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Fic. 2. Photographs showing A C) lateral views of skulls and
mandibles, and D F) basal views of skulls and occlusal views of
mandibles of 3 new species in Taiwan. A and D) Murina bicolor
(holotype ZMNTU 2002.2.1). B and E) M. gracilis (holotype
ZMNTU 1996.10.3). C and F) M. recondita (holotype ZMNTU

2003.8.1). Scale bar 5 mm.

throat, and yellow tipped in the abdominal region and along the
flanks, with individual hairs having a dark base. Some
specimens have the fur in the chest area uniformly white or
yellowish white. The face mask is darker than the surrounding
area. The ear is oval in shape with a marked emargination along
the posterior border. The wing attaches close to the base of the
1st toe. The dorsal aspect of the interfemoral membrane is well
furred, especially along the caudal vertebrae, and has a well-
developed fringe of hairs around the posterior border; the
underside is primarily naked but haired near the body.

The skull (Figs. 2A and 2D) is domed, the rostrum is robust,
the frontal swelling is well developed, the sagittal crest is weak
or absent, and the lambdoid crest also is weak. The narial
emargination is approximately as long as the width. The
basioccipital pits are relatively shallow, widen slightly anterior-
ly, and extend posteriorly well beyond the middle of the cochlea.
The 1st upper incisor (12) is bifid; the 2nd upper incisor (13) has a
well-developed lingual cingular cusp and its principal cusp
reaches between the main and secondary cusp of 12; the basal
area of 12 is more than two-thirds that of 13. The height of the
upper canine (C1) exceeds that of the 2nd upper premolar (P4),
and the basal area of the former tooth is approximately three-
fourths that of the latter; the 1st upper premolar (P2) has the basal
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area approximately half that of P4 and has a height much less
than that of the latter. The 1st and 2nd upper molars (M1 and M2,
respectively) have moderately developed mesostyles, and the
labial surfaces of these teeth have shallow concavities. The lower
canine (cl) is roughly the same height or slightly higher than the
2nd lower premolar (p4); the 1st lower premolar (p2) has a
height much less than that of p4, and the basal area of the former
tooth is less than half that of the latter; the hypoconid and
entoconid of the 1st and 2nd lower molars (m1 and m2,
respectively) are the same height and are well separated from the
protoconid and metaconid in each respective tooth.

Comparisons.—Murina bicolor can be distinguished from
Murina aenea, Murina cyclotis, Murina huttoni, Murina
rozendaali, M. harrisoni, M. puta, and M. tiensa by its markedly
anteriorly positioned 12 relative to 13, and the smaller size of C1
(crown area less than that of P4) and P2 (crown area
approximately one-half that of P4, as opposed to a proportion
of more than two-thirds). M. bicolor is larger in overall size than
Murina aurata, Murina tenebrosa, Murina tubinaris, M. florium,
M. silvatica, M. suilla, M. ussuriensis, and the other 2 new
species from Taiwan described herein (Table 1). It also differs
from these smaller species in the insertion point of the wing to
the hind foot (close to the base of the 1st toe, as opposed to the
base of the claw) and the heavily built rostrum.

Species with overall size comparable to M. bicolor can be
distinguished as follows. Murina ryukyuana is characterized
by its relatively larger C1 (its crown area is subequal to that of
P4); well-developed mesostyles of M1 and M2; less-robust
rostrum; narrower breadth of braincase, lacrimal width, and
postorbital width; and shorter forearm (Table 1).

Murina hilgendorfi is a Palearctic species and is distinguished
by its relatively larger teeth in both upper and lower toothrows,
especially P2, whose crown area is evidently more than half that
of P4, and by its generally dark dorsal fur with the tip of the
guard hairs shiny silver. However, coloration of M. hilgendorfi
was reported to be geographically variable (Wallin 1969), and
more than 1 species may be present (Simmons 2005). The
coloration of M. hilgendorfi described above is based on
specimens from Japan and Korea. In addition, M. hilgendorfi has
a longer forearm in both sexes and is larger in many craniodental
characters than M. bicolor (Table 1).

