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Discovery of Murina lorelieae Beyond Its Type Locality

— a New Murina Record from Yunnan, China
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Abstract: Murina lorelieae, a recently described new species which is similar to M. cyclotis, is only reported
from type locality, namely Diding Village, Guangxi Province, China. In 2014, 13 small bats were sampled
through harp traps from Ailao Mountain Natural Reserve, Yunnan Province, China. According to their
external and craniodental characteristics as well as the phylogenetic evidences using 680 bp sequences of
partial cytochrome oxidase subunit I sequences, they are identified as M. lorelieae (Table 1 and 2, Fig. 1 -

3), which represents a discovery outside of its type locality and a new chiropteran record in Yunnan Province,
China.
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EHRIERE (Murina) R & EEK 2ER
M4, 240 TEANEM K (Corbet et al.
1992, Smith %5 2009). i%2HE A L7 AR ALY
W, AT RIE, FLEAE T B N X 5,
(Rl e LA 3R, 324 SCHR T2 RHH X /b (Francis
et al. 2012). H Simmons (2005) i3 1 41
T RRRAEAE 17 FhE, s TR A AL
S AMAE SR IR, ERIEb AR E S
FRREFEIZEIG M. 124, A CHRE R
WEFhHOL 35 F, HRIRE A 17 B (ER
#£ 2003, Kuo etal. 2009, Wu et al. 2010, Eger
etal. 2011, X|EFHESE 2013, Heetal 2015, #
ENIZE 2015, FRER%E 2016), MPFERE &
5 (M. lorelieae) & Hi Eger 1 Lim (2011) &
P 1 FUREET T U E I E /K B SRR X
HEHEAR A E AR, RIS B N AR Kz
IR ARIE . 2014 £ 6 H, AWMTAATESHEE
TR AR X AT/ N B R AR
V2 DX IFN 4 ] R PR D 2 L A ] P A
X, SfREE, HAEEHar AR (R
2016). JHEHZRNE Sl 13 L, KA
57 R2GEMN IR, Eitha A A S
TR SR, AR AR 3 AT R K
B, [RS8 2 B 28 Wl o AT T 205, I 45
FRIEWT

1 WRFAE

1.1 FESRE

2014 4F 6 HE n A = AL B ARRY X E
IR IL4E (24°59'21.24"N, 101°3229.76"E,
M3 1583 m), HIEEE W HE 2] 13 /N &
BE (89 : GZHU14231 . GZHU14268 .
GZHU14269 . GZHU14277 . GZHU14278 .
GZHU14280 ~ GZHU14282; 53: GZHU14261.
GZHU14270 . GZHU14271. GZHU14275 #
GZHU14279), WRAIORAE T MR AR R A
VI Z AR S5 R =
1.2 AMERLBRUE

T B 25 A2 (2007) TR AL sh Wil Ehn i,

M HBFAR (TANITA B, HA, FE#iE 0.19)
PREbRARE, HECRIE R R (GUO GEN
B, bR EIIATT, R 0.01 mm) &R
KA B ER. SR adE. hE
(body weight, Wt). HiE K (forearm length,
FA). HK Cearlength, E). J5 /& Chind-foot
length, HF). J&H K (tibia length, Tib). &
K (tail length, TL). % =% K (third

