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Table S1 Basic information on the sampling sites in the Guangdong Province reserve

protected area Sampling
Longitude 

(E)
Latitude 

(N)
Area 

(hectares)
Comments Primary protected species

S1 114°19′8″ 24°7′19″
S2 114°28′47″ 24°7′16″Xingfeng River
S3 114°12′43″ 24°3′28″

490
The Xinfeng River National Aquatic 
Germplasm Reserve is situated in 
Shaoguan City's Xinfeng County.

Silurus asotus; Megalobrama 
amblycephala; Squaliobarbus 
curriculus

S4 113°53′58″ 23°47′39″
S5 113°46′59″ 23°44′48″Liuxi River
S6 113°42′4″ 23°41′29″

2260

Liuxi River Spinibarbus hollandi 
National Aquatic Germplasm Reserve is 
located in Conghua District, Guangzhou 
City.

Spinibarbus hollandi; Tanichthys 
albonubes; Anguilla marmorata; 
Parazacco spilurus; Rasborasteineri

S7 114°5’52" 25°14’31"
S8 114°9’46" 25°17’24"Ling River
S9 114°9’50" 25°17’24"

523.3

The Ling River Endemic Fish 
(Mauremys nigricans) National Aquatic 
Germplasm Reserve is situated in 
Nanxiong City, Shaoguan City.

Mauremys nigricans

S10 114°46’52" 24°33’6"
S11 114°48’53" 24°30’51"Lian River
S12 114°54’11" 24°22’22"

160

The Lian Rive Mastacembelus armatus 
and Banded Catfish National Aquatic 
Germplasm Reserve is located in the 
Heping County, Heyuan City.

Mastacembelus armatus; 
Tachysurus fulvidraco; Silurus 
asotus; Anguilla marmorata; Mystus 
guttatus

S13 111°32′35″ 23°14′11″
S14 111°33′6″ 23°12′13″

Yu nan
S15 111°34′59″ 23°11′12″

2350

The West River Megalobrama 
hoffmanni Herre et Mvers National 
Aquatic Germplasm Reserve spans 
from Fengkai County in Zhaoqing City 
to Yunan County in Yunfu City.

Megalobrama hoffmanni Herre et 
Mvers

S16 111°48′50″ 23°8′0″
Deqing

S17 111°51′30″ 23°8′11″
2300

The National Aquatic Germplasm 
Reserve for West River Squaliobarbus 

Squaliobarbus curriculus; 
Erythroculter pseudobrevicauda; 



S18 111°53′43″ 23°7′25″
curriculus and Erythroculter 
pseudobrevicauda is situated at the 
Nanjiang River estuary in Yunfu City.

Xenocypris davidi

S19 115°51’55" 24°43’30"
S20 115°52’20" 24°42’56"Youshu Lake
S21 115°52’44" 24°41’37"

510

The Yushu Lake Channa maculata 
National Aquatic Germplasm Reserve is 
located in the Pingyuan District of 
Meizhou City.

Channa maculate; Silurus asotus; 
Tachysurus fulvidraco; Cirrhinus 
molitorella; Hypophthalmichthys 
molitrix; Aristichthys nobilis

S22 113°35’32" 24°30’43"
S23 113°34’50" 24°29’7"

Shakou River
S24 113°28’20" 24°22’30"

860.5

The Yingde section of the North River 
houses the national-level aquatic 
germplasm resource reserve for 
Siniperca kneri Garman. It is situated in 
Qingyuan City's Yingde district.

Siniperca kneri Garman

S25 112°30’38" 22°17’2"
S26 112°33’2" 22°16’13"

Tian River
S27 112°34’30" 22°17’58"

640

The Tian River Megalobrama 
hoffmanni Herre et Mvers National 
Aquatic Germplasm Reserve is situated 
in Kaiping City, Jiangmen City, China.

Cyprinus carpio; Carassius auratus; 
Anguilla japonica; Siniperca kneri 
Garman; Lateolabrax japonicus; 
Megalobrama skolkovii; 
Monopterus albus

S28 113°50′34″ 23°24′0″
S29 113°53′44″ 23°26′32″Zeng River
S30 113°53′23″ 23°25′21″

438.7

Zeng River Spinibarbus hollandi and 
Mastacembelus armatus are found in 
the National Level area of Zengcheng 
District, Guangzhou, China.

