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Abstract: The Lancang-Mekong River is the longest river in Southeast Asia, and is one of the richest areas
of freshwater biodiversity in the world. Because it is an international river through six countries and holds
extremely high fish biodiversity, there is a lack of systematic understanding of freshwater fish diversity. Over
the past two decades, this team systematically compiled a list of freshwater fish species in 32 sub-basins or
tributaries in the upper and middle reaches of the Lancang-Mekong River. Now in this paper, the species
composition and distribution of fish have been analyzed, and the species diversity of the upper and middle
reaches of the Lancang-Mekong River has been evaluated using the taxonomic diversity index. The results
showed that 745 species of freshwater fish were recorded in the middle and upper reaches of the
Lancang-Mekong River. These fish belong to 229 genera, 63 families, 17 orders and 2 classes. Of these, 451
species of Cypriniformes fish accounted for 60.5% of the species. The taxonomic diversity index showed
that, from the source to the middle reaches of the river, the taxonomic distribution of freshwater fish became
increasingly more even, the relationships were increasingly further apart, and the fish diversity gradually
increased. Cluster analysis (CA) and multi-dimensional scaling analysis (MDS) results showed that the 32
sub-basins could be divided into three groups (Jaccard similarity coefficient=8.69), and the analysis of
similarity (ANOSIM) indicated that the composition of freshwater fish differed significantly between the
groups (R =0.877, P = 0.001). Similarity percentage analysis (SIMPER) results indicated that Cypriniformes
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and Siluriformes were the main fish that differed among the three groups, and the species composition of
groups presented distinctive changes at the family and species levels with the altitude rising. With the rapid
population growth and economic development of the countries in the river basin in recent decades, the fish
diversity and fishery resources of the Lancang-Mekong River face serious threats. Thus, it is urgent that
countries in the river basin cooperate and formulate a scientific protection plan at the basin scale.
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Fig. 1 Map of the upper and middle reaches of the Lan-
cang-Mekong River, the geographic regions (sub-basins or trib-
utaries) and investigation spots in this study. Sub-basins
Division: ZQ: Zaqu; SQ: Sequ; AD: Adong River; YC:
Yongchun River; TD: Tongdian River; EH: Erhai; BJ: Bijiang;
HH: Heihui River; LZ: Luoza River; MG: Mengga River; XH:
Xiaohei River; WY: Weiyuan River; HR: Hei River; BY:
Buyuan River; LS: Liusha River; NL: Nanla River; DZ:
Dazhong River; MK-1: The Border between China and
LAOs-Bokeo, LAOs; MK-2: Bokeo-Nam Ou River Estuary,
Luang Prabang; NO: Nam Ou River; NK: Nam Khan River;
NN: Nam Ngum River; MK-3: Nam Ou River Estuary, Luang
Prabang-Nam Ngum Estuary, Vientiane; NNP: Nam Nhiep
River; NC: Nam Cadinh River; SG: Songkhram River; CHI:
Chi River; MUN: Mun; SBF: Se Bang Fai River; SBH: Se
Bang Hieng River; SK: Se Kong River; MK-4: Songkhram
Estuary-the border between LAOs and Cambodia.
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Table 1 Average taxonomic distinctness (A") and variation in taxonomic distinctness (A*) of 32 sub-basins in the upper and middle

Lancang-Mekong River. Sub-basin codes are shown in Fig. 1.

MEft 42k LUL LS PR REFIRE HRERBRIRE | LRt R PR RERIRE rRERL IR
Sub-basin  Species number Average taxonomic Variation in Sub-basin  Species number Average taxonomic variation in
distinctness (A") taxonomic distinctness (A") taxonomic
distinctness (A*) distinctness (A*)
ZQ 17 60.88 434.52 NL 116 65.78 221.76
SQ 24 61.45 348.62 MK-1 240 68.52 233.13
AD 10 60.89 550.32 MK-2 99 67.47 232.44
YC 21 63.05 379.28 NO 105 65.64 247.45
TD 26 62.95 370.35 NK 85 67.68 227.93
BJ 54 64.72 261.12 MK-3 223 70.52 223.58
HH 39 66.37 256.32 NN 157 67.92 224.96
EH 23 56.92 396.82 NNP 123 69.65 220.26
Lz 49 65.92 218.71 NC 104 69.47 226.98
XH 62 65.67 221.7 SG 70 72.31 182.76
MG 10 66.22 210.17 CHI 170 71.55 185.59
Wy 32 67.06 242.95 MUN 294 71.68 198.2
HR 23 64.19 331.85 SBF 72 68.46 237.22
Dz 11 60.73 406.74 SBH 157 69.83 216.84
BY 100 66.5 247.27 SK 94 65.67 244,18
LS 109 66.14 226.43 MK-4 379 71.45 195.07
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Fig. 2 The 95% probability funnels of average taxonomic distinctness (A*) and variation in taxonomic distinctness (A*) for 32
sub-basins of the upper and middle reaches of Lancang-Mekong River. Sub-basin codes are shown in Fig. 1.
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Fig. 3 Cluster analysis of 32 sub-basins freshwater fish data for the upper and middle reaches of the Lancang-Mekong River based
on Jaccard similarity matrix and group average clustering method. Sub-basin codes are shown in Fig. 1.
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Table 2 The genera contributing to similarity of freshwater fish composition among three biogeographical regions in the upper and

middle reaches of the Lancang-Mekong River.

Kt VX i i AN i 5 DX A R i
Key genus Headwaters & upper reach Upper reach & middle reach Headwaters & middle reach
Hi)E Altigena 247 - -
LUk )@ Glyptothorax 7.62 2.37 2.15
i JE Hemibagrus - 1.9 =
[BI &6 )= Hemimyzon 2.4 - =
KB4 JE Mystacoleucus - 1.97 2.15

fitJ& Mystus - 1.95 2.07
ZUEfaJE Osteochilus - 1.83 1.97
JoviéitfE Pangasianodon - 1.8 -
HfLilJE Pao - 1.83 1.99

f#kJ/® Pareuchiloglanis 3.11 - -
WfL4JE Poropuntius 2.97 2.39 2.02
¥R Pseudecheneis 3.23 = =

Wi )& Rasbora - 3.17 3.1

FEffJE Schistura 2.83 3.92 2.79
Zifafa)® Schizothorax 6.25 - 2.61
ghfa)E Tor 2.68 - —
R R Triplophysa 6.18 - 2.27
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Iid sk 1 162F(Zhang et al, 2018), 5 E AT IE
H K261 (Kang et al, 2009a, b). AHF 5t 1 1k
RGBT RV A B IRERLEGR K )
b 42 5% B Fo oA, VG TT—Y8 AL A R K a2
7A5Fh, WIERE NS MY, BAEETI-E A
TR 7K 2B 0T 1,000F4, 4R 0z 8 ik =
KITHAK I — A, YR 2R SRR
FARPRERE . AL B DL S i s A ) SR S5 R 3R % )
AH5%(MacArthur & Wilson, 1967; JF&58%%, 2009).
WYV —E A WAE A — 2 B AL BN R T, Hb
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e T N A e s TR S AN S EE E N e R
T, TR B AR AT o ey b X HAA B R )
AR AN R R R R DA SRR T R A T, et
TE R 5T 7 52 B B B A AR X AR E ISR, R
FEARZ B VYL OR BRI R . —F IR g T
TR TL—J8 AT BA R 2R .

