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What do you mean by “harmful”?
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Internal HAB Portfolo

Conducts applied research needed to inform
ecological forecasts

HAB Forecast Advances satellite methods for detecting HABs
Branch Develops and delivers ecological forecasts
Helps stakeholders mitigate HAB impacts

HAB Develops monitoring technology
Monitoring & Validates methods (human & autonomous)
Validates measurements
Reference Serves as reference laboratory

Bra nch Trains managers and volunteers
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Tod Leighfield from the HAB monitoring & reference will discuss toxin detection.


Harmful Algal Bloom Monitoring and Reference

Branch Chief: John Ramsdell

> Sensor Development - Greg Doucette
o Environmental Sample Processor (ESP) toxin detection & Hand-
held sensor development
> Phytoplankton Monitoring Network - Steve Morton
o Taxonomy of Harmful Phytoplankton; Monitoring and early
warning of marine and freshwater HABs
> Analytical methods and reference materials - Maggie Broadwater
o National Response to HAB events / Development of new
analytical methods
> Validation and Technology Transfer of Toxin Detection Methods - Tod
Leighfield
o Validation of toxin methods / Transfer of detection methods and
laboratory development
> Mitigation and Control of Harmful Algae - Peter Moeller
o Ozone Nanobubbles to control HABs and mitigate their effects




Phytoplankton Monitoring Network

PMN Mission ~

“To educate the public on
harmful algal blooms (HABs)
while expanding the
knowledge of phytoplankton
that exist in coastal waters.”

What do you

Kkhow about
7| Phytoplanktoni?




Partners
CDC-Pfiesteria Task Team
CDC-HABISS
CDC-Naovel Sources
SC SeaGrant
EPA IAE

PMN Development Timeline
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Volunteer Equipment

Refractometer
Volunteers are loaned all sampling equipment 20 um mesh plankton net
Thermometer
5 gridded slides
Cover slips
250 mL bottles

1L bottles

15mL of Lugol’s solution for
preservation

*Region specific volunteer manual

*The PMN Manual has data sheets,
phytoplankton ID sheets, and HAB information
specific to your local coastal waters.

Photo credit: Elizabeth Zerai £
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EPA-NOAA Partnership

e Expand PMN to
freshwater ecosystems

e Looking for 5 species of
potentially toxin
producing
Cyanobacteria




When a Bloom is reported
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School Groups

"College Groups
Aquariums

Civic Groups
Homeowners-Association
Coast Guard Auxiliary
Master Naturalists

State’Agencies, .7 ,

) . *




Training

REGION 3
ID SHEET

TARGET
HAB
SPECIES
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e Usually done remotely

e Background of algae

e What puts the H in HAB?
e Sampling protocols

* How to ID Target species




Use of Technology

Rigour: combination of staff experience & use of tools delivers quality results:
Interfacing users with technology




Yes, we have an app for that!

Carrier ¥ 10:56 PM - Carrier ¥ 10:57 PM

Species Index £ Coscinodiscus morphotype

Carrier ¥ 11:09 AM - Carrier ¥ 115 PM -
£ Cells in a chain or colony £ HAB Sample Data Submit

Rods radiating from a central point

. e e P Contact Steve Morten if you have questions at 843-7462-8857 or
Chaetoceros spp. - - steve.morton@noaa.gov

i inID d
Type: Diatom L Login ID demo

Rectangular cells arranged in zigzag or fan-shaped pattern Region Gulf of Mexico Region

&> Size:  100-300 pm )L b Sampling Site  Clear Lake Park

" Sample Date
Toxin: None known ) o .
Squares or rectangles with projections in a chain
Sample Time

[[]:, Pronounce J ’ # i Water Temp (°C)

lini
Squares or rectangles in a chain with spines or horns Salinity (ppt)
Notes:
There are hundreds of species in this large genus, with / \ \ l % Akashiwe sanguinea
varying numbers and arrangements of pores and - 7% No Yes Bevoted
chloroplasts. /)

Rectangles in a chain without spines or horns

I, Alexandrium monilatum
\\ / ’ ‘ 7‘% No Yes Elevated

©) § 0 & ©

Samples News / Info Flash Cards Guide Samples Hews / Info

Rectangles in a chain separated by long projections " Ceratium furca
. 4/,
P o 7 No Yes Elevated
= . — = —
Q ©, . 0 ®
Flash Cards Guide Samples  News /Info . Flash Cards Guide Samples  News /Info

https://www.youtube.com/watch?v=ItzxoB06DeQ&feature=youtu.be




PHYTOPLANKTON
MONITORING
NETWORK

Scanning Electron
Microscope (SEM)




ﬁ% PHYTOPLANKTON MONITORING NETWORK

NATIONAL CENTERS FOR COASTAL OCEAN SCIENCE
Science Serving Coastal Communities

To educate the public on harmful algal blooms (HABs) while expanding the knowledge of
phytoplankton that exist in coastal waters through research based monitoring.

