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Abstract. We report new records of Triplophysa strauchii (Kessler, 1874) from the middle Zeravshan river drainage
in Uzbekistan. Previously, within this drainage, the species was known only from the upper reaches of this river in
Tajikistan. Morphological and molecular (COI) analyses of specimens collected in 2022 and 2024 confirm that these
specimens are conspecific with populations from the Syr Darya drainage. These findings document a significant
westward range expansion of T. strauchii in the Zeravshan River. Specifically, the record from Narpay District rep-
resents the westernmost known limit of this species’ distribution, highlighting its continued westward expansion
in Central Asia.
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Introduction

The freshwater fish genus Triplophysa Rendahl, 1933 (Teleostei, Nemacheilidae) currently comprises
168 valid species and is widely distributed from Mongolia and the Qinghai-Tibet Plateau through
Central Asia to Afghanistan and Baluchistan (Prokofiev 2010; Kottelat 2012; Fricke et al. 2026). These
species inhabit diverse environments, primarily mountain rivers and streams, as well as lakes and
subterranean waters (Zhu 1989; Lan et al. 2013). Triplophysa species are divided into two ecological
and phylogenetic groups: surface-dwelling (epigean) and cave-dwelling (hypogean) forms (Chen et
al. 2021; Liu et al. 2022).

Triplophysa strauchii (Kessler, 1874) belongs to the epigean lineage and was originally described
from the Ili river drainage. Its native range encompasses the Balkhash-Alakol Basin and surrounding
water bodies (Mitrofanov 1989). The species was accidentally introduced into the Aral Sea Basin, spe-
cifically the Syr Darya drainage, in the 1960s during the translocation of cyprinids from Kazakhstan to
Uzbekistan (Salikhov and Kamilov 1995). Subsequently, it expanded its range throughout the upper
and middle reaches of the Syr Darya (Sheraliev and Peng 2021b; Ibraeva 2023; Mamilov et al. 2025).
Currently, T. strauchii inhabits the upper Syr Darya drainage, including the Chirchik, Akhangaran, Kara
Darya, and Naryn rivers, as well as canal systems and the lower reaches of small mountain rivers of
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Methods

Specimens of T. strauchii were collected in May 2022 and August 2024 from multiple localities in the
Zeravshan river drainage, specifically from the northern (Ogqdaryo) and southern (Qoradaryo) branch-
es, and the Dargom Canal, using a fine-mesh nylon hand net (1 x 1 mm mesh size). Fish were anes-
thetized with clove oil, fixed in 5-10% formalin solution for 5-7 days, rinsed in tap water, and sub-
sequently transferred to 75% ethanol for long-term preservation. Morphological identification was
confirmed by comparing meristic and morphometric characters with populations from the upper Syr
Darya drainage in the Fergana Valley. Meristic counts were made using an SZM7045-B9L stereomicro-
scope (Yuyao Dagong, China), while morphometric measurements were taken using digital callipers
following Freyhof et al. (2025). Voucher specimens are deposited in the Bakhtiyor Sheraliev Fish Col-
lection (BSFC), Fergana, Uzbekistan.

Total genomic DNA was extracted from right pectoral fin tissue using proteinase K digestion fol-
lowed by a standard phenol-chloroform extraction protocol (Sambrook and Russell 2001). The mito-
chondrial cytochrome ¢ oxidase subunit I (COI) barcode region (ca. 652 bp) was amplified using prim-
ers designed by Ward et al. (2005). Polymerase chain reaction (PCR) was performed in a 25 pL total
volume containing 10 ng of template DNA, 1 uL of each primer, 12.5 pL of 2x Tag Master Mix (Novopro-
tein, Guangdong, China), and double-distilled water (ddH20). The thermal cycling profile consisted
of an initial denaturation at 94 °C for 3 min; followed by 35 cycles of denaturation at 94 °C for 30 s,
annealing at 54 °Cfor 50 s, and extension at 72 °C for 70 s; with a final extension at 72 °C for 7 min. PCR
products were sequenced by TsingKe Biological Technology Co., Ltd. (Chongging, China).

