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MULTIANNUAL DYNAMICS AND ACTUAL STATE OF SHREW
COMMUNITIES IN THE REPUBLIC OF MOLDOVA

Victoria NISTREANU!

Institute of Zoology
1 Academiei str., 2028-MD Chisinéu, Republic of Moldova, vicnistreanu@gmail.com

Abstract: The paper is based on the existing bibliographical data, on the collection
of vertebrate animals of the Institute of Zoology and on personal studies performed between
2003-2017 in various types of ecosystems on the whole territory of the Republic of Moldova.
During the last 60 years, there were registered considerable modifications of shrew communities’
structure on the whole territory of the republic. The species Sorex araneus is the most common
and widespread among shrews; its abundance was the highest in the majority of studied periods
(25%-70%), as well as in the past century (40%-72%). The pygmy shrew is rather spread all
over the republic’s territory, its abundance varied between 5% and 26% in the past century and
between 7% and 46% in the last years of study. The bicolor white-toothed shrew was one of the
rarest species in the past century with the abundance of below 7% and in the last years of study,
it became one of the most common among shrews (up to 43%). The lesser white-toothed shrews
is wide spread in various types of ecosystems, including the localities, with an abundance between
6% and 36% in the study years and below 22% in the past century. The Mediterranean water
shrew that was one of the most abundant in the past century (up to 30%), at present is critically
endangered with very low abundance (2.3% to 7.1%), being the most sensitive to the destruction
and transformation of its natural habitats. In the third edition of the Red Book of the Republic of
Moldova, the water shrew was included as critically endangered species, the Mediterranean water
shrew — as endangered species and bicolor shrew as vulnerable species.

Keywords: shrew species, multiannual dynamics, state, ecosystems

Introduction

The shrews (Soricidae, Soricomorpha) are the smallest mammals of the world, but they
are of great importance for environment and for human economy, being important links within
the animal trophic chains. This group was rather poor studied in the Republic of Moldova
in comparison with other mammal groups. There are 6 shrew species inhabiting the republic
territory: common shrew (Sorex araneus), pygmy shrew (S. minutus), bicolor white-toothed
shrew (Crocidura leucodon), lesser shrew (C. suaveolens), water shrew (Neomys fodiens) and
Mediterranean water shrew (V. anomalus). The water shrew was mentioned only by Brauner [5],
but the detailed studies accomplished in the past century [2, 3, 7, 8, 9, 25] did not reveal the
presence of this species. Its occurrence was mentioned in pellets of some predatory birds from
Codri forest reserve in the central zone [27].

The studies of shrews started in the 60’s — 70’s of the past century when they were rather
well studied and practically only one valuable paper was published [9]. Some data concerning
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shrew species can be found in other papers, where shrew species are mentioned and some infor-
mation concerning their abundance can be found [1, 2, 4, 10, 11, 13]. Since 2003 the detailed
study of shrew species from the territory of the republic has begun [14, 16, 18], including some
papers on shrew dynamics [15, 17]. The mentioned papers present data before 2009, but in the
last 8 years considerable modification of shrew species state occurred. In the last years, the shrew
studies focused on their spreading, occurrence in certain areas and the ecological analysis that
included the abundance, dominance, frequency, ecological significance [20, 21, 22, 24].

The paper presents information on multiannual dynamics of shrew communities from
the 60’s of the past century till present days and the actual status of shrew species on the territory
of Republic of Moldova is analysed.

Material and methods
The paper is based on the existing bibli-

ographical data, on the collection of vertebrate
animals of the Institute of Zoology and on
personal studies performed between 2003-2017
in various types of ecosystems on the whole terri-
tory of the Republic of Moldova (fig. 1).

In the northern zone the studies were
performed in Briceni, Ocnita, Edinet, Drochia,
Soroca, Rascani, Glodeni, Rezina, Floresti,
Soldinesti and Filesti districts; in the central
zone — Chisindu municipality, Orhei, Cilarasi,
Ungheni, Striseni, Nisporeni, Criuleni, Hincesti,
[aloveni and Anenii-Noi districts; in the
southern zone — Cimislia, Ciusani, Stefan-Voda,
Basarabeasca, Cantemir, Cahul and Taraclia
districts. The territories of the reserves Pidurea
Domneasci, Dobrusa, Codri, Plaiul Fagului,
Trebujeni, Prutul de Jos were investigated, as
well as anthropogenic ecosystems. The following
types of ecosystems were studied: natural forest,
paludous, riparian, agrocoenosis, wet forest, as
well as different types of ecotone: forest belt, forest-paludous, forest-agrocoenosis, paludous-
agrocoenosis, paludous-grassland.

