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Ecology and Oceanography of Harmful Algal Blooms 
 
An integrated assessment of environmental drivers of Aureoumbra 
lagunensis blooms to develop predictive capabilities and inform 
management practices 
Institutions: Texas A&M University-Corpus Christi, North Carolina State University 
Project Period: July 2026-June 2029 
Location: Texas 
First Year Funding: $621,392 
Total Anticipated Funding: $1,478,478 
Award Summary: Harmful brown tide blooms, caused by the organism Aureoumbra 
lagunensis, negatively affect vital coastal ecosystems in Texas and Florida. These 
blooms thrive in warmer, saltier, and nutrient-enriched waters, causing significant 
ecological damage by reducing light needed for seagrass growth and harming 
populations of fishes and invertebrates. Because critical gaps remain in our 
understanding of what triggers and sustains these blooms, managers currently struggle 
to develop effective solutions. This project will investigate the key factors driving the 
formation, maintenance, and dissipation of the persistent Texas brown tides that plague 
the Baffin Bay-Laguna Madre complex. This estuarine complex forms the “jewel of the 
Texas coast” with the highest landings of recreational and commercially important 
fisheries species in Texas. The team will conduct regular field sampling and 
experiments, generating data to build predictive models that forecast how future 
changes in temperature and water flow might increase bloom risks across Texas coastal 
estuaries. This research will directly benefit coastal resource managers and 
stakeholders by providing the tools and information necessary to mitigate bloom 
impacts. The project outcomes include tangible local water quality improvements and a 
model that will help communities better anticipate and manage environmental risks 
associated with changing coastal conditions, supporting more resilient and sustainable 
coastal ecosystems. 

 



 

What are the drivers and selection mechanisms for recurring and 
prolonged harmful algal blooms in subtropical estuaries? 
Institutions: Florida Atlantic University, University of Georgia, University of South 
Florida  
Project Period: July 2026-June 2029 
Location: Florida and Georgia  
First Year Funding: $932,836 
Total Anticipated Funding: $1,326,007 
Award Summary: Florida’s Northern Indian River Lagoon suffers from frequent and 
persistent harmful algal blooms that degrade water quality and have severe ecological, 
economic, and public health impacts. In Georgia’s Skidaway River Estuary, these 
blooms occur less frequently, remain short-lived, and have fewer impacts. This project 
will compare these distinct environments to uncover the fundamental environmental and 
biological mechanisms that drive harmful blooms. The research team will integrate field 
observations, laboratory experiments, and computer modeling to better understand the 
dynamics of these algal blooms. Field activities will track environmental conditions and 
bloom characteristics, while laboratory studies will examine how specific algae species 
grow and react to nutrient changes and environmental stress. The team will further 
develop an existing model to predict blooms and guide active management strategies in 
these Florida and Georgia estuaries. The Indian River Lagoon is an “Estuary of National 
Significance” and a multibillion-dollar economic engine for Florida. This project will 
deliver direct benefits to regional management bodies responsible for mitigating harmful 
algal blooms. This work will enable evidence-based management decisions that 
improve the health of the Northern Indian River Lagoon, provide a model framework to  
evaluate the efficacy of proposed management changes, and support predictions or 
early warnings of harmful algal blooms in subtropical estuaries in the Southeast United 
States.  
 
Identifying and characterizing “seed populations” of Karenia brevis 
on the West Florida shelf  
Institutions: Mote Marine Laboratory, Woods Hole Oceanographic Institute, University 
of South Florida, University of Maryland 
Project Period: June 2026-May 2029 
Location: Florida 
First Year Funding: $908,727 
Total Anticipated Funding: $1,365,641 
Award Summary: Blooms of Karenia brevis, the algae that causes Florida’s recurrent 
red tide, begin far offshore and move towards nutrient-rich coastal waters. However, 
there is still a lot we don’t understand about how these blooms actually start. A big 
mystery is whether there are "seed populations” offshore, where these are located, and 



 

what triggers them to start growing. Researchers also don’t know how these seed 
populations are replenished to cause future blooms. This lack of knowledge hinders our 
ability to predict where and when blooms may occur. This award will use recent 
technological innovations to identify and target the source of Karenia brevis seed 
populations on the West Florida Shelf that contribute to these harmful algal blooms. The 
project team will develop molecular tools for early detection of Florida red tide and 
advance existing models to better predict where blooms originate.This work will allow 
for earlier bloom detection and tracking, improving the accuracy and lead time of 
forecasts that help communities prepare for impacts, such as  contaminated seafood 
and respiratory irritation from aerosolized toxins.  
 
Molecular Forecasting of Toxic Pseudo-nitzschia Harmful Algal 
Blooms in the Central and Southern California Current System 
Institutions: University of California San Diego, Monterey Bay Aquarium Research 
Institute, Stanford University  
Project Period: June 2026-May 2029 
Location: California  
First Year Funding: $1,867,527 
Total Anticipated Funding: $4,726,673 
Award Summary: In recent years, toxic Pseudo-nitzschia blooms have occurred with 
increased frequency and duration along the California coast. These blooms produce a 
potent neurotoxin, domoic acid, that annually plagues the U.S. west coast seafood 
industry and sickens wildlife including birds and marine mammals. There is an urgent 
need to improve region-wide domoic acid toxin risk management to safeguard public 
health, promote viable and sustainable fisheries, and protect living marine resources. 
Forecasting of toxic blooms will minimize unnecessary closures and enable early 
harvests before toxins contaminate seafood products. The project will increase our 
understanding of the oceanographic, physiological, and genetic factors and 
mechanisms that regulate and promote domoic acid biosynthesis and test hypotheses 
and predictions that hold the key to essential discoveries for responding to and 
mitigating domoic acid events in the southern and central California Current System. 
The project’s innovative research products will inform coastal management and seafood 
safety decisions in the U.S. west coast and other U.S. regions impacted by toxic 
Pseudo-nitzschia blooms.  
 
