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Abstract: This study aimed to investigate the diversity and distribution of loaches of the genus Cobitis in the
Inner Mongolia Autonomous Region, China. Focusing on specimens tentatively identified as Cobitis choii
collected during field surveys, we sought to confirm their taxonomic status through integrated morphological
and molecular evidence, determine whether they represent a new regional record, and analyze their
distribution characteristics and resource status in the region. In July 2024, 16 Cobitis specimens were
collected from three rivers—Huihe River (3 specimens), Ursun River (4 specimens), and Bayan Wula Bridge
River (9 specimens)—in Hulun Buir City, Inner Mongolia, China. The species were identified through a
combination of morphological examination (15 morphometric characteristics) and molecular phylogenetic
analysis based on the mitochondrial COI gene. Morphological measurements followed standards from The
Loaches of China. Molecular methods included genomic DNA extraction, PCR amplification and sequencing
of the COI gene, sequence alignment by BLAST, and construction of a maximum likelihood phylogenetic tree
based on genetic distances to clarify phylogenetic relationships. Morphologically, all specimens exhibited
diagnostic characteristics of C. choii, including a faint longitudinal band on the body side, an L5 band
composed of 14 ~ 19 distinct spots, and a lamina circularis on the second branched pectoral-fin ray in males
(Fig. 1). Key morphological ratios were consistent with previously reported data, though some ratios (e.g.,
head length/standard length, body depth/standard length) showed wider variation ranges, possibly due to the
predominance of juvenile individuals or regional population differentiation (Table 2). Molecular phylogenetic
analysis revealed that all obtained COI sequences clustered within a clade of known C. choii sequences, with
very low intragroup genetic distances (0.000 0 ~ 0.002 5), strongly supporting their conspecificity (Fig. 2; see
detailed genetic distance matrix in Appendix 1). On the basis of congruent morphological and molecular
evidence, this study provides the first confirmed record of C. choii in the Inner Mongolia Autonomous Region,
which represents a new species record for the area. Stable populations are found across multiple rivers in Hulun
Buir City. We recommend enhanced habitat protection and systematic monitoring for this species to support
future research and conservation of regional fish biodiversity.

Key words: Cobitis; New species record; C. choii; COI gene; Inner Mongolia Autonomous Region
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1.3.2 PCR ¥ EMER EHLR A Col
FFE RS FhRd, BTABIYTSIN: COIF
5"-TCA ACC AAC CAC AAA GAC ATT GGC
AC-3'F1 COIR 5-TAG ACT TCT GGG TGG
CCA AAG AAT CA-3'. PCR Je M1k &R SAEF N
25 ul, f1% 13 ul 2 x SanTag PCR Mix FiiR %
(ETAMTREARAFD, 1E. RAGIHI% 0.5 ul
(100 pmol/L), ZAa & 4% 1 B K 24 DNA AR
1l (100 pg/L), LARTEHETGEEK 10 ple KB
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“IMNFISH” 1 H ( https://doi.org/10.5883/
DS-IMNFISH), J#%IXI M) BOLD iI#% ID

1.4 BHESHT

AWK Lasergene #0448 #7111 Seqman
AT (Swindells et al. 1997) St 715 21 1) i &
AT P A S . HARTERUE, I NCBI
357 () BLAST (basic local alignment search tool )
THX AT HOS 08, DAY 38 BOR
FIAREEDE Fr B [, AN NCBI Hde 7 T 38 1 1€
i J@ AH SRR ) COLFER 741, FRIEEL 4 ™

(Process ID) W% 1. TLANH (Sabanejewia aurata)VENHMERE (R 1),

R1 EHAERAK COl FTERY T35
Table 1 COI barcode sequences used in this study

W%k Species 2H 5 Group FHI#EIES Sequence voucher ID
NM1 IM-HLBCOAB-247-005 ~ IM-HLBCOAB-247-007
T+ IRAEEH, Cobitis choii
CAHFF This study) NM2 IM-HLBCEEGN-247-003 ~ IM-HLBCEEGN-247-006
NM3 IM-HLBCNBRB-247-007 ~ IM-HLBCNBRB-247-015
Wk C. hankugensis Gpl MNB841275 (Lee et al. 2022)
MZ339224 (Lee et al. 2022)
SEORYTACHHK C. lutheri Gp2 HQ536324 (Unpublished)
HQ536326 (Unpublished)
HQ536325 (Unpublished)
VZkifk C. tetralineata Gp3 MN206508 (Unpublished)
MN206507 (Unpublished)
EEEWIEHK C. biwae Gp4 AP011344 (Unpublished)
TEPELESH C. melanoleuca Gp5 MK560644 (Unpublished)
XULEAH C. bilineata Gp6 OM515179 (Unpublished)
OMS515154 (Unpublished)
OMS515142 (Unpublished)
L5 1E8# C. granoei Gp7 NC023473 (Unpublished)
KF908768 (Unpublished)
Tr IRIEM C. choii Gp8 NC010649 (Kim et al. 2008)
EU656112 (Kim et al. 2008)
W R C. arachthosensis Gp9 KJ553299 (Geiger et al. 2014)
KJ553088 (Geiger et al. 2014)
LUk C. striata Gpl0 AP013311 (Unpublished)
i C. takatsuensis Gpll LC895540 (Unpublished)
S EE FLUNH Sabanejewia aurata Gpl12 MW564539 (Unpublished)

