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Fig.2 Physicochemical characteristics of water at each sampling site and variation along the direction of flow
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Tab.1 Dominant genus at each sampling site
3R
H 75 Y R I a T ﬁ“ix a RE
P95 % )& Baetis 0.385 0.024 0.047 — —
WU IR Ephemera 0.065 0.261 0.061 — —
247 H Ephemeroptera 9 EHEEE Epeoru 0.021 — — — —
B HEE Notacanthurus 0.028 — — — —
HUF)E Caenis — 0.021 — — —
EMH Trichoptera 8 DA WK JE Hydropsyche - 0.126 — — —
%1% H Odonata 3 BAK (0 88 )8 Matrona — 0.105 — — —
54 H Coleoptera 5 PR W H 8 Stenelmis — — — 0.035 —
WWUE Chironomus — — _ _ 0.075
A Diptera ’ WORLIE 2 BUR Rheopelopia 0.031 - - - -
+ /£ H Decapoda 4 KIFE Caridina — — 0.735 0.663 0.272
Widsl H Tubificida 2 K228\ J& Limnodrilus — — — — 0.036
2 iz HU &/ Nais — — — — 0.025
LR H Eulamellibranchia 3 W JE Corbicula — — 0.083 — —
®2 KRITIMER B, kO NH,-N fil CODy, . ¥ FBI F1 SIGNAL

Tab.2 Water quality

bioassessment for each sampling

site based on FBI and SIGNAL

KA FBI SIGNAL

# Eieg i KT Eieg i KT
Ql 3.88(2.83~4.64) R  6.07(5.6~6.55) ik
Q2 3.43(2.15~5.22) AR  5.72(4.43~7.25) RRig Y
Q3 4.27(3.86~4.85) W 5.40(4.73~6.08)  Ri5Y
Q4 4.24(4.05~4.57) W 3.94(3.55~4.53) JUEIG YL
Q5 5.64(4.26—7.50)  —f&  3.28(2.73—4.50) JEEIGYL

2.4
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HVEAl . TEKIREE R AR, TN Xl 1 A9 537 Bk R 5

b 3=0.4935x+2.40953
R=0.3786
2 b ° P<0.01

FEBCS 0 1 SR AT L U5 A B 5 SRR A R £
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FBI fil SIGNAL $5 %% 5 4 /K 51 48 b 1) 2 ¥ [l
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3 it
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SRR A LA AR 2E S RANAE . 201528 A0 1l 4%,

[ ]
y=0.363x+1.5582

R’=0.1661
- P<C0.05 L]

STIGNAT,

B 3 FBIF SIGNAL {58 5% 1 &R PNE
Fig.3 Linear regression between benthic biological indices (FBI and SIGNAL) and Axis 1
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Macrozoobenthos Community Structure and Water Quality Bioassessment

in the Lichuan Section of Qingjiang River, China

LIU Lin-feng', PAN Chao', ZHOU Chi’*, MIAO Teng’, XIONG Wen',
LIU Wei', LI Zhu', XU De-xiong', ZHAO Yijun',GAO Jian'

(1.Key Laboratory of Ecological Remediation of Lakes and Rivers and Algal Utilization
of Hubei Province, School of Civil, Architectural and Environment, Hubei University
of Technology, Wuhan 430068,P.R.China;
2.Hubei Water Resources Research Institute, Wuhan 430070,P.R.China)

Abstract: Qingjiang River is the second largest tributary of the Yangtze River in Hubei province. To under-
stand the ecological health of its headwaters, a field survey of the macrozoobenthos community structure
was conducted in the Lichuan section of Qingjiang River from May 2016 to March 2017. The results were
used for bioassessment of water quality using the Family Biotic Index (FBI) and Stream Invertebrate Grade
Number-Average Level (SIGNAL). The study provides a reference for ecological conservation and regional
management and control of the water environment. Five sampling sites (Ql — Q5) were established, re-
spectively at 0.75 km,18.25 km,66.65 km,71.65 km and 77.55 km from the headwater. In May, July, Sep-
tember and November of 2016 and January and March of 2017, water samples were collected at 0.5 m be-
low the surface for determination of water quality parameters: specific conductance (SPC), total nitrogen
(TN), total phosphorus (TP), ammonia-nitrogen (NH;-N) and permanganate oxygen demand (CODy,).
Quantitative samples of macrozoobenthos were collected with a Surber net (30 cm <30 cm) and macrozoo-
benthos were identified to genus. A total of 61 macrozoobenthic families were collected, belonging to 16
orders, 8 classes and 5 phyla. Ephemeroptera constituted 74.1% and 41.6% of the total specimens in Q1
and Q2 and Decapods made up 73.5%, 79.9% and 54.5% of the total abundance in Q3, Q4 and Q5. The a-
bundance of Ephemeroptera decreased from Q1 to Q5, and the pollution-tolerant species gradually became
dominant, indicating that pollutants accumulated in the direction of flow. Linear regression between FBI
and environmental variables showed no significant relationships, while SIGNAL displayed significant cor-
relations with all environmental variables except COD,,. Thus, the SIGNAL index is an effective indicator
of water pollution status and is a reliable means for assessing water quality in the Lichuan Reach of
Qingjiang River. According to the SIGNAL index, water quality varied from clean to light pollution in Q1,
from clean to mid-pollution in Q2 and Q3 and from mid-pollution to serious pollution in Q4 and Q5.

Key words: macroinvertebrate; community structure; water quality assessment; Qingjiang River