Rl L

metacarpal, 3DM). = #& 2 —F5F K (first

[y =i =1%

phalanx of third metacarpal, 3D1P). 2 —=%'H
5 — 4577 K (second phalanx of third metacarpal,
3D2P). %5 JYE-H K (fourth metacarpal, 4DM).
U — T (first phalanx of fourth
metacarpal , 4D1P). I EFHFE _fHET K
(second phalanx of fourth metacarpal, 4D2P).
FEHEFK (fifth metacarpal, 5DM). %5 1%
BB —F55 K (first phalanx of fifth metacarpal,
5D1P). £ T % 58 — 45 715K (second phalanx of
fifth metacarpal, 5D2P). k&l & F8hn CH5/ M
4 (greatest length of skull, GTL). #ITK
(condyloincisive length, CIL) . i/l % ( breadth
of braincase, BB). W% 5 (depth of the rostrum,
ROSD). #A. % (mastoid width, MAST). fI%
K (palatal length, PL). #i% (zygomatic breath,
ZB). %K (maxillary toothrow, C! - M3),
5 %% (width across upper molars, M? - M?).
| R 5 %8 (width across upper canines, Ct - C1).
K (mandibular length, ML), Fi5%1K
(mandibular toothrow, Ci- Ma). %T A7
o B SR WE M AR R AL, WA
AT — B Gt o #
13 COIEZHFEWFABRITHERERES
Pagi
B Z) 20 mg MNLAE4ZIH TaKaRa
MiniBEST Universal Genomic DNA Extraction
Kit (TAKARA, Ki%E) #ZHUA DNA. 5]
) COI-F: 5-TTA GTT AAC AGC TAA AAA
CCC TAA-3'fl1 COI-R: 5- AAG ATATAC AGG
AGTTTC ACC T -3" (R M4 2014) 1YL
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WA X AL EE WL T (cytochrome ¢
oxidase subunit [ gene, CO [ YFER #5751
PCR [ 4k &4 30 ul: Premix Taq 15 pl,
ddH20 13.2 ul, 51¥)% 0.4 ul (25 nmol/L), #&
B DNA 1ul (10ng). PCR M AFEF: 94°C
4min; 94°C 45s, 55°C 45s, 72°C 60s, 354>
fE¥F; 72°C 10 min, fxJ5 4CLRAF. W7 TAE
B b iSE S AE M DR 2 B IR 2 7] 58 1o
moFe 45 R fE B GENEIOUS 4.85
(Drummond et al. 2011) #E47 N THH 584,
M NCBI-nt #ffs b T 2808 B g A CO |
oA (M) FHH 35 5058 Fr 5 5L K 7 41
HATRGKE 54, 1 MUSCLE (Edgar
2004) Xf 7 idE4T HEFP EEXE, DNASP 5.10.01
(Rozas et al. 2003) #&HU B 5 B {5 & .
ModelTest (Posada et al. 1998) ¥ FE A%
BACHERY {81 ] RAXML v7.2.7 (Stamatakis et al.
2008) 7t CIPRES Science Gateway v3.1 (Miller
etal. 20100 "PIEFEHEMHNAEA GTR + 1+ G
AL, E & 500 YRA T 55 S

2 ZR

21 ABELE

FT RS A /N g Fp S, HAMER T
SRR IRAL SR B &4E (M. cyclotis) it
8L, B K P340 32.57 mm(29.77 ~ 34.44 mm,
n=13) (X . SMEKEEIR, WnmikdR.
IR R AN AT — P8l BB . ELEEK IR, TEok%) .
BEKL 6~8mm ZLBE, mEih, HEHRE
A, RBONERKE; ST BBREL
o, MEZRENEE, BRAEE; BEK 4~
5mm, BIAREEE, BRNKAG; HiEHy
MEKL 6~7mm A E (K la~c). &
RS T SEIR T30 R RHURI SR ()i 2 48 L
FEREKataERk; HRERNLSGAE K BEME
E. BMES E RS —BAERE (B 1d).

SLERUN, W) ETAREN, EM)E S
FRIAIE — RS R . ARSI 0. &
W R () — B S A . AR TR T . SR

HEHEERMME, MEREEHE. 58
2.1.2.3/3.1.2.3 = 34, LUHIRMAIRTRE, H
— 1T 2R, R ERK T B
W BRER. 2F BEEHAR L ERK CHE
1/2. 1B EERHAURT CLAEE—F. CL iR
KERFHERAR P2, H P24 —
ATFIUE PAI 213 AN =RA, TR
W C1 BT AL (P2 AT Py, H Py Al Py
Wit (E2, £2).
22 HTERE

