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The role of over-winter oxygen dynamics in setting
the spring-summer dissolved oxygen levels in a
large ice-covered lake (Lake Simcoe)
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Why care about deoxygenation of lakes?
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|Check for updates

« Deoxygenation of lakes due to a combination of eutrophication and climate

change is a pressing issue world-wide

* Many cold water fish need at least 6-7 mg/L of DO to survive
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What are Possible drivers of deoxygenation in Dimitic Lakes?

1) Historically, open-water deoxygenation has been related to

hypolimnion oxygen demand D1. Longer stratification (+t)

O Hypolimnion oxygen demand D2. Increased oxygen sink (+dDO/dt)
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1. Most studied on summer hypoxic are often separated to winter periods due to
the spring mixing; 2. If the mixing is shorter or incomplete, the winter DO
depletion could last into the following summer seasons




Scientific questions and study site:

Primary objective:1) Does the under-ice dissolved oxygen in winter show any

ecological memory between lake phenological seasons ?

« Datasets: 6 years of high-frequency
water temperature and DO

44.60 4 Lake Simcoe:
1+ Maximum depth: 42
|+ Surface area: 722 km¢
2450+ Volume: 11.6 km3 &

~ Great Lake region

Meteorological  elements
Shanty Bay Met station (S8)

@2 Location of the mooring
deployments (Sta, K42)
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Great lakes: Superior (82100 km?), Michigan (58000 km?),
Huron (59600 km?2), Erie (25700km?2) and Ontario (18960 km?2)
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1. DO dynamics over the 6
winters were closely related
to water temperatures

2. Water temperature and :

DO distributions show
different patterns for cold
and warm winters

 the longer ice-cover duration

could lead to a longer inverse %

stratification

« the hypolimnion hypoxic zones
were more extensive in cold
winters.

3. The supersaturated DO
were detected at the end of
the cold winters
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DO could continuously decrease in the following spring and
summer

Possible components:

Longer Stratification (t) .
Increased Oxygen Sink
(dDO/dt) : DO levels in both
the surface and hypolimnetic
layers continuously decrease
with
temperature;

increasing water

Initial values: At ice off DO
reach peak just before ice melt
with a 6-year average of 13.68

mg/L;
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Hypolimnetic oxygen reduction is ~7.45 mg/L, representing 54.5% of the initial values,
indicating that the initial DO levels have a carryover effect on summer hypolimnetic DO
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Does the under-ice DO 1n winter show any ecological
memory across different seasons?

Yes!

Strong and tight relationship between ice-off and summer DO values
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CAVEATS: only 6-year data; number of other variables could be influencing, work is ongoing
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