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Abstract

The hedgehog is a common and widespread species in the Republic of Moldova. In
the studies from the past century and even in more recent papers, the hedgehog was
considered to be the species Erinaceus europaeus. The aim of this study was to es-
tablish the taxonomic status of hedgehog in the Republic of Moldova based on ex-
ternal and cranial morphology and to confirm the occurrence of the species E. rou-
manicus in the territory of the country. The material was collected in 2010-2024 all
over the territory of the Republic of Moldova, and hedgehogs were registered in over
120 locations. In 36 individuals, external biometric measurements were taken and
42 skulls were examined by using 15 linear measurements of the skull. In collected
individuals the white spot had more or less symmetric or asymmetric shape and had
various forms and dimensions. The external biometric measurements of E. rouman-
icus individuals from the Republic of Moldova showed wider limits of all the char-
acters in comparison to previous data, fitting to those indicated for Central Europe.
The skull is quite massive and changes significantly with age. The mandibular fora-
men is shifted towards the lower end of the mandible, and the articular condyle has
the shape of an elongated drop. The mandibular coronary process is high and heavily
curved, and there is a well-pronounced recess between the angular process and the
horizontal ramus of the mandible. The cranial parameters vary within a low range
thorough the territory of Moldova. The values of nasal, maxillary, and mandibular
indexes vary slightly with low value of variation coefficient. The nasal index values,
the shape of the mandibular bones, and the location of foramena exclude completely
the occurrence of the species E. europaeus in the territory of the Republic of Mol-
dova. The length of the naso-maxillary suture varies between 3.74—6.39 mm, which
is particular for the morphotype roumanicus, while in the concolor morphotype this
suture is very short or even absent. Thus, according to shape and size of the ventral
white spot, morphology of the mandible, the nasal, maxillary and mandibular in-
dexes, as well as the length of the naso-maxillary suture, the territory of the Republic
of Moldova is inhabited by the species E. roumanicus.
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Mopdonoriuyaa MiHIUBICTD i TAKCOHOMIYHMI cTaTyC XKaka (Erinaceus)
y Pecny6aini MosagoBa

