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BIOLOGY OF THE FLYING SQUIRREL 
IN THE SOUTH OF TYUMEN REGION

ABSTRACT. We have carried out a pioneer investigation on the assessment of the 
popidation of the Siberian flying squirrel in Tyumen region in 2007-2010 by recording its 
waste. The habitat area of the flying squirrel in Tyumen region stretches from the northern 
taiga (inclusive) to its southern borders in the forest-steppe zone. The maximum density of the 
flying squirrel population is registered in the southern taiga subzone. 44 sites have been studied 
in total. 31,8% of all the observed sites are inhabited by the Siberian flying squirrel. All habitats 
are connected with the transfer zone from the plain land to the river lowland and marsh. As 
a rule this transfer zone is significantly clean-boled. The flying squirrel adheres to such tree 
breeds as a birch, pine cedar, fir-tree, aspen and linden. The species has been seen in the forest 
park of Tyumen city. The morpho-physiological parameters testify to internal stability of the 
squirrel population found in favorable ecological conditions.
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Introduction. The flying squirrel (Pteromys volans volans L., 1758) or pal’-aur 
(Komi) or tovlyn lenyn (Mansi) is an understudied rodent species of the flying squirrel 
family (Pteromyidae) both in Russia and in the world. There are only some works on 
it in Karelia [1] and European part of Russia [2]. There are also some fragmentary 
data on Kuznetskiy Alatau and Altay [3]. In the West Siberian region our works are 
of pioneering nature.

Pleistocene fossils of the flying squirrel in Tyumen region are not known [4]. 
Nowadays, the species is widely spread in the whole forest zone of the region. The 
northernmost places of the findings are in settlement Sidorovsk on the river Taz and 
the Synya river basin. Yet, however, it might also inhabit the more northern forested 
areas along the rivers. To the south it reaches as far as the southern border of the sub­
taiga. We have come across it near village Antipino, in Uspenskiy Bor (pine wood), 
and along the Tavda river. In Yalutorovskiy district it was noted along the river Yurga 
in Shatrovskiy district of Kurgan region [5]. “The catalog of mammals of the USSR” 
[6] mentions a subspecies P. v. gubari Ognev, 1934 inhabiting the forest-steppe zones 
of Western Siberia and Northern Kazakhstan and also in the forested areas to the south 
of Tyumen region. It is rare in the region; though in some places (basin of the river 
Sabun) the local populations can be quite numerous [7]. Hunters observed the flying 
squirrel in Ust’-Ishimskiy, Tevrizskiy, Znamenskiy and Tarskiy districts of the 
neighboring Omsk region [8].
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Material and methods.
We carried out works on the assessment of the population of the Siberian flying 

squirrel in the middle and southern taiga and sub-taiga of Tyumen region [10] in 
2007-2010 by recording its waste [9]. In 2012 we worked in the forest-steppe zone 
of the region. We recorded data on the presence or absence of the species, described 
the phytocenosis structure and noted the species of the trees which the flying squirrel 
frequents and the recurrence of its waste.

Besides, in the period from November 2012 to February 2013 we trapped 41 flying 
squirrels in the area of settlement Turtas (basins of the rivers Vyya and Manguya) - 
southern taiga. 26 of the caught squirrels were subjected to a complex 
morphophysiological analysis. According to the method of morphophysiological 
indicators by S.S. Shwartz we calculated the indices of the liver, heart, kidneys, adrenal 
capsule, spleen, lungs and thymus with the formula: m (of an organ), mg/m (of the 
body), g = d [11]. In order to analyze the health condition of the animals in the 
populations we analyzed the ratio of the body weight to its length expressed in g/mm 
[12] and the hepato-suprarenal coefficient which is equal to the ratio of the liver index 
to the adrenal capsule index [13].

Findings of the research and discussion.
In 2007-2010 we examined 44 areas on the territory of Tyumen region (9 in the 

middle taiga; 8 in the southern taiga and 27 in sub-taiga). Besides, in June 2012 we 
inspected 6 more areas (3 in sub-taiga and 3 in the forest-steppe zone). At that we 
noted the southernmost places of the species traces of life (winter excrements) on the 
territory of Tyumen region: one place is located in sub-taiga in the south of Tyumen 
district near settlement Levashy where the flying squirrel was seen on the edge of the 
spruce forest leading to swampland; the second finding occurred in the middle forest­
steppe zone in the south of Isetskiy district in the valley of the river Yuzya at the 
south-eastern border of Rafailovskiy nature reserve where the flying squirrel was 
registered in the alder swamp [14].

