REVISION OF MYOTIS MONTIVAGUS SUBSPECIES 51

Amended diagnosis

Forearm 44.9-48.4 mm, CCL 14.86-15.65 mm (Table 1). Dorsal hairs with
long, dark brown bases and paler tips, creating a frosted effect. Ventral hairs
with dark brown bases and silvery-white tips, except for middle of belly
where tips are orange-brown. Ears moderately large, tragus long and narrow
with a rounded tip (Dosson 1871, Francrs 2008).

Cranial profile flattened, the depression between rostrum and braincase
is shallow. Only a weak sagittal crest present; the anteorbital bridge is nar-
row. Basal dimension of the anterior upper premolar (P2) is one-quarter or
one-third that of P4. Middle upper premolar minute or often lacking; when
present, completely displaced from toothrow. Middle lower premolar (p3)
very small, totally intruded from the toothrow, not visible laterally; p2 and p4
are not in contact.

Distribution and ecological notes

M. annectans has a relatively wide distribution ranging from northeast
India (Dosson 1871, THomas 1920, BaTes & Harrison 1997) to north Thailand

Fig. 7. Distribution map of M. annectans (squares), M. borneoensis (triangles), M. federatus
(asterisks), M. montivagus (circles) and M. peytoni (stars). Full symbols represent investi-
gated specimens whereas empty symbols denote literature data.
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(Hir & TaonGLONGYA 1972, BickHaM ef al. 1986), Laos (Francis et al. 1999,
Francis et al. 2010), Vietnam (Francis et al. 2010, Lunpe 2003) and Cambo-
dia (HeENDRICHSEN et al. 2001a). It is also recorded from Yunnan, China (WANG
2003). Specimens were found mainly in hill forest habitats at 1077 and 923
metre elevations (THomas 1920) and at 1250 metres in Doi Pui, Chiang Mai,
Thailand (HiLL & THONGLONGYA 1972).

Moyotis borneoensis Hill et Francis, 1984
Bornean Whiskered Myotis

Myotis montivagus borneoensis HiLL & Francis, 1984: 309
Myotis montivagus borneoensis: CORBET & HiLL 1992: 123
Myotis montivagus borneoensis: Koorman 1994: 106

Material investigated: MALAYSIA (Sabah) - BM(NH) 83.349 (holotype), BM(NH)
83.74, 83.345, 83.346, 83.347, 83.348, 83.350.

Amended diagnosis

Forearm 42.1-44.8 mm, CCL 15.43-16.10 mm (Table 1). Upperparts with
rather long and dense fur, with blackish brown bases and dark brown tips.
Fur on underparts with similar blackish brown bases and buffy brown tips.
Ears long and narrow, with a long tragus, which reaches half the length of the
ear and bends slightly forward (HirL & Francis 1984).

Cranial profile relatively flat, the depression between the rostrum and
braincase is rather shallow. Sagittal and lambdoid crests are well developed; the
anteorbital bridge is wide. Basal dimension of the anterior upper premolar (P2)
is one-third that of P4. Middle upper premolar (P3) very small and completely
displaced from the toothrow so that the first (P2) and third upper premolar (P4)
are usually in tight contact. Lower middle premolar (p3) is intruded from the
toothrow and not visible laterally; p2 and p4 are not in contact.

Distribution and ecological notes

M. borneoensis is confined to Borneo. It occurs in Sabah, Malaysia (HiLL &
Francis 1984, Payne et al. 1985, Yasuma & Anpau 2000 in Francis et al. 2008),
Sarawak (WiLson et al. 2006), and also in Kalimantan, Indonesia (SuvanTo &
StruesiG 2007). PaYNE et al. (1985) and WiLsoN et al. (2006) recorded the spe-
cies alongside forest streams, whereas specimens collected in Kalimantan
emerged from a cave in a karst area.
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Muyotis federatus Thomas, 1916
Malayan Whiskered Myotis

Myotis peytoni federatus THomas, 1916: 3

Myotis federatus: TaTe 1941: 557

Muyotis federatus: FINDLEY 1972: 33

Myotis montivagus federatus: Corset & HirL 1992: 123
Myotis montivagus federatus: Koorman 1994: 106
Myotis montivagus federatus: FrRancis 2008: 232

Material investigated: MALAYSIA (Peninsular Malaysia) - BM(NH) 16.4.20.5 (holo-
type), HNHM 98.14.31.

