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A fish-based biotic integrity index selection for rivers in Hechi
Prefecture, Guangxi and their environmental quality assessment
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Abstract: This study aims to develop a multi - metric, fish - based Index of Biological Integrity (IBI) for assessing
the environmental quality of rivers in Hechi Prefecture, Guangxi Province, South China. Data on fish assemblage were
collected via electrofishing We screened 21 candidate metrics representing attributes of fish assemblage. Among these,
six metrics were finally selected for the IBI. It was shown that the fish-based biological integrity was good in
Xiaohuanjiang River , fair in Hongshuihe, Longjiang and Dahuanjiang Rivers, but poor in Diaojiang River. The results of
assessment were consistent with the actual situation of human disturbance. The assessment system constructed by this
study could be used or used for reference in the area around Hechi. Biotic integrity assessment was an important means of
water environment quality monitoring. To enable the biotic integrity assessment more scientific and more objective, much
more research work is required to focus on the relationship between biotic integrity and environmental factors.
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Fig. 1 River systems and sampling sites in Hechi, Guangxi
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Tab. 1

Candidate indices of fish community integrity and their results

T H JZ Item level ¥8F5)Z Index level

P LR Results

4L K" T2 JRiT? N ORI
1 BRI E S BRI A T (%) 58.2 33.8 48.9 62.5 72.7
2 SRR KRB E A L (%) 58.5 56.0 61.4 55.6 71.9
3 BRI B REINE N (%) 5.7 4.0 2.3 5.6 3.1
4 SPEERIRLM S S BRI E L (%) 0 0 0 5.6 0
PRSI R 5 EERME IS BREI EH AN (%) 7.5 8.0 9.1 8.3 6.3
Species composition and 6 HEZ AW RHa A BREE A (%) 1.9 4.0 0 0 0
richness 7 SRR BB E L (%) 9.4 16.0 9.1 0 9
8 W RO B A L (%) 17.0 4.0 11.4 11.1 6.3
9 ENERMEE T SRR EIE A (%) 3.8 8.0 11.4 13.9 18.8
10 M PR BB E L (%) 9.4 4.0 13.6 13.9 18.8
11 AT RME S SR B H N (%) 38 4.0 2.3 5.6 6.3
L 12 BB  RREIN A L (%) 30.2 16.0 38.6 472 46.9
fif 52 Tolerance -
13 TSz s ta 2 iy SR B E A L (%) 18.9 32.0 22.7 11.1 18.8
14 fE a2 i BB E A T (%) 22.6 16.0 227 30.6 25.0
e ) . 15 Z etk s BREE N (%) 20.8 28.0 25.0 25.0 219
H IR Trophic composition
16 22 BRI E 7 (%) 453 48.0 40.9 41.7 46.9
17 SR BRI E L (%) 113 8.0 11.4 2.8 6.3
ST LA 18 F=RETEER e MR EH A (%) — — — — —
Reproduction guild 19 FRER IR T BB A (%) — — — — -
£ BRI R 20 AT 53l A 45 31 47 66 38
Fish abundance and condition 21 A} A% B AS A ) 5 = 2 0 1 0 0

1: 207K (Hongshui River); 2: ~J7I. (Diaojiang River); 3: JLIT. (Longjiang River); 4: /NHYT. (Xiaohuanjiang Rive); 5: KFF{T. (Dahuanjiang

River).
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Tab.2 Scoring criteria of fish community integrity

Expectati MR A B 1
¥845 Index xpectation Scoring criteria
WA 3 e

1S MRS SR A 1R 0 (%)
Total number of species in % of 73 <44 44-68 >68
expectation

2 R 2 P E T 23 L (%)

Cyprinid species in % of total number 52 >70 55-70 <55
of species

3 BRI I BB 4

(%) Sensitive species in % of total 45 <22 22-42 >42

number of species

4 i A2 A0 2K T R SR T 4y
[t.(%) Tolerant species in % of total 15 >28 18-28 <18
number of species

