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Abstract

Winter occurrence of the gyrfalcon Falco rusticolus in the Russian Arctic is known mainly from scat-
tered observations and faunistic summaries, while repeated, dated records from the snow-covered
season are scarce. We compiled gyrfalcon observations from the Yamal Peninsula during November-
April 2024-2026 from field teams, railway personnel and local observers along the Obskaya—Kars-
kaya railway and parallel road corridor. Ptarmigans Lagopus spp. were counted on fixed-width vehicle
transects as an index of potential prey availability. We documented 58 gyrfalcon records involving 77
individuals; 33 records (43 individuals) occurred in November-February. Forty-eight records (67 in-
dividuals) were from 30 railway bridges between 193 and 563 km of the railway, up to 70.3°N. Thirteen
bridges yielded records on more than one occasion, and ten did so in more than one snow-covered
season, documenting recurrent use of particular bridge locations. At two bridges approximately 140-
150 km north of Erkuta, gyrfalcons were observed feeding and departing with ptarmigans. Forty-three
retained ptarmigan counts confirmed Lagopus presence in all three surveyed blocks, but no standard-
ized counts were performed in the northern bridge sector. The bridge data are presence-only and
cannot estimate abundance, detection probability, habitat preference, or individual residency. To our
knowledge, they provide the first spatially referenced, repeated series of winter and early-spring gyr-
falcon records across the northern Yamal railway corridor and show that artificial elevated structures
form recurrent observation and use sites during the snow-covered season.
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Introduction

The gyrfalcon Falco rusticolus is the largest falcon and one of the few diurnal raptors
whose distribution is primarily associated with the Arctic and subarctic regions. It
is a cold-adapted predator with a circumpolar breeding range and is widely recog-
nized as a characteristic top predator of high-latitude ecosystems (Dementiev and
Gladkov 1951; Cade 1982; Booms et al. 2020). Gyrfalcons and ptarmigan Lagopus
spp. have also been identified as important parts (focal ecosystem components) of
Arctic terrestrial biodiversity monitoring, reflecting both the conservation value of
the species and the importance of predator-prey relationships in rapidly changing
northern ecosystems (Christensen et al. 2018; Franke et al. 2020).

Despite this broad interest, the available knowledge of gyrfalcon ecology re-
mains uneven across seasons and regions. Much of the published information con-
cerns breeding distribution, territory occupancy, nest-site use, reproductive perfor-
mance, diet during the breeding season, and the relationship between gyrfalcons
and ptarmigan (Cade 1960; Poole and Bromley 1988; Barichello and Mossop 2011;
Nielsen and Cade 2017; Franke et al. 2020; Slettenhaar et al. 2025). This empha-
sis is understandable: breeding territories are relatively fixed in space, adults are
more detectable near nests, and breeding performance provides measurable demo-
graphic information. However, gyrfalcons occur at low densities, often in remote
landscapes, and field data are difficult and expensive to collect throughout the year
(Franke 2017).

The non-breeding season is much less documented. Winter field work in Arctic
and subarctic regions is constrained by short daylight, low temperatures, frequent
storms, snow cover, difficult access, and high logistical costs. As a result, winter
occurrence and seasonal movements of gyrfalcons are often inferred from limited
telemetry studies, occasional field observations, museum specimens, reports from
local observers, or broad faunistic summaries rather than from repeated, dated, and
spatially explicit records collected within a defined regional context.

Available studies show that gyrfalcons do not follow a single non-breeding
movement strategy. Some adults may remain within or near breeding territories
through winter when prey is available, whereas other birds, especially juveniles and
some birds from high-Arctic populations, may undertake long-distance movements
or seasonal migration (Nielsen and Cade 1990; McIntyre et al. 2009; Burnham and
Newton 2011; Nygard et al. 2011; Eisaguirre et al. 2016; Booms et al. 2020). This
variation has produced a widespread general expectation that many gyrfalcons, par-
ticularly from more northern populations, move southward or wander more widely
during winter. However, such a generalization is difficult to apply directly across
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the circumpolar range because the same latitude may correspond to very differ-
ent climatic conditions, snow regimes, prey availability and landscape structure in
northern North America, Greenland, Fennoscandia, and the Russian Arctic.