BikTopist Hictpeany

Pesiome. Dxak € 3BMYaifHUM i IMPOKO PO3MOBCIOKEHUM BHIoM y Pecry6rini Monnosa. Y J0CHiKeHHAX
XX cr. 1 OlbII Mi3HIX MpalgX DKaKKU pO3TISAaNU K BUa Erinaceus europaeus. MeTo0 JOCHIIKEHHS € BCTaHO-
BJICHHS TAKCOHOMIYHOTO CTaTycCy iXkakiB B Pecry0uminii MoyimoBa Ha OCHOBI 30BHILIHBOI 1 YepenHoi Mopdoorii 3
METOI0 OOTPYHTYBAHHS iX HaJIeXKHOCTI 10 BUay E. roumanicus. Matepian 3i6pano y 2010-2024 pp. Ha Bciit Te-
puropii pecry0miky, DkakiB 3apeecTpoBaHo y nmoHaz 120 nokanigx. s 36 ocoOHH npoBeaeHO 30BHILIHI Oiome-
TPUYHI BUMIPIOBaHHS, a 42 yepenu JOCHIiIKEHO 3a JOMOMOrow 15 miHiMHUX BUMipIoBaHb. Y 3i10paHuX ocoOMH
Oina mIsiMa Majia OLTBII-MEHIT CHMETPHYHY ab0 acuMeTpHuHy GopMy Ta pizHi hopmu i po3mipu. 30BHIIIHI Oio-
METPUYHI BUMIpH 0COOUH E. roumanicus TIOKa3aJy MIAPII MEXIi BCIX 03HAK MOPIiBHSHO 3 TIONEPEIHIMU JaHUMH,
0 BiamoBinae mokasHukam s Lentpansaoi €Bponu. Uepen MacUBHUI 1 3HAYHO 3MIHIOETHCS 3 BikoM. Hiok-
HBOILEIICITHNI OTBIp 3MIIIEHHI 10 HIKHBOTO KiHISI HIDKHBOI IIeJIeNH, a CyTrIIo00BUi BUPOCTOK Ma€e GpopMy BH-
IOBXKEHOI Kparuti. HrkHbpomenenHuid BiHIIEBUI BiPOCTOK BUCOKUH 1 CHIIBHO BUTHYTHH, a M)XK KYTOBUM BiIpo-
CTKOM 1 TOPH30HTAIBHOIO TUTKOK HIKHBOI Ienenu € no0pe BUpakeHa 3amanuHa. [lapamerpu yepemna Bapito-
IOTBCS B MaJIOMY Jlialma3oHi Ha BCiil Tepuropii MonnoBu. 3HaueHHS HOCOBOTO, BEPXHBOIIEICITHOTO Ta HI)KHBO-
HIEJIEMTHOTO 1HACKCIB Jen0 Bapilol0ThCA 3 HU3bKUM 3HaUeHHSIM KoedilieHTa Bapianii. 3HaueHHS HOCOBOTO iH/Ie-
KCY, (hopMa HIDKHBOIIENEITHUX KICTOK 1 pO3TalllyBaHHS OTBOPIB MOBHICTIO BUKJIFOYAIOTh HAsBHICTD BUAY E. euro-
paeus Ha TepuTopii PecyOmiku MouoBa. JJoB)KHHA HOCO-BEPXHBOIIIEICITHOTO I1IBa KOJUBAETHCS B MEXkax 3,74—
6,39 MM, 10 € XapaKTepPHUM JUTs1 MOPQOTHILY roumanicus, TOII K y MOPGOTHILY concolor il OB ayske KOpo-
TKUH 200 HaBiTh BiACYTHiH. TakuM 4uHOM, 32 ()OPMOIO Ta PO3MIpOM BEHTpPAILHOI 01101 IIIMHU, MOp(oIIoTieto
HIDKHBOI IEJICTTH, HOCOBUM, BEPXHBOLIETICITHUM Ta HIKHBOILIEICTTHIM 1HAEKCAMH, a TAKOXK JOBXXHHOIO HOCO-
BEPXHBOIIEIEITHOTO IBa TepuTopist Pecmy6niku Monmosa 3acenena BunoM E. roumanicus.

KnrodoBi cnoBa: Erinaceus roumanicus, MOPQOJIOTis ueperna, HoCO-IIeNenHuit 1oB, Pecy0iika Monnosa.

Introduction

In the territory of the Republic of Moldova, the hedgehog is a common widespread species. In
previous studies from the past century, the hedgehog from the territory of the Republic of Moldova
was considered to be the species Erinaceus europaeus [Gassovskii 1952; Saenko 1959; Kuchuc 1969;
Lozan & Scramtai 1972; Averin et al. 1979; 1984 etc.]. The first and only paper dedicated exclusively
to insectivoran species was published in 1975, where data gathered during 15 years (1957-1972) were
presented [Lozan 1975]. In the paper, there are data on palaeozoology, morphology, taxonomy, some
biological and ecological features of eight insectivoran species, including E. europaeus L. It is men-
tioned that hedgehogs from Moldova belong to the subspecies E. europaeus roumanicus Barr.-Ham.,
widely spread in the southern part of the European USSR.

In the 1990s, the species used to be identified as E. concolor [Mihailenko 1996, 1997; Mihailenko
et al. 1992]. Nevertheless, since there were no special studies dedicated to the hedgehog, in subsequent
papers other researchers did not mention the species as one occurring in Moldova and the hedgehog
was still considered as E. europaeus [Munteanu & Lozanu 2004; Munteanu 2005; Postolache et al.
2012 etc.]. Since 2010, new data on species occurrence, distribution, and morphology have been col-
lected and the presence of E. concolor in the territory of the republic has been mentioned in several
papers [Munteanu et al. 2013; Sochirca et al. 2013; Nistreanu et al. 2015; 2016 etc.]. The intense
studies of insectivoran species from the last years and preliminary analysis of skull morphology allows
to state the presence of E. roumanicus in the territory of Moldova [Nistreanu 2019; Nistreanu & Larion
2022; Nistreanu et al. 2020; 2022; 2023 etc.].