The molecular dataset included two newly generated COI sequences of T. strauchii (GenBank
accession numbers PX463615 and PX463616) and 20 sequences retrieved from GenBank: 11 of T.
strauchii and nine representing the “Triplophysa dorsalis species group” (sensu Sheraliev et al. 2022;
Table 1). Sequences were aligned using the ClustalW algorithm in MEGA7 (Kumar et al. 2016) with
manual adjustments. Pairwise genetic distances (K2P) were calculated in MEGA7 to assess divergence
between groups.

Phylogenetic relationships were reconstructed using Bayesian inference (BI) and maximum-like-
lihood (ML) methods. The best-fit substitution model for the dataset was determined as the General
Time Reversible model with gamma-distributed rate variation and a proportion of invariable sites
(GTR+G+I). BI analysis was performed in MrBayes v. 3.2 (Ronquist et al. 2012) using four simultaneous
Markov Chain Monte Carlo (MCMC) chains run for 3 million generations, with sampling every 1,000
generations and a chain temperature of 0.2. The first 25% of trees were discarded as burn-in after
checking for log-likelihood stability (standard deviation of split frequencies <0.01), and a 50% majori-
ty-rule consensus tree was constructed from the remaining trees. ML analysis was conducted in MEGA

Table 1. GenBank accession numbers and locality data for Triplophysa species used in the phylogenetic analysis.

GenBank

Species Locality . Reference
accession no.
T. chondrostoma China, Qinghai Province: Qaidam Basin, Tiangeli River KU557964 Lietal. 2017
T. daryoae Uzbekistan, Fergana Region: Syr Darya Drainage, Sokh River 0K377300 Sheraliev et al. 2022
T. dorsalis China, Xinjiang Province: Irtysh River KT241024 Lei etal. 2016
T. dorsonotata Kazakhstan, Almaty Region: Balkhash Lake Basin, Kegen River KX039654 Freyhof et al. 2016
T elegans Uzbekistan, Tashkent Region: Syr Darya Drainage, Chirchik River 0K377301 Sheraliev et al. 2022
T. ferganaensis Uzbekistan, Fergana Region: Syr Darya Drainage, Shakhimardan Stream MW854332 Sheraliev and Peng 2021b
T rosa China, Chongging Province: Huolu Town Cave JF268621 Wang et al. 2012
T. sewerzowi Kazakhstan, Almaty Region: Balkhash Lake Basin, Kegen River KX039659 Freyhof et al. 2016
T. strauchii Kyrgyzstan, Naryn Province: Syr Darya Drainage, Naryn River 0L191137 Dvorak et al. 2022
T. strauchii Uzbekistan, Fergana Region: Syr Darya Drainage, Margilansay River MW649651 Sheraliev and Peng 2021a
T. strauchii Uzbekistan, Tashkent Region: Syr Darya Drainage, Chirchik River MW649649 Sheraliev and Peng 2021a
T. strauchii Uzbekistan, Andijan Region: Syr Darya Drainage, Kara Darya River MW649641 Sheraliev and Peng 2021a
T. strauchii Uzbekistan, Fergana Region: Syr Darya Drainage, Great Fergana Canal MW649628 Sheraliev and Peng 2021a
T. strauchii Uzbekistan, Fergana Region: Syr Darya Drainage, Ditch adjacent to Great Fergana Canal MW649625 Sheraliev and Peng 2021a
T. strauchii China: Balkhash Lake KP979754 Han et al. 2016
T. strauchii Kazakhstan, Aimaty Region: Balkhash Lake Basin, Kegen River KX039653 Freyhof et al. 2016
T. strauchii Uzbekistan, Samarkand Region: Zeravshan River, Dargom Canal PX463615 This study
T. strauchii Uzbekistan, Samarkand Region: Zeravshan River, Oqdaryo Branch PX463616 This study
T. strauchii China, Xinjiang Province: Sayram Lake KU558122 Lietal. 2017
T. strauchii China, Xinjiang Province: Sayram Lake KU558123 Lietal. 2017
T. strauchii Uzbekistan, Fergana Region: Syr Darya Drainage, Great Fergana Canal MW649626 Sheraliev and Peng 2021a
T. tenuis China, Gansu Province: Dang River KT224363 Wang et al. 2016
T. ulacholica China, Xinjiang Province: Mulei River KT259194 Wang et al. 2016
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7 using the GTR+G+I model with 1,000 bootstrap replicates to estimate node support. Phylogenetic
trees were visualized and edited using FigTree v. 1.4.2. Triplophysa rosa Chen & Yang, 2005, from the
hypogean lineage, was used as the outgroup to root the trees.

