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Mole-rats Nannospalax leucodon and Spalax zemni in Ukraine: identification criteria and border be-
tween their ranges. — Zagorodniuk, 1., Korobchenko, M., Kirichenko, V. — The differences between
two mole-rat species are shown according to the complex of exterior and cranial characters, each of which is
reliable in species diagnostics. In particular, they include the color of rhinarium, shape of the rostrum, devel-
opment of lateral occipital apertures and pharyngeal tubules, also the flexion of the base of the skull, and ex-
pressiveness of the intercrestal fossa in the mandible. A number of collection materials were re-identified,
which significantly changed the views on geographical ranges of these species. The boundary between spe-
cies should be considered substantially shifted to the west: the Bug—Tylihul interriver area is inhabited not by
N. leucodon, as it was believed so far, but by S. zemni. It is confirmed by both old specimens (1930-1950s)
and modern materials (2010-2016), thus it is not associated with habitat changes. At the same time, monitor-
ing of the dynamics of settlements of these species shows significant changes in the scope of inhabited areas,
as well as recent colonization of the most part of the region from coastal refugia.
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Cainaxku Nannospalax leucodon ta Spalax zemni B Ykpaini: kpurepii inenrudikamii Ta Meska mik ix
apeasaMu. — 3aropoaHOK, I., Kopoouenko, M., Kupnuenko, B. — [loka3aHo BiIMiHHOCTI JBOX BHJIIB
CJIIIAKIB 32 KOMIUIEKCOM €KCTep’€pPHHX Ta KpaHialbHHUX O3HAK, KOXHA 3 SKUX € Ha/iI{HOIO B JIarHOCTHII BH-
IiB, 30KpeMa 3a KOJIbOPOM pHHapito, GOpMOI0 poCcTpyMa, PO3BUTKOM OIYHMX MOTHIMYHUX OTBOPIB, IJIOTKO-
BHX FOpOKIB Ta 31aMy OCHOBH uepera, BUPa3HiCTIO Ha MaHAUOYIi MixKrpeOdeHeBoi ssMku. [lepeBr3HaueHo HU-
3Ky KOJISKI[IfHUX MaTepiajiB, sKi CyTTE€BO 3MIHWJIM YSBJICHHS IPO apeajd LUX BUIiB. Bimoma B miteparypi
MeXa MK BHJAMH CYTT€BO 3MillleHa Ha 3axiA: y Mexupiudi byry ta Tumiryny memkae vHe N. leucodon, sx
BBa)KAIIH JIoTenep, a S. zemni. lle maTBepmKyIOTh SK faBHi 3pa3ku (1930-1950-x pp.), Tak i cydacHi marepi-
amn (2010-2016 pp.), TOOTO 1€ He TIOB’SI3aHO 31 3MiHAMH apeaiiB. Y TOU ke Yac CIIOCTEPEKECHHS 3a IUHaMI-
KOIO TIOCENICHb IUX BHIIB 3aCBIMUYIOTH CyTTEBI 3MIiHH B 00CsATaX 3aceleHNX HIMHU TEPUTOPil 1 HeJaBHE 3ace-
JICHHSI HUMH O1JIbII0T YaCTUHHU PETiOHYy 3 IPUMOPCHEKUX pedyTiyMiB.

KnrwouoBi cnoBa: Nannospalax leucodon, Spalax zemni, KpaHiabHi 03HaKH, HOIIMPEHHS, apeai.

Introduction

Distribution of steppe terrestrial animals is very severely limited by the influence of a number
of factors, among which hydrography has a leading role. The significance of river valleys in geo-
graphical distribution of steppe animals, including mammals, was repeatedly considered in the litera-
ture (e.g., Pidoplichko, 1936; Tsemsh, 1941; Zagorodniuk, 1999). Rivers are especially important in
formation of geographical ranges of steppe underground mammals, in particular of mole-rats (Re-
shetnyk, 1941; Korobchenko, Zagorodniuk, 2009, 2016). In fact, distribution range borders of all
species of Spalacidae are associated with large rivers, and the pair of species Nannospalax leucodon
and Spalax zemni is not an exception (Topachevsky, 1969).

