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ABSTRACT. The article provides data on the spe-
cies composition of collembolans in ecosystems of the
Polar Urals and Karskaya tundra (Russia: Komi Repub-
lic, Yamalo-Nenets and Nenets Autonomous Districs).
In total, 65 species of 44 genera and 15 families of
springtails have been recorded in this area.

PE3IOME. B cratbe nmpuBOAATCS AaHHBIC O BHIO-
BOM cocTage kKoyutem6o: IomsprHoro Ypana u Kapckoit
tynapsl (Poceusi: Pecriyonuka Komu, SImano-Henen-
kuii 1 Henenxuit ABronomusie Okpyra). Beero B qan-
HOM pallOHe 3aperucTpUpoBaHO 65 BUAOB HOTOXBOC-
TOK U3 44 ponoB u 15 cemencTB.

Springtails of the East European tundra have been
studied quite well [Babenko et al., 2017]. Most of the
works on collembolans in this sector is based on mate-
rials collected on the Kanin Peninsula, in the Maloze-
melskaya and Bolshezemelskaya tundras (including the
Kolguev, Dolgii and Vaigach Islands) [Babenko et al.,
2017; Taskaeva, Nakul, 2017; Taskaeva et al., 2020].
According to these data, the list of springtails in the East
European tundra is quite extensive and includes 198
species. However, there is practically no information on
the composition and structure of the collembola fauna
of the Karskaya tundra, adjacent to the Bolshezemel-
skaya tundra from the east and the Polar Urals. It should
be added that the extreme northeast of the Bolshezemel-
skaya tundra and the Polar Urals is of great zoogeo-
graphical interest as an area of contact between Siberian
and Eastern European, as well as Boreal and Arctic
faunistic and floristic complexes [Savinov, 2018].

The first information about springtails of this arca
date back to the beginning of the 20th century. In the
summer of 1909, the expedition under the leadership
of 0.0. Backlund organized by the Imperial Russian

Geographical Society and the Imperial Russian Acad-
emy of Sciences spent 4 months exploring the region
of the Kara River, the Karskaya tundra, Bajdaratskaya
Bay and the River Shchyuchya, in the Arctic tundra of
the Yugorsky Peninsula (Polar Ural region) (Figs 1—
2). It was financed by the Kuznetsov brothers, who
were wealthy tea traders and who both agreed to par-
ticipate in the expedition. The starting point was the
city of Obdorsk (now Salekhard), where the partici-
pants of field research arrived on May 22, 1909. The
expedition went to the upper reaches of the Khanema
river (now River Khan-Mey, a tributary of the River
Sob), along the main watershed and a longitudinal
valley to the River Shchyuchya, through Lake
Shchyuchya, the upper reaches of the River Pyderata
(now River Baydarata) and the Minisey Mountain,
across the tundra to a mouth of the River Kara, across
the tundra along the coast of the Kara Sea, up the
valley of the River Baydarata and back to Obdorsk
(Salekhard) [Sorokina, Pont, 2014]. As one of the
results of this expedition, a list of springtails including
34 species and varieties was published [Linnaniemi,
1919]. Among them a little more than dozen species
were found in the Kara tundra and the Polar Urals
although only a few of the latter are easily recogniz-
able at present (Table 1). Later studies were carried
out only in the Polar Urals, namely in the vicinity of
Lake Pagaty located in the forest-tundra [Kolesnikova
et al., 2007] and in the tundra zone of the Khrebtovy
Preserve [The biological diversity..., 2010]. Based on
the results of these works, a list of springtails including
46 species was compiled. Therefore, any information
on soil springtails, especially from the extreme north-
cast of the European sector is of great interest.

We have processed a small collection of collembo-
las collected by A.l. Taskaev during the expedition
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Fig. 1. Location of Karskaya tundra and Polar Urals.
Puc. 1. Pacnonoxenne Kapckoit Tynapst u Ionspraoro Ypana

along the Kara river in August 2003. The Kara river
flows along the border of the Nenetsky and Yamalo-
Nenetsky Autonomous districts and Komi Republic.
The river is formed in North-Western slopes of the
Polar Urals at the confluence of the rivers Bolshaya
Kara and Malaya Kara. It flows mainly in a northwest-
ern direction along the Pai-Khoi ridge. The studied area
is located on the eastern outskirts of the Zapolyarny
District of the Ural mountainous country [Chibilyov,
2012] on the border of the southern and typical tundra
subzones. From the mouth of Kara on the coast of the
Kara sea the green moss and moss-lichen tundra are
most widespread. To the south of the shores from the
Kara mouth there are spotted and dwarf shrub tundra.
On the banks of the river valleys the shrub, willow,
meadow tundra is developed [Martynenko, 1999].
Unfortunately, due to the lost records, it is not
possible to give more detailed information about the
localities and biotopes where the material was collect-
ed. We are only basing ourselves on the labels, accord-
ing to which five locations were examined. From the
oral communication of V.I. Ponomarev, who was a
member of the expedition in 2003, the Polar Urals
became the starting point of the research (Lake Gnetty,
67°58" N, 65°35" E). The route passed along the Kara
river to the Baydaratskaya Bay (68°53" N, 66°35" E)
across the lake Komaty (68°07" N, 66°21" E), lake Big

