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ABSTRACT

Aims: The Haihe River Basin is one of the seven main river basins in China. It also receives water from the central
route of the South-to-North Water Diversion Project. Due to the combined effect of human activity and climate change,
river degradation became the primary problem of Haihe River Basin over several decades. The South-to-North Water
Diversion Project can improve the environment in this river basin, but it can also bring the risk of fish invasion.
Therefore, this research was conducted to assess the risk of fish invasion in Haihe River Basin caused by this project.
Methods: Based on a field investigation and an analysis of the relevant research, differences in the fish species between
the water diversion area and the water receiving area (Haihe River Basin) of South-to-North Water Diversion Project
were evaluated. A risk assessment system for invasion of alien fishes and an aquatic species invasiveness screening kit
V2.3 were used to assess the invasion risk of fish species which are not naturally distributed in Haihe River Basin.
MaxEnt model was used to predict the potential distribution of fish species with invasion risk in Haihe River Basin.
Results: The scoring results of the risk assessment system and the aquatic species invasiveness screening kit showed
that Tinca tinca, Neosalanx tangkahkeii and Silurus meridionalis have a high invasion risk, and that Odontobutis
sinensis, Pelteobagrus nitidus and Siniperca knerii have a medium invasion risk. According to the prediction of
potential geographic distribution areas conducted by MaxEnt, the Tuhaimajiahe River system, Zhangwei south Canal,
and coastal rivers around the Bohai Sea are prone to fish invasion.

ek H A 2021-04-09; 4252 H 1 2021-07-14

BEEWH: AASTEGTAY) 2 PR A VAL 15 H (2019HJ2096001006) HH R AR 47 25 4 1 W 00 5 0 7 90 45 - A i 7 A 8 248 22 A0 A2 Mt 40 3 ) 0 [ 2R e
FEAfith Y5 A A5 % 11 (2019F Y 101800)

* JL[FEIEIASE# Co-authors for correspondence. E-mail: wgtang@shou.edu.cn; zhaoyh@ioz.ac.cn

https://www.biodiversity-science.net



FIEAE: KA T2 TR MR U RN R RS B 1337

Conclusions: Aquatic organisms in the water-receiving area of Haihe River Basin should be continuously monitored,
especially in areas most prone to fish invasion, for fish species with high invasion risk. A specific early screening
system should be established. In addition, the fish resource investigation and invasion risk assessment for the Eastern

Route Project should be carried out as soon as possible.

Key words: Haihe River Basin; water diversion area; central route of the South-to-North Water Diversion Project; fish
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ERIEL. KAEEMZ G R T EINEE: (1)
NS -ES TR R IP L Aoy s G € 2
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Fig. 1 Map of the central route of the South-to-North Water
Diversion Project
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Table 1  The score of the third level index of Tinca tinca
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EiEL e SHE | FEFR TR SHE

Name of the third level index Score | Name of the third level index Score

TR HIENRH Invasion history: happened or not 2 MRBE IR IZ M /753 Survival rate in 2
transportation environment of Individual or propagule

Fof NAZEHE X AR B ¥ 540 Impact on native species of intrusion 1 ILPEVEE Migration range 0

area

AR HE X A AR EEIRZ - Impact on the environment of 1 JKIRTT i Water circulatability 1

intrusion area

AR X 255 51 5 IS4 Impact on the economy of intrusion 0 JKI 52 ARF Ik EL Circumstance of disturbance in water areal

area

AN TIFHEAAE Scale of captive breeding 1 1% B 5 Fh S AL Circumstance of introduction and 2
dissemination

N T35 45 Distribution of captive breeding 1 PG X kK P2l & R IIFE . Circumstance of fishery of 1
evaluation area

HARAES RS HI/AR Distribution in natural ecosystems 1 oAl N A58 Circumstance of other human activities

7K IR FRIE R L Adaptation to water temperature 2 4 Reproductive interference

S KA R [R)3E M 1 1L Adaptation to hydration factors 2 it /&% Predation hazard

S 7K A& R 1B L Adaptation to hydrological conditions 1 54571 Pressure of competition

TEAERARRL 2R 5L Circumstance of natural bait: exist or not 2
FAEA RIS DL Circumstance of natural enemies: exist or not 2

