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Studies on the diet of the carnivores in Poland 

Изучение питания хищных млекопитающих Польши

A b str a k t . Analiza 1240 żołądków ssaków drapieżnych z terenu Polski, w tym 623 żołąd­
ków lisa (Vulpes vulpes), 501 tchórza (Mustela putorius), 89 kuny leśnej (Martes martes), 9 kuny 
domowej (Martes foina), 4 borsuka (Meles meles), 3 jenota (Nyctereutes procyonoides), 1 grono­
staja (Mustela erminea) i 1 łasicy (Mustela nivalis) pozwoliła na uzyskanie danych o składzie 
ich pokarmu. Omówiono zmienność geograficzną, sezonową i płciową pokarmu 3 gatunków 
najliczniej reprezentowanych w badanym materiale, ustalono różnice w składzie pokarmu tych 
gatunków i omówiono ich znaczenie gospodarcze.
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SUMMARY

The paper presents the  results of an analysis carried out on 1240 stom achs of 
carnivore m am m als from the  territo ry  of Poland, including the  fox (Vulpes 
vulpes) (623 stomachs), polecat (Mustela putorius) (501), pine m arten  (Martes 
martes) (89), beech m arten  (Martes foina) (9), badger (Meles meles) (4), racoon-like 
dog (N yetereutes procyonoides) (3), stoat (Mustela erminae) (1) and weasel ( Mu ­
stela nivalis) (1).

As the  stom achs were delivered, their wet contents were weighed, rinsed 
w ith running w ater on a screen, and after a prelim inary analysis dried a t room 
tem perature. The dry m aterial was weighed again and its components were 
identified and, if possible, separated; then  each of them  was weighed separately.

W hile particu lar components were being separated, an a ttem p t was m ade 
to count the  num ber of specimens eaten, e. g., insects and small m am mals. 
If the  m aterial was partly  digested, the  num ber of specimens eaten was determ ­
ined by counting the  tails, extrem ities, incisors, molars, etc. preserved.

The determ ination of vertebrates was based chiefly on the presence of their 
teeth , bone fragm ents, claws, paws, beaks, scales, etc. W here no such rem ains 
were found, or if they were unidentifiable, feathers were determ ined on the  
basis of their morphology and hair on the  basis of microscopic analysis.

As regards p lan t food, only the p lants th a t m ay be supposed to have been 
taken as food have been determ ined, in contradistinction to single blades
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of grass, dead leaves, twigs or seeds which no doubt got into the  stomachs 
incidentally, together w ith the  other food, or indirectly from  the  stomachs 
of p lant-eaters.

In  the  category of carrion the authoress has included:
a) rem ains of anim als whose size clearly indicates th a t they could not 

become prey to the  carnivore being examined;
b) anim al rem ains in which larvae of flies or carrion beetles of the  genus 

Silpha  were found;
c) heads and paws of poultry  or leporids which m ust have been taken from 

refuse heaps, because carnivores never eat these p arts  if they  have whole car­
casses of prey a t their disposal.

Since small anim als consumed by carnivores soon after their death  could 
not be sorted out on th is principle, the  share of carrion in the  diet is certainly 
underrated.

In  working out the  results, I  give the frequency (F) of occurrence of food 
components in the  stom achs and the  weight share of the  dry m atte r of particu lar 
components in the  food.

The m aterial exam ined was derived from all over Poland. I ts  division accord­
ing to provinces is presented for individual species in Tables I, Х ІУ  and X X IV , 
Tables I I , XV and X X Y  show its division according to seasons, and in Tables I I I , 
X VI  and X X  VI i t  is divided according to the  sex of the  anim als whose stom achs 
were examined.

I t  has been dem onstrated th a t the  diet of the  fox consisted chiefly of m am m als 
(87% F, 87-4%  of dry  m atte r of food) and birds (38-3%  F, 16%  of dry m atter). 
The other components were of m inor im portance. The m am m als were represented 
m ost num erously by voles, of which the  genus Microtus came first, whereas 
the  birds were m ostly gallinaceans, among which the  domestic hen prevailed 
(Tables I V and V ).

The fox showed no clear-cut differences between the  diet of a male and th a t 
of a female, only th a t  the  average weight of the  stom ach contents was greater 
in males (Table V III).

As the  m aterial from  fox stom achs was very ununiform ly distributed in 
tim e, it was divided into only two groups, which represented a warm  period, 
from  April till Septem ber, and a cold period, from  October th roughout March. 
In  the  w inter period m am m als m ade up the  m ain food, in the  sum m er period 
the  food was more diverse, and there were more birds, p lants and insects in it. 
The m ean weight of the  stom ach contents was greater in the  w inter period 
(Tables IX , X , X I and X II).

The m aterial of fox stom achs collected was not rich enough to analyse it 
according to particu lar geographical provinces and for th is reason it was divided 
into two groups only, one representing the  southern, m ountainous and upland, 
p a rt of the  country and the  other from the  northern  lowland part. I t  has been 
dem onstrated  th a t  besides the  obvious differences th a t  occurred in connection 
w ith the different ranges of the  prey eaten, in the  food of the  foxes from  Southern



503

Poland there were more domestic anim als and fru its of cultivated  plants, whereas 
in N orthern  Poland the share of rodents was greater by 13%. This is probably 
due to the  greater density of population in the  south of the  country  (Table 
X III).

