
Diatoms as predictors of chemical contaminant impacts on ecosystem 

health and function  
Thomas North*1, Lucy Speirs*2, Emma Butler*2, Sylvia Toet*1, Karen Thorpe*1 

*1, University of York, Heslington, York, UK *2, Unilever Safety and Environmental Assurance Centre, Colworth, UK 

1. Chemicals in freshwater ecosystems: 

- Freshwater ecosystems are exposed to a range of man-made chemicals, including those that originate from home and personal care products (HPCP).(1) 

- Some HPCPs are known to negatively impact wildlife species (aquatic invertebrates and vertebrates)(2,3) but, although exposures are usually quite low, the longer term effects of HPCPs on 

wider ecosystem health and function require further study(4)  

- Chemical toxicity is generally assessed at the species level and above the concentrations found in the environment. The toxicity values calculated using model species are then extrapolated 

to cover the entire ecosystem(5) but, standardising methods for assessing chemicals toxicity at an ecosystem level are currently lacking.(6) 

- In my PhD project I will investigate the potential use of freshwater diatom communities for measuring the effects of exposure to chemicals (e.g. HPCPs) on ecosystem health and function, 

particularly in regards to primary production. 
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Figure 3, west campus lake, University of York, an example of a freshwater environment 

4. What are the next steps? 

- In my PhD, I will develop methodologies for culturing representative freshwater diatom 

communities and establish a suite of biological measures for assessing their health and func-

tion as primary producers. These biological measures will be used to quantify the effects of 

chemical exposure on the structure and function of the established diatom communities. 

Specifically, I will: 

  - Assess changes in the relative abundance, evenness and diversity of the different spe-

cies within the representative community. 

  - Use a-chlorophyll measurements to measure the growth of the community in response 

to interaction with the contaminants. 

- I will take the initial test communities from the west campus lake at the University of York 

(figure 3), and then I will collect representative communities from rivers with good ecological 

status from around Yorkshire. 

- Figure 4 shows the breakdown of the objectives and the order I will completed them in. 

3. Proposed test chemicals 

- An inorgranic nutrient which is known to influence diatom communities (e.g. Phosphorous)

will be used as a positive control.(9) 

- HPCPs include surfactants, biocides and UV filters. The three HPCPs I propose to use will in-

clude triclosan, along with: 

   - Linear alkylbenzene sulphonate (LAS), has an EC50 of 4.6 mg/l on D. galeata(16), and can 

be found in freshwater at concentrations of 0.95-1938 μg/kg.(17) 

  - Benzophenone-3, which has an EC50 of 1.9 mg/l on D. magna(18) has been observed in 

freshwater environments at concentrations of 19ng/l.(19) 

2. Diatoms as a representative model for ecosystem function 

- Photosynthetic algae ubiquitous in most aquatic environments.  

- 22% of primary producers by biomass in freshwater lakes.(12) 

- Short-lifespans. 

- Sensitive to inorganic nutrient pressures. 

- Changes in diatom community are used for the biomonitoring of freshwater ecosystems(13, 

14). 

- Relatively easy and cheap to study at ecosystem levels. 

Figure 2, an example of a diatom community(15) 

Triclosan case study: 

Triclosan is a chlorinated aromatic compound, commonly used as an anti-microbial and pre-

servative in HPCPs. Triclosan has been found in surface waters downstream of wastewater 

treatment works, occurring at concentrations of 11-98 ng/l in receiving waters.(7) 

Triclosan has an EC50 of 0.36 µg/L in D. magna.(8) 

Triclosan has an annual average Environmental Quality Standard (EQS, the concentration 

where the chemical is considered to have no effect) of 0.1μg/l in the U.K(9), the same as its 

PNEC value.(8) 

Triclosan has been shown to cause shifts in the composition of phytoplankton communities, 

decreasing the abundance of diatoms in favour of cyanobacteria.(10) 

 

  

Figure 1, triclosan impacts growth 

of estuarine diatom communities 

at concentrations between 10.7 – 

113.8 μg l-1 with diatom commu-

nity alterations occurring as low as 

1.0 μg l-1(11) 

 

Develop laboratory approaches to establish representative freshwater diatom community cultures and 

measure changes in community structure and function 

Explore the potential of using modelling approaches to predict the effect of organic contaminants on 

ecosystem health based on changes in diatom community structure and function 

Characterise the effects of exposure to organic contaminants (e.g. HPCPs) on the structure and func-

tion of the representative freshwater diatom communities 

Quantify the effects of exposure to a known inorganic nutrient (phosphate) on the structure and func-

tion of a representative freshwater diatom community to establish a reference positive control dataset 

Identify a representative diatom community in rivers and streams with low levels of chemical contami-

nation in Yorkshire 
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Figure 4, project objectives 
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