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A Sneak Peak at Shellfish Habitat

Release of ASMFC Habitat Management Series #8

On February 1, 2007, the ASMFC Interstate Fisheries
Mangement Program Policy Board approved for publica-
tion, “The Importance of Habitat Created by Molluscan
Shellfish to Managed Species Along the Atlantic Coast of
the United States,” by Dr. Loren D. Coen and Dr.
Raymond E. Grizzle. This document will be #8 in the
ASMFC Habitat Management Series. While the docu-
ment is going through the publication process, we thought
we would give you a glance at its contents. An excerpt
from the introduction for the publication follows:

Source: Janessa Cobb

Along the Atlantic coast of the continental United States,
shellfish habitats occur in estuaries, nearshore coastal
waters, and offshore on the continental shelf (Shumway

and Kraeuter 2004), and provide numerous ecological
services to these systems. Both bivalve and gastropod
molluscs form these types of shellfish habitats. Two
hinged ‘valves’ or ‘shells’ characterize bivalve shellfish
(e.g., clams, mussels, and oysters). Gastropods (or snails)
are sometimes called ‘univalves’ because they have a
single, typically coiled shell. For both bivalves and gastro-
pods, the shell structure, which functions as an exoskel-
eton, is composed of a matrix of calcium carbonate and
organic materials and is secreted by the underlying soft
mantle tissue.

Many shellfish species are consumed by finfish or other
vertebrate and invertebrate predators (e.g., mammals,
birds, finfish, other molluscs). Some shellfish support
major commercial and recreational fisheries, and a subset
create important habitats, particularly when they occur at
high densities. The habitats created by molluscs can be
classified into four major types: (1) reefs (veneer of living
and dead animals), (2) aggregations (living and dead), (3)
shell (dead) accumulations (often called ‘shell hash’), and
(4) marine shellfish aquaculture. Some habitats can be
grouped into either category 2 or 3, depending on the
relative abundance of dead shell versus live organisms.

The eastern oyster (Crassostrea virginica) and blue
mussels (Mytilus spp.) are two major examples of reef-
forming shellfish that occur along the Atlantic coast
(Sellers and Stanley 1984; Burrell 1986). Before mecha-
nized harvesting techniques were used, subtidal oyster
reefs in some estuaries probably extended as much as
several meters above the bottom, forming complex three-
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dimensional structures that provided habitat for finfish
and invertebrates (Galtsoff 1964; Dame et al. 1984a,
1984hb; DeAlteris 1988; Kennedy and Sanford 1999; CBP
2001; Dame and Libes 1993; Smith et al. 2003). Today,
subtidal oyster reefs rarely extend more than a few
decimeters above the bottom; nonetheless, they provide
important habitat for economically and ecologically
important species (Bahr and Lanier 1981; Sellers and
Stanley 1984; Breitburg 1988, 1989, 1991, 1999; Coen et
al. 1999hb; Posey et al. 1999; Peterson et al. 2003). Artifi-
cially enhanced oyster grounds can create extensive acres
of “planted” beds, either with cultch for spat collection or
the transfer of variously aged oysters for grow out (L.
Stewart, University of Connecticut, personal communica-
tion).

Other shellfish that cement together to form reef-like
structures can be found in a family of gastropods known
as the Vermetidae (Safriel 1975). Alternatively, the sea
scallop (Placopecten magellanicus) is an example of a
species that does not form reefs, but often occurs in
aggregations of adequate density to provide habitat for
other species (Langton and Robinson 1990; Stokesbury
2002).

A third type of shellfish habitat is formed by ocean
guahog (Arctica islandica), surf clam (Spisula
solidissima), and other abundant bivalves (e.g.,
Mercenaria spp. and Mya arenaria), whose shells can
persist long after the inhabiting organism has perished.
Sometimes abandoned shells accumulate on the seabed
of the continental shelf in sufficient quantities to provide
significant structure and habitat for a variety of organ-
isms (Dumbauld et al. 1993; Auster et al. 1995; Palacios et
al. 2000; Steimle and Zetlin 2000; Stoner and Titgen
2003). During a lobster research study on post-larval
habitats, divers on the shoals off of northern Long Island
reported concentrations of Spisula sp. shell accumula-
tions (more than 20 cm in depth) along the slopes,
providing habitat for juvenile lobster, crabs, and benthic
fishes (Lund et al. 1973). These four types of shellfish
environments combine to provide significant amounts of
habitat, particularly for juveniles of many fish species.

