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Abstract: During a field survey of amphibians in Meihua Mountain National Nature Reserve, Longyan City,
Fujian Province in October 2024, four specimens (1 male and three females) of Rana were collected. The
study aims to accurately identify the species of these specimens through morphological and phylogenetic
comparisons, enriching the diversity of amphibians in Fujian Province. Morphological identification was
performed by comparing the diagnostic features described in the database of Amphibia China
(http://www.amphibiachina.org/), as well as by comparing the measurements of 23 morphological indicators.
Meanwhile, molecular phylogenetic identification was performed based on mitochondrial 16S ribosomal RNA

(16S rRNA) gene fragments. The 16S rRNA gene fragments were amplified with primer pairs of L3975:
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5-CGC CTG TTT ACC AAA AAC AT-3' and H4551: 5-CCG GTC TGA ACT CAG ATC ACG T-3"
Corresponding sequences of 37 species of Rana were downloaded from GenBank (Table 1) and R. luteiventris
and R. muscosa were selected as outgroups. DNA sequences were aligned and trimmed by Clustal W and the
nucleotide substitution model GTR + I + G was selected based on the Bayesian information criterion (BIC) in
MEGA 11. RaxmIGUI 2.0 and MrBayes 3.2.4 were used to build maximum likelihood (ML) and Bayesian
inference (BI) phylogenetic trees, respectively. The uncorrected genetic distances within Rana were calculated
via MEGA 11. The measurements of 23 morphological indicators were shown in Table 2, which indicated that
snout-vent length of the collected specimens ranged from 59.74 to 63.04 mm; the head length was longer than
the head width, and the snout was blunt pointed, obviously extending beyond the lower lip; the lengths of
lower arm and hand were less than half of the body length; the hindlimbs were long, and the tibial tarsal joint
extended anteriorly beyond the snout. The characteristics of skin and coloration: dorsal skin smooth, with
scattered brown maculations in females; ventral skin smooth, light yellow, throat with scattered red punctate
speckles and the posterior femur and its ventral surface with flat tubercles; dorsal and lateral surface
olive-yellow in breeding males and reddish brown in breeding females; the dorsal skin on both hindlimbs with
9 or 10 neat and narrow black-brown horizontal stripes, without male lines (Figs. 1, 2). The morphological
characteristics are consistent with the diagnosis characteristics of R. hanluica. Additionally, our specimens are
larger than the topotype and those collected from other localities (Table 3). The new sequences of our
specimens were deposited in GenBank with the accession number PQ608565 - PQ608568. The BI and ML
phylogenetic trees based on 16S rRNA gene fragments had identical topologies, which showed that our
specimens and R. hanluica from Guangxi, Chongqing, and Hunan formed a monophyletic clade with the
posterior probability of 0.99 and bootstrap support value of 100% (Fig. 3). The uncorrected p-distances among
them were zero, which were much smaller than the minimum genetic distance (2.20%) between these samples
and other Rana species. Based on the comprehensive comparisons of morphology and phylogenetics, the
collected specimens were identified as R. hanluica, a newly record species of amphibian in Fujian Province.
This discovery further enriches the geographical distribution information of R. hanluica and the diversity of
amphibians in Fujian Province.
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HEAE 1L [ X % B AR EORAP X AL T4 8 P
i, bl A AR ERESHPYX =5
AE T, R LK B0 2 TR U
W EAREAL, BT RIS MEdE g T
MR, IRBRIRIE, WERI, HRRE
TR EIE 93.5%. B AESHERE TN
FERBHEY T OBEE 1993). ITHERK,
HEAE L 2K 2 B SRORAP X N AR Gk R IHT R R AT
/N (Hynobius bambusicolus) (Wang et al.
2023 ) AR A 50 AT SRR TR £ R

( Gracixalus guangdongensis ) ( T #Y 5k 55

2024) SERAENY), R ILARZ Y %
FEPE AT T AT R — ..

