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Abstract: Rana tathangensis is currently known to be distributed in Henan, Hebei, Beijing, Liaoning, etc. of China.
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This study reported the new distribution records of R. taihangensis based on the specimens collected in Ningxia and Shan-

dong, and further described their morphological characters based on the specimens from Tongliao, Nei Monggol and Fuxin,

Liaoning. The results of molecular phylogenetic analyses based on the ¢yt b gene of the genus Rana suggested that Shanxi

and Shaanxi were the previously unrecorded provinces for the distribution of R. taihangensis. As a result, the updated dis-

tribution range of R. taihangensis in China should be Henan Province, Hebei Province, Beijing City, Tianjin City, Liaon-

ing Province, Shandong Province, Shanxi Province, Shaanxi Province, Ningxia Hui Autonomous Region, and Nei Mong-

gol Autonomous Region.

Keywords: Ningxia Hui Autonomous Region; Shandong Province; Anura; new record; Rana chensinensis
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650 PRI IEH VR A 1) S DNA , R PCR 73
eyt b B R B, 971 519 4 Yuan 45 (2016) (1)
HERP328 (5” -GAAAARCTRTCGTTGTWATTCAAC
TA-3" ) Fl HERP329 (5’ -CTACKGGTTGTCCYCCR
ATTCATGT-3") . PCR JZ I %4} : 95 °C 5 min;
95 °C 305,56 ‘C 305,72 °C 90 5,25 ME# ;72 °C
10 min, PCR =¥k B FHG AW TG RA
¥ . M GenBank T 2k r [E] AR ek b 20 Kz ek Jas 341
YIFb eyt b LN FH (Zhou et al.,2012) , 5 AHF 55 I
WP ATy FRELB (£ D, A7
FITEMEGA 6.0 1 LLERIAZ H fifi ] MUSCLE 5532 ik
AT HOXT, N TRGE U X253, x5 0 7 91 7E parti-
tionfinder 2.1.1 H1 & F Akaike information criterion
(AIC) 5 M 11545 Hh d5 A 2F AL BE T S GTR+1+G.
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latus JHNEE {8 FH MrBayes 3.2.1 ¥4 % b [ Aot 4
Ktk J& #4340 F U157 (Bayesian inference , BI) £
5t K& B W (B0 E A ngen=200 000 000, nruns=2,
nchains=4,samplefreq=1 000,stopval=0.005) .
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BOTE R RE AL T T EMILARN Bk
Ul JE AR A S R AT ARIEE
2.2 FASHR

K AT EFEREABX AT S AL TE AN
S H A DI AR A Sk R4 43 510 39.2~52.9 mm,
328

39.2 mm ,47.6~49.0 mm #133.9~37.2 mm(F 1),
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1 ETFL&bfkcy b BERFIMERERRS MM N REREN

Fig. 1 Bayesian phylogenetic tree of some species of the genus Rana based on mitochondrial cyt b gene sequences

FE BT DR S
Numbers above branches are Bayesian posterior probabilities.
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Table 1 Morphological measurements of Rana taihangensis from Ningxia, Liaoning and Nei Monggol

A5 Voucher number

. - . N WA
25 107 R 5T AL T R[5 Qingd
mgaao,
Parameter Fuxin, Liaoning Tongliao, Nei Monggol Guyuan, Ningxia 8
Shandong

SYNU900721 SYNU230405 SYNU900723 SYNU900724 SYAU100501 SYAU100502 SYAUBAAO00036 SYAUBAAO00082

531 é é é ? é ? ? é

Jefk K /mm 47.6 49.0 33.9 37.2 39.2 42.2 52.9 39.2
Ik fmm 16.9 15.6 12.2 14.3 13. 4 13.9 18.6 14. 1
3k % /mm 15.7 15.4 11.3 13. 1 12.8 13.7 18.3 14.0
74 /mm 6.3 6.5 4.8 5.4 3.3 3.7 7.6 1.9
5 B] B /mm 3.9 4.2 3.0 3.2 3.1 3.3 4.1 3.5
MR 1] #F /mm 3.1 3.2 2.0 2.4 2.6 2.7 3.6 3.2
- HRBG 58 /mm 3.3 3.2 2.6 3.0 2.9 3.1 3.5 2.9
MR /mm 5.7 5.1 4.6 5.2 4.8 4.8 5.8 4.9
AR /mm 3.0 3.1 2.5 2.9 2.3 2.3 3.4 2.4
FK/mm 12.2 12.4 8.9 8.7 10.0 9.4 12.6 9.6
AT K /mm 10.6 11.5 7.8 7.8 9.8 8.6 12.0 10.0
HiIE 8 /mm 5.3 5.3 2.9 3.0 5.0 5.3 4.3 6.1
J& e /mm 88.7 86.4 59.8 61.3 71.0 70. 8 90.2 73.1
JEK /mm 26.5 25.3 18.3 18.6 20. 8 20. 1 27.5 21.3
B A /mm 38.6 38. 4 25.6 26.8 31.0 29.1 39.0 31.9
JE K /mm 27.8 27.5 18.9 18.3 21.0 20.9 30.7 22.5