However, it is obvious that the fauna is in constant dynamics, and the boundaries of species
ranges are constantly changing as well. In case of mole-rats it means the regular appearance of such
factor of evolution and species distribution as interspecific competition, because mole-rats occupy
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similar ecological niches, regarding both trophic (feeding by bulbous plants and rhizomatous gras-
ses) and spatial components (meadow and steppe habitats within a narrow underground ecotope).
According to eco-morphological criteria, all mole-rats known in the European fauna are very close
species, and their existence is possible only in the form of vicarious populations replacing each other
in the space (Korobchenko, Zagorodniuk, 2009).

In this regard, the following two facts established during identification of new samples and re-
identification of old collection specimens of mole-rats (Nannospalax leucodon and Spalax zemni)
distributed in the Black Sea region appear important (and also unexpected before this research):
1) within the known by now range of Nannospalax leucodon there are records of another species,
Spalax zemni, in particular in vicinities of Shyrokolanivka (Korobchenko, Zagorodniuk, 2009: based
on samples obtained from K. Redinov) and in Berezivla district, Mykolaiv region (this article), as
well as in Lyman (former Kominternove) district, Odesa region (ibid.); 2) denial of the previously
prevalent and generally accepted idea that the distribution boundary between the two mentioned
mole-rat species (and essentially two genera) is the Southern Bug river.

According to these facts and some other findings and sample re-identifications, it is obvious
now that the boundary between the species runs to the west, most likely along the Tylihul river and
the Tylihul estuary, however it requires further clarification. The purpose of this work is to describe
the diagnostic characters and distribution features of two mole-rat species in the contact zone of their
ranges and to compile the inventory of their records to specify the boundary between them'.

Materials

Collections of mole-rats deposited in the National Museum of Natural History of Ukraine (see:
Korobchenko, 2014) were investigated, in both the Paleontological and Zoological departments
(NMNHU-P and NMNHU-Z). Some morphological materials were studied using samples from the
authors’ working collection. Criteria for species diagnostics were described by the authors earlier
(Korobchenko, Zagorodniuk, 2009; Korobchenko, 2012) and revised in this work in the light of
identification of the pair of species Nannospalax leucodon and Spalax zemni.

Criteria for species identification

Key differences between the two species are compiled based on the authors’ previous review
(Korobchenko, Zagorodniuk, 2009) and some old publications (Yanholenko, 1966; Topachevsky,
1969). These characters are compiled and described in table 1 and illustrated on figs. 1-5. Metric
characters were not analyzed. Characters were studied on samples deposited in NMNHU.

The main external identification criteria for this pair of species (and for Nannospalax and Spal-
ax in general) that can be used in the field, as well as in identification by photo records, is the color
of rhinarium, which is light-pink in N. leucodon and gray, dark gray, or black in all Spalax s. str.,
including S. zemni (fig. 1). This character was described first by Reshetnyk (1941), but it was lost in
all identification keys, and re-described just a few years ago (Korobchenko, 2012 b).

Nannospalax leucodon and Spalax zemni have 5 distinct cranial differences, which, according to
our research, play key role in diagnostics of these pair of species. Regarding the distal rostrum, an
important feature is the form of the nasal part: in N. leucodon, the contour of the nasal part (top
view) is rounded on the sides, whereas in S. zemni it has a trapezoidal shape with almost straight
lateral edges (fig. 2). Clear differences between these species were also revealed in the structure of
the occipital region: a characteristic feature is the presence of condylar canals above occipital con-
dyles in N. leucodon, distinguishing it from the genus Spalax (fig. 3). In addition, an important char-
acter is the large development of pharyngeal tubercles and a flexion at the border of basioccipital and
sphenoid bones in Nannospalax (fig. 4). On the mandible, an important character of Spalax is the
development of lateral crest that runs from the alveolar to coronary process and limits the intercrestal
fossa, which is typical for this genus (fig. 5).

