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A New Species of the Genus Scutiger from Eastern Qinling Mountains
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Abstract: [Objectives] In May 2020, 9 specimens of the genus Scutiger were collected from the Yuhuangding
Forest Centre in Baiyun Mountain National Forest Park, Song County, Luoyang City, China. These specimens
differ significantly from other species of the Scutiger genus in terms of morphological characteristics.
Morphological and molecular biology studies confirmed that the specimens collected from Baiyun Mountain
as a new species. [Methods] Detailed morphological characteristics of the 9 collected specimens were
measured and compared with related species of the genus Scutiger. Maximum likelihood tree and Bayesian
tree were jointly constructed based on mitochondrial COI and Cyt b genes. The Kimura two-parameter model

of MEGA7.0 was used to calculate the genetic distance between some species of the genus Scutiger based on
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COI gene fragments. [Results] The species distinguished from the congeners by a combination of the
following characteristics (Table 1): 1) moderate body size, snout-vent length 45.7 - 50.2 mm in males, and
48.9 - 51.5 mm in females; 2) head width slightly larger than head length, tympanum indistinct; 3) The length
of lower arm and hand are slightly more than half the length of the body size, hindlimb relatively short; 4)
dorsal surface rough, with warts; 5) no web between fingers, rudimentary web between toes; 6) two pairs of
pectoral glands, lateral slightly smaller than medial; 7) back has 4 lines of intermittent longitudinal skin folds;
8) multiple nearly round glands around the anus. The phylogenetic tree showed that the Baiyun Mountain
population was a monophyletic population with high support rates (Fig. 1, BP/PP = 95/1.00). The genetic
distance between the Baiyun Mountain population and the S ningshanensis is 3.6% to 5.1%, which was
greater than the minimum genetic distance between species within the genus (S boulengeri and S. mammatus,
2.1%). The genetic distance between the Baiyun Mountain population and other species within the genus was
greater than 10% (Appendix 1). [Conclusion] Morphological features and phylogenetic analysis supported the
collection of odontoid toad specimens from Baiyun Mountain in Luoyang as a new species named Scutiger
feiliangi Zhou, Guan and Shi, $p. nov.. S feiliangi is the species with the eastmost distribution range in the
genus Scutiger. Similar to S ningshanensis and S chintingensis, it has a narrow distribution area and a small

population. It is recommended that the S feiliangi be evaluated as Vulnerable (VU) on the IUCN Red List of

Threatened Species and that its systematic and comprehensive protection be strengthened.

Key words: Scutiger feiliangi sp. nov.; Systematics; Taxonomy; Species diversity
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Guan and Shi, sp. nov. 2023
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Fig. 1 Phylogenetic treefor Scutiger constructed based on COIl and Cyt b gene sequences (1 653 bp)

RGN R R RN B A (BP) /UM R (PP) , 0.04 A4 3CKEE.
Node labels on the tree show the Bootstrap support (BP) / Bayesian posterior support (PP), 0.04 is the length of the branch.
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HSCAFR, BERBOUEYIF AL, TRERIA T 111°50°01" E, ¥4k 1 882 m), {RAFTILRHA
FE N E SO S FARAR A . FsIEAE REEAEMRIARAR SR AE (B 2),
(OES/ErS = BCRiARAS: CIB 119631, MEVERUA, HIk:

ERARAS: SYAU BAA000040, PRk, RIURON, REMSERIER, (R4FTHEE
20204E 5 H 1 HE R T M AT S & B R A2 9 0F 50 B WA € 47 3 420 b A T
Hz lf kil £ 2106k (33°38'37" N, (K 3.

B2 HEGRIEREM: FH SYAU BAA000040 (JAI18#)
Fig.2 Holotype of male Scutiger feiliangi sp. nov. SYAU BAA000040 (Photo by ZHOU Sheng-Bo)

a. WM b, JEEAM; c. MW, d. Fi&MH; e FEMM; £ £%F. a. Back view; b. Belly view; c. Side view; d. Back hand; e. Palm; f. Foot.

B3 HRIEREMEIE CIB 119631 (FXEHD
Fig. 3 Allotype of female Scutiger feiliangi sp. nov. CIB 119631 (Photo by ZHOU Sheng-Bo)

a. WM b, JEEAM; c. MW, d. Fi&MH; e FEMM; £ £%F. a. Back view; b. Belly view; c. Side view; d. Back hand; e. Palm; f. Foot.
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BB B, mAMRH, W ZEE T
WikE . HRJE . B, ERREGAN BN AR B