Murina leucogaster has the coloration of both the dorsum
and ventrum very similar to those of M. bicolor. The face mask
of M. leucogaster is ill defined (versus well expressed in M.
bicolor). The C1 of M. leucogaster is more robust and has its
base subcircular (versus a more slender and anterior posteriorly
compressed C1 in M. bicolor; Figs. 3A and 3B). The only
female specimen of M. leucogaster (NMNH 578586) with
craniodental measurements has smaller greatest length of the
skull and larger zygomatic width, breadth of braincase, and
mastoid width than female M. bicolor (Table 1). This specimen
also has its maxillary toothrow length and width across upper
molars at the lower limit, and height of ramus at the upper limit
of corresponding measurements of female M. bicolor (Table 1).

Murina rubex has its face mask only slightly darker than the
forehead and back, dorsal coloration more reddish, and the
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Fic. 3. Drawings of the occlusal views of the left upper dentitions
of A) Murina bicolor (holotype ZMNTU 2002.2.1), B) M.
leucogaster (holotype MNHN 1870-584), and C) M. rubex (holotype
BM[NH] 16.3.25.111). Scale bar 5 mm.

postcranial skeleton, and HNHM 2005.36.2, adult, sex
unknown, in alcohol, skull extracted, both collected at Nantou
County, Shinyi Township, Yushan National Park, Tungpu.
ZMNTU 2005.4.2, adult male, in alcohol, skull extracted,
collected at Nantou County, Renai Township, Meifong Farm,
2,200 m, 24w05 19.1 N, 121ul0 26.3 E. BAT 060002, adult
female, dry skin, skull, and postcranial skeleton, collected at
Chiayi County, Alishan Township, Nantzuhsien River Wild-
life Refuge. NMNS 5161, adult female, in alcohol, skull
extracted, collected at Chiayi County, Alishan Township,
Chashan Village. NMNS 11424, adult male, dry skin, skull,
and postcranial skeleton, collected at Kaoshiung County,
Taoyuan Township, Meilong logging road, 780 m. NMNS
4856, adult, sex unknown, in alcohol, skull extracted,
collected at Pingtung County, Wutai Township. ZMNTU
2001.12.1, adult male, dry skin, skull, and postcranial
skeleton, collected at Pingtung County, Chunrih Township,
the entrance of the Tawu Taiwan Amentotaxus Nature
Reserve. NCYU FYPBO012, adult male, dry skin, skull, and
postcranial skeleton, collected at Taitung County, Yanping
Township, Yanping logging road, 1,020 m. NMNS 5133,
adult male, in alcohol, skull extracted, collected at Taitung
County, Yanping Township, Lijia logging road. NCYU
FYPBO013, adult male, dry skin, skull, and postcranial
skeleton, collected at Taitung County, Tamali Township,
Ema logging road, 2237 14.0 N, 12066 20.6 E. ZMNTU
1998.7.4, adult male, dry skin, skull, and postcranial skeleton,
collected at Taitung County, Haiduan Township, Wulu
logging road, 1,800 m.

Etymology.—The specific epithet recondita (meaning hid-
den or concealed) refers to both the dull coloration of the
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Fic. 4. Shape of left ear conch of A) Murina gracilis and M.
recondita from Taiwan and B) M. suilla from Java. Scale bar 5 mm.

underfur and the generally lusterless tip of the guard hairs on
the dorsum.

Diagnosis.—Murina recondita resembles M. gracilis both
externally and cranially. M. recondita differs diagnostically
from M. gracilis in the presence of a light gray color in the
middle section of the dorsal underfur, and in fewer numbers of
guard hairs with shiny golden tips. M. recondita also can be
distinguished from M. gracilis by a combination of characters
including the paler pelage and face; the elongated basioccipital
pit; more rounded P2; and greater width across upper canines
and width across upper molars. M. recondita has the dorsal
color medium brown or yellowish brown and scattered with
bright yellow; only a fraction of dorsal hairs is shiny-tipped. In
other aspects, M. recondita shares differences with M. gracilis
from other Murina species.

