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Glossary 
AIS: Aquatic Invasive Species  

CPUE: Catch per unit effort (crabs per 100 trap-sets)  

EGC: European green crab (Carcinus maenas) 

GPS: Global Positioning System 

MOU: Memorandum of Understanding  

NWSC: Northwest Straits Commission 

RCW: Revised Code of Washington 

WAC: Washington Administrative Code 

WDFW: Washington Department of Fish and Wildlife 

WSG: Washington Sea Grant  
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Executive Summary 
The purpose of the 2020 Drayton Harbor Cooperative Management Plan for European Green Crab is to 
establish and implement a coordinated and collaborative response to a recent discovery of European 
green crab (EGC) within the Drayton Harbor Action Area. The management plan encompasses tasks that 
occur from April 2020 to June 2021 with the completion of tasks dependent upon guidelines related to 
COVID-19 (Office of the Governor, 2020).  

EGC can significantly alter aquatic ecosystems by decimating nearshore habitats, displacing native 
species and causing damage to shellfish industries (Drinkwin et al. 2019). Drayton Harbor, a shallow 
embayment located near Blaine, WA, is particularly vulnerable to EGC damage as it has extensive 
eelgrass and salt marsh habitat (Thom et al. 1989) and houses a local shellfish aquaculture industry 
(Drayton Harbor Oyster Company). 

In September and October of 2019, a total of 38 EGC was trapped in two late-season rapid response 
events in Drayton Harbor yielding a significantly higher catch per unit effort (CPUE) than at other 
Washington Salish Sea locations through 2018. The dominance of young of the year individuals indicated 
a recent settlement event, and indicated rapid removal action could be effective. 

In response, WDFW and NWSC will co-lead a regional cooperative effort to conduct extensive trapping 
to both assess the full scope and scale of current EGC invasion, and to reduce population numbers to 
manageable levels, with WSG providing scientific oversight and advice. 

The goals for this plan are: 

1. Capacity Building 

2. Assessment  

3. Risk Reduction & Management 

4. Communications 

Simultaneous to removing EGC efficiently from Drayton Harbor, the information collected will improve 
the understanding of the distribution, abundance, reproductive potential, and demographics of EGC in 
Drayton Harbor.  This information will be used to develop adaptive management practices, and inform 
planning, research, project development, and implementation of future EGC management efforts both 
in Drayton Harbor and across Washington State.  
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Background Information & Problem Statement 
European Green Crabs (EGC) can significantly alter aquatic ecosystems by decimating nearshore 
habitats, displacing native species and causing damage to shellfish industries (Drinkwin et al. 2019). The 
presence of EGC reduces eelgrass bed density (Howard et al. 2019, Malyshev et al. 2011) and leads to 
competition with juvenile Dungeness crab (Cancer magister) and native shore crabs (Hemigrapsus spp.) 
for habitat and food (McDonald et al. 2001; Figlar-Barnes et al. 2002). As bivalve mollusks are a 
preferred food source for EGC, its establishment within Washington State could have severe impacts on 
local clam and oyster fisheries (Grosholz et al. 2000; Figlar-Barnes et al. 2002; Susewind 2020). To limit 
the potential for establishment, EGC is listed as a prohibited level 1 species by Washington State (WAC 
220-640-030, RCW 77.135.030). For an in-depth description of EGC biology, ecology, and present status 
within the Salish Sea refer to the Salish Sea Transboundary Action Plan for Invasive European Green Crab 
(Drinkwin et al. 2019). 

Drayton Harbor, a shallow embayment located near Blaine, WA, provides ideal habitat conditions for 
EGC establishment. Unfortunately, it is also particularly vulnerable to EGC damage as it has extensive 
eelgrass and salt marsh habitat (Thom et al. 1989) and houses a local shellfish aquaculture industry 
(Drayton Harbor Oyster Company).  

