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PHE:20184F 6 H, 1A T =/ 4 SC LR T e 1 VA M A SC Ll B 5 SRR 11X (23°2141” N, 104°50726"
E, W4 1300 m) REEFITLEH (Anura) @8R} (Microhylidae) $eH#:)E (Kaloula) #5435, A
FEREE SRR A | 5 RIMEE AR A 2 5, FEXAHRITEASFHERAT TIE, MM SE KR 35.79 mm,
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First Record of the Kaloula nonggangensis from Yunnan Province
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Abstract: During the fieldworks in June 2018, an adult male and two adult females (Fig. 1 and Table 1) were
collected from Wenshan National Nature Reserve (23°21'41" N, 104°5026" E, altitude 1 300 m) near the
town of Fadou, Xichou County, Yunnan Province, China. Morphological measurements were taken for the
three specimens. They have smooth olive dorsum with irregular dark-green marks and brown spots; tips of the
fingers widely dilated and truncated; males with nearly entire webbed while female one third wedd; males
with two side protuberant osseous tubercles on the tips of fingers while female absent; the chest of males

beige with small lemon-colored spots, while the chest of female absent of spots with uniformly milk white. All
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major morphometric characters of these specimens were found to match with the type specimen of Kaloula

nonggangensis. Phylogenetic analysis based on 16S rRNA gene fragments showed that these specimens

clustered with K.

nonggangensis from the type locality (Fig. 2) and shared a haplotype. Therefore, we report

K. nonggangensis as a new member of amphibian fauna of Yunnan. Morphological variation and additional

natural history data of this species were described. This new record found suggestion similar animal fauna

were in the karst areas from southeastern Yunnan and west eastern Guangxi.
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Table 1 Measurements on the specimens of Kaloula nonggangensis from
Wenshan National Nature Reserve of Yunnan Province
SWFU 25019 SWFU 25029 SWFU 250373
TWiH Ttem B » Eal] Hohi [Ea]] W E )
Value (mm) ercentage Value (mm) Percentage Value (mm) Percentage

(%) (%) (%)

&4 Snout-vent length SVL 48.0 — 42.8 — 35.8 —
sk Head length HL 15.7 32.8 14.3 335 133 37.1
S5 Head width HW 17.7 36.9 16.8 39.3 14.2 39.7
YK Snout length SL 5.2 10.9 4.1 9.5 3.5 9.6
£ A)BE Internasal space INS 3.1 6.5 22 5.1 2.6 7.2
HR[EFE Interorbital space I0S 5.2 10.8 43 9.9 34 9.4
FHRESE % Upper eyelid width UEW 2.8 5.9 32 7.4 2.6 7.3
fR4% Diameter of eye ED 32 6.6 3.6 8.4 3.6 10.1
i Diameter of tympanum TD 24 4.9 1.9 4.5 1.0 2.9
B ) FK Length of lower arm & hand LAHL 23.1 48.1 21.1 49.4 17.7 49.4
B %% Diameter of lower arm LAD 33 6.9 3.1 7.2 2.6 7.1
JEK: Tibia length TL 17.2 35.9 159 37.1 14.8 412
JE¥ Foot length FTL 19.9 41.5 18.3 42.7 18.5 51.8

RHplIE S RSN EE SR KRS,

Percentage in this table means the proportion of each morphometric character to its snout-vent length.
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AHEFRE T 2 SHRAKNIRAL, FIH
R/ F A PEE PR T LRI DNA, R
FHE1% L3975 (5-CGC CTG TTT ACC AAA
AAC AT-3") 1 H4551 (5'-CCG GTC TGAACT

B1 FxOE (SWFU 2501, #ffE)
Fig. 1 Kaloula nonggangensis (SWFU 2501, female)

a. Tif; b. €M ¢ ATFE; d. FHIEMH. a. Dorsal view; b. Ventral view; c. Dorsal view of foot; d. Ventral view of hand.
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CAG ATC ACG T-3") %fH 16S rRNA F AT
P14, PCR R NFEF N 95 ‘CHIAA 5 min, 95 C
A5 1 min, 45 ‘CiEB‘K 1 min, 72 ‘CZ#E{# 1 min,
HEAT 35 MEIR, BJa 72 CLEMH 10 min. PCR
AT 1% AR kA, P2 W) 5 B
e R AR A R A FW T . 33 0A %
R BAKTE N 573 bp, FRHE P AL % GenBank
BEPE, SWFU 2501 (@) F1 SWFU 2502 (9)
16S rRNA 3t [A (] GenBank % 5 4 B N
MN856853 H1 MN856854.

