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Abstract. Our study was aimed to establish the circadian activity of the Red fox (Vulpes 

vulpes) and the Stone marten (Martes foina) in the protected area "Zlatiyata", situated in an 

agricultural landscape. The study was conducted from September 2021 to March 2022 

using camera traps. It provides new data on the behavioral ecology of the target species 

contributing to the knowledge of their co-existence in croplands. 
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Introduction 

A large part of the mesopredators in Europe inhabit the same territory forming the 

so-called local carnivore guild (Dalerum et al. 2009). Food resources or territory competition 

may occur between them. Тhoese relationships most often depend on a particular habitat 

(Gompper et al. 2016). Local resource availabilities, landscape structure and human 

presence influence carnivores’ cohabitation (Seveque et al. 2020, Manlick & Pauli 2020). 

The Red fox (Vulpes vulpes) and the Stone marten (Martes foina) are among the most 

common mesocarnivores in Bulgaria (Popov & Sedefchev 2003). Several studies on their 

circadian activity were conducted in different regions of Bulgaria (for Stara Planina Mts - 

Georgiev et al. 2015, Dudin & Georgiev 2015, Peeva 2016, for Western Rhodopes - Dudin 

2017). No relevant study has been conducted for the agricultural region of Northwestern 

Bulgaria. 

 

Material and Methods 

The protected area “Zlatiyata” is located in Northwestern Bulgaria (Fig. 1.), in the 

Danubian Plain, close to the town of Kozloduy. It covers a plateau with open grasslands of 

steppe character and arable lands. In some places there are earth loess walls overgrown 

with low trees and shrubs, composed mainly of common hawthorn (Crataegus monogyna) 

and dog rose (Rosa canina). The invasive Ailanthus (Ailanthus altissima) is abundant on the 

earth walls of the plateau and around them. Scattered pastures, orchards, vineyards, wind 

protection belts, patches of broadleaved and riparian forests along The Ogosta River are also 

present in the area (Natura 2000).  

Other carnivores that our cameras captured and cohabit with the studied species in 

the area are the European wild cat (Felis silvestris), the European badger (Meles meles) and 

the Golden jackal (Canis aureus). 
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Fig. 1. Location of the protected area “Zlatiyata” in Northwestern Bulgaria. 

 

A total of 3 camera traps (BolyGuard BG590-K2 and Keep Guard Cam KG690NV) 

were set up on trees along wild animal paths. The devices were angled at 45-90 degrees to 

the trails depending on the size of the target species. The operation mode of the cameras 

was to take 3 consecutive photos with 5 minutes delay. The images of a particular species 

separated by thirty-minute interval were treated as an independent observation (one event). 

The studied period lasted from September 1, 2021 to February 28, 2022. No baits or lures 

were used, compared to other studies (Dudin & Georgiev 2015; Dudin 2017). 

 

Results and Discussion 

The earliest activity of the Red fox during the day was detected at 17:59 and of the 

stone marten - at 18:33. Both species (Fig. 2) demonstrated nocturnal bimodal activity. The 

first peak was at 22:00-00:00 and the second one - between 04:00 and 06:00 (Fig. 3).   

  

 

Fig. 2. Stone marten, Martes foina (left) and Red fox, Vulpes vulpes (right) captured in 

protected area “Zlatiyata”, Northwestern Bulgaria. 
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The share of photos with recorded crepuscular activity was 7.9% for the fox and 9% 

for the Stone marten. Our results are similar with that of other authors investigating activity 

patterns of the same species in Bulgaria (Dudin & Georgiev 2015, Georgiev et al. 2015, 

Peeva 2016, Dudin 2017). Nocturnal but unimodal activity for both species was described 

by Tsunoda et al. (2020) for Central Bulgaria. 

We noticed small inconsistencies expressed with daily activity in agricultural regions 

of Southern Bulgaria (Georgiev et al. 2015) and high mountain regions (Petrov et al. 2016).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Stone marten (Martes foina) and Red fox (Vulpes vulpes) daily activity patterns in 

protected area "Zlatiyata", Northwestern Bulgaria. 

 

 The Red fox and the Stone marten demonstrate bimodal nocturnal activity during 

autumn-winter season in the agricultural landscape of Northwest Bulgaria. 
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