B2 REITEHRNAREETHATHRERER

Fig. 2 Rana taihangensis from Fuxin, Liaoning and Tongliao, Nei Monggol in life

AL~FL. iL T BFFEA(SYNU900721) : AL MWL, B, T, C1. W, DI. FiFiu, El. FREW, F1. RBImW; A2~F2. N5l
AL FEA (SYNU900723) : A2. MTENE, B2. FF1HIN0, C2. B, D2. FA¥IEW, £2. FHmW, F2. B .

A1-F1. SYNU900721 from Fuxin, Liaoning: Al. lateral view, Bl. dorsal view, Cl. ventral view, D1. dorsal view of hand, E1. ventral view of
hand, F1. ventral view of foot; A2-F2. SYNU900723 from Tongliao, Nei Monggol: A2. lateral view, B2. dorsal view, C2. ventral view, D2. dorsal

view of hand, E2. ventral view of hand, F2. ventral view of foot.
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B3 TEER(AB)MLEEL(C.D)HAITHRIEERAR
Fig. 3 Rana taihangensis collected in Guyuan, Ningxia (A, B) and Qingdao, Shandong (C, D)

A, C. W dorsal view; B, D. fE W ventral view.
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R. amurensis . 7% Pk B 17 32 v X R 4 3] i [ Ak e
R. coreana 8, FI 3LV T J5 K JFC VG 358 T SR 4R 11 i g
FEA AR TE AR PR 4 28 45 S AT il . T 7 2L ]
VIR Z AR R R AR AR X O AR ek . HLAL T

VO AE AT ICAT Sh Al 26 b 2 Ry e X4y,
JRAEIL S X Z (R F %5, 1985) 10 T4 I KAT
AR AT C 153 A3 30 L AR50 2% i PRI g A
ORAT L Pk R L L Bk HOm 2, HAE L T8 N4y
A T PG ER , DAL Ji Ay S AR bk 14 43 A
DX AHBE o FE T A X A [ ARl o 2 R eye b 3
5> T R LT T4 R8s Bevi s (B R
T 7o) 1 A8 G R A Ay bR 43 A X T A L
PO ATb A LAAE BYIL Y | 52 2R 1 DX v RO R
YREA T N R AT (B 4) | AT JE il T4
JT I SR A F MR A8 T R R AT M (B R A
2012 2N 45, 2021 ; FR E AT 2R, 2023) , 1L T4

FURTIC SR Jm Wy 5 b - ARAE bR | 3R VAR AH
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Table 2 Morphological comparison of Rana taihangensis from different geographical populations

A5 Voucher number

S i e s . WA &
280 1T BB N5 L 7 H [ Qingd
ingdao,
Parameter Fuxin, Liaoning Tongliao, Nei Monggol Guyuan, Ningxia 2
Shandong

SYNU900721 SYNU230405 SYNU900723 SYNU900724 SYAU100501 SYAU100502 SYAUBAAO00036 SYAUBAAO000082

s KT NN KT KT NN W& /N W& /N /N T
= MR AE—2f MR AE—2 MR A—2 MR A—2 MR AE—2 MRAE—2 MRfE—2 MRfE—2
I IVEE
TR 373 373 NTA 373 373 itk =373 fis S
i 2 Al 3 2 A T 3 I 314
(NN |7 .
s & & & i &l el e
JIE R (B ZAR 2N JERN JERIN JERIN JERIN JERIN JERN

B4 ETcnhERRGZREXRBEEN P EMREMESYISM AL
Fig. 4 Distribution sites of Rana chensinensis groups determined by their phylogenetic relationships
based on the mitochondrial cyf b gene

TR T RAT AR b 353 A 10 S 48 CHIAR ) o

Dark-colored areas represent provinces (autonomous regions) where Rana taihangensis have not been previously recorded.

