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Àáñòðàêò
Â ñòàòüå àíàëèçèðóþòñÿ ðåçóëüòàòû, ïîëó÷åííûå ìåòîäîì ïðîñòðàíñòâåííîãî àíàëèçà íà ïðèìåðå êîìïëåêñà 
âèäîâ êðóïíûõ õèùíèêîâ, òàêèõ êàê áåðêóò (Aquila chrysaetos) è ðûñü (Lynx lynx), è èõ æåðòâ, òàêèõ êàê çàÿö-
áåëÿê (Lepus timidus) è êóðèíûå ïòèöû, â Êåðæåíñêîì çàïîâåäíèêå. Ñäåëàíû âûâîäû î òîì, ÷òî áåðêóò è ðûñü 
îêàçûâàþò î÷åíü ñèëüíûé ïðåññ íà âèäû-æåðòâû, âïëîòü äî ïîëíîãî âûáîðà ðåñóðñà, íî íà êðàéíå îãðàíè÷åí-
íîé ýêîòîííîé òåððèòîðèè. Âèäû-æåðòâû ïåðåæèâàþò äåïðåññèè â èçîëÿòàõ íà òåððèòîðèÿõ, ñóáîïòèìàëüíûõ 
äëÿ îõîòû è ðàçìíîæåíèÿ êðóïíûõ õèùíèêîâ. Ýòè èçîëÿòû íàõîäÿòñÿ çà ïðåäåëàìè èíäèâèäóàëüíûõ ó÷àñòêîâ 
êðóïíûõ õèùíèêîâ è ÿâëÿþòñÿ ðåôóãèóìàìè äëÿ âîññòàíîâëåíèÿ ïîïóëÿöèé. 
Êëþ÷åâûå ñëîâà: õèùíûå ïòèöû, ïåðíàòûå õèùíèêè, áåðêóò, Aquila chrysaetos, õèùíè÷åñêèé ïðåññ, ìîäåëü 
õèùíèê-æåðòâà, ïðîñòðàíñòâåííûé àíàëèç.

Abstract
The results of the analysis of spatial distribution of large predator species, such as the Golden Eagle (Aquila 
chrysaetos) and the Lynx (Lynx lynx), and their preys, such as the blue hare (Lepus timidus) and grouses, in the 
Kerzhenskiy State Nature Reserve has been discussed in the article. It has been concluded, that the Golden Eagle 
and Lynx have a profound predatory pressure on prey species, down to their full extinction, but on the limited 
ecotone territory. Prey species survive during the decreasing in numbers in isolated territories that are suboptimal 
for hunting and breeding of large predators. Such territories are located outside the individual sites of large preda-
tors and are refugiums for the population recovering.
Keywords: birds of prey, raptors, Golden Eagle, Aquila chrysaetos, predation effect, predator-prey model, spatial 
analysis.

Ââåäåíèå
Áóäó÷è êðóïíûì õèùíèêîì, áåðêóò 

(Aquila chrysaetos) çàíèìàåò âåðõíèå 
ïîçèöèè â òðîôè÷åñêèõ öåïÿõ. Â ëåñî-
áîëîòíûõ ëàíäøàôòàõ Íèæåãîðîäñêî-
ãî Çàâîëæüÿ îí íàðÿäó ñ ðûñüþ (Lynx 
lynx) ÿâëÿåòñÿ îñíîâíûì õèùíèêîì, âëè-
ÿþùèì íà òàêèå âèäû æåðòâ, êàê çàÿö-
áåëÿê (Lepus timidus), ãëóõàðü (Tetrao 
urogallus), òåòåðåâ (Tetrao tetrix) è ðÿá-
÷èê (Tetrastes bonasia). Êàê îöåíèòü ðå-
çóëüòàò õèùíè÷åñêîãî ïðåññà áåðêóòà è 
ðûñè íà çàéöà è êóðèíûõ íà íåêîòîðîé 
êîíêðåòíîé òåððèòîðèè? Òàêîé âîïðîñ 
âñòàë â ðàìêàõ ðàáîòû ïî èíâåíòàðèçà-
öèè áèîòû è ñîçäàíèþ ÃÈÑ áèîñôåðíîãî 
ðåçåðâàòà «Íèæåãîðîäñêîå Çàâîëæüå» 
(Íèæåãîðîäñêàÿ îáëàñòü, Ðîññèÿ). Â äàí-
íîé ñòàòüå ïðåäïðèíÿòà ïîïûòêà âèçóàëèçè-
ðîâàòü õèùíè÷åñêèé ïðåññ áåðêóòà è ðûñè 

Introduction
Being a large predator, the Golden Eag-

le (Aquila chrysaetos) takes the top in the 
trophic pyramid. In forest-bog landscapes 
of the N. Novgorod Transvolga region it 
alongside with the Lynx (Lynx lynx) is the 
main predator impacting on such prey spe-
cies, as the Blue Hare (Lepus timidus), Ca-
percaillie (Tetrao urogallus), Black Grouse 
(Tetrao tetrix) and Hazel Grouse (Tetrastes 
bonasia). 

This article is an attempt to visualize the 
predatory impact of the Golden Eagle and 
Lynx on hares and grouses in the Kerzhen-
skiy State Nature Reserve (fig. 1) to predict 
further changes in breeding groups of the 
Golden Eagle and to estimate its role in fluc-
tuation in numbers of prey species.

For last 25–30 years, significant experi-
ence of the description and modeling the 
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íà îñíîâíûõ ïðåäñòàâèòåëåé 
îõîòíè÷üå-ïðîìûñëîâîé ôàó-
íû â Êåðæåíñêîì çàïîâåäíè-
êå (ðèñ. 1), ñïðîãíîçèðîâàòü 
äàëüíåéøóþ äèíàìèêó ãíåç-
äîâîé ãðóïïèðîâêè áåðêó-
òà è îöåíèòü ðîëü áåðêóòà 
â èçìåíåíèè ÷èñëåííîñòè 
ýòèõ õîçÿéñòâåííî-âàæíûõ 
âèäîâ æèâîòíûõ.

Â ïîñëåäíèå 25–30 ëåò â 
ìèðå íàêîïëåí çíà÷èòåëü-
íûé îïûò ôîðìàëèçîâàí-
íîãî îïèñàíèÿ è ìîäåëèðî-
âàíèÿ äèíàìèêè ïîïóëÿöèé 
(ìåòàïîïóëÿöèé) ñ ýêñïëè-
öèòíûì ïðåäñòàâëåíèåì 

ïðîñòðàíñòâà (SEPM – Spatially Explicit 
Population Models) è ïîïóëÿöèé, ñóùå-
ñòâóþùèõ â ãåòåðîãåííîé ìîçàè÷íîé 
ðàçíîìàñøòàáíîé ñðåäå (Baguette, 2005; 
Dunning et al., 2006). Ñ ðàçâèòèåì ãåî-
èíôîðìàöèîííûõ òåõíîëîãèé (ÃÈÑ) ïî-
äîáíûé àíàëèç çíà÷èòåëüíî óïðîñòèëñÿ. 
Îäíàêî, äî ñèõ ïîð ýòîò ïîäõîä ìàëî 
èñïîëüçóåòñÿ äëÿ îïèñàíèÿ ñèñòåì èç 
íåñêîëüêèõ âçàèìîäåéñòâóþùèõ ïîïóëÿ-
öèé, â ÷àñòíîñòè ñèñòåìû õèùíèê-æåðòâà 
(Kliskey et al., 2000; Schneider, 2001; 
Garvie, Golinski, in press). 

Â àíàëèçèðóåìîì çäåñü ñëó÷àå â êà-
÷åñòâå îñíîâíîãî îïèñûâàåìîãî âèäà-
õèùíèêà âûáðàí áåðêóò, â êà÷åñòâå ñî-
ïóòñòâóþùåãî âèäà – ðûñü. Â âûáðàííîé 
ìîäåëüíîé ãðóïïå õèùíèêè, èìåþùèå 
ðàçíóþ ñòðàòåãèþ è ñïîñîáû êîðìîäîáû-
÷è, ñïåöèàëèçèðóþòñÿ íà îäíèõ è òåõ æå 
âèäàõ (êóðèíûå ïòèöû è çàÿö-áåëÿê), ïðè-
÷¸ì çàÿö ñîñòàâëÿåò äî 70–80% ðàöèîíà 
îáîèõ âèäîâ õèùíèêîâ íà äàííîé òåððè-
òîðèè (Ñ.Â. Áàêêà, Ë.Ì. Íîâèêîâà, ëè÷íîå 

population changes in the world (for ex-
ample, Spatially Explicit Population Models 
– SEPM) has been accumulated (Baguette, 
2005; Dunning et al., 2006). Under condi-
tions of development of GIS software this 
analysis has been considerably simplified. 
However till now this approach is a little 
used for the description of the system con-
sisted of several associated populations, in 
particular the predator-prey system (Kliskey 
et al., 2000; Schneider, 2001; Garvie, Golin-
ski, in press). 

In the case under consideration the Gold-
en Eagle was recognized as the main preda-
tor species, and the Lynx – as an attend-
ant species. In the analyzed model group 
the predators having different strategy and 
hunting techniques, specialize on the same 
prey species (grouses and the Blue Hare), 
and a hare makes up to 70–80% of a diet of 
both predator species.

Methods
As a basis for the analysis vector maps of 

vegetation have been used. Data of winter 
routing accounts (for the Lynx, Blue Hare 
and grouses), transect accounts in the au-
tumn and in the spring (for grouses) and 
all-seasonal routing accounts of the birds 
of prey (Golden Eagle) up to 2007 have 
been taken from the Nature Annals of the 
Kerzhenskiy Nature Reserve, reports of the 
Department of Protection and Rational Use 
of Hunting Resources of the Ministry of Ag-
riculture of the Nizhniy Novgorod district 
and the N. Novgorod branch of the Russian 
Bird Conservation Union. The database on 
all registration of the species stated above 
was integrated in ArcView 3.2à ESRI where 
point vector themes for every species have 
been created (Novikova, Karyakin, 2008). 
On the basis of points themes of species 
distributions with use of extension Spatial 
Analyst 2.0a by the Kernel method the 
maps of density of prey species (fig. 2) and 
the final map of density of all prey species 
in GRID format were generated. Accord-
ing with a total number of registrations of 
a lone individuals and litters per year the 
map of distribution of individual sites of the 
Lynx was generated with use of the mod-
ule Animal Movement 2.0. For definition of 
the scheme of distribution of breeding ter-
ritories of the Golden Eagle the method of 
repeating polygons over an area of possible 
breeding of the species was used. The area 
of polygons of breeding territories was de-
termined by the average nearest neighbor 
distance, and the area of possible breeding 

Ðèñ. 1. Ðàéîí 
èññëåäîâàíèé.