TRV VT~ A 0] 0 2 4H R i o i H A
i T B B o7 e E BTN . AR LAERTE B R 3,
o 2 V)R EL1K160.5%, H 5 38 ] H AR R AL VAT i AH
EE, GiQYL(77.78%). 347 (75.15%) M1 ERVL(81.47%)
R REE), WIETT-JE AWELE H By & e
B B, AT B (S0 19.3%) A H (1
H119%) BT (5 ELg ) b Tt o 3% 55 e VT A ] a2
X R EH K WIETT-JE AL R X 5
R IX R X R PRy, X RA AT T kE
LN Il BT AR AR SR Y DA S 2K e ke Y
Fo MAREZRHAKRNE 22 R AEA KT,

TR VT =Y A 0] £ S A R R = KR K
o R 2R T . AR ORI 10FF ik K f 2k
W AR A T A, B FE B R AL (Himantura
chaophraya). = 7¢ikfif(Pangasianodon gigas). £#£
fif (Pangasius sanitwongsei) Al 2 i fil (Catlocarpio
siamensis), H i B E 68 2 B A7 B R 2K b N A
BORIPFh, ARE ATIA300 kg, A41A300 cm. It
4247 135F#(Baran, 2006), 1M H 32 LA 2500
= (Poulsen et al, 2002; Ziv et al, 2012).

MR HT(CAYSS KA, TEJaccardHHAPE &R
#98.691 AT LK 32N iRt dsk 7 YR IX o LAl
UiE34H, ANOSIMAG 5 45 SR A IGIE 1 3248 1k 2 [] 1)
R Y R, X R 2 R ST -YE A
TR H AR SR VA G . ARYESIMPER 2 4T 45
PR DX R M 2 DL G £ ) A vy i A A5 e B SR
T, XERPEIE R ERR . ROKIER. RKRETE S
WEE, JE T A e e R X A SR IX R T b 0
DA ik e Ay LR 8 S i PR 2, RIS
e BRI 23 B v SRR A rhle 32 R KB
Rt S5 AR X A 2R, i BB A F R . /K
ISR WG KiREE . BRI H AT H
1 RAE R AN 3 5 BRG], {F a5 B
R I T B SRR, 1 S K
PIRBE KGR . PR R SR>, B

A BRI B A K AR 2 NG e L e S AR
kRl 25 (3K3).

SRR TR AU B T R A AN SR 2
K R RV EY) Z FE % (Clarke & Warwick, 1998),
T HASZRFER /AN RAETTIEA A S R & R
S0 (Clarke & Warwick, 1998, 2001b), C.&4k) 2
WEFCUF B AE B W) 2 FEVERE 52 5 A i fe S B A
—EL# (Jiang et al, 2019). AHIF 5t P 3553 2K 2 7
TRE(AN I K2 B AR RARB(A TR R B R
PRI 15, A SRR, X5k B
X TR B ol 5 i LA AL R ) o A AL B (R
B4, 2005), DRI, ASHIE T bR HTBRVE L8 2 i o
R R AEOR K SRR AT A R B T T
ITHIMIE B . E NN, 1 RSP B A
o, iR JE T 2 AN E R KA 2 R S T )
AR T —ANEEE . ik, WIESLEIFE, %
TSI AR 22 RSB T 5, T 425 A R R AR
JE o ARHEFLH, MUESK B, KA K
TG b 3 A ORI 5, SRS O0C Rk, 733k
AR S, R AR T IX — 45

TV YT — I A T A Dy 4 BR 2R 2 1) [ Bl A A
KR Z R = T —, AV Z R IUIR
FRITTED M P B U 32 381 27 5 5T (Kang et al, 2009a;
Valbo-Jargensen et al, 2009; Baran, 2010; Kano et al,
2016; Zhang et al, 2018). JH A A AFA A Fik
(P L0FH IR K f 2 () A, 2 4 Bk A B2 £ 2R
TG Etth . —, [FIBT, 2 DL 3 AR R A 31
BRI 7R WP B L B B k. 4R
1M, IT304Fk, FEAE s e BN H 3G K& 5E i
PR &, VR TT Y8 2V 1R 7K A2 4 22 A A vl
PEIR I I ™ E A (Ziv et al, 2012). 455 Tk
DAZK A AR A A 57 o E I AN KiE3), 45
YR VT—JE AR K A2 25 2 40 1F T I A2 SR 4k
Wy B3z e, AR IE R . AVMANRFAES
PR @ (Dudgeon et al, 2006; Kang et al, 2009b
Zhang et al, 2018). #Rifi, T H¥ETT-IE A Ak
R T 1t A7 BB R 8 R A DL R v 1) #8224
PE, RHIRN Tz R 2 R oA, &R
T AEORE B ) 2 1t AR B A FL I DR AT AR 2 AR 1Y
Ptk A5, Msmais N E oK R G, S 3k
=, AERIBRE EHE R e R BE

fndRE
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Table 3 The genera contributing to similarity of fish composition within headwaters, upper and middle reaches

H Order £t Family J& Genus TIRkZ Contribution (%)
JHIX Headwaters #J¥H Cypriniformes A} Cyprinidae EfaJE Schizothorax 34.43
it )@ Ptychobarbus 2.04
A JE Schizopygopsis 2.04
24#F} Nemacheilidae = R k)R Triplophysa 16.11
i B4 @ Homatula 2.13
JE#Fl Balitoridae HL P )# Pseudohomaloptera 2.13
7% H Siluriformes e Sisoridae glfk/E Glyptothorax 9.86
fkJ& Pareuchiloglanis 7.95
¥4fskJE Pseudecheneis 6.74
StfkJ& Creteuchiloglanis 4,61
fntl/ #HF H Cypriniformes #iF} Cyprinidae W)fLEEJE Poropuntius 7.07
Upper reach JHt54J8 Scaphiodonichthys 47
“ithJ& Torg 413
%8 Altigena 3.42
=k fJE Garra 3.4
AR EEfJE Ageneiogarra 3.01
28R} Nemacheilidae FAff/E Schistura 3.91
7% H Siluriformes kAl Sisoridae AU fgkJE Glyptothorax 8.86
¥Efgk)JE Pseudecheneis 4.1
BnEeEL Ailiidae &2 J® Clupisoma 2.98
i fill}2 H Cypriniformes fill &} Cyprinidae KGR JE Mystacoleucus 4
Middle reach /S8 Cyclocheilichthys 2.66
ZLEE)E Hampala 248
4UE )& Osteochilus 2.7
1%} Danionidae P& Rasbora 3.91
HI My fa)E Opsarius 3.74
fifiJ H Perciformes %l Channidae fildJ& Channa 3.36
&1 H  Synbranchiformes HEHF} Mastacembelidae )= Mastacembelus 2.3
5% H Siluriformes %%} Bagridae )= Mystus 2.28
fili 2 H Tetraodontiformes  filif} Tetraodontidae HrLil)E Pao 2.22

BUft: BAPimiiE. mREid. 2F 8L %
St AR A L VB £ RUA &, 4 s R

Sk

Baran E (2006) Fish Migration Triggers in the Lower Mekong
Basin and Other Tropical Freshwater Systems. MRC Tech-
nical Paper No. 14, Mekong River Commission, Vientiane.

Baran E (2010) Mekong fisheries and mainstream dams. In:
ICEM 2010, pp. 1-145. Mekong River Commission Strat-
egic Environmental Assessment of Hydropower on the Me-
kong Mainstream, International Centre for Environmental
Management, Hanoi, Vietnam.

