Bering Sea Marine Invasive Species Assessment
Alaska Center for Conservation Science

Scientific Name: Carcinus maenas Phylum  Arthropoda
Common Name European green crab Class Malacostraca

Species Occurrence by Ecoregion Order Decapoda

Family  Portunidae
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Figure 1. Occurrence records for non-native species, and their geographic proximity to the
Bering Sea. Ecoregions are based on the classification system by Spalding et al. (2007). Totals: 69.50 100.00 0.00
Occurrence record data source(s): NEMESIS and NAS databases.

General Biological Information

Tolerances and Thresholds

Minimum Temperature (°C) -1 Minimum Salinity (ppt) 4

Maximum Temperature (°C) 35 Maximum Salinity (ppt) 54

Minimum Reproductive Temperature (°C) 9 Minimum Reproductive Salinity (ppt) 17

Maximum Reproductive Temperature (°C) 26 Maximum Reproductive Salinity (ppt) 35%
Additional Notes

Carapace color variable, usually mottled, dark brown to dark green, granules for the most part yellow. Adult size: From 6 to 10
cm in carapace width (Washington Department of Fish and Wildlife 2001). Adults can be dispersed by a variety of anthropogenic
and natural mechanisms including: ballast water, hull fouling, hitchhiking on bivalves or packing materials (seaweeds), and
transport by water currents.
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1. Distribution and Habitat
1.1 Survival requirements - Water temperature

Choice:  Moderate overlap — A moderate area (>25%) of the Bering Sea has temperatures suitable for year-round survival Score:
B 2.5 of
3.75
Ranking Rationale: Background Information:
Temperatures required for year-round survival occur in a moderate This species can tolerate temperatures ranging from -1°C to 35°C.
area (>25%) of the Bering Sea. Upper temperature limit is based on experimental data (Madeira et al.
2012).
Sources:

NEMESIS; Fofonoff et al. 2003 Madeira et al. 2012

1.2 Survival requirements - Water salinity

Choice:  Considerable overlap — A large area (>75%) of the Bering Sea has salinities suitable for year-round survival Score:
A 3.75 of
3.75
Ranking Rationale: Background Information:
Salinities required for year-round survival occur over a large Salinity tolerance ranges from 4 to 54 ppt (Crothers 1968; NEMESIS).

(>75%) area of the Bering Sea.

Sources:
NEMESIS; Fofonoff et al. 2003

1.3 Establishment requirements - Water temperature

Choice:  Moderate overlap — A moderate area (>25%) of the Bering Sea has temperatures suitable for reproduction Score:
B 2.5 of

High uncertainty? 3.75
Ranking Rationale: Background Information:
Temperatures required for reproduction occur in a moderate area Reproduction has been reported in temperatures between 3 and 26°C
(>25%) of the Bering Sea. We ranked this question with "High (Grosholz and Ruiz 2002), but temperatures of at least 9°C are needed
Uncertainty" to indicate disagreements in model estimates. for larval survival (Dawirs et al. 1986; Hines et al. 2004).
Sources:
Hines et al. 2004 Grosholz and Ruiz 2002 Dawirs et al. 1986

1.4 Establishment requirements - Water salinity

Choice:  Considerable overlap — A large area (>75%) of the Bering Sea has salinities suitable for reproduction Score:
A 3.75 of

High uncertainty? 3.75
Ranking Rationale: Background Information:
Although salinity thresholds are unknown, this species is a marine Larvae require at least 17-19 ppt to settle and metamorphose (Fofonoff
organism that does not require freshwater to reproduce. We et al. 2003). Upper reproductive salinity requirements are unknown.

therefore assume that this species can reproduce in saltwater (31 to
35 ppt). These salinities occur in a large (>75%) portion of the
Bering Sea.

Sources:
NEMESIS; Fofonoff et al. 2003
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1.5 Local ecoregional distribution

Choice:
C

Ranking Rationale:
C. maenas has been reported as far north as British Columbia.