Spinibarbus hollandi; 
Mastacembelus armatus

S31 115°41’44" 23°15’0"
S32 115°41’43" 23°17’0"Rong River
S33 115°42’28" 23°17’41"

220

The Rong River Endemic Fish (Channa 
maculata) National Aquatic Germplasm 
Reserve is situated in Luhe County, 
Shanwei City.

Mystus guttatus



S34 110°39’36" 21°15’1"
S35 110°38’20" 21°14’16"Jian River
S36 110°38’19" 21°14’23"

1000
The Jian River Sanguinolaria acuta 
National Aquatic Germplasm Reserve is 
situated in Wuchuan City, Zhanjiang.

Sanguinolaria acuta

S37 112°21′39″ 23°9′18″
S38 112°24′31″ 23°7′30″Xiaoxiang River

(Zaoqing)
S39 112°24′52″ 23°3′14″

1310

The National Aquatic Germplasm 
Reserve of the Zhaoqing Section of the 
West River (Cyprinus carpio) is located 
in the city of Zhaoqing.

Cyprinus carpio

S40 116°5’9" 24°50’15"
S41 116°7’39" 24°42’59"Shiku Lake
S42 116°8’35" 24°41’41"

2248

The Shiku Lake Channa maculata 
National Aquatic Germplasm Reserve is 
situated in Jiaoling County, Meizhou 
City.

Mystus guttatus; Mastacembelus 
armatus; 



Table S2 Comparative analysis of EDCs concentrations in surface water and aquaculture germplasm conservation areas in China
Chemicals Sampling location Range Mean Reference

Aquatic germplasm reserves 5.31—921.7 254.9 this study
Liuxi River 2.26-1385.3 359.3 1
Luoma Lake 49-140 86.1 2
Taihu Lake 16.4-565.4 62.5 3-5
Pearl River 23.5-2189.9 252.5 6

Liao River Basin 2.6-1131 139 7
Xiangjiang River 5.6-3079.4 396 8

Bisphenol A (BPA)

Huaihe R. 413-3011 1543.5 9
Aquatic germplasm reserves ND—65.7 15.3 this study

Liuxi River ND-474 169.6 10
Luoma Lake 3.5-14 6.82 11

Bisphenol F (BPF)

Taihu Lake ND-1634 110.7 4, 11
Aquatic germplasm reserves ND—87.96 26.7 this study

Liuxi River 19.9-65600 2342 10
Luoma Lake ND-94 20.2 11
Taihu Lake 4.1-1600 79 4

Bisphenol S (BPS)

Yangtze River 0.18-14.9 1.39 12
Aquatic germplasm reserves ND—5.71 1.2 this study

Luoma Lake 4.25-12.9 7.97 13
Taihu Lake ND-8.3 2.77 14

Liao River Basin 2.6-17112 596 15
East Dongting Lake ND-24.9 3.04 16

EE2

Erhai Lake 0.5-16.1 3.03 17



Xiangjiang River ND-21.4 5.37 8
Aquatic germplasm reserves ND—2.44 0.2 this study

Liuxi River ND-27.8 4.17 18
East Dongting Lake 2.26-41 5.63 19

Erhai Lake 4.7-55 14.4 17
Liao River Basin 2.6-1235 66.2 7
Songhua River ND-37.3 10.5 20

Estrone (E1)

Xiangjiang River 0.28-51.3 7.35 8
Aquatic germplasm reserves ND—3.89 0.52 this study
Yangtze R. (Nanjing section) 2.5-4.1 3.2 21

Luoma Lake 2.5-21.8 9.4 21
Erhai Lake 1.1-3.0 1.7 22
Jiulong R 25.6-60.3 36.3 23

17-β-estradiol (E2)

Songhua R. 15-29 20.8 24, 25
Pearl R. 109.4-5046.9 1009.8 6, 26

Aquatic germplasm reserves 29.7—1780.2 323.6 this study
Yangtze R. (Nanjing section) 11.4-858 297.1 21

