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Effect monitoring (SPEAR)






	
		
		
	


Toxicants modify the species composition in streams. We develop the bioindicator SPEAR to assess toxicant exposure and related effects on aquatic ecosystems. 






	
		
		
	


Toxicants modify the species composition: the higher the exposure to toxicants the lower the proportion of sensitive species (Species At Risk) [1]. This knowledge is used for the bioindicator SPEAR. SPEAR is based on a trait-based concept and sensitive species are determined by a combination of specific traits including aspects of physiology, life cycle or behaviour. SPEAR is flexibly applicable in different climatic zones and relatively independent of additional environmental stressors [2]. The SPEAR-value of sample sites is calculated as the relative abundance of sensitive species:
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with n = number of taxa, xi = the abundance of taxon i,  y = 1 if the taxon is classified as sensitive and y = 0 if the taxon is classified as insensitive. Particularly for sensitive taxa, a determination to species level is recommended; other taxa are aggregated at higher taxonomic level to harmonize monitoring data as far as possible.  

SPEARpesticide
SPEARpesticide is optimized as a bioindicator for agricultural pesticides with a typical pulsed exposure regime in streams. The traits include (i) physiological sensitivity to insecticides and other pesticides with insecticidal mode of action, (ii) generation time, (iii) presence of aquatic stages, and (iv) ability to migrate and recolonize. The precursor of SPEARpesticide was developed within a research project financed by the German Federal Environment Agency [3,4]. The approach was first described by Liess & von der Ohe 2005 [1], followed by further developments and field validations [e.g. 5,6,7,8,9].

Download
SPEARpesticide is available as a desktop application. This allows a user-friendly evaluation of scientific and regulatory monitoring data. The ecological impact of pesticides is linked to five quality classes like recommended by the Water Framework Directive [10]. 
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Furthermore, the SPEAR Calculator includes a program for the calculation of Toxic Units and to convert monitoring data from other data formats as for example used in ASTERICS .


Other variants and implementations of SPEAR concept
SPEARsalinity: Ecological assessment of salinity in Australia [7].
SPEARmesocosm: Ecological assessment of pesticides in mesocosm studies [11]. 
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Diversity prevents resistance.
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