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Macroinvertebrate investigation and their relation to environmental factors in
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Abstract; Bohai Bay is a semi-enclosed bay, which is located in the western region of Bohai Sea in northern China. This
bay has been conditioned strongly, historically, by different anthropogenic pressures. In particular, during the recent three
decades, with rapid industrialization and urbanization, the seashore area of Bohai Bay were reclaim for agriculture and
aquiculture, and subsequent occupation of those areas for urban, industrial and port developments have provoked a dramatic
reduction in size. The seawater quality of Bohai Bay is deteriorated gradually. Due to the low movement of
macroinvertebrate, they can be as a good indicator of change in their environment. In the present study, an interdisciplinary
survey of hydrological, chemical and biological resources was conducted in the Bohai Bay in May 2008. The distribution of
macroinvertebrate and their relation to environmental factors were performed with multivariate analysis techniques. The main
aim of this study is describe the composition and abundance of macroinvertebrate and to select the best variables describing
the macroinvertebrate distribution in Bohai Bay. The result shown that there were 45 taxa were observed during the study
period. The highest frequency of the species is Nucula paulula, which contributed up to 77% of the stations. Planocera sp.,
Protankyra bidentata and Raphidopus ciliatus were also found in more than 50% of the stations. The mean of
macroinvertebrate abundance was 406 ind./m’. The high abundance of macroinvertebrate was found at the coastal sites,
while the low at the offshore sites. The highest abundance was found in the S7, with 6008 ind./m’. However, there were not

macroinvertebrate were found in the S20, where is nearly the Tianjin Port. There were three dominant species including
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Abrina lunella, Nucula paulula and Theora fragilis during study periods, with the dominance of 0.02, 0.03 and 0.22,
respectively. Abrina lunella and Nucula paulula were found in most of the stations, however, Theora fragilis mainly
distributed in the S7 and S8. Compared to the other investigations in the Bohai Bay, the species number, density and
dominant species were significantly varied. For example, there were 122 species in the 1983, while 45 species in the
present study. It is unexpected that there were 111 species in the 2011. These results indicate that there was variation in the
macroinvertebrate community in Bohai Bay. This can be explained by the fact that the changes in the environmental quality
of the Bohai Bay as a result of the anthropogenic pressures. Multivariate ordination techniques were used to analyze the
effects of environmental variables on the macroinvertebrate community by CANOCO version 4. 5. The measured
environmental factors, including water depth, water temperature, pH, salinity, dissolved oxygen, dissolved inorganic
nitrogen, soluble reactive phosphorus, and silicate. All of these environmental variables were logl0 (x+1) transformed
before analysis except for pH. In the data matrix of species abundance, only those taxa that occurred greater than 5% of the
total abundance at least in one sample were incorporated into the analysis. The species data were logl0 (x+1) transformed
before analysis to obtain consecutive distributions. The resulis of canonical correspondence analysis ( CCA) with forward
selection indicated that water depth (F=1.71, P=0.01), dissolved inorganic nitrogen ( F=1.84, P=0.01)and dissolved
oxygen (F=1.68, P=0.02), were the most important environmental factors influence macroinvertebrate assemblages during

the study periods.

