






ABSTRACT 

The Descy method of assessing water quality of rivers using 
diatom analyses as submitted to the DOE in 1985 has been shown to 
work. However, several complicating factors relating to the 
sampling technique have been discovered. The indices of water 
quality were biased towards lowland Belgian rivers and much new 
data has been obtained making the system applicable to the wider 
range of waters in the British Isles. The large EEC Commission 
study of river diatoms has been extended into an ongoing study 
involving French workers and this is resulting in more complex 
indices (see Appendix VI, Section 7). In addition, German water 
authorities and research institutes have initiated programmes on 
river diatom floras, and these need to be taken into account. 

To date 67 rivers have been sampled from near their source 
to estuary (or confluence with another river) and from 470 sites 
a diatom flora has been obtained. A seasonal survey of two 
rivers revealed the presence of an epilithic (living on stone 
surfaces) diatom flora at all times: there are no complicating 
life cycle reproductive or resting stages. Field sampling is 
simple and laboratory preparation requires only basic techniques. 
However, after much sampling using the Continental system, it was 
discovered that two quite distinct floras were associated with 
stone surfaces and that these had been combined in all the 
studies in other countries. This feature explained many of the 
anomalies which I detected in the literature. Simple methods 
were devised to assess the two communities separately but this 
did mean that a complete re-assessment of the Continental work 
was required. The indices of water quality using the Continental 
systems do not provide very fine distinctions since numerical 
indices obscure subtle distinctions caused by environmental 
factors. The wide survey of rivers revealed that certain species 
or groups of species were characteristic of certain stretches and 
these, rather than numerical values, offer to provide the most 
detailed information on water quality. Five major zones and six 
subzones have been defined from the diatom analyses. The 
confusion over the two floras has not helped define this zonation 
which must be improved by re-sampling some of the sites and 
separating the floras. 

An atlas of the essential species (from drawings, 
photomicrographs and scanning electron micrographs) is being 
prepared which will allow non-specialist workers to identify the 
indicator diatoms. Scanning electron micrographs can be of great 
assistance to light microscopists when identifying diatoms. 

Since 1985, Descy and his co-workers have extended their 
sampling to countries other than Belgium (including the UK) and 
have also developed elaborate systems using greater numbers of 
species. There are several other active groups working in Europe 
and methods using scanning electron microscopy are being 
perfected in Germany. Whilst such detailed scientific work is 
essential to understand the full complexity of the biological 
system, the techniques can be simplified for routine use - see 
proposals' in Appendix I. 

A simplified system of water quality assessment using 
diatoms is proposed. This can be easily operated by water 
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authorities yielding rapid results which are just as accurate as 
those from more complicated surveys. Apart from their use to 
classify stretches of rivers, the diatom analyses enable the 
exact extent of acid water reaches (important for fish 
colonisation), pinpoint the onset of eutrophication, indicate 
zones of pollution/recovery and the effect of saline incursion. 
The diatom flora reflects the overall chemical status of the 
river at any one point, integrating all the daily/seasonal 
changes. 

This is, surprisingly, the first survey of the diatom 
communities in British rivers and will provide base-line data for 
the whole range of river types, but much remains to be done and a 
summary of proposals for future work is provided (Appendix VI). 

Work on green algal species ecology in Welsh rivers by Dr. 
K. Benson-Evans and her co-workers has been continued during the 
period of this survey and the results reveal many interlocking 
features. The green algal/diatom/chemical data has been 
subjected to various statistical/correlative analyses and both 
sets of data are in a state for the application of further 
analysis by the most recent canonical community ordination 
techniques. 
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