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Olonets grasslands (61.041111° N, 32.931389° E) are the most extensive agrolandscapes in the Republic of Kare-
lia (Northwest Russia), one of the largest spring stopovers of migrating birds in Northern Europe and a breeding
area of farmland-associated birds. This territory is essential for the life of many bird species and is listed among
international-level Important Bird and Biodiversity Areas of Russia. However, the preservation level of Olonets
grasslands is rather low, since only spring hunting has been prohibited in a part of the Olonets grasslands (49 km?)
since 1993. Thus, the conservation status of this area and the bird protection measures have to be upgraded and a
system should be set up for monitoring the abundance of Red Data Book and other threatened species, which use
this territory in certain stages of their life cycle. One of such species is Numenius arquata (hereinafter — curlew),
many populations of which have both declining abundance and shrinking distribution. This species uses the Olo-
nets grasslands both as a spring migration stopover and as a breeding area. We analysed the curlew registrations
obtained in the Olonets grasslands in April and May 1997-2023 during the transect censuses (both transect walks
and surveys using a car). We compared these records with both local weather data and grassland use intensity. We
also analysed the time dependence of curlew spring abundance on date and year of observations. The research
hypothesis was that curlew’s abundance decreased in cold spring seasons, in seasons with intensive grassland use,
as well as over time. The latter supposition is based on the observations of a curlew population decline in the past
decades in various parts of the species’ range. The monitoring showed that this species is consistently present in
the Olonets grasslands in April — May. Curlews, stopping over on migration, used the grasslands quite evenly, with
no clear preference for any specific areas. In the case of breeding, however, they tended to choose the sites most
inconvenient for agricultural treatments. The even distribution of curlews over the grasslands was probably due
mostly to the individuals foraging in stopovers. In the surveyed part of the Olonets grasslands (49 km?), the size
of the local population breeding varied from 30 to 150 pairs in 1999-2023. In 2019-2023, it was 30-90 pairs. In
the entire Olonets grasslands (180 km?), the breeding curlew population varied from 100 to 1200 pairs at various
years in 1999-2023, but it did not exceed 100-300 pairs in 2019-2023. During the stopping over on migration,
the annual number of curlew individuals passing through the surveyed part of the Olonets grasslands was 90—750,
while it was 150-2500 birds in the entire Olonets grasslands. So far, we have found no correlation between the total
abundance of curlews in the study area and the intensity of grassland use, apparently because stopover and breeding
sites are still available. On the other hand, the curlew abundance was lower in warmer spring seasons. Apparently,
some curlews fly farther north in such seasons, whereas in colder seasons more birds settle on Olonets grasslands
or linger on them on their migration route. Over 25-year retrospective, the total curlew abundance registered in
the Olonets grasslands has decreased by 34.4%. In the study area, the negative trend in the species abundance was
likely due not only to local but also to global processes, which have caused a decline in some other European popu-
lations as well. These birds probably face with certain problems on flyways or in wintering grounds, but more data
are needed to verify this conjecture. The local-scope factors that may potentially affect curlew abundance include
burning of last year’s grass cover, farming intensification, predation, and human disturbance. By assessing possible
future changes in the curlew abundance in the Olonets grasslands, we predict that in the coming 30—40 years this
species is highly likely to become «endangered» in the study area. To prevent this from happening, it is necessary
to conserve the sites where curlews can nest, strengthen the protection regime in the Olonets grasslands (preferably
through designation of a high-status Protected Area), and raise public awareness of the need to conserve the species
and reduce human disturbance.
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Introduction
Numenius arquata (Linnaeus, 1758) (herein-
after — curlew) is a wader species assessed by the
International Union for Conservation of Nature
(IUCN) under the Near Threatened (NT) status
(BirdLife International, 2023). Some populations
of the nominate subspecies, N. a. arquata (Lin-
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naeus, 1758), are included in the Red Data Book
of the Russian Federation (Sviridova, 2021) under
the status «subspecies populations with a decreas-
ing abundance and distribution» (vulnerable spe-
cies, status in Russia under IUCN classification is
VU (Vulnerable) in conservation priority class III).
Accordingly, the curlew is listed in the Red Data
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Books of most regions in the Russian Federation
inhabited by populations of N. a. arquata. In Rus-
sia, it is protected in at least 40 Protected Areas
(PAs) under various statuses (Sviridova, 2021).

In the last edition of the Red Data Book of the
Republic of Karelia (2020), the status of the curlew,
as arare species, is 3(NT). It is worth noting that the
Republic of Karelia is located at the northern pe-
riphery of the species’ range, but since the mid-XX
century data have been accumulating that the cur-
lew has been expanding its distribution northwards
along the western coast of the White Sea (Lappo et
al., 2014). At the same time, as stated in the litera-
ture, there is a strong deficit of data on the biology
of N. a. arquata in the north of its range in general
(Lappo et al., 2014) and in its Russian part in par-
ticular (Douglas, 2020). Thus, the relevance for
monitoring of the curlew abundance in the Republic
of Karelia arises from the following: (1) poor status
of some N. a. arquata populations, (2) overall insta-
bility of peripheral populations, (3) importance of
collecting data on species, distribution of which is
changing, (4) poor knowledge of the N. a. arquata
biology in the north of the Russian part of its range.
Since all these aspects are of global importance,
data on the curlew in the Republic of Karelia will be
wanted both in Russia and abroad.

The monitoring of the N. a. arquata abundance
in farmlands is important. Although apart from
agrolandscapes curlews can nest in wet meadows
and marshes, the farmlands are habitats occupied
by N. a. arquata in the Republic of Karelia at the
highest abundance (Zimin et al., 1998; Lapshin et
al., 2012; Khokhlova et al., 2023). In 1990-2010,
N. a. arquata individuals have reportedly been set-
tling in farmlands more often in general than be-
fore (Sviridova, 2014). Besides, they actively use
farmlands for extensive movements during the
breeding period and migration (Zimin et al., 1998;
Sviridova, 2021; Khokhlova et al., 2023).

In the Republic of Karelia, Lehtonen (1943)
conducted the first studies to provide, among
other things, data on the biology of the curlew.
Among other results, Lehtonen (1943) found a
more accurate delineation of the breeding range
of the curlew in the Republic of Karelia. The first
summarising review, focusing specifically on the
avifauna in the southern Republic of Karelia, was
produced by Neifeldt (1958) using data from the
literature and original material collected during
field trips in 1954-1955. Later, Zimin & Ivanter
(1974) carried out extensive avifaunal research
covering also the southern Republic of Karelia.
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These studies were then continued (Zimin et al.,
1993, 1998; Artemyev et al., 2016).