Chen LH, He DM (2000) The ecological impacts of hydropo-
wer cascade development in Lancang-Mekong River. Acta
Geographica Sinica, 67, 577-586. (in Chinese with English
abstract) [FRENIE, {iT-KHH (2000) JVEII-IE A K HAH
PRI, 2R, 67, 577-586.]

Chu XL, Chen YR (1989) The Fishes of Yunnan, China Part I.
Science Press, Beijing. (in Chinese) [#% i, FR4LF(1989)
BB RN, B, b5

Chu XL, Chen YR (1990) The Fishes of Yunnan, China Part II.
Science Press, Beijing. (in Chinese) [#%#71%%, W4R
(1990) ZmIMmILE(IA). BhFdft, Jb5t]

Clarke KR, Warwick RM (1998) A taxonomic distinctness
index and its statistical properties. Journal of Applied



10 A

PG WIETL-JE A Rl K 2 R 1099

Ecology, 35, 523-531.

Clarke KR, Warwick RM (2001a) A further biodiversity index
applicable to species lists: Variation in taxonomic disti-
nctness. Marine Ecology Progress Series, 216, 265-278.

Clarke KR, Warwick RM (2001b) Change in marine communi-
ties: An approach to statistical analysis and interpretation,
2nd edn. Plymouth Marine Laboratory, Plymouth.

Dudgeon D (2011) Asian river fishes in the Anthropocene:
Threats and conservation challenges in an era of rapid envir-
onmental change. Journal of Fish Biology, 79, 1487-1524.

Dudgeon D, Arthington AH, Gessner MO, Kawabata Z, Kn-
owler DJ, Leveque C, Naiman RJ, Prieur RAH, Soto D,
Stiassny MLJ, Sullivan CA (2006) Freshwater biodiversity:
Importance, threats, status and conservation challenges. Bio-
logical Reviews, 81, 163-182.

Eschmeyer WN, Fricke R (2019) Catalog of Fishes: Genera,
Species, References. http://researcharchive.calacademy.org/
research/ichthyology/catalog/fishcatmain.asp. (accessed on
2019-02-28)

Ge F (2008) Modern Ecology, 2nd edn. Science Press, Beijing.
(in Chinese) [Xl& (2008) HIARAZAEE, B2k, FI=HR
#, dbnt]

He DM (1995) Analysis of hydrological characteristics in
Lancang-Mekong River. Yunnan Geographic Environment
Research, 7, 58-74. (in Chinese with English abstract) [{7 X
W (1995) HNETL—VE AT K SCRFE /> AT, 2 B A 5
9L, 7, 58-74.]

Hortle KG (2009) Chapter 9—Fisheries of the Mekong River
Basin. In: The Mekong (ed. Campbell IC), pp.197-249.
Academic Press, San Diego.

Jiang XM, Ding CZ, Brosse S, Pan B, Lu Y, Xie ZC (2019)
Local rise of phylogenetic diversity due to invasions and
extirpations leads to a regional phylogenetic homogenization
of fish fauna from Chinese isolated plateau lakes. Ecological
Indicators, 101, 388-398.

Jiang ZG, Ji LQ (1999) Avian-mammalian species diversity in
nine representative sites in China. Chinese Biodiversity, 7,
220-225. (in Chinese with English abstract) [# &N, 45
i (1999) L E WA L FEE I B ) G-FIe BT . AEME
FEME, 7, 220-225.]

Kang B, He DM, Perrett L, Wang HY, Hu WX, Deng WD, Wu
YF (2009a) Fish and fisheries in the upper Mekong: Current
assessment of the fish community, threats and conservation.
Reviews in Fish Biology and Fisheries, 19, 465-480.

Kang B, Perrett L, Li YG, He DM (2009b) Are the fish of the
upper and lower Mekong interconnected. Chinese Journal of
Oceanology and Limnology, 27, 400-407.

Kano Y, Dudgeon D, Nam S, Samejima H, Watanabe K, Gru-
dpan C, Grudpan J, Magtoon W, Musikasinthorn P, Nguyen
PT, Praxaysonbath B, Sato T, Shibukawa K, Shimatani Y,
Suvarnaraksha A, Tanaka W, Thach P, Tran DD, Yamashita

T, Utsugi K (2016) Impacts of dams and global warming on
fish biodiversity in the Indo-Burma hotspot. PLoS ONE, 11,
€0160151.

MacArthur RH, Wilson EO (1967) The Theory of Island
Biogeography. Princeton University Press, Princeton.

MRC (2003) Mekong Fish Database: A Taxonomic Fish Data-
base for the Mekong Basin. Mekong River Commission,
Phnom Penh.

Poulsen AF, Poeu O, Viravong S, Suntornratana U, Tung NT
(2002) Fish migrations of the Lower Mekong River Basin:
Implications for Development, Planning and Environmental
Management. MRC Technical Paper No.8, Mekong River
Commission, Phnom Penh.

Qu FY, Yu ZS (2010) The application of taxonomic diversity
in macrobenthic ecology: Taking Yellow Sea for example.
Biodiversity Science, 18, 150-155. (in Chinese with English
abstract) [, T 71 (2010) 432K 2 FEPELE KRR
WS AR 5 7R CAS0 R Zh ) . )
ZFEE, 18, 150-155.]

Rainboth WJ (1996) Fishes of the Cambodian Mekong. FAO
Species Identification Field Guide for Fishery Purposes,
FAQO, Rome.

Rainboth WJ, Vidthayanon C, Mai DY (2012) Fishes of the Gre-
ater Mekong Ecosystem with Species List and Photographic
Atlas. Miscellaneous Publications No. 201, University of
Michigan, Museum of Zoology, Ann Arbor.

Sun ZL, Liu YL, Liu J, Zhao ZX, Wang GX, Jin JL, Bao ZX,
Liu CS (2018) Analysis on the present situation and demand
of water utilization in the Lancang-Mekong River Basin.
Journal of Water Resources & Water Engineering, 29(4),
70-76. (in Chinese with English abstract) [#)E 5, XIHiHN,
X, BEH, Eal, $ER, 6IRE, X% (2018)
TEETL-VE 2 TRk SRR IR S /& ke i, oK BEUR
5K TR, 29(4), 70-76.]

Tang ZY, Wang ZH, Fang JY (2009) Historical hypothesis in
explaining spatial patterns of species richness. Biodiversity
Science, 17, 635-643. (in Chinese with English abstract) [/#
H3e, TEE, T (2009) A2 B Ak J 1 Hh
SRR L. B R, 17, 635-643.]

Valbo-Jgrgensen J, Coates D, Hortle KG (2009) Chapter
8—Fish diversity in the Mekong River basin. In: The
Mekong (ed. Campbell IC), pp.161-196. Academic Press,
San Diego.

Warwick RM, Clarke KR (2001) Practical measures of marine
biodiversity based on relatedness of species. Oceanography
and Marine Biology: An Annual Review, 39, 207-231.

Wei FW, Nie YG, Miao HX, Lu H, Hu YB (2014) Advancem-
ents of the researches on biodiversity loss mechanisms.
Chinese Science Bulletin, 59, 430-437. (in Chinese with
English abstract) [£85#H 50, kR, MEE, ik, 50K
(2014) A=Wy 2 FE PR R HLHIBT FEHE e . Bl i@ 4Rk, 59,

RS



ks

1100 £ ¥ % B M Biodiversity Science 521%

430-437.] HEHEMER. 1R, 32, 21-29.]

