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Abstract
The bumblebee fauna of the Southern Taymyr region, northern Siberia, is represented by 10 species, i.e., Bom-
bus consobrinus, B. flavidus, B. lapponicus, B. hypnorum, B. jonellus, B. cingulatus, B. balteatus, B. pyrrhopygus, 
B. hyperboreus, and B. cryptarum. During the field research for this study, 7 species of bumblebee on the 
Putorana Plateau (or the Putorana Mountains, on the northwestern edge of the Central Siberian Plateau) and 
6 species near Dudinka Town were observed and B. consobrinus was found for the first time on the Putorana 
Plateau. To date, B. consobrinus was known only in the southern and central parts of the Krasnoyarsk Krai. 
Regarding the regional fauna, Transpalaearctic and Holarctic species are presented. According to the latitu-
dinal aspect, in this region there are arcto-boreal, arcto-temperate, boreal and temperate species. An analysis 
of the community was carried out regarding bumblebees that live on the Putorana Plateau. It was found that 
species of the subgenus Pyrobombus and Alpinobombus, that are typical for the tundra and forest-tundra zo-
nes in the Northern Palaearctic, are dominant within the bumblebee community.
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Introduction
In various types of biomes, bumblebees (Hymenop-
tera: Apidae: Bombus Latr.) have one of the key roles 
in the functioning of ecosystems that is associated 
with the pollination of a large number of entomoph-
ilous plants. They are a particularly important part of 
the ecosystems of the taiga, forest-tundra, and tundra 
zones (Chernov 1966, 1978a). Compared with other 
groups of bees, bumblebees have significant species 
richness in the high latitudes and they are able to suc-
cessfully forage in the extreme climatic conditions of 
Arctic ecosystems (Goulson 2010).

To our knowledge there are not many studies in 
the body of literature that are related to the regional 
fauna of bumblebees of Taymyr and the surrounding 
territories. Chernov (1966, 1978a) studied the bum-
blebee ecology in the tundra communities of Taymyr 
in the period of the 1960s to the 1970s. In the ear-
ly part of the twenty-first century, data on the local 
fauna of bumblebees in the Putorana Plateau were 
analyzed by Berezin and Tkacheva (2007). The an-
notated species list for the studied region is given by 
Byvaltsev et al. (2016). It can be concluded that the 
fauna and ecology of bumblebees of Taymyr and the 
surrounding territories are incompletely studied. For 
this reason, any new data related to this region are 
important. The obtained results are important in the 
general aspect of studying the influence of global cli-
matic trends on insects.

During this research, the existing data were sup-
plemented and new data were obtained, concern-
ing the bumblebee fauna in the Taymyrsky Dolga-
no-Nenetsky District of Krasnoyarsk Krai, Siberia. 
The bumblebee community of the Putorana Plateau 
is analyzed.

Materials and methods

The studied territory is located beyond the Arctic 
Circle and belongs to the Taymyrsky Dolgano-Ne-
netsky District of the Krasnoyarsk Krai, Siberia. 
This area includes a number of the collecting local-
ities on the Putorana Plateau, located in the north-

west of the Central Siberian Plateau. The surround-
ings of Dudinka Town are located on the bank of 
the Yenisei River.

Bumblebees were collected by random sampling 
in the studied habitats using an entomological net. 
This type of sampling of insects allows one to make 
the correct conclusions about the ratios of species in 
the communities (Pesenko 1972). Some specimens 
of bumblebee were manually collected from the 
roadsides near Dudinka Town.

The field research was carried out in July-August 
2018, i.e., July 14 to July 17 by PhD O.V. Akseno-
va, S.E. Sokolova, O.V. Travina and A.R. Shevchen-
ko near Dudinka Town (approximately 69°24’N, 
86°19’E), as well as in the period of July 17 to August 
9 by PhD N.A. Zubrii and O.D. Kovalev in various 
types of habitats on the Putorana Plateau, Khar-
aelakh Mountains (approximately 69°27’N, 88°42’E) 
(Fig. 1). The approximate coordinates of these local-
ities are provided here because the bumblebees were 
collected in several habitats. A total number of 223 
bumblebee individuals were collected.

The bumblebees were studied in alpine and nival 
meadows, larch forest, raised bog, meadow com-
munities along the roadsides of the Putorana Pla-
teau, tundra communities and meadow communi-
ties along the river banks and roadsides of Dudinka 
Town. A number of habitats in the Southern Taymyr, 
where bumblebees were collected are given in Fig. 2.

The species of bumblebee were identified ac-
cording to Løken (1973, 1984) and Panfilov (1978). 
Identification of species of the Bombus lucorum 
complex is according to Rasmont (1984), Rasmont 
et al. (1986), and Rasmont and Terzo (2017). The 
nomenclature of bumblebee species follows Wil-
liams (2019). The analysis of types of distribu-
tion are given according to Gorodkov (1984), and 
Pekkarinen and Teräs (1993).

