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A New Record of Cave Nectar Bat Eonycteris spelaea in Hainan Island, China
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Abstract: In July 2019, a bat was captured at Shihua Cave in Danzhou of Hainan Island and identified as
Eonycteris spelaea by morphological measurements, skull characteristics and analysis on mitochondrial Cyt b
gene. It is medium-sized bat with a forearm of 69.6 mm and without a claw on the second finger of the
forelimb (Table 1). A short tail of 12.9 mm is prominent behind the femoral membrane and the bat has
well-developed anal gland (Table 1 and Fig. 1). The greatest length of skull (GTL) is 35.2 mm and the rostral
length (RL) is 11.4 mm (Table 1). The phylogenetic relationships of E. spelaea with its close species inferred from
Cyt b gene sequences display that the Hainan bat and E. spelaea cluster a branch in high bootstrap value (Fig. 2).

This is the first record of this species in Hainan Island. In the present study, morphological characters, the skull
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characters and the phylogenetic tree based on Cyt b gene sequences were represented detailedly. Comparisons

were also performed between our findings and published data about the species recorded in other areas.

Key words: Chiroptera (bat); Eonycteris spelaea; New record; Hainan Island
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Table 1 External and skull measurements of Eonycteris spelaea (length in mm, weight in g)

TiH Item #3 Hainan = Yunnan E India Nepal (Acﬁfy/?et al. 2012,
(HN 191224) S EREE 2007) (Nameer et al. 2016) Sharma et al. 2018)

{4 = Body mass, Wt 79.7 43.1 ~65.9 61 ~85 68
i K Forearm length, FA 69.6 65.0~71.8 72.23 ~ 76.69 66.0 ~78.0
k4K Body length, HB 119.9 102.0 ~ 115.0 84.21 ~96.82 92.0 ~ 130.0
H-K: Ear length, EL 15.8 19.9 ~21.1 19.06 ~ 19.65 16.9 ~21.0
J& /£ Hind-foot length, HF 15.1 132~16.8 15.06 ~19.7 17.0~21.0
JZ 1K Tail length, TL 12.9 13.0~17.0 14.4~15.08 10.5~23.0
&K Tibia length, TiB 335 28.0~32.3 35.21~39.75 29.5
FIE B K Third metacarpal length, ITMC 46.4 47.5~53.08 42.7
EAE = AEEE=gS 31.1 31.0 ~34.27 32.1
Length of first phalanx of the third digit, III'

EANE SO EiE e 42.6 37.04 ~ 41.26 44.7
Length of second phalanx of the third digit, III*

FEIVEH K Fourth metacarpal length, IVMC 432 47.19 ~52.23 44.7
5V EH K Fifth metacarpal length, VMC 42.1 41.62 ~48.38 415
HBVEFBHEEK 20.0 19.87 ~24.04 214
Length of first phalanx of the fifth digit, V'
EVEFBIREK 183 16.60 ~ 19.47 18.7
Length of second phalanx of the fifth digit, V*
fi4K: Greatest length of skull, GTL 35.6 33.21 ~36.45 34.09 ~36.8 33.3~375
fi3t K Condylobasal length, CBL 31.7 32.05 ~34.81 31.7~36.3
fiii 51 Braincase height, BH 11.8 9.16 ~11.98
kLR K Condylo-canine length, CCL 30.2 30.92 ~33.74 31.66 ~33.23
i%: Zygomatic breadth, ZB 229 19.06 ~21.42 19.49 ~23.31 19.0~22.1
JIl§ /51 %% Braincase breadth, BB 15.0 19.73 ~23.14 14.82 ~15.4 14.0 ~15.1
HE[A] i Least interorbital width, IOW 7.1 5.98 ~7.35

K Palatal bridge length, PBL 17.6 13.58 ~ 18.08
Ji& 3k % Mastoid width, MAW 14.0 12.45~14.27
W Rostral length, RL 11.4 12.25~14.89
)% Rostral width, RW 6.9 7.59 ~9.01
- #5%1K Length of upper tooth row, C'-M? 12.6 12.66 ~ 15.49 11.9~13.4
T %1 Length of lower tooth row, C;-M; 14.0 14.10 ~ 16.06 13.0~13.7
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B KERERAMKERE (HN 191224)
Fig. 1 Photo and skull characteristics of Eonycteris spelaea (HN 191224)

a. SMEREAS: b SREWI; o EMIE; d k&M e FAUE LT

a. Photo; b. Dorsal view of skull; c. Ventral view of skull; d. Lateral view of skull; e. Front view of mandible.
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W JE B R GG 5@t BLAST F: bR
AR Cyt b 2R v BU , 3/753 425 bp 1) Cyt b
FERE . 4 NCBI #4EZE Nucleotide
BLAST tb%f, 5 NCBI #4154 KX 823319.1