Yellow R. 165.8-1187.6 577.9 27
Huaihe R. 76.1-1532.6 563.7 9

Haihe R. (Tianjin) 79.2-228.2 151.5 28
Erhai Lake 6.6-17.9 13.3 22

NP

Songhua R. 25-1261 167.9 24, 25
Aquatic germplasm reserves 5.11—243.6 72 this study

Pearl R. 46.9-514.3 168.6 6, 26OP
Yangtze R. (Nanjing section) 1.2-116 31.2 21



Yellow R. 2.4-14.5 4.7 27
Huaihe R. 21.1-63.6 37.5 9

Haihe R. (Tianjin) 33.3-83.3 63.8 28
Erhai Lake 2.0-15.8 6.3 22



Table S3 The PNEC and EEF of the six target compounds to the aquatic species

Compound Taxon Species Endpoint
Value
(µg/L)

AF
PNEC 
(µg/L)

Reference EEFi

Alga / EC50 2700 1000 2.7 8
Daphnid D. magna EC50 10200 1000 10.2 31

Fish / EC50 158 1000 0.158 32
BPA

Fish D. rerio 21d-NOEC 500 100 5 33

3.90×10-4 29

2.36×10-5 30

Daphnid D. magna EC50·48h 55000 1000 55 34
Fish D. rerio 48 h-LC50 199000 1000 199 36BPS
Alga C. vulgaris EC50 25190 1000 25.2 37

1.06×10-6 35

Daphnia D. magna EC50·48h 8700 1000 8.7 38
Fish D. rerio 96h-EC50 7500 1000 7.5 39BPF
Alga D. subspicatus 48h-LC50 22100 1000 22.1 38

1.08×10-4 35

Crustaceans Acartia tonsa LC50 410 1000 0.41 40
Fish Oncorhynchus mykiss NOEC·14d 0.00074 10 0.000074 40
Fish Zebrafish LC50 6 1000 0.006 41

Estrone(E1)

Alge Microcystis aeruginosa 14d-EC50 276680 1000 276.7 42

0.27230

0.1129

Alga R. subcapitata EC50 48h 9600 1000 9.6 43
Daphnid D. magna EC50 48h 2870 1000 2.87 44

Fish D. rerio EC50 2140 1000 2.14 4517-β-estradiol (E2)

Fish D. rerio
NOEC 

(reproduction)
0.0048 10 0.00048 46

1.029

Alga D. subspicatus EC50 12400 1000 12.4 47
Daphnid D. magna EC50 24h 6400 1000 6.4 49

17--
ethinylestradiol
(EE2) Fish D. rerio LC50 1700 1000 1.7 50

1.7648

1.2523



Fish Threespine stickleback N(L)OEC 0.00175 10 0.000175 51

Alga R. subcapitata
EC50 72h 

(population)
530 1000 0.53 52

Daphnid D. magna 48h-LC50 180 1000 0.18 53
NP

Fish Xiphophorus helleri 96h-LC50 206 1000 0.206 54

6.49×10-4  30

Algae Microcystis aeruginosa 10d-EC50 67 1000 0.067 55
Daphnid Daphnia magna 24h-EC50 303 1000 0.303 56OP

Fish Zoarces viviparus 48h-LC50 180 1000 0.18 53
8.73×10-4 30



Table S4 Concentration of EDCs (ng/L) in Aquatic Germplasm Reserve during rainy season

a standard deviation.