Since 1993, spring bird aggregations have
been studied in the Olonets grasslands. These data
have been partially published, including some data
on the curlew (e.g. Zimin et al., 2007; Lapshin et
al., 2012; Artemyev et al., 2021; Khokhlova et al.,
2023). However, most of the publications based
on material from the Olonets grasslands are con-
cerned to Anseriformes (e.g. Artemyev et al., 2009,
2019, 2020, 2022). The pool of data on the curlew
in the Olonets grasslands has not yet been fully
processed and synthesised.

The aim of this paper was to summarise and
analyse data on the curlew abundance dynamics in
the Olonets grasslands, southern Republic of Kare-
lia, collected during a special monitoring in 1999—
2023. For this purpose, we performed the following
tasks: (1) collecting data on the abundance of cur-
lews breeding in the Olonets grasslands and those
using this area to stop over on migration; (2) ana-
lysing the collected data, including the correlations
between abundance trends and selected factors.
The working hypothesis was that the abundance
of curlews decreased in colder spring seasons, at
times of more intensive grassland use, as well as
over time. The latter supposition is based on the
observations of curlew abundance declining in the
past decades in various parts of the species range
(Douglas, 2020; Sviridova, 2021; BirdLife Inter-
national, 2023). Additionally, we have planned to
assess possible changes in the curlew abundance
in the study area depending on the spring hunting
pressure. Curlews are not a hunting target in the
area, but they may be disturbed when birds of other
species are hunted.

Material and Methods

Study area and methods

We conducted field surveys in 1999-2023 in
farmlands in the Olonets district in the Republic of
Karelia (Northwest Russia), situated near the town
Olonets (Fig. 1), i.e. so-called Olonets grasslands
(61.041111° N, 32.931389° E), as the most exten-
sive agrolandscapes in the Republic of Karelia, cov-
ering about 180 km?. Olonets grasslands are one of
the largest spring stopovers of migrating birds in
Northern Europe and a breeding area of many farm-
land-associated birds (Zimin et al., 2007). By con-
sidering the essential role in the life of many birds,
the Olonets grasslands were listed among interna-
tional-level Important Bird and Biodiversity Areas
of Russia (http://www.rbcu.ru/programs/93/).
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Fig. 1. The location of the study area and its key elements. Designations: A — the town Olonets on the map of Europe, B — key
elements in the study area; 1 — the town Olonets and adjacent settlements, 2 — farmlands around the town Olonets, 3 — «Non-
hunting zone» seasonal sanctuary, 4 — long-term car survey route, 5 — long-term walking survey route.

Over the study period, the situation for birds
in the farmlands has changed, i.e. the conditions
of the Olonets grasslands have improved con-
siderably: reclamation channels were deepened;
drainage pipes were cleaned; trees and shrubs
were cut along the field edges. Besides, in the
late XX century, the Olonets grasslands were
predominantly covered in degenerating perennial
grasses, whereas grain and row crops occupied
less than 5% of the study area. During the XX
century, the farmlands have been exploited more
intensively; perennial grasses have been timely
renewed; the proportion of grain and legume
crops increased up to 15-20%. With the agri-
culture intensification, the anthropogenic pres-
sure on birds increased accordingly (Zimin et al.,
2007; Artemyev et al., 2022).

Being located on highly wet soils, the Olo-
nets grasslands are covered by a net of reclama-
tion channels. Their shores are being densely
overgrown with shrub vegetation, represented
predominantly by Salix sp. Their thickets are
cut down periodically. At the end of the winter,
strong winds blow snow off by opening the fields’
surface. When snow begins melting, water accu-
mulates in depressions. At Olonets grasslands’
elevations devoid of snow, thawing of the up-
per soil layers begins earlier than in typical taiga
habitats (Zimin et al., 2007).

In the study area, the spring hunting lasts nor-
mally ten days, usually at 01-10 May. However,
in 1993, a 49 km? area of the Olonets grasslands
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(Fig. 1) was declared a termless local-scope sea-
sonal sanctuary called the «Non-hunting zone».
The conservation status of this area changed sev-
eral times from a municipal-level sanctuary with
a special protection regime to one, which has not
any protection regime. After losing its Protected
Area’s status (in 1996), this part of the Olonets
grasslands was no longer subject to a special
protection regime but retained the «Non-hunting
zone» status, so bird hunting is prohibited there
in spring (Artemyev et al., 2022).

Additionally, the Olonets grasslands had
for a long time been cleared by burning of last
year’s herbaceous vegetation. There is no cus-
tom of mowing after-grass there. Therefore, the
dry grass has been burnt down in spring, includ-
ing the protected parts of the fields. Burning of
the after-grass started after its drying up, which
depended on the spring weather. Therefore, the
after-grass burning began in mid-April or in the
third decade of April, by sometimes continuing
until mid-May. In the Olonets district, all farm-
ing enterprises annually burn out 60—80% (about
55% on average) of their grassland areas (Zimin
et al., 2007; Artemyev et al., 2022). The practice
of after-grass burning in the grasslands was ter-
minated in 2014 and not resumed later, although
this practice has been used again in part of the
Olonets grasslands in 2023.

A detailed description of the study area and
methods was published in Zimin et al. (2007).
The main sampling method was walking transect
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surveys. The walking survey route (9.5 km long)
was along a road passing through farmlands typi-
cal in the Olonets district (Fig. 1). Fields with
sown perennial grasses prevailed there, while
areas of grain crop stubble or arable fields were
less frequent. There were brooks flowing through
the fields and a developed net of reclamation
channels, which are usually full with water in
April and early May. Surveyors walked the route
in the morning, starting at 6:00-8:00 depending
on the weather. As a rule, each survey tour took
around 4 h. We counted curlews in strips (up to
50 m, 50-100 m, and 100-150 m wide) by reg-
istering individual birds, migrating aggregations
and local pairs. The counting of birds by stripes
provided the possibility of counting the number
of birds per area. In 1999-2009, the routes were
walked daily, and each other day since 2010.