Sources:
NEMESIS; Fofonoff et al. 2003

1.6 Global ecoregional distribution

Choice:
A

In many ecoregions globally

Ranking Rationale:

This species has a global distribution and is found in many areas
including both coasts of North America, temperate South America,
Australia, and Japan.

Sources:

Present in an ecoregion two regions away from the Bering Sea (i.e. adjacent to an adjacent ecoregion)

Score:
2.5 of

Background Information:
This species occurs from CA to BC on the west coast of North America.

Score:
5 of

Background Information:

The green crab's native range is from Norway and Iceland south to
northern Africa. The green crab is now dispersed globally with
established populations in South Africa, Japan, Australia, Argentina,
and along the Atlantic and Pacific coasts of North America. On the West
Coast, it occurs from CA to BC. It has failed to establish in many
tropical areas including the Caribbean, Hawaii, and Sri Lanka. Its
distribution may be limited by average summer surface temperature of
~22°C.

NEMESIS; Fofonoff et al. 2003 U.S. Geological Survey; Fuller and Benson 2017

1.7 Current distribution trends

Choice:

A

Ranking Rationale:
The green crab continues to expand its range and to be found in new
areas.

Sources:

Recent rapid range expansion and/or long-distance dispersal (within the last ten years)

Score:
5 of

Background Information:

The green crab has rapidly expanded its range in several introduced
areas, including the Pacific coast of North America and South Africa
(Grosholz and Ruiz 1996). Since its initial introduction to the West
Coast in 1989, the green crab expanded its range over 750 km in less
than ten years (Grosholz and Ruiz 2002). This species is predicted to
become established in Alaska (Grosholz and Ruiz 2002; Hines et al.
2004). Several sites within Prince William Sound and elsewhere in
Alaska appear warm enough to support self-sustaining green crab
populations (Hines et al. 2004).

Hines et al. 2000 NEMESIS; Fofonoff et al. 2003 Grosholz and Ruiz 1996 Grosholz and Ruiz 2002

Section Total - Scored Points: 25
Section Total - Possible Points: 30
Section Total -Data Deficient Points: 0
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2. Anthropogenic Transportation and Establishment

2.1 Transport requirements: relies on use of shipping lanes (hull fouling, ballast water), fisheries, recreation, mariculture, etc. for

transport
Choice:  Has been observed using anthropogenic vectors for transport and transports independent of any anthropogenic vector once Score:
A introduced 4 of
4

Ranking Rationale:
This species can be transported by anthropogenic vectors, but can
transport independently of these once introduced.

Sources:
Darling et al. 2008 Carlton and Cohen 2003

2.2 Establishment requirements: relies on marine infrastructure,

Choice:
D

Does not use anthropogenic disturbance/infrastructure to establish

Ranking Rationale:
This species does not establish on anthropogenic substrates.

Sources:
NEMESIS; Fofonoff et al. 2003 Bedini 2002

Background Information:

This species can disperse using several anthropogenic vectors including:
ballast water, hull fouling, and hitchhiking on packing materials, aquatic
vegetation, and bivalves. While long-distance, transoceanic dispersals
are likely the result of human activities, the European green crab is
capable of natural, short-distance dispersal (Carlton and Cohen 2003).
Its dispersal from Australia to Tasmania was likely the result of natural
dispersal (Darling et al. 2008).

(e.g. harbors, ports) to establish

Score:
0 of

Background Information:

The green crab has colonized several natural habitats and substrates
including mud, sand, vegetation, and rocks. Adult crabs live on the
seafloor, while young crabs are often associated with seagrass habitat
(Bedini 2002).

2.3 s this species currently or potentially farmed or otherwise intentionally cultivated?
Choice:  No Score:
B 0 of
2

Ranking Rationale:
This species is not currently farmed.

