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Abstract
Long-tailed Ducks (Clangula hyemalis) nest in tundra habitats and are marine birds outside of the breeding season. These sea 
ducks are subject to negative impacts and threats throughout their annual cycle, and the population wintering in the Baltic 
Sea has declined dramatically in recent decades. To understand their life history and the drivers of population decreases, the 
ecology of Long-tailed Ducks needs to be understood in their breeding and wintering habitats. Most of the birds wintering in 
the Baltic Sea breed in northern Russia. Here, we reviewed the Russian literature on the Long-tailed Duck in the Asian part 
of the Russian breeding range (from Yamal to North East), with respect to their distribution, density, breeding and feeding 
biology. We summarized information from 74 Russian sources, with a strong representation of field surveys and ecologi-
cal studies in the 1970s and 1980s. The data show a comparable overall breeding biology and timing within the area and 
compared to the European part of the breeding range. Considerable differences in the densities between sites and years were 
observed, but the underlying drivers of these differences are not yet understood. Overall, the proportions of non-breeding 
birds were high in most reports, but further studies are needed to understand the potential impact of changes in the breeding 
habitat on population trends. The data summarized here provide a comprehensive database for carrying out repeat surveys 
and ecological studies to improve understanding of population trends and their underlying ecological basis.
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Introduction

The circumpolar distributed Long-tailed Duck (Clangula 
hyemalis, hereafter abbreviated LTD) breeds in tundra habi-
tats and winters primarily along the sub-Arctic and temper-
ate coastlines, as well as in the Great Lakes region of North 

America. Like most sea ducks (tribe Mergini), LTD are sub-
ject to anthropogenic threats throughout their annual cycle. 
The population of sea ducks wintering in the Baltic Sea 
has declined by about 60% between 1994 and 2009 (Skov 
et al. 2011). For LTD, the decline was 65% from 4.3 to 1.5 
Million birds, resulting in the re-classification as a globally 
threatened (vulnerable) species by the International Union 
for Conservation of Nature (IUCN) in 2012 (BirdLife Inter-
national 2017). The North American sea duck population 
has also suffered substantial losses (Flint 2013) and LTD are 
listed on the 2014 State of the Birds Report as a Common 
Bird in Steep Decline (NABCI 2014).

Most sea ducks, including LTD, spend the majority of 
their annual cycle at sea, where they are difficult to study. 
Moreover, LTD breed in low densities in areas that are noto-
riously hard to access. Consequently, our understanding of 
the threats and reasons for decline in the Arctic breeding 
grounds has substantial gaps, which are aggravated by a lan-
guage barrier preventing access to information published in 
Russian. According to our current knowledge, one of the 
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main reasons for LTD’s decline is a reduced reproductive 
rate since 1994 (Hearn et al. 2015).

While there is a known flyway affiliation of European 
LTD, who predominantly winter in the Baltic Sea, not much 
is known about the transition area and wintering places east 
of the Ural Mountains. This Asian LTD population inhabits 
a vast and remote habitat, with difficult weather conditions 
in areas far from the influence of the Gulf Stream. Further-
more, it is possible that differences in ecology exist between 
Asian and European LTD, although genetic differences are 
limited (Wilson et al. 2016). Additionally, practical consid-
erations including access to local literature sources by the 
authors and complexity of the already large manuscripts 
made it necessary to write two separate reviews. The aim of 
this literature review (Part 1) is to give an overview of the 
currently available information about LTD breeding in the 
Asian part of the Russian Arctic (Novaya Zemlya to Chu-
kotka Peninsula).

This review will be complemented by a Russian litera-
ture review on LTD for the European part of Russia (Part 
2, Loshchagina et al. 2019). Part 2 concludes that despite 
recent population declines, LTD remains the most numerous 
sea duck species in the European Russian Arctic, but knowl-
edge gaps remain in areas of breeding population trends, 
foraging ecology and anthropogenic impact assessment. 
Nevertheless, the two parts will form a complete review of 
the Russian literature on LTD to date.

Methods

We collected the literature for this review from different 
sources. First, we searched the Russian scientific database 
(https ://eLibr ary.ru) for papers with the terms ‘Long-tailed 
Duck’ and ‘Clangula hyemalis’. We also used several mon-
ographs and references within for sources of data (Isakov 
1952; Portenko 1972; Danilov et al. 1984; Rogacheva 1988; 
Krechmar and Kondratyev 2006; Krivenko and Vinogradov 
2008). Finally, we accessed the proceedings and reports 
available at the Russian Academy of Sciences. We only 
selected literature that presented original data relating to 
life history of LTD in the Asian part of Russia. We provide 
a reference list with Russian details and English translations 
in Online Resource 1.

We focused on data about migration routes and wintering 
sites, phenology (e.g. timing of arrival and departure from 
breeding sites, timing of breeding events), breeding biology 
(habitat selection, clutch and brood sizes, breeding densities, 
breeding success, philopatry, moulting sites, etc.), feeding 
habits and breeding ecology (influence of weather, preda-
tors, inter- and intra-species interactions, etc.). Most of the 
sources contain fragmentary data about different aspects, so 
we tried to summarize such data to build an overall picture 

of LTD ecology in the Asian part of its distribution, to make 
the information from the Russian literature available to a 
wide audience and allow implementation into research and 
conservation efforts.

For geographic locations in Eastern Russia, we refer to 
letters (regions) and numbers (study sites) as visualized in 
Fig. 1 and listed in Online Resource 2. We also provide an 
overview map of the distribution of the species together with 
locations outside of the Russian breeding area (small letters) 
Russia in Fig. 2.

Distribution and breeding densities

Distribution

LTD are a true Arctic species, breeding in tundra and taiga 
regions around the globe. After breeding, they migrate to 
cold and temperate-water coasts of North America, western 
Greenland, eastern Asia and the Great Lakes. The current 
distribution of LTD based on the Handbook of the Birds 
of the World (BirdLife International 2017) is visualized in 
Fig. 2.

LTD inhabit all tundra zones in the Russian Arctic north 
of the tree line (Fig. 1). The most northerly observations are 
registered in Franz Josef Land (81° N, Gavrilo 2013), and 
the most southerly breeding site was found in the north of 
Sakhalin Island (52° N, Tiunov and Blokhin 2015). In the 
following, we will refer to regions (capital letters) and study 
sites (numbers) as visualized in Fig. 1.

LTD are the most numerous duck species of the Yamalo-
Nenets Autonomous Region (Regions A and B on map, 
Fig. 1; Ryabitsev 2014), nesting in the Ob River valley (9), 
throughout Yamal (A) and on Bely Island (40; Tyulin 1938), 
but are rare from Tambey (37) to the north. On Taymyr (C), 
the nesting range reached north to the most elevated parts 
of the Byrranga Mountains (63). However, LTD do not nest 
in the coastal Arctic tundra of the Taymyr Peninsula, but 
can be observed as large flocks along the coast before the 
autumn migration (Rogacheva 1988). LTD nest on Sever-
naya Zemlya, in particular on Bolshevik Island (68; Belikov 
and Randla 1987 in Rogacheva 1988). The southern bound-
ary on Taymyr passes along the southern limit of the for-
est tundra. In summer, LTD occur along the lakes near the 
southern foothills of the Putorana Plateau (57; Rogacheva 
1988).

LTD nest throughout Wrangel Island (116, Stishov 
et al. 1991) and occasionally on the New Siberian Islands 
(Region E; Tugarinov 1941), where they are also common 
during migration. In north-east Asia, LTD are numerous 
around the Lena Delta (Region D), common in river val-
leys of Kharaulah mountains (72) and on the coast of the 
Buor-Khaya Gulf (73). In the Yana delta (74), they are 
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rarely observed on highland lakes surrounded by forest 
tundra and common in shrubby and typical tundra. Along 
the lower Indigirka River (83), LTD are common in tundra 
south of the delta and rare along the seacoast.

