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The Coast Salish people have lived in and stewarded the lands and waters encompassed by the
Marine Stewardship Area as part of their ancestral territory since time immemorial. We recognize,
acknowledge, and honor their inherent, aboriginal, and treaty rights that have been passed down
from generation to generation.

Through this assessment of the State of the San Juan County Marine Stewardship Area, the San
Juan County Marine Resources Committee and the San Juan County Department of Environmental
Stewardship reaffirm their commitment to progressing efforts toward the restoration and
protection of the Marine Stewardship Area's shorelines and waters by furthering the
recommendations put forth herein and ensuring that this work is grounded in a sense of place and
connectedness, guided by indigenous knowledge systems, stewardship practices, science, and
adaptive management strategies.

We recognize our shared responsibilities to continue to foster a healthy and vibrant marine
environment for the generations to come.
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This assessment of the State of the San Juan County Marine Stewardship Area has been distilled from
the work of many passionate voices as an offering to the community and to those who share a similar
desire to steward and nurture our surrounding waters of the Salish Sea. Now facing what appears at
times as insurmountable challenges, this comprehensive detailed summary provides a compass heading
on how to navigate towards an appropriate compassionate response to the health and wellbeing of
the San Juan County Marine Stewardship Area (MSA). From its conception, the MSA was identified as
an area calling for the intimacy of local care, local knowledge, and of local leadership.

All of us on this committee share with many members of our community a deep respect for the more-
than-human world of the Salish Sea that has evolved over millennia and for the stewardship practices
of the Coast Salish people who have inhabited these coasts and seas since time immemorial. As we
begin to understand and acknowledge the complex, intricate, and delicate nature of our surrounding
aquatic worlds, and how our relationship with these worlds reflects their health and well-being, as well
as our own, we regain a foothold with our ability to impact and change the trajectory of uncertainty
and crisis towards renewal and balance.

There is no question as to the enormity of the work set before us in the State of the San Juan County
Marine Stewardship Area 2024, nor do we have all the answers to the many questions that may arise
within this body of invaluable reference. However, as we stand at the crossroads and have a look
around us at this point in time, may we be called to deepen our sense of place, beyond our wildest
imagination, with the more than human community all around us. Combining our sciences, our
methodologies, our policies, and a sense of stewardship towards all life forms, with which we are all
inextricably connected, we begin a path toward the right action. With our growing awareness of the
MSA and its surrounding shorelines and habitats, may we begin to make steps toward a more equitable
future for all life.

Sourced by its incredible beauty, awestruck by its inherent vast intelligence, and humbled by our
feelings of wonder, may we not forget our potential for collective transformative change residing in
every one of us, within our small community, from this place on Earth, from which we call home.

Forward

Jeffrey Dyer & Christina Koons, San Juan County Marine Resources Committee
February 16, 2024
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San Juan County lies at the heart of the
Salish Sea, at the convergence of Puget
Sound, the Georgia Basin, and the Strait of
Juan de Fuca. The archipelago is
characterized by a rich diversity of marine life
and habitats. 

The islands have been a thoroughfare to
Coast and Straits Salish Tribes and First
Nations since time immemorial, and more
recently Euro-American settlers, providing
access to natural resources that have shaped
Indigenous and Islanders’ lifeways. 

Today there are 14 federally recognized
Coast Salish and Straits Salish Tribes that
have treaty-reserved rights and, or ceded
territories within the islands. They remain
inextricably linked to the lands and waters as
their ancestors were. The Islands’ natural
resources continue to provide traditional
foods and cultural sustenance for their
families and communities. 

The transboundary waters of the Salish Sea
have historically provided important trading
routes between the islands and the mainland
to both present-day British Columbia,
Canada, and Washington State. Now, the
waters include major commercial shipping
lanes that see commercial vessel traffic
circumnavigating and passing through San
Juan County waters.  

The Islands continue to attract new residents
and remain a popular tourist destination
attracting an average of 655,000 visitors a
year. The Islands are consistently one of the
top ten boating destinations in the United
States. The popularity of the islands combined
with the expanding mainland urbanization
brings with it a plethora of impacts on the
local marine environment that will only
increase, especially as demand for global
freight increases. In turn, the expansions in
vessel traffic and the continued popularity of
the islands for recreational boating increase
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the risks of accidents and oil spills. 

The preservation and restoration of our
marine environment, which makes up the San
Juan County Marine Stewardship Area, flows
from our collective actions on land and water
to our beaches, eelgrass, and kelp beds, and
the dynamic troughs of the Salish Sea. 

This report provides a comprehensive
assessment of the current state of the Marine
Stewardship Area. The assessment allowed
the Marine Resources  Committee (MRC), the
San Juan County Marine Program, and
partners to provide a list of
recommendations needed for continued
collective progress towards restoration and
protection of our marine habitats and
species, so that we may successfully foster a
healthy and vibrant marine environment for
generations to come.

In 2004, the San Juan County Council
designated San Juan County as a voluntary
Marine Stewardship Area (Resolution 8-
2004). This designation had the objective of 

“Facilitating the protection and
preservation of our natural marine

environment for the tribes and other
historic users, current and future

residents and visitors.” 

It was designed to protect the unique and
valuable marine resources of the islands
while allowing ongoing sustainable use to
occur.

With this designation, the San Juan County
Council tasked the Marine Resources
Committee (MRC) with developing a Marine
Stewardship Area (MSA) Plan that laid out
detailed strategies for how the County could
achieve the MSA’s stated goal (Evans &
Kennedy, 2007). The MRC undertook an
extensive planning effort guided by The
Nature Conservancy, which involved hundreds
of stakeholders, numerous workshops, many
months, and extensive funding. The plan was
published and adopted by the County
Council in 2007. 

The 2007 MSA Plan identified 7 core
biodiversity targets to protect, 3 socio-
cultural targets that addressed the socio-
cultural and economic importance of the
marine environment, and specific threats and
stressors impacting the waters around the
islands.

BACKGROUND
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Extensive community input gathered as a part of the development of the MSA plan in 2007 resulted in
six top-priority protection strategies (figure 1). The strategies considered to be the most important for
protecting the Marine Stewardship Area were:

fostering a stewardship ethic in residents and visitors, 
managing activities to reduce harm to marine habitat and water quality, 
reducing toxins entering the food web, 
reducing the risk of large oil spills in county waters, 
recovering bottom fish species,
preserving marine access and views. 

Since 2009, the MRC and County have built local capacity for supporting these strategies by
coordinating efforts among collaborating organizations, focusing local, state, and federal resources,
and launching new conservation and education programs. 

Over the last decade, there have been many changes to marine resource health and use within the
MSA that were not reflected in the 2007 plan. Prominent examples of this include the sea star wasting
disease epidemic (Harvell et al., 2019), the onset of eelgrass wasting disease, the return of humpback
whales, the continued decline of Southern Resident killer whales, and the discovery of invasive species
such as European green crab. In addition, while there has been state-led success in recovering bottom
fish, limited monitoring of voluntary bottom fish reserves indicates the variable efficacy of these
protective measures, providing valuable lessons for current and future marine resource monitoring
efforts.

Figure 1. The top six strategies for protecting the San Juan County MSA identified in 2007. 



