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Figure 1. WDFW biologist and Tribal crab fisher monitoring catch aboard a
commercial vessel.

B.

THE NORTHWEST STRAITS MARINE
CONSERVATION INITIATIVE
The degradation in the overall health of the Puget Sound ecosystem is
having an effect on local economies and communities. U.S. Senator Patty
Murray and former U.S. Congressman Jack Metcalf formed the MurrayMetcalf Northwest Straits Citizens Advisory Commission to look at how
these problems might be addressed. In 1998, Congress authorized the
Northwest Straits Marine Conservation Initiative to take a “bottom-up”
approach to protecting and restoring the marine resources of the region
(http://www.nwstraits.org/index.html). This initiative blends science with
grassroots consensus-building through the actions of a marine resources
committee (MRC) in each of the seven counties in the region. Each MRC
is citizen-based, with representatives from the scientific community, local
and tribal governments, and economic, recreational and conservation
interests.
The Snohomish County MRC was created to advise the County Council
and Executive regarding the status and protection of marine resources.
Through research, discussions with experts, and public outreach, the
Snohomish County MRC selected four main focus areas: vegetation,
physical habitat, forage fish (surf smelt, sand lance and herring) and
Dungeness crab. Dungeness crab support the largest commercial
crustacean fishery in Puget Sound. A healthy crab population provides
jobs, income for supporting businesses, and other economic, cultural and
recreational benefits. Resource agencies, conservation organizations and
fisheries interests have expressed concern regarding the increased crab
harvest. Among these concerns are the lack of true population estimates,
the increased participation in the fisheries, and the increase in total annual
6

harvest. In twenty years, the annual total Dungeness crab harvested by
recreational, commercial and tribal fishers in waters surrounding
Snohomish County (Crustacean Management Region 2) increased from
478,640 lbs in 1980-1981 to 2,273,082 lbs in 2000-2001. The factors
involved in this increase are discussed later in this document. In order to
sustain the Dungeness crab resource for the future, it will involve a
collaborative effort with local, state and tribal stakeholders in the form of
a stewardship plan.
In order to focus on Dungeness crab, the MRC convened a sub-committee
and the County provided staff with a grant from the Washington State
Department of Ecology. This long term stewardship plan includes a
review of literature and data on local crab resources, an assessment of crab
populations and harvest and habitat management.
The team began by formulating goals and objectives of the effort. A plan
that was created to manage the horseshoe crab on the east coast was
discovered and seemed to contain many similarities to the objectives of
the Dungeness crab project team. The east coast plan addressed a severely
depleted resource with multiple users and interests involved with multijurisdictional controls, while the Dungeness crab plan intends to address
the same issues for a seemingly healthy resource. The horseshoe crab plan
was used as a template, and work was started in rewriting it as a
Dungeness Crab Management Plan. This title was soon changed from
Management to Stewardship in the realization that the State and Treaty
Tribes have annual plans and that cooperative involvement is more
achievable by stewardship.
The idea of a stewardship plan evolved from the recognition that county
government has little direct authority in regards to management of the
Dungeness crab resource; management is shared by the State and the
Treaty Tribes. Stewardship was seen to be a way for all users of the
resource to participate in ensuring its continued health.

C.

“WHY DUNGENESS CRAB, THEY AREN’T IN
TROUBLE?”
This is usually the first question asked about why we chose to focus on
this resource. This is often followed by the comment; “But the County has
little authority over management of the resource, that’s the state’s job.”
The short answer is that Dungeness Crab is an important resource in our
county and we want it to continue to be.
Data indicate that crab harvest has increased dramatically in recent years
and that the effect of the increased harvest is not well understood. The
MRC wants to prevent a crisis situation and sustain the health of the
Dungeness crab resource for future generations. We believe that
7

stewardship, which provides for habitat preservation, resource
conservation, and public education, is less costly and easier to achieve
than species recovery and habitat restoration.
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PLAN FOCUS AND PHILOSOPHY
The overall goal of Dungeness crab stewardship is to provide a healthy
and sustainable Dungeness crab resource. The plan is a document for use
by the Snohomish County Council and staff to assist in decision-making
involving Dungeness crab. Dungeness crab are an important resource in
the county with a growing commercial, tribal, and recreational harvest.
The crabs are also an important element in the food chain, depending on
other species for food as well as providing food for others.
The concept of stewardship will be applied appropriately, as the
cooperative management of Dungeness crab is under the jurisdiction of the
State of Washington and the Treaty Tribes. Stewardship in the context of
this plan is active participation by the stakeholders who, considering both
current and future needs, help manage the resource with the best interests
for all. Because marine resources know no boundaries, it is clear that
stewardship of the Dungeness crab is not only a Snohomish County
concern, but should be a concern for the entire Puget Sound.
Preparing the plan while the Dungeness crab stocks are healthy and viable
can hopefully sustain the resource for generations to come. This
stewardship plan will provide county government with a ready tool to
assist in making the best decisions for the people of the county and its
Dungeness crab resource.
Specifically, the goal of the plan includes Dungeness crab population
stewardship for continued use by:
·

Current and future generations of the fishers who deserve the right
to have a reasonable harvest.

·

Current and future generations of non-fishers (including scientific
and educational research) for their right to observe and have crab
as a part of their culture.

·

Migrating shorebirds that interact with various life stages of the
crab.

·

Fish and marine life, including federally listed (threatened) species.