HEFEMM: (Rana hanluica) FJgTILREH
(Anura) 8} (Ranidae) )&, NEEFRFH
B, EFESATERKIL U I el i, iZ%F
FR) A 2 b A L e 48 A M SRR BH B L (O
BRERSE 2007) 0 LR, FEEHAEILIEF =1l (B
TEESE 2008) ) FE )Ll (Yuan et al. 2016)
TN A (BRFESE 2017) T EF M (4
545 2017) DLACERPEFH (AREHESE 2018) &5
ARk R I . EHBTNIE, EEEINE K



6 31 DT MR e R DL IE 22 R ©929 -

JEARIE (R. longicrus) FIECFAREE (R. wuyiensis)
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(1 HE 3 1), LIRAFHIELLE S 16S IRNA JF
IorHT, % NFE R, AR R B
IIATHIC TR . AHIF SR T A 7 FE R A 1)
TEASFFEA 750, opp i B o A A AR
BTG T S E TR

1 MREFE

1.1 BERESHEE

4 SAREERA (1 HE 3 M) T 2024 4F 10
H 15 HR ABREAELE K% AR R
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[E TR 5AEEF A S 57y L)
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Table 1 Voucher number, locality, and GenBank accession number of specimens used in this study
16S rRNA £[H 751 5
YIFh Species P75 Voucher number KA Locality GenBank accession
number
ENGIFIWEFN CEE2024-Anura-Bo-001 - HEE A PQ608565 -
Samples from this study CEE2024-Anura-Bo-004 Longyan, Fujian, China PQ608568
KIZ GX07112915 sRE )LD Mt. Mao’er, Guangxi, China ~ KX269191
I ) LPSYY2014091704 FEFEPEEH Youyang, Chongging, China MG461221
FEFEMIE Rana hanluica . . .
SYNU07100490 [ W51 B XU Shuangpai, Hunan, China HQ228158
SYNU07100427 r [ 751 B XU Shuangpai, Hunan, China KF204638
KB bR R longicrus NMNS15022 [ 45 1 5 Miaoli, Taiwan, China KX269189
PRI R. culaiensis KIZSD080501 o E L AR08k Mt. Culai, Shandong, China ~ KX269190
H IR R, zhenhaiensis KIZ 0803271 rf [E W48 Zhenhai, Zhejiang, China KX269218
KA #ReE R, dabieshanensis AHU 2016R001 ' [ 240 1Ll Huoshan, Anhui, China MF172963
LU ILARIEE R. jiulingensis SYS a005519 ' [EYL 76 & 11 Mt. Guanshan, Jiangxi, China MT408985
A5t Rl R. chaochiaoensis SCUMO0405170CJ A1 [E U )I|FE 5 Zhaojue, Sichuan, China KX269192
H Ak R. japonica KIZ-YPX11775 H 7T Chiba, Japan KX269220
W 420k R. zhengi SCUM 0405190CJ o [ Y 1| M Hongya, Sichuan, China KX269206
IR R wuyiensis CIB WY20201106016 wh [E 452 51> Nanping, Fujian, China MZ337980
I RMREE R, kukunoris KIZ CJ06102001 rf [H 354 35 A1 Gonghe, Qinghai, China KX269185
T E BRI R chensinensis KIZ RDO5SHXO01 rf E Bk £ £ Huxian, Shaanxi, China KX269186
ARALMKIEE R, dybowskii MSUZP-IVM-1d %2 WrisifF i §8 X Primorye, Russia KX269188
W% [ R sauteri SCUM 0405175CJ i [ £ 74 b Kaohsiung, Taiwan, China KX269204
BBE M R, coreana MMS 223 4 South Korea KX269202
{8 RHEAEE R. jiemuxiensis KIZ HUN0708013 F [E] 7 f% RHZ Jiemuxi, Hunan, China KX269221
Uk JEMRIE R. omeimontis SCUM 0405196CJ FFEPD)IEHE Hongya, Sichuan, China KX269193
FiER#RIEE R. kobai KUHE: 32956 HAAEF K5 Amami, Japan AB685778
HEEARIE R, ulma OKW 135 TR Ek#E & Ryukyu Islands KX269215
Xt Dy 7RuE R tsushimensis NAP 04191 H A%t 5 Tsushima, Japan KX269181
B pRiE R wenoi KUHE48371 H A%t 5 Tsushima, Japan KX024885
M-k R. tagoi MSUZP-NPJP-R-08-69 H A 45 Kyoto, Japan KX269214
AEHEMRIE R, pirica MSUZP-NPFE-R-08-42 2 WA MR U4 Sakhalinskaya, Russia ~ KX269184
LEF - Wi bkl R. pyrenaica ZFMK 65447-65448 VUEE S T 48 5 Madrid, Spain AY147950
FEINREMEE R, macrocnemis MSUZP-LFM-12 R WA HH i H Daghestan, Russia KX269194
SEORYTAKYEE R amurensis MSUZP-SLK-RUS49 RP WA % Tomskaya, Russia KX269203
¥4t R, arvalis MSUZP-SLK-MKR21 % W 2 %2 47 Mordovia, Russia KX269197
P TFUE R sakuraii KIZJP080104 HA A5 Kyoto, Japan KX269205
BRIREEE R. temporaria ZMMU A-4288-1 ?Ziiisiﬂ:ﬁﬁffhﬂmig e KX269196
AR FEE R. iberica ZMMU A-4292-1 IR méjﬁ iL KX269195
Valongo environs, Porto, Portugal
4k R dalmatina MSUZP-NPUA-R-21-1 SRR AR H,jzﬂ’n%'z KX269198
Uzhgorod, Zakarpatska, Ukraine
TR R. asiatica KIZ-XJ0251 r' [ %738 Xinjiang, China KX269200
TS R. latastei Veith 2003 B ARFIKIAE T Campagna, Italy AY147946
AR R. graeca ZMMU A-4293-1 m%*ﬂ E AL KX269199
Niksic environs, Montenegro
FHHUE R sangzhiensis CIB $72012062102 ;‘jﬂ zﬁj&‘oﬂfnﬁ in. Hunan, China MZ338007
e VA R, johnsi IEBR.A 4849 R E IR Cao Bang, Vietnam MZ338020
FEAZ#RIEE R, huanrensis MMS 231 u5 [H South Korea KX269183
FMELL L BE S0 R, luteiventris ~ MVZ 225749 3 [ 4 A5 Washington, USA KX269213
HR L R muscosa MVZ 149006 3 [H A8 R T California, USA AY779195
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B 1 EEEEEEEENERS (CEE2024-Anura-Bo-002)
Fig. 1 Morphology of male Rana hanluica (CEE2024-Anura-Bo-002) from Longyan, Fujian