This problem is especially important in the Russian Arctic. Russia contains
a large part of the gyrfalcon’s circumpolar range, but winter records from many
regions remain scarce, scattered, and difficult to compare. Classical and regional
sources have often combined faunistic observations, expert opinion, collection data,
reports from people working in tundra landscapes, and occasional records accumu-
lated over long periods (Dementiev 1947; Lobkov et al. 2007; Lobkov et al. 2011;
Sorokin and Morozov 2021; Ryabitsev and Ryzhanovsky 2022). This information is
valuable, particularly in remote areas where systematic winter ornithological work
is rare. However, broad conclusions based on heterogeneous sources are hard to
evaluate quantitatively when search effort, negative observations, dates, and exact
localities are not reported consistently. Therefore, even relatively simple faunistic
records can be important when they are dated, georeferenced, and interpreted with
explicit limitations.

The Yamal Peninsula provides a useful region for documenting the winter oc-
currence of gyrfalcons in this way. It forms a long north-south Arctic landscape gra-
dient in West Siberia and includes the transition from forest-tundra and the Polar
Ural foothills in the south to open lowland tundra farther north. In southern Yamal
and adjacent areas, gyrfalcons may use natural elevated substrates such as cliffs,
trees, and nests built by other large birds. Far further north, natural elevated struc-
tures become scarce or absent, while large railway bridges of the Obskaya-Karskaya
railway form conspicuous anthropogenic structures above otherwise flat tundra
landscapes (Sokolov et al. 2017). These bridges are already known to be important
in the regional breeding ecology of gyrfalcons (Sokolov et al. 2023), but their use
by gyrfalcons outside the breeding season has remained poorly documented. Ad-
ditional recent records from the lower Sabettayakha River and the Tiutey-Sale area
indicate increased occurrence of gyrfalcon in northern Yamal during the snow-free
and fall periods, although nesting was not confirmed there (Sokolova et al. 2024).

The winter occurrence of gyrfalcons should also be considered in relation to
prey availability, especially in inland Arctic landscapes where alternative prey spe-
cies are limited and ptarmigans remain the main available prey. Ptarmigans are a
key prey group for gyrfalcons in much of the species’ range. During late winter and
early spring, when alternative avian prey species are limited and the pre-breeding
period begins, ptarmigan may be especially important for sustaining gyrfalcons in
inland Arctic landscapes (Nielsen and Cade 1990; Barichello and Mossop 2011;
Nielsen and Cade 2017). At the same time, ptarmigan abundance can vary strongly
among habitats, years, and snow conditions, and direct prey counts are rarely avail-
able for the same winter landscapes where gyrfalcons are recorded.

This study addressed three descriptive questions: (1) what spatial extent of gyr-
falcon presence can be documented during the winter and early-spring snow-cov-
ered period; (2) were records repeated at the same railway bridge locations within
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and among snow-covered seasons; and (3) what context can available ptarmigan
counts and direct prey observations provide for interpreting these records? The aim
was to establish the evidence at a spatial and temporal resolution not available from
previous regional sources, rather than to estimate gyrfalcon abundance, occupancy,
or individual residency.

Materials and methods

Study area

The study was carried out on the Yamal Peninsula, north-west Siberia, Russia, and
in the adjacent foothills of the Polar Urals (Fig. 1). Yamal is a low-relief peninsu-
la in the northwest part of the West Siberian Plain, oriented from south to north
and extending across a broad biogeographical gradient from the forest tundra and
southern tundra landscapes to the open northern lowland tundra. The landscape is
dominated by tundra vegetation, wetlands, lakes, river floodplains, and permafrost
terrain (Walker et al. 2005; von Baeckmann et al. 2024). Our observations followed
this gradient along the peninsula, from the Labytnangi-Obskaya area northward
along the Obskaya-Karskaya railway and the parallel automobile-road corridor. The
bridge-focused part of the study was restricted to the railway bridge corridor, where
bridges form conspicuous elevated structures in otherwise open low-relief tundra.