To achieve their primary goal, the Snohomish County Marine Resources
Committee (MRC) adopted six objectives:
1. Prevent overharvest
2. Achieve compatible and equitable stewardship measures among
jurisdictions throughout the fishery stewardship groups
9

3. Facilitate cooperative research, monitoring, and law enforcement
4. Identify critical habitats and environmental factors that limit long-term
Dungeness crab productivity
5. Adopt and promote environmental quality guidelines necessary for the
long-term Dungeness crab maintenance and productivity in Snohomish
County and throughout their range
6. Establish standards and procedures for implementing the Plan and
criteria for determining Plan compliance
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DUNGENESS CRAB LIFE HISTORY AND HABITAT
REQUIREMENTS
Dungeness crab (Cancer magister) occupy the eastern Pacific Ocean and
range from Mexico to the Aleutian Islands, from depths of 230 meters to
the intertidal zone. In Washington, Dungeness crab are most abundant
along the coast and in Puget Sound. Within Snohomish County, the East
Waterway and Port Gardner are a known commercial and sports
Dungeness crab fishery resource (Dinnel et al, 1988).

A.

LIFE HISTORY

Figure 2. Gravid (egg-bearing) female.
1.

Mating/Spawning
Dungeness crab reach maturity at approximately 2 years of age (Butler
1960, 1961). In the areas surrounding Snohomish County, spawning in
Port Susan and Port Gardner usually begins later in January when large
numbers of Dungeness crab move inshore to mate (Methot, 1989).
Breeding activity at other Puget Sound sites occur between December and
April with peak mating occurring in March and April (Armstrong,
unpubl.data).
The male holds the female prior to her molting. Approximately one hour
after the female completes molting, the hardshell male and softshell
female mate. After mating, the female can be held for two more days by
the male and may serve to protect the female from predation, ensuring the
male’s mating success. The female then extrudes the eggs onto her
abdomen, and has the capacity to carry more than 2.5 million eggs (Wild
1980).
For the eggs to successfully adhere her abdomen, the female must bury
herself in the sand (Wild 1983). It is also suggested that burying behavior
of egg-bearing Dungeness crab in Washington may help prevent egg
mortality (Mayer 1973). The female then broods the eggs through the
winter until they hatch in the spring.
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Figure 3. Life cycle stages of the Dungeness crab: Zoea, megolops,
postlarva (juvenile) and adult. Pauley et al. 1989.
2.

Growth and Development
Crabs have an exoskeleton that must be molted in order to grow. Before a
crab molts, a new shell forms inside the old and a split develops between
the abdomen and the carapace. After the crab emerges from the old shell,
it swells 20 to 30% in size. It then takes the adult about 2 to 3 months for
the shell to harden and fill with meat. Crabs molt approximately seven
times during the first year (after settling as juveniles) and molt about once
a year thereafter as adults (McKay 1942).
The megalopa then molts to become a juvenile (Reilly 1983a, 1985) and
settles on the bottom of shallow intertidal areas and estuaries in August
(Dinnel et al. 1992), but may also settle in adjacent marine waters or settle
on tidal flats at high tide (Stevens and Armstrong 1984, Armstrong and
Gunderson 1985). Dungeness crab depend highly on intertidal habitat and
estuaries. Juveniles grow substantially faster in estuaries than areas located
on the coast (Gunderson et al., 1990). Advantages attributed to these areas
are warmer temperatures, increased food availability and refuge from
predation (Gunderson et al., 1990).
12

Most male crabs reach a harvestable size four years after settlement, and
some males will reach this size after 3 years (Warner 1987, Smith and
Jamieson 1989). Dungeness crab can live up to 8 to 10 years and reach a
size of approximately 8.5 inches (MacKay 1942, Butler 1961).

B.

HABITAT REQUIREMENTS

Figure 4. Habitat utilization, coastal distribution and general life cycle
of the Dungeness crab (Fisheries and Oceans Canada, 2002).
Dungeness crab occupy a variety of habitats. Females with eggs can be
found in the intertidal zone and in deep nearshore waters (McKay 1942).
Larvae are found near the surface at night and 15 to 25 m deep during
daylight (Reilly 1983a, 1985). The megalopae occupy the upper 15 m both
day and night, in shallow nearshore areas (Lough 1976, Hatfield 1983,
Reilly 1983a). Juveniles occur primarily in shallow coastal waters and
estuaries, and are often found in the intertidal zone and in estuarine areas
of soft substrate containing eelgrass and bivalve shells (Armstrong and
Gunderson 1985). The adults are primarily found in the intertidal zone to
90 m depth in marine waters, but a considerable amount of them occur in
the lower reaches of estuaries. They tend to prefer sand, but can also be
found on mud, rock and gravel bottoms. (Frey 1971, Karpov 1983, Rudy
and Rudy 1983).
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C.

THE ROLE OF DUNGENESS CRAB IN THE
ECOSYSTEM

1.

Predator and Scavenger
In general, Dungeness crab larvae eat plankton, while juveniles and adults
are carnivorous. Larvae and megalopae eat phytoplankton and
zooplankton, but primarily zooplankton (Louigh 1976, Ebert et al. 1983).
Juvenile crabs (61-100 mm) prefer to eat shrimp, but also eat fish,
molluscs and crustaceans (Butler 1954, Gotshall 1977, Stevens et al.
1982). Larger juveniles often cannibalize smaller crabs. Adults also eat
fish, molluscs and crustaceans and are nonspecific feeders that will alter
their food habits as prey abundance fluctuate (Gotshall 1977). Overall,
crabs eat bivalves their first year, Crangon spp. their second year and fish
their third year (Stevens et al. 1982).

