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Abstract
The Hainan gymnure Neohylomys hainanensis (Mammalia, Lipotyphla), endemic to Hainan Island (China),
is one of the rarest and least-known species within the family Galericidae. The IUCN Red List inferred
it as an endangered species due to ongoing population decline caused by natural habitat loss. A recent
biodiversity survey has revealed N. hainanensis to be rather common in northern Vietnam. This is the first
record of the species outside Hainan Island. New data have allowed us to re-assess the conservation status
of this poorly known mammal. The occurrence of N. hainanensis in mainland Vietnam also supports the
hypothesis that Hainan Island could have been previously connected to Guangxi and northern Vietnam
rather than to neighbouring Guangdong.
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Introduction
The family Galericidae (Mammalia, Lipotyphla) comprises six recent genera and
8–10 species of gymnures and moonrats inhabiting tropical and subtropical forests of
southern China and SE Asia, including the Philippines and the Sunda Islands (Hutterer
2005, Bannikova et al. 2014). The majority of its species are listed as endemics, having
very small distributional ranges restricted to some islands (Podogymnura truei, P.
aureospinula, Neohylomys hainanensis) or small mountainous areas (Hylomys parvus,
Otohylomys megalotis).
The Hainan gymnure Neohylomys hainanensis Shaw & Wong, 1959 is usually
regarded as one of the rarest and least-known species of all the Galericidae (Stone 1995,
Johnston and Smith 2016). This species remains known from a few museum specimens
only (Stone 1995). The recent IUCN Red List recognized the Hainan gymnure as
an endangered species, because it is known from the island of Hainan only, and its
range is less than 5,000 km² (Johnston and Smith 2016). According to published data
(Corbet 1988, Hoffmann and Lunde 2008), this species occurs in tropical rainforests
and subtropical evergreen forests. During the last decades, the forests of Hainan Island
have been under considerable anthropogenic pressure due to logging and agricultural
use. It is agreed that the population of N. hainanensis is in decline due to habitat loss
(Johnston and Smith 2016).

Materials and methods
During the 2018 small mammal surveys conducted by the Joint Vietnamese-Russian
Tropical Research and Technological Centre in northern Vietnam, five specimens of small
gymnures were collected in Cao Bang Province, approximately 22°37'41"N, 105°54'41"E,
at elevation 300–700 m a.s.l. (Figure 1). All specimens were obtained from local villagers
during studies of rodent distribution and pest control. Voucher specimens (coll. numbers
AVA 18-134, AVA 18-125, AVA 18-136, AVA 18-137, AVA 18-138) are kept in the
Zoological Institute of the Russian Academy of Sciences (Saint Petersburg, Russia).

Results and discussion
A morphological analysis of Vietnamese specimens has revealed their identity as N.
hainanensis. These are small-sized, vole-like gymnures with a heavily built body and
slightly stout, pointed rostrum. Head and body length 120–142 mm, tail length 30–40
mm. Tail is approximately 26.3% of head and body length, whereas it is 70–80% in
Otohylomys, ca. 50% in Neotetracus and 10–15% in Hylomys. Neohylomys hainanensis from
Hainan has its head and body length 120–147 mm, tail length 36–43 mm; relative tail
length is 28.9% (Shaw and Wong 1959, Hoffmann and Lunde 2008). Dorsum dull olivebrown; ventral pelage yellowish, lighter than dorsal; there is a longitudinal black line on
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Figure 1. Distribution map of Neohylomys hainanensis. Previously known records from Hainan Island are
marked with blue, new findings in Vietnam are marked with red.

anterior midback (Figure 2A). Tail bicoloured, dark above and much lighter below. Dental
formula: 3.1.4.3/3.1.3.3 = 42. There are four upper and three lower premolars (Figure
2B). First upper incisor is very large. Upper canine teeth only slightly larger than adjacent
incisors and premolars. The dentition of Vietnamese specimens in full concordance with
that of N. hainanensis (Shaw and Wong 1959, Engesser and Jiang 2011).
All the Vietnamese specimens were collected from evergreen mixed forest at the
elevations of 300–700 m a.s.l. It was not recorded at higher elevations (1500–1800 m a.s.l.
in Phia Oac – Phia Den National Park). According to the information from local villagers,
this species is rather common, both in slightly disturbed forests and in primary forests.
In Hainan, the species is recorded from the Jianfengling Nature Reserve and may also
occur in the Jiaxi and Wuzhishan nature reserves (Johnston and Smith 2016). The small
distributional area and population decline make the species quite vulnerable. In Vietnam,
the species has been recorded in and around the Phia Oac – Phia Den National Park in
Cao Bang Province (Figure 1). Additional research is needed to estimate the distribution,
population and habitat status, and threats to N. hainanensis in Vietnam. Little is known
about the biology and ecology of this species (Stone 1995). New distribution findings
have allowed us to gain additional data on the species’ natural history.
Hainan Island is widely recognized as one of the world’s biodiversity hotspots
(Myers et al. 2000). The geological history of Hainan Island, as well as the IndoMalaysian or East Asian affinity of its biota, is still poorly understood. Some authors
suppose it was previously connected to mainland China (Guangdong), whereas others
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Figure 2. Neohylomys hainanensis from Vietnam. A total view B skull.

