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What is AOOS?

1 of 11 regional programs of 
NOAA’s Integrated Ocean 
Observing System 

Mission: 

● Fill gaps in monitoring
● Facilitate partnerships
● Serve data



Overview of AOOS Approaches

• Sustained observations and assets

• Moorings, gliders, high frequency radar 
(HFR), ship surveys

• Fund/test new and innovative tech

• Coastal hazards assets, Sofar wave buoys

• Work with stakeholders to collect, use
and show data in a meaningful way

• Data portal, incident response tools

• Collaborations and partnerships

• Collaborative networks, leveraging funding



AOOS Collaboration Networks



Algal Blooms +   Harmful Effects = HABs

K. Holtermann



HAB Species in Alaska

Alexandrium sp.
- Dinoflagellate algae
- Produces 20+ 
saxitoxins
- Leads to Paralytic 
Shellfish Poisoning (PSP)
- Responsible 5 human 
deaths since 1993 in AK

Dinophysis sp.
- Dinoflagellate algae
- Produces okadaic acid
- Leads to Diarrhetic 
Shellfish Poisoning (DSP)
- Occasionally in AK, but 
no reports of DSP yet

Pseudo-nitzschia spp.
- Diatom
- Produces domoic acid
- Leads to Amnesic 
Shellfish Poisoning (ASP)
- Big impacts on wildlife, 
humans and fisheries in 
BC, WA, OR, CA

Cyanobacteria
- “Blue-green algae"
- Brackish and freshwater
- Some produce suite of 
cyanotoxins (hepatotoxins)
- Can also leads to anoxic 
conditions
- Drinking water threat

K. Holtermann

K. Holtermann

K. Holtermann
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From HABs 
to Humans

• HAB toxins can take 
several routes to 
humans

• Impact food safety

• Could impact the 
health of the animals

• Food security issue! 

Graphic adapted by IARC from 

Anderson et al., 2022



Impacts to Wildlife, Subsistence and Commercial resources

• Toxins found in inverts, 
marine fish, seabirds, and 
marine mammals

• Still need much more 
testing of food components

• Food web impacts are not 
well known, but being 
researched

Lefebvre et al. 2016



Threat to Human Health - PSP

Arnich and Thebautl (2018) Dose-response modeling of PSP in humans

IMPORTANT TAKE-HOME POINTS

• Symptoms within minutes to hours.

• Cooking does not remove toxins.

• No antitoxin, supportive care only.

• SEEK IMMEDIATE MEDICAL CARE!

When humans consume food with 
PSP toxin levels above 80µg / 
100g of food tissue



Blue mussels: 11,200 µg/100g
Snail: 287 µg/100g

PSP Fatality, 2020



Public Health Response

State statutes require health care 
providers and labs to report specific 
diseases and conditions

In Alaska, DoH will respond and investigate

About 200 cases and 5 deaths confirmed 
in Alaska since 1993



Commercial Shellfish

• ADEC closely regulates commercial sector

• testing of product, closing of areas over limits

• saxitoxin levels need to be below 80 µg/100g

• No reported human cases from commercial 
product in Alaska

• BUT there is no state monitoring/regulation 
of subsistence or recreational harvests!

OceansAlaska floating hatchery

Log floats for oyster cultures



Minimizing Risks to Food Safety/Security

Needs 3 approaches used simultaneously

I. Monitoring of algae

• What organisms are in the water?
• Simple, great for understanding bloom dynamics
• Cannot determine safety of food items

II. Toxin testing

• Sample different organisms (food items and 
other species in ecosystem)

• Requires labs and advanced techniques (PSP)
• Can aid in food safety decision if results are rapid
• Also helpful in HAB research

III. Communication/Outreach

I. Very important to increase awareness 
II. Can limit impacts of toxins by modifying behavior



Alexandrium bloom in Northern Bering Sea (2022)

• Regional response/communication network was 
created through a lot of work and collaboration

• Arctic surf clam sent for testing rather than consumed

Map from Robert Pickart, WHOI

450 ug/100g



Underwater Storm

George Karbus

An Underwater Storm



Alexandrium Life Cycle

Anderson et al., 2005

• Dormant cysts in the sediment can germinate 
with the right conditions

• Free floating vegetative cells can divide quickly 
leading to exponential growth ➔ HAB

