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Description of a new species belonging to the Murina ‘suilla-group’
(Chiroptera: Vespertilionidae: Murininae) from north Vietnam
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Based on a series of 11 specimens collected in north Vietnam between 2006 and 2007, a new species of tube-nosed bat belonging
to the genus Murina is described. Externally similar to Murina aurata Milne-Edwards, 1872, from which it differs primarily in
dental characteristics, the new species is distinguished from all other existing species of Murina by a combination of its small size,
pelage and craniodental features. It is currently known from three localities in north Vietnam, all of which include significant areas
of forest over limestone karst.
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INTRODUCTION
Occurring from India eastwards through to
Japan, northwards to the former USSR and southwards through peninsular Malaysia and Indonesia to
northern Australia, the subfamily Murininae Miller,
1907 is historically poorly represented in collections
and was, until recently, regarded as including nineteen species (Simmons, 2005). Recent studies have
added substantially to existing knowledge with
seven taxa new to science described from East Asia
since the latter publication (Csorba and Bates, 2005;
Kuo et al., 2006, 2009; Csorba et al., 2007; Kruskop
and Eger, 2008). Until now however, the relative
lack of material has constrained efforts to resolve
disagreements concerning the taxonomic status of
certain older forms (summarised in Csorba and
Bates, 2005). Correspondingly little is known regarding the natural history and ecology of Southeast Asian members of the Murininae, although the
group is generally regarded as being forest dwelling
(Nowak et al., 1994). At least eight species belonging to the Murininae are currently known from the
Socialist Republic of Vietnam (Hendrichsen et al.,
2001; Kruskop et al., 2006; Csorba et al., 2007;
Kruskop and Eger, 2008), a number which includes

six species of Murina Gray, 1842, one species of
Harpiocephalus Gray, 1842 and one species of Harpiola Thomas, 1915.
In May 2006, a single specimen of a small tubenosed bat was collected during a field survey at
Khau Ca in the northern Vietnamese province of Ha
Giang, which lies on the Vietnam-China border.
Subsequently, nine additional specimens were collected at Kim Hy Nature Reserve in Bac Kan province over the course of 2006–2007. All were initially identified in the field as Murina aurata MilneEdwards, 1872, on the basis of external similarities
in size and pelage. Later examinations, however, revealed craniodental differences with M. aurata and
other features which distinguish them from all other
known Murina. Together with a specimen subsequently collected in the north-western province of
Son La, we therefore provide here a description of
these specimens as a new species of Murina.
MATERIALS AND METHODS
Morphological Assessment and Measurements
Age and reproductive status were assessed following
Anthony (1988) and Racey (1988). Body mass was measured
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from live individuals in the field to the nearest 0.5 g using
a 30 g Pesola spring balance. External measurements were
taken from dry skins and alcohol-preserved museum specimens
to the nearest 0.1 mm. Craniodental measurements were taken
to the nearest 0.01 mm using digital calipers under a stereomicroscope. Measurements herein include only those taken
from non-juveniles, as indicated by the presence of fully ossified metacarpal-phalangeal joints.
The definitions of external measurements are as follows:
FA: forearm length — from the extremity of the elbow to the
extremity of the carpus with the wings folded; TAIL: tail length
— from the tip of the tail to its base adjacent to the anus; HF:
foot — from the tip of the longest digit, excluding the claw, to
the extremity of the heel, behind the os calcis; TIBIA: tibia
length — from the knee joint to the ankle; 5met, 4met, 3met:
length of the metacarpal of the fifth, fourth, and third digits
respectively — taken from the extremity of the carpus to the distal extremity of each metacarpal; 3d1ph: length of the first phalanx of the third digit; 3d2ph: length of the second phalanx of
the third digit; EAR: ear length — from the lower border of the
external auditory meatus where it joins with the body to the tip
of the pinna; TRAGUS: tragus length — from the lower posterior emargination to the tip of the tragus.
Definitions for craniodental measurements are as follows:
STOTL: total length of skull — from the anterior rim of the
alveolus of the first upper incisor to the most projecting point of
the occipital region; GTL: greatest length of skull — greatest
antero-posterior diameter of the skull, taken from the most projecting point at each extremity along the median line of the
skull, including the incisors; CBL: condylobasal length — from
the exoccipital condyle to the posterior rim of the alveolus of
the first upper incisor; CCL: condylo-canine length — from the
exoccipital condyle to the most anterior part of the canine;
PWC1C1: anterior palatal width — least distance between the
inner borders of the upper canines; PWM3M3: posterior palatal
width — least distance between the inner borders of the last upper molars; C1C1W: width across the upper canines — greatest
width, taken across the outer borders of upper canines; M3M3W:
width across the upper molars — greatest width, taken across
the outer crowns of the last upper molars; ZYW: zygomatic
width — the greatest width of the skull across the zygomatic
arches; MAW: mastoid width — the greatest distance across the
mastoid region; IOW: interorbital width — the least width
of the interorbital constriction; BCW: greatest braincase width
— greatest width of the braincase; BOW: basioccipital width —
least distance between the cochleae; BCH: braincase height —
taken from the basisphenoid at the level of the hamular processes to the highest part of the skull, including the sagittal crest
(where present); CM3L: maxillary toothrow length — from the
front of the upper canine to the back of the crown of the third
molar; CP4L: upper canine-premolar length — from the front of
the upper canine to the back of the crown of the posterior premolar; ML: mandible length — from the anterior rim of the
alveolus of the first lower incisor to the most posterior part of
the condyle; CM3L: mandibular toothrow length — from the
front of the lower canine to the back of the crown of the third
lower molar; CP4L: lower canine-premolar length — from the
front of the lower canine to the back of the crown of the posterior premolar; CPH: least height of the coronoid process — from
the tip of the coronoid process to the apex of the indentation on
the inferior surface of the ramus adjacent to the angular process.
Specimens included in this study are held in the collection
of BAT: Bat Association of Taiwan, Taipei, Taiwan; BM(NH):

The Natural History Museum, London, UK, formerly British
Museum (Natural History); ESRI: Endemic Species Research
Institute, Nantou, Taiwan; IEBR: Institute of Ecology and Biological Resources, Hanoi, Vietnam; HNHM: Hungarian Natural
History Museum, Budapest, Hungary; HZM: Harrison Institute,
Sevenoaks, Great Britain, formerly Harrison Zoological Museum; MNHN: Museum National d’Histoire Naturelle, Paris,
France; MZB: Museum Zoologicum Bogoriense, Bogor,
Indonesia; NF: Kim Hy Nature Reserve Collection, Vietnam;
NMNS: National Museum of Natural Science, Taichung, Taiwan; RMNH: National Museum of Natural History, Leiden, the
Netherlands, formerly Rijksmuseum van Natuurlijke Historie;
SMF: Senckenberg Museum, Frankfurt am Main, Germany;
ZMA: Zoölogisch Museum, Amsterdam, the Netherlands;
ZMNTU: Zoological Museum of the National Taiwan University, Taipei, Taiwan.

