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~ Green crabs overtaking Maine’s
-, clam flats

s e mmosessossses - Wl Carcinus maenas destroy Maine’s $15 million soft-

THE PIIRTLANII I shell clam mdustry>

Fishermen try to rid Maine's Frenchman
M A I N E Bay of green crabs

CRAB
SUMMIT

ATTACK OF THE
GREENICRABS Gov. LePage orders action

Ty against invasive green crabs

;[,HT',% Intengalactic Nemesis at MerT _ A task force will study the impact of the European species that

has taken a bite out of Maine’s bivalve fishery and develop
controls.
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Basic Ecology

One of the world's most successful aquatic
invaders (Darling et al 2008)

Adult size can reach 6 cm in length and 9 cm
wide! (Our range was 1.8 - 8.7cm carapace
width)

Omnivore with a wide tolerance for salinity
variation, water temperature and habitat
types (Klassen & Locke, 2007)

Adults can tolerate temperatures ranging
from 0 to 33°C, salinities from 4 to 54,
starvation for up to 3 months, and air
exposure in damp burrows for up to 10 days
(Bravo, Cameron & Metaxas, 2007)

Considered responsible for significant
impacts on epibenthic and infaunal species,
such as bivalves, and crustaceans, through
predation, competition, and burrowing
activities (Bravo, 2007)
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“Maquoit Bay used to have over five hundred
hectares of eelgrass Now there is none left in the
intertidal zone.” —Hilary Neckles, USGS

ECOSYSTEM
IMPACTS

Penobscot, ME

Penobscot'Shellfish Conservation Committee

Casco Bay Estuary Partnership 2013
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_;fCONO/\ﬂ?t IMPACTS. .-

Tt - Commercial Iandll‘lgs in Maine Portland Press Herald

: :.- The overall value of Maine’s fishing industry rose by more than
$40 million from 2013 to 2014, Lobsters continued to lead the way
with more than $457 million landed while elvers lost their No. 2
spot, falling from $33 million in 2013 to $8.4 million last year.

2013 total: $585, 348,370 2014 total: $540,485,279

—_ 2% Elvers
Atlantic herring 1 49; Groundfish Atlantic herring [ 1% Groundfish
2% [™11% Scallops 3% | [1% Scallops
Soft clam 3.3% r— Soft clam 3%

18%
Lobster

%175 million

SOURCE: Maine Department of Marine Resources STAFF GRAPHIC | MICHAEL FISHER
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Dr. Brian Beal
Downeast Institute
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“we retained all the living clams PLUS 467 wild O-year class recruits that ranged
in size from 2.5 mm to 13.0 mm. In the control pots (without any protective
netting), the highest number of wild recruits was two.” —Brian Beal
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TRAPPING AND
FYKE NETTING
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Days Cove, Damariscotta, October 2, 2014




From June-October 2014, 12,524
crabs trapped, all sites combined.
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total # of crabs (2 traps)

 Wells and Damariscotta: high, but variable catches
 Yarmouth: extremely low catches, until...
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Daily Rainfall Totals for Wells, ME
Jun-Oct 2014
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S

early Jul late Jul éarIyAug .Iate Aug earlySep late Sp early Oct

Damariscotta female 123 178 198 183 239 274 348 298 |
\ gravid 2 0 0 0 0 0 0 0
Yarmouth female 11 27 1 3 317 101 236 98 ¢
gravid 0 0 0 0 0 0 0 0
Wells female 237 203 623 383 571 465 520 388 g .
gravid 14 2 14 0 0 0 0 0o
=

Very low numbers of gravid females captured.
Wells had the greatest number of gravid females
captured.

Vi remales \were.on. -q_n-ng
‘ = AT “ "

o
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PEgi StaplityAVIEasUREMERILS
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crab impacted vegetated crab impacted vegetated crab impacted vegetated
creek bank creek bank creek bank creek bank creek bank creek bank
DAMARISCOTTA YARMOUTH WELLS

v In healthy marsh, shallow peat was stronger than deeper peat; in the
crab impacted creek bank, there was no difference with depth.

