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Due to a progressive degradation of natural environment, more and more animal
species try to live in the anthropogenic conditions. Some animals are so well adapted to
the new conditions that both their populations and areas of occurrence increase. Some
bird and bat species that use the building as a place for nesting, breeding and hiberna-
tion are good examples of such successful adaptation. In recent years, the old buildings
that are full of various cracks and openings attractive to the animals, are intensively
renovated and modernized. As a result, birds and bats, although protected by law, lose
their habitats and often lives, which in turn threatens a stability of their populations.
Therefore, there is a strong drive to protect wildlife species and their habitats in buildings.
As a result, standards and practical guidelines have been developed for planning and
implementing building renovations, as well as appropriate compensating solutions have
been designed for each species. The purpose of this paper is to review basic knowledge
and experience in the protection of animals in buildings in towns and cities in Poland.

Keywords: bats and birds in buildings, thermal insulation of buildings, protection
of bats and birds.

INTRODUCTION

Even in the 1990s the landscape of Polish cities was dominated by the apartment
blocks built of concrete slabs and old, often pre-war residential buildings. Their poor
construction design and advanced age has been the main reason for the large energy
losses and high operating costs, especially during winter months. Therefore, the last two
decades have seen a boom in construction and renovations projects involving the build-
ing thermal insulation improvements throughout the country. Although these projects are
favorable from the economical and environmental point of view, they also have negative
effect on local wildlife. Sealing or blocking unwanted holes, slots and openings in reno-
vated buildings have been resulting in large losses of natural habitats for birds [3, 23],
and bats [22]. During the renovations these habitats are destroyed [22], and the animals
thrown out of the occupied areas or sometimes walled up alive [28], resulting in the de-
clines of their populations [5-9, 11, 26, 29]. Public protests against these practices have
brought some positive changes with respect to the animal protection in buildings [28].
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Work has begun on the development of guidelines and standards of conduct during
building renovations including proposals for environmental compensation methods as
well as changing local laws to assist and facilitate animal protection [20].

The purpose of this article is to review the basic knowledge and experience of ani-
mal protection in buildings in Poland.

ANIMAL SPECIES INHABITING BUILDINGS

In Poland, the buildings are used primarily by birds, especially rock and hole nest-
ing species, as breeding sites and by bats as places of hibernation and refuge of breed-
ing colonies [22]. Among animals inhabiting buildings are those belonging to both the
common as well as the rarest species. All however, in accordance with the Polish law,
are protected species.

BIRDS. Common Swift Apus apus has become the symbol of bird protection in
buildings. In Poland, this species nesting habitats are almost exclusively limited to build-
ings [6, 9, 29], so the total elimination of the anthropogenic breeding sites in the worst
case can lead to the extinction of species in the country. This bird species was originally
nesting in the rocky habitats and sometimes in the hollows of trees in open areas or at
the edges of the forests [29] and therefore now chooses for its breeding sites mainly the
high-rise buildings [23], which perfectly mimic its natural habitat [24]. It uses buildings’
roof attics and cavities, and various other slots and opening for its new habitats.

House Sparrow Passer domesticus is also strongly associated with human build-
ing structures [6, 9]. Sparrow’s ecological adaptability in the selection of nesting sites is
very high. This bird species willingly adapts every available open slot or cranny for its
habitat [26] for example, under the sills, gutters and roof tiles, between the slabs, in a
breach in the walls, etc. Sometimes, it builds its nest in vines growing on the walls of
houses [4].

Jackdaw Corvus monedula is another species that is now largely dependent on
man for its current habitats [6, 9]. Originally inhabited hollowed trees [7], but as they
started to disappear from the landscape, jackdaws began to adopt the anthropogenic
habitats [7, 8]. Due to its considerable size finding a suitable refuge is not easy. These
birds can now be spotted in some roof attics and roof structure cavities as well as other
bigger size niches and openings. Jackdaws also inhabit the building chimneys [7], 19],
which typically leads to conflicts with humans and may also endanger the animals.

