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F orty  one bat species occurring in Europe and the Asiatic p a rt of th e  
Soviet Union w ere studied w ith regard  to their weight classes. The 
study is based on the lite ra tu re  available. The bats belong to the five 
w eight classes, nam ely: 2.1—5.0 g, 5.1—10.0 g, 10.1—20.0 g, 20.1—40.0 g,
40.1—80.0 g. The respective species num bers w ere following: 2 (=4.8% ),
18 ( =  43.9%), 12 ( =  29.3%), 8 ( =  19.5%), 1 (=2.4%). The m odular w eight 
class is in the 5.1—10.0-gram w eight class. The curve of the weight 
distribution  is highly skewed tow ards sm all weights. The lowest 
weight class is very poor in species. Sum m arizing, the rules of body 
weight distribution of insectivorous bats have been confirm ed for the 
P alearctic species.

[Inst. Syst. Exp. Zool., Polish Acad. Sci., S ław kow ska 17, 31-016 K ra 
ków, Poland]

I. INTRODUCTION

The studies of the weight classes in bats have begun only recently. 
Here the names of M c N a b (1969, 1971), B l a c k  (1974), and F e n t o n  
(1975) can be mentioned. The interesting results of these studies are 
that — as far as the insectivorous bats are concerned — in all three 
north temperate bat faunas (New Mexico, Wisconsin, and Arizona) as 
well as in several tropical bat faunas (Tamaulipas, Veracruz, Suriname, 
Trinidad and small Caribbean islands) the modular weight class was 
5.1—10.0 grams, and the respective distributions were highly skewed 
towards small weights. Further, the percentage of bats in the smallest 
weight class was distinctly higher for the tropical bats.

These results are in accordance with an ecological model of size distri
bution in animals as proposed by H u t c h i n s o n  & M a c  A r t h u r  
(1959).

In order to check the above rules in other regions of the world 
I took into consideration the Palearctic.

II. MATERIAL AND METHOD

The present study is based entirely  on the lite ra tu re  and is lim ited to Europe 
and the Asiatic p a rt of the Soviet Union. The bats are insectivorous. In  cases
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when the weights w ere lacking I classified the corresponding species on the 
basis of their ex ternal m easurem ents: nam ely, I com pared them  w ith re la ted  spe
cies in which both the ex ternal m easurem ents and the weight w ere known.

III. RESULTS

The study comprises 41 species, of which 34 belong to Vespertil- 
ionidae, 6 to Rhinolophidae, and 1 to Molossidae. Their distribution into 
the weight classes is following:

1) 2.1— 5.0 grams. Myotis muricola, Pipistrellus pipistrellus. In all, two 
species which make 4.8%.

2) 5.1— 10.0 g: Rhinolophus hipposideros, Myotis bechsteini, M. dau- 
bentoni, M. nattereri, M. emarginatus, M. mystacinus, M. brandtii, M. 
frater, Plecotus auritus, P. austriacus, Barbastella barbastellus, Pipistrel
lus nathusii, P. abramus, P. kuhli, P. savii, Eptesicus bobrinskii, Murina 
leucogaster, M. aurata. In all, 18 species, which make 43.9°/o.

3) 10.1—20.0 g: Rhinolophus euryale, Rh. blasii, Rh. mehelyi, Rh. bo- 
charicus, Myotis dasycneme, M. capaccinii, Miniopterus schreibersii, Bar
bastella leucomelas, Nyctalus leisleri, Eptesicus nilssoni, E. bottae, Ves
pertilio murinus. In all, 12 species, which make 29.3%).

4) 20.1—40.0 g: Rhinolophus ferrumequinum, Myotis blythi, M. myotis, 
Nyctalus noctula, Vespertilio superans, Eptesicus serotinus, Otonycteris 
hemprichi, Tadarida teniotis. In all, 8 species, which make 19.5%.

5) 40.1—80.0 g: Nyctalus lasiopterus. One species, which makes 2.4%.
Rem arks: M. muricola  ( =  ik.onnik.ovi): according to H a n á k  (1965) this species

in confined to eastern  Asia and its occurrence in Europe has not been proved. 
I assigned it to the lowest weight class because it is sm aller than  M. m ystacinus. 
Its d irect w eight m easurem ents seem to lack.

P. pipistrellus: its assignm ent to the lowest weight class has been somewhat 
a rb itra ry  because the corresponding data are conflicting (R y b e r  g, 1947; K ô n i g ,  
1969; S t r e l k o v ,  1963; A b e l e n t s e v  et al., 1956; H û r k a, 1973; M a y e r  & 
W i r t  h, 1971; H a e n  s e l ,  1967; S t  e b b i n g  s, 1966, 1968; L o v e t t ,  1961).