' A detailed analysis of relationships between these species will be presented in a separate contribution (in press).
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Table 1. Key craniological differences between Nannospalax leucodon and Spalax zemni

Ta6muns 1. Kimto4osi kpaHianeHi BigMiHHOCTI Mixk Nannospalax leucodon ta Spalax zemni

Character

Nannospalax leucodon

Spalax zemni

Color of rhinarium

Form of the nasal part of the
skull (top view)

Condylar canals above oc-
cipital condyles (on both
sides of foramen magnum)

Pharyngeal tubercles (lateral
edges of the basioccipital
bone between tympanic bul-
lae)

Flexion at the basisphenoid
bone (between tympanic
bulla)

Intercrestal fossa on the
mandible (alveolar crest and
a pit limited by this crest)

light-pink (fig. 1 /)
The nasal part has an elliptical shape
with an expressive extension of its lateral

contours formed by the intermaxillar
bones (fig. 2 )

On the sides of foramen magnum, there
are small lateral condylar canals above
the occipital condyles, occasionally they
can be absent (fig. 3 /)

The lateral edges of the basioccipital
bone (at the place of the respiratory tube)
do not form neither lateral ridges nor
smooth groove between them (fig. 4 /)

There is a clear flexion at the suture
between the basisphenoid and basioccipi-
tal bones (fig. 4 /)

The alveolar crest on the mandible is
poorly developed and the concavity
between it and the inner crest does not
form an isolated pit (fig. 5 /)

light gray to dark gray (fig. 1 z)

The nasal part has almost straight lateral
outlines of the intermaxillar bones, which
converge only at the level of posterior
ends of nasal bones (fig. 2 z)

On both sides of foramen magnum, there
are no lateral condylar canals above the
occipital condyles (fig. 3 z)

The lateral edges of the basioccipital
bone (at the place of the respiratory tube)
form distinct ridges with a smooth
groove between them (fig. 4 z)

The suture between the sphenoid and
basioccipital bones is unnoticeable, with-
out a flexion in this place (fig. 4 z)

There is a well-developed crest on the
lateral surface of the mandible, and a
deep pit between it and the internal (con-
dylar-coronal) crest (fig. 5 z)

Fig. 1. Differences between Nannospalax leucodon (1)
and Spalax zemni (z) by the color of rhinarium.

Puc. 1. BiaminHocti Mk Nannospalax leucodon (I) Tta

51

Fig. 2-5. Differences between Nannospalax leucodon (I) and Spalax zemni (z): 2 — rostrum shape, 3 — lateral con-
dylar canals, 4 — pharyngeal tubercles and flexion at the basisphenoid bone, 5 — intercrestal fossa.

Puc. 2-5. BinminHocti Mixx Nannospalax leucodon (I) ta Spalax zemni (z): 2 — dopma poctpymy, 3 — GiuHi MOTH-
JIMYHI OTBOPH, 4 — TJIIOTKOBI TOPOKH Ta 371aM OCHOBH 4eperna, 5 — MiDKrpeOeHeBa sIMKa.
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Peculiarities of geographical distribution

The main attention is paid to the records of mole-rats in the area between the east and north of
Odesa region and the Dnister river. From the west, the area of records is limited by the Odesa-
Podolsk imaginary line; in biogeographic coordinates, this is the territory extending east of the Maly
Kuialnyk river that flows southwest from Zakharivsky district (Birnosove vil.) to the Hadzhibei es-
tuary near Odesa. This area drew attention after identification Spalax zemni in samples from Shyro-
kyi Lan (Korobchenko, Zagorodniuk, 2009), for which another species, Nannospalax leucodon, was
indicated earlier (Rusev et al., 2014)*, just as for the right bank of the Dnister river in general (Re-
shetnyk, 1941; Topachevsky, 1969; Filipchuk, Yangolenko, 1986 etc.)3.

The complied cadaster includes only materials species identification for which has been carried
out based mainly on cranial characters, studying collections, or (in some cases) specimen descrip-
tions published in works of colleagues who specialize in the study of cranial characters of mole-rats
(works by O. Myhulin, E. Reshetnyk, and V. Topachevsky). All localities are marked by the names
of the nearest settlements, with indications of administrative districts.

Records of Nannospalax leucodon

The descriptions of 9 locations are divided into two groups: the first one includes localities in
the north of Odesa region and the west of Mykolaiv region (4 localities), while the second group
deals with the south of the Odesa region, i.e. strictly the Black Sea region (5 localities). In this score,
there are also 17 locations in which mole-rats were recorded, but without species identification.

A) Records in the north of Odesa region and the west of Mykolaiv region

L1) Zherebkove (Ananyiv district, Odesa reg.). A specimen from Zherenkove mentioned in O. Myhulin’s
review as “Spalax leucodon, No. 867, Zherebkovo vil., Balta district” (Myhulin, 1938, p. 346), trapped
1.07.1928. In the collection of NMNHU-Z, there is a sample No. 9456 (skin, skull) listed in the catalogue
as “Spalax microphtalmus, Odesa reg., Balta district, Zherebkove vil., 1.07.1928” (Shevchenko, Zolo-
tukhina, 2005)*, i.e. the same specimen. However, this specimen was not found in the stocks of NMNHU,
and the species identification was accepted here after O. Myhulin (loc. cit.).

