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INTRODUCTION

The Maldives is a country built by corals. It is made up exclusively of coral atolls and
associated coral structures. Coral reefs are the foundation and source of material for
every island in the country. They also form a natural line of sea defence for these
islands. Coral reefs provide a habitat and refuge for reef fish and other reef associated
organisms. These in turn support valuable fisheries and are of prime importance as
attractions for the tourism industry.

Without corals there would be no Maldives. However, corals and coral reefs are under
increasing pressure in the Maldives from numerous sources including coral mining,
dredging and localized pollution. These in turn are a reflection of the growing
Maldivian population, the growing number of tourist arrivals, and the growing
affluence of both groups. Events beyond the control of the Maldives, notably global
warming, are also likely to have a negative impact on Maldivian corals and coral reefs.
Without healthy coral reefs, islands will be eroded and reef fish resources adversely
affected. Island communities, and the two major industries, fisheries and tourism,
would suffer. It is therefore imperative that efforts are made from an early stage to
understand the processes affecting coral reefs, and to take mitigating action wherever
possible. This requires a sound understanding of coral taxonomy.

Early studies of the reefs and corals of the Maldives were made by the famous naturalist
Charles Darwin (1842), and also by John Stanley Gardiner (1903, 1906) and Alexander
Agassiz (1903). The “Xarifa” expedition of 1957-58 led by Hans Hass was the first
diving expedition to the Maldives. A major collection of corals was made and deposited
at the Hessian State Museum, Germany. Publications on corals include Scheer (1972,
1974 & 1978) and Pillai and Scheer (1976). The Cambridge University expedition of
1964 led by David Stoddart also made significant contributions to the understanding of
Maldivian reefs and stony corals. Publications include Stoddart (1966), Wells and
Davies (1966) and Davies, Stoddart and Sigee (1971).

Recent studies on corals include those undertaken by foreign scientists visiting the
Maldives as tourists (Ciarapica and Passeri, 1993; Morri, Bianchi and Aliani, 1995) and
those under the auspices of the Marine Research Section (MRS). MRS was formed
within the then Ministry of Fisheries in 1984, and a summary of the work undertaken
up to 1994 is provided in MRS (1995). Coral reef research has been given priority and
efforts have been made to understand the dynamics of coral reef ecosystems. In
particular, attempts have been made to identify the major threats to coral reefs, and
much work has been done on the effects of coral mining. One constraint faced by MRS
staff in this work has been the difficulty in identifying corals.



Pillai and Scheer (1976) provided a major review of Maldivian stony corals. They
described 147 species from their collections, and cited literature records of a further 94
species, making a total of 241 species. Sheppard (1987) synonymized this list, and
suggested that the total number of valid species known from the Maldives was 166.
Within MRS a coral collection programme was initiated with the objective of
establishing a national a coral reference collection. Over 150 corals specimens have
been collected and identified. Clark (1995) reviewed these recent collections of corals.
She suggested that the total number of hermatypic corals recorded from the Maldives to
date is about 200 species, representing over 60 genera (Appendix 1). Non-scleractinian
cnidarians have been poorly studied.

The objectives of this book are twofold: first to provide descriptions and guidance for
identification of common coral genera so far collected and recorded at the Marine
Research Section in the Maldives. Secondly, the book also seeks to further the readers’
knowledge of corals and coral reefs in the Maldives by providing available local names
of corals, and information on their biology and utilization.

The Marine Research Section continues to collect and identify corals and hopes to
publish a more comprehensive guide to corals of Maldives in the future. It is our hope
that this first publication on Maldivian corals will help the reader to appreciate the
variety and abundance of corals and to increase our knowledge of coral reefs.



CORAL MINING IN MALDIVES

Within the Maldives corals are the only indigenous source of building stone. They are
also the only source of aggregate and sand. Not suprisingly therefore corals are a major
source of building materials in the Maldives. Coral mining is a major source of revenue
for many people, but it is also the major cause of damage to coral reefs.

The demand for coral has increased at an enormous rate during the last two decades.
Recent studies suggest that coral mining is no longer a sustainable activity. In the 1980s,
the demand for coral aggregate for the construction industry in Malé Atoll was
estimated at 0.5 million cubic feet/year. Although no recent estimates have been made,
it is thought that current demand is probably at the limit of supply. Furthermore, with
current methods of mining it is thought that the supply of coral building materials in
North Malé Atoll will be exhausted within a maximum of 20 years. ;

In addition to the difficulties of maintaining a steady supply of building materials in the
face of dwindling coral stocks, there are many other problems associated with the
current mining practices. Biological surveys of mined sites indicate that the coral and
fish diversity and abundance have been dramatically reduced. Sea defence capabilities
of reefs are also reduced by mining. In addition, little recovery is seen at sites
intensively mined over 20 years ago.

Coral mining clearly has long lasting impacts on the reef environment. The successful
management of coral mining activities requires a strong legal foundation, which defines
the environmental standards related to coral mining. The Government of Maldives is
concerned with environmental implications of coral mining and is determined to control
mining with legislation. An alternative source of building material need to be identified
in order that coral mining be completely banned.

Historical development of coral mining

Coral mining has a long history in the Maldives. The predominant sources of building
material in earlier days were coconut palms and other local timbers. Coral rock was only
used for more important constructions, such as tomb stones, wells and mosques. In most
cases large massive coral heads (Porites) were collected for such works. Apart from
their use as building bricks, corals and coral aggregate were also used to make lime
(uva) by burning.

Development of the fishing and tourism industries since the early 1970’s has brought
more money to the island communities. As a result, construction of coral houses became

a priority for people in many islands. In addition, public buildings such as schools,

o
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offices and mosques were considered important components in island development and
their construction rate increased. In consequence, the quantity of coral being mined
increased, and coral mining became more widespread throughout the archipelago.

However, the greatest development of coral mining activities has been in the central
Maldives. With the introduction of tourism and with increased development in Malé, the
construction industry grew at a tremendous rate and demand for construction materials
increased exponentially. Easily accessible reefs were soon exhausted, and other suitable
reefs have become increasingly scarce and the government had imposed tentative
regulations for coral mining activities in the country.

Uses of Corals

Corals are mined in the Maldives mainly for the construction of houses and other
buildings. The main types of corals mined are massive varieties such as Poritids and
Faviids. Large corals are broken up manually into smaller pieces and used to build
walls. Groynes, solid jetties, breakwaters and sea walls are also constructed from
massive corals, although in these cases they are not broken up into smaller pieces.
Corals are also used in the construction of causeways in some parts of the country.

Another major use of corals is in the making of lime or wva. For many local
communities it is cheaper to produce lime locally than to buy imported cement.
Naturally occurring coral aggregate (akiri) is burned in a pit in the ground using locally
available firewood. The coral rock (calcium carbonate) is converted to lime (calcium
oxide) by the heat.

Coral Mining Areas

Until quite recently, corals were usually mined from the reef flats of island house reefs.
In many islands the reef is close to the island, so collection is very easy. However, in
many cases this led to erosion of island beaches. Current regulations do not allow coral
mining from island house reefs. Professional coral miners tend to choose accessible
shallow ring reefs (faros) to mine corals; mining tends to be carried out on the inner
rims. In atolls with few ring reefs mining activity is concentrated on the lagoon side of
outer atoll rim reefs.

Methods of Coral Mining

Coral mining methods are manual and labour intensive. Having chosen a suitable reef,
the miners travel to the site by boat. Corals are broken up with iron bars to manageable
sizes. Some massive corals may be small enough to be mined without breaking. The
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corals are lifted by hand on to the boat. When enough has been collected it is transported
to the island, where the coral lumps are left to be dried and cleaned by the sun and rain.

Coral mining is not carried out on a large-scale commercial basis throughout the
country. In most atolls mining is carried out on a minor scale. Large scale commercial
mining is normally only carried out by miners from Ari Atoll. In this atoll two islands,
Fenfushi and Maamingilli, are famous for coral mining. Miners work under contract for
construction companies in Malé, tourist resort islands, and in many other atolls country-
wide. Recent harbour improvement projects in many atolls had led to an increase in the
demand of corals for harbour wall constructions.

