Supplementary Materials 
Supplementary Methods
Euthanization and ethics statement
After preliminary identification, collected specimens were euthanized as per Feng et al. (2019). They were placed in a dry ice box for rapid hypothermic anesthesia within about 20 s. Then, they were preserved in 70% ethanol for laboratory works. All animal experiments for this project were approved by the Ethics Committee of the Northwest Institute of Plateau Biology, Chinese Academy of Sciences [NWIPB201503018].
Additional measurements

Measurements and counts follow that of Kottelat (1990) and Prokofiev (2007). Additional measurements are the following: postorbital length is measured from the posterior margin of the orbit to the posterior end of the operculum; pectoral-pelvic distance is measured from the pectoral-fin origin to the pelvic-fin origin; the number of gill rakers was counted on the inner side of the first arch.
Amplification, sequencing and phylogenetic analysis

Total genomic DNA was extracted from fins using the standard 3-step phenol-chloroform method (Sambrook et al., 1989). The complete cyt b gene (1 140 bp) was amplified with the universal primer pairs L14724 (5'-GACTTGAAAAACCACCGTTG-3') and H15915 (5'-CTCCGATCTCCGGATTACAAGAC-3') (Xiao et al., 2001) in total reaction volumes of 35µL, containing approximately 100 ng of template DNA, 0.7µL of each primer (10 µmol/L), 3.5µL 10× reaction buffer, 3µL dNTPs (2.5 mmol/L each), and 1.0 U TaKaRa rTaq (TaKaRa Corp., Dalian, China). The PCR cycling profile was at 94°C for 5 min, 35 cycles of at 94°C for 30 sec, at 52°C for 30 sec and at 72°C for 1 min 30 sec, followed by 72°C for 10 min. The PCR products were sequenced from both directions using an ABI PRISM 3700 sequencing system.

The presence of cyt b pseudogene was checked by scanning for stop codons or indels in MEGA v6.0 (Tamura et al., 2013). Phylogenetic analysis was performed using the Bayesian inference (BI) implemented in MRBAYES 3.2.0 (Ronquist et al., 2012). The best model of DNA substitution (GTR+I+G) was identified by jModelTest 0.1.1 (Guindon and Gascuel, 2003; Posada, 2008) based on Bayesian Information Criterion (BIC) (Schwarz, 1978; Luo et al., 2010). Markov Chain Monte Carlo (MCMC) was set with one cold chain and three heated chains. Samples of trees and the parameters were drawn every 100 steps from a total of 1 000 000 MCMC generations, with the first 25% samples discarded as burn-in.
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Comparative materials

Triplophysa stoliczkae. 
(The Indus river system): NWIPB 1407013–018, 6 ex., 63.7–85.2 mm SL, middle reach of Changchuan River, Rutog County, Ngari Prefecture, Tibet Autonomous Region, China; NWIPB 74–(280, 282, 284, 285, 289, 292, 294, 295), 1106009, 9 ex., 50.7–78.1 mm SL, a tributary of Lake Bangong, Rutog Town, Rutog County, Ngari Prefecture, Tibet Autonomous Region, China; NWIPB 74–(297, 312, 318), 3 ex., 67.0–80.6 mm SL, glang-chen gtsang-po, Zanda Zong, Ngari Prefecture, Tibet Autonomous Region, China.

(The Yellow river system): NWIPB 1505471–480, 10 ex., 44.51–72.69 mm SL, a tributary of Taohe River, Sigou Town, Minxian County, Gansu province, China; NWIPB 1205321, 1205322, 2 ex., 88.7–95.0 mm SL, Datong River, Haomen Town, Menyuan County, Haixi Mongolian and Tibetan Autonomous Prefecture, Qinghai Province, China; NWIPB 1707001, 1 ex., 85.1 mm SL, Huangshui River, Xihai Town, Haiyan County, Haixi Mongolian and Tibetan Autonomous Prefecture, Qinghai Province, China.
(The Ganges river system): NWIPB 1106001, 1106002, 2 ex., 104.9–112.2 mm SL, a tributary of Manasarovar Lake, Burang County, Ngari Prefecture, Tibet Autonomous Region, China; NWIPB 74–(257, 269, 267), 3 ex., 58.2–82.6 mm SL, Kongque River, Burang County, Ngari Prefecture, Tibet Autonomous Region, China.