While the MSA has experienced a variety of changes over the last decade there has also been
significant progress towards addressing many of the 2007 strategies. Despite these accomplishments,
few of the 2007 plan’s strategies have been fully implemented and the plan has had limited use by
local and regional managers and planners, despite the County’s intentions. Furthermore, the 2007 MSA
Plan no longer reflects the state of the MSA’s marine ecosystems, nor the local use of marine resources.
Thus, an assessment of the status of the MSA is overdue. 

Monitoring eelgrass and documenting eelgrass wasting disease (Christiaen et
al., 2022,).
Mapping of shoreline modifications (Friends of the San Juans, 2010, 2022a).
Mapping of forage fish spawning locations (Friends of the San Juans, 2022b). 
Comprehensive beach seining to document nearshore fish utilization (Beamer &
Fresh 2012). 
Monitoring changes in kelp presence within the islands (Palmer-McGee, 2019).
Identifying the costs of oil spill impacts and oil spill prevention, and the
effectiveness of positioning an Emergency Response Towing Vessel in the
vicinity of the San Juan Islands (Page et al., 2019, and the Vessel Drift and
Response Analysis for the Strait of Juan de Fuca to the Southern Strait of
Georgia). 
Analyzing oil spill response capacity (Nuka, 2015). 
Stormwater monitoring and management through the Clean Water Utility
(County Storm Water Basin Planning I & II). 
Salmon recovery planning efforts:

Pulling It All Together (PIAT) II (Friends of the San Juans, 2017) 
San Juan County Salmon Recovery Chapter Update (San Juan County
Salmon Recovery Lead Entity, 2022). 

Washington State Governors Southern Resident Killer Whale Task Force (SRKW
Task Force, 2019)

4
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GOALS &
OBJECTIVES 

In 2007, the MSA Plan set out to facilitate the protection and
preservation of our natural marine environment for the tribes and
other historic users, current and future residents, and visitors. 

The MRC and County’s Marine Program have now had the
opportunity to assess the current status of the MSA and to provide
recommendations that will allow the MRC, and local, State, Federal,
and Tribal partners to achieve the goal of fostering a healthy and
vibrant marine environment for future generations. 

This status assessment addresses the following goals: 

Status review of strategies and related actions identified
in 2007.
Review and update current and emerging threats and
stressors.
Review and update the core biodiversity targets.
Identify recommendations needed to address the
identified threats and knowledge gaps going forward.

In addition, this effort included a compilation of maps of critical
areas and protected habitats that occur within the MSA, and a list
of relevant management efforts and plans related to the MSA and
surrounding region.
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This report has been structured around five
chapters and related appendices. A
comprehensive review of the 2007 MSA plan
was undertaken by the MRC and its MSA
subcommittee with the support of County
staff. This review and assessment included
the following core activities: 

Reviewed and assessed the 2007 Plan’s
Strategic Actions and compared to the
local Ecosystem Protection and Recovery
Plan (San Juan County LIO 2017), and the
WIRA 2 Salmon Recovery Chapter Update
(San Juan County, 2022). 

1.

Undertook a marine managers survey2.
Hosted a series of Marine Manager
Workshops to review and discuss trends,
threats, and key knowledge gaps to the
core biodiversity targets identified in the
2007 plan and identify recommendations
to address the threats and knowledge
gaps. 

3.

Summaries of the 2007 Strategic Action
Review, marine managers survey, and the
marine manager workshops are provided in
Appendix 1. 

The report is laid out around the following key
chapters: 

The State of the San Juan County Marine
Stewardship Area 2024 provides a
comprehensive review of the Threats and
Stressors currently impacting the MSA.
Additionally, each of the MSA Focal
Conservation Targets have been reviewed,
updated, and expanded to provide a more
thorough understanding of the current status
of key marine habitats and species found
within the MSA. This has allowed the MRC
and partners to provide a comprehensive list
of Recommendations For Continued Progress
to address the identified threats, stressors,
and data gaps. 

While the bulk of this status report
concentrates on the current status of the MSA
this report also provides details and map links
to the many protected areas and
management areas that fall within the MSA
(Appendix 2), as well as the many
management efforts and plans that apply to
the MSA (Appendix 3). These sections provide
a comprehensive list of resources and links to
relevant maps. These lists will be updated as
new information becomes available. 

ASSESSMENT
LAYOUT

Chapter 1: Introduction
Chapter 2: Threats and Stressors
Chapter 3: Focal Conservation Targets
Chapter 4: Recommendations for Continued Progress 
Chapter 5: Conclusion



2. THREATS AND
STRESSORS

The Salish Sea is one of the world’s largest
and most biologically rich inland seas that
supports numerous species of mammals, birds,
fish, and invertebrates, which in turn are vital
to the regional economy, culture, and quality
of life (Khangaonkar et al. 2021). 

However, the region is under significant
pressure from a growing human population,
over-exploitation of natural resources,
changing oceanic and atmospheric
conditions, and urban development (Gaydos
et al., 2015). 

By next year, 2025, the human population
within the Salish Sea ecosystem is expected
to expand beyond 9 million people and
continue to increase through 2050
(Sobocinski, 2021). 

The impacts of this growth are already being
felt throughout the San Juan County Marine
Stewardship Area (MSA). 

There are 175 islands encompassed by the
MSA and people reside on approximately 44
either permanently or temporarily. For many
residents and visitors, the Islands are an
escape from the big urban centers, but the
MSA is not immune to the impacts of
increasing development here and in the
surrounding US and Canadian mainland and
Vancouver Island, nor the rapid pace of
global climate change. Since 2010 the
population of San Juan County has grown by
17.7% to 18,557. However, the San Juan County
Visitors  Bureau suggests the islands attract
an average of 655,000 visitors per year, with
half of those coming during the peak summer
months of June-August. This represents an 

7
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estimated 8-fold increase during the summer
months over the year-round population. 

Population growth in the region has driven
the development of both private and public
infrastructure (Sobocinski, 2021), and this has
also been true for San Juan County. 

The health and resilience of the Salish Sea
ecosystem and surrounding bioregion is
threatened by a broad array of legacy,
continuing, and emergent stressors
associated with industrialization and
urbanization (Sobocinski, 2021, Gaydos et al.,
2015). 

These same stressors also impact the marine
species, habitats, and lifeways of the
residents of the San Juan Islands and the
Coast and Straits Salish people with cultural
and treaty ties to the islands and
 . 

surrounding waters. This chapter lays out the
core threat themes that have been identified
for the Marine Stewardship Area.

More specific sub-threats were further
identified by the Marine Resources Committee
and San Juan County Department of
Environmental Stewardship. The five core
threat themes identified as impacting the San
Juan County Marine Stewardship Area
include:

 Shipping and Boating1.
 Recreation & Resource Extraction2.
 Shoreline Development3.
 Climate Change 4.
 Invasives Species and Altered
Food Web Dynamics

5.
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 Shipping and Boating Human Recreation and
Resource Extractions

Climate Change

Development of Islands
and Shoreliens

Invasive Species and
Altered food Web

Dynamics

These threat themes were identified through review of
the following plans:

2007 MSA Plan (Evans and Kennedy, 2007), 
Ecosystem Protection and Recovery Plan (EPRP, San
Juan Local Integrating Organization, 2017), 
Salmon Recovery Chapter Update (San Juan County
Salmon Recovery Lead Entity, 2022), 
State of the Salish Sea Report (Sobocinski, 2021),

Threats and stressors identified during the 2020 Marine
Managers Workshop were also considered.  