Xinfeng River Liuxi Lake Ling River Lian River Yunan Deqing Youshu Lake
EDCs

Mean ± SDa Media
n Mean ± SDa Media

n Mean ± SDa Media
n Mean ± SDa Media

n Mean ± SDa Media
n

Mean ± SDa Media
n

Mean ± SDa Media
n

OP 115.4±34.4 131.4 26.3±11.8 20.7 109.4±69 85.9 22.9±13.9 21 63.1±5.22 65.8 8.53±2.02 9.52 71.3±39.1 75.1
NP 342.5±157.7 258.7 676.2±324.9 751.2 167.5±40.9 154.1 174.3±18.9 164 147.4±23 152.4 140.3±103.7 81.4 222.7±39.5 221.7

BPF 42.5±20.1 36.7 18.1±4.41 24.7 2.79±0.03 2.8 3.24±0.69 3.5 27.6±9.77 25.1 7.49±6.07 10.4 9.35±4.17 9.95
BPA 248.7±393.4 25.1 62.2±53.9 61.4 74.7±17.7 72.7 81.5±25.6 81.1 323.2±308.7 167.5 121.1±23.1 123.7 106.7±51.7 86
BPS 35±12.2 36.1 8.7±2.78 9.44 26.1±4.45 26 18.5±2.74 19.8 36.9±2.55 36.3 27.1±2.22 28 31±6.05 28.3
E1 0.01±0.02 0.01 0.16±0.15 0.16 0.06±0.04 0.05 0.04±0.03 0.05 0.34±0.1 0.37 0.07±0.09 0.02 0.31±0.22 0.26
E2 0.03±0.02 0.02 0.11±0.13 0.06 0.14±0.22 0.03 0.37±0.07 0.4 0.96±0.14 0.94 0.26±0.05 0.24 0.96±0.57 0.93

EE2 0.97±0.21 0.91 1.81±0.87 1.49 0.38±0.66 0.0 0.34±0.6 0.0 1.17±0.67 1.31 0.69±0.43 0.47 1.69±0.83 2.11
Tian River Zen River Rong River Shakou Jian River Xiaoxiang River Shiku Lake

OP 99.8±16.8 95 107.5±82.4 119.1 71.7±31.6 77.7 76.1±21.9 75.4 19.5±11 15.7 45.9±30 57.5 23.1±9.5 18.9
NP 838.3±838.7 562.5 427.2±124.6 408.2 289.1±142.4 292.5 642.1±484.1 736.4 145.1±46.3 145.3 179.5±121.4 203.4 212.5±136.6 151.9

BPF 35.2±28.5 30.9 21.9±12.7 18 7.49±7.59 3.81 5.39±2.89 4.95 15.7±7.15 19.6 23.8±14.2 24.4 9.45±5.87 10
BPA 257.5±43.2 250.3 118.9±62.6 89.5 345.5±460.9 82.7 476±393.3 549.8 107.6±10.2 108.9 173±144.3 108.9 355±369.3 157.4
BPS 33.6±47.1 7.03 34.1±5.87 33.8 33.1±14.4 25.6 13.3±23 0.0 17±24.6 3.09 28.9±15.7 29.1 36.3±9.84 39.9
E1 0.15±0.04 0.12 0.24±0.12 0.3 0.07±0.07 0.07 0.81±1.41 0.0 0.34±0.2 0.29 0.23±0.03 0.24 0.03±0.05 0.0
E2 1.93±1.7 1.15 0.84±0.17 0.83 0.11±0.1 0.15 0.0±0.0 0.0 1.01±0.39 0.83 0.58±0.05 0.55 0.52±0.14 0.56

EE2 1.99±0.5 2.2 1.25±1.03 1.84 0.81±0.71 0.97 0.1±0.18 0.0 1.95±1.54 2.36 2.33±0.54 2.18 3.12±2.54 3.02



Table S5 Concentration of EDCs (ng/L) in Aquatic Germplasm Reserve during dry season

a standard deviation.

Xinfeng River Liuxi Lake Ling River Lian River Yunan Deqing Youshu Lake
EDCs

Mean ± SDa Media
n Mean ± SDa Media

n Mean ± SDa Media
n Mean ± SDa Median Mean ± SDa Medi

an Mean ± SDa Media
n Mean ± SDa Media

n
OP 162.4±73.3 142.7 40.7± 15.7 47.7 37.9± 21.6 31.9 45.1± 18.8 36.3 101.2± 24.4 105.2 6.41± 1.54 6.01 48± 54.3 22.6
NP 485.9±261.8 344.5 556.6± 152.1 518.4 424± 364.8 338.2 401.1± 202.8 446.2 286.2± 90.5 244.7 70± 46.3 59.8 274.6± 245.4 158.1