The four types of shellfish habitats (reefs, aggregations,
shell accumulations, and cultured ground) show great
variation in physical characteristics and their relationship
to managed species. Although there is rich literature
(published and unpublished) that demonstrates the
importance of all four habitat types to ASMFC-managed
species, other structure-forming organisms, such as
seagrasses, have garnered much of the attention of
management agencies. In part, this is due to the almost
exclusive management perspective of shellfish as a food
resource for humans. Recently, however, the broader

ecological value of shellfish has begun to gain more
universal recognition (Luckenbach et al. 1999). The result
has been an ongoing expansion of the focus of shellfish
research and management.

Therefore, in addition to an examination of the direct
relation of shellfish habitat to managed species, this
document also deals with the broader ecological context
of shellfish habitat, because management decisions often
require that type of information. Worth noting here are
recent papers generated from work supported by the
National Center for Ecological Analysis and Synthesis
(NCEAS at UCSB) on important nearshore habitats,
which suggest that our understanding of these habitats as
nursery areas is still far from complete (Beck et al. 2001,
2003).

Important Characteristics of Shellfish
Habitat

Most, if not all, state and federal fisheries management
agencies did not view shell bottom habitats as essential
fish habitat (EFH) until the 1990s. For example, Street et
al. (2005) provide an excellent discussion of ‘shell bot-
toms’, which they define as, “living or dead oysters
(Crassostrea virginica), hard clams (Merceneria
merceneria), and other shellfish.” For the purpose of this
report, the ASMFC Habitat Committee has defined
‘shellfish habitat’ as:

Intertidal and/or subtidal habitat generated by living
molluscan shellfish and/or dead associated shell in
continuous or discrete beds, including, but not limited to,
bivalve habitats, such as oyster reefs and mussel beds,
forming three-dimensionally complex structure in an
otherwise two-dimensional environment (e.g., within soft
sediment, rocky shores, or rubble).
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Shellfish habitat—whether it is a living assemblage or an
accumulation of dead shells—provides hard substrate for
the attachment of many species that would not be present
in areas consisting only, or mainly, of soft sediments. The
overall ecological result is greatly enhanced biodiversity in
shellfish habitat compared to surrounding areas of the
seabed. For example, in his classic study on eastern oyster
reefs, Wells (1961) found over 300 species of invertebrates
that were largely restricted to the reef structure or other
hard-bottom habitats, and thus did not typically occur in
adjacent non-reef habitat.

Shellfish habitat is also characterized by a greater amount
of vertical relief in comparison to the surrounding seabed.
This enhanced vertical relief is of major importance, with
implications for assessing habitat value for managed
species and for development of management policy. For
example, an oyster or mussel reef protruding only several
centimeters above the bottom represents, in terms of fluid
mechanics, a “roughness element.” Roughness elements
substantially affect water flow, which creates larger zones
of turbulence, and alters hydrodynamics and material
transport (Officer et al. 1982; Dame 1996; Kennedy 1996;
Coen et al. 1999b; Luckenbach et al. 1999; Nelson et al.
2004). Changes in these physical processes directly
influence recruitment, growth, and other biotic processes
of the shellfish and other organisms (e.g., finfish) that live
on the reef (Zimmerman et al. 1989; Kennedy and Sanford
1999; Breitburg 1999; Lenihan 1999; Coen et al. 1999b;
Luckenbach et al. 2005). Therefore, policy development
should include a consideration of the impacts of fishing
and other regulated activities on structural components of
shellfish habitat...

For more
information, or a
copy of the full
publication
(indicate
preference of
electronic or
paper copy in
request),

please contact:

Jessie Thomas Sou: Loren Coen
Habitat Coordinator

Atlantic States Marine Fisheries Commission
1444 Eye St. NW

6th Floor

Washington, D.C. 20005

(202) 289-6400

JThomas@asmfc.org
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SPOTLIGHT ON A SLIPPERY
PREDICAMENT

As | look out my window at the snow swirling down, |
cannot help but think... what will the road condition be
for my drive home? A common thought, no doubt. | have
to wonder, however, about the impact that road deicing is
having on myself and the environment as a whole. All of
that salt cannot be good for the water supply... right?
Right.