AT MR s AR A R AT PR o AT R A 20 A1 AR XA B AR X, H e AT ST IC sk
T U AR R A A e st R (R a4 (AIRK) .
85,2023) (I PEA (BRI LT CIIARE NS 2R A L SR e 3k, v [ bR AH AR AR
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I R. culaiensis Vi E AR (2% 5245 ,2012) . A #F
FEMR G RAE T IR A AR BB AL EB AR A, K It
T B T E AR TT O RAT AR . %
TR LL R A8 T R I AT ) Tl R A o3 A A v bR
ELARFZE i AR ARAT 3K 17 1L 2R 48 P ) v o] Al o
HPFIbRA, 2 T IR & A A R 530,
A E TR A 1 R A N T 22 Ml B AR e R AR T
S o DLATIE AR pRE 72 (L AR e 4 A FAR PR L,
AT 5T AE LU 2R 48 D5 T U L R AR A et SR 4R
FNZA S EAREEAE LR A LR TG TR
ar Ll (B A5 20125 9% 52,2020 2= 457 5%, 2021) ,
A SCAE B T FLIL AR AE B SR . RAT A
TE AR A8 5 40300 A7 1) 2 R b e 0 SR 9 25 55l A
AR, AFUAT 3 2k — SRR i DA X, AR A bR Sk
R 3k Wi, T AL A O A S A /N Sk 5 K
A R Wy il (R T s b e ) i 20 5 R T bR
TP L — X WA P P A T A EL phe A e A 6 [ b
BETE P 5 AT AR G AR 24 S IR —2F | TR
el B AR 249 A HR AR 11 2/3 5 3 FEl bR Js 2% LB
TR ) 845 S0, 5y 2 Fh UL ARAE (3% 246
2012; 2% 4%,2020)

TR IR A6 X AT R JE 2, kv E Ak
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BRI AT T RE R B EE, 4R R
RAT Rl 5 i MR e A B SR A, A B 53 T AP 43
FTRELBW SR —45% ., TEARFEILXAT
o DM e 55 DR AT AR 2 A7 B8 b X, A B 5 Al
FHIBRAS FNGRLAR cyr b FEPR ¥ 51 A 2 B H ) e
FET R0 o T i AR E T = % F IR X
{18 3 A7 [0 0, R0 AR AR 8 A T i e Y L o >R R K
A7 PRI P b 2 75 A v SR R DR A T A e ] 4 43
A0, DA B 30 S i i 4 A O R 5 A7 5 PR 32 )
i B R T 2R A — PSR .
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Appendix 1 Information of specimens and cyt b genes used in this study
YR Species 7= 1 Locality V()u(chj:fm})er sezﬁfm
1 [ 1L 7 BB Fuxin, Liaoning, China SYNU900721" OR875845
1 []11 7 BT Fuxin, Liaoning, China SYNU230405" —
1 [E 7 2 Y8 Jingyuan, Ningxia, China SYAUBAA000036~  OR885880
7 B2 U8 Jingyuan, Ningxia, China SYAU100501" —
7 B 28 Jingyuan, Ningxia, China SYAU100502° —
1 7 B % UE Jingyuan, Ningxia, China KIZNX080524 JN984466
1L 4R 75 & Qingdao, Shandong, China SYAUBAA000082"  OR885881
R E 111 4R 5 Qingdao, Shandong, China YUAN22816 OR885882
1 E 52738141 Tongliao, Nei Monggol, China SYNU900723" —
Fp [ N 52 AL Tongliao, Nei Monggol, China SYNU900724 —
o [ P 527 8 bRER ) Xilingol, Nei Monggol, China  KIZDuoLun080501  JN984414
o1 [ P 527 770 Chifeng, Nei Monggol, China KIZNMGO0709012  JN984409
KATHRAE Rana taihangensis el Y55 24229 Xing anmeng, Nei Monggol, China  KIZWLHT080502  JN984420
+ [ {0 7 #% B Huixian, Henan, China HNNU202008 1001  ON738116
o E AL P S Handan, Hebei, China CASKIZ03530 IN984482
rPE T JE A 5 Shijiazhuang, Hebei, China 10ZCAS2799 JN984435
AL A 7 Chengde, Hebei, China KIZHB0709002 IN984442
P E b 5T 4E IR Yanging, Beijing, China KIZBJ071001 JN984449
vt [ B Y 92 3% Baoji, Shaanxi, China KIZGS0706176 IN984394
v [ %2 95 52 % Baoji, Shaanxi, China YPX4225 JN984532
FEBEPIZE L Yan an, Shaanxi, China KIZGS0706280 JN984400
fEREPEZE 22 Yan an, Shaanxi, China YPX3032 JN984487
[ L P53 7 Jinzhong, Shanxi, China KIZSX01 IN984425
1 P55 95 Jincheng, Shanxi, China KIZSX22 JN984430
ot [ 1L PH I U5 Linfen, Shanxi, China YPX3195 IN984492
HE B P IE T Weinan, Shaanxi, China CASKIZ02161 JN984348
HH [0 B 5 BH Nanyang, Henan, China CASKIZ02300 JN984370
rh [#i 7 {5 BH Xinyang, Henan, China CASKIZ02321 JN984374
S EBIE R, chensinonsis o T B 5F IR Jiyuan, Henan, China KIZHN10 JN984358
o T 5 % FH Luoyang, Henan, China KIZHN24 JN984353
FP [ B PG PG 42 Xi " an, Shaanxi, China KIZ-RDO5SSHX001 ~ JN984335
Fp [ H AR Z Wuxi, Chongging, China SCUMO060538L JN984383
H [ PR AR 1L Wushan, Chongging, China SCUMO060554L JN984382
IRACAREE R, dybowskii v [5 By 7T 4P HT Mudanjiang, Heilongjiang, China ~ SYNU08100690 KX024955
KA MAEER. huanrensis 1 [E3L 4647 Huanren, Liaoning, China SYNU07040023 KX024976
v} [E 5 ¥ P8 T Xining, Qinghai, China CASKIZ01766 JN984178
rf [# 95 ¥ V5 T Xining, Qinghai, China CASKIZ01857 JN984188
1 [ F 3L H Gonghe, Qinghai, China CASKIZ01800 JN984183
ML R, ko 1 [ 1 3EH Gonghe, Qinghai, China CASKIZ01975 JN984203
v [ 57 2 Haiyan,, Qinghai, China CASKIZ01888 JN984193
rf [E 95 #EM1%¢ Gangeha, Qinghai, China CASKIZ01935 JN984198
FF [ 9 BB Huzhu, Qinghai, China KIZ-YP060801 JN984215
F [E H 78 %2 P Dingxi, Gansu, China CASKIZ02091 JN984168
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8 8 5 5« KA Al B A JEE