Amended diagnosis

Forearm 39.5-42.5 mm, CCL 15.01-15.03 mm (Table 1). Fur is uniform
dark brown, usually without paler tips (THomas 1916). Ears moderately large
and narrow. Tragus bends forward and reaches half the height of the ear.

Braincase slightly domed. Sagittal and lambdoid crests are poorly devel-
oped; the anteorbital bridge is wide. Basal dimension of the anterior upper
premolar (P2) is one-quarter that of P4. Middle upper premolar (P3) small and
completely displaced from the toothrow so that the first (P2) and third up-
per premolar (P4) are in contact. Middle lower premolar (p3) small, intruded
from the toothrow and not visible laterally; p2 and p4 are not in contact.

Distribution and ecological notes

M. federatus is restricted to Peninsular Malaysia. Besides the type locality
at the border of Selangor and Pahang, it has been recorded at 900 metres in
Ulu Gombak and Genting Highlands (HELLER & VorLETH 1988), and in the Te-
mengor Forest Reserve, Hulu Perak (Francis 1995). One other specimen was
caught at the Batu Caves, near Kuala Lumpur (HNHM).

Muyotis montivagus (Dobson, 1874)
Burmese Whiskered Myotis

Vespertilio montivagus Dosson, 1874: 237

Myotis mystacinus mystacinus (part): ALLEN 1938: 215

Myotis montivagus: TaTe 1941: 560

Myotis mystacinus montivagus: ELLERMANN & MoRRrisoN-ScorT 1951: 140
Myotis montivagus: FINDLEY 1972: 32

Myotis montivagus montivagus: CorReT & HiLrL 1992: 123
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Myotis montivagus montivagus: Koorman 1994: 106
Myotis montivagus montivagus: FrRancis 2008: 232

Material investigated: CHINA (Yunnan) - BM(NH) 76.3.10.5 (holotype); MYANMAR
-BM(NH) 32.11.1.4, 32.11.1.5

Amended diagnosis

Forearm 39.2-41.5 mm, CCL 14.07-14.10 mm (Table 1). Fur is long and
dense on both the upperparts and underparts. Dorsal hairs are dark brown
overall, with blackish brown bases and paler chocolate brown tips. Ventrally,
hair bases are the same blackish brown but with paler tips (HiLL 1962). Ears
are narrow, tapering, with rounded tips. Tragus long, narrow, and its inner
margin straight (Dosson 1874).

Braincase distinctly domed, frontal depression well-expressed. The sagit-
tal and lambdoid crests are weakly developed. The anteorbital bridge is wide.
Basal dimensions of the anterior upper premolar (P2) about one-third that of
P4. Middle upper premolar (P3) relatively well developed and almost in the
toothrow, separating the first (P2) and third upper premolar (P4). Lower mid-
dle premolar (p3) developed and placed in the toothrow.

Distribution and ecological notes

According to published records, M. montivagus has the widest distribu-
tion of its group. The holotype was collected in Yunnan, south China (Dos-
soN 1871). The species also occurs in northern Myanmar (BM(NH)) and Laos
(Francis et al. 1999) where it was found in a hill forest at 1000 m and in an
open forest at 500 m elevation on the Nakai Plateau. Kuznetsov et al. (2001)
recorded it from Vu Quang, Vietnam and ManbaL et al. (2000) collected four
specimens at 1500 m in Mizoram, north-east India.