More specific sub-threats were further identified by the
Marine Resources Committee and San Juan County
Department of Environmental Stewardship staff. 

Five core threat themes were identified as
impacting the San Juan County Marine
Stewardship Area. 

CORE THREAT THEMES
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SHIPPING AND BOATING
IMPACTS

Approximately 90% of traded goods are transported across ocean waters (OCED, 2021). Total global
transport (passenger and freight transport and all transport modes) is projected to more than double by
2050 as compared to 2015 (OCED, 2021). This has been associated with wildlife disturbance and the
effects are expected to increase with continued vessel traffic expansion (Cunha et al., 2017, Gaydos et
al., 2015). The threats associated with shipping were recognized in the 2007 plan and have also been a
core focus of the San Juan Local Integrating Organization (LIO) and Marine Resources Committee. 

The San Juan MSA includes and is bordered by commercial shipping lanes providing access to the Port
of Vancouver (Canada’s largest port) as well as other ports and terminals in BC, and ports, terminals,
and refineries in Washington State. San Juan County’s marine waters to the north, west, and south
include a Traffic Separation Scheme that is regulated by the International Maritime Organization (IMO)
to manage large commercial shipping (IMO 1972). Vessel traffic is managed by the US Coast Guard
and Canadian Coast Guard Co-operative Vessel Traffic Services (CVTS) for the Strait of Juan de Fuca
region (US Coast Guard, 2022). San Juan County also includes the Turn Point Special Operating Area
(USCG) and the Eastern San Juan Island Archipelago VTS Special Area Regulations (also known as
Rosario Strait Special Area, CFR 161.13 and CFR 161.55). 

These ocean-going vessels include tankers, bulk carriers, cargo, and cruise ships. Ferries and
government vessels including the Coast Guard and Navy are also common in the MSA. In addition to
shipping and commercial traffic, there are many stressors associated with smaller vessels including
commercial tugs, fishing vessels, wildlife viewing boats, and numerous recreational boats ranging in size
from small skiffs to large sailing and motor cruising boats (summarized in Sobocinski 2021).

There are diverse threats associated with increases in vessel traffic in the Salish Sea (Table 5.1). An
increase in shipping leads to a higher risk of oil spills (Page et al., 2019). Shipping activity has also been
identified as a threat to the critically endangered Southern Resident killer whales (NMFS 2016).
Disturbance from vessels and vessel noise are hindering the recovery of the Southern Resident killer
whale population (NMFS 2016). Diverse threats are associated with increased vessel traffic in the Salish
Sea (Table 5.1). An increase in shipping leads to a higher risk of oil spills (Page et al., 2019). Shipping
activity has also been identified as a threat to the critically endangered Southern Resident killer whales
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(NMFS 2016). Disturbance from vessels and
vessel noise are hindering the recovery of the
Southern Resident killer whale population
(NMFS 2016). In 2018, the Southern Resident
Orca Task Force identified 12
recommendations to address the impacts of
vessel disturbance on the imperiled
population (Southern Resident Killer Whale
Task Force, 2019).  These recommendations
addressed both the increase in shipping
traffic as well as impacts related to smaller
vessels that frequent the whales’ critical
habitat and the MSA. 

The San Juan Islands are a popular boating
destination for recreational boaters from
throughout the Northwest. There are 17
public, club, or commercial marinas on the
three main San Juan islands (Whittaker et al.
2018). These range in size from 8 to over 500
slips, providing for approximately 1,940 boats
(Whittaker et al. 2018). In addition, there are
numerous private docks and mooring buoys.
In 2009, 1,835 mooring buoys were identified
in the MSA, accounting for approximately
two-thirds of all the mooring buoys in the
inland waters of Washington State (Friends
of San Juans, 2010). This number does not
appear to have changed significantly though
there are increasing reports of buoys being
installed without the required authorizations. 

Boaters also anchor out around the islands,
particularly at popular marine state parks at
Sucia, Jones, and Stuart Islands. Other
popular anchorages include Westcott Bay 

on the west side of San Juan Island, Blind Bay
at Shaw Island, and Watmough Bay on Lopez
Island. Whittaker et al., (2018) conservatively
estimated that the well-known anchorage
areas could accommodate approximately 270
boats per night,  however, vessel counts
conducted during 2020 and 2021 when the
Canadian border was closed to boater traffic
due to COVID-19 restrictions suggest that this
is a gross underestimate. 

The impacts of recreating boaters include
disturbance to the nearshore and embayment
habitats from anchoring activity, shading, and
the improper discharge of waste, and
disturbance of marine wildlife through noise
and encroachment at sensitive habitats such
as seal haul-out sites. 

Vessel strikes with marine mammals (Olson et
al., 2021) are also an increasing concern in
the islands. Harbor porpoise, Southern
Resident killer whales, minke whales, and
humpback whales have all been observed
with either injuries consistent with a vessel
strike or have been observed being directly
impacted by a vessel. Marine mammals have
also been observed entangled in fishing lines
(Warlick et al., 2018).



Threat Theme: Shipping and Boating 

Sub-Threats

Increased accident and spill risk
Increased vessel disturbance for species and habitats from noise and presence
Increased vessel strike/collision risk with marine mammals
Transboundary differences in spill prevention and preparedness measures
Remoteness of islands hindering the 4-6 hour planning standard for spill response
combined with limited local capability for emergiency spill response. 
Lack of preparedness for non-floating oil type spills
Increased risk of invasive species introduction
Anchor disturbance
Pump-out infrastructure/facilities and non-compliance
Liveaboards outside marinas
Derelict vessls and vessels of concern
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The San Juan archipelago is not only a premier boating destination for recreational boaters, but it is
also a popular wildlife viewing destination. The MSA is home to numerous whale-watching and fishing
charters while companies also come to view wildlife and fish from the surrounding region, including
from Canada. As a result, vessel presence and density within the San Juan MSA is an increasing
concern and their associated stressors are becoming more apparent. The stressors or sub-threats
identified are detailed in Table 2.1. 

Table 2.1 Threat themes identified for shipping and boating in the MSA
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HUMAN RECREATION AND
RESOURCE EXTRACTION

Recreation in and alongside the marine environment of the San Juan MSA is one of the main economic
drivers for the County (Whittaker et al., 2018). The islands host numerous public parks that provide
residents and visitors access for recreational boating, kayaking, and paddle boarding, particularly on
the larger ferry-served islands of San Juan, Orcas, Lopez, and Shaw Islands. During the summer months,
the islands see their population increase approximately 8-fold with seasonal workers and visitors.
Visitors to the islands reportedly numbered 589,671 in 2022 and 568,335 in 2021, down from a pre-
pandemic level of 820,553 in 2019 and 749,498 visitors in 2018 (San Juan Islands Visitors Bureau, 2023).
The peak visitor season is June through September with the vast majority visiting during July and August
(San Juan Islands Visitors Bureau, 2023). While the exact number of visitors engaged in boating is
unknown, the number of boats registered within the county was 5,670 in 2021.  Recreation was not
identified as a threat to the MSA in the 2007 plan (Evans & Kennedy, 2007), but as noted above,
recreational boating impacts the marine environment. Pressures are related to both boaters who stay
on board their boats and cruise the islands, as well as boaters with a focus on day trips and
recreational fishing. 

