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Abstract: [Objectives] Paracanthocobitis belongs to Nemacheilidae (Cypriniformes). It is widely distributed
from the Indus River basin in Pakistan to the Mekong River basin in Cambodia and Laos. Only one species P.
botia, was recorded in China. During July 2022, some loach specimens were collected from Yingjiang County,
Dehong Dai and Jingpo Autonomous Prefecture, Yunnan Province. Based on morphological and molecular
evidence, they were conspecific with P. mandalayensis, which is a new species record to China. [M ethods] In
this study, the collected specimens were identified and morphological characteristics were described with
reference to research literatures of Paracanthocobitis. Metric traits and vertebrae numbers were measured and
counted by electronic vernier calipers and X-ray photography instrument, respectively. Based on COI gene
fragments, bayesian inference tree was constructed by Phylosuite 1.2.2 and the genetic distance between
individuals of Paracanthocobitis was estimated by p-distance in MEGA X. All new sequences in this study
have been uploaded to NCBI GenBank, and other sequences were obtained from NCBI GenBank database
(Table 1). [Results] In this paper, our material of P. mandalayensis is fully described, morphological photos
(Fig. 1), morphological (Table 2) and molecular (Appendix 1) data for identification are also provided. The
main features of P. mandalayensis are papillated pad with median notch on each side of lower lip; a
conspicuous black spot (ocellus) close to upper extremity of caudal-fin base; presence of suborbital groove in
males; complete lateral line; presence of axillary pelvic lobe; 10% branched dorsal-fin rays; 4 - 8 dark bands
on caudal fin. The maximum genetic distance between the collected specimens and individuals of P.
mandalayensis in Myanmar is 0.012, while the genetic distances with other species of Paracanthocobitis are
0.129 - 0.189. Therefore, based on morphological and molecular evidences, the specimens in this study are
identified as P. mandalayensis. In addition, the minimum genetic distance between the collected specimens
and individuals of P. mandalayensis in Thailand is 0.118. There may be cryptic species in P. mandalayensis
based on phylogenetic tree (Fig. 2) and disjunction distribution, which also raised questions about the
occurrence of P. botia in China. [Conclusion] This study provides a scientific basis for the investigation and
conservation of fish resources in Gaoligong Mountain area, as well as new data for the identification of
species of genus Paracanthocobitisin Southeast Asia.
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Tablel Samplesand GenBank accession numbersfor sequence used in this study
GenBank &35
PpFl Taxon F5A 5 Voucher ID KAEM Localities GenBank accession  JKJi Source
number
AW FEREA KIZ 2022000009 o E = MR A OP723465 NS
Specimen of this study KIZ 2022000012 Yingjiang County, Yunnan, China OP723466 This study
KIZ 2022000015 OP723467
2 TR AR SEABRI-SS 20181453 4fj fa] 545 5 PR 18 =2 1) OP723468
Paracanthocobitis Indawgyi Lake, Kachin State, Myanmar
mandalayensis SEABRI-SS 20192422 OP723469
SEABRI-SS 20192437 OP723470
7 ) L UF 181110-011-0273  Z2[EF4 ¥ Lampang, Thailand MF289055 Singer et al.
i 2017
P. mandalayensis UF 181110-011-0271 MF289056
R A E ) TR NRM 67004 EIEDAT DN MK572429  Rahman et al.
P. abutwebi Chittagong Division, Bangladesh 2019
] 582 SR A ) et NMHS FES41 U E X CEIEEDy “B & R IE R ) MK480382  Kundu et al.
P. adelaideae Southern Tibet, China (Pseudo “Arunachal 2019
Pradesh”, India) (28°1124" N, 95°33'00" E)
SeEI B P. aurea WILD-14-PIS-115 ENREAN/R %% Kolkata, India KT005602 GenBank
VW RIBREHK P. botia NBFGR AP8068A ElV B B 5% 4 515 Assam Pradesh, India FJ459449 Lakra et al.
2016
KARE 5 P. epimekes SEABRI-CXY 20190070 4 i) {##ki% {44 Tanintharyi, Myanmar OP723471 KR
ARSLEI RS P linypha SEABRI-SS 20192438 i % ¢k HE PRt 88 OP723472  TMSSWY
Indawgyi Lake, Kachin State, Myanmar
F BRI P. mackenziei DU 6221 F INBLE ]2 b X MK572438  Rahman et al.
Mymensingh Division, Bangladesh 2019
T ShE| i P. maekhlongensis UF 182864 Z2 [ H 0 AR B MF289059  Singer et al.
Kanchanaburi, Thailand 2017
OB B d# P. mooreh KF 150 ElEERLR 15 3% /K 5 Kolhapur, India KX946753  Patil etal. 2018
M FI kG P nigrolineata  NIFI 5080 Z2 1 H 0 BRBC R MF289063  Singer et al.
Kanchanaburi Province, Thailand 2017
35 R WEEH P phuketensis UF 230651 Z&[E % NF Chumphon Province, Thailand MF289061
252 B AH P pictilis SEABRI-SS 20190213 4 {##kik {44 Tanintharyi, Myanmar OP723473 KR
_ , This st
4T &R B P. rubidipinnis  SEABRI-CXY 20170083 4 ff 52 ¥ 17 Sagaing City, Myanmar OP723474 is study
B4 BBk P, zonalternans  SEABRI-CXY 20190941 44 52 46 11 B ith OP723475
Myawaddy, Kayin State, Myanmar
M7 B P. zonalternans  UF 188198 Z&[H Sk LI Tak Province, Thailand MF289072  Singer et al.
2017
I R4t Nemacheilus masyae UF 176446 Z= [ H BB R Kanchanaburi, Thailand MF289074
AU Schistura fasciolata THB 0706004 *[E China IN177233 Liu et al. 2012

