Location: Gulf Coast, Texas

Title: Oilrigs as Artificial Reefs 

Introduction 

Oilrigs are as much a part of the Texas seascape as they are a part of the cactus-studded landscape. There are more than 4000 oil and gas structures in the Gulf of Mexico, with most of the oil and gas production platforms located in the shallow waters off the Texas and Louisiana coasts. 

After functioning to extract hydrocarbons from the Gulf of Mexico, these massive, towering structures are required by law to be removed. Toppling and positioning platforms as artificial reefs is an alternative to the large expense of towing these large structures back to port for recycling. Aside from economic considerations, environmentally, these artificial reefs can develop into areas of great biological diversity and potential production. 

Background

Brief History of Artificial Reef Construction 

Artificial reefs have been constructed in Japanese waters since the 1700s; Japan as an island nation has long been dependent on marine food production. In the United States, it was not until the 1860s that artificial reefs were used; in South Carolina, fallen trees were used. Texas did not begin planning offshore artificial reefs until 1958, when the Texas Game and Fish Commission placed automobiles in 60 feet of water. Artificial construction of reefs was not widespread along the coasts of the United States until the early 1960s when recreational saltwater fishing became increasingly popular. 

In 1972, the first major attempt by the U.S. federal government to create an artificial reef program was undertaken when the Department of Commerce authorized the release and sinking of World War II Liberty ships for the construction of artificial reefs. In 1984, the National Fishing Enhancement Act became law, and in 1985, the National Artificial Reef Plan established national standards for the process of reef construction. The Texas Artificial Reef Plan was passed in 1989, and in 1990, the Texas Rigs-to-Reefs program was developed. 

Materials Used for Artificial Reefs 

Automobiles, because of their abundance, were an early choice for creation of artificial reefs. Unfortunately, corrosion from cars left scars on benthic communities and the metal structures lasted only three to six years. Stacks of tires by themselves do not decompose as fast as metal, or degrade structurally under the influence of boring organisms. However, tire reefs must be stabilized with concrete and bound or individual tires may become dispersed and pollute a wide area. 

Concrete pipes and building rubble have been used successfully as artificial reefs, lasting long periods of time due to durable and nontoxic materials. Even though fly ash may release small quantities of arsenic and selenium, these amounts do not exceed EPA drinking-water standards, so that successful reefs have also been constructed of this material. 

Liberty vessels and barges constructed of steel can withstand corrosion underwater for 50-100 years. However, to meet Environmental Protection Act requirements, ships must be thoroughly cleaned, including detoxification of hazardous materials from the hulls. Likewise, steel petroleum platforms have been successful as reef structures, each providing a surface area of more than 100,000 square feet. Although Florida has the most active artificial reef program in the Gulf of Mexico, Texas and Louisiana use oil and gas platforms almost exclusively for reef construction. Rigs are unique artificial reefs in that they extend vertically through the water column. As in natural systems, various photic zones may exist as species compositions change with depth. 

The Issues

Importance of Artificial Reef Structures 

Artificial reefs are an economically and environmentally sound way of disposing of petroleum platforms. Local commercial and recreational fishing enterprises benefit as marine ecosystems are enhanced. However, if removal and positioning of rigs are not done properly, there may be a loss of valuable habitat for shrimp, and destruction of shrimping gear during trawling. Also, any structures that are utilized must not pose navigational hazards or interfere with shipping lanes. More studies need to be conducted to determine if artificial reefs simply concentrate fish in an area, rather than actually increasing numbers of fish. Merely aggregating fish would lead to overfishing and population declines rather than enhancement of populations. For conservation purposes, some artificial reefs may be planned to serve solely as fish sanctuaries rather than as fishing grounds. 

Removal and Positioning Rigs
Since all parts of the rig structure must be removed to 15 feet below the ocean floor, cutting by divers or other means is too dangerous and is not cost effective. The most effective means of removal from the seabed is severing the structure from the sea bottom with explosives; however, restrictions are imposed by Section 7 of the 1973 Endangered Species Act. Sonar scans, scare charges, and underwater inspection are methods used to exclude the presence of sea turtles in the area prior to detonation. 

Once freed from moorings, rigs may then be positioned or transported to another site. Several factors may determine a suitable area for the stablishment of an artificial reef. Moderately sized, privately owned boats have a range 30 miles offshore. Fish aggregation devices can be suspended in mid-water, or even allowed to float on the surface for pelagic fishes. The maximum depth for amateur divers is 100-120 feet. Areas that might be excluded include traditional trawling areas, shipping lanes, existing "live bottom" areas, restricted military areas, and areas of poor water quality. 

Development of the Biotic Community 

Fish may inhabit reefs within five days of their sinking. Within a month, there may be the addition of soft corals, mussels, barnacles, and algae on hard surfaces, with secondary encrustation by sponges. The developing invertebrate fauna then attracts vertebrate reef dwellers such as gobies. Common grazing fishes include the red snapper Lutanus campechanus, amberjack Seriola dumerili, cobia Rachycentron canadum, and red drum Sciaenops ocellatus. Some fish such as the gray triggerfish, Balistes capriscus, may have enhanced growth rates greater than the rates at natural reefs due to early recruitment and available food resources. Pelagic fish such as barracuda (Sphyraena barracuda) and mackeral (Scoberomorus sp.) are among some of the last species showing abundant numbers of individuals. A constant rain of fecal matter, plankton, and other nutrients may then support a benthic community of fishes, crabs, shrimps, and other species. Aside from food, fish also use these "islands of steel" for shelter from currents and predators. 

Future 

New approaches to aid in reef construction may be developed. Just as many marine organisms synthesize shell materials from seawater, it may become feasible to use an electro-deposition process depending on the prevalence of calcium, carbon, and magnesium elements in the seawater to assist in reef construction. At present, there is not enough of a return on invested money to support a business based on constructing artificial reefs. If reef construction could be made profitable, there would be more funds available to develop better techniques and support study of these ecological communities. For now, at least it has been demonstrated that endangered species can be protected without cessation of such developments. 

Presently, there are limited studies relating to the management of artificial reefs. Artificial reefs may assist in restoring nearshore areas destroyed by dredge-and-fill operations or pollution. A better understanding of how the artificial reef community develops and functions would make clearer the potential uses and effects of these constructed reefs. 
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Key Principles 

1. Biodiversity 

2. Habitat Enrichment 

3. Wildlife Management 

4. Recycling 

Ethical Considerations 

1. Who has the responsibility for correcting the impact of dumping in the environment?
2. What are the pros and cons of using artificial structures to protect endangered species?

3. Who should pay for the maintenance and protection of artificial reefs on existing oil rigs? 

Civic Engagement & Service Opportunities

1. Volunteer for a local community group involved in environmental restoration projects in your area.

2. Write or e-mail your state representatives about giving incentives for national reef restoration projects.

3. Form a student group having an environmental preservation mission.

4. Set up a public forum at your school discussing the value of artificial reef projects.

Learn more about community service as part of your educational enrichment by visiting the following websites: http://www.learnandserve.org/, http://www.servicelearning.org/, http://www.aahe.org/service/srv-links.htm.
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