Sources:
NEMESIS; Fofonoff et al. 2003

Background Information:

Section Total - Scored Points: 4
Section Total - Possible Points: 10
Section Total -Data Deficient Points: 0
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3. Biological Characteristics
3.1 Dietary specialization

Choice:  Generalist at all life stages and/or foods are readily available in the study area Score:
A 5 of
5
Ranking Rationale: Background Information:
This species is a generalist predator and feeds on taxa that are This species preys on large and small snails, clams, algae, mussels,
readily available in the Bering Sea. juvenile fishes and other organisms. Green crabs are known to consume

prey from at least 158 genera.

Sources:
GISD 2016 NEMESIS; Fofonoff et al. 2003

3.2 Habitat specialization and water tolerances

Does the species use a variety of habitats or tolerate a wide range of temperatures, salinity regimes, dissolved
oxygen levels, calcium concentrations, hydrodynamics, pollution, etc?

Choice:  Requires specialized habitat for some life stages (e.g., reproduction) Score:

B 3.25 of
5

Ranking Rationale: Background Information:
This species has broad temperature and salinity ranges, and adults The green crab has a wide temperature and salinity range, although
can occupy a variety of different habitats and substrates. Juveniles larval tolerances are more restricted (Hines et al. 2004). Juvenile crabs
preferentially use seagrass, algal mats, or mussel beds as nursery exhibit a habitat preference for vegetated habitat (seagrass and algae)
habitat, rather than unstructured bottoms. and mussel beds, rather than unstructured substrates (Moksnes 2002).

Globally, its distribution in tropical waters may be limited by an
inability to colonize warmer waters (Cohen et al. 1995, gtd. in Fofonoff
et al. 2003). This species inhabits a range of habitats in intertidal and
subtidal zones, including mangroves, marshes, rocky shorelines and
oyster reefs (Fofonoff et al. 2003). Its establishment in subtidal zones
may be limited by predation and inter-specific competition.

Sources:
NEMESIS; Fofonoff et al. 2003 Hines et al. 2004 Moksnes 2002

3.3 Desiccation tolerance

Choice:  Highly tolerant (>7 days) of desiccation at one or more stages during its life cycle Score:
5 of
5
Ranking Rationale: Background Information:
This species can survive several days out of the water at very warm Darbyson et al. (2009) exposed crabs to different treatments by placing
air temperatures. It can likely survive for more than seven days at crabs in crates containing a) only crabs, b) seawater, c) eelgrass, d) dry
milder temperatures. rope, or a combination therein. At 24°C, 50% of crabs stocked alone or

with dry rope survived 68 h, and all crabs survived the first 48 h. Crabs
in seawater or eelgrass treatments survived the whole length of the
experiment (five days). In a second round of experiments at 29°C, 50%
of crabs fully exposed to air survived 60 h, and a few survived for seven
days.

Sources:
Darbyson et al. 2009
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3.4 Likelihood of success for reproductive strategy

i. Asexual or hermaphroditic ii. High fecundity (e.g. >10,000 eggs/kg) iii. Low parental investment and/or
external fertilization iv. Short generation time

Choice:  Moderate — Exhibits one or two of the above characteristics Score:
B 3.25 of
5
Ranking Rationale: Background Information:
This species is dioecious and highly fecund. Eggs are fertilized This species is dioecious and reproduces sexually. Eggs are fertilized
internally. Generation time is relatively short. internally, and then brooded as a mass of eggs between the abdomen and

the body. The number of eggs varies with size, but averages 185,000-
200,000. Females can produce more than one clutch per year. Larvae
settle and metamorphose between 25 and 90 days from hatching,
depending on temperature and food availability. It typically takes 2
years to reach maturity in northern Europe, but crabs appear to mature
earlier in North America and Australia.

Sources:
NEMESIS; Fofonoff et al. 2003 Grosholz and Ruiz 2002 de Rivera et al. 2007

3.5 Likelihood of long-distance dispersal or movements

Consider dispersal by more than one method and/or numerous opportunities for long or short distance dispersal
e.g. broadcast, float, swim, carried in currents; vs. sessile or sink.