5 e AR B S L

(%) Herbivorous species in % of total 25 <12 12-22 >22
number of species

6 YA %% )45 The catch per unit

< - >
of effort 66 40 40-57 >57

*: ARG SR 1 (River codes are consistent with Tab. 1),
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Tab.3 Scores of fish community integrity

FAN I A M) ' WA N7 Nl N 7

TH Item —_ 3 oS
I BMR BRI EMENE L
Total number of species in % of 3 1 3 3 5

expectation

2 MRL A B B S T

Cyprinid species in % of total number 3 3 3 3 1
of species

3 BRI A R B ) T

Sensitive species in % of total number 3 1 3 5 5
of species

4 T kAR Sy PR B 43 L

Tolerant species in % of total number of 3 1 3 5 3
species

5 R P A BRSO ) T

Herbivorous species in % of total 5 3 5 5 5
number of species

6 H{V %3 JiHiliFi it The catch per unit 3 . 3 s |

of effort
2l Total 20 10 20 26 20
IBI %7} IBI Scores 40 20 40 52 40

IBI 2% 1BI Classes — WE —B i —k

MRARIERIZ 1 (River codes are consistent with Tab. 1),
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Appendix 1 List and distribution of fishes in assessed rivers or reaches (except cave fishes)

a0 4 e oK
P S A 2 NI~ N

SHMIC Taxa

a0 A koMK
P/ A A R 7 7 N

EM TG Taxa

ok o ot o
1 4

il F} Dasyatidae 7. BE1lifi# Yaoshanicus arcus H H

1. #ifil. Dasyatis akajei (NT) H 8. Wik f4 Rasbora steineri H H
fig i} Anguillidae MR F} Leuciscinae

2. HASM Anguilla japonica H+ H+ H 9. 1 Mylopharyngodon piceus H H H

3. {tfigfi Anguilla marmorata H 10. f&F Luciobrama macrocephalus (VU) H H
JE#E} Characidae 11. %A Ctenopharyngodon idella H+ H+

4, fi35 B Colossoma brachypomun H H 12. 7FRHR % Squaliobarbus curriculus H H
i F} Cyprinidea 13. f Ochetobius elongatus H H
1} IV} Danioninae 14. fi% Elopichthys bambusa H H