AT K THY 48 680 bp CO I /741 13
%, L3 HAER (Hap 1, Hap 2, Hap 3),
Ho 5 Hap 3 % & 36 BIE s
AF%) (GenBank 7415 : IJN0892179) J A
W % bR A GZHU14261 . GZHU14271 .
GZHU14277 1 GZHU14278 HIFF4. #EdH
CO I MM RGERKERH (3, 3/ H
R RN SR ) —32 (HJE 500 ¥k, H
JEAH R 100D, SCREAHT bR A N 78 S L
g, Hi T CO 1 Thrid R IIAR, &
BIEEM RN RGRE K RIFA A

3 iwtig

M5 Eger 55 (2011) X % %5 36 S g 2
Fhftiih: DR SR, W SHRE A — R
HENKE; BENMMEE; BEEENEA,
BRAKAG HRME, TMYR” « AR
FIrfi R bR ARS8 5 HARAF . BT 1A s BT
RV CHRY 12, HOETTR BEMHIACT E
R CLEERRH 2. ARG CHELEE — ERTA
W P4, P2IIEEN P4 2/3. RITHA Cotb
B THTE A P M FATH Y Py, IX2E
R SR AMYIA . WERETRR L, B
S8 Eger &5 (2011) AR Y B — B HEPE bR AR il
AHIF TE (IR VE AR AR PR A 25 5 12 bR A AR 75
RIE T REREFZTERER (B3,
KERTERRAR) CO T 7415 hR A 7 51 56
N3, WUFSEAHE ST RAs AN B 7 S
Bl HRAh, BAATERS IRE SE (M. harrisoni)



«730 - ¥4 E Chinese Journal of Zoology 52 %

E1 PERERIESMNE (GZHU14261, &)
Fig. 1 External characters of Murina lorelieae (GZHU14261, &)

a. SKEBAMEERE: b, ISEBEFE; ¢ BEEFPISME; d. J5 /2. a. Lateral view of head; b. Feature of dorsal; c. Feature of venter; d. Hind foot.

il

10 mm

B2 FEREBELARMELE
Fig.2 Comparison of skull of Murina lorelieae
a. AWFFARA GZHU14280, Q; b, AWFAARA GZHU14261, &5 c. #akrAs (Egeretal. 2011, 3); d. Mg AkRrA (Tuetal. 2015, 3).

a. This study GZHU14280, Q; b. This study GZHU14261, J; c. Holotype (Eger et al. 2011, &3); d. Vietnam subspecies (Tu et al. 2015, &).

(Son et al. 2015). [ H& &L (M. cyclotis) SR CEHEAE M RS, (HH T A
(Son et al. 2016). FIHE &l (M. huttoni) Forh B S AR A B, SO
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100 85 QRa i S48 Murina recondita

100

Wi 2R Murina gracilis

L2745 (% 14 Murina eleryi
89 . .
——————<] Murina suilla
100

<] Murina sp. D

100
100

<] Murina aenea

Murina tubinaris

Murina harpioloides

Murina tiensa g

<] RALE R Murina hilgendorfi

| 100 <| FEE 48 Murina leucogaster
KPE B S Murina shuipuensis

535 B45 B UF  Murina ussuriensis
<] & £lE Murina huttoni

&EERUE Murina chrysochaetes

98

0.02

Murina sp. A
100 ~Hapl(n=1) A
_ e L
Hap2 (n=8) | rr rina lorelicae
Hap 3 (n=5)

(include holotype)

F& f% Murina cyclotis

< Murina peninsularis

B3 #TF680bpCOIFFIHBREREN
Fig. 3 Phylogenetic tree based on 680bp of CO I sequence

Hap 1: GZHU14231; Hap 2: GZHU14270. GZHU14275. GZHU14282. GZHU14269. GZHU14279. GZHU14268. GZHU14280. GZH14281;
Hap 3: GZHU14261. GZHU14271, GZHU14277. GZHU14278 F1 %' % 38 BB AR A . P FIE R K 5 T A sEibr A 5 NCBI-nt £
R HE A 500 YR I E R AE . X P o AR SRR TE T SO R

Hap 1 include GZHU1231; Hap 2 include GZHU14270, GZHU14275, GZHU14282, GZHU14269, GZHU14279, GZHU14268, GZHU14280,

GZHU14281; Hap 3 include GZHU14261, GZHU14271, GZHU14277, GZHU14278 and M. lorelieae (Holotype). All sequences are derived from

our specimens and deposited data from NCBI-nt. Numbers above the nodes indicate the bootstrap values. The species name and Chinese name are

both indicated for the domestic Murina species.

