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Abstract

The aim of this study was to investigate the age structure and reproductive strategy
of the lesser white-toothed shrew (Crocidura suaveolens Pallas 1811) population
in the Askania-Nova Biosphere Reserve, Ukraine. The age structure of the popula-
tion of this shrew species was studied in the protected steppe based on specimens
collected in 1980-1986. The lesser white-toothed shrew is one of the most abun-
dant species of small mammals in the reserve and a key species of the family Sori-
cidae, which is the main consumer of the local mesofauna. In some periods, its
population reaches an abundance of 200-300 individuals per hectare. To determine
the age of individuals, we used the degree of tooth wear. The first multicusped
tooth of the upper jaw (Pm4) was chosen for age estimation. The ratio of the height
of the paracone to its width was used to level out individual variability. An attempt
was made to find a correspondence between the relative value of the dental index
and the absolute age of the individuals. This was based on the assumption that in-
dividuals with the weakest tooth wear (mean index 0.92) correspond to the age of
early independent life, i.e. one month. Based on the analysis of the available data,
it was found that the rate of decrease in the dental index was 0.026 per 10 days.
Pregnant animals were found at the age of 45 days or less, which corresponds to
the data of other authors. Based on the data obtained, individuals older than nine
months were not captured (dental index mostly 0.26). In the Askania-Nova steppe,
the breeding season of the lesser white-toothed shrew mostly begins in April and
ends by the first half of October. However, single cases of breeding were recorded
beyond this period. In early January, a one-month-old individual was caught. In
May, catches of lesser white-toothed shrews aged about five months were recorded.
In early July, two individuals aged 6.5 and 7 months were caught. In May, young
animals accounted for about half of the captures. By mid-summer, overwintered
animals were no longer found. The last cases of catching old animals were noted in
the second half of June and early July. The study shows a distinct age structure dy-
namics of the population of the lesser white-toothed shrew during the year, which
is determined by seasonal changes in the reproduction of the population under the
conditions of the Askania-Nova protected steppe.

Cite as

Zhezherin, 1. 2023. Age structure of the lesser white-toothed shrew (Crocidura suaveolens)
population in the Askania-Nova Biosphere Reserve. Theriologia Ukrainica, 26: 54—60. [In
English, with Ukrainian summary]

© 2023 The Author(s); Published by the National Museum of Natural History, NAS of Ukraine on behalf of Therio-
logia Ukrainica. This is an Open Access article distributed under the terms of the Creative Commons Attribution Li-
cense (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the

original work is properly cited.


https://orcid.org/0009-0005-4688-7983
https://orcid.org/0009-0005-4688-7983

Age structure of the lesser white-toothed shrew (Crocidura suaveolens) population... 55

BikoBa crpykrypa nomyJasinii 0i,103y0kn manoi (Crocidura suaveolens)
y biocepnomy 3anoBinnuky «Ackanis-Hosay»