In Europe, the eastern hedgehog was considered for many years as subspecies of Erinaceus eu-
ropaeus [Barret-Hamilton, 1900; Gromov ef al. 1963; Ellerman & Morrison-Scott 1966; Vasiliu &
Sova 1968 etc.], although in 1912 Miller proposed the name of Erinaceus roumanicus for the eastern
hedgehog, it being distinct from the western species [Miller 1912].
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As a basis for differentiation between western and eastern hedgehogs was the clear shape and
position variation of the maxillary and nasal bones, the maxillary, parietal and nasal indexes [Rod]l
1966]. In the same period, it was proved that the ranges of the two species partially overlap in Central
Europe [Kratochvil 1966]. Thus, the eastern hedgehog was recognised as a species under the name of
E. concolor Martin, 1838. Since then, many authors found constant differences in skull structure and
colouration of the ventral fur, the level of which proves the species-specific features of the western
hedgehog [Wolff 1976; Skoudlin 1978; Krystufek 1983; Zaitsev 1982, 1984; Zagorodniuk & Mishta
1995 etc.]. The karyological studies confirmed the species rank of E. concolor according to differences
in the shape of some autosome’s localisation and some differences in heterochromatin [Kral 1967;
Markov & Dobrijanov 1974; Giagia & Ondrias 1980; Sokolov ef al. 1991; Gavlila et al. 1998].

The study of cranial variability in the eastern hedgehog demonstrated the existence of two distinct
geographical morphotypes—concolor and roumanicus—thus confirming the existence of two distinct
species with parapatric distribution [Krystufek & Vohralik 2001; Krystufek 2002]. The results ob-
tained by molecular-genetic methods showed a deep divergence between the western and eastern
clades of E. concolor and confirmed the validity of the taxon E. concolor roumanicus as a separate
species in Central and Southern Europe [Bannikova et al. 2003; Arslan et al. 2008; Bogdanov et al.
2009; Bolfikova & Hulva 2012].

The aim of the paper is to establish the taxonomic status of hedgehogs in the Republic of Moldova
according to external and cranial morphology in order to determine the exact species and to confirm
the occurrence of E. roumanicus all over the territory of Moldova.

Material and Methods

The material was collected in 2010-2024 all over the territory of the Republic of Moldova
(Fig. 1). The collected animals were measured and weighed, and their sex and age were determined.
The age of live individuals was determined based on body weight and presence of growing spines. In
dead individuals, the condylobasal and mandibular lengths, as well as tooth wear were used.

The following body measurements were taken: body length—from the tip of the nose to the anal
orifice; tail length—from the anal orifice to the end of the last vertebra; hind foot length—from the tip
of the heel to the tip of the longest toe, without the nail. The variability of ventral fur colouration was
registered; the white spot was measured. For morphological craniometric investigations dead animals
were collected, mostly roadkill. Hedgehogs from over 120 locations were registered and 42 skulls
were examined. The taxonomic status was assessed according to cranial morphology [Wolf 1976;
Pucek 1981; Zaitsev 1982, 1984; Krystufek 2002]. In the study, 15 linear measurements of the skull
were used, taken with an electronic calliper (Fig. 2):

CBL—condylobasal length, UTR—upper tooth row length, RL—rostrum length, ZB—zygo-
matic breadth, lToC—interobital constriction, OD—orbital diameter, BcB—braincase breadth,
BcH—braincase height, RBa—rostrum breadth in anterior part, RBp—rostrum breadth in poste-
rior part, NMS—naso-maxillary suture length, ML—mandible length, MTR—mandibular tooth
row length, CH—coronoid height, and MRH—height of mandibular ramus.

