
M olecular techniques 
can provide a rapid 
method for identifying 

species presence/absence through 
turbines, spillways, sluiceways, and 
other channels; for assessing fish 
migration (resident and migratory); 
for monitoring spawning activity; and 
for identifying fish species that may 
become entrained through a water 
intake or impinged against screens 
and trash racks.

Danielle Bourque, an Aquatic 
Ecologist with SLR Consulting Ltd., 
is using genetic differences to identify 
freshwater fish species from both 
entrainment samples and cooling 
intake waters. These differences in 
DNA sequence (the genetic code) that 
distinguish one species from another 
present alternative solutions for routine 
biomonitoring of intake waters – even 
if direct observation of individuals 
through conventional monitoring 
methodologies hasn’t occurred.

In collaboration with the University 
of Guelph’s Hanner Laboratory, 
Danielle designed a suite of published 
“assays”, or molecular tools to identify 
four relevant freshwater fish species 
present in the Great Lakes: Yellow 
Perch, Walleye, Round Whitefish, 
and Lake Whitefish. These assays 
can detect trace amounts of DNA 
from each of these species from 
entrainment samples, which are often 
damaged and degraded or represent 
a mixture of individuals that cannot  
be easily distinguished using 
traditional taxonomy.

The applications of DNA-based 
identification are not limited to 
tissues. The filtration of DNA from 
water samples, referred to as 
“environmental DNA” or “eDNA”, 

provides non-invasive species 
detection capabilities, including  
the assessment of entire species 
groups or communities, as well as  
the detection of rare species that are 
less abundant or otherwise difficult  
to monitor, such as Species At Risk.

Screens that prevent unwanted debris 
from entering power plant systems 
can adversely impact aquatic life, 
often resulting in injury or mortality. 
Larger fishes can make physical 
contact with water intake barriers due 
to intake velocities which are too high 
to allow the fish to escape, resulting in 
“impingement”. Smaller and early-life 
stage fishes, planktons, and shellfish 
pass through the screens and enter 
the plants, becoming “entrained” and 
unable to escape.
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Monitoring the impacts of impingement 
and entrainment activities on 
commercially, recreationally, invasive, 
introduced, or federally relevant 
species is of current interest to the 
power industry, regulatory agencies 
(Fisheries and Oceans Canada 
(DFO), Ministry of Natural Resources 
and Forestry (MNRF)), Conservation 
Authorities, Indigenous communities 
and other stakeholders. Yet, entrained 
organisms can be difficult to identify, 
often consisting of early life stages such 
as eggs or larvae that have similar traits 
across species. Conventional methods 
of capturing and visually identifying these 
organisms can be time-consuming, 
laborious, and expensive to conduct.

Routine monitoring may be required 
for new projects and those projects 

undergoing significant upgrades which 
may result in the harmful alteration, 
disruption or destruction (HADD) of 
fish habitat, which may require review 
under the Fisheries Act (R.S.C., 1985, 
c.F-14) and/or the Impact Assessment 
Act. Genetic approaches offer a rapid, 
potentially cost-saving solution to 
complement conventional monitoring 
techniques with increased sensitivity 
and accuracy.

Further information about the use of 
DNA to identify fish species and the 
development of the freshwater fish 
assays discussed within this article were 
published in the Journal of Conservation 
Genetics Resources in 2020 and 
can be viewed in greater detail at the 
following link: https://link.springer.com/
article/10.1007/s12686-018-1073-5
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