Fishing and shellfish harvests as both a recreational activity and a commercial pursuit have long
occurred in the San Juan MSA and were identified as a stressor in the 2007 plan (Evans & Kennedy,
2007). Marine resource extraction has been occurring in the islands for millennia. Fishing for salmon
continues to be a focal activity of the Coast Salish, but they also cultivated and harvested a variety of
marine invertebrates including clams, cockles, mussels, oysters, and sea cucumbers (Pratt, 2022), as
well as eelgrass and kelp (Pratt, 2022, Calloway et al., 2020). While traditional fishing methods were
generally considered sustainably managed (Lichatowich 1999, Atlas et al., 2021), the unregulated
extraction from a growing population in the early 20th Century (Sobocinski, 2021) and the continued
industrialization of fishing throughout the latter half of the 20th Century have resulted in the closure or
severe reduction of several fisheries in the islands. Commercial harvest for herring and herring roe
began in the islands in the 1870s and peaked in the mid-1970s, but declining stocks led to a region-wide
closure in the 1980s (Pratt, 2022). Modern commercial fishing for rockfish began in the 1920s and saw a
significant increase in the 1970s and 1980s followed by abrupt declines.  Commercial catches hit an all-
time low by 2009 (WDFW 2011) and in 2010 the recreational and commercial rockfish fishery closed. The
overfishing of rockfish in the San Juan Islands and Puget Sound resulted in several species being listed
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under the ESA and led the MRC to implement
voluntary rockfish area closures throughout
the MSA (Evans & Kennedy, 2007). 

There was also a substantial recreational
abalone fishery centered in the San Juan
Islands that may have yielded as many as
41,000 individuals per year (Sowul et al.,
2021). Despite the introduction of
management actions, the abalone population
has not been able to recover, in part due to
the impacts of illegal harvest (Sowul et al.,
2021). Pinto Abalone were listed as
endangered in Washington State in 2019. 

Tribal, commercial, and recreational fisheries
remain for Dungeness crab, spot prawn,
geoduck, green sea urchin and sea cucumber.
There is a very limited fishery for some rockfish
and salmon species. These fisheries are
closely managed through a co-management
system of the tribes and Washington State, as
well as with Canada through the Pacific
Salmon Commission. 

There are several shellfish farms in the islands
and people can locally dig for clams under
recreational fishing licenses. Harvesting of
marine resources is considered a mainstay to
the lifeways of many islanders and continued
access to harvestable marine resources in the
islands by Tribal members is protected
through the Treaties with the US (e.g., Point
Elliot Treat, 1855, GOIA) for those with
established Usual and Accustomed areas. 

However, continued declines and loss of
biodiversity threaten access to adequate
resources for food security, ceremonial, and
subsistence needs (Sobocinski, 2021). Other
impacts to treaty rights and lifeways are
linked to the increased density of recreational
boats using the waters around the islands as
well as increasing levels of  private and public
marine infrastructure that restrict access to

traditional shellfish beds or fishing areas.
Additionally, the legacy of the industrial
fishing age continues to impact species’
ability to recover through direct mortality and
habitat degradation associated with derelict
fishing gear. 

Other legacy impacts are related to derelict
pilings and creosote. Piers and docks litter the
shorelines of the Salish Sea, and the San Juan
MSA is not immune. Creosote-treated pilings,
both those abandoned and derelict relics
from a bygone era of maritime industry, as
well as modern marine infrastructure, leach
toxic materials into the water and sediments
around pilings (Sobocinski, 2021).  This legacy
is not only a threat to marine organisms but
also human health, particularly when
degraded structures break apart and end up
on public beaches (Sobocinski, 2021). 

Beaches are also the landing place for more
modern marine debris including plastics.
Plastic pollution in our oceans is now of global
concern as plastics are found throughout the
world’s marine environments. The stressors or
sub-threats identified to result from recreation
and resource extraction in the MSA are
detailed in Table 2.2. 



Threat Theme: Recreation and Resource Extraction

Recreation Sub-Threats

Visitor capacity 
Recreational boats
Overuse and inappropriate use – e.g., driftwood removal, removing flora and fauna,
extended stays on boats in one location, trampling
Plastic pollution, littering, and marine debris 
Lack of appropriately sited and designed marine infrastructure
Lack of awareness/education 
Shoreline users
Recreation activities e.g., shoreline modifications (mooring buoys) impacting Tribes’
access to Usual and Accustomed areas and lifeways

Resource Extraction Sub-Threats
Harvest –illegal poaching and underreporting/misreporting of catch
Evolving aquaculture developments
Coordination challenges between Federal, State and local land managers resulting in
greater human access to sensitive marine habitats (e.g., rocky reefs used by pinnipeds
and shore birds) 
Lost and derelict fishing gear
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Table 2.2 Threat themes identified for recreation and resource extraction in the MSA
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DEVELOPMENT OF ISLANDS
AND SHORELINES

The San Juan County MSA encompasses over 400 miles of shoreline. While approximately two-thirds of
the shoreline is rocky, the rest consists of soft shore habitats including pocket beaches and drift cell
systems (feeder bluffs, transport zones, and accretionary beaches, Whitman et al., 2012, Friends of the
San Juans, 2022a). Eighty-nine percent of marine parcels in the MSA are in private ownership,
equating to 301.69 miles of the MSA in private ownership. These soft shore habitats are particularly
vulnerable to impacts from shoreline development. 

Shoreline alteration rates are highest in urban areas, however, rural regions also experience shoreline
development (Sobocinski, 2021), and this is especially true in the San Juan archipelago. In recent years
real estate transactions in the County have accelerated (increasing by 63% in the first half of 2021
compared to the same period in 2020, and high-end sales exceeding $1 million increasing by 158%, San
Juan County Salmon Recovery Lead Entity, 2022). Friends of the San Juans (2010) found that most
shoreline impacts are driven by residential development. In addition to shoreline armoring; docks, floats,
and mooring buoys are commonplace in the MSA, and all have related impacts on shoreline functions,
species, and marine habitats. Such modifications were identified as a top threat to the San Juan
County MSA in the 2007 plan (Evans & Kennedy 2007), and these impacts continue over a decade
later. 

Shoreline armoring has been highlighted as one of the most significant threats to marine and estuarine
shorelines in the Salish Sea, impacting both biological and physical processes (Sobocinski, 2021), and
the same is true for the MSA. The MSA plan identified shoreline armoring and other modifications as a
top threat to the county’s marine biodiversity (Evans & Kennedy, 2007),  as did the County’s Ecosystem
Protection and Recovery Plan (San Juan Local Integrating Organization, 2017) and the County’s Salmon
Recovery Chapter Update (San Juan County Salmon Recovery Lead Entity, 2022). 

Shoreline armoring impacts natural coastal processes including “squeezing” the intertidal zone (Dethier
et al., 2016) and disrupting the conditions required by beach spawning fish (Sobocinski, 2021, Friends of
the San Juans 2022a). Loss of natural shoreline structures such as beach wrack, driftwood, and upland
vegetation impact invertebrate communities that rely on them for food and shelter, as well as result in
loss of shade that leads to mortality of surf smelt eggs (Sobocinski, 2021, Quinn et al., 2012) and
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disruption to migrating salmon.  

Despite changes to the regulatory landscape
and increased voluntary efforts such as the
Shore Friendly program, Friends of the San
Juans (2022a) found that new armor
installation in San Juan County continues to
outpace armor removals. Between 2009 and
2019 1.8 miles of new armor was installed
compared to the removal of just 0.3 miles.
Additionally, almost 80% of the new armor
was not permitted (Friends of the San Juans,
2022a). This indicates that shoreline armoring
is a continuing threat to the shoreline species
and habitats of the MSA. 