The material was collected with snap traps, fall traps, live traps and by gathering dead indi-
viduals. The individuals were identified, measured, weighed, sex, age, physiological and repro-
ductive state were registered, and the skulls were preserved for further morphological studies. In
order to reveal the actual state of shrew species the indexes of abundance (A), frequency (F) and
ecological significance (W) were calculated: A = 100n/N, where n — number of individuals of
certain species in the sample, N — total individual number; F = 100p/P, where P — total number
of samples, p — no of samples where the species is present; W = FxA/100, where F is frequency
of certain species and A — abundance index. The species with the significance lower than 1% in
the studied biotope are considered accidental; 1.1 — 5 % — accessorial; 5.1-10% — characteristic
and W>10% — constant.

Fig. 1: Studied districts of the
Republic of Moldova
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Results and discussions

During the last 60 years, there were registered considerable modifications of shrew
communities’ structure on the whole territory of the republic. In the period 1950-1969 the
natural ecosystems occupied larger surfaces and the many wet habitats were still intact. In this
period the dominant species among shrews in the republic was S. araneus, with almost 50%,
followed by N. anomalus (25%) that was very abundant in wet habitats. In the southern zone in
the lower course of Prut River the Mediterranean water shrew was reaching up to 60% from all
the shrews and 10% from all the small mammals [9]. In 50’s—60’s of the past century the lower
Prut area of flood plain occupied large surfaces, with many floating islets, formed of rush, reed,
covered with dense herbaceous vegetation and abundant litter, where the hygrophilous shrew
species could find favourable trophic and shelter conditions. The pigmy (S. minutus) and lesser
(C. suaveolens) shrews were rather spread on the republic’s territory, but their abundance was
lower — around 10% (fig. 1). The bicolour shrew was rather rare (up to 6%) and together with C.
suaveolens was recorded in humid, as well as in more arid biotopes, such as fields, pastures, slopes
with herbaceous or bush vegetation. The Sorex and Neomys species had characteristic ecological
significance in various types of forest ecosystems, in paludous and riparian biotopes.
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Fig. 2: Dynamics of shrew community structure before 2000

In the 1970’s the dominant species among shrews also was S. araneus, followed by N.
anomalus. The percent of common shrew was the highest at the beginning of 70’s (51%) and
slightly decreased toward the end of the decade (44%). It was registered in most of the ecosystems:
forest (insular forests, central forest, forest shelter belts), in meadows of Nistru and Prut valleys,
and in various types of wet biotopes. In insular forests from the northern part the common
shrew constituted about 9-15% from all the small mammals, in wet oak forests with abundant
shrub and herbaceous vegetation its abundance reached 20%, while in lower Prut marshes this
species constituted up to 55% from all the small mammals [3, 9]. The Mediterranean shrew
abundance increased in comparison to the previous decade (up to 30%) and together with the
common shrew constituted more than 80% of shrew population. Although, the pigmy and lesser
shrews were rather spread on the republic territory, they had low abundance; only 8-9% at the
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beginning of 70’s and increased to 11-15% toward the end of the decade. Crocidura leucodon
was a very rare species registered only in “Codri” forest reserve [9] with very low abundance of
2-3% (fig. 2). In that period some studies on urban fauna have started and the shrew species
were recorded as faunal components of cities and towns of Republic of Moldova [1]. The pigmy
and lesser white-toothed shrews had approximately the same frequency and constituted about
20% from the whole shrew population.

In the 1980, although the existent in literature data are very scarce [4, 13, 27], it was
found that the abundance of common shrew was maintaining at high levels and the species consti-
tuted half of shrew population (fig. 1). It was the only species among shrews that was recorded
in forest shelter belts [13]. The Mediterranean water shrew was registered only in natural reserves
in biotopes near water basins and its abundance decreased below 20%. The abundance of pigmy
shrew increased to 15%, it was recorded mostly in wet biotopes of “Codri” forest reserve [4]. The
lesser shrew was maintaining at 12—15%, while the abundance of both species of white toothed
shrews remained very low and did not overpass 5%.