a. MR b W c. QWi d. oRHRES; e TEOMEND: £ 2 ESHEIE.

a. Ventral view; b. Dorsal view; c. Lateral view; d. View of eye; e. Ventral view of hand; f. Ventral view of foot.
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K2 WEREWALEENRENERE (A mm)

Table 2 Measurements of Rana hanluica specimens from Meihua Mountain, Longyan, Fujian (Unit: mm)

UZSE LA
Morphological indexes

CEE2024-Anura-Bo-001 (9)

FrA%i 5 Specimen number

CEE2024-Anura-Bo-002 (4)  CEE2024-Anura-Bo-003 (9)

IR4% Diameter of eye 6.69
ZB1F5 K First finger length 4.40
25— F5K Second finger length 5.15
# =48+ Third finger length 8.39
#VU$EK Fourth finger length 7.02
/£ Foot length 37.49
3k Head length 22.56
3k %% Head width 21.02
J& B Hindlimb length 128.75
)& Snout length 9.58
& 8] Internasal space 4.00
HR[F]#E Interorbital space 4.75
HIE 2 F1 Length of lower arm and hand 25.85
HiIH % Diameter of lower arm 5.08
R &4 Nasal-eye distance 4.36
FK Hand length 15.09
kA& Snout-vent length 63.04
F 1% Diameter of tympanum 5.18
FiHR4% Tympanum-eye distance 1.35
#f /£ Length of foot and tarsus 57.46
KBEK: Thigh length 37.67
B Tibia length 42.90

%8 7& Maximal tibia width 7.67

7.19 5.86
3.63 5.26
475 529
8.05 925
6.94 7.14

39.93 35.64
20.62 22.63
20.71 22.16

124.26 123.16
3.83 9.81
4.16 4.10
433 4.42

27.68 27.60
7.40 5.03
3.79 4.62

15.06 15.59

59.74 62.98
4.04 4.69
1.38 1.63

57.24 54.81

38.86 40.04

4185 43.49
8.40 8.51

MBS oK, HEMEPR A FE R BRI T R SR 4%
th, S AN T, MR AR M
TR ZIAR (B, OS5 R it .