Kestrel Falco tinnunculus is a bird of prey and about 20% of its population in
Poland dwells in the cities [1, 2], especially in the western parts of the country. It nests
in taller buildings [18, 23, 25] in both the roof attics and its cavities, or directly on the
roofs, and even in flower pots of the balconies. This bird also likes to build their nests in
towers and facade sculptures of the churches.

Feral pigeon Columba livia domestica has the least habitat requirements of all of
the mentioned species of birds. It prefers places with free access such as large roof
openings and cavities (over 10 cm in diameter), but also inhabits balconies, windowsills,
flower pots, roof gutters [20] and park trees. This bird is often considered a nuisance
species because of significant amount of droppings left over around its nesting grounds.

In addition to the species described above, there are also other birds inhabiting
buildings such as: House Martin Delichon urbicum [11, 23], Great Tit Parus major and
Blue Tit Cyanistes caeruelus, Little Owl Athene noctua, Peregrine Falcon Falco peregri-
nus and Black Redstart Phoenicurus ochruros [20].
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Currently, the poor practices employed during building renovations can be blamed
for a clear decrease in the populations of bird species strongly associated with building
habitats such as swifts, sparrows and jackdaws [13, 20]. For other common bird species
the elimination of breeding sites in buildings may not matter on a national scale. How-
ever, we cannot completely ignore such actions for humanitarian reasons, due to their
negative effects on the individual animals. Paradoxically, for some birds, the renova-
tions of buildings create new opportunities for settlement. One example is a Great Spot-
ted Woodpecker Dendrocopos major, which happens to drill hollows in the buildings
styrofoam wall insulation or a House Martin, which gains more favorable and deeper
window recesses. Unfortunately, in such cases, the birds are often intentionally and il-
legally removed from the buildings.

BATS. Most species of bats, which can be regularly found in Poland inhabit build-
ings [21]. Unlike birds, which, apart from a few exceptions, such as urban pigeons, re-
side in buildings only during the breeding season [20], bats use them in all times
throughout the year. In spring and summer they look for safe havens for their breeding
colonies, in autumn they use them for mating places and in winter for hibernation. Each
of these tasks requires different conditions. Different species also have special prefer-
ences in the selection of their shelters. Therefore, the variety of locations used by these
animals is very high. They can be found hidden in the narrow and deep crevices, attics,
in basements, around windows and door frames and hanging freely on the outer walls
of buildings. For this reason, the planning of building renovations in a manner safe for
bats is much more difficult than in the case of birds, which are more predictable and
easier to observe. The most common bat species inhabiting buildings are:

Pipistrelle bat Pipistrellus spp. are the smallest bat species living in Poland. Be-
cause of their size they can squeeze into even the narrowest of crevices like those be-
tween the window frames or under roof tiles. They use (especially the tiny Common
Pipistrelle Pipistrellus pipistrellus) mostly above-ground parts of buildings, both for
breeding and hibernation [22].

Serotine Bat Eptesicus serotinus is one of the most synanthropic species of
bats. Sometimes their population is greater in the high density building areas, than in
suburban areas [17]. Due to their significant size, these bats can be found mainly in the
older buildings, typically full of larger openings and cavities, where they dwell through-
out the year [22].

Common Noctule Nyctalus noctula is one of the largest native species of bats.
They are typically associated with the forested areas, their preferred habitat, but they
are increasingly spotted in cities inhabiting, for example, the cavities under the dam-
aged layers of building insulation [21]. Although these bats are migratory species and in
winter usually move to the warmer parts of Europe, but they are often found in Polish
cities hibernating, among others, in the cracks and crevices of building walls [10, 22].

There are many other bat species regularly found in the buildings, including Long-
eared Bat Plecotus spp., Horseshoe Bat Rhinolophus spp. [21], Parti-coloured Bat Ves-
pertilio murinus [22], and Northern Bat Eptesicus nilssonii [16, 22].