The 1990’s was the period of deep social and economic changes that lead to the
modification of ecosystem structure and of the whole landscape of the republic. The processes
of natural habitat destruction, such as forest cutting, water habitat modification and pollution,
increasing of recreational activity etc. were rather intense. Therefore, the shrew species density
decreased drastically in comparison to other groups of mammals. In this period the common shrew
showed high degree of adaptability and had the highest abundance among shrews, constituting
more than 70% from the shrew population on the whole territory of the republic and having a
constant ecological significance in various types of natural ecosystems [10, 11]. Sorex minutus and
N. anomalus were registered mostly in wet habitats and near water basins from natural reserves
with the abundance of 5% and 9%, respectively. In other ecosystems the Mediterranean shrew
was not recorded at all, while the pigmy shrew was accidental in forest ecosystems. It was noted
the strong decreasing of Mediterranean water shrew by more than three times since the 70’s till
the end of 90’s. This fact can be explained by the disappearance of floating islets after an intense
flooding at the end of 70’s, drying of lower Prut and Nistru swamp ecosystems in the 80’s and
by intense pollution of surface waters in 90’s. The abundance of lesser shrew was maintaining
at 12%, while that of bicolour shrew was only 1-2% and toward the end of the past century it
became one of the rarest mammal species (fig. 1). As consequence, C. leucodon was included in
the Red Book of Moldova, 2™ edition, as critically endangered [6].

At the end of 90’s — beginning of new century first decade many abandoned lands started
to revert to their natural state as natural biotopes: pastures, meadows, lands with abundant
bush vegetation etc. These modifications lead to the new changes of the shrew communities’
structure. The differences between the abundance of different species were not so obvious. Thus,
the common shrew remains the dominant species, but its abundance decreased to 42%. The
abundance of pigmy shrew and of lesser shrew increased almost twice (26% and 22%, accord-
ingly). It was noted an increase of bicolour white-toothed shrew abundance up to 7%, while the
abundance of N. anomalus decreased drastically to less than 5%, which is 2 times lower than in
the 90’s and 6 times lower than in 70’s (fig. 2).

Since 2003 systematic monitoring and detailed studies of shrew communities modifica-
tions were performed. The common shrew is the dominant species in most of the years, except
2004 and 2008, being registered in the majority of studied ecosystems with a frequency of 84%.
The pigmy shrew’s abundance increased in all the periods (20-47%), except 2009, when it was
less than 10%. The species frequency was rather high — 68%, it being recorded in wet habitats, in
forest, paludous, riparian biotopes and their ecotones. In general, in the first two years of study
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the Sorex species had a very high dominance, they constituted 70%-90% of the whole shrew
community.

The abundance of bicolour white-toothed shrew remained very low in the first years of
study, then varied between 6% and 30% and increased to more than 37% in 2009. The total
species frequency was of 9.7% while in its preferred habitats (forest and paludous ecosystems) its
frequency reached 40% [17, 18]. The lesser shrew had low abundance in 2003 and 2009 (below
10%), then increased in 2004-2006 above 11%, while in the other study periods it’s abundance
reached above 20% and in 2008 it even was the dominant species among shrews (fig. 3). It was
noted that the lesser shrew was the dominant species in various types of localities, including
Chisinau city [19, 26], where it had characteristic significance (8.3%). The general frequency of
the species was 37.8% and reached 80% in urban ecosystems.
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Fig. 3: Dynamics of shrew community structure in the study period 2003-2010

Starting with 2003 the Mediterranean water shrew was the rarest shrew species. Its abun-
dance decreased drastically, the maximum value being registered in 2005 (7.8%), while in 2008
and 2010 the species was not recorded (fig. 3). The frequency of V. anomalus was very low
(below 5%) and it was registered only near aquatic basins of natural reserves with accessorial or
accidental ecological significance (0.2%-2.7%).

In the last years of study the situation within shrew communities showed some difference
between years. The common shrew is dominant only in 2013 and in the last 3 years of study, of
which in the last two years it has a very high abundance (52%-70%) and a frequency of 85.7%.
The species had a characteristic ecological significance (9.1%) in wet forests, paludous biotopes
and their ecotones, accessorial significance (3.9%) in natural forests, in forest belts and accidental
significance (0,8%) at the ecotone of agricultural ecosystems. The abundance of pygmy shrew
varied between 7.5% in 2014 to 25.6% in 2012, when it was one of the dominant species (fig.
4). It has a characteristic ecological significance (6.8%) in paludous biotopes and their ecotones
and is accessorial or accidental in other ecosystems (0.7%-3.8%).

The proportion of Crocidura species varied in large limits. From 2011 to 2014 the abun-
dance of C. leucodon increased from 20% to 43%, in 2014 being the dominant species with a
frequency of 47%, while in the last 3 years it had a low abundance (up to 10%) and a frequency
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of 14%. Crocidura suaveolens had rather high abundance in 2011-2013 and in 2015 (25%-—
35%) and was one of the dominant species, but in the last two years its abundance decreased
to 6% (fig. 4). The frequency of the species remains high in localities (68%) with characteristic
ecological significance (9.1%) and lower in other types of ecosystems: 22% in agrocoenoses and
their ecotones and 17% in natural ecosystems, where the species was accessorial or accidental
(0.8%—4.8%).