Irop Kexepin

PesromMe. MeToro IIbOT0 JOCTI/PKEHHS CTaj0 BUBYEHHS BIKOBOI CTPYKTYPH Ta PENPOAYKTUBHOI cTpaterii 6ino-
3yoku Manoi (Crocidura suaveolens Pallas 1811) y BiocdepromMy 3amoBiganky «Ackanis-Hosa» (Ykpaina). Bi-
KOBa CTPYKTypa HOMYJISILIi IIbOTO BUy BUBYAIN B 3aMOBITHOMY CTeITy Ha IiACTaBi 300piB, 3p00IeHHX 3a yJacTi
aBTopa npotsiroM 1980-1986 pokis. bino3yOka mMana € B IbOMy 3alOBiTHUKY OJHUM i3 ()OHOBHX BHAIB ApiOHMX
CCaBI[iB 1 KIIOYOBHM BHIOM poauHHM Soricidae, SKuil BHCTyIae TyT OCHOBHMM KOHCYMEHTOM Me3ogayHH. B
oxpeMi nepionu ii uncenbHicTh nocsrae 200-300 ocoouH Ha rexTap. s BU3HAUCHHS BiKy OCOOMH BHKOPHCTO-
BYBaBCsl IOKa3HUK CTYIEHs CTEpTOCTi 3y0iB. Sk 00'ekT omiHKM BiKy Oyino oOpaHO mepmmii 6aratoropOKoBHi
3y06 BepxHboI Imeneny, Pmp4. s HiBenroBaHHS iHIUBIAyaJbHOI MIHJIMBOCTI BUKOPHCTOBYBAIN BiJHOIICHHS
BHCOTH NapakoHifa 3yba o Horo mupuHu. 3pobiieHo crpo0y 3HAWTH BIAIIOBIAHICTH BiTHOCHOTO 3HAYSHHS 3Y-
OHOTO iH/EKCY 10 a0COMIOTHOTO BiKy 0coOuH. [Ipn 1IboMy BUXOAMIH 3 TOTO, IO OCOOMHHU 3 HAHMEHIIIOIO CTep-
TicTIO 3y0iB (iHIEKC y cepenHboMy cTaHoBHB 0,92), BiIIOBigae BiKy MOYaTKy CAMOCTIHHOTO JKHTTS, TOOTO OJI-
HOMY Micsiro. Ha mifctaBi aHai3y JOCTYIHUX JaHWUX BCTAHOBIICHO, IO IMBHJIKICTh 3MCHIIICHHS 3yOHOTO iHJC-
kcy ctaHoBUTh 0,026 3a 10 mHiB. BariTHi 0coOMHU 3ycTpivyaiucs y Billi He paHime 45 aHIB, 10 BiAMOBigae Ja-
HUM IHIIUX aBTopiB. Ha mifcTaBi OTpUMaHMUX AaHUX, OCOOWHM CTapIie JCB'STH MICALIB HE 3ycTpivanucs (3y0-
HUil iHnekc 3aebinbiroro 0,26). Y HoBoackaHiWChKOMY CTEy 3A€0UIBIIONO CE30H PO3MHOKEHHS TOUYHHAETHCS
y KBITHI 1 3aKiHUY€ThCS 0 MEPINOi MOIOBUHHM KOBTHs. OJIHAK, ITOOANHOKI BUIIAZIKA PO3MHOXEHHS BiMiueHi 1
1o3a UM 1epiogoM. Tak, Ha MOYaTKy CidHs OyJa BUJIOBJIEHA 0COOMHA BIKOM OJJMH MiCsb. Y TPaBHEBHX BHIIO-
Bax 3yCTpivanucs O1103yOKH BIKOM OJIM3BKO IM'ATH MicsAlliB. Ha mouatky JumHs Oy criliMaHi Bi 0COOWHH Bi-
KoM 6,5 Ta 7 MicsiB. Y TpaBHI Ha YacTKy MOJIOJUX OCOOMH MpHUTaaae OJM3bKO MOJIOBUHH BiJIOBJICHUX TBAPHH.
A 110 cepenvHM JiTa OCOOMHH, IO MEPEe3MMYBAIH, BXKE HE 3ycTpidaloThesi. OCTaHHI BHIAIKH BHJIOBY CTapUX
3BIpKIB BiJJMi4anocsi B APYTiil MOJOBHUHI YepBHS Ta Ha IMOYATKY JUIHS. JlOCIIKEHHS IT0Ka3ye BUpa3Hy TUHAMI-
Ky BIKOBOT CTPYKTypH momyJisiii 6ino3yoku Crocidura suaveolens poTsIroM POKy, 10 BU3HAYAETHCS CE30HHU-
MH 3MiHaMHM B PeNpoyKLii MomyJsiii B yMOBax 3anoBinHoro cremny Ackasii-HoBoi.

KnrogoBi crmoBa: 0i03yOKa Maja, BIKOBa CTPYKTYpa, CTpaTeris pO3MHOXKEHHS, )KUTTEBUH IUKII. AckaHis-Hosa.

Introduction

Some of the most important population characters are age structure, timing and strategy of re-
production, and fecundity. Due to a short lifespan and relatively simple population age structure, sor-
icids make an excellent research model. Many studies in the ecology of soricids have been carried
out on red-toothed shrews (genus Sorex). Although the lesser white-toothed shrew (Crocidura
suaveolens) is widely distributed across Europe, it is rarely an abundant species. Probably that is
why data on the ecology of this species are usually fragmentary and scattered. In the Askania-Nova
virgin steppe, the lesser white-toothed shrew is an abundant small-mammal species. Its abundance in
different years can reach 200-300 individuals per hectare. This very condition allowed filling the
gap in research into the ecology of the lesser white-toothed shrew.

