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Fig.1 Location of sampling sites in Wenlan River
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Tab.1 Assessment standards of water quality

by biological indices

N — 1% -
s i sY  Risy PG HIGHR
[@D) () (1) (V) (V)
H' >3.5 2.0~3.5 1-~2 0~1 0
D >3.5 2.0~3.5 1-~2 0~1 0
GBI >0.8 0.6~0.8 0.4~0.6 0.2~0.4 0.1~0.2
Bl 0~5.5 55-6.6 6.6~7.7 7.7~8.8 8.8~10.0
BPI <0.1 0.5~0.1 1.5~0.5 5.0~1.5 =5
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Fig.2 Species number of macrozoobenthos at different
sampling site in Wenlan River
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Tab.2 Macrozoobenthos density and biomass in Wenlan River

A EER S 7% KA R LE i it
i R RMR EB MR WE R, W/ RWE W RWEY WS RYe
2 /|\-1rn’2 g-m’z /I\-m’2 g-m’2 /I\-m’2 g-nf2 /|\-m’2 g-m’2 /I\'m’2 g-m’2 /I\-m’2 g-m’2
1 122.20  472.44 455.60 3.44 577.80  475.89
2 77.78 0.29 522.20 981.42  477.80 32.11 566.70 4.22 1644.40 1018.04
3 22.20 323.89 477.80 0.60 11.10 0.56 511.10  325.05
4 722.20 1.39 722.20 1.39
5 77.80 9.22 300.00 5.78 377.80 15.00
6 111.10 0.05 111.10 0.05
7 11.10 91.83 11.10 0.44 33.30 0.21 55.60 92.48
8 233.30 0.36 233.30 0.36
9 111.11 0.12 455.60 1412.54 288.90 2.43 855.60 1415.09
10 33.30 2.57 33.30 2.57
11 11.10 8.16 455.60 9.56 466.70 17.72
12 11.10 62.44 77.380 2.78 388.90 5.78 477.80 71.00
13 22.22 0.02 77.80  288.44  144.40 15.43 88.90 0.67 333.30  304.56
14 22.22 0.39 55.60 2.28 211.10 1.00 288.90 3.67
15 22.22 0.32 188.90 118.94 77.80 3.12 255.60 0.89 544.40 123.27
16 11.10 2.28 133.30 1.56 11.10 0.01 155.60 3.85
17 5.56 25.00 5.56 0.44 11.11 0.06 22.22 25.50
A 12,78 0.06 72.78 195.21 53.89 3.41 235.00 2.07 1.67 0.03 376.11 200.79
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1Y, 4 SR 11 5 AL BPT > 2.0, @R K kb T
HG R A .

RI NRIEMIEHEAKRENFTNER

Tab.3 Biological indices and water quality assessment result for each sampling site in Wenlan River

LGS H P S50 D WA S GBI P25 5% BI PN S5 BPI P4
1 1.8 By 3.3 TG Yo 1.0 ik 4.85 ik 0.3 [CeEE s
2 2.2 (oL 3.6 i 1.0 i 4.21 g 0.5 T Y
3 2.2 (EeEES 2.9 (eEES 1.0 I 3.17 T 0.8 LAl
4 1.0 LESER 0.7 LINGEAS 1.0 bR 2.05 i 2.3 EC]
5 1.5 R 2.1 (RS 0.9 i 4.65 G 0.5 ICREES
6 0.9 s gL 1.3 S 1.0 T 2.30 g 1.3 T
7 1.6 Bi5ye 2.2 (eEE 1.0 MEpr 5.10 I 0.6 BTGy
8 1.1 BRI Y 1.0 UEEES 1.0 BE 3.10 HiE 0.8 Bi5ye
9 1.4 R 1.4 P 0.9 RT 4.08 G 0.7 BTGy
10 1.2 Big Y 1.7 AT 1.0 I 8.00 5 gy 0.4 (et
11 L5 LEREE ] 1.6 By 1.0 T 2.10 i 2.1 s Y
12 1.7 By 2.1 TS e 1.0 G 3.23 R 0.9 BRIy
13 1.6 BTGy 1.8 BRIGYe 0.8 kTG Y 5.23 i 0.4 flis G
14 0.8 5 gy 1.1 TS 1.0 MR 2.88 I 1.1 Big Y
15 2.0 fis e 2.1 flis e 1.0 I 3.24 I 0.6 Bi5ye
16 1.0 R 1.1 P 1.0 HiE 5.69 [CREES 0.2 s Yy
17 1.0 T 1.4 P 1.0 TG 3.19 g 0.3 T Y
EiR 1.5 LTS 1.8 VST 1.0 ik 3.95 R 0.8 SRS
3 iR VLIRS A R, i R Bk T 5 A