FHLL “IM-” RIEIIS S AT FUF FI/E BOLD R IEAE ID (Process ID): HA4x v F#k E NCBI ) GenBank &3t 5. NM1. XH
FES [ RE AR )7 9 41 (FF A4S IM-HLBCOAB-247-005 ~ IM-HLBCOAB-247-007); NM2. X [ 1 /R3] [ RE A7 I (FEA S 5
IM-HLBCEEGN-247-003 ~ IM-HLBCEEGN-247-006); NM3. X H 22 5 RibHa KA T FI4 (FEA% 5 IM-HLBCNBRB-247-007 ~
IM-HLBCNBRB-247-015)

Codes beginning with “IM-" in the table represent the Process IDs of sequences generated in this study in the BOLD system; all others are
GenBank accession numbers downloaded from NCBI. NMI. Samples from Huihe River (sample IDs IM-HLBCOAB-247-005 ~
IM-HLBCOAB-247-007); NM2. Samples from Ursun River (sample IDs IM-HLBCEEGN-247-003 ~ IM-HLBCEEGN-247-006); NM3. Samples
from Bayan Wula Bridge River (sample IDs IM-HLBCNBRB-247-007 ~ IM-HLBCNBRB-247-015)
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1 FrRIEHES (3345 IM-HLBCEEGN-247-003)
Fig.1 Morphological photos of Cobitis choii (Specimen ID IM-HLBCEEGN-247-003)

a Bfh (4K 4565 mm) QAL (LD MEWI CF; b, MEEE AL o REAL d 8.

a. Entire specimen (total length 45.65 mm), lateral view (top) and dorsal view (bottom); b. Pectoral-fin bony disc; c. Suborbital spine; d. Scale.
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Table 2 Comparison of morphometric characteristics between specimens examined in this study and the

reference specimens

$F1E Characteristic

SHERRAE (n=13)
Citation specimens
Kim and Son 1984

FHFihRA (n=16)
Specimens of this study

42K Total length (mm)

FrifE K Standard length (mm)

65.40 ~ 80.30

55.50~69.70

diARAERC I 43 L Percentage in standard length (%)

3k Head length

A7 Body depth

WK Caudal peduncle length

JEH§T Caudal peduncle depth

W ERTER Predorsal length
& RTEE Prepelvic length
REHE T FE Preanal length

i &5 Pelvic to anal fin distance

)& Snout length

MK Pectoral fin length

19.40 £ 0.86 (18.60 ~ 21.50)
14.90 £1.20 (13.10 ~ 16.40)

16.0 £0.99 (14.60 ~ 17.50)

7.30£0.35 (6.70 ~ 7.80)

51.00 +0.94 (50.00 ~ 52.50)
53.80 + 1.32 (51.90 ~ 56.50)
77.00 % 1.65 (73.60 ~ 79.40)
3430+ 1.32 (31.00 ~ 36.20)
8.40+0.51 (7.60 ~9.20)
14.80 +3.06 (12.20 ~ 21.70)

16.80 £1.53 (15.5 ~ 19.20)

38.14 ~ 58.21

32.67~49.76

19.81£1.76 (17.68 ~ 24.03)
12.51£1.26 (9.73 ~ 14.15)

17.87£2.04 (14.54 ~22.17)

51.06 +£2.14 (48.14 ~ 54.83)
50.49 % 1.89 (47.09 ~ 53.99)
74.76 % 3.00 (68.66 ~ 79.52)
2336+ 2.68 (18.16 ~26.07)
8.00 + 0.94 (6.39 ~9.70)
17.20 +2.83 (12.28 ~22.10)

17.75+£1.00 (15.88 ~ 18.98)

6.30 £0.61 (5.07 ~7.24) EHWiE/ MK Caudal
peduncle depth/Caudal peduncle length 35.83% =+ 6.48%)

JE#E K Caudal fin length
3K Dorsal fin base length
g 554 Anal fin base length

8.70 % 0.56 (7.10 ~ 9.60)

6.90 + 0.34 (6.20 ~ 7.30)

9.35+0.66 (8.23 ~ 10.57)

7.02+0.39 (6.47 ~ 7.60)

i CUEME + AnvEiR (GEE]D 3RIR. Data are expressed as mean = SE (Range).

MR MEIPEANFERAE; 1, B4, B3 xf. &
g AN R e N T
K MR, RigAEidheE. i, JEE67
BN E, WEgEK, HK KR
17.20% + 2.83%. RARKEER T LK, HK
R HK SARERR 17.87% + 2.04%,
A AR HER T 6.30% + 0.61%.