PRI A 22 e AT R — . R 1 FIER
2 KT FE R A AR AS MEREARE A VAT A S B i
B, HERRERE A R S AP — B 2 5
ERER 18 M SdEth, B H & SR
(Eger et al. 2011) 5% & 35 S IE LA RHIE
AR, (R 1RIRE 2), H B HAE Sl 5
PEHRE BRI EEERA, PRIRKE, B
JONLLAE s T R H A S TS BB AN T B
BB, HEBRIEWMRIR, ARAHEE.
WEEEEOZIMMZERZ, PHRESIER
EBEAESERMAEZERRN, BEGEERA,
BHRNKEAC; MEHEESEREEERSER

Mg ERAK, BEAR, BRNKAR,
R AR E AU, TR B S
ISR BT B3 R B e
I SIEN (R 2), HPERE SIEALN
SRS (U R (113 RSN = 2 R N R N 1 i
WL, BE A BRI 12 R 13 HR I i AT
S, T B S R BT 12 A M 13
pUSER

Tu & (2015) 7EREFS (1 E 0 B 2R DRI X3l
3 REERIE (13, 29), HHEHARI/N,
FRR RO B AL B ANZE R A CO T i [K] fY EL AL,
WX 3 JAbnA 5D HRE B AR A LA
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BDER, RN R BIEEE AM (M.
lorelieae ngoclinhensis). %A1 H #4520 2%
S B AR TR A PR, MEZ A 2R
B, HETAMAMAKE=ME, SEAR
AP HiPE B4 600 km, H ¥ E48br 5 AR A
oL, Jﬂzﬁﬁﬂtﬁﬁ?ﬂfﬂl—‘i%ﬁﬁiﬂﬂﬁ
PERE S IE S W F (M. lorelieae
lorelieae) .

ARk, ENZE S SR o A PR
TR RS, RIRFEA 1 AR RAR,
H ZAx &k 72 B 4+ (The Royal Ontario
Museum JIEE K 22 KBE 25 401H, Eger et al.
2011) . AIRAE 2 B AR 7F LR B 2 SR
U, AR ERSE R A A A3 R A
[ B 9,08 25 T 44 e 23 A 0 s, AR E A
TR T ZYM B A va e, i o E IR
[ B TR A TR, DASAHR B AR IRS X4
B2 FEIEORY B B
H  EESMAE L E N AR, 5374
HHot B W SV BIE T BT 7 Je ot 98 53 St 78 A
HOIEFNTT MR S T A SR AR . 2R BRI R A 7K
BT ERTE B, TR — RS L R g =

2 % X W
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% NCBIERERFIIS
Appendix The specimens number of Murina CO I in NCBI-nt

YiFh Species

NCBI 7415 Accession number of sequences from NCBI-nt

Murina hilgendorfi

JF443975.1. JF442841.1. JF442829.1. JF442835.1. JF442837.1. JF442836.1. JF442834.1. JF442830.1. JF442833.1.
JFA442839.1. JF442840.1. JF442831.1. JF442832.1. JF442838.1

M. shuipuensis

JN082180.1

M. leucogaster

JQ601513.1. JQ601513.1. JQ601514.1. HM540987.1. HM540988.1. JQ601457.1. JQ601460.1. JQ601462.1.
JQ601471.1. JQ601488.1. JQ601499.1. JQ601500.1

M. eleryi

KT762291.1. KT762293.1. HM540935.1. HM540936.1. HM540937.1. JQ601475.1. JQ601483.1. JQ601503.1.
JQ601510.1. JQ601545.1. JQ601543.1. HM540933.1. HM540938.1. HM540934.1. HM540930. HM540931.1.
HM540932.1. JQ601448.1. JQ601449.1. JQ601450.1. KT762292.1