2.

Prey
Not only do crabs consume a wide variety of food organisms but also
serve as prey to numerous predators. Crabs are an important food source
of great blue herons and gulls in the summertime (personal
communication, Ken Collins, 2002). Dungeness crab eggs are consumed
by a nemertean worm, which cause large losses in egg production
(Wickham 1980). Planktivorous fishes such as the Pacific herring, Pacific
sardine eat the larvae (Garth and Abbott 1980). Megalopae are eaten by
rockfish, coho salmon, Chinook salmon and probably other fishes (Prince
and Gotshall 1976, Emmett et al. 1986). Other studies document that gray
whale will occasionally feed on megalops swarms as well (personal
communication, Don Velasques 2003). The starry flounder, English sole,
rock sole, lingcod, cabezon, wolf-eel, rockfish, sturgeon, sharks, skates,
Pacific halibut eat juvenile Dungeness crabs (Waldron 1958, Orcutt 1977,
Reilly 1983b). Other predators include octopus and sea otters (Kimker
1985b). Humans, harbor seal, sea lions and gulls consume adults.
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HISTORY AND STATUS OF THE DUNGENESS CRAB
RESOURCE
A.

HISTORY OF DUNGENESS CRAB MANAGEMENT
Native Americans have harvested Dungeness crab in Puget Sound for
centuries. White settlers began upon their arrival in the mid-1800’s, and
their first recorded commercial harvest was in 1885. The State commercial
fishery within Puget Sound is managed separately from the fishery on the
Washington coast. The coastal fishery is managed under a tri-state
agreement with the states of Oregon and California.
The number of Puget Sound commercial crab vessels remained relatively
stable through 1972, in which 89 vessels were recorded. By 1979
however, the fleet had grown to over 400, and the Washington State
Legislature mandated that no additional licenses be granted. There are
now around 250 state (non-tribal) commercial Dungeness crab licenses in
Puget Sound. Puget Sound commercial harvesters are limited to 100 pots
per license, and generally use smaller vessels and lighter pots when fishing
as compared to their coastal counterparts. Fishers may possess more than
one license, and a few even have three licenses.
Since the Rafeedie decision in 1994, the state and the tribes co-manage the
Dungeness crab fishery in a 50/50 share. Since 1994 the commercial crab
fishery has increased within Puget Sound. All state crab fisheries have
utilized a strategy called the “Three S’s” to allow for sustainable harvest
of a portion of the population of crab.
1) Sex: Only males are allowed to be taken.
2) Size: Only those males 6 1/4 inches or greater in carapace width are
eligible for harvest. Males of this size have already had one or two
opportunities to mate.
3) Season: Pot fisheries are closed during the period of time when most
legal-size males were believed to be in a soft-shell state.
The recreational crab fishery in Puget Sound has been monitored since the
late 1970’s. In the last two decades, the increase in numbers of
recreational traps observed and total catch from those traps indicates
considerable growth in the recreational fishery. This increase in harvest
could be due to the increase in the human population of western
Washington and their interests in finding alternatives to the declining
opportunities for bottomfish and salmon (http://www.wa.gov/wdfw/).
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B.

CURRENT STATUS OF THE RESOURCE
The recent increase in crab harvest raises concerns that a possible future
overharvest of the resource could occur. The data collected and used in
this plan is specific to Snohomish County; however, the data also reflects
the general increase harvest within Puget Sound.
As indicated in the map below, WDFW and the Treaty Tribes have
divided the Puget Sound into Crustacean Management Regions (CMRs) of
which Snohomish County encompasses a substantial portion of Region 2.
For each CMR, the co-managers negotiate an annual management plan for
Dungeness crab. Within each plan, details of their respective fisheries and
their management, as well as regulations, are specifically laid out.
However, as indicated on the map below, CMR 2 is then sub-divided into
smaller areas, called Marine Fish/Shellfish (MFSF) Catch Areas, on which
historical databases of fishery information are based. The MFSF Catch
Areas in Snohomish County waters include areas 24B, 26A(east and
west), and 24A.

Figure 5. Commercial Dungeness crab fishery regions and subareas
(WDFW)
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In the past five years, landings in waters adjacent to Snohomish County
were more than triple the average landings of the previous 15 years
(adapted from WDFW data, years 1980-2001, Snohomish County CMR
2). A record catch of approximately 2,273,000 pounds was landed for the
2000-2001 season in CMR 2, and is a result of an overall increase in
landings from every sector in the industry.

Region 2 Dungeness Crab Fishery - State Commercial, State
Recreational and Tribal Commercial Components Pounds by
Season
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Figure 6. Region 2 Dungeness Crab Fishery - State Commercial, State
Recreational and Tribal Commercial Components (adapted from
WDFW data, 2001).
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Table 1. Region 2 Dungeness Crab Fishery - State Commercial, State
Recreational, and Tribal Commercial Components, Pounds by Season
(adapted from WDFW data).
Season
State Commercial Tribal Commercial State Recreational Grand Total
(June - May) Pounds
Pounds
Pounds
Pounds
1980-81
93,640
0
385,000
478,640
1981-82
72,576
0
268,300
340,876
1982-83
30,841
0
216,900
247,741
1983-84
40,949
0
165,600
206,549
1984-85
37,596
291
193,300
231,187
1985-86
67,153
1,318
221,000
289,471
1986-87
113,595
4,592
218,124
336,311
1987-88
111,234
3,323
215,225
329,782
1988-89
104,236
6,653
220,503
331,392
1989-90
184,898
3,752
225,780
414,430
1990-91
136,462
1,049
185,604
323,115
1991-92
177,675
1,432
145,400
324,507
1992-93
198,851
6,031
216,800
421,682
1993-94
416,753
2,389
288,200
707,342
1994-95
1,009,402
99,641
271,350
1,380,393
1995-96
476,850
376,859
254,500
1,108,209
1996-97
340,687
676,127
204,000
1,220,814
1997-98
342,150
579,802
228,000
1,149,952
1998-99
323,524
693,472
322,200
1,339,196
1999-2000
602,945
908,778
378,095
1,889,818
2000-2001
512,727
1,191,136
569,219
2,273,082

