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Image courtesy of
Gretchen Lambert

Didemnum spp., a colonial tunicate or ascidian, on a previously submerged line or
chain.
Many of the invading marine species are fouling organisms.
Image taken by Gretchen Lambert, ascidian expert.
This presentation was developed in 2005 by Salem Sound Coastwatch, a nonprofit
coastal watershed organization for Salem Sound, Massachusetts. To contact
SSCW, email info@salemsound.org or call 978-741-7900.
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Asian shore crab

Green crab
Club tunicate

Tunicates & lacy crust bryozoans

Codium fragile

Some of the non-native
invaders we are finding!
See SSCW MIS ID Card: Guide to Marine Invaders
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European green crab (Carcinus maenas)
• Five teeth or lateral spines
• Can’t go by color
• Carapace width up to
3.6 inches (76mm)
• Has been our dominant crab
until recently
Cal Academy

Museum Victoria Australia

R. Gough

See SSCW MIS ID Card: Guide to Marine Invaders
Arrived in 1817 via dry ship ballast
Omnivore,
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Asian shore crab (Hemigrapsus sanguineus)
 three teeth or lateral
spines
 square carapace
 banded legs
 larger claws

R. Buchsbaum

R. Gough

See SSCW MIS ID Card: Guide to Marine Invaders
Native to western Pacific Ocean (Russia, Japan, Chinese and Korean coasts)
New Jersey 1988; now from Maine to North Carolina
Opportunistic omnivore, more aggressive feeder
Aggregates in high densities under rocks
Tolerant of a wide range of salinity and temperature
Breeds more often than the green crab: 50,000 eggs 3-4 times compared to the
green crabs twice
Relative on the horizon: Hemigrapsus takanoi
Smaller (1inch, 25 mm), male has light brown/yellow tuft of fuzz at base of pincers
(setal patch)
Smaller red spots on claws??
Problem is the comparison. There are small Hemigrapsus sanguineus
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When does an introduced species become
invasive?
Establishes a self-sustaining population
Out-competes native species for food and space

Biological Invasion

Picture from the cover of PEW commission Report: Introduced Species in U.S.
Coastal Waters 2001
Chinese mitten crabs moving on mass.
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Chinese mitten crab
(Eriocheir sinensis)

R. Gough

BIOINVASION
Pathways: intentional release
Larval dispersion, ballast water,
Ship hulls
Affects: Damage fishing gear,
clog pumps, screens, intake pipes, accelerate bank erosion

From Global Invasive Species Database: http://www.issg.org/database/species/ecology.asp?si=38&fr=1&sts
Live food trade: The mitten crab is a delicacy and crabs have been imported live illegally to markets.
Self-propelled: The invasion potential of this crab may be enhanced by its reproductive strategy, which utilizes
the dispersion of planktonic larvae to colonize new areas (Kobayashi. S., pers.comm., 2003).
Ship ballast water: A likely method of introduction is accidental release via ballast water
Ship/boat hull fouling: Some specimens in empty ""shells"" of cirripeds have been reported on a ships hull.
Fouling communities are typically composed of encrusting or sessile species, however they can include mobile
species. Smuggling: The mitten crab is a delicacy and crabs have been imported live illegally to markets.
Black and white photo is from West Germany: This crab has the ability to tolerate a wide range of temperatures
and exhibits a remarkable ability to survive in highly modified aquatic habitats, including highly altered and
polluted waters. In 1912 the first specimen was recorded from the River Aller near Weser in Germany. During
the 1920s and 1930s, the mitten crab spread rapidly throughout northern Europe.
Affect commercial and recreational fishing operations by stealing bait and damaging gear and the catch
Have interfered with operations at federal and state water diversion plants in CA:
When there is a high abundances of crabs, large numbers of downstream-migrating mitten crabs have become
trapped in holding tanks meant to keep fish out of turbines, and have caused high fish mortalities and high costs
associated with preventing the crab's entry.
PEW commission report Introduced Species in U.S. Coastal Waters (p. 19) shows a picture of a crabzilla – a 8foot wide by 18-foot high traveling fish screen that scoops up crabs, dumps them in a container, and then trucks
them off to be ground into fertilizer.
Also see SSCW MIS ID Card: Guide to Marine Invaders
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Chinese Mitten Crab (Eriocheir sinensis)

R. Gough

Human Health Threat:
No evidence of P. westermanii
although suitable freshwater snail
hosts do exist in the waters of
California and adjacent states.
(Cohen and Carlton, 1995)

Introduced populations of the Chinese mitten crab have economic and ecological
impacts. They impact freshwater and estuarine food webs at many levels, as they
are opportunistic foragers, including algae, detritus, and a variety of benthic
macroinvertebrates.
Also Undermine the integrity of stream banks and levees: Juvenile E. sinensis form
dense colonies of burrows in the intertidal portions of streams
Crab poses a potential human health threat, since it is an intermediate host for the
Oriental lung fluke. Mammals, including humans, can become infested by eating
raw or poorly cooked mitten crabs. However, neither the lung fluke nor any of the
freshwater snails that are the primary intermediate host for the fluke in Asia have
been found in the Pacific Northwest or California.
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Orange-striped anemone
(Diadumene lineata)

• Fouling organism

• Small with crown of 50 – 100 tentacles
• Grow up to 1.5 in (<40mm)
• Spread quickly because
• Reproduce by external fertilization and asexual budding