BPF 18.8±13.7 15.6 9.57± 3.89 8.58 6.35± 2.49 7.5 3.61± 0.55 3.32 31.8± 17.3 31.2 4.27± 0.4 4.49 22.2± 12.1 27.7
BPA 113.5±97.9 139.4 301± 14.8 299.7 511.6± 314.3 465.6 492.3± 372.4 297.3 206.4± 72.1 170.5 428.6± 118.3 394.7 276.9± 238.7 150.7
BPS 15±2.78 14 23.8± 3.89 24.7 32.8± 15.5 24.2 24.1± 5.67 21.1 23.5± 11.4 28.9 45.7± 34.4 32 28.1± 13.2 26.8
E1 0.2±0.11 0.15 0.06± 0.06 0.05 0.18± 0.15 0.16 0.06± 0.02 0.05 0.33± 0.26 0.29 0.04± 0.01 0.05 0.44± 0.49 0.3
E2 1.09±0.83 0.69 0.27± 0.11 0.27 0.42± 0.32 0.32 0.27± 0.01 0.27 0.72± 0.88 0.35 0.19± 0.07 0.19 0.98± 0.89 0.65

EE2 1.25±0.23 1.38 0.29± 0.5 0.0 0.25± 0.24 0.27 0.1± 0.16 0.0 0.5± 0.87 0.0 1.33± 1.2 1.08 1.56± 0.84 1.1
Tian River Zen River Rong River Shakou Jian River Xiaoxiang River Shiku Lake Zaoqing

OP 110.1± 25.4 104.6 172.9± 83.3 214.5 52.7± 42.4 29.7 142.2± 80.9 173.9 36.2± 15.6 33.2 68.1± 34.1 49.3 132.5± 106.6 124.3
NP 288.1± 107.9 250.5 349± 169.3 331.8 160.8± 43.3 137.9 400.7± 309.2 405.8 267.3± 118.6 272.8 256± 121.6 218.5 234.6± 129.9 187

BPF 14± 16.2 10.3 39.1± 10.4 38.5 3.47± 2.25 3.02 3.6± 0.95 3.34 7.69± 3.71 7.18 28.2± 19.1 24.8 6.89± 5.06 8.89
BPA 367.1± 9.01 364.9 184.2± 101.3 144.1 143± 84.1 152.4 182± 143.7 135.6 310± 103.3 278.3 577.4± 326.4 564.1 192.4± 48.8 203.7
BPS 14.2± 7.62 17 36.4± 12 38.7 26.6± 15.5 18.2 14.5± 9.27 13.4 12.5± 10.9 7.12 63.3± 26.9 76.7 8.79± 5.28 9.64
E1 0.21± 0.33 0.04 0.36± 0.52 0.09 0.17± 0.09 0.21 0.13± 0.21 0.01 0.22± 0.03 0.2 0.03± 0.01 0.04 0.06± 0.04 0.05
E2 0.61± 0.76 0.27 0.64± 0.41 0.79 0.37± 0.12 0.38 0.33± 0.06 0.36 0.29± 0.06 0.29 0.18± 0.1 0.17 0.29± 0.14 0.31

EE2 2.66± 0.98 2.96 0.78± 0.96 0.34 2.0± 0.86 1.86 0.41± 0.71 0.0 0.28± 0.3 0.23 0.91± 0.81 1.21 1.39± 0.7 1.73



Table S6 Water quality parameters during the rainy season in the Aquatic Germplasm Resource Conservation Area

a standard deviation.