L2) Selyvanivka (Ananyiv district, Odesa reg.). Two collected specimens are known. In the collection of
NMNHU-Z, there is a specimen (skin and skull No. 5458) listed in the catalogue as “Nannospalax leu-
codon, Selevanivka vil.,, Ananyiv district, leg. E. Reshetnyk, 28.09.1937” (Shevchenko, Zolotukhina,
2005). We identified this skull with No. 5458 as leucodon. In the catalogue of NMNHU-P, this specimen
is listed as “No. 3567, Spalax leucodon, skull, female, Selevanivka vil., Ananyiv district, 28.09.1937, Re-
shetnyk.” The specimen was found in the collection of NMNHU-P: skull No. 3567 (without mandible): it
is typical leucodon (as E. Reshetnyk indicated it on the skull).

L3) Pervomaisk (Mykolaiv reg.). A specimen from Pervomaisk was described by O. Myhulin (1938) as
“leucodon” trapped in 1927 (7.06.1927) and deposited in the author’s collection with No. 686. This spec-
imen was found in the collection of NMNHU-Z: 1 spec. No. 9449 (skin, skull), as “Nannospalax leu-
codon, vicin. of Pervomaisk city, Mykolaiv reg., 7.06.1927, leg. ?” (Shevchenko, Zolotukhina, 2005).
This is the only record of this species near the Bug river (see fig. 6). In the catalogue of NMNHU-P, two
more specimens from Pervomaisk are listed, No. 4862 (486) and 4863, with identical entries: “leucodon,

% In this article (Rusev et al., 2014) facts important to us are presented obtained due to observations on routes and
reports of the locals: “On routes, as well as after interviewing the locals, the presence of a few more species was
established: mole Talpa europaea, mole-rat Spalax (Nannospalax) leucodon” (p. 212). However, it remains unknown
according to which characters these researchers identified the mole-rat on the route or whether there really are moles
(locals often call mole-rats as “moles”) in the depths of the steppe zone.

* Formally, the article by Filipchuk, Yangolenko (1986) is the most complete summary; however, there are no men-
tions of collected samples and records confirmed by morphological materials in it. Observations of mole-hills, infor-
mation from SES or animal protection stations (where species identification is not considered at all) clearly prevail
among these records. In addition, some of the points on the map are given under identical numbers, while a part of
the numbers is missing from the map, and there is no explanation for several localities in the legend to the map.

*In the cited catalog “Zherebkovo” is given according to outdated information (the village is now referred to another
district), and for unknown reasons this sample is recorded as S. microphthalmus (sic!).



Mole-rats Nannospalax leucodon and Spalax zemni in Ukraine... 101

skeleton, Pervomaisk, Odesa reg., 1937, Reshetnyk”. Both skulls were found and their identification as
“leucodon” was confirmed. It is important that mole-rats in vicinities of Pervomaisk have been not re-
corded at least since 1958 (data by V. Kirichenko).

L4) Petrovirivka (Shyriaieve district, Odesa reg., valley of the Velyky Kuialnyk river). The specimen
from this locality, according to label data and the record in the catalogue of NMNHU-P, has such initial
data: “No. 2897 (2368/127), Spalax leucodon, skeleton, Petrovirivka, Tiraspol district, from Brauner’s
collection.” This skull was investigated by us and its identification as leucodon was confirmed.

B) Records in the south of Odesa region

L5) Korsuntsi (Lyman district, eastern bank of the Kuialnyk estuary). Specimen in the collection
of NMNHU-Z, skin and skull No. 16349, 25.05.2009, leg. P. Panchenko; skull with typical for N. leuco-
don characters, pink rhinarium (fig. 1; the photo was used in the Red Data Book of Ukraine).

L6) Vyzyrka (Lyman district, Odesa reg.). In 2016, a mole-rat with pink rhinarium was captured here, i.e.
N. leucodon (P. Panchenko, pers. comm.); this finding was passed with a comment “the easternmost
among mole-rat settlements that were discovered in the area between the Kuialnyk and Tylihul estuaries”.

