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ABSTRACT

A study of the Southeast Asian moles of the genus Euroscapior based on a combined approach, viz. DNA sequence
data combined with a multivariate analysis of cranial characters, has revealed a high cryptic diversity of the group.
An analysis of mitochondrial cytochrome & gene and five nuclear genes has revealed two deeply divergent clades:
the western one (. klossi + E. malayana + E. longirostris from Sichuan + Euroscaptor spp. from northern Vietnam
and Yunnan, China), and the eastern one (E. parvidens s.|. + E. subanura). The pattern of genetic variation in the
genus Furoscaptor discovered in the present study provides support for the existence of several cryptic lineages
that could be treated as distinct species based on their genetic and morphological distinctness and geographical
distribution. The moles from southern China and northern Vietnam form three distinct groups. The specimens
from Sichuan (including the one collected from the type locality of E. longirostris) were clearly distinet from the
northwestern Vietnam and Yunnan samples that were previously attributed to this species. We argue that the real
distribution of E. longirostris is restricted to Sichuan, northward of Yangtze River, whereas the populations occur-
ring southward of this isolation barrier evidently represent a new species Euroscaptor orlovi sp. nov. (northwestern
Vietnam and Yunnan, southern China). Moreover, Red River that divides the western and eastern parts of northern
Vietnam heyond doubt separates the population of E. orlori from the moles occurring in northeastern Vietnam
{Vinh Phuc and Cao Bang provinces); the latter are described here as Euroscaptor kuznetsoci sp. nov. Yet, genetic
data are in favour of a close affinity of E. subanura with E. parvidens. A combined analysis of both genetic and mor-
phological data has revealed a strong geographic segregation of E. parvidens samples. The populations from Dalat
Plateau (southern Vietnam), including the moles from Loc Bao, Bi Dup and Chu Yang Sin, form a well-supported
clade and can be considered true E. parvidens. The specimens from central Vietnam (Kon Tum and Quang Nam
provinces) are significantly different from them, yet their monophyly has been supported by the mtDNA only. The
moles from central Vietnam have heen described here as a new subspecies Euroscaptor parvidens ngoclinhensis ssp.
nov. All the studied samples of E. subanura have shown a low genetic and morphological variahbility despite their
wide geographic range.
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PE3IOME

