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INTRODUCTION

The Ussurian tube-nosed bat Murina us-
suriensis, a forest-dwelling insectivore, is
distributed in the Kurile islands, Sakhalin,
Southeastern Siberia (Ussuri) and Korea
and is the northernmost species of the genus
Murina (Koopman, 1994; Simmons, 2005).
In Japan, it ranges from Hokkaido Island in
the north to Yakushima Island in the south.
Although this population is classified as
M. sylvaticus in Yoshiyuki (1989), Koop-
man (1994), and Simmons (2005), we re-
gard it to be M. ussuriensis, following Mae-
da (1980, 2005).

Various types of day roosts have been
reported for the species, including tree cav-
ities, under tree bark, among the foliage of
trees and thickets, and beneath the roofs of
houses (Imaizumi, 1949; Endo, 1961; Yuka-
wa, 1966; Kuroda, 1969; Honda, 2002; Yo-
shiyuki and Karube, 2002). In late spring,
they have also been found in torpor in the
lingering snow of deep-snow area (Hattori,

1966; Ogawa et al., 2002). All of these roost
reports are based on incidental observa-
tions, with the exception of the one by Yo-
shiyuki and Karube (2002).

To investigate the types of roosts used
by this species, how often it changes roosts,
and the distances between roosts, we at-
tached radio transmitters to two adult fe-
male Ussurian tube-nosed bats in Septem-
ber 2004 at the Hitsujigaoka Experimental
Forest, Sapporo, Japan. In this paper, we re-
port on the roosts used by these bats and
discuss the implications.

MATERIALS AND METHODS

The Hitsujigaoka Experimental Forest of the
Forestry and Forest Products Research Institute is
a 155-ha research forest located in Sapporo, Hok-
kaido, Japan. The altitude ranges between 122 m and
262 m, and the topography is a mild slope inclined to-
ward the north. Temperatures occasionally exceed
30°C in summer and fall below -10°C in winter. The
average annual precipitation is about 1,000 mm.
Between December and April the ground is usually
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covered in snow which can be over 1.0 m deep. The
forest is a mosaic of stands of either naturally regen-
erated or artificially restocked deciduous or conifer-
ous trees. The main tree species are Japanese white
birch (Betula platyphylla), Mongolian oak (Quercus
crispula), Sakhalin fir (4bies sachalinensis), and Sak-
halin spruce (Picea glehnii). Most of the forest floor
is covered with thickets of bamboo grass (either Sasa
kurilensis or S. senanensis) 1.0-2.0 m in height.

On 16 September 2004, at ca. 18:40 hrs, we cap-
tured 2 females M. ussuriensis using a mist net placed
over the Urauchinai stream. The bats had the follow-
ing measurements: bat 1) forearm length 31.1 mm and
body mass 9.2 g, and bat 2) forearm length 31.5 mm
and body mass 6.0 g. We attached a 0.23 g radio trans-
mitter (Blackburn Transmitters, Nacogdoches, Texas,
USA) to the hair between the bats’ scapula using sur-
gical adhesive (Skin Bond: Pfizer Hospital Products
Group, Largo, Florida, USA). The bats were released
at the capture site at ca. 21:30 hrs on the same night.
We used Yaesu FT-290mklII receivers and portable
folding, 4-element Yagi antennas to locate the bats’
day roosts. We also used a large rotatable Yagi anten-
na equipped with four 3.7 m booms, each with nine
1.04 m elements. This was fixed to the rooftop of our
office building, ca. 500 m NNW of the capture site.

RESULTS

The transmitter battery attached to bat 1
lasted 12 days but we could determine its
roosts up to day 13 because the bat re-
mained in the roost it had used on day 12.
The transmitter signal could not be located
on three of 13 days (days 1, 3, and 4). The
transmitter battery attached to bat 2 lasted
15 days, but we determined its roosts up to
day 20 because this bat continued to use the
roost that it had used on day 15. All day
roosts were determined within this 20 day
period.

