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Background. Traditionally birds build their nests out of natural materials that are
usually found near the location of the future nest. However, along with the expansion of
human economic activity and the appearance of various types of antropogenic mate-
rials (hereafter debris) that pollute environment, they appeared in bird nests. Although
it is hard to predict with certainty what significance this behavior will have for birds in
the future, it is possible to investigate which species are prone to such behavior, which
unnatural materials birds choose to build nests, and which factors influence it. This
makes it possible to predict how changes in the environment by humans affect the nest-
building behavior of different species of birds and the species-specific appearance of
the nest. Moreover, incorporation of debris into birds’ nests may be used as an indicator
of environmental pollution.

Materials and Methods. Materials for this article included 382 nests of 42 passerine
species. Nests were collected unevenly during the last two decades in different stations
across the western part of Ukraine. Among them, 18.3 % of the nests were located within
the borders of human settlements, 48.2 % on their outskirts, and 37.5 % in the natural or
close to the natural environment far beyond settlements. Nests were decomposed with
laboratory forceps and nest components were identifined as natural (grass, plant stems,
tree leaves, grass roots, moss, mammalian hair, bird feather and others) and antropo-
genic (threads, synthetic fibers, fluff, ropes, fishing line, cigarette butts, paper, tissue,
wires and others), and their percentage by volume was defined.

Results and Discussion. To construct nests, birds use antropogenic materials in
the form of debris/solid waste, which they find in the surroundings. Among 382 analyzed
passerine nests (42 species) collected in the west of Ukraine, artificial or man-changed
materials were recorded in nest construction of 103 nests (27.0 %) of 26 species (61.9 %).
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Most frequently antropogenic materials are incorporated in the nests of the
Fringillidae family (Linaria cannabina — 85.7 % of the analysed nests, Chloris chloris —
71.4 %, Fringilla coelebs — 66.7 %).

The amount of artificial materials in the nest composition varied from minimal to
up 100 %. More than a half (55.3 %) of the investigated passerine nests contain only
a minimal or small amount of debris (£ 1 % by volume).

We found 17 types of anthropogenic materials in the nests. The most popular were
threads (in 47.1 % of the analyzed nests with antropogenic materials), synthetic fibers
(31.7 %), fluff (20.2 %, among them artificial fluff 14.4 %, cotton wool 4.8 %, fiberglass
1.0 %), plastic film (17.4 %), ropes (14.4 %), and fishing line (12.5 %).

The number of various types of antropogenic materials in one nest varied from 1
(in 55.3 % nests), 2 (31.1 %), 3 (9.7 %), and 4 to 7 (3.9 %). The higher number of arti-
ficial material types in the structure of a bird’s nest may imply purposefulness of such
behavior in the environment transformed by the human.

Some selectivity of the types of solid waste (debris) that birds use for nest construc-
tion was noted. We assume that in most cases birds use antropogenic materials closely
resembling the traditional natural ones usually used by birds of certain species.

The new artificial components in the composition of the nest imply that nest building
is not completely genetically programmed but there is a possibility to change it by adding
something new — similar, or even different. It looks quite reasonable, as it facilitates adap-
tation in changed environments.

Using antropogenic materials as nest components is still controversial. The species
specific look of the nest has changed by a different degree in polluted environments. It is
still questionable weather such behavior is beneficial for birds in the long-term perspective.

We suppose that antropogenic components may have appeared as part of the nest
in the environments with available solid waste. Intentional/unintentional substitution of
some natural components for nest with antropogenic ones may occur because of their
high resemblance. Sometimes debris is incorporated into the nest while suitable natural
components are accessible. In a polluted environment the species specific appearance
of a nest may change to a certain degree.

Conclusion. Passerine birds use antropogenic materials (in the form of debris)
for nest construction quite often. Debris was found in nests of 26 passerines species.
Synantropic species used various types of artificial materials more often. 17 types of
various anthropogenic materials were found in the nests. Some selectivity was noted.
Birds use antropogenic materials that resemble natural materials, but occasionally
choose completely different ones.