A5 R S5 Circumstance of competitive pressure: exist
or not

WL FEME K Circumstance of genetic diversity
AR Growth rate

VIR BAEERS - Age of initial sexual maturation
EHH KL Breeding times

EEIEE Annual reproduction

24t J73% Reproduction methods

H 44T~ Child-rearing behavior

AMATESHFAE T 4> HEFERE Degree of discrimination of individual
characteristic

LRI AHRHE Morphological characteristics of propagules

T NIRRT A 304 Vectors of pathogens: yes or no
Xt E ARSI RS Impact on landscape

o O O B B O B

2 Ft KI5 R S RLE Impact on water environment

1 S NNE R ERRIEA31%) Vector animal for humanand 1
animal: yes or no

2 A LSt N & I fa s Harm of individuals and their 0
secretions

1 HFAGFIESNIIRE Impact on the economy 1

2 5l NIIE MY Normalization of the process of introduction 0

2 {di FIFE FHOATEPE Normalization of procedures 0

0 ADSHZAN R BRI TE IR Prevention consciousness of 2
fish invasion

0 BAEHIFA Existing control technology 2

1 T A Cost required 1

2 2 il 3¢k R S THI RS, Negative effects caused by control 1

®2 ETHIMSRBENRREITFEERMITEER

Table 2 The results of risk assessment system for invasion of alien fishes

) PAREIR KU kg ARSI XU
Species Results Risk level Species Results  Risk level

T g Tincatinca 1.156 e N AR RS ‘H Bt fit Gobiobotia filifer 0.558 (NS 5
[ K HT4R 1 Neosalanx tangkahkeii 1127 High invasion risk |y, g o3 g Glyptothorax sinensis 0.543 Low invasion risk
KI5 Silurus meridionalis 1.074 5u P A Gnathopogon herzensteini  0.515

FhAEyb 3% Odontobutis sinensis 0.961 HRONAR RS ZMSLHRZNf Gnathopogon taeniellus 0.509

JeE T Fif Pelteobagrus nitidus 0.929 m\?gsi?omn risk F4fh Liobagrus marginatus 0.451

KHREH Siniperca knerii 0.926 Uk Liobagrus marginatoides 0.432

V)il Pseudobagrus truncatus 0.686 (PN EIEN 1B %t Hucho bleekeri 0.394

Wyl Rhinogobio typus 0.684 Low invasion risk 7] [file Liobagrus styani 0.325

FEZNAAf Gnathopogon imberbis  0.667 ZRUS ANk tE Brachymystax tsinlingensis  0.212
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Table 3 The results of aquatic species invasiveness screening kit V2.3 (AS-I1SK)

Wyl Species P45 5 Results E(%FE Confidence
BRA Level BRA + CCA Level BRA CCA BRA + CCA

Kt Silurus meridionalis 48 f= High 60 f= High 0.99 0.84 0.99
rh4Eyb Y Odontobutis sinensis 37 ®i High 43 # High 0.99 0.88 0.98
T Tincatinca 33 = High 45 f= High 0.99 0.96 0.99
T4 Neosalanx tangkahkeii 315 = High 435 = High 0.95 0.83 0.94
JeE T Hith Pelteobagrus nitidus 28 ' Medium 32 o' Medium 0.99 0.72 0.88
14 fi Liobagrus marginatoides 1 {& Low -3 {& Low 0.92 0.71 0.90
] [Gfilk Liobagrus styani 1 {& Low -7 {& Low 0.93 0.83 0.92
H Efftfiv Gobiobotia filifer 0 ik Low -6 ik Low 0.91 0.92 0.91
4HSLAIZ#] Gnathopogon taeniellus -0.5 fi& Low -0.5 & Low 0.91 0.75 0.89
ZRIG ANk Brachymystax tsinlingensis -1 fi& Low -13 ik Low 0.95 0.91 0.95
VIR Pseudobagrus truncatus -25 it Low -6.5 & Low 0.84 0.75 0.83
Wf Rhinogobio typus -35 {& Low -75 {& Low 0.90 0.75 0.89
rh Lk Glyptothorax sinensis -4 X Low -4 fiX Low 0.91 0.79 0.90
JIIBET %' Hucho bleekeri -5 {& Low -17 {& Low 0.96 0.92 0.97
KR Siniperca knerii -8 {& Low -6 {& Low 0.99 0.75 0.96
FEAAZ] Gnathopogon imberbis -9 fi& Low -11 ik Low 0.95 0.83 0.94
SuBE AN Gnathopogon herzensteini -9 fi& Low -17 ik Low 0.88 0.75 0.86
% fik Liobagrus marginatus -10 fi& Low -12 ik Low 0.89 0.75 0.87