Seven roost sites were located for bat 1
(Table 1). Two of those were in tree crowns
and we could not determine individual trees
or the bats’ exact roost locations: one of the
two sites was at a small stand (0.06 ha)
of Japanese horse chestnut (desculus turbi-
nata), and the other was at the edge of
a dense stand of Sakhalin fir. The remaining
five roosts were in dead leaves (or leaf
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clusters), three of which had fallen and were
suspended in thickets of bamboo grass ap-
proximately 1 m from the ground. One was
lying on the ground beneath a thicket of
bamboo grass and one hanging from a bro-
ken branch of a fallen tree lying on the
ground of another thicket. The species of
leaves or leaf clusters used as roosts were
linden (7ilia maximowicziana), Japanese
horse chestnut, Mongolian oak, and Castor-
leaved aralia (Kalopanax pictus). Bat 1
changed roost sites every day up until day
10 (excluding the unknown roosts from
days 1, 3, and 4), and then used the same
roost for four consecutive days up to day 13
(Table 1). All of the observed roost sites
were within 150 m of the capture site, and
the shortest and the longest distances be-
tween consecutive roosts (not consider-
ing the unknown roosts) were ca. 5 m and
200 m, respectively (Fig. 1).

Over a 20-day period, bat 2 used seven
roosts (Table 1). For the first three days, it
used three different roosts in tree crowns all
at the edge of Sakhalin fir stands, but we did
not determine the individual trees or the
roosts. All of these roosts were in the same
or adjacent stands and close to each other
(within a 80 m radius) and were within 230
m from the capture site. On day 4, bat 2 was
found roosting over 700 m from the preced-
ing roosts (Fig. 1). From this day onwards
(days 4-20) this bat used four different
roosts in the vicinity (within a 60 m radius),
the first roost for one day and each of the
other three for 7, 2, and 7 consecutive days.
The roosts were all in fallen dead leaves
(or leaf clusters) suspended in thickets of
bamboo grass under naturally regenerated
broadleaf stands and all less than 1 m above
the ground (Table 1). The species of leaves
or leaf clusters used as roosts were Crimson
glory vine (Vitis coignetiae), Japanese cu-
cumber tree (Magnolia obovata), and Ca-
stor-leaved aralia. At 18:30 hrs (60 min
after sunset) on day 6, bat 2 was not in the



265

Short Notes

066 ov 33301y} Sse1d ooquueq Ul 89 BI[RIE POABI[-10)SB)) Jeo[ o[Surs L L 071
0001 ov o301y} Sse1S ooquueq Ul 99 BI[RIE POABI[-I0)SB)) I0)SNJo Jea[ 4 9 €121
066 0S 1931} SSseId ooquuieq Ul S6 201 IqUINOND osaueder I0)SNJo Jed[ L S 11-§
0S6 0€L 1931} Sseld ooquuieq Ul 06 JuIA AI10[3 uoswli) Jeo[ o[3urs I ¥ ¥
0€C 08 SUMOID 991} Ul & paynuspiun paynuaprun [ € €
OLIT 0L SUMOID 991} Ul & paynuspiun paynuaprun ! 4 [4
02C - SUMOID 991} UT é paynuaprun paygnuapIun I I I
cred
ial 0S1 33301y} sse1d ooquuieq Ul $6 BI[RIE POABI[-10)SB)) Jeo[ o[Surs ¥ L €101
08 06 SUMOID 991} UI é paynuapun paynuopIun I 9 6
0S1 01> 33301y} Sse1d ooquueq Ul 621 Jeo uer[oSuUON I0)SNJo Jed[ I S 8
0S1 00T 1301y} sse1d ooquueq Ul €L Jeo uer[oSuUON I0)SNJo Jea[ I ¥ L
08 01> 1931} B JopUN punois ay) uo 0 nusayd asioy asaueder Jeo[ o[3urs I € 9
06 - SUMOIO 9913 Ul A paynuapun payiuepIun I z S
- - - - - - [4 punoj jou €
06 - Jayo1y) ssead ooquieq ul 201 “ds uopury Jeo o[3us I I z
- - - - - - I punoy jou I
[ed
7 2ouesI(q I Q2uesIg uored0| ySoH sa1oads Jea| adA1 skeq 1SO0Y# Keq#