Further east, LTD are common in the basins of Alazeya 
(87), Konkovaya (90) and Kolyma (94) rivers and eve-
rywhere on tundra of the Chukotka peninsula (Region 
G). They breed in the Anadyr region, including the river 

Fig. 1  Map of the Asian part of Long-tailed Duck distribution with 
letters corresponding to larger geographical areas, and numbers 
referring to study sites covered by the current review. The geo-
graphical coordinates are given in Online Resource 2. A—Yamal, 
B—Gydan, C—Taymyr, D—Lena Delta, E—New Siberian 
Islands, F—Northern Yakutia, G—Chukotka (Chukchi) Penin-
sula, H—Kamchatka; 1—Murmansk, 2—Yuzhniy Island, Novaya 
Zemlya, 3—Franz Josef Land, 4—Vishera Nature Reserve, 5—
Vaygach Island, 6—Severny Island, Novaya Zemlya, 7—Yugorskiy 
Strait, 8—Amderma, 9—Ob River, 10—Kharp, 14—Khanty-Mansi-
ysk, 15—Nadym, 16—Yarayaha, 17—Yar-Sale, 18—Hadyta, 19—
Shuchya River, 20—Pyasyadayaha, 21—Yakhadyyakha River, 22—
Erkuta, 23—Syrkovoe Lake, 24—Hasreto, 25—Hucyatose Stream, 
26—Hucyato, 27—Cape Rok, 28—Ngoyaha, 29—Yuribey River, 
30—Baydaratskaya Bay, 31—Bovanenkovo, 32—Sharapovy Koshki 
Cape, 33—Mordiyaha River, 34—Yaibari, 35—Sabetta, 36—Tam-
bey, 37—Yaptormayaha River, 38—Nyaharyaha River,  39—Maly-
gina Strait, 40—Bely Island, 41—Cape Iogannesena, 42—Cape 
Zhelaniya, 43—Loshkina Island, 44—Voyvareto, 45—Hanovey, 46—
Cape Kamenny, 47—Yavay Peninsula, 48—Gydan Bay, 49—Pur 
River, 50—Dikson, 51—Agapa River valley, 52—Nikolsk village on 
Yenisey River, 53—Norilsk, 54—Purinskie Lakes, 55—Cape Sterle-
gov, 56—Lake Khantayskoye, 57—Putorana Plateau, 58—Severnaya 
Zemlya, 59—Logata River, 60—Malaya Logata River, 61—Lake 

Levinson-Lessing, 62—Verkhnyaya Taymyra River, 63—Byrranga 
Mountains, 64—Yargylakh Lake, 65—Ary-Mas, 66—Khatanga, 
67—Olenya River, 68—Bolshevik Island, 69—Lukunskaya River, 
70—Bikada River, 71—Khatanga Gulf, 72—Kharaulah Moun-
tains, 73—Buor-Khaya Coast, 74—Yana Delta, 75—Kazachye Vil-
lage, 76—Kotelny Island, 77—Cape Svyatoy Nos, 78—Bolshoy 
Lyakhovsky Island, 79—Lyarvo Island, 80—Northern Sakhalin, 
81—Faddeyevsky Island, 82—Khromskaya Bay, 83—Low Indi-
girka, 84—Novaya Sibir Island, 85—Russkoye Ustye village, 86—
Sea of Okhotsk, 87—Alazeya River, 88—Chukochya River, 89—
Halerchinskaya tundra, 90—Konkovaya River, 91—Gorla region, 
92—Nerpichye Lake, 93—Pohodskaya River, 94—Kolyma River, 
95—Kabachkovskaya River, 96—Bolshoy Baranov cape, 97—
Karaginskiy Island, 98—Penzhina River, 99—Bering Island, 100—
Koryak Nature Reserve, 101—Parapol’skiy Dol, 102—Penzhinsky 
lowland, 103—Oljutorsk coast, 104—Ayon Island, 105—Ayope-
chan Island, 106—Chaun Lowlands (Chaunsky), 107—Ubyenka, 
108—Mayn River, 109—Vakarev River, 110—Chatyrskaya Kot-
lovina, 111—Tanyurer River, 112—Velikaya River, 113—Kanchalan 
River, 114—Anadyr, 115—Anadyrsky Liman (bay), 116—Wrangel 
Island, 117—Cape Schmidt, 118—Uelkal settlement, 119—Kresta 
Gulf, 120—Amguema River, 121—Vankarem, 122—Belyak, 123—
Koluchin bay, 124—Sirenikovskaya polynya, 125—Cape Dezhnevazh
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mouths of the Penzhina (98), Tanyurer (111) and Veli-
kaya (112) rivers, the Oljutorsk coast (103) as well as the 
Karaginskiy (97) and Bering islands (99; Isakov 1952; 
Portenko 1972; Krechmar and Kondratyev 2006). LTD are 
common in low tundra near Uelkal (118), along the banks 
of Anadyrsky Liman (115) and mouth of Anadyr River 
(114; Portenko 1972; Kishinskiy 1988). In the south-east 
of the Chukotka peninsula, LTD are rare (Dorogoy 2014). 
However, in 2004, LTD have been found nesting in the 
north of Sakhalin Island (80), with the southernmost nest 
recorded on the island of Lyarvo (79, Dagi Bay, 52° N; 
Tiunov and Blokhin 2015).

Wintering sites in the region

Not much is known about wintering sites in northern Rus-
sia due to the inaccessibility of these parts, especially dur-
ing winter. However, a few studies have found evidence for 
persistent wintering sites of small to medium-scale numbers 
of LTD.

Small flocks of up to 15 LTD were observed during winter 
in open waters of the south-western part of Novaya Zemlya 
(2). Between late April and early May, with the departure 
of ice, big flocks of up to 300–400 individuals arrived in the 
area (Isakov 1952). Even as far north as the northern tip of 

Fig. 2  Long-tailed Duck 
distribution map (Birdlife 
International 2017) with letters 
corresponding to geographical 
locations outside of the Russian 
breeding range of the species. 
Geographical coordinates are 
listed in Online Resource 2. 
a—Lübeck Bay, b—Saaremaa 
Island, c—Karelia, d—White 
Sea, e—Ural River, f—Kirov 
region, g—Bashkortostan, h—
Perm, i—Vishera, j—Orenburg 
region, k—Chelyabinsk region, 
l—Miass River, m—Kosta-
nay, n—Presnovka, o—Kurgan 
region, p—Tobol, q—Tobolsk, 
r—Petropavlovsk, s—Irtysh, 
t—Omsk region, u—Issyk-Kul, 
v—Angara river
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Severny Island, Novaya Zemlya (6), small groups of three 
to seven LTD were observed in winter 1956–1957 (Butyev 
1959), including six juveniles in late October 1956. During 
February 2013, LTD were seen here from a ship running a 
bird observation study from Murmansk (1) to Dikson (50; 
Badanin 2015).

In the easternmost part of Russia, the Sirenikovskaya 
Polynya (124) is a patch of water off the south coast of 
Chukotka peninsula (G), where the water remains unfro-
zen in winter. According to observations made on 25 March 
to 5 May 1989, up to 10 km from the shore, there were 
10,000–12,000 LTD in the area (Konyukhov 1990). Ducks 
were found in flocks about 200–300 m from the coastline. 
Since then, numbers of wintering LTD have increased by at 
least 1.5 times during the last 30 years according to recent 
observations (January to March, Beringia National Park 
report 2017).

Moulting flocks

In late summer (July to August), LTD replace their flight 
feathers in prebasic moult. For that, male LTD undergo a 
moult migration from the breeding grounds to their moult-
ing sites, whereas females usually moult at or close to their 
breeding location.