Other shoreline modifications include docks,
boat ramps, mooring buoys, and jetties. Most
of these structures are located along non-
rocky, more protected shorelines in the
county, and thus are concentrated in areas
important to forage fish, eelgrass and other
key species and habitats (Friends of the San
Juans, 2010).  

There is consistent evidence that overwater
structures such as docks and piers impair
eelgrass survival and growth and potentially
also impact other marine vegetation species
(Fresh et al., 2006, Lambert et al., 2021).
However, more research is needed to fully
understand the impacts of these structures on
fish species. 

While the impacts of mooring buoys are
thought to be limited to the seabed, almost
2,000 mooring buoys were recorded in the
MSA in 2009 (Friends of the San Juans, 2010)
and again in 2022 (MRC, 2022) and there
may be unknown indirect impacts in areas
with high densities. The Coast Salish Tribes
with Usual and Accustomed fishing areas in
the MSA have begun to express  increasing
concerns over the impacts of shoreline
modifications to their Usual and Accustomed

fishing and harvesting areas. These
developments may also impinge on culturally
sensitive sites. 

While much concern focuses on the
development of shorelines and coastal areas,
any development in the islands will inevitably
have an impact on the marine environment.
Terrestrial urbanization, agriculture, and other
developments lead to the fragmentation of
freshwater systems and an increase in
chemicals and bacterial pollutants entering
our waters through stormwater. Rainfall runs
across hard, impervious surfaces, picking up
pollutants before discharging into streams,
rivers, and the ocean. Surface runoff is the
largest contributing source of toxic loading to
the Salish Sea (Ecology and King County
2011).

While many chemicals entering the waterways
are considered legacy pollutants because of
their long history of use and persistence in the
environment (Sobocinski, 2021), there are also
novel contaminants of emerging concern
(CECs) now posing threats to the marine
environment. The impacts of these pollutants
have been documented throughout the Salish
Sea ecosystem. 

Relatively higher concentrations of PAHs and
PCPs have been detected in mussels of the
San Juan MSA, which is more typical of
urbanized and industrialized areas in the
South-Central Puget  Sound Basin, though
concentrations of DDTs and PBDEs tended to
be lower in the MSA (Langness & West 2020). 

Impervious surfaces continue to provide a
transport pathway for toxic chemicals from
terrestrial to aquatic habitats in Puget Sound
(Langness and West, 2020). The stressors or
sub-threats identified to result from the
development of the islands and shorelines of
the MSA are detailed in Table 2.3. 



Threat Theme: Development of Islands and Shorelines

Sub-Threats

Marine infrastructure both legacy and active 
Lack of well-managed infrastructure and legacy impacts including poor placement of
infrastructure relative to aquatic vegetation and shorelines. 
Shoreline vegetation removal 
Unpermitted (and permitted) shoreline development
Regulatory complexity that leads to unpermitted actions
Poor implementation and enforcement of Shoreline Master Program code. 
Lack of enforcement activities, - monitoring or tracking of on the ground conditions. 
Lack of incentive to do the right thing – e.g., to clean up creosote, replace docks, non-
compliance
White cap-to-white cap (holistic region-wide) impacts on salmon & marine ecosystem 
Agricultural run-off and other non-point source contaminants 
Novel chemicals entering fresh water and transported to the ocean 
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Table 2.3 Threat themes associated with development of the islands and shorelines
in the MSA
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CLIMATE CHANGE

There is nowhere in the world that is not impacted by climate change. It is a global problem with local
impacts and the San Juan County MSA has not escaped the effects of a changing climate. The key
threats to the MSA associated with climate change include sea level rise, increased prevalence of
severe storm events, changes to precipitation patterns, increases in water temperature, and ocean
acidification. Climate change affects both the physical conditions and the ecology of the MSA’s marine
habitats. 

For a county composed entirely of islands, the most obvious impact related to climate change is sea
level rise. Modeling suggests that sea level rise will directly impact those properties within the FEMA
100-year flood plain. Sea levels are expected to rise 2 ft by 2060, this means that those properties that
currently have a 1% probability of flooding within the 100-yr flood plain will experience a 99% probability
of annual flooding by 2060 (ESA, 2023). 

Coastal habitats are likely to experience an increase in erosion, inundation of low-lying coastal areas,
and the landward translation of beaches, especially as increases in sea level interact with tides, storm
surges, and freshwater input (MacLennan et al., 2013). Coastal bluffs, beaches, estuaries and lagoons,
deltas, and human-modified shore types are more vulnerable than rocky shorelines (MacLennan et al.,
2013) threatening coastal developments, infrastructure, culturally important areas, and critical habitats
such as forage fish spawning habitats (Johannessen and Macdonald, 2009, Sobocinski, 2021). Habitat
changes associated with sea level rise are expected to affect the geographic range, abundance, and
diversity of marine species, particularly those that utilize shallow nearshore habitats (Sobocinski, 2021).
Shellfish and eelgrass beds are likely to change distribution and extent as they experience longer
inundation times and changes to water depth (Sobocinski, 2021). While soft shorelines are generally
more tolerant of fluctuating water levels, those that have been degraded or modified will be less likely
to adapt to higher water levels, particularly where there is shoreline development, e.g., armoring, and
roads (ESA, 2023).  

Sea Level Rise
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The increasing frequency of severe storm events will result in an increase in backshore connector roads
and other critical infrastructure at risk of inundation and/or falling into the sea. Attempts to maintain
this infrastructure through the armoring of shorelines impact the natural shoreline processes critical to
ESA-listed species and reduce the resiliency of these shorelines to the impacts of sea level rise and
storm surges. Community awareness and acknowledgment of the impacts of sea level rise and
increased severe storm surge frequency are needed to build support for a shift away from current
management practices to something that will enable greater resiliency across the board – for ecology,
community, and economic sustainability of infrastructure. 

Thermal stress is widely studied and known to be a major structuring force in intertidal and nearshore
ecosystems (Raymond et al., 2022), but with extreme heat events expected to become more common,
they are likely to become a major influencing factor on the ecology of the MSA’s intertidal ecosystem
with significant economic and cultural impacts. 

Rising ocean temperatures are another consequence of global climate change. Sea surface
temperatures in Southern British Columbia have shown warming trends of ~0.56˚C per decade, higher
than the global average (Sobocinski, 2021). Higher temperatures increase the susceptibility of
organisms such as sea stars and eelgrass to marine diseases (Harvell et al., 2019, Burge and
Hershberger 2020), and amplify bioaccumulation of contaminants (Alava et al., 2018). Higher sea
surface temperatures are also contributing to the loss of kelp forests (Calloway et al., 2020). Marine
heatwaves are another climate change-induced temperature anomaly. Two significant heatwaves have
occurred off the west coast in the North Pacific in the last decade, the “blob” beginning in late 2013
and persisting through 2016, and another in 2019 (Wagner, 2022). The warmer ocean conditions had
wide-ranging direct and indirect impacts on marine species in the Salish Sea and the marine
ecosystem response was complex, especially at higher trophic levels (Bond, 2021). Harmful algal blooms
had extended effects through the food web to higher trophic levels including seabirds and marine
mammals (Bond, 2021), while zooplankton productivity appeared to increase because of higher nutrient
loads entering via freshwater inflows (Khangaonkar et al., 2021). The effects of the blob persisted for
several years afterwards (Sobocinski, 2021).