yrede w ¢ Ajojewrxordde axom 7 1eq £q pasn /£ pue ¢ SIS JSO0Y ‘W Ul d)1s arnyded oy) wody d0UL)SIP AY) — g 20ULISI(] W Ul 35001 Jurpadaxd
JU) WOIJ OURISIP dYI — [ 20UBISIq ‘WO ul Y31y 35001 A} — WSIOH $00T 1090100 YI9 UOILAIdSqo Ise] ‘1dquiardog yi9| ysnes :7 jeq 400z Joquaidas 6T
uoneAIssqo 1se ‘queideg Y191 1ysned ;| jeq :suoneuejdxy ‘oroddeg 9sa10] [eyuswiLIadxy eYoRSIMSIY Oy} Ul sisuaLmssn py om) Aq pasn s3so0y ‘[ 414V,



266

roost that it had used earlier that day, but it
was observed using the same roost on the
next day, indicating that it was active during
the night. At 23:10 hrs on day 19, bat 2 was
found in the roost that it had used earlier
that day, and also found using the same
roost on the next day. Hence, it is not known
if it left its roost that night.

The bats in dead foliage roosts suspend-
ed in thickets of bamboo grass had their
heads downwards and their ventral side in
contact with the leaf (Fig. 2). When bat 1
was observed on a dead leaf on the ground,
it was clinging to the upper side of a curl-
ed, tube-shaped leaf lying horizontally on
the ground. This leaf was one segment of
a palmately compound leaf of the Japanese
horse chestnut.

Short Notes

DiscussioN

Murina ussuriensis in this study often
used dead foliage roosts close to the ground.
Roosts situated close to the ground were
actually used far more frequently than
roosts in tree crowns (25 days versus five
days, respectively; see Table 1). To our
knowledge, such frequent use of roosts
close to the ground has not been reported
in other foliage-roosting microchiropterans
studied to date, such as Artibeus lituratus,
Vampyrodes carracioli, Syconycteris aus-
tralis, Murina florium, and Lasiurus bore-
alis (Morrison, 1980; Law, 1993; Menzel,
1998; Schulz and Hannah, 1998; Mager and
Nelson, 2001; see also Kunz and Lumsden,
2003). It is surprising that despite the high

FIiG. 1. The location of roost sites and movements between roosts. The capture site is indicated by a star. The

roost sites for bat 1 are indicated by white circles with black centres; those for bat 2, by black circles with white

centres. The connecting lines indicate changes between roost sites. The dashed lines indicate the missing roost
sites on days 1, 3, and 4 for bat 1
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potential of risk due to terrestrial predators,
in some roosts the bats did not conceal
themselves completely (Fig. 2). Their light
brown fur and lack of movement in the
roosts probably provide satisfactory camou-
flage.

Other reports over the use of similar
roosts by this species exist. In Septem-
ber 1996, Yoshiyuki and Karube (2002) ob-
served five M. ussuriensis within a 40 m ra-
dius, roosting in dead curled leaves of Li-
gularia dentata in Gifu, central Honshu.
Ligularia dentata is a community-forming
butterbur-like perennial herb, 40—120 cm in
height. Honda (2002) also found this spe-
cies on a dead leaf of a large-leaved liana
(Pueraria lobata) at a height of 1.5 m in
Gifu on 27 August 2001. The common use
of dead foliage close to the ground at two
sites about 1,000 km apart from each other
suggests that such roosting behaviour is
widely practiced by this species.