Fig. 1. Collecting points of Erina-
ceus roumanicus in the territory of
the Republic of Moldova.

Puc. 1. Micug 3HaxokeHHs Eri-
naceus roumanicus Ha TEPUTOPIT
Pecny6nixu Mommosa.
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Fig. 2. Cranial parameters of studied hedgehog individuals.

Puc. 2. [TapameTpu yepemna T0CTiHKyBaHUX OCOOMH 1XKaKiB.

Only adult individuals were taken for study, both males and females, because the differences
between sexes are not significant. The following indexes were calculated [Zaitsev 1982]: nasal index
NI (length of nasal bones to their minimal width), maxillary-nasal index MNI (length of maxillo-
premaxillary suture to length of nasal bones), mandibular index MI (length from the posterior margin
of M3 alveola up to recess between angular and condyloid processes to length of posterior margin of
M; alveola up to the end of angular process). For each parameter the following values were calculated:
mean, minimum, maximum, standard deviation, standard error, and variance.

Results and Discussion

The northern white-breasted hedgehog Erinaceus roumanicus inhabits the territory of the Repub-
lic of Moldova. It has a robust body, rather large, without a clear boundary between the head and the
trunk. The head is not too large and ends with a short and narrow snout. The ears are short and rounded,
covered with bristles. The legs are short and plantigrade, with 5 fingers with long claws; the anterior
limbs are longer than the hind legs. The muzzle is light-brown, with black tip, with nostrils straight
ahead and separated by a trench. The dorsal and lateral body sides are covered with long spines of
about 3 cm, which have an alternating colour of dark and light shades with light tips. The number and
length of the spines increase with age.

The abdomen is dark, almost black, and on the chest, and sometimes on the throat, there is a
white, whitish or dirty white spot that may have different shape and size. In the studied individuals (n
= 88), the spot had a more or less symmetric or asymmetric shape and it had rounded, rhombic, rec-
tangular or irregular forms and various dimensions. The maximum length of the spot was 196 mm and
the maximum width was 98 mm. In 61.36% of the studied specimens, the spot covered the throat and
the chest, while in 27.27% of the specimens the spot covered also a large part of the abdomen, reaching
almost its lower extremity. In the rest of the individuals, the spot covered only the chest.

The external biometric data of E. roumanicus individuals from the Republic of Moldova (n = 36)
showed wider limits of all the characters in comparison to previous data from Moldova (Table 1),
except the maximum value of the hind foot, which was higher in previous studies. The mean value of
body weight exceeds the maximum limit indicated for Moldova. In general, all the characters fit to
those indicated for the species from Central Europe (Table 1).

The skull is quite massive and changes significantly with age. The most obvious features are the
development of crests, especially of sagittal and supra-occipital ones. The lambdoid crest between the
parietal and occipital bones is well developed (Fig. 3).
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Among the upper unicuspid teeth, the first incisor is the longest, clearly separated from the sec-
ond, which is the smallest unicuspid. There is a third, larger incisor, followed by the canine as long as
the first incisor and larger than the first premolar. The second premolar is triangular in shape, and the
third has three tubercles. The first two molars have the surface in the form of a quadrilateral, wider at
the back with four cusps: protocone, paracone, hypocone, and metacone. The third molar is small and
oblique to the previous molar.

The first lower incisor is forward and is joined by the second and is shorter than the canine. The
first premolar has two cusps, one smaller and one obviously larger. The second premolar is high with
three tubercles: protocone, paracone, and metacone. The first two molars have three anterior tubercles
and two posterior ones, the surface of M; being larger than that of M». The third molar is triangular in
shape and is much smaller (Fig. 4).