L7) Shompoly’ (Lyman district, Odesa reg.). In the catalogue of NMNHU-P, there is a series of records
“Kominternivsky district, Odesa reg., Reshetnyk, 1937 (a part of specimens was collected in 1938, one
specimen No. 3568 has exact date: 6.10.1937), all identified as “Spalax leucodon.” In total there are
23 skulls (a part with skeletons) with No. 3568, 4843-4858, 48604861, 4864-4865, 4867-4868. In fact,
17 skulls and (or) mandibles were found in the collection, all of them are typical leucodon (3568°, 4843,
48457, 4846-4851, 48534855, 4857, 4858, 4860, 4862, 4864, 4865, 4867, 4893, 4894, 4898, 4899).

L8) Liubopil (Lyman district, Odesa reg.). Records from about 2005, species identification was carried
out by the description of body size and color of rhinarium (communication from a local mole-hunter).

L9) Pshonianove (former “Neu Peterburg”, Lyman district, Odesa reg., eastern bank of the Kuialnyk es-
tuary). Cottage areas, we received 1 specimen trapped 12.06.2016. According to the mole-hunter’s com-
munication, the species’ expansion took place here: about 2000-2005 mole-rats occurred here only in the
south, near the estuary (but they were common “on the opposite bank”), but about 2005 they appeared in
Liubopil, then in Pshonianove, Butivka and later they spread further towards Odesa.

Records of Spalax zemni

Descriptions of 9 locations divided in two groups are given below. The first group includes re-
cords from the south of Mykolaiv region, namely from the right bank of the Southern Bug river
(6 localities), while the second group includes records from the north of Mykolaiv region and from
Kryvorizhia, i.e. the left bank of the Southern Bug river (5 localities). The first group is the most
important because it regards the territory, which researchers attributed to geographical ranges of
Nannospalax leucodon (fig. 6). In these limits there are also 6 locations in which mole-rats were
found, but without data needed for diagnostics. Most of the known localities tend to the south of the
region, where refugium settlements of the species occurred in the recent past.

In field conditions, it is also noteworthy that mole-hills of Spalax zemni are often much larger
than those in the Odesian N. leucodon. It was repeatedly noted by the authors, in particular when
comparing observations of mole-rat settlements in Shyrokolanivka (Spalax zemni) and adjacent loca-
tions (see below) with mole-rat settlements in the area located westwards of the Tylihul estuary, to
the west from Kobleve (Nannospalax leucodon).

> The labels indicate only the district “Kominternivsky.” The name of the village was clarified based on the collec-
tor’s work (Reshetnyk, 1941: 24). However, there are two villages with similar names, Stari and Novi Shompoly,
situated next to each other.

® The mandible of this sample with the same number (No. 3568) was found in NMNHU-P.

" The sample’s mandible was found in NMNHU-Z with the old (4845) and a new number (14925). These numbers
(4845 and 14925) are in the catalogues of NMNHU-P and NMNHU-Z with the same original data (“/eucodon, Re-
shetnyk, 1938, Kominter. dstr.”), which are also written on the samples by Y. Reshetnyk’s hand. However, on the
skull 14925 in NMNHU-Z the old number was erased. Both samples are N. leucodon, but the second one has no
lateral condylar canals (it was mentioned earlier as a character common for S. zemni: Korobchenko, Zagorodniuk,
2009). We believe that the error occurred in NMNHU-Z because of destruction of the original information.
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Fig. 6. Record localities of the two mole-
rat species in the Northern Black Sea
region.

0 Nannospalax leucodon,
A Spalax zemni,

A Spalax zemni subfoss.,
o Spalax indet.

Dark signs indicate localities with
available morphological data, white
circles indicate records without species
identification. The big circle is the area
between the Tylihul and Berezan
estuaries, where colonies of S.zemni
probably existed in the period of
depression in 1940-2000, and from
which the species expanded to north
(localities Z2-Z6).

Puc. 6. Micus 3HaxiZoK ABOX BHAIB CIi-
makiB 'y miBHiYHOMY [IpugopHOMOp’i.
TemHi 3HaYKHM — MicLs, 3 AKUX € Mopdo-
JIOTIYHI JaHi, OLTl — 3HaxijKku O0e3 BU3HA-
£ yenns Bumy. Koo — o6macts Mixk Twmi-
rylioM Ta bBepe3aHChKUM JMMaHOM, 1€
HaliMOBIipHIIIe 30epirajaucsi IOCENeHHS
s S. zemni y mepion nempecii 1940-2000
- & pp. 1 3BiIKM HIIIO 3aceNeHHS BUAOM
i il MIBHIYHIMINX TUISTHOK (TOYKH Z2-76).