WSG’s Crab Team began monthly monitoring efforts at the mouth of California Creek, a freshwater input 
into Drayton Harbor, in 2017 (Grason et al. 2018). No evidence of EGC was found until 2019. Below is a 
timeline of EGC discovery within Drayton Harbor:  

• August 17, 2019 – molt of 50mm male EGC discovered by Crab Team volunteers while 
walking the beach during a Coastal Observation and Seabird Survey Team (COASST) 
survey midway between California and Dakota Creek.  

• August 31, 2019 – molt of 47mm male EGC discovered by Crab Team volunteers during a 
beach walk by their residence just north of Dakota Creek.  

• September 14, 2019 – small molt (<20mm) discovered by WSG Crab Team volunteers 
during their monthly monitoring at California Creek.  

In September and October of 2019, 38 EGC were caught in two late-season rapid response events 
focused on the eastern shoreline and creeks entering into the harbor. Catch per unit effort (CPUE), 
which averaged about 8 EGC for every 100 trap sets, was significantly greater than at other Washington 
Salish Sea locations through 2019, though still just a fraction of the CPUE for the established population 
in Sooke Harbor, BC (Drinkwin et al. 2019). With the exception of molts, the age-class of captured EGC 
appears to have been young-of-the-year from recent larval settlements, but already considered mature 
and potentially reproductive. Due to limited trapping during the assessment, and the cool temperatures, 
it was believed that the true scope and scale of the infested areas within Drayton Harbor was likely 
greater than was observable at that time.  
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Plan Scope 

Statement of Purpose 
The purpose of this management plan is to: 

1. Establish and implement a coordinated and collaborative response within the Drayton Harbor 
Action Area.  

2. Reduce populations of EGC while their numbers are low and most susceptible to control 
measures.  

To do so, WDFW Scientific Technicians and NWSC staff will lead field operations by conducting trapping, 
training of local partner staff and volunteers, quality control of trapping efforts, collection of biological 
data, and data management. WSG will support these operations by advising on trapping, training, and 
management practices, and providing field support as resources allow. Simultaneous to removing EGC 
efficiently from Drayton Harbor, the information collected will improve the understanding of the 
distribution, abundance, reproductive potential, and demographics of EGC in Drayton Harbor. This 
information will be used to develop adaptive management practices, and inform planning, research, 
project development, and implementation of future EGC management efforts both in Drayton Harbor 
and across Washington State.  

Geographic Scope 
The Drayton Harbor Action Area is defined as 
all waters and associated creeks of Drayton 
Harbor up to high tide influence and the 
intertidal waters outside the mouth of 
Drayton Harbor north to the Canadian border 
and south to westernmost end of 
Semiahmoo Park (Figure 1). Drayton Harbor 
is a small estuarine bay comprised of 
eelgrass, salt marsh and mudflat habitats 
(Thom et al. 1989). Two freshwater creeks, 
California and Dakota, flow into Drayton 
Harbor and are tidally influenced (Thom et al. 
1989). 

During this management plan period, the 
goal is to assess as much intertidal habitat in 
Drayton Harbor for EGC presence as possible, 
and remove green crabs in hot spots. 
Trapping activities are outlined in detail in a 
separate Trapping Actions and Protocols 
document.  

Briefly, four priority trapping sites for removal and assessment have been identified based on findings in 
the initial rapid response trapping events: the jetty near Blaine Marina (Jetty Core Site), south of Blaine 

Figure 1. Map of Drayton Harbor action area. Red lines denote rough action area 
boundaries. 
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Marina near off-shore pillars (Pillars Core Site), the midpoint between Dakota Creek and California Creek 
(No Name Creek Core Site), and at California Creek (California Creek Core Site) (Figure 2). Additional 
index sites were added to explore EGC abundance, distribution, and seasonal habitat use across the 
estuarine gradient in Dakota and California Creeks. 