Ngosaveito (68°39" N, 66°09" E) and ended near the
mouth of the Gromashor river (68°52" N, 64°53" E).
The route of the expedition is shown in Fig. 2. However,
it was not possible to correlate certain samples with
exact localities.

In total, 46 samples were studied and about 5 thou-
sand specimens of collembolans were sorted. Extrac-
tion was carried out in the laboratory of the Institute of
Biology in the Tullgren funnels at room temperature
and natural light for 10 days. Fixator was 70% solution
of ethyl alcohol with the addition of glycerin (3%).
Identification of springtails was done using the keys
[Fjellberg, 1998, 2007; Potapov, 2001; Kaprus et al.,
2016 and others].

As aresult of a study conducted in 2003, 37 species
were found in the vicinity of the Polar Urals and the
Karskaya tundra. Taking into account the literature data
[Linnaniemi, 1919; Kolesnikova et al., 2007; The bio-
logical diversity..., 2010] 65 species from 44 genera
and 15 families are known for this territory (Table 2).
No new species have been registered for the European
North-East of Russia. However, a number of species
were noted only as a result of the 1909 expedition
(Table 1). The first species is Podura aquatica prefer-
ing standing water in ponds and along the shores of
lakes appears to be generally distributed all over this
territory. But in our study it was not found, which is
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Fig. 2. The route of expeditions: red — an outline of the expedition itinerary by the Kuznetsov brothers to the Polar Urals in 1909; black — an
outline of the expedition itinerary by A.I. Taskaev and V.I. Ponomarev along the Kara river in 2003 (the map was taken from: Sorokina, Pont, 2014].
Puc. 2. MapiipyTbl dKCIIeTUIMIA: KpacCHbIH — cXema MapiipyTa skcrneauuun OpatbeB Kysuenobix Ha [Tomspubiii Ypan B 1909 r.;
4y&pHbI — cxema MapipyTa sxcneauin A M. Tackaes u B.J. IlToromapesa no pexe Kape B 2003 r. [kapTa B3siTa n3: Sorokina, Pont, 2014].

possibly due to the lack of samples from such habitats.
The other four Siberian species are Morulina gigantea,
Corynothrix borealis, Himalanura zaitsevi and Tomocer-
us sibiricus. If the first one was previously recorded
singly in East European tundra [Babenko et al., 2017],
then the second is noted for Novaya Zemlya, Siberia,
North-eastern and Middle Asia, Canada, Alaska and
Colorado [Babenko, Fjellberg, 2006]. At the same time,
in some “warm” habitats of Severnaya Zemlya, C. bore-
alis reaches the level of subdominance [Babenko, 2018].
The species Himalanura zaitsevi is mainly distributed
in West and Middle Siberia, recorded in Taimyr, Yaku-
tia and the Magadan region [Babenko, Fjellberg, 2006].
The existence of Tomocerus sibiricus in the collembo-
lan fauna of the researched territory is quite expected, as
previously it was found in the tundra of Vorkuta region
[Babenko et al., 2017]. The sixth species, Isotomurus
palustris originally described from western Europe is a
widespread hydrophile previously found in northeast-
ern Europe only in tidal strips of the Pechora Delta
[Taskaevaetal., 2020]. In two more species of Symphy-
pleona, belonging to the genera Sminturus and Dicyrto-
ma, the species affiliation is doubtful, but the genera are
most likely quite adequate. The rest of the species listed

in Table 1 obviously need to be confirmed due to
radical changes in the group’s taxonomy. However,
their identification cannot be confirmed as the slides
appear to be missing.

The ranges of most of the found species are exten-
sive in longitude (Holarctic, Palearctic, and Nosmopol-
itan). An insignificant prevalence of species with the
Eastern Palearctic range over the Western Palearctic
forms was noted, which is quite natural. It has already
been shown earlier that in springtails the “Siberian
influence” is much stronger than the “European” one
[Makarova et al., 2019]. In terms of latitudinal-zonal
groups Boreal, Arctic-Boreal and Polyzonal species
predominate. Only a few species with predominantly
arctic (Folsomia taimyrica and Morulina gigantea) and
arctic-alpine ranges (Folsomia bisetosa and Coryno-
thrix borealis) have been noted. Apparently, such a
composition of the fauna is not the prerogative of spring-
tails alone. Thus, for the nearby Yugor Peninsula and
Yamal, only one arctic species was recorded among the
oribatid mites, while none in the Polar Urals [Melekhi-
na, 2020].