Wceneporanme a3HaTCKHX KPoTOB poaa Euroscaptor ¢ IpHMeHEHHEM KOMILTEKCHOTO TMOAXO0/A, BRIIOYAIIETO AHA-
ans JIHK u MBEOTOMEpHBIH AHATHS KPAHHOTOTHYECKHX MIPHSHAKOB, BBIABHMIO BRICOKYI0 KPHOTHYECKYID HM3MEHYH-
BOCTD 9TOH TPYIMIEL AHATA3 METOXOHIPHANEHOTO TeHA ITMTOXPOMA & | IISTH SAEPHBX TEHOB TTOKA3AN CY MECTBOBA-
HUE TBYX CHIBHO THBEPTHPOBABIT MX KIaT: ananuast kaana {E. klossi + E. malayana + E. longirostris vz Chiuyanm +
Euroscaptor spp. ua ceseprioro Brernanma v FOusnanu, Kurtaft) u soctounas wiagma (E, parvidens s |, + E, subanura),
Kapruna remeTmueckoll HaMeHInBOCTH pofa Euroscaptor, BRSBICHHAS B HAMEM HCCTEMOBAHHH, CBHAETENBCTBYET
O CYIEeCTBOBAHHH HECKONBKAX KPHITHYECKHX THHHH, KOTOPHIE, HA OCHOBAHAH HX TEHETHYECKHX H MOPhOIOTHYE-
CKWX PasTuyuil H TeorpachMUecKOTO PACIPOCTPAREHHS, MOTYT PACCMATPHBATBLCS KaK OT/AENbHBIE BUAL. KpoThl u3
WRHOTO KnTas 0 cepepHoro BheTHamMa obpasyioT TpH OTAEAbHbE TPYIITH, FK3eMILIAPB 13 CHIUYAHH (BRIIOYAS
FKBEMILTAP U3 THIOBOTO MECTOHAXOXKIEHH E. longirostris) 3aMeTHO OTIHYAIOTCS OT KPOTOR H3 CEBEPO-BATATHOTO
Brernama u KOHbHARY, KOTOPBIX paHee OTHOCHIH K 3TOMY BHAY, MBI cunTaeM, 4To pacnpocTpatenne E, longirostris
orpannymBaetcd CRUYAHBIO, K ceBepy OT p. STHIGH, TOTMA Kak MOMYASIUH, OOHTAIIAE K 10TY OT 3TOTO H30MHPY-
0mero Gapbepa, OTHOCITCS K HOBOMY BHIY Furoscaptor orlovi sp. nov. (ceBepo-samainbiii BretHam u FOHbBHAHD,
iosxusft Kutaft). Pexa Kpacnad, pasmensdiomas sanafHble H BOCTOUHBe paifoHbl ceBepHoro BoeTHama, oTaendger
nomyasuun E. orlovi OT KpOTOB, OOMTAIAX B CeBepo-BocTouHOM BheTHame (nposnnnan Bumbdyk n Kaobanr),
KOTOPBIE OITMCAH B 3IECh Kak HOBHH Bur Furoscaptor kuznetsovi sp. nov, [eHeTHUeCKNe TAHHBE CBHIETENBCTBYIOT O
dmuzrom ponetse E. subanura u E. parvidens. AHATNS TeHETHYECKUX W MOPOTOTHYECK X JAHHBIX BHISBUI 3HAYH-
TENBHBIE TEOTpaYecKHe PASTHYNA MEXKTY HCCTeTOBAHHBIMY BuGopkamMu E. parvidens. Tlonyasnmn ¢ Jlanatcroro
mnato (oxubi# Brermam), srmiodasg kpotos us Jlokbao, Bumyna w Uyanrcuia, obpasyoT oTAEILHYI0 KIAMY ©
Xopomell TOMTEPRKON W MOTYT PaCCMATPUBATRCS Kak cobeTeeHHO E. parvidens. DK3eMILIAPH U3 TEHTPATRHOTO
Bretrama {mposunmmn Kortym n Kyanraam) 3aMeTHO OTAHYAIOTCSA OT HHUX, XOTS MOHOGhIIAS 3TOH TPYIITHL MO-
JTepkana ToTbKO TARHBME To METoXoHApHansHol JITHK. KpoTsl B3 nenTpansHoro BreTHaMa OTHCAHH 3ech Kak
HOBBIH TIOMBHT Enroscaptor parvidens ngockinhensis ssp. nov. Mccnenosannbie BuGopkn E. subanura XapakTeprsy-
10TCST HEBKOH TeHeTHYECKOH 1 MOPQOIOTHYECKOH H3MEHY HEOCTBIO, HECMOTPS HA MMHPOKOE PACTIPOCTPAHEHHE,

Karoueprie cropa; KpHIITHYECKHWE BHIBI, Euroscaptor, MYJIBTHIOKYCHAA ¢)HHOI‘€HHH, MHOI‘OMepHI:IfI AHATHS, TAKCO-
HOMHA
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Table 1. List of the original material for Euroscaptorused for genetic and morphological analysis; species name, ID of specimens, collection
and geographic location. The samples were retrieved from the following museum collections: ZMMU — Zoological Museum of Moscow
State University, Russia; ZIN — Zoological Institute of the Russian Academy of Sciences, Saint Petersburg, Russia, BMNH — Natural
History Museum, London, UK,

Specimen codein

Museum catalog

Species phylogenetic trees number Collecting locality and locality code (Fig, 1 ref))
(Figs, 2-3 ref) where it is available