Coral mining forms an important source of income for at least some island
communities. The Government is aware of the financial loss of income to these miners
that may arise as a result of its attempts to seek alternatives for coral mining, but at the
same time is deeply concerned about the current level of coral mining.

Environmental Impacts of Current Coral Mining Activities

Coral mining is believed to be the most serious threat to reefs in the Maldives.
Population growth, combined with increased wealth from tourism and the fishery
industries, has created a steadily increasing demand for building materials from coral
reefs. This in turn has led to increased reef damage.

The biological and physical impacts of coral mining on reefs in Malé Atoll have been
relatively well studied. Live coral cover on reefs subject to coral mining is very low
compared to unmined reefs (Brown and Dunne, 1988). Abundance of reef fish is
significantly lower on mined reefs compared to non-mined reefs (Brown et al., 1990;
Shepherd et al., 1992). In addition, little recovery is seen at some mined sites over a 20
year period.

Physical impact of coral mining depends on the type of reefs in question. No immediate
effect may be observed with coral mining at an isolated ring reef. However if house
reefs of islands are subject to mining activities there may be adverse effects. Island
house reefs act as physical barriers, protecting the coral islands against wave action, by
dissipating most of the energy in the incoming waves before they reach the beach line.
Mining corals from the reef flats effectively remove this physical barrier and leaves the
islands exposed to increased wave action, swells and storm surges and consequently
beach erosion. The sediment dynamics of coral islands may be also altered as a result of
altered flow regimes.



Regulations regarding coral mining

The Government of Maldives is concerned about the environmental implications of
coral mining. In 1992 preliminary regulations were introduced to control mining
activities. The following controls are now in effect in the country.

. Mining cannot to be carried out on island house reefs.

. Mining cannot be carried out on atoll rim reefs or common bait fishing reefs.

. Permission is required from the atoll office to mine coral. Each applicant must apply
through the island office to the atoll office. The island office is required to estimate
the quantity of corals needed for the job in hand, and hence should ensure that only
the required amount is granted .

4. Every island is required to keep a log book of the amount of corals mined.

5. The export of corals is banned.

) B =

The Ministry of Fisheries and Agriculture is the responsible authority for the
formulation of regulations regarding coral mining. The Ministry has been formulating
comprehensive coral mining regulations, and more stringent controls are expected in
1997. Under the new regulations coral mining will be restricted to specific areas and
monitored very closely.




FORMATION OF THE MALDIVES

Ancient history

The Maldives is a linear atoll chain stretching north-south from approximately 7° N to
0.5° S along 73° E in the central Indian Ocean. The Maldivian atolls form the central
and largest part of the Chagos-Laccadives Ridge. This Ridge is part of a still larger
feature that stretches from the late Cretaceous early Tertiary (66-68 million years old)
Deccan Traps of India (centred at about 20°N) to the volcanically active island of
Réunion in 21°S (Morgan, 1981; Duncan and Hargreaves, 1990). The Maldives
themselves comprise an early to mid-Tertiary (50-60 million years old) volcanic
basement overlain with approximately 2000m of shallow-water carbonate (Purdy, 1981;
Duncan and Hargreaves, 1990; Purdy and Bertram, 1993, see also Glennie, 1936).

The Chagos-Laccadives Ridge lies on an ocean plate that was formed during the last 100
million years or so, as India drifted away from Africa and travelled north to crash into
the rest of Asia. As it did so it passed over a stationary hotspot underlying the position
of present day Réunion. This resulted in the volcanic outpourings of the hotspot being
drawn out in a long line, from the Deccan Traps in the north, through the Laccadives,
Maldives and Chagos, to Mauritius and Réunion in the south. Thus the atolls of the
Maldives are oldest in the north and youngest in the south.

In the region of the Laccadives, Maldives and Chagos the volcanic ridge must have
reached to at least the sea surface in many places, where its margins would have been
colonized by corals. As the volcanic ridge subsided there would have been a classic
Darwinian progression from fringing to barrier to atoll reefs. Continued subsidence has
resulted in the accumulation of over 2000m of carbonates of shallow water origin on top
of the now much reduced volcanic ridge.

More recent history

The crest of the Maldivian carbonate ridge must have been exposed and subject to
subaerial (i.e. rain and wind) erosion during periods of low sea level, notably during
ice-ages. The most recent sea level minimum was reached at the glacial maximum,
perhaps 20,000 years ago. Although there are considerable regional and other variations,
the depth to which sea level dropped is often taken as 120m. At that time the Maldivian
atolls must have stood out from the sea as giant steepsided, plateau-topped islands. The
surfaces of these plateaus would have been worn down by erosion. As a result, when sea
level rose again the atolls would have been completely submerged. The eroded surfaces
of the reefs may have been at about 15-30m below the current sea level.
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At the end of the last glaciation the sea rose rapidly, reaching something near its present
level about 6,000 years ago. Reef growth was slower, and the reefs did not ‘catch-up’
with sea level until about 3,000 years ago (Woodroffe, 1993). Therefore the present
Maldivian islands cannot be much more than about 3,000 years old, even though the
Maldivian atoll chain has been in existence for some 50-60 million years.

The Maldivian atolls show two peculiar features that are not easily explained within the
conventional Darwinian framework. One is the double line of atolls in the central
Maldives. The other is the presence of numerous ring-shaped reefs or faros.

Double atoll chain

In the centre of the Maldives the atolls form a double chain, separated by an ‘inner sea’
with an depth of about 250-400m, known locally as the Alihuras Kandu. How this
unusual feature was formed is not known, but the most convincing scenario to date is
provided by Purdy and Bertram (1993). They suggest that the original extrusion of hot
spot basalt was unusually broad (in an east-west sense) in this area. Associated with this
extrusion was a modest amount of crustal stretching, indicated in seismic records by a
fault and subsidence system in the centre of the extrusion. Later as the basalts cooled,
the thickest central portion would have contracted more than the edges, resulting in the
formation of a ‘sag basin’ by the mid-Oligocene, about 30 million years ago. This
simple picture is complicated by periodic changes in sea level that have occurred in the
past. Nevertheless, coral reef growth on either side of this basin since then has tended to
be towards the centre of the inner sea. To date this has resulted in the formation of the
double row of atolls. Eventually (i.e. in several million years time) it may result in the
coalescing of the atolls to form a single massive coral platform.

Ring reefs

Maldivian atolls, particularly the northern and central ones, contain ring shaped reefs
known as faros. Although common in the Maldives, faros are relatively rare elsewhere.
There are two main types of explanation for the formation of faros: those relating their
structure to the nature of their growth, and those relating them to the nature of their
foundations.

Charles Darwin was the first to speculate on the origin of faros. He noted that they were
common in the north and central Maldives where there are many gaps in the outer atoll
rims, but rare in the south where atoll rims are more continuous. He suggested that the




numerous channels in the north and centre allowed more ‘fresh’ ocean water into the
atolls, therefore allowing corals inside the atolls to flourish. This concept was later
developed to take account of the seasonally alternating monsoons. As these bring
currents and waves onto alternating sides of the reefs it is reasonable to suppose that the
reefs will grow outwards in two directions, in ring-like shapes. The scarcity of faros in
southern Maldives is explained by the more complete atoll rims and lesser strength of
the monsoons there compared to the north and centre.

An alternative hypothesis is that faros are ring-shaped because they have grown from
ring-shaped foundations. During the last ice age when the tops of the Maldivian atolls
were exposed, the limestone would have been subject to erosion. Limestone eroded by
rain water tends to become sculpted into saucer-like shapes, each with a raised rim
around a central depression. When sea level rose again after the ice age, these saucer-
shaped foundations would have tended to support the growth of ring-shaped reefs. This
hypothesis appears to work well for atoll rim faros (Purdy and Bertram, 1993) but is less
convincing for atoll lagoon faros.