Anderson et al., 2021



Building Up to a Harmful Algal Bloom

• Env. Conditions

• HAB Species

• HAB Toxicity

• Toxin Uptake

• Food Web Impacts

Griffith and Gobler, (2020)



Anderson et al., 2021

Importance of Water Temperature

Fachon et al., 2024



Ocean Warming Impacts on HABs

⮚More 

conducive to 

germination 
and blooms

⮚Longer ice-free 
periods



Ocean Warming Impacts on HABs

• Increased water temp ➔ less sea ice ➔ increased probability of blooms

• As with storms, HABs will likely get worse with climate change…



Other Potential Factors for 
HAB Formation

• We are still researching what other 
factors contribute to the formation 
of HABs in Alaska

• SST, salinity, wind, freshwater likely 
play a role

• More complicated biotic factors 
like presence of other plankton?

Harley et al., 2020



When the Storm Hits the Coast

• HABs can form anywhere in the ocean

• Currents can bring them close to 
shore, where impacts are felt by 
communities and the ecosystem

• We need both better understanding of 
the dynamics, and more monitoring 
for signs of HABs to mitigate impacts

Lefebvre et al., 2025



The Alaska Harmful Algal 
Bloom Network

Grace Ellwanger, KANA



…and more!

•AHAB Network formed in 2017

•Platform to communicate and 
support HAB monitoring, 
research and outreach across 
Alaska

•Strength of the network comes 
from our members who 
contribute to a shared goal

Alaska Harmful Algal Bloom Network



Network Members and HAB Monitors
Sitka Tribe of Alaska/SEATOR

KBNERR

Knik Tribe

Alutiiq Pride Marine Institute

Kodiak Area Native Association

Alaska Sea Grant

Qawalangin Tribe of Unalaska

Aleut Community of St Paul

Norton Sound Health Corporation

Native Village of Kotzebue

North Slope Borough

USGS Alaska Science Center

NCCOS

Alaska Veterinary Pathology Services

Woods Hole Oceanographic Institute

Alaska Dept of Health and Social Services

Alaska Dept of Environmental Conservation

Alaska Dept of Fish and Game

NOAA WARRN-West Lab

Alaska Fisheries Science Center

North Pacific Research Board

US Arctic Research Commission

US Fish and Wildlife Service

US Forest Service

Agency for Toxic Substances and Disease 
Registry

Alaska Pacific University

Columbia University

University of Alaska Fairbanks

University of Alaska Anchorage

Aleutian Pribilof Islands Association

Chugach Regional Resources Commission

Seldovia Village Tribe

Native Village of Port Graham

Sun’aq Tribe of Kodiak

Community members of Utqiagvik

Alaska Conservation Foundation

Applied Research in Environmental Sciences

Center for Alaskan Coastal Studies

Coastal Observation and Seabird Survey 
Team

Prince William Sound Stewardship 
Foundation

Axiom Data Science



Work by AHAB members

Van Hemert et al., 

2021

Data from Steve 

Kibler



Imaging FlowCytoBot (IFCB)

• Continuous phytoplankton sampling

• Just needs power and seawater access 

• Sample ~5ml every 20 minutes

• Can be deployed on vessels or on shore



Toxin work by AHAB Members

NCCOS (Charleston/Beaufort)
WARRN-West (Seattle)

FDA-approved lab for food safety

Active toxin-testing labs

Labs being considered/developed 

Other potential labs

Commonly tested species



https://uaf-accap.org/projects/extreme_events_library/harmful-algal-blooms/
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Thank you
AHAB Network Members

Community Monitors

Thomas Farrugia

AHAB Network Coordinator – www.ahab.aoos.org  

farrugia@aoos.org

907-531-2481

http://www.ahab.aoos.org/
mailto:farrugia@aoos.org


Emergency Response Needed

1. Communication on HABs to increase awareness of dangers, symptoms and correct 
course of action (immediate medical care to assist respiration)

2. If a bloom of Alexandrium is detected:

1. Communication to nearby communities

2. Alert the medical providers and first responders to be on the lookout for symptoms

3. Increase testing of food items and/or suspension of harvesting

3. If high toxins are detected or a PSP case is reported:

1. Investigation of PSP case (DoH Epi)

2. Communication to people in the area

3. Immediate increase of toxin testing in the area

4. Suspension of harvesting in the area
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