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• Acute (48 hrs) and chronic (21 days) toxicity tests will be carried 

out on D. magna, by exposing them to microplastics and 

microplastic-deltamethrin complexes.  Mortality, growth and 

microplastic uptake will be measured to assess the impacts. 

Field sites 

Three sites have been selected in the Loddon catchment, based on 

their hypothesised levels of microplastic pollution. 

• Dirty site (outlined in red) – Blackwater river, Aldershot.

• Downstream of a sewage treatment works

• Urban area with high surface runoff (grey)

• Water Framework Directive (WFD) status – very high priority

• Moderately dirty site (orange) – Emm Brook, Wokingham

• Downstream of a sewage treatment works

• Surrounded by farmland (green)

• WFD status – high priority

• Clean site (dark green) – Lyde river, Basingstoke

• Upstream of sewage treatment works

• Rural location

• Complies with the WFD

Figure 1: Location of sampling sites in the Loddon catchment

Microplastic pollution in the River 

Loddon and the impact on water fleas
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Introduction
Microplastics are an increasing environmental problem, due to 
the increased production of plastics over recent years and the 
stable properties of plastics. This experiment focuses on 
freshwater microplastic pollution  throughout the Loddon 
catchment. Microplastics are found in many cosmetic products, 
but are also produced from the breakdown of larger plastics 
(secondary microplastics). Microplastic pollution has been found 
to be higher in urban areas and downstream of sewage water 
treatment works (1).

Microplastics have the potential to impact water fleas,  Daphnia 
magna, which are filter-feeders and likely to consume 
microplastics. D. magna are an important component in the 
ecosystem, providing a source of food for larger organisms. 
Therefore it is important to know the effects of microplastics on D. 
magna to see how this will impact the ecosystem, either through 
lack of a food source if the microplastics increase mortality or via 
bioaccumulation of microplastics up the food chain. 

Deltamethrin is  a pyrethroid insecticide used widely in 
agriculture due to it’s short half life in soil. It is known to be used 
within the Loddon catchment to control flies in cattle farms. 
However, deltamethrin is highly toxic to aquatic organisms. It is 
also expected to bind strongly to microplastics, due to its high 
adsorption coefficient, therefore making microplastics a potential 
transport mechanism for this contaminant (2). 

AIMS:

• Assess the extent of microplastic pollution in the River 
Loddon

• Identify potential sources of microplastic pollution
• Analyse the impacts of microplastics on water fleas, Daphnia 

magna, focusing on their mortality and reproduction. 
• Evaluate the toxicity of the pyrethroid insecticide 

deltamethrin when sorbed to microplastics to D. magna.

HYPOTHESES:
• Microplastic pollution will be higher in areas downstream of 

sewage water treatment works and urban areas.
• Increased concentrations of microplastics will have a 

negative effect on the longevity and reproduction of D. 
magna.

• Pollutants sorbed to microplastics will be more bioavailable 
to water fleas and will reduce their longevity.

Methods

• Sediment and water samples collected from the Loddon 

catchment will be sieved to obtained particles <5mm in size. 

Microplastics will be extracted from these samples by removing 

the organic matter and floating the plastics out using ZnCl2.

• Identification of microplastics will initially be done under a 

microscope, then confirmed using a Raman spectrometer to 

identify the composition of the particles.
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