


Confusing terms...

Phytoplankton ?

Algae ?

Periphyton ?

Chlorophyll a ?

Blue-greens ?



Algae are extremely diverse

® algae don’t belong to a single taxonomic group
®* many algae aren’t “plants”

® algae are considered to be aloose collection of
organisms that share the following characteristics:

photosynthesize

aquatic

AN

simple vegetative _—
structures

contain chlorophyll

no vascular system
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Algae exist anywhere there is moisture

Cryptoendolithic algae

“Snow” algae
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Sheba the polar bear in Singapore
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Algae come in many forms and sizes

10 microns

Filaments
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The composition of algae is controlled by many factors

acidity competition with

nutrients ‘ / other algae

_— ™ interaction with grazers

temperature

®* each species differs in its tolerance to these factor
®* growth of a species is best at “optimal” conditions

® in reality, optimal conditions are rarely achieved



“...the water foul, frequently with a green scum of vegetable matter...”

- Major Joseph Delafield, LOW, 1823

Algal blooms:
1) Reduced water clarity
2) Loss of deep-water oxygen
3) Toxins

4) Taste and odour



But conditions have to be right for a bloom

3) Warm temperatures/

1) Nutrients
high sunlight

(phosphorus)

2) Water column with

low turbulence i - _
Experimental Lakes Area, NW Ontario

4) Biological factors
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% abundance

Chlorophyll a
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Phosphorus and Algae - 2002

Total phosphorus (pg-L™)

o

o o

— (o0]

o o o o o

3 3 3 S S q

> S 3 S S (w) yrdap axen

@ W/, 0T X mEE oebe Jo awn|oA

300

250

200

150

Day of year



Total phosphorus (ug-L™)
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Phosphorus and Algae - 2003
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Phosphorus from sediments

The development of anoxia in deep waters
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Internal load from lake sediments

Dissolved oxygen (mg/L)
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The internal load is controlled by...

LOSS OF OXYGEN IN DEEP WATER

(D SHAPE OF LAKE (3 EXTERNAL LOAD

DURATION AND
STABILITY OF
STRATIFICATION



Phosphorus from sediments

1) The shape of the lake




Phosphorus from sediments

2) The duration and stability of stratification
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Phosphorus from sediments

3) The external load of phosphorus

watershed
(wetlands)

I <t mosphere

shoreline development



Algal blooms are not always associated with higher
phosphorus concentrations in lakes

®* chrysophyte blooms occur more frequently in Muskoka
lakes than blue-green algal blooms
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Shoe Lake, near Dorset



® chrysophyte blooms are more likely now than in the past
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* bloom-forming chrysophytes have increased in lakes

with and without cottages, and in low phosphorus lakes
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But conditions have to be right for a bloom

3) Warm temperatures/

1) Nutrients
sunlight

(phosphorus)

2) Water column with

low turbulence i - _
Experimental Lakes Area, NW Ontario

4) Biological factors



What other factors are important?
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What other factors are important?
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The importance of weather — 3 Mile Lake, 2006
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On occasion, these blooms may produce a surface scum

® detailed work in Wisconsin (Lake
Mendota) found that surface scums are
more likely to occur when:

Wind velocities are low

precipitation is absent

solar radiation is higher than average

atmospheric pressure is high
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October: days > 15 °C September: days > 15 °C

Sep. + Oct.: days > 15 °C
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Climate change and algae in our lakes

Manitoba

Lake of the""'-..
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Mlm’fesota

(LANDSATImage prowded by G. McCuIIough U Mamtoba)




Development of an Algal Bloom - 2003

(Terra MODIS images — G. McCullough, U. of Winnipeg)



|.air

n

3
S

8%
< el

(Temperature data from Kenora Airport, Environment Canada; Ice
datafrom T. Mosindy, MNR, Kenora FAU)




Gaining a historical perspective - paleolimnology

Lake sediments are archives of
environmental change




Diatoms



Climate change and algae in our lakes
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Differences in the timing of the changes: Arctic versus temperate lakes
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Northern lakes -- The canaries in the mine

(Environment Canada; Canadian Regional Climate Model (v.3.6.1))



Northern lakes -- The canaries in the mine
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Northern lakes -- The canaries in the mine
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But conditions have to be right for a bloom

3) Warm temperatures/

1) Nutrients
sunlight

(phosphorus)

2) Water column with

low turbulence i - _
Experimental Lakes Area, NW Ontario

4) Biological factors
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