(The Heihe river system): NWIPB 1205128, 1205134, 2 ex., 85.9–94.0 mm SL, Babao River, Zhamashi Town, Qilian County, Haixi Mongolian and Tibetan Autonomous Prefecture, Qinghai Province, China; NWIPB 1205095-097, 1205099-102, 7 ex., 65.6–101.2 mm SL, Heihe River, Longshou Town, Zhangye City, Gansu Province, China.

(The Tarim river system): NWIPB 1107083, 1 ex., 97.5 mm SL, Yarkand River, Yecheng County, Kashgar Prefecture, Xinjiang Uygur Autonomous Region, China; NWIPB 1107084, 1 ex., 73.9 mm SL, Qaraqash River, Pishan County, Kashgar Prefecture, Xinjiang Uygur Autonomous Region, China.

(The Ili river system): NWIPB 1305044, 1 ex., 98.8 mm SL, Kashi River, Nilka County, Ili Prefecture, Xinjiang Uygur Autonomous Region, China; NWIPB 1305111, 1305113-115, 4 ex., 68.8–91.0 mm SL, Kunes River, Xinyuan County, Ili Prefecture, Xinjiang Uygur Autonomous Region, China; NWIPB 1305046-048, 1305052, 1305056, 1305060, 6 ex., 56.0–102.5 mm SL, Jinghe Forest Farm, Jinghe County, Bortala Mongol Autonomous Prefecture, Xinjiang Uygur Autonomous Region, China; NWIPB 1305131, 1305141, 1305142, 3 ex., 64.0–75.4 mm SL, Tekes River, Tekes County, Ili Prefecture, Xinjiang Uygur Autonomous Region, China.
Triplophysa chondrostoma. Topotype. NWIPB 1006052–055, 4 ex., 74.4–89.2 mm SL, Caidam River, Nuomuhong Town, Dulan County, Haixi Mongolian and Tibetan Autonomous Prefecture, Qinghai Province, China.

Triplophysa tanggulaensis. NWIPB 75-061, holotype, 1 ex., 62.2 mm SL, 75-(051–054, 058, 060, 064), paratypes, 7ex., 61.3–73.2 mm SL, a hot spring between Yanshiping and T'ang-ku-la Pass, T'ang-ku-la Town, Geermu city, Haixi Mongolian and Tibetan Autonomous Prefecture, Qinghai Province, China.

Triplophysa alticeps. Topotype. NWIPB 1206001–004, 4 ex., 45.6–60.1 mm SL, Lake Qinghai, in the Haiyan County, Tibetan Autonomous Prefecture of Haibei, Qinghai province, China; NWIPB 1310001–002, 2 ex., 74.35–86.54 mm SL, Huangshui River, at Haiyan County, Tibetan Autonomous Prefecture of Haibei, Qinghai province, China.

Triplophysa stenura. Topotype. NWIPB 1108062–1108065, 4 ex., 63.1–76.8 mm SL, Zhaqu River, Nangqian County, Yushu Tibetan Autonomous Prefecture, Qinghai province, China; NWIPB 1106110–1106112, 1106114–1106115, 1106117–1106119, 8 ex., 51.7–101.3 mm SL, headstream of Brahmaputra River, Zhongba County, Xigazê City, Tibet Autonomous Region, China.