The main observation axis ran north along the Yamal Peninsula from the town
of Labytnangi in the south to the northern part of the Obskaya-Karskaya railway.
Obskaya station was treated as 0 km of the railway corridor (66.72°N). From there,
the route passed the Shchuchya River area (67.48°N; about 110 km), the Erkuta field
station area (68.21°N; about 224 km) and continued northward along the railway to
the northernmost bridge included in the study area (70.30°N; 563 km). The auto-
mobile road runs parallel to the railway from Obskaya station to the Erkuta field sta-
tion area, which allowed road-based gyrfalcon observations and ptarmigan counts.

The Erkuta field station area was treated as a separate field block because re-
peated winter and early spring routes were conducted there. These routes covered
the coastal sector to Cape Rok, the Yarono area approximately 50 km inland, and
the Enzor routes. The block represents the central part of the road access study area
and was used mainly for ptarmigan counts.

We considered the study area as a latitudinal and landscape gradient rather than
as a set of formal bioclimatic subzones. For summarizing ptarmigan observations,
we used three field blocks: (1) the automobile-road corridor from Obskaya station
toward 222 km, dominated by open lowland tundra; (2) the Erkuta field-station
block, including coastal, valley and shrub-rich tundra around Cape Rok, Yarono,
and Enzor; and (3) the rocky piedmont landscapes of the Polar Ural foothills. The
grouping reflects the geography and broad habitat context of the actual field routes,
not a formal zonal classification.
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Figure 1. Study area on the Yamal Peninsula, northwestern Siberia, Russia. The map shows
the main observation axis along the Obskaya—Karskaya railway and the parallel road cor-
ridor, and the three blocks used for the ptarmigan route counts: the road corridor from
Obskaya station to 222 km, the Erkuta field station block (red shading), and the Polar Ural
foothill block (blue shading). White circles indicate railway bridges included in the bridge-
focused part of the study; because the gyrfalcon is protected, the bridge positions are shown
schematically.
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Railway bridges were considered separately. The bridge corridor used in this
study included 43 bridges between 190 and 563 km of the Obskaya-Karskaya rail-
way. Bridges rise approximately 10-15 m above the surrounding flat tundra and
10-20 m above the river and stream channels crossed by the railway. South of about
170 km, gyrfalcons can use natural breeding or perching substrates, including nests
built by other bird species on cliffs or trees. North of this approximate limit, cliffs
and trees are absent, and railway bridges are among the few elevated structures
in the open tundra landscape. Previous information on the railway and its bridge
structures is provided in Sokolov et al. (2017) and Sokolova et al. (2025).

Gyrfalcon records

We compile all documented records of gyrfalcons obtained during the winter and
early spring snow-covered period. For the purposes of this article, ‘winter’ refers to
November-February, whereas the ‘snow covered period’ refers to November-April.
March and April were included because stable snow cover persists in the study area
during this period and because these months correspond to the transition toward
the pre-breeding period of gyrfalcons.

Gyrfalcon records came from three sources. First, the authors and field team
members recorded gyrfalcons during winter field trips along the automobile road
and in the Erkuta field station area. Second, railway staff recorded gyrfalcons ob-
served on railway bridges in a dedicated observation log. The log was coordinated
by V. F. Rudkovsky, who also made some of the bridge observations during rail trips.
Third, we used detailed reports from experienced local observers, especially M. A.
Kanev, who traveled along the winter road by car and reported bird observations
after each trip. Observers were instructed to report only birds seen well enough to
exclude Common Raven Corvus corax, the other large bird regularly encountered
on bridges during the snow-covered period.

Because the gyrfalcon is a protected species, exact bridge locations are not dis-
closed. Bridge-specific records are reported using randomized identifiers of the
form BRG-XX, which do not follow geographic order. Spatial patterns are sum-
marized only by 100-km sections of the railway corridor. Non-bridge records are
reported as broad localities or kilometer intervals.

