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Cavity resources for Siberian flying squirrel, Pteromys volans orii,
in two different habitats in Hokkaido, Japan
Mayuka Marugame, Isao Izumi, Masaki Matsui, Takumi Okahira,
Tatsuo Oshida & Yoshihiro Hayashi
ABSTRACT. The Siberian flying squirrel (Pteromys volans) is arboreal and usually nests in cavities in
trunks. The population on Hokkaido Island, Japan, is considered an endemic subspecies (P. volans orii). In
mountainous areas of Hokkaido, P. volans orii mainly inhabits mixed forests dominated by Picea jezoensis
or Abies sachalinensis. To understand these usefulness as P. volans orii habitat, we made a preliminary
comparison of cavity resources in two different forests common in Hokkaido. Inner space of cavities in A.
sachalinensis-dominated habitat was significantly larger than that in P. jezoensis-dominated habitat. This
may mean that A. sachalinensis-dominated habitat provides more useful cavity nests for P. volans orii.
Abies sachalinensis is only distributed in Hokkaido and Sakhalin Island and the Kuril Islands of Russia.
Pteromys volans orii might have adapted itself into the unique A. sachalinensis-dominated forests located
on the periphery of P. volans distribution.
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Ðåñóðñû äóïåë äëÿ ñèáèðñêîé ëåòÿãè, Pteromys volans orii,
â äâóõ ðàçëè÷íûõ ìåñòîîáèòàíèÿõ íà Õîêêàéäî, ßïîíèÿ
Ì. Ìàðóãàìè, È. Èçóìè, Ì. Ìàòñóè, Ò. Îêàõèðà, Ò. Îøèäà, É. Õàÿøè
ÐÅÇÞÌÅ. Ñèáèðñêàÿ ëåòÿãà (Pteromys volans) îáû÷íî óñòðàèâàåò ãíåçäà â äóïëàõ äåðåâüåâ. Ïîïóëÿöèÿ îñòðîâà Õîêêàéäî, ßïîíèÿ, ðàññìàòðèâàåòñÿ â êà÷åñòâå ýíäåìè÷íîãî ïîäâèäà (P. volans orii).
Â ãîðíûõ ðàéîíàõ Õîêêàéäî P. volans orii íàñåëÿåò ïðåèìóùåñòâåííî ñìåøàííûå ëåñà ñ äîìèíèðîâàíèåì Picea jezoensis èëè Abies sachalinensis. Äëÿ îöåíêè ïðèãîäíîñòè ýòèõ ìåñòîîáèòàíèé äëÿ P.
volans orii áûëî ïðîâåäåíî ïðåäâàðèòåëüíîå ñðàâíåíèå ðåñóðñîâ äóïåë â äâóõ ðàçëè÷íûõ òèïàõ
ëåñîâ, âñòðå÷àþùèõñÿ íà Õîêêàéäî. Âíóòðåííåå ïðîñòðàíñòâî äóïåë â ëåñàõ ñ äîìèíèðîâàíèåì A.
sachalinensis îêàçàëîñü çíà÷èòåëüíî êðóïíåå, ÷åì â ëåñàõ ñ äîìèíèðîâàíèåì P. jezoensis. Ïîâèäèìîìó, ìåñòîîáèòàíèÿ ñ äîìèíèðîâàíèåì A. sachalinensis áîëåå ïðèâëåêàòåëüíû äëÿ ñîçäàíèÿ
ãíåçäîâûõ êàìåð P. volans orii. Ïèõòà Abies sachalinensis ðàñïðîñòðàíåíà òîëüêî íà Õîêêàéäî â
ßïîíèè è íà îñòðîâå Ñàõàëèí è Êóðèëüñêèõ îñòðîâàõ â Ðîññèè. Ïåðèôåðè÷åñêèé ïîäâèä ëåòÿãè
Pteromys volans orii ìîæåò áûòü ïðèñïîñîáëåí ê óíèêàëüíûì ëåñàì ñ äîìèíèðîâàíèåì A. sachalinensis.
ÊËÞ×ÅÂÛÅ ÑËÎÂÀ: Pteromys volans, Picea jezoensis, Abies sachalinensis, ñìåøàííûå ëåñà.