An additional method was car transect sur-
veys, meaning that a certain route through the
Olonets grasslands (in total, 39.5 km), partially
coincident with the walking transect (Fig. 1),
was toured by cars during daytime (usually at
15:00-18:00). This way, we separately recorded
local and migrating curlews to the maximum de-
tectability distance. To design the car transect,
we took into account data on the best possible
view-ability of the studied area using binoculars
from aboard the car. The conversion of the bird
abundance per unit area was based on the area
of plots viewed. The car surveys were usually
toured daily, but in 2010, 2011, 2012, 2016, and
in May 2017, they were conducted each other
day. In 2018, 2019 and 2023, car transect surveys
were conducted daily during the peak migration
time, and every other day in the rest part of the
study period every season.

To analyse the obtained data, we used ma-
terial gathered in the Olonets grasslands from
21 April to 19 May in 1999-2019 and 2023.
The studied area of the fields covered almost the
entire «non-hunting zone», and accounted for
about 20% of the total area of the Olonets grass-
lands (Fig. 1).

Data analysis

The analysis was based on the absolute
abundance of curlews registered on the count-
ing routes. To allow us to compare those with
data from other areas, we converted the abso-
lute abundance of bird individuals to the relative
abundance. The main studied parameter was the
relative total abundance of resident and migrat-
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ing curlew individuals recorded in the Olonets
grasslands. The additional considered parameters
were the maximal daily abundance and the peak
abundance date in the form of the total number of
monitoring days since the beginning of the year.
When comparing the data collected by various
methods, considering that the car transect (39.5
km) was much longer than the walking transect
(9.5 km), we used the material from the 9.5-km
long model section of the transect covered by
both walking and car surveys (Fig. 1).

To estimate the curlew abundance in the
studied part of the Olonets grasslands, we used
data from both walking and car surveys. How-
ever, when extrapolating data on the bird abun-
dance to the total area of the Olonets grasslands,
we used the data from the walking surveys only
as providing more accurate information. At the
same time, we did not re-calculate the entire area
of agrolandscapes (180 km?), but only the area
of sites suitable for nesting and stopovers of cur-
lews (with a total area of 84.7 km?), excluding
too moisturised sites, roads, and sites overgrown
with shrubs or occupied by vegetable gardens.

We analysed temperature effects on the total
abundance of curlews using long-term data on air
temperature data during the study period, which
are openly available at https://rp5.ru. We used the
temperature data (for 09:00 h) from the nearest
weather station in the town Olonets. For calcula-
tions, we used the average values of the mean tem-
perature for the period from 21 April to 19 May.

We analysed the use intensity of the Olonets
grasslands on the model area surveyed with the
walking transects using QGIS 3.30.2 Hertogen-
bosch software (QGIS.org, 2022), Google Earth
Engine and Google Earth Engine Data Catalog
plugins with an open access to historical Landsat
4,5,7, 8, and 9 satellite images (Gorelick et al.,
2017). As an indicator of the Olonets grasslands
use intensity, we used the proportion of culti-
vated farmlands on the basis of satellite imagery
decoding. Data on bird abundance in relation to
the spring hunting have been classified into three
categories: period before the opening of the hunt-
ing season (before 01 May), period of the hunting
season (01-10 May), and period after the closing
of the hunting season (after 10 May).

The classifying of curlew individuals, feeding
on the Olonets grasslands, to local breeding and
migrant birds was difficult. The gregarious behav-
iour of the migrating birds at the stopovers was the
main criterion for this purpose. To compensate a
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possible undercounting of the number of migrat-
ing curlew individuals, we applied the following
formula to refine the classification during ex situ
treatment of data for each study season:
_ X (maxQ, ~ EQ))
Nu[/

where N, — the percentage of migrant indi-
viduals, C — groups of consecutive surveys be-
tween days with below-median values of the
bird abundance, maxQ, — the maximal value in
C groups within the fourth quartile, £(Q,) — the
borderline maximal value of third quartile, N, —
the total number of counted birds.

To compare the rate of changes in bird abun-
dance over the study period, we used the follow-
ing formula:

N,

x100%

tr

M Cstart — M, Cen

AN = 4 %x100%,

Me

where AN — the rate of changes in bird abun-
dance, Me ,  — the median of the total bird abun-
dance in the first five study seasons, Me,  — the
median of total bird abundance in the last five
study seasons.

All calculations were performed using the
R v. 4.1.1 programming environment (R Core
Team, 2021), and using RStudio 2021.09.1
Build 372 as the graphical shell (RStudio Builds,
2021). The obtained data series were tested for
normality using the Shapiro-Wilk test and for
being outlier-free using an «outliers» package
(Komsta, 2022). Since most of the data series
had a non-normal distribution, in most cases we
chose the median as the measure of central ten-
dency and the interquartile range as the measure
of dispersion. For temperature indicators, we
calculated an average value.

We analysed relationships between data se-
ries using Spearman’s rank correlation and con-
ducted comparisons between them using the Wil-
coxon test for paired samples. To describe the
dynamics of numerical attributes, we selected
models using the «basicTrendline» package (Mei
& Yu, 2020). Before constructing the abundance
dynamics models, we tested the data series for
autocorrelation in the R software (R Core Team,
2021) using the «act» function with the lag rang-
ing from 1 to the sample set length. During data
pre-treatment, we considered the possibility of
abundance parameters being influenced by the
number of surveys. The number of surveys within
the given time interval varied among years. But
we detected no significant correlations between
bird abundance in the Olonets grasslands and the
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number of surveys (Spearman’s rank correlation,
Rs =0.38, p=0.09).

Results

In late April — May of each year, curlews vis-
ited the Olonets grasslands at a total density of
0.4-18.0 individuals per 1 km? (ind./km?). The
majority of the registered birds (73.8% median,
varying from 40.0-90.6% among years) were mi-
grants, which used the Olonets grasslands as a
stopover. The others were local breeding birds.
Curlews mostly appeared in the Olonets grass-
lands in mixed flocks with Numenius phaeopus
(Linnaeus, 1758) or in small single-species flocks
formed by several individuals to several dozen
birds or, rarely, by several hundred individuals.

In 1999-2023, the abundance of curlews ob-
served in one day on a walking transect varied from
3—153 individuals per route (9.5 km). On a complete
car route (39.5 km), we daily recorded from several
individuals to 460 birds. In 1999-2023, the size of
the local bird population breeding in the thoroughly
surveyed part of the Olonets grasslands (49 km?) var-
ied from 30150 pairs per season. In 20192023, it
was 30-90 pairs per season. We extrapolated these
data to the entire area of the Olonets grasslands (180
km?), keeping in mind their inhomogeneity and vary-
ing suitability for breeding and staging of curlews. As
a result, we found that the size of the entire Olonets
grasslands’ breeding curlew population in 1999-2023
can be estimated at 100—1200 pairs depending on the
year. We found that its size was 100-300 pairs per
season in 2019-2023. The annual number of curlews
migrating through the surveyed part of the Olonets
grasslands was 90—750 individuals, and the estimated
number of individuals on the entire area of the Olo-
nets grasslands was 150-2500 birds.

