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Hybrid System:

The traditional definition for an artificial coral reef is a man-made structure that is purposefully placed on the

 ocean floor to mimic the functions of a coral reef for marine species, but was originally created to perform another

 purpose (Baine, 2001; Pickering et al., 1998). This definition has changed to include structures that floated, such fish

 aggregating devices, or FADs, because they create a habitat for the coral reef community (Bohnsack, 1989; Pickering et

 al., 1998). Until recently, these structures could be made of almost any material and into any shape: anything from tires

 to decommissioned war ships (Baine, 2001). I will focus on these warships for the majority of my paper. The largest

 artificial reef is formed by the ex-USS Oriskany, which is sunk in the Gulf of Mexico off the coast of Pensacola,

 Florida (Morgan et al., 2009).

Figure 1. A photograph of the USS Oriskany submerged in the Gulf of Mexico. Note the growth that has begun to
 establish itself on the outside of the ship. Also note the otherwise empty space behind the structure, as it is showing
 how the structure is isolated due to the degradation of the natural habitat due to climate change. (Copperwheat, 2011).
 
Technology:

An artificial coral is a structure that is made out of long-lasting material, which is sunk to the bottom of the

 ocean to create a foundation for which coral growth (Pickering et al., 1998; Einbinder et al., 2006). Artificial corals

 were developed and placed within these deteriorating ecosystems to help reestablish a structure that mimics the calcium

 carbonate structure of a naturally occurring reef and to allow the colonies to reform themselves (Pickering et al., 1998).

 These supplementary structures allow coral polyps to settle, grow, and regenerate to the large calcium carbonate

 structures they are supposed to be (Gleason and Hofmann, 2011). The aim of this technology is to reverse the negative
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 effects that climate change is having on coral reefs, one of our most important and productive ecosystems (Baine,

 2001).

Biological System:

The biology of this system is the coral reef ecosystem, but the main structure that community relies on is the

 coral reef formations. For a reef to be productive there must be areas suited to breeding, eating, sleeping, and hiding,

 which requires structural complexity (Einbinder et al., 2006; Coelho et al., 2012). However, with global warming and

 climate change, coral larval recruitment is low, coral growth is stunted, and the carbonate shells made are too weak and

 thin (Foster et al., 2007). Loss of this highly productive habitat will create a huge loss of biodiversity within that

 ecosystem, putting countries that rely on these reefs for resources, fishing, and tourism in grave danger (Dickey, 2011).

 (Baine, 2001). Additional reefs have followed the USS Oriskany in an attempt to restore the environment and to attract

 recreational divers to bring in lots of revenue (Baine, 2001; Sheehy and Vik, 2010), but most struggling coral reefs are

 part of coastal countries that are too poor to contribute money to conservation projects (Pickering et al., 1998). So, in

 order to slow, and hopefully reverse, the decline of this ecosystem, scientists have decided to research a way to create a

 structural skeleton for these reefs that won’t break down easily (Hughes and Tanner, 2000).

The Merging:

Ships have been unintentionally added to the ocean since man first set sail when rough conditions or mishaps at

 sea would lead to shipwrecks and sinking disasters. It wasn’t until recently that humans began to intentionally sink

 these vessels to prevent habitat destruction (Einbinder et al., 2006; Coelho et al., 2012). Back at the beginning of the

 Golden Age of Sail, ships posed no obvious threat to the environment in which they were abandoned (Dickey, 2011).

 However, as this technology advanced, industrial products became more toxic and harmful to the environment.

 Antifouling paint, basically poison mixed in with paint, was used on the bottom of boats to prevent organisms that

 attach to the bottom of boats from accumulating and increasing drag in the water (Turner, 2010). For example, many of

 the ships that were placed into the Gulf of Mexico were not sufficiently cleaned off before the ship was submerged, and

 so they still had toxic chemicals, such as lead paint and PCBs, on their hulls which leached into the environment

 (Dickey, 2011).

Furthermore, when all non-biodegradable materials were being put into the environment to be used to promote

 coral growth, many view the submerging of industrially produced items and structures in the oceans as using the

 aquatic ecosystems as junkyards by filling up our oceans with our trash (Dickey, 2011). Despite serious environmental

 pollution concerns, though, there is still hope for this technology. Studies have shown that artificial reefs do facilitate

 growth from reef building organisms by providing substrate to grow on; in a study conducted by Einbinder and her

 research team, they found that as they moved closer to the artificial reef, the species richness was two times higher, the



http://icuc.wheatoncollege.edu/rmorrisspace/bio401/2015/groeneweg_jessica/index.htm[6/16/2015 3:04:42 PM]

 mean species census was three times higher, density is 10 times higher, and biomass is 40 times higher than it was

 further from the reef (Einbinder et al., 2006).

Predictions:

So, to address these concerns, scientists are now focusing studies on using other materials to make artificial

 corals to make more sustainable, eco-friendly structures that will not harm but hopefully aid the coral reef ecosystem.

 However, this issue is now bigger than the scientific community, and in order to create global awareness, this

 technology must be more appealing to the public. Therefore, to gain attention and awareness for this cause, Jason de

 Caires Taylor, a professional sculptor and artist, has shifted his exhibition space from land to the bottom of the ocean.

 He has created permanent instillations that are placed on the bottom of the ocean to facilitate growth by reef building

 organisms, catching the eye of the artistic community and the media (Underwater sculptures). While this example is

 something that has already happened, it foreshadows the direction this technology is heading towards in the future.

With this awareness and exposure, actions might be taken to mitigate the addition of structures with chemically

 toxic chemicals into the ocean, which will then hopefully evolve into larger actions set to limit dumping and pollution

 with increased media coverage and awareness, this conservation effort has the potential to make a much bigger impact.

 Those who do not interact with it on a daily basis or depend on it for survival do not know much about the ocean. Few

 realize the impacts of what the human race is doing to the environment and the different biomes. Nonetheless, this

 technology has so much potential to preserve out coral reef communities, as studies have shown (Discussed above).

 Once these structures are established, they become part of the geology and physical structure of the landscape. To

 remove them would disrupt and already fragile system. What little progress that has been made would be reversed, and

 it may be too late by that point.
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