Large moulting flocks are known from the European 
part of the range, around Kolguev Island, and the west-
ern coast of Yuzhniy Island (2, Novaya Zemlya), but also 
from Yugorskiy Strait (7), eastern Vaygach Island (5), Bely 
Island (40) and northern Yamal lakes (Region A, Isakov 
1952). The main moulting site on Yamal is Obskaya Bay 
(between Regions A and B) on the eastern coast of the Pen-
insula (now the main gas and oil hub). In the 1960s, flocks 
of LTD were observed as an almost solid line of ca. 175 km 
of ducks from Tambey (36) in north-eastern Yamal to the 
northern end of the peninsula (V.S. Smirnov—pers. com. in 
Danilov et al. 1984). In the same area, large moulting flocks 
were observed in the 1980s and 1990 s (Paskhalniy et al. 
2015). In 1980 (12–20 July), 78,000 LTD (500.0 ± 1.8 ind. 
per km) were counted on a 156 km boat route on Obskaya 
Bay (Voyvareto, 44, to Sabetta, 35). Similar numbers were 
counted in 1981 (15–21 August), but a much lower density 
was encountered here in 1983 (19–26 August). In that year, 
however, more birds were found near Bely Island (40) in the 
Malygina Strait (39) near the mouth of the Nyaharyaha River 
(38). Between 14 and 19 August, four flocks of up to one 
km length were observed there together with King Eiders 
(Somateria spectabilis; Paskhalniy et al. 2015). LTD were 
also numerous here on 15 August 1986, while on the west-
ern coast of Yamal, flock densities were comparatively low. 
On the north-western coast of Yamal (Yaptormayaha River 
mouth, 37), on a stretch of three km, flocks of up to 410 
ducks each (36 ± 3.4 to 137 ± 6.7 ind. per km) were observed 

in the first quarter of August 1989. On 21 July 1993, on a 
short route between Mordiyakha River (33) and Sharapovy 
Koshki cape (32), some thousand LTD were registered. This 
area had previously been visited three times, but such flocks 
were absent (Paskhalniy et al. 2015). On lakes throughout 
Bely Island (40; 425 km route), 1800 moulting individu-
als were observed in 25 flocks of 8–500 individuals each 
(average 70) during July 2014 (Dmitriev et al. 2015). On 
Gydan Bay (48), up to 10,000 LTD were observed in flocks 
of 400–1500 between 1 and 6 August 2002 (Glazov and 
Dmitriev 2004).

High numbers of non-breeding female LTD and males 
that finished the breeding season spent July and August in 
moult around lower Yana (e.g. Kazachye village, 75) and 
the freshwater lakes around Cape Svyatoy Nos (77). LTD 
also moult to the east of Khromskaya Bay (82) and Bolshoy 
Lyakhovsky Island (78), as well as the sea shore of Novaya 
Sibir Island (84), Fadeyevskiy Island (81), Wrangel Island 
(116), near Bolshoy Baranov (96), Ayon Island (104), in the 
southern part of Chaunskaya Bay (106) and on Chukotka (G) 
coast from Cape Schmidt (117) to Kresta Gulf (119; Isakov 
1952; Kishinskiy 1988). From 2 to 18 July 1970, an average 
of 417 LTD per ten km coast were counted in the one km 
coastal strip of the Chukchi Sea between the Amguema 
River mouth (120) and Vankarem village (121), in the south-
ern part of Koluchin Bay (123). From 1 to 18 July 1974, an 
average of 610 LTD were counted per ten km (Kishinskiy 
1988). An earlier estimate of birds in flocks in that area was 
200,000 LTD (Kishinskiy 1976), which was much more than 
the total number of LTD nesting on the Chukotka peninsula. 
LTD moult in huge numbers in the Indigirka delta (around 
the village Russkoye Ustye, 85), on lakes in the River Chu-
kochya basin (88) and in the low Kolyma (94) and Anadyr 
(114) rivers. Thousands of males moult around Wrangel 
Island (116; Portenko 1972). In August 1980, about 20,000 
LTD of both sexes were recorded on lagoons and along the 
sea coast of the island (Stishov et al. 1991).

Seasonal movements

After breeding and moulting in tundra habitats, LTD migrate 
to the sea for winter. In the following section, we will refer to 
geographical locations (small letters) as visualized in Fig. 2.

Ringing data show that birds that moulted in northern 
Yamal winter in the Baltic Sea, from the Estonian coast 
(Saaremaa Island, b) to Finland (sic: Norway in source), 
South Sweden and Northern Germany (e.g. Lübeck Bay, a; 
Isakov 1952). There is some evidence to suggest that birds 
from western Taymyr also move west, while birds from 
eastern Taymyr move to wintering areas in south-east Asia 
(Isakov 1952).

Most LTD migrate along the sea coast. Some birds fly 
around the Scandinavian peninsula, but others fly from the 
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White Sea to the Baltic Sea over the Karelia (d) and Finland 
lakes (Isakov 1952). There is sporadic appearance of LTD 
in inland western Russia during migration. Inland migra-
tion is more common in Western Siberia and Kazakhstan. 
Not abundantly, but regularly every year, they fly along the 
Tobol (p) and Irtysh (s) rivers that feed into the Ob River 
and then through lakes on the Kostanay steppe (m) moving 
along the upper Irtysh and towards the central Ural River 
(e). It is interesting to note that birds fly on the same route 
in spring and autumn (Isakov 1952). There are some more 
current observations of birds using this route: In the 1970s, 
LTD were regularly observed during seasonal migrations on 
lakes near Petropavlovsk (r). Around the village Presnovka 
(n), four LTD were hunted from some flocks in October 
(Drobovtsev and Vilkov 1997). Three birds were seen here 
on 12 July 1986. LTD is a regular migrant in low numbers in 
the Orenburg region (j). Two females hunted in this region 
on 10 October showed signs of moulting (Korshikov 2001). 
LTD (three males, two of them not fully moulted in breed-
ing feathers) were seen in this area on 6 May 2012 (Davy-
gora and Nazin 2012). In the Kurgan region (o), ten pairs 
were seen in spring (late May) and in autumn (late October; 
Tarasov et al. 2001; Tarasov and Boyko 2013). Through 
the Omsk region (t), migration was observed in April–May 
(Yakimenko 1998; Kareba 2001). In the Chelyabinsk region 
(k), LTD migrate from the beginning of May for 2 months, 
and again from late September to early October (Kuzmitch 
et al. 2005). In the Miass River region (l), one juvenile LTD 
was hunted on 10 September 1999 (Gordienko 2002).

Some birds migrate through the inland of the European 
part of Russia, for example at Vishera Nature Reserve (i) in 
the northern part of the Perm region (Kolbin 2005), or Kirov 
region (f; Sotnikov 1997). Four LTD were seen on 6 May 
1999 in Bashkortostan (g; Torgashov 2002). There are also 
some winter observations of small numbers of vagrants from 
inland places that are unlikely to be regular wintering sites: 
one LTD was seen wintering near Perm (h) in 1996–1997 
(Kazakov 2000). There are some wintering sites on the 
Issyk-Kul (u, eastern Kyrgyzstan), on the Caspian Sea (up 
to 4000 individuals) and Angara River head (v; up to 500; 
Krivenko and Vinogradov 2008; Melnikov et al. 2016; Kovs-
har and Karpov 2017).

Very recently, the Northern Eurasia Anseriformes Work-
ing Group (2018) reported about an airplane survey of sea 
ducks from 15 to 29 May 2018. The aerial survey consisted 
of observations and photo registration of birds along the 
route Naryan-Mar—Vaigach Island—Kara Sea coast near 
Amderma village (8)—western coast of Yamal (Region A)—
Bely Island (40)—Dixon (50)—Cape Sterlegov (55). The 
total length of the route was 6035 km, of which 4959 km was 
flown over sea. The surveyed area was close to 9700 km2. In 
total, about 51,000 King Eiders, 15,500 LTD and 850 Velvet 
Scoters (Melanitta fusca) were counted during the survey.

Breeding densities and population sizes

Population size estimates in the Asian part of the breeding 
range are summarized in Table 1, and detailed by region 
in Tables  2 (Yamal), 3 (Taymyr) and 4 (North East). 
Numbers after location names are again referring to the 
map in Fig. 1. All densities mentioned in this section and 
shown in Tables 2, 3 and 4 are from the breeding period. 
However, some assessments counted all birds in the area 
without distinguishing breeding stage or breeding status of 
birds. Aircraft surveys run inland, so they do not take into 
account the moulting flocks, which are usually found at 
sea. In some cases, authors specifically searched for nests 
or counted broods—in those cases, nests per square km 
are given (e.g. in a 40 km plot in lower Chukochya river, 
0.12 nest per  km2 were found in 1996, while the number 
of birds in the same area was 2.5 birds per  km2).  

Yamal

Breeding densities of LTD on the Yamal peninsula 
(Region A) vary between 0.8 pairs/km2 at Shuchya (19) 
and 6.1 ± 1.5 pairs/km2 at Yaybari (34; Table 2). However, 
the lower limit is likely underestimated because study sites 
were chosen based on known LTD occurrence (Ryabitsev 
1993).