Temperature

Ocean acidification refers to the reduction in the pH of the ocean due to the absorption of carbon
dioxide from the atmosphere. Ocean acidification, like sea level rise and warming temperatures, has a
global impact. Pacific Northwest coastal waters are among the most acidified worldwide and the
geography, bathymetry, and natural physical forcing in the Salish Sea puts the region at a similar risk as
neighboring coastal areas to ocean acidification (Sobocinski, 2021). Many key biological processes are
sensitive to changes in ocean pH and high CO2 levels. Direct effects include impeding the calcification
process impacting ecologically and economically important shellfish species, e.g., clams and oysters
(Sobocinski, 2021). Fish have also been shown to experience olfactory disruption and other 

Ocean Acidification



Threat Theme: Climate Change

Sub-Threats

Sea level rise and associated flood and erosion hazards
Increased prevalence of intense storm/heatwave/rain events
Increased storm surge resulting in degradation of near-shore habitats 
Increasing water temperatures impacting key species & susceptibility to marine diseases
Rising temperatures – sea water and intertidal 
Coastal eutrophication and hypoxia/harmful algal blooms
Loss of habitat through coastal squeeze
Shift to warm water species
Ocean acidification
Uninformed public
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Table 2.4 Threat Themes associated with Climate Change

physiological impacts (Williams 2019). Increased acidity will further harm local shellfish and related
recreational, cultural, and commercial fisheries (Island Climate Resilience, 2017).

The consequences of climate change are far-reaching. The economic and cultural impacts on coastal
communities are unlikely to be equitably distributed, especially in terms of sea level rise, habitat loss,
and changing distributions of organisms that humans have relied on since time immemorial (Sobocinski,
2021). Table 2.4 lists the main sub-threats or stressors identified for climate change in the MSA. 
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INVASIVE SPECIES AND
ALTERED FOODWEB
DYNAMICS

Food webs throughout the Salish Sea are in a near-constant state of flux, whether due to local or
regional conditions, seasonal changes, or large-scale perturbations, the potential consequences of
which often remain unknown (Wagner, 2016). Organisms’ response to these changes can have
cascading effects through the food web. Pinniped populations in the Salish Sea have recovered since
marine mammals became protected under the US Endangered Species Act in 1973 (Jeffries et al.,
2003). Humpback whales also now have a year-round presence in the MSA. There are both ecological
and economic consequences of these recoveries, including higher predation pressures on forage fish,
competition with other predators (e.g., marine mammals and seabirds), and impacts to fisheries
(Chasco et al., 2017). Another example of altered food web dynamics includes the effect of the
widespread loss of sea stars from the sea star wasting disease that has attacked >20 species of sea
star since 2013 (Harvell et al., 2019). The loss of keystone species like sea stars can have cascading
effects that can drive community effects influencing marine ecosystem processes (Harvell et al., 2019). 

Changes in the abundance of almost any species can cause strong ripples as the remaining organisms
reshuffle themselves. Alterations to food webs within the MSA likely result from the interaction of all the
threat themes addressed in this chapter. Additionally, other human actions resulting in the introduction
of non-native species, and from aquaculture and hatchery practices have also been identified as
impacting the MSA’s food webs. This section addresses some of these associated threats as well as
highlights the fact that there may be emerging and novel impacts to come that we do not yet fully
understand.

Invasive species

Invasive species are non-native species introduced to an area that adversely affect habitats and
bioregions causing ecological, environmental, and often economic damage. Nearly half the invasive
species in Puget Sound’s marine waters have been found in the last 20 years (Dunagan, 2016). Of
these, the Washington Invasive Species Council listed five marine animals, two marine plants, and one
virus that infects fish as priority species for action (Dunagan, 2016). 
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These include European green crab, Asian
marine clam, tunicates, Chinese mitten crabs,
Atlantic Salmon, cordgrass (Spartina),
Caulerpa, and viral hemorrhagic septicemia.
Most invasive species arrive via ballast water
or other aquatic activities such as the
movement of recreational boats and are
considered a global threat to the functioning
and structure of aquatic ecosystems
(Jӓgerbrand et al., 2019). Invasive species
were identified as a threat in the 2007 MSA
plan (Evans & Kennedy, 2007). 

European green crabs are considered one of
the world’s worst invasive species, posing a
threat to farmed and wild shellfish, eelgrass,
and shoreline habitats and ecosystems
(Adams et al., 2021, Ens et al., 2022). They
were first detected in the MSA in 2016 (Adams
et al., 2021). Since then, monitoring and
trapping efforts in the islands have detected
fewer than 5 crabs at the Westcott Bay site on
San Juan Island, one of six sites monitored by
volunteers in the MSA (WSG, 2023). However,
in 2019 the crabs appeared in a Lummi Nation
sea pond and since then thousands have
been trapped and removed to slow down
their population growth. Their presence in
neighboring Whatcom County increases the
risk of the species establishing themselves
within the MSA. Invasive tunicates were
discovered in the MSA in 2008 by a REEF
surveyor and the invasive seaweed Sargassum
is also abundant in the MSA. Spartina was
present at three sites in the MSA (on San Juan
Island and Lopez Island) in 2017 (WADA, 2017),
though presence is kept low through a
dedicated survey and treatment effort by the
County’s noxious weed program and the
Washington State Department of Agriculture.
Atlantic salmon were raised in net pens in
waters neighboring the MSA until 2017. 

Atlantic salmon were being farmed at a net
pen site at Cypress Island, on the eastern
edge of the MSA up until 2017. The collapse
of the pen allowed over 250,000 salmon to
escape into the area and resulted in a ban
on farming non-native Atlantic salmon in
Washington State. San Juan County Code
prohibits commercial finfish net pens (SJCC
18.50.230 A.24) and finfish aquaculture in
the state was banned in November 2022.
However, there are continued concerns
related to the introduction of parasites,
viruses, and bacteria that wild fish may still
be exposed to when migrating through
waters with farm facilities in Canada. Other
new forms of aquaculture practices are now
emerging that could impact the MSA, for
example, there is increasing interest in the
commercial cultivation of kelps and other
seaweeds (Peabody et al., 2020, Calloway et
al., 2020). However, these potential threats
are not yet quantifiable. 

Aquaculture

Hatchery Practices

Chinook salmon hatcheries have become a
mainstay in the Pacific Northwest. As wild
salmon populations have continued to
decline the demand for salmon hatcheries
has risen, driven by a need to ensure
continued commercial, recreational, and
Tribal fishing opportunities. While large-scale
hatcheries can have ecological and
economic benefits, there are also concerns
surrounding potential impacts on wild fish
populations (including through competition or
how they influence density-dependent
processes, Nelson et al., 2019),  as well as on
the broader marine food webs.  In the marine
environment, hatchery programs may have 



Threat Theme: Invasive species and altered food web dynamics

Sub-Threats

Invasive species cause community shifts 
Aquaculture of non-native and native species
Unmanaged increases in hatchery salmon 
Shifts in the abundance of foundation species and key predators 
Increased nutrient inputs and changes to biotic interactions 

bottom-up or top-down effects on food webs (Nelson et al., 2019, Rand et al., 2012). Hatchery Chinook
released into the Salish Sea tend to be larger and less variable in size than their natural counterparts,
and thus are preferable to avian, fish, and marine mammal predators (Nelson et al., 2019).
 
