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HARMFUL ALGAL BLOOMS (HABS)
OCCURRENCES OF PHYTOPLANKTON (ALGAE) THAT CAUSE

NEGATIVE ECOSYSTEM (OR HUMAN) IMPACTS



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

THIS IS ESPECIALLY TRUE FOR FLORIDA WATERS
FLORIDA IS ONE OF THE MOST IMPACTED STATES IN THE US

REPORTED HAB OCCURRENCES

~1972 NOW



1. EUTROPHICATION (NUTRIENT POLLUTION)
MORE NUTRIENTS – MORE ALGAE BIOMASS

2. GLOBAL WARMING & CLIMATE CHANGE
WARMING- INCREASING HAB RANGES AND GROWTH RATES
CHANGING PRECIPITATION- DROUGHT/RUNOFF, EXTREME EVENTS

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

WHY ARE HAB EVENTS INCREASING?



IT IS FORECAST TO GET EVEN WORSE…



CURRENT HAB THREATS IN SOUTH FLORIDA

AUREOUMBRA (NON-TOXIC?)

PYRODINIUM (SAXITOXIN)

MICROCYSTIS (MICROCYSTIN)

KARENIA (BREVETOXIN)

CYANOBACTERIA/PICOPLANKTON
(NON-TOXIC?)

PSUEDONITZCHIA (DOMOIC ACID)

GAMBIERDISCUS (CIGUATERA)



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

THIS NEEDS MUCH MORE RESEARCH!

MANY DIFFERENT HAB TOXINS & EFFECTS



INDIAN RIVER LAGOON (IRL) 
ECOSYSTEM

~ 160 MILES LONG

~ 40% OF FL’S EAST COAST

45 CITIES AND 1.6 M PEOPLE

5700 KM2 WATERSHED

HIGH BIOLOGICAL DIVERSITY

ESTUARY OF NATIONAL SIGNIFICANCE

SPANS MULTIPLE CLIMATE ZONES

DECLARED IMPAIRED FROM NUTRIENTS

~ $8B ANNUAL ECONOMIC VALUE
Lake Okeechobee



Aureoumbra “brown tide” 
(hypoxia and anoxia, fish kills, 

seagrass loss)

Pyrodinium “red tide”
(saxitoxin – dangerous neurotoxin, 

Paralytic Poisoning)

cyanobacteria and other picoplankton
(“superbloom”, hypoxia and anoxia, fish 

kills, seagrass loss)

Microcystis “green tide”
(microcystins – dangerous hepatotoxins, 

liver  & neurological damage, hypoxia and 
anoxia, fish kills, seagrass loss)

RECENT AND ONGOING HABS
(AND EFFECTS) IN THE IRL

Psuedonitzchia
(domoic acid – dangerous neurotoxin, 

Amnesic Poisoning)

Karenia “red tide”
(brevetoxin - neurotoxin, Neurotoxic 

Poisoning, fish kills)

Lake Okeechobee



FL HABS: AN ECOLOGICAL & ECONOMIC CRISIS

A COMPLEX PROBLEM… HOW DO WE DEAL WITH IT?

LEVERAGE EXISTING ASSETS
LEVERAGE NEW TECHNOLOGIES
COLLABORATION, NOT DUPLICATION
INTEGRATE SCIENCE AND MANAGEMENT
STAKEHOLDER BUY-IN (PUBLIC/SCIENCE)
INCREASED SUPPORT (STATE/FEDERAL)



Healthy Environment & 
Population

FAU/HBOI & Partner 
Expertise 

Florida HAB Crisis

Population Health 
Impacts

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



RECRUITING PUBLIC STAKEHOLDERS

FLORIDA CENTER FOR COASTAL & HUMAN HEALTH

RECRUITING STRATEGIC RESEARCH PARTNERS



CONDUCTING CRITICAL RESEARCH

FLORIDA CENTER FOR COASTAL & HUMAN HEALTH

monitoring

toxin screening



INTEGRATING SCIENCE FOR BETTER 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
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THANKS!
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