SYSTEMATIC DESCRIPTION
Murina eleryi sp. nov.
Holotype
HNHM.2007.51.1. (collector’s number: NF.
101007.2), mature Y, in spirit, skull removed.
Collected by N. M. Furey (NMF) on 10 October
2007. Measurements for the holotype (in mm) are as
follows: FA = 28.4; TAIL = 28.7; HF = 6.2; TIBIA
= 14.7; 5met, 4met and 3met = 26.1, 25.5 and 26.2,
respectively; 3d1ph = 10.8; 3d2ph = 10.5; EAR =
12.6; TRAGUS = 5.8; STOTL = 14.62; GTL =
14.90; CBL = 12.89; CCL = 12.59; PWC1C1 = 1.65;
PWM3M3 = 2.59; C1C1W = 3.21; M3M3W = 4.62;
ZYW = 7.84; MAW = 7.07; IOW = 4.27; BCW =
7.11; BOW = 1.22; BCH = 5.77; CM3L = 4.50;
CP4L = 2.07; ML = 9.55; CM3L = 4.89; CP4L =
1.82; CPH = 2.86; Mass = 4.0 g.
Type Locality
Kim Hy Commune, Na Ri district of Kim Hy
Nature Reserve, Bac Kan province, Vietnam,
22˚16.392’N, 106˚03.427’E, 525 m a.s.l. (above sea
level).
Paratypes
Collector’s number: NF.170906.3 [retained by
Vu Dinh Thong (VDT), Institute of Ecology
and Biological Resources, Hanoi, Vietnam], Y,
body in alcohol, skull removed, collected on 17
September 2006, An Tinh commune, Na Ri district of Kim Hy Nature Reserve, 22°11.806’N,
106°02.216’E, 660 m a.s.l.; BM(NH).2008.25 (collector’s number: NF.060207.1), X, body in alcohol,
skull removed, collected on 6 February 2007, Vu
Muon commune, Bac Thong district of Kim Hy
Nature Reserve, 22°14.849’N, 105°58.376’E, 735 m
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a.s.l.; HNHM.2007.28.2. (collector’s number: NF.
060207.6), X, dry skin, skull removed, collected on
6 February 2007, Vu Muon commune, Bac Thong
district of Kim Hy Nature Reserve, 22°14.849’N,
105°58.376’E, 735 m a.s.l.; collector’s number:
NF.240507.1 (to be deposited in the Royal Ontario Museum, Canada), X, body in alcohol, skull
removed, collected on 24 May 2007, An Tinh
commune, Na Ri district of Kim Hy Nature Reserve,
22°11.755’N, 106°02.299’E, 720 m a.s.l.; HZM.
1.39006 (collector’s number: NF.270507.2), X,
body in alcohol, skull removed, collected on 27 May
2007, An Tinh commune, Na Ri district of Kim Hy
Nature Reserve, 22°11.755’N, 106°02.299’E, 720 m
a.s.l.; NF.230707.1, X, body in alcohol, skull removed, collected on 23 July 2007, Vu Muon commune, Bac Thong district of Kim Hy Nature Reserve, 22°14.789’N, 105°58.469’E, 720 m a.s.l.
Referred Material
Collector’s number: T.241107.1 (retained by
VDT, Institute of Ecology and Biological Resources, Hanoi, Vietnam), Y, body in alcohol, skull
removed, collected on 24 November 2007, Muong
Do commune, Phu Yen district, Son La province,
Vietnam, 21°11.552’N, 104°51.484’E, ca. 780 m
a.s.l.; NF.250506.1, Y, body in alcohol, skull removed, collected on 25 May 2006, Khau Ca, Tung
Ba commune, Vi Xuyen district, Ha Giang province,
Vietnam, 22°50.718’N, 105°07.603’E (central coordinates), ca. 750 m.a.s.l; NF.030707.1, Y, body in
alcohol, skull removed, collected on 3 July 2007, An
Tinh commune, Na Ri district of Kim Hy Nature
Reserve, 22°11.755’N, 106°02.299’E, 720 m a.s.l.;
NF.240707.2, X, body in alcohol, skull removed,
collected on 24 July 2007, Vu Muon commune,
Bac Thong district of Kim Hy Nature Reserve,
22°14.835’N, 105°58.693’E, ca. 750 m a.s.l.
Diagnosis
This is a small species of Murina with a forearm
length of 27.7–31.3 mm and a greatest skull length
of 14.18–15.33 mm. On the dorsal surface, the lower portion of under hairs are very dark brown and are
followed by a pale grey-yellow mid-section which
progressively darkens to copper-reddish before terminating in a distinctly darker tip (Fig. 1). Longer
shiny golden hairs with darker bases are scattered
over the back, nape and head. The superficial impression is copper-reddish mottled with underlying
dark brown and overlain by individual shiny gold
hairs. Ventrally, the fur is black on the basal half and
creamy white on the remainder, excepting the sides
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of ventrum and upper chest where hair tips graduate
towards very light brown. The plagiopatagium is attached to the base of the first claw. In the lateral profile, the anterior portion of the skull ascends evenly with only a shallow concavity over the orbits
(Fig. 2). The rostrum is not inflated. The upper
toothrows are distinctly convergent anteriorly. The
upper canine (C1) exceeds the posterior premolar
(PM4) in height and attains approximately twothirds its basal area (Fig. 3). The upper anterior premolar (PM2) is compressed, such that its width
exceeds its length and its shape is elliptical rather
than round. The first (M1) and second (M2) upper
molars possess a moderately developed mesostyle,
and the adjacent labial face of these teeth possess a
protuberance in their midpart. In the mandible, the
lower canine (C1) distinctly exceeds the posterior
premolar (PM4) in height and is equal or slightly
greater in basal area. The talonids of the lower molars (M1 and M2) are clearly separated from their respective trigonids and exceed these in crown area.
Description
This is a small-sized Murina, with a forearm
length of 27.7–31.3 mm (Table 1). The nostrils are
typical of the genus, tubular and highly protuberant
(Fig. 1A). On the dorsal surface, under hairs are
very dark brown basally and in their mid-part, pale
grey-yellow which progresses to copper-reddish before terminating in a distinctly darker tip (Fig. 1B
and 1C). Darkening of hair tips is less evident on the
lower surface of the back. Longer shiny golden
guard hairs with slightly darker bases are scattered
individually over the back, nape and head. The collective impression is copper-reddish mottled with
underlying dark brown and overlain by scattered
shiny gold hairs. The upper surface of the hind limbs
and feet are thinly covered with long copper-reddish
hairs (some of which possess darker bases), which
form the majority of hairs on the upper surface of
the tail membrane and also extend onto the plagiopatagium below the forearm and elbow to a distance of approximately 1.5 cm from the hind limbs.
Hairs on the central ventral surface are separated
into two distinct colour bands. The lower portion is
black and distinctly darker than hair bases on the
dorsal surface, while the upper half is cream white
(Fig. 1A and 1D). Towards the sides of the ventrum
and upper chest, hair tips graduate towards a light
brown colour, while on the throat, hairs are uniformly white and shorter. The cheeks and muzzle
bear a mixture of short uniformly white and darker
hairs, together with a few significantly longer and
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TABLE 1. Measurements of external and craniodental features of M. eleryi sp. nov. Values are given in grams and millimetres. Sample
sizes are given in the first row, unless otherwise stated. Acronyms and definitions for measurements are given in the text
Character
Mass
FA
Tail
HF
Tibia
5met
4met
3met
3d1ph
3d2ph
Ear
Tragus
STOTL
GTL
CBL
CCL
PWC1C1
PWM3M3
C1C1W
M3M3W
ZYW
MAW
IOW
BCW
BOW
BCH
CM3L
CP4L
ML
CM3L
CP4L
CPH

