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Is the extrem ely high oxygen consum ption of shrew s due to an 
unusually high basal m etabolism ? In  an attem pt to answer this long
standing question, we have m easured the  oxygen consum ption of 13 
species of shrews of different origin: from  Europe — Sorex araneus, S. 
m inutus, Neom ys fodiens, Crocidura russula, and Suncus etruscus; from  
Africa — Crocidura bottegi, C. bicolor, C. jouvenetae, C. poensis, C. 
theresae, C. w im m eri, C. flavescens, and C. giffardi. The m easurem ents, 
taken over a period of 20—30 m inutes, w ere m ade in small, closed- 
system  cham bers a t 25°C. The m etabolic ra t of our shrew s of the subfam ily 
Soricinae lies between the mean and m inim um  values of the Soricini 
(M =  126.2 WO-52 cal/h and M =  82.6 W0.53 cal/h, respectively), as re 
corded in the literature . The average for the A frican Crocidurinae is 
much lower (M =  43.6 Wo.67), The m etabolic ra te  of the European 
Crocidura russula  agrees w ith th a t of the A frican species. Thus, the 
Crocidurinae are characterized by a relatively  low m etabolic ra te ; the 
Soricinae, and in particu lar the tribe  of the Soricini, by an extrem ely 
high m etabolic rate . The tribes N eom yini and Blarinini occupy an in te r
m ediate position. These differences are also to be found at the level 
of the basal metabolism. This m ain difference between the two su b 
fam ilies can m ost likely be explained by evolution in  geographical 
isolation under differential clim atic conditions: the Crocidurinae having 
evolved in tropical Africa and the Soricinae in tem perate Eurasia. 
[Centre Suisse de Recherches Scientifiques en Cote d’Ivoire (CSRS) and 
In stitu t de zoologie et d ’ecologie anim ale, 19, place du Tunnel, CH-1005 
Lausanne, Switzerland].

I. INTRODUCTION

The conspicious voracity of shrews, which suggests a special type of 
metabolism, has already been described by B r e h m (1868). M o r 
r i s o n  & P e a r s o n  (1946) conducted the first respirom etric m eas
urem ents and dem onstrated an energy consum ption far above that of 
rodents having a com parable body size. The authors thus postulated that 
the Soricidae m ight assume a special physiological status among the 
m ammals ( P e a r s o n ,  1948). Since tha t time, num erous contributions 
to the subject have appeared, m ainly from  the USA, England and Poland 
(— detailed litera tu re  register in G ^ b c z y n s k i ,  1965, 1971). A lthough

* This w ork was supported by g ran t 3.515.71 and 3.821.72 from  the Schweizeri
scher N ationalfonds zur Förderung der w issenschaftlichen Forschung.
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the results in these la tte r publications are  basically the same and the 
relatively  high values w ere consistantly confirmed, the respective in te r
pretations a re  diam etrically opposed to each other.

Crucial is the question w hether the basal m etabolism  (Mb) of shrew s 
corresponds to that of the  other w arm -blooded organisms — which is 
calculated according to the form ula of K l e i b e r  (1967) M b =  3 W0-75 
(heat production M b per hour in kcal; body weight W  in kg). The basic 
difficulty lies in the fact that direct m easurem ents of basal m etabolism  
in shrew s cannot be made because the requisite conditions of postabsorp- 
tive state  and tranquil behaviour are  m utually  exclusive. A shrew  w ith 
an em pty stomach seeks food in an extrem ely active m anner, for w ithout 
nourishm ent death rapidly  ensues.

Thus, in order to calculate the basal metabolism, the gross results 
of resp iratory  m easurem ents m ust be corrected — w hereby the specifi
cally dynamic action of the protein-rich  food m ust be taken into 
consideration. W hile M o r r i s o n ,  R y s e r  & D a w e  (1959), by 
m eans of their corrections, arrived at com pletely norm al basal m etabolism  
values accepted by other authors ( H a w k i n s ,  J e w e l l  & T o  m-  
l i n s o n ,  1960; B u c k n e r ,  1964), G ^ b c z y n s k i  (1965, 1971) 
points to the  questionable nature  of these corrections, and adheres to 
the contention that the Soricidae rep resen t a special situation.

