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Soil functioning and species redundancy in contaminated soils;
the relevance of vertical heterogeneity
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Introduction

Soil guality assessment overlook soil heterogeneity. In stratified contaminated conditions, as occurring in river
flaodplains, site-specific ERA is hampered by lack of knowledge about field exposure of sail fauna. “erical distribution
of soil animals, and ecological functioning of exposed species may be affected through changers in community
composition,

Avoidance of contaminated layers
“Yerical avoidance of contaminated layers by eathworms was not observed in field nor laboratory. Soil bioturbation

was ohserved in contaminated layers,
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Community structure and soil processes | l.li",-.' ]
Eatthwoartm  community  structure in the field could not be related to l L N
contamination, as the distribution of contaminants in river flood plain soils is

strangly associated with SO0, clay and soil moisture.

Functional consequences of species loss within the functional group of soil
macrofauna detrtivares were tested Soil process rates saturated at low
species numbers, suggesting species redundancy. The earthworm Lumbricus
rubeliys was a key species in all soil processes. Many species interactions
were observed. Seemingly redundant species may therefare still be significant
through functional interactions with key species.

Soil functioning may be predicted using functional biodiversity: in reduced

cammunities soil processes can be maintained if the species assemblage is
sufficiently functionaily divers.
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Ecosystem engineers driving environmental heterogeneity

The earthworm Aporrectodes caliginoss affected soil arganic matter contents
and therefore soil moistute. Potentially, bioavailability of contaminants may also
be affected (hot measured). This suggests the imporance of ecosystem
engineering species as they can actively change soil characteristics, and
ecological rigks.
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Our contribution to site-specific ecological risk assessment for floodplains
Lack of avoidance consequentially results in exposure to contaminants, possibly resulting in higher body burdens and
food chain transfer of contaminants. Heterogeneity in contamination should be taken into account in site-specific
ecological risk assessment
Changes in community composition by contaminants could not be excluded as key edaphic factors are correlated.
Ecological functioning of sail detritivores does not appear to be reduced. Howewer, as functional diversity within this
graup in floodplain grasslands is limited, soil ecosystem functioning may be vulnerable since the presence of the key
species is critical and "spare wheels" are not provided.
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