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West Coast Harmful Algal Bloom (Pseudo-nitzschia)
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The Pacific Ocean Becomes a Caldron*

By JOHN SCHWARTZNQY, 2,2015-9
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| Resulted in low river flow
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Toxic Vectoring Through the Marine Food Chain

HABs may or may not be visible as “colored” seawater
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Biggest-ever toxic algal bloom hits West Coast,
shutting down shellfish industries

QUESTIONS, ANSWERS ABOUT TOXIC WEST
e S COAST CRABS
e - ":"'ﬂ?'ﬁr"' o

An imperted Dungeness crab sits on ice for sale at Fisherman's Wharf Thursday, Nowv. 5, 2015, in San Francisco. [AP Phote/Eric
Risberg)

California's commercial Dungeness crab season
postponed indefinitely over toxin risk

NO&AA research vessel, Bell M. Shimada (NOAA)

Kory Cropper, left, loads crab traps into the Amber Lynn before the start of the dungeness cral
2013. [Conner Jay/The Press Democrat)

b season in Bodega Bay on Wednesday, Movember 13,



Dungeness crab landings
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Closure of the majority of the &
2015 commercial razor clam
season resulted in a $300 K loss
to a small community of
commercial harvesters. Oregon

reports a similar loss.
\




Amnesic Shellfish poisoning (ASP)
In seabirds, mammals
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Impacts of largest West Coast HAB

Tuesday, November 3, 2015

San Francisco ('lhmmc

e _ Dungeness Crabbers Hit Hard By Algae Bloom
& 12 On Washington Coast

Closure of razor clam fishery

~$23 million lost in lost spending ---—-m«-«-f--——m-m--"n-“:--:-n -
Toxic bloom puts start Dungeness crab flsherles

of crab season in doubt
closed in multiple states.

West coast crab fishery
valued at $180 million
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Seizuring sea lion (first ever observed on WA coast)

Many sea lion, seal mortalities in Monterey Bay Anchovy and sardine fisheries health

advisory in California due to high toxins



Domoic acid detected in marine wildlife from the Pacific Northwest
to Southern California during a record-setting bloom of toxic
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algae in the North Pacific in the summer of 2015
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Seasonal temperature anomalies in the Northeast Pacific
with respect to 1981-2010 averages
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Source: NOAA: http://www.esrl.noaa.gov/psd/cgi-bin/data/composites/printpage.pl

A rapid and unexpected
warming of the surface
waters in the Gulf of Alaska
was observed in the fall of
2013 that persisted into
2015.

This feature, labelled the
"warm blob", reach ~4°C
above normal.

Along the continental shelf,
cooler than normal waters
persisted in early 2014 but
by autumn the warm blob
moved eastward, bringing
extreme warm anomalies to
the coast.






N-S wind stress [Pa]

Razor Clam DA [ppm]
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Cells brought to coast by storm, nutrients from upwelling fueled the BLOOM
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“The new norma

nghly toxic, W|despread bIooms in spring?

Location of
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R/V Shimada cruise: June — Sept 2015
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Preceding the Bloom was the "Blob”

s SST anomalies
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Unusually warm SST resulted in drought, low snowpack

Ocean temperatures ~3°C above normal.

The blob was 1000 miles long and 300 ft deep
Nutrients (N) became depleted within the blob
An “incubator” for toxic algae
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What does the future hold?

Toxic Pseudo-nitzschia & climate
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Razor clam DA correlated or lagging peaksairn El Nifilo and Pacific Decadal Oscillation (PDO)

McKibben et al. 2017 (Proc. Nat. Acad. Sci. doi:10.1073/pnas.1606798114) &
McCabe et al. 2016 (Geophys. Res. Lett 43 doi:10.1002/2016GL070023



New statewise advisory for razor clam consumption

Contents lists available at ScienceDirect

Harmful Algae

journal homepage: www.elsevier.com/locate/hal

The association between razor clam consumption and memory in the ®Cmm¢
CoASTAL cohort

Lynn M. Grattan®*, Carol Boushey®, Kate Tracy ¢, Vera L. Trainer ¢, Sparkle M. Roberts ?,
Nicolas Schluterman®, J. Glenn Morris Jr.°

FOR “SUPER CONSUMERS” - “There is a possible association between long-term, low level exposure to
domoic acid through razor clam consumption and memory functioning”

News Release

For immediate release: October 7, 2016 (16-1186)

Contact: Dave Johnson, Strategic Communications Office 360-545-2944

Health Department Issues Razor Clam Advisory Over Health Concerns

OLYMPIA -- Washington State Department of Health (DOH) issued an interim advisory today due to
potential health risks associated with eating large quantities of razor clams harvested from the
Washington coast.

DOH recommends that people eat no more than 15 razor clams per month during a one-year
period.

This interim advisory applies to everyone, especially women who are pregnant or might become
pregnant, nursing mothers, children, the elderly, and people with compromised renal function.




Spring timing of large-scale toxic Pseudo-nitzschia bloom
Simultaneous coastwide closures of shellfish harvest

Unusual delivery of P. australis due more northward transport
The Blob as an offshore incubator for toxic cells

NO, concentrations decreased in Blob water

Surge uptake of upwelled nutrients by P. australis after they were
delivered to the coast by storms

Blob provided a natural experiment to simulate global warming



Phytoplankton monitoring:

» Weekly
phytoplankton
monitoring (24 sites)
« Shellfish and water
collection during
blooms.

Olympic Region
HAB (ORHAB)
Partnership
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Partners include WDFW, WDOH, UW, Tribes
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SoundToxins and ORHAB
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Partners include N@AA, WA SeaGrant (co-leads), Taylor,
Coast, Penn Cove & Seattle Shellfish, Tribes, UW, WSU,
Evergreen College, volunteers
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