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Species Biological Monitoring Working Party 
(BMWP) score comparison

The mesocosm data was found to have a large number of taxa with a
high BMWP score and of ecological relevance, with a similar
composition to natural waterbodies.
• Higher abundances in the mesocosm data were mostly driven by

individual taxa such as Coenagrionidae causing the Odonata
group to be significantly higher.

• The stream waterbodies were dominated by Plecoptera which
are best suited to flowing water habitats hence the
comparatively lower abundances in the other waterbodies.

• Ephemeroptera dominated all data and were investigated
separately

• Ephemeroptera were comparable between mesocosms, ponds
and ditches with slightly lower abundances of these taxa
observed in streams.

Relative abundance and number of taxa

The comparison of four groups of macroinvertebrate
relative abundance and relative number of taxa across
mesocosm study data and natural waterbodies found:
• Group 1 were less abundant in the mesocosm data

driven by exceptionally high abundances of
Chironomus in the natural waterbody data.

• However, abundances of Chironomus were
consistently high enough in the mesocosm data to be
statistically robust i.e. MDD Category 1.

• Group 4 was comparatively higher in the mesocosm
data driven by exceptionally high abundances of
Asellus and Crangonyx.

• The relative number of taxa were generally
comparable between the mesocosm data and natural
waterbodies in each group.

• Overall, the taxa in this mesocosm study were just as
diverse as those found in natural water bodies
associated with the in-field and edge-of field.
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Group 1: Mayflies,
Stoneflies and
Diptera

Group 2:
Caddisflies,
Dragonflies and
Alderflies

Group 3: Water
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Mites

Group 4:
Macrocrustacea

Group 5: Non-
arthropod
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Figure 1. Relative abundance of different macroinvertebrate groups in 
control mesocosm replicates and varying waterbody types

Figure 2. Relative number of taxa in each macroinvertebrate groups in 
control mesocosm replicates and different waterbody types

Figure 4. Comparison of number of Ephemeroptera in each waterbody type
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Conclusions
• The mesocosm data was mostly comparable with ditches in terms of overall relative abundance and overall number of taxa and was mostly comparable with ponds in terms of BMWP and SPEAR 

scores, demonstrating that mesocosms are representative of these types of natural in-field and edge-of-field waterbodies.
• Mesocosms should be regarded as model ecosystems that can be established intuitively with enough sensitive invertebrate taxa to generate robust statistical and ecological endpoints for use in risk 

assessment.
• Mesocosms must be designed/curated so as to be comparable to the water body they are emulating.
• We believe mesocosms remain a valuable option in the risk assessment toolkit and have shown that concerns over representativity and reliability are unwarranted.

In recent years the representativity and reliability of mesocosm data for regulatory risk assessment has been challenged, with the suggestion
that the invertebrate organism diversity and abundance found in mesocosms do not represent those typically found in natural waterbodies.
Some mesocosm studies have also been criticised for their low statistical power to detect treatment related effects.

We believe that mesocosm studies can provide a conservative, and protective, tool to evaluate the effects of pesticides to freshwater
communities. We have compared macroinvertebrate control data from a mesocosm study conducted at CEA to data collected over two years
from natural water body types (ponds, ditches and streams) to demonstrate that data from mesocosm studies can be representative of the
natural waterbodies they are attempting to emulate.

SPEcies At Risk of pesticides (SPEAR) indices comparison

A SPEAR pesticide value, derived from monitoring data of invertebrate communities as
ascertained for the EU Water Framework Directive (WFD) and the relative abundance of
vulnerable species affected by pesticides based on species traits according to Liess et al.,
(2021), was calculated using the mean taxa abundances within each waterbody and each
month.
• The SPEAR index values in the mesocosm data were higher throughout the study

(except for August) and were mostly comparable to the pond data.
• The ditch showed the lowest SPEAR index scores throughout the sampling season.
• This suggests that mesocosms contain a higher number of invertebrate species

sensitive to pesticides than in-field and edge-of-field waterbodies.
• Since mesocosms have been shown to support communities that are sensitive to

pesticides, this helps to meet the EFSA requirements for the number of
sensitive/vulnerable taxa with acceptable MDD values and thus reliable endpoints.

Figure 5. Macroinvertebrate SPEAR_pesticide score according to waterbody type per month

Figure 3. Comparison of number of taxa with BMWP score >5 in each waterbody type
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