Xu BD, lJin XS, Liang ZL (2005) Calculation of hierarchical Zhang C, Ding L, Ding C, Chen L, Sun J, Jiang X (2018) Re-
diversity of fish in the Huanghai and Bohai Seas. Periodical sponses of species and phylogenetic diversity of fish com-
of Ocean University of China (Natural Science), 35, 25-28. munities in the Lancang River to hydropower development
(in Chinese with English abstract) [{&: 58, &R, 24E and exotic invasions. Ecological Indicators, 90, 261-279.

M (2005) XJHE. EhiEERER S AEEMHES. R EEE Ziv G, Baran E, Nam S, Rodriguez-Iturbe I, Levin SA (2012)
K2R (H SR B 24 R), 35, 25-28.] Trading-off fish biodiversity, food security, and hydropower

You Z, Feng ZM, Jiang LG, Yang YZ (2014) Population in the Mekong River Basin. Proceedings of the National

distribution and its spatial relationship with terrain elements Academy of Sciences, USA, 109, 5609-5614.

in Lancang-Mekong River Basin. Mountain Research, 32,
21-29. (in Chinese with English abstract) [}7¥, &M,
ZEOL, W (2014) WITL-JH A FAE 12 & (CUEHwZE: BB TUEgwiE: NET)

Mis% Supplementary Material

MRl ANATEEAKELZRICH, TEMEERE
Appendix 1 Literatures, monographs and investigation reports for the compilation of freshwater fish list in this paper
http://www.biodiversity-science.net/fileup/PDF/2019195-1.pdf

MisR2 SRISII-EAR T B2 RIE Rk B R R
Appendix 2  List of freshwater fish species in 32 sub-basins of the upper and middle reaches of Lancang-Mekong River
http://www.biodiversity-science.net/fileup/PDF/2019195-2.pdf




A, IVBRSE, TR, MRBE. BEVT-JH AT KBRS R B Z L, 2019, 27(10): 1090-1100.
http://www.biodiversity-science.net/CN/10.17520/biods.2019195

MRl AXHATEERKBEZAROIE. EEMRAERS

Appendix 1  Literatures, monographs and investigation reports for the compilation of freshwater fish list in this paper

Chen XY (2013) Checklist of fishes of Yunnan. Zoological Research, 34, 281-343.(in Chinese with English abstract) [N (2013) mrd R4 5%k, B2~ 9T,
34,281-343.]

Chu XL, Chen YR (1989) The Fishes of Yunnan, China Part 1. Science Press, Beijing. (in Chinese) [#& 8%, FRESHT(1989) = & (LM, BlerH kAL, b
]

Chu XL, Chen YR (1990) The Fishes of Yunnan, China Part II. Science Press, Beijing. (in Chinese) [#i#1i%, MR (1990) ~FASECTM. Bliaz ks, b
]

Doi A (1997) A review of taxonomic studies of Cypriniform fishes in southeast Asia. Japanese Journal of Ichthyology, 44(1), 1-33.

He YM, Yang TL, Liu J, Yang ZZ (2010) The investigation of the fish current resources in Erhai Lake. Journal of Chuxiong Normal University, 25(3), 53-58. (in
Chinese with English abstract) [{ 8, #H e, XA, #HEE (2010) HEEARZIHIURIEEWITT. MG BeA), 25(3), 53-58.]

He SP, Wang W, Chen YR, Li ZY, Yang JX (1999) The preliminary investigation of fish biodiversity in middle and upper reach of Lancangjiang River. Yunnan
Geographic Environment Research, 11, 26-29. (in Chinese with English abstract) [fA]%#°F, TAf, MRiE, =0 =, A (1999) WL+ ity 2
PEBULR IR, 2 B A0S, 11, 26-29.].

Kang B, He DM, Perrett L, Wang HY, Hu WX, Deng WD, Wu YF (2009) Fish and fisheries in the upper Mekong: Current assessment of the fish community, threats
and conservation. Reviews in Fish Biology and Fisheries, 19, 465—480.

Kang B, He DM (2007) Research Progress of Biodiversity of Fish Species in the Lancangjiang River. Resources Science, 29(5), 195-200. (in Chinese with English
abstract) [FOWR, KW (2007) VLA ZAEIEDITTHERE. BEUR, 29(5), 195-200.]

Kang B, Hu WX, Qi WL, Yang CM, Li JH (2010) Research on fish species diversity in the Buyuan River. Progress in fishery sciences, 31(3), 6—14. (in Chinese with
English abstract) [FExt, #ASCHR, 5300, MW, 250140 (2010) FMEITAZ RS, ol RHEERE, 31(3), 6-14.]

Kano Y, Dudgeon D, Nam S, Samejima H, Watanabe K, Grudpan C, Grudpan J, Magtoon W, Musikasinthorn P, Nguyen PT, Praxaysonbath B, Sato T, Shibukawa K,
Shimatani Y, Suvarnaraksha A, Tanaka W, Thach P, Tran DD, Yamashita T, Utsugi K (2016) Impacts of dams and global warming on fish biodiversity in the
Indo-Burma hotspot. PLoS ONE, 11, e0160151.

Kottelat M (2000) Diagnoses of a new genus and 64 new species of fishes from Laos (Teleostei: Cyprinidae, Balitoridae, Bagridae, Syngnathidae, Chaudhuriidae and
Tetraodontidae). Journal of South Asian Natural History, 5, 37-82.



A, IVBRSE, TR, MRBE. BEVT-JH AT KBRS R B Z L, 2019, 27(10): 1090-1100.
http://www.biodiversity-science.net/CN/10.17520/biods.2019195

Kottelat M (2001) Fishes of Laos. Wildlife Heritage Trust Publications, pp. 1-198, Colombo.

Kottelat M (2009) Fishes of the upper Nam Ou drainage in Laos. WWF-Community Fisheries: Supporting food security and aquatic biodiversity (ComFish Project),
1-27.

Kottelat M (2016) The fishes of the Nam Theun and Xe Bangfai drainages, Laos. Hydroécologie Appliquée, 19, 271-320.

Kottelat M, Baroche RDL (2011) Fishes of the Xe Kong drainage in Laos, especially from the Xe Kaman. Co-Management of freshwater biodiversity in the Sekong
Basin. WWF & Critical Ecosystem Partnership Fund, 1-29.

Liu MD, Chen DQ, Duan XB, Wang K, Liu SP (2011) Ichthyofauna composition and distribution of fishes in Yunnan section of Lancang River. Journal of Fishery
Sciences of China, 18, 156-170. (in Chinese with English abstract) [XI| B #t, BRAER, Bk, 8], X147 (2011) VRV A Bt R4S o Am.
IKF=REE, 18, 156-170.]

Liu ZH, He JC, Jiang WG (1987) A survey of fishes in the middle reaches of the Lancang River, Yunnan Province. Journal of Yunnan University, 9, 146—150. (in
Chinese with English abstract) [XI[#cHE, (T2 5, VL& (1987) =Gl R b X A &Y. =~ K2FR, 9, 146-150.]

Ng NN, Kottelat M (2000) Descriptions of three new species of catfishes (Teleostei: Akysidae and Sisoridae) from Laos and Vietnam. Journal of South Asian Natural
History, 5, 7-15.

