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Introduction
Harnessing Scotland’s available marine energy will involve emplacement of energy extraction devices and infrastructure in offshore waters.
The construction of offshore renewable energy structures (ORES) will radically alter the geographical availability of shallow water and intertidal
hard surfaces around the UK. These structures may impact upon the marine world in several ways including: connectivity and the creation of
‘stepping stones’; assisting the spread of invasive species; and modifying habitats.

Offshore renewable energy structures as artificial
islands:
implications
for
dispersal,
population
connectivity, and biogeography of coastal species.
Offshore renewable energy devices represent new hard habitats which may
span existing marine vicariance boundaries. Colonization may have
significant implications for the biogeography of coastal species.
Understanding of the processes involved in marine population connectivity is
lacking. Robust measurements of dispersal and opportunities to evaluate
models of larval transport are also rare1. The construction of ORES
represents an opportunity to investigate the mechanisms limiting dispersal
and geographic distributions of populations.
This project will link physical models of larval transport on coastal shelves to
population dynamics for key intertidal taxa and investigate the role of ORES
as ‘stepping stones’ for population connectivity.

The impacts of offshore power production: mitigation
through habitat provision.
The emplacement of ORES may substantially modify habitat from both a
natural and socio-economic perspective.
The ‘reef-effect’ of ORES has received little attention in both the literature
and in Environmental Impact Assessments2. Yet these structures may
compensate for habitat lost by creating new habitat, which may in turn
benefit local fisheries3.
This research aims to understand the socio-economic benefits which may be
accrued from the targeting of habitat types for specific commercial species
and applied to offshore renewable energy structures. It also aims to assess
possible fisheries management of these newly created habitats along with
any conflict that may arise.
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The performance of invasive marine
species
on
off-shore
artificial
structures.
The introduction and establishment of species
outside their natural range has wide scale
impacts on marine ecology and ecosystem
functioning4,5,6. The creation of new habitats
through the construction of ORES may facilitate
the spread of non-native species.
(1) By providing a refuge in an area devoid of
hard substrate, facilitating the range expansion of
non-native species via the creation of corridors
linking habitats previously unconnected7,8,9.
(2) Through acting as a source population of nonnative species, providing strong propagule
pressure to surrounding natural habitats8,10.
Field and aquarium based studies will investigate
the above focusing on the mechanism(s)
responsible for a disproportional selection of nonnative species on artificial structures and validate
experimental work with field observations.

Photo courtesy of the National Facility for Scientific Diving

Photo courtesy of Elizabeth J Cook, SAMS

References
1. Pineda, J., J. A. Hare, et al. (2007). Larval Transport and Dispersal in the Coastal Ocean and Consequences for Population Connectivity. Oceanography 20(3): 22-39.
2. Petersen, J. K. and T. Malm (2006). Offshore Windmill Farms: Threats to or Possibilities for the Marine Environment. AMBIO: A Journal of the Human Environment, 35(2): 75-80.
3. Wilson, J.C. and Elliott, M (2009). The Habitat-creation Potential of Offshore Wind Farms. Wind Energy, 12: 203-212.
4. Stachowicz, J.J., et al.(2002). Biodiversity, invasion resistance, and marine ecosystem function: Reconciling pattern and process. Ecology, 83(9): p. 2575-2590.
5. Gray, J.S. (1997). Marine biodiversity: Patterns, threats and conservation needs. Biodiversity and Conservation, 6(1): p. 153-175.
6. Sala, O.E., et al. (2000). Biodiversity - Global biodiversity scenarios for the year 2100. Science, 2000. 287(5459): p. 1770-1774.
7. Langhamer, O., D. Wilhelmsson, and J. Engstrom (2009). Artificial reef effect and fouling impacts on offshore wave power foundations and buoys - a pilot study. Estuarine Coastal and Shelf Science, 82(3): p. 426-432.
8. Page, H.M., et al. (2006). Exotic invertebrate species on offshore oil platforms. Marine Ecology-Progress Series, 325: p. 101-107.
9. Sheehy, D.J. and S.F. Vik(2009). The role of constructed reefs in non-indigenous species introductions and range expansions. Ecological Engineering, Artical in press: p. 11.
10. Glasby, T.M., et al. (2007). Nonindigenous biota on artificial structures: could habitat creation facilitate biological invasions? Marine Biology, 151(3): p. 887-895.

Scottish Association for Marine Science
Scottish Marine Institute
Oban, Argyll
PA37 1QA