The State and Tribal co-managers noticed the increasing pressures on
Dungeness crab stocks, and recently implemented several strategies to
protect the resource. These include a catch record card system, adopting
regional quotas, and cessation of all harvest during peak molting periods.
1.

The Catch Record Card System
Through 1999, harvest data relied on field surveys and the voluntary
return of logbooks. Because the Legislature was unsure of the accuracy of
this data, it mandated that Dungeness crab be included in the Washington
Department of Fish and Wildlife “Catch Record Card” system. The system
was instituted in the 2000 – 2001 license year, and includes almost all
harvesters of crab.

2.

The Annual Quota System
WDFW and the tribes have also adopted an annual quota system for most
of the marine areas of Puget Sound, including CMR 2. The quota system
applies to recreational, commercial and tribal fisheries and was
implemented to protect the crab resource by limiting the number of crab
18

that can be harvested from an area each year. During the course of the
year, the state and treaty tribes manage their crab fisheries so that the
50/50 allocation objective is met. When one group harvests enough crab
that it seems as though the other will have difficulty reaching the 50/50
goal, then an “allocation closure” is enacted to allow the other party to
equalize the catch. The closure applies to all forms of harvest including
wading, diving, pots, ring net, star traps, etc.
3.

Cessation of Harvesting during Molting
The co-managers also felt it necessary to protect crab during their
vulnerable molting period. After molting, the early stage soft-shell crab is
very vulnerable to damage and predation and for the first few days it will
remain hidden or buried in sediment as its new shell begins to harden. It
then becomes a voracious feeder for the following two to three months.
During this time, its shell will continue to harden and the muscle tissue
builds within the body. Because this midstage soft-shell crab is extremely
active during this time, it is likely to be captured in traps and be
susceptible to shell damage. Soft-shell crab can also face mortality with
improper removal from the nets and from the impact of being thrown back
into the water (http://www.wa.gov/wdfw/).
There is a requirement to release soft-shell crab because soft-shell crab
yield less meat than hard-shell crab. Most importantly, the meat from a
soft-shell crab is of a lower quality than a hard-shell crab. People have
described the soft-shell crab’s meat as being “jelly-like,” watery, and
lacking in texture, and as a result it is thrown away. By releasing the softshell crab, it eliminates wastage and allows for the crab to be harvested
later when its meat has attained better quality and quantity (WDFW,
http://www.wa.gov/wdfw/fish/shelfish/crabreg/softshell.htm).
In the past, WDFW assumed that molting took place from mid-April
through mid-July throughout Puget Sound. However, surveys conducted
over the years show that the molting period varies substantially from one
area of the Sound to another, and from year to year. As a result, softshell
closures are announced on an emergency basis, rather than on fixed dates.
In addition to closing the crab pot fishery, state and tribal fishery
managers eliminated all nonpot fishing (ring nets, star traps, wade, dive,
etc.) as well, because these activities also contributed to crab mortality.
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Table 2. Dungeness crab molt timings by subarea (adapted from
Tulalip Tribe shellfish data, 2001).
Marine
Area

Location

7

Gulf of Georgia
subarea

7

Bellingham/Anacortes
subarea

7

San Juan
Islands subarea

8-1

Oak Harbor
subarea

8-2

Everett
subarea

10

Seattle/Kingston
subarea

Oct.
Nov.
Dec.
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

? ? ?
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4.

Distribution, Population and Regional Quotas
Distributions of Dungeness crab in Port Gardner vary by sex and season.
In all seasons and for both sexes, the highest crab densities were on the
steep nearshore slope areas of Port Gardner from as shallow as 3 meters
down to about 100 m (Dinnel et al. 1988).

Figure 7. Distribution depth of all Dungeness crab caught by beam
trawl in Port Gardner during 1986.
Female crab in Port Gardner generally were along the nearshore slope
from depths of 10 to 100 meters, depending on the season. Sampling in the
shallow areas of Port Gardner (June and Sept ’87) showed that adult
female crab also occur in substantial numbers on the Delta and in the
Snohomish River mouth and East Waterway (documented by Weitkamp et
21

al., 1986). Egg-bearing females were highly aggregated from 10 to 40
meters during the months of December and January and less aggregated
during the summer, down to 140 meters in portions of Port Gardner
(Dinnel et al. 1988).
The research by Dinnel et al. 1998, indicated that the greatest number of
males were always caught at depths of 0 to 15 meters. However, male crab
were much scarcer than females and only accounted for about 9% of the
total crab catch from the standard survey stations.