LEGAL ASPECTS

The principles of practice and conduct during building renovation projects which may
threaten the wildlife, have been incorporated into the Polish law relatively recently [6]:
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e Protection of nature (Act of April 16, 2004, Journal of Laws (JL) 2004 No. 92,
Item 880);

e Animal protection (Act of August 21, 1997, JL 1997 No. 111, Item 724);

e Construction Law (Act of July 7, 1994, JL 1994 No. 89, ltem 414);

e Criminal Code (Act of June 6, 1997, JL 1997 No. 88, Item 553).

Violation of these rules threatens the criminal penalties and immediate suspension
of renovation work, and thus, financial losses for the building owners and contractors.
Besides the animals themselves, their habitats, breeding and nesting grounds, and
eggs are also protected (Ministry of Environment, Regulation of October 12, 2011 on the
protection of animal species, JL No. 237, Item 1419). In the light of the legal provisions,
the building inhabited by birds or bats is deemed as their habitat [22], and it can be de-
stroyed only after filing an application and obtaining the approval of the Regional Direc-
tor of Environmental Protection (RDEP). To obtain such consent, the subject of the ap-
plication must be first identified, including the animal species inhabiting the building and
the size of their populations. To this end, investors should request a report drawn up by
a professional naturalist [22]. The submission of expertise is not a requirement of na-
tional law, but only a recommended practice, which is why some municipal governments
such as Milanéwek [20], Poznan, and some districts in Warsaw are implementing it as
a record of municipal law. A Regional Director of Environmental Protection (RDEP), to
authorize the destruction of habitat, typically determines its specific terms and condi-
tions, which among others include: the scope of environmental compensation, possible
dates for planned construction work, and protection methods of habitats targeted for
destruction to ensure the safety of animals during the renovation work.

RENOVATION WORK AND ITS PLANNING

Any building renovations, which may threaten the destruction of habitats of protect-
ed animals, should be carefully planned at least a year before the commencement of any
work [22]. This practice is rarely used in Poland and only recently the pressure of public
opinion and non-governmental organizations enforces desirable rules of conduct. Unfor-
tunately, these desirable practices are almost exclusively limited to the larger cities [6].
One year period provides a good basis for the observation of birds and bats throughout
the seasons and allows for the accurate identification of all species inhabiting the pro-
perty and estimation of their populations. The best times for carrying the building renova-
tions and construction work are those outside of the animal seasonal habitation periods
when animals normally occupying the building are not present [21]. In case this is not
possible, all holes, cracks and crevices should be either blocked prior to the animal set-
tlement or equipped with flexible flap gates opening only one way to the outdoors. The
second solution will allow animals to leave the habitat and at the same time prevent them
from returning to it. However, it is very important to note that this solution can be used
only outside of the birds breeding and the bats reproductive season. Otherwise, the pa-
rents leaving their young inside will not be able to return to care for them.

During the building renovation projects special precautions should be taken as to
not to disturb the animal breeding and hibernation [22], and the more to kill them or
destroy their eggs and nests. After seeing that a bird or a bat managed to take a pos-
session of a habitat in a secured area, all work in the habitat’s vicinity should be imme-
diately stopped and it can only be resumed after the animal leaves this habitat. Engag-
ing qualified ornithologists or chiropterologists to supervise and monitor the building
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renovation work is very helpful to assure compliance with the applicable laws and best
practices. If the building owner or his contractor fails to comply with proper procedures
and endangers the life of affected animals, the District Inspector of Building Control has
a legal right and obligation to order an immediate suspension of all work.

COMPENSATION

Compensation of habitats destroyed during the renovation projects plays the criti-
cal role in protecting of animal species inhabiting the buildings. The compensation suc-
cess and its effectiveness are measured by the ability of displaced animals to return to
their building habitats.