♂♂ (n = 5)
0 ± SD
4.4
28.3 ± 0.7
29.1 ± 1.9
6.6 ± 0.8
14.0 ± 0.7
25.7 ± 0.8
25.0 ± 0.8
25.6 ± 0.7
10.7 ± 0.3
10.3 ± 0.5
12.3 ± 0.7
5.6 ± 0.2
14.38 ± 0.39
14.64
12.8 ± 0.28
12.36
1.78
2.84 ± 0.15
3.43
4.92 ± 0.23
8.03 ± 0.15
7.16 ± 0.16
4.28 ± 0.11
7.08 ± 0.12
1.36 ± 0.11
5.67 ± 0.12
4.60
2.08
9.46 ± 0.14
5.11 ± 0.17
1.87 ± 0.06
2.92 ± 0.14

min–max, n
4.0–5.0, 4
27.7–29.4
26.5–31.5
5.6–7.7
13.0–14.7
24.7–26.6
24.1–26.1
24.9–26.5
10.2–11.0
9.8–11.0
11.5–12.6
5.3–5.8
13.79–14.79
14.18–14.94, 4
12.40–13.12
12.14–12.59, 4
1.65–1.90, 4
2.81–2.98
3.21–3.62, 4
4.62–5.19
7.84–8.22
7.01–7.37
4.18–4.46
6.87–7.18
1.22–1.39
5.49–5.77
4.50–4.70, 4
2.05–2.11, 4
9.29–9.60
4.89–5.33
1.82–1.96
2.80–3.15

uniformly white guard hairs, but there is no distinct
facial mask.
The ears average 12.5 mm in length (range
11.5–13.3, n = 10); the anterior border of each is
convex and possesses a very small basal concavity.
The ear tip is rounded off and the distal portion of
the posterior margin is convex, while the lower portion possesses a shallow angular concavity. Short
transverse cartilaginous ribs are commonly present
on the inner surface of the ear conch. On the inner
surface of the conch, a linear fold of skin extends
from the base of the tragus towards the posterior
margin of the pinnae, stopping short of the latter.
A raised flap of skin with a tuft of hair attached is
present on the lower inner border of the posterior
margin. The tragus tapers to an acute point at approximately half the height of the pinnae (0 = 5.8, range
5.3–6.4, n = 10). Its anterior margin is convex or almost straight while the posterior margin is distally
concave, proximally strongly convex and narrows

♀♀ (n = 6)
0 ± SD
4.7 ± 0.7
29.9 ± 1.0
29.5 ± 1.5
6.7 ± 0.6
13.6 ± 0.7
27.0 ± 0.8
26.6 ± 0.7
26.8 ± 1.2
11.1 ± 0.5
10.9 ± 0.6
12.7 ± 0.8
5.9 ± 0.3
14.69 ± 0.25
15.01 ± 0.29
13.12 ± 0.30
12.66 ± 0.24
1.82
2.78 ± 0.13
3.55
5.01 ± 0.13
8.16 ± 0.11
7.27 ± 0.21
4.17 ± 0.10
6.98 ± 0.14
1.39 ± 0.10
5.57 ± 0.12
4.68 ± 0.09
2.15 ± 0.05
9.57 ± 0.25
5.19 ± 0.08
1.92 ± 0.09
3.03 ± 0.12

min–max, n
4.0–5.5
28.6–31.3
27.3–31.7
6.0–7.4
12.8–14.8
26.0–28.1
25.6–27.5
25.6–28.7
10.1–11.8
9.8–11.3
12.0–13.3, 5
5.7–6.4, 5
14.28–14.98
14.62–15.33, 5
12.78–13.59
12.43–12.99, 5
1.72–1.92, 4
2.67–3.01
3.49–3.63, 4
4.87–5.18
8.09–8.36
7.02–7.60
4.01–4.28
6.82–7.19
1.27–1.56
5.44–5.78
4.61–4.82, 5
2.08–2.22, 5
9.33–9.97
5.10–5.32
1.77–2.00
2.88–3.23

abruptly inwards before the base. In a single individual collected from Son La province, a notch is present
on the posterior margin immediately above the base.
In the wings, the fifth metacarpal (5met = 26.4,
24.7–28.1, n = 11) slightly exceeds the fourth (4met
= 25.9, 24.1–27.5, n = 11) in length, while the third
metacarpal (3met = 26.3, 24.9–28.7, n =11) is
slightly more variable, while averaging close to the
fifth. The first phalanx of the third digit (3d1ph =
10.9, 10.1–11.8, n = 11) is slightly longer than the
second (3d2ph = 10.6, 9.8–11.3, n = 11) in length.
Short shiny golden hairs are present on the upper
surface of the forearm and thumb, and to a lesser degree, the proximal portion of the fifth metacarpal.
Similar hairs are also present on the second digit and
the first and second phalanges of the third digit,
which collectively form the leading edge of the
wing. The hind limbs and feet average 13.8 and 6.7
mm in length, respectively. Tail length averages
29.3 mm. The calcar is without a keel and is well
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FIG. 1. A — living individual of M. eleryi sp. nov. (holotype, HNHM 2007.51.1); B — dorsal view of holotype; C — detailed view
of dorsal pelage (holotype); D — detailed view of ventral pelage (holotype). Photographs by NMF

