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West Coast Harmful Algal Bloom (Pseudo-nitzschia)
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“The new norma
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Highly toxic, widespread blooms in spring?
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Impacts

Whale Unusual Mortality
Event (UME) in Alaska
HAB the Cause?

Closure of razor clam fishery
~S7 million lost in WA State alone

Dungeness Crabbers Hit Hard By Algae Bloom
On Washington Coast

By ASHLEY AHEARN . 18 HOURSAGO

SHARE

Dungeness crab fisheries closed
in multiple states. WA crab
fishery valued at $84 million

Seizuring sea lion (first ever observed on
WA coast) and sea lion & seal mortalities
in Monterey Bay

Courtesy of Vera Trainer (NWFSC)



Algal toxins were detected in 13 species marine mammals from
Southeast Alaska to the Arctic Ocean during 2004 to 2013
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Then - 2001

WARNING!

HARVESTING RAZOR CLAMS IS PROHIBITED IN THIS AREA

|
!
‘ Monitored and enforced by Oregon State Police

Due to high levels of naturally occurring toxins,
razor clams in this area are unsafe to eat.

For more information on shellfish harvesting conditions.
call the shellfish hotline at 1-800-448-2474,
or visit the ODA web site at egov.oregon.gov/ODA/
g W
Oregon Departm ent of Agriculture
B v, 1204

Clam opener
canceled due to
‘high toxin count

OLYMPIA — The first Beaches affected by the
razor clam dig of the fall sea- health closure include Long
son has been postponed due Beach, Twin Harbors,
to elevated levels of marine Copalis, Mocrocks and
toxins', on Washington’s Kalaloch.
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~ BEACH
CLOSED T0
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Forecasting Harmful Algal Blooms

Data integration & interpretation:

. q q g Vancouver
o Toxin & cell monitoring at coast " o
Juan de N \
o Offshore boat sampling at hotspots j Fuca Eddy 4

\
Juan de
Fuca Strait

o Models (cell transport & Columbia River plume) HAB “Hotspots™

o Climate change indicators

o Weather predictions

Facilitates management decisions:
Columbia
® Selective harvest at safe locations i

Columbia
River

T\‘ barrier

® Pre-emptive increase in harvest limit

® Filtration or water intake control- aquaculture sites

PNW HAB Bulletin

freshwater
 clamming beaches




Now — 2017 to 2019

The “PNW HAB Bulletin” gave WDFW shellfishery managers advance warning
that the window for razor clam harvest opportunity could be quickly
closing. WDFW made the highly unusual decision to increase the daily bag limit

from 15 to 25 razor clams per day for the next razor clam harvest opener —over
$5.3 M realized to the local economy.

Dan Ayres, Coastal Shellfish Biologist, WDFW (5/23/17):

“The Long Beach, Washington razor clam opening and increased bag limit was a
boon for OR north coast economies as well. Astoria businesses sold a lot of
digging equipment. "A lot of people were hungry for clams*”

Matthew Hunter, Shellfish Program, ODFW (5/23/17):



Pseudo-nitzschia (domoic acid)

Since first identified in 1991, periodic closures of
shellfishing

Severity of annual blooms highly variable but
unprecedented coastwide closure in 2015

Forecasting movement from “hotspots” important

Linkage to warm ocean (Climate Change)

Scientists: Clam toxin,
warmer ocean go together
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Phytoplankton monitoring.........early warning

SoundToxins and OR&;@B
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* Weekly phytoplankton
monitoring (~30 sites)

+ Additional shellfish and 48.5 N
seawater toxin analysis during
blooms.
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Harmful Algal Bloom Alert Levels

4 ‘ Earthstr Geogrphics esri
Pseudo-nitzschia Detailed Map

Earthstar Geographlcs esrl

i Earthstar Geographics esr]
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mophys:s Detailed Map
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Red: Present with cell count above 100 cells/L. Red: Present with cell count above 1,000 cells/L. Red: Present with small cell count greater than or equal to
Yellow: Present with cell count between 1-99 cells/L. Yellow: Present with cell count between 1-999 cells/L. 1,000,000 cells/L or large cell count greater than or equal to
Green: Absent. Green: Absent. 50,000 cells/L.

Grey: April - October: not sampled for more than 15 days. Grey: April - October: not sampled for more than 15 days. Yellow: Present with small cell count below 1,000,000 cells/L and
November - March: not sampled for more than 30 days. November - March: not sampled for more than 30 days. large cell count below 50,000 cells/L.

Green: Absent.
Grey: April - October: not sampled for more than 15 days.
November - March: not sampled for more than 30 days.




New challenges for Washington State

New Shellfish Poison Found InU.S.  Mysterious shellfish biotoxin surfaces

Waters Caused By Algal Bloom
fANGER @

0 TONCSHLLFSH X

Strait of Juan de Fuca

by GARY CHITTIM/KING 5N

Toxin shuts down Sequim Bay shellfish |

A new biotoxin found on the Olympic Peninsula has caused a shellfish closure after an
when they harvested and ate mussels from Sequim Bay

By Craig Welch
Seattle Times environment reporter

NW Lawmakers Urge Quick Action To Resume
Shellfish Trade

ﬁ Share 0
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Email

A geoduck farm near Totten Inlet, Washington

Diarrhetic shellfish Domoic acid closures Puget Ban of US shipment of geoduck

poisoning

Sound to China

June 2011 2003 & 2005 Dec 2013




FIRST CONFIRMED CASES OF DSP IN UNITED STATES

Photo courtesy of KUOW, Seattle

e Family at Sequim Bay State Park —
June 29t 2011

e Shellfish harvest closures
implemented in early August

e Led to recalls of clams and oysters
and subsistence harvest closure

e 60 illnesses in British Columbia

DSP is primarily observed as a mild gastrointestinal disorder.

Nausea, vomiting, diarrhea, and abdominal pain accompanied
0} chills, headac e and fever.

Onset of the disease may be as little as 30 minutes and up to
2 to 3 hours after ingestion.

Symptoms may last 2 to 3 days and recovery is usually
complete with no after effects.
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Azaspiracids
_/.\ Bl @ relatively newly-described toxin

Gy (16 ug/100g regulatory action

&/ v ' level)

Background on azaspiracids

In November 1995, 8 people ill in the Netherlands after eating mussels (Mytilus
edulis), Although human symptoms such as nausea, vomiting, severe diarrhoea,
and stomach cramps were similar to DSP, concentrations of major DSP toxins OA
and DTXs were very low.

Since 1996 several AZP incidents have been identified in Ireland.

Maximum regulatory levels of AZP toxins in bivalve molluscs, echinoderms,
tunicates and marine gastropods (whole body or any part edible separately) are
160 pg/kg.

Size is ¥10 um — passes through typical phytoplankton nets

Not regulated in USA




Azadinium isolates from Puget Sound

» Total of 15 strains were established from sediment incubation (Hood Canal).
* Azadinium poporum from Puget Sound has AZA-59, a newly described type.
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AZA-59 = 7,8-hydro-3-
hydroxy-AZA-1 (m/z 860)

Sediment courtesy Cheryl Greengrove (UW) Kim, J. et al. 2017 Harmful Algae



Improving HAB Response

Support and Expand Regional Early Warning Networks
 Engage citizen, tribal and industry monitoring partners
Monitoring for HAB early warning
 Stakeholders help guide research
* Share toxin analysis capabilities

Southeast Alaska Tribal Toxins (SEATT) Partner Locations
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Kachemak Bay Research Reserve and Kasitsna Bay Lab Site Locations
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