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In the present study, data from the period 1989 - 2021 were 

analyzed. Birds (Aves) and bats (Mammalia; Chiroptera) 

were selected as model groups to study the impact of 

climate change and anthropogenic factors. The main 

criteria for the selection of these groups are their high 

mobility - their ability to flight, which allows them to respond 

quickly to changes in habitats and climate, through 

changes in their distribution, behavior and species 

composition of their communities. In addition, birds and 

bats are linked in a number of environmental aspects and 

reflect the state of one key component of ecosystem 

resilience - the  status of insect populations. Of the birds 

and bats were identified particular target species. 

The research areas include Struma River, Ludogorie, Suha 

reka, Harsovska reka - NorthEastern Bulgaria  and the 

Black Sea coastal line. Data were collected by standard 

target group methods. Some aspects of the adaptive 

strategies of the target species are described. The effect of 

climate change on the relationships between target species 

and their ectoparasites/symbionts is analyzed. 

on resumption (natural resettlement is practically 

impossible). 
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Introduction 

Ludogorie, Suha reka, Harsovska reka – North-Eastern 

Bulgaria  

For the purpose of the analyzes at the level of bird’s 

sociology, some common bird species have been 

identified: Sylvia communis, Passer montanus) Ciconia 

ciconia , Parus major, Apus apus , Coturnix coturnix, 

Upupa epops, Galerida cristata, Alauda arvensis, Lanius 

collurio Miliaria callandra, Delichon urbica. Some species 

of the sea birds are also included in the analysis (genus 

Larus, Sterna, Phalacrocorax aristotelis, Puffinus yelkouan 

  

 

 

 

 

 

 

 

In addition to the target species, data were collected on 

the bird communities as a whole in the studied areas. 

.Of the birds identified as target, the following species have 

been identified: The Corncrake Crex crex and the genus 

Porzana, Zapornia (Porzana porzana, Zapornia parva, 

Zapornia pusilla). These species occupy specific wetlands that 

are highly vulnerable to drought and land management. 

 

. 

 

Ficedula semitorquata is a rare species - a suitable indicator of the 

state of forest ecosystems.  

 

 

 

 

 

A number of species associated with global warming, such as of 

genus Oenanthe: (O. Hispanica/O. pleshanka, O. isabellina), Sitta 

neumayer, Sylvia curruca and Sylvia communis, are suitable 

indicators of climate change. Other target species are Monticola 

solitarius, Buteo rufinus, Circaetus gallicus, Dendrocopus syriacus, 

Picus canus, Dendrocopos leucotos ,genus Apus  

Methodology 
In the present study, data from the period 1989 - 2021 were 

analyzed. The research areas include Struma River, 

Ludogorie, Suha reka, Harsovska reka - NorthEastern 

Bulgaria  and the selected parts of the Black Sea coastal 

line. Data were collected by standard target group methods 

in addition to continuous acoustic monitoring devices 

usage: SM2 recorders and Audiomoth. 
 

Results and discussion 

The choice of biological indicators for different purposes in 

biological monitoring is a difficult task, primarily related to 

the identification of various pollutants. The use of living 

organisms as indicators of climate change and 

anthropogenic pressure on natural ecosystems on a 

regional and global scale is a very underdeveloped area in 

this discipline. The purpose of the present study is to 

propose appropriate zoo-indicators in this direction.  

Birds (Aves) and bats (Mammalia: Chiroptera) were 

selected as model groups to study the impact of climate 

change and anthropogenic The main criteria for the 

selection of these groups are their high mobility - their 

ability to flight, which allows them to respond quickly to 

changes in habitats and climate, through changes in their 

distribution, behavior and species composition of their 

communities. In addition, birds and bats are linked in a 

number of environmental aspects and reflect the state of 

one key component of ecosystem resilience - the  status of 

insect populations. 

s  

Of the bat fauna, the target species are Pipistrellus kuhlii - a 

poorly studied species typical in human settlements in the 

Mediterranean , with a strong tendency to expand its range to 

the North; Rhinolophus blasii - a rare species of bat with a 

predominantly southern distribution. Myotis emarginatus, 

Tadarida teniotis, Myotis emarginatus and Myotis capaccinii 

are thermophilic species whose distribution in the north and in 

terms of altitude is of interest. 

Suitable indicators are the condition of forest ecosystems are 

Myotis bechsteinii, Nyctalus leisleri Barbastella barbastellus., 

Myotis daubentonii, Pipistrellus nathusii, Pipistrellus 

pygmaeus  

In addition to the target species, other species from bat 

communities have been reported. Some aspects of the 

adaptive strategies of the target species are described.  

The effect of climate change on the relationships between 

target species and their ectoparasites/symbionts is analyzed 

 

An interesting question is to what extent the different types of 

parasites specific to the target species can also be used as 

bioindicators. Feather mites (Acari: Astigmata: Analgoidea, 

Pterolichoidea) are permanent ectosymbionts on bird 

feathers and usually inhabit closely related hosts.The species 

diversity of birds, and climate change affecting rainfall and 

temperature are the main factors that determine the 

distribution of feather mites. Vulnerable to climate change, 

leading to long periods of drought or prolonged rainfall, would 

cause high feather mites to specialize in a particular bird 

species. (Gusmão et al. 2020).The following mites were 

found in some of the studied birds: Proctophyllodes clavatus 

(hosts: Sylvia communis, S. curruca), Proctophyllodes 

troncatus (H: Passer montanus) and Proctophyllodes stylifer 

(H: Parus major). These are feather mites, which for now 

have a wider range of hosts.The increase of bat populations 

in settlements and urban areas and the increased research 

interest in them in recent years, as an object of protection, 

but also as carriers of viral diseases leads to more frequent 

contact with humans. The species Pipistrelus kuhlii, 

Rhinolophus blazii, Myotis bechsteinii and Tadarida teniotis 

are hosts of tick species such as Carios vespertilionis and 

Ixodes vespertilionis. These ticks also attack humans, 

vectors of various pathogens (Borrelia sp., Coxiella sp., 

Rickettsia spp.), Causes of specific human diseases. Climate 

warming and urbanization definitely favor Pipistrelus kuhlii 

and to some extent Tadarida teniotis. It is not yet known, 

however, whether their specific ectoparasites show clear 

responses to these changes.  

Struma river 

Black Sea Costal Line  
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