FIG. 2. Bat 2 in an exposed position on a single leaf
roost on day 19

Another notable observation in the pres-
ent study is that one individual roosted on
the ground. Hattori (1966) also found a fe-
male on the ground under a thicket in Naie
on 9 July 1963 and another female under
leaf litter in the forest around Moiwa
Mountain in Sapporo on 6 October 1963.
The former is ca. 60 km NE, and the latter,
ca. 6 km WNW of the present study site.
Roosting in leaf litter has also been ob-
served in Lasiurus borealis, a foliage roost-
ing species in North America (Mager and
Nelson, 2001; Boyles et al., 2003). Hence,
this roosting behaviour may be found more
commonly in a wider variety of species.

Murina ussuriensis appears to be quite
flexible in roost site selection because it has
been reported roosting in a wide range of
situations; for example, in the foliage of
trees, in tree hollows and woodpecker
holes, under exfoliating bark and under
house roofs (Imaizumi, 1949; Endo, 1961;
Yukawa, 1966; Kuroda, 1969). It is interest-
ing that L. borealis has also been found in
a wide variety of roosts similar to that of
M. ussuriensis, including roosts on or close
to the ground (Maclure, 1942; Constantine,
1958; 1959; Downes, 1964; Fassler, 1975;
Mager and Nelson, 2001).

When we approached M. ussuriensis
bats roosting in dead foliage near the
ground, they showed no noticeable move-
ments in response to our disturbance, which
included noise, camera flash light, and the
swinging of the roost foliage. Even when
we intentionally or accidentally touched the
bats or the antenna, there was still no reac-
tion. This is possibly due to the torpor they
were in. The body surface temperatures of
bat 2 measured on three occasions using a
radiation thermometer (PM133A: Yokoga-
wa M&C Corporation, Tokyo) were 19.6°C
at 16:03 hrs on day 7, 16.9°C at 16:24 hrs
on day 9, and 17.2°C at 14:10 hrs on day
14, respectively. The corresponding air
temperatures measured at a meteorological
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station located 3.2 km NE of the study site
were 20.2, 17.4, and 18.2°C, respectively.
Thus, the bat’s body surface temperatures
were almost the same as the ambient tem-
peratures, indicating that this bat was actu-
ally in deep torpor at those hours.

Although the bats were observed using
some roosts on several consecutive days,
thus, indicating an apparent high roost fi-
delity, this result may partly be attributed to
their nocturnal inactivity. In future studies,
it will be necessary to check the presence or
absence of bats during the night from roosts
used earlier in the day, otherwise their
nocturnal inactivity could be misinterpreted
as roost fidelity. This is particularly impor-
tant in autumn, when nocturnal foraging
activity becomes less profitable in energy
balance.
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INTRODUCTION

To date, at least 19 species of bats are
known to either roost in or construct tents
in more than 80 species of vascular plants
(Kunz et al., 1994; Stoner, 2000; review-
ed in Kunz and Lumsden, 2003). The short-
nosed fruit bat Cynopterus sphinx is one
among the three tent-making bats of the
Old World family Pteropodidae (Good-
win, 1979). Adult males are known to
construct tents by modifying various parts
of at least six plant species (Goodwin,
1979; Balasingh et al., 1995; Bhat and
Kunz, 1995). Once a tent is made, male
typically defends it against other compet-
ing males and also defends the females

who join his tent (Balasingh et al., 1995).
Harem males deposit saliva on the inter-
ior of the stem tents constructed in the veins
of Vernonia scandens and it has been sug-
gested that the deposited saliva may serve
to repel other conspecific males or may
facilitate females to identify particu-
lar male’s tent (Balasingh et al., 1995). Giv-
en that, only males were known to take part
in ‘tent-making’ and subsequent defense,
females always seems to depend on males
to acquire safe diurnal roost. Thus, the
mating system associated with C. sphinx
and other tent making/roosting bats is
thought to be a form of resource defense
polygyny (Brooke, 1990; Balasingh et al.,
1995; Kunz and McCracken, 1996; Tan