Records made by railway staff and local observers were treated as confirmed
presence records, not as standardized absence-presence surveys. Observers logged
occurrences only; absences and the section of the corridor covered on each trip
were not recorded. Numbers of bridges, records, and individuals are therefore mini-
mum values and cannot be converted into occupancy, density, or detection rates.
Railway trips depended on work schedules, visibility, stopping opportunities, and
day length, and the absence of a record from a bridge was not interpreted as the
absence of gyrfalcons.
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Ptarmigan counts

Ptarmigans Lagopus spp. were counted from an off-road TREKOL vehicle by
A. Sokolov, N. Sokolova, I. Fufachev, and V. Osokin, or from a UAZ vehicle by
M. Kanev. Vehicle speed was approximately 30-50 km/h along the road corridor
and 20-30 km/h in the Erkuta and Polar Ural blocks; generally two observers par-
ticipated. All retained counts were made under snow-covered, precipitation-free
conditions with good visibility, and counts were avoided during snowfall, blowing
snow or other poor visibility. Three counts on 1 to 2 May 2025 were retained be-
cause snow cover persisted and characterized the early-spring period. The quantita-
tive dataset comprised 43 counts.

We used a fixed-width strip-transect route count adapted from Romanov and
Maltsev (2005). During movement along each route, all ptarmigans detected on
both sides of the route line within a 0.2 km strip (100 m on each side) were re-
corded. No distance-based detection correction was applied because perpendicular
distances to birds were not measured. The resulting values are therefore uncorrected
observed density indices, may underestimate absolute density, and should not be
interpreted as population-density estimates.

Ptarmigans were recorded as Lagopus spp. rather than identified as a species.
Both Willow Ptarmigan L. lagopus and Rock Ptarmigan L. muta occur in the region,
frequently in the same general landscapes, and reliable identification from a moving
vehicle at winter count distances was not always possible. Both species are potential
prey for gyrfalcons. The pooled genus-level index was used only to document the
occurrence and broad spatial context of potential ptarmigan prey; it does not sup-
port species-specific habitat, abundance, or prey-selection inference. The three field
blocks provide a broad habitat context, but do not substitute for verified species
identification.

The Ptarmigan density was calculated for each route as:

N=X/(Lxh),

where N is the route-level observed-density index, individuals/km? X is the
number of ptarmigans counted; L is route length, km; and 4 is strip width, km. For
each block and period, we report the number of routes, cumulative route length and
surveyed strip area, total ptarmigans, median with interquartile range, arithmetic
mean with standard error, range and effort-weighted pooled density. Because the
counts provide a descriptive faunistic context rather than a balanced temporal de-
sign, no inferential tests of temporal trends or differences among blocks were con-
ducted. Primary route-level data are provided in the supplementary dataset.

The ptarmigan counts were used only as a documented index of potential win-
ter prey occurrence in the surveyed parts of the study area. Standardized counts
were not conducted north of the Erkuta area (approximately 224 km), where most
northern bridge records of gyrfalcons were obtained. Accordingly, the route data
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cannot be used to test whether the gyrfalcon records tracked the local abundance of
ptarmigan in the northern corridor.

Results

Gyrfalcon records

During November-February 2024-2026, we documented 33 gyrfalcon records that
involved 43 observed individuals. Most of the winter records were associated with
the railway bridges of the Obskaya-Karskaya railway: 24 records involving 34 indi-
viduals. Throughout the entire snow-covered period, including March-April, the
data set included 58 records involving 77 individuals. The railway bridges accounted
for 48 records and 67 individuals on 30 bridges.

The 48 bridge records were obtained between 193 and 563 km of the railway.
Seventeen bridges yielded one record, eight yielded two records, and five yielded
three records; thus, 13 of the 30 bridges (43%) produced records on more than one
occasion. Ten bridges produced records in more than one snow-covered season. On
30 March-1 April 2024, 13 records were obtained at 12 bridges, involving 18 ob-
served individuals; on 18-20 February 2025, 12 records were obtained at 12 bridges,
involving 16 observed individuals (Table 1).