Keywords: nest composition, antropogenic materials, debris, Passeriformes, the
west of Ukraine

INTRODUCTION

Birds (with a few exceptions) build nests to breed. For such birds the nest is of high
importance in reproduction (Hansell & Overhill, 2000). It is generally assumed that birds
have a genetic predisposition for selecting structurally suitable materials when building
nests. However, their preference for specific nest materials is not solely determined by
genetics, as both the type and amount of experience also play a role in influencing the
birds’ choices (Bailey et al., 2014).
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Birds of a certain species use typical materials for nest building, specific to their
species. Thus, the appearance of the nest is species-specific (Biddle et al., 2018). To
build nests, birds have always used natural materials. Over the last century, the nega-
tive impact of man on the natural environment has increased significantly, and is mani-
fested, among other things, in the drastic change of the habitat of many species and its
significant pollution by household waste. Overproduction of waste and plastic pollution
impact all ecosystems and ecotypes worldwide and ultimately influence wildlife (Jagiello
et al., 2019). Such conditions among others have led to the fact that birds began to
use atypical artificial components to build nests (Antczak et al., 2010; Bokotey, 1992;
Bresgunova, 2008; Chaplygina & Krivitsky, 1996; Jagiello et al., 2018, 2019, 2022; Igic
et al., 2009; Radhamany et al., 2016; James Reynolds ef al., 2019; Suarez-Rodriguez
& Garcia 2014, 2017; Suarez-Rodriguez et al., 2013; Surgey et al., 2012; Townsend &
Barker, 2014). A deeper analysis of the question of the use of components of anthro-
pogenic origin by birds in changed environmental conditions allows us to understand
a number of important questions: how birds react to changed living conditions, in what
way the changes affect their nest-building behavior, how certain species can adapt to
environmental changes (plasticity), how quickly they start using new materials to build
the nest, what are the consequences for the birds and changes in the architecture of
the nest. These and other similar questions attract more and more researchers’ atten-
tion. Most of these questions require further research, but some can be answered today.
Thus, the purpose of this study was to identify species of passerine birds that use
antropogenic materials for nest construction, their number and variety in nests, and pos-
sible reasons for the appearance of debris in birds’ nests. This will make it possible to
understand how changes in the environment affect the nest-building behavior of various
species of passerine birds and how the architecture of the nest changes.

MATERIALS AND METHODS

Materials for this article consisted of 382 nests of 42 Passeriforme species
(Table 1). Nests were collected randomly thanks to their visibility and accessibility, and
purposely (nests in nest-boxes and nests of Acrocephalus warblers) unevenly during the
last two decades. Nests were collected in different stations in protected (Roztochchia
Reserve, Shatskyy National Nature Park) and unprotected areas across the western
part of Ukraine (Volyn, Rivne, Ternopil, Khmelnytskyi, Lviv, Ivano-Frankivsk, Zakarpattia
regions). Relative to the distance to human settlements, 18.3 % of the nests were located
within the borders of settlements (cities, towns, villages), 48.2 % on their outskirts, and
37.5 % in the natural or close to the natural environment far beyond settlements.

Nests were collected after the breeding season. Each nest was air-dried for one-
two weeks and placed into a plastic bag of a suitable size. All nests were placed into
a cardboard box and stored at room temperature and humidity until analyzed. Individual
nest materials were extracted using laboratory forceps and separated into categories,
such as natural (grass, plant stems, tree leaves, grass roots, moss, mammalian hair, bird
feathers and others) and antropogenic (threads, synthetic fibers, fluff, ropes, fishing line,
cigarette butts, paper, tissue, wires and others). In this article we mean “antropogenic”
as synthetic or man-changed and brought into the environment by man in the form of
pollution. To assess the amount of every component, we used their percent by volume
value (the author’s method) as it gave a better (than just weight) understanding of mate-
rials quantity regardless of their unit weight. In this procedure, all the components were
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evenly spread on the paper within a square frame divided into 100 identical smaller
squares (10x10). Each of these smaller squares represents 1 % accuracy, ensuring
precise measurement of the material. All the data was noted in special cards. Artificial
materials were identified, analyzed and collected.