LRk 1

YRl Species 7= b Locality Voujfljifmber Se;ieﬁjle
22 M Lanzhou, Gansu, China KIZGS070601 JN984158

rf [ H i KK Tianshui, Gansu, China KIZGS070668 JN984171

v [# H o & ] Xiahe, Gansu, China KIZGS0706132 JN984163

rf [ H 8 I Lintan, Gansu, China KIZGSLT3 JN984175

o [ H il 7% Yongjing, Gansu, China KIZ-YP060808 JN984176

of R Wuwei, Gansu, China YPX3893 JN984313

[ B4 )1] Yinchuan, Gansu, China KIZNX080502 JN984220

v PU )1 21 )5 Hongyuan,, Sichuan, China SCUMO045013CJWD  JN984229

[ PUSI BT Aba, Sichuan, China YPX1523 JN984232

oft [ Y 1| U Litang, Sichuan, China SCUMO60901L JN984225

o [ U )1 8 % Daofu, Sichuan, China YPX1541 JN984249

o [# U )1 45 BH Mianyang, Sichuan, China SCUM0405202Y]  JN984228

THBRMAE R, culaiensis o1 [ 111 43 482 Tai” an, Shandong, China KIZ-SD080501 KX269337
BRI R, amurensis ot [ B SR YT M R 5 Harbin, Heilongjiang, China SYNU11100268 KF020617
HhEMREER. coreana [ Republic of Korea MMS223 KX269348
FEFEMMER. hanluica v [ 51 9 XUHE Shuangpai, Hunan, China SYNU07100490 KF020629
ERRZ AR R, jiemuxiensis P [E W TP Yuanling, Hunan, China KIZ-HUN0708013  KX269365
BRI B R, johnsi AR HRIA 4% Loc Bao, Lam Dong, Vietnam ABV-00203 KX269328
KIHREER. longicrus o} [# {37 Taiwan, China NMNS15022 KX269336
WRSEME R, chaochiaoensis [ PU I HfEZE Yaan, Sichuan, China SM-ZJLW-01 KU246048
YU MR R, zhijinensis vf [E ¢ M 2145 Zhijin, Guizhou, China GZNU2018081604  OP589317
R FAMIE: R wuyiensis v [ 47 42 - Nanping, Fujian, China CIB WY20201106016 MZ355497
MR BEE i Pelophylax nigromaculatus o1 1L 51 BH Shenyang, Liaoning, China SYAU BAA000004 01739550

T AR AT R A

Note: ~ specimens collected for this study.
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