Fig. 1. Surveyed area.

Áåðêóò (Aquila chrysa-
etos). Ôîòî Ñ. Áàêêè.

Golden Eagle (Aquila 
chrysaetos). 
Photo by S. Bakka.
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ñîîáùåíèå; äàííûå àâòîðà). Â òî æå âðå-
ìÿ, âèäû æåðòâ èìåþò ðàçíóþ áèîòîïè÷å-
ñêóþ ïðèóðî÷åííîñòü, ôëóêòóàöèè èõ ÷èñ-
ëåííîñòè àñèíõðîííû. Ýòî ïîçâîëÿåò ïðè 
âûÿâëåíèè òåõ èëè èíûõ çàêîíîìåðíîñòåé 
â ïðîñòðàíñòâåííîì ðàñïðåäåëåíèè èí-
òåðïðåòèðîâàòü èõ â òåðìèíàõ âçàèìîäåé-
ñòâèÿ ìåæäó âèäàìè â ïðåäåëàõ ìîäåëüíîé 
ãðóïïû.

Ìåòîäèêà
Â êà÷åñòâå îñíîâû äëÿ àíàëèçà áûëè 

èñïîëüçîâàíû òåìàòè÷åñêèå âåêòîðíûå 
ñëîè, â òîì ÷èñëå ïëàí ëåñîíàñàæäåíèé 
òåððèòîðèè çàïîâåäíèêà 1989 ã. è êàðòà 
îñíîâíûõ òèïîâ ðàñòèòåëüíîñòè, ïîäãî-
òîâëåííàÿ â ðåçóëüòàòå êëàññèôèêàöèè 
êîñìè÷åñêèõ ñíèìêîâ Landsat 7 ETM+ 
1999–2001 ãã. Ìàòåðèàëû çèìíèõ ìàðø-
ðóòíûõ ó÷¸òîâ (äëÿ ðûñè, çàéöà-áåëÿêà è 
êóðèíûõ), ó÷¸òîâ íà òðàíñåêòàõ îñåíüþ 
è âåñíîé (äëÿ êóðèíûõ) è âñåñåçîííûõ 
ìàðøðóòíûõ ó÷¸òîâ õèùíûõ ïòèö (áåð-
êóò), äî 2007 ã. âêëþ÷èòåëüíî, áûëè âçÿòû 
èç Ëåòîïèñè ïðèðîäû Êåðæåíñêîãî çà-
ïîâåäíèêà, ìàòåðèàëîâ îõîòóïðàâëåíèÿ 
Ìèíñåëüõîçà Íèæåãîðîäñêîé îáëàñòè è 
Íèæåãîðîäñêîãî îòäåëåíèÿ Ñîþçà îõðà-
íû ïòèö Ðîññèè è îáðàáîòàíû ñëåäóþùèì 
îáðàçîì. Áàçà äàííûõ âñåé ñîâîêóïíî-
ñòè ðåãèñòðàöèé âèäîâ èíòåãðèðîâàíà â 
ArcView 3.2à ESRI, ãäå ïî êàæäîìó âèäó 
ñîçäàíû òî÷å÷íûå âåêòîðíûå òåìû (Íîâè-
êîâà, Êàðÿêèí, 2008). Íà îñíîâå òî÷å÷-
íûõ òåì ðàñïðåäåëåíèÿ âèäîâ ñ ïîìî-
ùüþ ìîäóëÿ Spatial Analyst 2.0a ìåòîäîì 
Kernel â ôîðìàòå GRID ïîñòðîåíû êàðòû 
ïëîòíîñòè âèäîâ-æåðòâ (ðèñ. 2) è èòîãîâàÿ 
êàðòà ïëîòíîñòè âñåõ âèäîâ-æåðòâ. Êàðòà 
ðàñïðåäåëåíèÿ èíäèâèäóàëüíûõ ó÷àñòêîâ 
ðûñè ïîñòðîåíà ïî ñîâîêóïíîñòè ðåãè-
ñòðàöèé îäèíî÷íûõ îñîáåé è âûâîäêîâ â 
ãîä ñ ïîìîùüþ ìîäóëÿ Animal Movement 
2.0. Äëÿ îïðåäåëåíèÿ ñõåìû ðàñïðåäåëå-
íèÿ ãíåçäîâûõ ó÷àñòêîâ áåðêóòà èñïîëüçî-
âàí ìåòîä ïîñòðîåíèÿ ñèììåòðè÷íûõ ïî-
ëèãîíîâ çàäàííîé ïëîùàäè âíóòðè êîíòóðà 
îáëàñòè âîçìîæíîãî ãíåçäîâàíèÿ âèäà. 
Ïëîùàäü ïîëèãîíîâ ãíåçäîâûõ ó÷àñòêîâ 
îïðåäåëÿëàñü èñõîäÿ èç ñðåäíåãî ðàññòî-
ÿíèÿ ìåæäó ãí¸çäàìè ñîñåäñòâóþùèõ ïàð, 
à îáëàñòü âîçìîæíîãî îáèòàíèÿ âûäåëåíà 
íà îñíîâàíèè ïàðàìåòðîâ ðàñïðåäåëåíèÿ 
èçâåñòíûõ ãí¸çä ïî îòíîøåíèþ ê òåì èëè 
èíûì âûäåëàì êàðòû ðàñòèòåëüíîñòè (Êà-
ðÿêèí è äð., 2006).

Â îáðàáîòêå äàííûõ ïðèìåíÿëè ìîäóëü 
Spatial Statistic è ïðîãðàììû Statistica 6.0 
è Microsoft Office Excel 2003.

was selected in according with parameters 
of distribution of known nests with respect 
to formations of the map of vegetation (Kar-
yakin et al., 2006).

For data processing the module Spatial 
Statistic and programs Statistica 6.0 and Mi-
crosoft Office Excel 2003 were applied.

Results of research
The Kerzhenskiy Nature Reserve is located 

at the left side of the Kerzhenets river in the 
western part of the Kamsko-Bakaldinskie 
wetlands (fig. 1). 

In 1998–2002, only a breeding territory 
of the Golden Eagle was known and once 
more was projected in the territory of the 
Kerzhenskiy Nature Reserve (Kurochkin, 
Korshunov, 2002). In 2002–2004, during a 
peak of number of the hare on a background 
of realization of actions on the installing of 
artificial nests the number of the Golden 
Eagle’s breeding territories has increased. 
Now there are seven territories of Golden 
Eagles covering the territory of the Reserve. 
The developed structure of the Golden Ea-
gle breeding group at the territory of the 
Kerzhenskiy Reserve now remains without 
any changes, the breeding success changes 
only.

The Lynx in different years in the Kerzhen-
skiy Reserve is registered on 4–5 sites, on 
2–3 sites – females with litters. 

Comparing the account data and the gen-
erated maps of distribution for each grouse 
species in different years and seasons the 
sufficiently high spatial and time dynamics 
has been revealed. The number of grouses 
fluctuated, changing more than in 10 times 
since 1993 to 2006. Numbers of the main 
preys (Hare and Black Grouse), as well as 

Çàÿö-áåëÿê (Lepus timidus). Ôîòî Ñ. Áàêêè.

Blue Hare (Lepus timidus). Photo S. Bakka.
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was supposed, changed asynchronously. A 
number of the Black Grouse in the Reserve 
increased in 2004–2006, but trends of num-
bers in the different territories were different 
– not only positive, but also negative. At 
the same time the number of the hare for 
the same period was steadily reduced due 
to fast degradation of the groups located in 
a peripheral part of large bogs and waste-
lands surrounded pine forests (fig. 3, 4). 

The statistical analysis of changes in num-
bers of prey species in the Reserve with 
respect to a number of abiotic and biotic 
factors has allowed assuming that chang-
es in numbers of prey species in particular 
the Hare and Black Grouse are determined 
by predatory impact (Gelashvili, Ivanova, 
2006).

Combination of the final maps of distribu-
tion and density of prey species with maps 
of individual sites of predators (fig. 5) has 
shown a high positive correlation between 
increase in density of preys and the distance 
from the centers of individual sites of preda-
tors (r=0,97; p<0,05; n=100 at a step of 1 
km). It has appeared that during the autumn-
winter period the prey species reached the 
maximal number outside sites of predators, 
and in the center of their sites the density of 
populations of preys in similar habitats was 

Ðåçóëüòàòû èññëåäîâàíèé
Êåðæåíñêèé çàïîâåäíèê ðàñïîëàãàåòñÿ â 

ëåâîáåðåæüå ð. Êåðæåíåö â ñàìîé çàïàä-
íîé ÷àñòè ìàññèâà Êàìñêî-Áàêàëäèíñêèõ 
áîëîò (ðèñ. 1). 

Â 1998–2002 ãã. â îõðàííîé çîíå Êåð-
æåíñêîãî çàïîâåäíèêà áûë èçâåñòåí îäèí 
ãíåçäîâîé ó÷àñòîê áåðêóòà áëèç îç. ×¸ð-
íîå è ïðåäïîëàãàëîñü íàëè÷èå åù¸ îäíî-
ãî ó÷àñòêà (Êóðî÷êèí, Êîðøóíîâ, 2002). Â 
2002–2004 ãã., â ïåðèîä ïèêà ÷èñëåííîñòè 
çàéöà, íà ôîíå ðåàëèçàöèè ìåðîïðèÿ-
òèé ïî óñòðîéñòâó èñêóññòâåííûõ ãí¸çä, 
êîëè÷åñòâî ãíåçäîâûõ ó÷àñòêîâ áåðêóòà 
îïðåäåë¸ííî âûðîñëî è â íàñòîÿùåå âðå-
ìÿ ÿâëÿåòñÿ îïòèìàëüíûì äëÿ òà¸æíîé 
çîíû (Êàðÿêèí è äð., 2006). Òåððèòîðèþ 
çàïîâåäíèêà çàõâàòûâàþò ñåìü ó÷àñòêîâ 
áåðêóòîâ, íà ÷åòûð¸õ èç êîòîðûõ îáíàðó-
æåíû ãí¸çäà è åù¸ íà òð¸õ çàðåãèñòðèðî-
âàíû ðåãóëÿðíûå âñòðå÷è âçðîñëûõ ïòèö. 
Cëîæèâøàÿñÿ ñòðóêòóðà ãíåçäîâîé ãðóï-
ïèðîâêè áåðêóòà â ðàéîíå Êåðæåíñêîãî 
çàïîâåäíèêà â íàñòîÿùåå âðåìÿ îñòà¸òñÿ 
áåç èçìåíåíèé, èçìåíÿåòñÿ ëèøü óñïåõ 
ðàçìíîæåíèÿ. Ñõåìà ðàñïðåäåëåíèÿ 
ãíåçäîâûõ ó÷àñòêîâ áåðêóòà âñåé Êàìñêî-
Áàêàëäèíñêîé ãíåçäîâîé ãðóïïèðîâêè ïî-
êàçàíà â ïóáëèêàöèè Ñ.Â. Áàêêè ñ ñîàâòî-
ðàìè (ñì. ñòð. 58).

