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The penus Kerfvowlo includes about 200 species, and
12 species have heen recorded in the Indomalavan
Region, including recently described species such as £
kachinensis from northem Myanmar, &, brawensis Tom
Peninsular Maluysia, and K. fitania rom Southeast Asia
(Corbet and Hill 1992: Bates ot al. 2004, 2007: Simmons
2003; Thong et al. 2004, Trancis et al. 2007). Among
them, K. fifania was recently described by Bates et al.
(2007} from the Seima Biodiversiy Conservation Area,
Cambodia, and it is widely distributed in mainland
Southeast Asia in 13 localities in five countries:
Myuanmmar, Thailand, Lao PDR, Cambodia, and Viemam
i Bales ef al. 2007,

Only two Kerivowla bats have been recorded from
China, & picta and K. hardwickiil (Zhang 1997; Wang
2003). Recently, we collected eight specimens identified
as A titawin for the first time from Hainan Island and
Taiwan as reported below.

Materials and methods

Five external and 11 cranial and dental measurements
were taken from specimens (Table 1) using digital cali-
pers with accuracies of 0.1 and 0.01 mm, respectively,
lollowing the definition of Bates ¢ al, (2007), Chromo-
somal preparations were made from tail and Tung tissue
cultures tollowing Ilarada and Yosida (1978). Differen-
tial staining using the G-band and C-band techniques
wias applied following Seabright (1971 and Sumner
{1972, respectively.  Cylochrome b ogenes (1,140 bp)
from six specimens were sequenced and deposited in
GenBank with accession numbers JN1[224]1-JN 112246,
Polymerase chain reaction (PCR) amplification of cyto-

chrome 5 genes was performed using the primers Kl
(114724 -COAAGC T TGATATGAAAAACCATOG
TTG-3" and KCBIT747: 5-TAGGTCAGGGUGAGAATA
GOAC-3) and K2 (KCBL4T9: 3-CTCOTAGAATGA
ATCTGAGG-3" and ML 5-TAGAATCTCAGCTTTGG
GTGTTG-3) (Khan el al, 20010y, The PCR sequence
involved 10 min of initial denaturation al 94°C, lollowed
by 3840 cycles (45 5 denaturation at 94°C, 45 5 anncal-
ing al 45-48°C, and 60 s extension at 72°C)and a 10 min
final extension at ¥2°C, Phylogenelic analyses were per-
tormed using our data for K. fitania and data published
by Khan et al. (20010} for K kachinensis, K. hardwickii,
K. furermedia, and K minwta. A neighbor-joining tree
created using Kimura®s two parameter distances (Kimura
1980 was constructed by MEGA (Kumar et al, 20017,

Resulis and discussion

From Hainan Island, two K. fitania specimens (IBHG
08279 and IBHG 08280, both females) were colleeied
in & harp trap that was set across a narrow stream in
essentially undisturbed tropical rain forest at the core
zone of Diacluoshan MNational Forest Park { 18%43,56'N,
109°32.01'E, 923 m elevation), Lingshui Xian, Hainan
[sland, about 217 km southeast of [aikou on 15 Septem-
ber 2008 by Wu, Harada, and Motokawa. Specimens are
deposited at the Tnstitmle of Biodiversity in Huanan,
Cuangzhou University, Guangzhou (1BHG).

In Taiwan, six specimens were collecied by Lin
from Dapu, Chiavi County (THU B990008, male, on 21
May 1999; 23718 14N, 120735 49'E, 350 m elevation),
Baolai. Kaohsiung County (THU BOODOTY, female, on
27 August 2002, 2370620, 120°42.16'E, 470 m cleva-
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Table 1. External, cranial and dental measurements (in mm) of Kerivewda fronia from Hainan [zland and

Tabwan (mean wilth range and sample sice in parentheses}

Character kL

Tarrearm lenpth (FAD

Tail length (TATE)

Foot (EHEF)

[ength of libia (TTRLA)

Ear length (EAR)

Body mass (MASE, in pram)

Gireatest length af skoll (GTT.)
Condvlo-caning length (CC1}
yzomalic breadih (Z13)

Breadth of brainease (BR)

Cirgatest width of the braincase (GBB)
Hrainease heighl (BH)

BIVCCL = 1M

BTTAGDRG = 100

Post-prhital consiriclion (P
Maxillary toath row length (C-M3)
Cxlemal palatal width (M2 M2)
Mandibular tooth row length (O3}
handilzle length (A1)

tion), Meilan Trail, Kacshsiung County (THU BO3002E,
male, and BO30047, female, on [0 Tuly 2003; 237 | 724N,
120049 46'T, 920 m elevation), and Meilong Trail,
Kaohsiung County (THU BO030023, female, on 9
July 2003 and BO40007, male, on 16 March 2004;
23°05,28'N, 120743 27'E, B30 m elevation). The vegeta-
tion in these areas was predominantly secondary ever-
green forests mixed with sparse bamboo plantations,
These specimens were deposited al Tunghai University,
Taichung {THL,

Spectimens from Hainan Tsland and Taiwan had simi-
lar values in external and cranial measurements and non-
metric characteristics (Fig. 1} to those of K, #irania rom
Southeast Asia reported by Bates et al. (2007).  The
overall sive of the specimens, however, was slightly
smaller than the Southeast Asian specimens, such as n
FA (31.7-35.5 wersus 32.4 - 359), CCL (12.01-13.78

