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EXECUTIVE SUMMARY

Coral reefs can be extensively damaged by natural phenomena such as cyclones, man-induced
changes such as tourist developments, reefwalking, strandings, and pollution, or by the crown-of-
thorns starfish. Estimates of the time required for the natural recovery of severely damaged coral
reef systems varies from about five years to greater than 20 years. Management of damaged reef
systems may require consideration of options to accelerate the rate at which recovery of the reefs
naturally proceeds.

The objectives of the present study were:

to test, in a field situation, procedures that would accelerate the re-establishment of hard
corals in a damaged reef system;

to compare the rate of natural coral recolonisation to the rate of accelerated coral
recolonisation;

to revise the handbook of methods for accelerated regeneration of corals produced in an
earlier study with reference to the field results.

The following report is intended as a manual for those contemplating the regeneration of an area
of reef for either management or financial reasons. It is not written as a scientific paper and
experimental results upon which the manual is based are confined to technical appendices.

Techniques were developed and evaluated at Green Island Reef which had been affected several
years earlier by the crown-of-thorns starfish. A project monitoring the natural regeneration at
Green Island was undertaken concurrently and is reported separately, though the results contained
therein are referred to where relevant. '

The studies showed that the most practical way to accelerate regrowth is by the transplantation of
large (>30 cm diameter) coral pieces. The use of large numbers of small fragments of coral (<10
cm length) scattered over the reef to 'reseed’ the coral is not feasible because of their high rate of
mortality. Large staghorn Acropora corals survive transplantation well, grow rapidly, occupy a
large amount of space in relation to their weight, and look attractive. Their use for transplants is
recommended. Pocilloporid (including '‘brown-stem') and faviid (massive or brain-type) corals also
survived well and are suitable for transplantation. Branching poritii corals were unsuitable mainly
for aesthetic reasons.

Three-dimensional fragments of branching corals (i.e. with plentiful side-branches) survived better
than straight pieces because they are raised off the sandy bottom and are more stable. There was
little difference in the survival rates of coral pieces that were either attached to the substrate, or
were carefully or randomly scattered, under normal conditions. However, in very shallow water or
under storm conditions, attached colonies would almost certainly have increased survival
prospects.

To minimise environmental stress it is advisable to transplant corals from sites which have a
similar depth and degree of exposure to the transplant site. Corals survived for periods of several
hours when transported out of water, but shaded. For travel periods longer than two hours,
transport in water is recommended.




The effect on the collection site of removal of corals for transplantation was found to be small
because relatively few corals are suitable for transplantation. Damage could be minimised by
spreading the collection effort over the widest possible area.

Experienced divers, under conditions similar to those encountered during the study, could collect
and distribute sufficient coral to cover an area of 10 m* with coral cover of 30% in one work hour
(excluding travelling time). When costs of labour, boat charter, equipment expenses and travel
time are included, coral transplantation can be very expensive.

Conclusions

Transplantation of large numbers of small coral fragments would bypass the initial slow process of
recruitment and early growth, but is not considered feasible because of their very high mortality

rates.

Transplantation of medium to large colonies or fragments is feasible and corals had a good
survival rate. The costs however are very high.

The collecting effort for transplanted corals should be spread out over as wide an area as possible
to minimise the impact, and at least 50% of a large branching colony should be left intact at the
collection site to regrow.

In most reefs which have a supply of coral larval recruits, natural regeneration of damaged corals
should be well advanced in 5 to 10 years after the damage.

Accelerated coral recolonisation is biologically feasible, and when it should be recommended
remains an economic and management decision.
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INTRODUCTION

In 1981 the Great Barrier Reef was inscribed on the World Heritage List highlighting the
importance of the Reef as an area of world significance. The Australian Government has
recognised the significance of the region by the establishment of the Great Barrier Reef
Marine Park Authority, responsible for management of the Reef. Coral reefs in general have
enormous value for a multitude of reasons, including recreational and wilderness values,
income-producing tourism, the basis for amateur and commercial fisheries, a source of
biologically active compounds, and for protection of adjacent coastlines.

The basic structure of coral reefs is provided by the corals themselves, which not only form
the reef, but also provide food and habitat for a multitude of other organisms. The corals are
central to the maintenance of the reef community, and there is evidence that when corals are
killed, there is migration or death of some of the associated fauna. Fish poisoning
(ciguatera) is thought to increase in areas where live coral cover is severely reduced.

Coral reefs are subjected to many forces, both natural and man-induced, that can severely
damage the coral communities. They are susceptible to natural events such as cyclones,
unusually high rainfall, low tides or high temperatures, earthquakes and volcanoes, as well
as to man-induced changes in water turbidity, sediment load, eutrophication by nutrient
input, altered salinity and pollution. It is probable that while damage to coral communities
from natural factors will continue in the future at current levels, the amount of stress
resulting from the activities of man is likely to increase.

If such impacts damage reef communities, management of reefs will require information on
methods to both minimise the impact of man, and to produce the most rapid possible
recovery from the impact. With respect to the hard coral community, the time scale of
recovery following severe damage is dependent on many factors. These include the cause
and extent of the damage, the subsequent environmental conditions (immediately after the
damage and in the longer term), and the criterion by which recovery is defined (e.g. coral
cover, diversity, similarity to original community). Estimates of the time for coral recovery
following severe damage vary from as little as three to 10 years to greater than 20 years.