M. m ystacinus: I assigned it not w ithout hesitation to the 5.1—10.0 g class, 
mainly on the basis of data supplied by H a n á k  (I. c.), H û r k a (I. c.), and S t r e l 
k o v  (personal communication) although other indications assign it to the lowest 
weight class ( R i i s s e l  & W i l h e l m ,  1971; M a y e r  & W i r t h ,  I.e.; G a u c k l e r  
& K r a u s ,  1970). D ata given by M o S a n s k ÿ  & G a i s l e r  (1965) are inconclusive.

M. brandtii: w eight data for this species have been found in H a n á k  (I. c.), 
R i i s s e l  & W i l h e l m  (Z. c.), H ú r k a  (I. c.), M a y e r  & W i r t h  (I. c.), G a u c k l e r  
& K r a u s  (Î. c.), and S t r e l k o v  (1971 and personal communication).

M. p a te r  (=  longicaudatus): its ex ternal m easurem ents ( S t r e l k o v ,  1963) are 
com parable w ith those of M. bechsteini. D irect weight m easurem ents are  lacking.

P. abramus: its weight data seem to be lacking. Its ex ternal dimensions are 
sim ilar to those of P. kuhli and P. savii, which qualifies it to the  sam e weight 
class.

E. bobrinskii: 7 not gravid fem ales weighed in M ay-June 5.8—8.3 g, mean was



W eight classes of P alearctic bats 367

7.0 g. 4 m ales weighed in the same m onths 6.5—9.0 g, m ean being 7.85 g ( S t r e l 
k o v ,  personal com munication).

M. leucogaster (=  hilgendorfi): the w eight m easurem ents of this species are 
unknow n to me. Its ex ternal m easurem ents ( S t r e l k o v ,  1963) are not unlike 
those of B. barbastellus, therefore it seems to belong to the 2nd w eight class, but 
the 3rd class can not be excluded.

M. aurata  (=  ussuriensis): the only known w eight m easurem ent am ounts to 6.3 g, 
it was a m ale ( S t r e l k o v ,  personal communication). However, th is specimen was 
perhaps very  fat, as according to W a l l i n  (1969) it is a tiny species. Therefore 
it may be assigned to the lowest weight class as well.

Rh. blasii: the data on its weight a re  quite scanty. 23 m ales weighed in June 
9.0—11.0 g, m ean 9.91 g (Van L a a r  & D a an, 1964). S t r e l k o v  (personal com
m unication) gives the w eight of 5 fem ales as 9.6—10.6 g, m ean 10.02 g; 3 m ales 
weighed 9.2—10.0, m ean 9.6 g. S trelkov weighed these bats in sum m er, when they 
are ra th e r  meager. Concerning the data supplied by Van L a a r  & D a a n  (I.e.) it 
m ust be rem arked  th a t fem ales in Rhinolophidae, a t least in Rh. ferrum equinum  
and Rh. hipposideros ( V e s e y - F i t z g e r a l d ,  1949) are bigger than  males. M ore
over, the  ex ternal dimensions of Rh. blasii a re  quite sim ilar to those of Rh. 
euryale. Therefore I assigned it to the 3rd w eight class.

Rh. blasii: the data on its weight are quite scanty. 23 males weighed in June 
Rh. jerrum equ inum  which only slightly exceeds 20.1 g. Therefore its assignm ent 
to the 3rd weight class seems to be justified.

Rh. bocharicus: S t r e l k o v  (1963) gives its w eight as 8.3—20.6 g.
M. capaccinii: according to K ö n i g  (I. c.) its weight is 8—15 g.
M. schreibersi: only K ö n i g  (I.e.) gives its w eight as 8—11 g. O ther authors 

(Van den B r i n k ,  1972; D u m i t r e s c u ,  T a n a s a c h i  & O r g h i d a n ,  1955; 
M i r i c, 1960) give higher values which qualify it to the  3rd w eight class.

B. leucomelas (= darje lingensis): S t r e l k o v  (1963) gives its w eight as 8—18 g.
E. bottae (=  ognevi, see H a n á k  & G a i s l e r ,  1971): according to S t r e l k o v  

(1963) its w eight is 8—20 g.
M. b ly th i (=  oxygnathus): its weight is given by S t r e l k o v  (1963) as 15—30 g.
V. superans: the d irect weight m easurem ents are lacking. The ex ternal dim en

sions are com parable to those of E. serotinus and therefore it has been qualified 
to the sam e w eight class.