When the curlews stayed in the Olonets grass-
lands, generally suitable for them as breeding and
stopover sites, these birds occupied this territory
quite evenly, without clear preference for certain
zones. This is confirmed by our results that the bird
density was nearly equal in various sampling strips
easily viewable with binoculars (Fig. 2). Accord-
ing to our observations, when choosing the nesting
sites, most curlew individuals prefer sites, which
are most inconvenient for agricultural treatments.

The species’ abundance trends remained rela-
tively stable year-to-year throughout the study pe-
riod (Fig. 3). The basis of the stationary group was
formed predominantly by individuals occupying
the Olonets grasslands for breeding. On the other
hand, migrant individuals stopped over, changing



Nature Conservation Research. 3anoseonasn nayxa 2024. 9(1): 30-44

https://dx.doi.org/10.24189/ncr.2024.004

one another. The most massive arrivals and depar-
tures were observed in April, with a gradual declin-
ing of migrating bird flows in May (Fig. 3).

Walking transect surveys revealed a steady
decrease in the curlew abundance over the study
period (Fig. 4). Over the 1999-2023 period, the
dynamics of the median density values conformed
to a linear model with the minimal Akaike infor-
mation criterion (AIC) (Fig. 4). This model de-
scribes the variation of the interquartile range of
values of the abundance of counted curlews (Fig.
5). Based on the walking transect surveys, the cur-
lew abundance in the Olonets grasslands generally
decreased over the 1999-2023 period by 34.4%. A
predictive assessment of further potential changes
in the bird abundance using models based both on
median values (Fig. 4) and variability indices (Fig.
5) suggests that within the next 3040 years the
curlew can be highly likely recognised as an en-
dangered species in the study area.
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Fig. 2. The relative total abundance of curlews in various
sampling strips based on results of walking transect surveys.
The upper and lower borders of the boxes denote the first
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interquartile range of values; the horizontal line denotes the
median value; circles — outliers.
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lews in agrolandscapes in the southern Republic of Karelia
based on data from walking transect surveys in 1999-2019,
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the first and third quartiles; «whiskers» denote the intervals,
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Fig. 4. Long-term trends in relative total abundance of cur-
lews in agrolandscapes in the southern Republic of Karelia.
Designations: A — based on the results of walking surveys
at the 9.5 km long transect, B — based on the results of car
surveys at the 9.5 km long transect section concurring with
the walking transect, C — based on the results of car surveys
at the 39.5 km long transect.

At the same time, car surveys of the same
route surveyed during walking surveys (Fig. 1)
revealed non-significant (p = 0.52) changes in the
bird abundance, although the slope of the trend
line also indicated a decline (Fig. 4). In general,
the results obtained using car transect surveys on
the model area, which was studied by both walking
and car transect surveys, were in significant agree-
ment with the results of walking transect surveys
(Spearman’s rank correlation: Rs =0.23, p <0.01),
although the positive correlation was weak.
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Fig. 5. Long-term variation of the interquartile range of val-
ues of the relative total abundance of curlews counted during
walking transect surveys.

The dynamics of the relative total
abundance of curlews was estimated based on
the results of complete car transect surveys
(Fig. 4). There were no regular patterns in
the distribution of median values of the data
series produced by car transect surveys. At the
same time, the number of outliers in the data
series from car surveys significantly exceeds
the number of outliers in the data series from
walking transect surveys (paired sample
Wilcoxon test: W, ,, =15, p = 0.02).

The analysis of the correlation of the bird
abundance to the temperature showed a signifi-
cant negative correlation (p = 0.017) between
the number of birds counted on the route and
the mean values of air temperature during the
observation period (Fig. 6). No correlation was
found between the relative total abundance of
curlews and Olonets grasslands’ use intensity
in either walking transect surveys (Spearman’s
rank correlation: Rs = -0.08, p = 0.75) or car
transect surveys of the same routes (Spearman’s
rank correlation: Rs = -0.39, p = 0.09). We did
not find any significant correlation between the
migration passage rate (a day with the highest
bird abundance) and Olonets grasslands’ use
intensity either (Spearman’s rank correlation:
Rs =0.41, p = 0.07). Our analysis also showed
that the spring bird hunting season had no sig-
nificant effect on the curlew abundance in the
«Non-hunting zone» (Fig. 7).

Discussion
Monitoring of the spring abundance of cur-
lews in the Olonets grasslands in the southern
Republic of Karelia in 1997-2023 proved that
this species was constantly present there in late
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April — May. Pioneer individuals arrive in the
area at 05—-17 April (Khokhlova et al., 2023).
We found that the migration period can last un-
til mid-May. The vast majority of the observed
birds (about three quarters of all counted cur-
lews on average) were migrant individuals,
which use the Olonets grasslands as a stopover
site during the migration. Accordingly, the local
breeding curlews, accounted for about a quar-
ter of all observed birds. The even distribution
of curlews in the Olonets grasslands during the
study period was apparently caused mostly by
birds stopping during the migration for feeding.
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Fig. 6. The relationship between the relative total abundance
of curlews and the mean air temperature over the annual sam-
pling period based on data obtained at 9:00 from 21 April to
19 May in 1999-2023 (Pearson product-moment correlation).
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Fig. 7. The relative total abundance of curlews in the «Non-
hunting zone» area before the opening of the hunting season
in adjacent areas (Before HS), period of the hunting season
(HS), and period after the closing the hunting season (After
HS). The upper and lower borders of the boxes denote the
first and third quartiles; «whiskers» denote the intervals, in
which the vast majority of data fall, not exceeding the value
of 1.5 interquartile range of values; the horizontal line de-
notes the median value; circles — outliers.
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The breeding grouping of curlews in the Olo-
nets grasslands can be considered quite large in
European Russia. The density of curlew individ-
uals using this area for breeding was even higher
in the last years. For instance, 400—1200 curlew
pairs were registered in the Olonets grasslands in
late 1990s — early 2000s (Zimin et al., 2009). In
the regions adjacent to the Republic of Karelia,
Vologda Region (Butiev et al., 1998), Arkhan-
gelsk Region (Butiev & Shitikov, 1998; Sviri-
dova, 2020), and Leningrad Region (Noskov et
al., 2016; Golovan & Khrabry, 2018), the curlew
populations were relatively stable, but they did
not form large breeding groups. In the Murmansk
Region the curlew is rare (Noskov et al., 2016).
In the centre of European Russia the abundance
of breeding curlew groups is also relatively low;
for instance, the size of breeding groups here var-
ies from single pairs to several dozen pairs (e.g.
Ivanchev, 2011; Tyulkin, 2012, 2020; Galchen-
kov, 2017; Bykov et al., 2018).

