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e R 52 it e 59 0 LA 2 b PRI 7 B SR A RS o AR, T 168 rRNA THE AR UCREEHIbR A 5 1
77 PR P P 471 B 308 A PR B A, B I S 0.8% ~ 1.2%, ZEMBiRIER 0.2%. 4Lk, Mg smER
BT UL SR 0 B i e 2 T AT T e A SR B i e o AT C SR AR TR AN 0 A T TR AR B R i L, 22
RES i B AN - A T PE SR B LA\ 1 B, (BT 7E 2= 4 AR DT A T L0 B R SRR T i E = A st Ll B Y
SN OGS AW — B BT T SRR AT G, BURAETIES (2 000 ~ 2 400 mD,
PARSY TEZE 1385 m, AT EE 2884 m, XILRHAE LS.

KGR mFE; AT TR BN

FESES: Q958  CEMRIREE: A XEHRS: 0250-3263 (2022) 05-722-10

Amolops deng and A. chayuensis Found in Gaoligong
Mountain from Yunnan Province

YU Zhong-Bin(D® HOU Shao-Bing®® CHEN Tian-En® AN Dong@ ZHAO Hai-Peng®
LIU Qing” XIONG Yun® ZHU Lin® WU Yun-He”" CHE Jing”"

HEEWH ZMAEAVIRIFRINE (No.202103AC100003), i EELELE S M5 SRHE LT A (No. XDA19050303), R #
WEED (No. 2021FY100203), =M A E KRB EHIFKITHE (No. 02102AA310055), A4 % IEH + 4 & N HBTH (No.
202002AA100007), FEFEARE A E AV ZREVEN S B AU TUE , o 7 R B A AR R SIS RS o (B KRR 5 150
* JAW/ER, E-mail: chej@mail kiz.ac.cn, wuyunhe@mail kiz.ac.cn;

BE—EENME TR, Y, LA BRI BRI Z R E-mail: 1206161140@qq.com.

WOk E T 2021-12-23, &[8 H I 2022-05-28  DOI: 10.13859/j.¢jz.202205008



534 THOREE: 2 r AR L R LA i e 5 e i e © 723 ¢

(D Sate Key Laboratory of Genetic Resources and Evolution & Yunnan Key Laboratory of Biodiversity and Ecological Security
of Gaoligong Mountain, Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming  650223; @ Kunming
College of Life Science, University of the Chinese Academy of Sciences, Kunming  650204; 3 School of Life Science,

Henan University, Kaifeng 475001; @ Resources and Environment, Baoshan University, Baoshan  678000;
® Gongshan Bureau of Gaoligongshan National Nature Reserve, Gongshan  673500; 6 Fugong Bureau of

Gaoligongshan National Nature Reserve, Fugong 673400, China

Abstract: [Objectives] During the fieldworks in April-May and July-August 2021, we collected 8 specimens
of Amolops (Anura: Ranidae) from Gaoligong Mountain, Yunnan Province, China, which were identified as A.
deng and A. chayuensis by comparison of Morphology and Phylogeny. This represents first records of these
species in Yunnan Province. [Methods] In this study, the morphological characteristics of the specimens we
collected were compared and analyzed with the holotype of A. deng and A. chayuensis, respectively. Based on
16S rRNA gene and COI gene fragments, we used Mrbayes-3.1.2 to construct bayesian tree for phylogenetic
analysis. Based on 16S rRNA gene fragments, we used p-distance in MEGA 7 to calculate the genetic distance
between individuals of Amolops. All of the new sequences from this study have been uploaded to the NCBI
GenBank, the other sequence we used were obtained in NCBI GenBank database (Table 1). [Results] The
morphological characteristics are consistent between the specimens collected in this study and holotype. A.
deng has a medium body size (SVL 63.1 to 68.5 mm in adult female, n= 3, 49.3 to 52.9 mm in adult male, n=
3); head length is larger than the head width; tympanum is obvious, and taller than the length; three metacarpal
tubercles; supratympanic fold is not obvious; dorsolateral fold obvious and connect with the crotch; tibiotarsal
articulation beyond snout. A. chayuensis has a small body size (SVL 44.7 mm and 44.8 mm in male, n = 2);
males with external subgular vocal sacs; supratympanic fold and dorsolateral fold obviously; arms and legs
with brown bands. In addition, the bayesian analyses strongly support the specimens we collected forms a
monophyletic clades respectively with each holotype specimens of A. chayuensis and A. deng from Tibet,
China (Fig 3). Based on 16S rRNA, the genetic distance of A. deng was 0.8% - 1.2% and A. chayuensis was
0.2% between the samples we collected and type locality (Table 3). [Conclusion] In summary, the two species
of Amolops collected in Gaoligong Mountain in Yunnan are determined to be A. deng and A. chayuensis. Both
A. deng and A. chayuensis are first record of Gongshan and Fugong counties of Yunnan province (Fig. 4). In
this study, we further updated the elevation range of the distribution of A. chayuensis, from 1 385 m lower to 2
884 m higher than the previous record.

