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Using Sedimentary Diatom and Chironomid Assemblages to
Investigate Potential Environmental Triggers for Recent
Cyanobacterial Blooms in Ontario Lakes

E. J. Favot!, A. M. Paterson?, J. P. Smol?
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Increasing Algal Bloom Reports across Ontario

* Increasing trend in total, cyanobacteria (blue-green algae) and
chlorophyte bloom reports over the last two decades:
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Consequences of Algal Blooms

 Reduced water clarity

* Loss of deep-water oxygen: RDNISOEY
- Reduction of suitable oo Tl
habitat — 5O ® ———--—m--l-
- Internal nutrient loading -
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e Toxins

« Taste and odour issues
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Causes of Algal Blooms
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Cyanobacteria and Climate Change
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Climate Link?

Sault Ste. Marie Annual Temperature Trend
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Climate Link?

« Algal blooms occurring significantly later in the year

Last day of the year
blooms reported

340
320
300
280

260 ¢

240
220
200

November

November 27th 2016

1994

1996 -

1998
2000 -
2002
2004 -
2006 -
2008 -
2010 -
2012
2014
2016 -

Winter et al. 2011, Lake and Reservoir Management, Updated by OMOECC 2016



The Big Questions

Have blooms occurred in the past?

What are the environmental triggers for blooms now?

Will algal blooms continue in the future?



How Paleolimnology Can Help

Paleolimnology (Greek: paleon=old, limne=lake, logos=study):
The study of lakes back in time from their sediments and fossils

s - Extend the monitoring record
Monitori back in time to understand pre-
ceasOns dlstu_rk_)ance/basellne lake
conditions
______________ 3; e_ér_s"""" * Apply paleolimnological

techniques to blue-green algal

bloom-affected lakes in ON in
decades which nutrient enrichment is

not the obvious causal factor

centuries « Examine down-core changes
““““““““““ in indicators to determine
whether trends are indicative
millennia of a particular stressor



The Paleo Method
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The Paleo Method

e.g. aerially transported contaminants
° e ©.9. pollen grains

\ allochthonous /

material
e.g. soil particles l

O\

autochthonous
material

o O
\ l / e.g. algae & aquatic insects




The Paleo Method
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The Paleo Method
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Indicators”

Paleolimnologica

Diatoms
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Study Lakes
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Historical Overall Primary Production
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Diatom Results: Algoma Lakes
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Diatom Results: Algoma Lakes

Bright Lake Desbarats Lake Caribou Lake
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Environmental Trigger(s)?

 Study lakes show varying magnitudes of change in the diatom
assemblages indicative of response to warming

* Some show minimal change in diatom assemblages
throughout the sediment record

* Likely multiple stressors at play (interaction of climate and
nutrient enrichment) in varying amounts depending on lake-
specific characteristics

* Further investigation and analysis is needed to draw
conclusions about whether the frequency of blooms in the
study lakes is increasing and if so, what is driving the shift



Ongoing Investigation
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Increasing Algal Bloom Reports across Ontario

16 -
o 14 -
t O Northern .
e 12 - A
o N mW Central
| ..
e 101 @ Central ] _
<_°, 8 - .~ OSouthwest e
- 6 - B’ O Eastern
©
(=]
© 4
e 2 2
/,,/ g \\er*w 0 ~ T T T T T T 1
& z 2000 2002 2004 2006 2008 2010

M. Palmer and C. Holeton, MOECC, unpubl. data



Diatom Response to Warming

Longer ice-cover period Longer open water period
Warming
Strongly mived water column Weakly mived/increased thermal stability
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