Choice:  Disperses long (>10 km) distances Score:
A 2.5 of
25
Ranking Rationale: Background Information:
Long-distance dispersal events have been documented. Both larvae Dispersal by adults and juveniles is largely localized, but dispersal
and adults can disperse naturally. distances as far as 15 km have been documented (Gomes 1991, gtd. in

Bizzarro 2009). Larvae can be dispersed passively by water currents,
and have the potential to disperse long distances given the longevity of
the larval stage (up to 90 days). Dispersal of green crabs along the
Pacific coast has been attributed to larval transport by strong ocean
currents during an EI Nifio year (Behrens Yamada et al. 2005, gtd. in
Klassen and Locke 2007). Northward-moving coastal currents
transported larvae up to 50 km/day during the El Nifio of 1998 (Behrens
Yamada and Becklund 2004, qtd. in Klassen and Locke 2007).

Sources:
Klassen and Locke 2007 NEMESIS; Fofonoff et al. 2003 Bizzarro 2009

3.6 Likelihood of dispersal or movement events during multiple life stages

i. Can disperse at more than one life stage and/or highly mobile ii. Larval viability window is long (days v.
hours) iii. Different modes of dispersal are achieved at different life stages (e.g. unintentional spread of eggs,
migration of adults)

Choice:  High — Exhibits two or three of the above characteristics Score:
A 2.5 of
2.5
Ranking Rationale: Background Information:
All life stages are capable of dispersing, and different mechanisms Different dispersal mechanisms are possible at different life stages,
are used at different life stages. The larval stage is very long-lived. including planktonic drifting, active swimming/crawling, transport in

ballast water, and transport with other species. Rafting has not been
documented in adults or juveniles.

Sources:
Klassen and Locke 2007
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3.7 Vulnerability to predators

Choice:  Few predators only in its home range, and not suspected in the Bering Sea or neighboring regions Score:
B 3.75 of
High uncertainty? 5
Ranking Rationale: Background Information:
This species is preyed upon by several taxa found in the Bering Sea. Native crab species prey upon or aggressively compete with green crabs
However, European green crab may be able to avoid predation by (Jensen et al. 2007). Fish predation and competition with larger crabs
using low salinity habitats that exceed the salinity thresholds of may be a major factor limiting C. maenas in subtidal waters (Donahue et
native predators such as the red rock crab (L. Shaw, pers. comm., 31 al. 2009, gtd. in Fofonoff et al. 2003). This species is also predated upon
August 2017). by lobsters and birds.
Sources:

NEMESIS; Fofonoff et al. 2003 Jensen et al. 2007

Section Total - Scored Points: 25.25

Section Total - Possible Points: 30
Section Total -Data Deficient Points: 0
Page 7 of 13
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4. Ecological and Socioeconomic Impacts
4.1 Impact on community composition

Choice:  High — Entire community and/or may cause extirpation or extinction at the species or trophic level Score:
A 2.5 of
25
Ranking Rationale: Background Information:
This species has severe impacts on several taxa including native The green crab has had widespread and severe impacts across its range
bivalves, crabs, snails, fish, and eelgrass. (Grosholz and Ruiz 2002), and was cited as one of the world's 100 worst

invasive species by the IUCN (Lowe et al. 2000). Several native species
have declined by more than 90% as the direct result of green crab
predation (Grosholz et al. 2000). Species affected include several
commercially important bivalve species, eelgrass, fish, and native
invertebrates (Grosholz et al. 2000; Grosholz and Ruiz 2002; Malyshev
and Quijon 2011; Matheson et al. 2016). In many cases, the impacts of
green crab can be extreme, leading to drastic declines and extirpation.
For example, underwater video surveys in Newfoundland indicated 50%
to 100% declines in eelgrass percent cover since the arrival of green
crab in 1998, and a tenfold decline in abundance and biomass of fish
(Matheson et al. 2016). Grosholz et al. (2000) documented severe
declines in the abundance of native clams and shore crabs, as well as
several other invertebrates, in Bodega Bay Harbor, California, within 3
years of the green crab's arrival.