Ðèñ. 2. Ïëîòíîñòü 
ïîïóëÿöèé îñíîâíûõ 
âèäîâ æåðòâ â 
Êåðæåíñêîì 
çàïîâåäíèêå â çèìíèé 
ïåðèîä 2006/2007 ãã.

Fig. 2. Density of 
populations of main 
prey species in the 
Kerzhenskiy State Na-
ture Reserve in winter 
2006/2007.
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Êîëè÷åñòâî èíäèâèäóàëüíûõ ó÷àñòêîâ 
ðûñè íà òåððèòîðèè çàïîâåäíèêà â ïîñëåä-
íèå íåñêîëüêî ëåò, ïî-âèäèìîìó, îñòà¸òñÿ 
ñòàáèëüíûì. Ðûñü â ðàçíûå ãîäû ðåãèñòðè-
ðóåòñÿ íà 4–5 ó÷àñòêàõ, íà 2–3 ó÷àñòêàõ – 
ñàìêè ñ âûâîäêàìè. 

Ñîïîñòàâëåíèå ó÷¸òíûõ äàííûõ è ïî-
ñòðîåííûõ íà èõ îñíîâå êàðò ðàñïðåäåëå-
íèÿ êàæäîãî âèäà êóðèíûõ ïòèö ïî ãîäàì è 
ñåçîíàì ïîçâîëèëî âûÿâèòü äîâîëüíî ñèëü-
íóþ âðåìåííóþ è ïðîñòðàíñòâåííóþ äèíà-
ìèêó. Ñ 1993 ïî 2006 ãã. ÷èñëåííîñòü êóðè-
íûõ ïòèö ôëóêòóèðîâàëà, èçìåíÿÿñü áîëåå 
÷åì â 10 ðàç, íî, â òî æå âðåìÿ, ðàéîíàìè 
êîíöåíòðàöèè îñòàâàëèñü ìåñòîîáèòàíèÿ, 
îïòèìàëüíûå äëÿ êàæäîãî âèäà: äëÿ ðÿá÷è-
êà – ïðèðå÷íûå õâîéíî-øèðîêîëèñòâåííûå 
ëåñà, äëÿ òåòåðåâà – êîìïëåêñû áîëîò, äëÿ 
ãëóõàðÿ – áîðû. ×èñëåííîñòü îñíîâíûõ 
îáúåêòîâ ïèòàíèÿ õèùíèêîâ – çàéöà è òå-
òåðåâà, êàê è ïðåäïîëàãàëîñü, èçìåíÿëàñü 
àñèíõðîííî. Â 2004–2006 ãã. ÷èñëåííîñòü 
òåòåðåâà â çàïîâåäíèêå ðîñëà, íî äèíàìè-
êà ÷èñëåííîñòè â ðàçíûõ î÷àãàõ, ñîñðåäî-
òî÷åííûõ âîêðóã òîêîâ, ïðèóðî÷åííûõ ê 
êðóïíûì áîëîòàì, áûëà ðàçíîé, ïðè÷åì 
íå òîëüêî ïîçèòèâíîé, íî è íåãàòèâíîé. Â 
òî æå âðåìÿ ÷èñëåííîñòü çàéöà çà ýòîò æå 
ïåðèîä óñòîé÷èâî ñîêðàùàëàñü çà ñ÷¸ò áû-
ñòðîé äåãðàäàöèè ãðóïïèðîâîê, ñîñðåäî-
òî÷åííûõ â ïåðèôåðèéíîé ÷àñòè êðóïíûõ 
áîëîòíûõ ìàññèâîâ è ñîñíîâûõ ïóñòîøåé 
(ðèñ. 3, 4). 

Ñòàòèñòè÷åñêèé àíàëèç èçìåíåíèé 
÷èñëåííîñòè âèäîâ-æåðòâ â çàïîâåäíè-
êå ïî îòíîøåíèþ ê ðÿäó àáèîòè÷åñêèõ 
è áèîòè÷åñêèõ ôàêòîðîâ ïîêàçàë çíà-
÷èìóþ êîððåëÿöèþ ëèøü ìåæäó ïëîò-
íîñòüþ ðÿá÷èêà è êîëè÷åñòâîì îñàäêîâ. 
Ïî ïðè÷èíå îòñóòñòâèÿ çíà÷èìûõ êîð-
ðåëÿöèé ìåæäó äèíàìèêîé ÷èñëåííîñòè 
âèäîâ è ðÿäîì àáèîòè÷åñêèõ è áèîòè÷å-
ñêèõ ôàêòîðîâ áûëî âûñêàçàíî ïðåä-
ïîëîæåíèå, ÷òî äèíàìèêà ÷èñëåííîñòè 
âèäîâ æåðòâ, â îñîáåííîñòè çàéöà è 
òåòåðåâà, îïðåäåëÿåòñÿ ïðåññîì õèùíè-
êîâ (Ãåëàøâèëè, Èâàíîâà, 2006).

lowest. That fact is interesting, that for the 
period 2004–2006 the least average annual 
density of all prey species was noted in the 
area where there is the oldest breeding ter-
ritory of the Golden Eagle which as well as 
borders on two sites of the Lynx.

In 2006, at the beginning of deep decline 
in the number of the Blue Hare, check of 
three breeding territories of the Golden Ea-
gle has shown the successful breeding on 
only one of them, and it was the one where 
the density of population of the Blue Hare 
was the highest (fig. 5).

Discussion
Habitat preferences and local predatory 

impact
Individual sites of the Golden Eagle and 

Lynx are perennial and have the large sizes. 
According to results of the analysis it is pos-
sible to assume, that the spatial structure of 
groups of both species is determined firstly 
by peculiarities of habitats, and only sec-
ondly – by the population number of prey 
species. The number of preys impacts firstly 
on breeding success of predators. 

The Golden Eagle prefers to breed not 
in areas that are characterized by the most 
dense breeding of prey species, but close 
to borders between forests and bogs in im-
mediate vicinity to the large bogs where 
density almost of all prey species is aver-
age, but their availability for eagles hunt-
ing is sufficiently high and there are specific 
conditions for the nest building. As a result, 
during the summer period in the center 
of the breeding territory the Golden Eagle 
reduces the density of all prey species, in 
particular the Blue Hare to a minimum. 
Owing to such constant local pressure the 
prey species on breeding territories of the 
Golden Eagle in some years has not time 
to recover its number up to optimum (see 
fig. 5). As a result Eagles are forced to make 
a break in breeding because of impossibil-
ity of successful feeding of nestlings or to 
change dates of breeding and to adopt the 

Òåòåðåâà (Tetrao tetrix). 
Ôîòî Å. Êîðøóíîâà.

Black Grouses (Tetrao 
tetrix). 
Photo by E. Korshunov.
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additional food resources. 
The increase in numbers of the main prey 

species is rather short; it is well illustrated 
on an example of the hare fig. 4 on p. 58 
(Bakka et al., pp. 46–67). During such peri-
ods Golden Eagles breed at the majority of 
territories and have the maximal breeding 
success, but the general part of time they 
survive under conditions of low number of 
the main prey species. Under these condi-
tions, the number of prey items seems to 
exceed the acceptable bounds of preda-
tory pressure on the local populations of 
prey species. And the asynchronous unsuc-
cessful breeding at different pairs of eagles 
seems to be connected very often not with 
the total decline in the number of some 
prey species in the surveyed region, but to 
be a consequence of exceeding predatory 
pressure in a local site. 

The Lynx, as well as the Golden Eagle 
prefer to inhabit ecotone plant communi-
ties. In the territories where individual sites 
of the Lynx and the Golden Eagle are over-
lapped, these predators render very strong 
predatory pressure on the hare, especially 
under conditions of the low number of oth-
er accessible food items, such as the Black 
Grouse. 

Thus, both the Golden Eagle, and the 
Lynx carry out withdrawal of preys of local 
populations in mainly the ecotone ecosys-
tems having rather small area. 

Owing to the non-uniform distribution 
of large bogs and pine wastelands that are 
preferable landscapes of predators, there 
are woodlands between them where hunt-
ing of large predators for some reasons is 
inconvenient or impossible. These territo-
ries are the refugiums for the prey species 
and the centers of their recovering, that 
have been confirmed by the results of spa-
tial analysis for the period since 1993 to 
2006. The highest average densities of all 
prey species for that long-term period were 
noted in that territories where the predatory 
pressure was the lowest (fig. 5).

Exceeding acceptable level of with-
drawal of preys on sites of the Golden 
Eagle: the reasons

Why does the Golden Eagle exceed the 
acceptable level of withdrawal of prey items 
on its sites? The mechanism seems to be as 
follows. The Golden Eagle is limited by an 
opportunity to hunt only within the limits 
of the certain distance from the nest. The 
admissible distance from the nest is deter-
mined firstly by energy consumption for 

Ñîâìåùåíèå èòîãîâûõ êàðò ðàñïðåäå-
ëåíèÿ è ïëîòíîñòè âèäîâ æåðòâ è êàðò 
èíäèâèäóàëüíûõ ó÷àñòêîâ õèùíèêîâ (ðèñ. 
5) ïîêàçàëî âûñîêóþ ïîëîæèòåëüíóþ êîð-
ðåëÿöèþ ìåæäó óâåëè÷åíèåì ïëîòíîñòè 
æåðòâ è óäàëåíèåì îò öåíòðîâ èíäèâèäó-
àëüíûõ ó÷àñòêîâ õèùíèêîâ (r=0,97; p<0,05; 
n=100 ïðè øàãå âçÿòèÿ òî÷åê ñðåçà 1 êì). 
Îêàçàëîñü, ÷òî â îñåííå-çèìíèé ïåðèîä 
âèäû æåðòâ äîñòèãàþò ìàêñèìàëüíîé ÷èñ-
ëåííîñòè â îïòèìàëüíûõ äëÿ îáèòàíèÿ áèî-
òîïàõ çà ïðåäåëàìè ó÷àñòêîâ õèùíèêîâ, à 
â öåíòðå èõ ó÷àñòêîâ ïëîòíîñòü ïîïóëÿöèé 
æåðòâ â àíàëîãè÷íûõ áèîòîïàõ ìèíèìàëü-
íà. Èíòåðåñåí òîò ôàêò, ÷òî çà ïåðèîä 
2004–2006 ãã. íàèìåíüøàÿ ñðåäíåãîäîâàÿ 
ïëîòíîñòü âñåõ âèäîâ æåðòâ îòìå÷àëàñü íà 
òåððèòîðèè, ãäå íàõîäèòñÿ ñòàðåéøèé èç 
èçâåñòíûõ ãíåçäîâîé ó÷àñòîê áåðêóòà, êî-
òîðûé, ê òîìó æå, ãðàíè÷èò ñ äâóìÿ ó÷àñò-
êàìè ðûñè.