Key Words: macroinvertebrate ; environmental factors; CCA; Bohai Bay
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Fig.2 Water physicochemical variables in different sampling stations of Bohai bay
*1 HEETEEXBEHEIY
Table 1 The main macroinvertebrate in Bohai Bay
145 Code KAEMI )Y Macroinvertebrate {45 Code KIVEMIZHH) Macroinvertebrate
nl /NHA B4 b Abrina lunella nl9 SRRV Lumbrineris heteropoda
i P
n2 H AREUF Alpheus japonicus n20 HIHEIA Moerella sp.
n3 AEWNE R Amphioplus sp. n21 FHRGWIVDZE Nereis oligobranchia
n4 (AR Ancistrosyllis hanaokai n22 V> EE Nereis sp.
n5 B2 Architectonicidae sp. n23 Jit U2 Neverita didyma
n6 H A B4 7K B Cirolana Japonensts n24 ERRMS Nitidotellina nitidula
n7 KIEEIE Corophium major n25 INEARRES Nucula paulula
n8 INSKHIFLIR P Crenotrypauchen microcephalus n26 WEFE Ophiuroidea
n9 /NJIU% Cultellus attenuatus n27 FHERIS Oratosquilla oratoria
nl0 Hybds Diopatra sp. n28 W H Planocera sp.
nll WSS Dosinia corrugaia n29 YU RS Potamocorbula laevis
nl2 Bilf Dosinia sp. n30 AN S Protankyra bidentata
nl3 [5] 25y i it Eocylichna cylindrella n31 EEEHIPRY. Raphidopus ciliatus
nl4 PCHIUR Eriopisella sp. n32 JEATIR Solen dunkerianus
nl5 K UE Felaniella usta n33 We7CHS Theora fragilis
nl6 R th. Gobiidae sp. n34 R = Tritodynamia intermedia
nl7 TOPE 1 Inermonephtys cf.inermis n35 B Yoldia similis
nl8 . Nem ertinea
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Table 2 Correlation coefficients of environmental factors with the first two axes of CCA

SP1 SpP2 ENI EN2 DEP DO Sal wT SRP DIN S5i0,
SP2 -0.10 1.00
EN1 0.90 0.00 1.00
EN2 0.00 091" 0.00 1.00
DEP -0.56"" -0.36" -0.63*"  -0.40 1.00
DO 0.02 -0.57"" 0.02 -0.62*"  -0.02 1.00
Sal 0.36" 0.57*" 0.40" 0.62"* -0.34 -0.77"" 1.00
wT -0.30 0.51** -0.34 0.56"" 0.32 -0.48"" 0.35 1.00
SRP -0.30 0.17 -0.34 0.19 0.00 -0.18 0.02 0.31 1.00
DIN 0.14 -0.68 " 0.16 -0.74"* 0.53"* 0.28 -0.37" -0.10 -0.02 1.00
Si0, -0.13 0.22 -0.14 0.24 043" -0.44" 0.38" 0.34" 0.15 0.11 1.00
pH 0.13 -0.33 0.15 -0.36" -0.22 0.31 -0.20 -0.65** -0.57*" -0.07 -0.32

* P< 0.05, ** P<0.01; SP1 WA HER S 1 , Species axis 1; SPZ,%ﬁ]ﬂF??ﬂJ 2, Species axis 2; EN1, PRI K FHE T S 1, Environmental factor
axis 1; EN2, FREE[A FHE 2 , Environmental factor axis 2; 7K Water depth ( DEP) ; Wi 4 Dissolved oxygen ( DO) ; JK iR Water temperature
(WT) ; G HEBEAR L Soluble reactive phosphorus( SRP) ;38 B Salinity (Sal) ; JGHLA( Dissolved inorganic nitrogen( DIN)

P Q3 ns @

DEP

DIN

-1.0 1.0

5 HEEXRERENYSIMEETF CCA HF B (72K
RS, & 1)

Fig.5 Correlation plots of the redundancy analysis (RDA) on
the relationship between the environmental variables and
macroinvertebrate taxa in Bohai bay (the number is the code of

the macroinvertebrate in Table 1)
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Table 3 The variation of the macroinvertebrate community structure in Bohai Bay

GRO TR I s Fh S 3k
Year Species number Density Dominant species References
1983 122 153 — [5]
2004 29 402.8 H AR e Sy [4]
2005 60 45 JC 3R [5]
2007 36 120.27 EFCHLAA /IR R AT R AR B [4]
2008 45 406 ANF B A g NEIRRG e Te S A5
2009 51 656 - [13]
2010 72 359 - [13]
2011 111 3378 ST LR A TG [13]
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