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The U.S. West Coast is home to vibrant coastal communities deeply connected to the Pacific 
Ocean. For example, coastal marine living resources, tourism and recreation in California, 
Oregon and Washington provided 150,000 jobs and brought in $25bn in gross domestic product 
in 2013 alone[1].  

In 2015, however, feverish conditions in the Pacific Ocean threatened the West Coast. 
Unusually warm waters encouraged the rapid growth of the toxic algae, Pseudo-nitzchia 
australis, producing domoic acid. Consuming foods contaminated with domoic acid causes 
illness, and even death, in humans, seabirds, and marine mammals.   

In order to protect public health, lucrative fisheries are routinely closed for short spells in 
response to harmful algal blooms (HABs). However, the unprecedented scale and duration of 
the 2015 HAB led to widespread and protracted closures of California, Oregon, and Washington 
coastal fisheries[2] and took its toll on the wider marine ecosystem, causing mass mortality in 
seabirds, pinnipeds and sea otters (Figure 1). The total economic losses from this event have 
yet to be quantified, but early evidence suggests widespread losses in income for fisheries and 
tourism[3]. 

The 2015 HAB grimly foreshadows the future. Highly developed climate models predict that 
Pacific waters will continue to warm, creating conditions similar to the catastrophic events in 
2015. More frequent, longer lasting and widespread HABs are likely. However, HAB policy 
responses are complicated by the unpredictable timing, extent and duration of blooms, 
and a lack of coordinated monitoring, information sharing, and action.  

The policy measures recommended here are grounded in one simple goal: continue to protect 
public health while sustaining vibrant West Coast communities. To accomplish this goal, 
we provide three linked recommendations: (1) establish networks that connect managers, 
science, and users, (2) establish formal systems to mitigate the economic effects of 
HABs, and (3) coordinate on-going regional information-sharing and policy. 

(1) Connecting science, users and management: A network of coastal monitoring currently 
exists from southern California through the Pacific Northwest as a part of NOAA’s integrated 
ocean observing system (https://ioos.noaa.gov/). In addition to these efforts, NOAA works with 
researchers at West Coast universities and institutions to develop sophisticated HAB models[4]. 
These models can identify conditions that warrant increased field sampling for marine toxins.  

We suggest building on existing efforts by instituting reliable, standardized pathways to transfer 
information between scientists and managers, and creating an automated system whereby toxin 
thresholds trigger an alert disseminated to policy makers, informing them of the possibility of a 
significant HAB. Additionally, existing modeling efforts should be advanced and integrated to 
create a single unifying forecasting system along the U.S. West Coast. Finally, to extend 
existing monitoring efforts, and to create stakeholder awareness of HABs, we recommend the 
establishment of a web-based clearinghouse that encourages coastal communities to 
participate in ocean monitoring by providing a forum to share on-the-ground observations of 
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coastal conditions (e.g. [5,6]). These efforts can be coordinated under the aegis of the tri-state 
body proposed in recommendation (3) (Figure 2). This sophisticated network of monitoring and 
forecasts will provide policy-makers, managers, and the fishing and tourism industries with 
warning of potential HAB events.  

(2) Economic mitigation: Commercial, tribal and recreational communities can all be 
devastated by HAB events. Currently, however, no coherent system of economic mitigation 
exists to assist these vulnerable communities: although fisheries may request fisheries-specific 
assistance through NOAA, federal funds are likely to be scarcer in at least the near term. The 
coordinating body outlined in recommendation (3) should research alternate funding sources for 
mitigation of HAB-related economic impacts. Fruitful avenues might include federal disaster 
relief funds, state general funds, industry contributions, or even alternate livelihood support (for 
example, fishers subject to a closure are given work removing poisoned marine mammal 
carcasses from tourist beaches). Once funds for economic mitigation are identified, systems 
delineating dissemination of funds should be implemented; these should coordinate with the 
automated alert system outlined in recommendation (1).  

(3) Regional coordination: HABs know no boundaries and their effects are widespread across 
the U.S. West Coast. We recommend the establishment of a tri-state regional coordinating body 
to promote information sharing, especially the sharing of predictive and real-time monitoring of 
ocean conditions and nascent or existing HABs (Figure 2). Existing HAB responses, as well as 
our recommended actions, take place within disparate agencies, at different levels of 
government, and across federal/tribal boundaries. To efficiently and effectively share 
information, reduce duplicate effort, and coordinate complementary HAB responses, this panel 
should consist of state-level policy-makers and managers.   

In sum, these recommendations continue to protect public health while sustaining vibrant 
coastal communities by improving HAB prediction, better disseminating HAB information to 
decision-makers and affected stakeholders, identifying funding, and designing systems for 
economic mitigation of HAB effects, all within a coordinated region-wide framework for HAB 
monitoring and response. 
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Figure 1. Widespread impacts of the 2015 HAB on U.S. West Coast fisheries and marine mammals. 
Shaded regions represent offshore and inshore closures of economically important shellfish. Northern 
anchovy closures are shown at landing sites off California with fish symbols. Stranded marine mammals 
with domoic acid detected and/or poisoned are shown by respective animal symbol, with the number of 
impacted individuals reported. A timeline of impacts on shellfish harvests and fishery closures is shown in 
the table with maximum detected concentrations of a harmful algal neurotoxin, domoic acid. [Open-access 
figure originally published in Geophysical Research Letters[2] with permission to reprint from R.M. McCabe.] 
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Figure 2. Framework for disseminating HAB knowledge between communities, science institutions, 
fishery managers and policy makers at the state-level under a tri-state HAB network coordinated by state 
policy and fishery management leaders in California, Oregon and Washington. Arrows represent 
pathways of information sharing between state-level sectors. 
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