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Vocalization of the Shrews Suncus etruscus and Crocidura russula 
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shrew s Suncus etruscus  and Crocidura russula during norm otherm ia 
and torpor. Acta theriol. 24, 21: 271—276 [With 1 Table & ,2 Figs.].

The vocalization of the shrew s Suncus etruscus and Crocidura russula 
during norm otherm ia and torpor is investigated. W hile frequency and 
call duration  are independent of body tem perature, the trem olo s tru c ­
tu re  shows a spreading correlated  w ith falling body tem peratu re . The 
particu la r calls em itted during torpor are defence calls, m odified by 
m erely physiological factors. Their main function m ight be of in tra sp e­
cific nature.

[Zool. Forschungsinst. u. M useum A. Koenig, D 5300 Bonn (RH) and 
In stitu t de zoologie et d’ecologie anim ale, CH 1005 L ausanne (PV, HF,
MG)].

INTRODUCTION

Torpor in shrews was first demonstrated for Suncus etruscus  (V o g e 1,. 
1974) and since then observed in several species of Crocidurinae  (N a- 
g e 1, 1977; F r e y  & V o g e l ,  1979). There is also som e evidence for 
the occurrence of torpor in three species of Soricinae (W o 1 f , 1954r 
L i n d s t e d t ,  1977; N e w m a n & R u d d ,  1978).

During torpor shrew s stay im m obile in the nest. W hen disturbed, 
they  utter harsh shrieking calls ( V o g e l ,  1974). This behaviour is the 
same in all shrew species in w hich torpor has been observed. The shriek­
ing calls are clearly distinct from the vocal repertoire of norm other- 
mic anim als. It is therefore of a certain interest to study these calls, 
especially the effect of body tem perature on the form and frequency
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of the calls. The results m ay also give us an idea of the function of the  
-calls.

MATERIALS AND METHODS

Studies were m ade w ith the shrews Suncus etruscus (S a v i, 1822) (mean body 
weight in captiv ity : 2.5 grams) and Crocidura russula ( H e r m a n n ,  1780) (mean 
body weight in m iddle Europe: 12 grams). The Etruscan shrews w ere taken  from 
a laboratory  colony established w ith anim als from southern F rance; the common 
w hite-toothed shrew s w ere caught in the surroundings of Lausanne.

Mjo^t of the experim ental anim als w ere kept in a clim ate cham ber (14°C) 
during Septem ber 1977. During the experim ental period the anim als w ere under 
food shortage ( F r e y  & V o g e l ,  1979). Sound recordings were m ade between 
8 and 9 a.m. in each case. For th a t purpose the shrews w ere removed from  their 
nests, and recordings of vocalization and rectal tem perature (Tr) w ere m ade sim ul­
taneously. The results of pilot recordings on two E truscan shrews during November 
1976 a t Bonn are also included. During these recordings no m easurem ents of Tr 
w ere made, th a t is w hy the body tem peratures were calculated by m eans of 
com parable recordings afterw ards. Evaluation was m ade from  6 recordings of 
S. etruscus and 7 recordings of C. russula a t d ifferent body tem peratures (Table 1).

In  L ausanne we used a tape recorder Uher Report 4200 and a m icrophone 
Beyer Dynamic M88N, in  Bonn an Uher Report 4000 and a Sennheiser MD44IN 
directional m icrophone. Registration speed was 19 cm per second, and registration 
d istance 5 to 10 cm. Sonagram s w ere m ade by use of a Kay E lectric V ibralyser 
7030A. The analysis of 124 calls includes the call duration, the num ber of frequency 
peaks of a single call, and the m ean frequency of the most blackish draw ing in the 
sonagram , i.e. the frequency w ith the m axim um  sound pressure.

RESULTS

The shrieking sounds of torpid shrews are often accompanied by jerky  
m ovem ents of the extrem ities. The readiness of the Etruscan shrews to 
utter sounds takes as long as they are unable to flee. A fter some m i­
nutes, w hen they  are awake, they w ill im m ediately hide away. In com­
parison w ith that Crocidura russula calls awake as well, and in this 
species normothermic anim als reply to any disturbance w ith loud de­
fence -calls. Apparently both species show a different species-specific 
behaviour.

To the human ear the calls of torpid shrews sound high-pitched com­
pared w ith those of awake animals. In fact the frequency is nearly the 
sam e in awake and torpid shrews (Fig. 1); the calls of torpid shrews 
only lack the low  frequencies, w hile the range from 14 to 18 kHz is 
amplified. It can be seen from Table 1 that there is a considerable va­
riation of the frequency in the Etruscan shrew, but there is no signifi­
cant relation to the Tr. The frequency is rather likely to depend on 
the excitem ent level, for the Etruscan shrews show a tendency to high­
er and brighter calls in the case of a longer disturbance and with  

increasing duration of the call series. The calls of the common w hite­
toothed shrews, however, are more constant as a rule. The mean fre • 
quency is 11.4 kHz independent of the condition of the shrews. The 
mean frequency of the calls of the Etruscan shrews is 16.4 kHz, this 
is about 5 kHz more than in the common white-toothed shrew.

The calls of both shrew s show a tremolo-structure. W hile there is no 
appreciable effect of the Tr on the frequency, the calls of torpid shrews
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are characterized by a clear change in its rhythm (Fig. 1). It is there­
fore necessary to analyze the call duration as w ell as the number of 
frequency peaks in a single call. The call duration and the number of
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Fig. 1. Defence calls of Crocidura russula (on the left) and Suncus etruscus (on the 
right) during norm otherm ia (upper row) and to rpor (below).

