. Ornis Hungarica 2022. 30(1): 80-96.
s scien d O DO%: 10.2478/0orhu-2022-0006
The current status of Chukar (Alectoris
chukar J. E. Gray, 1830) in Armenia

Karen AGHABABYAN'", Nicholas J. AEBISCHER? & Sevak BALOYAN?

Received: February 15, 2022 — Revised: May 03, 2022 — Accepted: May 04, 2022

Aghababyan, K., Aebischer, N. J. & Baloyan, S. 2022. The current status of Chukar (A4/ectoris
chukar J. E. Gray, 1830) in Armenia. — Ornis Hungarica 30(1): 80-96. DOI: 10.2478/
orhu-2022-0006

Abstract The Chukar Alectoris chukar is one of the most popular game birds of Armenia, but there is no
governmental monitoring programme for that exploited species. We carried out national surveys in 20032019
and estimate the current occupied range of the Chukar in Armenia as 5,082 km? (17% of the country). In 2019,
we estimate Chukar population size at 12,472 breeding pairs (95% CL: 10,266-14,677). Its population trend
shows a moderate decline underlying strong annual fluctuations. In Armenia, the Chukar occurs on 20 public
hunting lands covering 2,414 km? in total. Its abundance on these public hunting lands is estimated to 5,558
breeding pairs in 2019 (95% CL: 3,656-7,460). Surveys of the seven Hunters’ Unions of Armenia found that
there are 10,000 to 20,000 active hunters. The number of hunting permits issued annually increased ten-fold
between 2016 and 2019, exceeding the capacity of the public hunting lands in 2019. A hunter survey found that
each Chukar hunter shot on average (£ SD) 5.88+3.05 birds in the 2018/19 season, which extrapolates to 17,052—
34,104 shot specimens of Chukar (at least 46% of autumn numbers). Current hunting management practice is
thus unsustainable and we provide recommendations for sustainable approaches that should replace it urgently.

Keywords: game birds, distribution, population, hunting, management

Osszefoglalas Bar a csukar (Alectoris chukar) Orményorszag egyik legismertebb vadaszhaté madarfaja, jelen-
leg nincs allami allomany-felmérési protokoll erre a fajra. Orszagos felméréseket végeztiink 20032019 ko-
z0tt, ami alapjan 5082 km?-re (az orszag 17%-ara) becsiiltiik a csukar jelenlegi elterjedési teriiletét. 2019-ben a
faj ormény allomanyanak méretét 12 472 koltSparra becsiiltiik (95% CL: 10 266—14 677). A faj allomanyten-
denciaja mérsékelt csokkenést mutat, erds éves ingadozassal. Orményorszagban a csukéar 20 allami vadéaszte-
riileten fordul el6, Gsszesen 2414 km?-en. Egyedszamat ezeken a vadaszteriileteken 2019-ben 5 558 koltépar-
ra becsiiltiik (95% CL: 3 656-7 460). A hét 6rmény vadaszszovetség felmérései szerint 10 000-20 000 aktiv
vadasz keriilt regisztralasra. Az évente kiadott vadaszati engedélyek szama 20162019 kozott a tizszeresére
nétt, meghaladva a 2019-es kozeéli vadaszteriiletek kapacitasat. Egy vadaszati kutatds megallapitotta, hogy
egy csukarvadasz atlagosan (+ SD) 5,88+3,05 madarat 16tt ki a 2018/2019-es idészakban, ami alapjan a valos
szam 17 052-34 104 kdzott mozog az extrapolacid alapjan, ami az 6szi szamok legalabb 46%-a. A jelenlegi va-
daszati gyakorlat ezért fenntarthatatlan, és igy javaslatokat tesziink olyan fenntarthaté megkézelitésekre, ame-
lyek ezt siirgésen felvaltjak.