RESULTS AND DISCUSSION

To build nests, birds collect materials from the closest proximity. So, logically,
antropogenic materials are not found in the nests of birds in the localities that bear no
traces of human activity. About three quarters (73.0 %) of the analyzed nests (Table 1)
were built only of the natural materials. They were mainly nests on meadows, marshes,
pastures, forests, floodplains far from human settlements. But “fully natural” nests were
also found on the outskirts and within human settlements.

Antropogenic materials were recorded in the composition of 103 passerine nests
(27.0 %) of 26 species (out of 42 analyzed species, 61.9 %) (Table 1).

Taking into account species with the sufficient number of analyzed nests, we may
assume that, most frequently, debris is incorporated in the nests of the Fringillidae family
(L. cannabina 85.7% of analysed nests, C. chloris 71.4 %, F. coelebs 66.7 %). Other spe-
cies used debris quite often — P. major 55.6 %, L. collurio 32.6 %, T. merula 30.0 %; and
some (S. atricapilla 5.0 %, F. hypoleuca 8.0 %, A. palustris 8.3 %, A. arundinaceus 5.0 %,
T. philomelos 0.5 %) did so occasionaly.

Often, such behavior was recorded in synantropic birds since the main precondi-
tions for using antropogenic materials for nest construction are the presence and avail-
ability of debris in the environment. But there still are other reasons for such behavior to
be checked in the future: individual experience, memory of chicks that grew up in nests
with incorporated debris, species or individual plasticity regarding the choice of nest
materials, exploratory behavior or other reasons.

The amount of solid waste embedded into the nest differs. More than a half of nests
contained a minimal amount (<1 % by volume of the nest), and 8.7 % of nests had a lot
of debris (240 %) (Fig. 1). The latter group inludes L. cannabina, C. chloris, P. major,
L. collurio, L. excubitor and one P. pica nest was almost completely built out of metal
wires (Fig. 3A).
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Fig. 1. The amount of antropogenic materials (percent by volume) in the nests
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Table 1. The number of analyzed passerine nests and the number of nests with the most
popular antropogenic materials

Nests
types of debris
No Species only with (antropogenic materials)
all natur_al debris ' plastic
materials threads fibers fluff "™ ropes

1. Alauda arvensis 1 1

2. Anthus trivialis 2 1 1 1

3. Motacilla alba 1 1 1 1

4. Lanius collurio 43 29 14 7 3 2 4 4
5. Lanius excubitor 2 1 1 1 1
6. Sturnus vulgaris 8 7 1 1 1
7. Pica pica 1 1 1

8. Troglodytes troglodytes 4 4

9. Prunella modularis 1 1

10. Locustella luscinioides ) 5

11. Locustella fluviatilis 3 3

12. Acrocephalus paludicola 3 3

13. Acrocephalus palustris 24 22 2 1

14. Acrocephalus scirpaceus 23 22 1 1

15. Acrocephalus arundinaceus 20 19 1 1

16. Sylvia nisoria 5 4 1 1

17. Sylvia atricapilla 20 19 1 1

18. Sylvia borin 6 6

19. Sylvia communis ) )
20. Sylvia curruca 8 7 1 1
21. Phylloscopus collybita 3 3

22. Ficedula hypoleuca 25 23 2 1 1
23. Ficedula albicollis 11 11
24. Muscicapa striata 5) 2 3 2 2 1 1
25. Phoenicurus phoenicurus 10 5) 5) 1 2
26. Phoenicurus ochruros 1 1 1 1

