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WHAT ARE HARMFUL ALGAL BLooMs OR HABS?
(OCCURRENCES OF PHYTOPLANKTON THAT CAUSE NEGATIVE ECOSYSTEM

(OR HUMAN) IMPACTS
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WHAT ARE PHYTOPLANKTON'?

MICROSCOPIC PLANTS, COMMONLY CALLED ALGAE
MANY SPECIALIZED ADAPTATIONS
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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/ANGXIA, SHADING)
MECHANICAL DAMAGE (MUCQUS, SURFACTANTS, SERRATIONS)

JNOIVIIC (TQU ISM, RECREATION, PROPERTY VALUES, FISHERIES...)




FL HABS: AN ECOLOGICAL & ECONOMIC CRISIS
WE WANT; TO SEE, BUT THIS PROBLEM

IHESE ARE NOT THE HEADLINES
S NOIFGOING AWAY ANY THIVIE SOON...

Florida Tourism Not Seeing Green as Toxic

Algae chOkeS BUSiness FLORIDA TREND REAL ESTATE
Water releases, algae threatening home

values

A toxic algae bloom in Florida is
slaughtering marine life by the masses

Supercharged by Pollution, Florida's Toxic Algae Crisis
Continues Unabated

By Julie Dermansky - Thursday, August 16, 2018 - 15:57

Florida's algae crisis: How is it affecting tourism and
other businesses?

Are the toxic algae blooms along Florida's coasts making
people sick?

'. USATODAY NETWORK Amy Bennett Williams, Fort Myers News-Press



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

@ Neurotoxic Shellfish Poisoning ¥ Cyanobacteria

i @ Priesteria complex r .
@ Paralytic Shellfish Poisoning X
[ Fish kills & Macroalgae

H Cigu ) A Brown tide

A Amnesiac Shellfish Poisoning Vi
@ Neurotoxic Shellfish Poisoning

@ paralytic Shellfish Poisoning

0 ciguatera

5 Fish, bird, mammal, & submergec

FLORIDA IS ONE OF THE MOST IMPACTED STATES IN THE US
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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...



T IS FORECAST TO GET EVEN WORSE...

BN U.S. Global Change
'\@ Research Program

Fourth National
Climate Assessment

Government Report On Climate Change Says Red Tide Will
Become More Common In Florida

wember 23, 2018 at4:50 pm  Filed Under: Climate change, Florida, Government Report, Red Tide, Sea Life

Toxic Algae May Thrive as Climate and Oceans
Warm, Study Says

Volume I

Impacts, Risks, and Adaptation in the United States
Report-in-Brief




VIANY DIFFERENT TYPES OF HARMFEUL ALGAE
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Toxic Microalgae
ed. by Yasuwo Fukuyo (ufukuyo@mail.ecc.u-tokyd

Specles Responsible for Paralytlc Shellfish Poisoning

Pyrodinium bahamense
Is VAL compressum
)
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cContamanated Algae Diooms emit Eating conmammanated ReCraptions

IMPACTS OF TOXIG ALGAE
N
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Srinking water can noxious fumes fish or seafood can ePosuUre can

make peopie angd
widiife sick

Dinophysis
Species Responsible for A caudata

Neurotoxic Shellfish Poisoning

Gymnodinium breve

Species Responsible for == -
Amnesic Shellfish Poisoning s
Pseudonitzschia spp.

Specnes Responsible for and implicated in Ci Ciguatera Fish Poisoning

te Do

Gambierdiscus toxicus ~ Ostreopsis Ostreopsis ~ Coolia monotis Amphidinium  Amphidinium Prorocentrum
lenticularis ovata klebsii carterae lima

Cause INess make ¢ 0’0 o ancd

Dets SCh

ACUTE IMPACTS:
IMMEDIATE AND  TYPICALLY
RESPONSE TO TOXINS

SEVERE

CHRONIC IMPACTS:

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




CURRENT HADB THREATS IN SOUTH FLORIDA

AUREOUMBRA (NON-TOXIC?)

PYRODINIUM (SAXITOXIN)

PSUEDONITZCHIA (DOMOIC ACID)

MICROCYSTIS (MICROCYSTIN)

KARENIA (BREVETOXIN)

CYANOBACTERIA/PICOPLANKTON
(NON-TOXIC?)

GAMBIERDISCUS (CIGUATERA)




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

! ST. LUCIE ESTUARY & INDIAN RIVE
(MARTIN COUNTY)

QGOON

e

¥

" BLUE-GREEN ALGAE &

‘5,;' {l AVOID CONTACT WITH THE WATER §&

= —t

HEALTH

Martin County

MICROCYSTIS (BLUE-GREEN ALGAE) PRODUCE THE DANGEROUS - BUGUNTNIZ BTl Mo ARl

.martincountyhealth.co

HEPATOTOXIN MICROCYSTIN WHICH CAN CAUSE LIVER FAILURE IN -~~~ = e
HUMANS AND ANIMALS. e T i , TEA




THESE WARNINGS DO NOT ONLY APPLY TO HUMANS...
| A ADVISORY

BLUE-GREEN ALGAE

AVOID CONTACT WITH THE WATE!!
- .

Toxic algae suspected in acute liver failure that nearly
killed two dogs in Martin County

Tyler Treadway, Treasure Coast Mewspapers  Fublished 2:41 p.m

# | Diagnosing Microcystin Intoxication of Canines:
B | Clinicopathological Indications, Pathological
- Characteristics, and Analytical Detection in
.| Postmortem and Antemortem Samples

WATCH LIVE NEWS WEATHER Amanda J. Foss 1-*(3, Mark T. Aubel !, Brandi Gallagher %, Nancy Mettee 3, Amanda Miller ® and |
Susan B. Fogelson *

NEWS
warning to pet owners: toxic algae Kills three dogs in matter of hours



AND IT IS NOT JUST FLORIDA...

