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Barbastella darjelingensis Found in Handan, Hebei, China
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Abstract: This study aimed to document and analyze a newly discovered bat specimen of the genus
Barbastella in Hebei Province, China and elucidate its taxonomic status through integrated morphological and
molecular methodologies. In September 2024, a male Barbastella bat (specimen number: HEB-2024-058) was
captured via a mist net in Hezhang Township, Shexian County, Handan City, Hebei Province. Comprehensive
external morphological and cranial measurements were recorded, and high-resolution photographs were taken
to facilitate detailed morphological comparisons. Muscle tissue was collected for DNA extraction, and the
mitochondrial ND1 gene was amplified and sequenced. Phylogenetic analysis was conducted based on the
published sequences of B. darjelingensis, B. beijingensis, and B. barbastellus, with Plecotus auritus and P.

austriacus serving as outgroups. A maximum likelihood tree was constructed in Mega 11.0 to evaluate
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phylogenetic relationships. The specimen exhibits a forearm length of 39.9 mm and ears measuring 13.5 mm
in length (Appendix 1). The ears are characterized by a nearly square morphology, with their inner edges
converging across the forehead (Fig. 1). Notably, the margins of the ears lack lobes. Both the dorsal and
ventral surfaces are covered in hairs that display a dark brownish-black coloration with slightly lighter tips.
The hind-foot length, at 4.8 mm, is notably short, measuring less than one-third of the tibia length, which is
18.6 mm. Cranially, the specimen presents a greatest skull length of 15.0 mm, with a condylobasal length of
14.7 mm, which surpasses that of B. darjelingensis and B. beijingensis (Fig. 2). However, its upper canine
width (3.4 mm) and condylocanine length (12.6 mm) are comparatively smaller. These morphological
characteristics closely correspond with those of B. darjelingensis. Phylogenetic analysis of the ND1 gene
further corroborated this classification, as the Hebei specimen formed a well-supported clade with B.
darjelingensis, distinct from B. beijingensis (Fig. 3). Integrative morphological and molecular analyses have
confirmed the specimen as B. darjelingensis, marking the first documented occurrence of this species in Hebei
Province. This discovery expands the known geographical distribution of B. darjelingensis within China and
highlights the ecological significance of the Taihang Mountains as a viable habitat for this species. Further
investigation is necessary to evaluate its population dynamics and conservation needs.
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Fig. 1 Photos of the Hebei specimen (specimen number HEB-2024-058, a and b) and comparison of the ear

characteristics with Barbastella beijingensis (specimen number SX-2022-052, ¢, from Liu et al. 2023)

a. FALFEAR BRI b, FALREAEAIRME, Skif i JC RN ¢ AL H AR H AL, kR i H AL

a. Ventral view of body of Hebei specimen; b. Ear feature of Hebei specimen, the arrow points to the area without ear protrusion; c. Ear feature of

B. beijingensis, the arrow points to the ear protrusion.
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Fig.2 Photos of skull of Hebei specimen (specimen number HEB-2024-058)
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a. Lateral view of skull; b. Dorsal view of skull; ¢. Frontal view of mandible; d. Ventral view of skull.
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Fig.3 Maximum-likelihood tree of genus Barbastella based on the partial sequences of ND1 genes
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Numbers above each node indicate the Bootstrap supports; the scale bar under the phylogenetic tree indicates a genetic distance of 0.02 per unit

length.
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Appendix 1 Comparison of external morphology and skull data between the Hebei specimen and two known

species belonging to Barbastelle

W4k R 75 Vi HUR Barbastelle darjelingensis b FEHUE B. beijingensis
Hebei VARG i9FF Hunan VL7 Jiangxi [4)I| Sichuan %74 Taiwan L7 Shanxi 32 Beiii
S5 HEB-2024 1t 5t Beijing
Z Henan d 2014040605 GZHU18045 GZHU14460 THU12920 SX-2022-052 | o oo
P ter (mm) -058 & R » 10Z-BR! 54 &
arame X AR 38 3 (7184) &
ERPM . i s g JOZ-BRG00065 &
] 2017 RV TR Tkt Zhangetal.  XIFREE
This study 2018 2020 2020 2007 2023  Zhangetal 2007
DNEINS
Head and body length 419 471 44.9 44.7 479 52.6 49.7
i Forearm length 39.9 40.4 402 383 395 40.0 437 41.1 419
K Ear length 13.5 14.1 144 13.6 11.6 12.8 17.9 155 14.6
H.% Ear width 11.2 12.0 12.0 12.1 113 119 10.8 12.8 9.8
H-B#K Tragus length 6.5 6.9 7.2 7.2 7.1 6.9 10.0 6.9 7.4
BBt % Tragus width 2.6 3.6 33 35 33 34 3.0 35 3.1
J& /& & Hind-foot length 4.8 7.3 7.0 7.3 7.3 6.5 8.7 7.9 6.2
JZBK: Tibia length 18.6 20.6 17.8 184 18.7 18.1 212 19.1 23.1
J2K Tail length 46.2 46.3 43.1 433 44.8 — 522 47.0 32.7
e P =1 N P
03 REEK 413 36.5 36.5 — — 35.1 40.0 399 409

The 3rd metacarpal length
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54 HEK
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i

fZE K Greatest length of 5 152 15.7 152 14.9 145 145 152 146
skull

LES S 12.6 14.6 14.3 13.9 13.5 13.3 13.4 136 132
Condylocanine length

[UE:SS

Condylobasal length 14.7 13.8 134 - 13.7 12.6 14.5 142
15 Braincase breadth 7.9 8.4 8.4 8.4 8.0 8.0 7.6 8.6 8.5
/i 75 Braincase height 6.3 6.7 6.5 — 6.9 6.8 6.0 7.9
HE [F] 5
Intororbital breadih 3.9 39 4.0 3.8 4.0 3.8 39 39 4.1
USRS
Auditory bulla length 3.1 3.1 32 3.0 32 32 3.1 2.9 3.0
RIS
Maxillary tooth row length 48 49 4.6 48 46 >0 >0 47 49

ANEISwUeY
LR 34 3.9 35 3.8 3.7 3.7 4.0 43 4.0
Upper canine width
= e
= EFK% 5.8 59 — 53 — — 6.1 5.7 6.5

Upper third molar width
“ FoRERIEEAE . < indicates that data is absent.
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