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What are Cyanobacteria?

– Previously referred to as blue- 
green algae

– Single-celled organisms lacking 
a nuclear membrane

– Contain photosynthetic pigments
• Chlorophyll-a  and Phycobilins 

(produce the characteristic blue- 
green color)

– Many different forms: filaments, 
colonies, rafts



Some cyanobacteria produce toxins that can adversely impact both 
animals and humans.

Toxic cyanobacteria are found worldwide in both inland and coastal 
waters.

We know they are here. The first reports of toxic cyanobacteria in NH 
occurred in the 1960s and 1970s.

In 1999, several dogs died after ingesting toxic cyanobacteria from a 
bloom in Lake Champlain.

WHO has documented acute impacts to humans from cyanobacteria 
in the U.S. and around the world as far back as 1931.

Most human health impacts have resulted from ingestion of 
contaminated  water; illnesses have also been attributed to swimming 
in waters infested with cyanobacteria.

Why are Cyanobacteria a Concern?



Common Cyanobacteria Genera Found In Lakes

Merismopedia

Microcystis

Aphanizomenon

Gloeotrichia
Oscillatoria Anabaena



Toxins
• Cyanobacteria produce biotoxins 

collectively referred to as cyanotoxins
– Biotoxins are any toxins produced by a living 

organism (plant, fungi, animal, bacterium)

• Toxins are stored in cells and released 
upon cell lysis or death
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Common Cyanotoxins in NH
Toxin Target Organ Cyanobacteria

Microcystin/Hepatotoxin Liver Microcystis, Oscillatoria, Anabaena, 
Gloeotrichia

Anatoxin/Neurotoxin Nerve synapses Anabaena, Oscillatoria

Saxitoxin/Neurotoxin Nerve axons Aphanizomenon, Anabaena

Dermatotoxin/Aplysiatoxin Skin Lyngbya, Oscillatoria

• Anabaena and Aphanizomenon produce neurotoxins 
(nerve toxins) that interfere with the nerve function and 
have almost immediate effects when ingested.  

• Microcystis and Oscillatoria are best known for producing 
hepatotoxins (liver toxins) known as microcystins.  

• Oscillatoria and Lyngbya also produce dermatotoxins, 
which cause skin rashes.



Common toxin producers in NH:
The                                        : Annie, Phannie, Mike & Ozzy! 



What Accelerates Growth Rate

• Sunlight

• Warm water (hot summer days)

• Calm, stagnant conditions

• Phosphorus & Nitrogen



Possible Sources:
• Stormwater Runoff

• Waterfowl

• Septic systems

• Domestic animals

• Agriculture

• Fertilizers

• Construction

Phosphorus is 
a Problem!

http://www.cleanwaysanitation.com/images/failed.jpg



Toxins & Beach Management
• Many different forms of 

microcystins

• Most frequent and most toxic 
form is microcystin-LR

• Focus is on microcystins in 
drinking & recreational waters

• World Health Organization 
(WHO) standard for microcystin- 
LR in drinking water = 1.0 µg/L

• Currently there are no                                    
recommended standards                                           
for recreational waters



Cyanobacteria Seasonal Cycle
• Although most often observed floating near the surface, many 

cyanobacteria species spend a portion of their winter life cycle on the 
lake bottom.

• Spring = more light + warmer temperatures      cyanobacteria move 
up the water column, rising toward the surface where they can form 
dense blooms or scums often observed from mid summer, well into 
the fall. 

http://www.ibvf.cartuja.csic.es/Cultivos/fotos/Anabaena_sp._PCC_7119_dis.jpg
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Advantages & Adaptations of 
Cyanobacteria

• Outcompete true algae 
• Have gas vesicles that control buoyancy
• Not the food of choice for zooplankton
• Can fix their own nitrogen (heterocysts)
• Produce resting cells (akinetes) during times of poor 

conditions

Germinating akinetes
Heterocyst



Problems with Blooms
• Unsightly

• Taste Problems: algae can 
lead to bad tastes in the 
water including bitter, fishy, 
and sweet.

• Odor Problems: algae can 
cause water to smell fishy, 
grassy, like geraniums, or 
musty.

• Fish Kills

• Toxins
Webster Lake, Franklin, 2007



Lakes with Recurring Problems:

Long Pond, Pelham, 2006

TOWN LAKE TOWN LAKE

Amherst Baboosic Lake Newton Country Pond

Berlin York Pond Northfield Sondogardy Pond

Concord Turtle Town Pond Pelham Long Pond

Henniker French Pond Rindge Lake Monomonac

Hudson Robinson Pond Sandown Phillips Pond

Meredith Lake Waukewan Sandown Showell Pond

New London Little Sunapee Lake Winchester Forest Lake

(Blooms during 2+ summers in past 5 years and/or multiple blooms in 2008)



Lakes that Experienced Recent Blooms: 
(Each with one recorded bloom in past 5 years)

Bow Lake, Northwood, 2006

TOWN LAKE TOWN LAKE
Belmont, Laconia, 

Sanbornton
Lake Winnisquam Laconia Opechee Bay

Dover, 
Somersworth

Willand Pond Littleton Partridge Lake

Franklin Webster Lake Nashua Harris Pond, Pennichuck 
Water Works

Hanover Storrs Pond Northwood Bow Lake
Henniker Keyser Pond Harvey Lake

Hopkinton Hopkinton Lake New Durham March’s Pond
Kingston Great Pond Sanbornton Hunkins Pond

Greenwood Pond Stoddard Granite Lake
Halfmoon Pond Tuftonboro Mirror Lake



Bow Lake, Northwood

What might a Cyanobacteria bloom or scum look like?

Lake Monomonac, Rindge

Lake Monomonac, Rindge

Willand Pond, Somersworth/Dover

March’s Pond, New Durham

Showell Pond, Sandown



Robinson Pond, Hudson
Baboosic Lake, Amherst

Willand Pond, Somersworth/Dover

Halfmoon Pond, Kingston

Country Pond, Newton



Distribution & 
Frequency



Results of the 1999-2000 Microcystin Survey 
of 50 NH Lakes – EPA & USGS Grant 

Jim Haney, John Sasner & Mike Ikawa 
University of New Hampshire

Demonstrated that some lakes have very small amounts of relatively toxic 
plankton while other lakes have large quantities of plankton with low specific 
toxicity.

Demonstrated a correlation between microcystin toxin concentrations and 
measurements collected in lake monitoring programs, such as chlorophyll a, 
Secchi disk depth, and acid neutralizing capacity.

A significant finding because it suggests the results for lake monitoring surveys 
can be applied to help predict the likelihood of toxicity problems in a lake.
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Microcystin toxins present in all of the lakes examined.

These results shifted the emphasis from asking, “which lakes have toxic cyanobacteria?” 
to “what controls the level of cyanobacteria toxins in lakes?” 

Figure 8.  Distribution of mean whole lake water MC concentrations for the New 
                  Hampshire microcystin survey lakes, 1999-2000.  Error bars = 1 SE.



Halfmoon Pond, Kingston
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