Description.—A smaller species of Murina with forearm
length 28 31.5 mm. The dorsum is medium brown or
yellowish brown scattered with bright yellow and a small
amount of shiny golden (Fig. 1C). The underfur of the dorsum
has 3 bands: the basal section is black, the middle section is an
ascending gradient from light gray to light yellowish brown,
and the very tip is black (Fig. 1F). Individual guard hairs are
black basally and usually tipped with bright yellow. Certain
guard hairs, especially those around the head and nape, have
shiny golden tips. A few bats have copper-tipped guard hairs.
In the ventral aspect, individual hairs have the underparts
black and the tips white in the throat and chest areas, and
grayish in the abdomen. In some cases the fur in the ventral
aspect has a pale brown tinge. The face of most individual bats
is paler than that of M. gracilis. The density of fur on the
dorsal surface of the interfemoral membrane varies among
individual bats from moderately to thinly distributed. The
fringe of hairs on the posterior border of interfemoral
membrane also varies from thickly to sparsely distributed.
The ear conch (Fig. 4A), the insertion point of plagiopata-
gium, and the ventral surface of the interfemoral membrane
are similar to those of M. gracilis.

Cranial and dental characters (Figs. 2C and 2F) are essentially
the same as those of M. gracilis with the exception of the
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Fic. 5. Basioccipital pits of A) Murina gracilis (paratype NCYU
FYPBO057) and B) M. recondita (paratype NMNS 11424) from
Taiwan. Scale bar 1 mm.

following features: the basioccipital pits are usually elongated
and are not especially widened anteriorly (Fig. 5B); the P2 is
usually more compressed anterior posteriorly than that of M.
gracilis, and is much wider than long (Fig. 6); larger in the width
across upper canines and width across upper molars in both
sexes; larger in zygomatic width, length of mandible, and height
of ramus than M. gracilis in females (Table 1); smaller in
postorbital width than M. gracilis in females; and the zygomatic
arches are relatively more expanded outward, the difference
between lacrimal and postorbital width is more pronounced, and
the upper toothrows are less convergent anteriorly than M.
gracilis in both sexes (Table 2).
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Comparisons.—Murina gracilis and M. recondita are
readily distinguishable from M. aenea, M. cyclotis, M.
harrisoni, M. huttoni, M. puta, M. rozendaali, and M. tiensa
by the relative sizes of C1 and P2. As compared with other
species of the genus, the 2 new species are similar in overall
measurements to M. aurata, M. silvatica, M. suilla, M.
tubinaris, and M. ussuriensis (Table 1). These latter species
can be distinguished from M. gracilis and M. recondita based
on the following characteristics.

Murina aurata has canines in both upper and lower
toothrows that are greatly reduced in height and subequal
to or less than that of corresponding posterior premolars
(versus the height of canines exceeding that of the
corresponding posterior premolars in M. gracilis and M.
recondita). The crown area of C1 is around one-half that of
P4 (versus the crown area of C1 more than two-thirds that of
P4 in M. gracilis and M. recondita). The upper toothrows are,
in both sexes, more convergent anteriorly in M. aurata than
in M. recondita (Table 2). In the male, M. aurata has a
relatively larger zygomatic width than M. gracilis and M.
recondita (Table 2), whereas its absolute value is within the
range of those for M. gracilis and smaller than those for M.
recondita (Table 1).

Murina silvatica and M. ussuriensis are both characterized by
having the basal area of 12 surpassing one-half that of 13. Teeth
in the lower toothrow are more robust in appearance, especially
cl, p2, and p4. M. silvatica is, in both sexes, relatively narrower
across the zygomatic arches than M. recondita and has upper
toothrows that are less convergent anteriorly than M. gracilis
(Table 2). Only 2 female M. ussuriensis are available for
morphometric comparisons, and they are relatively narrower
across the zygomatic arches than M. recondita.

Fic. 6. Occlusal views of left C1 P4 teeth of different specimens of Murina gracilis (upper row) and M. recondita (bottom row) from

Taiwan. Scale bar 1 mm.