See SSCW MIS Card: Guide to Marine Invaders
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club tunicate
(Styela clava)
• Club shaped
• Anchored
• Tough, bumpy
• Up to 8 in (200mm)
• Abundant in

sheltered areas
R. Gough

such as docks and
harbors
• Tough competitor for space

A.Martinez

See SSCW MIS ID Card: Guide to Marine Invaders
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European sea squirt (Ascidiella aspersa)
• Body egg-shaped up to 2 in (50 mm)
•

Grayish, semi-translucent exterior with pinkish hue

• Firm, rigid surface with tiny bumps
• Solitary
• Two fluted siphons: oral at the top, atrial 1/3 down side

• Tough competitor for space

See SSCW MIS ID Card: Guide to Marine Invaders
Native to Europe
Discovered in New England waters in 1980’s, now Massachusetts to Connecticut
Fouling organism
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Orange or red sheath tunicate
(Botrylloides violaceus)
Cross section
of an individual tunicate

A.Martinez

NOT a SPONGE!

R. Gough

A.Martinez

See SSCW MIS ID Card: Guide to Marine Invaders
Probably introduced from ship fouling from the Pacific
Arrived in 1970s, now from Maine to Florida as well as Europe
Can grow over other organisms, leading to their possible death
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Star tunicate
(Botryllus schlosseri)

A.Martinez

R. Gough

Cal Academy of Sciences

See SSCW MIS ID Card: Guide to Marine Invaders
Colonial or compound
Star shape is a system of 5 – 20 zooids
Color varies
Forms lobes as it matures
Can survive in estuaries with salinities of 18
ppt or less
Fouling organism from Bay of Fundy to North Carolina
From Europe, Mediterranean and other seas
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“Mystery” colonial tunicate
(Didemnum sp.)
 Possibly introduced from
the Pacific
 Currently NH to CT
 Subtidal
 Attaches to rocks, docks,
lines, or spreads across sea
floor.
WHOI

WHOI

See SSCW MIS ID Card: Guide to Marine Invaders
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European oyster
(Ostrea edulis)

Universita degli studu Ferrara

MarLIN

• Shell slightly scalloped
• Usually rounder than native
• Flat, grayish-white shell with white
muscle scar on the internal surface

R. Gough

Observed in muddy areas attached to debris or any hard surface
Does not appear to overlap native oysters, but found with blue mussels
1950s imported for aquaculture in Maine and Salem (escaped 1980s)
Also see SSCW MIS ID Card: Guide to Marine Invaders
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veined rapa whelk
(Rapana venosa)

R. Gough

See SSCW MIS ID Card: Guide to Marine Invaders
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lacy crust bryozoan
(Membranipora membranacea)

• Encrusts algae and other
surfaces
• Colonies form a white or
gray net or lacy crust
• Often begins as a round
colony
•Sandpaper texture

• Native to Europe
• Since 1987 spread across Gulf of
Maine, often growing on kelp

See SSCW MIS ID Card: Guide to Marine Invaders
This species is difficult to distinguish from other similar native bryozoans unless
examined under a microscope.
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lacy crust bryozoan
(Membranipora membranacea)
Native bryozoan
(Electra pilosa)

• Rectangular
• Zooids have short spines

•Ovoid, spiny
•4-12 spines
•One large central spine
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green fleece
(Codium fragile
ssp. tomentosoides)

A.Martinez

A.Martinez
R. Gough

See SSCW MIS ID Card: Guide to Marine Invaders
See PowerPoint presentation by Jason Baker on Background webpage of MIS
Monitoring Resource Center to see extent of Codium fragile
ssp. tomentosoides
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Grateloupia turuturu
a red algae

• Found in 1996 in
Narragansett Bay RI
• May be confused with
Palmaria palmata
• May not be able to
tolerate cold water

See SSCW MIS ID Card: Guide to Marine Invaders
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ONE new introduction established every 14 weeks
between 1961 and 1995!

(Cohen and Carlton, 1998)

Dr. A. Ricciardi, lecture slides from Ecology of Species Invasions (BIOL540, McGill
University)
Based on information from Cohen, A.N. & J.T. Carlton. 1998. Accelerating invasion
rate in a highly invaded estuary.
Science 279: 555-558.
There has been an exponential increase in known species introductions since the
1800’s!
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Rates of species invasion in Hawaii
Prior to human
settlement:

1 per 30,000 yrs (i.e. 0.00003/yr)

After human
settlement:

1 per 50 yrs (i.e. 0.5/yr)

Recently (during
the past century): 1 every 3 weeks (i.e. 20/yr)
Data from Loope et al. (1988)
Dr. A. Ricciardi, lecture slides from Ecology of Species Invasions
(BIOL540, McGill University)

Dr. A. Ricciardi, lecture slides from Ecology of Species Invasions (BIOL540, McGill
University)
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Why study invasions?
1. To understand how humans affect the
distribution & abundance of other species.
2. Invasions are altering ecosystems worldwide.
3. Invasions are a major cause of extinctions.
4. Invasions impact multiple aspects of society
(e.g. natural resources, technological systems,
regional economies, human health).
Dr. A. Ricciardi, lecture slides from Ecology of Species Invasions (BIOL540,
McGill University)

Dr. A. Ricciardi, lecture slides from Ecology of Species Invasions (BIOL540, McGill
University)
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