Eﬁgz gi gg ggggi Vietnam, Kon Tum Provinee, Dac Glei District, 2-3 km west
Fupir® 71N 96665 of Ngoc Linh Mt,, 15°05 "N, 107°57°E (6)
Eupar AVA 14-038 ZIN 101920
Eupar AVA 14-041 ZIN 101921
Eupar AVA 14-074 ZIN 101922 Vietnam, Dak Lak Province, Krong Bong District, Chu Yang
Eupar AVA 14-075 ZIN 101923 Sin National Park, 12°257°26"'N, 108°21°52E (7)
Eupar AVA 14-037 ZIN 102246

Furistiiptor patoidens Eupar AVA 14-082 ZIN 102247
Eupar 12 ZIN 98916
Eupar 15 ZIN 98917 Vietnam, Lam Dong Province, Lac Duong District, 5 km
Eupar 16 ZIN 98918 NE of Long Lanh Village, Bi Dup — Nui Ba Nature Reserve,
Eupar 17 ZIN 98919 12°10744°'N, 108°40°44"°E (R)

ZMMU S-173400

Eupar 09.04.13-2

ZMMU S-195070

Eupar 09.04.13-1 LIN 101901 Vietnam, Lam Dong Province, Bao Lam District, Loc Bao
Eupar 15.04.13-2 ZMMU 8-195071 Forestry, 11°44.304°N, 107°42.140°E (9)
Eupar 14.04.13-1 ZIN 101902
Eu a8 £INA0516 Vietnam, Lao Cai Province, 6 km west of Sa Pa, north slope
u 146 ZIN 98142 ; 3 »
of Fansipan Mt., near Tram Ton forest station, 22°21°N,
Euroscaptorsp.1 Eu 167 ZIN 97789 103°46°F (1)
' ZIN 101559
BMNH 23.4.1.148 Vietnam, Lao Cai Province, Sa Pa (1)
Eu 99335 ZIN 993325 China, Yunnan Province, Jingdong County (10)
Eu AVA 12-288 ZIN 101531 ; : ; =y
Furascaphorsp? T AVA 12-289 ZIN 101532 ;??;’;?gg&m];o%gg,gg?f’énée)’ VAT e T o
ZMMU S-161162 ;
gg gg?i China, Sichuan Prov;inc’e, Chodcsig?u Valley (north of
ZIN 6373 Lunganfu Town), 32°21"N, 104°20°E (11)
BMNH 55,429
Euroscaptor longirostris ENENF 98400 ; ; ;
BMNTH 55,431 China, Sichuan Province, Tsao-Po
BMNH 55.432
BMNH 55.425
BMNH 11.2.1.24 China, Sichuan Province, Omi-San (12)
BMNH 99.3.1.9 China, Sichuan Province, Yangliupa
EHSHE AVA 12-276 Vietnam, Tuyen Quang Province, Son Duong District, Hiep
usub AVA 12-277 ZIN 101533 :
Faoub AVA 19-278 TN 1016534 Hoa Commune, 3 km east 'of Vuc:c Ly V}]lage, (lolort.h\xffstem
ZIN 101535 slope of Tam Dao Mountain), 21°387°08"'N, 105°27°35"E (3)
Eusub AVA 13-030 LIN 101897
Eusub AVA 12-033 ZIN 101898 Vietnam, Ba Vi District, 50 km west of Hanoi, vicinity of Ba
Eusub AVA 13-036 ZIN 101899 Vi Resort, 21°04°58"'N, 105°22°54"°E (5)
Eusub AVA 13-037 ZIN 101900
T T Eusub AVA 14-008 ZIN 101924
Eusub AVA 14-103 ZIN 101925
Eusub AVA 14-104 LIN 101926
Eusub AVA 14-108 LIN 102248
Eusub AVA 14-115 ZIN 101927 Vietnam, Phu Tho Province, Thanh Son District, Xuan Son
Eusub AVA 14-117 National Park, 21°08"117'N, 104°56"11"'E (4)
ZIN 102249
ZIN 102252
ZIN 102254