Key words. Yunnan; Gaoligong Mountain; Amolops; New record
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B RS R 2 S A SR, 4R 4E 600 km, (A viridimaculatus). Fr Sl (A, bellulus)
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Tablel Localities, voucher ID, and GenBank numbersfor all samplesused in this study

P& im e CA.

PiFh Species Y5 1D bR A4w*5 Voucher no. 7 25, Locality 16S rRNA cor1 %% ik Reference
P Ingroup
1853 e 1 KIZ 038360 v [ = R 5 ON209572 ON209565 AW
Amolops deng 2 KIZ 044976 Fugong, Yunnan, China ON209573 ON209568 This study
3 KIZ 044948 ON209574 ON209566
4 KIZ 044950 ON209575 ON209563
5 KIZ 044951 ON209576 ON209564
6  KIZ 044952 ON209577 ON209567
7 KIZ 014069 r [ 74 i 22 MN953696 MN961396 Wu et al. 2020
8  KIZ 012703 Zayu, Tibet, China MN953698 MN961398
9  KIZ 014070 MN953697 MN961397
10 KIZ 014087 e ] 7 7 2 MN953699 MN961399
Motuo, Tibet, China
11 KIZ 014116 o [¥ P i 228 Zayu, Tibet, China MN953695 MN961395
S B T ek 12 KIZ 038599 HEZ=FE T ON209578 ON209569  AHF5% This study
A chayuensis 13 KIZ 038600 Gongshan, Yunnan, China ON209579  ON209570
14 KIZ 014016 ] 76 K S MNO953666 KU243074  Jiang et al. 2016, Wu et
15 KIZ 014022 Motuo, Tibet, China MN953667 KU243075 2l 2020
A. cucae 16  AMNH 168727 g FJ417144 MN961373 Stuart et al. 2010, Wu
17 AMNH 168729 Van Ban, Lao Cai, Vietnam FJ417145 MN961372 ©t al. 2020
Jr S ik 18  KIZ YPX9037 o E = R MN953664 KU243078  Jiang et al. 2016, Wu et
A. bellulus Tengchong, Yunnan, China al. 2020
19 CAS 233991 FJ417127 MN961361  Stuart et al. 2010, Wu
A. compotrix 20 FMNH 256500 A FJ417141 MN961366 Stal 2020
Nakai, Khammouan, Laos
A. vitreus 21 FMNH 258187 £33 F¥) 1 Phongsaly, Laos FJ417164 MN961439
A. putaoensis 22 GXNU QT20170200 i 53R MT901382 MT901210 Gan et al. 2020
A. putaoensis 23 GXNU WOI1 Putao, Kachin, Myanmar MT901383 MT901211
o 24 KIZ 012636 r ] 74 A bR MN953716 MN961418 Wu et al. 2020
A. nyingchiensis Milin, Tibet, China
SH AR it de 25  KIZ 041127 o [ O )1 MN953764 MN961465
A. xindugiao 26 KIZ 041129 Kangding, Sichuan, China MN953765 MN961466
] e M i ek 27  SYNU04116015 o ] 7 g MN953655 MN961352
A. anigiaoensis 28 SYNUO04II6016 Motuo, Tibet, China MN953656 MN961353
FREL R A lifanensis 29 SCUMO045801HX e [ Y )15 MN953702 MN961405
Maoxian, Sichuan, China
41 Outgroup
£ pe i e 30 KIZ 048487 o E = F MN953731 MN961434 Wu et al. 2020
A. viridimaculatus 31 KIZ 048488 Tengchong, Yunnan, China MN953732 MN961435
T ik 32 KIZ 016397 e ] 7 2 MN953662 MN961359