A new  aspect of this situation was revealed by the work of D r  y d e n 
et al. (1969) concerning the thyroid activity  of the Indian house shrew  
Suncus murinus. These results show a to tally  norm al energy metabolism, 
com parable to that of rodents, which m ight be due to the conditions of 
laboratory confinement, but m ore probably results from the tropical 
origin of the experim ental animals. The la tte r explanation is supported 
by the investigation of H u n k e l e r  & H u n k e l e r  (1970). These 
authors examined the food consumption of 4 species of African shrews, 
which tu rned  out to be considerably less than  that of European and 
Am erican shrews.

The capture and breeding of European shrew s betw een 1965 — 1969 
at the  Institu te of Zoology in Basel enabled me to make observations 
which suggest a g reater com plexity in this problem. A comparison of 
the native common shrew  (Sorex araneus) w ith the almost equally heavy 
common European w hite-toothed shrew  (Crocidura russula) of the  same 
geographic origin revealed m arked differences respecting survival tim e 
in traps, food consumption, and potential life span — all suggestive of 
a differential energy consumption ( V o g e l ,  1972). As all the  high 
consumption m easurem ents (with one insignificant exception) w ere re 
corded w ith representatives of the red-toothed shrews, I am led to 
suspect differences a t the level of the two subfamilies. The Soricinae
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would then be characterized by an elevated, the  Crocidurinae possibly 
by a relatively  »normal« level of metabolism.

A th ree-year stay at the »Centre Suisse de Recherches Scientifiques« 
(CSRS) in the Ivory Coast enabled me to become fam iliar w ith those 
species which H u n k e l e r  & H u n k e l e r  (1970) had already exa
m ined respecting food consumption. D uring a subsequent stay in Europe, 
it was then possible to compare the oxygen consumption of European 
representatives with that of several African shirews.

II. MATERIAL AND METHODS

In June 1972, 13 representatives of 7 A frican species 1 w ere available for respi- 
rom etric m easurem ents: from Upper Volta 2 Crocidura giffardi de W in  t o n ,  
1898 (Nobéré 11° 31' N /l°  13' W and Bobo-Dioulasso 11° 13' N/4° 18' W); from the 
Ivory  Coast 1 Crocidura bicolor B o c a g e ,  1889 (O uango-Fitini 9° 34' N/4° 1' W),
1 Crocidura jouvenetae  H e i m  de B a l s a  c, 1958, 1 C. theresae H e i m  de 
B a 1 s a c, 1968, 4 C. poensis ( F r a s e r ,  1843), 2 C. w im m eri H e i m  de B a l -  
s a c  & A e l l  en,  1958, and 2 C. flavescens (I. G e o f f r o y ,  1827), all originating 
in Adiopodoumé 5° 20' N/4° 8' W, near A bidjan. One Crocidura bottegi T h o m a s ,  
1898, likew ise from Adiopodoumé, was delayed and arrived in Bern for m easu
rem ent at a la ter date.

For purposes of comparison, 4 species of Swiss origin were available: 4 Crocidura 
russula  ( H e r m a n n ,  1780), 1 Sorex araneus L i n n é ,  1758 (juvenile), 2 Sorex  
m inu tus  L i n n é ,  1766 (juvenile), and 2 Neom ys fodiens  ( P e n n a n t ,  1771).

For additional m aterial, the original data obtained at an earlier time employing 
the sam e methods with Suncus etruscus ( W e i b e l ,  B u r r i  & C l a a s s e n ,  1971) 
w ere m ade available to me. This anim al originated from the Basel captive colony 
( V o g e l ,  1970).

At the tim e the experim ents began, all the shrew s had been in captivity for at 
least a week and were thus accustomed to the new conditions.

A com parison of the lite ra tu re  reveals th a t respirom etric m easurem ents over 
24 hours are preferable to short-tim e m easurem ents. Nevertheless, because this 
type of m easurem ent dem ands th a t the  experim ental anim als be m aintained under 
the m ost n a tu ra l conditions possible, and because this precondition was not realiz
able at the tim e, we were compelled to conduct short-tim e m easurem ents.

