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GENEl L INRODUCTION

Coral communities, as an important part of one of the world's most
diverse ecosystems, provide an ideal opportunity to learn about
the functioning of complex biological systems. While tropical
coral reefs are well studied, much fewer studies exist on
subtropical coral reefs or coral communities (Crossland, 1988).
Also, coral studies of any type on the African continent, and
et :cially studies on reef-corals, are few and far between
(Wijsman-Best et al., 1980; Boshoff, 1981; Hamilton & Brakel,
1984; van Ofwegen & Benayahu, 1992).

Reef-corals are not only key organisms for ecosystem diversity in
the tropics due to their reef-building and thus habitat creating
activity, a fact which merits attention in its own right, but
coral ecosystems also attract large numbers of tourists and have
thus become important economic factors.

On the African continent, coral reefs are only found on the East
Coast. On the West Coast they are missing due to cold water
upwelling off South-West and West Africa, and the influence of the
] ( l African rivers (Schuhmacher, 1991). The southernmost
reef-coral communities in Africa are found on the Maputaland coast
in northern Natal at 27°50' South. This puts them at the South
Western extremity of the Inc -Pacific reef-coral fauna and also
makes them one of the southernmost reef-coral communities in the
world.

The Maputaland coral reefs are situated within two Marine
Reserves, the St. Lucia and Maputaland Marine Reserves. They are

one of South Africa's major 1 urist attractions and have over the






Part IV will use all the information obtained in the previous
parts to assess the status of the Soﬁth African coral communities,
to i¢ tify areas susceptible to damage and also to identify which
forms of use are most 1likely to damage the coral communities.

Management options based on these findings will be provided.



PART 1

The fauna: taxonomy

In this first part of the thesis I will
give an overview over the sofar almost
unknown hard cor: fauna of South Africa
and southern Mozambique. Previous records
are very unreliabl due to inaccuracies and
numerous taxonomic errors. This made a

complete revision of the fauna neccessary.



T.... HERMATYPIC CORAL FAUNA OF SOUTHERN AFRICA. A REVISION WITH

IDENT.  CATION KEYS

Abstract

This chapter gives an overv: v over the hermatypic scleractinian
coral fauna known to occur in South Africa. Exept the genus
Acropora and the families Faviidae and Poritidae, which are
treated in seperate chapters, all other species are treated in
detail. Short notes are added on species occurring in Mozambique
but not in South Africa. Add tionally, an overall identification
key, leading to genera is provided. Where neccessary, further keys
to the species are added. The paper is based primarily on
extensive collections of corals from the reef system in Maputaland
and the Natal coast. Material from Inhaca Island and the
Mozambique coast was also ta 2n into account. The South African
hermatypic coral fauna comprises 90 species, most of which are
recorded here for the first time. The South African coral fauna
was poorer than the Mozambiquan. The fauna becomes increasingly
poorer as one moves south down the East Coast of Southern Africa,
reflecting the fact, that t 2 reef systems are at the south-

westerly extremity of the Indo-Pacific fauna.



Introduction

The eastern shores of Africa represent the western boundary of the
world's largest biogeographical province, the Indo-Pacific. 1In
recent years much effort has been put into detecting patterns in
the distribution of coral diversity and species richness across
this area (Sheppard, 1987; Sheppard & Sheppard, 1991). The general
picture is, that the higl ;;t diversity exists in the centre of the
province, in South-East Asia, and decreases towards the edges.
Irregularities have been detected in the North-East African and
Arabian region. There, a distinct and very diverse sub-region has
been detected (Sheppard, 1987; Sheppard & Sheppard, 1991; Jokiel &
Martinelli, 1992). Three ot 2r subregions were described by
Sheppard & Sheppard (1991), one in the South-West Indian Ocean,
including the South East African coast. While the Red Sea and
Western Australia have received considerable attention in terms of
coral systematics (Sheer & Pillai, 1983; Head, 1984; Veron &
Marsh, 1988; Sheppard & Sheppard, 1991) the same, however, does
not apply to the +tropical and subtropical East African coast
(Wi jsman-Best et.al. 1980; Boshoff, 1981), with the southernmost
corner, South Africa, having been almost completely ignored.
Records that do exist, are unreliable and 1largely based on
misidentifications (Boshoff, 1 31; Ramsey & Mason, 1990) and a big
piece in the puzzle of biogeographic regions 1is thus still
missing. As long as this has not been filled in, big gaps remain
in our understanding of coral distribution and we cannot
appreciate whether South East Africa is really exceptionally rich