The aim of the present study was to describe the age structure of the lesser white-toothed shrew
population that exists in a protected steppe and to analyse its dynamics during the year.

Material and Methods

The study was carried out on materials collected in the Askania-Nova Reserve by employees of
the Department of Population Ecology of Terrestrial Vertebrates of Shmalhausen Institute of Zoolo-
gy (Kyiv, Ukraine). The first upper multicusped tooth was measured and the dental index was calcu-
lated in 779 individuals of the lesser white-toothed shrew from samples trapped in October 1980;
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May, July, and October 1981; and January, February, April, May, June, July, August, and October
1983 (Fig. 1).

For a long time, there was no approach developed to determine the age of soricids and various,
not often reliable, parameters were used. Pearson [1945] noted that there were attempts to determine
age based on the state of reproductive organs, presence or absence of scars on the tail and feet, or
total body length, whereas some authors estimated age considering the state of the tail and teeth
along with body length. Pearson himself considered that the most reliable method to determine the
age of soricids is the one based on the degree of enamel wear and he distinguished the following age
groups: mature, immature, young, and old. Mature are individuals that reproduce or had reproduced,
immature are those that have not yet bred, young individuals have not yet overwintered, and old in-
dividuals have already overwintered.

Rood [1965] proposed to determine the age of C. suaveolens based on the two posterior cusps
of the first lower molar by measuring tooth height from the alveolus to its tip. This method allowed
for a more thorough analysis of population age structure. Later, tooth wear as age criterion was used
by other authors as well [Mezhzherin & Kyrychuk 1988].

In this study, the age of the individuals was determined based on the degree of wear of the first
upper premolar (Pm4). This tooth is actively involved in chewing, unlike the front and intermediate
teeth that are involved in grasping the food and thus can more often be damaged. It is also larger so
more accurate measurements can be taken. In order to level out individual variability, the ratio be-
tween tooth height and tooth width (dental index) was calculated (Fig. 2). For all large samples
(n > 10), which are indicated by darker colour in Fig. 1, the distribution of individuals by their dental
indices was studied (Figs 3—4). The data are presented in detail in Table 1.

Respectively, the older an individual is, the more worn its tooth is and the smaller are the tooth
height and dental index. It was also determined that the differences between dental indices of the
right and left teeth are insignificant, so measurements were taken only on one side except in cases of
damage. Measurements of teeth were taken by using an MBS-9 binocular microscope.

400 ~

fig3a

300 Fig. 1. Distribution of the number of trap-

ped individuals of Crocidura suaveolens
by periods of capture (see Table 2). Sam-
ples for which age groups were determined
are indicated in dark.
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100
Puc. 1. Posmofminm KiNbKOCTI 3JIOBIEHHX
ocobun Crocidura suaveolens 3a mepio-
JlaMH BiZuoBY (3a Tabum. 2). TeMHUM KOJBO-
POM TIO3HAUEHO BHOIPKH, IS IKHX PO3IO-
I 3eMJIEpHHOK 3a BIKOBUMH TIpyIaMu
MOKa3aHo AETAIIbHO.
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Fig. 2. Scheme of measurements of the
paracone of Pm4 (1—width; 2—height).
Photo courtesy of A. Savarin.

Puc. 2. Cxema npomipiB mapakoHa HepIIo-
T0 BEPXHBOrO 0araTOBEpIIMHHOIO 3Yy0a,
Pm4 (1 — mmpuna, 2 — Bucora). doro
A. CasapiHa.
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Table 1. Distribution of Crocidura suaveolens specimens by dental index values in all series of captures

Tabmurt 1. Posnoxin 3paskiB Crocidura suaveolens 3a 3HaUeHHAMH 3yOHOTO iH/IEKCa Y BCIX cepisixX JIOBIB

