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Responsibility

Lightweight oyster reefs reduce coastal
erosion
Sunday, 1 June 2003

By Matthew Campbell  and Steven Hall, Ph.D., P.E.

Unlike other breakwaters, oysterbreaks are living communities
Coastal wetlands are being lost throughout the world due to erosion. Among these erosion hot spots is the coastline
of Louisiana, USA, which not only suffers from high erosion rates, but also subsidence (soil compaction that results in
sinking of the land), frequent hurricanes, and tropical storms. These problems, together with anthropogenic effects,
heavily contribute to Louisiana’s high land-loss rate.

(https://www.aquaculturealliance.org)
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Slowing down erosion
Attempts at slowing down coastal erosion have been made throughout south Louisiana’s coast. Some of the
solutions have included using Christmas trees, old tires, sand bags, plants, and coastal mats as barriers for sediment
transport. Recent efforts in Louisiana have been focused on largescale projects like breakwater systems and river
diversions.

The breakwaters are constructed mainly from limestone, but also include concrete blocks, sunken barges, and toppled
oil platforms. Use of these heavy materials creates problems associated with their transport. The materials must be
brought in on barges, which need a draft much deeper than typically exists in the desired sites. Consequently, dredging
must be done to get the barges into position. All too often, material put into place on the bottom eventually sinks
beyond the point of effectiveness.

Considering the environment
Louisiana has a unique abundance of life that exists in a fragile equilibrium. When solving environmental problems
such as erosion, consideration must be given to this natural balance.

Construction of breakwaters wreaks havoc on the benthic life and natural fauna that inhabit these waters. Perhaps
natural resources abundant in Louisiana could be used to solve erosion problems.

A classic tombolo effect, often seen with breakwaters of this kind, caused the salient to form directly
behind the breakwaters on the shoreline at a demonstration project in Vermilion Parish, Louisiana.
Photo courtesy of USDA-NRCS.
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Interest in using oyster reefs to address erosion has recently emerged. Oyster shells and crushed limestone have been
traditionally used as cultch to stimulate oyster growth by spreading them on the bottom. A technique to stimulate
oyster growth in the shape of a breakwater is being developed at the Department of Biological and Agricultural
Engineering at Louisiana State University in Baton Rouge.

Oysterbreaks
An “oysterbreak” is an engineered structure that facilitates the formation of a submerged breakwater by stimulating
oyster growth in a desired con�guration. Contrary to other breakwaters constructed from rock or limestone, these
structures are constructed of lightweight PVC. And unlike other breakwaters, oysterbreaks are living communities.

As the structures settle and sediments build up, the oysters continue to grow towards the surface. The rising crest of
the structure allows for continual trapping of sediments and counterbalances any sinking that occurs.

Since they are essentially open space, oysterbreaks allow the oysters to develop the bulk of the structure. This makes
oysterbreaks easier to transport than riprap or limestone used for breakwaters.

Oysterbreaks are engineered to maximize the strength of the structure while minimizing the bulk of material deployed.
The PVC structure provides strength until the oysters can support the structural integrity. Selective settling,
attachment, and growth of the oysters in a speci�c shape facilitate the formation of a submerged breakwater. This is
accomplished by covering the oysterbreak with a surface that promotes oyster settlement and growth.

The prototype oysterbreak in Grand Isle, Louisiana survived two major storms, Hurricane Lilli and
Tropical Storm Isadore, during the fall of 2002. French tubes are attached to the structure below by zip
ties.
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The prototype structure was covered with French tubes that are used to grow oysters commercially. These tubes are
corrugated to allow maximum surface area for oyster attachment and spaced to establish hydrodynamics desirable
for oyster reef establishment. They are also spaced so the oysters will eventually close in the gaps between the tubes
and strengthen the structure.

Other substrates are being considered for oysterbreaks, such as formed concrete and coated chicken wire. The
eventual substrate of choice will provide strength, maximum surface area, and low density.

Bene�ts beyond erosion control
Oysterbreaks utilize the reef-building characteristics of Louisiana’s oysters, which stabilize marshland and provide
habitat that enriches the coastal ecosystem, to reduce and even reverse coastal erosion. The implementation of
oysterbreaks throughout Louisiana’s coastline, however, could have bene�ts far beyond that of erosion control alone.

It would increase productivity in natural oyster reefs. An increase in the number of oysters spawning in the coastal
zone would allow more oyster larvae to land on other oyster reefs in surrounding areas. In addition, the project would
provide an environment conducive to �sh breeding, which could increase Louisiana’s �sheries production.

(Editor’s Note: This article was originally published in the June 2003 print edition of the Global Aquaculture Advocate.)
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