BRA: AR GITAHEEL, CCA: A FEARLIT#FEL. BRA, Basic risk assessment; CCA, Climate change assessment.
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Fig. 2 The results of the potential habitat prediction of fish with invasion risk in Haihe River Basin. A, Siniperca knerii; B, Tinca
tinca; C, Pelteobagrus nitidus; D, Odontobutis sinensis; E, Neosalanx tangkahkeii; F, Silurus meridionalis.
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MRS TR, WA /K 2R R R TR as i,

HERZ B U] K R A B2 0 B 0] e R AR RN
12 A f5e et ORI, o 208K 22 HCR AR KU #1211
AR E R e UL IX AL, WK R
gt DX TR AR A FAT T AR RS [ b X i)
TR AR b B FR BT 7K 5 A A i N AR Y R A 6
B,

APkt N AR R PEAS 4 3 5 AS-ISK I P Ak
SR ER T . BRIGHRAARK D652 BA ™A
A U R #2002 S BT
WIS, 2008), Lol ABRPE. A6, VL7,
WL, RS FRAE (5K K, 2017), (R 5]
KX 2 FEVE R AR O B AR KR R B 4y
fi, EERPHATDKX TR CEMIHIANE . R
MaxEnt52 8 {1t T g A= DX Fil, H A i VRT3 )
& A IXYE R K, R 2 ] AL R 0 A 4 9% 5 Jait ]
IKZR AL, FEHE 7K F 7K e ] AR B G B A
BWime TEAEM . MRERIE. A KEHEE
FEEHE S0 PR R 38 I B B0 A L (T A%, 2020),
#r FLR I AR AT e 2z e b ) 5 4 1 7 B R
FHHRREAFRNA] . R EYRIE, AT PG
T R 2R T 5355 dy il 1K 204F, 268 f5 R ]
25, KHEMAIES-10H, Huol 2k~ 00, $hEEmT %
Al i512%0 (Kottelat & Freyhof, 2007), [Al e X
JREE W MZ AP NARDIR B, AR o 42 TR R AT
H S e IR A HE A RN AESIKIX, RN
XNHAHKEH S FEHER, YA ET
)26 16 1) A

Wk DT 4R 2R K 11 il 3502 B NAR D) SE i
K, KR FERAEN R #5877 il 7
kTR 2R SR K AR (R 4R i AF, 1998; i &

2009) . [ PGB 32 B A e T H i L H S,

HAPNEENSLG @) 25 f)a, HilcEs
P A R ETM A HR  T AL VR T O AR A, 24
M A S ARG R T — E R (RE KA, 2008; AR
WET, 2017). PR RGBT R LIS B A AR AR IITH K B A

2021, 29 (10): 1336-1347

FOKTH A= 35 (5K 37, 2008), [A L AE FLTEAE 40 A5 X P 1)
EIWOKEE . 2R B B IR vE . K il 5= K
YL BRI, EIRE 2R 5 NREIR, H R
25 B A 0 43 L DX P K L DX R SR K Ak
W AT (B RE R 5K 2Rk, 2001; 84K i 4
2002). FH T K il AP TV, R iR Rk K
FORHE A RN fE, FENR Y61 A 3 AR A
BE, Wi, AERE A