C) Records in the south of Mykolaiv region (right bank of the Southern Bug river)

Z1) Osnova (Berezivka district, Odesa reg.). In the catalogue of NMNHU-P, there is a record No. 641
(313) “Spalax podolicus, skull, Osnova vil., Kherson reg., 28.07.1925, male, [leg.] Z. Holovianko (from
Pidoplichka’s collection).” This sample was not found in NMNHU-P. In the catalogue of NMNHU-Z,
there is a record No. 2993 (“skin”): “Spalax arenarius, Osnova vil., Berezivka district, leg. Z. Ho-
lovianko, 28.07.1925” (Shevchenko, Zolotukhina, 2005), i.e. the same specimen, but only the label was
found, with an additional No. 2369. We accept the species identification (zemni) after 1. Pidoplichko.

Z2) Berezivka (Berezivka district, Odesa reg.), 3 km E, 25.05.2009. Direct observation; the color of rhi-
narium is dark-gray (E. Yablonovska-Grishchenko, pers. comm.).

Z3) Danylivka (Berezanka district, Mykolaiv reg.). Stable settlement, isolated for a long time; in 1998—
2000 the mole-rat began to expand to the north, to Shyroky Lan, then to Ulianivka, and it was often regis-
tered in forest bands and fields. Then it spread further to the north, towards Voznesensk. Species identifi-
cation is provisional and based on data about mole-rats expansion from here to Shyrokolanivka.

Z4a) Shyrokolanivka (Veselynove district, Mykolaiv reg.). In July 2005, in the Shyroky Lan military
training ground, 6 samples from nests of Buteo rufinus were collected (leg. K. Redinov), which are depos-
ited in the authors’ collection (in NMNHU) (Korobchenko, Zagorodniuk, 2009)°*. Another sample was
collected nearly in 2012 and passed to the Mykolaiv Local History Museum (K. Redinov, pers. comm.).
The species appeared here in the 2000s; in 2002-2005 it settled the whole military area, adjacent villages,
and fields. The description of mole-rat population in this locality as “S. leucodon” (Rusev et al., 2015)
was not based on morphological characters, but on the old views on mole-rat species ranges.

Z4b) Shyrokolanivka-2. A mole-rat was captured in the Shyroky Lan military area in autumn 2013, and
the specimen was passed to the Mykolaiv Local History Museum (K. Redinov, pers. comm.). Species
identification was carried out based on exterior features, including dark rhinarium (S. zemni).

8 Data in the first communication were incomplete: “studied skulls of mole-rats from Veselynivsky district ... by the
pattern of the occipital part of skull are identical to ... S. zemni” (Korobchenko, Zagorodniuk, 2009).
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Z5) Hryhorivka (Veselynove district, Mykolaiv reg.); trapped in 2013 at the crossroads of highways, its
frozen carcass was deposited in the Mykolaiv Regional SES (sample was lost); identified by exterior
characters (gray-black rhinarium, large body size; our data).

Z6a) Mykhailivka (“Ulianivka, Varvarivka district” = Mykhailivka vil., Mykolaiv district; the former
“Varvarivsky district” in the 1960s was included into the Mykolaiv district). Detailed data lost; there is a
record in the authors’ registry “in our work collection there is a skull from Topachevsky’s collection,
1963” (sample not found). Z6b) Mykhailivka (“Ulianivka”, Mykolaiv district): it is a common species
here since about 2005. Identification as zemni (without morphology) is based on the fact that this settle-
ment is an unambiguous continuation of the population from Shyroky Lan (K. Redinov, our data), where
the species settled in Ulianivka about 2002—2005 (our data).

