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What are Blue-Green Algae?
•
•
•
•

Blue-green algae is the common name for Cyanobacteria
Have existed universally for billions of years – not new
They are not true algae although microscopic organisms
These bacteria have characteristics that are common with
algae
• Blue-green algae can be blue-green, olive-green to red
• Some blue-green algae produce toxins harmful to humans and
animals – Anabaena, Gloeotrichia and Aphanizomenon are found in our area waterbodies

Anabaena

Gloeotrichia
Aphanizomenon

Blue-green Algae Characteristics
• Utilize chlorophyll based photosynthesis for metabolism
• An important primary producer found in all aquatic systems
• Can fix molecular nitrogen (N2) from atmosphere and water
and convert to ammonium
• Can absorb and store excess phosphorus when available
• Can adjust their buoyancy and take advantage of better
environmental conditions
• Are “hard to handle” and can “taste bad” to primary consumers
/ grazers

What conditions are needed?
• Blooms typically occur in warm water but can occur into
December
• They typically appear in late summer and early fall
• Shallow, slow moving water is more vulnerable
(shallow bays and around docks)
• Can still be present in deeper cooler water
• Nutrients in water, primarily phosphorus, support the growth of
blue-green algae in Ontario

Recognizing Blue-Green Algae
• Blue-green algae are usually not visible in the water
• In favourable conditions, they multiply and can cover a large
area in the water with scum (bloom)
• Ponds, rivers, lakes and streams are vulnerable
• Sometimes they seem to appear overnight – blooms may be
suspended at different depths and sink or rise to move where
nutrient and light levels are the highest

Recognizing Blue-Green Algae
• Dense blooms may make the water appear bluish-green or
they may look like:
• Pea soup
• Turquoise paint
• Spilled paint with various swirls
• Solid in consistency
• Fresh blooms may smell like freshly mowed lawns
• Degrading blooms may smell like rotting garbage

From Quebec Assessment Protocols

Is A Blue-Green Algae Bloom Harmful?
•
•
•
•

Blue-green algal blooms cause aesthetic concerns
Now known to produce methane that contributes to GHGs
Some blooms produce toxins
Cyanotoxins are released when the blue-green algae cell walls
break down (cell death, damage by chemicals)
• Cyanotoxins can be harmful to humans and animals
• Levels of cyanotoxins may be higher when a bloom is
concentrated in an area and in the scum on the shoreline
• You cannot visually tell if a blue-green algae bloom is producing
cyanotoxins or not and at what levels – use caution!

Common Blue-Green Algae Toxins
Certain genera of Blue-Green Algae can produce a wide array of
Neurotoxins, liver toxins, cell toxins and skin irritants.
Toxin

Blue-Green Algae Genera

Microcystin
(affects liver)

Microcystis, Anabaena, Planktothrix, Nostoc,
Anabaenopsis, Gloeotrichia & more

Anatoxin-a

Anabaena, Aphanizomenon

(affects nerve synapse)

Cylindrospermopsin

Cylindrospermopsis, Aphanizomenon

(affects liver)

Saxitoxins

Anabaena, Cylindrospermopsis, Aphanizomenon, & more

(affects nerve axons)

Lipopolysaccharides
(potential irritant, affects exposed
tissue

All

Risk: Health
Toxins can cause:
• Itchy and irritated eyes and skin, hay fever-like allergic
reactions if you swim or bathe in contaminated water
• Headaches, fever, abdominal pain, nausea and vomiting, if
ingested i.e., drinking water or consuming fish
• Liver and brain problems (in higher concentrations)
• Children are at greater risk because of lower body weight
• Pets and livestock could become very ill or die
• Toxin half-life in water ranges from 7 to 21 days

Risk: Health
What’s wrong with this picture?

Hint: exposure to skin is a
bad idea! Need to wash like
Covid-19

Risk: Drinking Water
• Surface water is never a safe source of drinking water without
effective treatment
• Surface water and shore wells may be at risk
• Common treatment systems such as UV light, chlorination and
boiling are not effective and may release additional toxins
• Consult a water treatment company if you use surface water
for drinking
• Use an alternate source – i.e., town well near library
•
Do not boil; do not cook or wash with it!!

Risk: Recreational Water
Avoid recreational activities that increase exposure to
cyanotoxins produced by blue-green algae
The following factors may help you decide when to resume
normal activities
 Faster moving water will dilute and move toxins out more
quickly than stagnant slow moving areas (assess locally)
 Skin irritation indicates level of toxins is significant (if this occurs,
rinse off and stay out of water a few more days and reassess)

 Surface water has the potential to be contaminated with other
micro-organisms that can affect health so avoid swallowing

Risk: Consumption of Fish
• Be cautious about consuming fish caught in water where a
blue-green algae bloom has occurred
• If toxins are present they are concentrated in the liver
• Avoid consumption of liver, kidneys and other fish organs
• Avoid consuming fish for at least 2 weeks after the bloom is
gone

What do I do if I suspect a bluegreen algae bloom?
 Use the precautionary principle, assume toxin is present and
avoid exposure to the water (human and animal)
 Call the Spills Action Centre to report the sighting

1-800-268-6060
 Ministry of the Environment, Conservation and Parks will
assess and determine if samples will be taken – they are the
lead agency on blue-green algae