99.53% . K 3R AF AR 4 Cyt b FE K ¥ %15 NCBI
B B K ERIE, ZREERIE. 15
BE. GEPERERKERE. KKERIER Cyt b
BERFH (R 2) WERGKER, %R
Mizls HEERIER & R —3 (F
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Table 2 List of the 17 cytochrome b (Cyt b) sequences used to reconstruct the phylogeny of bats

LYipi T SRR GenBank 75 SCiik
Species Locality GenBank accession number References
P Indina IN627514.1 NCBI
El Indina KT875801.1, KT875794.1 Francisca et al. 2016

FEf 5% Philippines  AB062476.1 Bastian et al. 2002
K5 B #% Eonycteris spelaea dE4 22 Philippines  AB046324.1, AB046323.1, AB046322.1 Bastian et al. 2001

# & China FJ218482.1 Norberto et al. 2009

P53E West Africa KX823319.1 Hassanin et al. 2016

ok P§ IV Malaysia  EU521601.1 Faisal et al. 2008
FEE K E BLE E. robusta JEfE 5 Philippines  JN398201.1 Francisca et al. 2011
KK RiE E. major Lok p§ I Malaysia  EU521600.1 Faisal et al. 2008
% KK S iH Macroglossus sobrinus P 3F West Africa KX823318.1 Hassanin et al. 2016
ki AL 0% Rousettus leschenaultia 1 [# China FI549337.1, F1549336.1 NCBI

FJ549335.1, FJ549331.1
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JEA 2 Philippines AB046322.1
0.999 | | EMEE Indina KT875794.1
I3k P4 Malaysia EU521601.1
Efij# Indina_KT875801.1

Eonycteris major_EU521600.1
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{Eﬂk West Africa_KX823319.1 K- 4% Eonycteris spelaea
f1[E China_HN191224

JE4R5E Philippines AB062476.1
0.997
3@ China_FJ218482.1

Philippines_ AB046324.1

Philippines AB046323.1

1
Q KRS Rousettus leschenaultii F1549337.1/F1549336.1/FJ549335.1/FJ549331.1
R ERKAERIE Macroglossus sobrinus KX823318.1

B2 ZET CytbZ[H 425 bp FHMEKKEFIERILIEEMF RGHUK (FERD

Fig. 2 Phylogenetic relationships of Eonycteris spelaea with its close species inferred

from Cyt b gene sequences and using neighbor joining

WGBTS, BRI RS g R v shi . B

Hfth Cyt b FEFFRIE LK 2. HN191224 RFASCH TR .

Node numbers indicate bootstrap value, Rousettus leschenaultii and Macroglossus sobrinus as outgroups, other Cyt b gene sequences information

showed in table 2. HN191224 indicate the sample studied in this paper.
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Andersen (1912) Z0N7T 3 Fh: fW/IMETIHIK
TRE A KRB O SRR AT K R
Iig (E.rosenbergi), 1H Andersen %J7% K5 R
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Fl E. s. glandifera AR 2 AR, WIS
IR Bl Oy A de NE R 3R ) . RIFMKE
S DR AR YRR S 1) s AR FLAR T e /N . A
RS JEHSE 3 FH My KR, 5
fa & WAL
ISR R AR A (HN 191224) JEFS
Sk B R AE 5 SR 3 1)K SRR R AR — 2
(R D, HHIEFLRAM Cyt b FEF R EK 5
T BR 5KERIEREN—Z (EH2),
BE— P UE LA S e e FEE . K R R B
AT OO, RNHZE. B HoRPEE. ERRE
JRVEIE. FEMEE. gifa. Hnd. e, K
B Zh REFPE, HATTEREL S
AT PRIV R A = FE 1 (Smith &5
2009, #ERIZE 2015). ARKE RIGLERR
By R, 3K T RHZ AP AE TR 43 A7t A
W, SHARPSHAEA —E R A1
W7 b [ e A A (T AR S TR
B, AR — DRI,
B ARSI R R SO R A A AR KR H
JR A E I TAE N ATEBFAME AR i FE 45 7
(S B BT RS B ) 20 Skl R R AL B

Zz ¥ X W

Acharya P R, Adhikari H, Dahal S, et al. 2012. Bats of Nepal: A Field

Guide. New Baneshwor, Kathmandu, Nepal: Small Mammals
Conservation and Research Foundation, 31.

Andersen K. 1912. Catalogue of the Chiroptera in the Collection of
the British Museum Vol 1: Megachiroptera. 2nd ed. London:
Natural History Museum Publications, 761-765.

Bastian S T, Tanaka K, Anunciado R V P, et al. 2001. Phylogenetic
relationships among Megachiropteran species from the two major
islands of the Philippines, deduced from DNA sequences of the
cytochrome b gene. Canadian Journal of Zoology, 79(9): 1671—
1677.

Bastian S T, Tanaka K, Anunciado R V P, et al. 2002. Evolutionary
relationships of Flying Foxes (Genus Pteropus) in the
Philippines inferred from DNA sequences of cytochrome b gene.
Biochemical Genetics, 40(3/4): 101-116.