Oxygen consum ption was m easured in a closed system  with autom atic oxygen 
renew al; details can be found by B u r r i ,  G e h r ,  M u e l l e r  & W e i b e l  (1975). 
Before the m easurem ents began, the anim als w ere placed into the experim ental 
cage for 10 m inutes — which was usually sufficient for calm ing the anim als down. 
The experim ents lasted 20 — 30 m inutes. An observational protocol of anim al 
activity  served to facilita te critical evaluation of extrem e results. W ith few  excep
tions, activity  in the sm all cage is greatly  reduced.

The experim ental cham ber was m aintained at a tem perature of 25°C. by circu
lating  w ater; for the European species, this lies surely  in the zone of neu tra l 
tem perature . For the African species, whose therm oneutral zone lies presum ably

1 All nom enclature is according to H e i m  de B a l s a c  (1966, 1968) and H e i m  
de B a l s a c  & A e l l e n  (1958).
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2 _  3°C. higher, a sm all increase in m etabolism  due to therm oregulation cannot 
be excluded.

A fter taking the tem peratu re  and the barom etric pressure into account, all 
values w ere recalculated to standard  conditions (STP ) and cal/h. For 1 lite r  of 0 2, 
4.3 kcal were calculated ( G ^ b c z y n s k i ,  1965).

III. RESULTS

Figure 1 shows the num ber and position of the individual m easure
m ents. The intraspecific variation is clearly evident; this variation is, as 
might be expected, considerable — for all m easured values w ere included, 
w ithout fu rth e r consideration of the  observed anim al activity. M ore 
im portant for our comparison than m axim al or m inim al values, however,
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Fig. 1. Energy consumption of shrews: personal m easurem ents, including the m ean 
value for one Suncus etruscus (W e i b e 1 et a I. 1971).

Sm all le tte rs=Crocidurinae (regression line M=40.0 Wo-ss, w ithout inclusion of 
e, b, and  r). Large le tters =Soricinae (regression line M=81.0 W»-«’).

are the species-specific means (Table 1 and Fig. 2); these will be discuss
ed in detail below.

In order to ascertain w hether our m ethod yields usable values, the 
results of the Soricinae (Sorex m inutus, S. araneus, Neom ys fodiens) 
will be compared to corresponding results of otheir authors. For this pur
pose, the  most appropriate values are the means obtained by G q b - 
c z y r i s k i  (1965, 1971) and by G ^ b c z y r i s k a  & G ^ b c z y r i s k i
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(1965) — which were obtained during 24-hour m easurem ents w ith a large 
experim ental group — supplem ented w ith the reliable data of B u c k 
n e r  (1964).

The m eans of Sorex  and M icrosorex vary  around the regression line 
log M =  2.10 +  0.52 log W  (M =  to ta l consumption in cal/h, W  =  weight 
in g), w ith  a correlation coefficient of r — 0.95. Representatives of the 
genera N eom ys  and Blarina, on the  other hand, lie clearly  below this 
line; th e ir  m etabolism  is, in spite of their body weight, rem arkably  low. 
The exceptional situation of Blarina has been referred  to by M a r t i n s e n  
(1969).

The m inim al values from  B u c k n e r  (1964) and P e a r s o n  (1948) 
serve well as fu rth e r points for comparison, and lie on a regression line 
parallel to th a t of the above-m entioned means: log M =  1.92 +  0.53 log 
W, w ith  a correlation coefficient of r  =  0.87. Our Sorex  m easurem ents 
lie betw een the  m inim al and m ean values of these authors. On the other 
hand, the  average of N eom ys fodiens lies too high — this being caused 
by the ex trem e activity of one single experim ental animal. This pos
sibility m ust fu rth e r be taken into consideration by the evaluation of 
o ther ex trem ely  high values.

