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Strong and recurring seasonality revealed within stream diatom assemblages
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Methods 

Diatom preparation and identification:
For diatom analyses, sampling locations were selected from mid-reach within riffle zones typical of hydromorphological conditions. Five representative cobbles, approximately 64 - 128 mm in diameter (Wentworth, 1922) were randomly selected, based on colouration and feel, at each site. The cobbles were placed in a tray and removed to bankside where the upper surface area of each cobble was scraped using a hard bristle brush (Kelly et al., 1998). 150ml of diatom suspension was collected in sampling containers and returned to the laboratory. 

In the laboratory, 50 ml of 30% (100 volume) hydrogen peroxide (H2O2) solution was added to 50ml of diatom suspension and heated on a hot-plate at 80°C (± 10 °C) for an average of 120 minutes to oxidize organic material. Samples were then removed from the hot-plate and beakers topped-up with distilled water. Following settling for a minimum of 24 hours, the supernatant was decanted. The beaker containing the diatom suspension was then re-filled with distilled water. This settling period was repeated three times, with a minimum of 24 hours between each settlement period (CEN, 2003). 

Permanent slides were prepared from the digested diatom suspension and fixed using Naphrax, a diatom mountant with a refractive index of 1.73. 300 diatom valves were identified and counted along transects at 1000x magnification, under oil immersion, with a Zeiss Axioskop microscope (CEN, 2004). Valves were identified using standard floras (Krammer and Lange-Bertalot, 1991a, Krammer and Lange-Bertalot, 1991b, Krammer and Lange-Bertalot, 1991c, Krammer and Lange-Bertalot, 1986, Kelly, 2000, Hofmann et al., 2011) by the same analyst accredited within the UK Diatom Quality Assurance Scheme (Kelly, 2013). 

Diatom Metric Calculation: 
Two metrics were applied to the diatom data: Ecological Quality Ratio (EQR) and Diatom Ecological Guilds (EGs). Further information on diatom assemblage composition, including TDIv4 and bio-volume, can be found within Snell, 2014.   

The EQR is a metric stipulated under the EU Water Framework Directive (2000/60/EC) to ensure comparability between different assessment methods in the determination of ecological quality. It is based on the ratio of the observed score for a given surface body against that expected under reference, or minimally disturbed, conditions. The ratio is expressed as numerical scale between 0 and 1, with values closer to 1 representing reference conditions or “high” ecological status. For UK diatom samples, the calculation of EQR is based on the predicted Trophic Diatom Index v4 (TDI4) for a given alkalinity and season against the observed score (WFD-UKTAG, 2014). The TDI is based on the sensitivity of diatom assemblage composition to inorganic phosphorus nutrient concentrations (Kelly and Whitton, 1995, Kelly, 1998, Kelly et al., 2001). Calculation of Ecological Quality Ratio (EQR) was undertaken using DARLEQ II software (Kelly, 2014).

Classifying the diatom taxa into EGs was based on three diatom growth morphologies: low profile, high profile and motile (Rimet and Bouchez, 2012). The low profile guild comprise species of short statures including prostrate (adhering to the substrate with the entire valve surface), adnate (apically attached but parallel to the substrate), erect (apically attached but perpendicular to the substrate) and slow-moving species such as Achnanthes, Achnanthidium, Amphora, Cocconeis, Cymbella, Meridion and Reimeria” species. These taxa are expected to be adapted to high current velocities and to low nutrient concentrations. The high-profile species were “species of tall stature including erect, filamentous, branched, chain-forming, tube forming, stalked, and colonial centrics from the following genera; Diatoma, Ellerbeckia, Eunotia, Fragilaria, Gomphonema, Melosira (Melosira varians) and Synedra”. Also, included in this guild are tube-forming diatoms, Encyonema and Frustulia, and filamentous benthic taxa such as Melosira varians. This guild is adapted to high nutrients concentrations and low current velocities. The motile guild includes “fast moving species” from the genera Navicula, Nitzschia, Sellaphora and Surrirella. This guild is sensitive to relatively high current velocities and high nutrient concentrations (Passy, 2007).
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