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A bumblebee community was studied at Pymvashor, the only thermal spring in
North European Russia. The bumblebee fauna comprised 12 species, which is a
large number when compared to other native tundra ecosystems. Most of the spe-
cies recorded were ubiquitous, 3 were forest species and 2 were typical tundra
species. The presence of the ubiquitous and forest species in the bumblebee com-
munity appears to be due to the landscape features and the perennial impact of the
hot springs, under the influence of which specific extrazonal ecosystems arise
that are different from those typical of the tundra zone.
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1. Introduction

The study of invertebrates, including insects in
hydrothermal ecosystems, has always been of
great interest. There is a large body of literature
dedicated to research of different taxonomic
groups of insects at thermal springs in different
regions. This research has considered the impact
of hot springs on the species richness of insects,
adaptation to the specific conditions of thermal
waters, ecology of different species, etc. (Stock-
ner 1971, Resh & Barnby 1984, Glazier & Gooch
1987, Pritchard 1991, Pritchard & Kortello 1997,
Lobkova & Lobkov 2003, Garbuz et al. 2008).

The stimulus for our research at the thermal
spring of Pymvashor was that the hydrothermal
system is located within the southern tundra, and
characterised by a unique composition of flora

and fauna (Bolotov & Bogolitsyn 2011). Many
groups have not previously been studied in this
area. As the object of our research, we chose
bumblebees, a taxonomic group with origins in
the mountains of Central Asia (Hines 2008).
Hence, bumblebees are well adapted to living in
the unfavourable climatic conditions of the north.
The present article describes the bumblebee com-
munity at Pymvashor.

2. Materials and methods

The thermal spring Pymvashor (67°09’N, 60°51’
E) is located in the Nenets Autonomous Region,
on the eastern outskirts of the Bolshezemelskaya
tundra, near both the Adzva River and the right
tributary of the Usa River. It is in the subzone of
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the dwarf-shrub tundra. Pymvashor is the only
territory of the mainland northern Europe where
thermal springs exist, and is located to the north
of the Arctic Circle (Bolotov & Bogolitsyn 2011).
Descriptions of the natural conditions, physical
and geographic characteristics of the study area
were published earlier (Bolotov & Bogolitsyn
2011, Bolotov et al. 2012). A map of the thermal
spring area of Pymvashor is presented in Fig. 1.

The zonal vegetation of the study area is rep-
resented mainly by different variants of dwarf
birch and willow tundra. However, under the in-
fluence of the warming impact of thermal water it
has formed an extrazonal ecosystem (Vinogra-
dova 1962) which is characterised by more south-
ern types of vegetation, represented by sparse
spruce-woods (Picea abies ssp. obovata (Ledeb.)
Domin). These grow as a narrow band through
the thermal valley (Bolotov & Bogolitsyn 2011,
Bolotov et al. 2012). There are a large number of
plant species of the taiga flora: Cirsium hetero-

phyllum (L.) Hill, Filipendula ulmaria (L.)
Maxim., Hieracium umbellatum L., Chamerion

angustifolium (L.) Holub, Veronica longifolia L.
and Vicia sepium L. The nomenclature of plants
follows Elven (2016).

Entomological studies were conducted as part
of the Polar Expedition of the Institute of Envi-

ronmental Problems of the North (Russian Acad-
emy of Sciences, Ural Division) in years 2009,
2010, and 2012–14. Bumblebees were collected
using an entomological net, within the area of the
thermal spring in the valley and on the banks of
the Pymvashor stream. Atotal of 233 bumblebees
were collected.

Bumblebee identification followed Løken
(1973, 1984) and Panfilov (1978). The subgener-
ic classification and the synonymy of species are
given according to Williams (2016). Our determi-
nations were verified using the collection materi-
als from the Natural History Museum (London)
and the Zoological Institute of the Russian Acad-
emy of Sciences (Saint Petersburg).

Identification of species of the Bombus luco-

rum-complex followed the keys of Rasmont
(1984), Rasmont and Terzo (2010), and without
using DNA-barcoding. However, we have to
consider our specimens as B. cf. cryptarum, be-
cause morphological identification of these spe-
cies is unreliable (Bossert 2015). It is most likely
that B. cryptarum is represented at Pymvashor.
Rasmont and Iserbyt (2010) note that “according
to Pamilo et al. (1997) and to many personal ob-
servations, B. cryptarum may totally supplant B.

lucorum north of the Arctic Circle”.
The distributions of the bumblebee species
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are based on the data of Pekkarinen and Teräs
(1993), Byvaltsev (2009), Levchenko and
Tomkovich (2014), and Williams (2016). The
main habitats of the bumblebee species are ac-
cording to Bäckman and Tiainen (2002), and
Bolotov and Kolosova (2006).