3.1 RIS B B & L5 A 10 4H A 4R AiE
AR YR A A B, SCTR T 3K Az B U 2 X A
PR, U S Yy P 5826 SRR 2R A Al 2
AR, LU A T RN ST 3 1) JER AV 3 10 e v 45 1
TNZAEVEIEA T I AR A, O D s Bt b 47 b,
FASE (2002) BT 5T A A 7K AR B R &l B — A A HLYS
R Tt T B o I 4, SR B 4 5 B 2R
TEJRFCE AL 6 118 0] 30 sl ] B Bl I 4
P B AT (2012) XA FE VLA~ L SR AP 3 4y 3] 2
Ja KB, KA R AR 63. 8% , 4 XL AE,
PAAETL T B B K AR T 116 R 84
(2012) %7K A B 114 65 A1 7 30 SR AT 3l 49 2
FEVE R A S VRO R A B R B, K AR R L 71. 8%,
YRS o AR T R A PR R A 15, SCT

1026 (REFRIE LK K BRAN) T i e il e L
Ja , ST TR TS RN , K AL F IS, A
WEFE UL T 3 1 3R AT (9 (13 1415 5 5
00) KBUKAZE BRI, H EZHM N 2 L%
BUJE (Polypedilum sp. ) , 5 PEHAEF (2002) Y BIF 5T 4
R, [R] It M T Sz et S 4 A AL TS
Pl HOR IR R o AR USRI SR A 2 4y 7
HHBL T AR S 2 BRI AL AR, A AR
AR BT T R O DL (A P R0 B T, 1986) |, X
A HESE TSI VT T W AR A 1T IR R
3.2 FMEEXIRIIRE R

TETK A W18 O K A5 JAR B, by T
T5 YA CHNJER B0 K TR L 7 20 A AR K AL T 2 452 )
FIGRERG M YR B S5 MDY RE, B — )
R RARME TR S e DX K JBOIR B, 23 245 7 BRAL 7K It
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S, W RN Bl A 1) 75 G R RE B A 5 1 3L K
JK PRI o ) B T 7 SR AL, A R RS0 R v 4
LT M2 H 258 M2 K i (B bR 4545 o COD) .
A 55 1 KT I 45 SR X L, S R Shannom-
Wiener ZAEPEFEEL(H') Margalef 5 BEAE (D)
FIAE )25 T (BPT) Xof STV B A 7K B 45 2R
FAHER, 7 H 5 2013 4F 11 H 2014 4= 11 A 2013
AF B 2014 41965 R 48 PR S5E JoCER 41 45 i o SCIHTTAH B
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Y0 60% ,FWIix 3 FiEAN 7 ik 3 NI Zh ) )2 1

R T SCIRYL RS K FORGL . T 5 R A
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S H' D VL J BPLEELES 5 P 45 S5 7 UL I e 13
SCURT IR S BR AR B0, J2 40 T SC I VLI 385 1) b
Ty PR E H5 s DAk 25 S S s SOV 3 Sk K o A
AETFHL R AEAE JRy 3 b X (B3R TRT 3 L K H K) 1Y
TN FHEETG Ye BB . A48 %1 ( BT) Fil Good-
night $5%5% ( GBI) BTFAN 25 R AE SO VL 0K BT A= 9
VN RS HAEH . >R Shannon-Wiener Z2H£EF
AT G A5 B0 (BPT) AR R K it 2R 1A PP F6 4
X S N3 i X (A U, 1991 ) WA AEVE 3k (B
HHAE,2012) ARV T ( E S, 2011) K BBk
HEATVEMY , & BRK 03 AR W2 VA 25 R 55 K AR A
SEIRILAW) G UL B 3% 2 K 5 A A 0 8 BGE A
VEdb 5 VEAE DV 45 550, T VR K 80 BILTS
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Tab.4 Comparison of water quality assessment by biological index and by monitored

physicochemical parameters of water body in Wenlan River

o el L M AN 5 A7 1) 7K T2
P PRSP 4 5 13 14 16
2013 4F 11 H AR BB I I Il v I
2013 4 HE K AL O v I I i il
2014 48 11 H /KR IRk cds I I l I .
2014 45 K T EAL AR il I 1 i I
Shannon-Wiener ZFEMEFEE(H') I It i I\ I
Margalef 5 B H§ 5L ( D) v I I il .
Goodnight-Whitley & 145 ( GBI) I I I I I
LA (BD) I I I ! !
A Y B (BPL) v I I 1 Ll