While there is only one small-scale hatchery within the MSA, the broader ecosystem-level effects of
current large-scale hatchery practices around the region could influence the complex marine food web
dynamics of the San Juan MSA. 

In the face of changing and unpredictable environmental conditions, understanding the interaction
between hatchery strategies and the ecosystem is essential for improving future hatchery practices
(Nelson et al., 2019) to reduce their impacts on the region’s food webs. 

The stressors or sub-threats identified as impacting the MSA’s food webs are detailed in table 2.5.

Table 2.5 Threat Themes associated with invasive species and altered food web dynamics in
the MSA



3. FOCAL CONSERVATION
TARGETS
The San Juan County Marine Stewardship
Area (MSA) 2007 Plan was created using The
Nature Conservancy’s Five-S framework for
site conservation, known more broadly as
“Conservation Action Planning (Evans &
Kennedy, 2007; Low, 2003; TNC, 2003). This
approach involved the selection of a limited
set of ecosystem elements called ’focal
conservation targets’ that served as the focus
of the conservation effort. 

The Nature Conservancy’s Five-S framework
required the identification of 5-8 conservation
targets that represented the range of
biological organization within the MSA; from
species to ecological communities to
ecological systems and other important
natural resources and occurred at a range of
scales from local (< 10 km squared), to

 regional (>10,000 km squared, Evans &
Kennedy, 2007). 

During the planning for the 2007 plan the
MRC selected 7 Biodiversity Targets through
an iterative process involving formal and
informal consultation with scientific and
technical experts, and review by a broader
group of stakeholders.

The 2007 Targets selected included:

Rocky intertidal communities
Rocky subtidal communities
Nearshore sand, mud, and gravel
communities
Rockfish, lingcod, and greenling
Seabirds
Marine Mammals
Pacific Salmon
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The Targets collectively play an important
ecological role in the MSA marine ecosystem
by serving as a nursery area for many fish
species, a foraging area for fish, birds, and
mammals, and an area of primary production
that feeds deeper water habitats. 

Reviews of the 2007 plan identified
challenges with the initial selection of species
or definition of “principal species.” Thus, the
need to reorganize some of the Targets or
create new Targets was recognized to ensure
that habitats and species vital to the health of
key species and ecosystems within the MSA
were properly encompassed.

For example, recent decades have seen
declines in both eelgrass (Christiaen et al.,
2022) and kelp (Calloway et al., 2020;
Palmer-McGee, 2019) with no clear cause.
Together, these marine vegetation species
provide critical habitat for a wide range of
culturally and economically important species
(Plumer et al., 2013; Naar, 2020).

As such, the Biodiversity Targets were revised
and updated as a part of the assessment to
now include: 

Intertidal Communities and Nearshore
Habitats
Subtidal Communities
Kelp and Eelgrass 
Rockfish and Bottomfish
Salmon and Forage Fish
Marine Birds
Marine Mammals

These revised Biodiversity Targets were
updated using information provided through a
combination of the Marine Managers’ Survey,
Marine Managers Workshop, directed
interviews with scientific and technical
subject experts, and a review of the available
scientific literature. 

For each Biodiversity Target, we have
provided a list of core species and their
federal and state status. 

Federal species status is indicated by Federal
Endangered (FE), Threatened (FT), Candidate
(FC), and Species of Concern (FSC). State
species status is indicated by State
Endangered (SE), Threatened (ST), Sensitive
(SS), and Candidate (SC).
The State Endangered species are
designated in Washington Administrative
Code (WAC) 220-610-010, and the State
Threatened and Sensitive listed species are
specified in WAC 220-200-100. 

The Five-S framework used in the 2007 MSA
plan integrated a viability analysis where the
viability of a focal target was defined as the
likelihood that a target will persist long-term,
usually 100 years (Evans & Kennedy, 2007).
This analysis used the following rating
categories (adapted from Low, 2003):

Very Good = optimal: the factor is
functioning at an ecologically sustainable
level and requires little or no human
intervention to ensure long-term (100
years) viability.
Good = acceptable: the factor is
functioning within its range of natural
variation; it may require some human
intervention to ensure long-term (100
years) viability.
Fair = unacceptable: the factor is outside
the range of natural variation and
requires human intervention. If unchecked,
the attribute will be vulnerable to serious
degradation.
Poor = extreme danger: the factor is well
outside the natural range of variation and
allowing this condition to persist for an
extended period will make restoration
practically impossible.
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The viability analysis conducted for the 2007
MSA plan was thorough, encompassing a
scientific workshop, numerous small group
meetings with technical experts, and finally
an outside technical review. The full details of
this process are included in the 2007 plan. We
have not conducted the same level of viability
analysis with this assessment, instead
consulting with subject experts 
through the online marine manager survey,
marine managers workshop, targeted
interviews, and literature review. With a
changing climate, it may also be argued that
the ability to estimate or accurately predict
conditions over time are increasingly difficult,
especially given the interacting stressors
impacting the system.

The 2007 MSA plan also identified a set of
socio-cultural focal targets, because the
goals of the MSA explicitly included the
protection of direct use benefits of marine
resources. They were also recommended at a
technical workshop held by the MRC to obtain
scientific input into the selection of focal
targets (Evans & Kennedy, 2007).
 
The human-use targets developed in
consultation with stakeholders included: 

Enjoyment of the marine environment
Thriving marine-based livelihoods
Cultural traditions: ceremonial,
subsistence, sustenance, and spiritual
uses and aspects.

The MRC also conducted a viability analysis of
these focal targets using a similar approach
to that used for the biodiversity targets,
resulting in a thorough assessment of these
targets for the 2007 plan. 

Since 2007 there have been several efforts
dedicated to exploring the importance of the
San Juan Islands and surrounding marine
environment to residents and visitors as well 

as economic assessments of, for example, the
whale watch industry (Van Deren et al., 2019)
and the consequences of a major oil spill
(Page et al., 2019).

Other planning efforts addressing socio-
cultural areas include the Recreation and
Outdoor Space Strategy (ROSS) Plan, and
efforts to understand where and how
recreational boating impacts marine habitats
and species within the MSA. These efforts
aim to protect natural and cultural resources
through the identification of appropriate
voluntary and regulatory approaches, such as
voluntary anchor out of eelgrass campaigns. 

These efforts negated the need for a full
review as part of this assessment therefore
these targets have not been updated and are
included in their original form at the end of
this chapter for reference. 
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Intertidal Communities
and Nearshore Habitats

Rockfish and Bottomfish Salmon and Forage Fish

Kelp and Eelgrass

Marine Birds

Marine Mammals

Subtidal Communities

The following sections provide summaries for
each biodiversity focal target with updated
information on their characteristics, current
status, threats, and associated knowledge gaps. 

CONSERVATION/
BIODIVERSITY TARGETS



Species of Concern / Relevant Taxa

Anthropod Species Barnacles, crabs, etc.

Molluscan Species

Limpets, Chitons, Snails, Sea
Slugs, Octopuses, Bivalves (inc.

Olympia Oyster  a State Candidate
Species). 