Table 1. Gyrfalcon records on the railway bridges of the Obskaya-Karskaya railway during
the snow-covered period of 2024-2026

Dates Bridge Single Records of two Total
records individuals individuals gyrfalcons
19-20 February 2024 7 3 4 11
28 February 2024 1 1 0 1
11 March 2024 7 6 1 8
30 March-1 April 2024 13 8 5 18
18-20 February 2025 12 8 4 16
4-5 March 2025 3 1 2 5
18 March 2025 1 0 1 2
22 November 2025 1 1 0 1
2-3 December 2025 3 1 2 5

Bridge records occurred in the four 100 km sections of the surveyed corridor, in-
cluding five bridges in the northernmost 500-563 km section up to 70.3°N (Table 2).
Because the section covered on each trip and negative observations were not logged,
these values are minimum counts and cannot be converted into occupancy rates,
densities, or a north-south occurrence gradient.
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Table 2. Gyrfalcon records on the railway bridges of the Obskaya-Karskaya railway by
corridor section during the snow-covered period of 2024-2026. Latitudes are approximate;
values are minimum counts because absences were not recorded

Railway section, km Approx. latitude Bridges with Records Individuals
records

190-299 68.0-68.7°N 7 12 18

300-399 68.7-69.3°N 7 8 11

400-499 69.3-69.9°N 11 19 27

500-563 69.9-70.3°N 5 9 11

Total - 30 48 67

On 20 February 2025, two gyrfalcons were observed perched and feeding on
BRG-22, and two at BRG-26; on departure from each bridge, a ptarmigan was car-
ried away. Both bridges were approximately 140-150 km north of Erkuta, within the
sector lacking standardized ptarmigan counts. These observations document ptar-
migan use as prey in that northern sector on those occasions, but do not quantify
local ptarmigan abundance.

Outside the railway bridges, 10 records of single gyrfalcons were obtained dur-
ing the snow-covered period. Five were made in Labytnangi, four along the road
corridor between approximately 80 and 120 km, and one in northern Yamal be-
yond the northern end of the railway. Nine of the 10 records were made in No-
vember-February. Some Labytnangi observations involved the pursuit or capture of
synanthropic birds, including pigeons Columba livia, magpies Pica pica and ravens
Corvus corax.

Ptarmigan counts

The ptarmigan dataset comprised 43 fixed-width route counts, 3385.9 km of routes,
and 677.18 km” of cumulative surveyed strip area. In total, 4 044 ptarmigans were
recorded, giving an effort-weighted pooled observed density index of 5.97 individu-
als/km?. Counts were available for the road corridor, the Erkuta block, and the Polar
Ural foothills, but not for the northern bridge corridor beyond approximately 224
km.

Route-level indices ranged from 0 to 191.36 individuals/km” and were strongly
right-skewed (Table 3). The ptarmigans were recorded in each of the three survey
blocks. The effort-weighted pooled indices were 1.83 individuals/km? along the
road corridor, 10.77 in the Erkuta block, and 36.20 in the Polar Ural foothills. These
values describe the retained route counts and are not interpreted as population es-
timates or temporal trends.
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Table 3. Observation density indices at the route level of ptarmigan Lagopus spp. by survey
block and period (0.2 km strip)