Toxic Blue-Green Algae Found
In 7 Rhode Island Waterbodies

The Rhode Island Department of He;
avoid contact with the bodies of wat{

B Research News

Mississippi Beaches Have Been VacantFor

s Two Months As A Toxic Algae Bloom Lurks

Offshore

Lake Erie's toxic algae blooms: Why is the water “

turning green?

W Across U. S., Eruptions of Toxic Algae Plague Lakes Threatening Dr|nk|ng ‘
Water and Recreatlon
- OR LAKE OKEECHOBEE:: A |

| Blue-green algae at Indlan River County s Headwaters |
- Lake has low but persistent toxicity

Tyler Treadway, Treasure Coast Mewspapers  Published 1:5% p.m. ET July 5, 2019 | Updated 4:18 p.m. ET July 5, 2019




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

~ kind in the state.

e o B

HUMAN COST:" S S
e —— ; . - e ‘
S7A% Health News Florida _

Journalism for a Healthy State

WUSF Home HNF Stories Special Reports « NPR Health News Staff Zika Virus PriceCheck Search

Report: 4 Counties Part Of Liver Disease, Algae s
Bloom Cluster S L
- - By THE ASSOCIATED PRESS « MAY 30, 2017 Vi I'A;;::‘
Four counties along Florida's Treasure Coast make up a cluster L
with high rates of both deaths from liver disease and algae . = e

Y blooms.

! TCPalm reported Sunday that the cluster in Indian River,

Martin, St. Lucie and Okeechobee counties is the only one of its

r B jg




VVHAT IS THE STATE DOING ¢

Ron DeSantis names Florida blue- green algae task force

State of FIorlda Revives Its Red Tide Task Force

From News Service of Florida

There are now two task forces studying algae in Florida — one looking at inland blue-green algae and
a newly revived and funded group studying coastal red algae.




VWHAT IS THE STATE DOING 7

Blue-Green Algae Task Force

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

VVHAT IS THE STATE DOING ¢

@ Algal Bloom Sampling Status Dashboard Help Dashboard Details

Best experienced with Google Chrome or Microsoft Edge browsers

BLUE-GREEN ALGAL BLOOM WEEKLY UPDATE

Reporting August 30 - September 5, 2019

Algal Bloom
Monitoring and

Response Quick E
Links e -

VIEW/SUBSCRIBE TO WEEKLY UPDATES Sz GG

REPORT ALGAL BLODMS @ ———
:_'-‘ S Wt . {

FIELD AND LAB DETAILS

SUMMARY

SR PO A s S : LAKE OKEECHOBEE OUTFLOWS SITE VISITS FOR BLUE-GREEN ALGAE
HEALTH QUESTIONS / CONCERNS m—— ek

CURRENT RED TIDE STATUS » ¥ =
PROTECTING FLORIDA TOGETHER =T

30-Day Algal Bloom &

Observations

ded wildlife Sotellite imogery provided by NOAA - Imoges ore impocted by doud-cover

sout red tide
water algal

Statewide Karenia brevis
concentrations
Yes mmm No : 10/04/2018 - 10/11/2018

Observations of aigal bloom- _‘ )
like conditions at sampling S e X .

locations visited in the last 30 { : | Fonda Pomon Cortrol Canters can Otmerve strended wikdife - Cbwerve an aigal blocm in

days. Hover over graphic for . DRSNS INE R SN0 S T o o fish ki

i g~ > - Irdoemation sbout red tide «  Information ﬁ:\l e

values. Karenia brevis (cells/liter) 24 the s Ao Cantred Coeer R ehver saivecutor okt

@ not present/background (0-1,000) -y . ,//-:i\\u}
very low (>1,000-10,000) : CONTACT 00K wmerree Qi) comeroe ()

O low (>10,000-100,000) 3 (DOM county oftics] 00063631 (fish kells] 8553053903
@ medium (>100,000-1,000,000) & HEALTH ~ Seeotsma wicife Al R0 report frmshwetar blooms)
@ high (>1,000,000) » ions bl

-9~
‘ i e
e 4 Google earth

Lusrn more about Floride’ Algal Bloom Monitoriag and kewponse st
FlodaDEP pov AlpaBloss




HARBEOR BERANCH OCEANOGRAPHIC INSTITUTE

VWVHAT IS HBOI DOING SR

FLORIDA CENTER FOR COASTAL & HUMAN HEALTH

Est. August 2018 at FAU Harbor Branch

HARBOR BRANCH

e ————
FLORIDA ATLANTIC UNIVERSITY




-LORIDA CENTER FOR COASTAL & HUMAN HEALTH

RECRUITING STAKEHOLDERS & STRATEGIC PARTNERS

UF [FLORTDA i

FLORI D A~

'y

SSION » 340V

FAU Harbor Branch tests people for

levels of toxin released from blue-
green algae

[ T
- COLLECTING BLOOD SAMPLES
I LONG TERM EFFECTS FROM BLUE GREEN ALGAE
.., >,

~




SCIENCE BASED POLICY & MANAGEMENT

new technologies
and methods real-time water
guality monitoring

classical observations
of blooms

— v
\ remote sensing

new technologies Florida Center for Coastal new technologies
& Human Health

and methods and methods
|

i
: ' :
\ ' J| modeling/prediction \

risk assessment
stakeholders

4

biological indicators policy _ human health
ecosystem health
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