LEAVING HABITATS INTACT. The best compensating solution is to leave any
holes and cavities, which were previously occupied by birds and bats, open [20]. This
solution is now most commonly used in situations where birds occupy roof vent open-
ings. During the building renovation, these openings are furnished with either ceramic
or PVC extension tubes [13]. It is an inexpensive, most durable, while at the same time
the best solution. Animals do not need to get accustomed to the new conditions, and the
risk they leave their habitat is minimized. It is important, however, that these inlet tubes
have rugged inner surfaces so the birds will not slip inside them and have an appropri-
ate diameter for the various species. This solution is currently used mostly for Common
Swift (tubes with a diameter of 50-80 mm) and Jackdaw. The nesting boxes recom-
mended for Jackdaw have entry holes with a diameter of minimum of 80 mm (usually 85
mm) [19]. However, my preliminary observations show that these birds, which are
strongly attached to their habitats [19], leave their former dwellings in the buildings
where during the renovation the entry tubes of such a small size have been installed. So
most likely a diameter of 80 or even 85 mm is too small in situations where the pathway
for these birds has been increased from just a few cm as in the nesting boxes to tens of
centimeters travelled inside the tubes in the renovated buildings. Therefore, the safest
option for Jackdaw is to install inlet tubes with a larger diameter of 100 mm. This would
not only provide an easier access to the bird’s nesting sites, but would also minimize the
negative effects of potential contractor’s errors when the installed tubes are a few mil-
limeters smaller than the recommended by RDEP. Such errors have been reported in
Bydgoszcz several times already and while the renovation work appeared to comply
with the required guidelines in the end the birds have lost their habitat (Fig. 1).

Fig. 1. Inlet tubes installed in
the roof structure inhab-
ited by Jackdaws should
provide an easy access
to the birds’ habitat after
the renovation - in this
building (left — before |
renovation; right — after %
renovation) the Jack-
daws lost their habitat *
due to the installation of
smaller diameter tubes
than the recommended
93 mm
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In the case of insulated roofs a consideration should be given to the type of insula-
tion used. Mineral wool or cellulose fibers are the most widely used insulating materials
for this purpose in Poland. Although there is an ongoing discussion in Poland about the
dangers of these materials, to date there are no records of their adverse effects on
health or life of animals. On the contrary, my numerous observations in Bydgoszcz,
Warsaw and Lubsko (over 20 apartment blocks in five housing developments, including
eight insulated roofs with an operating history of at least five years) show that birds are
willing to exploit these altered habitats and successfully raise their young in the new
environments. Currently, it is unknown whether the young leave their nests completely
healthy and/or unaffected, but until the long term impact of these materials on the ani-
mals’ health is finally determined, from the natural point of view, there are no rational
reasons to close the insulated roofs to animal habitation.

It is rather rare that the roof cavities are insulated with styrofoam pellets. In such cas-
es, all roof access openings must be securely closed, because the pellet substrate is not
stable and causes the animals to “drown” (the effect resembles drowning in quicksand).
Because some birds force their way in by removing protective screens baring the roof
access, the use of styrofoam pellets for the roof thermal insulation is not recommended.

Similar solutions exist for the bats that inhabit various cracks and crevices in the
building walls. In this case, a special plate with a hole leading into a crack or crevice is
installed on the wall, while the rest of the wall is thermally insulated and plastered. As a
result, in the insulated wall only a small inlet opening is visible. Such solutions, however,
are used very rarely.

NESTING BOXES. Leaving the animal habi-
tats intact is not always possible. This is especial-
ly true in situations where wall cracks or crevices
which are either hard to reach or threaten the du-
rability and integrity of the building structure must
be filled thus resulting in the destruction of animal
habitat. Installation of nesting boxes for birds and
bats is the most common method of compensa-
tion for destroyed habitats in buildings [22]. This
solution is a compromise between what is best for
animals and the building owner’s reluctance to-
ward the “wildlife squatters”. Nesting boxes are
more expensive to install and less beneficial for
birds and bats. Animals must get accustomed to a

- new place, the box material and limited space, so
Fig. 2. Wooden nesting box for Kestrel sus-  jt happens that they leave their previously used
pended from the building roof as @ 1o term habitats. Wooden boxes (Fig. 2) are
part of compensation project i . R . .
relatively inexpensive, but have little resistance to
external weather conditions, and therefore they need to be replaced every few years. To
delay the decay process the wood material should be impregnated with a suitable and
non-toxic solution, and the box roofs covered with asphalt shingles or sheet metal [27].