Kulesszavak: vadaszhato madarfaj, elterjedés, populacio, vadaszat, allomanykezelés
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Introduction

Armenia is a relatively small (29,743 km?), landlocked mountainous country situated
in South Caucasus between the Black and Caspian Seas, within the Western Palearctic.
Elevation varies from 375 to 4,090 m above sea level, determining a variety of climatic
conditions and thus creating many different landscapes, including semi-desert, juniper
woodland, deciduous forest, mountain steppe, and a sub-alpine zone. Much of the terrain is
steep, often containing rocky outcrops (Aghababyan et al. 2015). Among such a variety of
landscapes, the Chukar Alectoris chukar inhabits quite a large range including semi-deserts,
juniper woodlands, and arid mountain steppes from 400 to about 2,000 m above sea level
(Adamian & Klem 1999). The Chukar is the only Alectoris partridge species in Armenia,
which is inhabited by the subspecies 4. c. kurdestanica (Cramp & Perrins 1977, Collar
2019, Christensen 2020). The species is classified as Least Concern in the [UCN Global
Red List owing to its extremely large range and apparently stable population trend (BirdLife
International 2019). It was, however, considered Near Threatened in Europe because of
moderately rapid population declines in its European breeding range (BirdLife International
2015). The latest [IUCN European Red List assessment revised it to Least Concern (BirdLife
International 2021), and put the Armenian Chukar population at 3,600—5,200 pairs in 2013—
2018, down from 5,000-12,000 in 2002-2012 (BirdLife International 2015) and from
6,500-14,000 in 1997-2002 (BirdLife International 2004). These estimates were based on
expert opinion rather than systematic surveys.

In Armenia, the species is a game bird for which the hunting season (usually between
September and January), daily bag limit (typically two birds per person per day) and number
of permits are set annually (Ministry of Nature Protection 2016, 2017, 2018, Ministry of
Environment 2019). There is, however, no government monitoring scheme providing a
scientific basis for these decisions. In such a situation, it is possible that the number of
hunting permits sold could exceed the number that allow hunting to be sustainable.

Separately, within the context of a Europe-wide initiative to monitor bird populations
using skilled volunteers, we have regularly and systematically collected data on Chukar
abundance across Armenia since 2003. We hereby seek to provide a scientifically rigorous
assessment of the species’ distribution, population size and trends in Armenia, identify
threats, and analyse existing management practices. Such information will provide a basis
for future hunting management and be crucial in informing a review of the procedure for
issuing shooting permits.

Material and Methods

Chukar data collection

Early Chukar observations in Armenia recorded in the literature were collated and
summarized in Adamian and Klem (1999). Systematic data collection on the Chukar started
in 2003 using volunteer birdwatchers and professional ornithologists. The standard European
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Monitoring Grid with a 10x10 km mesh was applied to Armenia, dividing the territory of
the republic into 374 squares. The counted squares were of two kinds: “systematic” ones
that, once counting started on them, were systematically counted every subsequent year,
and “opportunistic” ones, where counts were carried out when the opportunity arose. In
total, in the period of 2003-2019, 325 squares were visited at least once during that period,
including 147 squares with systematic data collection (Figure 1). The remaining 49 squares
were not visited because four covered the waters of Lake Sevan, and the other 45 overlapped
the country’s international border in militarily sensitive areas with restricted access; such
squares covered an Armenian land area of 162 km?, representing only 0.5% of the total
area of Armenia. The surveyed squares relevant to Chukar are summarized in Table 1. The
initial survey in 2003 comprised 38 systematic and 16 opportunistic squares; by 2019,
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Figure 1. Squares (on a 10x10-km grid) surveyed for Chukars in Armenia either systematically (annually
after first count) or opportunistically (at least in one year) over the period 2003-2019.

1.dbra A 2003-2019-es idészakban szisztematikusan (évente az elsé szamlalas utan) vagy opportu-
nista médon (legaldbb egy éven beliil) 6rményorszagi csukarokra felmért négyzetek (10x10
km-es négyzetekben)
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Table 1. Number and type of squares surveyed in Armenia each year in the period 2003-2019,
according to whether or not Chukars were recorded
1. tdbldzat A felmért négyzetek szama és tipusa Orményorszagban 2003-2019 kézott

Chukars [ 3 (3| 8(8(S (8|3 (2|c|d|2|F|L(2|=|2|2
Surveytype | corded | S| |2 2| 2|22 |R|2|R(ZRRIZ|RIT]
Systematic Yes 38138 |38|41|41(45|45|45(45|45|51 (58|59 | 59| 59| 59| 59
Systematic No 3434|3440 |40 |46 |46 |46 |46 | 46 | 48 | 48 | 54 | 54| 54| 54| 54

Opportunistic Yes 16 | 14|18 | 17120 (23|25 |28 (26|22|24|32|38| 41| 41| 39| 41
Opportunistic No 20 (181721 |30(32(22|29|33|30(25|36|45| 42| 51| 32| 38
Total surveyed 54152 |56(58|61|68|70(73|71|67|75|90|97|100|100f 98|100

21 of the squares surveyed opportunistically in earlier years had been integrated into the
systematic component, and a further 41 squares had been surveyed opportunistically, giving
100 squares surveyed in total.