Â 2006 ã., â ïåðèîä íà÷àëà ãëóáîêîé 
äåïðåññèè ÷èñëåííîñòè çàéöà, ïðîâåðêà 
òð¸õ ó÷àñòêîâ áåðêóòà ïîêàçàëà íàëè÷èå 
óñïåøíîãî ðàçìíîæåíèÿ ëèøü íà îäíîì èç 
íèõ – è èìåííî íà ýòîé òåððèòîðèè ïîïó-
ëÿöèÿ çàéöà äîñòèãàëà ìàêñèìàëüíîé ïëîò-
íîñòè (ðèñ. 5).

Äèíàìèêà Êàìñêî-Áàêàëäèíñêîé ãíåçäî-
âîé ãðóïïèðîâêè áåðêóòà â ñîîòíîøåíèè ñ 
äèíàìèêîé ÷èñëåííîñòè çàéöà-áåëÿêà îïè-
ñàíà â ïóáëèêàöèè Ñ.Â. Áàêêè ñ ñîàâòîðà-
ìè (ñì. ñòð. 46–67).

Ðèñ. 3. Ïëîòíîñòü ïîïóëÿöèé îñíîâíûõ âèäîâ æåðòâ â Êåðæåíñêîì çàïîâåäíèêå 
â 1993–2006 ãã.: çàéöà-áåëÿêà (Lepus timidus) – ïî äàííûì çèìíèõ ìàðøðóòíûõ 
ó÷¸òîâ, êóðèíûõ – ïî ðåçóëüòàòàì îñåííèõ ó÷¸òîâ (îñîáè/1000 ãà).

Fig. 3. Density of populations of main prey species in the Kerzhenskiy State Nature 
Reserve in 1993–2006: Blue Hare (Lepus timidus) – according with data of winter 
counts, grouses – according with data of autumn counts (individuals/1000 ha).



74 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2010, 18 Èçó÷åíèå ïåðíàòûõ õèùíèêîâ

Îáñóæäåíèå
Âûáîð ïðåäïî÷èòàåìûõ áèîòîïîâ è 

ëîêàëüíûé ïðåññ õèùíèêîâ
Èíäèâèäóàëüíûå ó÷àñòêè áåðêóòà è ðûñè 

ïîñòîÿííû è èìåþò êðóïíûå ðàçìåðû. Íà 
îñíîâå ïðîâåä¸ííîãî àíàëèçà ìîæíî ïðåä-
ïîëîæèòü, ÷òî ïðîñòðàíñòâåííàÿ ñòðóêòóðà 
ãðóïïèðîâîê îáîèõ âèäîâ îïðåäåëÿåòñÿ, 
â ïåðâóþ î÷åðåäü, áèîòîïè÷åñêèìè îñî-
áåííîñòÿìè ìåñòíîñòè, è ëèøü âî âòîðóþ 
– ÷èñëåííîñòüþ ïîïóëÿöèé æåðòâ. ×èñëåí-
íîñòü æåðòâ â ïåðâóþ î÷åðåäü âëèÿåò íà 
óñïåõ ðàçìíîæåíèÿ õèùíèêîâ. 

Áåðêóò òÿãîòååò â ñâîåì ðàñïðîñòðàíå-
íèè íå ê ìåñòàì íàèáîëåå ïëîòíîãî îáèòà-

flights from the nest to the hunting site and 
back; and secondly, the competitions with 
neighbors, which level is directly connect-
ed with landscapes that are occupied by a 
breeding group, number and availability of 
food items. Due to the preferences of the 
Golden Eagle to breed at areas with the 
large portion of ecotones in the biotopic 
landscape structure, and to hunt in eco-
tones a little number of habitats are conven-
ient for the prey species surviving. The cent-
ers of the recovering of populations of prey 
species could be developed in buffer zones 
between sites of the nearest pairs of Eagles, 
but these zones are small on the area, and 

Ðèñ. 4. Äèíàìèêà 
ðàñïðåäåëåíèÿ è 
ïëîòíîñòè ïîïóëÿöèè 
çàéöà-áåëÿêà (ñëåâà) 
è òåòåðåâà (ñïðàâà) 
â çèìíèå ïåðèîäû 
2004–2007 ãã.

Fig. 4. Distribution and 
density trends of the 
population of the Blue 
Hare (left) and Black 
Grouse (right) in winters 
2004–2007.
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íèÿ êàêîãî-ëèáî âèäà æåðòâ, à ê îïóøêàì (ê 
ãðàíèöå ëåñ/áîëîòî) â íåïîñðåäñòâåííîé 
áëèçîñòè îò êðóïíûõ áîëîò, ãäå ïëîòíîñòü 
ïðàêòè÷åñêè âñåõ âèäîâ-æåðòâ ñðåäíÿÿ, 
íî èõ äîñòóïíîñòü äëÿ äîáû÷è ñ âîçäóõà 
äîâîëüíî âûñîêàÿ, è èìåþòñÿ ñïåöèôè÷å-
ñêèå óñëîâèÿ äëÿ óñòðîéñòâà ãíåçäà. Â ðå-
çóëüòàòå, â ëåòíèé ïåðèîä â öåíòðå ñâîåé 
ãíåçäîâîé òåððèòîðèè áåðêóò ñíèæàåò äî 

can not provide valuable recovering the 
number of prey species. Besides at the de-
creasing in numbers of prey species Golden 
Eagles annually change nests that virtually 
are not observed at their high number. 

However change of nests does not solve 
a problem of deficiency of food items in 
long-term prospect, more likely even ag-
gravates it. Because at the dense popula-
tion the Golden Eagle is limited in an op-
portunity of a choice of nests by a contour of 
the breeding territory to not compete and 
conflict with neighbors. This fact is well il-
lustrated by data about use by birds of nest-
ing platforms on the Kamsko-Bakaldinskie 
wetlands: for 10 years of their existence in 
buffer zones between breeding territories 
of Golden Eagles no platform has not been 
occupied, but almost all breeding pairs an-
nually changed the nests located in 2–3 
km from each other (Karyakin, et al., 2006; 
Bakka et al., p. 46–67). As a result of an-
nual change of nests the Golden Eagle con-
sumes food items uniformly in the territory, 
and as a result undermines the number of 
prey species at absence of their replenish-
ment from the outside. As a result, in the 
dense breeding groups, the Golden Eagle 
renders very high predatory pressure on the 
prey species. And it appears that popula-
tions of prey species can not recover their 
number under conditions of habitats small 
on the area for surviving. 

Exceeding acceptable level of with-
drawal of preys on sites of the Golden 
Eagle: the consequences 

At uniform distribution of large predators 
and uniform consumption of food items by 
them under conditions when habitats for 
surviving are too small on the area, popula-
tions of prey species suffer very much and 
recover slowly. Local exhausting the prey 
items by Golden Eagles on their breeding 
territories result in a decrease in procure-
ment of food recourses for the predator. 
The first functional reaction is the absence of 
breeding of eagles on these sites. Then uni-
form distribution of sites in the landscape is 
destructed. And the recovering of the struc-
ture of site distribution demands essentially 
more time, than the recovering of prey spe-
cies numbers.

It is observed now during the perennial 
decreasing in the number of the Blue Hare 
in the center of the Kamsko-Bakaldinskie 
wetlands. Borders of the Kamsko-Bakaldin-
skaya breeding group of the Golden Eagle 
are defined by the location of landscapes 

Ðèñ. 5. Ïëîòíîñòü 
ïîïóëÿöèé âèäîâ æåðòâ 
è ðàñïðåäåëåíèå 
èíäèâèäóàëüíûõ 
ó÷àñòêîâ õèùíèêîâ 
â 2004–2007 ãã. 
(ââåðõó); ïëîòíîñòü 
ïîïóëÿöèé âèäîâ æåðòâ 
è ðàñïðåäåëåíèå 
âûâîäêîâ ðûñè 
(Lynx lynx) â çèìíèé 
ïåðèîä 2006/2007 
ãã. è ïîñåùàâøèõñÿ 
ãíåçäîâûõ ó÷àñòêîâ 
áåðêóòà â âåñåííèé 
ïåðèîä 2007 ã. (âíèçó).

Fig. 5. Density of 
populations of prey 
species and allocation 
of individual territories 
of predator species in 
2004–2007 (upper); 
density of populations 
of main prey species 
and allocation of Lynx’s 
(Lynx lynx) litters in 
winter 2006/2007 and 
monitored breeding 
territories of the Golden 
Eagle in spring of 2007 
(bottom).
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ìèíèìóìà ïëîòíîñòü âñåõ îñíîâíûõ âèäîâ 
æåðòâ, â îñîáåííîñòè çàéöà-áåëÿêà, à â 
çèìíèé ïåðèîä ñóùåñòâåííî ðàñøèðÿåò 
òåððèòîðèþ îõîòû, ïîäâåðãàÿ õèùíè÷åñêî-
ìó ïðåññó ïåðèôåðèéíûå îáëàñòè ñâîåãî 
ó÷àñòêà. Ïî ïðè÷èíå òàêîãî ïîñòîÿííîãî 
ëîêàëüíîãî ïðåññèíãà ÷èñëåííîñòü æåðòâ 
íà ó÷àñòêàõ áåðêóòà â îòäåëüíûå ãîäû íå 
óñïåâàåò âîññòàíîâèòüñÿ äî îïòèìàëüíîé 
(ðèñ. 5). Êàê ñëåäñòâèå, îðëû âûíóæäåíû 
äåëàòü ïåðåðûâ â ðàçìíîæåíèè èç-çà íå-
âîçìîæíîñòè óñïåøíîãî ïðîêîðìà ïòåí-
öîâ ëèáî ñìåùàòü ñðîêè ðàçìíîæåíèÿ è 
ïåðåêëþ÷àòüñÿ íà äîïîëíèòåëüíûå êîðìà. 
Ïîñëåäíåå, âïðî÷åì, íàáëþäàåòñÿ íå áî-
ëåå ÷åì ó 10% ïàð è ïîäòâåðæäåíî ëèøü 
äëÿ äâóõ ïàð Êàìñêî-Áàêàëäèíñêîé ãíåçäî-
âîé ãðóïïèðîâêè â 2007–2009 ãã. 