CORAL STRUCTURE AND BIOLOGY

The Polyp

Coral is a general term used to describe a variety of related forms of animals belonging
to the phylum Chidaria. The living part of the coral is very simple, resembling an
anemone, and is known as the polyp. The polyp mouth is surrounded by soft tentacles
which can be retracted or extended for feeding or to other stimulus. Some species have
tentacles which have special stinging cells called nematocysts, which release toxic
chemicals upon contact. These cells help to capture planktonic prey and act as a
defensive mechanism in competition for space with other species of corals.

Zooxanthellae

Corals do not get all their nutrients from the plankton that they catch. Microscopic algae
known as zooxanthellae live symbiotically within the polyp tissues. These unicellular
algae use sunlight to make organic carbon through photosynthesis. This explains why
most luxurious coral growths are found in well lit shallow areas. Indeed the depths to
which reef building corals can grow is limited. Hermatypie corals (those which possess
zooxanthellae in their tissues) are provided with some of the organic carbon produced
by the zooxanthellae. As a result deposition of the calcium carbonate skeleton occurs at
a much faster rate in corals that have zooxanthellae in their tissue than in ahermatypic
corals (those without zooxanthellae).

Reproduction

All corals devote a substantial part of their energy to sexual reproduction. This may be
via either internal fertilisation (swimming mobile sperm), or external fertilisation (the
release of sperms and eggs into the water). In all cases the end result of sexual
reproduction is the development of small mobile planula larvae. These larvae are a
means of long distance dispersal. Additionally most coral species also engage in asexual
reproduction. Asexual reproduction takes in the form of budding. Daughter polyps may
arise from the dividing of an existing polyp (intratentacular budding) or from the side
of an existing polyp (extratentacular budding). It is in this way that coral colonies are
formed.
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Structure and Classification of Corals

The corallite

The skeletal parts secreted by an individual polyp is called the corallite. The polyp sits
in the cup like corallite. Within the corallite are series of vertical radiating septa, which
divide the corallite radially into 6 or more divisions. The skeleton between the corallites
are known as coenosteum. When the septa pass over the coenosteum they are referred
to as costae. In some cases the distinction between septa and costae is indistinct and
they are termed septo-costae. Vertical tooth-like structures known as paliform lobes
may be formed at the inner end of some septa. An axial structure known as columella is
usually developed at the centre of each corallite. This may be of different shapes. The
entire coral skeleton is known as the corallum. Specific arrangements and
characteristics of the septa, costae, columella, corallites and corallum are all important
features with regard to identification.

The method of budding used by the polyps is also often an important aid to
identification, with the skeletal arrangement reflecting the budding patterns of the
polyps. In intratentacular budding the corallite divides from the middle. In
extratentacular budding a new corallite appears from the outside of the parent corallite.

Coral Growth Forms

Corals that form colonies do so by asexual reproduction in the form of budding. If the
corallites of a colony have their own walls they are called plocoid or phaceloid and
depends on the length of the corallite. If the colonies share common walls they are
called cerioid or meandroid depending whether they form valleys or not.

The most common types of growth forms are massive (similar in all sides), columnar
(forming columns). encrusting (adhering to the substrate), branching (tree like or
finger like). foliaceous (leaf-like) and laminar (plate like).

Considerable growth form variation may occur within one species depending on where
it grows. These variations can be easily seen on a reef slope. Corals on the upper slope
exposed to pounding waves tend to be solid and robustly structured. Further down the
slope where the wave action is less coral colonies become large and delicate and the
structure may be reduced to thin plates. Such variation in growth form needs to be taken
into account when identifying coral species.

Classification
The appearance of living coral under water, its growth form, shape and colour of its
polyp are all important features in identification of corals. Corallum shapes and growth
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forms vary markedly. While the shape of the corallum may be determined by depth.
wave action and availability of light, the pattern of colony formation and the growth
form of the colonies are important in the taxonomic classification and the identification
corals. Identification of corals to generic level is relatively casy. They are grouped
according to general skeletal and tissue features. Generic groups are quite distinct.
However where there is doubt in identifying a genera coral specialists rely entirely on
the details of skeletal structure.
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Family Pocilloporidae

Members of the Family Pocilloporidae are colonial corals that can be submassive,
ramose or arborescent. There are five extant genera: Pocillopora, Seriatopora,
Stylopora, Palauastrea and Madracis.  Palauastrea and Madracis are not known to
occur in the Maldives, and are rare elsewhere in the world. The common species of this
family may be found in most reef environments. However they are more common on
exposed upper reef slopes and reef flats. Growth forms and morphology vary with
exposure to waves, current and light availability.

Unlike most corals, members of this group are known to brood their planula larvae
after internal fertilization of the gametes. Brooding occurs at particular times of the
year. Such display of parental care is rare among corals

Pocillopora Lamarck, 1816
There are around seven to ten species in this genus. Six are known to occur in the
Maldives and two species are illustrated here (Fig. 1a, b).

Characters

Members of this group are usually ramose or aborescent, but may be submassive or
encrusting. The branches are usually quite thick with rounded tips. They are easily
identified by the small rounded growths on the surface of the corallum called verrucae,
that only occur in Pocillopora. The corallites are small and crowded (less than 1
millimeter in diameter). The septa are not well developed. Columella may be present
as a low blunt spine. Polyps are usually extended at night. Colony colour varies through
shades of green, pink or yellow, but brown is probably the most common.

Remarks

Pocillopora is a common genus on most reefs in the Maldives, and occurs from
shallow reef habitats to exposed reef front. A large proportion of akiri or coral
aggregate 1s made up from these branching corals.
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Family Acroporidae

Members of the Family Acroporidae are colonial corals that are usually branched.
These branches may differ in shape and size considerably. There are four extant genera:
Montipora; Anacropora; Acropora and Astreopora. This book only illustrates members
of Montipora and Acropora.

Acroporids are important reef building corals. They can persist in all reef environments,
but tend to dominate in the shallow areas and the reef front. Species of this family are
amongst the most colourful on the reef and the most numerous in both species and
abundance.

Montipora Blainville, 1830 :
While there are around 200 nominal species in this genus, the numbers of true species

are unknown. Twelve species are known to occur in the Maldives and one is illustrated
here (Fig. 2).

Characters

Memters of this group may be submassive, foliaceous, ramose or encrusting. They
possess very small corallites (less than Imm in diameter) and may sometimes be
confused with the genus Porifes. Montipora appears to be lacking in any skeletal
structures within the corallites. Septa are usually short and project inwards making them
difficult to see with the naked eye. The skeleton joining the corallites together
(coenosteum) largely differs between species and is used in identification. Quite often
there are ornamentations and depending on their size they are referred to as papillae or
tuberculae (small or large respectively). There is a wide variation in colour. Living
colonies may be brown, yellow, green or purple. Polyps are small, with minute white
tentacles that may be extended during the day but usually at night.

Remarks
Montipora is a common genus occurring in most reef habitats, and appear to be
widespread throughout the Maldives. These corals are not exploited by coral miners,
probably due to their losely porous structure and growth forms.
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Acropora Oken, 1815

There are around 350 nominal species of Acropora, the number of true species being
approximately 150. This is the largest genus of all extant scleractinia. It is an important
group being the most abundant on most Maldivian reefs. Around 50 species are known
to occur in the Maldives, of which seven are illustrated here (Fig. 3a-g). Recognition of
the genus is easy. However identification of species is made difficult by the large
number of colonies, with huge array of shapes and colours that may be present on any
given reef. The common names for many of these species are ‘elkhorn’ or ‘staghorn’
corals due to the resemblance.

Characters

Acropora colonies display many growth forms, the main ones being: aborescent;
tabulate or plate-like; corymbose; digitate and caespitose. Coralites are of two types,
axial and radial. Almost all species of 4cropora possess axial corallites that are usually
at the tip of each branch or branchlet. Septa are poorly developed. There is no
columella. Coralite wall and the coenosteum are porous. Acropora are amongst the
most brightly coloured corals on the reef. They are often creamy, yellow, blue, green,
purple, red or brownish in colour with different coloured branch tips. Polyps are usually
extended only at night.