Xinfeng River Liuxi Lake Ling River Lian River Yunan Deqing Youshu Lake
EDCs Mean ± 

SDa
Median Mean ± 

SDa Median Mean ± 
SDa Median Mean ± 

SDa Median Mean ± SDa Median Mean ± 
SDa

Median Mean ± 
SDa

Median

EC（us/c
m） 105.6±39.1 111.7 100.6±32.2 83.4 48.5±5.96 49 98.3±24 91.8 315.9±22.6 325.9 312.1±13.4 311.6 87.6±3.43 89.4

WT(℃) 28.4±1.3 27.9 30.7±3.57 30.4 34.7±0.72 34.6 25±2.29 25.9 32.2±1.31 32.9 31.8±0.2 31.9 29.8±1.96 30.7
Salinity

(pus) 0.05±0.02 0.05 0.04±0.02 0.03 0.02±0.0 0.02 0.05±0.01 0.04 0.14±0.0 0.14 0.13±0.01 0.13 0.04±0.0 0.04

pH 7.77±0.39 7.87 8.27±0.69 8.02 7.47±0.3 7.62 7.92±0.28 7.86 8.34±0.33 8.2 8.13±0.04 8.13 8.1±0.82 8.42
DO 

(mg/L) 5.8±1.02 6.38 7.35±0.84 7.76 6.77±0.28 6.81 6.83±0.74 6.48 7.35±1.59 6.62 6.41±0.1 6.43 6.79±1.82 6.95

Tian River Zen River Rong River Shakou Jian River Xiaoxiang River Shiku Lake
EC（us/c

m） 199.2±18 193.9 106.3±5.97 107.8 55.8±12.1 59.1 230.8±38.6 213.6 40148.5±13456.6 45587.2 325.1±1.18 325.6 118.3±28.2 133.1

WT(℃) 30.5±0.97 31 28.8±0.91 28.4 31.4±2.35 32.4 32.6±1.03 32.8 29.9±0.4 30 30.3±0.35 30.5 28.9±3.92 29.3
Salinity

(pus) 0.08±0.01 0.08 0.05±0.01 0.05 0.02±0.01 0.02 0.1±0.01 0.09 23.6±8.67 27 0.14±0.0 0.14 0.05±0.01 0.05

pH 7.32±0.03 7.32 7.42±0.19 7.4 7.74±0.24 7.69 8.03±0.03 8.04 8.17±0.21 8.05 8.21±0.01 8.21 8.12±0.86 7.66
DO 

(mg/L) 5.06±0.89 5.53 4.94±0.21 5.04 7.73±0.53 7.76 7.08±0.68 6.71 5.98±0.44 6.19 6.7±0.08 6.75 6.92±3.93 5.17



Table S7 Water quality parameters during the dry season in the Aquatic Germplasm Resource Conservation Area

a standard deviation.

a standard deviation.

Xinfeng River Liuxi Lake Ling River Lian River Yunan Deqing Youshu Lake
EDCs

Mean ± SDa Media
n Mean ± SDa Media

n Mean ± SDa Media
n Mean ± SDa Media

n Mean ± SDa Media
n

Mean ± SDa Media
n

Mean ± SDa Media
n

EC（us/c
m） 123.1±29.7 117.4 97.4±54.5 73.4 47.5±14.4 46.1 128.4±38.9 120.1 298.9±5.69 300.8 294.7±5.59 293 90.5±8.0 88.8

WT(℃) 22.8±3.14 22.1 17.2±1.15 17.4 13.7±0.91 13.9 17±0.68 16.7 18.6±0.34 18.8 17.7±1.28 17.1 19.2±0.87 19.1
Salinity

(pus) 0.06±0.02 0.06 0.05±0.03 0.04 0.03±0.01 0.03 0.07±0.02 0.06 0.17±0.01 0.17 0.17±0.01 0.17 0.05±0.01 0.05

pH 7.46±0.14 7.53 7.09±0.64 7.33 7.51±0.3 7.48 7.8±0.44 7.68 7.5±0.52 7.31 7.85±0.2 7.81 7.85±0.42 7.7
DO 

(mg/L) 8.01±1.56 8.23 9.35±0.3 9.33 9.88±0.24 9.82 9.01±0.45 8.85 10.4±0.06 10.4 10.5±0.19 10.4 10.9±0.12 10.9

Tian River Zen River Rong River Shakou Jian River Xiaoxiang River Shiku Lake
EC（us/c

m） 304.9±61.4 296.9 112.8±4.11 110.9 75.4±11.7 71.4 263±4.84 260.8 42451±5199 43433 292.2±1.41 292.8 138±15.3 129.9

