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cyanobacteria & water quality

Thank you,
Lake Winnipesaukee Association and the 
Moultonborough Conservation Commission! 

mailto:Amanda.McQuaid@unh.edu


Every Lake is Unique

Watersheds and the flow of water are important factors contributing to water quality



Rain/stormwater-

Nutrients

Salts

Pollution

Quickly runs off into 
waterbodies

Used by plants first 
before quickly flowing 
into lakes



https://extension.unh.edu/resource/landscaping-waters-
edge-book

https://samim.io/p/2021-12-05-root-systems-of-native-plants/

Soak up the Rain - NHDES – des.nh.gov

Lake Smart - NH Lakes – nhlakes.org



Cyanobacteria…

Formerly known as “Blue-Green Algae”

Photosynthetic bacteria, not truly algae 

Inhabitants of Earth for over 3.5 billion 
years

Thousands of species and hundreds of 
toxins 

Ubiquitous in the environment and 
globally

Nutrients are contributing factors to the success of algal and cyanobacterial growth…



Cyanotoxins
▪ Secondary metabolites/chemicals produced 

by cyanobacteria.

▪ Cyanotoxins are produce by cyanobacteria, 

but not all cyanobacteria are toxic.

▪ Toxic species may not always express toxicity.

▪ Some cyanobacteria can produce more than 

one type of toxin.

▪ Bioaccumulation of toxins can move through 

the aquatic food web and to humans.

▪ New toxin discoveries over time.

Enzyme-Linked ImmunoSorbent Assay (ELISA)



Cyanotoxin Mode of action and/ or symptoms
Microcystins 
(nearly 100 variants)

Hepatotoxic, targets the liver and digestive organs, 
tumor promoting, inhibition of protein phosphatases. 
Acute gastroenteritis, chronic tumor promotion.

Nodularins
(similar in structure 
to microcystins)

Similar to microcystins, but not as toxic and common 
in brackish or marine systems.

Anatoxin-a Neurotoxic, inhibits acetylcholine receptors 
(neurotransmitter). Fast-acting and may cause 
seizures or death (i.e. common for dogs or others
animals to ingest and die).

Anatoxin-a (S) Neurotoxic, similar to anatoxin-a (S)
Saxitoxins Neurotoxic, blocking voltage gate of sodium ion 

channels. More common to marine organisms.
Cylindrospermopsin Toxic to multiple organs, neurotoxic and genotoxic, 

affecting neurons and genes.
Lyngbyatoxins Tumor promotion
BMAA/DAB Neurotoxic, chronic exposure may be linked to 

neurodegenerative diseases such as ALS. (Though 
individuals may have a genetic precursor).

Health effects vary from skin irritations to death

*this is not a complete 
list of the secondary 
metabolites and/or 
toxins produced by 
cyanobacteria.



Not all cyanobacteria are 
toxic, however not all 
cyanobacteria are tested 
for all toxins.

Check your 
supplements and 
food products

Cyanobacteria or blue green algae 
are popular….

Spirulina



Blooms





Nostoc



Stigonematales and other 
benthic mats of cyanobacteria



Woronichinia



Normal microscope Chlorophyll fluorescence Phycocyanin fluorescence

Picocyanobacteria - Aphanocapsa

pigment response by epifluorescence 

Picocyanobacteria can also be 
detected through pigments 
responses via fluorometery

Cell can be enumerated with a 
hemocytometer



Dolichospermum lemmermannii







1. Samples collected (grab, 
integrated, discrete, net)

2. Identify
3. Enumerate
4. Freeze for Cyanotoxin Analyses
5. Cyanobacteria Advisory

• >70,000 cells/ml
• Town notified 
• Sign posted 
• Press Release
• Map
• Social Media

Cyano complaint calls to NHDES 
603-848-8094, HAB@des.nh.gov



The highest number of recreational 

advisories for cyanobacteria blooms in NH 

have been issued in recent years:

▪ 2018: 34 

▪ 2019: 35 

▪ 2020: 23

➢ (58) 23 advisories and 35 alerts

▪ 2021: 32

➢ (72) 32 advisories and 40 alerts



NHDES
Cyanobacteria HAB Program



Cyanos.org

EPA Approved QAPP and SOPs guide citizen scientists to a tiered monitoring approach 



Volunteer/student 
Involvement

cyanoMonitoring
• Best if involved with established VM/CBM program
• Experienced volunteers
• Easy to train for sample collection
• Need an organization for processing/analysis

bloomWatch
• General public
• No connection to established VM/CBM 

program
• Good for tracking blooms
• Generating awareness

cyanoScope
• Interested/dedicated individuals
• University education/research
• Agencies, water suppliers

Slide credit to EPA Region 1 (Hilary Snook): Cyanos.org





PhycoKey - Home page (unh.edu)

Cyanobacteria of New England (unh.edu) cfb.unh.edu

http://cfb.unh.edu/phycokey/phycokey.htm
http://cfb.unh.edu/CyanoKey/indexCyanoQuickGuide.html


front_standard v 3.5.1 (usgs.gov)

Cyanosite Image Gallery (purdue.edu)

Appendix A. Visual Guide to Common Harmful 
Cyanobacteria – hcb (itrcweb.org)

PTOX – GreenWater Laboratories

PhycoTech, Inc. | 
Environmental 
Consulting in St. 
Joseph, MI

Ann St. Amand

Taxonomic and Image-based Keys and Guides

https://pubs.usgs.gov/of/2015/1164/ofr20151164.pdf
https://www-cyanosite.bio.purdue.edu/images/images.html
https://hcb-1.itrcweb.org/appendix-a/
https://www.greenwaterlab.com/ptox/
https://www.phycotech.com/




Thank you!
Amanda.McQuaid@unh.edu