A. beibengensis

Motuo, Tibet, China
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BRI T < 1T < I < V < IV,
Bk B35 3 , 25 TV Bk B3 OG5 T e HL G Ak IR 4
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b, BEL, MARTEMNN/NEGE EE, 7
A8 AARAEFIFEAE I AR Lo
12 ZEMEiEE (Amolops chayuensis)
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B 1 & (KI1Z 044976, HEHE)
Fig.1 Amolopsdeng (KIZ 044976, female)

a. QU b, JEiH: o FHEM: d L.

a. Flank view; b. Ventral view; c. Ventral view of hand; d. Ventral view of foot.

&2 ZZREwE (KI1Z 038600, HEl:)
Fig.2 Amolops chayuensis (K1Z 038600, male)

a. fUT; b BT o FHEE; do R,

a. Flank view; b. Ventral view; c. Ventral view of hand; d. Ventral view of foot.
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R2 ZHARERLXENEHENZEREVSEE
Table2 Measurementson the specimens of Amolops deng and A. chayuensisfrom

Gaoligong Mountain of Yunnan Province

&l Amolops deng 2Pl A, chayuensis
FRACS B KIZ KIZ KIZ KIZ KIZ KIZ KIZ KIZ
Voucher No and sex 044976 Q044948 Q044952 Q 044951 3 0449503 0383603 0386003 038599 &
g;ﬁt_vem length, SVL (mm) 68.5 64.0 63.1 49.4 49.3 52.9 447 448
3k Head length, HL (mm) 23.6 225 22.4 17.3 17.3 18.6 15.6 15.5
SkK/AA K HL/SVL (%) 34.5 35.2 35.5 35.1 35.1 352 35.0 34.6
3k %% Head width, HW (mm) 223 21.8 223 16.6 16.6 182 13.9 14.1
k5 /MK HW/SVL (%) 32.6 34.1 353 33.7 33.6 343 312 314
K Snout length, SL (mm) 8.8 9.4 8.9 7.4 7.0 7.8 6.2 6.2
WK/ SLISVL (%) 12.8 14.7 14.1 15.0 14.3 14.7 13.8 13.8
&i
I fnfial space, INS (mm) 7.6 7.6 7.5 6.1 5.6 6.8 5.8 5.4
B[R] PR/ K INS/SVL (%) 1.1 11.9 11.9 12.4 11.4 12.8 12.9 12.1
Iﬁigiital space, 10S (mm) 5.7 5.8 5.8 4.8 4.8 49 4.5 43
AR ] B /444 TOS/SVL (%) 8.3 9.1 9.1 9.7 9.7 9.3 10.1 9.7
A
prf"eﬂrﬂe’y; Jid width, UEW (mm) 5.6 53 5.1 3.8 4.0 4.0 3.8 3.7
L HRAS 55 /R K UEW/SVL (%) 8.2 8.3 8.0 7.7 8.0 7.5 8.4 8.3
R4 Diameter of eye, ED (mm) 7.2 6.7 6.0 5.2 5.2 5.8 5.1 5.1
AR42/f4 ED/SVL (%) 10.5 10.4 9.6 10.6 10.5 10.9 11.4 113
YRR 1%
Bﬂiﬁgo f tympanum, TD (mm) 2.9 2.7 2.7 2.3 24 2.5 22 2.5
SRR/ TD/SVL (%) 4.2 43 43 4.7 4.8 47 4.9 5.5
iﬁﬁﬁ}i %;‘;gl)‘h oflowerarmand 5 | 33.6 335 26.9 26.9 29.1 22.6 224
i J F KA K LAHL/SVL (%) 52.7 52.6 53.0 54.5 54.5 55.0 50.5 50.0
Bl Rz
gji;‘n;er oflower arm. LAD (mm) 5.7 5.7 5.8 6.4 6.7 6.9 5.4 5.1
A 55/ K LAD/SVL (%) 8.3 8.9 9.2 13.0 13.6 13.0 12.1 1.5
TFK Hand length, HAL (mm) 22.0 19.7 20.1 159 16.0 17.4 13.5 13.7
FK/MEK HAL/SVL (%) 32.1 30.8 31.8 322 32.5 32.9 30.3 30.6
J&K: Tibia length, TL (mm) 41.9 40.4 41.4 32.5 32.7 353 25.9 24.1
KA K TL/SVL (%) 612 63.1 65.6 65.7 66.2 66.7 58.0 53.8
G
ifi nAtg:LEOftarsus and foot, LFT (mm) 57.8 55.0 53.8 42.1 424 46.3 38.0 36.5
H K/ K LFT/SVL (%) 84.4 86.0 85.3 85.2 86.0 87.5 85.1 81.5
& Foot length, FL (mm) 39.7 36.1 37.1 28.8 292 31.2 25.6 25.0
JEKAEK FL/SVL (%) 58.0 56.4 58.8 58.3 59.1 59.0 57.2 55.8
K Femoral length, FML (mm) 39.1 36.6 36.2 29.0 28.7 31.0 23.6 22.8
KK FML/SVL (%) 57.1 572 57.4 58.7 58.1 58.5 52.7 50.9