Figure 8. Dungeness crab population estimates, Port Gardner Area.
No estimates were calculated for December 1987 (Dinnel et al 1988).
Dinnel et al note that Dungeness crab populations in Port Gardner also
fluctuate from year to year. Their data suggest that a decline occurs in
April because of dying females, while an increase occurs in June due to
the juvenile crabs moving from shallow to deeper areas to join the adult
population. Hence there is a time when the crab population levels are
fluctuating, which is due to natural mortality and recruitment of sub-adult
crab.
There are additional studies that show the importance of Port Gardner for
crab as compared to nearby areas of Possession Sound and Port Susan.
“Port Gardner crab densities are roughly the same as the north Puget
Sound area and Bellingham Bay, and substantially greater than many other
areas including the Strait of Juan DeFuca, Saratoga Passage, Elliott Bay,
Commencement Bay and the Nisqually region. Hence, it is very
reasonable to conclude that Port Gardner, especially the nearshore slope
and Delta areas, provide favored habitat for this species.”( Dinnel et al
1988). This could mean that crab habitat in the Port Gardner area provides
a substantial amount crab.
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C.

OTHER POTENTIAL THREATS TO THE DUNGENESS
CRAB RESOURCE

1.

Derelict Fishing Gear
Derelict fishing gear is gear that is lost or abandoned, such as fishing nets,
crab and shrimp pots, and other commercial or recreational fishing debris.
Hundreds of tons remain in the waters of Puget Sound and continue to
catch and kill marine species
(http://www.nwstraits.org/derelict_gear.html).
Ghost pots are a concern when it comes to the conservation of Dungeness
crab. Crab pots become ghost pots when the buoys break free either by
storms or from boats running over them. When the pots are lost, they
continue to catch. For example, a fisherman may put out a pot that is run
over by another boat and it cuts off its buoy. The pot still has bait in it, and
the pot will continue to fish as long as the bait lasts. Once the crabs get
inside the pot, some may get out over time, but some may not. Those crabs
end up dying and become bait for other crabs and marine species (Stevens,
2000).
In Puget Sound, conservation measures to protect Dungeness crab include
biodegradable escapement devices to prevent ghost fishing and escape
holes to allow undersized crab out of traps. The Northwest Straits
Commission has also initiated the Derelict Fishing Gear Project which is
helping to remove derelict gear out of the Northwest Straits. The project
aims to remove 12 tons of gear from Puget Sound waters. According to
their findings, ghost pots are not the only gear killing crab. For example, a
local citizen reported a gillnet that was in Inati Bay on Lummi Island. The
net was removed fairly quickly with the help of Washington Department
of Natural Resources. There were approximately 300 to 500 dead crab,
250 live crab, and around 200 dead salmon in the net.

2.

Aquatic Nuisance Species
Aquatic nuisance species is also a potential threat to Dungeness crab.
Recreational boats transport nuisance species in bait buckets or boat bait
wells by accident. Scientists have also identified ballast water from
vessels as a major pathway for introducing aquatic organisms including
Green crab. Marine vessels take on and discharge water as ballast in
different harbors during a trip. The water involved may contain aquatic
plants, animals, and pathogens being transported from one location to
another. When the crab is improperly disposed of or released into the wild,
the crab searches out new habitat.
In their new habitat it is possible that some non-indigenous species may
find the surrounding unlivable and will not survive long enough to be
come established. But if the new habitat is favorable, they live and can
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compete with the native species. The green crab can survive in many
coastal habitat types including those found along Washington’s shoreline
as evidence by their arrival in Grays Harbor.
The recent green crab arrival on the US West Coast is a concern. It was
first observed in San Francisco Bay in 1989, and then moved southward to
Monterey Bay and northward to Willapa Bay, Grays Harbor, Washington
and on Vancouver Island’s west coast in 1998. As an able colonizer and
efficient predator, this small shore crab has the potential to significantly
alter any invaded ecosystem. The green crab feeds on many organisms,
including clams, mussels, marine worms, small crustaceans, and oysters.
The green crab could threaten Dungeness crab, oyster, and clam fisheries
and aquaculture ventures in the Northwest. It has already been blamed for
the recent clam and crab population reduction in Bodega Bay, California
and the soft-shell clam industry collapse in Maine.
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ISSUES AND CONCERNS
The issues and concerns listed in this section are based on available data
and a variety of public input that is reinforced by experts in the field. It is
hoped that this information can initiate future projects for protecting
Dungeness crab stocks in Snohomish County waters.
1.

Both commercial and recreational harvests have increased over the past
7 years.
In the past five years, landings in waters adjacent to Snohomish County
were more than triple the average landings of the previous 15 years (Refer
to Figure 6). This is a result of an overall increase in landings from every
sector in the industry.

2.

Population Assessment
We need a better assessment of the Dungeness crab population and their
habitat. Existing research is approximately 15 – 17 years old. New
research can assist in determining population size and therefore help the
co-managers regulate the resource.

3.

Nearshore Nursery Habitat
The amount of nearshore nursery habitat could be a limiting factor for
Dungeness crab abundance. These habitats protect them from predation
and provide food until they have grown to a size large enough to survive
in the offshore environment. Loss of nearshore habitat will reduce the
number of juvenile crabs surviving to become adults.
Gravid female crabs like to aggregate in specific areas during the winter
months. In Snohomish County, the upper sandy slopes of Port Gardner
and the outer portion of the Snohomish River delta are places that gravid
female crabs utilize.
The extent and condition of the nearshore habitat is not known. Using
existing shoreline data can identify these areas used by gravid females and
juvenile Dungeness crab. By knowing where these important areas are, we
can conserve and restore these habitats and take measures to protect them
from both development and sources of pollution.

4.