In each square, data on Chukars were obtained from two different sources: (1) incidental
observations and (2) standardized counts (data collected according to standard methodology).
Both types of data may be used to create species distribution maps, and data collected by the
second method may be used for estimating population densities and trends.

1. Incidental observations were provided by birdwatchers and accepted as long as they
conformed to minimum data requirements: accurate species identification, observation date,
geographical coordinates, name of nearest locality (human settlement, mountain, historical
site, etc.), breeding code (based on the bird’s behaviour, indicating how likely the bird is
breeding in the surveyed area — Voiisek et al. 2008), observer name and contact details. The
observations often have additional information, e.g. time, observation duration, number of
people in the group, etc. Since it was not always possible to record the precise geographical
coordinates on the spot, the information was sometimes provided at the level of the 10x10-
km square. Most of the data was accumulated in the platform Observation.org, however, data
from iNaturalist, eBird, and GBIF were also considered in cases where the identification of
the species was supported by photos or voice recordings.

2. Standardized spring counts (counts done following a predefined standard protocol)
can be conducted by both ornithologists and skilled birdwatchers. Counts were carried out
during a fixed period of 1 or 2 hours, when an observer slowly walked along a transect
route counting all the birds within 100 m either side of the transect (hence in a strip 200
m wide). As far as possible, surveys were done at the time of the day when birds were
most active (as a rule, early morning) in favorable weather conditions, such as absence
of rain and weak wind (below Beaufort Force 3). The best season for Chukar counts was
considered to be the period between 1 April and 20 May. Nevertheless, data collected in
March and in June were used as well. The standardized counts required more detailed
data collection than incidental observations: number of individuals observed or heard,
observation date, geographical coordinates of the beginning and end of the route, type
of habitat (semi-desert, juniper woodland, mountain steppe, lower subalpine zone, semi-
urban), start and end times of the count, individual-specific breeding codes, observer
name and contact details. The number of routes in one 10x10 km square varied from one
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to three, depending on how many habitat types were present in a square. Each route was
dedicated to one type of habitat only. We tried to keep the same routes for the standardized
counts and to survey them every year, whenever possible. However, in the period 2013—
2017, when the number of volunteer counters increased thanks to the fieldwork required
for the European Breeding Bird Atlas 2 (Zbiden et al. 2020), many new standardized
counts were created from atlas routes. All data were collated at the end of each counting
season, entered into a database and checked.

Hunting data collection

To gather information on hunting pressure on the Chukar, we conducted surveys of the
heads of seven Hunters’ Unions and their hunter members (keeping the hunters’ survey
confidential to reduce the risk of false reporting). We tried to keep the numbers per
Hunters’ Union roughly equal (maximum difference was 10 hunters). The survey was
conducted in spring 2019, after the end of the 2018-2019 hunting season, by sending
out over 800 questionnaires to randomly selected hunters. A total of 486 responses were
received to the mailing, and a further 14 responses obtained following personal requests,
giving a total of 500. The following questions were included in the questionnaire: (1)
Do you hunt? (2) Do you ever hunt Chukar? (3) How often do you hunt Chukar (almost
every year; not frequently; rarely)? (4) How many Chukars do you hunt annually? As the
Chukar is the only 4lectoris species in Armenia, and the only other partridge species is
the very different Grey Partridge Perdix perdix, there was little risk of hunters confusing
Chukars with another species.

We also interviewed staff at the State Inspectorate for Nature Protection and Mineral
Resources. These interviews were conducted with eight inspectors from Ararat, Armavir,
Vayots Dzor, and Syunik Provinces and were less structured. The main questions that were
relevant here were related to the ability of the inspectors to monitor the number of shot birds,
to detect poaching outside the legal hunting season, and to detect poaching in protected
areas.

Data analysis

Chukar distributional range was determined at the 10x10-km square level. A given square
was deemed occupied if the species had been recorded in any one of the 17 years 2003-2019
through incidental observation or standardized count. To compare the change in distribution
from before 2003 with that during 2003-2017, we also digitized all the previous records
summarized in Adamian and Klem (1999). Mapping was implemented using the software
package ArcGIS 10.0 (Environmental Systems Research Institute, Inc.).