Echinoderm Species
Sea Stars, Brittle Stars., Urchins,

Sea Cucumbers

Fucus Species Rockweed and other seaweeds

Anemones

Sponges
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INTERTIDAL COMMUNITIES
& NEARSHORE HABITAT

This target combines the rocky intertidal communities and nearshore sand, mud, and gravel
communities that were identified in the 2007 plan (Evans & Kennedy, 2007). The habitats covered by
this target are sites with high productivity due in part to the communities experiencing the highest levels
of light. The intertidal doesn’t just have a high diversity of macroalgae, but it’s also home to anemones
in the genus Anthopleura that host single-celled photosynthetic symbiotic dinoflagellates similar to
those found in tropical coral reefs.

Rocky intertidal communities include a highly diverse assemblage of marine algae and animals that
inhabit the rocky shores of the San Juan Islands, along with dynamic physical and biological processes

BACKGROUND



that are a feature of this environment. 

The habitat extends from the interface
between terrestrial vegetation and the upper
splash zone to the depth of the lowest tides.
In addition to its ecological importance as a
producer of organic material and as a
foraging area for both terrestrial and marine
animals, the rocky intertidal is the dominant
shoreline type in the MSA. It has been a
significant source of food for indigenous
people since time immemorial, with areas
once carefully managed to provide
sustainable harvests of e.g., clams through
clam gardens. Today It is also an important
recreational area for humans.

Nearshore sand, mud and gravel communities
include the ecological communities found in
soft-bottom habitats, which typically occur
along beaches with lower wave and current
energy and embayments, from the intertidal
to a depth of 30 m.

Characteristics common to this
assemblage:

Characteristic species include eelgrass
(Zostera marina) and other submerged
aquatic vegetation, clams, and forage fish
(herring, sand lance, and surf smelt), along
with the shoreline processes that maintain the
sediments and provide vital forage fish
spawning habitat. These are also discussed in
the Kelp & Seagrass, and Forage Fish target
sections in this chapter. 

Organisms tend to be sessile (immobile)
and adapted to tidal changes and wave
action. 
Organisms tend to broadcast gametes
and/or larvae, which are sensitive to
water quality changes and localized
currents.
Organisms are sensitive to changes in
environmental conditions.
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Intertidal and nearshore targets were not well defined within the 2007 plan and there are few
monitoring programs that have targeted the intertidal, let alone the indicators identified in the 2007
plan (e.g., the abundance of barnacles, limpets, and Fucus, littleneck clam abundance, and overall
clam species richness). However, there are some good unpublished datasets that could be mined for
illustration of problems associated with shoreline development, invasive species, diseases, and
threatened native species such as eelgrass and kelp. These include invasion history of varnish clams,
abundance and prevalence of eelgrass disease, and biodiversity studies of individual sites around the
county. 

Because of their unique positions and adaptations to a suite of conditions (i.e., submerged or dry),
organisms in these habitats could be particularly sensitive to extreme temperatures that could come
with climate change. This was observed in late June 2021 when the Pacific Northwest experienced
extreme temperatures resulting in the die-off of millions of organisms in this intertidal zone. 

Current Status 



Knowledge Gaps & Emerging Threats

Issues related to harvest, development and habitat modifications, disease, invasive species, and
climate change are all considered threats to nearshore and intertidal ecosystems. The sea star
wasting disease outbreak that began in 2013-2015 occurred alarmingly fast and almost extirpated sea
stars along the entire Pacific coast, highlighting the impact of marine disease on the biodiversity and
overall ecosystem function within the MSA and the broader Salish Sea. 

Extreme temperature events such as those experienced in June 2021 could have extensive impacts on
nearshore habitats and communities should they become more common in occurrence, limiting the
recovery time between events. There are currently no broad data available on the extent or impact of
invasive species. 

The top knowledge gaps for the nearshore conservation target identified by the 2020
workshop participants were: 

Nearshore development and runoff trends
Increase in pollutants in areas seasonally frequented by visitors
Use of desalination plants
Forage fish spawning areas

The top threat themes identified by the 2020 workshop participants as impacting the
nearshore conservation target are: 

Climate change
Resource extraction
Shoreline development
Invasive species and altered food web dynamics 



Species/Assemblage
Federal
Status

State
Status

Sea cucumber
(Parastichopus californicus) - -

Red sea urchin
(Mesocentrotus franciscanus) - -

Green sea urchin
(Strongylocentrotus droebachiensis) - -

Pink and spiny scallops
(Chlamys spp.) - -

Pinto abalone
(Haliotis kamtschatkana) FSC SE
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SUBTIDAL COMMUNITIES 

Species of Concern / Relevant Taxa

This focal target represents the benthic communities found on rocky substrates from just below the
lowest tides to a depth of ~30 m. The Washington State Department of Ecology has listed over 1800
taxa of benthic infaunal invertebrates since it initiated monitoring in 1989. Benthic infaunal
invertebrates, often referred to as benthos, are tiny animals, including worms, clams, snails, shrimp,
crabs, brittle stars, and many others, that live in the sand and mud of the seabed. 

Benthos are an essential link in the Puget Sound food chain and changes in its community structure and
functional groups are an indicator of sediment quality and overall environmental condition, thus a
Marine  Benthic Index is now included as a Vital Sign Indicator for Puget Sound (PSP, 2022b).

BACKGROUND



The target includes commercially and
culturally important invertebrates such as sea
urchins, sponges, and crabs. This target also
includes the pinto abalone (Haliotis
kamtschatkana), listed as endangered by
Washington State in 2019. Like rockfish, pinto
abalone are slow to mature to reproductive
age and size. In addition, they are broadcast
spawners and so must be relatively close to
one another in order to be able to reproduce
(Carson & Ulrich, 2019). 

Overharvesting and poaching resulted in the
species being almost lost from Washington
State waters. Despite a statewide fishery
closure, numbers continued to decline
(Carson & Ulrich, 2019; Rothaus et al., 2008).
San Juan County remained one of the
abalone’s core habitats and thus restoration
efforts through an out-planting program have
been focused in the MSA (Sowul et al.,
2022). 

Other important fish species, such as juvenile
rockfish, salmon, and forage fish species, as
well as understory kelps, are also sensitive
and essential species found in this community
but are formally covered in separate
biodiversity targets. 

Characteristics common to this
assemblage:

Broadcast spawners with larval stages in
the water column or close to the benthos
with limited capacity for dispersal
distance.
Associated with kelp and other rocky
habitats.
Generally long-lived and slow to mature.
Fishing can have both direct and indirect
(such as dredging bottoms destroying
habitat and loss from bycatch) impacts.
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https://storymaps.arcgis.com/stories/b9f979a547004c32a616b5319a6410c0
http://vitalsigns.pugetsoundinfo.wa.gov/VitalSignIndicator/Detail/10
http://vitalsigns.pugetsoundinfo.wa.gov/VitalSignIndicator/Detail/62
http://vitalsigns.pugetsoundinfo.wa.gov/VitalSignIndicator/Detail/62
http://vitalsigns.pugetsoundinfo.wa.gov/VitalSignIndicator/Detail/82


















http://vitalsigns.pugetsoundinfo.wa.gov/VitalSign/Detail/32
http://vitalsigns.pugetsoundinfo.wa.gov/VitalSign/Detail/32
http://vitalsigns.pugetsoundinfo.wa.gov/VitalSign/Detail/33








http://vitalsigns.pugetsoundinfo.wa.gov/VitalSign/Detail/17












https://vitalsigns.pugetsoundinfo.wa.gov/VitalSign/Detail/19
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