Utilizing Education and Outreach to Optimize the Resource
(a)

Soft Shell Protection
Harvesting crab while they have soft shells damages many that
are returned to the water. The WDFW and the Tribes have taken
recent actions to close harvesting during these softshell periods.
The stewardship program could ensure that the public can
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receive this information more efficiently, so as to stop harvesting
during this time of year (Refer to Table 2).

5.

(b)

Understanding Harvest Information
Recreational fishers are having a difficult time utilizing and
understanding the information on harvest areas. Outreach is
needed to help crabbers understand the regulations. The
Dungeness Crab Stewardship Outreach and Education program
can offer co-managers a means to disseminate information about
those regulations.

(c)

Poaching/Sub-Legal Take
Poaching of females and sub-legal males might eventually take a
toll on the mating efficiency and egg production by the females
(personal communication, Paul Dinnel). The stewardship
program could initiate an outreach program with the comanagers to provide information to recreational fishermen that
emphasizes the need to comply with size and bag limits.

Other Issues
(a)

Derelict Fishing Gear
Derelict crab pots, along with lost gill nets, have been shown to
damage or even kill crabs when they are drawn to either dead
fish or crab caught in the nets and pots. The stewardship program
would like to coordinate with the Northwest Straits Commission
on the Derelict Fishing Gear Project, which aims to remove
derelict gear out of the Northwest Straits.

(b)

Ecosystem Roles of Dungeness Crab
Dungeness crab are a vital part of the Puget Sound ecosystem.
Research is needed to determine some of the unknown roles
Dungeness crab play in this ecosystem, particularly in
predator/prey relationships.

The next step is to assess these issues and concerns through further
cooperation and research with Dungeness crab stewards and stakeholders.
Stakeholders and stewardship are the keys to successfully implementing
the Dungeness Crab Stewardship Plan, and is described in the following
section.

26

THE CONCEPT OF STEWARDSHIP, STAKEHOLDERS
AND THEIR IMPORTANCE
Any person or entity affected in any way by Dungeness crab is a
stakeholder of the resource. This includes the harvesters, consumers,
regulators and a diverse collection of other parties concerned with the role
of the crab in the marine ecosystem. Because the Dungeness crab species
is a key link in the marine environment with many other species, nearly all
residents of Snohomish County could be considered stakeholders.

Figure 9. Public market sales of Dungeness crab.
Since stakeholders have substantial economic, legislative and consumptive
influence on the Dungeness crab fishery, each stakeholder becomes a de
facto steward. A responsible steward is someone who possesses or adopts
the accountability for the well being of a resource. Many people and
entities do not realize their responsibility as stewards and their
corresponding accountability. It is important that each steward embraces
his or her opportunity to preserve and optimize the Dungeness crab
resource in Puget Sound, both in the near and long term.
Stewardship goes beyond simply meeting the requirements established by
law. Stewardship includes the monitoring and understanding of the
resource including taking steps to enhance the best interest of the resource
for the long term. In many cases, such involvement and actions could be
contrary to the immediate steward’s best interest and may exceed the
steward’s legally required actions. This role involves stewards to act
according to the “spirit of the law” rather than the “letter of the law.” The
steward’s role involves thorough understanding of the resource (including
its status and trends), knowledge of the influences on the resource (both
physical and human), and the ability to form and enact strategies to
participate in the resource’s long-term protection and enhancement.
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A.

FACTORS CREATING STAKEHOLDER STATUS
Stakeholder groups are created by a variety of factors. One group includes
individuals who directly use the resource on a commercial basis. Another
group includes those whose responsibility was created by government
direction. A third group arises from the recreational and pleasure use of
the resource. Finally, some stewardship is created simply from the fact
that taking care of our resources is an ethical duty.

1.

Economic
Stakeholders are created by economic influences including all commercial
users of the resource. Outfitters and suppliers to commercial fisherman are
stakeholders, because they derive their livelihood from providing the
boats, repairs, pots, bait, fuel, etc. Crabbers and their employees are
stakeholders, as well as wholesalers, restaurateurs and supermarkets that
buy the catch, along with their customers, employees and vendors.

2.

Regulatory
Government action, legislative, judicial or executive creates regulatory
stakeholders. Virtually all elected, appointed and hired government
officials in the Puget Sound region affect issues related to the Dungeness
crab fisheries in some way. Land use and zoning decisions, transportation,
permits, etc. all relate to the conditions in the Sound.

3.

Recreational
Recreational stakeholders include those who enjoy the resource in a noncommercial manner. These include recreational fishermen, divers, boaters,
etc. Anyone fishing, crabbing, or simply observing marine life becomes a
stakeholder in the Dungeness crab resource.

4.

Ethical
We have a responsibility to care for the resources entrusted to us. This
might arise from patriotic or religious conviction, or from the concept that
the present generation should maintain a resource for future generations.
Others are motivated by an interest in learning and research for its own
sake. These would include environmentalists and their organizations and
other civic-minded persons and groups.

B.

BENEFITS OF A STEWARDSHIP PROGRAM

1.

Biological and Environmental Benefits
Restoring or enhancing the quality of the existing territory inhabited by
Dungeness crab could maintain or increase the number of crabs per acre,
as well as the health and quality of the crabs. Preserving the acreage
available for the proliferation of marine resources could further maintain
or increase the number in that particular area.
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Sustaining conditions suitable for a healthy crab population will produce
significant long-term biological and environmental benefits translatable
into sufficient quantities of healthy Dungeness crab, along with all related
and dependant species.
2.

