
The samples of microscopic 
algae indicate biological 
integrity which goes from 
"good" to "excellent". 
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Biodiversity 
Diatoms: biological radars for water 
quality assessment 

by Isabelle Lavoie, INRS 

Traditional water quality 
measurements used to monitor 
human impacts on aquatic 
ecosystems are precise and 
accurate, but do not provide 

information about the effects on biological 
communities. Moreover, water chemistry data to 
not provide a temporally integrated picture of the 
fluctuating environmental conditions. On the 
other hand, the use of living organisms provides 
an integrated measurement of water quality as 
experienced by the aquatic biota, and offers a 
useful addition to chemistry-based water quality 
assessments. Microscopic algae are widely used 
bioindicators. In particular, a group of algae 
called diatoms (bacillario-
phyceae) are commonly 
included in water quality 
biomonitoring programs. 
These unicellular micro-
scopic algae have a 
characteristic external 
skeleton made of glass 
(silica), inside which the 
cellular content is found 
(nucleus, chloroplasts, 
mitochondria, vacuoles, etc.). 
This siliceous skeleton, called 
the frustule, is composed of 
two valves that fit together analogous to a Petri 
dish. Each species of diatom has distinct 
ornaments on the frustule allowing for the 
identification of the species. Diatoms are 
particularly abundant in oceans, but are also found 
in lakes, ponds, streams and rivers, as well as in 
wetlands and other humid environments. On your 
next walk by a stream, have a look at the diatoms 

growing on rocks, they will look like a slimy 
brownish biofilm. Caution, slippery! 

Each diatom species has its own environmental 
preferences and tolerances, which means that a 
species generally found in an unpolluted aquatic 
environment will not grow in a polluted water 
body. If environmental conditions change, the 
diatom assemblage will slowly be modified by a 
proliferation of species that are better adapted to 
the new conditions. The study of diatom 
composition at a site therefore provides 
information on the water quality. 

The Eastern Canadian Diatom Index (IDEC; 
Indice Diatomées de l’Est du Canada) is a diatom-
based index that integrates the effects of multiple 
stresses on streams. The IDEC scores provide 
information related to the “distance” from the 
non-impacted state. The pollution gradient of the 
IDEC ranges on a scale of 0 to 100; a high index 
value represents a non- or less-impacted site while 



Club Oxygène is part of the Adopt-a-Trail 
program and they have been adopting trail #1 
for several years. Well done and thank you! 

In addition to being a key element in the 
proper functioning of our planet (food chain, 
production of oxygen, carbon fixation), 
diatoms infiltrate incognito in our daily lives. In 
effect, because of their porous nature, they 
excel as filtering, insulating and absorbent 
agents. Diatoms are used in the production of 
wine, beer and juice as well as for the refining 
of sugar. They excel just as brilliantly in the 
filtration of oils and chemical waste. Their glass 
(silica) skeletons offer an abrasive power for 
polishing metals and manufacturing 
detergents.  Diatoms are choice ingredients in 
the manufacture of ceramics, enamel and 
porcelain.  They also serve as a filler in the 
production of paper, paint, plastic, concrete, 
and even dynamite! 
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