Introduction
Of all flying squirrel species, Pteromys volans (Siberian flying squirrel) has a widest distribution range
and occurs in Palearctic taiga (Wilson & Reeder, 2005).
Ognev (1966) described this species as inhabiting spruce
(Picea abies)-dominated boreal forests from Finland to
eastern Siberia. In Finland, this species prefers sprucedominated mixed forests with deciduous trees for food
and large aspens (Populus tremula) for nest cavity trees
(Hanski, 1998; Reunanen et al., 2002). In Leningrad,
Vologda, and Novgorod provinces, Russia, this species

also inhabits mixed forests dominated by conifers and
hardwoods such as aspens, birchs, alders, and willows
(Novikov et al., 1970).
The Hokkaido population of Siberian flying squirrel is regarded as an endemic subspecies P. volans orii
(Kuroda, 1921). Phylogeographically, it separated early from the Eurasian populations (Oshida et al., 2005).
In the mountainous areas of Hokkaido, P. volans mainly inhabits mixed forests dominated by Picea jezoensis
or Abies sachalinensis (Nakano et al., 1991). Both
Picea jezoensis and Abies sachalinensis are dominant
conifers in the mountainous natural forests of Hok-
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Fig. 1. Measurements used to describe tree cavities according to Masuda (2003).

kaido. Picea jezoensis is distributed in northeastern
Russia (Kuril Islands, Sakhalin, Primorskii, and Kamchatka Peninsula), Korean Peninsula, northeastern China, and Hokkaido. Abies sachalinensis is found only in
Hokkaido, the southern part of Sakhalin, and Kuril
Island (Satake, 1989). Therefore, the forest habitats of
P. volans orii in Hokkaido are quite different from
typical forest habitats in the Eurasian Continent. Since
P. volans inhabits spruce-dominated mixed forests in
Eurasia (Ognev, 1966), we may be able to expect that
this flying squirrel prefers the P. jezoensis-dominated
forest habitat in Hokkaido instead of the A. sachalinensis-dominated forest.
In Eurasia, P. volans usually uses tree cavities as
nests (Airapetyants & Fokin, 2003), although they are
sometimes known to build dreys (Hanski, 1998; Hanski
et al., 2000). Also, in Hokkaido, P. volans orii usually
uses cavities as nests (Nakano et al., 1991; Yanagawa,
1999; Masuda, 2003). To understand habitat preference of P. volans orii in Hokkaido, the abundance of
cavities could be reasonable and analyzable indicator.
In the present study, as a first step forwards identifying habitat preference of P. volans orii, we simply

compared cavity resources between two different natural forest habitats in Hokkaido: P. jezoensis-dominated
and A. sachalinensis-dominated mixed forests. We discuss which habitat has more abundant nest resource for
P. volans orii.

Study Area
This study was conducted in the University Forest
in Hokkaido, The University of Tokyo, Furano, Hokkaido, Japan (43°10´20´N, 142°20´40´E). This natural forest has an area of 22,894 ha and is covered with
natural sub-arctic mixed forests. Its dominant stands
are Abies sachalinensis, Tilia japonica, Acer mono,
and Picea jezoensis (Yamamoto et al., 1995).

Methods
We surveyed nest cavities from May to October
2008 in 5 A. sachalinensis-dominated 1-ha plots and 5
P. jezoensis-dominated 1-ha plots. We concentrated on
locating cavities < 4 m above the ground because it was

Cavity resource for Siberian flying squirrel
difficult and dangerous to check for cavities located
higher up the tree. Cavity trees were described by
species, height, diameter at breast height (DBH), diameter at cavity height (DCH), and type (living or snag).
We characterized each cavity in each tree with 6 measurements following Masuda (2003): height above
ground, longest diameter, shortest diameter, thickness
of entrance margin, length from entrance to inner wall,
and depth (Fig. 1). We also checked whether they were
used by P. volans orii. We used a Mann-Whitney U-test
to compare cavity trees and cavities between the two
forest types.
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Results
We found a total of 45 cavities on 44 trees in the A.
sachalinensis-dominated 1-ha plots and 57 cavities on
47 trees in P. jezoensis-dominated 1-ha plots. In the A.
sachalinensis-dominated habitat, most cavities were in
trunks of A. sachalinensis. In the P. jezoensis-dominated habitat, cavities were mainly on P. jezoensis and A.
sachalinensis (Table 1). In the A. sachalinensis-dominated habitat, cavities were on 32 live trees and 13
snags. In the P. jezoensis-dominated habitat, cavities
were on 39 live trees and 8 snags. Between habitats,

Table 1. Cavity tree species in two different habitats of Pteromys volans orii.


Species
Abies sachalinensis
Picea jezoensis
Taxus cuspidata
Magnolia obovata
Padus ssiori
Sorbus commixta
Phellodendron amurense
Acer mono
Acer spp.
Tilia japonica
Tilia maximowicziana
Fraxinus mandshurica
Acer ukurunduense
Betula ermanii
unknown

Total

Number (%) of cavity trees in habitats
A. sachalinensis-dominated
P. jezoensis-dominated
22 (50.00)
12 (25.53)
1 ( 2.27)
15 (31.92)
1 ( 2.27)
0
1 ( 2.27)
0
0
1 ( 2.13)
2 ( 4.55)
3 ( 6.38)
2 ( 4.55)
0
3 ( 6.82)
2 ( 4.26)
7 (15.91)
5 (10.64)
2 ( 4.55)
2 ( 4.26)
2 ( 4.55)
0
0
1 ( 2.13)
0
4 ( 8.51)
0
2 ( 4.26)
1 ( 2.27)
0


44
47

Table 2. Comparison of mean measurements (SD in parentheses) of cavity trees and cavities between two different Pteromys volans orii habitats; we concentrated on locating cavities < 4 m above the ground.

