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Biological Diversity

Biological diversity or biodiversity is a topical concept that deserves consideration
when studying biological assemblages. The signing and ratification of the 1992
Convention on Biological Diversity (CBD) at the United Nations Conference oh
Environment and Development in Rio de Janeiro highlighted the importance of and
defined biodiversity as an ecological issue (Nelson and Gordon, 1997; Gray, 1997; Gray,
2000). Biological diversity is defined in the Convention on Biological Diversity (1992)

as:

‘the variability among living organisms from all sources including, nter alia,
terrestrial, marine and other aquatic ecosystems and the ecological complexes
of which they are a part; this includes diversity within species and of

ecosystems’ (Article 2., CBD, 1992).

The Convention has three main goals, ‘the conservation of biological diversity, the
sustainable use of its components, and the fair and equitable sharing of its benefit
arising out of the utilisation of genetic resources’ (Article 1., CBD, 1992). To achieve
these goals, signatory nations, including New Zealand, are required to, infer alia, make
an inventory of their natural biodiversity; identify and monitor important components
that need to be conserved and used sustainability; establish protected areas to conserve
biodiversity while promoting environmentally sound development around these areas;
rehabilitate and restore degraded ecosystems; prevent the introduction of alien species;
promote public participation and educate people to raise awareness about the
importance of biodiversity and the need to conserve it; and to report on how they are
meeting biodiversity goals (CBD, 1992; Nelson and Gordon, 1997; Gray, 2000). Thus,
consideration of biological diversity is fundamental when studying, in this instance,

marine ecological systems if these aims are to be realised.

The measurement of an ecosystem’s biological diversity requires the consideration of
several factors, including the level at which biodiversity is measured and the procedure
used to assess biodiversity. The resulting information can be used for assessments such

as the comparison of different sample sites or the estimation of ecosystem health.
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Biodiversity ranges over several levels, including genetic diversity through to the
functional diversity of an ecosystem (Gray, 1997; Gray, 2000). Genetic diversity, the
most basic level, is an assessment of the genetic variation among individuals of a
species or population. Species diversity is a measure of the variety of species present in
an environment or selected assemblage. Similarly, a community’s diversity can be
measured at higher taxonomic levels, e.g., phyletic diversity measuring the diversity of
phyla. The further categorisation of organisms into functional groups, such as
organisms with similar feeding mechanisms (e.g., scavengers or filter feeders), enables
the assessment of an ecosystems” functional diversity (Steele, 1991). The scales at which
biodiversity is measured can also range to the community or ecosystem level, involving
the investigation of interactions between species or taxa. Further to these descriptions,
Steele (1991) and Gray (1997; 2000) provide useful discussions and synopses of
biodiversity levels and measurements. For the purposes of this study, biodiversity was
considered as the variety of species, or higher taxa, found within the Otago mid-shelf

bryozoan thicket region.

Diversity indices have been developed as a means to calculate the biodiversity of a
sample or assemblage (Magurran, 2004). Initially, species diversity was considered to
be the number of species within an assemblage, i.e., species richness; however, it became
apparent that the distribution of individual organisms among those species, i.e., the
relative abundance, equitability or evenness of the species, should also be considered
when assessing the biodiversity of an ecosystem. The Shannon-Wiener Index and
Simpson’s Index are examples of calculations that return a univariate statistic to

describe the species diversity of a community.

Biodiversity indices facilitate the comparison of different sample sites and faunal
assemblages and establish patterns that do not rely solely on the taxonomy of the
species present. Such indices may also be used to monitor the ‘health” of an ecosystem.
Changes in an ecosystem’s biodiversity, particularly when a decline in species diversity
is apparent, can be an indication that the system is under stress, and in need of

protection from harmful impacts such as those discussed in the section above.
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Ecosystem Engineering

The other ecological concept on which this study focuses is the notion of ecosystem
engineering.  Proposed initially by Jones et al. (1994), the concept of ecosystem

engineering and ecosystem engineers was formally defined by Jones et al. (1997) as:

‘Physical ecosystem engineers are organisms that directly or indirectly control
the availability of resources to other organisms by causing physical state
changes in biotic and abiotic materials. Physical ecosystem engineering by
organisms is the physical modification, maintenance, or creation of habitats.
The ecological effects of engineering on other species occur because the
physical state changes directly or indirectly control resources used by these

other species’ (p. 1947, Jones et al., 1997).

Thus, ecological engineering refers to a series of species interactions, principally
involving organisms that produce physical structures and, therefore, provide or lead to
the development of resources such as spatial refugia and food. There are many
examples of ecosystem engineers from the marine environment, including reef-building
corals, sponges, bivalves (e.g, oysters; Lenihan and Peterson (1998)) and bryozoans. In
many instances ecosystem engineers are species that are capable of settling on
previously uninhabited substrata, where they proceed to modify the sediment or build
structures that enable other taxa to reside in the region, subsequently increasing the

biological diversity within the environment.

The behaviour of ecosystem engineers has a consequential flow-on effect. By enabling
other species to exist in the area, through the provision of living space, food resources,
and facilitating opportunities for reproduction, a distinctive faunal community
ultimately results (Jones et al., 1997). The continued activity of the original ecosystem
engineers and others that enter the area enable the ecosystem to persist and ensures that

the biological diversity of the area is maintained.







































































































































































































































































































































































































































































































































































































































