botia Kottelat 1990: 29-31 (4 2 f & F1 %
% ) ; Acanthocobitis mandalayensis Kottelat
2012a: 50 C4fif) e PRI AR SIS APR TE 31D
Paracanthocobitis mandalayensis Singer et al.
2015: 392-394 (4 ) HH& PLIR LIR854 7]
TR, AR JE R SR I RCERD
SKIEETE, SRBCHM:; sz 2

WG R AT B ey, AN L — 2
(B 1a ~ d); I Ja S ALK, ATefL 2
IR BEA3~5 GHEW N4 TAR, 5T
JERE; T S ER o X B K IR 4
Hy, AR, HApEE v B E ) B
(K 1e); HINAL, FEREIVE: LTREUYF
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JUERHS IR % MEERBIRMIE T, " %0, 7; BB 55 REEAR R EMAILATT],
AT SE ML S LR (B 1f~ g)s M2k 58 4 Fpih; g7, TR, ARimpil, 75
PRAGARAN A S i, WEBRATARIUAR FOTII®E R oSk 8+ 8. HHMEE B 4+30 (n=11).

K1 XEzmEEL2ESE BT

Fig. 1 Paracanthocobitis mandalayensis from Yingjiang County, Yunnan

K 7444 mm, MEPE, 2R o e NUBMIEIHIR (BRAS KIZ 2022000011, 4K 42.59 mm, HEPE) o £ MEMESKEIITEIR (bR S KIZ
2022000015, A 82.67 mm) ; g. HEMESKEMITIE (Fisk387R0E RV, A4S KIZ 2022000017, 44 80.96 mm)

a - c. Lateral, dorsal, ventral views of specimen (specimen No. KIZ 2022000008, standard length 72.25 mm, female); d. Living view (specimen
No. KIZ 2022000018, standard length 74.44 mm, female, photo by LI Bo); e. Ventral view of mouth and lip (specimen No. KIZ 2022000011,
standard length 42.59 mm, female); f. Lateral view of female head (specimen No. KIZ 2022000015, standard length 82.67 mm); g. Lateral view of
male head (arrow indicates suborbital groove, specimen No. KIZ 2022000017, standard length 80.96 mm).
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Table2 Morphometric datafor Paracanthocobitis B4 e 5T, B ER iR T

mandalayensisin Yingjiang County, Yunnan T2 B 8 1 9 MeAb I (1 AR6 B B 5
P+ b EAREEEYL Ik Fy B 8 5 9 MO R KR
EMentSD RN, R TR B T

JuHl Range

)t T R TSR 4 S R
4K Total length 117.5~122.5 1202+1.3 BRI P4 R REIRIRGE, BER 4 ~ 8
73k K Head length (dorsal) ~ 20.0~25.7  22.5+1.7 % GEFN 7) IERES JtERERE,
T % K Head length (lateral) ~ 20.1~31.5  24.0+3.3 EW, HEME (n=2) JFEEEERIE, BRI A .
TR EE Predorsal length 444~499  468+1.6 2.2 COl FFA4Hr
HE#ERT PR Prepelvic length 49.0 ~ 56.2 51.6+2.0 ARFFIRE T R A h E 2T B 3 25k
R AEHT R Preanal length 77.4 ~84.0 80.5+2.1 8 A T/ ) 4 4 X () B kA e COI 35
AT THTEE Preanus length 72.0 ~77.0 744+1.6

AF%) (GenBank &35 W& 1), T AT
7 31 e 2 DRV B T 30 B A i L R 4

fi & 7 B Prepectoral length 200~324  243+34

AR #0631 Head depth at eyes 9.1~13.2 10.1£1.1

#1153k 1% Head depth at nape 11.9~18.3 145£1.7 KEM IR, KEABILEE 3 5 &R b A

S7LAbSL T Head width atnares  7.5~12.9 9.5+ 1.3 55K B 4 ) 1) 2 8 80 8 R o A SR A v B SRR