Itis important to ensure the boxes for bats provide a good grip on all of their internal
and external surfaces such as through the use of not planed, rugged and rough wood.
Sawdust concrete boxes (Fig. 3, 4 and 5) are more durable than wooden boxes, but
several times more expensive.
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Fig. 3, 4 and 5. Sawdust concrete nesting boxes for Jackdaw (left), Sparrow (center) and House Martin (right)

All nesting boxes incur additional maintenance costs as they require periodic clean-
ing. Due to their relatively small capacity they quickly fill up with nesting materials, the
remains of dead animals or other litter which has to be periodically removed. There are
different types of nesting boxes for each species or groups of species (Fig. 6). The boxes
differ primarily in the dimensions of their inlets, for example for Swift the inlet dimensions
are 3.5 cm x 6.5 cm, 8- 9 cm for Jackdaw, 16— 19 cm x 40 cm for Kestrel, 3.3 cm for
Sparrow [12], the gap height of 3-5 cm for bats 2008 [27].

A Metal or felted roofing B n

W

45-60 cm

15.5-24 cm

18-34 cm

34-36 cm

9-16 cm
‘V S

20_%;

20-25 cm

C

50 cm

D

1 to 4 shelters inside
37 cm

70 cm

16-19 cm 3t05cm

Entrance with rough landing field

Fig. 6. Examples of wooden nesting boxes with dimensions. Used for: A — Swifts, B — Jackdaws, C — Kes-
trels, D — Bats
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Boxes for individual species are mounted at different minimum heights, for examp-
le: for Sparrow at 3 m, for Jackdaw at 5 m, for Kestrel at 15 m, for Swift at 5 m [12]. It is
also important to maintain appropriate density of installed boxes. For animals that live
in colonies such as sparrows and swifts the nesting boxes can hang in groups next to
each other, and for territorial birds such as kestrel, individually. Care should also be
exercised to avoid the installation of nesting boxes in their close proximity for predators
and their prey such as Kestrels and Sparrow [27]. To increase the likelihood of settle-
ment, the nesting boxes should be installed as close to the animals’ previously occupied
habitat as practically possible (Fig. 7). They can be hung directly on a newly insulated
building wall or inserted into the thermal insulation layer (Fig. 7, 8). The second installa-
tion method is more aesthetic and provides greater durability [15, 27]. It also provides
thermal conditions suitable for hibernating bats. However with this installation method,
means should be provided to open the bird nesting boxes for a periodic cleaning while
the bat boxes should be fitted with ramps to facilitate their self-cleaning (Fig. 9).

Fig. 7. Example of well planned compensation for bats and birds on the building’s wall

Fig. 8. Nesting boxes for Swift inserted into
thermal insulation layer. Removable
front partition allows for periodic
cleaning of nesting boxes
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Fig. 9. Self-cleaning box for bats for insertion into thermal insulation layer: front (left), side (center), back
(right)

The effectiveness of compensation in the form of nesting boxes varies for each spe-
cies. However, there is not much data available which deals with this subject. From my
initial observations in Bydgoszcz it appears that properly installed boxes for Jackdaw and
Swift are readily colonized, but due to errors in the compensating recommendations its
effectiveness is low for Sparrow. In Olsztyn the effectiveness of compensation for Swift
was reported at zero [9]. This could be caused by mistake made by ornithologists who
recommended the wrong placement for the boxes, for example too far from the previ-
ously occupied habitat. Such errors have been reported in Zielona Géra, where the nest-
ing boxes for swifts were hung on the chimney wall less than 1 m above the roof (Fig. 10),
while minimum of 5 m over the horizontal surface is recommended for this species. On
the other hand, if the compensation is well planned, the birds inhabit the nesting boxes
soon. In Wroclaw — Popowice [18] reported the very high number of boxes occupied by
Kestrel — within two years all of the 20 installed boxes were inhabited.