Table 1. External measurements of E. roumanicus from the Republic of Moldova and Central Europe

Tabmun 1. 3oBHimHI GiomeTpuyHi 03Haku E. roumanicus 3 Pecrrybmiku Mongosa ta LlenTpansaoi €Bponu

Parameter Body length, mm Tail length, mm Hind foot length, Body weight, g
mm

Mean + SD 241.72 £1.95 29.59 +1.51 41.0+0.99 837.28 +£32.59
min—max 232-268 19.7-39 3648 603-1117
Barret-Hamilton 1900 170-306 24-28 41-43 —
Lozan 1975 235-250 22-35 36-50 700-800
Pucek et al. 1981 171-285 14-39 3045 238-1232
Murariu 2014 230-295 15-40 38-47 400-1200
Cerna Bolficova et al. 2020 160-370 — — 230-795

Fig. 3. Skull of E. roumanicus from the central
part of the Republic of Moldova.

Puc. 3. Uepen E. roumanicus i3 IEHTpaiIbHOI Ya-
ctuHU Pecny6niku Mommosa.

Fig. 4. Mandible of E. roumanicus from the cen-
tral part of the Republic of Moldova.

Puc. 4. Hwxus wenena E. roumanicus i3 1eHTpa-
npHOT yacTuHM Pecmy6uiku Mosnmosa.
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The angular process of the mandible is long and narrow, and its upper edge is formed by the crest
that runs along its medial side (Fig. 5 a—b). The mandibular foramen is shifted towards the lower end
of the mandible (Fig. 5 e—f). The articular condyle has the shape of an elongated drop (Fig. 5 ¢). The
temporal-mandibular joint is almost flat, the mandibular coronoid process is high and heavily curved,
and there is a well-pronounced recess between the angular process and the horizontal ramus of the
mandible (see: Fig. 5).

The cranial parameters vary within a small range throughout the territory of Moldova (Table 2).
The variation coefficient is higher in condylobasal length and brain case breadth and in other cranial
measurements it lies between 0.16 and 3.85. The values of nasal, maxillar, and mandibular indexes
vary slightly with low value of variation coefficient.

In the studied individuals from Moldova, the naso-maxillary suture length varies between 3.74—
6.39 mm, which is characteristic of the morphotype roumanicus, which has a long naso-maxillary
suture, while in E. concolor this suture is very short or even absent.

Fig. 5. Naso-maxillary suture in E. roumanicus (a) and E. concolor (b) (after [Krystufek 2002], left) and its form in
hedgehog individuals from the Republic of Moldova (photo right).

Puc. 5. Hoco-menennuii moB y E. roumanicus (a) 1a E. concolor (b) (3a [Krystufek 2002], niBopyd) Ta oro BUTIAI ¥
TxakiB 3 PecniyOniku Momnnosa (poTo mpaBopyH).

Table 2. Cranial measurements of adult £. roumanicus from the Republic of Moldova

Ta6muus 2. KpanianeHi BuMipn y E. roumanicus 3 Pecrryoniku Mongosa

Parameter Mean, mm min—max, mm SD SE Variance
CBL 53.49 50.86-55.88 2.039 0.832 4.157
RL 30.26 29.25-31.47 0.926 0.378 0.857
UTR 27.04 25.22-28.80 1.388 0.525 1.926
NMSL 4.92 3.74-6.39 0.973 0.435 0.947
OD 13.16 12.46-13.96 0.629 0.238 0.395
7B 33.28 31.88-36.82 1.876 0.766 3.519
IoC 14.79 13.44-16.46 0.949 0.359 0.901
RoBA 11.71 11.02-12.04 0.409 0.167 0.168
RoBP 21.79 20.22-23.39 1.229 0.502 1.513
BcB 26.05 22.51-28.88 2.186 0.826 4.779
BcH 17.98 17.2-18.9 0.725 0.296 0.526
ML 41.73 39.84-44.98 1.797 0.599 3.229
MTR 22.58 19.34-24.01 1.479 0.523 2.189
CH 19.56 17.45-21.89 1.393 0.441 1.940
MRH 12.38 10.55-14.03 1.166 0.369 1.360
NI 4.045 2.974.78 0.592 0.769 0.385
MNI 1.255 1.14-1.39 0.011 0.107 0.053