Our data on long-term trends in the abun-
dance of the birds counted in the Olonets grass-
lands quite varied depending on the sampling
method. The results of walking transect surveys
pointed to a steady decline in the curlew abun-
dance over the study period, whereas car transect
surveys showed only a downward tendency in
bird abundance, without any significant change.
The lack of complete agreement between the
curlew abundance indices produced by various
methods can be caused by both the various time
of the conducted surveys (walking transect sur-
veys were performed in the morning, while car
surveys during daytime) and the unequal perfor-
mance of the various sampling methods in bird
registration. We believe that the walking transect
survey method more accurately represents the
actual curlew abundance in the grasslands.
This is indirectly evidenced by the fact that the
bird density within various sampling strips was
highly similar. In general, according to walking
transect surveys, the total curlew abundance in
the Olonets grasslands decreased by 34.4% over
the 25 years.

On the other hand, the substantial length of
the car transect, which is considerably longer than
the walking transect, allows us a better chance to
capture a short-term local rise in the bird abun-
dance. This is also evidenced by the large num-
ber of outliers in the car survey data. As a rule,
such local concentrations of birds were associat-
ed with the migration process. In addition to the

37

migration, a short-term rise in bird density and
appearance of actively moving individuals could
be a consequence of mass destruction of nesting
sites as a result of burning of the last-year’s veg-
etation or other farmland treatments.

We also found a higher curlew abundance in
colder spring seasons. A possible explanation is
that in colder springs birds of northern curlew
populations partially delay along the migration
by migrating northwards at a later period. It is
also likely that some curlew individuals in cold
springs stay to nest southwards of their usual
breeding sites, thus enlarging the size of local
curlew population of the Olonets grasslands.
However, both of these assumptions require fur-
ther research. Regarding the influence of grass-
land use intensity, our data revealed no signifi-
cant correlations of the curlew abundance with
this factor. It appears that variations in the grass-
land use rate in the study have little impact on the
breeding bird density of the curlew. For any type
of observed exploitations, suitable nesting sites
were retained in the Olonets grasslands. Even
burning of the last year’s vegetation allowed cur-
lews to nest in the Olonets grasslands after the
herbaceous cover had regenerated.

Thus, the decrease in the curlew abundance
in the Olonets grasslands can hardly be attributed
solely to the local conditions. Reasons for that
should probably be sought in the situation along
the entire migration ways and in wintering sites,
as well as by comparing our findings with data
from other regions used by the curlew. In Euro-
pean Russia, the abundance of nominate subspe-
cies (Numenius a. arquata) decreased at least
since 1970s—1990s (see Tomkovich & Lebede-
va, 1998, 1999; Butiev, 2001). Since the 1980s,
its decline was 5-30% (BirdLife International,
2015; Mishchenko et al., 2017). In many regions
of European Russia, the curlew abundance con-
tinues declining, but in some areas its decrease
has stopped in the early XXI century (Svirido-
va, 2021). In the northern European Russia, the
curlew abundance has remained relatively stable
in 2000-2020 (Noskov et al., 2016; Golovan &
Khrabry, 2018; Sviridova, 2019, 2021). In south-
ern regions of European Russia, however, espe-
cially in the Middle Volga Region, the bird abun-
dance decreased considerably over 2000-2020
(Sviridova, 2021).

A more critical (than in European Russia)
decrease in the curlew abundance has occurred
in other European countries (BirdLife Interna-
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tional, 2023; Rigal et al., 2023). In particular,
a considerable decline of the curlew abundance
was found in the United Kingdom (Harris et al.,
2014; Hayhow et al., 2014), Ireland (Balmer et
al., 2013; Booth Jones et al., 2022), and Esto-
nia (Elts et al., 2013). Starting since the 1980s,
a long-term decrease of this species’ abundance
has been observed in Norway, Sweden, and Fin-
land, among which the curlew abundance has
stabilised only in Finland in 2001-2012, whereas
in Sweden and Norway its values are still declin-
ing (BirdLife International, 2015). A long-term
abundance decline since the early 1980s has also
been recorded in the Netherlands and Germany.
The decline is still continuing in the Netherlands,
while in Germany the curlew abundance became
more stable (Hotker et al., 2007; BirdLife Inter-
national, 2015). In some other European coun-
tries, a decrease in curlew abundance was also
noted. In general, European population of the
curlew decreased by 30-49% over the period
1980-2015. Thus, over 30 years, its European
population lost around a third of its original size
(BirdLife International, 2015).

In Central Asia, the decrease in abundance of
the nominate subspecies has also been registered,
while the abundance of breeding curlews in East-
ern Siberia has likely remained stable (BirdLife
International, 2023). An increase in abundance of
the wintering curlew populations was observed all
along the East Atlantic flyway (van Roomen et al.,
2015), including the so-called Wadden Sea, a part
of the North Sea, with a discontinuous series of
intertidal flats near the coasts of the Netherlands,
Germany, and Denmark (Laursen, 2005; Laursen
& Frikke, 2013; Kdmpfer & Fartmann, 2022), and
the curlew population on the Adriatic coast, and
in East Asia (BirdLife International, 2023). An in-
crease in the curlew abundance in the mentioned
wintering populations may indirectly evidence of
the curlew abundance increase in some of the Rus-
sian breeding populations (BirdLife International,
2023). Other possible explanations or contribut-
ing factors for the discrepancy between breeding
and wintering trends include data limitations and
trends being obscured by a climate-mediated shift
in the wintering range (Brown, 2015; BirdLife In-
ternational, 2023). In general, the analysis of the
compiled trend data indicates that during the last
15 years the size of the global curlew population
declined by 26-34% (Hillis, 2003; Thorup, 2006;
Wetland International, 2006; Eaton et al., 2007;
BirdLife International, 2023).
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Summing up, based on our data and the litera-
ture analysis, we suppose that the negative trends
in the curlew abundance in the Olonets district
in the Republic of Karelia are driven not only by
local factors but also by certain global processes,
which have caused a decline in some other Euro-
pean populations as well. These birds are likely
affected by negative factors on the migration
flyways or on wintering sites, although further
research is needed to verify this assumption. It
is also predicted that climate changes may have
a detrimental effect on the curlews during the
breeding seasons (Huntley et al., 2007; Renwick
et al., 2012; Franks et al., 2017). Wetland area
decline caused by climate warming is already
considered a reason for a decrease in the abun-
dance of waterfowl and shorebirds (e.g. Delany
et al., 2009; Melnikov & Gagina-Scalon, 2014;
Krivenko, 2021). The extension of renewable en-
ergy sources, such as wind farms, may also affect
breeding curlew populations, but more studies
are required on this matter as well (Pearce-Hig-
gins et al., 2009). Furthermore, being suscepti-
ble to the bird influenza, curlews may be at risk
during future outbreaks of the virus (Melville &
Shortridge, 2006).