Train citizen scientists to:

e (ollect samples on weekly or bi-
weekly basis

e Identify potential harmful algal
species

NOAA scientists can then:

* analyze water samples for HAB
toxins

e Together can identify temporal
and geographic HAB trends




Data Flow

Data Input Database Public Interface

Web based tool Search Conditions
linked with Google | I NCE| » (NCCOS)

forms (NCCOS)
o I N\

NCEI (Geoportal) Data.gov

Smartphone Data
Interface



Case Studies

e Pseudo-nitzshia in e Alexandrium in Alaska
Southeast — Dinoflagellate that
— Diatom that produces produces the toxin,
the toxin, Domoic acid Saxitoxin




Pseudo-nitzschia in the Southeast—The First
Flight High School Phytofinders

 Prior to 2006, no
confirmed toxin blooms
of Pseudo-nitzschia
from the SE USA were

& | known

e November 2006, first
bloom was observed
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NOAA PMN has evaluated many samples from the southeastern US coastline, and has identified

four different species that can be found in this region.

A) Pseudo-nitzschia pseudodelicatissima, taken from June 7, 2010 Charleston Harbor Bloom

B) Pseudo-nitzschia pungens, taken from March 7, 2010 Oregon Inlet Bloom Sample

C) Pseudo-nitzschia multiseries, taken from March 7, 2010 Oregon Inlet Bloom Sample

D) Pseudo-nitzschia seriata, taken from sample submitted from NOAA R/V Pisces while sampling
off the Charleston Harbor.



Species

Concentrations Toxin in Water Toxin in Shellfish

November 29, 2001 | Springmaid Pier | P. pseudodelicatissima N. A. N. A. N. A.
May 4, 2005 FRF Pier (Duck, NC) | P. pseudodelicatissima N. A. N. D. N. D.
May 5, 2005 Oregon Inlet P. pseudodelicatissima N. A. N. D. N. D.
May 11, 2005 FRF Pier (Duck, NC) | P. pseudodelicatissima N.A. N. D. N. D.

P. multiseries
November 1, 2006 | FRF Pier (Duck, NC) P. pungens 3,500 cells/mL trace N. A.
P. pseudodelicatissima
P. multiseries
November 1, 2006 Oregon Inlet P. pungens 7,000 cells/mL 0.9 ng/L 9.6 ng/g
P. pseudodelicatissima
September 5, 2007 | FRF Pier (Duck, NC) P. pungens N. A. 11.8 ng/L 62 ng/g
P. multiseries
March 7, 2010 Oregon Inlet 2,000 cells/mL 45 ng/L trace
P. pungens
P. multiseries
June 7, 2010 Charleston Harbor P. pungens N. A. N. A. N. A.

M. A. = Mot Available

P. pseudodelicatissima

M. D. = Not Detected

trace = below detection limitof LC/MS
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Spatial and temporal trends of the toxic diatom Pseudo-nitzschia in the
Southeastern Atlantic United States

Andrew ]. Shuler?, Jeffrey Paternoster®, Matthew Brim?, Kimberly Nowocin?, Templeton Tisdale ",
Kathleen Neller€, Julie A. Cahill *¢, Tod A. Leighfield ?, Spencer Fire?, Zhihong Wang?, Steve Morton **

*NOWANational Ocean Service, Marine Biotoxing Program, 219 Fort jofmson Rd Charleston, SC 29412 USA
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“First Flight High School, 100 Veterans Drive, Kl Devil Hills, NC 27948 USA
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ARTICLE INFOD ABSTRACT
-"lrm-‘flt' histony: Data collected by MOAA Phytoplankton Monitoring Metwork volunteers, from the beginning of the
Received 18 October 2011 program (2001) through 2010, was used to assess the spatial and temporal trends of Pseudo-nitzschio

Received in revised form 9 Febmary 2012
Accepted 9 February 2012
Available online 20 February 2012

spp. from Morth Carolina through northem Flonda along the southeastern US coastline, Pseudo-nitzschio
spp. was present from Morth Carolina to Flonda, and was most common in Morth and South Carolina.
Across the majority of the Atlantic southeast US, the highest rates of occumrence were observed in late
summer, early fall, with most areas expenencing the lowest rate of occurrence in the spring. The Outer