Sources:
Grosholz and Ruiz 2002 Matheson et al. 2016 Lowe et al. 2000 Malyshev and Quijon 2011 Grosholz et al. 2000

4.2 Impact on habitat for other species

Choice:  Moderate — Causes or has potential to cause changes to one or more habitats Score:

B 1.75 of
25

Ranking Rationale: Background Information:

Green crabs destroy eelgrass habitat by grazing on shoots and by In Newfoundland, Matheson et al. (2016) observed 50% to 100%

disrupting the sediment. We expect C. maenas to have moderate declines in eelgrass percent cover since 1998 at sites with green crabs.

effects on habitat in the Bering Sea given the extent of eelgrass In field and laboratory experiments, Malyshev and Quijon (2011)

habitat in the Bering Sea and the severity of the green crab's effects, observed significant declines in eelgrass biomass as a result of uprooting

and grazing by both adults and juveniles. Several other studies have
reported negative impacts of green crabs on eelgrass (e.g., Davis et al.
1998; Garbary et al. 2014; Neckles 2015).

In Alaska, eelgrass ranges almost continuously from southeast Alaska,
west along the Gulf of Alaska and north into the Bering Sea up to about
67°N (qtd. in Hogrefe et al. 2014). Eelgrass meadows are highly
productive marine habitats that provide refuge from predators, and serve
as a nursery ground to juvenile fish and shellfish, including herring
(Winfree 2005; Orth et al. 2006).

Sources:
Matheson et al. 2016 Winfree 2005 Orth et al. 2006 Hogrefe et al. 2014 Malyshev and Quijén 2011 Davis et al. 1998 Garbary et al. 2014
Neckles 2015
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4.3 Impact on ecosystem function and processes

Choice:  High — Is known to cause moderate to severe changes to food webs and/or ecosystem functions; effects have been documented in Score:

A several areas 2.5 of
25

Ranking Rationale: Background Information:

Through predation and habitat alteration, the European green crab The European green crab is a voracious and opportunistic predator that

has been shown to impact whole ecosystems, including causing the can cause the decline of several prey species including shellfish,

decline of several taxa, reducing eelgrass habitat, affecting nutrients, crustaceans, and polychaetes (e.g. Neira et al. 2006). Moreover, by

and facilitating the establishment of other invasive species. These digging for prey, C. maenas alters and disrupts habitat and eelgrass

effects have been documented in several areas and on both coasts of meadows, with subsequent effects on invertebrate communities and

North America. nutrients (Neira et al. 2006; Lutz-Collins et al. 2016). In Atlantic

Canada, C. maenas may have facilitated the spread of the invasive
tunicate Styela clava and the clam Gemma gemma by predating upon
their predators and competitors (Grosholz 2005; Locke et al. 2007). In
San Francisco Bay, C. maenas may reinforce the ecosystem effects
caused by invasive hybrid cordgrass (Spartina spp.) (Neira et al. 2007).
Important ecosystem-level effects have also been documented in
Newfoundland, where invasion by the European green crab led to severe
eelgrass decline and impacts the abundance and composition of fish
communities (Matheson et al. 2016).

Sources:
Neira et al. 2006 Matheson et al. 2016 Locke et al. 2007 Grosholz 2005 Lutz-Collins et al. 2016 Neira et al. 2007

4.4 Impact on high-value, rare, or sensitive species and/or communities

Choice:  High — Is known to cause degradation of multiple species or communities and/or is expected to have severe impacts Score:
A 2.5 of
2.5
Ranking Rationale: Background Information:
The green crab has had significant, negative impacts on ecologically The green crab can drastically reduce eelgrass cover and biomass
important species including eelgrass and oysters. (Malyshev and Quijon 2011; Matheson et al. 2016). Green crabs have

also had severe impacts on bivalves, including ecologically significant
species such as Crassostrea gigas (Grosholz and Ruiz 2002).

