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CORE SAMPLING
• Alkalinity
• Chlorophyll-a
• Color
• Dissolved Organic Carbon
• Nitrogen
• Phosphorus
• pH
• Secchi Disk Transparency

Image credit: Science Direct

Overall Water 
Quality is Good
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PAGE BROOK

TRIBUTARY MONITORING

Elevated nutrients

Low oxygen

Low pH (acidic)

PAINE BROOK
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CONTINUOUS MONITORING
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CONTINUOUS MONITORING
used to monitor lake response to climate change

O’Reilly et al., 2015



CONTINUOUS MONITORING
used to monitor lake response to climate change
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STRATIFICATION DYNAMICS

Image credit: National Geographic Society



STRATIFICATION DYNAMICS



STRATIFICATION DYNAMICS

FALL TURNOVER ON 10/31/2017
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STRATIFICATION DYNAMICS

INVERSE STRATIFICATION BEGINS UNDER THE ICE IN WINTER
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STRATIFICATION DYNAMICS

STRATIFICATION BEGINS ON 5/2/2018
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STRATIFICATION DYNAMICS

LENGTH OF SUMMER STRATIFICATION



LENGTH OF STRATIFICATION

YEAR ICE-OUT ICE-IN
ONSET OF 

STRATIFICATION

DATE OF FALL 

TURNOVER

DAYS OF 

STRATIFICATION

2016 3/13/16 Not Recorded 5/10/16 10/23/16 166 days

2017 4/15/17 12/15/17 5/17/17 10/31/17 167 days

2018 4/22/18 12/13/18 5/2/18 10/18/18 169 days
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LENGTH OF STRATIFICATION

Time

• More time for surface waters to warm

• More time that the hypolimnion is 

separated from oxygenated surface 

waters

• More time to oxygen to be depleted

• More time for algae blooms to flourish # 
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RESPONSE TO EXTREME WEATHER PATTERNS

Fernandez, I.J., C.V. Schmitt, S.D. Birkel, E. Stancioff, A.J. Pershing, J.T. Kelley, J.A. 
Runge, G.L. Jacobson, and P.A. Mayewski. 2015. Maine’s Climate Future: 2015 
Update. Orono, ME: University of Maine. 24pp.

Maine’s Average Annual Air Temperature

Maine’s Total Annual Precipitation



HEAT WAVE

RESPONSE TO EXTREME WEATHER PATTERNS

Maine’s Average Annual Air Temperature

Temperature

2017
Fernandez, I.J., C.V. Schmitt, S.D. Birkel, E. Stancioff, A.J. Pershing, J.T. Kelley, 
J.A. Runge, G.L. Jacobson, and P.A. Mayewski. 2015. Maine’s Climate Future: 
2015 Update. Orono, ME: University of Maine. 24pp.



• Increased runoff → more nutrients → more algae blooms → fuels decomposition 

• More organic matter loading → fuels decomposition

RESPONSE TO EXTREME WEATHER PATTERNS

Maine’s Total Annual Precipitation

Precipitation

Erosion on Gravel Road in Watchic Lake Watershed

Low 
dissolved 
oxygen
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= HIGH WINDS

Wind

2017 2018



INTERANNUAL COMPARISONS



Similar trends over three years

INTERANNUAL COMPARISONS



Dissolved oxygen in 2017 is lower 
at the thermocline.

INTERANNUAL COMPARISONS

Similar trends over three years



Dissolved oxygen in 2017 is lower 
at the thermocline.

Dissolved oxygen at the bottom of 
the lake recovers later in 2017.

INTERANNUAL COMPARISONS

Similar trends over three years



In 2017…

= Live Algae

= Dead Algae

Greater Precipitation → Increased Runoff →
Elevated Nutrients → More Algae (high Chl-a)

As algae die and sink, decomposition process 
consumes oxygen

INTERANNUAL COMPARISONS



WINTER MONITORING



WINTER MONITORING

?

Watchic Lake



QUESTIONS?

https://watchiclake.org/2019/03/08/2018-water-quality-report-available/