Out of the 44 examined plots 31.8% turned out to be inhabited. All in all this is 
much higher than the results of the similar surveys carried out in Finland in 2003-2005 
(on average, 10.3% of the examined sites); in the Karelian Isthmus in 2004-2005 
99.3%) [15] and in the Republic of Karelia in 2004-2007 (15.4%) [16] or in Sverdlovsk 
region - 14.3% [2]. This can be explained: in the north of Europe the flying squirrel 
exists (and has been studied!) only in the northern taiga areas; at the same time in 
Western Siberia it can be met in the whole forest zone including southern taiga, which 
from the ecological point of view is probably an optimal natural sub-zone for the 
species in question within Eurasia. The share of the inhabited sites in different natural 
zones of Tyumen region is 22.2% in middle taiga; 37.5% in southern taiga and 33% 
in sub-taiga. The decrease in the amount of the flying squirrel from the south to the 
north of taiga, where we recorded the maximum population density on the tested sites, 
can explain the lower density values in Finland and Karelia, where the surveys were 
carried out on the territory of the northern taiga sub-zone; though over 40% of the 
sites are inhabited there as well.
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All the habitats where we found wastes of the flying squirrel are connected with 
an ecotone - transition from upland to lowland or swamp; as a rule a much opener 
space. It is necessary to note that other researchers have already mentioned swampy 
areas in connection with the habitats of flying squirrels. E.g. E. S. Zadiraka points out 
that in his research 90.6% of the medium swampy areas turned out to be inhabited in 
relation to the gross share of the inhabited sites [2].

Apart from the city of Petrozavodsk [17] we registered the species in the 
recreational forest of Tyumen city in the ripe standing forest of the holiday hotel 
“Olovyannikova” in 2008.

We found waste on the birch tree (52.2%), aspen and linden trees (both 17.4%). 
The linden trees grow only in sub-taiga. To the north more aspen trees than linden 
trees disappear. E.g. in Karelia 24% of aspen trees are inhabited by the flying squirrel 
[1]; 13% of all the findings occurred under spruce trees [10].

While steel-trapping in the subzone of southern taiga we found birch trees the 
most often inhabited (the flying squirrels were caught on all the trees supplied with 
traps); the second most inhabited tree was the cedar pine (48.1 % of all the findings). 
39% of the findings occurred on the fir trees; 10% on the aspen trees and 9.5% on the 
silver fir trees.

There were no flying squirrels on the common pine, dry trees and small trees (up 
to 15 cm in diameter) of various species.

In the inhabited areas which we observed continuously from 2007 to 2010 the 
flying squirrel was registered repeatedly in 50% of all the cases.

As for the gender structure of the flying squirrel population, we can so far refer 
only to the results of steel-trapping which indicate little male domination over females 
(sex ratio: males/females 1.36), which may be connected with the bigger activity and 
agility of the males.

The rutting period was noted to begin at the end of January 2013: 2 males and 2 
females ready for breeding (increased seminal glands, thick uterine horns) were caught 
in January-February. Their share equaled 26.7% of all the caught animals in that 
period.

Autumn change of coat was registered in some animals till 13 November 2012 
(paws, tail and wing membranes change their color).

We studied the anatomic and morphological properties of the flying squirrel in 
Western Siberia for the first time (table 1).

Analysis of table 1 lets us state confirmed bigger absolute dimensions of 
females as compared to males regarding the body and tail length. This might be 
explained by an older age of females. However, the thymus index shows the 
opposite (table 2). There is also a tendency towards a bigger body weight of the 
females although the relative dimensions of the animals expressed via their indices 
do not differ much (table 2). At that the females’ tail index is a little bigger than 
the males’ index.
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Table 2

Morphophysiological indices Males Females
Relative body weight 0,08 0,08
Skin index 0,18 0,17
Tail index 0,92 0,94
Foot index 0,21 0,21
Ear index 0,11 0,10
Heart index, %o 5,61 5,72
Liver index, %o 37,09 41,77
Kidney index, %o 4,97 5,34
Adrenal capsule index, %o 0,20 0,19
Hepatosuprarenal coefficient 185,45 219,84
Thymus index, %o 0,19 0,28
Spleen index, %o 2,08 2,40
Lungs index, %o 12,90 13,85

The variation coefficient of the exterior features of the flying squirrel found in 
Tyumen region, except for the skin weight, does not exceed 10% which can be an 
indicator of favorable environmental conditions ensuring morphological stability of 
the species.

As for the interior features, the absolute liver and kidney sizes are significantly 
bigger which can be traced in the organs’ indices. This can be a sign of a balanced 
energy metabolism with a little increased metabolism of this group of the intra­
population group ensuring its reproduction and further existence.

At that the females’ bodies do not show any signs of stress: their adrenal capsule 
index is even slightly lower than the males’. Hepatosuprarenal coefficient of the males 
tends to be higher as well. The lungs weight of the females is higher as compared to 
the males, which increases their respiratory capacity. The same is confirmed by 
comparison of their relative dimensions.

Variability of the interior indices of the population of the flying squirrel in the 
south of Tyumen region is higher as compared to the exterior ones. The variation 
coefficient of the following features is especially high: thymus weight, spleen weight 
(that is a multifunctional organ reacting practically to anything) and adrenal capsule 
weight which is responsible for the activation of the mechanisms of adaptation under 
stressful conditions.

The low infestation with ecto- and endoparasites (3.8% invasion is registered for 
the former and none at all for the latter) is another proof of the generally favorable 
environment of the species.

Conclusion. We have determined that the habitation area of the flying squirrel in 
Tyumen region stretches from the northern taiga (inclusive) to the middle wooded 
steppe zone. The maximum population density was registered in the southern taiga 
subzone. Everywhere the flying squirrel prefers ecotones along the edge of the swamp 
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among such tree species as the birch, cedar pine, fir tree, aspen and linden. The 
morphophysiological parameters and intra-population variation value indicate a stable 
internal condition of the population of the flying squirrel in the southern taiga of 
Tyumen region which is located in the favorable ecological conditions.
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