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HABs & Shellfish Closures AK to CA
2015

West Coast Harmful Algal Bloom

Clam opener
canceled due to
high toxin count
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NOAA responds to unprecedented bloom
that stretches from central California to the Alaska Peninsula.
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Southern coast closed to all Dungeness crabl
ﬁshmg due to increase in marine toxins
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Upwelling Systems

Remarkable
productivity

Upwelling patterns

are changing with

climate, and tied to:

— Oceanographic
metrics

» Ocean acidification
 Temperature anomalies

— Primary productivity
e HABs
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Ocean
Acidification

e “Changing ocean
conditions”
 West Coast delay
e 30-50 years
e Worse Is coming
e Change In particular
fisheries species,
fishery seasonality

OREGON
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Fish & Wildlife

Atmospheric Carbon Dioxide

Oceanic Carbon Dioxide
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Connection to Climate Change

e Changes to oyster culture s
» Ocean acidification caused Oyster logieT g
fallure of culture operations L NT
 Success Is tenuous — future
uncertain

e Changes to Dungeness crab?
e Molting season (temp)
e Recruitment season/rate (all)
 Distribution latitude, depth

(temp)
e Exposure to biotoxins (all)
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Types of Marine Biotoxin Monitoring

Shellfish Tissue Biotoxin Phytoplankton Monitoring
Testing (Regulatory) (HAB Early Warning)

Shellfish
Filter
Feeders



Marine Biotoxins along the West Coast

Biotoxin Type: Paralytic Amnesic Diarrhetic
Shellfish Shellfish Shellfish
Poisoning (PSP) Poisoning (ASP) Poisoning (DSP)

:F :

Microscopic
Phytoplankton:

Caused by: Dinoflagellate Diatom Dinoflagellate
Alexandrium Pseudo-nitzschia  Dinophysis spp.
catenella spp.

Toxin Produced: Saxitoxin Domoic Acid Okadaic Acid
(Neurotoxin) (Neurotoxin) (Cytotoxin)

Alert Action Level: 280 ug/100g tissue =220 ppm intissue 216 pug/100g tissue



WA Razor Clams

N
(2015 — 2016)

Domoic Acli
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Domoic Acid in OR Razor Clams
(2015 - 2016)  °
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Temperature °C Om

El Nino helps predict HABS, fisheries closures

Time

) ! | Temperature Anon'.nalles at the M1 Moonng Monterey Bay Cah-fomla ! V\/!est Cpast
West Coast | _ . Z Ez\(/)elrISt
3 ~ Events West Coast 5 ( )L
(1994, 1997) ~ Event |
2 ? f (2006) '
o r.h_‘ L ‘4' |
-1
By Publlc Interest Fundlng
_ ‘ _ Lags Blology :
1989 19|91 19I93 19|95 19|97 1e|99 2olo1 2o|03 20I05 2o|o7 2o|09 2o|11 2o|13 2u|15




<
o

10

_ S _ _
S -~
S S o~
o
S =g
O 4\ 1o
A Ny
7_
o
- . .uﬁv
Q
)
TN W 1w
L
s
ﬂ [ =] o (=]

siyiays Bool / Brioy < dSd o Aousnbaiy

1se02 uobaip Buoje sainso|o
uIxo101q wejd 1ozeu Jo Aduanbal4

southern oscillation index
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Domoic acid detected in marine wildlife from the Pacific Northwest @“
to Southern California during a record-setting bloom of toxic Bl

FISHERIES

algae in the North Pacific in the summer of 2015

HABs in Food n
Chain 2015 4D Guegies
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A 9 Los Angeles

O seizures seabirds
whales

NWEFSC research contact: kathi.lefebvre@noaa.gov
9 San Diego
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West Coast Dungeness Crab

Tri-State season opens Dec 1

Oregon $%.:

1/3 of commercial
Up to $50 Million

2015-2016: Season Delayed

WA and OR - opened Jan 4t

Central CA — opened Mar 26%"

N CA (except Trinidad) — opened May 13t
Trinidad, CA — opened May 26t




Forecasting

So, what does the future hold? v X5, ﬁw

Entire Oregon Coast closes for razor clam and mussel
harvesting.

September 23, 2016...The Oregon Department of Agriculture and the Oregon
Department of Fish and Wildlife announce the closure of razor clamming and mussel harvesting
from the Columbia River to the California border. Recent shellfish samples taken from the area

indicate levels of the marine biotoxin domoic acid have risen above alert levels.

e
Regional monitoring, coordination and ‘ SR
collaboration

Ecosystem-based management approaches
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Raphael Kudela, UCSC

Steve Rumrill, Matt Hunter, Kelly Corbett ODFW ¢

Jerry Borchert WA Dept of Health



2016 Tri-State Discussions

e Set goals for a successful, coordinated
response:

o Maintain public confidence in high quality and safe
product

o Utilize a transparent, and conservative approach to
opening/delaying the season

o Follow a consistent protocol/plan, that has flexibility
and Is responsive

o When an event occurs, Tri-State coordinated public
relations strategy



Crab Tri-State Biotoxin Plan

* Aligns states’ biotoxin
- 0, PACIFIC ST&TFSMXR]NE HSI—[ERIESLD]\VM%ION te Stlng appro aCh

5 SE Spokane, Portland, Oregon

FAX (503) 595-3232

. « Establishes precautionary
] Strategy for preventing consumer exposure to domoic acid from the ap p ro a.C h to O p e n i n g th e

-]
Tri-State Coastal Dungeness Crab Commercial Fishery

Month Year S e a.S O n

- e Allows evisceration order

a3 o D o i as part of toolbox, for “hot”

- govidownloads/Food/Gui ation/UCM?251970.pdf p erl o) d S

e Transitioning from single-
species management to
EBM with this fishery

e Monitoring needs to
Inform decisions
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