The most common type of road deicer is rock salt, or
sodium chloride (NaCl). This deicing agent is used on
roads in the United States in the amount of 8 million to 12
million tons annually. NaCl is available anywhere; it is
inexpensive and melts ice very effectively. Due to its wide
use, road salt is often applied in areas with small buffers
to surface water sources. Surface waters may be im-
pacted to varying degrees, depending on topography,
water volume, soil type, salting intensity, and climate. In
addition to surface water infiltration, road salt may enter
ecosystems via groundwater, air, soil, release from surface
soils, and/or windborne spray. Furthermore, no natural
removal mechanisms for these salts exist once they enter
the environment.

Impacts of road salt on the environment include:
soil- compromised soil structure, decreased erosion control

plants- osmotic imbalance, disrupted nutrient uptake,
inhibited growth, severe injury to reproduction and
structure, decreased processing of pollutants

wildlife- destruction of food resources and reproduction
habitats, salt toxicity, behavioral abnormalities

aquatic biota- eutrophication, decreased diversity,
dominance of salt-tolerant species, impaired oxygen and
nutrient cycling

humans- poor water taste, hypertension, vehicle corrosion,
infrastructure damage

There are a few alternatives to road salt. One is calcium
magnesium acetate (CMA), which is relatively harmless to
biota, and is noncorrosive and nondestructive. However,
more of the substance is needed to produce the same effect
as salt; also, it is slower acting and less effective than salt
below 23°F. While CMA is much more environmentally
friendly than salt, it costs significantly more ($500-$700/
ton, compared to $30/ton for salt). Potassium acetate
(KA) has similar impacts to CMA, but is also quite costly.
A third alternative that some municipalities are using is to
increase the amount of sand mixed with the road salt,
particularly on minor roadways. This practice, however,
may cause problems with increased sediment input to
waterways, and blockages in waterlines caused by the
sand. As you can see, more cost-effective alternatives are
needed to solve this predicament.

Citation: Wegner, W., and M. Yaggi. 2001. Environmental
impacts of road salt and alternatives in the New York City
watershed. Stormwater 2: 1-22.
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AROUND THE COAST: HARDBOTTOM HABITATS
INTHE MID-ATLANTIC BIGHT

Our fisheries depend on marine production and the
interaction of all food web components that allow fish to
thrive. In order for fish to thrive, they need healthy
habitats; reef habitat is one of the most productive types
of habitats. Seafloor stratification (e.g., hard corals,
tubeworms, clay bottom riddled with holes, mats of dense
grass, or meadows of sea whip) forms important complex
habitat for fish and other valuable species under
management in the mid-Atlantic.

According to the 2002 publication of the National
Research Council, “Effects of Trawling and Dredging on
Seafloor Habitat,” the sensitivity and vulnerability of hard-
bottom reefs is greater than that of other habitats, with
the exception of tubeworm colonies. Given our present
knowledge on the natural sequestration (or biofiltering) of
nutrients in estuaries, it seems likely that large areas of
hardbottom in a mature state of growth would contribute
to water quality in a similar fashion.

In many regions of the U.S., indeed the world, managers
are actively protecting reef-like areas. However, many
managers, researchers, and fishers are unaware of the
naturally occurring coral reef systems in the Mid-Atlantic
Bight. Because these areas remain unknown, contributions
by this productive ecology type remain unrecognized as
important fish habitat. In particular, lost fisheries
production due to gear damage is unquantified in any
regional management plan, while the habitat loss might
have played a role in the diminishment of fisheries over
time. Perhaps this neglect is because science, on the
whole, has missed the existence of these habitat types in
the region.

However, allowing these habitats to flourish will benefit
many of the species that make up the region’s fisheries.
Protecting or restoring certain hardbottom habitats would
enhance juvenile survival rates by increasing forage supply
and improving their ability to avoid predation.
Furthermore, when recruitment rates increase and
predation decreases, more fish become available to the
fishers and other species that benefit from a thriving
ecology.