M. recondita

KJ198593.1. KJ198594.1. KJ198595.1. KJ198596.1 KJ198597.1. KJ198598.1 . KJ198599.1. KJ198600.1. KJ198601.1.
KJ198602.1. KJ198603.1. KJ198614.1. KJ198604.1. KJ198605.1. KJ198606.1. KJ198607.1. KJ198608.1. KJ198609.1.
KJ198610.1. KJ198611.1. KJ198612.1. KJ198613.1. KJ198615.1. KJ198616.1. KJ198617.1. KJ198618.1. KJ198592.1.
KJ198684.1. KJ198646.1. KJ198575.1, KJ198578.1 KJ198619.1. KJ198627.1. KJ198630.1. KJ198620.1. KJ198623.1.
KJ198633.1. KJ198634.1. KJ198635.1. KJ198636.1. KJ198641.1. KJ198642.1. KJ198648.1. KJ198657.1. KJ198672.1.
KJ198658.1. KJ198661.1. KJ198662.1. KJ198663.1. KJ198664.1. KJ198571.1. KJ198572.1. KJ198573.1. KJ198574.1.
KJ198576.1. KJ198577.1. KJ198580.1. KJ198581.1. KJ198582.1. KJ198583.1. KJ198584.1. KJ198586.1. KJ198589.1.
KJ198674.1. KJ198579.1. KJ198585.1. KJ198587.1. KJ198588.1. KJ198590.1. KJ198591.1. KJ198621.1. KJ198622.1.
KJ198624.1. KJ198625.1. KJ198626.1. KJ198628.1. KJ198629.1. KJ198673.1. KJ198665.1. KJ198666.1. KJ198668.1.
KJ198669.1. KJ198670.1. KJ198631.1. KJ198632.1. KJ198645.1. KJ198649.1. KJ198650.1. KJ198651.|. KJ198637.1.
KJ198638.1. KJ198639.1. KJ198640.1. KJ198643.1. KJ198644.1. KJ198647.1. KJ198652.1. KJ198653.1. KJ198654.1.
KJ198655.1. KJ198656.1. KJ198667.1. KJ198675.1. KJ198676.1. KJ198677.1. KJ198678.1. KJ198679.1. KJ198680.1.
KJ198681.1. KJ198671.1. KJ198688.1. KJ198689.1. KJ198691.1. KJ198659.1. KJ198660.1. KJ198682.1. KJ198685.1.
KJ198687.1. KJ198690.1. KJ198683.1. KJ198686.1

M. gracilis

KJ198556.1. KJ198558.1. KJ198559.1. KJ198560.1. KJ198561.1. KJ198562.1. KJ198563.1. KJ198564.1. KJ198565.1.
KJ198498.1. KJ198501.1. KJ198502.1. KJ198504.1 KJ198506.1. KJ198499.1. KJ198500.1. KJ198505.1. KJ198518.1.
KJ198520.1. KJ198523.1. KJ198521.1. KJ198525.1. KJ198511.1. KJ198514.1. KJ198515.1. KJ198516.1. KJ198517.1.
KJ198519.1. KJ198522.1. KJ198524.1. KJ198526.1. KJ198527.1. KJ198545.1. KJ198539.1. KJ198541.1. KJ198542.1.
KJ198493.1. KJ198483.1. KJ198484.1. KJ198485.1. KJ198486.1. KJ198487.1. KJ198488.1. KJ198489.1. KJ198490.1.
KJ198491.1. KJ198492.1. KJ198494.1 . KJ198495.1. KJ198496.1. KJ198540.1. KJ198497.1. KJ198512.1. KJ198513.1.
KJ198503.1. KJ198537.1. KJ198538.1. KJ198529.1. KJ198530.1. KJ198531.1. KJ198532.1. KJ198533.1. KJ198534.1.
KJ198535.1. KJ198536.1. KJ198543.1, KJ198544.1. KJ198546.1. KJ198547.1. KJ198548.1. KJ198549.1. KJ198550.1.
KJ198551.1. KJ198552.1. KJ198553.1. KJ198554.1 KJ198555.1. KJ198557.1. KJ198566.1. KJ198567.1. KJ198568.1.
KJ198569.1. KJ198570.1. KJ198528.1. KJ198507.1. KJ198508.1. KJ198509.1. KJ198510.1
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NCBI 741+ Accession number of sequences from NCBI-nt

