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- Diverse organisms
- Primary producers

Blooms!



Cyanobacteria Competitive Advantages 

- Originated ~3.5 billion years ago
- Have many competitive advantages

- Phycobilins
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“CYAN-O-BACTERIA”
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- Originated ~3.5 billion years ago
- Have many competitive advantages

- Phycobilins 
- Buoyancy control
- Specialized cells 

N2

N2 N2

Cyanobacteria Competitive Advantages 
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Agriculture 
& Livestock

UrbanResidential

Septic

Precipitation & Storm Water Runoff  

Excess Nutrients 

Human Contribution to Cyanobacteria Blooms: Excess Nutrients
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Human Contribution to Cyanobacteria Blooms: Climate Change 
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Bloom Basics 

- Blooms are very dynamic!
- Appearance 
- Time of day variation

- Move around
- Length of blooms
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Bloom Basics

Why are blooms bad? 
- Ecological damage

- Toxicity of blooms 
- Elevated concentrations 
- Toxicity (type of toxin and amount) can change 

rapidly over the course of a bloom
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Courtesy Amanda 
McQuaid, UNH.
Modified from Handbook 
of Cyanobacteria and 
Cyanotoxin Analysis First 
ed, 2017.

Cyanotoxins

Cyanobacteria  |          Self Risk Assessment & CyanoHAB Program         |        NH Cyanobacteria 



12

Cyanotoxins

- Acute and chronic toxicity in humans, wildlife 
and pets

- Children and some individuals are more 
sensitive 

- Documented cyanotoxicity symptoms 
- Dermal irritations, eye and nose irritations, 

general malaise, fever
- Nausea, vomiting, diarrhea, gastroenteritis 
- Tingling, numbness, seizures 
- Nervous system and organ failure 
- Death 

(EPA, 2019) 

(EPA, 2019) 
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(Kubickova et al., 2019)

Microcystins
- Most common cyanotoxins found 

worldwide, and in NH
- Potent hepatotoxin and tumor 

promoter
- Acute and chronic toxicity

- MCs are extremely stable 
compounds (4-14 days) 

Credit: Amanda McQuaid 13

Dolichospermum (Anabaena) Microcystis Planktothrix (Oscillatoria) 
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Credit: Amanda McQuaid 14

Cylindrospermopsin
- Not found as frequently in NH freshwater
- Toxic to multiple organs, neurotoxic and 

genotoxic
- Toxicity exerted on kidney, spleen, 

thymus, heart and gastrointestinal tract 
- Not always cell bound – released into the 

water column during cell growth 
- Stable in the environment 

(Kubickova et al., 2019)

Dolichospermum (Anabaena) Planktothrix (Oscillatoria) 

Aphanizomenon

Cyanobacteria  |          Self Risk Assessment & CyanoHAB Program         |        NH Cyanobacteria 



(Kubickova et al., 2019)

Credit: Amanda McQuaid 15

Anatoxin-a
- Acute toxicity: Very fast death factor

- Potent neurotoxin 
- Inhibits acetylcholine receptors (neurotransmitter)
- Seizures and death (common for dogs and other 

animals to ingest and die)  
- Not stable compounds

Guanitoxin (formerly anatoxin-a(S))
- Inhibits acetylcacetylcholinesterase (neurotransmitter)

- Causes excess salivation, tears, urinary incontinence, 
muscle weakness, twitching, convulsion, respiratory 
distress  

Dolichospermum (Anabaena) 

Guanitoxin
Anatoxin-a

Microcystis

Anatoxin-a

Planktothrix (Oscillatoria) 

Anatoxin-a

Aphanizomenon

Anatoxin-a
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Routes of exposure to cyanotoxins

(CDC, 2022)

Ingestion
- Drinking water
- Recreation
- Contaminated food (fish or vegetable)
- Supplements 

Inhalation
- Recreation
- Showering

Skin Contact
- Swimming
- Boating
- Water skiing 

Eye Contact
- Swimming
- Recreation 
- Aerosols 

US FDA Microcystins
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https://www.fda.gov/food/natural-toxins-food/blue-green-algae-products-and-microcystins#consumers
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Self Risk Assessments, Reporting, and the CyanoHAB Program

CyanoHAB 
Program

You!
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Stay Informed

Look at the water

Know what 
cyanobacteria blooms 

look like

Consider look-alikes
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Planktonic Cyanobacteria Blooms
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Gloeotrichia
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Benthic Cyanobacteria
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Green Filamentous Algae
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Duck Weed
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Iron Bacteria
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Pine Pollen
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Lake Foam
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Chrysophyte Bloom
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Check the Healthy 
Swimming Mapper

Stay Informed Sign up for Waterbody 
Specific Emails

Sign up for weekly 
Statewide Status emails

Look at the water

Know what 
cyanobacteria blooms 

look like

Consider look-alikes
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29Healthy Swimming Map

Credit: Michele Condon
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https://www4.des.state.nh.us/WaterShed_BeachMaps/
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Cyanobacteria communication 
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Sign up for waterbody specific updates

Plus more 
info!