Muyotis peytoni Wroughton et Ryley, 1913
Peyton’s Whiskered Myotis

Moyotis peytoni WrRouGHTON & RyLEY, 1913: 13
Moyotis peytoni: TaTe 1941:562

Moyotis peytoni: FINDLEY 1972: 33

Myotis montivagus peytoni: CoreT & HiLL 1992: 123
Myotis montivagus peytoni: Koorman 1994: 106

Material investigated: INDIA (Karnataka) - BM(NH) 12.8.25.1 (holotype), BM(NH)

12.11.28.55, 12.11.28.56, 12.11.28.57, 12.11.28.58, 12.11.28.59, 12.11.28.60, 12.11.28.61; (Tamil
Nadu) HZM 3.36354, 4.36355
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Amended diagnosis

Forearm 45.0-47.0 mm, CCL 14.50-15.52 mm (Table 1). Fur fairly long
and loose. Dorsal surface uniform dark “vandyke brown” with chocolate
brown tips; ventrally hair bases are dark, the tips paler brown to fawn. Tra-
gus is medium length, less than half the height of pinna; inner edge straight
(WrouGHTON & RYLEY 1913, BAaTES & HARRISON 1997).

Cranial profile moderately domed, with a depression between the ros-
trum and braincase. Sagittal and lambdoid crests are less developed; the
anteorbital bridge is wide. Basal dimension of the anterior upper premolar
(P2) is one-quarter that of P4. Middle upper premolar (P3) is well-developed
and only partly displaced from the toothrow, so the first (P2) and third upper
premolar (P4) are not in contact. Lower middle premolar (p3) partly or fully
lies in the toothrow, p2 and p4 are separated.

Distribution and ecological notes

The type series was collected at Gersoppa (now Jog) Falls in southwest
India. The distribution of the species is limited to the east-central and south-
ern part of the Indian Subcontinent (WroucHTON & RYLEY 1913, GHOSH 1989,
Bates & HARRISON 1997, VANITHARANI et al. 2005, VaNITHARANT 2006).

DISCUSSION

Molecular investigations frequently present un-named lineages on
phylogenetic trees for different chiropteran families (e.g. CLARE et al. 2006,
Francis et al. 2010) because of questionable taxonomic assignment of stud-
ied specimens due to the lack of thorough revisions. Needless to say, the
results of such studies must be harmonised with existing scientific names,
which is hardly possible without re-examination — and frequently re-descrip-
tion — of type materials for less known taxa. The present work re-evaluated
the taxonomic status of four formerly accepted subspecies of M. montivagus
and elevated them to species rank using cranial and dental characters and
multivariate statistical analyses. To assist determination of species within the
montivagus-group and the morphologically similar M. annectans, a character
matrix is provided in Table 3.

It is worth noting that two Vietnamese specimens of M. montivagus col-
lected in Pu Mat Nature Reserve, Nghe An Province and in Kon Cha Rang,
Gia Lai Province (Batks et al. 1999, HEnDRICHSEN et al. 2001b) could not be
definitely assigned to subspecies by the authors as they shared characters
“considered diagnostic for two of the geographically adjacent races” namely
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montivagus montivagus and montivagus borneoensis. Although the authors did
not provide comparisons with annectans or details of anteorbital bridge de-
velopment, mensural data and accompanying skull and dentition drawings
suggest a species other than annectans, montivagus and borneoensis.

The Barcodes of Life database includes mtDNA sequences for specimens
referred to M. montivagus (in a broad sense) from China, Laos and Vietnam
some of which were analysed in Francis et al. (2010). However, without proper
descriptions of skull characters and mensural data, determination of these
specimens is not possible (see also remarks above on the questionable identity
of some Vietnamese specimens); therefore these records are not depicted in
Fig. 7.

Besides mapping the holotype specimen from Yunnan, Smita and Xie
(2008) also included M. montivagus montivagus in range maps for central-east
China without explanation. As approximately 1600 km lies between these lo-
calities and the closest substantiated record of any of the former montivagus
subspecies, these data are considered here as unconfirmed.

M. montivagus (sensu lato, including all its former subspecies) is currently
considered Least Concern in the IUCN Red List of Threatened Species (FRAN-
cis et al. 2008) because of “its wide distribution, presumed large population,
it occurs in a number of protected areas, has a tolerance of a degree of habitat
modification, and because it is unlikely to be declining fast enough to qualify
for listing in a more threatened category”. However, since the taxa elevated to
species rank herein have significantly smaller distribution ranges, this catego-
risation should be reconsidered.
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