developed, occupying on average 45.8% (39.5–
50.0%, n = 11) of the trailing edge of the uropatagium. The plagiopatagium is attached to the base of
the claw of the first toe.
The skull is small with a greatest skull length
(GTL) of 14.18–15.33 mm and a condylo-canine
length (CCL) of 12.14–12.99 mm (Table 1). In lateral profile, the anterior portion of the skull ascends
relatively evenly, with only a shallow concavity
over the orbits, such that the height of the mid portion of the braincase exceeds the frontal area (Fig.
2A). There is no sagittal crest. The lambdoid crests,
although reduced, are distinct in contrast. The rostrum is not inflated, and possesses a distinct depression along its midline which continues into the interorbital region. The narial emargination is wide,
with a length roughly subequal to its width. The posterior border of the palatal emargination extends to
the middle of the upper canine (C1). The zygoma are
delicate and widest posteriorly. The palate is concave and narrows towards the canines (PWC1C1/
PWM3M3 = 0.64, 0.60–0.66, n = 8). The basioccipital space is relatively narrow (BOW = 1.37,
1.22–1.56, n = 11) and the basioccipital pits are well
defined and deep.
The maxillary toothrows are distinctly convergent anteriorly (C1C1W/M3M3W = 0.70, 0.67–0.71,

n = 8). Upper toothrow length (CM3L) is 4.50–4.82
mm (Table 1). The posterior external face of the first
upper incisor (I2) is in contact with the anterior internal face of the second upper incisor (I3), such that
I2 is situated anterior to I3 and clearly visible in the
lateral view (Fig. 2A). I2 possesses a secondary cusp
which is posterior to and lower than the principal
cusp. In the occlusal view, the crown area of I2 is
half or less that of I3 (Fig. 3A). I3 possesses a lateral cusp on the lingual side and, although close to, is
not in contact with the canine (C1). I3 is slightly but
distinctly shorter in height than I2. The upper canine
(C1) has a well defined cingulum and is unicuspid.
Its height exceeds that of the posterior premolar
(PM4), while its basal area is approximately twothirds. The anterior premolar (PM2) is relatively
small and compressed, such that its width exceeds
its length and its shape is more elliptical than round.
Its basal area is less than half that of the posterior
premolar (PM4), while its height is between one half
to two-thirds. The first (M1) and second (M2) upper
molars possess moderately developed mesostyles.
The adjacent portions of the labial face of these
teeth possess a variably developed protuberance in
their mid-part. The metacones of the first (M1) and
second (M2) upper molars slightly exceed their respective paracones in height. The posterior upper
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FIG. 2. Lateral views of the skull and mandible of A — M. eleryi sp. nov. (holotype, HNHM 2007.51.1) from Vietnam; B — M. aurata
(holotype, MNHN 1870-590) from China; C — M. gracilis (holotype, ZMNTU 1996.10.3) from Taiwan; and, D — M. florium skull
(RMNH 28120) from Ambon and mandible (holotype, BMNH 63.12.26.14) from Flores. Scale = 5 mm. Drawings by GC and
Anna Honfi

molar (M3) is reduced, possessing only a single
commissure connecting the parastyle and paracone,
and a protocone.
Lower toothrow length (CM3L) is 4.89–5.33 mm
(Table 1). The first, second and third lower incisors
(I1, I2 and I3) are tricuspid, although the outer cusp
of I3 is relatively poorly defined. The lateral margins
of each incisor overlap, such that they collectively
form a shallow U shape in the occlusal view. The
lower canine (C1) possesses a cingular cusp on the
anterior internal margin which is in contact or nearly so with the third incisor (I3) (Fig. 3B). C1 distinctly exceeds the posterior premolar (PM4) in height
and is approximately equal or slightly greater in
basal area. The anterior premolar (PM2) is small
(Fig. 3B). Its basal area is half that of the posterior
premolar (PM4), while its height is two-thirds.
The talonids of the first (M1) and second lower (M2)
molars are clearly separated from and exceed their
respective trigonids in crown area. In the lateral
view, the entoconids of both teeth distinctly exceed
their respective hypoconids in height. The posterior
lower molar (M3) is reduced, such that paraconid,
protoconid and metaconid are intact, while the rear

portion of the tooth comprises only a poorly developed talonid.
Etymology
Named after Professor Elery Hamilton-Smith, in
recognition of his outstanding contribution to conservation and sustainable development of karst and
subterranean ecosystems within the Asia-Pacific region. The proposed English name is ‘Elery’s tubenosed bat’.
DISCUSSION
Comparison with Other Taxa
On the basis of its dentition, M. eleryi sp. nov.
evidently belongs to the ‘suilla-group’ (sensu Corbet
and Hill, 1992; see Apppendix). The maxillary
toothrows are distinctly convergent anteriorly; the
first upper incisors lie anterior to the second; and,
the basal area of the anterior upper premolar is half
or less than half that of the posterior upper premolar.
In addition, the basal dimensions of the posterior
upper premolar exceed those of the upper canine,
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FIG. 3. Occlusal view of left upper (A) and right lower (B)
dentition of M. eleryi sp. nov. (holotype, HNHM 2007.51.1)
from Vietnam. Scale = 3 mm. Drawings by GC and Anna Honfi