Triplophysa nujiangensa. Topotype. IHB 00915579, 00915605, 00915826, 3 ex., 65.7–77.3 mm SL, Pi River, Liuku Town, Lushui County, Nujiang of the Lisu Autonomous Prefecture, Yunnan Province, China.
Triplophysa rotundiventris. NWIPB 1107006, 1 ex., 70.1 mm SL, Naqu River, Naqu County, Naqu City, Tibet Autonomous Region, China.
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 Supplementary Figure S1  Lateral view of Triplophysa weiheensis sp. nov., NWIPB 1505189, holotype, 65.8 mm SL(a) and T. stoliczkae NWIPB 1707001, 85.1 mm SL, from the Yellow River system(b).
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Supplementary Figure S2 Triplophysa weiheensis sp. nov., NWIPB 1505189, holotype, 65.8 mm SL. (a) dorsal and (b) ventral view of head.

[image: image3.jpg]— Ecsmnhagus——

Stomach

/Anus\

Ventral view Dorsal view



 Supplementary Figure S3 Hand drawing of alimentary canal, corresponding to the photograph of Figure 1d. The shaded area indicates the fat attached to the intestine. (Drawing by Yu Zhang).
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 Supplementary Figure S4 Habitat of Triplophysa weiheensis sp. nov.. (a) Type locality: Zhang River, at Chenjiamo Village, Zhangxian County; (b) Niutou River, at Hongbao Town, Qingshui County. (photo by Kai Zhao).
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Supplementary Figure S5 Visualize principal component analysis (PCA) results for 13 variables of morphometric characters (Table S2). (a) Variable correlation plot. Variables on the correlation plot are colored according to their contribution values. (b) The contribution of variables to PC1. The red dashed line on the graph indicates the expected average contribution. Only the top 10 contributing variables are shown. (c) Boxplot of morphometric measurements of five high contributing variables to PC1. The p values indicate significance from the t-test analysis. Abbreviation: CPD, caudal peduncle depth; CPL, caudal peduncle length; HL, head length; SL, standard length; T., Triplophysa.

Supplementary Tables

	Supplementary Table S1 List of Triplophysa species that have been reported in the Yellow River system
Species name
	Authors and year
	Whether in the Weihe river


	Triplophysa minxianensis
	Wang and Zhu 1979
	Yes


	Triplophysa sellaefer
	Nichols 1925
	Yes


	Triplophysa shaanxiensis
	Chen in Chen et al 1987
	Yes


	Triplophysa dalaica
	Kessler 1876
	Yes


	Triplophysa stoliczkae
	Steindachner 1866
	Yes


	Triplophysa robusta
	Kessler 1876
	


	Triplophysa orientalis
	Herzenstein 1888
	


	Triplophysa obscura
	Wang in Chen et al 1987
	


	Triplophysa scleroptera
	Herzenstein 1888
	


	Triplophysa pseudoscleroptera
	Zhu and Wu 1981
	


	Triplophysa pappenheimi
	Fang 1935
	


	Triplophysa siluroides
	Herzenstein 1888
	


	Triplophysa leptosoma
	Herzenstein 1888
	


	Triplophysa brevicauda
	Herzenstein 1888
	


	Triplophysa longianguis
	Wu and Wu 1984
	


	Triplophysa crassilabris
	Ding 1994
	


	Triplophysa alticeps
	Herzenstein 1888
	



Supplementary Table S2 13 morphometric characters used in the PCA analysis
Including body_depth/standard_length (SL), head_length (HL)/SL, preanus_length/SL, preanal_length/SL, prepelvic_length/SL, prepectoral_length/SL, caudal peduncle length (CPL)/SL, caudal peduncle depth (CPD)/SL, head_depth/HL, snout_length/HL, eye_diameter/HL, interorbital_width/HL, and postorbital_length/HL. 

Supplementary Table S2 was listed as a separate csv file, because it’s too big.

