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COASTAL ENVIORNMENTS 
Microbial communities Microbial communities

ORGANIC MATTER

NUTRIENTS

Microbial communities Microbial communities

Nutrients
Nitrogen

Phosphorus

Carbon

+

Natural sources

Sediments as the recycling 

centres of coastal systems

Sediment animal communities

SEDIMENT REMEDIATION STATEGIES SO FAR…

ANIMALS FOR BIOREMEDIATION 

Sediment reworking
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Restoration of ecosystem function

Decontamination 

A plunge into the scientific literature…

Variability in the literature makes it difficult to assess if this 

method for sediment remediation is really effective 

We don’t’ know enough about the burrowing fauna 

• Differences between species

• Differences within species

• Densities

• Tolerance to pollutants

• Environmental variables

• Microbial communities

Review and meta-analysis

Experimental approach
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Literature review and meta-analysis

How does the presence of sediment 

fauna affect contaminants in the 

sediments? 

Literature review Meta-analysis
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Systematic review 

DATA EXTRACTION

Ex situ or in situ 
Cases applied for 

bioremediation 

Cases where microbial 

communities where considered 

How often have animals been directly studied for sediment bioremediation ? 

26%

Metals Nutrients

15%

5%

PAH

DATA EXTRACTION

Ex situ or in situ 
Cases applied for 

bioremediation 

Cases where microbial 

communities where considered 

DATA EXTRACTION

Ex situ or in situ 
Cases applied for 

bioremediation 

Cases where microbial 

communities where considered 

How often has this method been assessed in the field? 

40%

In situ 

82%

Ex situ 

60%

Ex situ 

18%

In situ 

Metals Nutrients PAH

10%

In situ 

90%

Ex situ 

DATA EXTRACTION

Ex situ or in situ 
Cases applied for 

bioremediation 

Cases where microbial 

communities where considered 

How well has the microbial community been studied ?

Metals

25%

Nutrients

24% 27%

PAH

Metal release1

Nutrient release: Ammonia2

Sediment oxygen uptake (SOU)4

Meta-analysis: Effect of presence of sediment animals?

3 Nutrient release: Phosphorous

How big 

the effect?

Temperature

Animal density

Sediment size 

Experiment 

duration

Variables to consider

Taxonomic groups (Class)

PAH?

Effect of animals on contaminant fate and microbial metabolism 

Biofilm

Organic matter

Metals 

Bioaccumulation 
Ammonification 

Ammonia release

SOU

Organic matter

degradation 

Phosphorous release

Eutrophication 

O2
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Release and uptake of materials differs among sediment animal taxa
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Bioaccumulation

1.

2.

Bioremediation 

environmental 

factors to 

consider?

Animal density

Microbial activity

Phosphorous

release+ density- density

Larger 

particles

Sediment grain size 

Nutrients 

release

Smaller 

particles

Microbial 

activity

Metal release

Experiment duration 

+ time- time

Microbial activity

Phosphorous

release

Ammonia efflux 

decreases

Temperature

Cold Hot

Ammonia efflux 

increases

Phosphorous 

efflux increases

Factors within 

populations of

burrowing animals?

Intra-species 

variation 

Marine Invertebrates: SIZE HABITAT FORMING SPECIES

Ecosystem

function

Burrowing sediment animals?

Pollution 

Tolerance Bioremediation 
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SURVIVAL 
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Sydney cockle 

(A. trapezia)

BODY SIZE
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CONTROL

No cockles

SMALL

(20-30cm)
MEDIUM

(35-50cm)

LARGE

(55-70cm)

Small + Med Small + Large Med + Large ALL SIZES

SMALL

(20-30cm)
MEDIUM

(35-50cm)

LARGE

(55-70cm)

Small + Med Small + Large Med + Large ALL SIZES

CONTROL

No cockles

Main tank
Continuous water 

flow to all mesocosms

EXPERIMENT DURATION: 16 days

Organic 

matter 

Content

(LOI %)

Photographs

and

Mortality 

check

Port Stephens Fisheries Institute

Cockle mortality in enriched sediments is lower in large sizes

Mortality 

reached 100% 

in most cases

S= Small, M=Medium, L=Large, SM= Small+medium, SL= Small+large, ML= Medium+large, SML= All

100% survival 

in natural 

enriched 

sediments

Death by competition: small against large/medium?

Oxygen 

competition?
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Reduced movement in enriched sediments for small cockles Intra-specific cues for increased mobility in large?

Small cockles affect organic matter breakdown?
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Higher vulnerability of small organisms 

Small cockles vulnerable but breakdown OM?

Competition between sizes in the same species
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Effect of intraspecific variation in body size Variation within species

Interaction effects within same 

populations

Potential eutrophication 

bioremediation?
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