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HARMFUL ALGAL BLoowmss (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
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THIS IS ESPECIALLY TRUE FOR FLORIDA WATERS
FLORIDA IS ONE OF THE MOST IMPACTED STATES IN THE US




VVHY ARE HAB EVENTS INCREAS

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...



T IS FORECAST TO GET EVEN WORSE...

U.S. Global Change
@ Research Program

Fourth National
Climate Assessment

Government Report On Climate Change Says Red Tide Will

Become More Common In Florida

Movember 23, 2018 at 4:30pm  Filed Under: Climate change, Florida, Government Report, Red Tide, Sea Life
Py .-t r
Impacts, Risks, and Adaptation in the United States
Report-in-Brief




CURRENT HAB THREATS IN SOUTH FLORIDA

AUREOUMBRA (NON-TOXIC?)

PYRODINIUM (SAXITOXIN)

PSUEDONITZCHIA (DOMOIC ACID)

MicrocysTis (MICROCYSTIN)

KARENIA (BREVETOXIN)

CYANOBACTERIA/PICOPLANKTON
(NON-TOXIC?)

GAMBIERDISCUS (CIGUATERA)




VIANY: DIEFERENT TYPES OF HARMEUL ALGAE




VIANY DIFEERENT HAB TOXIN

Toxic Microal gae WESTPAC/IOC/UNESCO <.

Ver.2.2 20(
ed. by Yasuwo Fukuyo (ufukuyo@mail.ecc.u-tokyq

Species Responsible for Paralytic Shellfish Poisoning

IMPACTS OF TOXIC ALGAE
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Ngurotoxic Shellfish Poisoning 4
i 3 RESPONSE TO TOXINS

et 0l CHRONIC IMPACTS:

Amnesic Shellfish Poisoning 7=

RESPONSE TO TOXIN ONLY REALIZED OVER
LONGER TIMES AND/OR EXPOSURE
THIS NEEDS MUCH MORE RESEARCH!

Gambierdiscus toxicus  Ostreopsis Ostreopsis  Coolia monotis Amphidinium  Amphidinium
lenticularis ovata Kklebsii carterae




w4 Ponce de Leon Inlet

Smyrna Beach

INDIAN RIVER LAGOON (IRL)
ECOSYSTEM

Cocoa Beach ~ 160 MILES LONG
~ 40% OF FL's EAST COAST

M Indian River Lagoon

Watershed 45 CITIES AND 1.6 M PEOPLE
County boundaries
L N Sebastian Inlet

5700 KM? WATERSHED
HIGH BIOLOGICAL DIVERSITY
ESTUARY OF NATIONAL SIGNIFICANCE
SPANS MULTIPLE CLIMATE ZONES
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RECENT AND ONGOING HABS
(AND EFFECTS) IN THE IRL

Aureoumnbra “brown tide” oS
(hypoxia and anoxia, fish kills, SR
seagrass loss)

Pyrodinium ‘fed tide”
(saxitoxin — dangerous neurotoxin, 3=
Paralytic Poisoning)

Psuedonitzchia
(domoic acid — dangerous neurotoxm
Amnesic Poisoning) '

cyanobacteria and other picoplankton
(“superbloom”, hypoxia and anoxna fish
kills, seagrass loss) s

Microcystis “green tide”
(microcystins — dangerous hepatotoxins,
liver & neurological damage, hypoxia a
anoxia, fish kills, seagrass loss)

Lake Okeechobee : Karenia ‘ted tide”
(brevetoxin - neurotoxin, Neurotoxic
Poisoning, fish kills) — O

20 milas




. AN ECOLOGICAL & ECONOMIC CRISIS

LEVERAGE EXISTING ASSETS

LEVERAGE NEW TECHNOLOGIES
COLLABORATION, NOT DUPLICATION

| INTEGRATE SCIENCE AND MANAGEMENT
STAKEHOLDER BUY-IN (PUBLIC/SCIENCE)
INCREASED SUPPORT (STATE/FEDERAL)

{
IRL Observation Systems
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-LORIDA CENTER FOR COASTAL & HUMAN HEALTH

RECRUITING PUBLIC STAKEHOLDERS

HAREOR BRANCH OCEANOGRAPHIC INSTITUTE
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FLORIDA CENTER FOR COASTAL & HUMAN HEALTH

CONDUCTING CRITICAL RESEARCH _ - _
Rich Chemical Fingerprints from the Southern

Estuary during the Microcystis bloom
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FAU Harbor Branch tests people for
levels of toxin released from blue-

green algae
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INTEGRATING SCIENCE FOR BETTER MANAGEMENT

new technologies
and methods real-time water
quality monitoring

classical observations
of blooms

\/

remote sensing
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new technologies Florida Center for Coastal new technologies

and methods & Human Health and methods
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risk assessment
stakeholders
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biological indicators policy — human health
ecosystem health
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HOT OFF THE PRESS: A

JOURNAL OF OPERATIONAL OCEANOGRAPHY e Tal}!lcr'r & Francis
https://doi.org/10.1080/1755876X.2019.1606879 aylor & Francis Graup

W) Check for updates

Integrated observing systems: An approach to studying harmful algal blooms in
south Florida

Adam M. Schaefer =/, M. Dennis Hanisak ', Malcolm McFarland and James M. Sullivan

Harbor Branch Oceanographic Institute, Florida Atlantic University, Fort Pierce, FL, USA
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THANKS!
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