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The Culprit: Carcinas maenas 

   L. 1758      Invasive European Green Crab


The Problem


Days Cove, Damarisco/a, ME, 10/15/2013 

Unbaited trap over one nocturnal high @de 

    Na@ve to much of the coast of Europe, European Green Crabs Carcinus maenus  (L.) are generally 
nocturnal, euryhaline, shallow to inter@dal, and tolerate temperatures from 0 to 30°C.  They were first 
recognized in New York in 1817, and gradually invaded the Gulf of Maine and the Bay of Fundy over the 
next 150 years (Roman, 2006).  They were thought to have been brought in on ships’ ballast stones.  
Accelera@on in invasion of the Nova Sco@a coast and into the Gulf of St. Lawrence was no@ced between 
1956 and 2002.  They were found in Placen@a Bay in Newfoundland in 2007 (Blakeslee et al, 2010).  Green 
crabs are also invasive in California, and recently in Australia, South Africa and other coasts worldwide.  
    The northeastward progression in the eastern US and Canada has been linked to seawater warming 
trends.  However, Roman (2006) and Blakeslee et al. (2010) document gene@c differences of the northern 
popula@ons from the southern, and suggest that they are a later wave of invasives, brought from northern 
Europe in the ballast water of tankers as plankton.   The northern clades may be more adapted to colder 
sea water, and they demonstrate greater aggressiveness than the southern clade.  
    The primary concern over the invasive crabs is their severe impact on juvenile soc‐shell clams (Mya 
arenaria) and other commercial shellfish.  Some clam beds in southern coastal Maine have no discernable 
clams less than 3‐5 years old, as the crabs have completely removed the juveniles.   

Long observa@on of salt‐marsh shorelines in the Damarisco/a River, Maine between 1970 and 2013 
revealed cyclical coloniza@on and expansion of Spar0na alteriniflora low marsh in spring and summer, 
followed by erosion and retreat due to ice block erosion in the winter.  However, during the spring and 
summer of 2013 almost no healthy low marsh grass was found, with stalks clipped off as if mowed raggedly.  
Disease was an early concern, but then we correlated the dieoff with explosive expansion of invasive green 
crabs, as noted by Neckles (2013) was happening in eelgrass (Zostera marina) beds elsewhere on the Maine 
coast.  

By September, 2013 it became obvious that the surface of the marsh was being eroded rapidly by @dal and 
freshwater runoff, with development of rills and gullies. Consulta@on with biologists and wardens from the 
central and southern Maine coast confirmed that this was not just a local problem, but is did vary from 
severe impacts in inner estuaries (warmer?) such as the Damarisco/a River and Harpswell Cove, in 
Brunswick, as opposed to outer coastal sites such as Wells.   

The panels to the right are s@lls from a cell‐phone movie taken by Brunswick warden Dan Deveraux at the 
Harpswell Cove site on August 13, 2013,, which show completely unexpected concentra@ons of extremely 
ac@ve crabs burrowing laterally into the salt marsh.  This is the first documenta@on of such behavior, and 
the original movie conveys the impression of a horror movie as the swarms of crabs are exposed in their 
labyrinthic burrows and gallaries. 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Details from 06/24/83 photo  Details from 05/04/13 photo 

The comparison of photos taken at the same marsh and @dal flat site over an interval of 30 years is not 
proof of a con@nuous rate of erosion, but they do document the difference between a healthy marsh in 
1983 and the distressed marsh in 2013.  Scarping of the marsh and complete removal of above‐ground 
por@ons of the Spar0na alterniflora are evident.  The prominent crack displayed in the 2013 photo is not 
completely unusual for ice‐block erosion, but it is larger than most seen at this site. 

Concerns for long‐term con@nua@on of this erosion include: 
1.  Destabiliza@on of shoreline.  Salt marshes protect the toe of the bluff of @ll and glaciomarine mud 

from wave and ice erosion.  Loss of the marsh would accelerate land loss, both here and at many 
similar sites on the Maine coast. 

2.  Loss of salt marsh habitat.  Salt marshes have extremely high produc@vity, providing par@culate organic 
ma/er of great importance to the estuarine and marine food web.  In addi@on, many juvenile fish and 
shellfish use the salt marsh as nursery habitat.  Birds and mammals are also dependent on these 
resources. 

3.  Reduc@on in ecosystem viability.  Salt marshes are important filters of pollutants, traps of turbidity, 
and sinks for CO2.  Loss of marshes will result in degrada@on of coastal and regional environment.    

The Plan

    Consulta@on with USGS, Maine Department of Marine Resources, Casco Bay Estuary Partners, and 
other marine scien@sts led us to submit a small Program Development Proposal to Maine Sea Grant for 
rapid response monitoring of sites in Wells, Casco Bay, and the Damarisco/a estuary.  This project was 
funded, and received addi@onal support from the Casco Bay Estuary Partners.  In addi@on, we have 
submi/ed a small proposal for CT (Computed Tomography) scanning of cores, to the Maine Outdoor 
Heritage Fund, which is pending.  We will apply several techniques in each area: 

1.  In the Damarisco/a estuary we measured stake and plate arrays to determine rates of erosion of 
bluffs and marsh scarps, and accumula@on on mudflats, star@ng in 1985, for several years.  The 
surveyed loca@ons and mapped marsh edges will be reoccupied in Damarisco/a and Walpole.  We 
will establish triangular grids of stakes from which to measure short‐term rates of marsh erosion (or 
coloniza@on) over seasonal @me scales (see cartoon below).  The stakes provide a 3‐fold replicate, 
and we will install mul@ple arrays at each site.  New sta@ons will be established in the Webhannet 
Marsh, Wells, and in Casco Bay at Maquoit Bay and Harpswell Cove. 

2.  We will construct SET (Surface Eleva@on Transect) sta@ons at each of the locali@es, to determine 
short‐term rates of marsh ver@cal accre@on or erosion. 

3.  We will remap the marsh edge at the Damarisco/a 1985‐1987 sites, and newly map marsh edges at 
the other locali@es, with our Total Sta@on.  The 30‐year remapping will provide a longer comparison 
to the short‐term, but probably accelerated erosion already observed qualita@vely. 

4.  We will collect Dutch cores (Eijkelkamp half‐cylinder gouge auger) in marshes to visually compare 
standard peat columns in lightly affected sites with heavily burrowed loca@ons.  Selected cores will 
be imaged with CT X‐ray imagery to quan@ta@vely assess void spaces, volume of roots, rhizomes, and 
perhaps crabs, as well as the 3‐D geometry of burrows (e.g., Blum and Davey, 2013; Davey et al., 
2011). 

5.  We will con@nue to collaborate with biologists studying green crab gene@cs and the crabs’ impacts 
on shellfish, eel grass, and estuarine ecosystems in general, through the auspices of Maine Sea Grant 
and our informal Green Grab working group (UMaine, Wells Reserve, USGS Patuxent Wildlife 
Research, Casco Bay Estuary Partners). 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