To assess the morphological congruence between the Zeravshan population and specimens from
the upper Syr Darya drainage (Kara Darya River and Great Fergana Canal), a Principal Component Anal-
ysis (PCA) was performed based on 32 morphometric characters. All measurements were log10-trans-
formed to minimize the effects of allometric growth. The PCA was conducted using OriginPro 2024
(OriginLab Corporation, Northampton, MA, USA), and the first two principal components were used to
visualize the distribution and overlap of specimens between populations.

Results

Triplophysa strauchii (Kessler, 1874)
Figure 1

New records. UZBEKISTAN — SAMARKAND REGION * Narpay District, Zeravshan River (Qoradaryo
branch); 40°00°00.55"N, 066°00'47.985"E; 423 m alt.; 25.V.2022; B. Sheraliev & A. Rozimov leg.; 1 spec-
imen, 48 mm SL; BSFC 0042 + Jomboy District, middle reaches of Zeravshan River (Ogdaryo branch);
39°4210.9"N, 067°02'54.8"E; 693 m alt.; 22.VII1.2024; Sh. Khalimov, M. Rakhmonov & O. Azamov
leg.; 6 specimens, 87-120 mm SL; BSFC 0118 « Payariq District, middle reaches of Zeravshan River
(Oqdaryo branch); 39°4604.0”N, 066°56"15.6"E; 646 m alt.; 20.VII.2024; Sh. Khalimov, M. Rakhmonov
& 0. Azamov leg.; 9 specimens, 55-90 mm SL; BSFC 0116 » Samarkand City, middle reaches of Zer-
avshan River (Qoradaryo branch); 39°43'42.7"N, 066°55'28.2"E; 644 m alt.; 20.VII.2024; Sh. Khalimov,
M. Rakhmonov & O. Azamov leg.; 8 specimens, 91-98 mm SL; BSFC 0117 « Toyloq District, Dargom
Canal (Zeravshan river drainage); 39°34'08.4"N, 067°02"15.8"E; 751 m alt.; 18.VII1.2024; Sh. Khalimoy,
M. Rakhmonov & 0. Azamov leg.; 1 specimen, 92 mm SL; BSFC 0114 « Urgut District, Dargom Canal
(Zeravshan river drainage); 39°32'49.0"N, 67°04'37.8”E; 758 m alt.; 18.VIIL.2024; Sh. Khalimov, M.
Rakhmonov & 0. Azamov leg.; 18 specimens, 39-89 mm SL; BSFC 0115.

Comparative materials. Triplophysa strauchii: UZBEKISTAN — ANDIJAN ReGION * Kurgantepa District,
Kara Darya River; 40°4711.5"N, 072°59'28.4"E; 766 m alt.; 01.VI1.2023; D. Komilova, Sh. Khalimov, M.
Rakhmonov & 0. Azamov leg.; 11 specimens, 54-106 mm SL; BSFC 0063 — FERGANA REGION * Kushtepa
District, Great Fergana Canal; 40°32'58.8"N, 071°41°25.0”E; 446 m alt.; 27.V.2023; Sh. Khalimov leg.;
15 specimens, 53-130 mm SL; BSFC 0060 — NAMANGAN REGION « Chortok District, Chortogsoy River;
41°08'45.6"N, 071°47'41.6"E; 620 m alt.; 01.X.2024; M. Rakhmonov & O. Azamov leg.; 10 specimens,
42-90 mm SL; BSFC 0139.

