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- Small, mostly microscopic plants
- Live in virtually all water bodies

- Free floating, some attached to
rocks, lake bottom, etc.

- Thousands of species
- Many different habitats and habits

- Similar to other terrestrial plants
In that they require nutrients and
light and they grow better when it is
warm
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- Algae are an important
part of lake food webs

- Necessary part of
ecosystem integrity

s e - Influence our
£LOO , inKoon - ’ a.tm 0 Sp h are by

Nutrients

X SmallFich producing oxygen and
converting carbon into
organic compounds

— = —————————— —

N
> .
3 ?:f' Ontario



* A “bloom” is the excessive growth of one
or more species of algae (including
cyanobacteria)

* Blooms can...

Impact the appearance of water, result in
unpleasant tastes or odours, reduce water
clarity, colour the lake a vivid green, brown,
yellow, or red, deplete oxygen levels, may
produce toxins (cyanobacteria)

' - Less likely to occur in deep lakes with
lower total phosphorus (TP)

* Most occur in shallow lakes or bays with
moderate to high amounts of total
phosphorus
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Golden algae (chrvsophvtes)

Filamentous Green Algae

- do not produce toxins
- e.g., Cladophora, Spirogyra,
Zygnema, Mougeotia

P

- found in low nutrient lakes
- becoming a dominant member
of the algal community in lakes

throughout Ontario

- cause taste and odour in water

Jroglena bloom 2007
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« Have inhabited the earth for
over 2 billion years

« Are a type of photosynthetic
bacteria (the term algae is
applied because of their
ecology)

 Inhabit a wide variety of
environments

 Under favourable conditions
can rapidly reproduce to
form a bloom
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Blue-green algae that bloom in Ontario lakes

Anabaena Aphanizomenon Microcystis Oscillatoriales

- Oscillatoria,
Planktothrix




Blue-green algae (cyanobacteria)

Toxins which are formed at all stages of the
organisms’ growth are released to the surrounding
water upon the cell death.

Toxins can affect the health of humans, livestock
and household pets.

Although there are relatively few reports of human
lliness, these toxins can induce symptoms such as
fever, diarrhea, abdominal pain, nausea and
vomiting.

External contact during recreational activities, such
as swimming, boating or water skiing is more
common and may result in itchy, irritated eyes and
skin.
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Bloom forming conditions include:

- sufficiently high levels of nutrients
(water or sediments)

- calm weather

- strong sunlight

- high air and water
temperatures

- relatively shallow water.

These conditions usually occur from mid
summer into fall.
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Climate change and algal blooms

“Nutrient overenrichment...
has promoted the growth of
cyanobacteria... Climate
Change is a potent catalyst
for further expansion of
these blooms”

Paerl & Huisman (2008) Blooms like it hot.

Science. 320 (5872): 57-58.
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MOE Response Reference Guide

Algal bloom response

Ensures communication and
collaboration among the various
stakeholders

MOE role is to gather, assess
and provide basic scientific &
technical information with which
the Health Unit can assess risks
to humans

Health Unit makes decisions as
to what actions should be taken

bune 2007

11

> L~ Ontario



Filamentous green algae:




Chrysophyte (golden algae) blooms

(\y_
>y .
Z' Ontario



5
.

>

Cyanobacter

-

-




l

-
(S

>

<lf}C)

ey

9

-













Questions asked in algal bloom report analysis:

1)

2)

3)

4)

Is the frequency of bloom reports in Ontario
lakes increasing?

Is the frequency of cyanobacterial bloom
reports in particular increasing?

What MOE regions are the bloom reports
coming from?

Is the timing of bloom reports changing?
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No. samples

Number of algal bloom reports / year (1994 to 2010)
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Number of unique algal bloom reports / year (1994 to
2010) broken down by the dominant algal type
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The last day of the year that bloom samples were
submitted from 1994 to 2010
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Ministry of the Environment - Regions
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Number of reports / yr in which cyanobacteria confirmed,
by MOE region (2000 to 2010)
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Spring total P concentrations in Lake Partner Program

lakes 2002 to 2009 — all lakes and those in which

cyanobacterial blooms were reported

Total P (ng/L)
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Conclusions

There were increases in the number of algal bloom
reports since 1994.

The greatest increase was in reports of cyanobacterial
blooms.

Most of the blooms were reported from MOE’s Northern
Region.

A subset of the lakes with cyanobacterial blooms had
higher spring P concentrations than lakes in a large
MOE dataset.
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Conclusions & next steps

Interpreting bloom reporting trends is complicated
because public awareness and the accessibility of
lakes play a role in whether or not blooms are reported.

Overall, we need to improve our understanding of the
Interplay amongst stressors that promote blooms.

Next steps include ...

Assessment of the land use around those lakes in
Northern Region experiencing blooms of cyanobacteria
In 2009 and 2010 compared with lakes without blooms
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Actions to reduce phosphorus inputs

At home or at the cottage

v'Switch to phosphorus-free cleaning products (dishwasher detergents and
personal hygiene products)

v"Have your septic system checked and cleaned every three to five years.
v'Don't put garbage or food waste down the toilet.
v"Compost your leaves and food waste to reduce the need for synthetic fertilizer.

v'Leave your shoreline natural.

On the water

v'Be careful when using petroleum products around water. Wipe up any oil spills
and dispose of used oil and antifreeze at a marina or gas station.

v"Use phosphorus-free biodegradable soaps in your boat.

v"When boating, do not produce a wake too close to the shore. It can cause
erosion which can pollute the like and threaten aquatic life.

v'Take all your food leftovers back to the shore. 28



Fact sheets

Blue-Green Algae Fact Sheets
General (PIBS# 5087)
Cottagers/home-owners (PIBS #5088)
Owners/operators of regulated DW systems (PIBS #5089)

Algae Fact Sheets
Green Facts — Bulletin #1: What are Algae? (PIBS# 4661)

Available in Publications Section on MOE web site (www.ontario.ca)

Algae in Muskoka factsheet at www.muskokawaterweb.ca

Bloom reports —to MOE District office or Spills Action
Centre 1-800-268-6060
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