The collected material cannot be interpreted from an
ecological point of view, which is due not only to the
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Table 2. List of springtail species known for the Karskaya tundra and the Polar Urals.
Tabnuma 2. Criucok BUAOB KoJuteMOon n3BecTHBIX Uit Kapcekoit Tynnpst u [lonsproro Ypana.

Family, species . Occurrence Range Literature

’ specimens | samples (Long./Lat.) data
Tullbergiidae
Mesaphorura italica (Rusek, 1971) — — WP+G/B +
Mesaphorura yosii (Rusek, 1967) 54 7 C/B -
Onychiuridae
Hymenaphorura anatolii Pomorski, 2001 36 6 EP/AB? -
Oligaphorura absoloni (Borer, 1901) — — TH/B >
Protaphorura bicampata (Gisin, 1956) 385 8 TP/B -
Protaphorura boedvarssoni Pomorski, 1993 1 1 WP/AB +
Protaphorura borealis (Martynova, 1973) 55 6 EP+N/AB? -
Protaphorura jacutica (Martynova, 1976) 151 9 EP/B -
Protaphorura pseudovanderdrifti (Gisin, 1957) - - WP+G/B }
Protaphorura subarctica (Martynova, 1976) 1 1 EP/AB -
Supraphorura furcifera (Borner, 1901) 12 4 TP/B +
Uralophorura schilovi (Martynova, 1976) 134 6 WP/AB +
Poduridae
Podura aquatica Linnaeus, 1758 — | — C/P +
Hypogastruridae
Ceratophysella denticulata (Bagnall, 1941) 104 10 C/P -
Choreutinula inermis (Tullberg, 1871) 1 1 TP/B X
Hypogastrura lapponica (Axelson, 1902) 1 1 TP/B -
Hypogastrura viatica (Tullberg, 1872) - - C/AB? +
Willemia anophthalma Bérer, 1901 11 6 TH/B +
Willemia denisi Mills, 1932 — — TH/B +
Xenylla sp. - - ? +
Brachystomellidae
Brachystomella parvula (Schiffer, 1896) 2 | 1 C/P —
Neanuridae
Anurida ellipsoides Stach, 1949 7 2 WP/B +
Anurida komi Babenko, 1998 - - ? +
Anurida papillosa (Axelson, 1902) 2 2 ?/AB —
Endonura reticulata (Axelson, 1905) TP/B +
Friesea mirabilis (Tullberg, 1871) — — C/B -
Friesea truncata Cassagnau, 1958 54 11 TP/B —
Micranurida pygmaea Borner, 1901 C/B -
Morulina gigantea (Tullberg, 1876) — — EP+N/A? +!
Neanura muscorum (Templeton, 1835) 2 2 TH?/B +7
Pseudachorutes dubius Krausbauer, 1898 WP/B +
Odontellidae
Xenyllodes armatus Axelson, 1903 61 | 12 TH/B +
Isotomidae
Agrenia riparia Fjellberg, 1986 27 6 TH/B +
Desoria alaskensis (Fjellberg, 1978) — — EP+N/B -
Desoria sp. gr. multisetis - - ? +
Desoria violacea (Tullberg, 1876) 23 10 EP+N/AB —
Desoria propinqua (Axelson, 1902) 9 3 TH?/B -
Folsomia bisetosa Gisin, 1953 331 10 TH/AA? -
Folsomia manolachei Bagnall, 1939 7 1 TP/P -
Folsomia palaearctica Potapov et Babenko, 2000 204 5 TH/B +
Folsomia quadrioculata (Tullberg, 1871) 2514 25 TH/P +7
Folsomia taimyrica Martynova, 1973 55 7 TH?/A -
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Table 2. List of springtail species known for the Karskaya tundra and the Polar Urals (end).
Tabmuma 2. Criucok BUAOB KoyieMOor u3BecTHBIX 1t Kapckoit TyHaps! u [lomsproro Ypana (OKOHYaHHUE).

