
 
Multi-Purpose Reefs and Ecological Enhancement 
 
In ecological terms the principles are simple and well known; hard stable substrate, such as a reef, results 
in greater biodiversity and species abundance than mobile sandy substrates (Pratt, 1994).  Comparatively 
few species (normally mostly worms, crustaceans and bivalves) inhabit the abrasive, mobile seabed 
provided by sandy sediment, than stable complex reef habitat.  Some of the first known use of artificial 
reef structures for habitat enhancement dates back to Egyptians in 500BC, although artificial reefs to 
enhance coastal fisheries by the provision of habitat has been documented to have occurred as long ago as 
2000 BC on the south west coast of India, where local fishermen would tow large trees into coastal waters 
to provide habitat for the juveniles of certain species (Kurian, 1995).  More recently there has been a large 
amount of work on ecological enhancement using artificial reefs throughout the world (e.g. Bulletin of 
Marine Science, 1994).  From these studies it is evident that, as a general rule, species abundance and 
diversity are greater when the habitat is more stable (in comparison to mobile substrates – e.g. Mead et 
al., 1998), topographically more complex (a higher number of different niches are available) and when 
the reef is larger (Pratt, 1994).  Construction of artificial reefs also provides the opportunity to create 
specific habitat and ‘seed’ specific species that may be of commercial or cultural value.  For example, in 
Japan artificial reefs are constructed for sea urchin fisheries enhancement (Saito, 1992).  Therefore, the 
biological enhancement due to the construction of a multi-purpose reef may include increased 
environmental value (increases in bio-diversity and abundance), increased amenity in the form of a diving 
and snorkelling venue, and enhanced fisheries by the incorporation of specific habitat. 
 

 

 
 

Figure 1. Colonisation by seaweeds began the moment the Gold Coast multi-purpose reef was under 
construction (top – 2 weeks old).  Over 2 years later, a large variety of marine life inhabits the reef. 



 
Like surfing reefs, where only occasionally do the factors all come together to make a high-quality 
surfing break, the same is true of habitat for specific species.  Indeed, it seems that the majority of species 
in the oceans are not limited by their number of offspring, but by the availability of habitat for them to 
colonise and inhabit (Pickering and Whitmarsh, 1996) – there may be 100’s of thousands of larvae in the 
water, but no suitable substrate to settle and colonise.  Creating reefs presents the opportunity to 
incorporate specific topography for specific species, which opens opportunities of fisheries management, 
reserves, recreational amenity, etc.  Many marine organisms of the intertidal and shallow subtidal zones 
are far more capable of responding and adapting to physical change than the flora and fauna that inhabit 
the land, since they live in a comparatively harsher physical environment.  The Narrowneck reef on the 
Gold Coast reef is a good example of this, with the fast colonisation since construction quickly resulting 
in a diverse reef ecosystem that is now a very popular fishing spot, boasts a dive trail and a snorkelling 
site for tourists – more than 270 different species have been identified on the Narrowneck reef (Edwards 
and Smith, 2005). 
 
The reef itself provides a substrate for larval organisms in the water column to settle on and become 
established.  Once primary producers become established, these organisms, and the reef itself, provide 
shelter and a food source for fish and other marine life and act as a fish aggregating device (FAD) 
(Bohnsack & Sutherland, 1985).  In addition, a reef may also subtly alter the local hydrodynamics in a 
way that could increase settlement in the lee of the reef (e.g. Black & Gay, 1987).  In some cases, where 
biological enhancement is considered a value component of a multi-purpose reef project, biodiversity can 
be further increased by the incorporation of purpose-built structures in the lee of the reef, such as Reef 
Balls.  These structures add further habitat complexity and shelter for a variety of reef fishes and 
invertebrates. 
 
 
 
 

 
 
Figure 2. Further complexity can be incorporated into a multi-purpose reef to increase biodiversity, such as the Reef Balls 
shown here (www.reefballs.com) 
 
 
 
Similar results as those recorded on the Gold Coast multi-purpose reef (Figure 1, Edwards and Smith 
2005) have also been observed and recorded on the Mount reef in New Zealand (Green, 2009), and 
observations of the Boscombe Reef in the UK are showing similar colonization (Figure 3).  On going 
monitoring of the Mount reef shows that colonization is following similar patterns to those of nearby 
natural reefs (Figure 4). 
 



  
Figure 3. Early colonizers of the Boscombe Reef – ascidians and spider-crabs 
 

  
Figure 4. Thick layers of biomass obscure the geotextile of the Mount Reef – cephalopod eggs amongst red, green and 
brown algae and an octopus hiding under a colonial acidian. 
 
References: 
Bohnsack, J.A. & D.L. Sutherland, 1985. Artificial reef research: a review with recommendations for future 

priorities. Bulletin of Marine Science 37(1): 11-39. 
Edwards, R. A., and S. D. A. Smith, 2005  Subtidal Assemblages Associated with a Geotextile Reef in South-East 

Queensland, Australia.  Marine and Freshwater Research, 2005, 56, 133-142. 
Green, S., 2009.  Artificial Surf Reefs: Impacts on the biodiversity of the marine environment at Mount 

Maunganui, New Zealand.  University of Leeds Thesis, 2009. 
Kurian, J., 1995. Collective action for common property resource rejuvenation: the case of people's artificial reefs in 

Kerala State, India. Human Organisation 54: 160-168 
Mead, S. T., K. P. Black & J. A. Hutt, 1998b.  An Artificial Offshore Reef at Tay Street – Mount Maunganui Beach.  

Annex IIIC: Reef Design and Physical and Biological Processes.  Report submitted to Environment Bay of 
Plenty, July, 1998. 

Pickering, H. & D. Whitmarsh, 1996. Artificial reefs and fisheries exploitation: a review of the ‘attraction versus 
production’ debate, the influence of design and its significance for policy. Centre for the Economics and 
Management of Aquatic Resources (CEMARE), Department of Economics, University of Portsmouth, United 
Kingdom. CEMARE Research Paper 107, 27 pp. 

Pratt, J. R., 1994.  Artificial habitat technology and ecosystem restoration: managing for the future.  Bulletin of 
Marine Science 55(2-3):268-275. 

Saito, K., 1992. Japan's Sea Urchin Enhancement Experience.  Proceedings, Sea Urchin, Kelp and Abalone 
Conference, Sea Grant Extension Programme.  University of California, Bodega Bay Marine Laboratory, 
Bodega Bay, California, March 18-21 1992. 

 
 