Triplophysa uranoscopus (Kessler, 1872): UZBEKISTAN — SAMARKAND REGION ¢ Toyloq District, Dargom
Canal (Zeravshan river drainage); 39°34°08.4"N, 067°02'15.8"E; 751 m alt.; 18.VIIL.2024; Sh. Khalimov,
M. Rakhmonov & 0. Azamov leg.; 3 specimens, 68-99 mm SL; BSFC 0112 « Urgut District, Dargom Canal
(Zeravshan river drainage); 39°3249.0"N, 067°04'37.8"E; 758 m alt.; 18.VII.2024; Sh. Khalimov, M.
Rakhmonov & 0. Azamov leg.; 3 specimens, 41-60 mm SL; BSFC 0113.

Local name. Dog'li yalangbalig.

Identification. Photographs of Triplophysa strauchii from the Kara Darya, Great Fergana Canal, Mar-
gilansay, and Zeravshan rivers are presented in Figure 1. Morphometric and meristic characters of
populations from the Zeravshan and Kara Darya rivers and the Great Fergana Canal are summarized
in Table 2.

Body almost cylindrical; maximum body depth occurs at or slightly anterior to the dorsal-fin origin.
Body depth at dorsal-fin origin 1.1-1.4 times body width. Lateral line complete or with several inter-
ruptions in the caudal-peduncle region, with 81-92 pores. Caudal-peduncle length 19-25% of SL; its
length 2.9-4.5 times its depth. Distal margin of dorsal fin truncate; with iii, 8-8%2 rays; longest ray is
the 2" branched ray. Distal margin of anal fin convex; with iii, 5%z rays; longest ray is the 2" branched
ray. Pectoral fin reaches 43-61% of distance between pectoral- and pelvic-fin origins; i, 11-13 rays;
longest ray is the 3" branched ray. Pelvic fin with i, 7-8 rays; longest ray is the 2" branched ray. Pelvic
fin covers the anus. Distance between anus and anal-fin origin 51-110% of eye diameter. Caudal fin
emarginate, upper lobe longer than lower lobe, with 16 branched rays. Body scaleless. Anterior and
posterior nostrils closely spaced. Mouth moderate in size, inferior. Lips furrowed; lower lip with a deep
median interruption. Three pairs of barbels; inner rostral barbel reaches base of maxillary barbel; out-
er rostral barbel tip reaches to middle of eye; maxillary barbel tip reaches to posterior margin of eye.
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Figure 1. Triplophysa strauchii collected from
(A) Kara Darya (BSFC 0063, 61 mm SL, Syr
Darya drainage), (B) Great Fergana Canal
(BSFC 0060, 102 mm SL, Syr Darya drainage),
(C) Margilansay (uncatalogued, 122 mm SL,
Syr Darya drainage), and (D) Zeravshan (BSFC
0114, 92 mm SL, Zeravshan drainage) rivers.
Scale bars: 10 mm.

Cephalic sensory canal pore counts are as follows (n = 11): supratemporal canal 3; supraorbital canal
8-9; infraorbital canal 2+11-14; preoperculomandibular canal 6-12. Gill rakers on first gill arch 11-14
(n=4). Vertebrae 4+38-40 (n = 4). Swim bladder developed.

Comparative notes. Previously, Sheraliev and Peng (2021a) recorded one species of the genus Trip/o-
physa, T. uranoscopus, from the Zeravshan River. Triplophysa strauchii from the Zeravshan River can be
distinguished from this congener by the following characters: presence of a swim bladder (vs. absent);
11-13 branched pectoral-fin rays (vs. 9-10); snout length 40-44% of HL (vs. 44-50%); upper lobe of
caudal fin longer than lower lobe (vs. lobes equal); and absence of saddle-like blotches on the dorsum
(vs. 5-14 saddle-like blotches present).