In addition to the comprehensive studies listed in the 
table, other assessments include a recent study on Yuribey 
River (29) in 2013, where 2.4 individuals were observed 
per km route (100 km total). Moulting flocks of up to 150 
LTD were encountered and 40 broods with an average of 
five to six chicks each. In 2014, 0.58 LTD (all non-breeding) 
were seen per km on the same route on the Yuribey River 
(Rozenfeld et al. 2017). During a transect study from central 
Yamal, along ca. 356 km transects on six plots investigated 
in 1978–1981 and 1990, an average of 13.1 ± 2.0 (range 11.6 
to 16.0) individuals per km route were counted (Balakhonov 
and Shtro 1995).

Taymyr

In the Agapa River valley (51), 20–28 LTD per 100 km2 
were found during the moulting time, and these birds formed 
flocks of up to 50 or more birds (Pavlov, Kuksov 1968 in 
Rogacheva 1988). In the Norilsk area (53), and even more 
so near the Khantayskoye Lake (56), LTD become rare and 
nests only sporadically in open tundra. On the Yenisey River 
(52), LTD are rare breeding birds in the typical forest tundra 
near Nikolsk village (69° N; Rogacheva 1988). LTD densi-
ties for locations on the Taymyr peninsula are reported in 
Table 3.
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Table 1  Estimated population sizes of breeding (b), juvenile (juv.) or non-breeding (nb) Long-tailed Ducks in the Asian part of their Russian 
breeding range (from west to east)

Types of assessments: (1—Count data according to the program “Establishing the system of protection and monitoring of the waterfowl in 
Russia”; 2—Based on literature sources about waterfowl numbers on local territories, and their extrapolation with using of integral assessment 
productivity of wetland habitats; 3—Based on personal counts of authors; 4—Based on special resources assessments of other researchers; 5—
expert assessment by authors based on integral assessment productivity of wetlands and biodiversity of habitats; for place names, see map in 
Fig. 1

Region Area,  km2 Population size (number of indi-
viduals)

Year Reference Type of 
assess-
ment

Yamal-Taz (A, YNAO) 200,000 1,235,000 2000 Krivenko and Vinogradov (2008) 2–3
Gydan (B) 180,000 1,260,000 2000 Krivenko and Vinogradov (2008) 2–3
Yamal-Gydan (A–B) 320,000 (b), 640,000 (juv.), 48,000 

(nb)
Late 1980s Krivenko and Vinogradov (2008) 1–3

Taymyr (C) 150,000 (b), 225,000 (juv.), 
139,000 (nb)

Late 1980s Krivenko and Vinogradov (2008) 2–3

Taymyr (C) 1,600,000 1978–1981 Martynov (1983) in Krivenko and 
Vinogradov (2008)

4

Taymyr (C) 470,000 850,000 2000 Krivenko and Vinogradov (2008) 2–3
Putorana Plateau (57) 320,000 40,000 2000 Krivenko and Vinogradov (2008) 5
Western Yakutia (C–D, east Tay-

myr to Lena Delta)
59,000 105,000 2000 Krivenko and Vinogradov (2008) 4

Eastern Yakutia (F, Lena Delta to 
Kolyma River)

270,000 335,700 1990s Degtyarev (2000) in Krivenko and 
Vinogradov (2008)

4

Chukotka low tundra (94–114, 
Kolyma to Anadyr)

180,000 560,000 2000 Kishinskiy (1976), Portenko 
(1972) and Krivenko and Vino-
gradov (2008)

2

Chukotka highlands (G) 165,000 35,000 1970s Krivenko and Vinogradov (2008)
Total in Russia 7,500,000 2000s Krivenko and Vinogradov (2008) 5

Table 2  Breeding densities of Long-tailed Ducks at different sites on the Yamal peninsula (for place names, see map in Fig. 1)

Location Study years Method Area  (km2) 
or length 
(km)

Nest density (nests per  km2, 
mean ± SD)

Range References

Bely Island (40) 2014 Plot 6.25 0.3 Dmitriev et al. (2015)
Northern Yamal (A) 1980–1981 Transects on 11 plots 354 km 1.6–2.1 Sosin et al. (1985)
Yaybari (34) 1989–1991 Plot 3 6.1 ± 1.5 4.3–7.3 Ryabitsev (1993)
Bovanenkovo (31) 1988–1990 5 plots 2.65 0.8–6.7 Golovatin et al. (1997)
Yarayaha (16) 2007 Coastal route 117 km 3.3 Andreev (2016)
Yuribey (29) 1982–86, 91 6–13 plots 150–500 1.67 ± 0.26 watershed, 6.4 ± 3.27 

floodplain
Golovatin et al. (2012)

Yuribey (29) 2004–2005 6–13 plots 150–500 0.83 ± 0.56 watershed, 5.67 ± 0.35 
floodplain

Golovatin et al. (2012)

Ngoyaha (28) 2007 Coastal route 91 km 5.6 Andreev (2016)
Hanovey (45) 1983–1991 Plot 4.5 4.0 ± 1.1 2.4–6.2 Ryabitsev (1993)
Erkuta (22) 2001–2006 Plot 10 1.03 ± 0.2 0.7–1.3 Sokolov (2007)
Hadyta (18) 1971–76,1979 Plot 0.8 1.3 ± 1.4 0–3.9 Danilov et al. (1984)
Shuchya (19) 1973 2 plots 33.4 0.8 Kucheruk et al. (1975)
Kharp (10) 1971–77 Plot 3.8 3.0 ± 2.9 0.3–7.4 Danilov et al. (1984)
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North East

The known breeding densities for locations in the North 
East of Russia are reported in Table 4. In tundra habitats, 
the breeding density of LTD was around one pair per  km2 
(Krechmar and Kondratyev 2006), although in some cases it 
reached five pairs per  km2 (Kondratyev 1989). Proportions 
of non-breeding birds are high. In the Parapol’skiy lowlands 
of Koryak (101), with a total population of about 100,000 

individuals, only 12,000 chicks were counted in July, which 
are equivalent to approximately 3000 broods (Gusakov 1988 
in Krechmar and Kondratyev 2006). According to aircraft 
counts in the late 1970s, the density of LTD breeding in 
coastal Chukotka (G) was 4.6 to 6.5 individuals per  km2. 
Numbers in mountain valleys were lower, but LTD were 
found in all areas with lakes (Kishinskiy 1988). Based on 
similar aircraft counts conducted in 1993–1995, density of 
LTD on low Kolyma tundra (94) was 1–1.5 individuals per 

Table 3  Densities of Long-tailed Ducks at different sites on the Taymyr peninsula (for place names, see map in Fig. 1)

Location Study years Area  (km2) Abundance (all LTD, 
during first/second half 
of summer, individuals 
per  km2)

Nest density (nests per 
 km2)

References

Malaya Logata (60) 1984, 1985, 1987, 1989 8.7–29.1/13.2 Gavrilov (2015)
Logata (59) 1985, 1990 3–10.7/n.a. Gavrilov (2015)
Verkhnyaya Taymyra 

River (62)
1986, 1987, 1991, 1997, 

2000
6.9–18.2/11 Gavrilov (2015)

Ary-Mas (65) 1989, 1993, 1997–1999 3.7–155/0.1–17 Gavrilov (2015)
Lukunskaya (69) 1988–1992 0.7–2/0.8 Gavrilov (2015)
Bikada River (70) 1999 10.5/9.5 Gavrilov (2015)
Mouth of Olenya River 

(67)
2000 4.3/n.a Gavrilov (2015)

Low Khatanga (66) 1994–2003, 2008–2013 Study plots 
2.8 km2 
total

0.5–1.2, up to 3.8 Golovnyuk et al. (2013)

Verkhnyaya Taymyra 
River (62)

2004–2007 85 km2 1, up to 3.1 Golovnyuk et al. (2009)

Table 4  Densities of Long-tailed Ducks in the North-East of Russia in different years (for place names, see map in Fig. 1)

Location Study years Method Area  (km2) Abundance (all LTD dur-
ing summer, individuals 
per  km2)

Nest density 
(nests per 
 km2)

References

Coastal Chukotka (G) Late 1970s Aircraft counts 4.6–6.5 Kishinskiy (1988)
Low Kolyma tundra (94) 1993–1995 Aircraft counts 1 to 1.5 Poyarkov et al. (2000)
Lower Chukochya River 

(88)
1996 Plot 40 2.5 0.12 Andreev et al. (2015)

