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Copyright & Disclaimer
The following content is provided for educational purposes by the workshop presenter. This content may or 
may not have been peer reviewed. The information and opinions expressed in this presentation are those of 
the presenter and the Oldman Watershed Council does not warrant their accuracy or reliability, and 
expressly disclaims any liability in relation hereto.

Copyright for the following material is primarily held by the presenter. This source should be fully 
acknowledged in any citation. For permission to reproduce or redistribute this material, in whole or in part, 
please contact Dan Johnson at dan.johnson@uleth.ca

This event was made possible with the support and collaboration of



Research in environmental safety for 
aquatic life: current experiments with 
invertebrates and fish.

Dan Johnson
Professor of Environmental Science
Canada Research Chair in Sustainable Grassland Ecosystems
University of Lethbridge



Semi-arid research related to water resources

1. Environmental effects of pesticides 
on aquatic invertebrates, and 
proposed alternatives. 

Also…

2.  Aquatic communities in reclaimed 
alpine mine pit lakes - Rob Sonnenberg, 
MSc candidate.      (the fish in the title!)

3. Waste water processing and gas 
cogeneration - Chien Yang, MSc
candidate, with the City of Lethbridge
Waste Water Treatment Plant

4. Ecology and conservation of prairie 
rattlesnakes (Crotalus viridis viridis) in 
relation to movement in a fragmented 
urban environment - Wonnita Andrus, 
MSc Candidate



Students first:
Aquatic communities in reclaimed alpine mine pit 
lakes - Rob Sonnenberg, MSc candidate.   

Aquatic invertebrate drift trap





Waste water processing and gas cogeneration -
Chien Yang, MSc candidate, with the City of 
Lethbridge Waste Water Treatment Plant

Chicken, vegetable oil, corn squeezings, etc. added to sludge to 
enhance gas recovery and waste processing



Ecology and conservation 
of prairie rattlesnakes 
(Crotalus viridis viridis) in 
relation to movement in a 
fragmented urban 
environment 

- Wonnita Andrus, MSc
Candidate



In a previous submission, we prepared a Canadian Water Network 
Strategic Research Proposal:

Integrated research on microbiological, chemical and 
ecological indicators safety and security of the Oldman
River watershed

1. …emerging waterborne disease threats

2. Protecting watersheds and ecosystems

… development of management tools to detect, 
monitor and forecast chemical and pathogen 
contamination of source waters, to promote human 
health and sustainable functioning of ecosystems



Byrne, J., Kienzle, S., Johnson, D., Duke, G., Gannon, V., Selinger, B., and 
Thomas, J. 2006. 

Current and future water issues in the Oldman River 
Basin of Alberta, Canada. Water Science and Technology 53 (10): 
327-334.

Gannon V.P.J., Duke, G.D., Thomas, J.E., VanLeeuwen, J., Byrne, J., 
Johnson, D., Kienzle, S.W., Little, J., Graham, T. and Selinger, B. 2005, 

Identifying bacterial loading irrigation and river segments 
in an agricultural watershed. Science of the Total Environment 
348: 19-31

Research proceeded on some of these topics. 



Globe and Mail

Some public interest has 
focused on pesticide 
impacts on ecosystem 
health and on human 
health.  

Some pesticides have 
negligible impacts, and 
others are more of a 
challenge.
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Warmer conditions will mean increased pesticide use.
Increased rainfall during certain periods is predicted, with 
drought in other periods of the year. 
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- 2007

Prairies Chapter





Mean annual temperature = Average of daily (max+min)/2, 
during growing season, for each for Lethbridge, 1970-2006 

(daily weather database obtained from the Lethbridge
Research Centre). Summary April, 2008, D. Johnson. 



Mean temperature = Average of daily (max+min)/2, during 
growing season, for each for Lethbridge, 1970-2006 

(daily weather database obtained from the Lethbridge
Research Centre). Summary April, 2008, D. Johnson. 
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Powell, L.R., Berg, A.A., Johnson, D.L. and Warland, J.S. 2007. 
Relationships of pest grasshopper populations in Alberta, Canada to 
soil moisture and climate variables. Agricultural and Forest 
Meteorology 144: 73-84.