Morphometric analysis. The Principal Component Analysis (PCA) of morphometric data from the
Zeravshan and upper Syr Darya drainage populations (Kara Darya River and Great Fergana Canal)
revealed that the first two principal components (PC1 and PC2) accounted for 20.03% and 17.49% of
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Table 2. Morphometric and meristic data of Triplophysa strauchii from Zeravshan, Kara Darya, and Great Fergana Canal, Uzbekistan.

Zeravshan River (n=23) Kara Darya River (n=11) Great Fergana Canal (n=15)

Morphometric characteristics

min-max MSD min-max M+SD min-max M+SD
Total length (mm) 67.0-117.2 97.6 64.3-127.7 85.6 64.5-157.1 1122
Standard length (mm) 55.0-97.3 80.4 53.6-105.5 70.5 52.8-130.1 93.0
Head length (mm) 12.4-21.7 18.3 11.3-22.2 15.8 11.3-29.6 19.9
SL %
Lateral head length (HL) 21.6-24.3 22.7+0.7 20.9-25.0 22.5+1.3 20.3-22.7 21.4+0.7
Body depth at dorsal-fin origin 13.9-17.4 16.0£1.0 14.5-18.2 16.841.0 15.1-18.4 16.6£1.1
Body width at dorsal-fin origin 11.7-14.4 12.9+0.7 12.5-15.2 13.8+0.9 11.6-16.3 13.7¢1.3
Predorsal length 49.3-53.2 51.0¢1.0 49.4-55.3 51.2¢1.7 49.2-54.0 51.1+1.4
Postdorsal length 34.1-39.6 37.7£1.2 34.1-40.3 37.9+1.7 35.4-394 37.9£1.0
Prepelvic length 51.2-55.1 53.31.2 49.5-55.0 51.5¢1.5 49.1-54.1 52.4+1.4
Preanal length 67.6-73.6 70.5¢1.3 67.0-73.6 69.5+1.8 68.2-71.6 70.1£1.0
Preanus length 63.7-69.0 66.6£1.3 63.3-70.9 65.5£2.2 64.3-74.8 66.6+2.4
Dorsal-fin length 15.8-19.3 17.4£1.1 15.2-19.7 17.841.3 14.6-19.3 16.841.2
Dorsal-fin base length 11.5-14.9 12.9+0.7 12.8-13.8 13.2+¢0.3 12.0-14.2 13.1+0.7
Anal-fin length 11.0-145 12.8£1.0 11.8-14.6 13.61.0 11.5-14.0 12.620.6
Anal-fin base length 6.8-8.9 7.6+0.6 6.6-8.4 7.4+0.5 6.4-9.5 7.5+0.8
Pectoral-fin length 13.9-18.5 15.9+1.4 14.5-18.1 17.041.2 14.2-18.5 15.941.2
Pelvic-fin length 13.1-16.6 14.7+1.0 13.1-17.1 15.3¢1.2 13.3-16.8 14.4+0.8
Caudal-fin length 19.4-22.8 21.2411 19.6-23.5 21.3+14 17.6-22.9 20.1+1.4
Caudal-peduncle length (CPL) 18.7-25.0 223+1.4 18.2-25.1 22.7+1.9 21.6-24.5 22.7+0.7
Caudal-peduncle depth (CPD) 5.4-6.9 5.9+0.3 5.4-6.7 6.1£0.4 5.7-6.7 6.2+0.4
Caudal-peduncle width 6.0-8.6 7.4+0.8 6.5-7.8 7104 6.8-9.4 7.80.7
Pectoral-pelvic distance 28.2-32.6 30.7¢1.4 26.6-32.0 29.3+1.6 28.8-33.8 31.5¢1.5
Pelvic-anal distance 16.5-19.7 17.9£0.7 16.3-19.5 18.241.0 15.8-19.3 18.1£1.0
Vent-anal fin origin distance 2.1-44 3.240.5 1.8-3.7 2.910.6 2.0-4.1 2.940.5
CPL/CPD 2.9-45 3.8+0.4 2.7-4.0 3.7+0.4 3.4-4.0 3.740.2
HL %
Head depth at nape 52.4-61.1 56.2+2.2 54.1-64.5 57.0+3.0 53.1-62.8 58.2+2.7
Head depth at eye 40.1-47.6 44.142.0 43.9-51.3 47.242.0 43.0-48.9 46.31.7
Head maximum width 58.1-70.2 63.9+3.0 59.5-68.4 64.0+2.7 60.0-70.8 65.5+2.7
Snout length 39.6-43.9 419413 39.3-46.6 42.5+2.4 40.0-46.4 43.612.1
Eye diameter 15.0-22.0 17.6£1.5 18.5-22.4 20.1+0.9 11.8-19.3 16.4+1.8
Interorbital width 26.7-34.8 30.2+2.2 29.5-35.5 32.9+1.9 29.0-37.0 32.9+2.1
Postorbital head length 37.6-45.6 412423 38.3-42.4 40.3£1.3 37.7-44.8 41.7£1.9
Mouth width 20.0-27.2 231419 19.6-29.1 23.9+2.5 19.2-27.3 23.8+2.0
Maxillary barbel length 21.3-349 29.63.9 23.1-414 31.745.1 19.9-36.1 29.0+4.3
Inner rostral barbel length 16.0-26.9 22.742.8 18.7-29.3 23.3£3.2 21.9-29.5 244121
Outer rostral barbel length 26.2-43.9 34.8+4.8 28.7-42.9 35.2+4.0 31.4-46.6 37.7+4.8
Meristic counts
Dorsal-fin rays iii 8-8%2 iii 8-8% iii 8-8%
Anal-fin rays iii 5% iii 5% iii 5%
Pectoral-fin rays i11-13 i12-14 i12-14
Pelvic-fin rays i7-8 i7-8 i7-8
Caudal-fin rays 16 16-17 15-16
Vertebrae 4+38-40 4+38-39 4+39-40
Gill rakers 11-14 12-14 12-13
Lateral-line pores 81-92 83-91 83-91
Supratemporal pores 3 34 3
Supraorbital pores 8-9 7-9 7-8
Infraorbital pores 2411-14 2+11-14 249-12
Preoperculomandibular pores 6-12 9-10 8-10