Socioeconomic Impacts
The maintenance of existing crab areas and the expansion of suitable
habitat areas could have a positive long-term benefit on the socioeconomic
influence of the Dungeness crab fishery in Puget Sound. Commercial and
tribal fisherman and those involved in the harvesting of all Puget Sound
species could find an increase in available fish stocks. Recreational users
could enjoy a greater quantity and geographic reach of their targeted
quarry. Researchers could find greater quantities and wider varieties of
marine life to examine.

C.

CURRENT STATUS OF A STEWARDSHIP
ENVIRONMENT
Currently, the activities of various stewards of Dungeness crab are
overlapping. Monitoring of marine waters in Snohomish County has been
underway for years by the Port of Everett, City of Everett, the Puget
Sound Water Quality Action Team, Department of Health, Department of
Ecology and the National Oceanic and Atmospheric Administration. In
some instances, government agencies, supported by the citizenry, have
moved to restrict harvest timing and quantity. Sport fishers and
commercial fishers have worked both independently and with government
initiatives, and have enabled improvements in the resource. The MRC
applauds these efforts and now invites these agencies to take the
opportunity to become even better stewards of the Dungeness crab
resource.
The realization that each governmental, commercial, recreational or
ethically interested party is a true stakeholder in the Dungeness crab
fishery and all dependent ecosystems has huge implications. Further, the
embracing of each stakeholder’s role as a steward of the resource could
have far-reaching positive effects on the long-term survival and
enhancement of the Dungeness crab fishery in Puget Sound.
We need to guide people to make decisions for the long-term use of the
resource. Stewardship suggests that all stakeholders work together for a
long-term solution that enhances the benefits of the resource. This could
mean that participants may be asked to sacrifice some benefits today to
conserve the Dungeness crab resource for tomorrow.
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STEWARDSHIP ACTIVITIES
A.

INTRODUCTION
In developing the plan’s framework, it was discovered that there were only
certain elements of a conservation and preservation plan that we could
control. The team also discovered that there was a maze of
interconnections in the stewardship of Dungeness crab that needed to be
addressed.

B.

OBJECTIVES
In order for Dungeness crab stewards to achieve their goals, they must
strive to:
1. Promote cooperative research.
2. Maintain or improve Dungeness crab habitat and water quality.
The Snohomish County MRC, in an effort to reach these objectives will:

C.

·

Initiate a collaborative effort with local, state and tribal
stakeholders in the form of a stewardship plan.

·

Appointment a Snohomish County Dungeness Crab Steward to
advocate on behalf of the resource and to advise the county on
their interests regarding the resource outside of the authority of the
county. The Steward could also ensure equitable and compatible
efforts among the stewardship partners.

·

Identify critical habits and environmental factors that limit longterm Dungeness crab productivity.

·

Promote environmental quality standards for the long-term
Dungeness crab maintenance & productivity throughout their
range including Snohomish County and establish standards &
procedures for implementing the Plan.

ACTIONS AND ACTIVITIES
The key to the success of the stewardship plan is defining the various roles
that stewards can play in conserving Dungeness crab. Using a model
adapted from the Air Force, stewardship activities are identified that can
assist in conserving the resource for the future. Some of these activities
will be within or without the jurisdictions of various agencies and tribes.
However, it is hoped that through these activities, stewards can come
together and share their expertise and information in an effort to cross
jurisdictional lines and conserve the resource.
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1.

The Four Activities – Monitoring, Outreach, Regulations and
Restoration
Monitoring allows the tracking of the crab’s environment. This will take
place with sampling and data collection. A “Crab Keeper” will keep track
of all information.
Outreach allows for educated volunteers to participate and promotes
stewardship. Outreach ranges from the simple informative beach
expositions to programs that train people participating in other activities.
Regulatory provides guidance to adjust the limits on the human side of the
crab’s environment. The County Council has the ability to conserve the
County’s resources.
Restoration efforts will turn around known problems that impact the crab’s
life cycle. Information from Environmental Monitoring and outreach
efforts could be moved forward into a restoration effort.
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D.

STEWARDSHIP SPECIFICATIONS AND ELEMENTS
In this section, the organization of stewardship and framework of the plan
is presented. For stewardship to take place, there are a series of inputs,
controls and mechanisms that contribute to the outputs, or Dungeness crab
stewardship.

1.

Overall Stewardship of the Resource

The inputs are the Dungeness crab resource, the environmental quality,
and funding. The inputs are the elements that alter the stewardship process
and are always changing.
The controls are factors that regulate how the activities occur. The controls
are various laws that come from the county, state, federal, and tribal
sources. They state the basic rules that regulate stewardship.
The mechanisms are the non-consumable resources that are used to
accomplish the activity. The main methods of implementation would be
the citizenry, tribal staff, county staff, and support equipment.
The stewardship outcomes are listed at the right and reflect the original
goals of the stewardship plan.
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2.

The Four Activities of Dungeness Crab Stewardship
There are four activities that the MRC wishes to work on, and these
activities help to achieve the goals set forth in the plan. It is hoped that
each activity will also have a number of smaller activities that support the
other programs.

The four activities listed below each have their own flow diagrams. These
are available in Appendix B.
1.

Environmental Monitoring
The Environmental Monitoring effort is also divided into four programs.
(a)

Conduct biological sampling of Dungeness crab and other species
dependant on Dungeness crab.

(b)

Conduct physical sampling of currents, temperature and salinity,
because larval distribution depends on these factors.

(c)

The chemical sampling program could focus on nutrients and
contaminants that are important or detrimental to crab health.

(d)

The geological sampling program could track the substrate that
the crabs use. Since a majority of the crab’s life is on and in the
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sediment, it’s condition and changes with time are key to the
crab’s health.
2.