The local-scope factors that should be men-
tioned as producing a certain negative effect on
the curlew abundance are the burning of the last
year’s herb vegetation, farming intensification,
predation, and human disturbance. The first two
factors are the most critical, especially herb cov-
er burning, which damages all early nests and
undermines the foraging resources available to
curlews. The high mortality of eggs and chicks
due to intensive agriculture (e.g. Tuellinghoff &
Bergmann, 1993; Grant, 1997; Fisher & Walker,
2015), human disturbance (Boschert & Rupp,
1993) and high predation pressure (Berg, 1992;
Colhoun et al., 2015; Zielonka et al., 2019) are
the main risks in cultivated farmlands and other
fragmented landscapes (del Hoyo et al., 1996;
Valkama et al., 1999; Douglas et al., 2014). In
the Olonets grasslands, curlews are being par-
tially «saved» because they predominantly nest
in areas inconvenient for agricultural treatments
(e.g. tillage, harvesting), i.e. in the margins,
amid rough terrain, near shrub stands. Exactly
the loss of such marginal habitats and similar
nesting sites, as a consequence of agriculture in-
tensification and enhancement, was one of the
main causes of the curlew abundance decline in
Europe (Johnsgard, 1981; Baines, 1988; Berg,
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1992; del Hoyo et al., 1996; Franks et al., 2017,
Douglas et al., 2021). On the other hand, curlews
cannot nest in areas put out of the agricultural
use due to the fact that land gets rapidly over-
grown by tall herbs, shrubs, and forest (Broy-
er & Roche, 1991; Melnikov, 2017; Sviridova,
2021; BirdLife International, 2023).

According to our data, the season of spring
hunting on Anseriformes in the studied part of
the Olonets grasslands did not have a significant
impact on the curlew abundance. This is partly
caused by the fact that our study has been car-
ried out in the «Non-hunting zone», where hunt-
ing impact on birds is minimised. In areas, where
the spring hunting is being performed, the distur-
bance factor is possibly more impactful for the
birds, and the hunting negatively affects the local
bird population in such territories. Spring hunt-
ing of curlews is prohibited in Russia. However,
in the study area, poachers shoot some of them.
Other curlews are undoubtedly under anxiety
during the hunting season due to gunshots, ve-
hicle and hunters on nesting sites and hunting-
induced massive movements of Anser and Bar-
nacle species. It is worth noting that hunting has
been one of the causes of the abundance decline
in some European curlew populations (Johns-
gard, 1981). In addition, the natural predators in
the Olonets grasslands, capable of ravaging the
nests of curlews, are Corvidae, Accipitriformes
and Falconiformes, as well as Vulpes vulpes
(Linnaeus, 1758), Nyctereutes procyonoides (J.E.
Gray, 1834), and Mustelidae (our data). Howev-
er, some nests can be ravaged by dogs searching
the Olonets grasslands, including the «Non-hunt-
ing zoney, for wounded game during the hunting
season and immediately after this.

The risks listed above are aggravated by
the fact that both nests and broods of curlews
remain threatened by external negative fac-
tors; for instance, eggs are incubated for 26-29
days, and the young chicks can fly only after
5-6 weeks of age (Sviridova, 2021). The high
risks over such a long period result in a low
reproductive success. Specialists are seriously
concerned on a tendency to an increase in fre-
quency of curlew nesting in crop lands, where
the breeding success is highly unstable, down
to zero (Sviridova et al., 2016). According to
various authors (Sviridova et al., 2008; Brown,
2015; Baines et al., 2023), the breeding success
in curlews varied depending on years and habi-
tats from 26% to 97%, and in Europe the ratio
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of the juvenile individuals, starting to fly, per
pair of adults varies from 0.27 to 1.05.

The low hatching and chick survival rates
in breeding areas are considered the main caus-
es of the decrease in the curlew abundance in
1980-2015, while the survival rate of adult
birds is quite high (Brown, 2015). In some
regions, the negative influence of the low re-
productive success on the total abundance still
remains «smoothed down» due to the long life
span, typical for the curlew. Gradual ageing of
birds in a population with low reproductive suc-
cess may, however, be resulting in a substantial
decline in the nearest future. In many regions
of Russia, the abundance of breeding curlews is
already now at or below the self-maintenance
threshold (Sviridova, 2021). Our predictive
assessments of potential future changes in the
curlew abundance in the Olonets grasslands
suggest that within the next 30-40 years this
species is highly likely to become threatened in
the study area.

Timely actions are needed to counteract the
mentioned threats. Despite the fact that in the
«non-hunting zone» we revealed no significant
influence of hunting in adjacent areas on birds,
as well as of the grassland use intensity, we can-
not exclude the possible influence of these fac-
tors in the future. It is necessary to conserve
curlew breeding habitats, strengthen the protec-
tion regime in the Olonets grasslands (preferably
through designation of a high-status Protected
Areas in the «non-hunting zone»), and widely
promote the idea of the curlew conservation and
reduce the human disturbance. The currently
adopted measures for protecting the migratory
bird stopover sites in the Olonets grasslands are
insufficient, and they do not match their conser-
vation value and the national and international
importance for conservation of European migra-
tory bird populations. To preserve them, propos-
als for a Protected Area establishment with a
special protection regime have been developed
(Artemyev et al., 2009, 2022), which can have a
positive effect on the abundance of various bird
species, including curlews.