Ïèêè ÷èñëåííîñòè îñíîâíûõ âèäîâ æåðòâ 

the most suitable for the Eagles’ breeding. 
The raised breeding density in the center 
of the group was the reason of the total 
withdrawal of preys and thus of the un-
dermining of the food resource. And as a 
result “loss” of the Golden Eagle’s breed-
ing territories has begun here. The pairs 
breeding at the periphery of the Kerzhen-
skiy Nature Reserve form a boundary part of 
the Kamsko-Bakaldinskaya breeding group. 
The area habitats for the prey species sur-
viving is larger here and, as consequence, 
the recovering of prey species numbers 
happens more quickly – due to migrations 
of individuals from the outside. Therefore it 
is possible to assume that the pairs breed-
ing at the edge of such groups, are more 
stable due to regular replenishment of food 
items. And under conditions of the high-
est number of prey species they seems to 
be a distinctive “buffer” of the breeding 
group, but under conditions of decreasing 
in prey species numbers, they become its 
“main body”. These “main bodies” provide 
“stock” of free individuals, which will be re-
colonize the breeding territories which have 
become empty earlier at the center of the 
breeding group and whenever possible will 
settle beyond its borders.

Do the predatory pressure of the Golden 
Eagle result to exhaustion of prey items?

This research allows to claim, that large 
territorial predators render sufficiently strong 
impact on the main prey species, down to 
their total extinction on local sites. In the 
last case the successful breeding of preda-
tors on these sites periodically becomes 
impossible. However nature landscapes al-
ways represent a mosaic of different habi-
tats which significant part is not convenient 
for the hunting of large predators. Owing 
to it, in all of the landscape the predators 
are not able to reduce the population den-
sity of prey species down to such degree 
to define their population trend. Thus, num-
bers of prey species and predators in all of 
the landscape (corresponding to a level of 
breeding groups and/or micropopulations) 
changes according to the classical model 
“predator-prey”, that we observed for a 
system Golden Eagle – Blue Hare in the ter-
ritory of the Kamsko-Bakaldinskie wetlands 
(Bakka et al., p. 46–67).

Òèïè÷íûå îõîòíè÷üè áèîòîïû áåðêóòà â Êåðæåíñêîì çàïîâåäíèêå: âåðõîâûå 
áîëîòà (ââåðõó) è ñîñíîâûå ïóñòîøè (âíèçó). Ôîòî Ñ. Áàêêè.

Typical hunting sites of the Golden Eagle in the Kerzhenskiy State Nature Reserve: 
bogs (upper) and wastelands surrounded by pine forests (bottom).
Photos by S. Bakka.
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äëÿòñÿ íåäîëãî; íà ïðèìåðå çàéöà ýòî õî-
ðîøî èëëþñòðèðóåò ðèñóíîê 4 íà ñòð. 58 
(Áàêêà è äð., ñòð. 46–67). Â òàêèå ïåðèî-
äû áåðêóòû ðàçìíîæàþòñÿ íà áîëüøèíñòâå 
ó÷àñòêîâ è èìåþò ìàêñèìàëüíûé óñïåõ ðàç-
ìíîæåíèÿ, íî îñíîâíóþ ÷àñòü âðåìåíè èì 
ïðèõîäèòñÿ ñóùåñòâîâàòü â óñëîâèÿõ íèç-
êîé ÷èñëåííîñòè îñíîâíûõ âèäîâ æåðòâ. Â 
ýòèõ óñëîâèÿõ, âèäèìî, ïðîèñõîäèò ïðåâû-
øåíèå äîïóñòèìîãî ïîðîãà èçúÿòèÿ æåðòâ 
èç ëîêàëüíûõ ïîïóëÿöèé. Ïðåäñòàâëÿåòñÿ, 
÷òî àñèíõðîííîå îòñóòñòâèå óñïåøíîãî 
ðàçìíîæåíèÿ ó ðàçíûõ ïàð îðëîâ î÷åíü 
÷àñòî ñâÿçàíî íå ñ îáùèì ñïàäîì ÷èñëåí-
íîñòè òîãî èëè èíîãî âèäà æåðòâ â èññëå-
äóåìîì ðàéîíå â öåëîì, íî ÿâëÿåòñÿ ñëåä-
ñòâèåì ïðåâûøåíèÿ õèùíè÷åñêîãî ïðåññà 
íà ëîêàëüíîì ó÷àñòêå. 

Ðûñü, êàê è áåðêóò, òÿãîòååò ê ýêîòîí-
íûì, ïðåèìóùåñòâåííî îïóøå÷íûì, ñî-
îáùåñòâàì. Íî å¸ èíäèâèäóàëüíûå ó÷àñòêè 
îáøèðíåå, îíà íå ñâÿçàíà ñïåöèôè÷å-
ñêèìè óñëîâèÿìè äëÿ óñòðîéñòâà ëîãîâà, 
è ïîýòîìó â òå÷åíèå âñåãî ñåçîíà ïðåäïî-
÷èòàåò îõîòèòüñÿ â îïòèìàëüíûõ ìåñòîîáè-
òàíèÿõ êàæäîãî âèäà æåðòâ â îòäåëüíîñòè, 
ïðèäåðæèâàÿñü î÷àãîâ èõ ÷èñëåííîñòè. Â 
ðåçóëüòàòå, ñðàâíèòåëüíî ñ áåðêóòîì, ðûñü 
áîëåå ðàâíîìåðíî îñâàèâàåò êîðìîâîé 
ðåñóðñ, ïîñòåïåííî ïåðåìåùàÿñü â ìå-
ñòà ïîâûøåííîé ïëîòíîñòè âèäîâ æåðòâ, 
â îñîáåííîñòè çàéöà-áåëÿêà (ðèñ. 5). Ïî 
ýòîé ïðè÷èíå íà ó÷àñòêàõ îáèòàíèÿ ðûñè 
íå íàáëþäàåòñÿ ðåçêèõ ñåçîííûõ ïàäå-
íèé ïëîòíîñòè âèäîâ æåðòâ. Îäíàêî íà 
òåððèòîðèÿõ, ãäå èíäèâèäóàëüíûå ó÷àñòêè 
ðûñè è áåðêóòà ïåðåêðûâàþòñÿ, ýòè õèù-
íèêè ñîâìåñòíî îêàçûâàþò î÷åíü ñèëüíûé 
ïðåññ íà çàéöà, îñîáåííî ïðè íèçêîé ÷èñ-

ëåííîñòè äðóãèõ äîñòóïíûõ êîðìîâ, òàêèõ 
êàê òåòåðåâ. 

Òàêèì îáðàçîì, è áåðêóò, è ðûñü îñó-
ùåñòâëÿþò èçúÿòèå æåðòâ èç ëîêàëüíûõ 
ïîïóëÿöèé íà îãðàíè÷åííûõ ïî ïëîùàäè 
òåððèòîðèÿõ, èìåþùèõ ïðåèìóùåñòâåííî 
ýêîòîííûé õàðàêòåð. 

Òî, ÷òî ýêîòîíû ÿâëÿþòñÿ çîíîé ìàêñè-
ìàëüíîãî èçúÿòèÿ áåðêóòîì ñâîèõ æåðòâ, 
ïîäòâåðæäàåò íå òîëüêî ïðèìåð Êåðæåí-
ñêîãî çàïîâåäíèêà, íî è íàøè íàáëþäå-
íèÿ íà áîëîòàõ áàññåéíà Âåðõíåé Êàìû. 
Îñíîâíûìè æåðòâàìè áåðêóòà çäåñü ÿâ-
ëÿþòñÿ çàÿö è òðè âèäà êóðèíûõ – áåëàÿ 
êóðîïàòêà (Lagopus lagopus), òåòåðåâ è 
ãëóõàðü. Ìàêñèìàëüíîå êîëè÷åñòâî íàáëþ-
äàâøèõñÿ îõîò áåðêóòà â ýòîì ðàéîíå ïðè-
õîäèòñÿ íà ó÷àñòêè áîëîò, ñ îáëåñåííîñòüþ 
îò 20 äî 40%, íà óäàëåíèè íå áîëåå 1 êì 
îò âûñîêîñòâîëüíîãî ëåñà. Â òàêèõ áèîòî-
ïàõ ïëîòíîñòü ïîïóëÿöèè êàæäîãî èç âèäîâ 
æåðòâ íèæå, ÷åì â áîëüøèíñòâå îêðóæàþ-
ùèõ áèîòîïîâ, íî â ñóììå äëÿ âñåé ãðóïïû 
âèäîâ îíà ïðèáëèæàåòñÿ ê îïòèìàëüíîé 
ïëîòíîñòè îòäåëüíîãî âèäà â òèïè÷íîì äëÿ 
íåãî áèîòîïå (ðèñ. 6). Â óêàçàííîì ñïåö-
èôè÷åñêîì áèîòîïå áåðêóò âûëàâëèâàåò 
70–90% íàñåëåíèÿ çàéöà, ïðàêòè÷åñêè 
âñåãî ãëóõàðÿ, äî 80% íàñåëåíèÿ òåòåðåâà 
è ëèøü íåêîòîðîå êîëè÷åñòâî áåëûõ êóðî-
ïàòîê (Êàðÿêèí, 2006). Àíàëîãè÷íîå ñîîò-
íîøåíèå ïîëó÷àåòñÿ â ðåçóëüòàòå èçó÷åíèÿ 
ñïåêòðà ïèòàíèÿ áåðêóòà íà ýòèõ æå òåð-
ðèòîðèÿõ ìåòîäîì àíàëèçà ïîãàäîê è ïîå-
äåé (Êàðÿêèí, 1998).