the total variance, respectively. PC1 was heavily loaded on fin dimensions, while PC2 was primarily
driven by body width and longitudinal proportions (Table A1). The PCA scatter plot visualized a high
degree of overlap among individuals from all three sampled populations, with no distinct clustering
or separation in the morphospace (Figure 2).

Molecular analysis. Phylogenetic reconstruction based on the COI marker placed the T. strauchii
specimens from the Zeravshan river drainage into a single, well-supported clade with conspecific pop-
ulations from the upper Syr Darya drainage (Uzbekistan and Kyrgyzstan), the Balkhash-Alakol basin
(Kazakhstan), and the Ili river basin (China) (Figure 3). The K2P genetic distances within this clade
were low, ranging from 0.0% to 1.4%, with a mean value of 0.36% (Table A2). In contrast, the Zer-
avshan specimens exhibited a high genetic divergence of 5.5% from 7. strauchii sequences originating
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Figure 2. Principal component analysis (PCA)
of morphometric characters of Triplophysa 5
strauchii populations from the Zeravshan and
upper Syr Darya drainages. 10 : : : : : : : : :
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Triplophysa daryoae OK377300, Sokh River, Uzbekistan
Triplophysa elegans OK377301, Chirchik River, Uzbekistan
Triplophysa dorsonotata KX039654, Kegen River, Balkhash Lake Basin, Kazakhstan

1/98

0.9/61

0.9/51

1/89

1/98

Triplophysa rosa JF268621, Huolu Town Cave, China (outgroup)
—
0.02

Figure 3. Bayesian inference (BI) based on mitochondrial COI gene sequences of Triplophysa strauchii and 10 related species. BI and maximum-likelihood (ML) analyses resulted in
congruent trees. Bayesian posterior probabilities and ML bootstrap values are shown at the nodes. Bold labels indicate new records from the Zeravshan drainage.

from Sayram Lake (Xinjiang, China). Interspecific genetic distances between the Zeravshan population
and members of the “Triplophysa dorsalis species group” ranged from 5.4% to 9.1% (Table A2).