B RAE: HEME (AR A4S CEE2024-
Anura-Bo-002) IR 4 4], H—i5zmin
fa77 BRI ISR N, ENAE; 548
RIS E KA RIE, WEREHRZ, W
FHEAAIE (B 1e); R mAK, H %A H
kL, oA R AR, oHErEZ.

gr b, RIRRERIMRATESRE S FE A
IR AR AT S B FRIE. (ULBRERSE 2007)
FEAMFT

2.2 AR

W A TR AR AR 5 5= b € 3
AR AS PRIk E2% 2007) TEARHAEREAT HL i (%
3), miEkwEkEKZ, RKSLEKZ
o, R K S ik K2 b kT a s ik
KELhKZ TR, MkERz s BEEh
B RFRKE KL KT RS, M~
=N KTEE, B—MINFE#E. B
T HAD D AT H I FETEAREE, A FARAS () (A HY
KT BMARA (BREZESE 2017, FirE Gk
BRERSE 2007) KT (4545 2017) kR4
RIME, HERKS kMK K.
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5 mm

B2 WEEEMEERKEHES (CEE2024-Anura-Bo-003)
Fig.2 Morphology of female Rana hanluica (CEE2024-Anura-Bo-003) from Longyan, Fujian

a. T b. Hi: o MUIH: d wERES: e THRMEM: f RHCIEIN.

a. Ventral view; b. Dorsal view; c. Lateral view; d. View of eye; e. Ventral view of hand; f. Ventral view of foot.

K3 EENEER. WL, B EEMNFRESUESE

Table 3 Morphometric measurements of Rana hanluica in Fujian, Zhejiang, Hunan, and Guizhou

Ha 7 Fujian /&'JT&E #1F Hunan /1 Guizhou
GASRE . Zhejiang , 5 7

Morphological taits AHFFE This study L 2017 TRIRERSE 2007 Mk 5 2017

134 Q@ (n=2) 134 3 (n=16) 9 (n=8) 14 19
SkARK: Snout-vent length (mm) 5974  63.04 6298 60.00 5574+371 6438+527 4406  49.06
3kK: Head length (mm) 20.62  22.56  22.63 22.90 20.02+1.13  2236+1.70 15.64 18.08
53 &K 2 HE Ratio to snout-vent length (%) 34.51 3579 3593 38.20 35.94 34.74 35.50 36.85
3L 9% Head width (mm) 2071 21.02 2216 20.99 1807+0.74 1975115 13.83 14.57
53K 2 H Ratio to snout-vent length (%) 34.66 3334  35.19 34.90 3243 30.68 31.39 29.70
Ei ? gﬁlziﬁwer arm and hand (mm) 2768 2585  27.60 25.90 2419+158 27.68+224 2310 2648
53 &K 2 HE Ratio to snout-vent length (%) 4633 41.01  43.82 43.10 43.43 42.99 52.43 53.97
2K Tibia length (mm) 41.85 4290 4349 37.40 3595+£251  41.58+3.03 2852  30.65
53k A 2 HE Ratio to snout-vent length (%) 70.05  68.05  69.05 62.40 64.50 64.58 64.73 62.47
J7 i & Hindlimb length (mm) 12426 12875 123.16 / 108.17+8.92 125.18+896 82.62  83.81
5 Ik 2 . Ratio to snout-vent length (%) 208.00 20424  195.55 / 194.17 194.44 187.52  170.83
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23 RERBEWNABEEER PRSI — L, ARFFCREEN 4 FAREERE A