FT Mo %5 (2013) 455, EHL Kaloula
taprobanica /£ N4, F Clustal W 2.0 #E4TEE
X} (Thompson et al. 1997). f#iH] Mrbayes 3.1.2

(Ronquist et al. 2003) AT DUH-H 534, FEAE

-9

1.0/100

6

-/95

F RaxML (Stamatakis et al. 2008) ¥4 % £ A LL
SRR o AT DU S ik A i RKABRIEAR B R
SR BN RARE . STl BT RS R
AL F B O (PSR D) AR A A
BB R (K 2), HIFrEEL 99%. fH
MEGA v6.0 (Tamura et al. 2013) ] Kimura
KU BRI S8 11 e B A o ) P B84 B
AW FT R FTR F R 1 e Ja 40 R 1) 1 gt A% PR S
TEFEA 1.5% ~ 2.4% . 25 B SCLLNR 5 B Bk 1 A
A F B AR = T 7 R A A 2 ]
— RN, WHBEE M. B, T REGEK
B oW AT AR PR B 45 I SCREREE T RSl
(I8 1 AR A 5 B B 11 e

SWFU2501(MN856853)

SWFU2502 (MN856854)

F Rk It K. nonggangensis (KC567231)
FrRBk O K. nonggangensis (KC567232)
F Bk i K. nonggangensis (KC567233)
Bk e K. nonggangensis (KC567234)
Jb 5Bk g K. borealis (JX678909)

Jb Bk i K. borealis (AB634688)

-/1001 K. verrucose (JX678901)

K. verrucose (JX678900)

/84[ K. verrucose (KC567239)
K. verrucose (KC567238)

1.0/100 PU)118%2 ek K. rugifera (JX678912)
_4[ PUJ1 |9k L1 K. rugifera (JX678911)
L)1 8k i K. rugifera (KC567237)

i'jK picta (KC180019)
K. mediolineat (AB634689)

K. baleata (KC180032)
0.97/94 (AE8E Ok K. pulchra (JX678903)
1.0/100 AEPe g K. pulchra (JX678902)

LK. taprobanica (AB530545)

0.05

&2

AR K. pulchra (AB530543)

FTFLBRifA 16S rRNA %k O & i IT - B4

Fig. 2 Bayesian inference tree of Kaloula derived from 16S RNA sequences

P b R IR 80700 0 2R DU B /5 BB B B SRR 3, (KT 0.95/70% I 5 oR . #5518 GenBank 515
Numbers denote the Bayesian posterior probabilities (BPP) and bootstrap support (BS), respectively. Only high support by Bayesian posterior

probabilities (BPP = 95%), and bootstrap support (BS = 70%) presdented. GenBank numbers followed each species.
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Fr AR i 25 S Ll AR A S
PG 55 B AR A A L, FEAME &S 3R — 5L
(Mo et al. 2013), {HARBIFIAEAEAE— L7
Stz A SC I S B 1 ek A AR AR X M AR
AR TLN CHEPEAR K - 42.8 mm AT 48.0 mm vs.
52.2 mm; HEMEARK: 358 mm vs 41.4 ~ 52.7
mm) , {H K 54K LA CHETE: - 32.8% 1 33.5%
Vs, 25.5%; MEPE: 37.1% vs. 24.8%) LLK L%
SRR (HEPE: 36.9%F1 39.3% vs. 32.2%:;
HEME: 39.7% vs. 31.9%) XK Hz=m X
L 11 5% B 11 e 7 0 €8, S BRS040 500k

I b A 1 2 BT AOR BT B )V 5% 5 11
R AR X (Mo et al. 2013), MIRAE =
A VG L5 Y ST Ll B R R E SRR ORI
R, PN a B AR RS T P R
(1P R X B A AR B R A R, X AR
HEE AT A R . AAh, 2Rl
SEAZFP AT p RN 160 ~ 186 m (Mo et al.
2013, FFEBEAEZE 2019), Bk BLHL S
1300 m Aity, BADVHZMPSA 16
FEIE 160 ~ 1 300 m Z [d], H3F58 MKk
i o
£ & I ST iR N Ay N o R AN T 2 R
S THIFE ).
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