 

 

Timeline   
The management plan will encompass tasks that occur from April 2020 to June 2021. If funding allows 
for the continuation of trapping efforts within Drayton Harbor beyond June 2021, the management plan 
will be examined and revised as needed.  

The projected timeline for the completion of tasks is dependent upon the easing of measures related to 
COVID-19 (Office of the Governor, 2020) which is inherently impossible to predict. For that reason, in 
lieu of specific target dates, the timeline will be presented in highest to lowest priority order: 

1. Establish partnerships with entities, including tribes, agencies, organizations and others, who 
request involvement with this management plan and determine their responsibilities through 
the completion of a Memorandum of Understanding (MOU). 

2. Complete preparation of management plan. 
3. Contact landowners for permission to access land.  
4. Train WDFW technicians and NWSC staff on trapping protocols. 

Figure 2. Core and estuary index site locations within Drayton Harbor. Core sites are indicated by 
red points and Estuary Index sites are indicated by yellow points. DC refers to Dakota Creek and CC 
refers to California Creek 
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5. Begin implementation of management plan through trapping efforts. 
6. Recruit and train partner staff for trapping efforts. 
7. Recruit and train volunteers for trapping efforts. 
8. Conduct outreach events to educate and engage public. 
9. Evaluate findings and collected data to reassess trapping plans and protocols. Adjust if 

necessary. 
10. Review and revise management plan and MOU as necessary. 

Plan Leadership and Implementation  
WDFW and NWSC will co-lead this cooperative effort to conduct extensive trapping for assessing the full 
scope and scale of current EGC invasion and reduction of population numbers to manageable levels. EGC 
experts from WDFW and WSG will provide high-level oversight and coordination, scientific consultation, 
and planning quality control as needed. As appropriate and feasible, trapping and control activities will 
be supported by partner staff from local agencies, tribes and organizations, as well as local volunteers, 
under the training and coordination of WDFW and NWSC.   
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Goals and Objectives 
The goals for this management plan are: 

1. Capacity Building: To gain support from and develop working relationships with project 
partners, volunteers, and landowners in order to establish a trapping work force, land access, 
and equipment needs. 

2. Assessment: To collect and evaluate data on spatial and temporal patterns of EGC distribution, 
abundance, and demographic trends, in order to inform adaptive management approach and 
ensure efficient removal efforts.  

3. Risk Reduction & Management: To conduct sustained and repeated trapping efforts in order to 
reduce current populations of EGC to the maximum extent achievable given resources and 
circumstances. 

4. Communications: To establish and implement communication between plan leadership (WDFW, 
NWSC, and WSG) and partner staff, volunteers, and the local Blaine community in order to 
develop engagement opportunities and support for effective management actions. 

Objectives and Deliverables: 
Goal 1: Capacity Building  
Objective 1.1 – Develop working relationships with local private and public landowners. 

Task 1.1.1: Establish contact with and obtain land access from private and public landowners.  

Task 1.1.2: Engage with the local community about ongoing trapping efforts to facilitate 
additional shoreline access and volunteer interest. 

Task 1.1.3: Develop land access request template to formalize requests 

Deliverables 1.1.1 - 1.1.3: Landowner communication log, request template, 
informational mailings sent to Drayton Harbor residents. 

Objective 1.2 – Recruit and engage partners and volunteers to conduct trapping. 

Task 1.2.1: Work with other agencies, tribes, and entities who may be able to dedicate staff 
time to trapping efforts to identify a pool of partner staff who can support removal trapping 
efforts. 

Task 1.2.2: Engage local community volunteers to participate in trapping. All volunteers will 
complete WDFW volunteer forms and WDFW-mandatory training courses.  

Task 1.2.3: Train volunteers and partner staff to conduct trapping under supervision of EGC 
project leaders. 

Task 1.2.4: Work with volunteers and partner staff to conduct trapping under supervision of EGC 
project leaders.  