27. Luscinia luscinia 2 2
28. Turdus pilaris 6 4 2 1 2
29. Turdus merula 30 21 9 1 ) 1
30. Turdus philomelos 20 19 1

31. Turdus viscivorus 2 1 1 1 1
32. Lophophanes cristatus 1 1
33. Periparus ater 2 2
34. Cyanistes caeruleus 2 1 1 1
35. Parus major 18 8 10 6 3 3 3 2
36. Sitta europaea 2 2
37. Fringilla coelebs 12 4 8 & 4
38. Chloris chloris 21 6 15 9 6 6 1
39. Linaria cannabina 21 3 18 12 8 5 2 2
40. Coccothraustes coccothraustes 1 1 1
41. Pyrrhula pyrrhula 1 1
42. Emberiza schoeniclus 1 1

Totally 382 279 103 49 B3] 21 18 15
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The maijority (55.3 %) of nests contained only one single type of antropogenic
materials among the nest materials, 31.1 % — two types, 9.7 % — three (L. cannabina,
C. chloris, F. coelebs, T. viscivorus, M. striata, L. collurio, and P. major), 3.9 % — four and
more (L. cannabina). A higher number of antropogenic components types in the struc-
ture of the bird’s nest may imply that the reason for such behavior is in the environment
transformed by the human.

The variety of antropogenic materials used by birds for nest construction included
17 kinds (Table 2, Fig. 3B). In the literature there are records of various artificial mate-
rials in the nests of passerine birds in Ukraine (Bokotey, 1992; Bokotey & Potapenko,
1990; Bresgunova, 2008; Chaplygina & Krivitsky, 1996; Franchuk, 2013).

Table 2. Variety of antropogenic materials in the nests of passerine birds

No Kind of debris Similarity to natural materials % nest
1.  Threads 47 1
i S Grass
2. Synthetic (plastic) fibers 31.7
3.  Synthetic fluff Plant fluff, wool 14.4
4. Fragments of plastic film (mainly bags) Dry tree leaves 17.3
5. Ropes Plant stems 14.4
6. Fishing line Horse hair 12.5
7.  Cigarette butts (smoked filter) Plant fluff, wool or rotten wood 7.7
8. Fragments of paper 6.7
i ) Dry tree leaves

9. Fabiric, cloth, tissue 3.8
10. Cotton wool Plant fluff, wool 4.8
11.  Metal wire Tree branches 1.9
12. Tape recorder magnetic stripe 1.9
13. Plastic foam 1.9
14. Fiberglass Plant fluff, wool 1.0
15.  Aluminium foil 1.0
16. Paper clip 1.0
17. Shining tinsel 1.0

Some selectivity can be noticed for the types of solid waste that birds use for nest
construction (Table 2). Presumably, certain kinds of debris are used by birds not acci-
dentally. We suppose that in most cases birds use artificial materials with a close resem-
blance to the traditional natural ones (Table 2) usually used by birds of certain species.

The most popular artificial components in the nest were threads (47.1 %) and syn-
thetic fibers (31.7 %, Tables 1, 2, Fig. 2). These antropogenic materials are used by
birds whose nests traditionally are built of grass. Threads were of different length (up
to 26 cm the longest) and of different colors (white in 24 nests, red 6, blue 5, green 4,
black 3, gray 2, yellow 2, purple 1, and shiny 4). Compared to the grass, threads and
synthetic fibers often possessed a higher flexibility and sometimes length. Threads
were used for the main construction, for lining the nest and binding it to the vertical plant
stems (A. palustris, for such a purpose threads are a better choice than grass).
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Fig. 3. A — “Metal wire” nest of P. pica, collected in Lviv (now is in exposition of Zoological museum of Ivan
Franko National University of Lviv); B — popular antropogenic materials from nests of passerine birds
(from top to bottom, from left to right): threads, fibers, ropes, metal jigsaw blade, fluff, thin metal wires,
fragment of diaper, plastic film, fishing line, smoked filter of cigarette butt