in coral species, as could be postulated according to recent bio-
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Figure 2, Part 1

calyx

\ fossa

septocosta

theca septum coenosteum

(dentate) septum

(smooth)

columella

paliform 1lc

corallum

immersed exsert \]/

unifacial

10






KEY ONE

1
1%

2(1)

3(1)

3%

4(3)

5(4%*)

5%

6(5)

6%

7(5%)

7%

8(3)

8*

Corallum attached......... .o iiiinrennnn 2
Corallum unattached.......... ... Fungiidae (p.44)
Corallum colonia@l........ciiiiiitenienennonnns 3
Corallum solitary.....cvoeiiiiieneeeeneeennn Scolvmia (p.63)
Corallum branching. ......c..oce et eeneeeeeenees 4

Corallum not branching,

but may be massive, en-

crusting or platelike....... ..ttt i iennnenn 8

Branches ending always in a single apical cor-

allite.................

Branches never ending :

most species of Acropora (p.29)

a single apical cor-

Allite....iit ittt ittt iie et e 5

Branches mostly laterally compressed, thick

and blunt, often wedge-shaped................. 6
Branches mostly round ¢ almost round, tip
rounded to pointed..... ...ttt annocna 7

Coenosteum covered with wart-like protrusions,

corallites without sept

Coenosteum not covered with warty protrusions,

corallites well exsert,

with

Corallites hooded, branches blunt.........

Corallites hooded or st rounded by a ring,

thin and pointed......... . eenn.
Corallum submassive to massive;

cushionlike hemispherical to spherical

branches

colonies flat,

Corallum different, ust 1lly encrusting or plate-
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17(15%) Funnel-shaped, small (around 30cm diameter),

corallites immersed, ¢ bdut 10mm diameter, costae

continuous between co1 llites.............. Podabacia (p.53)
18(14*) Corallum thin, unifac al, contorted, large,

corallites well exsert and spiky, dentations

large and simple, neve forming branches or

ShOTrt COlUMNS. . .. ittt ittt eeeconenonnnes Echinophvllia (p.55)
18x% Corallum similar, also with spiky corallites, but

sometimes forming short branches or columns....

19(10) Corallum encrusting and thin, edges may be plate-
like, then bifacial, corallites tiny (-2mm), always

immersed, coenosteum often decorated with small

19% Corallum encrusting and thick or with branches....20
20(19%) encrusting to submassive with protruding short
branches or very irregular tubular corallites with
short corallites groupe around them in form of a
rosette. . ... ittt ittt some species of Acropora
20% Encrusting without exsert corallites.............. 21
21(20%*) Encrusting with shallow corallites with conti-
NUOUS COStAC. .ttt tvetioeenneeeessnecocosscanonson 23
21% Encrusting with distinct, deep corallites, costae
not continuous. ... .. ..ttt ittt etenenceanenennas 22
22(21%) Small to medium sized (2-5mm diameter) round
corallites with typical poritid pattern of septal

fusion (see Fig. 2) ...ttt iineiennnnn Poritidae (p.30)
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29(22%, 27) Corallites plocoid.......cui i eneeennenn 30
29% Corallites other than plocoid............c..c... 40
30(29%) Corallites fully fused with compact and con-
tinuous coenosteum. . .... ...ttt ittt 32
30% Corallites only partly used, coenosteum with
clearly visible gaps. Corallites very uniform in
size, round, regular septation, fused in a bead-like

manner forming rows, le ving large pores, septa

smooth and regular (Ple 2 2la)............ Blastomussa (p.57)