Y 3 R 0 P A % T 7K R AT K &R
(1735 T 1 Ja ] DA R B gl i b DX (D] 9 A A 5 kA
NI KR, X ] B -5 12 H DXAH X6 48 s 1 <UL
A K o U B A R #1433 — (RAG R,
1995), LA HIR S T30 445 R 119 &% 2R 55 S A A8 1 1) BT
k2 A4 (113), i FE A G I AR B e T 2= P 3 T
(bio9) . 5 % 2% 7 ¥ I £ (bio10) Al #% ¥4 H (% I
(bio6) X} T~ K HIR 5% 7 ¥l i 45k 1 2 AT 7 31 e K W 52
ma f FH, FLTTRR A it N84.3% . 11 -5 B K SR 3R
155 45 B G A R 25 % K B (bio18) . i H B K &
(bio13) %55 Tl &5 F RIS M A /N o BB 138 A= X
T &5 S 5 g 0] 4 S A R R 1) 1 TG I AT B A
(e — B GR FHE S, 2009). BEAME 2h0T 45k
AAFARIR T SR, IR P SR R IR
S ETHI B (AREESE, 2010; FkIWEE, 2014),
DR L AS B HE B L N AR RIS 01 288 1) 3 A= 3 [l 4k 2
KITATREE

[ 34.1

223

—_— = NN W WA
S LN O L O WL O L O
— T T

PN e BT S —— T R —— N

bio9 biol0 bio6 bio3 biol8 biol3 biol5 bio2
Z5B Variables

FAEAZ Contribution rate (%)

E3 KIREFEEXTNEROIMELTENTEE. bio9:
ETFETEE; biold: REEEFHEE; bios: AR
fKi8; bio3: ZFiREM; biol8: mAEZFFEI/KE; biold: &IEA
F7K&; biols: fEKETRFRY; bio2: BRIREERIIE.
Fig. 3 Contribution rate of environmental variables about the
potential habitat prediction of Siniperca knerii. bio9, Mean
temperature of the driest quarter; bio10, Mean temperature of
the warmest quarter; bio6, Min temperature of the coldest
month; bio3, Isothermality; bio18, Precipitation of the warmest
quarter; biol3, Precipitation of wettest month; biol5,
Precipitation seasonality; bio2, Mean diurnal range.
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B 1) 2 SRR K AR AR S TR B I B A
b, I NTE BRI R Bl N AR I3 25 8.2
G5, ok 5 AN 65 (Silurus asotus) . YGiE B Fith
5 ¥ % t4 (Pelteobagrus fulvidraco), 3 fif A1 3 i
N Iz A . NIRRT
1R AT b 1) 5 ) S BEARIAE LR AN 5 T 55
NAZ A0 30 I 5 AN M 4 25 10 SR ) R A8 RE ) 1 35
SV LIPS Ui E S Beg b 1P VA O Y d e SN O Y 2
PR N E. MR RREWm IR EER,
2007; £ if %%, 2008), 1k E)ON AR 2K
(Carassius auratus)5 A HiER P (C. carassius)#4Z,
T BRI B FR AR T B (Smartt, 2007), 20 Af T3
[ 2 1 e ST V1 TR 5% 2 R R i S K S
(Cyprinus pellegrini)5 41>k f# (C. carpio) HJ#TE 2L
R ZRAE, MR REN, Eligifh K
LB O KA (B D5, 2013). Hk, #iigE
Yla BANRE A AR JE AR, (H T EATE S RARAT
JMERERA B AT ARV 2 MR B 2 AL, N1
Fha] Rt 2 A EL AR T, AR AR
FCARZR N %, FREEECR RS, BEmT 2 AR IFIUR
WA, X — I NARAT FHLHIBE R g IR XS BRAL
it B {E7(Liu et al, 2007; XIRZE, 2008).

XoF NARE A )38 3 A DX T 2 5 A e
Bl 36 A2 ) N 1R 1) E 5 v 2 — (Austin,  2002),
MaxEntis B 7EAE M NAZ BT FL U L8 T 7210
JSEF, GGk I 2 25 (2014) i F MaxEnt s R Tt 1 22
e I AR IE A X, R A AL Tl 1 42)
Pl 2 & B ARk B A @ AR KB & e 5
X I BRI NAZ I Fh, a2 R | B iss i 55 (0 5 4,
2006; HOHTERFNRTCHE, 2007). 76 FE /KA TEIX AL
oK TRE, B2 K R AT BE M 51 K X Bk
MR RPN E IR 2, (R IRAERT A Ak