Nerpichye Lake (92) 1984 Plot 4–10 2.5 1.2 Andreev et al. (2015); Kre-
chmar and Kondratyev 
(2006)

Nerpichye Lake (92) 2013 Plot 4 0.5 Andreev et al. (2015)
Low Kolyma River (94) 2013 10 0.6 Andreev et al. (2015)
Ayopechan Lake (105) 1988 10 6 Krechmar and Kondratyev 

(2006)
Amguema River (120) 1980s 1–2 Dorogoy (1993) in Kre-

chmar and Kondratyev 
(2006)

Cape Dezhneva (125) 1974 14–29 Tomkovich and Sorokin 
(1983) in Krechmar and 
Kondratyev (2006)

Kanchalan River basin 
(113)

1980s 0.1–0.6 Krechmar and Kondratyev 
(2006)
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 km2 (Poyarkov et al. 2000). In the 1980s, LTD was the most 
common duck in the Halerchinskaya tundra (89) and low 
Kolyma tundra. In 1996, a 40 km2 plot around the lower 
Chukochya River (88) was surveyed and five breeding pairs 
of LTD as well as ca. 100 non-breeding individuals in flocks 
of 10–15 were counted. This corresponds to a population 
density of 2.5 individuals per  km2. Currently, there are sig-
nificant changes in density. On a control plot close to Ner-
pichye Lake (92; 4 km2), there were five territorial pairs (2.5 
individuals per  km2) during the second half of June 1984 
and on a 10 km2 plot near Nerpichye in 1984, twelve pairs of 
LTD were observed nesting, which corresponds to 1.2 nests 
per  km2 (Andreev et al. 2015). From 23 to 24 June 2013, 
only one pair was found in the same area (0.2 individuals 
per  km2). On boat routes on Nerpichya and Pohodskaya (93) 
as well as in Konkovaya River (90), approximately one-third 
of the LTD numbers were observed in June 2011–2013 com-
pared to 1984. In July 1984, small flocks of female LTD 
were constantly observed on the small estuaries of the right 
bank of the Kolyma River near the mouth of the Kabachko-
vskaya River (95). In early July 2013, LTD were not found 
in the area. However, in the areas of the Kolyma lowland 
located further north (e.g. Gorla region, 91), LTD were more 
common at the end of June 2013: In a 10 km2 plot, three 
pairs were counted on 27 June 2013, which corresponds to 
a population density of 0.6 individuals per  km2 (Andreev 
et al. 2015).

In some places, LTD can reach a high nest density. For 
example, on Taymyr (Region C), close to the Ary-Mas ter-
ritory (65), a colony of twelve nests was found on a small 
island in Lake Yargylakh (64) in 1996. The distance between 
the nests was 5–10 m (Gavrilov 2015). On Yamal, at the 
Kharp station near Labytnangi (10), 21 nests were found on 
0.7 km2 of lakes in 1971, and 28 nests in 1972.

Breeding biology

Timing of arrival

The timing of arrival of LTD to their summer breeding 
grounds can vary among years and locations, with the earli-
est arrivals reported on 10 May at Bely Island in 2014 (and 
even earlier on Wrangel Island in years with early breakup 
of ice), and the latest starting on 16–17 June (1993, 1997) 
in inland Taymyr.

Near Bely Island (40), flocks of 100 migrating birds 
and more appeared on 20 May and continued up to 3 June 
(Tyulin 1938). During the bird observation study from a 
ship travelling from Murmansk (1) to Dikson (50), a flock of 
1960 LTD was observed on 10 May 2014 (up to 2166 LTD 
per 100 km route; Badanin 2015)—a year when the Yamal 
shore was free from fast ice (Badanin 2015). LTD were 

spotted in central Yamal at Yuribey River (29) on 5 June. 
In southern Yamal, they arrive between 23 May and 4 June 
(usually end of May). The earliest date for Cape Kamenny 
(eastern Yamal; 46) was 24 May (Leonovich and Uspensky 
1965), and in northern Yamal (Pyasyadayaha, 20), 2 June 
1908 (Zhitkov 1912). On the Erkuta River (south-western 
Yamal; 22), LTD arrived between the end of May and start 
of June during 2001–2009 (V. Sokolov—pers. observ.), and 
on Gydan (B), on 9 June (Naumov 1931).

On the western coast of Taymyr (C), LTD arrived between 
5 and 13 June (Valter 1902 in Isakov 1952; Birulya 1907 in 
Isakov 1952). Near Norilsk (53) and Lake Khantayskoye 
(56), they appear around 7 June, main arrivals taking place 
until 15 June. In typical tundra near Purinskie lakes (54), the 
first LTD appeared between 11 and 15 June. Mass arrivals 
begin after 20 June and stop at the end of the month, or can 
even last until the first days of July, depending on spring 
conditions (Syroechkovsky and Rogacheva 1980). Earliest 
observations of LTD near Khatanga (66) were between 18 
and 21 May (1986, 1989, 2000), and the latest arrival was 
from 16 to 17 June (1993, 1997) in inland Taymyr areas—on 
Malaya Logata River (60) and Lake Levinson-Lessing (61; 
Gavrilov 2015). In Khatanga gulf (60), big flocks of LTD 
were observed on 2 June (Scalon 1935), while on Eastern 
Taymyr, first birds were seen on 10 June (Tugarinov and 
Tolmachev 1934).

On the Lena delta (D), waterfowl arrivals were observed 
in spring 1982. LTD were the only species with three peaks 
in its waves of arrival (started arriving on 5 June, first peak 
on 6 June, second on 10–13 June and third on 20 June 
1982). The last visible arrivals were on 22 June, thus arrival 
spanned 17 days (n = 1000 observed birds; Blokhin 2014). 
Blokhin (2014) compared observations from the same 
year along the lower Lena River (65° N), where LTD first 
appeared on 29 May (Labutin et al. 1988), so they covered 
a distance of 850–900 km in 7 days. On the Chukotka pen-
insula (G), Portenko (1972) suggested that the second wave 
of arrivals mainly consisted of non-breeding birds. In the 
eastern part of the area, LTD arrived at the Penzhina River 
(98) on 25 May.

LTD appeared in Anadyr (114) and on Anadyrsky Liman 
(115) between 18 and 27 May (Portenko 1972). At Indigirka 
(83), they showed up on 4 June, with mass arrivals on 9 
June (Mikhel 1935); near Kotelny Island (76; New Siberian 
Islands, Region E), single birds were registered on 11 May 
on an unfrozen patch of water (polynya), but they only went 
onto tundra from 22 June (Birulya 1907 in Isakov 1952). It 
is interesting to note that, on the New Siberian Islands (E), 
LTD arrive in spring not from the south, but from the east, 
while in the Lena delta (D), they arrive from the east and, 
in good weather, from the north (Rutilevskiy 1963; Bunge 
1884 in Kishinskiy 1988). In Kolyma basin (95), spring 
arrival was observed in the period 1960–1985 from 24 May 
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to 4 June, and in the middle of Anadyr River (114), from 18 
May to 2 June (Krechmar and Kondratyev 2006).

In some years, depending on ice condition and polynya 
appearance, big flocks of LTD were observed unusually 
early near Wrangel Island (116). In late April 1981, some 
hundreds of LTD were regularly observed along the south 
coast of the island. In 1982 and 1984, flocks of LTD were 
seen during the first 10 days of May (Stishov et al. 1991).

Timing of breeding and breeding behaviour

Soon after their arrival, pairs of LTD occupy small water 
pool territories, 30–50 m in diameter, protected by a male 
(Danilov et al. 1984). Outside the territory (for example, 
during feeding or on a roost), the pairs keep close to each 
other, without conflicts. Preliminary observations on ter-
ritorial ducks (for example, LTD and Pintail (Anas acuta) 
on Yamal) suggest that males arriving from wintering sites 
without females are not territorial (Ryabitsev 1993).

Information about laying dates, clutch sizes and egg 
measurements are summarized in Tables 5 and 6. In 1976, in 
a sample of 30 nests on an island in the Yakhadyyakha River 
(21), the majority of clutches were initiated on June 18, 
which is 2 weeks after the peak of arrival. Clutches found 
on 22 June 1976 contained from 1 to 11 eggs (Danilov et al. 
1984; Ryabitsev 1993). One nest, from which the female 
flew off, was still empty. In addition, many nests from previ-
ous years were found on the island, along with half-finished 
holes for nesting. In Northern Sakhalin (80), the earliest 

clutch (10% incubated) was found on 8 June 2006. The lat-
est clutch (60% incubated) was found on 14 August 2002 
(Tiunov and Blokhin 2015).

