
Summary 
 

The availability of appropriate breeding sites and the predation rate on broods are considered 

the most important factors influencing the breeding success of birds. The influence of predators 

can change. When the availability of the main prey decreases, predators use an alternative food 

source such as eggs or young birds. The population size of the potential prey varies depending 

on the year and thus affects the level of predation on bird broods. The risk of predation on the 

broods of ground-nesting birds also depends on many habitat parameters related to human 

activity. One of the most important is  anthropopression, which includes forest management 

and tourism. Human presence and recreational activities can significantly affect animals by 

occupying their habitats or scaring them away, and on the other hand, can increase 

synanthropization of animals and change their behavior. The method of forest management is 

responsible for  the  availability of habitats as well as the diversity of vegetation around the 

nest. So  far, it is not known which of the above-mentioned factors has the most important 

impact on the level of predation pressure on bird broods. 

Forest-associated grouse are considered to be the group of birds most sensitive to the 

unfavorable effects of forest management and tourism. The International Union for 

Conservation of Nature (IUCN) thinks that this group of birds, namely the capercaillie, hazel 

grouse and black grouse, are threatened to be extinct in Central and Western Europe. The hazel 

grouse is the smallest and the most numerous representative of European forest grouse. This 

species is easier to detect than the capercaillie and the black grouse, and can be used as a model 

for the study of forest grouse due to similar habitat preferences and the biology of the breeding 

period. 

In series of the five scientific articles (Matysek et al. 2019a, 2019b, 2020, 2021a, 

2021b), being the basis of the doctoral dissertation, the results of research focused on: 

i)  determining the number, density and distribution of hazel grouse sites in the Tatra National 

Park (TPN), ii) determination of environmental factors determining the  occurrence of hazel 

grouse in spruce forests, iii) determination of the level of predatory pressure in various forest 

habitats (beech and spruce forest) and verification of the hypothesis of alternative food source, 

iv) understanding the impact of tourist traffic on  the level of predatory pressure on artificial 

nests imitating hazel grouse broods, such as and the distribution of sites of this species, v) 

determination of the habitat parameters influencing the level of predatory pressure on artificial 

nests imitating hazel grouse broods.  



The purposefulness of using artificial nests in mountainous terrain to study a  species 

with a hidden lifestyle was also justified. 

The research was carried out in 2010-2014 in the forest area of the Tatra National Park 

(131 km2) or on a sample area of about 40 km2. Searching for the places of  occurrence of the 

species was carried out according to standard monitoring methods. The  rodent trapping 

methodology was based on the use of non-killing traps with non - selective bait. Artificial nests 

imitating hazel grouse broods were placed randomly in the forest litter according to the 

knowledge of the species' nesting preferences where 5  cream hen eggs were placed. The eggs 

were previously sprinkled with water in which a  dead quail Coturnix coturnix was dipped to 

give the scent of the Galliformes. Totally 50% of artificial nests were monitored by camera 

traps. The intensity of tourist traffic was determined in the years 2009-2014. Counting took 

place at the entry points to  the valleys and at the crossing points of the routes. The collected 

data was analyzed statistically to search of explanations for the five issues indicated above. 

Totally 79 sites of hazel grouse were found in the area of the Tatra National Park. The 

number of this species, due to its secretive lifestyle and difficult research area, was estimated 

from 96 to 104 sites. The density of this species determined on the basis of  actual records was 

0.60 positions/km2, while for the estimated number, the density was determined at 0.73–0.79 

positions/km2. The hazel grouse was found in the forests of the lower and upper montane 

region, and in the non studied mountain pine range. It occurred most often on the slopes with 

southern exposure, avoiding the northern slopes, most frequently inhabiting forests under active 

protection. The most important factors influencing the occurrence of hazel grouse sites were 

the direction of exposure, the presence of a  greater number of streams, overgrown glades and 

dead trees. This species was found in both young and old stands. Moreover, gaps in the dense 

tree stand caused by, among others, gradation of insects or the action of mountain wind was the 

key-factor. 

Research showed that the largest number of artificial nests was predated by Martes 

martes (54%), followed by the red fox Vulpes vulpes (23%), the raven Corvus corax (15%) and 

the brown bear Ursus arctos (8%). During the study, the number of predated artificial nests and 

the average daily level of predation were determined for individual years. In 2012, 8 artificial 

nests were predated (18%, n = 45) and  the  average daily level of predation was 0.003. In 2013 

and 2014, these values were respectively 29 artificial nests (42%, n = 69) and 21 artificial nests 

(35%, n = 60) as well as 0.009 and 0.004. There were no significant differences of predation 

rate between studied forest types. Predation on artificial nests increased after a significant 



decrease in  the number of rodents in 2013, which confirms the hypothesis of an alternative 

food source (APH) and thus the importance of predator pressure.  

The study showed the probability of occurrence of the hazel grouse site was greater 

with increasing in the distance from the tourist routes and the decreasing in the intensity of 

tourist traffic. The level of predatory pressure on artificial nests imitating hazel grouse broods 

increased with the decreasing in the intensity of tourist traffic on the trails. Artificial nests 

imitating hazel grouse broods were much more often plundered by predators in places with a 

lower share of dead trees and ferns, less species diversity of undergrowth and a smaller share 

of frequented forest roads and hiking trails. 

The presented research, apart from widening of knowledge about the biology of  hazel 

grouse, has a practical aspect for the effective protection of this species. They  give 

recommendations to change the management of forest resources and tourism, and to reintroduce 

the studied species. The demonstrated relationships show the  importance of anthropopressure 

for breeding success of birds. 

It is difficult to clearly define which of the factors more strongly influences the  risk 

of predatory pressure on the broods of ground-nesting bird species. These factors influence each 

other and depending on the strength of influence of particular variables, the level of predation 

risk may be modified and different depending on the year. Nevertheless, along with the increase 

in the intensity of the influence of factors generated by anthropopressure, the level of the risk 

of predatory pressure may increase. 

The obtained results, apart from broadening the knowledge about the biology of the 

hazel grouse, have a practical aspect for the effective protection of this species. They provide 

the following guidelines for changing the management of forest resources and tourist traffic: i) 

promoting natural regeneration, ii) greater share of species of trees and  light - seeded shrubs, 

iii) avoiding age and species monocultures in the stand, iv)  leaving as much as possible lying 

dead wood, v) restrictions in tourist traffic or closing the routes leading through the main 

refuges. 

 