Task 1.2.5: Document all volunteer records and record volunteer and contributed partner staff 
hours.  
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Deliverables 1.2.1 - 1.2.5: Record of volunteer and partner staff hours, volunteer and 
partner staff training documentation and presentations. 

 

Objective 1.3 – Coordinate equipment needs and storage. 

Task 1.3.1: Determine the number of traps required to meet trapping needs and what other 
equipment will be required for successful trapping efforts. 

 Task 1.3.2: Secure funding and financial support for equipment needs. 

Task 1.3.3: Purchase traps and other equipment needed for trapping.  

Task 1.3.4: Work with partners to establish where equipment and green crab specimens 
collected can be held/stored. 

Deliverables 1.3.1 - 1.3.4: Equipment storage agreements, equipment purchase records, 
documentation of financial support from partners. 

 

Goal 2: Assessment  
Objective 2.1 – Assess the geographic scope of green crab presence in the Drayton Harbor Action Area  

Task 2.1.1: Survey all previously surveyed locations in Drayton Harbor following trapping 
protocols laid out in Trapping Actions and Protocols.  

Task 2.1.2: Expand exploratory trapping in Drayton Harbor Action Area to include shoreline and 
creek sites not previously surveyed.  

Task 2.1.3: Conduct prospecting trapping and experimental trapping in subtidal zones.  

Task 2.1.4: Address other questions about crab distribution and capture as they arise, e.g. other 
habitat types.  

Deliverables 2.1.1 - 2.1.4: Section of 2020 Drayton Harbor annual report detailing 
assessment of Drayton Harbor including any graphs, maps, protocols, and data.  

Objective 2.2 - Assess seasonal and temporal patterns and trends in green crab abundance and 
distribution.  

Task 2.2.1: Establish and maintain a standard trapping effort at core removal stations, 
“hotspots” that will be trapped repeatedly (at least 2 nights every two weeks) and with 
consistent trap placement across the entire trapping season as described in Trapping Actions 
and Protocols. 

Task 2.2.2: Evaluate seasonal use of estuarine creeks along a tidal gradient by green crabs. 
Establish and maintain a standard trapping effort at 3 estuary index sites along California and 
Dakota Creeks that will be trapped repeatedly (at least 1 night every two weeks) and with 
consistent trap placement across the entire trapping season as described in Trapping Actions 
and Protocols. 
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Task 2.2.3: Document WSG Crab Team monthly monitoring at existing California Creek site to 
support assessment of temporal patterns and trends, including bycatch. 

Deliverables 2.2.1 - 2.2.3: Section of 2020 Drayton Harbor annual report detailing 
temporal and seasonal patterns and trends.  

Objective 2.3 – Collect, analyze and interpret data on all trapping efforts to inform management.   

Task 2.3.1: Record location (geographic coordinates) and dates of all traps set. Document 
number of all species present in each trap and collect any other necessary data, as described in 
Trapping Actions and Protocols. 

Task 2.3.2: Collect EGC specimens and meta data as described in Trapping Actions and 
Protocols, to evaluate demographic trends and processes influencing EGC in Drayton Harbor. 

Task 2.3.3: Evaluate spatial CPUE to identify EGC hotspots.  

Task 2.3.4: Evaluate seasonal patterns and temporal trends in abundance and distribution, and 
detect new cohorts of EGC. 

Task 2.3.5: Provide EGC specimens to WSG, as the science lead, to utilize for research purposes 
as appropriate, e.g., genetics, etc. 

Deliverables 2.3.1 - 2.3.5: Section of 2020 Drayton Harbor annual report summarizing 
all data collection, including specimens provided for ongoing studies, analyses, and 
interpretations.  

 

Goal 3: Risk Reduction and Management 
Objective 3.1 – Reduce current EGC population through an adaptive management process primarily 
based on removal trapping. 

Task 3.1.1:  Conduct most frequent and extensive trapping at sites identified as hot spots or 
possible sources as described in Trapping Actions and Protocols. 