Remarks

Acropora are able to dominate in all reef habitats, and are particularly common on
upper reef slopes and reef flats. The light porous skeleton and the branched growth
allow them overgrow and overtake neighbouring colonies. These colonies tend to re-
establish themselves readily from damage. Arborescent and plate-like colonies tend to
flourish in sheltered areas, while digitate and corymbose colonies are able to persist in
more exposed environments.

Branching members of this genus are commonly exploited for making uva as their
porous skeletal structure turns to lime quickly. A large proportion of akiri is made up
from broken pieces of Acropora and other branching coral fragments and is collected as
coral aggregate for building and construction purposes.
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Family Poritidae

Members of the Family Poritidae are colonial corals that can be massive, laminar,
ramose or encrusting. There are four extant genera: Porites, Goniopora, Alveopora and
Stylaraea. Stylaraea has only one relatively rare species and it is not known to occur in
the Maldives. The three common genera are morphologically distinct. Porites usually
appears massive and has small corallites, Goniopora and Alveopora have large polyps
which are commonly extended during the day.

Porites Link, 1807

There are around 120 nominal species of Porites. Seven true species are known to occur
in the Maldives. Six are illustrated here (Fig. 4a-f). Members of this genus form some
of the largest of all coral colonies, some measuring 8 meters in diameter!

Characters

Colonies can be massive, branching, columnar or plate-like. Like Montipora the
corallites of Porites are very small, 1 - 2 mm in diameter. The surface of the coral is
smooth or granular. Porites have very specific septal arrangements which serve to
distinguish between species. Generally these are too small to be seen with the naked
eye, making in situ identification difficult. There are usually twelve septa with
prominent paliform lobes. Most colonies are brown in colour, but cream, green, blue or
pink colonies are not uncommon. Polyps are usually extended at night.

Remarks

The massive species of Porites (Hirigaa) are extensively mined in the Maldives for use
in the construction industry. The coral rock is broken into regular shaped bricks for use
in building. Tomb stone curvings are also made from large colonies of Porites. The
massive forms are common to reef flats, upper reef slopes, and may dominate in some
areas. Porites commonly form what are known as “micro-atolls’. Sediments deposition
and exposure, kills large area in the middle of the colony, leaving only the perimeter of
live coral. Large boulders provide refuge for fish and vantage points for growth of
invertebrate organisms (e.g. fanworms and clams).
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Goniopora Blainville, 1830
There are 39 nominal species, but the numbers of true species are unknown. Seven
species of this genus are known to occur in Maldives. Two are illustrated (Fig.5a, b).

Characters

Most Goniopora colonies are massive or columnar, but may also be encrusting. The
polyps of Goniopora are long, fleshy and are armed with 24 tentacles which are
generally extended during the day. The shapes and the colours of the polyps are used in
identification of the species underwater. Calices of these corals are much larger than
Porites ( 3 - Smm in diameter) and are rounded or hexagonal in shape. The colour of
the polyp and the corallum may be brown, gray, blue or green.

Remarks

Goniopora is a common genera 1n most reef habitats in the Maldives. It can be found
in shallow water areas along the reef front and reef slope. Goniopora and other massive
corals with similar skeletal characters are collectively termed as onuhiri in Maldives.
Goniopora 1s not commonly found amongst coral boulders that are mined for

construction purposes.
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Family Siderastreidae

Members of the Family Siderastreidae are colonial corals. Colonies may be columnar,
foliaceous or encrusting. There are six extant genera: Pseudosiderastrea, Siderastrea,
Anomastrea, Horastrea, Psammocora and Coscinarae. Only Psammocora and
("oscinarae are known to occur in the Maldives.

Psammocora Dana, 1846

There are approximately 27 nominal species of Psammocora. Six species are known to
occur in the Maldives. Three are illustrated here (Fig. 6a-c).

Characters ,

This genus shows a great variety of growth forms: branching, encrusting, foliaceous,
massive or columnar. The calices are tiny and closely packed, falling between the few
millimeters high collines. Coralite walls are indistinct. Septa are numerous and
converge toward the centre of the calice in a flower-type arrangement. Polyps may be
seen extended during the day. Colonies are usually brown or green in colour.

Remarks

Psammocora can be found in wide range of reef habitats and is especially common on
the reef flat and upper reef slope. Massive and encrusting growth forms of this genus
may be exploited by coral miners.
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Family Agariciidae

Members of the Family Agariciidae are colonial corals which can be massive, laminar or
foliaceous. Many species of this Family are known to occur in the Maldives but are
generally not common in any reef habitat. There are six extant genera: Pavona,
Leptoseris; Gardineroseris; Coeloseris; Pachyseris from Indo-Pacific region and
Agaracia from West-Indies. Four of these genera are illustrated here.

The members of this family are most abundant in reef areas protected from wave action,
currents and sunlight.

Pavona Lamarck, 1801

In the past, many species of Pavona have been described. However recent studies have
indicated that there are only 12 true species. Six of these are known to occur in the
Maldives and four are illustrated here (Fig. 7a-d).

Characters

Pavona can be divided into two main groups: the leafy and non-leafy forms. The latter
are usually massive or encrusting, while the former have variable shaped fronds and
bifacial plates. Corallites are round or polygonal in shape, slightly depressed with very
poorly defined walls. The septo-costae arrangement joining corallites creates a very
distinctive pattern. Septa are in cycles and only some reach columella. In some cases
columella is poorly developed and lies deep within the fossa. Colonies are mostly
brown in colour. Some shows shades of purple, green, or yellow. Tiny tentacles may be
extended during the day.

Remarks
Members of this genus are mostly found in shallow water habitats, such as lagoons, reef
flats and upper reef slopes. They may attain huge sizes rivaled only by Porites, and
serve as sheltered habitats for large reef fish.
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Leptoseris Milne-Edwards & Haime, 1849

There are 14 true species of this genus. Six are known to occur in the Maldives. Four
are illustrated here (Fig. 8a-d).

Characters

‘Lepto’ refers to slender while ‘seris’ means lettuce, indicating the leafy form of this
genus. Leptoseris may have an encrusting base, turning foliaceous, or may be entirely
encrusting. Colonies may be brown, green, red or gray. The outside margins of the
corallum may be paler in colour. Unlike its close relative, Pavona, foliaceous colonies
of Leptoseris are unifacial. Collines are common and enclose a central mouth, while
septo-costae are fine and tend to run from corallite to corallite. Corallites are usually 2
- Smm in diameter. Polyps may be extended during the day.

Remarks
Leptoseris tends to prefer areas of low light. Therefore these corals occurs in deeper

water on lower reef slopes, and also in overhangs and crevices. These are usually
uncommon and found only by scuba divers.
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Gardineroseris Scheer & Pillai, 1974

There is only one named species in this genus, G. planulata, which is relatively
common in the Maldives (Fig. 9).

Characters

Colonies are usually massive and columnar, but may be encrusting or foliaceous.
Corallites are rounded or polygonal in shape. Corallite walls are poorly defined but are
separated by acute ridges. Septa-costae are fine and even. Calices are in a neat rounded
cup on the corallum surface. Colonies are usually pale to dark brown, but may be
purplish. Polyps are rarely extended, and only at night

Remarks
G. planulata requires clear waters and can be found in most reef habitats, but it is not
particularly common or abundant.
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Pachyseris Milne-Edwards & Haime, 1849

"Pachy’ means thick, therefore the genus is described as ‘thick lettuce’. Twelve nominal
species have been described, however it is thought that there are only two true species.
Both are found in Maldives and are illustrated here (Fig. 10a, b).