The status of Mediterranean shrew remains critical: it was registered in 2012-2016 with
very low abundance of 2.3% to 7.1% (fig. 4). It was recorded only in wet biotopes from the
reserves and protected areas [12, 22, 24], with the frequency between 7% and 23% with acci-
dental of accessorial ecological significance (0.1%-2.4%).
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Fig. 4: Dynamics of shrew community structure in the study period 2011-2017

After assessing the present state of the shrew species in the Republic of Moldova, it was
concluded that the species S. araneus is the most common and widespread among shrews, the
pygmy shrew is rather spread all over the republic’s territory, but is less abundant and rarer,
and the lesser shrew is widespread mostly in localities and other anthropized ecosystems. The
species N. fodiens was not registered on the republic’s territory, it was mentioned only for
Pidurea Domneasca forest reserve in the north of the republic [12]; Neomys anomalus became
a very rare species, while the state of C. leucodon improved all over the territory of the republic.
As consequence, in the third edition of the Red Book of the Republic of Moldova [23] the
water shrew was included as critically endangered species, the Mediterranean water shrew — as
endangered species, while in bicolor shrew the status changed from critically endangered [6]
to vulnerable species.

The shrew species are sensitive to environmental changes and can serve as indicators of
ecosystem functional stability. The semiaquatic species are indicators of surface water pollution
and their continuously decreasing trend indicate the alarming situation of wet habitats on the
entire republic’s territory. The rare species and their habitats need urgent protection measures.

The work was performed under the fundamental project 11.817.08.14F.
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Conclusions

During the last 60 years there were registered considerable modifications of shrew
communities structure on the whole territory of the republic. The species S. araneus is the most
common and widespread among shrews, its abundance was the highest in the majority of studied
periods (25%-70%), as well as in the past century (40%-72%). It is the most well adapted
species among shrews. The pygmy shrew is rather spread all over the republic’s territory, its
abundance varied between 5% and 26% in the past century and between 7% and 46% in the
last years of study. The bicolor white-toothed shrew was one of the rarest species in the past
century with the abundance of below 7% and in the last years of study it became one of the most
common among shrews (up to 43%). The lesser white-toothed shrews is wide spread in various
types of ecosystems, including the localities, with an abundance between 6% and 36% in the
study years and below 22% in the past century. The Mediterranean water shrew that was one of
the most abundant in the past century (up to 30%), at present is critically endangered with very
low abundance (2.3% to 7.1%), being the most sensitive to the destruction and transformation
of its natural habitats. In general all shrew species are sensitive to anthropic disturbances and can
serve as good ecological indicators of ecosystem stability. Further measures on the protection of
shrew species and their habitats must be taken.
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DINAMICA MULTIANUALA SI STAREA ACTUALA A COMUNITATILOR
DE CHITCANI IN REPUBLICA MOLDOVA
(Rezumat)

Datele din lucrare se bazeazd pe informatia bibliograficd existentd, pe colectia de vertebrate terestre a
Institutului de Zoologie, precum si pe cercetarile personale efectuate in perioada 2003-2017, in diverse tipuri de
ecosisteme de pe Intreg teritoriul republicii. Pe parcursul ultimilor 60 de ani s-au inregistrat modificari esentiale
ale structurii comunitatilor de soricide, in diverse tipuri de ecosisteme pe teritoriul republicii. Specia Sorex araneus
este cea mai raspAnditd si comund dintre chitcani, cu cea mai mare abundenta in majoritatea perioadelor de studiu
(25%-70%), precum si in secolul trecut (40%-72%). Chitcanul pitic este destul de raspandit pe intreg teritoriul
republicii, abundenta acestuia a variat intre 5% si 26%, in cercetirile anterioare si intre 7% si 46%, in ultimii ani
de studiu. Chitcanul de cAmp era una dintre cele mai rare specii in secolul trecut, cu o abundenti sub 7%, iar in
ultimii ani de studiu a devenit una din speciile comune (pani la 43%). Chitcanul de gridini este larg raspandit in
diverse tipuri de ecosisteme, inclusiv in localititi cu abundenta cuprinsi intre 6% si 36%, in perioada de studiu si
sub 229%, in cercetarile anterioare. Chitcanul de mlastina, care era una dintre cele mai abundente specii in secolul
trecut (pana la 30%), in prezent este o specie rard, periclitatid cu abundenti foarte scizuta (2.3% — 7.1%), fiind
cea mai sensibili la transformarea si distrugerea habitatelor naturale. In editia a 11I-a a Cirtii Rosii a Republicii
Moldova, chitcanul de apa a fost inclus ca specie critic periclitatd, chitcanul de mlastina — ca specie periclitatd si
chitcanul de cAmp — ca specie vulnerabila.
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