Chukar density was estimated for each transect route by dividing the recorded number
by the area surveyed, obtained as the transect length multiplied by the strip width of
200 m (Bart 2005). With a single distance band within which birds were recorded, we
were unable to correct for detectability, so the density estimates that we obtained were
minimum estimates. The density values were then averaged across transects, overall
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and by habitat type. We compared the rates of change between habitats using analysis
of covariance applied to log-transformed density, using year as covariate and habitat as
factor. The total size of the Armenian Chukar breeding population (pairs) in each of the
years 2003-2019 was estimated using post-stratification by habitat type (Lehtonen &
Pahkinen 2004): it was calculated as half of the sum of the number estimated in each
habitat type, obtained by multiplying the habitat-specific density by the area of habitat
within the occupied range. The annual estimates were averaged over the periods 2003—
2012 and 2013-2018 for comparison with BirdLife International (2015, 2021) values. For
the most recent estimates in 2018 and 2019, we calculated 95% confidence limits as total
size = 1.96 SE, where SE (standard error) was the square root of the sum of the squared
SEs of the habitat-specific numbers, themselves obtained by multiplying the SE of the
habitat-specific densities by the habitat-specific areas. A similar calculation, restricted to
the public hunting lands within the occupied range, provided estimates of the number of
Chukar pairs on public hunting lands. The same was done for non-hunted lands. In the
absence of data on the age of hunted birds, the number of Chukars present in the autumn
was approximated as three times the number of pairs, using a standard approach from
French hunters based on the average ratio of young birds to adult females for the closely
related Red-legged Partridge (Pasquet 2006). The approximation was carried out for 2018
(corresponding to the start of the 2018/2019 hunting season, which was the season before
the hunter survey and hence most suitable for comparison with the hunting bag estimated
from the survey) and 2019 (for comparison with the number of 2019 hunting licenses).

To calculate population trends, we used transects with multi-year data series and
processed the data (density values per transect and year) using TRIM 3.54 software (Van
Strien et al. 2004). In total, there were 1,062 data values analysed, and their number
increased from 44 in 2003 to 82 starting from 2015, resulting in 332 missing counts in
the whole period 2003-2019. We calculated a population index using log-linear Poisson
regression, and applying a time effect model; the indices are calculated relative to 2003,
which is given a value of 100. TRIM also provides an estimate of overall trend in the form
of the average annual rate of change » and its standard error SE(r) across the full span of
years (Pannekoek & van Strien 2005). To assess the importance of the trend, van Strien
et al. (2001) recommended considering both its magnitude and statistical significance
according to five categories: substantial decline or increase (confidence interval lies below
-20% or above 20% respectively in a 20-year period), non-substantial decline or increase
(confidence interval lies above -20% or below 20% respectively and excludes zero),
decline or increase (confidence interval includes -20% or 20% respectively and excludes
zero), stable (confidence interval lies above -20%, below 20% and includes zero) and
poorly known (confidence interval includes both zero and one or both of -20% and 20%).
The annual rate of change was converted to a 20-year change p by calculating p = r'?, with
standard error SE(p) = SE(r) (19 r'*) and 95% confidence interval p + 1.96 SE(p) (Hensler
1985, van Strien et al. 2001).
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Results

Chukar distribution, population size and trend in Armenia

During the surveys of 2003-2019, the Chukar was recorded in relatively large areas of
the Central, Southern, South-eastern and North-eastern regions of the country (Figure 2).
The species was recorded at elevations ranging from 400 to 2,500 m above sea level. The
habitats occupied by Chukar included semi-deserts (1,684 km?), juniper woodlands (1,065
km?), mountain steppes (2,233 km?), lower parts of the subalpine zone (100 km?), and semi-
urban areas (124 km?). Its presence was typically associated with rocky slopes and cliff
formations (Figure 3). The total area occupied by Chukars in Armenia is estimated at 5,206
km?, representing 17% of the country.
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Figure 2. Distribution of the Chukar in Armenia based on a 10x10-km square grid, before and after 2003
2.dbra A csukérok elosztasa Orményorszagban 10x10 km-es négyzetekben, 2003 el6tt és utan
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Figure 3. Typical habitat of the Chukar in the Urts mountains of Armenia (Photo by K. Aghababyan)
3.dbra A csukar tipikus él6helye Orményorszag Urts-hegységében (Foté: K. Aghababyan)