Ropes were used in 14.4 % of nests (out of all nests with debris) of nine bird spe-
cies (Table 1). The majority of the ropes were white plastic ropes. Plastic (polypropy-
lene) string has been a very popular nest material of L. excubitor in Poland since the
1980s (Antczak et al., 2010). Ropes have much better flexibility than dry plant stems,
they do not break when bending, are easy to place between other nest materials and
make the nest more inseparable. On the other hand, they are dangerous for adult birds
and nestlings as sometimes they can cause death by tangling. In the nests of urban and
agricultural American crows (Corvus brachyrhynchos) 5.6 % of nestlings were entan-
gled in their nests (Townsend & Barker, 2014).

Fluff (artificial fluff/syntepon, cotton wool and fiberglass) were used in 20.2 % of the
nests (out of all nests with artificial materials, Fig. 2) of 9 bird species (Tables 1, 2). The
amount of the fluff was from minimal to up to more than half of the nest volume. The
functions of synthetic fibers are more or less similar to those of plant fibers as stuffing,
insulation and high adhesion, especially in combination with moss.

Fishing line (12.5 %) was used in 13 nests of 9 bird species mainly near water bod-
ies where fish are caught or near rubbish dumps.
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Artificial cloths in the nests included fragments of bandage, gauze, wet napkin, and
fabric found in small amounts in 4 nests of L. cannabina.

Paper in the form of paper wrappers of alcoholic beverages, toilet paper, napkins
was found in 7 nests of 5 bird species of Fringillidae (L. cannabina, F. coelebs, C. chloris)
and Turdidae (T. merula, T. viscivorus).

Metal wires of various thickness were used in the construction of the nests which
usually are built of thinner plant stems (L. cannabina) or thicker tree twigs (P. pica). The
amount of metal wires varied from small amounts to up to practically 100 % (P. pica,
Fig. 2, Lviv city). Such wire nests were not uncommon for this species in Lviv even
40 years ago (Bokotey & Potapenko, 1990). Nests of Corvus frugilegus in a colony
in poplars along the road between urban settlements were almost completely built of
wires (Skorpikova et al., 2014). The Corvus corone nest found in Stryy (Lviv region) had
many incorporated metal wires. Apparently, metal wire nests are rather popular among
the Corvidae family especially in urban habitats. Metal wires have a different thickness,
length and composition that impacts their flexibility and are more or less similar to the
natural components such as tree branches and plant stems. Metal wires are also more
durable, which is important for long-term nests. But metal wires have higher thermal
conductivity and may be dangerous on hot days during egg incubation.

Fragments of plastic film (as in Fig. 3B; mainly plastic bags) were rather popular
(17.3 % of nests) antropogenic material in the nest structure (Tables 1, 2).

Tape recorder magnetic stripe was rare in the nests of birds because it is not used
nowadays, still it was found in only one locality near the dumping grounds on the out-
skirts of the city (Chervonograd, Lviv region) in 2 nests of Fringillidae (L. cannabina and
C. chloris).