Characters

Colonies are laminar and unifacial, to branching and bifacial. Branches are highly
twisted. Corallites are very small, indistinct and lie in valleys in-between steep-sided
ridges. Septa are very distinct, running at right angles to the ridges and right over the top
which continue to the next valley. These ridges are usually concentric and run parallel to

the edge of the colony. Colonies are usually brown or green in colour. Polyps are
' extended only at night.

Remarks

Pachyseris can occur in wide range of habitats, but prefers shallow sheltered waters.
Colonies can grow to a very large size.
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Family Fungiidae

Members of the Family Fungiidae may be free-living or attached, colonial or solitary.
There are eleven extant genera, with numerous sub-genera which makes the
classification and identification of this group complex.

The polyps of this group are among the largest of all known corals. The distinction
between ‘solitary’ and ‘colonial’ may be difficult with some corals. However it is
usually the number of mouths that is used as the guide rather than the number of polyps.
There is a long fossil history of the Fungiidae and it is thought that colonial species
probably evolved from solitary group. Members of this family have proved to be
mobile and able to extract themselves, from beneath the sand or rubble.

Fungia Lamarck, 1801

There are around 25 species in the Fungia group. Six species are known to occur in the
Maldives (Fig. 11a-f).

Characters

Members of this group are solitary corals which become unattached when juveniles,
maintaining a free-living status. They may be rounded or elongated, flat or dome-
shaped. The mouth is located in the centre of the corallum. Septa are numerous and
their edges are armed with teeth. Septa radiate outwards from the central mouth. Costae
have prominent spines on their margins. The coralite wall is perforated. Corallum is

usually brown in colour. Polyps are usually extended only at night and have short
widely spaced tentacles.

"~ Remarks

I Fungia are usually very common, and can persist in all reef habitats, including wave-

washed upper reef slopes, protected lagoons, lower reef slopes. These are common on
sandy reef flats.
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Herpolitha Eschscholtz, 1825

Only two true species are thought to occur in this genus. Both are known to occur in the
Maldives and are illustrated here (Fig. 12a, b).

Characters

Herpolitha is usually elongate, with an axial furrow that runs the length of the corallum.
This furrow may have several mouths, therefore members of this genus are described as
colonial corals. Septa can come in three lengths, primary septa radiating from the
groove to the edge of the corallum. Secondary centres sometimes develop and the

corallum may become Y, T or X shaped. Colonies are usually brown. Polyps are only
extended at night.

Remarks

This is a common genus, generally occurring in protected areas on reef slopes and in
lagoons.
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d, 1833

mar

yphyllia Quoy & Ga
There are three species in this genus, one of which is known to occur in the Maldives
and is illustrated here (Fig. 13).

Pol

Characters

Like Herpolitha, Polyphyllia is considered a colonial coral due to the presence of many

mouths on the upper surface of the corallum. Colonies are free living. The corallum is

elongate in shape, and may be flat, arched, or crescent shaped. The colony is covered
with long tentacles which are usually extended during the day making this genus very

easy to distinguish. Colonies are usually brown.

Found in a variety of reef habitats; sandy bottoms, upper reef slopes, reef flats and

Remarks
lagoons.
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Halomitra Dana, 1846

Although six species have been described it is thought that only one is a true species.
Halomitra pileus occurs in the Maldives and is illustrated here (Fig. 14).

Characters

Halomitra are free-living rounded colonies. They are usually dome or umbrella shaped
consisting of a thin skeleton. There may be a central coralite that is larger than the
secondary ones. The mouths are scattered widely over the upper surface of the
corallum. The septa are covered in spines making it rough to touch. The corallum is
brownish in colour. Polyps are extended only at night.

Remarks

Halomitra is uncommon and prefers protected lower areas of the reef slope or lagoons
with a sandy substrate.
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Family Oculinidae

Members of the Family Oculinidae are colonial corals which may be both hermatypic
and ahermatypic. The polyps of this group are very beautiful with two circles of
tentacles surrounding the mouth of translucent pastel colours. All genera except two are
ahermatypic: Galaxea and Archelia. However, only Galaxea occurs in the Indo-Pacific
region

Members of this family are found in a wide range of habitats both in shallow water
habitats and in deep areas. These corals are exclusively colonial and may form large
expanses of monospecific growth.

Galaxea Oken, 1815

There are thought to be five true species of Galaxea, three of which occurs in the
Maldives. One is illustrated here (Fig. 15).

Characters

Galaxea form relatively small colonies that may be massive, columnar or encrusting.
Corallites of this genus are very distinct. They rise from the corallum as separate
tubular cylinders. They may be uniform in width and length, with very exert septa most
of which reach the corallite centre. The overall colour is green or brownish. Polyps are
frequently extended during the day and tentacles often have conspicuous white tips.

Remarks
(ialaxea is a common coral that occurs from shallow inshore reef flats and reef slopes,
to deep lower reef slopes. Occasionally colonies may attain very large sizes. Large
colonies of Galaxea may be exploited by coral miners.
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Family Pectiniidae

Members of the Family Pectiniidae are colonial corals which possess large thick and
fleshy tentacles which may be a variety of colours. These polyps are only extended at
night. This group only consists of hermatypic corals which are generally laminar
consisting of thin plates, but may be encrusting or foliacous.

There are approximately 30 species in this family. There are five extant genera:
Physophyllia, Echinophyllia, Oxypora, Mycedium and Pectinia. Only the latter four are
known to occur in the Maldives (Fig. 16).

Oxypora Saville-Kent, 1871
There are two true species of Oxypora, one of which occurs in the Maldives and is
illustrated here. '

Characters

Oxypora forms encrusting, submassive or laminar colonies with foliaceous perimeters.
The skeletal plate may be thin, becoming thickened in some areas, especially in
submassive colonies. Most corallites are separate and distinct, but may be crowded on
the corallum in some areas. They are rounded in shape, and slightly raised. Septa are
few and columella are poorly developed. Colonies are usually brown in colour with
pink, grey or green centres. Polyps are extended only at night.

Remarks
May be common in shallow reef fronts and upper reef slopes, colonies reaching up to a
meter in diameter.
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a lot of growth variation. Corallites are usually separate but may crowd together in
places on the corallum. They are inclined at an angle to the corallum surface with the
calice opening facing towards the outside of the colony. Most colonies are brown, pink
or greenish often with brightly coloured red or green oral discs. Polyps are extended

only at night.
Common in a wide range of habitats, where the skeleton tending to become thinner and

Mycedium usually form flat or contorted foliaceous colonies, that are known to display
more delicate in deep, protected areas.

There are two true species of Mycedium. One is known to occur in the Maldives and is

Mycedium Oken, 1815
illustrated here (Fig. 17).

Characters
Remarks

-2
= -

exx - ov

s 0 02

AT P oI a2

€
-

€ 2 07

2 =
CPASPIP I FFPAPS 7

-

&z

o £ - L
S A2 4

-

=
vy



There are five nominal species and four true species. Three species have been recorded
lagoons. Colonies may reach a meter or two in diameter.

from Maldives and only one species is illustrated here (Fig. 18).
Colonies are encrusting, laminar or foliaceous. Often the central part of the corallum is

attached and solid, the margin free and thinner. Calices are round and oval in shape, not
This genus is common in wide range of habitats, especially lower reef slopes and

well developed. Septal margin is unevenly serrated. The overall colour of the colonies

strongly inclined to the corallum surface. There are numerous septa and columella are
are brown with green or pink oral discs. Polyps are extended only at night.

Echinophyllia Kulunzinger, 1879

Characters
Remarks
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Pectinia Oken, 1815

There 14 nominal species, but only seven true species. Three species have been
recorded from the Maldives. Only one species is illustrated here (Fig. 19).

Characters

Colonies are laminar and branching with thin irregular walls arranged as short valleys.
The walls may form tall spires, becoming sub-arborescent. A large coralite centre may
be in any position in the corallum. The walls commonly have smaller secondary centres
half way up the coral. Septo-costae are often spiny. The living coral is often brown or
greyish in colour. Polyps are extended only at night.