WT(℃) 25.1±1.03 25.4 23.8±1.7 23.1 19±0.19 18.9 20.2±1.67 19.3 26.6±0.46 26.5 19±0.89 18.9 21.8±4.98 20.9
Salinity

(pus) 0.17±0.02 0.17 0.05±0.01 0.05 0.04±0.01 0.04 0.14±0.01 0.14 26.8±3.57 27.2 0.16±0.0 0.16 0.08±0.01 0.07

pH 7.82±0.24 7.71 7.55±0.35 7.74 7.55±0.04 7.54 8.05±0.62 7.94 8.5±0.04 8.48 8.07±0.18 8.06 7.72±0.45 7.81
DO 

(mg/L) 8.93±0.51 9.14 8.11±1.21 7.79 7.77±0.52 7.58 11.7±3.34 10 6.12±0.11 6.13 11±0.47 10.8 9.5±1.37 9.88



Table S8 Records of the surroundings of the sampling points in the protected area

protected area Sampling Town Village Farmland Factory Ship road and bridge
S1 ✘ ✔ ✘ ✘ ✘ ✔

S2 ✘ ✔ ✘ ✘ ✘ ✔Xingfeng River
S3 ✘ ✔ ✘ ✘ ✘ ✔

S4 ✘ ✔ ✘ ✘ ✘ ✘

S5 ✔ ✘ ✘ ✘ ✔ ✘Liuxi River
S6 ✔ ✘ ✔ ✘ ✘ ✔

S7 ✘ ✘ ✘ ✘ ✘ ✔

S8 ✘ ✘ ✘ ✘ ✘ ✔Ling River
S9 ✔ ✔ ✔ ✘ ✘ ✔

S10 ✔ ✔ ✔ ✘ ✘ ✔

S11 ✘ ✔ ✘ ✘ ✘ ✔Lian River
S12 ✘ ✔ ✔ ✘ ✘ ✔

S13 ✘ ✔ ✘ ✘ ✔ ✘

S14 ✘ ✔ ✘ ✘ ✔ ✔Yu nan
S15 ✔ ✔ ✔ ✘ ✔ ✘

S16 ✔ ✘ ✘ ✘ ✔ ✔

S17 ✘ ✔ ✔ ✔ ✔ ✘Deqing
S18 ✘ ✔ ✔ ✘ ✔ ✘

S19 ✘ ✘ ✘ ✘ ✘ ✘

S20 ✘ ✘ ✘ ✘ ✘ ✘Youshu Lake
S21 ✔ ✔ ✔ ✘ ✘ ✔



S22 ✘ ✔ ✔ ✘ ✘ ✘

S23 ✘ ✔ ✘ ✘ ✔ ✘Shakou River
S24 ✘ ✔ ✘ ✘ ✘ ✘

S25 ✔ ✔ ✔ ✘ ✘ ✔

S26 ✔ ✔ ✔ ✔ ✔ ✔Tian River
S27 ✔ ✔ ✔ ✔ ✔ ✔

S28 ✔ ✘ ✘ ✘ ✘ ✘

S29 ✘ ✘ ✘ ✘ ✘ ✔Zeng River
S30 ✔ ✘ ✘ ✘ ✘ ✔

S31 ✔ ✔ ✔ ✘ ✘ ✔

S32 ✔ ✔ ✔ ✘ ✘ ✔Rong River
S33 ✔ ✔ ✔ ✘ ✘ ✔

S34 ✘ ✘ ✘ ✘ ✔ ✘

S35 ✘ ✘ ✘ ✘ ✔ ✘Jian River
S36 ✘ ✘ ✘ ✘ ✔ ✘

S37 ✘ ✔ ✘ ✘ ✔ ✘

S38 ✘ ✔ ✘ ✘ ✔ ✔
Xiaoxiang River

(Zaoqing)
S39 ✔ ✔ ✔ ✘ ✔ ✘

S40 ✘ ✔ ✔ ✘ ✘ ✘

S41 ✘ ✔ ✘ ✘ ✘ ✘Shiku Lake
S42 ✘ ✔ ✔ ✘ ✘ ✔

✔ (have), ✘ (no have)
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