Fig. 10.Nesting boxes for swifts
hung too low above the roof.
There is no chance on their
inhabiting by swifts
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SUMMARY

Although the Polish law requires a building owner to carry out the renovations in
accordance with the principles of environmental protection and perform compensation
for destroyed animal habitats, the knowledge, understanding and respect for the law
among building owners and managers is still insufficient. Therefore, there are both the
non-governmental organizations [18] and individual professionals [6] operating in many
cities throughout the country, who are involved in implementation of projects aimed at
protection of birds and bats in buildings. Unfortunately, quite often a large part of their
work involves interventions [14] in cases where renovation work is carried out without a
permit, takes place during the birds or bats breeding season, when young and parents
are bricked up alive in their habitats or thrown out from them. The non-governmental
organizations play an important role in education of building managers, contractors and
government officials, as well as in creation of practical work guidelines for carrying
renovations in buildings inhabited by wildlife. Animal protection in buildings is a rela-
tively new subject matter, however very rapidly growing. Compensation solutions con-
tinue to be inconsistent and not always effective. Currently, there is an urgent need for
the verification of compensating solutions and the rapid introduction of appropriate
changes, as in Bydgoszcz and in many other Polish cities most buildings have already
been thermally insulated. Meanwhile, more buildings are being renovated and ineffec-
tive compensation methods reproduced.
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3AXUCT NTAXIB | KAXXAHIB Y BYAIBINAX, B AKUX 30INCHIOIOTbCA
TEPMOI3ONAUIAHI 3AXOOU, — NIAXOAU TA OOCBIA Y NOJbLLI

KaponiHa sImcbka

budrowicbka Mpyna 3azanbHoHauyjoHansHo2o Toeapucmea OxopoHu Mmaxie
syn. beniubka, 1/20, 85—-135 budrow, lNonbwa

3aBasikv NporpecuBHiIN gerpagauii npupogHoro cepefoBuLLa, Aegani binblie suais
TBapVH NPUCTOCOBYIOTLCS 4O XXUTTS B @aHTPONOreHHUX ymoBax. [lesiki TBapuHmM Tak obpe
NPUCTOCYBaNnCs 40 HOBMX YMOB, LLIO BiAOYyBa€eTbCA 3pOCTaHHS iX MOMynsAuin i 36inbLuy-
HOTbCSA TEPUTOPIi NOWMPeHHs. [eski nTaxu i kaxkaHu, ki BUKOPUCTOBYHOTb XKUTIOBI Oy-
OVHKN SK MiCUs 451 THI3AYBaHHA, PO3MHOXEHHS Ta 3MMOBOI CMMSIYKM, € MPUKNaaoMm uiel
ycniwHoi aganTauii. B ocTaHHi poku cTapi OyauHku, siki manu 6arato LWinvH i OTBOpIB,
npvBabnueux ons TBapuH, Oynu iHTEHCMBHO BiAPEMOHTOBaHI 1 MoAepHi3oBaHi. BHacni-
OOK LIbOro MTaxu i KaXkaHu, Xo4a 1 OXOPOHATbCHA 3aKOHOM, BTPATUNM CBOI ocenuLya, Lo,
Y CBOIO Yepry, MOCTaBWIO Mifg 3arpo3y cTabinbHICTb ix nonynauin. OTxe, iCHye akTyarnbHa
npobrema 3axucTy ONKUX BUAIB TBAPUH i IX ocenuLy, y XXUTNoBux ByauHkax. Y pesynbrari
AocnigXeHb po3pobneHo CTaHAapTM | MPaKTUYHI pekoMeHaauii Ans nnaHyBaHHA Ta pe-
anisauii peMoHTHO-byaiBeNbHMX POBIT, a TakoX po3pobeHo BiANOBIAHI PiLLEHHSA NO KOM-
neHcavuisix aAns KoxHoro Buay. Metoto Liei poboTn € oTpMaHHsi 6a30BuX 3HaHb | 4OCBIAY
B 3aXUCTi TBAPWH Y XUTNOBUX ByaMHKaX NOMbCBLKMX MICT.

