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Objectives 
A new outdoor stream mesocosm system was developed in accordance with 
the EFSA guidance document on aquatic risk assessment of PPP (EFSA 2013) 
and validated in a pilot study focussing on macroinvertebrates. The data were 
analysed regarding statistical power, sensitivity and representativity. 
 

Material & Methods 
An 8 weeks pilot study with 4 stream mesocosms was performed in May/June 
2014. The data were compared with the data of three lentic mesocosm studies 
(each 4 replicates) and a natural reference stream in Central Germany (Gleen).  
In the static mesocosm studies macroinvertebrates were counted alive (non-
destructive). Organisms taken from the reference stream were fixated with 
ethanol (destructive) and counted by using a microscope. In the stream 
mesocosm study both methods, destructive and non-destructive, were 
applied. 
 

A detailed description of the test design and set-up is presented on the poster: A new outdoor test 
system with stream mesocosms. EBKE ET AL. (2015); Setac Europe 25th annual meeting. 
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 sum of sampling dates, where MDD criteria is fulfilled   

  <100% <90% <70% <50% Check 

 Regulatory Requirements 5 4 3 2 

 Amphipoda   

  Gammarus roeseli 5 5 3 1 ok 

 Coleoptera 

  Elmidae 5 5 2 2 ok 

 Diptera 

  Chironomini 4 4 2 1 ok 

  Orthocladiinae 4 4 3 2 ok 

  Tanypodinae 5 5 3 3 ok 

  Tanytarsini 5 5 5 4 ok 

 Ephemeroptera 

  Ephemerella ignita 5 5 2 1 ok 

  Habrophlebia fusca 5 5 4 3 ok 

 Hirudinea 

  Erpobdella octoculata 5 5 5 4 ok 

  Glossiphonia heteroclita 4 4 4 1 ok 

 Isopoda 

  Asellus aquaticus 5 5 5 4 ok 

 Oligochaeta 

  Tubifex sp. 4 4 3 1 ok 

 Plecoptera 

  Leuctra geniculata 5 5 5 3 ok 

  Leuctra nigra 5 5 5 3 ok 

 Pulmonata         

  Planorbidae 3 3 2 2 ok 

 Trichoptera 

  Chaetopterygini / Stenophylacini 5 5 5 4 ok 

  Lasiocephala basalis 5 5 4 3 ok 

  Lepidostoma hirtum 5 5 2 0 ok 

  Limnephilini 5 5 2 2 ok 

  Polycentropus flavomaculatus 5 5 5 3 ok 

 Veneroida 

  Sphaerium corneum 4 4 1 0 ok 

Sum of taxa, which fulfil MDD-criteria: 21 

Tab. 1: Macroinvertebrate-taxa of the pilot stream mesocosm study, which fulfil MDD   
             criteria in accordance to BROCK ET AL. 2014. Sampling occassions: 5. n = 4. Green  
             labeling = MDD criteria fulfilled. 

Statistical power 
The statistical reliability depends on the statistical power of the test 
conducted. MDDs (Minimum Detectable Differences) indicate the statistical 
power of an experiment. The smaller the MDD, the higher the statistical 
power. If the MDD is >100% no decrease in abundance can be determined 
statistically. At least 8 potentially sensitive taxa should be present to ensure 
statistical reliability of a mesocosm study (EFSA 2013). In the pilot study 21 
macroinvertebrate taxa met the MDD-criteria given in BROCK ET AL. (2014).  

Diversity 
All diversity indices show that the diversity in the stream mesocosms was 
comparable to the diversity in the reference stream (Tab. 2). The static 
mesocosms, when sampled non-destructive, are a little bit less divers 
regarding macroinvertebrates, than the reference stream (destructive 
sampling), but in the same order of magnitude. The diversity of the stream 
mesocosms was clearly higher than the diversity of the static mesocosms. 
Destructive sampling increases diversity, because all hidden individuals could 
be detected and determination of species could be conducted taxonomically 
deeper with fixed organisms than alive organisms. 

Conclusion 
As all criteria for a reliable mesocosm experiment according to EFSA were met 
in the pilot study, the new stream mesocosm test system is considered as 
suitable for an adequate higher tier risk assemssment (for stream 
macroinvertebrates). 
 
o Far more than 8 potential sensitive species met the MDD criteria; 
o The diversity of the macroinvertebrate community was comparable with the 

reference stream in a catchment area characterised by agricultural land use; 
o The occurrence of typical stream biota as Gammarids, Plecoptera, 

Trichoptera, Ephemeroptera, etc. lead to a highly sensitive test system in the 
case of certain insecticide classes. 

Fig. 1: Stream mesocosms (left); static mesocosms (middle) and the reference stream Gleen (right). 

Sensitivity 
The proportion of sensitive macroinvertebrate taxa in the stream mesocosms 
was similar to the proportion in the reference stream for all substance classes.  
The proportion of arhtropods in stream and static mesocosms was similar. In 
contrast, the proportion of macroinvertebrate taxa which are sensitive to 
carbamates, organophosphates and neonicotinoids was higher in the stream 
mesocosms. The percentage of macroinvertebrate taxa sensitive to 
pyrethroids was higher in static mesocosms. 
  

   sampling-site reference stream stream mesocosm stream mesocosm static mesocosm 

   method destructive destructive non-destructive non-destructive 

   number of species (per sample) 20 (11-34) 33 (26-42) 17 (14-23) 15 (12-17) 

   number of species (total) 60 75 35 27-28 

   Shannon-index 2,0 2,8 2,4 1,3-1,7 

   evenness 0,70 0,81 0,83 0,50-0,64 

      
reference 

stream 
stream 

mesocosm 
stream 

mesocosm 
static   

mesocosm 

   sensitive taxa    substance class    source destructive destructive non-destructive non-destructive 

   Arthropoda    insecticides    EFSA 2013 89.8% 85.4% 87.0% 82.3% 

   SPEARpesticide 
   pesticides     
   (insecticides) 

   LIESS & VON DER OHE 2005 45.0% 43.8% 47.0% 12.8% 

   Plecoptera;    
   Chironomidae;  
   Amphipoda;  
   Hydropsychidae 

   carbamates    RUBACH ET AL. 2010 32.6% 40.3% 40.1% 1.0% 

   Caenidae; Amphipoda;  
   Plecoptera; Baetidae;  
   Pleidae 

   organophosphates    RUBACH ET AL. 2010 20.7% 17.8% 21.6% 4.1% 

   Amphipoda; Isopoda;  
   Ephemeroptera;  
   Plecoptera;  
   Chaoboridae 

   pyrethroids    RUBACH ET AL. 2010 33.8% 39.8% 44.9% 73.8% 

   Ephemeroptera;  
   Trichoptera;  
   Chironomidae 

   neonicotinoids    MORRISSEY ET AL. 2015 67.4% 47.6% 43.4% 6.6% 

Tab. 2: Comparison of the diversity of the different mesocosm systems and the reference stream Gleen. 

Tab. 3: The percentage of the most sensitive species from the total macroinvertebrate abundance   
             regarding different insecticide classes.Note, that no zooplankton is considered, which play a key  
             role in static mesocosms. 