Respecting the  tropical Crocidurinae, 6 of the  8 means of these African 
species lie beneath the m inim al values of the Soricinae. W ith exclusion of 
the Crocidura bottegi, which com pletely deviates from  the experim ental 
series, the  m easurem ents vary  about the  regression line log M =  1.64 +  
0.67 log W, w ith  a correlation coefficient of r  =  0.98. Only one value, 
tha t for Crocidura w im m eri lies too high; nevertheless, this is accounted 
for as in the previous case of Neom ys fodiens, i.e. by the extrem e activity 
of the  experim ental anim als. Only after a period of adjustm ent exceeding 
30 m inutes was one such anim al sufficiently calmed down in the ex
perim ental cham ber; thereafter his energy consum ption decreased to 
the typical African ra te  (— the lowest of the  four values in Figure 1).

O ur A frican Crocidura bottegi deviates in an unexpected m anner from 
these otherw ise homogenous results, lying in the midst of the  higher 
values of the  Soricinae. This is all the  m ore surprising inasm uch as 
H u n k e l e r  & H u n k e l e r  (1970) had recorded a distinct difference 
in reference to their holarctic comparison species respecting food con
sum ption. S till and all, these authors also pointed to a tendency tow ard 
increased food consumption, and rela ted  this to the extrem e sensitivity 
of this species in captivity. C. bottegi also proved itself to be highly 
sensitive in our work — so tha t the  possibility tha t an abnorm al state 
existed in our single experim ental anim al can not be excluded. For this 
reason, I have om itted this species in the calculation of the regression 
line.
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The most decisive point in our comparison concerns the energy con
sum ption of the European Crocidura russula. As Fig. 2 shows, the mean 
value of the  4 m easured anim als lies beneath the regression line of the

Table 1

Energy consumption of Soricidae according to various authors plus personal mean
values.

W =body weight, g; M =  consum ption per hour, cal/g; =consum ption per
m etabolic body size.

No. Species W M M /W M/Wo.75 A uthor

1

(a) M eans
S O R I C I N I
Sorex cinereus 3.6 253 70.4 96.8 Buckner, 1964

2 Sorex articus 5.4 289 53.5 81.5 Buckner, 1964
3 M icrosorex hoyi 3.5 277 79.4 108.1 Buckner, 1964
4 Sorex araneus juv. 7.7 368 47.5 79.4 G^bczynski, 1965
5 Sorex araneus ad. 11.6 462 39.7 73.4 G^bczyriski, 1965
6 Sorex m inu tus  juv. 2.9 207 71.4 92.8 Gebczynski, 1971
7 Sorex m inutus  ad. 4.6 249 53.9 78.8 G^bczynski, 1971

8
N E O M Y 1 N I  & B L A R I N I N I
Blarina brevicauda 20.1 403 20.0 42.4 Buckner, 1964

9 Cryptotis parva 5.7 342 60.0 92.6 Pfeiffer & Gass, 1961
10 Neom ys anomalus 13.6 428 31.5 60.4 G^bczynska & G^bczynski,

11 Neom ys fodiens juv. 14.7 446 30.3 59.3
1965
Gebczynska & G^bczynski,

12 Neom ys fodiens ad. 16.9 394 23.3 47.2
1965
Gebczynska & Gebczynski,

13

(b) M inimum 
S O R I C I N I
Sorex cinereus 3.6 129 35.8 49.3

1965

Buckner, 1964
14 Sorex arcticus 5.4 195 36.2 55.0 Buckner, 1964
15 M icrosorex hoyi 3.5 187 53.5 71.3 Buckner, 1964
16 Sorex cinereus 3.5 176 50.4 68.7 Pearson, 1948
17 Sorex vagrans 5.0 190 38.1 56.8 Pearson, 1948
18 Sorex trow bridgii 6.7 231 34.5 55.5 Pearson, 1948
19 Sorex pacificus 10.4 289 27.8 49.8 Pearson, 1948

20

(c) Personal means
C R O C 1 D U R I N A E
Crocidura bicolor 5.6 142 25.6 39.2 thiis publication

21 Crocidura jouvenetae 8.0 172 21.6 36.3 „
22 Crocidura poensis 16.7 249 14.9 30.2 „
23 Crocidura theresae 17.6 284 16.1 33.0 „
24 Crocidura w im m eri 23.5 460 19.6 43.1 99

