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Will Climate Change
Alter NH Lakes and Ponds and
Impact Public Health?




Consider:

* Problems of cyanobacteria “blooms”
 Impacts through lake food web
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INn what despicable
habitats does one find
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Microcystins

— Implicated in episodes of toxicosis worldwide:
 Livestock & Pets
e Birds & Waterfowl| deaths
 Fish kills

 Humans — Deaths, skin & sinus irritations, vomiting,
diarrhea, gastroenteritis




Microcystins

— Very small substances
— Present in minute quantities (parts per trillion)
— Resistant to decomposition (e.g. resists boiling)




Cyanobacteria Problems = HABs




What Is a “bloom”?

e How does It form?




Cyanobacteria Dominance
Nutrients (high levels of phosphorus followed by low)

Warm Temperature
Thermocline Stability (increase w/ temp)
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A 1957 Classic



Phosphorus:
Important Limiting
Nutrient

A 1973 Classic

From: Schindler ELA, Ontario




Which Lakes have the highest
risk?




e “The largest pond Is as sensitive to
atmospheric changes as the globule of
mercury In its tube." - Henry David Thoreau




Susceptibility of Lakes to Nutrient
Enrichment & Cyanobacteria

Lake Depth affects :
o Lake volume

* Internal loading through circulation

— Area of lake suitable (euphotic) for benthic
cyanobacteria




Importance of Physical Features of Lakes

* Mean Depth [lake volume (m3)/lake area (m?)]
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Fignre 7-3  Tmperical relationships between indicators of
lake productivity and mean depth. (Modified after Straskraba
1980,




New Hampshire Lakes

550 NH Lakes
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Character of NH lakes strongly influence by depth
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Emperical relationships between indicators of
lake productivity and mean depth. (Modified after Straskraba




NH Lakes (NH DES)

Sakamoto model
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What if all ponds were shallow? Would it not react
on the minds of men? | am thankful that this pond
was made deep and pure for a symbol. Thoreau




Cyanobacteria Dominance
Nutrients (high levels of phosphorus followed by low)

Warm Temperature
Thermocline Stability (increase w/ temp)




What do we know about how NH lakes
respond to climate?

e Results from the ~ 30 years of the UNH NH Lakes Lay
Monitoring Program

Most, but not all lakes respond:

Dry years: low TP, low chlorophyll, low CDOM, high
transparency
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How will climate change?







ELISA Technigue for Microcystin Analysis



Microcystin toxins were found in all NH
study lakes (92), from the most pristine to
the most polluted




Whole Lake Water Microcystins
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There was a significant trend of increasing
microcystin levels with increasing phosphorus
concentration
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1. The Obvious Problem: Surface “blooms”
2. The less-visible problem: Food web bioaccumlz
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>10 ppb TP
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Actual Precipitation
Average Precipitation
= Trend
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Comparison of class data: 2000 vs 2001
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Movement and Accumulation of
MC In the Food Wed




Zooplankton Grazers

. N8
- Holopedium




Triansferoftcyanotoxins toFilterfeeders

Daphnia spp Elliptio complanata



Microcystin concentration in livers of each fish
species caught in four NH Lakes.

Swains Lake West Barbadoes | Sunrise, Horseshoe Pond
Pond | Lake
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Microcystin was present in all fish species sampled.

Largemouth bass had the highest level of microcystin.






« Surface bloomers: Net Cyanoplankton

» Hidden cyanobacteria: Picoplankton
(smallest: 2-0.2 um)




People & Waterfowl
Domestic Animals
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Need to better understand the
lake food web




Angbaena &
Microcystis
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Need to better understand the
lake “blooms”




DEPARTMENT

- Willand Pond Dover NH



Willand Pond (NH)

September

Chlorophyll a

Phycocyanin

High : 812228
Low: 92771

From: A. Murby (2008, last week)
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