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Inland Bays Applied Shellfish Research and Field
Demonstration Projects Yield Valuable Information
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Most of us living in eastern Sussex County know
that Delaware’s Inland Bays have been experiencing
the impacts of chronic eutrophication and sediment
erosion resultant from several decades of sustained
nutrient input and development from within the sur-
rounding watershed. 

The cumulative impact of these inputs has de-
graded water quality and has altered the diversity
and abundance of various species of fishes, inverte-
brates and submerged aquatic vegetation (SAV). 

Other adverse environmental impacts include
habitat loss, increased turbidity, episodic hypoxic
and anoxic conditions and potentially hazardous
phytoplankton and macroalgal blooms. 

Within the last decade research has identified and
quantified the key ecological role and contribution
of bivalve shellfish (oysters, hard clams and other
species) to estuarine water quality and clarity, nutri-
ent cycling and sediment geochemistry. 

Shellfish efficiently filter algae, sediments and
other suspended microscopic material from the wa-
ter column. This filtration process is the mechanism
by which they capture and consume the particulate
food necessary for growth and reproduction. 

An equally important but lesser known benefit of
shellfish filtration is that the solid waste products or
bio-deposits resulting from feeding remove nitrogen
taken up by phytoplankton. These nutrient rich bio-
deposits reduce the environmental availability of ni-
trogen in the water column and serve as a food
source for small bottom dwelling (benthic) worms
and crustaceans. These species in turn represent the
food source for a diverse community of fish, crabs
and other larger invertebrates. 

The gaps or interstitial spaces created by the three
dimensional profile of the living and dead shells
making up the structure of oyster reefs (and com-
mercial shellfish aquaculture gear as we are finding)
offer a protective refuge and nursery habitat for ju-
venile fish and shellfish, stabilize the bottom and
create a settlement substrate for a variety of sea-
weeds, barnacles, sponges, mussels and other
species – including a new generation or year class
of oysters.   

The key role that oysters, hard clams and other
filter feeding bivalves play in the function and
health of coastal ecosystems and their important
value as commercial and recreational fisheries is
the main impetus for shellfish stock enhancement

and restoration programs that are currently under-
way in stressed coastal estuaries around the United
States and internationally.

These restoration programs are typically carried
out at the local level through partnerships among
community-based organizations, universities and
state/federal government agencies. 

In Delaware, the Center for the Inland Bays along
with the University of Delaware College of Marine
Studies, Delaware Department of Natural Resources
and Environmental Control (DNREC), the regional
office of the U.S. Environmental Protection Agency
(EPA) in Philadelphia, Sussex County, local munici-
palities and numerous citizen volunteers are work-
ing cooperatively by supporting or participating in
applied research and water quality monitoring to de-
velop information directed toward improving shell-
fish management and the environmental quality of
the Inland Bays watershed.

Inland Bays Shellfish Research 
Maintaining healthy populations of bivalve shell-

fish for their ecological, recreational and commer-
cial value to Delaware’s coastal bays is an impor-
tant priority of the Center’s Comprehensive Conser-
vation Management Plan (CCMP). 

As part of the Center’s mission for public educa-
tion and to facilitate a long-term approach for the
wise use and enhancement of the estuary, the James
Farm Ecological Preserve, a 150-acre property with
frontage on Indian River Bay was established in
1998.   In addition to seasonal environmental educa-
tion programs for middle school students and other
groups, and a network of trails, observation plat-
forms and other facilities, the James Farm also
serves as a demonstration site for beneficial land use
practices and similar watershed-based conservation
activities. 

The adjacent sub-tidal waters of Indian River Bay
at the James Farm is one of several locations around
the estuary where aquatic research and field demon-
stration activities are underway to determine how
best to integrate shellfish conservation and aquacul-
ture technologies into a management strategy for the
Delaware Inland Bays.

Applied research to evaluate the use of in-bottom
and off-bottom aquaculture methods for shellfish
stock enhancement and replenishment was initiated
at the James Farm during the summer of 1998. That
first summer’s activities involved small-scale de-
ployment and assessment of field plantings of the
hard clam (Mercenaria mercenaria) and the Ameri-
can oyster (Crassostrea virginica). Encouraging re-
sults of good growth and survival during that first
field season prompted a series of additional, larger
scale research and demonstration activities. 

Probably the most interesting
observation to report is that envi-
ronmental conditions in all three
of the Inland Bays support good
shellfish growth. Hard clams are
the dominant bivalve species in
Rehoboth and Indian River Bays.

Natural sets of oysters do oc-
cur, especially in Indian River
Bay on rock outcroppings and
other structure, but in very low
abundance. Using Taylor Floats
and off-bottom aquaculture gear
as part of our oyster gardening
program, we have observed good
to excellent oyster growth in all
the locations around the Inland
Bays system where oysters were
deployed.

Oyster Growth 
Monitoring Sites

Surprisingly, this includes the
Little Assawoman Bay where nat-
ural shellfish populations are rel-
atively insignificant, and other ar-
eas like dead end lagoon systems,
previously considered unlikely to
support shellfish due to poor wa-
ter quality and water exchange.
Also, different areas of the Inland

Bays that do not typically receive
natural sets of hard clams appear
to support good to excellent
growth when hatchery-produced
hard clam seed is introduced. 

Asmall-scale field demonstra-
tion trial developed initially to
characterize and evaluate growth
and survival of individual or
“culchless” oysters using off-bot-
tom aquaculture gear at the
James Farm has consistently pro-
duced a small annual crop of
market-sized oysters since the
summer of 1998. 

From June to November, it typ-
ically takes between one to two
growing seasons to produce a 3-
inch (75 millimeter) oyster from
hatchery seed. Annual growth is
very good to excellent and aver-
age mortality ranges between 5-
10 percent. 

We have also observed that the
aquaculture gear (racks, cages,
nets, ropes, trays & lines) also
serve as nursery habitat by pro-
viding refuge and food for a vari-
ety of fish, crabs, grass shrimp
and other small invertebrate
species. 

Findings:  Environmental
Conditions in All Three Inland
Bays Support Shellfish Growth

Pictured left, our native
oyster,  Crassostrea virgini-
ca, or American oyster.