Remarks

Occurs in most reef habitats, both in shallow and deep areas. Common in lower reef
slopes and in turbid waters. These corals may have been exploited for making lime
which have been used as a substitute for cement for construction purposes.
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Family Mussidae

Members of the Family Mussidae are hermatypic and may be colonial or solitary corals.
The skeletons of this group are heavy and have large sharp spines on the septa. The
polyps are thick and fleshy and may have a range of colours.

Mussidae has twelve genera of which seven are known to occur in the Indo-Pacific
region. Only five of these genera are known to occur in the Maldives: Scolymia;
Cynarina; Acanthastrea, Lobophyllia and Symphyllia. However two genera are
described here.

Lobophyllia Blainville, 1830

There are five true species of Lobophyllia. Three have been recorded from the
Maldives. Two are illustrated here (Fig. 20a, b). :

Characters

Lobophyllia forms massive, convex or rounded colonies. Colonies are phaceloid to
meanderoid. Coralites and valleys are large. Septa are large with very long teeth.
Columella are compact. A fleshy mantle is often present on the surface of the coral,
hiding much of the detail of the corallum. The living tissue of the corallum is usually
green or brown, sometimes red or pinkish with different coloured mouth. Polyps are
only extended at night. Tentacles usually have white tips.

Remarks

Lobophyllia colonies are common along the reef flats and upper reef slopes. Colonies.
may reach two meters in diameter. These coral are not exploited by coral miners.
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Symphyllia Edwards & Haime, 1848

Three of the five, true species of Symphyllia are known to occur in the Maldives. Two
species are illustrated here (Fig. 21a, b).

Characters

Symphyllia colonies are usually massive, with a rounded or flattened top surface.
Colonies are meandroid. Like Lobophyllia the surface of Symphyllia colonies are
covered by a coloured fleshy mantle, hiding the skeleton details. Lobophyllia has
coarser skeletal structure compared to Symphyllia. Septa are large with very long teeth.
Colonies are usually brown, green or white. The valleys and the walls usually have
contrasting colours. Polyps are extended only at night.

Remarks
This 1s a common coral, occurring in all reef habitats, especially on the, reef flats and
upper reef slopes.
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Family Merulinidae

All members of this family are hermatypic and colonial corals. There are five genera,
two of which are known to occur in the Maldives and are illustrated here.

Hydnophora Fischer de Waldheim, 1807

There are thought to be five true species in this genus, two are known to occur in the
Maldives. Two are illustrated here (Fig. 22a, b).

Characters

Hydnophora is easily recognised by the presence of hydnophores covering the corallum
surface. These small conical mounds protrude from shared corallite walls, and may
come in a variety of shapes, which can serve to identify species. Hydnophora may be
branched massive or encrusting, or combinations of these growth forms. The corallites
are joined in series, and ridges are not prominent. Colonies are usually brown or cream
in colour. Polyps may be extended during the day.

Remarks
Members of this group are fairly common corals occurring in most reef habitats. Tend
to prefer calm lagoons and sheltered reef slopes. Massive forms may be exploited by
coral miners.
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Merulina Ehrenberg, 1834

There are two true species of Merulina, one of which is known to occur in the
Maldives and is illustrated here (Fig. 23).

Characters

Merulina is usually foliaceous, laminar or sub-arborescent with partly encrusting base.
A colony may display a combination of the above growth forms. Merulina is a
meandroid coral with small calices arranged in rows which are separated by collines or
hills. The valleys and rows of calices usually radiate from the colony centre. Flat
surfaces have concentric growth lines. Colonies may have variety of pale colours,
usually pink or brown. Polyps are usually extended only at night.

Remarks
Merulina is not common in the Maldives, but may occur in protected lagoons and reef
slopes.
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Family Faviidae

Members of the Family Faviidae, are among the most important groups of colonial
corals. This group displays the largest number of genera in scleractinian corals.

Morphology within this group is variable. Faviidae diplays a great array of colony
structural variations. The more common corallite structures are: phaceloid, plocoid,
cerioid, and meandroid. Two types of asexual reproduction; intra-tentaculur or extra-
tentacular budding can be important in identification. There are over 200 species in the
family which are divided into 27 extant genera. Thirteen genera will be described here.

Favia Oken, 1815

Eleven true species are known to occurs in the Indo-Pacific region. Six species are
known to occur in the Maldives. Four are illustrated here (Fig. 24a-d).

Characters

Favia usually form massive rounded or dome shaped colonies, with some encrusting
forms. Corallites are monocentric and plocoid. Corallites are roughly the same size
and shape, and are slightly projected above the corallum surface. The numerous septa
are clearly visible and together with the adjoining costae are rough to touch. This genus
is very similar to Monastrea and one way to separate them is by looking at the mode of
asexual reproduction. Favia uses intra-tentacular budding to form daughter corallites
whereas in Montastrea new coralites are formed by extra-tentacular budding. Colonies
are usually brown, green or yellow with contrasting coloured corallite mouths. Polyps
are extended only at night.

Remarks
This is often a difficult genus to distinguish as many of the characteristics are variable
with depth, light, and reef habitat. The distinction between Favia and Favites is not
very contrasting. Favia are common on shallow reef flats and reef fronts, and may
dominate one area. Favia is heavily exploited by coral miners, often collected from reef
flats and slopes.
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All of the seven true species of this genus are known to occur in the Maldives. Only
three are illustrated here (Fig. 25a-c).

Favites forms massive rounded colonies. They may be submassive or occasionally
encrusting. Like Favia corallites are monocentric. However Favites possesses cerioid
corallites with shared walls which is raised above the surface of the corallum.

Corallites may be rounded, oval or polygonal in shape and are often highly variable
even within the one colony. Septa are prominent and finely serrated. Underwater, these

Favites Link, 1807

Characters
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Goniastrea Edwards & Haime, 1848

There are seven true species of Goniastrea. Two species are known to occur in the
Maldives, and both are illustrated here (Fig. 26a, b).

Characters

Goniastrea forms massive rounded, convex or lobed colonies that may be occasionally
encrusting. Corallites may be rounded or polygonal and tend to be crowded. Corallites
are cerioid, and may form short meanders on the corallum surface. Septa are visible
and smooth to touch. Budding is intra-tentacular. There is a well formed paliform lobe
at the inner margin of the septa. Columella is well defined. Colonies are brown, green
or greyish. Polyps are extended only at night.

Remarks

This is a common genus, that prefers shallow waters, and can persist even when
exposed at low tide. Some species may dominate in reef fronts and reef flats, where
they are mined for use in the construction industry.
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Platygyra Ehrenberg, 1834

There are thought to be around eight species of Platygyra. Three species are known to
occur in the Maldives, and one is illustrated here (Fig. 27).

Characters

Platygyra forms massive, flat or dome shaped colonies. Corallites are joined in series to
form long meanders with mouths arranged in rows in the centre of the valleys. Septa
are armed with teeth and run freely over the ridge and into calices. Colonies may be

green, brown or white or a combination of these colours. Polyps are extended only at
night.

Remarks

Platygyra are commonly called ‘brain corals’ due to the meanders on the corallum
surface. Platygyra is a common genus and can occupy a great number of reef habitats.
Large boulders are exploited by coral miners.
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Leptoria Edwards & Haime, 1848

There is thought to be only one true species in this genus that also occurs in the
Maldives, and is illustrated here (Fig. 28).

Characters

Colonies are massive, but hillocky rather than rounded. Calices are joined in series to
form long meanders over the corallum surface. The valleys are of uniform width and
depth, making Lepforia quite a ‘neat’ species. Septa are distinct and run parallel to
each other, not quite meeting in the centre of the corallite. Leptoria is often confused
with Platygyra, but can be distinguished by the plate-like columella, which appears

spongy in Platygyra. Colonies are brown or creamy in colour. Polyps are usually
extended at night.

Remarks

Leptoria occurs in most reef habitats. It tends to prefer shallow waters dominating areas

along the reef front and upper reef slope. These corals are also exploited by coral
miners.
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Oulophyllia Edwards & Haime, 1848

There are three true species of Qulophyllia, one of which occurs in the Maldives and is
illustrated here (Fig 29).