Dental | Oct | May | Jul Oct | Feb | Apr | May | Jun | Aug | Oct | Feb | Apr | Jun | Aug
index | ‘80 ‘81 ‘81 ‘81 ‘82 ‘82 ‘82 ‘82 ‘82 ‘82 ‘83 ‘83 ‘83 ‘83

fig3a fig3b figd4a fig4b figdc figdd figde

0.24

0.26 1

0.28 2 1 1

0.30 1 2 1

0.32 1 1 1

0.34 1 1 1

0.36 2 3

0.38 3 2 2 2

0.40 3 1 2

0.42 2 5 2 1 2 1 2

0.44 10 1 1 1

0.46 5 1

0.48 1 15 5 1

0.50 2 9

0.52 1 7 1

0.54 2 11 2 1

0.56 3 9 2

0.58 5 1 1

0.60 3 4 3

0.62 1 2 4 1
0.64 4 1 2

0.66 1 1 8 2 3

0.68 1 20 2 1 1 1
0.70 1 38 2 5

0.72 1 30 7 1
0.74 1 38 1 7 1
0.76 1 3 1 27 3 1 7 1
0.78 3 1 1 28 2 1 11 4
0.80 1 1 27 7 4 4
0.82 1 1 2 23 2 5 1 1
0.84 3 1 16 1 6 2 2 3 1 5
0.86 2 10 2 1 1 4 5
0.88 2 4 3 1 1 1 1 5
0.90 1 1 5 1 1 1 2 6
0.92 1 1 2 1 1 1
0.94 1 1 1

0.96

0.98 1

n 11 16 18 295 105 13 18 11 7 71 16 7 11 18

Results and Discussion

Using the above method, the dental index was calculated in the trapped individuals and the ob-
tained results are presented in bar charts (Figs 3—4). Values of the dental index are indicated on axis
X (with an accuracy of 0.02), and the number of specimens for which the dental indices have been
calculated in the respected samples are indicated on axis Y.
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For the most representative samples of October 1981 and January—February 1982, the mean ve-
locity of tooth wear was calculated according to the following formula:

V= (MOct - MJan-Feb) / ta

where My, is the mean value of dental index in the 9 largest groups in the sample of October 1981 (see
Fig. 3a), M},,.r. is the mean value of the dental index of the respective 9 groups in the sample of January—
February 1982 (see Fig. 3b), and ¢ is the time between these trappings, which is about 100 days.

Accordingly, the velocity of tooth wear was 0.026 in ten days or 0.078 in a month.

Considering that the lesser white-toothed shrew starts an independent life at an age of about one
month [Vlasak 1970], and, accordingly, from this age these animals start to appear in traps, it can be
suggested that shrews having the highest values of dental indices (0.92 and higher) are about one
month old. Knowing the initial dental index and the velocity of tooth wear, one can calculate the cor-
respondence between dental indices and age (see Table 2).

According to these calculations, the life expectancy of the lesser white-toothed shrew in the
Askania-Nova virgin steppes is about nine months, since animals having a dental index lower than
0.26 were not recorded in the catches. This calculated life expectancy is shorter than the one pre-
sented in the literature [Vlasak 1970], which can be related either to the conditions of the steppe
zone or to the specifics of the method based on indirect age determination.

The breeding season of the lesser white-toothed shrew in the Askania-Nova begins in late Feb-
ruary—early March. In the third decade of April 1982, a young pregnant female was caught having a
dental index of 0.88, while on 10 April 1983 a pregnant female with a dental index of 0.89 was
trapped (age of about 45 days, i.e. born in the first decade of March).

Table 2. The correspondence between dental index and absolute age of shrews

Tabnumrt 2. BinnosinHicTs 3yOHOTO 1HAEGKCY 10 aOCOJIOTHOTO BiKy 3eMIIEPUHOK

Dental index ‘ 0.92 ‘ 0.84 ‘ 0.76 ‘ 0.69 ‘ 0.61 ‘ 0.53 ‘ 0.45 ‘ 0.37 ‘ 0.30 ‘ 0.22
Age (months) 1 2 3 4 5 6 7 8 9 10
40
N [ Oct 1981
é 30 1
2 20
8
2 10
JIILLLL
Z O LI \’_‘Inln\ TT Iﬂ\ TT Irl\ Il-llﬂl \ﬂlnlﬂ\ T T T T T T T T TT IHIHIH\ L

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Dental index
a . . .
Fig. 3. Dental index values at the begin-

40 Feb 1982 ning of the studied population cycle in

autumn (October) and winter periods
30 (February), when there was a significant
aging of the population (there are no in-
20 4 dividuals with a low degree of tooth
wear).

