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ars can directly and indirectly alter the foraging behaviour of prey
i direct predation and the rigk of predation, and in doing so, initiate
t effects that influence myrad species and ecological processes. We
e how wolves indirectly alter the trajectory of forests by constraining
tance that beavers, a central place forager and prolific ecosystem
ar, forage from water. Specifically, we demonstrate that wolves wait
ush and kill beavers on longer ﬁeding trails than would be expected
an the spatio-temporal availability of beavers. This pattem is driven
iporal dynamics of beaver foraging: beavers make more foraging
nd spend more time on land per tip on longer feeding trails that
farther from water. As a result, beavers are more vulnerable on
feeding trails than shorter ones. Wolf predation appears to be a selec-
slutionary pressure propelled by consumptive and non-consum ptive
isms that constrain the distance from water beavers forage, which in
nits the area of forest around wetlands, lakes and rivers beavers alter
1 foraging. Thus, wolves appear intricately linked to boreal forest
ies by shaping beaver foraging behaviour, a form of natural disturbance
ers the successional and ecological states of forests.
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Diet of wolves Canis lupus Linnaeus, 1758 in Latvia was studied from 1997 to 2001
based on 302 scats and 107 stomachs. Wild ungulates (cervids and wild boar Sus scrofa)
and bPaVEI Castor fiber were the dominant prey. Cervids were found in 50% of '-,dn'lplet,
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Table 2. Wolf diet as a function of age (adult vs pups). Results are expressed as the

percentage of prey biomass consumed (% CB).
Table 1.

Diet composition of adult wolves and their pups in Drawa Forest, 2010-2015. %0: percentage occurrence in scats, %B: percentage of total biomass

Age Adults Sigificance consumed, (+) Contribution to diet < 0.05%,

Group count 52 16 p<0.05 Adult wolves Wolf pups

spring-summer autumn-winter spring-surnmer

Food item B %0 %0 % %B %0

Number of scars 6973 1111

Beaver 271x11.8 518177 Red deer Cervus elaphus 36,5 . 44.0 215

Roe deer Capreolus capreolus . 46.0

Roe deer 248+12.1 16.1+9.9
Fallow deer Dama dama 39 . -

Wild boar 20.8+9.9 12.8+7.9 Undetermined cervids 25 : - &0
Wild boar Sus serofe 9.7
Red deer/elk 15.3+12.2 3749 Wild ungulates total

European hare Lepus europaeis 2.6

Hares 3.0+3.2 29+40

o4

Small carnivores 3.5+57 0408 European beaver Castor fiber

Birds 0.5+0.8 0.7+12 Small rodents

Birds
Domestic dog 1.6+1.8 0.0:0.2 e

Plant material

Domestic ungulates 1.8+3.9 1.3+3.6 Plastic, rope
Number of scats analysed

Small mammals 9.7+21.2 Biomass of food consumed [kgl

Plant matter 0.8+0.0 Breadth of food niche B




Central Europe is undergoing dynamic changes

Estimated trend of beavers (CZE) Documented no. of wolves (GER)
2 988 terr. (SE * 836 ter., min=2 152, max=3 867) v Tt poenl v summe

2024/25 73 17+ 9 = Q99
2023/24 209 *+ 48 + 18 - 275
2022/23 185 + 58 + 22 = 265

15 182 inds. (= SE + 4 400, min=10 782, max=19 823) | ===
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Czech Republic
=

Beaver distribution in 2020/21 Wolf terr. distribution in 2022/23




First close encounters records in Czech Rep. began in
2015 (wolf occupation from 2011)
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General research questions:
1. How important is the beaver in wolves' diet?
2. How does the predation affect the beaver biology?