Phomikong P, Fukushima M, Sricharoendham B, Nohara S, Jutagate T (2015) Diversity and community structure of fishes in the regulated versus unregulated
tributaries of the Mekong River. River Research and Applications, 31, 1262—1275.

Valbo-Jergensen J, Coates D, Hortle K (2009) Chapter 8—Fish diversity in the Mekong River Basin. The Mekong, 161-196.

Zheng LP, Chen XY, Yang XJ (2013) Status and conservation of fishes in the middle and lower Langcangjiang River. Zoological Research, 34, 680—686. (in Chinese
with English abstract) [ =2°F, BR/NEE, B 2% (2013) BHETLH FUffaZRIR AR Y. ShW)2#T 5T, 34, 680—686.]

Zhou W, Li MH, Li YL (2016) Fish diversity in four nature reserves in Southwest Yunnan, China and the evaluation indicators. Biodiversity Science, 24, 313-320.
(in Chinese with English abstract) [JAff, Z=H]<x, 24725 (2016) MPHREPYA ARORY X R D RENE KPR ERTT. EWZHEPE, 24, 313-320]

Bureau of Aquatic Products, Tibet, China (1995) Fishes and Fish Resources in Xizang, China. China Agriculture Press, Beijing. [ H VG X 7K/~ 5 (1995) Vi A
RPICBHR. rh E RO H R, AB5T]



FENE, IVBRSE, TR, MRBIE. BETT-JE AT KBRS R, B2 REPE, 2019, 27(10): 1090-1100.
http://www.biodiversity-science.net/CN/10.17520/biods.2019195

MisR2 REII-RE A B2 A A 7k & KA R
Appendix 2 List of freshwater fish species in 32 sub-basins of the upper and middle reaches of Lancang-Mekong River

L/ WAt HS Sub-basin codes

Species MK-1 MK-2 MK-3 MK-4 NO NC CHI NK MUN NN NNP SBF SBH SK SG LS BJ HH SQ ZQ AD YC NL BY WY MG LZ DZ XH HR TD
Aaptosyax grypus + +

Acantopsis dialuzona + + + + + + + + +

Acantopsis dinema + + + +

Acantopsis ioa + + + +

Acantopsis rungthipae + + + + +

Acantopsis thiemmedhi +

Acheilognathus barbatulus + + +
Acheilognathus deignani + + +

Achiroides leucorhynchos + +

Achiroides melanorhynchus + +

Acrossocheilus xamensis + +

Ageneiogarra imberba + + + + + + + +
Akysis bilustris +

Akysis brachybarbatus + + +
Akysis ephippifer +

Akysis maculipinnis +

Akysis pulvinatus +

Akysis recavus +

Akysis variegatus +

Akysis varius + + + + + + + +

Albulichthys albuloides +

Altigena elegans + +

Altigena lippa + + + + + + + + + +
Altigena sinkleri +

Altigena yunnanensis + + +
Altigena zhui + + + + +
Ambastaia nigrolineata + + + + +

Ambastaia sidthimunki + + +

Amblyceps caecutiens +

Amblyceps mangois +

Amblyceps serratum + + +

Amblypharyngodon chulabhornae + + + + + + + +

Amblyrhynchichthys micracanthus + + + +

Amblyrhynchichthys truncatus + + + +

Anabas testudineus + + + + + + + + + + + + + + +
Anguilla bicolor +

Anguilla marmorata +

Annamia normani + + +
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Wy W iitidiAS Sub-basin codes

Species MK-1 MK-2 MK-3 MK-4 NO NC CHI NK MUN NN NNP SBF SBH SK SG LS BJ HH SQ ZQ AD YC NL BY WY MG
Aperioptus delphax + + +

Aperioptus gracilentus + + + + + +

Aperioptus gracilis + + + +
Aperioptus hapalias + + + + + + + + +

Aplocheilus panchax +

Arius acutirostris +

Auriglobus modestus +

Auriglobus nefastus + + + + +

Badis ruber + +

Bagarius bagarius + + + + + + + + + + + n
Bagarius suchus + + + + +

Bagarius yarrelli + + + + + + + + + + + + +
Bagrichthys macracanthus +

Bagrichthys macropterus +

Bagrichthys majusculus + + + +

Bagrichthys obscurus + + + +

Balantiocheilos ambusticauda +

Balantiocheilos melanopterus + + + +

Balitora annamitica +

Balitora kwangsiensis +

Balitora lancangjiangensis + + + + + + + + +
Balitoropsis vulgaris + + +

Balitoropsis zollingeri +

Bangana brevirostris + +
Barbichthys laevis + + + + +

Barbodes aurotaeniatus + + + + + + + + + +

Barbodes binotatus + +

Barbodes jacobusboehlkei + + + + +

Barbodes lateristriga +

Barbodes rhombeus + + +

Barbonymus altus + + + + + + + + + +

Barbonymus gonionotus + + + + + + + + + +
Barbonymus schwanefeldii + + + +

Barilius caudiocellatus + + +
Belodontichthys dinema +

Belodontichthys truncatus + + + +

Betta imbellis +

Betta prima +

Betta smaragdina + + + + + + +

Betta splendens + + + + + n
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Boesemania microlepis + + + +

Boraras micros + +

Boraras urophthalmoides +

Brachirus harmandi + + + + + + + + + +

Brachirus panoides +

Brachirus siamensis + +

Brachydanio rosea + +

Brachygobius mekongensis + + + +

Brachygobius xanthozona + + +

Carassius praecipuus +

Carinotetraodon lorteti + + +

Catlocarpio siamensis +

Cephalocassis borneensis +

Ceratoglanis pachynema +

Chagunius baileyi +

Channa gachua + + + + + + + + + + + + + + + + + +
Channa limbata + + + + + + +

Channa lucius + + + + + + + +
Channa marulius +

Channa melasoma +

Channa micropeltes + + + + +

Channa orientalis + +

Channa striata + + + + + + + + + + + + + +
Chaudhuria caudata + + + + +

Chaudhuria fusipinnis +

Chitala blanci + + + +

Chitala chitala + +

Chitala lopis +

Chitala ornata + + +

Cirrhinus cirrhosus + + + + + +

Cirrhinus jullieni + + + + + +

Cirrhinus microlepis + +

Cirrhinus molitorella + + + + + + + + + +
Cirrhinus mrigala +

Cirrhinus prosemion + + + +

Clarias batrachus + + + + + + + + + + + + + +
Clarias fuscus +

Clarias macrocephalus + + + + + + + + +

Clarias meladerma + +

Clarias serniosus + +
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Clupeichthys aesarnensis + + + + + + + + + +

Clupeichthys goniognathus + + + +

Clupeoides borneensis + + +

Clupisoma longianale + + + + +

Clupisoma sinense + + + + + + + + + + +

Cobitis laoensis +

Coilia lindmani +

Coptodon zillii +

Corica laciniata + + +

Cosmochilus cardinalis + + + + +

Cosmochilus harmandi + + + + + + +

Creteuchiloglanis kamengensis + + + + +
Creteuchiloglanis longipectoralis + +
Crossocheilus atrilimes + + + + + + + + + +