ZFFttE, ATREKE DTN 168 FHISFEBEMRER N, &R A
RNA R A BUFFIKE N 503 bp. FET 165 0.99, HEXIFERN 100% (K 3). i, A&
tRNA JE R Fr Bt g i DU b R B AR IRFTRFEAR Z A], DA HA FE G R AR 2

i

(i

R. hanluica
y KX269189

%

s KX269218

v KX269190
nsis KX269186

69191

TiBkbit: R kobai AB685778
AR R, ulma KX269215

e I——
i e
M R, macrocnemis KX269194

PRHEFIBE R. iberica KX269195

MG461221
PQ608567
HQ228158
PQ608565
KF204638
PQ608566
PQ608568

AU R, dybowskii KX269188

vis KX269192

KLk R, dabieshanensis MF172963
SEIE M R, coreana KX269202

MUY R amurensis KX269203
FIEIHER latasteAY 147946

ina KX269198

0.99/100
FEAARIE R, huanrensis KX26918

AR R. o

FE8E: R. dal)

MM R, graeca KX269199

R P A R, johnsi MZ338020

L iUkt R, wuyiensis MZ337980

PR R wenoi KX024885

0.92/-
A [ R, sauteri KX269204

HRELLIE R nuscosa AY779195
FHME L IRE S R, Iuteiventris KX269213

FRE MR R. asiatica KX269200

BRI R. temporaria KX269196

0.99/96

0.99/69

P Tk R, sakuraii KX269205

Y

[T R tagoi KX269214

0.68/53

0.99/66

0.99/100
0.80/-

0.99/90
HHEFEE R, arvalis KX269197

0.99/68
FERbReEE R pyrendica AY 147950

0.98/67

0.87/-
0.68/-

0.99/90
0.02

B3 ETF 16S rRNA 503 bp [FFIMEKIEE (Rana) WIFHHI U RE R ER

Fig. 3 Bayesian inference tree of Rana species based on 503 bp 16S rRNA gene sequences
53 3 1 BB 2R DU 5 SRR S8/ B R AR L A GBI 0.5/50% I IR o AR 2% IR B R . FARFRAL I A AT AR
LR A
The numbers on each node represent the Bayesian posterior probabilities/ML bootstrap percentages (values > 0.5/50% are retained). Scale bar

represents 2% nucleotide substitution rate. Samples collected in this study are marked in red.
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(8] ) AR IE IR AL BE B3N 0. B J8 HoAh A Fh
AR AR EE (R, culaiensis )« B EE (R
zhenhaiensis) FUKJEMEE (R. omeimontis) 5
AR RFEARPEALFE B BN, ¥ 2.20%.
CZAEWBFHEM RS RGBTSR, &
UCRAE T Wi s B R FE A FE B bR

3 ASHR

AR IRFE FE AR AR AR A AL TAE i e
7 BB EMEAE L B AR ORIP X R 1 200 m A2
MR R . R I TR =
VU5 2ERE M) 7d Ja, FEFEMEE IEFEH ZHH
5 2 A 3 SR B A B 8 AR E b kR
(Duttaphrynus melanostictus) »
4 THg

ARUCK B AR A (1 FE B MRIEEAR AR T A
TE SRR AR TEEREESE 2007) A —3L,
ERSMEME FAAESREER. SNSRI
FEFAMBEARLL (BRGEESE 2017), AUCRER)
FEARTIECR, HIERK S kK2 K.
AP R IFEAR TR T NI < T < TV <11,
5 (hEZME) (REE 2009 Fid#k %€
TR K P A <1<V <A . ZEEE
IR RGE B AR R LS R, AT RE
J2 DR A ASHIE TR0 B (& T A B, 1 LA T
W, i R B bR AR (PLEREREE 2007) FAMTT
A (EAR%5 2017) IR Hlbr A K .

HWr&E (2021) R (MaxEnt) 4
LA T FE BRI B S B AR IR X, &
BRI YATAEZAET, A RIHE T2
o PRI () VB T 0 R AR R IX, T A G e R U
JBFRIEE X BANEA X . PLIRAEAR 2 P R 3
(IR [ SR AR AR X R I SE 8 R AEE 11 40
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