CREKE, AWEFUbR AR B A A A LA
FERFRIEHIGE GRS, BAmE, 5
S1iEAr 4 (Kim and Son 1984) Lk, AW
PRARTE SR KA HE K . R mE/An e . B/
FRE s A /bR A AN S R AR G 5 T
EE A7) AR R B B B AR R, X R RR
55 AW FERE AR A A A /N B S o B ] TR T A
R A K.

22 GTFEMERSTFREFEST

AWFFTiE PCR ¥4, R REA NS
T E B X AR DLR T 3 A 55 16 25 L6 B M Fh
Col #EHFA). 45 NCBI #¥ EHin g M
COL B IEAT XS, RIS E N 531 bp 1—3
P8 ZF A S RSO AT 348 AN TZIME B
REs 152 Ay AJARN7 A5 183 AN B 31
AN RIS T.C ALG AR BN 32.5%.
27.1%~22.5%F1 17.9%, HH A+ T FE(55%)
BT G+C&E (45%).

BT B RBRE R KGR B RN,
AW FFTFF 55 NCBI $04 B 77 E A6 i
FPHIRA— (F2). RIERGKRE &R T
BIBHAT /34, FEH BN LR, R
PR E NS 3 AR SRR OB, 5/R
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B2 ETLhitk colER 531 bp FIIMB KRR ARRIIMERFERE XA

Fig. 2 Maximum likelihood phylogenetic relationship of genus Cobitis based on 531 bp sequences of the

mitochondrial COI gene

P b 4800 SV AR BOBUEDN B RSTRE R . R RAORBHL B B 3. 75115 IM-HLBCOAB-247-005 ~ IM-HLBCOAB-247-007 9%
FE4, IM-HLBCEEGN-247-003 ~ IM-HLBCEEGN-247-006 Jy.% /Ri# i #:4, IM-HLBCNBRB-247-007 ~ IM-HLBCNBRB-247-015 A [
B SRR A, (e AR A NCBI S o 247 7f IRTEMR 7 5 RN — 2 o

Values at branch nodes represent bootstrap support. Scale bar indicates nucleotide substitutions per site. The accession numbers
IM-HLBCOAB-247-005 ~ IM-HLBCOAB-247-007 correspond to Huihe specimens, IM-HLBCEEGN-247-003 ~ IM-HLBCEEGN-247-006
correspond to Ursun River specimens, and IM-HLBCNBRB-247-007 ~ 015 correspond to Bayan Wula Bridge River specimens. All these

sequences cluster together with previously published Cobitis choii sequences from the NCBI database, forming a distinct monophyletic clade.
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AR H NS H IR XIS TURTT =
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and Son 1984) [¥] 7+ [R AL O H 28 5| R AE FE A AH
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F IR 5 B R 8 A BN S R A
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A 8] 38 4% PR B AR (0.000 0 ~ 0.002 5), SZFF
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RECHOMA 24 FIE6E G, K
(WL sEY GEHT 20110 08k, WE
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. Sl E P EIL S Cn#Ei R, EER R
WS IRIER VT R Uisse ) St (GkE

2020), BEHETAE A 52 H A X R IE RIS 3.

ERLtE,  ASHIE FAE AR DUR T R B T IRAEAH 9
P ST E R X S A B il S Fl

AT T AT IRTESRAE N 5 BRI
4177 TP 8 = Y <o e 2 [ e S R g
IRT, RAZ D A P 2T SRR TR
oy . BEAk, ZRIMBER NS HIRIX AL
fiff Jg f St SN 2 BRI N 3 B, B FEE
T X R ERORL, MR X R
SR IEIEE SN ME.
3.2 FrIRTEHEK A B IRIR B R4

AV LI H 4H a0 2R BRI A AT 2024 4F 7
HAEN S B IR X AS TR T I B B bR 2
B, T 7 H 16 HF1 17 H & CRE ST IKTEHH]
PR o X IKIREAK, A SERHIE S 7 IRAE ]
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T Rcka e PR, BENEIE NS X 45 ) /K SC3R S,
TN Z AR AR ST T A RO B S
Y.

TR IRIEER 22T RN A B —%
KIS BT B, i /b 2 B AR VD iR
WP, G T KR EBR ML R X . N
RARA X — Wb B LA BETEYR, LT L
JTFF AR TAE: — 2R S i A 25
INEEOR,  EHE/K A4 A0 R 45 44 1 B SRR
s SRS NN TIEMIR, BHEWEITR
S GG =TT R A X A R E AR 5
PUEIEE, IR R DRI g
WRR BT X, LRGN 57, b
RS (P EEYZ RS RIS 517 3)
R (2023—2030 )Y (CCERIAEER 2023)
He TR R R R E KRS RGN
SEAPNF I AR DT ], RO X IR AR £
FEPELR P S B IR (L BUR 8z -

A iR, ARk R 1% A
IATTE T . PR AL, K
TR SRR AR o
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