Crossocheilus cobitis +

Crossocheilus oblongus + + + + + +

Crossocheilus reticulatus + + + + + + + + + +

Cyclocheilichthys apogon + + + + + + + +

Cyclocheilichthys armatus + + + + + + + + + + + + + +

Cyclocheilichthys heteronema + +

Cyclocheilichthys lagleri +

Cyclocheilichthys repasson + + + + + + + + + + + + + + +

Cyclocheilos enoplos + + + + +

Cyclocheilos furcatus + +

Cynoglossus microlepis + +

Cyprinus barbatus .
Cyprinus chilia .
Cyprinus daliensis +
Cyprinus longipectoralis .
Cyprinus megalophthalmus .
Cyprinus pellegrini .
Danio albolineatus + + + +

Danio roseus + + + + +

Datnioides microlepis + + + +

Datnioides pulcher +

Datnioides undecimradiatus + + + + +

Dermogenys orientalis +

Dermogenys pusilla + +

Dermogenys siamensis + + + + + +

Devario acrostomus +
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Devario aequipinnatus 4 +
Devario annandalei + + + +

Devario apopyris + +

Devario browni + +
Devario chrysotaeniatus + + + + + + +

Devario fangfangae + +

Devario gibber +

Devario laoensis + + + + + +

Devario leptos + +

Devario regina +

Devario salmonatus + +

Dichotomyctere fluviatilis + + + +

Discherodontus ashmeadi + + + + + +

Discherodontus halei + + + +

Discherodontus parvus + + + + +
Doryichthys boaja +

Doryichthys contiguus + + + +

Doryichthys deokhatoides +

Doryichthys martensii +

Enteromius huguenyi +

Epalzeorhynchos bicolor + +

Epalzeorhynchos frenatum + + + + + + + +

Epalzeorhynchos munense + + + +

Esomus danrica + + + +

Esomus longimanus + + + + + +

Esomus metallicus + + + + + + + + + + +

Eugnathogobius siamensis + + +

Fluvitrygon signifer + +

Folifer brevifilis + + + +

Garra cambodgiensis + + + + + + + + + + + + + +

Garra cryptonemus +

Garra cyclostomata + + + +

Garra cyrano +

Garra fasciacauda + + + + + + + + + +

Garra fuliginosa + +

Garra mirofrontis + + + + + + + +
Garra nasuta +

Garra orientalis + + +

Garra theunensis + + +

Glossogobius aureus +
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Glossogobius giuris +

Glossogobius koragensis +

Glyptothorax buchanani +

Glyptothorax deginensis + + + + + + + +

Glyptothorax forabilis +

Glyptothorax fuscus + + + + + +

Glyptothorax honghensis + +

Glyptothorax horai + + + + + + + + +
Glyptothorax lampris + + + + + + + + + + + +

Glyptothorax laosensis + + + + + + + + + + + + +
Glyptothorax longinema + + + +

Glyptothorax macromaculatus + + + +
Glyptothorax major + + + +

Glyptothorax platypogonides +

Glyptothorax porrectus +

Glyptothorax trilineatus +

Glyptothorax zanaensis + + + + + + + +

Gobiobotia yuanjiangensis

Gobiopterus chuno + + + + +
Gymnocypris firmispinata 4

Gymnocypris potanini + +

Gymnodanio strigatus +
Gyrinocheilus aymonieri + + + + + + + + + +
Gyrinocheilus pennocki + +

Hampala dispar + + + + + + + + + + + +

Hampala macrolepidota + + + + + + + + + + + + + + +
Haplochromis niloticus +

Helicophagus leptorhynchus + + + + + +

Helicophagus waandersii + +

Hemiarius verrucosus +

Hemibagrus filamentus + + + + + + +

Hemibagrus guttatus +

Hemibagrus microphthalmus +

Hemibagrus nemurus + + + + + + + + + + + + +
Hemibagrus planiceps + + + +

Hemibagrus pluriradiatus + + + +

Hemibagrus spilopterus + + + + +

Hemibagrus wyckii + +

Hemibagrus wyckioides + + + + + + + + + +

Hemibarbus labeo + + +
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Hemibarbus maculatus + + + + + +
Hemibarbus medius + + +

Hemiculterella macrolepis + + + + + +

Hemigobius hoevenii +

Hemimyzon confluens +

Hemimyzon elongatus + + + +
Hemimyzon khonensis +

Hemimyzon papilio + +

Hemimyzon pengi + + + + + + + +
Hemimyzon tchangi + + + + +

Hemisilurus heterorhynchus + + +
Hemisilurus mekongensis + + + + +

Hemitrygon laosensis + + +

Henicorhynchus caudimaculatus + + + +

Henicorhynchus cryptopogon +

Henicorhynchus lineatus + + + + + + + + + +
Henicorhynchus lobatus + + + + + + + + + +

Henicorhynchus ornatipinnis + + + + +

Henicorhynchus siamensis + + + + + + + +

Heteropneustes fossilis +

Heteropneustes kemratensis + + + +

Hilsa kelee + + + +

Homaloptera confuzona +

Homaloptera orthogoniata + +

Homalopteroides smithi + + + + + + +

Homalopteroides tweediei + + + + + +

Homatula acuticephala

Homatula anguillioides + + + +
Homatula pycnolepis + +

Homatula variegata +

Homatula wuliangensis +
Hypostomus plecostomus +

Hypsibarbus huguenini +

Hypsibarbus lagleri + + +

Hypsibarbus malcolmi + + + + + + + + + + + +

Hypsibarbus vernayi + + + + + + + + + + +

Hypsibarbus wetmorei + + + + + + + + +

llisha megaloptera +

Incisilabeo behri + + +

Indostomus crocodilus + + + +
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Indostomus paradoxus + + + +

Indostomus spinosus + + + + +

Kryptopterus bicirrhis + + + + +

Kryptopterus cryptopterus + + 4

Kryptopterus dissitus +

Kryptopterus geminus + + + + +

Kryptopterus limpok + + + +

Kryptopterus macrocephalus + + + +

Kryptopterus palembangensis + + + +

Kryptopterus schilbeides +

Labeo barbatulus +

Labeo calbasu +

Labeo catla +

Labeo chrysophekadion + + + + + + + + +

Labeo dyocheilus + + +

Labeo erythropterus + +

Labeo indramontri +

Labeo kawrus + + + +

Labeo pierrei + + i i 4 4
Labeo rohita + +

Labiobarbus fasciatus + + + +

Labiobarbus leptocheilus + + + + + + + + + + + +

Labiobarbus lineatus + + + + + + + + + + + +
Labiobarbus siamensis + + +

Laides hexanema + +

Laides longibarbis + + + + + +

Laocypris hispida + +

Laubuka caeruleostigmata + +

Laubuka laubuca +

Leiodon cutcutia +

Lepidocephalichthys berdmorei + + + + +

Lepidocephalichthys furcatus +

Lepidocephalichthys hasselti + + + + + + + + + + + + + 4
Lepidocephalichthys kranos + + + +

Lepidocephalichthys micropogon + +

Lepidocephalichthys zeppelini + + +

Lepidocephalus macrochir +

Leptobarbus hoevenii + + + +

Lobocheilos falcifer +

Lobocheilos rhabdoura + + + + + + + + + + +
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Longiculter siahi +

Luciocyprinus striolatus + + + + +
Luciosoma bleekeri + + + + + +

Luciosoma setigerum + + + +

Lycothrissa crocodilus +

Macrochirichthys macrochirus + + + + +

Macrognathus aculeatus + + + +

Macrognathus circumcinctus + + +

Macrognathus maculatus + + + +

Macrognathus meklongensis +

Macrognathus semiocellatus + + + + + +

Macrognathus siamensis + + + + + + + + + + + + +

Macropodus opercularis + + + + +
Mastacembelus armatus + + + + + + + + + + + + + + + + + +
Mastacembelus erythrotaenia +