Áëàãîäàðÿ íåðàâíîìåðíîñòè ðàñïðåäå-
ëåíèÿ êðóïíûõ êîìïëåêñîâ áîëîò è ñîñíî-
âûõ ïóñòîøåé, ê êîòîðûì òÿãîòåþò õèù-
íèêè, ìåæäó íèìè ñîõðàíÿþòñÿ ñèëüíî 
ôðàãìåíòèðîâàííûå ëåñíûå òåððèòîðèè, 
ãäå îõîòà êðóïíûõ õèùíèêîâ ïî ðÿäó ïðè-
÷èí çàòðóäíèòåëüíà èëè íåâîçìîæíà. Ýòè 
òåððèòîðèè ÿâëÿþòñÿ ïî ñóòè ðåôóãèóìà-
ìè âèäîâ æåðòâ è öåíòðàìè èõ âîññòàíîâ-
ëåíèÿ, íà ÷òî îäíîçíà÷íî óêàçûâàåò ïðî-
ñòðàíñòâåííûé àíàëèç çà ïåðèîä ñ 1993 
ïî 2006 ãã. Ñðåäíèå ïîêàçàòåëè ïëîòíîñòè 
âñåõ âèäîâ æåðòâ çà ýòîò ìíîãîëåòíèé ïå-
ðèîä äîñòèãàëè ìàêñèìàëüíîãî çíà÷åíèÿ 
èìåííî íà òåõ òåððèòîðèÿõ, ãäå íàáëþäàëñÿ 
íàèìåíüøèé ïðåññèíã õèùíèêîâ (ðèñ. 5).

Ïðåâûøåíèå äîïóñòèìîãî óðîâíÿ 
èçúÿòèÿ æåðòâ íà ó÷àñòêàõ áåðêóòà: 
ïðè÷èíû

Êàê æå òîãäà îêàçûâàåòñÿ âîçìîæíûì 
«ïåðåëîâ» æåðòâ, îñîáåííî íà ó÷àñòêàõ 
áåðêóòà? Ìåõàíèçì ìîæåò áûòü ñëåäóþ-
ùèì. Áåðêóò îãðàíè÷åí âîçìîæíîñòüþ 

Ãëóõàðü 
(Tetrao urogallus). 
Ôîòî Å. Êîðøóíîâà.

Capercaillie 
(Tetrao urogallus). 
Photo by E. Korshunov.
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îõîòèòüñÿ ëèøü â ïðåäåëàõ îïðåäåë¸ííî-
ãî ðàññòîÿíèÿ îò ñâîåãî ãíåçäà. Äîïóñòè-
ìîå óäàëåíèå îò ãíåçäà îïðåäåëÿåòñÿ, âî-
ïåðâûõ, ýôôåêòèâíîñòüþ ýíåðãåòè÷åñêèõ 
çàòðàò íà ïîë¸òû îò ãíåçäà äî ìåñòà îõîòû 

è îáðàòíî ñ äîáû÷åé; âî-âòîðûõ, âàæíà 
êîíêóðåíöèÿ ñ ñîñåäÿìè, èíòåíñèâíîñòü 
êîòîðîé æ¸ñòêî ñâÿçàíà ñ ëàíäøàôòíîé 
ñòðóêòóðîé òåððèòîðèè, çàíèìàåìîé ãíåç-
äîâîé ãðóïïèðîâêîé, ÷èñëåííîñòüþ è äî-
ñòóïíîñòüþ êîðìîâîãî ðåñóðñà. Òàê êàê 
áåðêóò âûáèðàåò äëÿ ñâîåãî ãíåçäîâàíèÿ 
òåððèòîðèè ñ áîëüøîé äîëåé ýêîòîíîâ â 
áèîòîïè÷åñêîé ñòðóêòóðå ëàíäøàôòà è 
ïðåäïî÷èòàåò îõîòèòüñÿ â ýêîòîíàõ, òî äëÿ 
âèäîâ æåðòâ â ïðåäåëàõ îðëèíîãî ó÷àñòêà 
îñòà¸òñÿ î÷åíü ìàëî ñòàöèé ïåðåæèâàíèÿ. 
Î÷àãè âîññòàíîâëåíèÿ ïîïóëÿöèé æåðòâ 
ìîãëè áû ôîðìèðîâàòüñÿ â áóôåðíûõ 
çîíàõ ìåæäó ó÷àñòêàìè ñîñåäíèõ ïàð îð-
ëîâ, íî ýòè çîíû ìàëû ïî ïëîùàäè è íå â 
ñîñòîÿíèè îáåñïå÷èòü ïîëíîöåííîãî âîñ-
ñòàíîâëåíèÿ ÷èñëåííîñòè âèäîâ æåðòâ. Ê 
òîìó æå, ïðè ñíèæàþùåéñÿ ÷èñëåííîñòè 
æåðòâ áåðêóò åæåãîäíî ìåíÿåò ãí¸çäà, 
÷åãî ïðàêòè÷åñêè íå íàáëþäàåòñÿ ïðè èõ 
âûñîêîé ÷èñëåííîñòè. 

Îäíàêî ñìåíà ãí¸çä íå ðåøàåò ïðîáëå-
ìû îáåñïå÷åíèÿ êîðìàìè â äîëãîñðî÷íîé 
ïåðñïåêòèâå, ñêîðåå äàæå óñóãóáëÿåò å¸. 
Äåëî â òîì, ÷òî ïðè ïëîòíîì çàñåëåíèè 
ðàéîíà áåðêóò îãðàíè÷åí â âîçìîæíîñòè 
âûáîðà ãí¸çä êîíòóðîì ñâîåé ãíåçäîâîé 
òåððèòîðèè, ÷òîáû íå âñòóïàòü â êîíôëèêò-
íûå îòíîøåíèÿ ñ ñîñåäÿìè. Ïîêàçàòåëüíû 
äàííûå îá èñïîëüçîâàíèè ïòèöàìè ãíåç-
äîâûõ ïëàòôîðì íà Êàìñêî-Áàêàëäèíñêèõ 
áîëîòàõ: çà 10 ëåò èõ ñóùåñòâîâàíèÿ â áó-
ôåðíûõ çîíàõ ìåæäó ãíåçäîâûìè ó÷àñò-
êàìè áåðêóòîâ íå áûëî çàíÿòî íè îäíîé 
ïëàòôîðìû, íî ïðè ýòîì ïðàêòè÷åñêè âñå 
ãíåçäÿùèåñÿ ïàðû åæåãîäíî ìåíÿëè ñâîè 
ãí¸çäà, ðàñïîëîæåííûå â 2–3 êì äðóã îò 
äðóãà (Êàðÿêèí è äð., 2006; Áàêêà è äð., 
ñòð. 46–67). Â ðåçóëüòàòå åæåãîäíîé ñìå-
íû æèëîãî ãíåçäà áåðêóò ðàâíîìåðíåå 
îñâàèâàåò êîðìîâîé ðåñóðñ íà ñâî¸ì 
ó÷àñòêå, òåì ñàìûì ïîäðûâàÿ åãî ïðè îò-
ñóòñòâèè ïîïîëíåíèÿ ýòîãî ðåñóðñà èçâíå. 
Â èòîãå â ïëîòíûõ ãíåçäîâûõ ãðóïïèðîâêàõ 
áåðêóòà íà êîðìîâîé ðåñóðñ îêàçûâàåòñÿ 
î÷åíü âûñîêèé ïðåññ (ïðè÷¸ì, íå òîëüêî 
áåðêóòîì, íî è äðóãèìè õèùíèêàìè ñ èíîé 
îõîòíè÷üåé ñòðàòåãèåé, íàïðèìåð òîé æå 
ðûñüþ), òàê ÷òî ïîïóëÿöèè æåðòâ íå â ñî-
ñòîÿíèè âîññòàíîâèòüñÿ â óñëîâèÿõ ìàëûõ 
ïî ïëîùàäè ñòàöèé ïåðåæèâàíèÿ. 

Ïðåâûøåíèå äîïóñòèìîãî óðîâíÿ 
èçúÿòèÿ æåðòâ íà ó÷àñòêàõ áåðêóòà: 
ñëåäñòâèÿ

Ïðè ðàâíîìåðíîì ðàñïðåäåëåíèè êðóï-
íûõ õèùíèêîâ è ðàâíîìåðíîì îñâîåíèè 
èìè êîðìîâîãî ðåñóðñà â óñëîâèÿõ, êîãäà 

Ðèñ. 6. Ïëîòíîñòü íàñåëåíèÿ êóðèíûõ íà áîëîòàõ ñ ðàçíîé ñòåïåíüþ 
îáëåñåííîñòè – À, êîëè÷åñòâî âñòðå÷ áåðêóòîâ íà áîëîòàõ ñ ðàçíîé ñòåïåíüþ 
îáëåñåííîñòè – Â è ñîîòíîøåíèå ïëîòíîñòè ïîïóëÿöèé îòäåëüíûõ âèäîâ 
êóðèíûõ â ìåñòàõ ðåãóëÿðíîé îõîòû áåðêóòà è äîëè èõ â ïèòàíèè áåðêóòà – Ñ.

Fig. 6. Density of populations of grouses at bogs that are afforested with a different 
degree – À, number of sightings of Golden Eagles at bogs that are afforested with 
a different degree – Â, and  ratio of densities of some grouse species at the hunting 
sites of the Golden Eagle and share of them in the Golden Eagle’s diet – Ñ.
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ñòàöèè ïåðåæèâàíèÿ âèäîâ æåðòâ ìàëû ïî 
ïëîùàäè, ïîïóëÿöèè æåðòâ íåñóò áîëüøîé 
óðîí è âîññòàíàâëèâàþòñÿ ìåäëåííî. Ëî-
êàëüíîå èñ÷åðïàíèå áåðêóòàìè æåðòâ íà 
ñâîèõ ó÷àñòêàõ ïðèâîäèò ê ñíèæåíèþ îáå-
ñïå÷åííîñòè õèùíèêà êîðìîâûìè îáúåê-
òàìè. Ïåðâîî÷åðåäíûì ôóíêöèîíàëüíûì 
îòâåòîì ÿâëÿåòñÿ ïðåêðàùåíèå ðàçìíîæå-
íèÿ îðëîâ íà ýòèõ ó÷àñòêàõ. Çàòåì íàðóøà-
åòñÿ ðàâíîìåðíîå ðàñïðåäåëåíèå ó÷àñòêîâ 
â ìàñøòàáå ëàíäøàôòà. Âîññòàíîâëåíèå 
æå íàðóøåííîé ñòðóêòóðû ðàñïðåäåëå-
íèÿ ó÷àñòêîâ òðåáóåò, ïî-âèäèìîìó, ñó-
ùåñòâåííî áîëüøåãî âðåìåíè, ÷åì âîññòà-
íîâëåíèå ÷èñëåííîñòè âèäîâ æåðòâ. 