Conclusions
Olonets grasslands in the southern Republic
of Karelia are an annual breeding and stopover
area for the curlew, a Red Data Book species.
Its population status has been of global concern
since the 1980s. Since 1999 a decline in the cur-
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lew abundance has been found in the study area.
The results of walking transect surveys showed
that over 1999-2023 the total spring abundance
of curlews in the Olonets grasslands decreased
by 34.4%. The local breeding population of cur-
lews is currently 100-300 pairs, and the abun-
dance of curlews migrating through the Olonets
grasslands is 150-2500 birds per year.

Our study has found no evidence that the
decline in the curlew abundance depends on the
grassland intensity use or bird disturbance during
the spring hunting on Anseriformes. On the other
hand, the curlew abundance is directly correlated
with the local weather conditions, e.g. the curlew
density in the Olonets grasslands was lower in
warmer spring seasons.

The material collected through the surveys
and analysis of the literature suggested that the
negative trends in the curlew abundance in the
study area are driven not only by local factors but
also by some global-scale processes, which cause
the abundance decline in other parts of the spe-
cies range as well. Curlews are probably exposed
to negative impacts along flyways or in winter-
ing sites. But additional research is needed to
verify this assumption. Other factors presumed
to threaten various curlew populations include
climate changes, promotion of renewable energy
sources, and infections.

In stopovers and breeding areas, the curlew
abundance can be affected by burning of last
year’s herb vegetation, farming intensification,
predation, and human disturbance. A long time
of both brooding and becoming self-sufficient by
juveniles make birds sensitive to these threats.
Being considered together, this leads to the low
success in curlew reproduction, especially in
agrolandscapes. The gradual ageing of birds in
a population coupled with a low breeding suc-
cess may lead to a critical decline in the cur-
lew abundance in the nearest future (Sviridova,
2021). According to our assessments, the curlew
abundance in the Olonets grasslands may be de-
creased to a minimum in the next 30—40 years,
estimating this species at the endangered protec-
tion category. To counteract these negative pre-
dictions, a set of actions is needed to conserve
the habitats suitable for curlew breeding, to
strengthen the protection regime in the Olonets
grasslands (preferably through establishment
of high-status Protected Areas), and to promote
public awareness of the need to preserve the cur-
lew and reduce its disturbance.
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JAUHAMUKA YNCJIIEHHOCTU NUMENIUS ARQUATA
(CHARADRIIFORMES, AVES) B ATPOJTAHAILTAPTAX
F0O’KHOM KAPEJIUU (CEBEPO-3AIIAJl POCCUN)

C. A. Cumono™, A. B. Aprembes ', H. B. Jlanmmuu"*', A. O. Tojictory3os'", M. B. Marannena

Unemumym ouonocuu Kapenvckoeo nayunozo yenmpa PAH, Poccus
*e-mail: ssaves@gmail.com