ZIN 102255
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E. parvidens and E. subanura (Fig, 10). The coronoid
process with a narrow apex, similar to E. kuznetsovi sp.
nov, and E. longirostris, whereas it short, with a wide
apex in E. parvidens and E. subanura (see Figs 8-9),

Etymology. The new species is named in honour
of Dr. Nikolai L. Orlov ( Zoological Institute, Russian
Academy of Sciences, Saint Petersburg, Russia) in
recognition of his remarkable contributions to the
study of animals of Vietnam,

Distribution, Found in northern Vietnam (Lao
Cai Province, Sa Pa District) and southern China
(Yunnan Province). It may have a wider distribu-
tion in the highlands of northern Laos and in north-
western Vietnam, probably westward of Red River.

Remarks, The species is reported as Euroscaptor
sp. 1 in the results of both genetic and morphological
analyses,

Euroscaptor kuznetsovi sp. nov.
(Figs 8C, 10C)

Type locality,

Holotype, ZIN 101531, collector's number AVA
12-288, male, body in ethanol, skull extracted,
VIETNAM, Vinh Phuc Province, vicinity of Tam
Dao, 21°27°06"'N, 105°38709"°E, altitude 750 m
a.s.l; collected 24 November 2012 by A.V. Abramov.

Paratypes. ZIN 101532, collector's number AVA
12-289, male, body in ethanol, skull extracted, col-
lected 25 November 2012 by A.V. Abramov, ZMMU
S-161162, male, skin, skull, collected 6 February
1993 by G.V. Kuznetsov, both specimens from the
same locality as the holotype.

Diagnosis, Large-sized mole, comparable to
E. longirostris and E. orlovi sp. nov. Pelage blackish
brown. Thil long and club-shaped. Rostral part of
skull elongated and relatively wide, Posterolingual
border of P4 deeply concave, Anterior parts of audi-
tory bullae flatted and straddling. A new species dis-
tinguished by the mitochondrial gene cytochrome &
and five nuclear genes (BRCA 1, BRCA2, ApoB, RAGT
and A2ab) (see Figs 2—-4),

Deseription and comparisons, Head and body
length 132—136 mm, with a long tail, 11.4-12,5% of
head and body length, Thil club-shaped, evenly cov-
ered with long overhairs, Dorsal and ventral pelage
blackish-brown, Body elongated, Skull with a long
and narrow rostrum (Fig, 8C), All upper premolars
with 2 roots, P1 and P2 similar in height, P3 much
wider them, P1-P2 with metastyles, P4 with small
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Fig. 10. Upper fourth premolar in SE Asian moles. & — E. Jon-
girastris (ZIN 6374, China, Sichuan), B — E. orlowi sp. nov. (ZIN
96318, holotype, Vietnam, Sa Pa), C — E. kuznetsovi sp. nov. {ZIN
101531, holotype, Vietnam, Tam Dao}, D — E. pavidens (ZIN
101901, Vietnam, Loc Bao), E — E. parvidens ngoclinfensis sspnov.
{ZIN 96663, holotype, Vietnam, Ngoc Linh), F — E. subarmra (ZIN
101535, Vietnam, Vitoc Ly). Scale bar = 10 mm.

parastyle, talon of a moderate size, shorter than
metastyle part, the posterolingual border of the tooth
deeply concave (Fig, 10C). The coronoid process
with a narrow apex, Condyle-angular region of man-
dible not oblong,

Tail long and club-shaped unlike short, bulb-
shaped tail in E. parvidens and E. subanura. New
species differs from E. longirostris in the larger skull
size and relatively short molar rows, Larger on aver-
age than E. parvidens and E. subanura. 1t differs from
E. longirostris and E, orlovi sp. nov, in their relatively
wide rostral part of the skull, however it much wider
in E. malayana and E. klossi, The new species has P1
and P2 similar in height, whereas in E. orlowi sp. nov.
and E. longirostris P1 larger than P2, Posterolingual
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border of P4 deeply concave in E. kuznetsovi sp. nov.,
E. orlovi sp. nov,, and E. longirostris, but it shallowly
concave in E. parvidens and E. subanura (Fig. 10).
Anterior parts of auditory bullae flatted and strad-
dling concave in E. kuznetsovi sp. nov, E. ordovi sp.
nov. and E. Jongirestris, but it inflated and converge
in E. parcidens and E. subanura. The coronoid process
is narrow, differing markedly in shape from that of
E. parvidens and E. subanura (sce Fig. 9).