	Supplementary Table S3 Mitochondrial cytochrome b (cyt b) sequence samples of Triplophysa species and outgroups used in the present study
Species
	Voucher ID
	Accession number
	Sample site
	Origin


	Triplophysa hsutschouensis
	NWIPB 0710002
	KX373852
	Beidahe river, Sunan, Gansu
	This study


	Triplophysa stoliczkae
	NWIPB 1550000
	KX373851
	Daxiahe river, Linxia, Gansu
	This study


	Triplophysa wuweiensis
	NWIPB 1205606
	KX373838
	Shiyanghe river, Wuwei, Gansu
	This study


	Triplophysa tenuis
	NWIPB 1250174
	KX373841
	Heihe (Hexi drainage), Zhangye, Gansu
	This study


	Triplophysa leptosoma
	NWIPB 1250353
	KX373839
	Datonghe river, Menyuan, Qinghai
	This study


	Triplophysa pseudoscleroptera
	NWIPB 1505061
	KX373844
	Taohe river, Lintao, Gansu
	This study


	Triplophysa minxianensis
	NWIPB 1505925
	KX373849
	Weihe river, Qingshui, Gansu
	This study


	Triplophysa dalaica
	NWIPB 1205219
	KX373845
	Weihe river, Wushan, Gansu
	This study


	Triplophysa robusta
	NWIPB 1505995
	KX373850
	Daxiahe river, Linxia, Gansu
	This study


	Triplophysa pappenheimi
	NWIPB 1410049
	KX373843
	Taohe river, Luqu, Gansu
	This study


	Triplophysa siluroides
	NWIPB 1410007
	KX373842
	Yellow river, Maduo, Qinghai
	This study


	Triplophysa scleroptera
	NWIPB 1250405
	KX373840
	Yellow river, Guide, Qinghai
	This study


	Triplophysa orientalis
	NWIPB 1505576
	KX373846
	Heihe (Yellow river), ruoergai, Sichuan
	This study


	Triplophysa alticeps
	NWIPB 1108012
	KX373837
	Lake Qinghai, Qinghai
	This study


	Triplophysa bleekeri
	NWIPB 1505622
	KX373847
	Baishui river, Wenxian, Gansu
	This study


	Triplophysa weiheensis sp. nov.
	NWIPB 1505992
	KX373834
	Niutou river, Qingshui, Gansu
	This study


	Triplophysa weiheensis sp. nov.
	NWIPB 1505181
	KY781400
	Zhang River, Zhangxian, Gansu
	This study


	Triplophysa weiheensis sp. nov.
	NWIPB 1505922
	KY781401
	Niutou River, Maiji, Gansu
	This study


	Triplophysa weiheensis sp. nov.
	NWIPB 1505985
	KY781402
	Niutou river, Qingshui, Gansu
	This study


	Triplophysa weiheensis sp. nov.
	NWIPB 1505986
	KY781403
	Niutou river, Qingshui, Gansu
	This study


	Triplophysa chondrostoma
	NA
	KT213589
	Caidam
	Wang et al., 2016


	Triplophysa stoliczkae
	NA
	JQ663847
	Yellow river
	Li et al., 2013


	Triplophysa stoliczkae
	NA
	NC017890
	Yellow river
	Li et al., 2013


	Triplophysa stoliczkae
	NWPU 1208003
	MG725381
	Huangshui river, Huangyuan, Qinghai
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1208004
	MG725382
	Huangshui river, Huangyuan, Qinghai
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1108034
	MG725408
	Zhaqu river, Chindu, Qinghai
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1307052
	MG725407
	Zhaqu river, Chindu, Qinghai
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1307016
	MG725406
	Zhaqu river, Chindu, Qinghai
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1307007
	MG725405
	Zhaqu river, Chindu, Qinghai
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1307005
	MG725404
	Zhaqu river, Chindu, Qinghai
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1305148
	MG725400
	Kunes river, Xinyuan, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1305127
	MG725397
	Tekes river, Tekes, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1305125
	MG725396
	Tekes river, Tekes, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1305111
	MG725399
	Kunes river, Xinyuan, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1305065
	MG725398
	Kashi river, Nilka, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1305045
	MG725395
	Kashi river, Nilka, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1305043
	MG725394
	Kashi river, Nilka, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1106008
	MG725393
	Kongque river, Purang, Tibet
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1106007
	MG725392
	Kongque river, Purang, Tibet
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1007084
	MG725389
	Qaraqash river, Pishan, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1007083
	MG725388
	Yarkand river, Yecheng, Xinjiang
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1407014
	MG725410
	Changchuan river, Rutog, Tibet
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1407013
	MG725409
	Changchuan river, Rutog, Tibet
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1106002
	MG725391
	Lake Manasarovar, Purang, Tibet
	Feng et al., 2019