Specific aims:

1. General description of species interactions
a. Wolves' presence in Beaver territories
b. Beavers in Wolves' diet

2. Impacts on beaver biology
c. Beaver Territoriality
d. Beaver Activity Patterns
e. Beaver Foraging
f. and Demography
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Methods

« Beaver foraging survey

Has the consideration of predatory risk by beavers changed following the
reoccupation of wolves?

foraging.distance.
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foraging.distance.2

foraging.distance.1




Beaver territories

Wolves' demography
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1.a. Wolves' presence
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Spatial analysis of collar relocations (Sarah) in buffers around beavers sites

Results
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1.a. Wolves' presence

Buffers(m)

No. of Sarah's locations
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Total number of Sarah's locations = 2,990
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Period: Cervus Castor |Capreolus  Sus Ovis Lepus Aves Cervidae Unknown
01-2021 03-2025 elaphus fiber |capreolus scrofa  gmelini europaeu
Evzen RUD 19 0 0 0 0 0 0 0 2
Mirecek RUD 9 4 0 0 0 0 0 0 2
Nina RUD 3 0 0 0 0 0 0 0 0
Sarah LUS 13 2 2 0 0 0 1 0 5
\S,to‘jf: " T o 3 3 . | Beavers on Wolves Kill Sites
Zina SRN 7 0 1 / 0 0 0 0 0
Winter 67 6 5~ 2 3 3 1 0 9
/
Vojta RUD 0 0 0 0 0 0 0 0 0
Evzen RUD 8 0 2 2 0 0 0 1 5
Mirecek RUD 3 5 2 1 0 0 0 0 0
Nina LUS 0 0 0 0 0 0 0 0 0 b )
Sarah PAN 3 2 1 0 0 0 1 0 4 B
Stepanka BOR 3 0 0 1 1 0 0 0 0 1 ® ® eavers ln
Zina SRN 0 0 0 0 0 0 0 0 0 9 °
Summer 17 7 5 4 1 0 1 1 9
Proportion 59.6% 9.2% 7.1% 4.3% 2.8% 2.1% 1.4% 0.7% 12.8% WOlveS dlet
Total 84 13 10 6 4 3 2 1 18
territory SRN RUD vYS FLA LHE LUH HHW CUN Total
No. scatsamples 89 61 156 52 80 73 113 110 734
Capreolus capreolus 0.0 8.2 37.6 28.0 30.6 23.7 35.2 64.0 329
Sus scrofa 20.6 13.0 1.4 4.8 17.7 33.1 48.8 23.3 12.1
Cervus elaphus 60.4 494 51.3 52.1 44.2 30.9 0.0 0.2 43.7
Cervus dama 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Ovis musimom 0.7 8.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Cervidae indet. 0.0 16,1 0.0 0.0 0.0 02 0.0 18 01

I Medium size mammals 3.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |

Small mammals 0.3 N 0.0 0.0 0.0 0.1 0.5 0.0 0.0
Livestock 0.0 0.0 D 7.8 1.6

Mammalia non-det. 0.0 0o | Beaversin Wolvesscats |; 0.0 9.4
Aves 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Ichthyes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vegetation 0.6 0.9 0.0 0.0 0.0 0.0 0.0 0.1 0.0

Other food 1.7 25.2 9.7 15.1 7.5 12.1 15.8 10.1 11.2




2.c Beaver territoriality
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Results

Proportion
0.04

Proportion
0.04

0.08

0.06

0.02

0.00

0.08

0.06

0.02

0.00

Autumn

2.d Beaver Activity Patterns
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2.e Beaver Foraging Patterns

Under predation risk beavers reduced foraging distances

Surveyed 28 beaver
families in four areas
(one control area -
without wolves)

Results




2.e Beaver Foraging Patterns

Under predation risk - beavers reduced foraging distances and remodified
volume of cut trees (following Central Place Foraging)

distance from shore line [m]

Surveyed 28 beaver
families in four areas
(one control area -

" S oamnguonme without wolves)

Proportion of categories of cutting volume [in scale 0—1]




2.e Beaver Foraging Patterns

Under predation risk beavers newly follow more energetically rich trees

2015 2018

Surveyed 28 beaver
families in four areas
(one control area -
without wolves)




2.f Beaver Demography

As a result —Beaver demography in different watersheds

Results



2.f Beaver Demography

As a result —Beaver demography in different watersheds
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Conclusions

1.  Beavers are an easily accessible local food source for wolves

2.  Beavers play a substantial role in the wolves' diet

3.  Beaver territoriality and activity patterns are driven by predation risk
4. Beavers have changed their foraging patterns.

Thus, beaver demographics have already been affected by
wolf predation
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