Key rd""_'- ) L Banks of Morth Carolina, however, experienced a peak of occurrence in late winter to early spring in
Peeudo-nitzschia, Domoic acid .. . , . .
Sottheast addition to a late summer, early fall peak. Pseudo-nitzschio was found in temperatures ranging from less

than 5°C to 35 °C and salinities from 5 to 37, Six unique bloom events were documented during this
period of nine years, three of which contained detectable levels of domoic acid. The majority of these
bloom events and all of the toxic events occurred in the Outer Banks of North Camolina. Given the extent
and intensity of cove rage afforded by the NOAA PMM, this program provides the optimal approach to not
only assess past trends but to monitor environmental changes and emerging trends in the dynamics of
this toxigenic species. Understanding the dynamics of this species allows resource managers to better
predict the threats associated with domoic acid.

Volunteer monitoring

Published by Elsevier B.V.




Kogia Mortality events

41 Samples from 1997-
2008 tested for DA,
57% of the samples

were DA positive
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Domoic acid exposure in pygmy and dwarf sperm whales (Kogia spp.) from
southeastern and mid-Atlantic U.S. waters™

Spencer E. Fire**, Zhihong Wang?, Tod A. Leighfield?, Steve L. Morton®, Wayne E. McFee?,
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ARTICLE INFO ABSTRACT

ﬂrhd}' fwflu_l?-' ] The neurotoxin domoic acid {DA) was detected in urine and fecal samples recovered from pygmy sperm
R‘-‘“—'l”"“"ilﬂ August 2008 ] whales (Kogia breviceps) and dwarf sperm whales (Kogia sima) stranding along the U.S. Atlantic coast
Received in revised form 11 December 2008 from 1997 to 2008. Of the 41 animals analyzed from Virginia, North Carolina, South Carolina and Florida,

Accepted 11 December 2008 24(59%) tested positive for DA at concentrations of 0.4-1.8 ng/mL in urine and 12-13 566 ng/g in feces

asdetermined by liquid chromatography-tandem mass spectrometry { LC-MS5/MS). Feces appeared to be
the best indicator of DA exposure in Kogia spp., with 87% of all fecal samples analyzed testing positive for
this toxin. Additional stranded animals (n = 40) representing 11 other cetacean species were recovered
from the same region between 2006 and 2008 and analyzed by LC-MS5/MS, however DAwas notdetected

Keywords:

Domoic acid

Dwarf sperm whale
Harmful algal bloom

Kogia in any of these individuals. DA is produced naturally by diatoms in the genus Pseudo-nitzschia. Although
Phyctoxin blooms of DA-producing Pseudo-nitzschia have been associated with repeated large-scale marine
Pygmy sperm whale mammal mortalities on the west coast of the U.S,, there is no documented history of similar blooms on

the southeast U.5. coast, and there were no observed Pseudo-nitzschia blooms in the region associated
with any of these strandings. The feeding habits of Kogia spp. are poorly documented; thus, the vector(s)
for DA exposure to these deep-diving species remains to be identified. Toxin accumulation in these
pelagic whale species may be an indication of cryptic harmful algal bloom activity in offshore areas not
currently being monitored. This study highlights the need for a better understanding of the role of
toxigenic algae in marine mammal morbidity and mortality globally.

Published by Elsevier BV.
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Phytoplankton Monitoring Network
Identifies First Recorded Bloom of a Toxic Pseudo-nitzschia
species in North Carolina Waters

Provides Window to

Research & Response

First time Identification of Domoic Acid in
Marine Mammals in Southeastern U.S Waters

DA-positive

DA-negative
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Our volunteers make a difference! In 2007, one of our volunteer groups from First flight HS in NC were the first to discover a bloom of toxin producing Pseudonitzschia in an area where it hadn’t really been seen before and ultimately led to the Marine Biotoxins Program testing stranded marine mammals for the presence of domoic acid. 