BRI RNAR, T 2 EBEAT N AR KU R4,

it H BAT AR RS R S S8 R . AN TER A 1
Tl NAR XS T 552 1) 7 R 0 L S BN AR R R BE 4T 5
W5, A MaxEntAE 4 T H A AR XU FY) #
KRR g A£G R X, AT AR PP Al I AR, R
MaxEnt5 7Y ft) 0 45 5t T DO #8128 A AR RS P
I HERA VS IS UEAE T o MRHIT T 45 RKRE
ERGATIRRe BN EIN CRNIEEE ST NN EL TR
Wk PRI A 1 S AR 8 AR IX YU FELBOK, T AR XU A
XHBARAI B SR IR SEE s 2, HiBfEE

A XS B B B ek A

AHFFRF T il e E N B A2 R A
Pl ONAR RS DA 77 7%, iR AS-ISK 7 ¥ H 20164
RATURN A2, WAL TR . M.
] R 555 2 AN SR X 2 FhK AR AR,
T AR T B 22 38 R AT ) 28 N AR RV VP A 1
A (LA T RIRRVPAS 4 R ) S MR D, A VPAN 45 2R
vk, WF R RAR N8, X5 AR
FERLR VAN WA K, BFPPAN J7 ik b A T
OB 56 T R LE D EARAE . VEAS DX PR B ARAE
SETTURT, YT RE R A 2 R AL AN B R R I N AR B
J1o BRI FES, SAS-ISKFTiZAIEL, MG 1A
RSN R 2 b o5, Wik i M
E, AS-ISKZE— N E B T AA, (U FHRE
SE RS A ] AR R T AR BIVEAL &5 5, i Pl A R
VPl AR o e Bt g 2, i HLAS-ISK
BG4, R T B S e PPl 45 S vtk
B, HLUR, VPSR AR IR 2 VP4 i bt = BH A6 111
TN PRI, WIAMERTEASRRIE W] PR (2 3 B
MESSHE S WHMESY ), IEHEVE R (— e Va Rl KEEEIE
BE), PEAL DXL A= b A R BB (U — i B
)5, WU S R HER M TR ST A — e R
Mo DRI, B0 — 0 58 3 PP AR R 1) AR AR,
ARV AR, Wk AR R B A I
BB AN, AR 24 it K 7Ll R 2 = A8 o B
ol R JEFEFE R, i X LLE AL P Fe b ] T
CABHBR, WnAMAHE A AE o] 0 HEFE E,  DATRIAL PP
MR E T M A R . AA, A
BIF 92 26 AT 38 A X T F) MaxEntAs 78 AV A 4K 4f 4
Iy A AE BIEAT TN, FEANUS KR i) AL v SRR
Fii ] % 28 DA R X S (R /K SCR B R IE S5 S I R 3R, 3
XTI 45 SR (P HE R R S A — 5 1) S e (R Vg A
2016), FH.>K B [F] — i3 i £ 28 PR AR I 1) 23 A1
V0 [ A A e A3 BARABA I T 45 5

A 25 A KR B K AL T R 4R AR K BRI A
EERREREE, 2019), T4 TEMN20174FE,
O 4 ) FH PRIk 7K 5% sl s 1 2 38 7K 1] [ 3] 7
A A (13043 25 AT L B30 AT i T AR A K
A 20184E 11 H A S A K& B i1HA15.4812m® (X1
A, 2019). AR A HMKAE S T PR B 1) [R] )
BT SRR AT RE T, MRYEAHE AR AL R
DA SRR AR R K FRBEBIIR, A B Y8 5 It 3 7K 5
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ROFENR, B, BAESZ KR 2 m A2 KR
IKIBIT FEFF LM K A A, ST /KA AR A
JEREE P, ik, St B i A AR XU B £ 2K 7T 5
T AR SE I AR S R AE A F A BEDNASE HOR T Bt
HEAT B9 A, G lmamuras: (2020) $2 H A1 FH 36 55
DNA £ R 7] P AE 5 N AR Bir B Aar Wl 1) 0T
(Oncorhynchus mykiss)% 12, George%¥(2021)tH &
T EEDNATL AR IT 7 AR 1 S 3] 158 i p' 10
(Neogobius melanostomus) ¥ A\ 23t Bl 28 TAE; #x
J&, FEHZR BN K R v ] 25 & 1 SR IR AR ) 2 R AE
I FH P B 7 9 BH A #0580l 0l /K IR g N 32K X, T
Ruebush % (2012) sk 5% 1 75 I <643 A ¥ B (sound-
bubble-strobe light barrier)# A LA T BH 1F 6 R} £ 2
FE TR X R iE — 32 NAR AN HY, IFEUAS 1 B
RO B, FE/KALTAAR 2 — 1 TA2 il /K (BT e
2019), ZRZTHATHE . AREICIE R S K THEEE
RS (EE, 2020), A T PiIEfRAER, R
PORE TRESZ KX KA AR SIS, NS PIT %t
X 2R 28 TR ) £ 24 B Y 2 AN AR RS PFAik A o
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MisR1 WorldClim = {&¥#E 2 #R R ik
Appendix 1  The name and description of WorldClim data