Mastacembelus favus + + + + + + +

Mastacembelus flavidus +

Mekongina erythrospila + + + + + +

Mekongina lancangensis +

Metzia bounthobi + +

Metzia lineata + 4
Microdevario kubotai +

Micronema cheveyi + + + + + + + + +
Micronema hexapterus +

Misgurnus anguillicaudatus + + + + + +
Monopterus albus + + + + + + + + + + + + + +
Monopterus javanensis + + + + + + +

Mustura bella +

Mystacoleucus atridorsalis + + + + + + + + + + +

Mystacoleucus chilopterus + + + + + " n
Mystacoleucus ectypus + + + + + + +

Mystacoleucus greenwayi + + + + + + + + + +

Mystacoleucus lepturus + + + + + + + + + + + +
Mystacoleucus obtusirostris + + + + + + + + + + + + + + + +
Mystus albolineatus + + + +

Mystus atrifasciatus + + + + + + + + + +

Mystus bocourti + + + + +

Mystus cavasius + + +

Mystus gulio + + + +

Mystus multiradiatus + +
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Mystus mysticetus + + + + + + + +

Mystus nigriceps + + +

Mystus pelusius +

Mystus rhegma + + + + + +

Mystus singaringan + + + + + + + + + +

Mystus velifer + + + +

Mystus vittatus +

Mystus wolffii +

Nandus nandus + + +

Nandus nebulosus +

Nandus oxyrhynchus + + + + + + +

Nemacheilus arenicolus +

Nemacheilus binotatus +

Nemacheilus longistriatus + + + + + +

Nemacheilus masyae + +

Nemacheilus pallidus + + + + + +

Nemacheilus platiceps + + + + + + +

Neodontobutis aurarmus + +

Neolissochilus blanci + +

Neolissochilus soro + + + +

Neolissochilus stracheyi + +

Neolissochilus vittatus + + +

Neolissochilus wynaadensis n
Neosalanx brevirostris + +

Notopterus notopterus + + + + + + + + + +

Ompok bimaculatus + + + + + + + + + +

Ompok eugeneiatus +

Ompok hypophthalmus +

Ompok siluroides + + + + +

Ompok urbaini +

Onychostoma fangi + + +
Onychostoma fusiforme + + + + + +

Onychostoma gerlachi + + + + + + + + + + +
Onychostoma lini + +

Onychostoma meridionale + + + + + + +

Onychostoma simum +

Ophisternon bengalense + +

Opsariichthys bidens + + + + + + + +
Opsarius barna + + + +

Opsarius karatensis +
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Opsarius koratensis + + + + + + + + + + + + + +
Opsarius ornatus + + + + + + + + + + + + + + +
Opsarius pulchellus + + + + + + + + + + + + + + +
Oreichthys parvus + +

Oreoglanis delacouri + + +

Oreoglanis frenata +

Oreoglanis hypsiura +

Oreoglanis jingdongensis +

Oreoglanis lepturus +

Oreoglanis macronemus +

Oreoglanis setigera + + + + + +
Oreoglanis suraswadii +

Oryzias javanicus +

Oryzias latipes + 4
Oryzias mekongensis + + + + + +

Oryzias minutillus + + + + + +
Oryzias pectoralis +

Oryzias sinensis + + + + + +
Oryzias songkhramensis +

Osphronemus exodon + +

Osphronemus goramy +

Osteochilus brachynotopteroides +

Osteochilus enneaporos + + + +

Osteochilus lini + + + + + + + + + +

Osteochilus melanopleura + + + + + + +

Osteochilus microcephalus + + + + + + + + + +

Osteochilus schlegelii +

Osteochilus striatus + +

Osteochilus vittatus + + + + + + + + + + +

Osteochilus waandersii + + + +

Oxyeleotris marmorata + + + + + + + + +

Oxygaster anomalura +

Oxygaster pointoni +

Pangasianodon gigas + + + +

Pangasianodon hypophthalmus + + +

Pangasius bocourti + + + + +

Pangasius conchophilus + + + + +

Pangasius djambal +
Pangasius elongatus +

Pangasius krempfi +
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Pangasius larnaudii + +

Pangasius macronema + + + + + + + +

Pangasius mekongensis + +

Pangasius nasutus + +
Pangasius pangasius +

Pangasius polyuranodon +

Pangasius sanitwongsei + + + + + + +
Pangio anguillaris + + + + + + +

Pangio fusca +

Pangio longimanus +

Pangio muraeniformis + + + +

Pangio myersi +

Pangio oblonga + + + + + +

Pangio pangia + + + +

Pangio piperata +

Pao abei + + + +

Pao baileyi + + + +

Pao barbatus + + + +

Pao brevirostris + +

Pao cochinchinensis + + + + + + + + +

Pao fangi + +

Pao leiurus + + + + + + + + + + +
Pao palembangensis + + + +

Pao suvattii + + + + + + + +

Pao turgidus + + + + + + + +

Papuligobius ocellatus + + + + + + + + + + + +

Paracanthocobitis botia +

Parachela maculicauda + + + + +

Parachela oxygastroides + + + +

Parachela siamensis + + + + + +

Parachela williaminae + +

Paralaubuca barroni + + + + + + + + + + + + + + + +
Paralaubuca harmandi + + +

Paralaubuca riveroi + + + +

Paralaubuca typus + + + + + + +

Parambassis apogonoides + +

Parambassis ranga + + + +

Parambassis siamensis + + + + + + + + + + +

Parambassis wolffii + + + + +

Pareuchiloglanis abbreviata 4 n
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Pareuchiloglanis gracilicaudata + + + + +

Pareuchiloglanis myzostoma + +

Pareuchiloglanis prolixdorsalis

Percocypris retrodorsalis + + +

Pethia stoliczkana + + + +

Pethia ticto + +
Phalacronotus apogon + + + + + + + +

Phalacronotus bleekeri + + + + + + +
Phalacronotus micronemus + +

Phenacostethus smithi +

Physoschistura pseudobrunneana +

Physoschistura raoi +
Physoschistura shuangjiangensis +

Plotosus canius +

Poecilia reticulata + +

Polynemus aquilonaris +

Polynemus dubius +

Poropuntius angustus + + +

Poropuntius bantamensis +

Poropuntius bolovenensis + +

Poropuntius carinatus + + + + + +

Poropuntius chondrorhynchus +

Poropuntius cogginii

Poropuntius consternans + +

Poropuntius deauratus + + + + + + + +

Poropuntius exiguus

Poropuntius huangchuchieni + + + + + + +
Poropuntius krempfi + +
Poropuntius laoensis + + + + + + + + + +

Poropuntius lobocheiloides + +

Poropuntius normani + + + + + + + + +

Poropuntius solitus + +

Poropuntius speleops +

Pristis pristis +

Pristolepis fasciata + + + + + + + + + + + +

Probarbus jullieni + + + + + + +

Probarbus labeamajor +

Probarbus labeaminor + + +

Pseudecheneis immaculata + + +

Pseudecheneis sulcata + + + + + + +
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Pseudecheneis sulcatoides + + + + + + + +
Pseudecheneis sympelvica + +