D) Records on the north of Mykolaiv region and in Kryvy Rih region (left bank of the Southern Bug)

Z7) Nova Odesa (“Novoodesa district”, Mykolaiv reg.). The find is attributed to the left bank of the
Southern Bug. In the catalogue of NMNHU-P, there are 5 samples No. 4892, 4894, 4895, 4898, and 4899
with identical data: “Spalax polonicus, skeleton, male, Novoodesa district, Mykolaiv reg., 1938, Reshet-
nyk.” Four of them were found in stocks of NMNHU-P, and the identification as S. zemni was confirmed
(No. 4892, 4894, 4898, 4899). There was also found a skull without number, but with the following sign
on skull: “female, Novoodesa district, Mykolaiv reg., 15.04.1938, Reshetnyk”.

Z8) Kalynivka (Vitovka district, Mykolaiv reg.). Cottage areas near the Inhul river; trapped about 2013—
2014, the sample (skin with the skull inside) is deposited in the Mykolaiv Local History Museum; its iden-
tification was carried out by K. Redinov based on external characters (including the color of rhinarium).

79) Novy Bug (Novy Bug district, Mykolaiv reg., valley of the Inhul river). In the catalogue of NMNHU-
P, there is a record “No. 4896, Spalax polonicus, skeleton, female, Novy Bug district, Odesa reg., 1938.
Reshetnyk.” We did not find this material in the stocks, but E. Reshetnyk’s identification is authoritative;
in addition, this record is located far from the distribution border of the species (see: fig. 6).

Z10) Novoarkhangelsk (Novoarkhangelsk district, Kirovohrad reg.). In the catalogue of NMNHU-P,
there are records about 3 specimens No. 4893, 4900, 4959 (2 skeletons without skulls, and 1 skull):
“Spalax polonicus, female, Novoarkhangelsk district, Odesa reg., 1938, Reshetnyk.” The authors found
the skulls No. 4893 and 4959 in NMNHU-P that allows confirming initial identification.

Z11) Khmeliove (Mala Vyska district, Kirovohrad reg.). Species from this locality was described earlier
(Myhulin, 1938: p. 314 and fig. of the skull “from the collection of Zool. Mus. Acad. Sci.,” 1927); the
skull No. 1745 was found in NMNHU-Z; in the catalogue, there is a record “Spalax zemni, Odesa reg.,
Khmeliove district” (Shevchenko, Zolotukhina, 2005). In addition, 8 samples with entry “Spalax poloni-
cus, Khmeliove district, Odesa reg., Reshetnyk, 1937 (6 skulls and 2 skeletons without skulls) are men-
tioned in the catalogue of NMNHU-P: No. 4888, 4889, 4901-4904, 4897, 4960. Two skulls were found in
NMNHU-Z, No. 4902 and 4904: the first one has on its label the new No. 14927 with record “zemni,” an-
other with No. 4904 (current No. 14926) has the collector’s record on the skull “polonicus.”

Conclusions

The differences between two mole-rat species Nannospalax leucodon and Spalax zemni were
evaluated by 6 revised exterior and cranial characters. Each of them is reliable in species identifica-
tion, including the color of rhinarium, shape of rostrum, presence or absence of condylar canals,
development of pharyngeal tubercles, flexion at the border of basioccipital and sphenoid bones, de-
velopment of mandibular crest separating the intercrestal fossa. This complex of features allowed re-
identifying a number of collection specimens that significantly changed the view on geographical
ranges of the studied species.

The new data clearly showed that the boundary between the species ranges that has been con-
sidered so far along the Southern Bug river (e.g., in the Red Data Book of Ukraine (2009) and many
other sources cited above) should be significantly shifted to the west: between the Southern Bug and
Tylihul rivers occurs not Nannospalax leucodon, as it was believed by now, but another species
Spalax zemni. This is confirmed by both old (1930s to 1950s) and modern samples (2010-2016).
Therefore, it is not associated with long-term changes in species ranges, and the boundary between
species as earlier as now run along the Tylihul river.
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At the same time, monitoring of mole-rat settlement dynamics demonstrates significant changes
in the scope of inhabited areas. During at least 1958-2000, the territory of Mykolaiv region was free
from mole-rats (data of the Mykolaiv Regional SES). Therefore, it is worthwhile to talk about a sec-
ondary occupation by mole-rats the most part of the Black Sea region from small refugia, which

survived in the south, on the steppes near estuaries in Odesa and Mykolaiv regions.

The geographical boundary between the two species in the north of the region, obviously, runs
along the Southern Bug river and through the Southern Bug—Dnister interriver area. Summarizing all
data it can be assumed that Nannospalax leucodon is a recent entrant in the region.
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