Cigarette butts are common on the streets of populated areas. Due to the fact that
cigarette filters contain thousands of polymer fibers, they hardly decompose in nature,
and are one of the most common types of garbage. Trampled or run over by cars or
pedestrians they resemble some natural materials such as mammal wool, hair or bird
feathers and are often used for nest construction. Cigarette butts (whole and just smoked
filter) were found in 8 nests of 4 species (L. cannabina — 5 nests, C. chloris, F. coelebs
and T. philomelos). Macerated smoked filters from cigarette butts were found in the cup
lining of T. philomelos nests as they are of high resemblance in color and structure to the
mouldering (or rotten) wood these birds traditionally use for construction of the cup of
their nest. Such behavior was also reported for this species in the west of Ukraine and the
proportion of cigarette filters amounted to 25-30 % of cup lining (Franchuk, 2013). Even
in the other hemisphere (New Zealand) such behavior was recorded (discarded ciga-
rette butts were embedded into the dried mud-matrix of T. philomelos nests) (lgic et al.,
2009). The use of cigarette butts was also reported for house finches in Mexico (Suarez-
Rodriguez & Garcia 2017), house sparrows in North America (Suarez-Rodriguez et al.,
2013) and Asia (Radhamany et al. 2016). In the literature there are some hypotheses
about functionality of this artificial material in bird nests. Cigarette butts may serve as fixa-
tors for the frame of the lining cup, repel predators and ectoparasites that inhabit nests
(Suarez-Rodriguez et al., 2013). The last hypothesis is confirmed by experiments with
the house finch (Haemorhous mexicanus) (Suarez-Rodriguez & Garcia, 2017). Cigarette
butts contain poisonous substances which are not tolerated by mites and other ectopara-
sites, which inhabit bird nests, but cause toxic damage to chicks (Suarez-Rodriguez &
Garcia, 2014). The use of cigarette butts might be considered a general behavioral inno-
vation for urban-adapted species (James Reynolds et al., 2019).
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Some of the anthropogenic materials used for nest construction (Table 2) can be
gathered into groups based on their similarity and functionality. More than 2/3 of the
items are rather similar to the natural ones in appearance and/or functionality (Table 2)
and this may be the reason for birds’ substituting (distinguishing or not) some natural
materials with artificial ones. Grass may be replaced with threads, plant stems — with
ropes, tree branches — with metal wires; natural cotton materials obtained from plant
seeds (e.g., Typha sp., Salix sp., Populus sp.) or mosses — with synthetic fibers, cotton
wool, used cigarette filter or fiberglass; some dry leaves — with pieces of plastic film or
paper (Table 2). These kinds of materials are fundamental for majority of passerine
bird nests and are used for the main structure and lining of the nests. Though there are
some differences in the physical properties that impact their functionality.

However, some materials are completely unusual and have no resemblance to the
natural ones. L. cannabina and C.chloris used tape recorder magnetic stripe; T. merula —
fragment of shiny foil and paper clip, F. coelebs and L. cannabina — white plastic foam;
P. phoenicurus — shining tinsel. Such records are rather rare, these items may have been
used not purposely or were taken to the nest up with other nest materials accidentally,
still such a behavior is under question.

CONCLUSIONS

Birds use artificial or man-changed materials for nest construction in the form of
debris/solid waste, which they find in the surroundings. Among 382 analyzed passe-
rine nests (42 species) collected in the west of Ukraine, antropogenic materials were
recorded in nest structure of 103 nests (27.0 %) of 26 species (61.9 %).

Most often, debris was incorporated into the nests of the Fringillidae family (L. can-
nabina 85.7% of analyzed nests, C. chloris 71.4 %, F. coelebs 66.7 %). Birds of other
species such as P. major (55.6 %), L. collurio (32.6 %) and T. merula (30.0 %) used
artificial materials quite often.

The amount of antropogenic materials varied from minimal up to near 100 %. The
majority of passerine nests with embedded debris contain a single artificial material
or the minimal amount of it. Among 17 types of anthropogenic materials found in the
nests, most popular were threads, synthetic fibers, artificial fluff, plastic film, and ropes.
A higher number of artificial material types in one nest may imply purposefulness of
such behavior in the environment transformed by the human.

Some selectivity for the types of solid waste that birds use for nest construction was
noted. We presume that in most cases birds use antropogenic materials with a close
resemblance to the traditional natural ones usually used by birds of certain species.

The new antropogenic materials in nests imply that nest building is not completely
genetically programmed but there is a possibility to change by adding something new
similar or even different. It looks rather reasonable as it promotes adaptation in changed
environment.