The average density of the species during 2003—-2019 varied by habitat, being highest
in juniper woodlands and the upper zone of semi-deserts (7Table 2). However, the average
rate of change in density over time differed between habitat types (F, (= 6.11, P <0.001).
In juniper woodlands, the rate did not differ significantly from zero (-1.06%, SE = 1.12,
t,s=0.95, P = 0.358); it was negative in mountain steppes (-2.76%, SE = 0.95, t ; = 2.86,

>

P =0.012) and semi-deserts (-3.22%, SE = 1.04, t , = 3.05, P = 0.008), and irslcreased
in the lower subalpine zone (3.07%, SE = 0.88, t , = 3.54, P = 0.003). For the BirdLife
International (2015) period 2002-2012, we estimated an average breeding population
size of 20,077 pairs (range 13,816-26,119). For the BirdLife International (2021) period
2013-2018, the estimate was 17,278 pairs (range 14,530-20,823). For 2019, the size of
the Armenian Chukar breeding population was estimated at 12,472 pairs (95% confidence
limits 10,266 to 14,677 pairs).

The TRIM model fitted well (goodness of fit: ¥> = 679.19, df = 1296, P > 0.999). From
2003 to 2019, the average annual change in the population index calculated by TRIM was
-1.41% (SE = 0.24), significantly different from zero (z = 5.88, P < 0.001). Over 20 years,
this equates to a 23.6% decrease (confidence interval -30.6 to -16.7%), qualifying as a
decline (Figure 4). The trend shows strong fluctuations over time (Figure 4).
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Figure 4. Annual TRIM index (relative to 2003, which is standardized to 100) of Chukar abundance in
Armenia during 2003-2019.The black line is the best-fitting curve with a constant rate of
change of -1.41% (SE = 0.24) per annum

4.dbra A csukdr abundanciajanak éves TRIM indexe (2003-hoz viszonyitva, amely 100-ra van szab-
vanyositva) Orményorszagban 2003-2019 kozott. A fekete vonal az évi véltozasi ratat mu-
tatja (-1,41%, SE = 0,24)

Chukars on hunted and non-hunted areas

In Armenia, Chukars are present on 20 public hunting lands with a total area of 2,414 km?.
Based on areas within them of semi-desert (1,052 km?), juniper woodland (80 km?), mountain
steppe (1,254 km?), and subalpine habitats (28 km?), the total number of breeding pairs of the
species within the public hunting lands is estimated at 8,213 (95% confidence limits 6,082 to
10,343) in 2018 (Table 3). Likewise, the total number of breeding Chukar pairs on non-hunted
lands in 2018 is estimated at 9,444 (95% confidence limits 7,664—11,224) (Table 3).

Despite apparent differences in density within habitats between hunted and non-hunted
areas (Table 3), there was no detectable interaction between habitat and hunted status (F,
=1.25,P=10.297), and no significant difference in overall density between hunted and non-
hunted areas in 2018 (F, ;, = 0.03, P = 0.870) or 2019 (F = 0.29, P=0.591).

Over the period 20032019, the average annual rate of change in overall Chukar density
on hunted areas was negative (-3.44%, SE = 0.77, t , = 4.47, P < 0.001). On non-hunted
areas, it did not differ significantly from zero (-1.00%, SE = 0.89, t ;= 1.12, P = 0.280). The
two rates differed significantly (F 50— 4.30, P=10.047). In order to 2018 and 2019 densities
to be similar on hunted and non-hunted areas, the starting density on hunted areas needed to
be higher than on non-hunted ones, and in fact in the first three years (2003—2005) density
averaged 10.74 on hunted areas versus 7.99 on non-hunted areas.
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Chukar hunting management

According to the seven Hunters’ Unions of Armenia, there are over 50,000 hunters in the
country. However, the number of active hunters is reckoned by the Hunters’ Unions to lie
between 10,000 and 20,000 people. The number of hunting permits issued annually (one
permit per Chukar allowed to be shot) increased ten-fold between 2016 and 2019 (Table 4).
The table also shows that survey data was used for decision making only in 2017 for the
hunting season 2017-2018.