Adthough K, #itamia 15 said Lo be larger than but morpho-
logically similar to K hardwickii (see Bates et al. 2007),
measurements from K titania specimens from Huainan
Island and Taiwan overlapped more with K, hardwickii.
Despite the presence of sive variation, the specimens
examined in this study were identitied as & #ifania from
motphological characteristics that were different from
those of K. hardwickii, such as having a larger narial pil
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External testures and skull of Kerfvends titasiz from Hainan

Island (TBHCG 82800, Bars indicate 5 mm.

in tl
than
ilar
dom
ol
Yot
char;
recor
by ¥,
misid
ditani;
from
from 1
focus
morpfh
This
based
(8280
Was 2x
submet;
ACroCen
medium
subrmeg
coveregd
DNE speg



W et o, Keriveids bais from Ching

71

A o
: “x 5ﬁ ug na 18 e 1l
“ H Aa ok BR an AAAK - xa o
1 g 3 4 5 B T :
b 3% 3%
Ad 232 .. 88 ap s an R: c BB &
4 10 11 iz 13 14 15 T
B E
”% FH d kR By
H LM b e gy
(6 48 23 846 A0 oh @ @i
i 7 3 4 5 B T &
2 r
iﬂ &4 &é N ~e 4s AR
q 1] 11 B 1% 14 15 X
c
- i) gy s wa 5 '
1 g 8 5 i i e
#¥ %3 wF a8 &S A -.;‘::f-'
i 1 11 12 ‘i3 14 i i

Fig. 2. Conventional (A, THL B99000%), G-banded (R, IRHG OBZTYY, and C-banded (C, IBLIG D8250) Karyolypes of Kesivauls fanla Trom
Hainan Island and Taiwan. The bar indicates 10 pm. Individual differences in chromasome no. 11 {comventional and C-handed chromamomes) ol
K. itenfir feoan Tainan Island are shown; [BHCG 08279 (4 and bl and TRHG USZE0 (e and d).

in the rostrum, a postorbital constriction that is narrower
than the posterior parl of the rostrum (versus having sim-
ilar widihs), and a flatlened braincasc (versus a lurge
domed one). s described by Bates et al. 2007y Pictures
of the skull of a specimen that are presentded in
Yoshivuki et al. {2014 also share these marphological
characteristics of K. ritania. Thercfore, the recent new
record of K. hardwickii from Taiwan that was reported
by Yoshiyuki et al, (2010) might have been based on a
misidentification and actually represents a record of K
fitanio. The smaller overall size of K. fitania specimens
from lainan Island and Taiwan compared to samples
from the southeast Asia is interesting and should be the
focus of a future comprehensive study on geopraphic
morphelogical variation in K. fitaria,

This is the first report on the karyotvpe of K fitania
based on specimens from Hainan Island {IBHG 08279,
08280} and Taiwan (THU B030028). The karyotvpe
was 2n = 32, including 10 large-to-small metaceniric or
submetaceniric pairs (nos. 1 10) and lour medium-sized
aurocentric pairs (nos. 12-15) among the autosomes, a
medium-sized metacentric X chromosome, and a small
submetacentric Y chromosome. A difference was dis-
om Tiainan €0vered in chromosome pair no. 11 among specimens:

one specimen (IBHG 08279, Fig, 2D, a4 and by from

Hainan Island and a specimen from Taiwan (THU
BO30028, Fig, 2A) had small-sized submetacentric pair,
while a specimen from Hainan Tsland (IBIIG (8280,
Fig. 2D}, ¢ and d} had a medium-sized acrocentric
chromosome and a small-sized submetaceniric chromo-
some. TFundamental numbers become FN = 52 for the
former specimens and FN = 51 for the latter. We consid-
ered the anisomerous chromosome pair to have oceurred
by an increase in constitutive C-heterochromatin based
on a C-band comparison (Fig. 2D, b and d). Six species
of the genus Kerfvoulu have been karvotyped: K. lanosa
from South Africa with 2n = 28 {Rautenbach et al. 1993),
K. papillosa trom Thailand with 2i = 38 (McBee et al.
1986; Khan et al. 2010). K mimua with 20 — 28, K.
mtermedia with 2n = 28, K fardwickii with 2n — 26,
and K. fenis with 2n = 3% from Southeast Asia {Khan
et al. 2010). The karvotype of K titania differs from
the karyotypes of congeneric species in chromosome
number.

In the neighbor-joining tree created using eytochrome
b genes with 10,000 bootstraps (Fig. 3), K. #iania from
Hainan Island and Taiwan formed a monophyletic
clade. Kerivowla titania clustered with K. kachinensis
and then with K. hardwickii, Sequence differences {(K2P
distance) between K sitanic and K. kachinensis, and
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Fig. 3. Meighbor-joining tree of the 1,140 bp eytochrome b gene

spquenee o Kerfvowla tdiomiz from Hainan Tsland and Taiwan and
closely related Kerovonda specics using the dara of Khan of al, (20100,

hetween K. ditarmio and K. hardwickii, were (011 and
(.13, respectively.

In the present study, K ritania was detenmined 1o be a
distinct species from the other Kerfvonla specics based
un analyses of morphology, karvolype. and the cyto-
chrome b gene. Trom a biogeographic viewpoint, A
rirania is distributed in Southeast Asian countries as well
a5 Hainan Island and Taiwan.  Similar distribution
pallerns in bals have been reported for Coelops frithii,
Scerboprhrilies kuldil, and Mindoprerus schreibersii (Lin et
al. 2004, Smith and Xie 2008). Future molecular phylo-
geographic studies from Southeast Asian populations are
necded (o clarily the evolutionary history of K. fifania.
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