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“Red water” is not all bad

Noctiluca (noticeable
bioluminescence)

Kayaking tours

Also Ceratium, others.

Noctiluca scintillans Bloom,
Offshore Walton County, February
19, 2011, FWC Flickr
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Karenia brevis red tide, 2018

Casey Key, Florida, Before (June 2018) and During (August 2018)
Red Tide
(video courtesy of Cody Johnson, @codesthedrones)
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Why do we need some action on Karenia red tide?

m Health = Florida's toxic algae problem and your health: 'Red tide' and "green slime”

story highlights

Algae produce toxins that can cause a host of
symptoms in humans at high concentrations

These toxins may be inhaled or ingested in

contaminated water and seafood

"pbrought on by the red tide," she said.

Florida's toxic algae problem and your health: 'Red tide' and

'green slime'

By Michael Nedelman, CNN
(@ Updated 2:00 PM ET, Sat August 18, 2018
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(CNN) — When Marcy Cornell's toddler son "couldn't
breathe" on the first day of their recent Florida vacation,
she took him straight to the emergency room.

"Before they even asked me anything else ... they said,
'Did you go to the beach today?' " she recalled.

Doctors said her son had upper airway inflammation
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Effect of Exposure to brevetoxins

Asthmatics 9% of population

One hour walk on the beach during a red tide; 5
days for pulmonary function to return to
baseline

54% increase in ER respiratory (asthma,
pneumonia, bronchitis)

19% increase in pneumonia
40% increase in Gl ER admissions

Sarasota County alone, ER costs increase up to
$4 million, depending on bloom severity

Lifeguards (occupational healthy group) - no
pulmonary function normal effect

Loss revenue to area businesses ($6 million/month
per county)
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Karenia brevis has been around for a while

Fray Diego Lopez de Cogolludo (1648)

A short time later, in the city of Merida, for
several days, especially in the evenings
when the wind blows from the sea, came a
foul odor that at times could barely be
tolerated, as it penetrated all parts. No one
knew the cause of the odor until a ship
from Spain encountered a mountain of
dead fish near the coast. Dead fish were
heaped on shore, and this is where the foul
odor emanated.
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In Florida
back to
1840s

Anita Feinstein, 1956.
Correlations of Various
Phenomena with Red
Tide Outbreaks on the
Florida West Coast.
Bull Mar Sci.
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FIGURE 1. Estimated intensity of Red Tide outbreak 1844-1955.

"One of the oldest residents on the Florida coast, Mr. Benjamin Curry, of Manatee, told
me, what others confirmed, that as far back as 1844 a widespread destruction of all sorts
of saltwater animal life occurred, apparently due to causes precisely similar to those
which produced the lately noticed desolation." (Ingersoll, E., 1882, page 75)

Anita Feinstein et al., 1955. “Red Tide Outbreaks off the Florida West Coast”
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Typical “red tide”

myfwc.com/research/redtide/monitoring

historical-events/ne-coast-fl-2007/
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Long-lived Karenia red tides occur occasionally

1946-1947 11
SW Florida long blooms

1959-1960 12

2017-2018* 14

2004-2006

1953-1955

2002-2004

1994-1997

MONTHS
https://www.flseagrant.org/news/2018/12/understanding-floridas-red-tide/
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Some cells always in Gulf of Mexico

Karenia can use
nearly any source of

nitrogen (low P

concentrations)
It swims between
nutrients and light. § wemsue 2

Summer is optimal { ; %
for growth (calm,

warm)
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Fig. 2. Gymnodinium breve nonbloom, background concentrations in cells liter~'. Samples were
taken during 1989-1991 by ships of opportunity (after Geesey and Tester 1993; Tester et al. 1993).
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Cells and wind currents move the blooms (upwelling starts most)

Chl with bloom shown. 2001 g Y
-
AS e

22
42

.~=~\ f

o Not Present

© Present <1,000
® Very Low A <5,000
® Very Low B <10,000

O Low <100,000

© Medium <1,000,000

@ High >1,000,000
cells L'

[ from 19 to 25 August 2001, (b) 26-30 August 2001 and (¢) 1-7 September 2001
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Respiratory irritation is the biggest problem
(worse than dead fish)

Research for mitigation:
Need to know where the patches are at the beach

Necessary for Respiratory forecasts
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We picture the bloom as covering the entire coast
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But frequently
patchy

Paul Schmidt Charlotte Sun, 2001
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Impacts are patchy from beach to beach

.

~10 km apart
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Respiratory monitoring:

Uses FL's professional
lifeguards at county
beaches

10 am and 3 pm

Good when winds don't
change and cells
patches don’t move,

and for those beaches
Visitbeaches.org
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Experimental respiratory forecast
https://habscope. qcoosorq/
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https://habscope.gcoos.org/
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HABscope, New technology, old deployment

TP s |

Standard (college) microscope
New:

IPad tablet

3D printed eyepiece adapter
Hot spot upload to data server =

standard feature recognition open'
source software (Tensorflow)
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Example video after process

HABscope - Google Chrome

Validation
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Volunteer network testing phase
HABscope data acquisition

30-day Cell Count Summary from 2018-09-19 to 2018-10-19
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Karenia “red tide” bloom comparison July and Sep 2018

Karenia brevis (cells/liter)
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Karenia “red tide” satellite bloom comparison July and Sep 2018

lmage date: 2018-07-17 Image date: 2018-09-17
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Working on use of satellite to enhance field monitoring
new (2016, 2018 launch, 300 m Sentinel-3 6x/week)
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Combine cell counts, HABscope, satellite

() tips://habscope.gcoos.org @)

Our goal Is to forecast
“Every beach,
every day”
y y GCOOS |

COASTAL OCEAN

Richard.stumpf@noaa.gov = OBSERVING SYSTEM
Barb Kirkpatrick barb.kirkpatrick@gcoo0s.org
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