Characters

Oulophyllia forms massive colonies that may be round or convex in shape. Calices are
joined in series to form relatively short discontinuous valleys. Valleys are usually
broad (up to 20mm) and the septa appear irregular. Septa are not evenly spaced as in
Leptoria. Paliform lobes are usually present. Colonies may have brown or green walls
with pink or creamy valleys. Polyps are usually extended at night.

Remarks
Although known to occur in most reef habitats, Oulophyllia is a relatively uncommon
species. It may be found in shallow protected environments such as lagoons.
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Montastrea de Blainville, 1830
There are around five or six species from the Indo-Pacific area, three of which are
known to occur in the Maldives. Two of these are illustrated here (Fig. 30a,b).

Characters

Monastrea form rounded, flattened or massive colonies. Some colonies may be
encrusting. The monocentric, plocoid corallites are generally rounded and are slightly
elevated from the corallum surface. Members of this genus are often confused with
Favia due to the similar growth form and corallite arrangement. Favia reproduces by
intra-tentacular budding, while Monastrea reproduces by extra-tentacular budding.
Septa are finely toothed bearing a paliform lobe. The smaller daughter corallites of
Montastrea can often be seen between the larger mature ones on the colony surface.
Colonies are often brown, yellow or greenish in colour. Polyps are extended only at
night.

Remarks

While Monastrea may occur in a wide variety of reef habitats. However it is not
common on Maldivian reefs. Large colonies may be mined, if they are found on reef
flats.

(30a,b 25) ~ 2% 325




Plesiastrea Edwards & Haime, 1848

There are two true species described for this genus. One is known to occur in the
Maldives and is illustrated here (Fig. 31).

Characters

Plesiastrea forms massive colonies which may be rounded or flattened. Corallites are
monocentric and plocoid, that may be crowded and slightly raised. Daughter corallites
are produced by extra-tentacular budding. Paliform lobes are distinct and form a circle
around the columella. Colonies may be pale green or brown. Polyps are commonly
extended only at night.

Remarks

Although it is known to occur in a wide variety of reef habitats, Plesiastrea is not a
common coral. It tends to prefer sheltered areas away from wave-action, such as deeper
waters and overhangs in the reef.
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Diploastrea Matthai, 1914
There is only one member of this genus: Diploastrea heliopora, and it is one of the
most easily recognised corals. This species is known from the Maldives and is

illustrated here (Fig. 32).

Characters

Diploastrea forms massive colonies that may be rounded or slightly flattened. The
corallites are plocoid and regular in appearance (cone shape), 2 - 3mm raised above
the corallum surface. Budding is extra-tentacular and daughter corallites can often be
seen between the larger mature ones. Septal arrangement is distinct with a thicker
outside edge that becomes thinner as it reaches the centre of the corallite. Colonies are
pale brown or green in colour. Polyps are extended only at night.

Remarks :

While D. heliopora is known from most reef environments, it is not a common coral. It
seems to prefer areas of strong current movement such as reef fronts, flats and upper
reef slopes. Colonies in these areas can attain large sizes. Larger colonies may be mined
if found in shallow reef flats.

> 4
(223) 25 504
-

bn

Ao

tn

L1

Yo

Y
o

L
Yy
Wi
LTy
1YY
ATy
L $Y
\\’u \
\
Av

Y W Yo \u

s 0% €€ £ s T 2, 2e% 2 & F e P ¢ ocr - _o% . < L
LW AP =N v P v SIS
- - -

—ar PV S ) ATIFT AR P AP
-

v

22 X e£2 - < o ors s’
’J‘/J"J S e i B ol et ,”-fj':‘
- - -

L







-
&
P
Z
- ’

2

A

=
£E &7 £2

-
P-4 3
CPAS S
-

ox 2 0%
S IAN VAPV

7 ot
-
o, -
£ - -

sz

£cc o =

@ >
e
&
o
_.’- ;31)}/} TEAS A

2

(33
cc -
PN TS
s 02
=
o<
Patd
22

¢
-

2% -
L2

AL
oo s APy T PIITA

2o
L

”

irregular in shape and size in a single corallum. Colony colour is usually brown but may
be purple. Often the oral disc and the coral wall are of different shades of colour.

Polyps may be partially extended during the day.
However some species however to tend to prefer shallower waters. Larger colonies may

There are around sevn true species of Leptastrea, three of which are known from the
Leptastrea forms massive and encrusting colonies. The corallite walls are fused at the
base however just below the living coral there is a fine wall which is visible to the
naked eye. Corallites are therefore described as subceriod to plocoid. The corallites are
closely packed, and may be oval, rounded or polygonal in shape. Calices tend to be
Leptastrea is a relatively common coral that may be found in a wide variety of habitats.
be exploited by coral miners.

Leptastrea Edwards & Haime, 1848
Maldives. One is illustrated here (Fig. 33).

Characters
Remarks
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Cyphastrea Edwards & Haime, 1848
There are around seven true species in the genera Cyphastrea. Three are known to occur
in the Maldives and are illustrated here (Fig. 34a-c).

Characters

Cyphastrea form rounded massive, or encrusting colonies. The separate plocoid
corallites are round and small, with calices only Imm in diameter. Corallites are slightly
raised from the coenosteum. Corallites may be widely spaced or crowded in areas on
the corallum. Costae do not travel beyond the corallite wall and the coensteum in
between corallites is coarsely granulated. Colonies are usually brown, green, yellow or
creamy in colour. Polyps are only extended at night.

Remarks

Encrusting colonies are more likely to be found in deeper, sheltered reef slopes. The
three species known from the Maldives are common to most reef habitats. If found in
shallow reef flat areas, these corals may be mined.
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encrusting and arborescent colonies are not uncommon. Encrusting forms tend to have
free foliaceous perimeters of new growth. Corallites are plocoid. Septa protrude from
the corallum surface and costae are confined to the corallite wall. Colony colour is
Foliaceous forms of FEchinopora are common on Maldivian reefs, and occurs in

usually brown or green with yellow or pinkish tinges. Polyps are extended only at night.
shallower areas on reef flats.

Echinopora Lamarck, 1816

There are approximately six species of Echinopora. Three are known to occur in the
Maldives, and are illustrated here (Fig. 35a-c).

Lchinopora frequently forms a variety of foliaceous colonies. However, massive,

Characters
Remarks
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Family Caryophylliidae

Family Caryophylliidae is a large family that has been divided into six subfamilies.
Only one of these is hermatypic. Members from the hermatypic group have phaceloid
or meandroid colonies, while the ahermatypic members of the group may be solitary
with one large polyp and a single mouth. There are eight extant genera within the
hermatypic subfamily, five of which are known from the Maldives. Only one genus is
illustrated here.

Physogyra Quelch, 1884

There are three true species of Physogyra. Only one is known to occur in the Maldives
and is illustrated here (Fig. 36).

Characters

Colonies are usually rounded and massive. Calices are joined in series, to form
meanders over the corallum surface. During the day there are small air-bubble type
vesicles that are extended and retract when disturbed. The skeleton of Physogyra
consists of many thin plates making the skeleton very light. Septa and costae are broad
and leafy, protruding from the corallites as they pass over the corallite walls. Colonies
are pale grey and sometimes dull green. Polyps are only extended at night.

Remarks

Physogyra is common only in protected habitats on the reef. It may be found under
overhangs and in underwater caves.
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Appendix 1. A Checklist of Hermatypic coral species known to occur in the Maldives.
Prepared for the Marine Research Section by Dr. Susan Clark (1995)
in Recommendations for Establishing a Coral Collection within the
Marine Research Section.