5. JeliEfiE zacco platypus H H+ H+ #if3FF} Cultrinae

6. 111 Opsariichthys bidens H+ H H+ H+ H+ 15. “ifif Metzia lineatus H+ H H H

(BN
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%)
a4 4 k bh K a4 4 ke AR
P I N T %
REYTE Taxa \,;J; o ;4 ;_5 HHMIE Taxa jj; e Z Zi
1 4 5
16. KHR#Ef Sinibrama macrops H+ H H 53. J g% Paracheilognathus meridianus
17. ¥ H54EH Sinibrama melrosei H H H 54. k57 Rhodeus ocellatus + o+ + o+
18. Bt Pseudolaubuca sinensis H H il i £} Barbinae
19. ZE6%8R 1 Pseudolaubuca engraulis H H 55. JefEIEE Spinibarbus hollandi H H H H+ H+
20. ##4<f4 Hemiculter leucisculus H+ H+ H+ H H+ 56. fE14I4E Spinibarbus denticulatus H+ H+ H+ H H
21. 4448 Pseudohemiculter kinghwaensis H 57. 4-4U/MIE Puntius semifasciolata H H H H+
22. B4 )5 P14 Pseudohemiculter dispar H+ H+ H+ H H+ 58. K42k 60 Sinocyclocheilus macrolepis ~ H
23. if§ g 1bl4f 77 Toxabramis houdermeri H+ H+ 59. £ P42 Sinocyclocheilus H
24. g FEHA Culter recurviceps H+ + multipuntatus
25. KHRT R fif] Ancherythroculter lini H+ H+ H 60. FLEULLEE Luciocyprinus langsoni (VU) H H H
26. fif Parabramis pekinensis H H H 61. 4 JE 1t Acrossocheilus parallens H H+ +
27. =fftji Megalobrama terminalis H 62. 72l J5 £ Acrossocheilus hemispinus H
28. [M1:3kf; Megalobrama amblycephala H H 63. 415510 Acrossocheilus malacopterus H H H+ H  +
i3 £} Xenocyprinae 64. W FJ6)Eh Acrossocheilus iridescens H+ H+ H+ H+
29. il Xenocypris argentea H H 65. =~ FJG)E L Acrossocheilus yunnanensis H
30. 4 Xenocypris microlepis H 66. Z s Acrossocheilus clivosius +
i W7 7} Hypophthalmichthyinae 67. JLiT%JE# Acrossocheilus beijiangensis + o+
31. fiff Hypophthalmichthys nobilis H+ H 68. K&t Acrossocheilus longipinnis +
32. fift Hypophthalmichthys molitrix H+ H 69. 47 F H 1 Onychostoma gerlachi + +
fif] I £ Gobioninae 70. /N H £ Onychostoma lini (VU) H
33. J§f4E Hemibarbus labeo H H H H H 71. ZEI 1 H 44 Onychostoma ovale H
34. {Ef0E Hemibarbus maculates H+ H+ H+ H+ rhomboids
35. ZFAdifh Pseudorashora parva H+ H+ H+ H+ H+ 72. #if5 A H £ Onychostoma rara (EN) H H
36. /i Sarcocheilichthys parvus H+ 73. M4 Tor brevifilis brevifilis H H H
37. HfEfi Sarcocheilichthys nigripinnis H 74. T}&5 44 Tor zonatus (VU) H H H
38. #fifi Squalidus argentatus H+ H H+ H+ H+ 7% W A} Labeoninae
39. S8UHM Squalidus wolterstorffi + H + 75. KEd iz Bangana decora H H
40. 14 Pseudogobio vaillanti H H 76. )8 # Nz Bangana discognathoides  H
41. H{t.4a Abbottina rivularis H+ H H+ + + 77. FEIrE5EF% Labeo rohita H+ H
42, F& /M) Microphysogobio fukiensis H+ H H+ 78. #% Cirrhinus molitorella H+ H H+
43. # /M Microphysogobio tafangensis H 79. &rJgAh Osteochilus salsburyi H+ H H
44, KA/ Microphysogobio elongatus H 80. H 1% Rectoris posehensis H+ H H+ H+ H+
45, ‘K ili/MiEif) Microphysogobio H 81. L34 Pseudocrossocheilus H+ H+ H+
kiatingensis bamaensis
46. LMz /M) Microphysogobio labeoides H H 82. Mk Pseudocrossocheilus H H
47. e Saurogobio dabryi H H H H+ H liuchengensis
48. Fy JEfifi Platysmacheilus exiguous H 83. K AR Parasinilabeo longicorpus H
ffkfie 7 B Gobiobotinae 84. JEfi7: Semilabeo notabilis H+ H H+
49. ik fie Gobiobotia kolleri H 85. W5 th)E i Semilabeo obscurus (VU) H