argue that Hainan Island was originally located near Guangxi and northern Vietnam
during the early Cenozoic (see Zhu 2016). Vertebrate animal studies have revealed
the island to have a higher species diversity and endemism in comparison to adjacent
mainland China, which could be related to the geological origin of Hainan (Chen and
Bi 2007, Chen 2008, 2009). A comprehensive analysis of seed plant distribution (Zhu
2016) showed that the Hainan flora indeed has a tropical Asian affinity and very low
endemism at generic and species levels, which seems to imply its continental origin.
Moreover, the Hainan flora shows strong similarities to that of Vietnam and Guangxi,
but less so to the adjacent Guangdong Province (Zhu 2016). Our discovery of the
Hainan gymnure also supports the idea that Hainan Island could have been connected
to northern Vietnam.

Acknowledgements
Fieldwork was supported by the Joint Vietnamese-Russian Tropical Research and
Technological Centre. We thank AN Kuznetsov, Nguyen Dang Hoi, and Le Xuan
Son, who made considerable efforts in preparing for the field works. We are grateful to
the administration of the Phia Oac – Phia Den National Park for providing us with an
opportunity to carry out field surveys. Fieldwork took place under the administrative
permission of the Vietnam Administration of Forestry of the Vietnamese Ministry of
Agriculture and Rural Development and People’s Committee of Cao Bang Province. We
are very grateful to Paula Jenkins and Yuri LR Leite for their helpful and constructive
comments on an earlier version of the manuscript. This study was supported in part by
the Russian Foundation for Basic Research (16-04-00085).

A broadly distributed species instead of an insular endemic? A new find of...

81

References
Bannikova AA, Lebedev VS, Abramov AV, Rozhnov VV (2014) Contrasting evolutionary
history of hedgehogs and gymnures (Mammalia: Erinaceomorpha) as inferred from
a multigene study. Biological Journal of Linnean Society 112: 499–519. https://doi.
org/10.1111/bij.12299
Chen YH (2008) Avian biogeography and conservation on Hainan Island, China. Zoological
Science 25: 59–67. https://doi.org/10.2108/zsj.25.59
Chen Y (2009) Distribution patterns and faunal characteristic of mammals on Hainan Island
of China. Folia Zoologica 58: 372–384.
Chen YH, Bi JF (2007) Biogeography and hotspots of amphibian species of China: implications to reserve selection and conservation. Current Science 92: 480–489.
Corbet GB (1988) The family Erinaceidae: a synthesis of its taxonomy, phylogeny, ecology and
zoogeography. Mammal Review 18: 117–172. https://doi.org/10.1111/j.1365-2907.1988.
tb00082.x
Engesser B, Jiang J (2011) Odontological and craniological comparisons of the recent hedgehogs
Neotetracus with Hylomys and Neohylomys (Erinaceidae, Insectivora, Mammalia). Vertebrata
Palasiatica 49: 406–422.
Johnston C, Smith AT (2016) Neohylomys hainanensis. The IUCN Red List of Threatened
Species 2016, e.T10588A22326961. https://doi.org/10.2305/IUCN.UK.2016-1.RLTS.
T10588A22326961.en [accessed on 20 June 2018]
Hoffmann RS, Lunde D (2008) Order Erinaceomorpha. In: Smith AT, Xie Y (Eds) A Guide to
the Mammals of China. Princeton University Press, Princeton & Oxford, 292–297.
Hutterer R (2005) Order Erinaceomorpha. In: Wilson DE, Reeder DA (Eds) Mammal Species
of the World. A Taxonomic and Geographic Reference (3rd edn). Johns Hopkins University
Press, Baltimore, 212–219.
Myers N, Mittermeier RA, Mittermeier CG, da Fonseca GAB, Kent J (2000) Biodiversity hotspots for conservation priorities. Nature 403: 853–858. https://doi.org/10.1038/35002501
Stone RD (1995) Eurasian Insectivores and Tree Shrews. An Action Plan for their Conservation. IUCN, Gland, Switzerland, 109 pp.
Shaw TH, Wong S (1959) A new insectivore from Hainan. Acta Zoologica Sinica 11: 422–429.
Zhu H (2016) Biogeographical evidences help revealing the origin of Hainan Island. PLoS
ONE 11: e0151941. https://doi.org/10.1371/journal.pone.0151941