whereas the opposite is the case for all species
presently described within the ‘cyclotis-group’
(G. Csorba, unpublished data). These features collectively serve to distinguish M. eleryi from all
members of the latter group, which in mainland
South-east Asia includes M. aenea Hill, 1964, M. cyclotis Dobson, 1872, M. harrisoni Csorba and Bates,
2005, M. huttoni Peters, 1872 and M. tiensa Csorba
et al., 2007. The following features distinguish
M. eleryi from other members of the ‘suilla-group’.
Externally (forearm length and pelage), M. aurata Milne-Edwards, 1872 appears similar to M. eleryi. Significant overlap also occurs in numerous cranial dimensions, with the exception of mandible
length and lower toothrow length which are typically greater in M. eleryi (Table 2). Dentally, M. eleryi
is easily separated from M. aurata by the length of
its upper and lower canines which distinctly exceed
their posterior premolars, whereas in M. aurata C1
is less than or equal to PM4 and C1 is not larger than
PM4 (Fig. 2A and 2B; see also Maeda, 1980). C1 is
also more developed basally in M. eleryi, at approximately 2/3 of PM4, whereas in M. aurata the basal
area of C1 is about half that of PM4. Additionally,
M1 and M2 in M. aurata possess a distinct mesostyle
which is reduced in bulk and separated from the
cingulum by a narrow depression. In M. eleryi, the
mesostyle is bulkier such that its labial slope extends
to the cingulum.
The Palaearctic species M. ussuriensis Ognev,
1913 is also similar cranially, although larger on
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average and absolutely in respect to condylo-basal
length and coronoid process height. Dentally, both
M. ussuriensis and the closely related M. silvatica
Yoshiyuki, 1983 (sometimes considered a junior
synonym or subspecies of M. ussuriensis — e.g.,
Abe, 2000; Kruskop, 2005) are distinguished by
the relative proportions of the upper incisors, whereby I2 assumes roughly 2/3 the crown area of I3. In
M. eleryi, the equivalent ratio is never more than
1/2. Externally, M. eleryi differs dorsally from both
species in having rich copper-reddish under fur and
shiny golden guard hairs (with shorter versions of
the latter on the upper forearm and digits), whereas
in these species the dorsal pelage is duller in comparison and lacks shiny golden guard hairs (Maeda,
1980; Kruskop, 2005). Ventrally, M. eleryi is significantly paler due to the predominance of white
hair tips.
The similarly-sized M. suilla Temminck, 1840
and M. tubinaris Scully, 1981 are easily separated
by fur colouration. Both species are darker on the
dorsal surface, being predominantly reddish-brown
and greyish respectively (versus copper-reddish
in M. eleryi), and lack shiny golden guard hairs.
Ventral hairs for M. suilla are uniformly white (versus dark bases in M. eleryi). Murina suilla differs
cranially in possessing shallow basioccipital pits
(which are significantly deeper in M. eleryi).
Dentally, both species differ in that I2 is exceeded in
height by I3 (versus the reverse for M. eleryi) and
has a smaller basal area relative to I3. Upper and
lower dentition is typically more robust in M. tubinaris and the mesostyles on M1 and M2 are reduced
and do not reach the cingulum (versus moderately
developed and reaching the cingulum in M. eleryi).
In relation to two newly described and closely related species of Murina, M. gracilis and M. recondita, currently known only from Taiwan (Kuo et al.,
2009), M. eleryi is distinguished by the following
features. In M. gracilis, the upper canine and anterior premolar are significantly less robust than those
of M. eleryi (Fig. 2A and 2C). C1 is also shorter and
closer to the height of the posterior premolar, whereas C1 distinctly exceeds PM4 in M. eleryi. Dorsal
pelage in M. eleryi is richer and warmer due to its
predominantly copper-reddish appearance compared with M. gracilis, which consists of a ‘dark
brown mottled with yellowish brown’ (Kuo et al.,
2009: figure 1B). Although Kuo et al. (2009) state
that that tips of dorsal under hairs are black, this
feature is not apparent in the accompanying plate
(Kuo et al., 2009: figure 1E), nor was it observed in the dry skin examined (HNHM.2005.1.1.,

CPH

CM3L

ML

CM3L

BCH

IOW

MAW

CBL

STOTL

FA

Character

M. eleryi sp. nov.
M. aurata
29.2 ± 1.18
29.0, –
27.7–31.3, 11
28.5–30.0, 4
14.55 ± 0.34
13.99, –
13.79–14.98, 11
13.99, 1
12.97 ± 0.32
12.48, –
12.40–13.59, 11 12.18–12.83, 3
7.22 ± 0.19
7.12, –
7.01–7.60, 11
6.90–7.34, 2
4.22 ± 0.11
4.04 ± 0.16
4.01–4.46, 11
3.77–4.22, 5
5.62 ± 0.12
5.61, –
5.44–5.78, 11
5.39–5.83, 2
4.64 ± 0.09
4.49 ± 0.07
4.50–4.82, 9
4.37–4.57, 5
9.52 ± 0.20
9.17 ± 0.10
9.29–9.97, 11
9.07–9.28, 5
5.15 ± 0.13
4.79 ± 0.15
4.89–5.33, 11
4.58–4.90, 5
2.98 ± 0.14
2.80 ± 0.15
2.80–3.23, 11
2.54–2.93, 5

M. ussuriensis†
–
–
–
–
14.01, –
13.60–14.51, 10
7.36, –
7.10–7.67, 10
4.33, –
4.12–4.60, 10
–
–
4.91, –
4.73–5.16, 10
10.21, –
9.78–10.64, 10
5.36, –
5.19–5.55, 10
3.70, –
3.50–3.93, 10
M. silvatica
–
–
14.80, –
14.53–15.06, 2
13.49, –
13.11–13.87, 2
7.16, –
7.03–7.28, 2
4.00, –
3.99–4.00, 2
5.54, –
5.43–5.64, 2
4.98, –
4.79–5.16, 2
9.95, –
9.54–10.36, 2
5.42, –
5.34–5.50, 2
3.33, –
3.18–3.48, 2

M. gracilis
30.0 ± 1.1
28.5–31.7, 6
14.98 ± 0.31
14.54–15.44, 6
13.36 ± 0.43
12.77–13.94, 6
7.34 ± 0.16
7.11–7.56, 6
4.22 ± 0.07
4.14–4.35, 6
5.89 ± 0.15
5.75–6.14, 6
4.88 ± 0.17
4.68–5.08, 6
9.80 ± 0.27
9.34–10.09, 6
5.36 ± 0.14
5.17–5.52, 6
2.90 ± 0.11
2.73–3.04, 6

M. recondita
29.6 ± 1.1
28.0–31.2, 10
14.87 ± 0.26
14.38–15.37, 14
13.17 ± 0.25
12.70–13.70, 13
7.29 ± 0.12
7.16–7.53, 14
4.18 ± 0.09
4.03–4.34, 15
5.71 ± 0.15
5.49–5.91, 14
4.86 ± 0.10
4.70–5.07, 15
9.78 ± 0.29
9.41–10.25, 15
5.31 ± 0.11
5.10–5.51, 15
3.04 ± 0.16
2.76–3.23, 15

M. suilla
30.6 ± 1.3
28.7–33.6, 17
14.58 ± 0.33
13.73–15.10, 18
12.92 ± 0.39
12.34–13.50, 10
7.35 ± 0.12
7.14–7.57, 17
4.08 ± 0.11
3.85–4.30, 19
5.96 ± 0.19
5.67–6.33, 17
4.90 ± 0.13
4.54–5.08, 19
9.82 ± 0.36
9.05–10.53, 18
5.32 ± 0.12
5.06–5.52, 18
3.30 ± 0.14
3.05–3.61, 18