Pseudobagarius inermis + + + + + +

Pseudobagarius leucorhynchus +

Pseudobagarius nitidus +

Pseudobagarius sinensis + + +

Pseudobagarius subtilis + +

Pseudohemiculter dispar + + +

Pseudohomaloptera leonardi + + + + + +

Pseudohomaloptera sexmaculata + +

Pseudohomaloptera yunnanensis + + + + + + + + +
Pseudolais micronemus + + + +

Pseudolais pleurotaenia + + + + +

Pseudolaubuca sinensis +

Pseudomystus bomboides +

Pseudomystus siamensis + + + + + + + +

Pterocryptis cochinchinensis +

Pterocryptis inusitata +

Pteronemacheilus meridionalis + + + + + + + +

Ptychobarbus kaznakovi + + + +
Puntigrus partipentazona + + + + + + + +

Puntioplites falcifer + + + + + + + + +

Puntioplites proctozysron + + + + + + + + + + + +

Puntioplites waandersi + + + + + +

Puntius brevis + + + + + + + + + + + +

Puntius masyai + + + +

Puntius semifasciolatus + + + +

Puntius sophoroides +

Raiamas guttatus + + + + + + + + + + + + + + + + + + + +
Rasbora amplistriga +

Rasbora argyrotaenia +

Rasbora atridorsalis + + + +

Rasbora aurotaenia + + + + + + + +

Rasbora borapetensis + + + + + + + + + +

Rasbora daniconius + + + + + + +

Rasbora dorsinotata + +

Rasbora dusonensis + + + + + + + + + +

Rasbora hobelmani + + + +

Rashora lateristriata + + + +

Rashora myersi + + + + + + + +
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Rasbora paucisqualis + + + +

Rasbora paviana + + + + + + + + + + +

Rasbora rasbora +

Rasbora rubrodorsalis + + + + + + +

Rasbora septentrionalis + + + +

Rasbora sumatrana + + +

Rasbora tornieri +

Rasbora trilineata + + + + + + + +

Rasbosoma spilocerca + + + + + +

Rhinogobius albimaculatus + +

Rhinogobius brunneus + + + +
Rhinogobius changjiangensis +

Rhinogobius lineatus +

Rhinogobius maculicervix + + +

Rhinogobius mekongianus + + + + + + + + + + +

Rhinogobius milleri +

Rhinogobius taenigena +

Rhodeus laoensis +

Rhodeus ocellatus + + + 4
Rhodeus spinalis +
Scaphiodonichthys acanthopterus + + + + + + + + + + + + + + +
Scaphiodonichthys burmanicus +

Scaphognathops bandanensis + + + + + + + + + +

Scaphognathops stejnegeri + + + + + + + + + +

Scaphognathops theunensis +

Schistura amplizona + + +
Schistura aramis +

Schistura athos +

Schistura atra +

Schistura bairdi +

Schistura bannaensis +
Schistura bolavenensis +

Schistura breviceps + +
Schistura bucculenta + + + + + + +
Schistura cataracta + +

Schistura caudofurca +

Schistura clatrata + +

Schistura colossa + +

Schistura conirostris + + + +

Schistura coruscans +
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Schistura crabro +

Schistura cryptofasciata

Schistura daubentoni +

Schistura defectiva +

Schistura dorsizona + +

Schistura ephelis + +

Schistura epixenos +

Schistura fasciolata + + + + +
Schistura fusinotata +

Schistura globiceps +

Schistura imitator +

Schistura irregularis +

Schistura isostigma + + +

Schistura kaysonei +

Schistura kengtungensis + + + +
Schistura khamtanhi + +

Schistura kloetzliae + +
Schistura klydonion +

Schistura kohchangensis +

Schistura kongphengi + + + +

Schistura laterimaculata +

Schistura latidens +

Schistura latifasciata + + +
Schistura leukensis + + +

Schistura longa + +

Schistura macrocephalus + +
Schistura magnifluvis + + +

Schistura melarancia + + + +

Schistura menanensis +

Schistura nasifilis + + + +

Schistura nicholsi + + + + + + + + +
Schistura nomi +

Schistura novemradiata +

Schistura nudidorsum +

Schistura obeini + + +

Schistura personata +

Schistura pertica + +

Schistura pervagata +

Schistura poculi + + + + +

Schistura porthos + + + + +
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Schistura procera

Schistura punctifasciata

Schistura quaesita

Schistura quasimodo

Schistura reidi

Schistura rikiki

Schistura russa +

Schistura schultzi

Schistura sertata +

Schistura sexcauda +

Schistura sexnubes

Schistura sigillata

Schistura sombooni

Schistura spiloptera + + +
Schistura spilota +

Schistura stala

Schistura suber

Schistura systomos +
Schistura tenura

Schistura titan

Schistura tizardi

Schistura tubulinaris

Schistura vinciguerrae

Schistura waltoni +

Schistura xhatensis

Schizopyge dolichonema

Schizopygopsis anteroventris

Schizothorax griseus

Schizothorax lantsangensis

Schizothorax lissolabiata

Schizothorax nudiventris

Schizothorax taliensis

Schizothorax yunnanensis

Scomberomorus sinensis +
Sectoria heterognathos

Serpenticobitis cingulata + +
Serpenticobitis octozona +
Serpenticobitis zonata +
Setipinna melanochir +

Sewellia diardi +

+
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Sewellia elongata + +

Sewellia speciosa + + +

Sikukia flavicaudata + + +

Sikukia gudgeri + + + + + + + + + + + +

Sikukia longibarbata +

Sikukia stejnegeri + + +

Silurus asotus

Sinibotia longiventralis + + +
Sinibotia superciliaris +

Speolabeo musaei +

Spinibarbus caldwelli +

Sundasalanx mekongensis + + + + +

Sundasalanx microps +

Sundasalanx praecox + +

Syncrossus beauforti + + + + + + + + + +
Syncrossus helodes + + + + + + +

Syncrossus hymenophysa + + + +

Systomus orphoides + + + + + + + +

Systomus rubripinnis + + + + + +

Systomus sarana +

Tachysurus fulvidraco +

Tenualosa thibaudeaui + + + + +

Terateleotris aspro +

Thynnichthys thynnoides + + + + + + + +

Tor ater +

Tor douronensis + + +
Tor laterivittatus + + +

Tor polylepis + + "
Tor sinensis + + + + + + +
Tor tambra + + + + + + + + +
Tor tambroides + + + + +
Toxotes chatareus + + + +

Toxotes microlepis +

Trichopodus microlepis + + +

Trichopodus pectoralis + + + + +

Trichopodus trichopterus + + + + + + + + + + + + + + +
Trichopsis pumila + + + + + +

Trichopsis schalleri + + + + + + + + + +

Trichopsis vittata + + + + + + + + + +

Trigonostigma espei + + + +
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Triplophysa brevicauda
Triplophysa dorsalis
Triplophysa jianchuanensis
Triplophysa leptosoma
Triplophysa microps
Triplophysa orientalis
Triplophysa stenura
Triplophysa stolickai
Troglocyclocheilus khammouanensis
Urogymnus polylepis
Vanmanenia orcicampus
Vanmanenia serrilineata
Vanmanenia striata
Vanmanenia tetraloba
Wallago attu

Wallago leerii

Xenentodon cancila
Xenentodon canciloides
Yasuhikotakia caudipunctata
Yasuhikotakia eos
Yasuhikotakia lecontei
Yasuhikotakia longidorsalis
Yasuhikotakia modesta
Yasuhikotakia morleti
Yasuhikotakia splendida
Yunnanilus pleurotaenia

Zacco platypus
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