Discussion

Recently, Triplophysa strauchii was recorded for the first time from the Vakhsh River (a tributary of the
Amu Darya) and the upper reaches of the Zeravshan River in Tajikistan (Artaev et al. 2025; Figure 4).
The present study provides new data confirming the occurrence of this species in the middle reaches
of the Zeravshan river drainage, based on specimens collected from the main river channel and the
Dargom Canal. Notably, the specimen collected from Narpay District (40°00°00.55”N, 066°00'47.99"E)

Check List 22 (2) - https://doi.org/10.15560/22.2.350



Khalimov et al. - New records of Triplophysa strauchii

356

41°
Il

Uzbekistan

Kazakhstan

| 7 ~Tashkent NN
2\ — P | 54
ey v
P -~

»> Dushanbe
(

ot J 4
) N 0 33166 1327198

| g

Figure 4. Distribution records of Triplophysa strauchii in Central Asia. Red circles indicate new records from the middle Zeravshan River drainage (this study). Previous records are
indicated as follows: stars (Sheraliev and Peng 2021a) in the upper Syr Darya, Uzbekistan (red: Chirchik River; blue: Great Fergana Canal; yellow: Margilansay River; green: Kara
Darya River); squares (Artaev et al. 2025) in the Amu Darya drainage, Tajikistan (green: upper Zeravshan River; orange: upper Vakhsh River); pink triangle (Ibraeva 2023) in the
Shayan River, Kazakhstan; and diamonds (Mamilov et al. 2025) in the middle Syr Darya, Kazakhstan (brown: Bugun; yellow: Babaykorgan).

currently represents the westernmost distributional record for T. strauchii, extending its known range
significantly westward beyond the previously recorded localities in the upper Zeravshan and Syr Darya
drainages. Morphological, morphometric, and meristic analyses confirmed that specimens from the
Zeravshan drainage are fully congruent with populations from the upper Syr Darya drainage (Kara
Darya River and Great Fergana Canal). Qualitatively, the Zeravshan specimens exhibit the nearly cylin-
drical body, spotted colouration, and uniquely elongated upper caudal-fin lobe characteristic of T.
strauchii from the Syr Darya and its native Balkhash-Alakol basins (Mitrofanov 1989; Sheraliev and
Peng 2021b). Notably, this specific caudal fin morphology distinguishes it from all other species in
these drainages. The considerable overlap observed in the PCA scatter plot further supports the con-
clusion that the Zeravshan and Syr Darya populations represent a single, morphologically cohesive
species. This morphological conspecificity is also corroborated by molecular analysis based on the COI
marker. Notably, T. strauchii sequences from Sayram Lake, China (KU558122-KU558123), clustered with
T ulacholica from the Mulei River, exhibiting a genetic distance of only 0.2% (Figure 3). Given that these
samples showed a high mean genetic divergence (5.7%) from our validated T. strauchii sequences, they
were likely misidentified and represent T. ulacholica (Anikin, 1905).