Isotoma anglicana Lubbock, 1873 9 2 TP?/AB? —
Isotoma viridis Bourlet, 1839 - — TH/P +1,23
Isotomiella minor (Schiffer, 1896) 1 1 C?/B +
Isotomurus palustris (Miiller, 1776) — — TH?/? +
Pachyotoma miserabilis Potapov, 2017 3 2 EP/AB? +
Parisotoma ekmani (Fjellberg, 1977) 2 1 TH/B +
Parisotoma notabilis (Schiffer, 1896) 399 22 C/P +
Pseudisotoma sensibilis (Tullberg, 1876) 45 7 TH/AB +13
Tetracanthella wahlgreni Axelson, 1907 610 14 WP/AB +
Entomobryidae

Corynothrix borealis (Tullberg, 1877) — — EP+N/AA +!
Entomobrya nivalis (Linnaeus, 1758) — — C?/B +
Himalanura zaitzewi (Linnaniemi, 1919) — — EP/AB +!
Lepidocyrtus lignorum (Fabricius, 1793) — — TH/P 4
Tomoceridae

Tomocerina minuta (Tullberg, 1876) 1 1 TH/B -+
Tomocerus sibiricus Reuter, 1891 — — EP/B -+
Neelidae

Megalothorax sp. 1 sensu Babenko et al., 2017 1 1 ? -
Sminthurididae

Sphaeridia pumilis (Krausbauer, 1898) 1 1 TH/P —
Katiannidae

Sminthurinus aureus (Lubbock, 1862) 1 1 TP/P -
Sminthurinus concolor (Meinert, 1896) — — WP+G/AB? -
Dicyrtomidae

Dicyrtoma sp. — - 9 41
Sminthuridae

Allacma fusca (Linnaeus, 1758) — — TH/B +
Lipothrix lubbocki (Tullberg, 1872) — — TP/B -
Sminthurus sp. - - ? +1
Total 5314 46

NOTES: Long. — longitude: C — cosmopolite, TH — trans-Holarctic, TP — trans-Palaearctic, WP — West Palaearctic, EP — East
Palaearctic, N — Nearctic, G — Greenlandic; Lat. — latitude: A — Arctic, AA — Arctic-Alpine, AB — Arctic-Boreal, B— Boreal, P —
Polyzonal; Literature data according to: 1 — Linnaniemi [1919], 2 — Kolesnikova et al. [2007], 3 — The biological diversity... [2010]; dash

means that species is absent, plus — the species is present.

INPUMEYAHMWSA: Long. — noarotHsie rpynnsl apeanoB: C — xocmononutHas, TH — rtpancronapkruueckas, TP —
TpaHcnaneapkrudeckas, WP — 3anagno-maneapkruueckas, EP — Bocrouno-maneapkrudeckas, N — HeapkTHdeckas, G — IpeHIaH/ACKas;
Lat. — mmpoTHBIE TpyNIbl apeanoB: A — apkruyeckas, AA — apkro-anbnuiickas, AB — apkro-6opeansHas, b — OGopeansnas, I1 —

MOJIM30HAJIbHAS, INTEpaTypHbIe JaHHble 110: | — Linnaniemi [1919], 2 — Konecuukosa u 1p. [2007], 3 — Buonorudeckoe pasnoodpasue. . .,
[2010]; mpouepk O3HayaeT, 4YTO BUJ OTCYTCTBYET, IUIIOC — BHUJI IPUCYTCTBYET.

lack of data on biotopes and localities, but also to its
small volume. It is only possible to single out a group of
species recorded in all or almost all of the surveyed
habitats: Folsomia quadrioculata, Parisotoma notabi-
lis, Tetracanthella wahlgreni. All of these species are
widespread in both forest and tundra ecosystems.

The total number of species (65) recorded in the
Karskaya tundra and the Polar Urals is not high. More-
over, this is the fauna of a fairly large territory, which is
obviously distinguished by more diverse landscapes, in-
cluding both coastal and mountainous areas. Known
local faunas within the tundra zone of the east of the
Bolshezemelskaya tundra and the nearby Yugorsky Pen-
insula are much richer: 96 species were identified in the
course of long-term work in the Vorkuta region [Konak-

ova et al., 2020], 66 species in the area of Cape Bely Nos
[Babenko et al., 2017]. The fauna of Vaigach Island
located on the border of the Barents and Kara Seas is
almost identical in richness and includes 75 species
[Babenko et al., 2017]. Based on this brief comparison
with the very few available data, obviously, to conclude
that such a low diversity of the surveyed area is most
likely associated with a very low level of knowledge. At
the same time, the number of springtail species recorded
in the local faunas of the Zapolyarny district of the Urals
(excluding the Vorkuta region) is quite comparable. For
example, 37 species were identified in this study, 35
species were noted in the tundra ecosystems of the “Khrebt-
ovy” Preserve [Kolesnikova et al., 2010], 33 species and
4 varieties are known for the tundra and forest-tundra of
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the lower reaches of the Ob and the Yamal Peninsula
[Stebaeva, 1976; Babenko, 1997].

Thus, the springtail communities of the Kara tundra
and the Polar Urals are characterized by poor fauna,
which is most likely due to the low level of knowledge
of this area, as well as the predominance of boreal
species.
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