figh 7R} 86. % [11a Ptychidio jordani H+ H H+ +
50. #fiE Acheilognathus tonkinensis H+ H H+ H+ H+ 87. Z:7J754Jf Garra orientalis H+ H H
51. Kfigfifi Acheilognathus marcopterus 88. 9 kAiLfif Discogobio laticeps H+
52. JiZiii Acheilognathus barbatulus H 89. PUZififitn Discogobio tetrabarbatus H+ H H+ H+ H+
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NP R} Cyprininae 119. %4fifi Pseudobagrus virgatus + +
90. % J5 Procypris merus (VU) H H H+ 120. Bt Mystus guttatus H+ H+ H+ + +
91. —ffif# Cyprinus multitaeniata + o+ o+ 121. Kfigfie Mystus macropterus H H
92. fiff Cyprinus carpio + o+ o+ o+ o+ ik A} Sisoridae
93. fiill Carassius auratus + o+ o+ o+ o+ 122. fRgE4Hfk Glyptothorax fokiensis + o+
R} Cobitidae fokiensis
94. P34 Oreonectes platycephalus H TR} Oryziatidae
95. BALUFIff Schistura fasciolata H+ H+ H 123. 51 Oryzias latipes (VU) H H
96. t:AA¥b ) Botia robusta H H H (i} Poeciliidae
97. FENNYLHH Botia pulchra H 124, fiscfs Gambusia affinis H+ H+ H+ H H
98. TeBEmEIVPi# Parabotia fasciata H H H L%} Synbranchidae
99. JEfiE i Leptobotia posterodorsalis 125. #fi% Monopterus albus H+ H+ H+ H+ H
100. BEZCHH Leptobotia zebra H H fisF} Serranidae
101. KBEHH Leptobotia pellegrini H H 126.  [E /> % Coreoperca whiteheadi H+ H H H H
102. i 4E4EHf Cobitis sinensis H+ H 127. J%L0H% Siniperca undulate (VU) H
103. Jeffk Misgurnus anguillicaudatus H+ H+ H+ H+ H+ 128. W% Siniperca obscura H
Ti& 7} Homalopteridae 129. BEH Siniperca scherzeri H H H+ H H+
104. “F-73 )5 28 O Vanmanenia H H+ H 130. KHRH Siniperca kneri H+ H+ H+
pingchowensis Wi A%} Cichlidae
105. 45 F Protomyzon sinensis H+ 131. BEZ LKA Tilapia mossambicus H+ H+ +
106. St/HCE R Beaufortia H H H 8%l Eleotridae
kweichowensis kweichowensis 132. #EFE20 Ui Y56 Philypnus chalmersi H+
fii %} Siluridae 133. K140 14 & Philypnus hainanensis H H
107. PYYLAY Silurus gilberti H+ fe tF Gobiidae
108. #ipgfiG Silurus cochinchinensis H+ H+ H H H 134. Ol iz fif i 5% £ Mugilogobius H
109. fi Silurus asotus H+ H+ H+ H+ myxodermus
110. KA Silurus meridionalis H+ + 135. FBEW)fiE s i Rhinogobius giurinus H+ H+ H+ H+ H
111. #B24 Silurus duanensis H 136. EW) % 1 Rhinogobius duospilus H H
A7 5%l Clariidae 137. #K5WHE % 4 Rhinogobius brunneus H H H H H
112. #77fi% Clarias fuscus H+ H+ H+ H+ H+ 217} Belontiidae
113. 24 #1-fh Clarias gariepinus H H 138. X 2 :}-ffi Macropodus opercularis H H H+ H H
KA Fl Cranoglanididae {#%} Channidae
114. K& fifi Cranoglanis bouderius bouderius H H H 139. Bifi# Channa maculate H+ H H+ H H
(VU) 140. Ffi& Channa asiatica H+ H+ H+
% F} Bagridae HEH AR Mastacembelidae
115. # it Pelteobagrus fulvidraco H+ + + 141. KHfift Mastacembelus armatus H+ H+ H+ H+ H+
116. ] 3% Fifh Pelteobagrus intermedius H
117. K3 Fifh Pelteobagrus vachelli H+ H+ H . IR aneEiEs 91 74 90 56 44
118. *#HJEfifi Leiocassis crassilabris H+ H H+ H+ H b AU BRI 53 25 44 35 32

JTAACIG[R]Z 1 (River codes are consistent with Tab. 1); H: Lan et al (1997) iC. 34 ffi[Distribution recorded by Lan et al (1997)]; +: AJKiH A4
i (Distribution recorded by this survey); EN: #jifi(Endangered); VU: 5 f&(Vulnerable); NT: 1T f&(Near threatened).