Supposedly, nests with embedded antropogenic materials appear in the environ-
ments with available solid waste, and one of the reasons for such a behavior may be
substitution (intentional/unintentional) of some natural components with artificial ones
because of their high resemblance. Cases of such substitution were even recorded
when suitable natural components were present and available. It is plasticity that allows
for adaptation in a changed environment.
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AHTPOIOIEHHI MATEPIAINA Y THI3AAX TOPOBLIENOAIBHUX NTAXIB
3AXO[Y YKPAIHU

OkcaHa Nl’HamuHa

JIbsiecbKuli HayjoHanbHUl yHisepcumem imeHi leaHa ®paHka
syn. lpywescbkoeo, 4, Jlbeie 79005, YkpaiHa

O6rpyHTYyBaHHA. TpaguuiHo nTaxm OyaytoTb rHi3aa 3 NPUPOAHUX MaTepianis, siKi
3a3BuMYal 3HaxoaATb Hernogarik po3milleHHs1 MarbyTHboro rHizga. OgHak yHacnigok pos-
LUMPEHHS rOCMNOAAPChKOI AifNbHOCTI NMIOANHN | NOSBM B HABKOSIULLHBOMY CepenoBULLI
noOyTOBOro CMITTS, MTaxu BUOIPKOBO NoYanu BUKOPUCTOBYBATM MOT0 AN NoOyaoBu rHisa,.
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MoKM WO BaXXKO CTBEPOKYBATU, SIKE 3HAYEHHS Lie MaTMMe Ong nTaxiB y ManbyTHboMY,
ane MoXHa JocnignTn, siki BUOM NTaxiB CXuSbHI 4O TaKOl NOBefiHKKM, AKi LUTYYHI maTe-
pianv BoHM BUOUpatoTb A5is nobyaoBu rHisga i Ski YUHHUKM Ha ue BnnmBarTb. OTxe,
MOXHa nepeabadaTtu, 9K aHTPOMOreHHi 3MiHM cepefoBuLLa BMMBAKOTb Ha rHi3ao0y-
AiBHY MNOBEAIHKY Pi3HMX BUAIB NTaxiB i BuaocneumdivyHmm BUmsA rHisga.

Marepianu i meTtogn. Matepianamu go uiei ctatTi Oynu 382 rHisga 42 suais Mopob-
uenoaioHux nraxie. MHisga Oynu 3idpaHi B MiCNArHisgoBun nepiod, HEPIBHOMIPHO NPOTS-
rOM OCTaHHIX OBOX OECATUMITb, Y Pi3HMX CTauisx Ha 3axodi YkpaiHu. Cepep Hux 18,3 %
rHi3g 6ynu 3ibpaHi B Mexxax HaceneHux MyHkTiB, 48,2 Y% Ha OKONMLUAX HacerneHnX MyHKTiB
i 33,5 % y NpupogHOMY YK HaBMNVKEHOMY A0 NPMPOAHOMO CePeaOBULLL AareKo 3a Mexamu
HaceneHux NyHKTiB. YCi rHisga 6ynu posibpaHi B nabopaTtopHMX yMmoBaXxX, MaTepiany pos-
AineHi Ha NpupoaHi (3naku, ctebrna pocnvH, NUCTKN AepeB, KOPEHi, MOX, LLEPCTb CCaBLiB,
nip’s NTaxiB Ta iHLLi)  aHTPOMOreHHi (HUTKW, CUHTETUYHI BOJTOKHA, MyX, MOTY3KW, BOMOCIHb
pubanbcbka, Hegonarnku, nanip, TKaHWHa, OPIT TOLLO) Ta BU3HaYeHa ixHsl 06’eMHa YacTka.

