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Rebuilding Oyster
Reefs with Recycled
Shells for Prey
Protection

The worldwide loss of coastal oyster reefs
negatively affects many organisms that rely on
reefs for refuge from predators. Dr Keith Walters
and his team at Coastal Carolina University
created a series of reefs along the northern South
Carolina shoreline using recycled oyster shells from
local restaurants. Their investigations of differences

in physical characteristics and predator-prey

dynamics on newly created and existing natural

reefs document that within a year, reef restoration
provided a functional habitat for reef-reliant
species, quickly reestablishing a key oyster reef

ecosystem service.
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Shelter from Predators

The complex shell matrix on established oyster reefs provides
habitat and protection from predators for many resident and
transient organisms, including mussels and crabs. Oysters
form naturally occurring reefs when spat (juvenile oysters)
settle out of the water column, typically onto existing reefs or
other hard substrates, creating a complex, three-dimensional
shell matrix. Natural reefs contain spaces where resident and
transient organisms can hide, providing a key nursery habitat
and refuge for many commercially and recreationally valued
species in nearshore coastal environments.

Ongoing commercial and recreational oyster harvesting

is implicated in the loss and degradation of existing reefs,
reducing their structural complexity and nursery and refuge
value. Attempts to create new oyster reefs could address reef
loss, but the structural complexity of newly created reefs likely
differs from that of established reefs.

Reefs Along the South Carolina Coast

Oyster populations along the 100 km Grand Strand coastal
region in northern South Carolina continue to experience
pressure from harvesting and local water quality issues.
Fringing reefs associated with the region’s extensive estuarine
tidal creeks also affect adjacent salt marshes, another
important nursery habitat and structural refuge for fishery
species. The cumulative past and potential future loss of

reef and marsh habitats essential to many fish species
reduce fishery species production with a resultant negative
economic impact on coastal communities.

Dr Keith Walters and his team at Coastal Carolina University
developed the Coastal Oyster Recycling and Restoration
Initiative (CORRI) in 2013 to recycle oyster shells, create reefs,
and scientifically evaluate the effectiveness of reef creation.
They collected shells from local restaurants to construct
multiple new reefs along 100 m of shoreline within intertidal
creeks (between high and low tide levels) in six different
estuaries. The team also assessed the effectiveness of their
restoration efforts by monitoring oyster populations and fish
communities and conducting experiments on both created
and existing reefs.

Recycling Oysters to Restore Reefs

Dr Wallters and his team adopted an inventive approach to
shell sourcing, recycling shells directly from local restaurants
to bypass the need to purchase and transport what has
become a nationwide shortage of shells. Weekly, the team
collected shells from six local restaurants, ultimately totalling
>100 tonnes. Shells were first quarantined to prevent disease
transmission, after which volunteers shovelled shells into
mesh bags, transported the bags to various tidal creeks, and
placed the shell bags on tidal creek mud flats, forming a
fringing shell reef.

The seeming lack of structural complexity and associated
limited availability of refuges on newly created shell bag
reefs raised the question of whether created reefs would
provide a similar refuge from predators compared to existing
natural reefs. To examine potential differences between
reefs, Dr Walters and his team compared basic physical
characteristics and conducted predator-prey experiments
to establish if newly created and established oyster reefs
provided similar refuges from predators.



Physical Differences Between Created and
Existing Reefs

To document possible physical differences between reefs,
the team measured shell numbers, heights and mass

from samples of shell bags and existing natural reefs.

Shells are the building blocks of reefs, and differences in

shell characteristics could translate into differences in the
availability of predator refuges. They found that created reef
shells were taller and heavier, but existing reefs had twice the
number of shells for the same area of reef.

The differences in physical characteristics reflected the initial
origin of shells. Created reef shells were collected from locall
restaurants, and the maijority of oysters consumed originate
from the Gulf of Mexico subtidal shellfish beds. Subtidal
oysters tend to have thicker, heavier shells, and oysters
harvested for sale must also be taller than a minimum size.
Along with shell physical differences between reefs, the team
found that ten months after creation, oysters growing on
reefs were less than a few centimetres tall and had yet to
develop the complex interconnected matrix of live oysters
and dead shells that provide vertical relief in natural reefs.

Chances of Survival for Local Prey

To test the possible effects of physical differences between
created and existing reefs on the short-term survival of reef
resident prey, Dr Walters and his team conducted a series
of tethering experiments using mussels and crabs as prey.
Both crabs and mussels rely on hiding and/or burrowing to
avoid predators typically found on reefs, such as blue crabs,
sheepshead fish, stone crabs, and toadfish, making them
ideal candidates for tethering experiments.
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The team, along with students from Dr Walters’ marine
ecology classes, collected crabs and mussels from local
natural reefs prior to each experiment, superglued individuals
to monofilament lines (tethers), and attached the tethers to
multiple stakes in several created and established reefs and
in adjoining mudflat areas. Initial observations indicated that
tethers had a minimal effect on crab and mussel behaviour. The
number of live and dead or missing crabs and mussels were
identified after one and two days to calculate survival rates.

Sedentary and Mobile Species Survival

Although crab survival varied between seasons and coastall
locations, the team did not find a link between survival and
reef type. Crab loss was similar on newly created and existing
natural reefs, but survival was greater in April compared to
October, reflecting seasonal differences in predator presence.

Results were more complex for mussels, with survival
between newly created and existing natural reefs depending
on mussel size. Smalll mussels ~25 mm long exhibited no
difference in survival between reefs, but survival of medium
(~50 mm) and large mussels (~80 mm) used in April
experiments varied by size and location. Existing natural reefs
were always expected to be a better refuge for reef resident
prey, and in one location, large mussel survival was greater
on natural reefs. However, at another location, medium-
sized mussels survived better on created reefs inconsistent
with expectations. Dr Walters suggests that the varied

results could reflect size-specific differences in the ability of
mussels to find refuge on created reefs or could just be a
consequence of limited experimental sample sizes.

Both crabs and mussels rely on
hiding and/or burrowing to avoid
predators typically found on reefs,
such as blue crabs, sheepshead fish,
stone crabs, and toadfish, making
them ideal candidates for tethering
experiments.
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Contrary to expectations, prey survival was not linked
consistently to reef type and associated physical
differences, suggesting that newly created reefs provide
a refuge from predation similar to that found on existing
natural reefs.

Implications for Oyster Reef Restoration

Dr Wallters' findings suggest that initial differences between
newly created and established oyster reefs do not
significantly affect the survival of reef resident prey. The
team discovered that using bagged and recycled natural
shells to create oyster reefs in intertidal coastal areas
provided an effective habitat for reef resident species in
under a year, which in turn would support commercially
and recreationally valued fishery species.

Dr Wallters and his team successfully showed that their reef
restoration practice almost immediately fulfils a primary
ecosystem service of intertidal oyster reefs, which supports
the use of shell bags as a viable approach to restoring
functional oyster reefs.
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