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ABSTRACT

Subtidal reef communities in KwaZulu-Natal (KZN), South Africa are poorly known.
This lack of knowledge is problematic as the biodiversity of these reefs may be severely
impacted and inadequately conserved. This study documents and describes subtidal
benthic communities occurring on reefs at four depth categories along the whole length
of the coast. A distinct difference between northern reefs from those in the south and
central parts of the province emerged with substantiating evidence of a discrete
biogeographic separation at Cape St Lucia. Pairwise ANOSIM tests found no significant
differences in community composition of reefs along a depth range of 10 m to 30 m at
nine localities in KZN. However, differences among localities were significant at both
regional (R = 0.607, P = 0.1%) and local (R = 0.792, P = 0.1%]) scales. In the north,
trends in species assemblages and functional groupings revealed a higher percentage
cover of fauna (mainly corals) at shallower depths and a greater coverage of algae on
deeper reefs. In the southern localities algae dominated shallower reefs while filter-
feeding epifauna were more prevalent at deeper depths. Species richness, evenness and
diversity were highest at 10 m in the northern coral-dominated region while in the
central/south region diversity peaked in the intermediate depth zone (15 — 25 m).
Appropriate measures to conserve representative habitats in each biogeographic zone
are necessary. Further research to assess biodiversity at a finer scale, as well as the
establishment of long-term monitoring to quantify natural variability and human effects,

are required.
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1. INTRODUCTION

The critical protection and conservation of the remnant natural ecosystems of the world
is non-negotiable. Global pressure of demands from an ever escalating human
population are felt everywhere, including South Africa. In an attempt to solve this, the
Convention on Biological Diversity aims to commit signatory countries to sustainable
utilization of biodiversity for posterity, and nations are tasked with making inventories
and assessing the status of their natural systems (UNCED, 1992). South Africa is a
signatory to this Convention sparking the need for assessments to identify and prioritise
key areas and to establish conservation reserve networks in the country (Pressey et al.,

1993; Margules et al., 1994).

The South African Marine Living Resources Act of 1998 provides the imperative to
conserve the marine environment and manage the long-term utilization of the country’s
marine resources. To meet the objectives of the Act, it is essential to document and
define marine biodiversity and natural resources. Biological diversity is the variety of
life and its processes, and includes the variety of living organisms, the genetic
differences among them and the communities and ecosystems in which they occur

(Global Biodiversity Strategy, 1992).

Previously, studies in the marine realm focused mainly on single species, especially
commercially important ones, rather than on ecosystems that encompass community
and habitat diversity as well as species interactions (Zacharias and Roff, 2000). Modern
fishing technology has left no part of the earth’s ocean inaccessible and has increased
vulnerability of natural systems to anthropogenic pressures (Zacharias and Roff, 2000).

The global depletion of fish stocks has, however, sparked concern about the status of






northwards, and is characterised by upwelling (Branch and Griffiths, 1988). On the east
coast, the warm fast-flowing Agulhas current is approximately 100 km wide, more than
a kilometre deep and moves rapidly down the south-east coast (Shannon, 1985).
Between these two extremes, the Agulhas deflects away from the coastline along the
socuth coast, and conditions are intermediate between those of the west and east coasts
(Shannon, 1985). Three broad biogeographic regions were recognized by Stephenson
(1944, 1947) for the intertidal zone along the SA coastline i.e. the cool-temperate West
Coast, the warm-temperate South Coast and the subtropical East Coast. Upwelling on
the west coast and its virtual absence on the east coast has resulted in a productivity
gradient around southern Africa (Shannon, 1985), linked to large-scale differences in

biomass and community composition (Bustamante and Branch, 1996).

Research to identify biogeographic regions in South Africa has included presence-
absence data collected for certain species (Stephenson, 1944; 1947), intertidal biomass
patterns (Bustamante and Branch, 1996), marine vegetation distribution (Bolton and
Stegenga, 2002), and distribution patterns of fish (Turpie et al., 2000). However,
confusion still exists about the precise location of biogeographic regions in KwaZulu
Natal (KZN). Jackson (1976} proposed three zones: between Mozambique and Leven
Point (north of Cape Vidal); from Leven Point to Durnford Point (south of Richards
Bay); and between Durnford Point and Port Edward. Studies on intertidal and inshore
invertebrates by Emmanuel et al. (1992) found only one break just north of Durban and
a biogeographic zone that extended into southern Mozambique. More recently analysis
of intertidal community data by Sink et al. (2005) did not confirm this break at Durban
but instead found a distinction between northern and southern KZN, with a division at

Cape Vidal Point. This was further substantiated through seaweed distributional studies












MPA extends 500 m offshore and protects diverse coastal and marine habitats. This
reserve together with the Aliwal Shoal MPA provides some degree of protection to the

subtropical and warm-temperate regions of the province.