M. tubinaris
30.7 ± 1.8
27.6–33.1, 10
15.43 ± 0.45
14.75–16.35, 21
13.85 ± 0.33
13.18–14.34, 14
7.50 ± 0.18
7.22–7.82, 22
4.27 ± 0.13
4.02–4.50, 24
6.04 ± 0.14
5.71–6.22, 14
5.09 ± 0.18
4.81–5.36, 26
10.29 ± 0.32
9.75–10.92, 26
5.48 ± 0.18
5.15–5.75, 26
3.46 ± 0.25
3.04–4.02, 22

M. florium
34.5 ± 1.5
32.2–36.5, 9
16.56 ± 0.50
15.65–17.14, 10
14.81 ± 0.41
14.07–15.39, 9
8.11 ± 0.18
7.83–8.44, 9
4.50 ± 0.14
4.27–4.67, 13
6.37 ± 0.20
6.19–6.74, 9
5.55 ± 0.14
5.27–5.70, 14
11.32 ± 0.27
10.71–11.65, 14
6.07 ± 0.15
5.75–6.24, 14
3.87 ± 0.14
3.65–4.09, 12

TABLE 2. Selected external and craniodental measurements of species within the Murina ‘suilla-group’ (in mm). Acronyms and definitions for measurements are given in the text. Values
are given as 0 ± SD (for n ≥ 5), min–max, and n. † — Measurements pool data from Kruskop (2005) for M. ussuriensis ussuriensis and M. u. katerinae
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paratype). Additionally, the upper tail membrane in
M. gracilis is sparsely covered with short and uniformly black hairs (a small minority are tipped with
shiny yellow-gold) such that it appears almost naked
and contrasts greatly with that of M. eleryi which
is covered in long copper-reddish hairs lacking
lighter tips. In the ventral pelage, the ‘greyish-brown
to greyish-white’ hair tips of M. gracilis contrast
strongly with the cream-white hair tips of M. eleryi,
such that the ventrum of the latter is markedly paler
and brighter.
Murina recondita is similar to M. gracilis cranially, but differs from M. eleryi in that the
hypoconids of the first and second lower molars exceed their corresponding entoconids in height when
the ramus are lined up in the lateral view, whereas
the reverse is consistently the case in M. eleryi.
Dorsally, the pelage of M. recondita is characterised
as ‘medium brown or yellowish brown with sparsely distributed shiny hairs’, while ventrally ‘hairs
have the underparts black and the tips white in the
throat and chest areas, and greyish in the abdomen’
(Kuo et al., 2009: figure 1C and 1F). The predominantly copper-reddish dorsal pelage of M. eleryi is
distinctly richer in contrast, and contains a significantly greater number of conspicuous golden guard
hairs. Ventrally, the length of the dark basal portion
is shorter and the upper white portion longer in
M. eleryi, such that its collective ventral appearance
is much whiter (the dry skin of the M. recondita paratype examined, HNHM.2005.1.2., is much
greyer in contrast) and lacks any suggestion of grey
on the lower abdomen.
In relation to the newly described M. harpioloides from southern Vietnam (Kruskop and Eger,
2008), M. eleryi differs externally in possessing
a poorly pigmented muzzle, nostrils and lips, less
pronounced dark portion in the dorsal and ventral
under fur (S. Kruskop, personal communication),
and in the absence of a basal lobe on the tragus. In
the upper dentition, the canine is shorter than the
posterior premolar in M. harpioloides (whereas it is
longer in M. eleryi) and M1 and M2 possess only
‘weak traces of mesostyles’ (versus the distinct mesostyles of M. eleryi). In the mandible, the height of
coronoid process is shorter in M. eleryi and the angular process distinctly exceeds the condyle in
length, whereas these are the same length in M. harpioloides (Kruskop and Eger, 2008).
Murina leucogaster Milne-Edwards, 1872 is significantly larger than M. eleryi externally and cranially (Bates and Harrison, 1997; Hendrichsen et al.,
2001) and otherwise differs in possessing uniformly
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pale ventral hairs. Murina florium Thomas, 1908 is
also larger in all respects (Corbet and Hill, 1992)
and is thus more robust cranially (Fig. 2A and 2D),
differing also in the relative heights of the upper
incisors (I2 < I3). Compared with the two seemingly rare and hitherto uniquely Japanese members of
the ‘suilla-group’, M. tenebrosa Yoshiyuki, 1970
and M. ryukyuana Maeda and Matsumura, 1998,
M. eleryi is again smaller in all respects and differs
significantly in fur colouration (Yoshiyuki, 1989;
Maeda and Matsumura, 1998).
Distribution
Murina eleryi sp. nov. is currently known from
three localities in north Vietnam: Kim Hy Nature
Reserve (Bac Can province), Khau Ca (Ha Giang
province) and Phu Yen district (Son La province —
Fig. 4), each of which is briefly described below.
Kim Hy Nature Reserve, the type locality, covers
an area of approximately 150 km2 (15,461 ha) and
an elevation range of ca. 250–1,000 m a.s.l. The core
conservation area of the reserve encompasses an uplifted and heavily karstified massif with an average
elevation of 600–800 m a.s.l., which is surrounded
on all sides by lower elevation agricultural areas.
The terrain of the core area includes several large
caves and is entirely composed of semi- to fully
discrete valleys separated by steep to sheer karst
ridges. According to MacKinnon (1997), the natural
vegetation types at Kim Hy are limestone forest and
sub-montane dry evergreen forest. With the exception of small areas close to habitation, most of the
southern, central and western parts of the core area
are covered in primary forest, whereas valley floors
in the north and east are characterised by agriculture, with woody vegetation and remnant forest
patches mostly persisting only on hillsides and
ridgetops. Local climate is monsoonal with an
average annual rainfall of 1,593.1 mm, an average
humidity of 81% and an average temperature of
20.1°C [data from the Ngan Son meteorological station in Nguyen Khanh Van et al. (2000)]. An intensive field survey was undertaken at Kim Hy in 2006
and 2007, confirming the presence of four additional Murina species (M. cyclotis, M. huttoni, M. tubinaris and M. tiensa — Csorba et al., 2007; NMF,
unpublished data).
Khau Ca comprises a small (ca. 1,000 ha) and
uplifted massif of forested limestone spanning an
elevation range of roughly 400–1,300 m.a.s.l. The
site is surrounded on all sides by lower elevation
areas which are dominated by agricultural land uses
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FIG. 4. Type locality and known distribution of M. eleryi sp. nov.: (1) Kim Hy Nature Reserve (Bac Can province); (2) Khau
Ca (Ha Giang province); (3) Phu Yen district (Son La province). The map was created using Online Map Creation
(see http://www.aquarius.ifm-geomar.de/)