	Triplophysa stoliczkae
	NWPU 1106001
	MG725390
	Lake Manasarovar, Purang, Tibet
	Feng et al., 2019


	Triplophysa rotundiventris
	NWPU 1107006
	MG725402
	Naqu river, Amdo Zong, Tibet
	Feng et al., 2019


	Triplophysa dorsalis
	NWPU 1305232
	MG725413
	Tekes river, Tekes, Xinjiang
	Feng et al., 2019


	Triplophysa markehenensis
	NWPU 0907001
	MG725416
	Dadu river, Danba, Sichuan
	Feng et al., 2019


	Triplophysa anterodorsalis
	NWPU 1506001
	MG725417
	Jinsha river, Gonjo, Tibet
	Feng et al., 2019


	Triplophysa microps
	NWPU 1307038
	MG725385
	Lancang river, Zadoi, Qinghai
	Feng et al., 2019


	Triplophysa stewarti
	NWPU 1107007
	MG725411
	Lake Duoqing, Kangmar, Tibet
	Feng et al., 2019


	Triplophysa aliensis
	NWPU 1106031
	MG725412
	Lake Manasarovar, Purang, Tibet
	Feng et al., 2019


	Triplophysa stenura
	NWPU 1108064
	MG725583
	Lancang, Nangqian, Qinghai
	Feng et al., 2019


	Triplophysa tibetana
	NWPU 1160067
	MG725387
	Lake Manasarovar, Purang, Tibet
	Feng et al., 2019


	Triplophysa brevicauda
	NWPU 1106029
	MG725386
	Pengqu river, Nyalam, Tibet
	Feng et al., 2019


	Barbatula toni
	NA
	KY451914
	NA
	GenBank, unpublished


	Lefua costata
	NA
	DQ105196
	NA
	Tang et al., 2006



	Supplementary Table S4 Meristic counts of Triplophysa weiheensis sp. nov. and T. stoliczkae
Characters
	T. weiheensis sp. nov.
	T. stoliczkaea (n=278)
	T. stoliczkaeb (n=261)
	T. stoliczkaec (n=13)


	
	Holotype
	Paratypes (n=14)
	
	
	


	  Dorsal fin
	iii, 7
	iii, 6–7
	iv, 6–9
	iii~iv, 6–9
	iv, 7–8


	  Pelvic fin
	i, 6
	i, 5–6
	i, 6–8
	i, 6–8
	i, 6–8


	  Pectoral fin
	i, 10
	i, 10–11
	i, 10–12
	i, 10–12
	i, 10–11


	  Anal fin
	iii, 5
	iii , 5
	iii, 5
	iii, 5
	iii, 5


	  Caudal fin
	16
	15–16
	16
	13~17
	16


	  Gill rakers
	15
	14–16
	9–24
	13–23
	15–18


	  Vertebrae
	4+34
	4+34–36
	4+38–41
	4+36–41 (n = 95)
	4+38–39 (n = 8)



aData from Wu and Wu (1992); 

bData from Zhu (1989); 

cMeasurement data of T. stoliczkae from the Yellow River system (See the Comparative material for specimen information).

Supplementary Table S5. K2P genetic distances based on mitochondrial Cyt b sequences between species of genus Triplophysa. Genetic distance between Triplophysa weiheensis sp. nov. and T. stoliczkae (from the Yellow River system) was colored red, others less than this value were colored orange. 
Supplementary Table S5 was listed as a separate excel file, because it’s too big.
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