G %Y

Code Description

biol S Annual mean temperature

bio2 B IRZ A ¥ Mean diurnal range

bio3 S5 Tsothermality

biod SIRZET A S) 23 Temperature seasonality

bio5 & H =il Max temperature of the warmest month
bio6 4 A B AKIE Min temperature of the coldest month
bio7 FEIRARIEE Temperature annual range

bio8 IR TR E Mean temperature of the wettest quarter
bio9 T2 FPYIEE Mean temperature of the driest quarter
biol0 FIEZ TR E Mean temperature of the warmest quarter
bioll A Z IR ¥ Mean temperature of the coldest quarter
biol2 FEYJFE/KE Annual precipitation

biol3 i H BF7K R Precipitation of wettest month

biol4 T HEKE Precipitation of driest month

biol5 [ 7K B8 57 2% Precipitation seasonality

biol6 i 2=/ K/ Precipitation of the wettest quarter

biol7 i TZERF /KR Precipitation of the driest quarter

biol8 FWEZ=[ K7 Precipitation of the warmest quarter

bio19 A ZERF /KR Precipitation of the coldest quarter
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Appendix 2  List of fish species in water diversion areas of the central route of the South-to-North Water Diversion Project

M2 RakdLAP&IIESIKkXEERR
Yikh
Species

51K X

Water diversion areas

HESTIP/TRE

Haihe River Basin

& H Cypriniformes

fifF} Cyprinidae

HEZ AL Leuciscinae

fi Elopichthys bambusa

# 1. Mylopharyngodon piceus

T BCKWfk Rhynchocypris lagowskii
2R3 KWtk Phoxinus oxycephalus
T Tinca tinca

FRHRE% Squaliobarbus curriculus

Hifli Ctenopharyngodon idellus

fHEA} Culterinae

4R3L1ifl Chanodichthys oxycephalus
Z1#E R 41 Cultrichthyserys thropterus
# Hemiculter leucisculus

I3kt Megalobrama amblycephala
fili Megalobrama skolkovii

fily Parabramis pekinensis

%t Pseudolaubuca engraulis
Wt Pseudolaubuca sinensis

11 B8 Sinibrama wui

fif LA} Xenocyprininae

i [l Distoechodon tumirostris
R4 Xenocypris argentea
R Hi Xenocypris davidi

YNikfH Xenocypris micolepis

fi# 3V #} Hypophthaemichthyinae

fiff Aristichthys nobilis



T fd, BT, B (2021) R/KILTA PR TR R A RN R IR 0T, 2R, 29, 1336-1347. https://www.biodiversity-
science.net/CN/10.17520/biods.2021130

Yk FIKIX HTRCIR/TRC
Species Water diversion areas Haihe River Basin
fit Hypophthalmichthys molitrix + +

fiFm AL Acheilognathinae

K#Efi# Acheilognathus macropterus + +
Sl i% Acanthorhodeus hypsefonotus + +
¥Zf@ Acheilognathus barbatulus + +
FHIf% Paracheilognathus imberbis + +
75 IRE% 4% Rhodeus fangi ¥ "
E A, Rhodeus ocellatus + +
H g Rhodeus sinensis + +

I #} Gobioinae

¥efE . Abbottina rivularis T n
¥E1Ef Gobio rivuloides + +
BimHETE L Abbottina obtusirostris + +
FEBZ AR Gnathopogon herzensteini +