Indirect observations indicate that ducks can have 
repeated clutches in cases where the first nest is lost dur-
ing the egg-laying stage or during the first days of incuba-
tion. This is supported by findings on Yamal (A), where 
late clutches have been observed in Northern Pintail (Anas 
acuta), Eurasian Teal (Anas crecca), Eurasian Wigeon 
(Mareca penelope) and LTD (Ryabitsev 1993). In these 
nests, egg numbers were lower than in earlier clutches. 
Repeated nesting of LTD has been suggested by Tomko-
vich and Sorokin (1983) in eastern Chukotka (G), and also 
Krechmar and Artukhov (1979) on the Anadyr River (114). 
They also note that females that have lost their clutches stay 
in the same area, where they will also moult.

Overall in the NE region, the LTD of the Anadyr basin 
and the lower reaches of the Kolyma River (94) lay on aver-
age one egg more than in the coastal tundra of the polar 
basin of the region (Table 5). There is no visible difference 
in egg size (Krechmar and Kondratyev 2006).

In Erkuta (22) in 1999–2003, seven broods were observed 
after 29 July (Sokolov 2007). According to Kucheruk (1948), 
there were 1 to 14 eggs in clutches (larger clutches possibly 
containing dumped eggs) and small chicks in broods, with 
seven being the most common egg number and brood size 
around Shuchya River (19).

On Taymyr (C), hatching of chicks begins in the middle 
of July around the Agapa River (51), where in case of early 

Table 5  Breeding biology of Long-tailed Ducks at different sites in the Asian part of their Russian breeding range: Egg measurements (CL—
number of clutches; E—number of eggs); for place names, see map in Fig. 1

Location Study years Mean egg weight in g (range 
or ± SE)

Egg size, mm References

Yamal (A) 1970–1980s Fresh—41.3 (38.5–44.8), (2 
CL, 13 E)

50.0–55.0 × 36.1–38.9 (4 CL, 
24 E)

Danilov et al. (1984)

Ngoyaha (28), Ural side of 
Baydaratskaya Bay (30)

2007 52.8–59.2 × 37.6–41.8, 
M = 56.0 × 39.8 (3 CL, 20 E)

Andreev (2016)

Northern Sakhalin (80) Fresh—41.2 (27.6–54.1; 29 
E), incubated 10–15%—44.4 
(39.8–49.3; 21 E), incubated 
90%—37.5 (35.6–39.1; 6 E)

50.3–58.7 × 35.4–40.7, 
M = 54.0 × 38.4 (61 E)

Tiunov and Blokhin (2015)

Chaun lowlands (106), western 
Chukotka

1975–1979 44.94 ± 0.22 (43.0–45.9; 25 E) 53.80 ± 0.41 × 38.15 ± 0.19 
(54.0–58.0 × 36.8–39.6; 25 E)

Nikolaev et al. (2015)

Chaun lowlands (106), western 
Chukotka

1975–1989 44.1 ± 0.52 (41–45; 1 CL, 7 E) 53.2 × 38.0 (51.0–59.5 × 
37.1–39.3; 39 CL)

Krechmar and Kondratyev 
(2006)

Low Kolyma (94) 1970–1980 39.3 (6 E) 52.8 × 37.4 Krechmar et al. (1991)
Middle Anadyr (114) 41.7 ± 0.77E (37–41; 41 CL) 53.5 ± 0.19 × 37.9 ± 0.10E 

(118 E)
Krechmar and Kondratyev 

(2006)
Konkovaya River (90), Ner-

pichye Lake (92)
1975–1989 39.3 (6 E) 52.8 × 37.4 (28 E) Krechmar and Kondratyev 

(2006)
Overall NE 1975–1989 41.1 (35–47) 53.4 × 37.8 (51.0–59.5 × 

35.0–39.6)
Krechmar and Kondratyev 

(2006)
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spring, fledglings start to fledge in late August, but usually 
in the first half of September (Syroechkovsky and Rogacheva 
1980). On Northern Sakhalin (80), the earliest brood (5-day-
old chicks) was observed on 4 July 2002, and the latest brood 
on 30 August 2003 (n = 17, Tiunov and Blokhin 2015).

Following hatching, some redistribution of broods occurs. 
After a few days, broods live relatively settled on a limited 
area. At this time, birds aggregate because broods are kept in 
more food-rich, protected habitats. In most cases, these are 
river flood plains and other lowlands with more developed 
vegetation than in the upper areas. There are examples of 
tagged female LTD who lead their broods for a distance of 
4 km from the nest, and this is probably not the maximum, 
because some broods moved away from the study area (Rya-
bitsev 1993).

On most feeding lakes, up to ten pairs of LTD can be 
found together, and in the second half of the incubation 
period (late July), flocks of feeding females can often be 
seen. Most of the birds in these flocks are non-breeding, 
going to moult, however, observations of individually 
marked LTD showed that incubating females can join such 
groups for a time while gone from the nest (Ryabitsev 1993).

Occasionally, two to four broods can be combined into 
groups, and there can be 12–17 ducklings in such groups. 
Several females usually accompany these groups, but it 
was repeatedly observed that the females could not identify 
their ducklings and were separated from the group (Ryabit-
sev 1993). At Erkuta, two combined broods were observed, 
both with six females, and 15 and 12 chicks, respectively (2 
August 1999 and 5 August 2001, Sokolov 2007). According 
to data from marked LTD, some of the females accompany-
ing combined broods could be birds from predated nests 
(Ryabitsev 1993).

Timing of departure

In autumn, LTD disappear from breeding sites only with 
ice forming (Isakov 1952). On Yamal (A), the latest time 
non-flying chicks were seen was 10 September 1972 in the 
village of Yar-Sale (17; Danilov et al. 1984). At Erkuta 
(22), only single birds were seen in late September 2001 
and 2002 (27 September 2001: two LTD, 19 September 
2002: one LTD, 26 September 2002: two LTD; Sokolov 
2003). In Gydan (B), autumn migration starts in early Sep-
tember, but the last birds can stay for one more month. The 
last observation on Lukunskaya River (69) on Taymyr (C) 
was on 2 October 2001 (Gavrilov 2015). In Khatanga Bay 
(71), the last LTD were seen on 24 September. They leave 
Anadyr Bay (115) in October. On the New Siberian Islands 
(E), most LTD stayed until 14 to 30 September, while the 
last three ducks were seen on 10 October. Around Wrangel 
Island (116), they stay in large numbers up to the middle 
of September (Kishinskiy 1988). In some years, LTD are Ta
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numerous on the south coast of the island even in October 
(Stishov et al. 1991).

Breeding habitat

On Yamal (A), nests can be found in places with a variety 
of tundra vegetation types, but tussock tundra is preferred. 
Usually, nests are arranged in between hummocks, among 
frost cracks or sparse shrubs of 0.2–0.6 m height. The 
distance from nests to water is very variable. It ranges 
from 0.8 to 150 m for Yamal (A; Danilov et al. 1984) and 
usually less than one km for Taymyr (C). Examples for 
Taymyr include low Khatanga (71), with a mean distance 
of 133 m (range 0–954 m, SD = 221, n = 63; Golovnyuk 
et al. 2013) and Verkhnyaya Taymyra River (62), with a 
mean distance of 140 m (range 3–996 m, SD = 280, n = 22; 
Golovnyuk et al. 2009). On Taymyr, observations of 67 
nests showed that 28.4% of these were found on islands of 
1 to 875 m diameter in floodplain and watershed lakes. A 
significant proportion of birds nested in floodplain polygo-
nal bogs of the Arctic type (comprising flat ponds with 
characteristic polygonal structure, 22.4%) and flat-hilled 
marshes on river terraces (16.4%). A smaller number of 
LTD chose wet bogs near lakes or river terraces for nest-
ing (11.9%), as well as variants of sedge-moss and slope 
tundra (13.4%). Single nests were found in the coastal 
shrubby bands and on dry lichen-dryas banks of river ter-
races (Golovnyuk et al. 2009).