Block Period n  Route  Surveyed 2 Median Mean+SE  Range
length, area, 'ga [IQR] :.3 g
km km® g é 5
&
Road January- 6  480.0 96.00 40 0.14 [0.00-  0.30+0.16 0.00-0.91 0.42
corridor  February 0.55]
2025
Road March- 8 886.0 177.20 22 0.00 [0.00- 0.12+0.11 0.00-0.89 0.12
corridor  April 2025 0.02]
Road February 4 4440 88.80 52 0.45[0.00-  0.59+0.36 0.00-1.45  0.59
corridor 2026 1.03]
Road March- 6 5740 114.80 760 3.28 [0.49- 5.74+2.88 0.00-17.95 6.62
corridor  April 2026 8.58]
Road All 24 2384.0 476.80 874 0.00 [0.00- 1.65+0.84 0.00-17.95 1.83
corridor, periods 0.90]
all
Erkuta February 2 130.0 26.00 110 4.23 [2.50- 4.23+3.46 0.77-7.69  4.23
2024 5.96]
Erkuta January- 2 130.0 26.00 106 4.08 [2.81- 4.08+2.54 1.54-6.62  4.08
February 5.35]
2025
Erkuta March- 6 283.0 56.60 1441 26.44 50.07+29.32  0.00- 25.46
April 2025 [8.17- 191.36
47.16]
Erkuta February 2 130.0 26.00 25 0.96 [0.48-  0.96+0.96 0.00-1.92  0.96
2026 1.44]
Erkuta March- 2 130.0 26.00 48 1.85[0.96- 1.85+1.77 0.08-3.62 1.85
April 2026 2.73]
Erkuta, All 14 803.0 160.60 1730  4.69[0.96- 23.05+13.57 0.00- 10.77
all periods 13.46] 191.36
Polar March- 5 198.9 39.78 1440  12.65 46.65+36.13  0.00- 36.20
Ural early May [5.80- 190.24
foothills 2025 24.55]
Total All counts 43 33859 677.18 4044 0.89[0.00- 13.85+6.23  0.00- 5.97
6.21] 191.36

Note: Values are individuals/km?. The median [IQR] and mean + SE are calculated from individual

route-density values; pooled density is the total ptarmigans divided by the cumulative area of the surveyed

strip. The survey area is the cumulative route length x 0.2 km and is not a unique geographic area. The

summaries are descriptive.
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Discussion

Spatial extent of snow-covered-season records

Winter occurrence and non-breeding movements of the gyrfalcon remain much
less documented than its breeding ecology. Available telemetry and field studies
show a spectrum from local winter use of breeding regions to long-distance move-
ments, particularly among juveniles and birds from some high-Arctic populations
(MclIntyre et al. 2009; Burnham and Newton 2011; Nygard et al. 2011; Eisaguirre
et al. 2016; Booms et al. 2020). Therefore, the Yamal records should be interpreted
within this range of possible strategies rather than against a simple expectation that
all northern gyrfalcons leave the Arctic in winter.

For Yamal and adjacent regions, previous winter information consists mainly of
isolated observations, faunistic summaries, and expert interpretation (Dementiev
1947; Sorokin and Morozov 2021; Ryabitsev and Ryzhanovsky 2022). The novelty
of the present material is not the first winter record of the species on Yamal and is
not evidence that occurrence has become more frequent. To our knowledge, it is the
first dated, spatially referenced and repeated series spanning the northern railway
corridor from 193 to 563 km, including records up to 70.3°N.

The records are presence-only and do not estimate abundance, occupancy, de-
tection probability, or individual residency. Records in the four corridor sections
demonstrate spatial extent within the observed corridor, but unequal and unre-
corded effort prevents comparison among sections. The smaller number of January
records is also compatible with reduced daylight and detection opportunities and
should not be interpreted as a lower biological occurrence.

Recurrent observations at railway bridges

The concentration of observations on bridges has both methodological and eco-
logical components. Methodologically, the railway personnel traveled only along
the corridor and did not survey the surrounding tundra. Consequently, the bridge
records partly reflect the observer distribution, and the present data cannot demon-
strate preference for bridges over unmonitored tundra.

Ecologically, railway bridges are prominent elevated structures in the flat north-
ern landscape. Beyond approximately 170 km, cliffs and trees become rare or ab-
sent, whereas bridges provide potential perches, hunting posts, and resting sites
10-20 m above river channels and surrounding tundra (Sokolov et al. 2017). They
are therefore best regarded as an anthropogenic structural addition to the winter
landscape, not as a food subsidy in itself.

Repeated observations on 13 bridges, including records in more than one snow-
covered season at ten bridges, are consistent with the recurrent use of particular
structures. They do not show that the same individuals returned: a bridge could
have been used repeatedly by one bird, by a pair, or by different transient birds.
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Similarly, observations of two birds do not establish a breeding pair. Confirming
bridge preference, site fidelity, or winter residency would require standardized oft-
corridor surveys and individual identification or telemetry.