Pesynbratn. 27,0 % pocnimkeHnx ruisg 26-tm Bugis MopobuenoaibHmx ntaxis mic-
TUNW LUTYYHI YY1 3MIHEHI NIOOUHOK MaTepianu. HandacrTiwe ix BUABASAW Yy rHisgax nra-
xiB poauHu Fringillidae (Linaria cannabina 85,7 % npoaHanisoBaHuX rHi3g LbOro BuAay,
Chloris chloris 71,4 %, Fringilla coelebs 66,7 %). KinbkicTb aHTpONOreHHNx mMatepianis
y THi3ai ctaHoBuna Big MiHiManbHoi ax 4o 100 %. BinblicTe goCnigKeHWX rHisg MicTunm
NMOOAMHOKI MaTepiany abo MiHIMarnbHy KinbKiCTb iX. BusiBneHo 17 TvniB WTY4YHMUX MaTepi-
anis, aki flopobuenoaibHi NTaxu BNniTaoTb y rHi3ga. MNepeBaxHO Lie CXoXi 40 NMPUPOAHMX
MaTtepianu, siki NTaxu NEBHOrO BUAY TpaaMUinHO BUKOPUCTOBYHOTL Ansi NobyaoBwu rHisga.
HannonynsapHiwmm matepianom 6ynu HUTkK (B 47,1% rHi3g 3i WTYYHMMU MaTepianamMm)
i CMHTETUYHI BonokHa (31,7 %), nyx (20,2 %; 3okpema, wry4Hui nyx 14,4 %, sata 4,8 %,
cknosata 1,0 %), nonietuneHosa nnieka (17,3 %) Ta moty3ku (14,4 %).

KinbKicTb pi3HUX TUNIB LWITYYHUX Matepianisa B O4HOMY rHi3ai ctaHoswuna Big 1
(8 55,7 % rni3g) go 7 (1,0 %). BinbLua KinbKicTb TMNIB @aHTPOMOreHHUX MaTepianiB y rHiaAai
MOXe CBIiAYUTM MPO HAaBMWUCHICTb TaKol NOBEAiHKM Y 3MIHEHOMY FTHOAMHOK OOBKIMMi.

Matepianu aHTpONoreHHOro NOXoaXeHHs (y BUrNsaAi nobyToBOro cMiTTsl) B rHizgax
nTaxiB 3'SIBASOTLCA Ha TEPUTOPIAX, A€ BOHM HasiBHIi Ta AOCTYnHi. BunagkoBa/HeBu-
nagkoBa MosiBa LUTYYHUX MaTepianiB y rHisgax nraxiB Nop’sidaHa 3 iXHbOK MOAiIGHICTIO
00 NPUPOAHMX, SKi NTaxu TpaguuUiiHO BMKOPUCTOBYIOTb Ans NoOyaoBw rHisga. Yacto
LWTYYHi MaTepiany CcTarTb YaCTUHOK THi3ga HaBiTb TOAI, KONWM NPUPOLHI HasiBHI y Bio-
Toni. Y cepepoBuLli, oe 6arato nobyToBOro CMITTs, BUgocneundidHmnii BUrMsa rHisga
Oesknx nTaxiB 4o NeBHOT Mipy 3MIHIOETBCS.

BucHoBKM. [0pobLenogibHi nTaxy BUKOPUCTOBYHOTb aHTPOMOreHHi MaTepianu ans
nobyaoBu THi3g AOCUTb YacTo. HambinbLuy CXUIbHICTL OO TaKoi MOBEAIHKM BUSIBNEHO
Y CMHAHTPOMHMX NTaxiB poauHu B’topkoBi. KinbKiCTb CMHTETMYHNX MaTepianiB y rHisgax
Moxe pgocsratn mamke 100 %. Y rrisgax NopobuenogibHnx ntaxiB Ha 3axodi YKpaiHu
BUSBNEHO 17 TWMIB aHTPOMOreHHUX martepianiB, NepeBaxHa OiNbLUICTb AKMX Haragye
NPUPOLHI.

Knroyoei cnnoea: cknaprHisga, aHTponoreHHi Matepianu, cmitts, FopobuenoaitHi,
3axig YkpaiHu
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