Out of the 500 hunters surveyed in 2019, 146 (29%) of them responded that they hunt
Chukar annually. Among those 146 hunters, the number of Chukars shot per person per
annum varied from 1 to 15, with an average (+ SD) of 5.88+3.05 birds. Extrapolation of
that number to a total of 10,000 active hunters, of which 2,900 shoot Chukars, results in
an estimated 17,052 Chukars shot per year (95% confidence limits 14,342-19,762), while
in case of 20,000 active hunters, the estimate is 34,104 (95% confidence limits 28,685—
39,523) Chukars shot per year. These compare with a rough population estimate of 24,639
(95% confidence limits 18,246-31,029) Chukars present in hunted areas in autumn 2018,
implying a harvest rate between 46% and 100%. The 19,534 Chukar hunting permits issued
in 2018 (Table 4) represented 79% of the autumn population size. The number of 30,006
permits issued in 2019 was nearly double an estimated 2019 autumn population size in
hunted areas of 16,674 birds.

Interviews with the heads of seven Hunters’ Unions established that the hunters obtain
hunting permits based on two recommendations from existing hunters and a face-to-
face interview. The questions asked at the interview cover weapon safety but do not
assess knowledge on game bird species identification, which public lands are open to
hunting, which species are Red-listed, which hunting methods are allowed and which
ones prohibited, daily bag limits, cases of poaching and the punishments meted out for
infractions.

Table4.  Hunting permits issued for Chukar in the hunting seasons of 2016-2019 in Armenia. NA
= Not available

4. tdbldzat Az Orményorszagban csukarra kiadott vadaszati engedélyek szama a 2016-2019-es va-
daszati szezonban. (NA = nincs adat)

. Numbgr Count of adult Chukar
Hunting | of hunting |~ . . o . | Year of
. individuals in public Comments
season | permits for . count
hunting lands
Chukar
2016-2017 3,040 NA Number. of permits fixed without a
population count
Count data provided by TSE NGO,
2017-2018 2,860 27,610 2017 |used to determine number of
permits
2018-2019 19,534 NA Same cc.>unt data usgd asin 2017,
calculation method is unknown
Number of permits fixed without
2019-2020 30,006 NA considering the 2017 count
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The interview with the State Inspectorate body established that during the last four years
there were over 100 cases of poaching of Chukars, defined as hunting during the closed season
or away from public hunting lands. In the same period the Inspectorate stated that there were
no recorded cases of hunters exceeding daily bag limits. However, the Inspectorate pointed
out that the absence of such records is probably because the number of inspections is very
low, owing to understaffing within the Inspectorate body and a lack of financial resources
allocated for the inspection process. The Inspectorate also noted an absence of cooperation
between the Inspectorate and the Hunters’ Unions, in contrast to the situation that prevailed
in Soviet times (before independence in 1991), when such cooperation was very efficient
and hunters volunteered for the inspection process, keeping poaching at a low level.

Discussion

Chukar population status

Adamian and Klem (1999) summarise the historical distribution of the Chukar in Armenia,
and state that the species is found in the Central and Southern regions. It does not mention
the elevation range, but does note that it inhabits semi-deserts, juniper thickets, and arid
mountain steppes. By comparison with the results of our surveys, it therefore appears that
since 1995 the Chukar has expanded its latitudinal distribution, occupying the north-eastern
regions of the country, as well as its vertical range as it has colonised the lower subalpine
zone. Such an altitudinal shift may be related to climate change, which has been documented
in Armenia (Ministry of Nature Protection 2015).

Our estimate of 20,077 pairs (range 13,816-26,119) for 2013-2018 is more than twice
as high as the BirdLife International (2015) estimate of 5,000-12,000 pairs. Likewise, our
estimate of 17,278 pairs (range 14,530-20,823)) for 20132018 is four times higher than the
BirdLife International (2021) estimate of 3,600—-5,200 pairs. This is good news for the status
of the Chukar in Armenia as it is more abundant than previously believed. The fluctuations
in annual Chukar abundance that we have observed could be related to several possible
reasons: variations in hunting pressure (Besnard et a/. 2010, Mustin ef al. 2011), outbreaks
of disease, such as the ones detected in Red-Legged Partridge Alectoris rufa (Millan 2009),
weather (Guzman et al. 2020) and changes in food availability for adults or young (e.g.
Norman 2008, Potts 2012). Our results suggest indirectly that hunting pressure may be
influencing density in that in the two habitat zones that are predominantly non-hunted,
juniper woodlands (8% hunted from 7able 3) and the lower subalpine zone (28% hunted),
the average annual rate of change over 2003-2019 either does not differ significantly from
zero or is increasing, whereas significant declines were observed for mountain steppe (56%
hunted) and semi-desert (62% hunted). At the level of the whole country, the long-term
average annual population change of -1.4% per annum has resulted as classifying the trend
as a decline.