Habitat
Variable
Cavity trees



A. sachalinensisdominated

P. jezoensis- dominated



P*

Height (m)

19.01 ( 7.92), n=33

18.29 ( 8.23), n=39

0.71

DBH (cm)

34.54 (17.87), n=41

43.75 (26.30), n=47

0.12

DCH (cm)

45.81 (38.65), n=44

45.54 (27.84), n=52

0.41


Cavities
Height above ground (m)









1.29 ( 0.75), n=45

1.50 ( 0.81), n=57

0.14

Longest diameter (cm)

15.16 (12.52), n=45

12.29 (10.96), n=57

0.12

Shortest diameter (cm)

4.90 ( 3.06), n=45

5.16 ( 3.16), n=57

0.72

Thickness of entrance margin (cm)

2.55 ( 2.52), n=45

1.03 ( 2.04), n=57

< 0.01

14.24 (33.34), n=45

2.30 ( 4.72), n=57

< 0.01

12.73 ( 8.62), n=45

11.22 ( 7.46), n=57

0.40

Length from entrance to inner wall (cm)
Depth (cm)
*Mann-Whitney's U-test
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cavity trees did not significantly differ in height, DBH,
and DCH (P > 0.05, Table 2). The cavities also did not
differ in height above ground, longest diameter, shortest diameter, and length from entrance to inner wall (P
> 0.05). Thickness of entrance margin and depth were
significantly greater in the A. sachalinensis-dominated
habitat than in the P. jezoensis-dominated habitat (P <
0.01) (Table 2). Only 4 cavities in live trees were used
by P. volans orii in the A. sachalinensis-dominated
habitat. No cavities were used in the P. jezoensisdominated habitat.

Discussion
Number of cavities found in the A. sachalinensisdominated habitat was similar to that in the P. jezoensis-dominated habitat, showing cavity resources were
similar in these two different habitats. In the A. sachalinensis-dominated habitat, 50% of cavities were found
on A. sachalinensis. Even in the P. jezoensis-dominated habitat, 25% of cavities were on A. sachalinensis,
although the most cavity abundant tree was P. jezoensis
(31.92% of total number). Pteromys volans orii may
find A. sachalinensis more useful in nesting. In fact, P.
volans orii most frequently nests in A. sachalinensis in
northern Hokkaido (52.80%; Nakano et al., 1991) and
eastern Hokkaido (33.33%; Masuda, 2003). Pteromys
volans orii may have more opportunity to nest A. sachalinensis because it had the most cavities.
Between two different habitats, cavity trees did not
differ in most measurements (Table 2), showing that the
similar sized trees have cavities. Thickness of entrance
margin and the cavity depth were significantly greater
in the A. sachalinensis-dominated habitat than in the P.
jezoensis-dominated habitat (Table 2). Cavities in the
A. sachalinensis-dominated habitat may have tougher
entrance and wider interior space than those in the P.
jezoensis-dominated habitat. Nakano et al. (1991) reported that the nest space of P. volans orii was 18 x 18
x 56 cm in northern Hokkaido. Masuda (2003) showed
that nest depth was 27.5 cm. Therefore, wider interior
space could be important for nesting of P. volans orii.
This may mean that A. sachalinensis-dominated habitat
provides more useful cavity nests for P. volans orii.
Unfortunately, it is difficult to identify why thickness of
entrance margin and depth differed between two habitats. Further studies should examine the relationship
between these two cavity measurements and how the
cavities are made.
We found P. volans orii using only four cavities in
the A. sachalinensis-dominated habitat and none in the
P. jezoensis-dominated habitat. Our data, however, are
insufficient to state that P. volans orii prefers the A.
sachalinensis-dominated habitat to the P. jezoensisdominated habitat. Of the four cavities used by P.
volans orii, all were on live trees. Masuda (2003) and
Asari et al. (2009) reported that P. volans orii nested
more in live trees than snags. Our finding also may
support these previous reports, but it was not conclu-

sive due to few data. The A. sachalinensis-dominated
habitat may provide more useful nest resources for P.
volans orii than the P. jezoensis-dominated habitat.
This endemic flying squirrel subspecies might have
successfully adapted itself to the unique A. sachalinensis-dominated forests located on the periphery of the P.
volans distribution. To further understand the habitat
preference of P. volans orii, however, food resources
must be considered. Pteromys volans orii may preferentially use food resources in A. sachalinensis habitat
or in P. jezoensisi habitat. Information of both nest and
food resource preferences may clarify the habitat preference of P. volans orii.
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