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Biggest-ever toxic algal bloom hits West Coast,

shutting down shellfish industries

-The Oregonian, June 16, 2015

California’s commercial Dungeness crab season e
postponed indefinitely over toxin risk

7-May  Quinault tribe razor clam harvest closure (WA

11-Sep  Dungeness crab maximum 140 ppm (northern CA)
27-Oct  Razor clam maximum 170 ppm (southern OR)
3-Nov Dungeness crab & rock crab warning for recreational

harvest (CA) ,4
6-Nov  Commercial rock crab fishery closed (CA) 1
8-Nov  Dungeness crab maximum 70 ppm (southern OR)

Dungeness crab & rock crab recreational & commercial
1M-Nov

fishery closure (CA)

Kory Cropper, left, loads crab traps into the Amber Lynn before the start of the dungeness crab season in Bodega Bay on Wednesday, November 13,
2013. (Conner Jay/The Press Democrat)
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15-May  Shellfish harvest closure (BC Canada) 1 2
29-May  Anchovy viscera maximum 1671 ppm (CA)
1-Jun  Anchovy, sardine fishery closure (CA) 1 CoosBay
3-Jun  Dungeness crab maximum 65 ppm (WA) ® Ophir
5-Jun  Dungeness crab fishery closure (WA) 1
Anchovy, sardine, mussel, & clam closures expanded to
3-Jul
southern CA

22-Nov  Dungeness crab maximum 270 ppm (northern CA) 31
23-Nov  Rock crab maximum 1000 ppm (southern CA) ,4 . 8 Santa Cruz
23-Nov Delayed opening of commercial Dungeness crab fishery 3 ® Nonterey
(WA, OR, CA) 8
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Research Goals: Assess socioeconomic impacts and
identify effective coping strategies

Socioeconomic
Impacts
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wellbeing




A mixed mode survey collected primary data
across 16 west coast communities
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HAB Closures of the Dungeness Crab Fishery
were longest in California
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Model specifications

Socioeconomic Pr(Income loss = m|x) = A(t,, — xB) - A(t,,,.; — XB)
Impacts where

XB = 6,HAB Index

— Income losses + B,Industry
+ 6,HAB Index x Industry
i + 6,Business Owner
Income + 6. Shellfish dependence
recovery + 6,/Income bracket
Emotional

wellbeing




Model specifications

Pr(Income recovery = 1|x) = A(6,+ 6,Income loss
+ B6,Income bracket
impacts + B,Industry

+ 6,Business Owner
Income losses + 6. Alternate Fishing
+ B Alternate Job
+ 6,Advertising
/| Income + 6.Discounts
recovery 8
‘ : + 8,Trade/Barter

Emotional
wellbeing




Model specifications

Yolo o) Tol0)alelsalten Pr(Stress=m|x;) = A(t,, — xB) - A(t,,; — xB)
Impacts where

XB = 6,Income loss + 6,Income recovery

Income losses + 6;lncome bracket + 6, ,Business Owner
+ 6.Traditions impacted + 6, Alternate Fishing
Income + 6, Alternate Job + 84 Advertising
recovery
+ 8,Trade/Barter + 8, ,Borrow
[ Emotional + B,,Assistance + 8 ,,Default
wellbeing




All else the same, fisherman experienced greater
income losses than individuals in hospitality.

Adjusted Predictions with 95% Cls

Hospitality Fisheries

Probability
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Predicted probability of income loss for representative
owner/operator fisherman by State
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Employment hierarchy matters for likely magnitude of

income losses

Covariates: 1
25%
2 56%
HAB Index 0.1 ig 0.6
" a
50K - 2
Income bracket $100K % 0.4
(«B]
Shellfish a-
Dependence 50-75% 0.2
12%
0

Owner/Operator Deckhand/Processor
m<$3000 = $3,000-$9,999 = >$10,000



The average probability of income recovery for

Business Ownership
Income LoOss:
>$10K vs. <$3K
>$10K vs. $3K-$10K
$3K-$10K vs. <$3K
Coping strateqies:
Alternate fishing
Advertizing
Alternate Job
Trade/barter
Discounts

fisherman was 0.3.

Marginal Effect on Outcome Probability
0

Key: Solid=p<0.05

0.4 0.6




Stress experienced: the average probability of strongly

Income L 0sS:
>$10K vs. <$3K
Loss recovered
Business Owner
Traditions impacted:
SA vs. D/N
Coping strategies:
Alternate Fish
Advertize
Alternate Job
Trade/barter
Discount
Assistance

Borrow

Default

Marginal Effect on Outcome Probability

agreeing was 0.4 for fisherman.

Key: Solid=p<0.05
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Next steps

Examine HAB impacts to recreation Investigate alternate fishing strategies
razor clam fishery via fisheries participation networks
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Fulleretal., 2017 [ICES Journal of Marine Science]
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