25 Crocidura flavescens 38.0 492 12.9 32.1 „
26 Crocidura giffardi 99.0 934 9.4 29.8 99

27 Crocidura bottegi 3.5 213 61.4 83.9 99

28 Crocidura russula 12.0 205 17.1 31.9 99

29 Suncus etruscus 2.9 185 63.7 83.0 99

30
S O R I C I N A E  
Sorex m inutus 3.2 173 54.1 72.3

31 Sorex araneus 7.3 290 39.5 65.0 99

32 N eom ys fodiens 16.8 536 31.9 64.7 »
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African species. As m entioned above though, we cannot exclude a small 
m etabolic increase in the case of the  African anim als due to the  experi
m ental tem perature. H i l d w e i n  (1972), who was able to m easure 3 
Crocidura occidentalis in Gabun, did indeed obtain lower values than 
o u rs 2. In conclusion, the metabolism of European Crocidura coincides 
roughly w ith that of African Crocidurinae.

Most im portant of all is the indisputably large difference betw een the 
values of the  European Crocidura russula in comparison to th a t of Sori-
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*  t ro p ic a l  C ro c id ur in ae
*  C ro c id ura  ru ssula
*  C . b o t t e g i  and S . e t r u s c u s  

bas a l  m e t a b o l is m  ( K L E I B E R )

Fig. 2. Energy consumption of Soricinae and Crocidurinae: G raphic representation
of Table 1.

Solid symbols ̂ p e rso n a l m ean values. Regression lines: Mean values nf Soricini 
M —126 M inim al values of Soricini M = 82.6 Wn-53; Mean values of Crocidurinae
M =  43-6 W«.67; Basal metabolism according to K l e i b e r  M =16.2 W0-^ cal/h.

cinae, especially of Sorex araneus (of equal weight). Thus, these respiro- 
m etric experim ents confirm  the concept of differential metabolic con
sum ption as previously postulated on the basis of various indices (V o- 
g e l ,  1972).

2 A fter com pletion of this m anuscript, D r y d e n ,  G ^ b c z y n s k i  & D o u g l a s  
(1974) published m easurem ents of oxygen consum ption of the  tropical Suncus m u-  
rinus (Crocidurinae). The values for adu lt anim als of a long-existing laboratory
colony are also som ew hat below the values of our A frican shrews.
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The surprisingly high m ean value of our Suncus etruscus, which can
not be explained by either unusual activity or by an abnorm al state, 
m erits a special com m entary. On the basis of the m editerranean distri
bution of this species, which has also been found south of the Sahara 
( H e i m  de B a 1 s a c, 1958), one would theoretically  expect a relatively  
low metabolism. Its ability to undergo reversible hypotherm ia ( V o g e l ,  
1974), ex traord inary  for a m em ber of the Soricidae, points in the  same 
direction. Nevertheless, its average weight of 1.9 g places Suncus etruscus 
in a borderline situation for the  hom eotherm ic mammals; for this reason, 
the sm allest disturbances can have profound consequences by such tiny  
shrews.

A nother possible explanation for the unexpected high values of the 
two little  Crocidurinae species (Suncus etruscus and Crocidura bottegi) 
m ight be found in the short fu r and the inefficient therm o-isolation: If 
these species are characterized by a higher neu tra l tem perature, our 
experim ental conditions would force them  into pronounced chemore- 
gulation. Only a m uch m ore com prehensive investigation of these species 
will allow a definitive appraisal.

Although Fig. 2 convincingly dem onstrates the rela tive ly  high values 
of the Soricinae and the predom inantly  low values of the Crocidurinae, 
the direct comparison of the  regression lines is unsatisfactory for the  
following reasons: firstly, the  regression coefficients, and therefore also 
the slopes do not agree; secondly, a statistical analysis which could 
clarify the  situation is hardly  sensible because our own Soricinae values 
are based on only 7 m easurem ents and those in the lite ra tu re  w ere ob
tained by means of m any different experim ental methods.