Puc. 3. 3HadueHHs 3yOHOro iHIEKCY Ha

HHH HHHHH CTapTi JIOCHTI[HKEHOTO MOMYJIALIHHOTO
0 ik .H. L LT, ‘H.”.”‘”.”.”. ol oA LMKy BOCEHM (KOBTEHb) Ta Y 3MMOBHIA

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 nepiox (TIOTHH), KOMU BimOylIOCs 3HaYHE
CTapiHHA MOMyIALil (BiACYTHI 0COOMHH 3
MaJTUM CTYIIEHEM CTHUpPaHH 3y0iB).

Number of specimens

Dental index
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Number of specimens Number of specimens Number of specimens Number of specimens

Number of specimens

6,
Apr 1982
4 4
2_
0 LI e e e e e e e e e e s e e |
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Dental index a
6_
May 1982
4
2,
L e o e o e  H E  LAL w
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Dental index b
6,
Jun 1982
4_
2_
0 L L S S B B LA e e e s e e e e e e e
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Dental index
c
6_
Aug 1982
4_
2
0 rrrrrrrrrrrrrrrrrrrrrrrrrr1r1ror 17T o1 1 1 1T 1T T 1T TT1
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Dental index d
10 4 I Oct 1982
8_
6_
4_
2_
O rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr o rrrrrri

0.2 0.3 0.4 0.3 0.6 0.7 0.8 0.9

Dental index e

Fig. 4. Dental index values in different
periods after the winter: spring (April),
summer (May—June, and autumn (Octo-
ber).

Puc. 4. 3HaueHHs 3yOHOro iHIEKCY Y
pi3Hi TepMIiHM TMicis 3UMIBI: BECHOIO
(KBiTEHB), BIITKY (TpaBeHb i UEPBEHb) Ta
BOCEHU (’KOBTEHb).
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In May, at least half of the trapped animals are three-month-old or younger. According to the
analysis of the age of animals trapped in October, mass reproduction continues during summer with
a peak in June—July. The breeding period usually ends in October, although single cases of reproduc-
tion might occur even in winter. For instance, in early February 1982, an individual was caught with
a dental index of 0.93, meaning that it was less than a month old. Similarly, in May 1981 and 1982,
5-month-old individuals were trapped, whereas in July 1981 a number of 6.5-month-old or younger
individuals were found. In early July 1983, a seven-month-old female was caught. Additionally,
among the white-toothed shrews trapped in January—February 1982, there were individuals born in
November—December.

Based on these data it can be stated that the lesser white-toothed shrew breeds in Askania-Nova
all-year-round, including the winter period, though less actively. The number of embryos in the
trapped females varied from 2 to 9, most often 4 to 7 (in average 5.73).

The life cycle of the lesser white-toothed shrew looks as follows. In spring, the old (overwin-
tered) individuals start to reproduce. In May, the young shrews also begin to reproduce actively. At
this time, the proportion of old individuals decreases and makes up about 50% of the population. By
early July, the old generation disappears entirely (the last overwintered individuals having an age of
7-9 months were trapped on 16-21 June 1983). In summer and the first half of autumn, the current
year’s young reproduce actively and the shrews that are born in this period overwinter and will pro-
duce the next generation in spring.

Conclusions

1. The method of absolute age determination of white-toothed shrews allowed establishing that
they became mature and begin to reproduce at the age of 40—45 days.

2. It has been revealed that the number of embryos in females from the studied population varies
notably from 2 to 9, with the most common value 4—7 per female (in average 5.73).

3. The age structure of the population during the years changes as follows: in spring and the
first half of summer, both age groups are represented in the population—old (overwintered) and
young (of the current years). The proportion of the latter gradually increases and the old generation
completely disappears by early July.

4. The maximum life expectancy of an individual is about 9—10 months and, respectively, over-
wintered shrews reproduce and die by early July.

5. The reproduction of the lesser white-toothed shrew under conditions of the Askania-Nova
protected steppe continues almost incessantly all-year-round but notably less actively in winter; re-
production peaks in June—July.
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