Table 1

C haracteristics of the calls.

T rial,
No

Rectal 
temp. 
Tr, °C

Amplified N um ber 0f 
Tor- frequen- f
n n r r*i pe i i «peaks 1, Fpor cíes

kHz

Call 
duration 1, 

msec

M odulation 
ra te  1, 
F/sec

1 Mean, or m ean ± standard deviation.
2 T r calculated by means of com parable recordings.

N um ber 
of calls 

analyzed

1 ca. 16.0 2 + 16.8
Suncus etruscus 
10.1± 1.8 282.7Ż51.8 35.7± 8.7 15

2 16.2 + 14.9 8.7± 1.8 237.6±62.1 36.6+ 4.8 10
3 18.4 18.2 12.1+ 2.6 234.8Ż45.5 51.5± 3.3 10
4 23.0 + 14.8 13.1+ 2.6 156.9±29.7 83.5± 5.9 7
5 24.5 + 17.3 12.8± 3.5 153.2+42.9 83.6± 3.0 5
6 ca. 36.9 2 — 16.4 24.3±13.6 121.1Ż59.8 200.7+31.5 15

1 23.7 + 10.8
Crocidura 

6.8± 1.8
russula

92.6±24.8 73.4± 8.5 10
2 25.2 + 11.5 7.6± 3.4 86.4+33.0 88.0+ 9.3 10
3 28.4 + 12.2 14.7± 5.4 117.0±37.6 125.6± 8.2 10
4 33.6 — 11.1 15.4Ż12.4 103.4±76.0 148.9+19.3 10
5 33.8 — 11.0 10.4+ 3.5 80.2±25.3 129.7+15.2 10
6 34.6 — 11.6 9.9± 4.6 71.5Ż27.5 138.5+16.7 8
7 36.3 — 11.8 18.5± 10.7 108.5+59.8 170.5+ 9.3 4
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frequency peaks too show a great variation. While in Suncus etruscus 
the call duration decreases with rising Tr, there is no such significant 
correlation in Crocidura russula (Table 1). The call duration may depend 
on the excitem ent level or on the stim ulus intensity, both factors which  
are hard to control.

The critical modification, compared w ith the normal defence call, is 
the decrease of the number of frequency peaks per time unit (modu­
lation rate in Table 1). To check whether the distribution of those mod­
ulations is regular and independent of the call duration, we com pu­
ted the regression lines for several body temperatures (16.0— 16.2; 18.4; 
23.0— 24.5; and 26.9°C) in Suncus etruscus.  The coefficients of correla­
tion are 0.94 to 0.97; consequently the number of frequency peaks per 
tim e unit is very constant for a given Tr. There is a noteworthy corre­
lation betw een Tr and the number of frequency peaks per tim e unit in 
both species (Fig. 2). The regression lines are close together and show  
no significant difference. This is also shown by an interspecific corre­
lation coefficient of 0.98,

DISCUSSION

The differences in the mean frequency of the calls of the two shrews 
are apparently species-specific and independent of the body tem pera­
ture. They may depend on the different size, respectively body weight, 
as we have shown for seven African species of Crocidura ( H u t t e r e r  
& V o g e l ,  1977).

The regular variation of the sound structure with falling body tem ­
perature shown in this paper (Fig. 1 and 2) was not known in a mammal

Fig. 2. The relation between body tem perature (Tr) and m odulation ra te  (F/sec) 
of the calls in Suncus etruscus and Crocidura russula. The two experim ents for 
which T r was estim ated afterw ards are plotted in the diagram  but were not used 
for the calculation of the regression lines. Explanation of symbols: Suncus etruscus
O norm otherm ic, #  torpid; Crocidura russula □  norm otherm ic, 9  torpid; -----------
interspecific regression line, r =  0 .9 8 ;-----------5. etruscus, regression line, r=0.99;

.....  C. russula, regression line, r =  0.98.
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before. Comparative relations are known in more detail in poikilother- 
mic animals: in the amphibian Hyl a arbórea  for instance, the call du­
ration decreases w ith rising ambient temperature, w hile the number 
of pulses per tim e unit increases ( S c h n e i d e r ,  1977). M a n z  (1975) 
determ ined the fusion frequencies at which the m uscles of the larynx of 
tree frogs go into tetanus. His results show a positive correlation be­
tw een the tem perature and the fusion frequency of the musculus dila­
tator laryngis. His results, if transferable to mammals, could easily ex ­
plain our findings w ith shrews.

The calls of normothermic shrews are typical defence calls. They  
easily insert into the regression line (Fig. 2). It is clear from this that 
the vocalizations of torpid animals are extended defence calls, modified 
by the particular physiological condition. This interpretation is support­
ed by the fact that the shrews utter these calls when disturbed. In 
awake anim als defence calls are m ainly caused by conspecifics; hence 
w e suppose that the calls of a torpid shrew  are an intraspecific signal 
of the anim al that is unable to flee during deep torpor.

Sim ilar calls have been observed in several Palaearctic hibernators, 
for instance in bats ( E i s e n t r a u t ,  1937), in dormice ( E i s e n t r a u t ,  
1929; Z i p p e l i u s  & G o e t h e ,  1951; K o e n i g ,  1960), Sicista betu-  
lina (P a g a s t, 1950) and Cricetus cricetus  (S u 1 z e r, 1774). Unfortuna­
tely  no com prehensive analysis of those calls is available. In all the cases 
m entioned above the animals had been disturbed during torpor. Experi­
m ents to verify  our hypothesis m ight therefore be of general interest.
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