31(30) Fossa deeper than surrounding coenosteum

(i.e. immersed, or exse C, but partly immer-

31=% Fossa does not reach level of surrounding coen-
osteum (i.e. corallite s not immersed at all) but
exsert by more than 1 corallite diameter, 12 septa,

long, vertical spines on septa, spiky appearance

32(31) Small, plocoid corallites, wall never well
developed, fully immersed or hardly exsert with

clear cc¢ :ae thazt are continuous, r sive to sub-

massive, also encrusting...........cii it icenns 23
32% Plocoid corallites, wall well developed......... 33
33(32%*) Small corallites, nev r wider than Smm........ 34
33x% Large corallites, alway wider than 5Smm......... 37

34(33) Always 24 Septa in two clearly distinguished size

ClaSSeS. ...t reeeeeeeeeeesoannaocosoncnas Cyphastrea (p.65)

34x% Different number of septa, differentiated into less

16






stout columella....... ...t eneenenns Gardineroseris (p.40)
41%* About 30 septa, margins with small dentate spines,

elongate columella. .. ... .. ..ot eeeeennenns Anomastrea (p.33)
42(39*%) Corallites very reqular in size and shape (usually

<7mm), rounded, true pali always developed. .Goniastrea (p.65)
42 % Corallites often very irregular in size (7-30mm)
and outline, paliform lol 5 not always present..Favites (p.65)

43(38) Corallites hydnophoroi .(Fig. 2).......... Hvdnophora (p.63)
43% Cdrallites else than hydnophoroid............... 44
44(43x) Corallum meandroid, or tending towards a

meandroid condition, corallites <25mm wide....... 45
44 Corallum different, not meandroid, corallites very

large (>30mm) and with spiky septa............... 49
45(44) Corallum entirely meandroid.........uoeeveeeenenee. 47
45% Corallum sub-meandroid or plocoid with indi-

vidual corallites forming short series........... 46
46 (45%) Walls well defined, small to medium sized

corallites, true palis present............. Goniastrea (p.65)
46* Walls wide but low, fossae of varying depth,

cc 2 continuous 1 :we 1 co1 llites...... 4 33)
47(45) Meander width around 51 I...... 0.ttt iennnnnn 48
47 % Meander width much great r than 5Smm (around

15-20mm), walls acute ar . perforate, septo-

costae well exsert with trabecular linkage, columella

spongy, valley length very irregular...... Qulophvllia (p.65)

48(47) Walls acute, septocost: well exsert, septa

with large dentations, ¢ ongy columellae, valley

18
























shaped, the colony tends to be much bigger than in the previous
two species. Verrucae are smaller than in P.verrucosa. This
species has been observed in South Africa but as only small
fragments were collected its presence still needs to be confirmed

by further specimens.

Family Acroporidae Verrill, 1902
This 1is the biggest extant coral family encompassing the two

biggest genera Acropora and Moptipora. Their center of diversity

is in the Indo-Pacific.

Genus Montipc de Blainville, 1830

This genus is common accross the Indo-Pacific. It is the second
biggest hard coral genus. Although common and almost ubiquitous,
Montipora are easily overlooked, as many species, especially 1in
South East Africa, form only small or encrusting colonies. This
family becomes ecologically more dominant in tropical waters. It
is likely that the real numl r of species in this genus in South
East Africa is under represer ed in this chapter.

¥ r:

1l Corallum totally or mostly glabrous (no tuberculae or

PAP1il11a@) . . i ittt ittt e ettt eas ettt 2
l* Tuberculae oOr papillae pre Bnt........ciciceeecncecrsanccsessncs 3
2 Corallites funnel-shaped, big (around 1lmm)...... M.venosa (p.24)

2% Corallites flush with reticulum, small (ca. 0O.émm).............

26






3x Tuberculae large, forming verrucCae...........ccoeeeoeencecnccncs 6

4(3) Papillae form a hood over corallites..........ciiittieeeacnnn

4% Papillae do not form a hood. .. ...... ittt it eneennnnns 5

5(4*) Papillae and tuberculae very regular, selom fuse............