MI 0.721 0.69-0.77 0.031 0.013 0.001
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The cranial parameter of E. roumanicus from Moldova fit into those indicated for Czechoslovakia
[Rodl 1966; Hrabe 1976] in the zone of sympatry of the two hedgehog species E. europaeus and
E. roumanicus, for Poland [Ruprecht 1972], for Bulgaria [Peshev & Hussein 1990], while in some
parts of Russia [Kirov, Voronezh, Rostov, and Orenburg regions] the measurements’ values are bigger
than in Moldova [Zaitsev, 1982]. In general, cranial parameters vary within large limits and overlap
in the European hedgehog species [Zaithev 1982; Ruprecht 1972; Krystufek 2002].

In the area of sympatry, E. europaeus and E. roumanicus proved to be smaller and more similar
to each other, with a convergent shape of the mandible [Cerna-Bolfikova et al. 2020]. Even the skull
indexes and nasal bone dimensions vary in a large range and indicate that these characters are of little
practical value. Their variability, expressed in coefficients, was one of the highest in the examined
series of two species E. europaeus and E. roumanicus, as well as and in different populations of these
species across Europe [Ruprecht 1972]. Even some skull indexes, such as the nasal and parietal [Rodl
1966], show large variations and can only be important as convenient diagnostic characters under
given local conditions [Ruprecht 1972]. Nevertheless, the nasal index values, the shape of the man-
dibular bones and the location of foramena [Wolf 1976] exclude completely the occurrence of the
species E. europaeus in the territory of the Republic of Moldova.

The nasal, maxillary, and mandibular indexes are more effective in Erinaceus species diagnostics
[Rodl 1966; Wolff 1976; Zaithev 1982; Zagorodniuk & Mishta 1995]. On the other hand, the men-
tioned indexes partly overlap between E. concolor and E. roumanicus [Hussein 2013]. Following the
study of cranial variability in hedgehogs from Europe, the Caucasus, and the Middle East, two distinct
morphotypes were highlighted—concolor and roumanicus—with significant differences in the naso-
maxillary region [Krystufek 2002]. For the territory of Moldova, in all individuals, the naso-maxillary
suture characteristic of the roumanicus morphotype was registered. Therefore, the species differenti-
ation according to naso-maxillary suture [Krystufek & Vohralik 2001; Krystufek 2002] proved to be
the most reliable diagnostic method.

Thus, according to shape and size of the ventral white spot, morphology of the mandible, the
nasal, maxillar, and mandibular indexes, as well as naso-maxillary suture length, the territory of the
Republic of Moldova is inhabited by the species Erinaceus roumanicus.

Conclusions

The external biometrics of hedgehogs from the Republic of Moldova showed wider limits of all
the characters in comparison to previous data from Moldova, and all the characters fit those indicated
for Central Europe.

The nasal index values, the shape of the mandibular bones, and the location of mandibular fora-
men in the studied individuals from different sites of the country exclude completely the occurrence
of the species Erinaceus europaeus in the territory of the Republic of Moldova.

In the studied individuals from Moldova, the length of naso-maxillary suture varies between 3.74—
6.39 mm, which is characteristic of the morphotype roumanicus, which t has a long naso-maxillary
suture, while in E. concolor this suture is very short or even absent

Morphological characters, such as the shape and size of the ventral white spots, the morphology
of the mandible, the nasal, maxillary, and mandibular indexes, as well as the length of the naso-max-
illary suture prove that the territory of the Republic of Moldova is inhabited by the species Erinaceus
roumanicus.
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