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Review of the impacts of bioturbation on the environmental behavior of

contaminant in sediment
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Abstract; The feeding, burrowing, and reworking of benthic invertebrates, collectively termed bioturbation. Bioturbation is
one of most important ecological processes, which can cause the redistribution of particles and interstitial water in
sediments, and therefore have significant affects on the physical, chemical and biological properties of the sediment. In
particular, bioturbation redistribute particles and porewater in sediment and thereby increase the surface area available for
sediment-water interface exchange of nutrients and contaminants, resulting in significant changes on the sorption
characteristics of the sediment. Hence, the environmental behavior of contaminant in sediment was significantly influenced
by the bioturbation. For the nitrogen, bioturbation can impact it’s biogeochemistry in two routes. One is that bioturbation
can stimulate the solute exchanges (oxygen and metabolites) across the water—sediment interface and then enhance the
microbial processes such as nitrification and denitrification. The other is that bioturbation can enhance the exposed area of
sediment to water and air, thus accelerated the exchange of nitrogen at the sediment-water interface. For the phosphorus,
the bioturbation have significantly effect on it's biogeochemical cycling, including the increase of the release of soluble
reactive phosphorus ( SRP) from sediment to water and alteration the chemical form of phosphorus. Furthermore, the
degradation of organic phosphorus was enhanced by bioturbation. For heavy metals, bioturbation can alter the environmental
behavior of metals in sediment in several ways. The first way is that the spatial heterogeneity of sedimentary metal levels was

influenced by the bioturbation. The second way is that the bioturbation lead to a significant flux of metals to water. The third
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way is that the bioturbation can affect the chemical form of heavy metals. For the hydrophobic organic contaminants

(HOCs) , the release, bioaccumulation and biodegradation of them were significantly affected by the bioturbation. On one

hand, bioturbation can lead to a significant increase flux of HOCs to water. On the other hands, bioturbation can enhance

the benthos bioaccumulation the HOCs. Addition, due to bioturbation has been confirmed to increase the abundance of

microorganisms and the oxygen in the sediment, thus the biodegradation of HOCs were enhanced.

Key Words: bioturbation; sediment; nitrogen and phosphorus; heavy metal ; hydrophobic organic contaminants (HOCs) ;

environmental behavior
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Fig.4 Processes of chemical release from a sediment bed contaminant source
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HRBURLZS HOCs AN 5 1 A R AH Sl (9 BF 97 3R
W, URL 25 1Y 22 50 16 R Tk L B B B 8 ( Cyprinus
carpio) JiF e o FHUET] UL A= 4k sl e e R
[ HOCs BE, X 28 HOCs REBK LA W i Al |
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AR SRR B LYY, 13 HOCs A Y &
ETHAEN, —IX HA Ariake ¥ ¥ 09 24E ) &
PCBs il PAHs I A MTTER Y], PCBs £E 1L H ik A
7N 3.6 ng/g(TH) M54 68 ng/g MR AN
1700 ng/g A5 ; PAHs 76 V0 H J& sh ) (R N % 1o 24
ng/g(VEE ) 4EWik 6.3 ng/g 5N 6.3 ng/g JEN
4. 2ng/g FRURAAN 2.9 ng/g' ™ AE DIV A I R
1R Y K % | 23 PAHSs & ik 5 (8816+2885)
ng/g BRI o KLY Vb AT X 2 R R kA
HARFE =%

FLERM SR HOCs i A RIRE 1, 7R
St ol Y X LML AR 2 B e . —
BEIRT B W) (U Clymenella torquata , Nereis virens, N.
succinea ,Nephtys incisa , Spio setosa , Cirriformia grandis) |
W52 (U Macoma balthica , Mya arenaria , Mulinia
lateralis ) VA X — 28 [y JAIZE 3 1) (1 Ampelisca abdita,
Leptocheirus plumulosus) 7 LA PAHs'™' | A, —
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233 R YIREE
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