Ptarmigan occurrence and limits of prey inference

The retained route counts establish the occurrence of ptarmigans during the snow-
covered period in the road corridor, the Erkuta block, and the Polar Ural foothills.
The wide route-level range and the contrasting pooled indices show that the ob-
served ptarmigan encounter rates were heterogeneous. Because sampling was not
balanced among blocks and periods and detection was not corrected, these data
serve as a descriptive prey context rather than a test of habitat-specific abundance
or temporal change.

Most bridge records occurred north of the standardized ptarmigan routes.
Therefore, we cannot state that the gyrfalcon records tracked locally high ptarmigan
abundance or that the northern corridor supported a quantitatively adequate prey
base. The two observations at BRG-22 and BRG-26 are nevertheless direct evidence
that gyrfalcons used ptarmigans as prey approximately 140-150 km north of Erkuta
on 20 February 2025. They document prey use on those occasions, not prey abun-
dance throughout the sector or winter.

Other explanations or additional strategies remain possible. Gyrfalcons may
move through the corridor transiently, use carrion (Nielsen 2002), or exploit al-
ternative birds where available. The Labytnangi records show pursuit or capture
of pigeons, magpies, and ravens in a human-associated setting. These observations
indicate winter foraging flexibility, but the available data cannot determine whether
settlements provide an important energetic subsidy during periods of low availabil-
ity of tundra prey.

Published observations from the Sabettayakha River and autumn aerial sur-
veys also show that ptarmigans occur farther north on Yamal (Kiryakov et al. 2024;
Sokolova et al. 2025). These records support the plausibility of a northern prey base,
but cannot replace standardized winter counts in the same bridge sector.

Snow conditions and the change of Arctic ecosystems

Along the road corridor, the pooled observed density of ptarmigans index was 0.12
individuals/km? in March-April 2025 and 6.62 individuals/km?® in March-April
2026, more than a fifty-fold difference between the same seasonal period in consec-
utive years. This contrast is descriptive and may reflect abundance, aggregation, de-
tectability, or their combination. Winter snow regimes are a plausible contributor:
rain-on-snow and ice-crust events have strongly affected Yamal tundra ecosystems
(Sokolov et al. 2016), and snow conditions can influence gyrfalcon feeding behavior
and breeding performance through access to ptarmigans (Slettenhaar et al. 2025).
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We did not measure route-specific snow conditions and therefore cannot attribute
the observed contrast or gyrfalcon occurrence to any particular snow process.

The main contribution of this study is a structured evidence base for a season
and region that have been poorly documented. Future work should combine stand-
ardized bridge and off-corridor surveys, recorded search effort and absences, winter
ptarmigan counts north of Erkuta, and individual marking or telemetry. Such data
would allow tests of whether the pattern reflects local winter residency, recurrent
use by different birds, seasonal movements, or a combination of these processes.

Conclusion

This study documents the presence of gyrfalcon during the winter and the snow
covered period of early spring of 2024-2026 along a wide Yamal gradient, includ-
ing the Obskaya-Karskaya railway corridor from 193 to 563 km and records up
to 70.3°N. To our knowledge, it provides the first dated, spatially referenced, and
repeated series at this resolution for northern Yamal.

Most records were obtained at railway bridges, and repeated observations at
particular bridges are consistent with recurrent use of these artificial elevated struc-
tures as perches, hunting posts, or resting sites. However, the distribution of ob-
servers was concentrated along the railway, and the records do not establish bridge
preference, local abundance, individual site fidelity, or year-round residency.

Ptarmigans occurred in the three surveyed southern and central blocks, and
direct observations on two northern bridges documented ptarmigan use as prey
approximately 140-150 km north of Erkuta. Ptarmigan abundance in the north-
ern bridge sector remains unmeasured, and carrion, alternative prey, and transient
movements cannot be excluded. Standardized winter surveys and individual track-
ing are needed to resolve these alternatives.
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