 
 
 
 
 



 

Social, Cultural, and Economic Assessment of Harmful Algal Blooms 
 
Adaptive Responses and Vulnerability to Chronic Disruptions from 
Harmful Algal Blooms in West Coast Fisheries 
Institutions: University of Washington, Oregon State University, Northwest Fisheries 
Science Center, University of California Santa Barbara 
Project Period: June 2026-May 2029 
Location: Pacific Northwest, California  
First Year Funding: $395,802 
Total Anticipated Funding: $1,161,430​
Award Summary: Many commercial and recreational U.S. fisheries have been hit hard 
by harmful algal bloom (HAB) events, which are projected to increase the frequency, 
intensity, and spatial extent of some types of HABs in the future. Facing increasing 
threat of prolonged Pseudo-nitzschia blooms events along the West Coast, commercial 
and recreational harvesters may choose to mitigate impacts (e.g., revenue, welfare, and 
food losses)  through a variety of adaptive responses. Adaptive responses to mitigate 
impacts include decisions to participate in alternative fisheries, reallocating effort to 
different locations, or pursuing non-fishing options and will depend on harvester’s 
adaptive capacity. Understanding adaptive capacity and adaptive responses is critical to 
predicting and mitigating economic and social impacts of HABs, both for harvesters and 
coastal communities.This award will quantify the long- and short-term adaptive 
responses to HABs by commercial and recreational fisheries; assessing the evolution of 
adaptive responses over time; and assessing the relationship between pre-existing 
community susceptibility, adaptive capacity, and adaptation impacts. Results will provide 
data that can be used by managers to inform the management of two economically 
important West Coast fisheries (Dungeness crab and razor clam). Learn more 
 
 
Estimating the Economic Cost of Harmful Algal Blooms in Three 
Locations 
Institutions: University of Wisconsin-Madison, Yale University, Cornell  
Project Period: July 2026-June 2029 
Location: Florida, New York, Great Lakes  
First Year Funding: $404,597  
Total Anticipated Funding: $1,211,634 
 
Award Summary: Harmful algal blooms (HABs) in coastal areas generate 
socioeconomic costs impacting recreation behavior, property markets, the tourism 
sector, human health risks and outcomes, and the overall quality of life. While HABs 

https://coastalscience.noaa.gov/project/adaptive-responses-and-vulnerability-to-chronic-disruptions-from-harmful-algal-blooms-in-u-s-west-coast-fisheries/


 

commonly occur in marine, estuarine and Great Lakes coastal areas, different species 
of algae are of concern in different regions, costs occur at multiple temporal and spatial 
scales, and the distributional consequences of HABs are likely to vary with location and 
the type of cost. This award will examine the costs of HABs at three diverse study sites 
to understand the benefits and costs of changes in the frequency, extent, and duration 
of HABs in representative marine, estuarine, and Great Lakes contexts; assess which 
costs can be mitigated through adaption possibilities enabled by monitoring and 
forecasting; characterize the distribution of costs and the benefits of HAB mitigation 
efforts; and develop benefit-cost analysis capabilities for assessing HAB reduction 
policies. The study sites include two estuarine/marine sites (the west coast of Florida, 
centered on Tampa Bay, and the Long Island region) and a Great Lakes site (the Green 
Bay system).Results will provide data that can be used by managers to design 
monitoring and warning systems to minimize recreational and health impacts and inform 
future harmful algal bloom prevention, control, and mitigations strategies. Learn more 
 
 
Socio-Cultural Impacts of Harmful Algal Blooms on the West Coast 
Institutions: Oregon State University, California State University Channel Islands, 
University of Vermont 
Project Period: July 2026-June 2029 
Location: California, Washington  
First Year Funding: $406,801 
Total Anticipated Funding: $1,073,297 
 
Award Summary: Harmful algal blooms (HAB) events are increasing along the West 
Coast of the United States, and both forecasting and management options are seeking 
to mitigate impacts to human and wildlife communities. While some research has 
explored the economic impacts of these events on certain fisheries, there has been 
limited research on the non-monetary social and cultural impacts experienced through 
losing opportunities for consumption, losing opportunities for nonconsumptive activities, 
and witnessing distressing impacts on wildlife. This award will identify the non-monetary 
impacts (i.e., social and cultural impacts) of HAB events on the West Coast across 
different stakeholder communities. It will geographically focus on shorelines in Southern 
California and the Puget Sound, Washington, employing five research methods: 1) 
analysis of existing social and HAB datasets; 2) public beach intersect surveys; 3) 
shoreline resident surveys and interviews; 4) focus groups; and 5) social media 
scraping. In addition to summarizing the social and cultural impacts across diverse 
people, the project will also provide a toolkit of data collection protocols that can be 
modified and implemented in other regions. Learn more 

https://coastalscience.noaa.gov/project/estimating-the-economic-costs-of-harmful-algal-blooms-for-three-u-s-locations/
https://coastalscience.noaa.gov/project/sociocultural-impacts-of-harmful-algal-blooms-on-the-west-coast/