Sources:
Matheson et al. 2016 Grosholz and Ruiz 2002 Malyshev and Quijon 2011

4.5 Introduction of diseases, parasites, or travelers

What level of impact could the species' associated diseases, parasites, or travelers have on other species in the
assessment area? Is it a host and/or vector for recognized pests or pathogens, particularly other nonnative
organisms?)

Choice:  No impact Score:
D 0 of
2.5
Ranking Rationale: Background Information:
Although the green crab can harbor parasites and diseases, negative The green crab is host to a variety of parasites and pathogens (Grosholz
impacts resulting from these associations have not been reported. and Ruiz 2002); however, negative impacts resulting from these

associations have not been reported.

Sources:
Grosholz and Ruiz 2002
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4.6 Level of genetic impact on native species
Can this invasive species hybridize with native species?

Choice:  No impact Score:
D 0 of
25
Ranking Rationale: Background Information:
Hybridization with C. maenas is not expected to impact the Bering Hybridization between C. maenas and C. aestuarii may occur in regions
Sea because there are no native Carcinus species in the Bering Sea. of overlap outside of their native range. However, the existence of these

hybrids has not been verified by genetic analyses, and no impacts have
been reported.

Sources:
Galil et al. 2011

4.7 Infrastructure

Choice:  No impact Score:
D 0 of
3
Ranking Rationale: Background Information:
This species is not expected to impact infrastructure in the Bering No impacts have been reported. Although this species can be
Sea. transported by fouling, it does not establish on anthropogenic structures.
Sources:

Klassen and Locke 2007

4.8 Commercial fisheries and aquaculture

Choice:  High — Is known to cause degradation to fisheries and aquaculture and/or is expected to have severe impacts in the region Score:
A 3 of
3
Ranking Rationale: Background Information:
The shellfish industry in Alaska is estimated at $1 million, with 95% Through predation, green crabs have had severe impacts on several
of sales coming from Pacific oysters (PSI Alaska 2017). Although it commercially important shellfish species, including blue mussels and
is only practiced in a limited region of the Bering Sea, we expect the Pacific oysters (Grosholz and Ruiz 2002). These impacts have
green crab to have high impacts on commercial bivalves given that represented a 40% loss of production in certain years (Grosholz and
it has already had severe impacts in several parts of its introduced Ruiz 2002). Damages to commercial shellfishery from green crab
range. predation are estimated at $22.6 million per year on the East Coast of

the United States (Lovell et al. 2007). Although current damages on the
West Coast are low, the potential future damages are likely to increase
to $0.84 million per year, if Green Crab invades Puget Sound (WA) and
Alaska. The estimated annual value of damages to eelgrass restoration
projects ranges from $60 000 to $77 000, and from $6000 to $47 000 on
the East and West Coasts, respectively (Lovell et al. 2007).

Sources:
Grosholz and Ruiz 2002 Lovell et al. 2007 PSI Alaska 2017
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4.9 Subsistence

Choice:  Moderate — Causes or has the potential to cause degradation to subsistence resources, with moderate impact and/or within only a Score:

B portion of the region

Ranking Rationale:

Through predation, the green crab has had severe impacts on
bivalve populations in several parts of its introduced range. In the
Bering Sea, shellfish comprise a smaller percentage of subsistence
catch (when measured by weight) than salmon or finfish (with the
exception of the Aleutians West; Mathis et al. 2015). We expect the
green crab to have moderate impacts on subsistence resources in the
Bering Sea region.

Sources:
Grosholz and Ruiz 2002 Mathis et al. 2015

4,101 Recreation

1.5 of
3

Background Information:
Green crabs predate heavily on harvested shellfish species such as blue
mussels and Pacific oysters (Grosholz and Ruiz 2002).