Watersheds can used as the units for 
predicting pest and pesticide impacts



Previously, ecological impacts were primarily 
concerned with bioaccumulation

DDT in the Great Lakes, 1970s
Sampled source (ppb)
Lake Ontario water 0.03
Sediment 27
Plankton 400
Salmon tissue 8,000
Gull tissue 300,000



Current issues are more concerned with 
direct toxicity to invertebrates.



Safety testing: aquatic invertebrates (Lethbridge)

a. amphipod, Gammarus, scud 
(adult and sub-adult)

b. aquatic insects
Chaoborus americanus, phantom midge 
(free-swimming larva)

Coptotomus longulus
Common name: small predaceous 
diving beetle (adult)

Notonecta undulata
Common name: backswimmer 
(adult) Fig. 6. Notonecta undulata (backswimmer), left; 

Coptotomus longulus (predaceous diving beetle), right.  



Beginning in 
1990, CIDA 
contributed 
$4M to a joint 
program that 
formed 
“LUBILOSA”

As in some other studies, the entomopathogenic fungus 
Metarhizum (Deuteromycotina, Class Hyphomycetes) was a 
candidate of interest.



M. anisopliae var. acridum on potato dextrose agar





Molecular assay for the detection of a fungus propo sed for 
grasshopper control

Entz, S.C., Johnson, D.L., and Kawchuk, L.M. 2004.

Used sequence data from the internal transcribed spacer rDNA (ITS1 and 
ITS2 regions) to develop a specific PCR-based assay for the specific 
detection of M. anisopliae var. acridum.  

-Primer design based on the of the rDNA sequence data for this fungus. 

- DNA primers designed for the detection of M. anisopliae var. acridum
were used in a PCR-based assay to amplify a 420 bp sequence with 
genomic DNA extracted from M. anisopliae var. acridum. 



Application of the 
diagnostic test to 
Canadian Prairies 
soil led to discovery 
of three potentially 
useful 
entomopathogens.



A new Metarhizium anisopliae var. anisopliae

from Alberta – an alternative to chemicals



Metarhizium anisopliae (Deuteromycotina: Hyphomycetes)
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Chaoborus americanus

0, 1.5x104, 3.0x104, or 1.2x105 fungal 
spores per ml, of Metarhizium
anisopliae var. anisopliae isolate S54

Negligible mortalities in replicated 
treated or control jars.  

100% died the first day in the 
chemical insecticide comparison 
(deltamethrin).



2007-2008.  Aquatic non-targets exposed to Metarhizium
anisopliae var. anisopliae isolate S54 under laboratory conditions.

Treat. Gammarus Notonectid Dytiscid

Mortality
(%), 7 d

Sporulation
(%)

Mortality 
(%), 7 d

Sporulation
(%)

Mortality 
(%), 7 d

Sporulation (%)

3x106 20.0 0.0 100.0 65.5 100.0 13.8

3x105 20.0 0.0 100.0 75.0 66.7 20.0

3x104 20.0 0.0 91.5 70.8 40.0 41.7

3x103 20.0 0.0 58.5 64.7 30.0 22.2

0 0.0 0.0 31.1 0.0 6.7 0.0

3x106 0.0 0.0 27.7 0.0 13.7 0.0

Decis 100.0 N/A 100.0 N/A 100.0 N/A



Assessment of safety of the new 
Metarhizium for candidate 
biocontrol agents of nearby 
agricultural systems in the 
Oldman River watershed

Trichomalopsis
sarcophagae

(provided by 
Kevin Floate)



Computer projections from different agencies, institutes and labs.

CGCM2: Canadian Centre for Climate Modelling and Analysis 
(CCCma) Coupled Global Climate Model 

HADCM3: coupled atmosphere-ocean general circulation model 
developed at the Hadley Centre, UK

GFDL: Geophysical Fluid Dynamics Laboratory 