The relative abundance of each species of
bumblebee was taken to be equal to the propor-
tion of each species caught (Magurran 2004). The
relative abundance was calculated for each year
separately. The periods of collecting were from
28.VIII to 4.IX.2010, from 31.VII to 5.VIII 2012,
and 4–16.VII.2013. The specimens of 2009 and
2014 were excluded from the calculations (and
Table 1), because there were only few bumble-
bees (9 individuals).

The specimens of bumblebees from Pym-
vashor are deposited in the Russian Museum of
the Biodiversity Hotspots (RMBH), Federal Cen-
ter for Integrated Arctic Research, Arkhangelsk,
Russia.

3. Results

The bumblebee fauna of the thermal spring of
Pymvashor was represented by 12 species. The
study area was dominated by Transpalaearctic
species (58%), while Holarctic ones accounted
for 25%, and Eurosiberian ones 17%. According
to their habitat preferences, most species are con-
sidered ubiquitous (58%), while forest species

accounted for 25%, and tundra species 17% of the
total. As estimated from the proportion of each
species caught, the relative abundance of each
bumblebee species at Pymvashor thermal spring
is given in Table 1. The most abundant species in
the period from 28.VIII to 4.IX.2010 was B.

flavidus (79%); other species in the community
were rare. The period from 31.VII to 5.VIII.2012
was dominated B. flavidus (31.2%), B. pratorum

(26%) and B. jonellus (18.8%). Bombus balteatus

(38.1%), B. lapponicus (21.4%) and B. flavidus

(16.7%) were the most abundant species in the
community in 4–16.VII.2013.

In the list of the examined material presented
below, we note the numbers of individuals, the
dates of the records, the localities within the study
area, and the collector name in brackets. Queens
of bumblebees are marked as $, workers �, and
males #.

3.1. Bombus (Megabombus) hortorum

(Linnaeus, 1761)

Examined material. 1� 28.VIII.2010, bank of the
Pymvashor stream, [Bolotov]; 1# 30.VIII. 2010,
valley of the Pymvashor stream, [Bolotov]; 1�

4.IX.2010, valley of the Pymvashor stream, near
to the house, [Bolotov]; 1� 3.VIII.2012, valley of
the Pymvashor stream, near to the Iglovsky
snowfield, [Skyutte]; 1� 9.VII.2013, valley of the
Pymvashor stream, near to the house, [Skyutte].
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Table 1. Species of bumblebees and their relative abundances (%) in Pymvashor, North European Russia, in dif-

ferent years.

2010 2012 2013

B. (Megabombus) hortorum (Linnaeus, 1761) 3.5 1.0 2.4
B. (Thoracobombus) pascuorum (Scopoli, 1763) – – 7.1
B. (Th.) schrencki Morawitz, 1881 1.2 – –
B. (Psithyrus) flavidus Eversmann 1852 79.0 31.2 16.7
B. (Ps.) sylvestris (Lepeletier, 1832) 1.2 – –
B. (Pyrobombus) lapponicus (Fabricius, 1793) – 4.2 21.4
B. (Pr.) hypnorum (Linnaeus, 1758) – 4.2 –
B. (Pr.) pratorum (Linnaeus, 1761) 4.6 26.0 7.1
B. (Pr.) jonellus (Kirby, 1802) 4.6 18.8 2.4
B. (Pr.) cingulatus Wahlberg, 1854 1.2 5.2 4.8
B. (Alpinobombus) balteatus Dahlbom, 1832 3.5 5.2 38.1
B. (Bombus) cf. cryptarum (Fabricius, 1775) 1.2 4.2 –

Number of specimens 86 96 42



Distribution. Transpalaearctic.
Main habitat requirement. Ubiquitous.

3.2. Bombus (Thoracobombus) pascuorum

(Scopoli, 1763)

Examined material. 3� 14.VII.2013, near to the
thermal pond, [Skyutte].
Distribution. Transpalaearctic.
Main habitat requirement. Ubiquitous.

3.3. Bombus (Thoracobombus) schrencki

Morawitz, 1881

Examined material. 1# 28.VIII.2010, bank of the
Pymvashor stream, [Bolotov].
Distribution. Transpalaearctic.
Main habitat requirement. Forest.