The specimens of bumblebees are deposited in 
the Russian Museum of the Biodiversity Hotspots 
(RMBH) of the Federal Center for Integrated Arc-
tic Research (FCIARctic) of the Russian Academy of 
Sciences (RAS), and in the Northern (Arctic) Federal 
University named after M.V. Lomonosov (NArFU), 
Arkhangelsk, Russia.
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Fig. 1. Map of the Southern Taymyr. Black circles indicate the studied localities

Results

According to the results of the field research for the 
present study, 8 species of bumblebees (Table 1) were 
collected. B. consobrinus Dahlbom, 1832 and B. jonel-
lus (Kirby, 1802) were recorded for the first time in the 
studied localities. However, B. jonellus is well known 
in a number of localities of the Southern Taymyr, but 
it has not been indicated for the Putorana Plateau and 

the surroundings of Dudinka Town (Panfilov 1982, 
Byvaltsev et al. 2016). B. consobrinus was previously 
recorded only in the southern and central parts of the 
Krasnoyarsk Krai up until the present day (Skorikov 
1922, Byvaltsev et al. 2016). In general, 7 species of 
bumblebees on the Putorana Plateau and 6 species near 
Dudinka Town were found during the present study.

Transpalaearctic and Holarctic species, i.e., 5 and 
3 species respectively, are presented for the studied 
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Fig. 2. Habitats of bumblebees in the Southern Taymyr: (A) the surroundings of the Dudinka Town, (B, C, D) the Puto-
rana Plateau. Photos: N.A. Zubrii (Putorana) and O.V. Aksenova (Dudinka)

Table 1. List of the bumblebee species that were recorded in the Southern Taymyr during the field research in 2018 (on 
the Putorana Plateau; in the surrounding areas of Dudinka Town)

№ Species Type of distribution Putorana Dudinka % (Putorana)*
1 Bombus (Megabombus) consobrinus Dahlbom, 

1832
Tp Te ● – 1.6

2 B. (Psithyrus) flavidus Eversmann, 1852 Hol Bo ● – 5.7
3 B. (Pyrobombus) lapponicus (Fabricius, 1793) Tp Ab – ● –
4 B. (Pyrobombus) hypnorum (Linnaeus, 1758) Tp Te ● ● 0.5
5 B. (Pyrobombus) jonellus (Kirby, 1802) Hol At ● ● 20.2
6 B. (Pyrobombus) cingulatus Wahlberg, 1854 Tp Bo ● ● 10.4
7 B. (Alpinobombus) balteatus Dahlbom, 1832 Tp Ab ● ● 52.3
8 B. (Bombus) cryptarum (Fabricius, 1775) Hol At ● ● 9.3
Total 7 6 100.0

Notes: Hol – Holarctic, Тр – Transpalaearctic, Ab – arcto-boreal, At – arcto-temperate, Bo – boreal, Te – temperate. Symbols: * – the percentage in the 
sample was calculated only for bumblebees from the Putorana Plateau; bumblebees collected near Dudinka Town were not taken into account. (●) – 
recorded, according to the examined material, (–) – absent.
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regional fauna. Concerning the zonal distribution, 2 
species of each of the Transpalaearctic and Holarc-
tic species are arcto-boreal, arcto-temperate, boreal, 
and temperate.

Discussion

According to Byvaltsev et al. (2016) in their study that 
was dedicated to the bumblebee fauna of the Kras-
noyarsk Krai, the regional fauna is represented by 45 
species. Seven species authors are found to have stud-
ied within the Taymyr and surrounding areas, i.e., B. 
hypnorum (Linnaeus, 1758), B. cingulatus Wahlberg, 
1854, B. jonellus, B. lapponicus (Fabricius, 1793), B. 
balteatus Dahlbom, 1832, B. pyrrhopygus Friese, 1902 
and B. hyperboreus Schönherr, 1809.

For the surrounding areas of Dudinka Town, By-
valtsev et al. (2016) indicated 5 species, i.e., B. cin-
gulatus, B. hypnorum, B. hyperboreus, B. balteatus 
and B. pyrrhopygus. Regarding the present study, ac-
cording to the results of the field research in 2018, B. 
hyperboreus and B. pyrrhopygus were not observed 
in near Dudinka. However, in the present study, B. 
jonellus, B. lapponicus and B. cryptarum (Fabricius, 
1775) were recording, but to our knowledge, they 
were not observed in previous studies. The local fau-
na of bumblebees in the surrounding areas of Dudin-
ka Town is represented by 8 species, according to 
generalised data.