Ferfr xR FRRBENEME S KRG

“***/SVL” in this table means the proportion of each morphometric character to its snout-vent length.
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Werar, B 3 0, BEAREY 4 5 S
W VUGG R A WA MRS
BHREEIAR, &M T KRGO AXER
Bide; MM, LEZKES, WA
% (& 2a, b).

IR T HER 1 385 ~ 2 884 m IR
W, RIAR TR D A B b Bl & TR 1A%
FEMN 2 F 50T Ly 4 RS AYITEARHE
PRAZ I AT DL A AR 2 ) R A, R
FEMBRLRI L, 7 A8 A WAL AR, AL
B HEEARRS I, 10 A5 7EJE S R I A A
Z BB AR, .

2 THERRFRANHE

AT TR FH 2R Wy S A7 Sk B2 23 il B UK
T =TT 8 S IEbR A 1 A 2R ) 3 R 4H.
DNA. f# 54 5-CGC CTG TTT AYC AAA
AAC AT-3'#l1 5'-CCG GTY TGA ACT CAG ATC
AYG T-3' (HH, Y FRigE: C/T) XH 16S
rRNA EFF4TP 1 (Kocher et al. 1989); {#
514 5-TYT CWA CWA AYC AYA AAG AYA
TCG G-3'fi1 5-“ACY TCR GGR TGR CCR AAR
AAT CA-3' (M1, Y RRHE C/T, W EKR
B2t A/T, R FRIRIEEE A/G) X COI 2 [A it
718 (Che etal. 2012). 16S rRNA £ [X PCR
RN B E R, 95 CHIH 5 min; 95 CTA
£ 1 min, 53 ‘CiB‘K 1 min, 72 ‘C%Ef# 1 min,
HEAT 35 MER; BeJa 72 CIHEMH 10 min. COI
K 50 CiE/k 1 min, HAMZ%5 16S rRNA
FEF PCR M EAHF . PCR F=“HIH 1%/
BEEEIR Rk AT I, PR e b R R
FAWRAFTNT. 192] 16S tRNA FH HIA 2%
BN 533 bp,  COI 5 R A 280U BoK R
N 570 bp, JFH) EAEZE GenBank #4577, 51
NESEISS SR

8 i ek AN S B it ek 2 J T Ll s R 4 (A
monticola group), 5 #iiitE (A, beibengensis)
LR S (AL viridimaculatus) 94 i i i
#H (A. viridimaculatus group) (Wu et al. 2020),

ARHIFFE LA 8 Vit ek R 2 a4 S AP S Bk A T
RKREKRKE DM, H Clustal W 2.0 347 ELxt
(Thompson et al. 1997). f#i ] mrbayes-3.1.2
Fo) 5 DU (Ronquist et al. 2003). KEEH
TR B2 DT L PRI P A it SR AR A 3 5 FL AR AR AR TR
MRS (B 3), CRFERIA 0.99. 18/ MEGA
7 (Kumar et al. 2016) H'[f] p-distance 115 i
AT B R RS, AR RIAR A S Hip =X
FRA PP 5 2 [ AL B &, e, REm
ERoT 1L R S P ek 5 R X M A B 2 T PR g A
FEESH 0.2%, K B 20T Ll 146 i k5 158 =0
A AR R RSN 0.8% ~ 1.2% (K 3).