% Kk % Maximum head width  12.9 ~18.3 154+1.5 M—3 (K 2), {H5 GenBank ¥ HZEEH

TN 150-20 182420 X i) B G R BRER T A5 R . COL 21K 7 51

L AR M TR 113~163 13.8+1.6 K2P BEAERAEERE R (B 1D BaR, R

Body widh st dorsl-in orgi FRIT B0 3 5 RS bk 2 B

B o0 e BEBSH 0, 540 X 1) S A AR A 2

JEAiR Depth of caudal peduncle 9.9~ 14.6  12.0+1.2 [) e R EAE BE B A 0.012, {H -5 2 [ Hl [X 1) 2 1l

JERK Length of caudal peduncle 11.1~17.0  13.9+1.6 B R 2 (8] B /N AR IR S N 0.118, T 5

o Snout lengh 70-125 100415 B 0 3 At 40 638 B 0,129 ~

Z:wiy diam:efl " 2? - ZZ ;‘j * gz 0.189. [RILHEF AR TEH, AR

R[A]EH Interorbital widt 1 ~9. S5+0. JSURRN ) —

45K Length of dorsal fin 260~333  29.5+23 ARSI Sy BAG B RS

RiEK Length of anal fin 136~192  168+2.1 3 ﬁ‘i@

gt Length of pelvic fin 11.1~18.1 153£22

a6 K Length of pectoral fin 161 ~243  20.0+2.7 W Bl W& (P botia, [H AR ¥ B AR
513k K H 43 Lt Percentage of dorsal head length (%) Acanthocobitis mandalayensis) RN il

WK Snout length 35.1~487 44142 filt, £ Kottelat (2012b) Al Singer 2 (2015)

i/ Eye diameter 182~256  21.7+2.1 MG AR SR, R IR R AR TE £

HR [A] #F Interorbital width 30.4 ~36.1 334426 /EL% %% E,(J ‘r% % , )\}\ EF' jZIJ ﬁj\ Hj Bﬂ Zﬁﬁ EE EIJ ﬂiﬁ w

AR #0531 Head depth at eyes 409~51.3 44.7£29
#i1Y Sk 7 Head depth at nape 59.1~71.1 643 +£3.4
B LAk % Head width at nares  36.5 ~ 50.3 423+42

( P.abutwebi ) . [ {8 3¢ 48 F| B 6 (P
adelaideae). ZHSEBER (P. linypha) 54 Fh
A2 [R] LE s ARk i R 11 2 152 5 I, i

SR EEE GERDGHREIFRAD; kT B REIBE (P mooreh) F1 & £ Bl m&I Wi it
FAT BABE R, IR 2 3K BT BE p 320 T R 6 5 (P. mandalayensis) %5. JE5E )5, ¥R
MNTS 8 [ AN A 0 0 T AR e, IR s S 3 AT TE B 1 A i B KR ] i (Singer
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FJ459449 YD Rk Paracanthocobitis botia
KT005602 SEEIBksk P. aurea
MK572438 55 RI BB P. mackenziei
KX946753 BB RIS P. mooreh
MK480382 [ fEEfEF| BEEHK P. adelaideae
OPT23465% |  thim 2

OP723466* s

OP723467* Yunnan, China

OP723469 &R HkEK P. mandalayensis
OP723470 S:f5EhEIwkEK P. mandalayensis
OP723468 S &R kEk P. mandalayensis

i)

yanmar

0.99

OP723472 LRI P. linypha
MF289055 SfE#BBHK P. mandalayensis ZE
|:MF289056 SEFEENRIBEK P. mandalayensis | Thailand

1 MF289059 BBk P. maekhlongensis
OP723473 G5 KRB P. pictilis
OP723474 LI #ERIBESK P. rubidipinnis
MF289061 &2 Bkt P. phuketensis

1 MF289063 BL Rk P. nigrolineata
0.83 1 MF289072 BEL Rtk P. zonalternans
.93 OP723475 HESL RISk P. zonalternans

OP723471 KAKRI K P. epimekes

MK572429 [ A5 ECRIBREK P. abutwebi
IN177233 KBS RG 8 Schistura fasciolata
MF289074 I, (G458 Nemacheilus masyae

B2 FET COI EEF 75 H K] R R 55 204 I 17

Fig. 2 Bayesian inferencetree of several speciesin Paracanthocobitis based on COI gene sequences

B SFRCHIRIRE RN AR AT IR B SRR, AR E R IR 1o WM BUE R VU R s b RO DU R SO

The individuals marked with the asterisk are the specimens of Paracanthocobitis collected from Yunnan in this study, and the information of other

species sequences was shown in Table 1. The values at the node represent BI posterior probabilities; the scale is the branch length of BI tree.
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VR (Singer et al. 2015), [FIRHHER E 2L
oL B BT X AR 2 R RN T A

B R o AR AR A A e A LA
ZITEF AR AR IR R B o R R B
ST FC TSR BT T AL EREE KA AR
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