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Tab.1 Grading status for the thresholds of B-IBI indicators in Liaodong Bay

5 3 1
( /m’) 50~65 40~50  65~80 <40 >80
(g/m?) 2.48~4.68 1.28~2.48  4.68~95.93 <1.28 >95.93
Shannon-Weiner >2.03 1.84~2.03 <1.84
(%) 1.48~30.23 0~1.48  30.23~62.50 <0 >62.5
(%) <0.42 0.42~7.41 >7.41
(%) >8.80 0~8.80 <0
() >9 7~9 <7
1.4 HFLHE
2 £XR

PRIMER 6.0  SPSS 13.0

2.1 BAYIREG T SH

, Surfer 8.0
( ) 21.1 H'
70% H 2,
Lo ’ ’ ce »s
3% m, PRIMER - T
ABC W-statistic , C 2 ’ M2 MIS
(Euclidean) , 0, “*

(RELATE) Y. 8 “* .

SPSS13.0 Pearson ) ( 2 2) )
(one-way ANOVA), Pearson ( )
: ( 2

% 2 iI%E Shannon-Wiener £ ¥ Z HMHIEHMEREETHESRERR

Tab.2 Shannon-Wiener diversity index values and the corresponding ecological quality status in Liaodong Bay

H'(log,) H'(log,)
M1 1.36 M16 2.92
M2 0.00 M17 2.75
M3 0.44 MI18 3.39
M4 3.09 M19 2.75
M5 2.52 M20 342
M6 3.08 M21 3.03
M7 3.10 M22 2.65
M8 2.81 M23 1.00
M9 2.52 M24 1.92
M10 3.32 M25 2.85
Ml1 3.12 M26 0.47
M12 2.86 M27 3.08
M13 3.12 M28 1.92
M14 3.52 M29 2.93
M15 0.00
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Tab.3 W-statistic values and the corresponding ecological quality status in Liaodong Bay

M3 “
” 22 ,
M1 M3 M26 “
» ’ 19 “ »
( 3 , W-statistic ,
, 3
2.1.3 B-IBI
10 , 9 B-IBI
“3.0~4.9”, ©o 1
2.7~2.9 , - ”,
19 , 10 “©o 9 “ ?
( 40%) , B-IBI
M29 “©o
M2
“©o” , B-IBI
. (¥,
4

W-statistic

W-statistic

W-statistic

M1 -0.25 Ml11 0.59 M21 0.36
M2 — M12 0.57 M22 0.38
M3 -0.32 M13 0.51 M23 0.22
M4 0.60 M14 0.64 M24 0.15
M5 0.70 MI15 — M25 0.72
M6 0.53 M16 0.32 M26 -0.04
M7 0.53 M17 0.49 M27 0.43
M8 0.97 MI18 0.62 M28 0.43
M9 0.45 MI19 0.72 M29 0.38
M10 0.95 M20 0.69
(P>0.05)

22 BAMIBEERELAKNYLE

Pearson

0.05), RELATE
0.409, P<0.05) H'

H!

(R=0696, F(1’27)=25.333, P<

(p=

(EI

)
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Pearson
W-statistic
(R=0.987, Fps, 3=
4.576, P<0.05), RELATE

(p=0.455, P<0.05) EIl
(R=-0.690, F(, 17=24.494,
P<0.05), EIl (P>0.05)
RELATE W-statistic ElI  (p=0.479,
P<0.05) EI (p=0.227, P<0.05)
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Tab. 4 Ecological quality status of each sampling station indicated by the B-IBI indicators in Liaodong Bay

H@A RTICLE

B-IBI B-IBI B-IBI
Ml 1.86 Ml11 3.86 M21 4.41
M2 1.57 M12 3.29 M22 3.57
M3 1.86 M13 3.29 M23 2.14
M4 3.86 M14 3.57 M24 1.57
M5 3.00 MI15 2.14 M25 3.57
M6 3.86 MI16 2.71 M26 1.86
M7 3.86 M17 3.86 M27 3.57
M8 2.43 M18 3.86 M28 2.14
M9 3.86 M19 3.29 M29 4.14
MI10 3.57 M20 3.00
S T e (P<0.05) , B-IBI
N ——\Te (F=13.52, P<0.05), RELATE
m'// ) {, (»p=0.297, P<
S S T 0.05) B-IBI EI (F=
VYN L o ™~
ABONE~ 10.001, P<0.05),  EI (P>
S TN 0.05); RELATE El (p=0.333,
TN \V/ P<0.05) EI (p=0.227, P<0.05)
[ O~
\ — / ™ sl S 115 Y B A ‘\)
ol T | 23 BAMBHBAELTRELSKERL?
121°00" 121°30" T 122°00E W &93E B MR
3 W-statistic B 3
Fig. 3 Spatial distribution pattern of the W-statistic values R
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Ecological quality status of Liaodong Bay using benthic indices
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Abstract: On the basis of the analysis of macrozoobenthos samples and environmental materials collected from
Liaodong Bay in July 2007, W-statistic was used for the first time to assess the ecological quality status of the study
area. In addition, Shannon-Wiener biodiversity index and Benthic Index of Biotic Integrity were employed to
comprehensively analyze the ecological quality status of the area. The results of the analysis indicated that majority
of the sampling sites in the offshore area were slightly disturbed; however, the areas located in the coastal areas,
especially those in the Daliao River and Shuangtaizi River estuaries, were significantly disturbed and a spatial
gradient was observed from the estuaries to the offshore area. This spatial pattern may have occurred because of the
large amount of industrial and municipal wastewater being discharged every year from Liaoning Province into the
Liaodong Bay through land streams, causing severe eutrophication in the northern coastal areas especially near the
estuaries. Furthermore, all the indices exhibited sensitivity toward the spatial gradient of the Eutrophication Index
(EI) and showed significant relations with EI. These relations were also observed among all the biotic indices that
could identify the differences between the macrozoobenthos communities in the north estuaries group and those in
the coastal areas group. It was concluded that all indices used in the study were suitable for assessing the ecological

quality status in the Liaodong Bay.
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