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WHAT ARE HARMFUL ALGAL BLOOMS OR HABS? 
 

OCCURRENCES OF PHYTOPLANKTON THAT CAUSE NEGATIVE ECOSYSTEM 
(OR HUMAN) IMPACTS 



WHAT ARE PHYTOPLANKTON? 
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MICROSCOPIC PLANTS, COMMONLY CALLED ALGAE  
MANY SPECIALIZED ADAPTATIONS 



HOW DO PHYTOPLANKTON & HABS GROW? 

HARMFUL PHYTOPLANKTON (LIKE ALL PLANTS) TYPICALLY 
NEED THREE MAIN CONDITIONS TO BLOOM (GROW): 
 
 

OPTIMAL LIGHT 
 HIGHER LIGHT PROMOTES FASTER GROWTH 

OPTIMAL TEMPERATURE 
 WARMER TEMPERATURES PROMOTE FASTER GROWTH 

OPTIMAL NUTRIENTS 
 MORE NUTRIENTS = MORE BIOMASS 

 



HOW ARE ALGAL BLOOMS HARMFUL? 
 
 

TOXINS   (SAXITOXIN, MICROCYSTINS, BREVETOXIN, DOMOIC ACID…) 
HIGH BIOMASS   (HYPOXIA/ANOXIA, SHADING) 
MECHANICAL DAMAGE   (MUCOUS, SURFACTANTS, SERRATIONS)  
ECONOMICS   (TOURISM, RECREATION, PROPERTY VALUES, FISHERIES…) 



FL HABS: AN ECOLOGICAL & ECONOMIC CRISIS 
 

THESE ARE NOT THE HEADLINES WE WANT TO SEE, BUT THIS PROBLEM 
IS NOT GOING AWAY ANY TIME SOON… 



WORLDWIDE, HABS ARE INCREASING NOT ONLY IN GEOGRAPHICAL 
LOCATIONS, BUT ALSO IN TYPE, FREQUENCY, DURATION AND SEVERITY 

FLORIDA IS ONE OF THE MOST IMPACTED STATES IN THE US 

REPORTED HAB OCCURRENCES 

~1972 NOW 



 

1. EUTROPHICATION (NUTRIENT POLLUTION) 
 
2. GLOBAL WARMING & CLIMATE CHANGE  
  WARMING- INCREASING RANGES AND GROWTH RATES 
  CHANGING PRECIPITATION - INCREASED STORMS, RAIN & RUNOFF, DROUGHT 

 
3. HUMAN ECOSYSTEM MODIFICATIONS 
 LAND USE PRACTICES, WATER MANAGEMENT, INCREASED RUNOFF, DREDGING, 
 TRANSPORT OF SPECIES, FOOD CHAIN EFFECTS… 

WHY ARE HAB EVENTS INCREASING? 



IT IS FORECAST TO GET EVEN WORSE… 



MANY DIFFERENT TYPES OF HARMFUL ALGAE 



 

ACUTE IMPACTS: 
IMMEDIATE AND TYPICALLY SEVERE 
RESPONSE TO TOXINS 

 

CHRONIC IMPACTS: 
RESPONSE TO TOXIN ONLY REALIZED OVER 
LONGER TIMES AND/OR EXPOSURE 

MANY DIFFERENT HAB TOXINS & EFFECTS 



CURRENT HAB THREATS IN SOUTH FLORIDA 

AUREOUMBRA (NON-TOXIC?) 

PYRODINIUM (SAXITOXIN) 

MICROCYSTIS (MICROCYSTIN) 

KARENIA (BREVETOXIN) 

CYANOBACTERIA/PICOPLANKTON 
 (NON-TOXIC?) 

PSUEDONITZCHIA (DOMOIC ACID) 

GAMBIERDISCUS (CIGUATERA) 



MICROCYSTIS (BLUE-GREEN ALGAE) HABS ARE TRANSPORTED TO THE EAST AND 
WEST COASTS OF FLORIDA FROM LAKE OKEECHOBEE DISCHARGES  

C-44 

ST. LUCIE ESTUARY & INDIAN RIVER LAGOON 
(MARTIN COUNTY) 

MICROCYSTIS (BLUE-GREEN ALGAE) PRODUCE THE DANGEROUS 
HEPATOTOXIN MICROCYSTIN WHICH CAN CAUSE LIVER FAILURE IN 
HUMANS AND ANIMALS. 



THESE WARNINGS DO NOT ONLY APPLY TO HUMANS… 



AND IT IS NOT JUST FLORIDA… 

OR LAKE OKEECHOBEE… 



NOT ONLY ARE BLUE-GREEN ALGAE HABS CAUSING ECONOMIC AND 
ENVIRONMENTAL DAMAGE, IT APPEARS THAT THERE COULD BE A DIRECT 
HUMAN COST: 



WHAT IS THE STATE DOING? 



WHAT IS THE STATE DOING? 

https://floridadep.gov/Blue-GreenAlgaeTaskForce 

MISSION: TO GUIDE AND EXPEDITE IMPROVEMENTS IN FDEP’S 
REGULATORY AND POLICY STRUCTURE TO IMPROVE FLORIDA’S DEGRADED 
WATERBODIES (WATER QUALITY STANDARDS, NUTRIENT REDUCTION, 
REMEDIATION, RESTORATION, PUBLIC HEALTH, NEW TECHNOLOGY, ETC.) 
 

 
ESTABLISHED BY EXECUTIVE ORDER 19-12 
REGULAR PUBLIC MEETINGS (SUNSHINE LAW) 
FIRST TASK FORCE RECOMMENDATIONS TO FDEP IN SEPTEMBER 
 

https://floridadep.gov/Blue-GreenAlgaeTaskForce
https://floridadep.gov/Blue-GreenAlgaeTaskForce
https://floridadep.gov/Blue-GreenAlgaeTaskForce


WHAT IS THE STATE DOING? 



Healthy Environment & 
Population 

FAU/HBOI & Partner 
Expertise  

Florida HAB Crisis 

Population Health 
Impacts 

WHAT IS HBOI DOING? 

FLORIDA CENTER FOR COASTAL & HUMAN HEALTH 
Est. August 2018 at FAU Harbor Branch  



RECRUITING STAKEHOLDERS & STRATEGIC PARTNERS 

CONDUCTING CRITICAL RESEARCH 

FLORIDA CENTER FOR COASTAL & HUMAN HEALTH 

HAB & toxin screening 

remote sensing 



SCIENCE BASED POLICY & MANAGEMENT 

Florida Center for Coastal 

& Human Health  

classical observations 

 of blooms 

remote sensing 

biological indicators human health 

ecosystem health 

real-time water  

quality monitoring 

modeling/prediction 

risk assessment 

stakeholders 

policy 

new technologies 

 and methods 

new technologies 

 and methods 

new technologies 

 and methods 



THANKS! 
 

QUESTIONS? 
 

 