and thus appears to be largely isolated in an ecological sense. Isolated karst outcrops are dispersed
throughout the area. Forests within the site’s interior
are essentially pristine, with the exception of small,
slightly degraded areas on the western and southern
periphery. Local terrain is steep and consists of
highly dissected rock exposed in the form of valleys
separated by karst ridges. On valley floors, evergreen broadleaved forests occur and are dominated by the subtropical tree species Burretiodendron
hsienmu and Garcinia fragraeoides. Forests on
slopes and ridgetops are more temperate in composition, including coniferous species such as Pinus
kwangtunensis and Taxus chinensis (Nguyen Nghia
Thin, unpublished data). No caves are known
within the interior. Annual rainfall averages at
2,430.1 mm, humidity at 84% and temperature at
22.7°C [data from the Ha Giang meteorological
station in Nguyen Khanh Van et al. (2000)]. A field

survey was undertaken at Khau Ca in May 2006,
which confirmed the occurrence of at least one
other Murina species (M. cyclotis) at the site (NMF
and Vuong Tan Tu, unpublished data).
Muong Do commune in Phu Yen district encompasses approximately 13,000 ha of contiguous primary forest over limestone. The local terrain is
mountainous with elevations ranging from 300 to
1,100 m a.s.l. and contains a large number of caves.
Several valley floors surrounding the site are seasonally cultivated by local residents. Annual rainfall averages 1,536.6 mm, humidity at 81% and
temperature at 22.8°C [data from the Phu Yen
meteorological station in Nguyen Khanh Van et al.
(2000)]. Field studies were undertaken in the area
in November 2007 which recorded one other
Murina species (M. cyclotis), in addition to several
other bat species (Vu Dinh Thong, unpublished
data).

A new tube-nosed bat from north Vietnam

Habitat
At Kim Hy Nature Reserve, the holotype of
M. eleryi sp. nov. was collected at 22:00 hrs in
a four-bank harp trap flanked on either side by a 70
denier mist in heavily degraded forest on a ridgetop
surrounded by agricultural valleys within the northern area of the reserve. Three individuals were collected on a ridgetop in primary closed-canopy karst
forest deep within the southern interior of the reserve in a similar trap array at 20:10, 21:10 and
19:10 hrs, respectively. Another individual was
caught in a harp trap placed on a forest trail on the
adjacent valley floor at 23:00 hrs.
The remaining four individuals from Kim Hy
were collected from a single valley on the western
flank of the reserve. Valley forests within the area
are heavily degraded (including an abundance of
wild banana) or cleared for agriculture, although
forests on hillsides and ridgetops are comparatively less disturbed and for the most part retain their
structure and canopy cover. Three individuals were
collected in the latter ridgetop habitat at 18:20,
18:30 and 19:00 hrs respectively in combined harp
trap/mist net arrays. The last individual at Kim Hy
was captured in an adjacent valley floor before
23:00 hrs in a harp trap on a forest trail. At Khau Ca,
M. eleryi was mist netted on a ridgetop in an area of
closed canopy karst forest in pristine condition at
19:10 hrs. At Phu Yen, it was captured in a harp trap
placed across a dry stream bed in an area of primary
forest over limestone.
Several aspects of the wing morphology and
echolocation call design of M. eleryi suggest its
adaptation to foraging in highly cluttered airspaces
such as forest interiors and other densely vegetated
environments (NMF, unpublished data), and as
such, that it may be regarded as a forest-dwelling
species. Nothing is known regarding the roosting
preferences of M. eleryi as yet, or whether the species is restricted to forested areas of karst. Notwithstanding this, its occurrence in heavily degraded
areas indicates that the species is capable of tolerating, as with certain other Murina spp., a degree of
habitat disturbance.
Reproduction
Two females of M. eleryi collected on the 24
and 27 May 2007 in Kim Hy were lactating. In contrast, two parous females collected on 6 February
2007 and another on 23 July 2007 were not noticeably reproductively active. Additionally, single
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males collected on 17 September 2006 and 23 July
2007 were reproductively immature, as was a nulliparous female collected the following day in
2007.
ACKNOWLEDGEMENTS
In Vietnam, the authors are grateful to Vuong Tan Tu, Dao
Nhan Loi and Pham Duc Tien for their assistance in field work,
and to Lam Quang Oanh and Nguyen Tien Dung of Kim Hy
Nature Reserve, Trieu Van Luc of Bac Kan Provincial Forest
Protection Department and Fernando Potess of the People,
Resources and Conservation Foundation for their support for
the research programme at Kim Hy (permission No. 317/
UBND-NV and 631/UBND-NV). Thanks are also extended
to Le Khac Quyet, Paul Insua-Cao and Mark Infield of Fauna
and Flora International and Hoang Van Tue of the Ha Giang
Provincial Forest Protection Department for their support for
the field research at Khau Ca. For their support for the field
work in Son La province, we thank Le Vu Khoi of the Basic
Research Programme in Natural Science (Vietnamese Ministry
of Science and Technology), Tran Hong Viet of the Vietnam
Cryptic and Rare Animal Research Centre (Hanoi University of
Education) and Pham Van Nha of Tay Bac University. We also
thank Paul Racey of Aberdeen University and Le Xuan Canh at
the Institute of Ecology and Biological Resources in Hanoi, and
Anna Honfi of HNHM for the final elaboration of the drawings.
The taxonomic work of GC was supported by the SYNTHESYS
Integrated Infrastructure Initiative Grant and by the Foundation
for the Hungarian Natural History Museum and PJB gratefully
acknowledges the Darwin Initiative (DEFRA, UK government)
for their support for bat research and taxonomic training in
Southeast Asia. We are indebted to the Rufford Maurice Laing
Foundation (UK) for their support for research and conservation
acitivities regarding bats in north Vietnam.