Sign up for weekly reports

WEEKLY UPDATES 
- Constant contact email
- Posted on NHDES website
- Emailed to press 

WATERBODY SPECIFIC UPDATES
- Information shared 

immediately 
- Targeting specific 

communities
- More details and resampling 

Cyanobacteria  |          Self Risk Assessment & CyanoHAB Program         |        NH Cyanobacteria 

https://lp.constantcontactpages.com/su/pHPCXq8/healthyswimming
https://lp.constantcontactpages.com/su/2L5V7UI/healthyswimming


Bloom Report Link

Reporting

32

Self Risk 
Assessment Report it
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https://arcg.is/1e8Tfy
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Self Risk 
Assessment Report it

NHDES 
reviews 
report

NHDES 
analyzes 
sample

Collect a 
sample

Deliver to 
NHDES

NHDES picks 
up sample

NHDES 
samples
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How to Collect and Deliver a Sample
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Take a 
screenshot! 
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Samples are identified and 
enumerated within 24 hours 

< 70,000  
cyanobacteria cells/mL
ALERT may be issued

> 70,000      
cyanobacteria cells/mL 
WARNING (ADVISORY) 

issued

35

Limitations: expensive, time intensive, delayed 
results, many different cyanotoxins

70,000 cells/mL

Microscopic Analysis

(EPA, 2019) 

Subsamples are taken 
for future toxin analysis 
via ELISAs 

NHDES 
analyzes 
sample

NH Recreational Threshold 

Toxin Analysis
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ALERT 
- Be on the lookout for cyanobacteria 

- Cyanobacteria below the Warning threshold, but could develop 
- If the bloom has passed by the time the sample is analyzed (weekends!) 
- Issued based on a photo and description of the bloom prior to sampling 

- Resampled if residents inform us about continued presence / changing conditions 
- Active for a week

36
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WARNING (ADVISORY)
- Lake wide warning that water is currently unsuitable for wading or swimming, do not 

come in contact with bloom material, keep children and pets out of the water  
- Cyanobacteria density exceeds 70,000 cells/mL 

- Lakes are resampled weekly, until the bloom has passed 
- Samples collected under representative conditions

37

- Lake-wide warnings 
- We don’t close waterbodies but advise against recreation 

(children and pets are most vulnerable!)   
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NH Cyanobacteria Bloom Trends Over Time
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NH Cyanobacteria Warnings

- Issued at 122 different lakes
- New lakes every year

- Issued across the whole state 
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Cyanobacteria Warnings and Alerts

Warnings Alerts 40

Cyanobacteria Warnings Over Time

~41 advisories

87

34

- Some water bodies have multiple 
Warnings and Alerts  

- 2023, 69 Warnings, 47 
waterbodies 

- Significant increase in Warnings since 
2003

- Eutrophication and climate change
- Reaction-based program

- Samples are primarily collected 
when they’re reported

- Increased public awareness 
- More reports = more Warnings  

- Warnings keep people and pets safe!

69

1
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Seasonality 
- NHDES has issued cyanobacteria 

Warnings from May through October
- Most Warnings issued during 

peak summer 
- Colder temperatures mean less 

recreation, and fewer reports
- They can bloom under ice! 

Seasonality of Warnings
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Duration of Warnings
Duration
- 2018-2023: 

- 24 days on average
- Shortest Warning was 2 days
- Longest Warning was 132 

days
- Depends on many factors

- Water body, nutrient inputs, 
weather, etc. 
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2023 in Review

- Set program record for:
- May through October, except 

September
- Most Warnings issued within one 

month 
- Earliest Warning issued 16 May 

- Previously 20 May 2022
- Latest Warning date 14 

December 
- Previously 7 December 2021

*5, 2010

* Previous program record

*

*
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Warnings and Microcystins

MCs BDL MCs Present MCs above Recreational Guidelines

44 Microcystins are not the only cyanotoxin. . . 

Microcystins (MCs) in NH Cyanobacteria Blooms

45 Warnings

- Percent of Warnings with 
detectable MCs varies 

- 56% to 73%
- Number of Warnings with 

MCs above the 8 µg/L 
recreational limit varies

- 1 to 14
- 6 above in 2022

- Bloom toxicity can change 
over the duration of a 
bloom

Cyanobacteria  |          Self Risk Assessment & CyanoHAB Program         |        NH Cyanobacteria 



New Resources Under Development

45

- Updated FAQs
- Videos 
- Factsheets

- Sampling 
- Program specifics 

- Permanents signage
- Self Risk Assessments

- Dashboard Page
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Thank you!

46

Thank you and Questions

Questions?

Report a bloom 

Healthy Swimming Map

NHDES Cyanobacteria Page

Kate Hastings
NHDES, Cyanobacteria HAB Program
kate.l.hastings@des.nh.gov
HAB@des.nh.gov

mailto:Kate.l.hastings@des.nh.gov
mailto:HAB@des.nh.gov
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