Conservation of reef ecosystems

Marine reserves provide protection to a range of habitats including coral and rocky
reefs. These habitats are important systems that sustain many bottom-dwelling species
and communities (Loya, 1972; 1978; Menge and Farrell, 1989; Menge and Olson, 1990;
Menge et al., 1999). Reef ecosystems perform a key role in providing sustenance and
refugia for benthic organisms (Levin and Hay, 1996), which in turmn provide
nourishment to other reef-dwelling and pelagic species contributing to a cycle of energy
flow and interdependence between pelagic and benthic systems (Menge et al., 1999).
However, both coral and rock-reef habitats are under worldwide threat from fishing and
trawling, recreational activities such as diving (Hawkins and Roberts, 1993; Davis and
Tisdell, 1995; Walters and Samways, 2001), snorkelling (Allison, 1996), boating
(Alison, 1996; Medio et al., 1997), pollution and eutrophication (Grigg, 1994), human
economic development (Hoffman, 2002), invasive alien infestation (Rogers, 1990;
Roberts, 1993), and increases in sea surface temperature as a result of climate change
(Meesters and Bak, 1993). Understanding the pattern and community composition of
reef habitats at appropriate spatial and temporal scales will aid our understanding of
mechanisms that drive this ecosystem and help to identify areas that require specific

management and conservation action (McClanahan et al., 1997).

KwaZulu-Natal (KZN), a province on the north-east coast of South Africa, has an

extensive subtidal reef system that extends mainly along the continental shelf within the
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2.4.2, Species Diversity

Diversity was assessed by calculating cumulative species richness (8), Pielou’s
Evenness (J') and Shannon-Weiner Diversity (H') indices. Cumulative species richness
is the number of species for a given number of individuals. Evenness is the measure of
the distribution of species and ranges from 0 (marked dominance) to approximately 1
(indicating an equal spread of species). Shannon-Weiner diversity measure considers
both species richness and evenness. Each diversity measure describes a different
component of community diversity (Clarke and Warwick, 1994). These indices were
estimated for each depth at each locality to determine trends or patterns of similarity

among localities and among depth categories.
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3. RESULTS
3.1. COMMUNITY STRUCTURE

Data were first analysed to identify general trends in community composition with
respect to the factors ‘region’, ‘locality’ and ‘depth’, thus allowing recognition of
patterns at these different scales. Thereafter data for individual localities were analysed
separately to assess differences within and among localities. Species were later pooled
into 19 functional groups to explore patterns of functional group distribution at each

depth.

3.1.1. Regions

A pairwise ANOSIM test confirmed that on average the three regions (north, central
and south) were dissimilar to each other (R = 0.607, P = 0.1%; Table 3). The northern
region was dissimilar to the south (R = 0,718, P = 0.1%) and central (R = 0.778, P =
0.1%) regions while the central and southern regions showed less dissimilarity (R =

0.224, P = 0.1 %) to each other.

Table 3: Results of a Pairwise ANOSIM test between North, Central and South regions. Average R value
150.607,P=0.1%.

Groups l R i Signifieance%
E North, Central i 0.718 } 0.1
North, South | 0.778 ’L 0.1
E Central, South l 0.224 | 0.1

A percentage breakdown in similarity between regions using the full dataset revealed a
clear distinction in species composition between the north and south (89.67%

dissimilar) and north and central (89.43% dissimilar) regions (SIMPER analysis, Table
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Table 7: Two-way crossed ANOSIM test for differences between a) depth categories averaged across

regions and b) regions averaged across all depth categories.

a). Depth Categories R Significance (%)
10-15 m 15-20 m | 0.144 0.8
10-15 m 20-25 m | 0278 0.1
10-15m 25-300m | 0.173 0.2
15-20 m 20-25 m | 0.119 1.2
15-20 m 25-30 m | 0.099 1.8

| 20-25 m 25-30 m | 0.122 1.1
b). Regions R Significance (%)
North Central 0.792 0.1
North South 0.792 0.1
Central South 0.264 0.1
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