Proper management of reef systems may occasionally require consideration of the option of
accelerating the rate of recovery of coral reefs following severe damage. This may be
particularly important in areas of significant commercial interests, or in heavily visited
areas: Some processes may change the habitat such that it may no longer recover without
intervention, for example recruitment of corals may be impossible in areas that have
suffered heavy sedimentation from dredging. In such cases, transplantation of adult corals
may be the only way that corals could become re-established in the area.

We discuss here methods that could be used to accelerate the regrowth of hard corals in a
damaged reef community, and assess the feasibility, practicalities and limitations of such
methods. The methods discussed here have generally been developed from the published
scientific literature and then tested in a field situation at Green Island Reef, near Cairns on
the Great Barrier Reef. The results of our experiments which test different rehabilitation
procedures are given in detail in the appendices.




2 BACKGROUND INFORMATION

This text is aimed at the scientific lay person and as such we have tried to present
information with a minimum of scientific jargon. However, we include some essential
relevant technical information.

Table 1. Families and genera of hard corals on the Great Barrier Reef.

FAMILY GENUS FAMILY GENUS
Pocilloporidae Pocillopora Fungiidae Cycloseris
Seriatopora Diaseris
Stylophora Heliofungia
Faviidae Favia Fungia
Favites Herpetoglossa
Goniastrea Herpolitha
Platygyra Polyphyllia
Leptoria Halomitra
Montastrea Sandalolitha
Leptastrea Lithophyton
Cyphastrea Podobacia
Caulastrae Oculinidae Galaxea
Oulophyllia Achrelia
Hydnophora Pectinidae Echinophyllia
Pleisastrea Oxypora
Diploastrea Mycedium
Echinopora Pectinia
Moseleya Mussidae Blastomussa
Acroporidae Acropora Cynarina
Anacropora Scolymia
Montipora Acanthastrea
Astreopora Lobophyllia
Poritidae Porites Symphyllia
Goniopora Trachyphyllidae Trachyphyllia
Alveopora Merulinidae Merulina
Thamnasteriidae Psammocora Clavarina
Astrocoenidae Stylocoeniella Scapophyllia
Siderastreidae Pseudosiderastrea Caryophyllidae Euphyllia
Coscinarea Catalaphyllia
Agaricidae Pavona Plerogyra
Leptoseris Physogyra
Gardineroseris Dendrophylliidae Turbinaria
Coeloseris Duncanopsammia
Pachyseris Heteropsammia




2.1

2.2

CORAL TAXONOMY

The classification of the common corals of the Great Barrier Reef into families and genera is
shown in table 1. Each genus contains one or more species that are sometimes difficult to
separate from each other except by specialised coral taxonomists. Only four groups are
frequently mentioned in this report - the faviid and pocilliporid families (the latter includes
the genera Pocillopora and Stylophora), and the Acropora and Porites genera. These corals
are abundant on the Great Barrier Reef; in one study at Lizard Island they constituted over
75% of all corals. The common corals are illustrated in figures 1 and 2.

Corals can also be grouped according to their growth forms although these can vary greatly
within species. Some common growth forms are illustrated in figure 3. There are several
useful books showing coral identifications, including Deas and Domm (1976), Sheppard
(n.d.), Veron (1986), and illustrated books on the Great Barrier Reef.

THE LIFE CYCLE OF CORALS

Coral colonies reproduce sexually, with most releasing eggs or sperm or both into the water
during a brief period in spring or summer. The eggs are fertilised by the sperm and develop
into small swimming larvae called planulae. The planulae have a free-swimming period of
several hours to several weeks before they settle to the bottom to find a suitable site to
permanently attach themselves. During the free swimming phase, the planulae are largely at
the mercy of water currents, and the length of time spent in the free-swimming stage and
the direction travelled by the currents determine where the planula eventually settles. Corals
tend to favour sheltered places such as crevices and undersurfaces for settlement, and it is
possible that the availability of good settlement places might limit the number of new corals
that can settle in an area.

Once established, the coral polyp grows and divides, laying down the hard skeleton that
encases and protects the living tissue and forms a colony of many polyps identical to the
original settled polyp. A new coral that has survived long enough to lay down a skeleton is
called a 'recruit’ to the coral population, and the process of adding new corals is termed
recruitment. - Once the coral colony is large, a second method of reproduction, an asexual
process of reproducing new colonies from fragments that break off the original colony, for
example during a storm, may occur in some species. The fragments that survive and grow
are genetically identical to each other.




Figure 1 (facing page)

Top row: Pocilloporid corals with a bushy growth form.
A. Pocillopora sp. ('brown-stem")
B.  Seriatopora sp. (‘needle-coral')
C.  Stylophora sp.

Bottom row: Faviid corals with a massive growth form.
D. Faviasp. '
E.  Goniastrea sp. (brain coral)
F.  Close up of Favia sp. polyps







Figure 2 (facing page)

Top row: Acropora sp. corals.
A. Tabulate or plate corals
B.  Branching arborescent colony (Staghorn)

C. Close up of Acropora sp. branch

Bottom row: Porites sp. corals.
D. Massive Porites sp. colony (with Acropora sp. colony attached)

E.  Branching Porites sp. (finger coral)
F.  Close up of branching Porites sp. showing the polyps
















































































