The results revealed th a t  the  main components of the  diet of the  polecat 
were m am m als (37% F , 27%  of dry m atter), birds (25-4% F , 26-2% of dry 
m atter), eggs of birds (20% F, 15-5% dry m atter) and am phibians (15% F, 
13-6%  of dry m atter). Voles prevailed among the mammals, the  genus Microtus 
being in tu rn  m ost num erous among them . Gallinaceans, especially the  domestic 
hen, predom inated among the  birds (Tables X V II and X V III).

As in the  fox, no differences have been found in diet between the polecats 
of both sexes except for a greater m ean weight of the stom ach contents of the  
males (Table X IX ).

I t  has been dem onstrated th a t both in the  sum m er period and in the  w inter 
the  diet consisted of the  same four m ain components, only their proportions 
were different, for in the  sum m er period the frequency cf birds, am phibians 
and insects increased by about 10%  (Tables X X , X X I, X X II  and X X III).

Since as m any as 85 % of the  polecat stom achs examined were derived from 
Southern Poland, it was impossible to dem onstrate any geographical variation 
in the  diet of th is anim al.

The pine m arten  stom achs were delivered exclusively in the  w inter period. 
I ts  m ain diet in th a t  period consisted of m am m als (69-8% F , 67-6% of dry 
m atter) and birds (39-7% F, 26-2%  of dry m atter). Voles predom inated among 
the  m am m als, the  bank  vole being the m ost abundant species among them . 
The passerines were the m ost num erous birds. The other components played 
only a minor role (Tables X X V II and X X V III).

As in the  case of the  previous species, in the pine m arten  the stom ach contents 
showed no distinct differences in diet between the specimens of different sex 
only th a t  their weight was greater in the  males (Table X X IX ).

A comparison of the  food components of all the  three carnivores examined 
revealed th a t, although they feed chiefly on m am m als and birds, the  composition 
of the  food and the percentage share of its components were very various. Food 
analyses showed th a t  the fox acquires a great p a rt of its food in open areas, 
the  pine m arten  in the  forest and the  polecat on the  water. The share of carrion 
in the  diet is also various and so is the degree to which these anim als utilize 
food associated with hum an settlem ents.

The results of the  analysis of the  diet of the  fox, polecat and pine m arten  
in Poland compared with the da ta  obtained in other countries indicate th a t, 
though their food is generally similar everywhere, all these species have vast 
faculties for adaptation  and can adap t them selves for feeding on diverse foods 
available a t a given tim e in a given area.

I t  has been dem onstrated th a t  all the  three species closely examined, espe­
cially the  fox, play a rem arkable role in Poland as destroyers of harm ful field 
and forest rodents. On the other hand, except for the  fox, whose contribution
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to the  lim itation of the  hare population demands fu rther studies, they  have 
practically  no influence on the  population of game fowl and m am mals. In  Poland 
the  fox and polecat m ay exert an injurious influence upon the breeding of 
poultry  because of its prim itive methods.

РЕЗЮМЕ

В работе содержатся результаты анализа 1240 желудков хищных млекопитаю­
щих с территории Польши: лисицы — 623, хоря черного — 501, куницы лесной — 
89, куницы каменной — 9, барсука — 4, енотовидной собаки — 3, горно­
стая — 1 и ласки — 1.

По мере поступления желудков на исследование их сырое содержимое взве­
шивали, затем промывали на сите в проточной воде, проводили предварительный 
анализ и высушивали при комнатной температуре. Воздушно сухой материал снов- 
взвешивали, определяли и, по мере возможности, разделяли на отдельные состава 
ные части, которые снова подвергали взвешиванию.

Во время разделения материала предпринимались попытки определения коли­
чества съеденных особей, например, насекомых и мелких грызунов. В случае, 
если материал оказывался частично переваренным, количество экземпляров жертв 
определяли по сохранившимся хвостам, конечностям, резцам, коренным зубам и т. п.

Для определения позвоночных использовали главным образом их зубы, фраг­
менты скелета, кости, дистальные части конечностей, клюв, чешуи и т. п. В слу­
чаях, когда подобного рода остатки не были обнаружены, или они оказывались 
неопределимыми, определение проводили на основании морфологических особен­
ностей перьев или микроскопической картины волос.

Среди растительной части корма определяли только те растения, которые 
предположительно могли служить кормовым объектом, в противоположность отдель­
ным видам трав, сухих листьев, веточек и семян, которые могли попасть в желудок 
вместе с основной пищей или посредственно — из желудков растительноядных 
жертв.

К категории падали относили: а — остатки животных, которые по своим раз­
мерам не могли стать добычей исследуемого хищника; б — остатки животных, 
в которых были обнаружены личинки мух или жуков-мертвоедов и 3 рода Silpha; 
в — головы и конечности домашней птицы и заячьих, которые могли быть най­
дены на мусорниках, так как эти части, как правило, не пожираются хищником, 
если он располагает целой тушкой. Поскольку к этой категории невозможно было 
отнести мелких животных, съеденных хищником незадолго после их смерти, ко­
личественные данные об удельном весе падали в рационе хищников получаются 
наверняка заниженными.

При обработке результатов исследования определяли частоту встречаемости 
отдельных компонентов корма в желудках (F) и весовое распределение (по сухой 
массе) отдельных компонентов рациона.






