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SHELLFISH HARVESTING IN OREGON

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/
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Estlmated annual revenue of ~$36 million

(commercial + recreational + coastal visits;
Runyan & Associates, 2009)



Methods Outline

1. Are DA events in Oregon significantly related to
climatic indexes?

a. Cross correlation analysis (monthly scale)

b. Linear regression analysis (annual scale)

2. Are the parameters identified above an effective
metric of risk for elevated DA in Washington,
Oregon & California shellfish?

a. Risk assessment (annual scale)






1) Dataset:

Climate indexes + Oregon parameters (1996-2015)

Ocean indexes:
PDO (north Pacific)

Oceanic Nino Index (ONI,
equatorial Pacific)

DA in razor clams along the coast \
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1a) Cross Correlation- a measure of similarity of two series as a function of the
displacement of one relative to the other. Cross-correlations are useful for
determining the time delay between two signals



https://en.wikipedia.org/wiki/Similarity_measure

1a) Cross Correlation

Monthly scale evaluation:

e X=PDO
Y = ONI, SST anomaly, CSR anomaly,
monthly max DA

e X=ONI
Y = SST anomaly, CSR anomaly,
monthly max DA

Result: climatic and local biological and physical variables are
all significantly lag related (months)



1b) Linear Regression

Annual scale evaluation:

X=  March PDO value, March ONlI,
March PDO+ONI, annual max DA

Y = SST anomaly, CSR anomaly, monthly max
DA, mean alongshore currents (March-
April), annual biological spring transition



1b) Linear regression, results




What mechanisms explain the significant relationships observed in parts 1a and 1b?

Warm PDO conditions along the west coast:






1b) Linear regression



Methods Outline

2. Are the parameters identified above an effective
metric of risk for elevated DA in Washington,
Oregon & California shellfish?

a. Risk assessment (annual scale)



2) Risk assessment: Parameters

 What parameters from part 1 are available in OR,
WA, & CA?
— DA in shellfish

e Earliest DA records were in 1991, defining the time frame for
risk assessment (1991-2015)

— PDO, ONI indexes
— Satellite SST

e Used available data to create a monthly SST anomaly product
— Monthly average upwelling
— Copepod species richness Oregon only, not included



2) Risk assessment: Methods

Two types of data:

— “Actual” event occurrence = DA levels in coastal shellfish
e Binning: monthly maxi value for 12-22 of coast (size based on sampling frequency/hydrography)
— “Expected” events described by risk proxy

Risk proxy calculated as follows:

1. Data binned
— Temporally, to monthly intervals (if not already)
— Spatially, to 12 latitude
2. Data scaled, reduced:
— each dataset divided by its max value between 1991-2015
— negative values (cool conditions) removed from PDO, ONI, SST anomaly data
3. Data summed to calculate risk:
— Riskin a given month = the sum of the scaled physical data
— Risk ONLY calculated during upwelling season
— Increased risk assigned to any upwelling season following moderate/strong El Nino Events

4.  Evaluation:
— Annual regressions of risk value vs. DA max
— Annual comparison of # of “expected” and “actua
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DA event occurrences












CONCLUSIONS

1) FIRST EVIDENCE FOR CLIMATE=SCALE
REGULATION OF DOMOIC ACID IN
WEST COAST SHELLFISH
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