Èìåííî ýòî íàáëþäàåòñÿ â íàñòîÿùåå 
âðåìÿ â õîäå çàòÿæíîé äåïðåññèè ÷èñ-
ëåííîñòè çàéöà-áåëÿêà â öåíòðå ìàññèâà 
Êàìñêî-Áàêàëäèíñêèõ áîëîò. Â ýòîì ðàéî-
íå îòìå÷åíà ïîâûøåííàÿ ïëîòíîñòü áåð-
êóòà – íåñêîëüêî òåððèòîðèàëüíûõ ïàð 
èìåëè êàæäàÿ ïî 4–5 ñîñåäåé, â îòëè÷èå 
îò òåððèòîðèè Êåðæåíñêîãî çàïîâåäíèêà, 
ãäå îáû÷íîå ÷èñëî ñîñåäåé äëÿ ïàðû áåð-
êóòîâ ðàâíî 2–3 (Áàêêà è äð., ñòð. 46–67). 
Êîíòóðû Êàìñêî-Áàêàëäèíñêîé ãíåçäîâîé 
ãðóïïèðîâêè áåðêóòà îïðåäåëÿþòñÿ ðàç-
ìåùåíèåì â ëàíäøàôòå áèîòîïîâ, íàè-
áîëåå ïðèãîäíûõ äëÿ îáèòàíèÿ îðëîâ. Ïî-
âûøåííàÿ ïëîòíîñòü ãíåçäîâàíèÿ â öåíòðå 
ãðóïïèðîâêè ÿâèëàñü ïðè÷èíîé áîëåå ïîë-
íîãî îñâîåíèÿ è çàòåì ïîäðûâà êîðìîâîé 
áàçû, â ñâÿçè ñ ÷åì èìåííî çäåñü íà÷à-
ëîñü «âûïàäåíèå» ó÷àñòêîâ áåðêóòà. Ïàðû, 
ãíåçäÿùèåñÿ ïî ïåðèôåðèè Êåðæåíñêî-
ãî çàïîâåäíèêà, îáðàçóþò êðàåâóþ ÷àñòü 
Êàìñêî-Áàêàëäèíñêîé ãíåçäîâîé ãðóïïè-
ðîâêè. Ïëîùàäü ñòàöèé ïåðåæèâàíèÿ âèäîâ 
æåðòâ çäåñü âûøå è, êàê ñëåäñòâèå, âîññòà-
íîâëåíèå ÷èñëåííîñòè ýòèõ âèäîâ ïðîèñ-
õîäèò áûñòðåå – çà ñ÷¸ò ïîïîëíåíèÿ îñî-
áÿìè èçâíå. Ïîýòîìó ìîæíî ïðåäïîëàãàòü, 
÷òî ïàðû, ãíåçäÿùèåñÿ íà êðàþ ïîäîáíûõ 
ãðóïïèðîâîê, áîëåå óñòîé÷èâû çà ñ÷¸ò ðå-
ãóëÿðíîãî ïðèòîêà êîðìîâîãî ðåñóðñà. È 
åñëè â óñëîâèÿõ ïèêà ÷èñëåííîñòè îñíîâ-
íûõ âèäîâ æåðòâ îíè ÿâëÿþòñÿ ñâîåîáðàç-
íûì «áóôåðîì» ãíåçäîâîé ãðóïïèðîâêè, 
òî â óñëîâèÿõ äåïðåññèè ÷èñëåííîñòè ýòèõ 
âèäîâ ñòàíîâÿòñÿ å¸ «ÿäðàìè». Ýòè «ÿäðà» 
îáåñïå÷èâàþò «çàïàñ» ñâîáîäíûõ îñîáåé, 
êîòîðûå, ïðè âîññòàíîâëåíèè êîðìîâîãî 
ðåñóðñà, áóäóò ðåêîëîíèçèðîâàòü îïó-
ñòåâøèå ðàíåå ãíåçäîâûå ó÷àñòêè â öåíòðå 
ãíåçäîâîé ãðóïïèðîâêè, à ïî âîçìîæíîñòè 
è âûñåëÿòüñÿ çà å¸ ïðåäåëû. 

Ñðàâíåíèå äàííûõ ïîñëåäíèõ çèìíèõ 
ìàðøðóòíûõ ó÷¸òîâ (ïî ñîñòîÿíèþ íà 
ÿíâàðü–ôåâðàëü) 2010 ã. â Êåðæåíñêîì çà-

ïîâåäíèêå è âîñòî÷íåå íåãî ïîêàçàëî òð¸õ-
êðàòíûé ðîñò ÷èñëåííîñòè çàéöà-áåëÿêà 
èìåííî çà ïðåäåëàìè ãíåçäîâîé ãðóïïè-
ðîâêè áåðêóòîâ â Êåðæåíñêîì çàïîâåäíèêå 
(Ë.Ì. Íîâèêîâà, ëè÷íîå ñîîáùåíèå), â òî 
âðåìÿ êàê â íàèáîëåå ïëîòíî íàñåë¸ííîé 
îðëàìè ÷àñòè Êàìñêî-Áàêàëäèíñêèõ áîëîò 
ïðîäîëæàåò ïîääåðæèâàòüñÿ êðàéíå íèçêàÿ 
÷èñëåííîñòü çàéöåâ (Ñ.Ã. Ñóðîâ, ëè÷íîå ñî-
îáùåíèå). Âñ¸ ýòî ëèøíèé ðàç ñâèäåòåëü-
ñòâóåò î ïðàâîìåðíîñòè âûøåîçâó÷åííûõ 
äîâîäîâ.

Ïðèâîäèò ëè õèùíè÷åñòâî áåðêóòà ê 
èñ÷åðïàíèþ ðåñóðñà æåðòâ?

Äàííîå èññëåäîâàíèå ïîçâîëÿåò óòâåðæ-
äàòü, ÷òî êðóïíûå òåððèòîðèàëüíûå õèùíè-
êè îêàçûâàþò äîñòàòî÷íî ñèëüíîå âëèÿíèå 
íà îñíîâíûå äëÿ íèõ âèäû æåðòâ, âïëîòü 
äî èõ ïîëíîãî èñ÷åçíîâåíèÿ íà ëîêàëüíûõ 
ó÷àñòêàõ. Â ïîñëåäíåì ñëó÷àå óñïåøíîå 
ðàçìíîæåíèå õèùíèêîâ íà ýòèõ ó÷àñòêàõ 
ïåðèîäè÷åñêè ñòàíîâèòñÿ íåâîçìîæíûì. 
Îäíàêî, åñòåñòâåííûå ïðèðîäíûå ëàíä-
øàôòû âñåãäà ïðåäñòàâëÿþò ñîáîé ìîçàèêó 
ðàçíîêà÷åñòâåííûõ áèîòîïîâ, çíà÷èòåëü-
íàÿ ÷àñòü êîòîðûõ íå îïòèìàëüíà äëÿ îõî-
òû êðóïíûõ õèùíèêîâ. Áëàãîäàðÿ ýòîìó, â 
ìàñøòàáå öåëîãî ëàíäøàôòà õèùíèêè íå 
ñïîñîáíû ñíèæàòü ïëîòíîñòü ïîïóëÿöèé 
æåðòâ äî òàêîé ñòåïåíè, ÷òîáû îïðåäåëèòü 
èõ ïîïóëÿöèîííóþ äèíàìèêó. Ïðè ðàâíî-
ìåðíîì ðàñïðåäåëåíèè â ïðîñòðàíñòâå 
õèùíèêè ìîãóò «ñðåçàòü» âåðøèíó ïèêà 
÷èñëåííîñòè æåðòâ, íèâåëèðóÿ âñïûøêè èõ 
÷èñëåííîñòè è ñóùåñòâåííî çàìåäëÿÿ ïðî-
öåññ âîññòàíîâëåíèÿ ÷èñëåííîñòè, íî ïîë-
íîñòüþ îñòàíîâèòü âîññòàíîâëåíèå ÷èñëåí-
íîñòè äî «ïèêîâîãî óðîâíÿ» èëè, òåì áîëåå, 

Ðÿá÷èê (Tetrastes bonasia). Ôîòî Â. Çàáóãèíà.
Hazel Grouse (Tetrastes bonasia). Photo by V. Zabugin.
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ñíèçèòü å¸ äî íóëÿ õèùíèê íå â ñîñòîÿíèè 
ïî öåëîìó ðÿäó ïðè÷èí, ïîìèìî âûøåó-
êàçàííîé. Íàïðèìåð, íàëè÷èå íåñêîëüêèõ 
êîíêóðèðóþùèõ âèäîâ-æåðòâ ïðèâîäèò ê 
òîìó, ÷òî õèùíèê èìååò âîçìîæíîñòü ïå-
ðåêëþ÷àòüñÿ íà áîëåå îáèëüíóþ äîáû÷ó, â 
ýòîì ñëó÷àå ïîäàâëåíèå îäíîãî âèäà ïðè-
âîäèò ê ðîñòó äðóãîãî è çàòåì ïåðåêëþ÷å-
íèþ õèùíèêà íà íåãî, ÷òî ñíèìàåò ïðåññ ñ 
ïåðâîãî; ïî ìåðå ðîñòà ïëîòíîñòè ïîïóëÿ-
öèè õèùíèêîâ óâåëè÷èâàåòñÿ âëèÿíèå ðÿäà 
çàâèñÿùèõ îò íå¸ ôàêòîðîâ ñìåðòíîñòè, 
òàêèõ êàê çàáîëåâàíèÿ; ñóùåñòâóåò òàêæå 
îáúåêòèâíàÿ íåâîçìîæíîñòü ðîñòà ÷èñ-
ëåííîñòè õèùíèêà èç-çà ëèìèòà ãíåçäîâûõ 
ñòàöèé è ò.ä. Òàêèì îáðàçîì, ÷èñëåííîñòü 
âèäîâ-æåðòâ è õèùíèêîâ â ìàñøòàáå öåëî-
ãî ëàíäøàôòà (ñîîòâåòñòâóþùåãî óðîâíþ 
ãíåçäîâûõ ãðóïïèðîâîê è/èëè ìèêðîïîïó-
ëÿöèé) èçìåíÿåòñÿ â ñîîòâåòñòâèè ñ êëàññè-
÷åñêîé ìîäåëüþ «õèùíèê-æåðòâà», ÷òî ìû 
è íàáëþäàëè äëÿ ñèñòåìû áåðêóò-çàÿö íà 
òåððèòîðèè Êàìñêî-Áàêàëäèíñêèõ áîëîò 
(Áàêêà è äð., ñòð. 46–67). 