LTD in north-east Russia usually nest near oligotrophic 
lakes that are relatively deep, often with stony bottom and 
low thicket banks (Kishinskiy 1988). In such lakes, high 
densities of Chironomidae larva can be found in June. 
These fly larvae are the main spring food of LTD. Such 
lakes are common throughout the high and typical Arc-
tic. In southern tundra as well as high dry tundra areas; 
however, such lakes are rare. Most of the nests on Ayo-
pechan Island (105; up to 40 nests during four seasons 
2002–2006) were located in areas of relatively dry tundra 
with dwarf birch habitat type (Solovyova 2007). Predomi-
nantly, nesting sites were found at the shores of lakes that 
have a visible edge of 15–30 cm height. The long, dense 
branches of the dwarf birches, hanging over the water, 
combined with a washed peat bank, form hidden niches. 
Nests are located near the water in that case. There are also 
nests in open areas with dense dwarf birch tundra, where 
the nests are also well hidden. Less commonly, nests of 
LTD are located on the edge of islands covered with grass 
or moss vegetation, close to the border of high sedges, a 
habitat more common for Spectacled Eiders (Somateria 
fischeri). Occasionally, there are nests on small, isolated 
islands (about one  m2), a favourable, but rare, nesting habi-
tat (Solovyova 2007).

Philopatry

On Yamal (Hanovey station, 45), 23 of 30 marked females 
returned to their previous breeding site. This equals a return 
rate of 77 ± 8%. The maximum number of years for one bird 
observed nesting on the same site is four years (Ryabitsev 
1993). An interesting example is the return of a female LTD, 
ringed on a nest in 1985 and successfully brooding chicks; 
in 1988, she was caught on a new nest 500 m from the previ-
ous one (1985). Undoubtedly, these results are so far limited 
not by the life expectancy of the birds and their real return 
rate, but by the length of the period of research. In addition, 
some of the marks (nasal discs) could have been lost, and 
the birds become unidentifiable. Consequently, the actual 
return rate and the duration of their presence in an area are 
likely underestimated.

Interestingly, only one out of ten tagged LTD males 
returned two years in a row, and the others were not seen 
again. The returning male was tagged in 1989 and returned 
to Hanovey in 1990 with the female from the previous year. 
In 1991, a marked female was caught at her nest. It was 
found that she had been ringed as a chick in 1988.

Predation

Krechmar and Kondratyev (2006) suggested the following 
natural factors limiting the breeding success of LTD: The 
greatest negative impact comes from terrestrial predators, 
while other factors discussed (e.g. hunting, timing of migra-
tion) seemingly had no strong impact. In most studies, a 
significant number of nests were depredated. Thus, out of 
21 pairs nesting in the Kharp station (10, Yamal) in 1971, 
only nine pairs had chicks, and in 1972, chicks hatched in 
11 out of 28 nests. In the following years, only broods were 
counted, and seven broods were found in 1973. In 1974, 
a year with a depression of lemmings after a peak in the 
previous year, predators switched to birds and only one nest 
produced chicks. In 1976, nine broods were found, and only 
two in 1977. From ten nests under permanent watch in 1972, 
two were depredated by Arctic fox (Vulpes lagopus), one by 
weasel (Mustela erminea) and one by Hooded Crow (Cor-
vus cornix; Danilov et al. 1984). On the Erkuta River (22), 
one to three nests with non-incubated eggs were found in 
2001 and 2003 (Sokolov 2007). In 1974, a lemming (Lem-
mus sibiricus) depression year, land predators (mainly Arc-
tic foxes) depredated many nests in Eastern Yamal, 20 km 
inland (Ryabitsev et al. 1976), and females in non-breeding 
flocks were up to 20–40%—much more than in other years, 
when 5–10% of females were observed in the flocks. How-
ever, females from depredated nests usually remain in the 
nesting area for the whole season. One LTD nest with seven 
eggs was depredated on 8 July 1984 at Hanovey (45), on 
the eighth day of incubation (Ryabitsev 1993). The female 
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was seen on surrounding lakes during the whole of July. 
She did not attempt to re-nest, although many males still 
remained on the lakes after her nest was depredated. Three 
female LTD marked with nasal discs in 1990 at Yaybari (34) 
behaved in a similar manner after their nests were depre-
dated (Ryabitsev 1993).

Coastal populations of LTD are affected most by preda-
tion, because they live within more densely populated Arctic 
fox habitats. For example, in June 1982, during a year with 
low lemming abundance, on the shore of the Anadyr Gulf 
(115), Arctic foxes did not breed and wandered widely along 
the tundra, where they destroyed almost all nests of birds, 
including LTD. In that year, two nests of LTD were found 
depredated by Arctic fox, even on an island in the middle 
of a lake near nests of Sabine’s Gull (Xema sabini), which 
were depredated as well. The same was observed on Belyak 
spit (122) at the entrance to the Koluchin Bay (123), where 
a high number of foxes in the 1974 season were mentioned 
by A. Ya. Kondratyev (Krechmar et al. 1978). In inland 
areas far from coasts or near the coast of the Sea of Okhotsk 
(86), nests of LTD were sometimes depredated by red foxes 
(Vulpes vulpes) and brown bears (Ursus arctos), although 
not as much as from Arctic foxes. For instance, of 25 nests 
observed in different years in the middle of Anadyr River 
(114) to the end of incubation, five (20%) were depredated 
by red fox, one (4%) by brown bear, three (12%) pecked by 
birds, and one (4%) was abandoned. Thus, in total, 40% of 
the nests were unsuccessful. However, notably, all the nests 
settled among tern colonies or near skuas (10 nests of 25 
mentioned above) survived.

Of the avian predators, Arctic Skuas (Stercorarius parasiti-
cus), Herring Gulls (Larus argentus) and Eurasian Magpies 
(Pica pica), which are numerous in the Anadyr basin (114), 
were the most dangerous (Krechmar and Kondratyev 2006). 
Gulls and skuas can be dangerous for small ducklings as well. 
Other, even more dangerous, predators of chicks are large 
northern pike (Esox lucius), which are numerous in the rivers 
and channels of the middle stream of Anadyr. Chicks of LTD 
are usually protected from these predators, because most of the 
broods are kept on fairly isolated water pools that are not con-
nected to the main river system even during floods. Neverthe-
less, the death rate of young LTD in broods is quite significant. 
For example, in two broods encountered on one of the lakes 
between Anadyr and Mayn River (108) basins, on 12 June 
1975, there were nine and seven chicks, and on 16 June, the 
broods had been reduced to five and two chicks, respectively. 
In spring of that year, the lake was connected to the Vakarev 
Stream (109) by a wide channel, and chicks were, most likely, 
depredated by pike (Krechmar and Artukhov 1979). For adult 
LTD and grown-up chicks, only Northern Goshawk (Accipiter 
gentilis) and White-tailed Eagle (Haliaeetus albicilla) are seri-
ous dangers. A successful attack of a White-tailed Eagle on an 

LTD female was observed on one of the lakes in the Ubyenka 
basin (107) in July 1984 by MA Krechmar (pers. report).

LTD may use an “umbrella effect” to seek safety from 
predators by nesting close to gull or tern colonies or human 
settlements. For example, on an island (100 m × 150 m wide 
and 5–7 m elevation, with permafrost activity) in the middle 
of one of the lakes in the upper reaches of the Yakhadyyakha 
River (21, south-eastern Yamal), where 31 nests of LTD, two 
Arctic Tern (Sterna paradisaea) nests and one Pintail nest 
were found on 22 June 1976 (Danilov et al. 1984; Ryabitsev 
1993). The minimum distance between nests was 1.2 m (5 and 
8 eggs, respectively), with both females on their nest, incu-
bating clutches. In central Gydan (B), a nest with five fresh 
eggs was found 5 m from a King Eider (Somatteria specta-
bilis) nest and 1.5 m from a Siberian Gull (Larus heuglini) 
nest on 21 July 1987 (Tsvetkov 1997). In the middle reaches 
of the Anadyr River (114), eleven nests of LTD were found 
in a colony of Common Terns (Sterna hirundo). Three of 
these nests were found at 50, 50 and 70 m from the nests of 
Long-tailed Skuas (Stercorarius longicaudus), respectively, 
and one nest was found 4 m from a single nest of an Arctic 
Tern. In the Chaun Lowland (106), LTD liked to nest among 
the colonies of Sabine’s Gulls (Xema sabini; A. Kondratyev, 
pers. comm.). For example, on an island with such a colony, 
the area of which did not exceed 45 m2, three nests of LTD 
were found in 1981, and seven in 1982 (Krechmar et al. 1991). 
On Ayopechan Island (105), 12.5% of LTD nests were associ-
ated with Arctic Skua, 6% with Larus species, 43% within a 
colony of Sabine’s Gulls and terns, 6.2% with single terns and 
31.3% were non-associated nests in 2005 (Solovyova 2007). 
In addition, LTD are very willing to nest near human settle-
ments, which gives them some protection from Arctic foxes, 
Red foxes and Arctic Skuas. For example, on Cape Rok (27) 
on Baydaratskaya Bay coast (30, south-western Yamal), 10 km 
north of the Erkuta River mouth, an LTD nested a few meters 
from a Nenets settlement every year for several years in a row 
(T. Laptander, pers. comm.).