3.4. Bombus (Psithyrus) flavidus

Eversmann 1852

Examined material. 31# 28.VIII.2010, bank of
the Pymvashor stream, [Bolotov]; 8#
28.VIII.2010, 7# 30.VIII.2010, valley of the
Pymvashor stream, [Bolotov]; 7# 30.VIII.2010,
1# 4.IX.2010, valley of the Pymvashor stream,
[Bolotov]; 13# 28.VIII.2010, Goryachaya gora
slope, [Bolotov]; 2# 1.VIII.2012, near to the
Pityevoy stream, [Skyutte]; 13# 31.VII.2012,
9# 1$ 1.VIII.2012, 5# 5.VIII.2012, valley of the
Pymvashor stream, near to the house, [Skyutte];
2# 14.VII.2013, near to the thermal pond,
[Skyutte]; 5# 15.VII.2013, valley of the Pym-
vashor stream, [Skyutte].
Distribution. Holarctic.
Main habitat requirement. Ubiquitous.

3.5. Bombus (Psithyrus) sylvestris

(Lepeletier, 1832)

Examined material. 1# 30.VIII.2010, valley of
the Pymvashor stream, [Bolotov].
Distribution. Transpalaearctic.
Main habitat requirement. Ubiquitous.

3.6. Bombus (Pyrobombus) lapponicus

(Fabricius, 1793)

Examined material. 1� 23.VII.2009, bank of the
Pymvashor stream, [Bolotov]; 1� 2# 31.VII.
2012, 1# 1.VIII.2012, valley of the Pymvashor
stream, near to the house, [Skyutte]; 1#
10.VII.2013, Goryachaya gora slope, [Skyutte];
2� 1# 14.VII.2013, valley of the Pymvashor
stream, near to the house, [Skyutte]; 4� 15.VII.
2013, valley of the Pymvashor stream, [Skyutte].
Distribution. Transpalaearctic.
Main habitat requirement. Tundra.

3.7. Bombus (Pyrobombus) hypnorum

(Linnaeus, 1758)

Examined material. 2� 1# 31.VII.2012, 1#
1.VIII.2012, valley of the Pymvashor stream,
near to the house, [Skyutte].
Distribution. Transpalaearctic.
Main habitat requirement. Ubiquitous.

3.8. Bombus (Pyrobombus) pratorum

(Linnaeus, 1761)

Examined material. 1# 28.VIII.2010, bank of the
Pymvashor stream, [Bolotov]; 1$ 1� 30.VIII.
2010, valley of the Pymvashor stream, [Bolotov];
1� 4.IX.2010, valley of the Pymvashor stream,
near to the house, [Bolotov]; 1� 1.VIII.2012, 300
m from the house, near to the karst zone (kIII),
[Skyutte]; 1� 1# 1.VIII.2012, near to the
Pityevoy stream, [Skyutte]; 2# 1.VIII.2012, near
to the karst zone (kII); 1� 7# 31.VII.2012, 2� 6#
1.VIII.2012, 1� 3# 5.VIII.2012, valley of the
Pymvashor stream, near to the house, [Skyutte];
3� 14.VII.2013, near to the thermal pond,
[Skyutte].
Distribution. Eurosiberian.
Main habitat requirement. Forest.

3.9. Bombus (Pyrobombus) jonellus

(Kirby, 1802)

Examined material. 1� 28.VIII.2010, 2� 30.VIII.
2010, valley of the Pymvashor stream, [Bolotov];
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1� 30.VIII.2010, valley of the Pymvashor
stream, [Bolotov]; 2� 4# 31.VII.2012, 1$ 1� 7#
1.VIII.2012, 2# 5.VIII.2012, valley of the
Pymvashor stream, near to the house, [Skyutte];
1� VIII.2012, valley of the Pymvashor stream,
[Skyutte].
Distribution. Holarctic.
Main habitat requirement. Ubiquitous.

3.10. Bombus (Pyrobombus) cingulatus

Wahlberg, 1854

Examined material. 1� 30.VIII.2010, valley of
the Pymvashor stream, [Bolotov]; 1# 31.VII.
2012, 3# 1.VIII.2012, 1� 5.VIII.2012, valley of
the Pymvashor stream, near to the house,
[Skyutte]; 2� 14.VII.2013, near to the thermal
pond, [Skyutte].
Distribution. Eurosiberian.
Main habitat requirement. Forest.

3.11. Bombus (Alpinobombus) balteatus

Dahlbom, 1832

Examined material. 1$ 28.VIII.2010, valley of
the Pymvashor stream, [Bolotov]; 1$ 30.VIII.
2010, valley of the Pymvashor stream, [Bolotov];
1� 28.VIII.2010, on the slope of Goryachaya
gora, [Bolotov]; 1� 2# 31.VII.2012, 1� 1.VIII.
2012, 1� 5.VIII.2012, 1� 9.VII.2013, valley of
the Pymvashor stream, near to the house,
[Skyutte]; 3� 10.VII.2013, on the slope of Gory-
achaya gora, [Skyutte]; 2$ 4� 1# 14.VII.2013,
near to the thermal pond, [Skyutte]; 1$ 16.VII.
2013, near to the rocky slope, [Skyutte]; 1$ 6�

1# 25.VII.2014, valley of the Pymvashor stream,
near to the house, [Skyutte].
Distribution. Transpalaearctic.
Main habitat requirement. Tundra.