(B EE S FHRES 98 HEFLAm; SRR, L FLETERL, PERL TN A B U . ATE
K1 HREEREREERE (BA: mm)
Tablel Measurement of adults Scutiger feiliangi sp. nov. (Unit: mm)
1E4% Holotype  Hit#% Allotype H|15% Paratype
SYAU CIB 102 SYAU SYAU SYAU CIB 10z SYAU
BAA000040 119631 002386 BAA000041 BAA000042 BAAO00043 119632 002387 BAA000066
ik Male M Female #ff Male  /f Male i Male i Male /i Male Hff Female M Female
4% Snout-vent length, SVL 48.0 515 45.7 50.2 47.7 47.6 48.7 489 49.6
3K Head length, HL 17.1 14.7 13.6 17.6 16.4 16.5 149 158 14.9
358 Head width, HW 18.0 17.5 153 20.0 17.9 18.0 174 171 17.5
Wi Snout length, SL 6.8 6.2 58 6.8 6.7 6.6 6.6 6.2 6.4
B[] ¥ Internasal space, INS 3.7 4.0 33 3.9 3.5 3.4 4.0 4.0 4.1
AR [AIEE Interorbital space, 10S 38 4.4 36 4.7 3.7 3.7 4.7 43 45
fE4% Diameter of eye, ED 58 5.2 55 5.7 5.7 5.8 54 5.1 53
AR E Upper eyelid width, UEW 43 4.6 4.6 45 44 42 43 45 42
A & F4 Length of lower
armoecd hand, LATL 26.4 25.5 21.8 27.2 26.0 25.9 256 253 26.0
Hi ¥ % Diameter of lower arm, 5.6 3.9 52 6.0 57 5.8 53 4.1 39
LAD
fii4-K: Leg length, LEL 73.1 73.1 69.9 75.0 72.0 71.6 729 703 724
J2 K Tibia length, TLTL 21.1 20.2 21.0 221 20.8 21.0 205 19.7 20.6
J& 55 Tibia width, TW 6.1 5.4 5.6 74 6.0 6.0 6.5 55 4.9
_ng{‘ Length of foot and tarsus, 34.1 335 320 375 29.9 31.8 330 332 340
JEK: Foot length, FL 212 23.0 19.9 26.4 19.8 20.9 24 234 23.7
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Fig.4 Ecological photo of Scutiger feiliangi sp. nov. (Photo by ZHOU Sheng-Bo)

a. HEYE SYAU BAA000042; b. MEPE CIB 119631; c. HEME SYAU BAA000040; d. #ixf; e. §P; f. #Rid.
a. Male SYAU BAA000042; b. Female CIB 11963 1; c. Male SYAU BAA000040; d. Amplexus; e. Eggs; f. Tadpole.
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HZETE =B 8%, SHE AR KR 5.5 °C,
pH 1 5.9, /K¥ENHEMERERZ, 5]
299 10 0 3, HZH™ 90 rMEE S5 IR
X o WS AMAEE TR A HAMELS, EAERXT
s 2 UL R AT UK . BRFL A, ZItE

TR KA (B4, RWEH B
O8> M. b AR VE TR 1 700 m RIIR IR
TR Z) 60 ~ 110 cm FI7KIE, 5 R K4
A AT AE — € (M EL R B R (B 6). 5
fs [7) 358 20 AT B A Zh 0 A b B MR (Rana

B 5 fEEURIERE SYAU BAAY003 (XM
Fig.5 Tadpoleof Scutiger feiliangi sp. nov. SYAU BAAY 003 (Photo by ZHOU Sheng-Bo)

a. W b, IEHEHW; c. MIEM; d. H#F; e £9. a. Back view; b. Belly view; c. Side view; d. Mouth; e. Foot.

K6 HRIERIEKES

Fig. 6 Theliving environment of Scutiger feiliangi sp. nov.

a. b, AR ¢ d WIS, a, b. Adult living environment; ¢, d. Tadpole living environment.
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Appendix 1 Thesequences used in this study

GenBank /7% GenBank accession numbers

PyFf Species FEAK L Localities
(ele)} Cytb
B 58 Scutiger feiliangi sp.nov. 1 EVAI G 1% PH Luoyang, Henan, China OR263444 OR257694
OR263445 OR257695
OR263446 OR257696
OR263447 OR257697
OR263448 OR257698
OR263449 OR257699
PHjE 15 2 S boulengeri vf [E 745 Tibet, China KY310870 KY310922
v [ 76 J# 337 5% Lhasa, Tibet, China KY310875 KY310927
£ T 988 S chintingensis *FEP9)1| Sichuan, China KY310878 KY310930
MR 9eHE S glandulatus o [E 79 )1/ 1 4% Ganzi, Sichuan, China KY310879 KY310931
E PO 1| B2 Kangding, Sichuan, China KY310882 KY310934
FIHY 145 2245 S, mammatus H & PY 1] Sichuan, China KY310884 KY310964
S nepalensis JEiF1/K Nepal KY310885 KY310936
KY310887 KY310938
S occidentalis ELJEH Pakistan KY310899 KY310954
B4t g S sikkimensis JEJH/R Nepal KY310902 KY310959
KY310903 KY310960
NELYI R S liupanensis b [E 7 & [ )5 Guyuan, Ningxia, China KC140483 JX533792
KC140479 JX533802
KC140491 JX533804
TR 5 S ningshanensis v [ Bk 74 7 B Ningshan, Shaanxi, China KF757427 KF757355
KF757428 KF757356
KF757433 KF757386
[P 14 ¢ S tuberculatus HH[E PU)1] Sichuan, China / FJ945493
1l 152845 S gongshanensis 1 [E = ® 57 1Ll Gongshan, Yunnan, China KU243062 /
JUIEY R S jiulongensis f [ U )11 H 74 Ganzi, Sichuan, China KU243066 /
M U5 S nyingchiensis o [ P AR 2 Nyingcehi, Tibet, China KU243056 /
FIPELT U5 S spinosus rF [E P AK 2 Nyingehi, Tibet, China KU243053 /
S8 Pelophylax mongolius rF [ 4 52 1l £ 3k Baotou, Inner Mongolia, China ON693471 ON703713

FE R E T A IR R R PR S .« RIRIEEE R 815 H Rz R i Lok ik A B N4 7 515

Species not distributed in China are not labeled with Chinese names. “/”. Means gene information is not obtained. The same sequence

number is the mitochondrial genome sequence number of the species.