Historically, . uranoscopus was the only member of the genus recorded in the Zeravshan river drain-
age (Nuriev 1985; Sheraliev and Peng 2021a). While Artaev et al. (2025) recently recorded the co-occur-
rence of T. strauchii and T. uranoscopus in the upper reaches of the Zeravshan, the invasion pathway of
T. strauchii into the Amu Darya and Zeravshan drainages remain unclear. It is well documented that T.
strauchii was accidentally introduced into the basin of the Aral Sea, specifically the Syr Darya drainage,
in the 1960s during the translocation of cyprinids from Kazakhstan (Turdakov 1963; Salikhov and Kami-
lov 1995; Sheraliev and Peng 2021a). However, Nuriev (1985) noted that herbivorous fishes were also
introduced into the Zeravshan drainage, including the Kattakurgan, Tudakul, Kuyumazar, and Shurkul
reservoirs, as well as the middle reaches of the river, starting from the 1950s. We hypothesize that 7.
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strauchii may not have spread to the Zeravshan drainage from the Syr Darya, but rather arrived inde-
pendently as an accidental contaminant during fish introductions directly from the Balkhash-Alakol
basin. This hypothesis is supported by the record of Perca schrenkii Kessler, 1874—an endemic species
of the Balkhash-Alakol basin (Mitrofanov 1989)—in the Kattakurgan Reservoir in 1963 (Nuriev 1985).
Since P, schrenkii has never been recorded in the Syr Darya drainage, its presence in the Zeravshan
drainage serves as strong evidence for a direct transfer of fish stocks from the Balkhash-Alakol basin,
which likely facilitated the simultaneous introduction of T. strauchii. The lack of subsequent research on
the taxonomy and distribution of non-native species in the Zeravshan drainage, with a primary focus
on the biological characteristics of introduced commerecial carps (Nuriev 1985), likely caused T. strauchii
to remain undetected for decades. Furthermore, the recent proliferation of 7. strauchiiin the Zeravshan
drainage may have been facilitated by environmental changes, such as reservoir construction, and
a decline in the abundance of native competitor species (Mamilov et al. 2025; Sheraliev et al. 2025).

On a broader scale, our knowledge of the invasive range of T. strauchii continues to expand as more
intensive ichthyological surveys are conducted, evidenced by recent records from the northernmost
parts of Kazakhstan, such as the Uba River in the upper Irtysh basin (Tagayev and Salkymbayeva 2025).
These findings indicate the species’ successful acclimatization and gradual expansion into endorheic
rivers and lakes across central and northern Kazakhstan (Tagayev and Salkymbayeva 2025). As noted
by Mitrofanov and Mamilov (2015), the transboundary nature of Central Asian river basins necessi-
tates comprehensive, coordinated research for effective biodiversity conservation. This is particularly
relevant for the Amu Darya and the isolated Zeravshan drainage. Implementing regional monitoring
programs across all river, canal, and lake systems originating from the Zeravshan and Hissar ranges
is crucial for a holistic understanding of the regional ichthyofauna and for planning effective conser-
vation strategies.
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Table A1. Factor loadings of morphometric characters on the first two principal components (PC1 and PC2) for Triplophysa strauchi.

No. Morphometric characteristics PC1% PC2% No. Morphometric characteristics PC1% PC2%

1. Head length 0.16778 -0.09728 17.  Caudal-peduncle depth 0.23928 0.17783
2. Body depth at dorsal-fin origin 0.23807 0.22117 18.  Caudal-peduncle width -0.09619 0.22028
3. Body width at dorsal-fin origin 0.10161 0.30595 19.  Pectoral-pelvic fins distance -0.19615 0.30029
4. Predorsal length 0.09607 0.27239 20.  Pelvic-anal fins distance 0.12154 0.02659
5. Postdorsal length -0.10344 -0.20562 21, Anal fin-anus distance -0.06849 0.06577
6. Prepelviclength -0.06434 0.25897 22.  Head depth at nape 0.06664 0.20801
7. Preanal length -0.00187 0.25675 23.  Head depth at eye 0.18222 0.06359
8. Preanus length 0.01278 0.2711 24, Head maximum width 0.03847 0.26217
9. Dorsal-fin depth 0.31136 -0.13228 25.  Snout length 0.12211 0.17885
10.  Dorsal-fin base length 0.15764 -0.08112 26.  Eye diameter 0.06301 -0.10448
11.  Anal-fin depth 0.33993 -0.07669 27.  Interorbital width 0.1136 0.04685
12. Anal-fin base length 0.1569 -0.12151 28.  Postorbital length -0.07832 -0.1146
13.  Pectoral-fin length 0.34029 -0.0949 29.  Mouth width 0.13663 0.24705
14.  Pelvic-fin length 0.31763 -0.05442 30.  Maxillary barbel length 0.19975 0.01177
15.  Caudal-fin length 0.28691 -0.14312 31.  Innerrostral barbel length 0.19945 0.06223
16.  Caudal-peduncle length -0.10879 -0.17318 32.  Outer rostral barbel length 0.0893 -0.05676
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