one of the partners, or its displacement from the
family group area. Some animals (about the half of males) live alone and, that is important, virtually
excluded from reproduction (Puzachenko, Vlasov, 1993; Dukelskaya, 1932). The greater mole-rat, like
other species of the family, exhibits strong aggression toward relatives. If one of adult opponents does not
have the possibility to retreat, then the scuffle is almost always accompanied by death. During the scuffle
they usually bite each other’s nose, rostrum or ears. Young animals are also exposed to the aggression
of adults. At that, young mole-rats start to let out the squeak, which is not used by adults under no
circumstances, leading to the halt aggression.

During the year there is only one litter consisting of 1-3 pups. Contrary to the prevailing general
opinion that mole-rats lead solitary way of life we have found cohabitation of a female, a male and their
young of the current year at three of the seven areas of our study. Young mole-rats settle in a new place
at the end of June — early July. They often can be found above ground at this time.
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While eating the underground parts of plants the mole-rat makes very long tunnels, sometimes in
several tiers. Forage tunnels are placed horizontally and closely to the surface. In this case mole-rats
eject large hills (up to 0.5 m in diameter) of soil onto the surface of the earth. These molehills form chains,
sometimes reaching 170 meters in length, along the tunnels. The total length of the surface tunnels (with
branches) of one mole-rat can reach 300 meters. The nesting site of the hole has a depth of 3.5 m; at this
part of barrow, except the nest itself, there are larders for winter stocks storage, and several galleries,
connecting different parts of the hole. The scheme of larders localization is in Fig. 2.

Vertical entrance to the chamber

Ejection of
land

*0,20-0,25

Fig. 2. The scheme of the nesting site of the greater mole-rat hole

As shown by the results of our research the nest chamber is located at a depth of 100-150 cm,
usually 2 turns from the socket, which in turn branch out and lead to the main moves, which are at a
depth of 15-20 cm from the surface of the earth. Cameras with stocks are near the nest. Sometimes, the
mole rat burrow goes deep down to a depth of 3—-3.5 m.

The basis of the mole-rat nutrition are the underground parts of plants (rhizomes, tubers, bulbs), of
steppe grasses mainly. In spring, April-May, both youngsters and adults prefer the above-ground organs
(leaves and stems). Since mid-summer, the underground parts dominate in the diet. The range of fodder
plants includes several tens of species and depends on the frequency of particular species occurrence in
phytocoenosis. The basis of the mole-rat nutrition in the Central Black Earth region constitutes the
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species from Asteraceae, Umbelliferae and Fabaceae families (Ovchinnikova, 1971a). Locally mole-rats
harm the cultivated plants, directly eating potato tubers, onions and other edible roots.

S.L.Ovchinnikova (1969) notes that mole-rats are active all the year round making large larders
and placing them in different parts of the hole system, primarily in the area of wintering nests. The weight
of stored plants is about 10 kg or more per the individual. Up to 13-14 kg of potatoes and sugar beet can
be detected in their larders. In summer the mole-rat eats a lot of food per day, the total eaten mass
roughly equals to its own mass (about 0.5 kg).

Fig. 3. The stock of forage excavated by us from the greater mole-rat hole near the
vegetable gardens of locals in Nesterivka village of Velikoburlutskyi district in Kharkiv region

A.A.Migulin (1938) cites data that in the pantry mall there are only up to 2 kg of different roots.
Such as: dandelion, tuberous pea, etc. Our research has shown that the total weight of the stock can be
up to 16 kg.

As shown by the results of our research in one camera of one of the holes excavated by us near
the vegetable gardens of locals in Nesterivka village of Velikoburluksky district in Kharkiv region it was
found 8 kg of potatoes, 4 kg of carrots, 3 kg of burdock roots (Arctium lappa), 0.6 kg of couch grass roots
(Elytrigia repens). As we can see in those cases when the mole-rats settle near the vegetable gardens or
directly on them cultivated plants are present in their main diet (Fig. 3).

In Kharkiv region mole-rats are considered to be the pests of agriculture. They spoil mowing
grounds and damage the crops of permanent grasses, making impossible their mechanical harvesting.
They harm corn crops, as well as onions, potatoes and other root crops. The favorite food of the mole-rat
are the underground parts of the dandelion (Taraxacum sp.), cow-parsnip (Heracleum maximum), wild
chicory (Cichorium intybus), meadowsweet (Filipendula ulmaria), salsify (Tragopogon sp).

It is clear that such stocks are not enough for the mole-rat for whole winter. One can assume that
periodically this species falls into hibernation, and eats food resources only when awaking during the
winter thaw. We have repeatedly found fresh soil emissions of mole-rat in winter. But this assumption, as
well as many other questions of the mole-rat biology, remains open.

Conclusions

1. The greater mole-rat has only one litter consisting of 1-3 pups during the year. Contrary to the
prevailing general opinion that mole-rats lead solitary way of life we have found cohabitation of a female,
a male and their young of the current year at three of the seven areas of our study. Young mole-rats
settle in a new place at the end of June — early July. They can be found above ground often at this time.
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2. In the greater mole-rat population from the Regional Park “Velikoburlukskaya steppe” males are
characterized by the body length of 220—-260 mm, by hind foot length of 27-30 mm, by the body weight of
219-520 g. For adult females the average body length is 200-250 mm, the hind foot length is 26—-30 mm,
the body weight ranges from 284 to 409.6 g.

3. Many greater mole-rat specimens on the forehead or occiput have an individual light spot
(yellowish-white) or a white longitudinal strip by which we can identify individuals at repeated catching.

4. Sometimes, the mole rat burrow goes deep down to a depth of 3-3.5 m; except the nest itself,
here there are larders (up to 10) for winter stocks storage, and several galleries, connecting different
parts of the hole.

5. The total weight of one mole-rat stock can reach 16 kg. In one of burrows excavated by us near
the vegetable gardens of locals in Nesterivka village of Velikoburluksky district in Kharkiv region we found
8 kg of potatoes, 4 kg of carrots, 3 kg of greater burdock roots, 0.6 kg of couch grass roots.
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