Crab impacted creek banks were more erodible than healthy, reference

sites.
Wells appears to be more erodible than other sites.
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Ecological Applications, 21(6), 2011, pp. 2156-2171
@ 2011 by the Ecological Society of America

Use of computed tomography imaging for quantifying coarse roots,
rhizomes, peat, and particle densities in marsh soils

5
EarL DAvVEY,' CATHLEEN WicanD,"* RoxanNE JounsoN,! KAREN SUN]:JBERG,2 JAMES MORRIS,”

* d Iffe re ntia | AND CHARLEs T. Roman®
'U.S. EPA, Office of Research and Development, National Health and Environmental Effects Research Laboratory,
X- ray Atlantic Ecology Division, Narragansett, Rhode Island 02882 USA
. 2Belle W. Baruch Institute for Marine and Coastal Sciences, University of South Carolina, Columbia, South Carolina 29208 USA
a bsorpt'on *National Park Service, North Atlantic Coast Cooperative Ecosystem Studies Unit, University of Rhode Island,
Narragansett, Rhode Island 02882 USA

Coarse roots Sand Coarse roots Sand
and rhizomes and air and rhizomes and air
Reference material Calibration rod composition Density (g/mL)
Blum, L.K., and E. Davey. 2013. Below the salt mars — — — —
. . . Air plastic pipette with air sealed inside 0.0012

surface: Visualization of plant roots by computer-  water plastic pipette with water sealed inside 1.00

. . 34% colloidal silica plastic pipette with 34% colloidal silica sealed inside 1.23
aided tomography. Oceanography 26(3):85-87. Glass solid glass rod 220

Note: All standard density measures were found in the Handbook of Chemistry and Physics
(Weast and Astle 1979) except for the colloidal silica, provided by Aldrich Chemical Supply.
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Maine 2014 BcCtR1Lung-Components

Gas(0.52%) R&R(5.14%) Water(2.31%) Peat(33.36%) Part(so0. Sand(8.02%)
(-1024 to -955 HU) (-954 to -77 HU) (-76 to -16 HU) (-15 to 428 HU) 56%) (751 to 1672 HU)
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Results

Courtesy of Earl Davey, US EPA




Introduction Methods Results Future Directions

TO SUMMARIZE:

* Trapping data reveal there are lots of crabs,
particularly in Wells.

 Environmental data indicate that 2 PP L
between site differences in crab numbers 3 L (7Y N PP P
may be related to water temperature and £
dissolved oxygen signals. s
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e Crabs are definitely impacting the
softshell clam resource, at least in
Wells.

DAMARISCOTTA
Reference

 Marsh areas impacted by
crabs have different ' e G
sedimentological
characteristics than nearby,
. codrse roots
reference sites. gas | and rhizomes| peat

Mean Number of Wild Recruits per Unit (+

rock and shell

sand

particulates
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BUT IS ALL OF THIS
OUT OF THE

 ORDINARYZ
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“Now, in all things, as we know, experience is the best teacher.” —Franklyn

Goucher, Clam Commissioner, Town of Essex, MA, Spring 1951
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Green crabs which have become abundant north of Cape Cod during recent warm winter cycle are believed 1953

responsible for soft clam shortage. http://www.photolib.noaa.gov/bigs/fizh2020.jpg
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58 bushelg of green crabs trapped in three days at Ipswich, Massachusetts, in tovm effort to reduce

erab .population, http://www.photolib.noaa.gov/bigs/fizh2017.jpg
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“In the tidal marshes in Wells, where many crabs overwinter intertidally in burrows in
banks of Spartina sod...” —Welch 1968 Fishery Bulletin 67 (2): 337-345.

“Pesticide barrier to keep out green crabs.” Jonesport, Maine 1960
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Data: Maine Department of Marine Resources courtesy of Les White
West Boothbay Harbor
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b High nutrient levels Deegan et al. 2012

Wide creek

2 : : . ; , : ! ‘. -‘ ; | ‘ ,\\.;“-A : v 1) :
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Florida Gar.

Largemouth
Warmouth ‘ Bass
+ Moas
Least Killfish - squitofish Golden
) ._ _Topminnow
-4 _|- s . i

Sailfin Molly

. Mostly Carnivorous Fish (fish and decapods)
. Maostly Omnivorous Fis plants & alg
@ Herbive ivo : 5% plants &
. Invertebr

/\ Plants & Algae

qh  Particulate Organic Matter (POM) & Detritus

http://sofia.usgs.gov/publications/fs/2004-3138/

STABLE C and N ISOTOPES

Results Discussion

CROSS-SITE/CROSS-SPECIES COMPARISONS
OF CRAB IMPACTS and DRIVERS
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My Shameless Plug....

2015 L.L.Bean Guest Lecture Series:
“The Invasive Green Crab in Southern Maine;

A tasty solution?”

Photo: llbean.com