O. hem prichi: 17—30 g ( S t r e l k o v ,  1963).
N. lasiopterus: 41—76 g ( S t r e l k o v ,  1963).
The above results are  shown graphically in Fig. 1.

IV. DISCUSSION

As can be seen from the great geographical area covered by the 
present paper the principle posed by H u t c h i n s o n  & M a c A r t h u r  
(I. c.), namely excluding allopatric species has not been followed. How
ever, in some other areas studied (e.g. Arizona) the above principle has 
not been followed, either.

The individual and geographical variability, the sex dimorphism as 
well as physiological state can greatly influence the weight. E.g. the bats 
living on islands are often smaller than the same species from continent
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( K r z a n o w s k i ,  1967), the Bergmann’s rule may play some role, in 
most Vespertilionids the females are somewhat bigger than males, the 
bats attain their highest weight at the beginning of hibernation ( B e e r  
& R i c h a r d s ,  1956; K r z a n o w s k i ,  1961), the influence of gravidity 
and that of empty or full stomach is a matter-of-course. The physiolo
gical condition of a bat is often not recorded in the sources concerning 
weight. However, if one uses several sources and, if these sources are 
in turn the compilations of many other ones, such randomness can be 
avoided to a satisfactory degree. I suppose that the bats handled in the 
present paper have found their way to the proper weight classes in the 
overwhelming majority of cases and, that the few possible errors do not 
change the overall picture of weight distribution. This distribution is 
quite in accordance with the results of other papers mentioned in Intro
duction, namely the curve (Fig. 1) is strongly assymetrical, with its left

2 5 10 2 0  4 0  8 0  160

W e i g h T  c l a s s e s , y

Fig. 1. Frequency distribution of body weights for Palearctic  bat fauna.

part being short and steep while its right part is long and slants gradual
ly. The species scarcity in the lowest weight class is characteristic for 
the temperate bat faunas, too. As in the case with other bat faunas the 
modular weight class is 5.1—10.0 g. B l a c k  (i.e.) hypothesizes the 
abundance of species in this weight class to be a reflection of the 
abundance of insects in the 6 to 10-millimeter length class. Here the 
paper by F e n t o n  (I. c.) seems to pose an exception: the author found 
the modal value for the Rhodesian insectivorous bats to be 10.1—20.0 g 
(P- 14.).

Probably no temperature zone bat belongs to a higher weight class 
than 40.1—80.0 g.
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STRUKTURA CIĘŻAROWA NIETOPERZY PALE ARKTYKI 

Streszczenie

Celem pracy było stw ierdzenie ilości gatunków  nietoperzy Europy i Związku 
Radzieckiego w poszczególnych klasach ciężarów ustanow ionych dla nich przez ba
daczy, a m ianowicie: 2,1—5,0 g, 5,1—10,0 g, 10,1—20,0 g, 20,1—40,0 g 40,1—80,0 g. 
B adania objęły 41 gatunków  (34 — Vespertilionidae, 6 — Rhinolophidae, 1 — 
Molossidae). O parto je wyłącznie na litera tu rze; w b raku  danych wnioskowano
0 ciężarze przez porównywanie wym iarów zewnętrznych z odpowiednim i w ym iara
mi gatunków  o znanym  ciężarze. Rozkład gatunków  w powyższych 5 klasach cię
żarów  był następujący: 2 (=  4,8%), 18 (=  43,9%), 12 (=  29,3%), 8 ( =  19,5%),
1 (=  2,4%) (Rye. 1). W yniki powyższe zgodne są z regułą znalezioną dla nietoperzy 
innych krajów  (w S tanach Zjednoczonych — New Mexico, W isconsin i Arizona, w 
M eksyku — T am aulipas i Veracruz, poza tym  Surynam , T rynidad  i małe wyspy 
na M. K araibskim ). Wg tej reguły s tru k tu ra  ciężarowa daje się przedstaw ić w po
staci silnie asym etrycznej krzywej, k tórej lewe ram ię jest strom e i krótk ie, praw e 
zaś znacznie dłuższe i opada łagodnie. N ietoperze k lim atu  um iarkow anego w yka
zują znaczne procentow e zm niejszenie ilości gatunków  w klasie ciężarów najniż
szych a procentowo najwięcej gatunków  w ystępuje zawsze w klasie 5,1—10,0 g.