Omnonenkwne mons (61.041111° N, 32.931389° E) sBnstoTcss kpynmHeHmmMu arponasamadramMu PecryOmmkn
Kapenust (ceBepo-3anan Poccun), onHuM U3 MecT Hanbosiee MacCOBOUW KOHIIEHTPAIMH MTHI] Ha BECEHHUX MH-
IpaIlloOHHBIX cToSHKaxX B CeBepHOI EBpone u MecToM rHe310BaHUs BUOB, CBA3aHHBIX C CEIbCKOXO3SHCTBEH-
HBIMH YTOJbsIMH. DTa TEPPUTOPHS UTPAET BAKHYIO POJIb B JKU3HM NTHII MHOI'MX BUJIOB M BKIJIIOYEHA B CITUCOK
KitroueBbIX opHHTOIOrHMYECKUX TeppUTOpuil Poccun mexayHapoaHoro 3HaueHus. OJHAKO YpOBEHb €€ OXPAHBI
HEBBICOK — Ha yacTu OnoHenkux noseit (49 km?) ¢ 1993 r. 3anpereHa Jumib BeceHHsist 0xota. [loaTomy Heo0xo-
JMIMO TIOBBIIIEHHE TIPHPOIOOXPAHHOTO CTaTyca 3TOH TEPPUTOPHH M MEP 3ALINUTHI NTHII, a TAKKE BEJCHUE MOHH-
TOPHHIA YHCIEHHOCTH OXPaHIEMBIX U YSI3BUMBIX BUI0B, HCIONbB3YIOLIMX €€ Ha Pa3HbIX TAax roJOBOTO IIUKJIIA.
OpHuM U3 TaKuxX BUJOB siBIsieTcst Numenius arquata (nanee — KpOHIITHE ), BUJ C COKpAIIAOIEHCs YMCIEHHO-
CTBIO U PACHPOCTPAHEHHEM MHOTHUX MOMyNsAnuil. TOT By ucnons3yer OJoHenKue Mo Kak /Uil OCTaHOBKU
Ha BECEHHEW MUTPAINH, TaK ¥ JUII THE3J0BaHMs. MBI IPOaHaIN3NPOBAIH JJAHHBIE PETHCTPANi KPOHIITHENIOB
Ha OJIOHEUKWX IOJSAX, MOMYYCHHBIX B ampene — Mae B 1999-2023 rr. MeTogamMu TEUInX U aBTOMOOWMIBHBIX
MapIIPyTHBIX YIE€TOB. DTH AaHHBIE MBI COIIOCTABIIIN C JAHHBIMH I10 TEMIIEPAType BO3AyXa U MO YPOBHIO X035H-
CTBEHHOM 3KCILTyaTal11 M0JIeH, a TAKKe IIPOaHaTU3UPOBAIN BPEMEHHYO 3aBUCUMOCTh BECEHHEN YHCIIEHHOCTH
KPOHILIHETIOB OT JIaThl U OT rojia HaOmoneHuid. Pabovast rumoresa 3akitoyanach B IPEANONOKEHUH, YTO YHCIICH-
HOCTb KPOHIIHENOB CHI)KAETCSI B CE€30HBI C XOJNOJHBIMHM BECHAMHU, B CE€30HBI ¢ MHTEHCHBHOM 3KCIUTyaTal[lu
IOJIeH, a TaKkke ¢ TeueHreM BpeMeHu. [lociennee npennoaokeHne CBA3aHO ¢ OTMEUEHHBIM B MUHYBIIIUE JECS-
THJICTHSI COKPAIIEHUEM YHCICHHOCTH KPOHIIHENOB B Pa3HbIX MECTax BHAOBOro apeana. CoOpaHHbIC JaHHbBIC
MI0KAa3aJI1 TIOCTOSIHHOE TPHCYTCTBHE 0co0ei 3Toro Buaa Ha ONOHEKUX NOJIX B anpese — Mae. OTMe4YeHo, 4To
B [I€PUOJ MUTPALIUH KPOHIIHEIBI PABHOMEPHO UCIIOIb30BAIN YIACTKH IOJIEH, B 11€JIOM IIPUTOAHBIE JUIS UX THE3-
JIOBaHUS U OCTAHOBOK, HE OT/[aBasi SBHOTO MPEANOYTEHNUS KaKUM-TH00 30HaM. OJTHAKO B KaueCTBE MECT THE3/10-
BaHMsI OHM BHIOMpAJIM Y4acTKH, HarnOosee HeymoOHbIe /Il CeIbCKOX03HCTBEHHOM 00paboTku. [To-Buaumomy,
PaBHOMEpHOE pacHpe/iesIeHHe KPOHIITHETIOB I10 TIOJISIM OBIIO IMTPEUMYILIECTBEHHO 00YCIIOBICHO 0COOSIMH, KOPMSI-
IIMMUCS HA MUTPAIIMOHHBIX OCTAHOBKaxX. BennunHa yacTi MeCTHOH MOMYJISIINY, THe3/smelca B o0cienyeMon
3one Ononerkux mosei (49 km?), 8 1999-2023 rr. uamenstiachk ot 30 10 150 map. Ipu sTom B 2019-2023 T
ona cocrasisuia 30-90 map. ['He3asIascs rpynmupoBKa KPOHIIHENoB Ha Beex Ononernkux noysx (180 km?) B
1999-2023 rr. HacuuTeBasia 100—1200 map B pa3ublie ce30HBI. [Ipu 3Tom B 2019-2023 rr. ee BennuuHa He Mpe-
Boimana 100-300 nap. Ha murpamuu B oocienyemoii yacti OJOHEKUX MOJIeH €XKEroHO 0CTaHaBINBaIoch 90—
750 ocobeii kpoHIIHea, a Ha Bcex OnoHenknx noysix B nenoM — 150-2500 ocobeii. Ha HacTosimuii MOMEHT He
OBIIO BBIBICHO 3aBUCHMOCTH OOIIEH YNCICHHOCTH KPOHIIIHETIOB B paifoHe NCCeJOBaHNI OT MHTECHCHBHOCTH
9KCIUTyaTaluy MoJeH, 4T0, BUANMO, CBA3aHO C COXPAHEHNEM MECT, MPUTOAHBIX JUIST MUTPAlMOHHON OCTaHOBKH
U THE3/10BaHMs. B cBoO odepesib, ObIIIO OTMEUEHO CHIKEHUE YHCIEHHOCTH KPOHIITHENIOB B BECEHHHUE CE30HBI C
Oonee Terutoii moroyoii. [To-BuIMMOMY, B TaKMe CE30HBI YaCTh KPOHIIIHEIIOB YJIETaeT Jlayiblie Ha ceBep. B Oonee
XOJIOJIHBIE CE30HBI OOJIBIIIE TITUI] OCEAIOT Ha ATUX IOJISIX WIIM 3aJIePKUBAIOTCSl HA HUX Ha Tpacce Murpauuu. B
MHOT'OJIETHEM acHeKTe, 3a 25-IeTHUH 1epro], ObIJI0 3aperucTpUpOBaHO CHIDKEHHE Ha 34.4% oOrmeil uncieH-
HOCTH KpOHIITHETIOB, PErUCTpHpyeMbIX Ha OJOHENKHX MOJsX. BUauMo, HeraTMBHAs AWHAMHUKA YUCICHHOCTH
KPOHIITHETIa Ha TEPPUTOPHH HCCIIENOBaHMS Oblia 00yCIIOBIEHA HE TOIBKO MECTHBIMU (haKTOpaMu, HO W IJIO-
0aJbHBIMHU IPOLECCAMH, BBI3BIBAIOIMMHU COKPAIICHNE YHUCIEHHOCTH M3YUYEHHOHN U psAna ApyTrUX eBpOIEHCKUX
MOMYJSIIMNA. BeposiTHO, 9TH NTHIBI CTAJIKUBAIOTCA C ONPEACICHHBIMH NMPOOJeMaMu Ha MyTAIX MUIPALUH UIH
3MMOBOK, HO 9TO IPEAIONIOKEHUE TPpeOyeT NMPoBeIeH s TalIbHeH X uecsenoBanuid. Cpenu (pakTopoB MECTHO-
TO 3HAUCHNS, TOTEHIINAIILHO CIOCOOHBIX OKa3aTh HEraTHBHOE BIMSIHUE Ha YHCIEHHOCTh KPOHIIIHEIIOB, CIEIyeT
Ha3BaTh BBDKUTAHME TPOIIIOTOAHEH TPaBbl, HHTCHCH(DHUKAINIO CEIbCKOXO3IHCTBEHHBIX padOT, XUITHUIECTBO
1 OECITOKOMCTBO MTHIl YeTOBEKOM. Harmu pe3ynpraTsl IpOTHO3HPOBAHUS BOSMOXKHOCTEH JabHEHIIIETO M3Me-
HEHUS YUCJICHHOCTH y KPOHITHETOB Ha OJOHEIKUX MOJISIX CBUIETENLCTBYIOT O TOM, uTo B TeueHue 30—40 et
H3y4YaeMblil BUJ] 3/1€Ch C BBICOKOM BEPOSITHOCTBIO MOXKET MEPEUTH B pa3psi «ucuesaronuey. [l npenorsparie-
HUSI 9TOT0 HEOOXOIMMO COXPaHATh MECTa, B KOTOPBIX KPOHIIHEIBI MOTYT THE3IUTHCS, YCUIINTh PEXUM OXPaHBbI
ToJiei (3kenaTesbHO C CO3aHueM 0C000 OXPaHsIEeMbIX IPUPOIHBIX TEPPUTOPHH BEICOKOTO CTAaTyca) U IPOBOIUTH
cpean HaceleHNs IPOIaranay OXpaHbl KPOHIITHETIA ¥ CHH)KEHHS CTEIICHH €r0 aHTPOIIOT€HHOTO OECIIOKOMCTBA.

KuroueBble cjioBa: arposianamadT, MOHUTOPUHT, 0C000 OXpaHseMas HMPHUPOIHAs TCPPUTOPHUS, OXpaHse-
MBI BUJ, KYITUK
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