The conservation status of the Chukar was not evaluated for the latest edition of the Red
Book of Animals of Armenia, as it was considered a common game bird (Aghasyan &
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Kalashyan 2010). Under IUCN Red List guidelines, the time period over which to assess
population change is three generation lengths, which in the case of the Chukar is 11.7 years
(from the BirdLife global assessments at http://datazone.birdlife.org). This translates into a
decline of 14%, well below the threshold of 30% needed to qualify under Red List criterion
Taking into consideration its distributional range and population size, the species does not
meet the requirements under Red List criteria B, C or D and should be considered as Least
Concern (IUCN Standards and Petitions Committee 2019) in Armenia. Nevertheless, the
slow long-term population decline should be viewed as a warning signal, indicating the need
for continued monitoring and precautionary measures.

Hunting management

Many of the possible causes of the long-term decline of the Chukar population are ones
linked to fluctuations in the natural environment, which are difficult to counteract. However,
hunting is a human activity under state control, so this is one area where it is possible
to ensure sustainability by improving the way in which hunting is managed. Our data
imply a harvest rate in 2018 between 46% and 100%, which is unsustainably high. We
draw attention to several management issues that are currently deficient and need to be
addressed. First, the lack of game bird monitoring, which leads to uninformed decision-
making when deciding how many individual birds may be hunted each year. This is mostly
the result of a lack of targeted financial resources and a lack of cooperation between the
Ministry of Environment, the Hunters’ Unions and the NGOs which are able to organize
volunteer-based bird monitoring. Second, there are few checks in the field on the number
of shot specimens, meaning that hunters are able to shoot more birds than is decreed in
their hunting permits without being caught. Again, the causes are a lack of finances and
inadequate cooperation with the Hunters’ Unions. In turn, the lack of financial resources
exists mainly because the prices paid for the hunting permits are not directly targeted at
species monitoring and in-field hunting inspections. Instead, the Department for licenses,
permits and compliances (responsible for monitoring) and the State Inspectorate Body
(responsible for control) receive an annual budget from the State, which is not enough for
proper implementation of game bird monitoring and hunting inspections (State Inspectorate,
personal communication).

It could be thought that an alternative to the hunting of wild Chukars is the establishment
of game farms where the indigenous Chukars are bred in captivity and, starting from
the second generation, are released for shooting. Currently, Armenian law significantly
complicates obtaining the necessary licenses for such business (“Zinvors” Hunters’ Union,
personal communication). In fact, this is likely to be a blessing in disguise, because there are
many reports of negative effects of released game birds on wild populations (e.g. reviews
in Sokos et al. 2008, Mustin ef al. 2011). Releasing reared Chukars for shooting in Armenia
will inevitably increase the hunting pressure on wild Chukars (cf. Potts 1986, Watson et
al. 2007, Sokos et al. 2008, Mustin et al. 2011), as well as increasing the risks to wild
birds of disease transmission and genetic contamination by increasingly domesticated and
maladapted captive-bred birds of potentially dubious genetic stock (Blanco-Aguilar et al.
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2008, Barbanera et al. 2009, 2010, Mustin ef al. 2011). Moreover, hunters themselves rate
wild birds much more highly as quarry than released captive-reared birds (e.g. Delibes-
Mateos et al. 2014).

Recommendations

As part of a programme to halt the decline in the Armenian Chukar population, we recommend
starting with improving the management and control of hunting. In particular, we suggest the
following: (1) set up annual monitoring of the Chukar on public hunting lands (along with
other game bird species), which should include counts of adult birds and their offspring; (2)
develop a mechanism to base decisions concerning the annual number of hunting permits
on the monitoring data; (3) develop alternative mechanisms for allocating the funds which
are generated from the sale of hunting permits, targeting the revenue towards monitoring
the populations of the Chukar and other game species, and towards better control of hunting
and poaching on the ground; (4) develop a new State exam for obtaining a hunting licence
aimed at having better educated and more responsible hunters; (5) strengthen the current
legislation that makes it difficult to allow the releasing of captive-bred Chukars for shooting;
(6) consider implementing winter feeding of Chukars (and probably other game birds) on
public hunting lands to decrease their mortality during harsh winters. Further elements of
the programme should be to study the reasons for annual changes in breeding success, and
find out more about the epidemiology of Chukar diseases to better understand the causes of
the short-term population fluctuations.
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