Task 3.1.2: Conduct additional removal trapping activities at secondary sites (i.e. lower 
detection rates of EGC) as resources permit, to address all sites where green crabs have been 
detected within the action area as described in Trapping Actions and Protocols.  

Task 3.1.3: Coordinate and lead crews of partner staff and volunteers as appropriate to conduct 
trapping work. 

Deliverables 3.2.1 - 3.2.3: Section of 2020 Drayton Harbor annual report detailing all 
trapping activities. 

Objective 3.2 – Develop recommendations for ongoing management and removal efforts. 

Task 3.2.1: Develop annual report for the 2020 trapping season to inform management. 

Task 3.2.2: Develop and propose any suggested changes to management plan and trapping 
protocols for March 2021 – June 2021 based on 2020 findings.   
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Task 3.2.3: Dependent on available funding, develop and propose changes to management plan 
for July 2021 – October 2021 based on 2020 findings and ongoing availability of resources.   

Deliverables 3.2.1 – 3.2.3: Section of Drayton Harbor 2020 annual report detailing 
future trapping proposals. 

   

Goal 4: Communications  
Objective 4.1 – Increase public awareness and engagement of EGC issue through community outreach 
to increase local support for management efforts, including volunteer recruitment. 

Task 4.1.1: Participate in public outreach events (talks, tabling, etc.). These may be dependent 
public health recommendations and COVID-19 precautions. 

Task 4.1.2: Produce and disseminate appropriate signage and collateral, flyers, rack cards, and 
pocket IDs. 

Task 4.1.3: Create broad public awareness through local news, social media, and other online-
based outlets. 

Task 4.1.4: Establish and maintain ArcGIS online dashboard and site hosted by WDFW as hub 
site for Drayton-specific status and news.   

Task 4.1.5: Provide relevant information for local agencies and educational institutions. 

Deliverables 4.1.1 - 4.1.5: Documentation of outreach events, workshops, news reports, 
signage placed, flyers made, stickers, and other relevant media. 

Objective 4.2 – Facilitate communication with statewide partners. 

Task 4.2.1: Update statewide partners via periodic meetings. 

Task 4.2.2: Summarize and present activities and findings to partners statewide to facilitate 
transfer of knowledge and expertise.  

Task 4.2.3: Participate in EGC-related meetings, workshops, conferences, (etc.) as requested and 
available.  

  Deliverables 4.2.1-4.2.3: End of season report, presentation and stakeholder meeting/s. 

Objective 4.3 – Facilitate communication with Drayton Harbor Taskforce and other local partners. 

Task 4.3.1: Summarize and share data with all partners to facilitate transfer of knowledge. 

Task 4.3.2: Update Drayton Harbor Taskforce through periodic meetings.  

  Deliverables 4.3.1-4.3.2:  Documentation of meetings and records of data sharing 
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Appendix A: Trapping Actions and Protocols 
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Appendix B: Memorandum of Understanding (Copy)  
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Appendix C: Letter to the Governor (Copy)  

 



European Green Crab: Drayton Harbor Cooperative Management Plan 2020 

Updated: 3/23/22  Page 30 

 



European Green Crab: Drayton Harbor Cooperative Management Plan 2020 

Updated: 3/23/22  Page 31 

 


	Table of Contents
	Glossary
	Cooperative Management Plan Taskforce
	Executive Summary
	Background Information & Problem Statement
	Plan Scope
	Statement of Purpose
	Geographic Scope
	Timeline
	Plan Leadership and Implementation

	Goals and Objectives
	Objectives and Deliverables:
	Goal 1: Capacity Building
	Goal 2: Assessment
	Goal 3: Risk Reduction and Management
	Goal 4: Communications


	References
	Appendix A: Trapping Actions and Protocols
	Appendix B: Memorandum of Understanding (Copy)
	Appendix C: Letter to the Governor (Copy)