In order to arrive, however, at some sort of approxim ate comparison, 
we base the energy consumption, according to K l e i b e r  (1967), on the 
»metabolic body size, W0-75«. By this method, employing all the values 
in Table 1, we arrive a t a m ean value of 69.1 ± 3.8 cal/h for the Soricinae, 
and 44.2 ± 6.6 cal/h for the Crocidurinae; the  basal m etabolism  computed 
according to K l e i b e r  resu lts in 16 cal/h. Still and all, even this rough 
estim ation dem onstrates the  difference betw een the two subfamilies. 
Inspite of the inclusion of several questionable values, the S tuden t’s t — 
test yields a statistically  highly significant difference (P<0.5°/o).

IV. DISCUSSION

Up un til several years ago, there  was general adherence to K 1 e i- 
b e r ’s form ula as the fundam ental description of the  basal metabolism 
of all hom eotherm s; deviating results were brought into agreem ent by 
means of corrective calculations. P o c z o p k o  (1971) then dem onstrated 
that at least 4 levels of m etabolism  can be differentiated: in progressive
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order the M etatheria, the Eutheria, the non-passerine birds and, at the 
sum m it, the Passeriformes (passerine birds). The same author also called 
a ttention to the disputed values for the  small insectivoires, (which su r
pass even those of the passerine birds), w ithout nevertheless suggesting 
an appropriate  classification.

A correct evaluation of the  shrew s has been h itherto  impossible becau
se previous investigations alw ays com pared them  w ith rodents. Owing 
to the dissimilar nourishm ent and activity of these two anim al groups, 
each set of results has been open to a wide varie ty  of differential in te r
pretations. W eighty physiological indices, such as tissue m etabolism  in 
vitro  ( M a l z a h n ,  1974) and hematological criteria  ( Wo I k ,  1974) 
though, support once again an exceptional position for the fam ily of the 
Soricidae. Our oxygen consumption studies, perform ed under identical 
conditions on 13 representatives of this fam ily dem onstrate differences 
between the two subfam ilies which cannot be explained in term s of the  
specifically dynamic action of the food, and therefore imply a differential 
basal metabolism.

P e a r s o n ’s (1948) and G ^ b c z y n s k i ’s (1965) conception of an 
especially high m etabolism  in shrew s is thus confirm ed by our results. 
Nevertheless this conclusion is valid only for the subfam ily of the Sorici- 
nae, leaving out the problem atical value for Suncus etruscus. On the other 
hand, compared w ith the red-toothed shrews, the subfam ily Crocidurinae 
is characterized by a relatively low metabolism. These fundam ental d if
ferences within the sam e fam ily were already suspected by D e h n e 1 
(1950), based on T u p i k o v a ’s (1949) investigation of the nourishm ent 
and activity of East-European shrews (Crocidura suaveolens, among 
others).

As far as the h itherto  published data on energy consumption perm it 
a conclusion, the Soricinae can also be sub-divided into extrem e and 
m ore m oderate forms. Here we see a clear correlation w ith R e p e n -  
n i n g ’s (1967) system atic classification into 3 tribes: the Soricini is 
characterized by the most extrem e energy consumption; the  Neom yini 
(e.g. N eom ys) and the Blarinini (Blarina and Cryptotis) assum e a more 
m oderate position.

Finally, we m ust seek to unravel the m eaning of these differences in 
basal metabolism. C ontrary to the opinion of S c h o l a n d e r  (1955), who 
excluded the possibility of a climatic adaptation through alteration of the 
basal metabolism, H i l d w e i n  (1972) dem onstrated that anim al groups 
typically native to the  tropics (Hyracoidea, Pholidota, etc.) are character
ized by a reduced basal metabolism. N e v e  & S h k o l n i k  (1974) 
have recently  discovered differences in basal metabolism even betw een 
d ifferent chromosome races of Spalax ehrenbergi which correlate with the
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respective mesoclimates. Thus, we arrive  at an evolutionary explanation 
for certain  differences in basal metabolism. When applied to our shrews, 
this explanation suffices for the low m etabolism  of the tropical Crocidu- 
rinae, bu t not for that of the M iddle-European Crocidura species.