3.

4.

Outreach
(a)

Outreach activities can fold the public into the stewardship
process. Activities could be scheduled at low tide during existing
beach expos to educate people about Dungeness crab.

(b)

Fact Sheets are a great way to distribute the information gathered
by the stewards. These could be available for outreach at sites
other than beachside settings to educate the general public about
what is currently happening in regards to our ongoing
stewardship efforts.

(c)

Edmonds Parks and Recreation has a Beach Walk Program
hosted by their Beach Rangers. It would seem to be a good idea
to implement this idea into a County-wide effort, to highlight
what is seasonally occurring on the near-shore.

(d)

Agencies and professional organizations should provide training
in sampling methods for citizen monitors.

Regulatory Activities
(a)

The law enforcement tracking could supplement existing efforts
that designate seasons and harvest monitoring.

(b)

The resource law tracking would keep everyone abreast of the
current laws, regulations, and policies so that if there are needs
for change they can be supported and based on information from
the monitoring program.

(c)

Legislative process would track bills as they are introduced
through the state and county government to make sure that
resource needs are addressed.

(d)

Sites along the shore are unintentionally or intentionally being
altered. There is a permitting process for these changes and it is
important that all parties are aware of what is occurring so that
the changes are based on current resource information.

Restoration
(a)

Changes occur along the County’s shoreline. When the
opportunity to restore habitat becomes available, steps should be
taken to implement sound long term solutions.
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E.

(b)

The site ranking activity would focus on sites of interest to the
public as well as ones supported by monitoring efforts. A list of
sites that may need attention could be compiled and then ranked
as to which would be the most beneficial to Dungeness crab.

(c)

After construction of the restoration site, monitoring of the site
would occur to collect data

CONCLUSION
This outline of activities shows that it takes a network of cooperative
efforts to conserve the resource for the long-term. Some of these efforts
are in place by agencies, universities and environmental groups. However,
this is an attempt to combine all of the existing efforts and use them to
undertake more research and outreach on the Dungeness crab resource.
This could be undertaken through all of the aforementioned groups, with
the inclusion of the volunteers and crab stewards available through this
new program.
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STEWARDSHIP PROGRAM IMPLEMENTATION
A.

MAJOR ELEMENTS OF PLANNING AND DECISION
MAKING
Within each activity, there will be a leader who task is to coordinate their
team, and identify and carry out the goals of the plan. Such planning will
be a critical and essential part of the system that is designed to show
results.
A logical, track for decisions will be created in which stewards and county
staff will be able to articulate the current resource status to the county and
council and the public.

B.

THE DUNGENESS CRAB STEWARDSHIP PLAN
The Snohomish County MRC will maintain an up-to-date Dungeness Crab
Stewardship Plan. The purpose of this plan will be to ensure that the
stewardship activities have a clearly defined direction for resource
preservation and use. This basic foundation for decision making will be
developed in consultation with the Snohomish County MRC, interested
parties, and the general public. It will be based on an adequate analysis of
existing and potential resource conditions and user experiences,
environmental (including natural, cultural, and socioeconomic) impacts,
and costs of alternative actions.
In reaching decisions concerning future Dungeness crab resource uses,
planning teams will seek to reach agreement among the Snohomish
County MRC, the county leadership, other agencies with jurisdiction by
law or expertise, and the public.

C.

PROGRAM EVALUATION
The elements necessary for decision-making will be created and updated
by the crab steward and planning teams through four interrelated planning
processes:
(1)
(2)
(3)
(4)

General stewardship planning,
Strategic resource and activity planning,
Implementation planning, and
Annual performance planning.

The planning processes, evaluation and decision-making could be
monitored by the Snohomish County MRC Snohomish County MRC staff.
It is anticipated that such reviews will be needed every 10-15 years or
sooner if conditions change more rapidly.
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D.

STRATEGIC PLANNING
Strategic planning will be conducted for the four activities to achieve
better results in their mission of protecting the Dungeness crab resource.
The strategic plans will be based on reporting on the progress made
toward meeting the activity goals and long-term stewardship goals.
Ideally, the strategic plan will be separate from the stewardship plan,
building on the plan’s mission and goals. This recognizes that most of the
activities lack a current detailed plan upon which to base their efforts.

E.

ANNUAL PERFORMANCE REPORTING
Each activity will also prepare annual work plans detailing annual goals
for the upcoming year and describing the progress made in the prior year.
Annual work plans will contain the following:
· Annual performance goals,
· An annual work plan: breaks out activities to achieve the annual
goals and includes staffing and funding, and
· Budget information
Annual performance plans will consist of two main parts:
· A report on the progress made toward meeting the last year's
annual performance plan, and
· An analysis of the present year's annual performance plan.
(Adapted from the National Park Service’s Director’s Order #2, 1999 on
Park Planning)
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APPENDIX A
List of potential Dungeness crab stewards:
Fish markets
Snohomish County Land Trust
Washington Department of Ecology
Washington Department of Fish and Wildlife
Pilchuck Audubon Society
Snohomish County Parks and Recreation
Tulalip Tribes
Stillaguamish Tribes
The City of Everett
The City of Mukilteo
The City of Edmonds
People for Puget Sound
Northwest Indian Fisheries Commission
Ducks Unlimited
The Nature Conservancy
Washington Department of Natural Resources
Port of Everett
Snohomish Conservation District
Dungeness Crab Fishermen’s Association
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APPENDIX B
Monitoring

Outreach
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Regulatory

Restoration
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