Concerning the Putorana Plateau, Byvaltsev et 
al. (2016) are not provided the data on bumblebees. 
According to the materials of Berezin and Tkacheva 
(2007), 6 species of bumblebees were recorded in the 
western part of the Putorana Plateau: B. balteatus, 
B. polaris Curtis, 1835, B. lapponicus, B. hypnorum, 
B. lucorum (Linnaeus, 1761), and B. flavidus Evers-
mann, 1852.

It should be mentioned that according to Williams 
et al. 2015, 2019, B. polaris is found only in North 
America and Greenland, and is considered as a sister 
species of the Eurasian B. pyrrhopygus.

Difficulties, concerning the morphological identi-
fication of the cryptic species Bombus lucorum com-
plex (B. lucorum, B. cryptarum and B. magnus Vogt, 

1911) until the end of the 2000s, led to the circum-
stance that in various regional studies these species 
were recorded actually as a species complex B. lucor-
um (Rasmont and Iserbyt 2019). In the most cases it 
is necessary the DNA barcoding (Bossert 2015). It is 
known that B. cryptarum almost completely replac-
es B. lucorum and B. magnus in the territories to the 
north of the Arctic Circle (Pamilo et al. 1997, Ras-
mont and Iserbyt 2019). For this reason, the presence 
of B. lucorum on the Putorana Plateau is unlikely.

Hence, the local fauna of bumblebees on the Puto-
rana Plateau has 9 species, according to generalised 
data. In the present study, B. consobrinus, B. jonellus 
and B. cingulatus were recorded for the first time in 
this territory.

In general, the fauna of bumblebees in the South-
ern Taymyr is represented by 10 species, i.e., B. con-
sobrinus, B. flavidus, B. lapponicus, B. hypnorum, B. 
jonellus, B. cingulatus, B. balteatus, B. pyrrhopygus, 
B. hyperboreus and B. cryptarum. It is typical for the 
tundra and forest-tundra ecosystems of Eurasia. In 
the above are presented the species that are widely 
distributed throughout Eurasia.

The percentage of samples was calculated only for 
bumblebees from the Putorana Plateau, because near 
Dudinka Town collections were carried out manually 
in transect. In the latter case, it is impossible to make 
this type of analysis.

The highest percentage in the sample from the 
studied locality of the Putorana Plateau is represented 
by species from the subgenus Pyrobombus and Alp-
inobombus. B. balteatus represents the largest num-
ber of individuals (over 50%) in the community. This 
hemiarctic species is dominant here.

The maximum abundance of hemiarctic species 
occurs in the middle and southern parts of the sub-
zone of the typical tundra. To the south, they are dis-
tributed over the forest-tundra (Chernov 1978b). The 
presence of hemiarctic species is also typical in the 
mountain ecosystems located along the transition 
zone between taiga and tundra.

According to Berezin and Tkacheva (2007), in the 
western part of the Putorana Plateau, the hemiarctic 
B. lapponicus (over 50% of the sample) is dominant, 
and B. balteatus is less numerous (26.6%). However, 
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B. lapponicus was not recorded during the field re-
search of the present study.

Quite abundant in the studied sample are B. jonel-
lus, B. cingulatus, and B. cryptarum. These species 
are typical and widely represented in taiga and for-
est-tundra habitats of Northern Eurasia. B. flavidus 
is a rather rare species in the community (5.7%). It 
is the nest parasite of B. jonellus and B. lapponicus 
(Løken 1984; Lhomme and Hines 2018).

It is noteworthy that there is the presence of B. con-
sobrinus in the local fauna of the Putorana Plateau. 
This species was known only in the southern and 
central part of the Krasnoyarsk Krai until the present 
day (Skorikov 1922, Byvaltsev et al. 2016). For this 
reason, the Putorana Plateau is probably the most 
northern locality of the record of B. consobrinus in 
the Krasnoyarsk Krai.

In Northern Europe, B. consobrinus is closely associ-
ated with its food plant Aconitum septentrionale Koelle. 
Hence, the ranges of B. consobrinus and A. septentrion-
ale are almost identical here (Løken 1973, Pekkarinen 
and Teräs 1993, Bolotov and Kolosova 2006). In other 
regions of Eurasia, the close connection of B. conso-
brinus with A. septentrionale is not clearly expressed 
(Sam-Eun et al. 2002, Bolotov and Kolosova 2006). 
The same is possible in the studied area of the Putora-

na Plateau, where no bumblebees were recorded on A. 
septentrionale during the present study.

Conclusions

The bumblebee fauna of the Southern Taimyr is typi-
cal of territories located in the tundra and forest-tun-
dra zones of Northern Eurasia, and is represented 
by 10 species, according to the results of the afore-
mentioned studies of the present authors in 2018 and 
other available publications in the literature. During 
the field research for the present study, the regional 
fauna was supplemented by B. consobrinus, which is 
not previously recorded in this territory.
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