A possible solution, which at the present m ust rem ain a pure  
hypothesis, is forthcoming from  the geographic distribution of the  two 
contem porary subfamilies. The prim ary  distribution area of the Soricinae 
is the holarctic region (excepting M editerranean Africa), that of the 
Crocidurinae the palaeotropic region, nevertheless w ith a conspicuous 
tendency tow ard dissem ination in Eurasian areas.

1 consider it probable that from  the ancestral Soricidae-stock, 2 groups 
became isolated under d ifferent climatic conditions: one, under tropical 
conditions in the Indo-African area, developed into the subfam ily 
Crocidurinae; the other group, in a tem perate climate, most likely 
Eurasia, evolved into the subfam ily Soricinae. R e p e n n i n g  (1967), who 
likewise views a geographic isolation as the decisive factor in  this 
subfam ily developm ent, places the separation in the Miocene Tethys 
seaway.

Due to secondary dissemination, the areas overlap in Eurasia. In 
Europe, the Crocidurinae a re  absent in the north as well as at higher 
altitudes, the Soricinae on the other hand in the low areas of the south. 
The area border of the sym patric zone of the  subfam ilies results thus 
from  the combined effect of m icroclim ate and energy consumption in 
interaction w ith the interspecific competition. In other words, by too 
cool a climate the Crocidurinae are no longer capable of competing, by 
too w arm  a climate, the Soricinae. N aturally, other factors, such as 
species-specific requirem ents, are also involved which cannot be discussed 
w ithin the scope of this publication.

In the Americas, w here competition from  the originally tropically- 
adapted Crocidurinae is absent, the  Blarinini have apparently  developed 
within the Soricinae; the genus Cryptotis, for instance, has penetrated  
southw ards into the insectivore vaccuum  of tropical Middle and South 
America. It is to be expected that these forms will also exhibit a 
secondarily clim ate-adapted lowered metabolism.

As a first step in the verification of this working h> pothesis, the energy 
consumption and the ecological demands of European Crocidurinae 
should be examined on a wide basis.
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ZAPOTRZEBOWANIE ENERGETYCZNE EUROPEJSKICH 
I AFRYKAŃSKICH RYJÓWEK

Streszczenie

Próbując odpowiedzieć na pytanie czy poziom m etabolizm u ryjów ek jest rzeczy
wiście niezw ykle wysoki, zmierzono zużycie tlenu  u 13 różnych gatunków. Z g a tu n 
ków europejskich były to: Sorex araneus, S. m inutus, N eom ys fodiens, Crocidura 
russula  i Suncus etruscus; z afrykańskich  — Crocidura bottegi, C. bicolor, C. jouve- 
netae, C. poensis, C. theresae, C. w im m eri, C. flavescens  i C. gijjardi. Pom iary w y
konyw ane były przez 20—30 m inut, w małym  respirom etrze typu zamkniętego, przy 
25°C. Poziom m etabolizm u ryjów ek z podrodziny Soricinae mieści się pomiędzy śred 
nią a m inim alną wartością w łaściwą Soricini (M=126,2 Wo-52 cal/h i M = 82.6 W«-53 cal/ 
/h, odpowiednio), podaw aną w literaturze (Tabela 1). W artość średnia cechująca 
afrykańskie Crocidurinae jest znacznie niższa (M=43.6 Wo-«?) (Ryc. 1).

Poziom m etabolizm u europejskiej Crocidura russula  jest tak i jak  u gatunków  
afrykańskich. Zatem  Crocidurinae m ają względnie niski metabolizm ; Soricinae, 
a szczególnie tryb Soricini — bardzo wysoki. T ryby N eom yini i Blarinini zajm ują 
pozycję pośrednią (Rys. 2). Różnice te dotyczą także m etabolizm u podstawowego.

Ta w yraźna różnica pomiędzy oboma podrodzinam i może być zapewne tłum aczo
na tym, że ew olucja przebiegająca przy izolacji geograficznej, w różnych w arunkach 
klim atycznych, dostosowała Crocidurinae do tropikalnej A fryki a Soricinae do k li
m atu  um iarkow anego Eurazji.


