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What do you mean by “harmful”?





• Develops monitoring technology
• Validates methods (human & autonomous)
• Validates measurements
• Serves as reference laboratory
• Trains managers and volunteers

HAB 
Monitoring & 

Reference 
Branch

HAB Forecast 
Branch

Internal HAB Portfolo
• Conducts applied research needed to inform 

ecological forecasts 
• Advances satellite methods for detecting HABs
• Develops and delivers ecological forecasts
• Helps stakeholders mitigate HAB impacts
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Tod Leighfield from the HAB monitoring & reference will discuss toxin detection.



Harmful Algal Bloom Monitoring and Reference

Branch Chief: John Ramsdell
➢ Sensor Development  - Greg Doucette

○ Environmental Sample Processor (ESP) toxin detection & Hand-
held sensor development

➢ Phytoplankton Monitoring Network - Steve Morton
○ Taxonomy of Harmful Phytoplankton; Monitoring and early 

warning of marine and freshwater HABs
➢ Analytical methods and reference materials - Maggie Broadwater

○ National Response to HAB events / Development of new 
analytical methods

➢ Validation and Technology Transfer of Toxin Detection Methods - Tod   
Leighfield

○ Validation of toxin methods / Transfer of detection methods and 
laboratory development

➢ Mitigation and Control of Harmful Algae - Peter Moeller
○ Ozone Nanobubbles to control HABs and mitigate their effects



“To educate the public on                                       
harmful algal blooms (HABs) 

while expanding the 
knowledge of phytoplankton 
that exist in coastal waters.”

PMN Mission ~

Phytoplankton Monitoring Network 

Phytoplankton!?

What do you
know about



PMN Development Timeline



Volunteer Equipment
• Refractometer
• 20 um mesh plankton net
• Thermometer
• 5 gridded slides
• Cover slips
• 250 mL bottles
• 1L bottles
• 15mL of Lugol’s solution for 

preservation

*Region specific volunteer manual

*The PMN Manual has data sheets, 
phytoplankton ID sheets, and HAB information 
specific to your local coastal waters.

Photo credit: Elizabeth Zerai

Volunteers are loaned all sampling equipment



EPA-NOAA Partnership

• Expand PMN to 
freshwater ecosystems

• Looking for 5 species of 
potentially toxin 
producing 
Cyanobacteria



When a Bloom is reported



School Groups
College Groups
Aquariums
Civic Groups
Homeowners Association
Coast Guard Auxiliary
Master Naturalists
State Agencies



Training

• Usually done remotely
• Background of algae 
• What puts the H in HAB?
• Sampling protocols
• How to ID Target species



Use of Technology
Rigour: combination of staff experience & use of tools delivers quality results: 

Interfacing users with technology



Yes, we have an app for that!
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Train citizen scientists to:
• Collect samples on weekly or bi-

weekly basis
• Identify potential harmful algal 

species

NOAA scientists can then:
• analyze water samples for HAB 

toxins
• Together can identify temporal 

and geographic HAB trends

PHYTOPLANKTON MONITORING NETWORK
NATIONAL CENTERS FOR COASTAL OCEAN SCIENCE

Science Serving Coastal Communities



Data Flow

Web based tool 
linked with Google 

forms (NCCOS)

Data Input

NCEI

Database

Search Conditions 
(NCCOS)

NCEI (Geoportal)

Public Interface

Data.gov

Smartphone Data 
Interface



Case Studies

• Pseudo-nitzshia in 
Southeast
– Diatom that produces 

the toxin, Domoic acid

• Alexandrium in Alaska
– Dinoflagellate that 

produces the toxin, 
Saxitoxin



Pseudo-nitzschia in the Southeast—The First 
Flight High School Phytofinders

• Prior to 2006, no 
confirmed toxin blooms 
of Pseudo-nitzschia
from the SE USA were 
known

• November 2006, first 
bloom was observed











Kogia Mortality events





Phytoplankton Monitoring Network
Identifies First Recorded Bloom of a Toxic Pseudo-nitzschia 

species in North Carolina Waters

Provides Window to                        
Research & Response

First time Identification of Domoic Acid in 
Marine Mammals in Southeastern U.S Waters

PHYTOPLANKTON
MONITORING NETWORK

NATIONAL CENTERS FOR COASTAL OCEAN SCIENCE
Science Serving Coastal Communities
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Our volunteers make a difference! In 2007, one of our volunteer groups from First flight HS in NC were the first to discover a bloom of toxin producing Pseudonitzschia in an area where it hadn’t really been seen before and ultimately led to the Marine Biotoxins Program testing stranded marine mammals for the presence of domoic acid. 




Case Studies

• Pseudo-nitzshia in 
Southeast
– Diatom that produces 

the toxin, Domoic acid

• Alexandrium in Alaska
– Dinoflagellate that 

produces the toxin, 
Saxitoxin



Alexandrium in Alaska—Southeast Alaska Tribal 
Ocean Research 

• Subsistence user groups 
play toxin roulette when 
harvesting bivalves in 
Alaska.

• Coastal Alaskan Native 
populations are 12 times 
more likely to be affected by 
PSP than the Caucasian 
community because of the 
greater use of subsistence 
foods. 



Partnership overview

• Arose from a common concern about 
subsistence resources

• e.g. Butter clam (Saxidomus gigantea)

• No assistance from AK state agencies
• Sitka Tribe (STA) reached out to other SE tribes
• Created SEATOR in Sept 2013
• Build tribal capacity for monitoring toxic algal 

blooms





Southeast Tribal Partners



What Does Monitoring Look Like?



STA Toxin Analysis Lab

• Conduct regulatory sampling 
for SEATT partners
– STX by RBA
– DA by ELISA

• Ability for Tribes to establish 
their own subsistence 
shellfish management plans 
based on sampling data

• Possibility to incorporate 
other needs that Tribes may 
have (e.g. ocean acidification)



Data Accessibility 



Communication



Outcomes:  Enable tribal communities to harvest traditional shellfish 
sources safely and mitigate the treat of harmful algal blooms through 
phytoplankton sampling coupled with toxin detection.   

During summer 2017, lethal PSP toxin concentrations 
were observed.  Alerts posted to the tribal 
communities participating in the SEATOR program 
contributed to lack of deaths or illness.  In the first 18 
months of operation, greater than 100 positive 
samples have been identified.



How you can get involved

Steve Morton, Ph.D.
NOAA/NOS/NCCOS
331 Fort Johnson Road
Charleston, SC 29412

Steve.Morton@noaa.gov

https://coastalscience.noaa.gov/research/stressor-impacts-mitigation/pmn/

mailto:Steve.Morton@noaa.gov


Special Thanks
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