Case Studies

e Pseudo-nitzshia in e Alexandrium in Alaska
Southeast — Dinoflagellate that
— Diatom that produces produces the toxin,
the toxin, Domoic acid Saxitoxin




Alexandrium in Alaska—Southeast Alaska Tribal
Ocean Research

e Subsistence user groups
play toxin roulette when B s e atpen
harvesting bivalves in R\
Alaska. I

e (Coastal Alaskan Native ; X
populations are 12 times % *
more likely to be affected by HN..B,
PSP than the Caucasian fie v i\
community because of the anl rrewma  UET

® >80 to<1000

greater use of subsistence o 1000 0 500
foods.
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Partnership overview

Arose from a common concern about
subsistence resources

e e.g. Butter clam (Saxidomus gigantea)

No assistance from AK state agencies
Sitka Tribe (STA) reached out to other SE tribes
Created SEATOR in Sept 2013

Build tribal capacity for monitoring toxic algal
blooms






Southeast Tribal Partners

Southeast Alaska Tribal Toxins (SEATT) Partner Locations

‘ Skagway Traditional Council

r

Chilkoot Indian Association ‘
w E
) Central Council of Tlingit and Haida ‘

Douglas Indian Association ‘

Organized Village of Kake |

Petersburg Indian Association ‘

Wrangell Cooperative Association ‘

Ketchikan Indian Community |

w

I T T T T T T T |
0 40 80 160 Miles







STA Toxin Analysis Lab

e Conduct regulatory sampling
for SEATT partners
— STX by RBA
— DA by ELISA

e Ability for Tribes to establish =
their own subsistence
shellfish management plans
based on sampling data

e Possibility to incorporate
other needs that Tribes may
have (e.g. ocean acidification)




Data Accessibility

jol
L

€ (0 wwwseatororg/data &

Home Basic HAB Info STAERL Data Ocean Acidification Links List

Data
Shellfish Test Updates

This does not "certify” any of our monitored sites. Conditions may change rapidly and data is site-specific. Caution should always be taken prior to harvesting. Seek
out additional infermation on harmful algal blooms at seator.org/resources. Contact us with additional questions.

Click on colored buttons for most recent information.
. > 80 pg saxitoxin/100g shellfish or active bloom. » 40-79 pg saxitoxin/100g shellfish. . 0-40 pg saxitoxin/100g shellfish. . No recent data.

Sitka Juneau Hydaburg Kasaan
o Slarfigavan. o Eagle Beach . o Hydaburg Beach . o Whale House Beach .
© Aleutkina Bay . o Amalga Harbor
© Magoun Islands. o Auke Bay Craig
© No Thorough Fare Bay. o Auke Rec

© BigSalt Beach »

© Cloud Nine
o Graveyard

Klawock Wrangell Ketchikan Petershurg
o Klawock Boat Launch . o Shoemaker Bay . o Ketchikan Beach . o Sandy Beach .
Yakutat Skagway Hoonah Haines

o Ankau Lagoon. o Skagway Beach ‘ © Hoonah Beach . © Haines Beach .

© Yakutat Lagoon ‘

Kake Douglas
o Kake Beach . < Outer Point .

Weekly phytoplankton data is collected at each SEATT site and uploaded to the SoundToxins database. We are currently working to develop an interactive map
that can communicate both our latest shellfish results and our phytoplankton observations



Communication

PUBLIC SERVICE ANNOUNCEMENT

Recent blue mussel and cockle samples collected on 4/9/19 from Seaport Beach in Ketchikan have
elevated and increasing amounts of paralytic shellfish toxins above the FDA regulatory limit of
80pg/100g. Butter clam samples collected on 4/9/19 from Seaport Beach in Ketchikan have highly
elevated amounts of paralytic shellfish toxins above the FDA regulatory limit of 80pug/100g. These
samples indicate an active bloom in the Ketchikan area, and harvesting shellfish is not recommended at

this time.

Ongoing shellfish advisories are currently in place in several areas across Southeast Alaska. Updates are
available on the Southeast Alaska Tribal Ocean Research website (SEATOR.org).

Samples are analyzed by The Sitka Tribe of Alaska Environmental Research Lab (STAERL). Contact
SEATOR with additional questions at (907)-966-9650 or seator@sitkatribe-nsn.gov.




Outcomes: Enable tribal communities to harvest traditional shellfish
sources safely and mitigate the treat of harmful algal blooms through
phytoplankton sampling coupled with toxin detection.

Promoting Shellfish Health in Alaska
TR 7

During summer 2017, lethal PSP toxin concentrations
were observed. Alerts posted to the tribal
communities participating in the SEATOR program
contributed to lack of deaths orillness. In the first 18
months of operation, greater than 100 positive
samples have been identified.




How you can get involved

Steve Morton, Ph.D.
NOAA/NOS/NCCOS
331 Fort Johnson Road
Charleston, SC 29412

Steve.Morton@noaa.gov



mailto:Steve.Morton@noaa.gov

Special Thanks
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