3.12. Bombus (Bombus) cf. cryptarum

(Fabricius, 1775)

Examined material. 1� 28.VIII.2010, on the bank
of the Pymvashor stream, [Bolotov]; 1�

31.VII.2012, 1� 1# 1.VIII.2012, 1� 5.VIII.2012,
valley of the Pymvashor stream, near to the
house, [Skyutte].

Distribution. Holarctic.
Main habitat requirement. Ubiquitous.

4. Discussion

There are two main factors that appear to be re-
sponsible for the species composition and abun-
dance of bumblebees in the Pymvashor thermal
spring area. The first one is the geothermal heat-
ing, i.e. there are the specific climatic conditions,
different from the zonal tundra habitats. The sec-
ond factor is that the formation of bumblebee
communities is influenced by extrazonal ecosys-
tems in the thermal area.

Due to the combined effects of these two fac-
tors, the bumblebee fauna in Pymvashor has quite
a high number of ubiquitous and forest species,
which are not typical of zonal tundra habitats.
Furthermore, the number of recorded species (12)
is higher than in other localities within the tundra
zonal habitats of North European Russia (Pota-
pov et al. 2014b).

However, the fauna of bumblebees in the sur-
rounding areas has been poorly studied, because
they are hard-to-reach. The materials represent
mainly the early 20th century in the collections of
the Zoological Institute of Saint-Petersburg
(Panfilov 1981, 1982, 1984). According to old
collections, only five species have been found in
these areas: B. lapponicus, B. hypnorum, B. pra-

torum, B. jonellus, B. balteatus. During our re-
search, we did not study the territories near
Pymvashor.

The bumblebee fauna of Pymvashor includes
species that are widely distributed in the Palae-
arctic, which indicates the low specificity of the
community. It contains two typical tundra spe-
cies, B. balteatus and B. lapponicus. Their abun-
dances were not high in the late summer 2010 and
2012 but they dominated in the community in the
middle July 2013 (Table 1).

The forest species in the bumblebee fauna of
the study area include B. schrencki, B. pratorum

and B. cingulatus. These species are common
within the taiga zone of the European North of
Russia, but are not typical for tundra habitats
(Bolotov & Kolosova 2006).

The presence of the ubiquitous B. hortorum is
noteworthy, as it is usually characteristic of
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meadow communities (Bolotov & Kolosova
2006). The other ubiquitous species, B. jonellus,
is a typical representative of the bumblebee fauna
at high latitudes (Chernov 1966, Bolotov &
Podbolotskaya 2003). The presence of B. flavi-

dus, which is a social parasite of B. jonellus, was
expected (Løken 1984). Its relative abundance in
the community was very high, 79% in 2010
(Table 1). Such high values of abundance may be
explained by the fact that we collected bumble-
bees in the late summer of 2010, which is the peri-
od for the flight activity of B. flavidus males
(Løken 1984). In 2012 and 2013, when the col-
lecting period was in the middle summer or close
to it, the relative abundance of B. flavidus was
lower.

Unfortunately, we have no possibilities to
compare the relative abundance of species be-
tween Pymvashor and the surrounding areas, be-
cause there is few information from there. We can
assume that the bumblebees develop more rap-
idly in Pymvashor thermal spring than in territo-
ries of zonal habitats. For example, similar pro-
cesses were observed in Kunashir Island (Rus-
sian Far East) (Potapov et al. 2014a).

Our conclusion is that the area of Pymvashor
thermal springs supports a larger number of bum-
blebee species than is typical of the surrounding
tundra habitat, and that reflects the greater physi-
cal and floristic diversity of the thermal area. The
ecosystem of Pymvashor, which is formed under
the influence of thermal exposure, is a kind of “re-
serve habitat” (Lobkova & Lobkov 2003) for the
typical zonal species of insects and for the inhab-
itants from the more southern areas.

We can assume that bumblebee species,
which are common within the taiga zone and not
typical for tundra habitats, may represent relict
populations, from a time when the climate was
generally warmer in this area. During the Holo-
cene thermal maximum on the eastern outskirts of
the modern Bolshezemelskaya tundra was repre-
sented by the taiga zone (Velichko 2002). Hence,
the Pymvashor thermal area became “a reserve
habitat” for the bumblebee species of the taiga
zone later when the climate became cooler.
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