M. aenea HM540929.1. HM540927.1. HM540928.1
) HMb540958.1. HM540962.1. HM540963.1. HM540960.1. HM540961.1. HM540957.1, JQ601537.1. HM540959.1.
Murinasp. A
HM540964.1
M. suilla HM540991.1. HM540989.1. HM540990.1
Murina sp. D HM540971.1. HM540967.1. HM540968.1. HM540970.1. HM540969.1. JF459216.1
JQ601463.1.JQ601482.1. JQ601489.1. JQ601490.1. JQ601501.1. JQ601502.1. JQ601508.1. JQ601509.1. JQ601511.1,
M. tubinari JQ601512.1. JQ601519.1. HM540998.1. HM540994.1. HM540996.1. HM540997.1. JQ601541.1. JQ601539.1.
. tubinaris

JQ601540.1. HM540999.1. HM541000.1. HM541001.1. HM540992.1. JQ601526.1. HM540993.1. HM540995.1.
HM540999.1

M. chrysochaetes

HM540986.1

M. harpioloides

HM540975.1

M. peninsularis

HM540972.1. HM540973.1. HM540974.1

M. ussuriensis

JF442850.1. JF442850.1. JF442844.1. JF442845.1. JF442842.1. JF442843.1. JF442846.1. JF442847.1. JF442848.1.
JF442849.1

HM540976.1. HM540976.1. HM540976.1. HM540977.1. HM540979.1. JQ601542.1. HM540978.1. JQ601455.1.

M. huttoni
JQ601452.1. JQ601453.1. JQ601456.1. JQ601454.1
HM540956.1. HM540941.1, JQ601533.1. JQ601534.1. JQ601464.1. HM540949.1. JQ601517.1. JQ601518.1.
JQ601478.1.JQ601484.1. JQ601525.1. JQ601516.1. JQ601515.1. JQ601495.1. JQ601494.1. JQ601492.1. JQ601491.1.
JQ601485.1.JQ601481.1.JQ601480.1.JQ601476.1.JQ601458.1.JQ601506.1.JQ601505.1 . HM540951.1.JQ601498.1.
JQ601487.1.JQ601479.1. JQ601477.1. JQ601468.1. JQ601467.1. JQ601507.1. JQ601465.1. JQ601470.1. JQ601473.1.

M. cyclotis JQ601474.1. JQ601486.1. JQ601493.1. JQ601497.1. HM540948.1. HM540954.1. JQ601536.1. JQ601461.1.
JQ601469.1. JQ601466.1. HM540950.1. JQ601504.1. JQ601472.1. HM540942.1. HM540943.1. HM540944.1.
JQ601532.1.JQ601531.1.HM540947.1,HM540940.1.JF443973.1.JQ601530.1.JQ601527.1,JQ601528.1.JQ601529.1.
GU6B4744.1. GUGB4759.1. HM540946.1. JQ601538.1. JQ601544.1. HM540945.1. HM540952.1. HM540939.1.
HM540955.1. JQ601524.1. JQ601522.1. HM540953.1. JQ601535.1. JQ601496.1

Murina sp. B HM540965.1. HM540965.1. HM540966.1

Murina sp. E HM540980.1. HM540980.1. HM540981.1. HM540982.1

Murina sp. F HM540984.1. HM540985.1. HM540983.1

M. tiensa KT982278.1

M. lorelieae
JN082179

Type Speciemen

ARSI Fr )
This sdudy

Hap 1 include GZHU1231; Hap 2 include GZHU14270. GZHU14275. GZHU14282. GZHU14269. GZHU14279.
GZHU14268. GZHU14280. GZHU14281; Hap 3 include GZHU14261. GZHU14271. GZHU14277. GZHU14278