Etymology. The new species is named in honour
of Dr. German V. Kuznetsov (AN. Severtsov Insti-
tute of Ecology and Evolution, Russian Academy of
Sciences, Moscow) in recognition of his many contri-
butions to the study of mammals of Vietnam.

Distribution. Distributed in  north-eastern
Vietnam. It is recorded from Vinh Phuc Province
{Tam Dao) and Cao Bang Province (Nguyen Binh
District). Found at the elevations of 750-950 m a.s.l.
Probably, the record from Guangxi, south-eastern
China (Hoffman and Lunde 2008) belongs to this
species as well.

Remarks. The species is reported as Euroscaptor
sp. 2 in the results of both genetic and morphological
analyses.

Euroscaptor parvidens ngoclinhensis subsp. nov.
(Figs 9B, 10E)

Holotype. ZIN 96663, collector’s number 33, fe-
male, body in ethanol, skull extracted, VIETNAM,
Kon Tum Province, Dac Glei District, 2—3 km W of
Ngoc Linh Mt., 15°05°N, 107°57°E, altitude 1700—
1750 m as.l; collected 26 March 2006 by AV. Ab-
ramov.

Paratypes. ZIN 96664, collector’s number 84,
female, body in ethanol, skull extracted; ZIN 966653,
collector’s number 85, female, body in ethanol, skull
extracted, collected 7 April 2006 by A.V. Abramov
from the same locality as the holotype.

Diagnosis. Small-sized mole, comparable only to
E. subanura, and smaller on average in its external
and cranial measurements than the nominotypical
E. paroidens. The fourth upper premolar with a well
developed parastyle. A new species distinguished by
the mitochondrial gene cytochrome & (see Fig. 2).

Description and comparisons. Head and body
length 120-123 mm, with a short tail, 5.8-6.1% of
head and body length. Tail bulb-shaped, covered with
long overhairs. Dorsal and ventral pelage dark brown.
Body elongated with rump greatly enlarged poste-

Zemlemerova et al.

riorly. Skull (Fig. 8 B) with a long and moderately
wide rostrum. Upper and lower toothrows short. The
upper premolars P1 and P3 similar in height and
have 2 roots, P2 much smaller them and has one
root. P1-P3 with remarkable metastyles. P4 with
well-developed parastyle, talon wide and similar in
size with metastyle part, the posterolingual border of
the tooth shallowly concave (Fig. 10). The coronoid
process short, with a wide apex. The angular process
well-developed, with a wide base. Condyle-angular
region of mandible oblong.

New subspecies differs from the nominotypical
E. parvidens in the smaller body and skull sizes and in
the relatively short upper and lower toothrows. The
parastyle of P4 is weakly developed in E. parvidens.
P1 in E. parvidens parcidens is narrow, without meta-
style, whereas in E. parvidens ngoclinhensis ssp. nov.
the tooth is similar in width to P3 and has metasyle.
In E. subanura, P4 has a well-developed additional
tubercle located anteriorly to protocone (Fig. 10F),
which absent from both subspecies of E. parcidens.

Etymology. The subspecies is named after the
Ngoc Linh Mountain in Kon Tum Province of Viet-
nam, from where it was collected for the first time.

Distribution. Known from the Central Highlands
of Vietnam (Kon Tum and Quang Nam provinces).
Probably, the moles from Gia Lai Province (Abramov
et al. 2013a) belong to this subspecies.

Remarks. The species is reported as Euroscaptor
parvidens lineage 2 in the results of both genetic and
morphological analyses.
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