Zr b, SREET = oT e o) il A 15 i
e R R 0
3 Wik

= MRS EFE (20200 idid
PR AN SR A —2, HIES BAE
TR Z 5 HEMEMAIRE 5K 2 T (10.5% ~
10.9% vs. 12.0%). k¥ S5k K 2 (33.6%
~34.3%vs. 34.9%) K S5HEK 2 (58.3% ~
59.1% vs. 60.6%) VALt 2K 5K ZE
(85.2% ~ 87.5% vs. 89.9%) ¥/, METERR A
(KIZ 044976) kT HEKZ L (32.6% vs.
35.1%) WK S5HKZH (12.8% vs. 13.9%)
FRKSEKZE (61.2% vs. 64.7%) 15N,
MEMERR A (KIZ 044948)3k 5 5 1A K 2 L (34.1%
vs. 35.1%) MK S5HKZ (63.1% vs.
64.7%) BN, HRERKEERKZE (86.0% vs.
85.0%) B MEMEARA (KIZ 044952) EK 5
K (58.8% vs. 57.2%) Bk, HEtEbrA
(KIZ 038360) FHRIK 58 5 RK 2 b (7.5% vs.
8.5% ) /N, B K 5K Z L1 (66.7% vs. 65.7%)
R o 2 B R B T 52 T it e 5 B I 5
(2013) R PIBEAR A UL, A AR
TEARFEAR—Z (BRATE R 3 BERLD, A
—EEF, kKEERKZIE K (34.6%FM
35.0% vs. 31.4%), WK 5K 2 LA/ (13.8%
vs. 15.2%), &P 54K 2 K (12.1%F0
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P& dk: Amolops deng (KIZ 038360)
PB LR A. deng (KIZ 044976)
* BRI A. deng (KIZ 044948)
B A. deng (KIZ 044950)
P& A. deng (KIZ 044951)
PR A. deng (KIZ 044952)
PRI A. deng (KIZ 014087)
P 4. deng (KIZ 012703)
1B A. deng (KIZ 014069)
Bt 4. deng (KIZ 014116 )
B A. deng (KIZ 014070)

* 1 Jr Dhdiiek A. bellutus (CAS 233991)
*
‘{ [ Fr itk A. bellulus (KIZ YPX9037)
4

. nyingchiensis (KIZ 012636)

* [ A. putaoensis (GXNU QT20170200)
A. putaoensis (GXNU WO011)

* ’ FeT e i i 4. anigiaoensis (SYNU 04116015)
Fr] JE ¥ i A. anigiaoensis (SYNU 04116016)

* [A. cucae (AMNH 168727)
A. cucae (AMNH 168729)

A. compotrix (FMNH 256500)
A. vitreus (FMNH 258187)

B iR A. beibengensis (KIZ 016397)

FH B 4. lifanensis (SCUM 045801HX)

ZE BB A. chayuensis (KIZ 038599)

* | LS. chayuensis (KIZ 038600)

LB A. chayuensis (KIZ 014016)

ZE[METR I A. chayuensis (KIZ 014022)
* PR BTiR e 4. xindugiao (KIZ 041127)
FrERBFIREE: A, xindugiao (KIZ 041129)

4*[ 2% p5 It A. viridimaculatus (K1Z 048487)

Lk S ek A. viridimaculatus (KIZ 048488)

Outgroups 0.03

B3 EFLNE 16SrRNA F1 COI Hh ik & i DSt
Fig. 3 Bayesian inferencetree of Amolops based on mitochondrial 16SrRNA and COI genes

Pl B 5 R R SRR N T 0.95; ABFITF S

In the figure, asterisks indicate that the support rate of a node is greater than 0.95. The sequence of this study is in bold.