Around the Chaunsky biological station (106), from three 
to seven pairs of LTD nested in an area of about 2.5 hectares 
in different years (Krechmar et al. 1991; Solovyova 2007). 
LTD also nested there in 2004. They were often reported 
nesting near the cabin of the field base in the lower reaches 
of Ubyenka (107). In 1989, LTD nested in the Chaun Low-
land just 15 m from a tent, while in 1991–1994, the closest 
nests to the settlement were located first 60 m (1991), then 
in 30 m (1992) and finally, only 5 m from the cabin (1993).

Feeding ecology

On Yamal (A), LTD were found to feed on caddisfly larvae 
and crustacea (Ostracoda, Triops, Branchipus; Osmolovs-
kaya in Isakov 1952). In 1984, the stomachs and crops of 72 
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LTD were examined (Danilov et al. 1984). Twenty-two of 
them contained animal food: larvae of Chironomids (10), 
caddisfly larvae with “plant tubes” (5), larvae of crane flies 
(2), molluscs (2), adult Chironomids, larvae of mosqui-
toes and adult caddisflies (1 each). Plant food was found 
in 62 birds. In 44 cases, these were various seeds, and in 
the remaining 18, there were vegetative parts of herbaceous 
plants (leaves and stems of sedges, blossoming buds, etc.). 
In early spring, LTD stomachs on Taymyr were full of red 
Chironomidea larvae (Birulia 1907 in Isakov 1952).

On Anadyr (115), LTD stomachs investigated in spring 
contained larvae of stone flies (Perlidae), sometimes more 
than 100 per stomach, and larvae of caddisflies, as well as 
small fish remains, roe, and beetle elytra (Portenko 1972). 
On Taymyr (C), LTD fed on larvae of insects, crustaceans, 
molluscs and small fishes. In early spring, stomachs were 
filled with larvae of Chironomids (Birulia 1907 in Isakov 
1952, Syroechkovsky and Rogacheva 1980). In Chatyrs-
kaya Kotlovina (Koryak Highlands, 110), eight stomachs 
collected on 8–12 July 1960 contained mainly caddisfly lar-
vae (19%), Gammarus (16%) and chironomid larvae (4%). 
Larvae and imago of diving beetles, imago of bugs (Chy-
loxanthus sp.) and crane flies (Tipulidae), water fleas (Cla-
docera) and seeds of Hippuris were also found. Stomachs of 
non-breeding adults (nine females and one male) collected 
in late July and early August at Chatyrskaya contained cad-
disfly larvae (47%), Notostraca Lepidurus arcticus (25%), 
other crustacea (19%) and Chironomid larvae (9%; Kishin-
skiy 1980).

Data on LTD feeding ecology in the North East are 
summarized in Table  7. In the Chaun Lowland (106), 
food samples (n = 41) collected in July and August con-
tained ninespine stickleback (Pungitius pungitius), larvae 
of chironomids, tipulids, dipterans, caddisflies, diving 
beetle imago, Gammarus sp., and Saduria entomon (A. 
Kondratyev, pers. comm.). Quantitatively, crustaceans 

prevailed. LTD actively eat Saduria entomon, Notostraca 
and Branchipoda, even small species, such as seed shrimps 
(Krechmar et al. 1991).

Weight and size

Isakov (1952) reported that LTD arriving at the breeding 
site are usually extremely fat, but decrease weight during 
the breeding season. The average weight of adult males in 
May was 880 g (range 815–930 g) in Kurgan region (13), 
and a female from Kamchatka (H) weighed 690 g in April 
(Averin 1948 in Isakov 1952). In June, males weighed 
765 g (638–890 g), females 685 g (613–780 g). On Yamal 
(A), the weight in spring and early summer was 632–960 g 
for males (average 802  g; n = 43), and 688–894  g for 
females (average 761 g; n = 15). In July, average male 
weight was 781 g (666–800 g), females 624 g (516–730 g) 
(Osmolovskaya, pers. comm., in Isakov 1952). After the 
incubation period, female weights increase again: in 
August, their average weight was 638 g (550–800 g), but 
lower for females with broods (550–600 g) than non-breed-
ing females just before moult (700–800 g). In September, 
a female was weighted at 650 g (Yamal). During winter 
at Kamchatka, female weight was 720 g in November 
and 635 g in January (Isakov 1952). Ducklings weighed 
317–537 g in the middle of August (10–12 August), and 
570 g on 6 September (Yamal); in October, males weighed 
616 g (500–660), females 603 g (550–650 g; Isakov 1952).

The length of the wing of males was 202–238  mm 
on Yamal (average 219  mm, n = 51), and of females 
197–218 mm (average 206 mm, n = 27; Danilov et  al. 
1984). Overall, in the Russian Arctic, the wing span of 
males varies from 210 to 240 mm, and of females from 
180 to 215 mm (Isakov 1952).

Table 7  Relative abundance of 
different invertebrate taxa in 
Long-tailed Duck food (in  %) 
in different regions of north-east 
Asia (n: number of stomachs; 
Ad: adult; Juv: Juvenile; all data 
from Krechmar and Kondratyev 
2006)

Invertebrate Kolyma lowland Middle Anadyr Chaun lowland

Jun–Aug May–Jun Jul–Sep Jul–Sep June

Ad (n = 6) Ad (n = 10) Ad (n = 11) Juv (n = 15) Ad (n = 6)

Trichoptera 90 15 30 3 25
Chironimidae 10 45 0 3 20
Corixidae 0 30 10 7 13
Odonata 0 5 0 0 0
Gammaridae 0 0 0 0 0
Lepidurus sp. 0 5 0 0 25
Polyartemia forcipata 0 0 30 66 0
Euricercus sp. 0 0 40 20 0
Daphnia sp. 0 0 0 0 17



2274 Polar Biology (2019) 42:2259–2276

1 3

Discussion

The data summarized here come from 74 Russian litera-
ture sources, which are far from being equally distributed 
across the breeding range (Fig. 1) or time (see Online 
Resource 3). Field surveys and ecological studies were 
especially strong in the 1970s and 1980s (15 publications), 
while mostly summaries of older data were published in 
the recent years since 2010 (18 publications).

Only one study (Golovatin et al. 2012, Table 2) pro-
vided comparable data from one area in the time before 
(1980s) and during or after (2004–2005) the wintering 
population declines in the Baltic Sea. This study suggested 
continued high densities in optimal habitats (floodplain), 
but a decrease to half of the previous densities in subop-
timal habitat (watershed). Although the data are not suf-
ficient to derive statistically solid trends, the information 
summarized here provides a suitable database for carrying 
out repeat surveys in the areas outlined.

Comparisons between breeding biology parameters in the 
European (Loshchagina et al. 2019) and the Asian part of 
Russia (this review) show some similarities in the timing of 
arrival at breeding grounds, egg-laying dates, and timing 
of departure for migration. Those dates are also compara-
ble to those published for North America (Robertson and 
Savard 2002). Overall, we did not find conclusive evidence 
for differences in ecology between LTD from the European 
and the Asian Part of Russia. A more detailed discussion of 
knowledge gaps, and an outlook on further research needed, 
is included in the review of the European breeding areas of 
Long-tailed Ducks (Loshchagina et al. 2019).
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