Species presently under management that utilize the
areas for feeding, spawning, and growth to maturity are:
sea bass, tautog, lobster, loligo squid, scup, and summer
flounder. Species that use these reefs for feeding are
prolific and include numerous sharks, loggerhead turtle,
bluefish, and bluefin tuna; while locally extinct now, both

codfish and red hake were once bountiful in these regions
as well.

At this time, hard-bottom reefs in the mid-Atlantic are
considered rare. However, their importance to the region’s
bioeconomic model is directly evidenced by landings of
lobster and sea bass. Of the two routinely cited scientific
studies concerning the mid-Atlantic seafloor, one failed to
find any hard-bottom in the region (Wigley and Theroux
1981). The other study by Stiemle and Zetlin (2000)
mentions very few areas of natural substrate, but
concedes that, “...more low profile hard bottom and reefs
will undoubtedly become known or identified”.

The potential for accelerated recovery of fish stocks
dependant on live-bottom habitat, as well as benefits to
multiple other areas of the marine food web, should be of
great interest to the region’s fishery managers. There is a
short video at www.morningstarfishing.com that shows
Mid-Atlantic Bight hardbottom habitats in conditions
ranging from pristine to freshly trawled. There is hope
that the importance of the habitats will gain recognition
as more people come to realize their existence.

For more information on hardbottom habitats in
the Mid-Atlantic Bight, please contact the author:
Captain Monty Hawkins

11546 Dolly Circle

Berlin, Maryland 21811

mhawkins@siteone.net

Your or?anization is invited to join the
The ACFHP is a

Atlantic Coastal Fish Habitat
{i Partnership (ACFHP)!!
-
partuership forming under the
ational Fish Hagimt Action Plan (NFHAP),
he NFHAP is a call for action to improve degraded
fish habitat nationwide. Our primary interest is
the protection and vestoration of habitats in Atlantic
coastal drainage basins. For further information on

this initiative, or if you are intevested in becowing a
artney, please contact Jessie Tbomas, ASMEFC

abitat Coordinator, at (202) 289-6400
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IN THE NEWS

ASMFC Habitat Program is Restructured

On February 1, 2007, the ASMFC Interstate Fisheies
Management Program Policy Board accepted the revised
ASMEFC Habitat Program Five-Year Strategic and
Management Plan 2007-2011. The Plan includes a newly
developed mission for the program: To work through the
Commission, in cooperation with appropriate agencies and
organizations, to enhance and cooperatively manage vital fish
habitat for conservation, restoration, and protection, and to
support the cooperative management of Commission managed
species.

The Habitat Committee will pursue 5 major goals from
2007-2011. Through the implementation of these goals
and a revision of Committee membership, the Habitat
Program will progress to become a recognized authority
on Atlantic coastal habitat issues. The Habitat Program
will provide the ASMFC Commissioners with the tools
they need to be strong advocates for habitat conservation
for all Atlantic coastal fish species. With Commissioner
support, and the support of other partners, the Habitat
Program will form the center of a strong coast-wide
network of advocates for the conservation of fish habitat
and dissemination of habitat information.

Atlantic States Marine Fisheries Commission
1444 Eye Street, N.W., 6th Floor
Washington D.C. 20005

Return Service Requested

2006 U.S. Ocean Policy Report Card

Innovative state government initiatives, long overdue federal
fisheries reform, and the designation of 140,000 square miles
of protected waters were among the highlights of U.S. efforts
to reform ocean policy in 2006. These advancements were
undercut by the nation’s failure to commit funding and make
desperately needed policy reforms for the long-term preserva-
tion of our oceans, according to the Joint Ocean Commission.

The report card (available at www.jointoceancommission.org)
is an assessment of the nation’s collective progress in 2006
toward fulfilling the recommendations of the Joint Ocean
Commission Initiative. The United States received an average
grade of C- for the six subjects measured in the report card,
up slightly from the D+ assigned for 2005.

State leadership and fisheries management earned grades of
A- and B+, respectively. States emerged as important champi-
ons for oceans in 2006, establishing new statewide initiatives
in New York and Washington as well as regional agreements
to coordinate ocean management efforts on the West Coast
and in the Gulf of Mexico.

Source: Joint Ocean Commission Initiative
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