Â ñâÿçè ñ ðåçêèì ïàäåíèåì ÷èñëåííîñòè 
çàéöà-áåëÿêà è íåêîòîðûì ñîêðàùåíèåì 
÷èñëåííîñòè êóðèíûõ ïòèö âñ¸ ÷àùå ìîæ-
íî óñëûøàòü ìíåíèå î âðåäå õèùíèêîâ, êî-
òîðûå «ñúåëè âñåõ çàéöåâ è êóðèíûõ». Îä-
íàêî, ÷òî æå ïðîèñõîäèò íà ñàìîì äåëå? 
Òåîðåòè÷åñêè, õèùíèê äåéñòâèòåëüíî ìî-
æåò äî ìèíèìóìà óíè÷òîæèòü ñâîè îñíîâ-
íûå îáúåêòû ïèòàíèÿ è, ëèøèâøèñü êîðìà, 
ïîêèíóòü ó÷àñòîê. Íî ïðîèçîéòè ïîäîá-
íîå ìîæåò ëèøü òàì, ãäå ðàñïðîñòðàíåíèå 
õèùíèêà â ïðîñòðàíñòâå ÿâëÿåòñÿ ðàâíî-
ìåðíûì íà áîëüøîé îäíîðîäíîé òåððèòî-
ðèè, à «ñòàöèè ïåðåæèâàíèÿ» âèäîâ-æåðòâ 
îòñóòñòâóþò èëè ìàëû ïî ïëîùàäè è «ïðî-
íèöàåìû» äëÿ õèùíèêà. 

Òàê ôóíêöèîíèðóåò áàçèðóþùàÿñÿ íà 

ëåììèíãàõ (Lemmus sp.) ñèñòåìà «õèùíèê-
æåðòâà» â òóíäðå. Ñïåöèàëèçèðîâàííûå è 
íåñïåöèàëèçèðîâàííûå õèùíèêè ñîâìåñò-
íî îãðàíè÷èâàþò ðîñò ïîïóëÿöèé ëåììèí-
ãîâ, êîòîðûå â ïðîòèâíîì ñëó÷àå óâåëè-
÷èâàëèñü áû äî òåõ ïîð, ïîêà íå èñòîùèëè 
çàïàñû ïèùè íà äàííîé òåððèòîðèè. Ãîð-
íîñòàè (Mustela erminea), áëàãîäàðÿ îò-
ñòàâàíèþ â òåìïàõ ðàçìíîæåíèÿ, ñëóæàò 
êëþ÷îì ê õàðàêòåðíîìó äëÿ ëåììèíãîâ 
÷åòûð¸õëåòíåìó öèêëó ÷èñëåííîñòè. Â 
ãîä èõ ìàêñèìàëüíîãî îáèëèÿ õèùíèêè-
ãåíåðàëèñòû (çèìíÿê Buteo lagopus, ïî-
ëÿðíàÿ ñîâà Nyctea scandiaca, ïîìîðíèêè 
Stercorarius sp.) «ïîìîãàþò» ãîðíîñòàÿì 
ñíèæàòü ðîñò ïîïóëÿöèè ëåììèíãîâ è äå-
ëàþò ýòî äî òåõ ïîð, ïîêà ÷èñëåííîñòü ñà-
ìèõ ãîðíîñòàåâ íå äîñòèãíåò ìàêñèìóìà. 
Â ýòîò ìîìåíò õèùíè÷åñòâî ñòàíîâèòñÿ 
íàñòîëüêî ýôôåêòèâíûì, ÷òî ïîïóëÿöèÿ 
ëåììèíãîâ óìåíüøàåòñÿ äî ìèíèìóìà. Êàê 
òîëüêî òðè õèùíèêà-ãåíåðàëèñòà ïåðåêëþ-
÷àþòñÿ íà äðóãèå âèäû æåðòâ èëè ïîêèäà-
þò ñòàâøèé ìàëîêîðìíûì ðàéîí, ëåììèí-
ãè ñíîâà ñìîãóò ðàçìíîæèòüñÿ äîñòàòî÷íî 
áûñòðî, ÷òîáû îïÿòü äîñòè÷ü ìàêñèìàëüíîé 
÷èñëåííîñòè (Gilg et al., 2003). Âîçìîæíî, 
ê ïîäîáíîé ìîäåëè â íàñòîÿùåå âðåìÿ 
ñòðåìèòñÿ ñèòóàöèÿ â íåêîòîðûõ ñèëüíî 
îñâîåííûõ ÷åëîâåêîì ðàéîíàõ ëåñîñòåï-
íîé çîíû Åâðîïåéñêîé ÷àñòè Ðîññèè, ãäå â 
êà÷åñòâå æåðòâ âûñòóïàþò ïòèöû ñðåäíèõ 
ðàçìåðíûõ êëàññîâ, à â êà÷åñòâå âåðõíåãî 
õèùíèêà – ÿñòðåá-òåòåðåâÿòíèê (Accipiter 
gentilis) (Áåëèê, 2003). 

Äëÿ áåðêóòà æå òàêîå ïîëîæåíèå âåùåé 
íåâîçìîæíî, ïîñêîëüêó îí íå íàõîäèò èäå-
àëüíûõ óñëîâèé äëÿ îõîòû äàæå ïðè ðàâíî-
ìåðíîì ðàñïðåäåëåíèè ñâîèõ ãíåçäîâûõ 
ó÷àñòêîâ â ïðîñòðàíñòâå. Ñîìêíóòûé ëåñ è 
îáøèðíûå îòêðûòûå ïðîñòðàíñòâà ìàëîäî-
ñòóïíû èëè âîâñå «íåïðîíèöàåìû» äëÿ ýòî-
ãî õèùíèêà, ÷òî íå ïîçâîëÿåò åìó äîñòà-
òî÷íî ïîëíî èñ÷åðïàòü êîðìîâîé ðåñóðñ. 
Ñëåäîâàòåëüíî, ïðåäïîëîæåíèÿ î ñïîñîá-
íîñòè áåðêóòà ðàäèêàëüíî ñîêðàòèòü ÷èñ-
ëåííîñòü çàéöåâ è êóðèíûõ â ìàñøòàáå öå-
ëûõ ëàíäøàôòîâ èëè äàæå ðåãèîíîâ – íå 
èìåþò îñíîâàíèé. Òåì íå ìåíåå, êàê è â 
ñëó÷àå ñ ëåììèíãàìè, âåñü êîìïëåêñ õèù-
íèêîâ, âêëþ÷àÿ áåðêóòà, âíîñèò ñâîé âêëàä 
â äèíàìèêó ÷èñëåííîñòè çàéöà, îïðåäåëÿÿ 
å¸ ôëóêòóàöèè. 

Â íàñòîÿùåå âðåìÿ íàáëþäàåòñÿ îòòîê áåð-
êóòîâ ñ òåððèòîðèè Êàìñêî-Áàêàëäèíñêîé 
ãðóïïû áîëîò è èõ áîëåå øèðîêàÿ êî÷¸â-

Ïòåíåö áåðêóòà. Ôîòî À. Ëåâàøêèíà.

Juvenile Golden Eagle. Photo by A. Levashkin.
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êà ïî òåððèòîðèè Íèæåãîðîäñêîé îáëàñòè. 
Ïðè ýòîì, ÷àñòü ó÷àñòêîâ îðëû ïîêèäàþò, íà 
áîëüøèíñòâå îñòàëüíûõ – íå ðàçìíîæàþòñÿ. 
Âñ¸ ýòî ñîçäà¸ò áëàãîïðèÿòíûå óñëîâèÿ äëÿ 
âîññòàíîâëåíèÿ êîðìîâîãî ðåñóðñà. Î÷å-
âèäíî, ÷åðåç íåêîòîðîå âðåìÿ öèêë êîëå-
áàíèé â ñèñòåìå «õèùíèê-æåðòâà» äîëæåí 
çàìêíóòüñÿ è ïîïóëÿöèè æåðòâ ïåðåéäóò â 
ôàçó ðîñòà. Äëÿ Êàìñêî-Áàêàëäèíñêèõ áî-
ëîò ðîñò ÷èñëåííîñòè çàéöà ïðîãíîçèðóåòñÿ 
óæå â ñåçîí 2010 ã.

Çàêëþ÷åíèå
Ïðîñòðàíñòâåííûé àíàëèç ïëîòíîñòè ïî-

ïóëÿöèé âèäîâ-æåðòâ è òåððèòîðèàëüíîãî 
ðàñïðåäåëåíèÿ õèùíèêîâ ïîçâîëÿåò âè-
çóàëèçèðîâàòü õèùíè÷åñêèé ïðåññ êàæäîé 
êîíêðåòíîé ðàçìíîæàþùåéñÿ ïàðû õèù-
íèêîâ. Àíàëèç ïðîñòðàíñòâåííîãî ðàñ-
ïðåäåëåíèÿ, íàðÿäó ñ àíàëèçîì ñïåêòðà 
ïèòàíèÿ, ïîçâîëÿåò ïîëó÷èòü áîëåå òî÷íóþ 
êîëè÷åñòâåííóþ îöåíêó èçúÿòèÿ æåðòâ è â 
öåëîì ïðåññà õèùíè÷åñòâà áåðêóòà. Ýòîò 
ìåòîä äà¸ò âîçìîæíîñòü íå òîëüêî ñîñ÷è-
òàòü êîëè÷åñòâî èçûìàåìûõ õèùíèêàìè 
ýêçåìïëÿðîâ êàæäîãî âèäà, íî è î÷åðòèòü 
òåððèòîðèè, â ïðåäåëàõ êîòîðûõ ýòî èçúÿ-
òèå â îñíîâíîì ïðîèñõîäèò. 

Áëàãîäàðíîñòè
Àâòîð áëàãîäàðèò Å.Í. Êîðøóíîâó è 

Ñ.Ã. Ñóðîâà çà ïðåäîñòàâëåííóþ âîçìîæ-
íîñòü îáðàáîòêè ìàòåðèàëà ó÷¸òîâ ÷èñëåí-
íîñòè ìëåêîïèòàþùèõ è ïòèö, êàê íà òåð-
ðèòîðèè Êåðæåíñêîãî çàïîâåäíèêà, òàê è 
íà ïðèëåãàþùèõ òåððèòîðèÿõ; Ñ.Â. Áàêêó 
è Ë.Ì. Íîâèêîâó çà ïðåäîñòàâëåííóþ 
âîçìîæíîñòü ðàáîòàòü ñ äàííûìè ïðî-
âåðêè ãíåçäîâûõ ó÷àñòêîâ áåðêóòà, à òàê-
æå È.Ý. Ñìåëÿíñêîãî, Å.Ð. Ïîòàïîâà è 
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