Choice:  Limited — Has limited potential to cause degradation to recreation opportunities, with limited impact and/or within a very limited Score:

© region

Ranking Rationale:

By predating upon bivalves, the green crab may impact recreational
harvesting of shellfish in the Bering Sea. Given the geographic
distribution of shellfish species (and their harvesters) in this region,
we expect impacts on recreation to be limited.

Sources:
Grosholz and Ruiz 1996

4.11 Human health and water quality

0.75 of
3

Background Information:

Predation by the green crab has had dramatic impacts on harvestable
species such as blue mussels and Pacific oysters (Grosholz and Ruiz
2002). These species are found and harvested in Alaska, although the
recreational harvesting of shellfish is discouraged on untested beaches
because of the potential for paralytic shellfish poisoning (PSP).

Choice:  Limited — Has limited potential to pose a threat to human health, with limited impact and/or within a very limited region Score:

C

Ranking Rationale:
This species can bioaccumulate toxins and, under rare
circumstances, may cause poisoning in humans.

Sources:
Klassen and Locke 2007 Aquenal Pty Ltd. 2008

0.75 of

Background Information:

Green crabs can concentrate marine biotoxins consumed by bivalve
prey. There has been at least one case of shellfish poisoning after
ingestion of a large number of green crabs contaminated with okadaic
acid.

Section Total - Scored Points: 15.25
Section Total - Possible Points: 30
Section Total -Data Deficient Points: 0

Report updated on Wednesday, December 06, 2017

Page 11 of 13




5. Feasibility of prevention, detection and control
5.1 History of management, containment, and eradication

Choice:  Attempted; control methods are currently in development/being studied Score:
C of
Ranking Rationale: Background Information:
Several control methods are currently being studied. Control methods that have been considered or attempted for green crabs

include sound pulses, air exposure, chemical control, biological control,
genetic manipulations, physical barriers, manual removal, harvesting,
trapping, and parasitic castrators.

Sources:
Klassen and Locke 2007

5.2 Cost and methods of management, containment, and eradication

Choice:  Major long-term investment, or is not feasible at this time Score:
A of
Ranking Rationale: Background Information:
Although some methods have been successful in certain contexts, Eradication is not a viable option for established populations of C.
control of green crab populations has been largely unsuccessful and maenas because adults are highly mobile (up to 15 km; Gomes 1991 qtd.
remains an important management priority. in Bizzarro 2009) and larvae are planktonic.
Sources:

Bizzarro 2009

5.3 Regulatory barriers to prevent introductions and transport

Choice:  Little to no regulatory restrictions Score:
A of
Ranking Rationale: Background Information:

Although there are regulations for ballast water and hull fouling
transport, no regulations exist to reduce the spread of species that
are transported by hitchhiking.

Sources:
CFR 2017
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5.4 Presence and frequency of monitoring programs

Choice:  Surveillance takes place, but is largely conducted by non-governmental environmental organizations (e.g., citizen science Score:
B programs) of
Ranking Rationale: Background Information:
Non-governmental organizations are conducting monitoring for this Non-governmental organizations are monitoring for this species at some
species is occurring in some parts of Alaska. sites in southeastern and southcentral Alaska (e.g. Alaska Sea Life
Center, Kachemak Bay National Estuarine Research Research, Southern
Southeast Regional Aquaculture Association). Government-sponsored
monitoring is inactive in Alaska at this time (L. Shaw, pers. comm., 31
August 2017).
Sources:
USFS 2014
5.5 Current efforts for outreach and education
Choice:  Educational materials are available and outreach occurs only sporadically in the Bering Sea or adjacent regions Score:
@ of
Ranking Rationale: Background Information:
Outreach and education for this species is taking place, but outreach Educational materials are available (ADF&G 2017), but outreach only
efforts are sporadic in Alaska. occurs sporadically (L. Shaw, pers. comm., 31 August 2017).
Sources:
ADF&G 2017

Section Total - Scored Points:
Section Total - Possible Points:
Section Total -Data Deficient Points:
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