3.3 MNERXIRIIR E R

JEATG Sl 9 A 15 T AR AR, A A T 2
ERZARAL JRFURHE IR IR DK SRR,
HATR ) 2245 R P (T #E 55,2009 ) o BR P 955
(2014) Xob L T i {] T8 JERAVS 3 400 1 s 45 Fy 1 A A B
HERERM Y EE (T > &F > 5% > %)
A (&% > % > K5 > 55 ATk
ZE5 s IMAETL T VKRR R, A 2= I AT Sl 4 A= )
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2012) ; AT S HA 2215 1, o i BRI 2 A 1
FRECW 3 oA B e 1 0 4k 22 e COFF 7 4 45,
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T PEPEAN A Z 0 SR VLA S RGP R
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HW FE I35 BB AT 2E SRR

NIEEI] R AR 25 RGN R GEZ WY
A, o T R, B AT
0 PR BERAAL , AP Sl AR EU b 7 0T 3 A7 A ol A
AOREIRTE . 8 e R 25 (2009 ) X 4T 11 L2 A1 1A
WA= P A B, ol AT Y AR TR T
BUREE SRR R IR 278, R D BUR A 2h 4y o
SERE I LX) A IS BRI 1] SR RE AR, 25 0 57
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Macrozoobenthos Community Structure and Bioassessment of
Water Quality in Wenlan River, Hainan Province

LIU Xian, MO Ling, CHEN Jun-feng, LIN Zhang-wen, XING Qiao

(Hainan Research Academy of Environmental Sciences, Haikou 571126,P. R. China)

Abstract : Wenlan River, located in Lingao County, Hainan Province, is an important drinking water source for lo-
cal residents. In this study, we carried out the first investigation of community structure and biodiversity of macro-
zoobenthos in Wenlan River. Water quality in the Wenlan River was then evaluated based on the biological indices
and compared with water quality monitoring results. The aim of the study was to explore biological methods for as-
sessing water quality in Wenlan River and to provide reference data for environmental monitoring, assessment and
management. In November 2014 , macrozoobenthos sampling was carried out at 17 sampling sites( Site 1 — Site 17)
from the upper reaches on downstream, covering the entire Wenlan River basin. A total of 56 macrozoobenthos spe-
cies were collected, belonging to 29 families, 7classes and 4 phyla. Aquatic insects (38 species) dominated the
macrozoobenthos community , followed by mollusks (8 species) , crustaceans (5 species) , oligochaetes (3 species)
and other taxa (2 species) , accounting, respectively,for 67.86% , 14.29% , 8.93% , 5.36% and 3.57% of the
total macrozoobenthos species. The number of species collected varied greatly by site, with the highest species rich-
ness at Site 2 (19 species) and lowest at Site 17, the estuary of the Wenlan River (3 species) . The average density
and biomass of macrozoobenthos were 376. 11 ind/m” and 200.79 g/m’. Polypedilum sp. , Caridina sp. , and Bel-
lamya sp. were the dominant taxa, with dominance values of 0. 16, 0. 04 and 0. 03. Water quality assessment
shows that the water is clean according to the Goodnight Whitley Modified Index ( GBI) and Biotic Index( BI). The
water is lightly polluted based on the Shannon-Wiener diversity index, Margalef richness index and Biotic Pollution
Index (BPI), consistent with monitoring results based on physicochemical parameters. This indicates that the Shan-
non-Wiener diversity index, Margalef richness index and BPI are more suitable for biological assessment of water
quality in the Wenlan River. In general, the water quality in the Wenlan River is good, but the aquaculture-based
reservoir and urban river flowing through Lingao County were moderately contaminated and non-point source pollu-
tion by aquaculture wastewater and municipal sewage are the primary pollutant sources affecting the species compo-
sition and community structure of macrozoobenthos in the Wenlan River.
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