Family Genera Species

Astrocoeniidae Stylocoeniella armata
gueutheri
Pocilloporidae Stylophora mordax
pistillata
subseriata
Pocilloporidae Seriatopora caliendrum
hystrix
Pocilloporidae Pocillopora acuta
damicornis
eyedouxi
meandrina
molokensis
verrucosa
Acropora abrotanoides
aspera
austera

Acroporidae

cerealis
clathrata
concinna
corymbosa
cytherea
danae
digitifera
divaricata
echinata
eibli n.sp
elseyi
eurystoma
florida
forskali
formosa
gemmifera
granulosa
haimei
hemprichi
horrida
humilis
hyacinthus
latistella
loripes
microphthalma
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Acroporidae

Acroporidae

Acroporidae

Poritidae

Poritidae

Poritidae

Acropora

Montipora

Astreopora

Porites

Synaraea

Goniopora

millepora
monticulosa
nasuta
nobilis
palifera
pharaonis
quelchi
pulchra

robusta
rotumana

selago
surculosa
squarrosa
stoddarti n.sp
tenuis
valenciennesi
valida
variabilis
vaughani
floweri
foliosa
hispida
informis
maldivensis n.sp
monasteriata
prolifera
sinensis
sinuosa n.sp
suvadivae n.sp
Verrucosa
venosa
gracilis

listeri
myriophthalma
ocellata
andrewsi
convexa
cylindrica
lichen

lobata

lutea

mayeri
murrayensis
vaughani
nigrescens
rus

solida
columna
djiboutiensis




Poritidae

Siderastreidae

Siderastreidae
Agariciidae

Agariciidae
Agariciidae
Agariciidae

Agariciidae

Fungiidae

Fungiidae

Fungiidae

Fungiidae
Fungiidae
Fungiidae
Fungiidae
Fungiidae
Oculinidae

Alveopora

Psammocora

Coscinaraea
Pavona

Pavona

Gardineroseris
Pachyseris

Leptoseris

Ctenactis

Danafungia

Fungia

Verrillofungia
Pleuractis

Herpolitha

Halomitra
Polyphyllia
Podabacia
Sandalolitha
Zoopilus
Galaxea

granulosa n.sp
minor
stokesi
tenella
tenuidens
allingi
superficialis n.sp
verrilliana
viridis
haimeana
contigua
digitata
explanulata
nierstazi
profundacella
monile
cactus
clavus
explanulata
maldivensis
minuta
varians
venosa
planulata
rugosa
speciosa
explanata
fragilis
gardineri
hawaiiensis
mycetoseroides
scabra
solida

yabei
echinata
simplex
danai
fungites
paumotensis
repanda
scutaria
limax
weberi
pileus
talpina

crustacea
dentata
echinatus
astreata
fasicularis



lamareki
Pectiniidae Echinophyllia aspera
Pectiniidae Oxypora lacera
Pectiniidae Mycedium elephantotus
Pectiniidae Pectinia alcicornis
lactuca
paconia
Pectiniidae Physophyllia ayleni
Mussidae Acanthastrea echinata
Mussidae Symphyllia radians
recta
valenciennesi
Mussidae Lobophyllia corymbosa
costata
hemprichii
Mussidae Cynarina lacrymalis _
Mussidae Scolymia vitiensis #
Merulinidae Merulina ampliata
Merulinidae Hydnophora exesa
microconos
Faviidae Caulastrea furcata
tumida
Faviidae Favia favus
mattahai
pallida
rotumana
speciosa
Faviidae Favia stelligera
Faviidae Favites abdita
amicorum
bennettae
chinensis
complanata
flexuosa
halicora
melicerum
pentagona
Faviidae Goniastrea pectinata
retiformis
Faviidae Platygyra daedalea
lamellina
sinensis
Faviidae Leptoria phrygia
Faviidae Oulophyllia crispa
Faviidae Montastrea annuligera
curta
valenciennesi
Faviidae Plesiastrea versipora
Faviidae Diploastrea heliopora
Faviidae Leptastrea bottae
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Faviidae

Faviidae

Trachyphylliidae
Caryophylliidae

Caryophylliidae
Caryophylliidae
Caryophylliidae
Caryophylliidae
Dendrophylliidae

Dendrophylliidae

n=15

s

Cyphastrea

Echinopora

Trachyphyllia
Euphyllia

Fimbriaphyllia
Plerogyra
Physogyra
Catalaphyllia
Turbinaria

Heteropsammia

n=62

purpurea
transversa
chalcidium
microphthalma
serailia
hirsutissima
horrida
gemmacea
lamellosa
geoffroyi
cristata
glabrescens
fimbriata
sinuosa
lichtensteini
jardinei
mesenterina
stellulata
michelini

n=209
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Glossary

Ahermatypic: corals without zooxanthellae

Arborescent: branching colony where branches are longer and ‘tree-like’.

Attached: coral is attached to the substrate.

Axial corallites: corallites which have a special function of budding (eg. Acropora).

Axial furrow: the groove occuring in Fungidae corals, running the length of the
corallum.

Bifacial: colony that has two vertical sides (such as foliaceous colonies) possessing
corallites.

Budding: asexual reproduction where daughter corallites arise from already mature
corallites.

Caespitose: colonies are small and bushy with branches that refuse (eg. Acropora).

Calyx (calices): the openings on the surface of the corallum, the openings of the
corallites, the polyp cup.

Cerioid: adjacent corallites share walls.

Coenosteum: skeletal structure in-between corallites on the corallum.

Collines: small protrusions (hillocks) on the corallum surface (eg. Psammocora).

Colony: a group of polyps forming an individual coral specimen, ie. colonial corals.

Columella: skeletal structure at the centre of the corallite.

Columnar: colony shape where corallum divides into columns that rise vertically from
substrate.

Corallites: individual skeletal parts secreted by a single polyp.

Corallum: entire skeleton of a colony

Corymbose: plate-like colony where horizontal branches fuse, and there are small
vertical branches (eg. Acropora).

Costae: an extension of the septa radiating from the outside of the corallite.

Daughter corallites: corallites that have budded off from an existing mature corallite.

Digitate: colony branches are small, vertical and consist of finger-like projections.

Encrusting: coral colony where the coral grows in a thin layer. over the surface of the
subtrate.

Extratentacular budding: form of asexual reproduction where daughter polyps form
on the edge of an existing colony.

Foliaceous: coral colonies are composed of thin leaf-like sheets.

Free-living: unattached, mobile coral.

Gametes: male sperm and female ova.

Hermatypic: Corals that have zooxanthellae in their tissue.

Intratentacular budding: form of asexual reproduction where the parent polyp divides
into two or more polyps.

Laminar (plate-like): colonies form flattened horizontal plates.

Mantle: living flesh of coral that sometimes covers the corallum.
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Massive: colonies are the same size in all dimensions (eg. spherical).

Meandroid: calices are joined in series so corallites are separated by valleys rather than
walls.

Monospecific: ‘one type’, monospecific growth in large areas of one species of coral.

Nominal: different species by name. In the past the same species has been described
with a different name, making it a nominal species.

Paliform lobes: large teeth-like structures occuring on the inner surface of the septa,
within the corallite.

Papillae: small ornamentations on the corallum (e.g. Montipora colonies).

Phaceloid: individual corallites are projected from the corallum, distinctly separated.

Plocoid: corallites are conical in shape, possess individual walls and protrude from the
corallum.

Radial corallites: corallites at the sides of branches, which are commonly derived from
the axial corallite (eg. Acropora).

Ramose: branching colonies.

Septa: vertical plate like skeletal structures that occur within the corallite and radiate
inwards.

Solitary: description used for corals possessing only one mouth.

Septo-costae: septa united with costae from one corallite to other corallite (eg.
Oxypora).

Submassive: coral shape is approximately spherical with a flat base.

True species: true separated species cf. nominal species.

Tuberculae: large ornamentations on the coenosteum of Montipora colonies.

Turbid: water that has suspended materials in it making it unclear and less light passes
through it.

Unifacial: corallites only occur on one side of vertical foliaceous colonies (eg.
Leptoseris)

Verrucae: small rounded growths on the corallum of Pocillopora.

Zooxanthellae: symbiotic algae that lives in the tissues of coral.
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