Bates P J J, Harrison D L. 1997. Bats of the Indian Subcontinent.
Sevenoaks: Harrison Zoological Museum Publication, 258.
Corbet G B, Hill J E. 1992. The Mammals of the Indomalayan Region:
A Systematic Review. London: Natural History Museum

Publications, 488.

Dobson G E. 1871. On some new species of Malayan bats from the
collection of Dr. Stoliczka. Proceedings Asiatic Society of Bengal:
12-39.

Dobson G E. 1873. On the Pteropide of India and its Islands, with
descriptions of New or Little Known Species. Proceedings Asiatic
Society of Bengal: 194-205.

Edgar R C. 2004. MUSCLE: multiple sequence alignment with high
accuracy and high throughput. Nucleic Acids Research, 32(5):
1792-1797.

Faisal A K. 2008. Diversification of old world bats in Malaysia: an
evolutionary and phylogeography hypothesis tested through the
genetic species concept. Balkanistic Forum, 64(1/3): 18.

Francisca C A, Norberto P G, Rob D S, et al. 2011. Evolutionary
relationships  of the Old World fruit bats (Chiroptera,
Pteropodidae): Another star phylogeny. BMC Evolutionary
Biology, 331: 183—204.

Francisca C A, Norberto P G, Nancy B S. 2016. The evolutionary
history of the African fruit bats (Chiroptera: Pteropodidae). Acta
Chiropterologica, 18(1): 73-90.

Hassanin A, Nesi N, Marin J, et al. 2016. Comparative phylogeography



2 34 PSS g R K R

* 171

of African fruit bats (Chiroptera, Pteropodidae) provide new
insights into the outbreak of Ebola virus disease in West Africa.
Retour au numéro, 339(11/12): 517-528.

Linacre A, Lee C 1. 2005. Species determination: the role and use of
the cytochrome b gene. Methods in Molecular Biology, 297:
45-52.

Nameer P O, Ashmi R, Aravind S K, et al. 2016. First record of
Dobson’s long-tongued fruit bat Eonycteris spelaea (Dobson,
1871) (Mammalia: Chiroptera: Pteropodidae) from Kerala, India.
Journal of Threatened Taxa, 8(11): 9371-9374.

Norberto P G, Francisca C A, Nancy B S. 2009. Phylogenetic
relationships  of Harpyionycterine megabats (Chiroptera:
Pteropodidae). Bulletin of the American Museum of Natural
History, 331: 183-204.

Saitou N, Nei M. 1987. The neighbor-joining method: a new method
for reconstructing phylogenetic trees. Molecular Biology and
Evolution, 4(4): 406-425.

Sharma B, Sanjeev B, Subedi A, et al. 2018. First record of dawn bat
Eonycteris spelaea (Dobson, 1871) (Mammalia: Chiroptera:
Pteropodidae) from western Nepal. Bat Researchand Conservation,
11(1): 92-95.

Tamura K, Peterson D, Peterson N, et al. 2011. MEGAS5: molecular
evolutionary genetics analysis using maximum likelihood,
evolutionary distance, and maximum parsimony methods.
Molecular Biology and Evolution, 28(10): 2731-2739.

Tate G H H. 1942. Results of the archbold expeditions. No. 48.

Pteropodidae (Chiroptera) of the Archbold Clooections. British
Museum (Natural History), 80: 331-347.

Thavry H, Cappelle J, Bumrungsri S, et al. 2017. The diet of the cave
nectar bat (Eonycteris spelaea Dobson) suggests it pollinates
economically and ecologically significant plants in southern
Cambodia. Zoological Studies, 56: ¢17

ARAZE. 2018, i p Mty R TR B N &5+ AR R K
JEHFTE. MR ARALHROL R S B LA, 34-61.

WS, R, #RI5. 2007, ThE 2 RK T RIBN S RISE. 314
SETI 5T, 28(6): 647-653.

W, xR, BET, 1983, MRS E. dLn: Rl
L.

BRI, RS, HEBH, 2. 2019. #EE ST YR 2 REEBLIR
L3R, W2 R, 27(4): 400-408.

EEN, DB, 55, % 2015, P EBASNM LR KRG,
Jemt: BRE AR

LA, FLWL, TKRITE, 4 2005, b ER T H HLUEE 60 ER S
T 5ma 7. SR, 51(3): 413-422.

WiEe, ERAE, AR, 2007, PEBAZDEERLE. L $
Il Aot AL

V. 2011, IR PIRICITEIME. duat: BlasdiRAL, 14-15.

FFYRIE. 1957, mEIEIMHA T, FIFHEH, 16: 500-501.

Smith A T, fi##k. 2009. T EERE ST Kib: BIFEE IR
4, 267-358.

Wik, Ex, SR, %2007, BALEWERMEY: R E.
BTH. 354, 42(2): 56-62.