12.9% vs. 10.6%), FHRHG % 5AK 2 ik
(8.3%F1 8.4% vs. 6.6%), HiIETES5kKZH
K (11.5%F1 12.1% vs. 9.2%) ; HEPERRA (K1Z
038599) FKEHMAHK ZLE K (30.6% vs.
29.5%), BREKESEK 2 (53.8% vs. 59.3%) Fl
K EHEKZE (55.8% vs. 57.6%) B/ (% 2).,

& i ek A T SR AN 70 A7 78 P ek 1 52 e L ¢
FEVEURD SR B 75 1 2 HiEA (585 20200,
A ek N sEE R E AR S

(27°15'18" N, 98°52'41" E, 1385 m) M7
BIF K S (27°37'33" N, 98°43'13" E,
1670 m)o %2R ek 0 S A o A7 T T



« 730 ¢ 22 & Chinese Journal of Zoology 57 %
% 3 ET 16SrRNA EFiHH iR )8 p-distance
Table3 The pairwise uncorrected p-distance (%) of 16SrRNA gene between species of Amolops
Y% Species fMTIDI~6 7 8 9 10 11 12,13 14,15 16 17 18,19 20 21 22,23 24 25 26 27,28 29 30,31
& ik A. deng 1~6
7 12
8 12 04
9 1.0 02 02
10 08 1.6 1.6 14
11 12 00 04 02 1.6
SR i ek 12,13 3.6 42 42 4.0 4.0 42
A. chayuensis
14,15 3.8 44 44 42 42 44 02
A. cucae 16 3.8 42 4.6 44 42 42 46 44
17 40 44 48 46 44 44 48 46 02
5 iidE A bellulus 18,19 1.8 22 1.8 2.0 1.8 22 44 46 44 46
A. compotrix 20 3.6 44 44 42 40 44 44 42 26 28 46
A vitreus 21 44 48 53 51 48 48 40 3.8 3032 51 28
A. putacensis 22,23 2.0 24 24222424 40 42 40 42 26 44 53
AL . 24 12 1.6 16 14 12 16 40 42 42 44 10 44 48 20
A nylngchlenss
A it e 25 34 42 42 40 38 42 1.8 1.6 40 42 42 42 46 42 38
A. xindugiao
26 32 40 40 38 3640 20 1.8 42 44 40 44 48 40 3.6 02
W‘ﬁﬁmﬁ . 27,28 34 40 40 38 38 40 46 48 59 61 48 63 65 42 42 53 55
A. anigiaoensis
FRLLUE A lifanensis 29 4.8 57 5.7 55 48 57 46 46 61 63 61 5555 55 535553 75
S p T ek
30,31 42 5.1 51 48 5151 38 36 5351 46 5151 55 463234 61 6.1
A. viridimaculatus
Hi Bd ol
ke 32 46 555553 5555 42 40 6159 48 59 55 59 514038 69 57 12
A. beibengensis
Pt gm*5 XK 1, Sample ID corresponds to those in table 1.
KA (PNEBEE 2013) M/\EE (EESE 8k, BEESESGE, A2 LIRS

20200, HRTHIGIC TS N = B A T B
L2 (27°15'18" N, 98°52'41" E, 1385m) Al
wmitE A A2 (27°50'37" N, 98°27'49" E,
2 884 m). PHAIFHIIE LT 238 A T
il (& 4),

BEAN, 52 R I B 10 S5 20 AT I AR TS B
2000 ~2 400 m (FMEBEE 2013, ZEFHE 2020,
MHICSR A ATHERVE R (1385 ~2884m) iz
B R K, SR HA T S

AT E P R A R PR ARES, e

BIR, B, AV TR
b, IS 2 AR IR AR AN TR B . 3T

rJ\

ABHRN, @ETTILE A BRI BT
B R B, 12 DX ST 0 A T 20 A AN W B
WM RIT 2t (Odorrana dulongensis) (Liu
et al. 2021 ). 7% VL & 8 ( Raorchestes
dulongensis) (Wu et al. 2021) JE PG 524E (Nidirana
occidentalis) (Lyu et al. 2020). KZg&HE (O.
graminea) (Yang et al. 2019) %5, I HERIHEF
MABFFERIL, $Ern 7z I & B A
2R, XS 2 FEVE AT AT RE
BEARAL 1 PR, AROR TR ZmaExy =22 ol
R oz L DX AR BT A5 5, %%E%%mﬁ[iﬁi
A Z FEE
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Fig. 4 New recordsand type locality of
Amolops deng and A. chayuensis

FARGREVE B AN (cRT] = 2w O S el biZE i 4 B b SR v
M, GO AIE RS R T, B R R SR R
The red triangle indicates the type locality of A. deng, the purple
circle indicates the new records of A. deng, the green triangle
indicates the type locality of A. chayuensis, and the blue circle

indicates the new records of A. chayuensis.
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