Knrodoei crioga: KaxaHu i nTaxu B XMTNOBMX ByauHkax, Tepmoizonsuis OyanH-
KiB, 3aXUCT MTaxiB i KaXaHis.

SALMTA NTUL U NETYYUX MBILLENA B 3AHUAX, B KOTOPbIX MPOBOAATCA
TEPMOU3ONALUUOHHbIE MEPOIMPUATUA, — NOAXOAbI U OMNbIT B NMONbLLUE

KaponuHa SimMckas

bbidzouyckas pynna ObweHayuoHanbHo2o Obwecmea OxpaHbl [Tmuy
yn. benuykas, 1/20, 85—135 bbidzow, lNonbwa

Brarogaps nporpeccupytoLler aerpagaumm NpyupogHon cpedbl, Bce 6onblue BMaoB
XXMBOTHbIX MPUCNOCOBAETCS K XXU3HW B @aHTPOMOreHHbIX YCoBUsAX. HekoTopble XMBOT-
Hbl€ TaK XOPOLLIO NPUCMNOCOBUINCH K HOBBIM YCITOBMSAM, YTO NPOUCXOAUT BO3pacTaHme nx
nonynAuMn 1 yBENUYMBAIKOTCA TEPPUTOPUMN pacnpocTpaHeHns. HekoTopble nTuubl 1 ne-
Ty4Me MbILWK, KOTOPbIE MCMOMb3YIOT XuMble AOMa ANA THe3[0BaHUS, PasMHOXEHUS
N 3MHEN CNsiYkW, — NpUMep 3TOW ycnewHon agantauun. B nocnegHwe rogel ctapble
AOMa, C MHOXECTBOM LUenen 1 OTBEPCTUI, KOTOpble Tak NpuBReKaTenbHbl AN XUBOT-
HbIX, ObINN MHTEHCUBHO OTPEMOHTMPOBAaHbI M MOAEPHU3NPOBaHbI. Bcneacteme atoro ox-
paHsieMble 3aKOHOM NTULbI U NIETYYME MbILIM NOTEPSNN CBOM XUNWLLA, YTO, B CBOK O4Ye-
penp, CTano yrpoxarb CTabunbHOCTY UX NONYRAUMA. Takum 06pa3om, UMeeTCs akTyarb-
Has npobrema 3aLmTbl AMKMX BUOOB XUBOTHBIX W UX XWUMULL, B XUIblXx JoMax. B pesynb-
TaTe nccnegoBaHvin paspaboTaHbl CTaHAapThl M MPaKTUYeCcKMe pekoMeHgaumnn ans nna-
HMPOBaHNA U peanu3auny PeMOHTHO-CTPOUTENbHbLIX PaboT, a Takke COOTBETCTBYHOLLME
peLLeHrs Mo KoMMeHcauum Ans Kaxxgoro Buaa. Llenb aton pabotbl — nonyyveHne 6a3oBbix
3HaHWUI 1 OMbITa B 3aLMTE XMBOTHBIX B XWUIbIX JOMaX MOMbCKMX rOPOAOB.

Knroueenie cnoea: neTyyne Mbiln 1 NTULbl B XUINbIX AOMax, TepmMmonsonauna go-
MOB, 3alluTa NTUL N NeTy4vnx MbILLEN.

OpepxaHo: 3.12.2013
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