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Fig. 1 Location of the sample sites in the Hun River Basin
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Note: *P < 0.05
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Tab. 1 List of F-IBI candidate metrics for the Hun River Basin
JEYEIH % LS H AR bR ZHG oG 7
Attribute Candidate metrics Abbreviation Response to disturbance
FPRE RS T EEISVLE S Ml T
Composition and richness Shannon-Wiener £ B 1 M2 TH
HRE H 8 M3 B
LAVAERUIE S 1 M4 T
ERRHE PR 23t M5 ETr
SR SRR 23 L Mé6 T
gt 0 B R EOE 73 L M7 TEE
JEERI R 2 b M8 TEE
th b Z SRR 2 L M9 k&
N E SRR 2 L M10 TFE
JEE R A 4y L Ml11 T
ﬁjﬁﬁi Y e AT AR 4 b Mi2 LTt
TR RAMARBOR 4 L M13 &
PR £ AR 43 L Mi14 T
B ik AT 43t M15 B
%‘Ifgiﬁfﬁe ild P B £ SRR 43 M16 k5t
FEULIE O SRR 7 L M17 TR
PRV O SRR B Mi18 T
GUER ™ G R b M19 TEE
Rk R 7 AL SR A o) b M20 TEE
it 7 1 BB 0 25 T 4 L M21 T
Tolerance i £ A T 47 L M22 =
et TR CESNIIE M23 T
FR2 EUREENMENREXFHES KR
Tab.2 The comparison of fish parameters between two years in the Hun River Basin

&fﬁﬁifﬁ 2010 2014 P
M1 7.8743.65 10.09+3.33 0.006*

M2 1.67+0.62 2.17+0.60 0*
M5 67.29%+18.70% 58.33%+16.64% 0.016*
M6 19.76%+17.04% 21.75%%15.14% 0.556

M7 2.65%+4.85% 13.19%+8.87% 0*
M8 5.16%+8.14% 1.61%+3.37% 0.026*
M9 13.23%+14.20% 11.56%+6.17% 0.853
M10 52.92%+18.90% 43.23%+16.57% 0.009*
MIl1 29.50%+18.61% 41.73%+18.57% 0.001*
MI12 89.51%=+17.63% 90.54%+11.00% 0.105
M13 3.50%+11.54% 3.84%+7.37% 0.002*
M14 0.28%+1.68% 0.81%+2.28% 0.009*
MI15 6.71%+13.99% 4.78%+6.67% 0.289
M21 33.80%+36.69% 17.52%+22.50% 0.190
M22 30.63%+32.71% 23.21%+25.94% 0.401
M23 326.93+446.93 227.89+166.60 0.897

VE: *P<0.05
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Tab.3 The comparison of environmental factors between two years in the Hun River Basin
. BT 2010 2014 P
Environmental factors
pH 8.44+0.34 8.80+0.61 0.006*
EC (us/cm) 270.12+198.80 399.91+291.48 0.005%*
TDS (mg/L) 255.30+198.58 193.91+147.90 0.412
Depth (cm) 28.36+8.32 20.73+17.32 0*
Flow rate (m/s) 0.44+0.29 0.28+0.14 0.016*
Width (m) 78.18+£106.01 83.56£126.86 0.963
DO (mg/L) 10.44+2.88 7.45+1.72 0*
SS (mg/L) 14.91+14.52 23.04+47.63 0.502
TN (mg/L) 6.41+4.04 1.50£1.02 0*
TP (mg/L) 0.26+0.44 0.16+0.16 0.639
Cca®’ (mg/L) 30.13+18.16 57.934+22.13 0*
Mgb (mg/L) 13.88+6.87 11.35£5.13 0.072
ALK (mg/L) 104.90+86.94 191.97+74.21 0*
CODyy, (mg/L) 4.64+2.46 2.82+0.83 0*
NH;-N (mg/L) 1.64+£3.15 0.53+0.60 0.004*
NO;-N (mg/L) 2.48+3.01 0.91+0.63 0.052
PO} (mgL) 0.22+0.38 0.06+0.09 0.016*
QHEI 112.80+30.70 105.54+18.13 0.256
VE: *P<0.05
Note: *P <0.05
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Fig. 2 CCA biplot of environmental variables and species composition of 2010 (a) and 2014 (b) in the Hun River Basin
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Tab. 4 Distribution and scoring criteria of core F-IBI metrics in the Hun River Basin

BLSH RKAE 95th 7> fir £ 5th73-fir £ /M ZHOMEI AR

Core metrics Maximum 95% quantile 5% quantile Minimum Equations for scores
M3 14 13 2 1 M3/13*100
M5 100 100 34.13 14.29 (100-M5)/65.87*%100
M6 60 50 0 0 M6/50%100
MI1 80 63.49 0 0 M11/63.49*100
M19 28.57 25 0 0 M19/25*%100
M21 98.62 89.49 0 0 M21/89.49*100
M22 100 85.01 0.14 0 (100-M22)/99.86*100
M23 2472 723.65 11.55 1 M23/723.65*100

%5 ETF-IBIRVENRBERITFNIRE

Tab. 5 Assessment criteria of health for F-IBI of two years in the Hun River Basin

s 17 # ez
Excellent Good Moderate Poor Very poor
>80.68 60.51—80.68 40.34—60.51 20.17—40.34 <20.17
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Fig.3 The assessment of environmental condition of 2010 (a) and 2014 (b) in the Hun River Basin
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VARIATION OF FISH COMMUNITY STRUCTURE AND WATER
SYSTEM CONDITIONS FROM 2010 TO 2014 IN HUN RIVER OF
LIAONING PROVINCE, NORTHEAST PART OF CHINA

LIU Wei"?, ZHANG Yuan">, GAO Xin"’, JIA Xiao-Bo"?, MA Shu-Qin"” and LIU Si-Si"’

(1. Laboratory of Riverine Ecological Conservation and Technology, Chinese Research Academy of Environmental Sciences, Beijing
100012, China; 2. State Key Laboratory of Environmental Criteria and Risk Assessment, Beijing 100012, China)

Abstract: To understand the structure variation of fish assemblage of Hun River Basin in Liaoning Province of North-
east China, 46 sampling sites were investigated in 2010 and 2014. A total of 32 species and 15039 fish, belonging to 9
families and 6 orders, and 41 species and 10483 fish, belonging to 10 families and 6 orders, were identified in 2010 and
2014, respectively. The Mann-Whitney U test supported a significant increase in fish assemblage parameters like the
number of fish species, Shannon-Wiener index, proportion of benthic species, proportion of herbivores individuals and
proportion of carnivores individuals. Canonical correspondence analysis showed that in 2010, flow rate, conductivity,
river rank and calcium ion were the primary environmental factors affecting fish assemblage, while in 2014, conducti-
vity, river rank and ammonia significantly affect fish assemblage. The score of F-IBI were 48.76+£24.82 and
50.41£17.35 in 2010 and 2014 respectively. By contrast in 2014, the health condition slightly increased and the
sampling sites of ‘very poor’, ‘poor’, ‘good’ and ‘excellent’ decreased by 4, 1, 1 and 3 sites than those in 2010, respec-
tively. Meanwhile, the sampling sites of ‘moderate’ increased by 9 sites than those in 2010.

Key words: Fish assemblage; Community structure; Biotic integrity index; Hun River Basin