What do I do if I suspect a bluegreen algae bloom?
 Inform your lake association at lakehealth@lakebernard.ca
In this way we will be able to follow up and answer questions
from other members
 Inform your neighbours so they can take precautions and, if
possible take a picture, record location with GPS if possible
and send to the above

Limitations of testing
• The only way to confirm if toxins are present is through
sampling – water test available through commercial labs
• Grab samples are not representative of a body of water, they
provide information on the water where the sample was taken
at that particular point in time
• They provide limited value in declaring an area safe
• Users must become informed on conditions that impact a
bloom to make decisions on when to resume recreational
activities
• MOECP analyzes sample the first time but not thereafter

Alternatives for testing for
presence of blue-green algae
• Jar test – collect sample just below the water surface in a jar
and place in refrigerator overnight. If the algae has formed a
ring at the surface likely that blue-green community is present
Blue-green algae
present

Not a lot of blue-green algae present

Alternatives for testing for
presence of blue-green algae
• Stick test – Wearing gloves, push a long, sturdy stick into the
surface mat of algae and slowly lift it out. If the stick comes out
looking like it has been dipped into paint, the material is likely
blue-green algae. If it comes out with green strands like hair or
threads it is likely filamentous green algae.

Filamentous green algae

Alternatives for testing for
presence of blue-green algae
• Hydrolab has developed multi-parameter sondes that can test
for the presence of blue-green algae using in-situ fluorescence
sensors as well as concentrations (Cost = ~$10,000 Cdn)

Testing for presence of bluegreen algae toxins
Canadian Water Quality Criteria for cyanotoxins is 1.5 ug/L
• Commercial labs tests for cyanotoxins (Cost = $136/sample)
• Test strips with accuracy of 1 ug/L to 100 ug/L in 15 minutes
available from SAS Labs in Australia for use in farm ponds
• Need to test against commercial labe tests to ensure accuracy
Cost is about $33/sample Cdn (plus shipping)

What can I do to reduce bluegreen algae blooms?
•
•
•
•
•

Physical removal
Chemical procedures
Nutrient reduction
Biological inactivation – none effective
Ultrasonic control

Physical Removal
• Skimmers, Rakes and mechanical means using Aqua Thruster
and Airstream Pro
• These approaches just remove the biomass of the bloom but
do not address the underlying cause - will just return
• Also present problems of disposal and containment
Skimmer

Shears, Rakes,
Cutters and Forks

Aqua Thruster

Cost = $8 to $3800

Chemical Treatment
• Most commonly used and also most dangerous to the
environment
• Involves using Copper Sulphate and Hydrogen Peroxide
• Application causes the sudden death or lysis (bursting) of the
blue-green algae cells, releasing massive amounts of
cyanotoxins
• Also does not resolve the core problem of blue-green algae as
they can reappear after treatment

Nutrient Reduction
Primary Sources

Sewage Treatment Plant

Source: MOE, 2015 – Presentation to the Coalition of Haliburton
Property Owner Associations Lake Steward Workshop

Nutrient Reduction
Control nutrient levels by:
 Avoid the use of household fertilizers on waterfront properties
 Reducing agricultural or residential runoff (by planting or
maintaining vegetation – a grassed buffer zone)
 Use phosphate free products (i.e., detergents/cleaners,
personal care products
 Maintain a natural shoreline
 Ensure your septic system is far enough away from the lake
and is operating properly and maintained as needed
 Reduce vehicle emissions & wash car on pervious surfaces
like grass

Nutrient Removal
Precipitation of nutrients
• Phoslock contains a unique lanthanum modified clay with a
high affinity to permanently lock available phosphorus.
• A similar product – Alum – is also extremely effective at binding
free radical nutrients before sinking them to the sediments
where they are isolated from promoting plant growth
• A new nanobubble technology is becoming recognized for
efficient nutrient elimination as well as direct algae and
cyanotoxin control. The microscopic air bubbles remain in the
water column, stabilizing oxygen levels for months at a time.

Nutrient Removal
• Aeration system may serve to keep sediment-bound
phosphorus and ferrous iron in the sediments and unavailable
Floating Islands
• Artificial mesocosms of plants with roots where bacteria thrive
and actively break down phosphorus into a protein usable for
fish. Have to be used locally where blooms known to occur

Floating Island

Floating island showing hanging roots
that dangle beneath and provide
additional surface area where bacteria
can thrive. The islands allow natural
processes to remove excess
phosphorus. They also provide shade
and habitat for fish and birds and
protect shoreline from wave action.

Ultrasound Control
• Ultrasound is used to control algal growth by creating a sound
barrier on the top layers of water.
• Under these conditions, blue-green algae cannot reach the
water surface and ceases growing
• To maintain the ecological balance, it does not eliminate bluegreen algae entirely but reduces them by up to 90%.
• In this way the water ecosystem can be safely restored by
reducing and controlling healthy levels of blue-green algae
• Technology is safe to other lake organisms
• Powered by solar panels
• Predicts blooms 3-10 days in advance

Ultrasound Control

Cost = ~$220,000 Cdn

Conclusions
• No simple ‘magic bullet’ solution to problem of blue-green
algae in Lake Bernard
• Adopt an watershed approach to reducing phosphorus inputs
and adopt Best Management Practices (BMPs)
• Need to understand the source of our specific problem by
identifying sources of phosphorus to the lake and areas where
blooms have been occurring – proactive management
• Investigate most appropriate and economically feasible
solutions

Questions?