YRz Gnathopogon taeniellus +

FEAARZIN Gnathopogon imberbis +

JEf Hemibarbus labeo + i
1ef% Hemibarbus maculatus + +
SRil/MEff) Microphysogobio kiatingensis + +
Uil Pseudogobio vaillantivaillant + +
ZF#lifa Pseudora shoraparva + +
Wpfifl Rhinogobio typus i

H#EfE Sarcocheilichthys nigripinnis + +
Kl Saurogobio dumerili n i
] Saurogobio dabryi + n
#Rfif) Squalidus argentatus + +
ZLERM Squalidus nitens 4 "

FSARM Squalidus wolterstorffi + +
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/L

Species

5 KX

Water diversion areas

HESER/INEY

Haihe River Basin

#ftfe WA} Gobiobotinae
H Bt Gobiobotia filifer
% KAt Gobiobotia pappenheimi
#5FF} Cyprininae
fifl Carassius auratus
FRE Carassius auratus gibelio
fif Cyprinus carpio
i LA} Barbinae
215k 5 H 1 Onychostoma macrolepis
Al Noemacheilinae
JLJ5 7 Barbatula nuda
15 B R 86 Triplophysa dalaica
21 ERI4H Homatula variegatus
L8R Cobitidae
FHAETEH Cobitis sinensis
KBEAEHHK Cobitis macrostigma
FRH LM Cobitis raras
Jefft Misgurnus anguillicaudatus
KEgI ek Paramisgurnus dabryanus
HEPLRIVOHK Parabotia bimaculata
JEHF} Balitoridae
UL Lepurichthys fimbriata
657 H Siluriformes
#liSkffiRl Amblycipitidae
& fik Liobagrus marginatoides
HZfi Liobagrus marginatus
kF} Sisoridae

s aeg ik Glyptothorax sinensis
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/L

Species

5 KX

Water diversion areas

HESER/INEY

Haihe River Basin

fifF} Siluridae
fi; Silurus asotus
Kt Silurus meridionalis

%%l Bagridae
Kigf# Hemibagrus macropterus
HLEff Leiocassis crassilabris
KWfifi Leiocassis longirostris
X J2f#fi Leiocassis tenuifurcatus
it Pelteobagrus fulvidraco
Pk L #ith Pelteobagrus nitidus
FLIRFHith Pelteobagrus vachellii
2w 2 Pseudobagrus ondon
5 FE % Pseudobagrus tenuis
VIRl Pseudobagrus truncatus
575 B Pseudobagrus ussuriensis

41 H Beloniformes

KAFBERL Adrianichthyidae
FHil Oryzias latipes
HAEFE# Oryzias latipes

fififa Bl Hemiramphidae
8] Ff#% Hyporhamphus intermedius
fii Hyporhamphus kurumus

#HKEAE Osmeriformes

MR} Osmeridae
WB¥E 2> a8 Hypomesus olidus

R Pl Salangidae
K4 Protosalanx chinensis

4 FC TRt Neosalanx tangkahkeii
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/L FIKIX HESER/INEY

Species Water diversion areas Haihe River Basin

2 H Salmoniformes
fitF} Salmonidae
ZIGHNM%EE Brachymystax lenok tsinlingensis +
JI| B ik Hucho bleekeri +
HfH Gasterosteiformes
%l Gasterosteidae
HAEZ I8 Pungitius sinensis ¥ +
4#Rf1H Synbranchiformes
&8 %L Synbranchidae
Tt Monopterus albus + +
rh4E3il66 sinobdella sinensis T "
&% B Perciformes

iRl Percichthyidae

% Siniperca chuatsi + +
KHRH Siniperca knerii +
PLEF Siniperca scherzeri T n

VYoIEEERL Odontobutidae

rhAEyb IS Odontobutis sinensis +
/NEEtE Micropercops swinhonis + i

HRpE Al Gobiidae

I RWpEF £ Rhinogobius cliffordpopei + +
FFEWIHFFE 1 Rhinogobius giurinus + n
FA MR B2 £ Rhinogobius shennongensis + +

2L} Osphronemidae
[ 2.3} #1 Macropodus chinensis + i
%} Channidae

34 Channa argus ¥ n
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