LITERATURE CITED
ABE, H. 2000. Illustrated skulls of Japanese mammals. Hokkaido University Press, Sapporo, 279 pp. [in Japanese].
ANTHONY, E. L. P. 1988. Age determination in bats. Pp. 47–58,
in Ecological and behavioural methods for the study of bats
(T. H. KUNZ, ed.). Smithsonian Institution Press, Washington, D.C., 533 pp.
BATES, P. J. J., and D. L. HARRISON. 1997. Bats of the Indian
subcontinent. Harrison Zoological Museum, Sevenoaks,
UK, 258 pp.
CORBET, G. B., and J. E. HILL. 1992. The mammals of the Indomalayan region: a systematic review. Oxford University
Press, Oxford, 488 pp.
CSORBA, G., and P. J. J. BATES. 2005. Description of a new species of Murina from Cambodia (Chiroptera: Vespertilionidae: Murininae). Acta Chiropterologica, 7: 1–7.
CSORBA, G., VU DINH THONG, P. J. J. BATES, and N. M. FUREY.
2007. Description of a new species of Murina from Vietnam (Chiroptera: Vespertilionidae: Murininae). Occasional
Papers, Museum of Texas Tech University, 268: 1–10.
HENDRICHSEN, D., P. J. J. BATES, J. L. WALSTON, and B. HAYES.
2001. Recent records of bats (Mammalia: Chiroptera) from
Vietnam with seven species new to the country. Myotis, 39:
35–122.
KRUSKOP, S. V. 2005. Towards the taxonomy of the Russian

236

N. M. Furey, Vu Dinh Thong, P. J. J. Bates, and G. Csorba

Murina (Vespertilionidae, Chiroptera). Russian Journal of
Theriology, 4: 91–99.
KRUSKOP, S. V., and J. L. EGER. 2008. A new species of tubenosed bat Murina (Vespertilionidae: Chiroptera) from Vietnam. Acta Chiropterologica, 10: 213–220.
KRUSKOP, S. V., M. V. KALYAKIN, and A. V. ABRAMOV. 2006.
First record of Harpiola (Chiroptera, Vespertilionidae) from
Vietnam. Russian Journal of Theriology, 5: 13–16.
KUO, H.-C., Y-P. FANG, G. CSORBA, and L. L. LEE. 2006. The
definition of Harpiola (Vespertilionidae, Murininae) and
the description of a new species from Taiwan. Acta Chiropterologica, 8: 11–19.
KUO, H.-C., Y.-P. FANG, G. CSORBA, and L. L. LEE. 2009. Descriptions of three new species of the genus Murina (Chiroptera: Vespertilionidae) from Taiwan. Journal of Mammalogy, 90: 980–991.
MACKINNON, J. 1997. Protected areas systems review of the
Indo-Malayan realm. Asian Bureau for Conservation, Canterbury, UK, 198 pp.
MAEDA, K. 1980. Review on the classification of little tubenosed bats, Murina aurata, group. Mammalia, 44: 531–551.

MAEDA, K., and S. MATSUMURA. 1998. Two new species of
vespertilionid bats, Myotis and Murina (Vespertilionidae:
Chiroptera) from Yanbaru, Okinawa Island, Okinawa Prefecture, Japan. Zoological Science, 15: 301–307.
NGUYEN KHANH VAN, NGUYEN THI HIEN, PHAN KE LOC, and
NGUYEN TIEN HIEP. 2000. Bioclimatic diagrams of Vietnam. Vietnam National University Publishing House, Hanoi, 126 pp. [in Vietnamese].
NOWAK, R. M., E. P. WALKER, T. H. KUNZ, and E. D. PIERSON.
1994. Walker’s bats of the World. Johns Hopkins University
Press, Baltimore, 296 pp.
RACEY, P. A. 1988. Reproductive assessment in bats. Pp. 31–45,
in Ecological and behavioural methods for the study of
bats (T. H. KUNZ, ed.). Smithsonian Institution Press, Washington, D.C., 533 pp.
SIMMONS, N. B. 2005. Order Chiroptera. Pp. 312–529, in Mammal species of the World: a taxonomic and geographic reference, 3rd edition (D. E. WILSON and D. M. REEDER, eds.).
Johns Hopkins University Press, Baltimore, 2142 pp.
YOSHIYUKI, M. 1989. A systematic study of the Japanese Chiroptera. National Science Museum, Tokyo, 242 pp.
Received 01 December 2008, accepted 05 May 2009

APPENDIX
Comparative material
Murina aurata: China (Sichuan) — MNHN.1870—590
(holotype), MNHN.1870-590a (paratype); India (Sikkim) —
BM(NH).15.9.1.37, BM(NH).91.10.7.58; Nepal (Dhaulagiri)
— BM(NH).75.301; Thailand (Chiang Mai) — BM(NH).82. 162.
M. florium: Indonesia (Flores) — BM(NH).63.12.26.14
(holotype); (Ambon) RMNH.28120, RMNH.30074–75; (Bacan) RMNH.33381; (Buru) BM(NH).23.1.2.27 (holotype, subsp. toxopei); (Ceram) BM(NH).10.3.4.24 (holotype, subsp. lanosa), RMNH.35769, BM(NH).7.1.1.482; (Goram) BM(NH).
10.3.4.15, BM(NH).10.3.4.115; (Sulawesi) MZB.22876–78,
RMNH.33374, RMNH.34894; Papua New Guinea (Admiralty
I) — BM(NH).14.4.1.33.
M. gracilis: Taiwan — ZMNTU.1996.10.3 (holotype),
ZMNTU.1995.10.1, ZMNTU.2003.8.2, ZMNTU.2004.3.1,
BAT.060001, HNHM.2005.1.1. (paratypes).
M. silvatica: Japan — HNHM.2001.38.1., HNHM. 2002.41.1.
M. suilla: Indonesia (Java) — RMNH.35772 (holotype),
HNHM.2000.13.2. (topotype), BM(NH).79.11.15.15–16,
RMNH.15225–28, RMNH.15231, RMNH.15233, RMNH.

15236–37, BM(NH).9.1.5.354 (holotype, subsp. balstoni),
BM(NH).7.1.1.479; (Sumatra) BM(NH).21.1.2.28 (holotype,
subsp. canescens), ZMA.17352 (paratype, subsp. canescens);
Malaysia (Sabah) — BM(NH).84.2013–18.
M. recondita: Taiwan — ZMNTU.2003.8.1 (holotype),
HNHM.2005.1.2., HNHM.2005.36.1.–2., NMNS.4856, NMNS.
5133, NMNS.5161, NMNS.6010, ZMNTU.1998.7.4, ZMNTU.
1.41, ZMNTU.11424, ZMNTU.2001.12.1, ZMNTU. KHC040,
ESRI.A0015, BAT.060002 (paratypes).
M. tubinaris: Cambodia — HNHM.2005.81.35.–36.,
HNHM.2005.81.49.–50., HNHM.2005.81.52.–53.; India (Darjeeling) — BM(NH).16.3.25.26; (Assam) BM(NH).36.3.24.1–4;
Myanmar (Chin Hills) — BM(NH).16.3.26.5, BM(NH).
16.3.26.7–8, BM(NH).16.3.26.85–88, HNHM.2000.20.1.;
(Kachin State) HZM.2.3596; (Nam Tamai V) BM(NH).
50.485–486; Thailand (Doi Inthanon) — BM(NH).82.163; (Doi
Ang Khang) SMF.75355–56; Vietnam — IEBR. QHB005,
HNHM.2000.84.4., HNHM.2000.84.7., HZM.1.31780, NF.
071206.2.