5% Papillae and tuberculae fuse regularly, often forming
ridges perpendicular to growing edge...... M.monasteriata (p-29)
6(3*x) Verrucae regular, do not fuse often, septa taper towards...
centre of corallite = .......¢iieeiee.. M.verrucosa (p-27)

6% Verrucae irregular, fuse very often, septa do not

Montipora venosa (Ehrenberg, 1834) (Plate 4a)
Montipora venosa (Ehrbg.); Veron & Wallace (1984); Sheppard &
Sheppard (1991).

The corallites are immersed or exsert. The coenosteum typically,
but not always, forms a fun :1-shaped pit around the corallite.
Corallites are relatively ! g (around 1lmm). The reticulum is
coarse nd in SE-Afr: R ly formed. Growth form
varies from encrusting to ma sive. This species is recorded from

South Africa (Southern Reef Complex, northern Natal) northwards.

Montipora spongodes Bernard, 1897 (Plate 4Db)
Montipora spongodes Bernard; Veron & Wallace (1984)

Corallum glabrous (without [ pillae or tuberculae) , corallites
are immersed and widely sr ced. The coenosteum is completely

smooth and of fine texture. This species can be differentiated
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from A.venosa by its <corallites which are flush with the
coenosteum surface and not surrounded by a funnel-shaped pit.
Growth form is encrusting to plate-like. Found from South Africa

(Central Reef Complex, northern Natal) northwards.

Montipora verrucosa (Lamarck, 1816) (Plate 5a)

Montipora verrucosa (Lam.); Veron & Wallace (1984); Sheppard &
Sheppard (1991).

This is one the most easily identified species of Montipora due to
the very 1large and regqul: verrucae (up to 5mm diameter).
Corallites are small (0.4-0.6mm diameter), immersed, always
between the verrucae and wit two septal cycles. The growth form
is encrusting to plate-like, often forming very large colonies. It
is found commonly from South frica (Aliwal Shoal, southern Natal)
northwards.

Montipori “anae Edwards & Hai :, 1851 (Plate 5b)

Montipora danae Ed.& H.; Veron & Wallace (1984); Sheppard &
Sheppard (1991).

This species 1is very close to M.verrucosa and 1is principally
distinguished by its more irregular verrucae and wider range of
growth forms, from plat -1il to me ive. Corallites are smaller
than in the previous species (up to 0.5mm) and never on the
verrucae. It is uncommon in South Africa (northern Natal) and
Mozambique.

Montipora tuberculosa (Lamarck, 1816) (Plate 6a)

Montipora tuberculosa (Lam.); Veron & Wallace (1984); Sheppard
& Sheppard (1991).
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Corallites immersed to exs rt and surrounded by papillae.
Tuberculae of about 1 corallite diameter as well as papillae
present but these do not fus as regularly as in the following
species. Corallite diameter is around O.7mm. Growth form
encrusting, submassive to pl te-like. This is one of the most
common Montipora species, for d from South Africa (Aliwal Shoal,
southern Natal) northwards.

Montipora monasteriata (Forskal, 1775) (Plate 6b)

Montipora monasteriata (Forsk.); Veron & Wallace (1984);
Sheppard & Sheppard 1991).

This species is close to M.tuberculosa, but its tuberculae and

papillae often fuse perpendicular to the growing edge. Calices are

around 0.6mm. Growth form is late~like to massive, plates can be
bifacial. It is found from South Africa (northern Natal)
northwards.

Montipora aequituberculata Be: ard, 1897 (Plate 7a)
Montipora aeguituberculal Bernard; Veron & Wallace (1984).

Corallites exsert to immers 1, surrounded by thecal papillae,
which can form hoods. This distinguishes this species from all
loc . Mc . Growth form is foliose. From South Africa

(northern Natal) northwards.

Genus Acropora Oken, 1815

This is the biggest scleractinian coral genus and is found word-
wide. In South-East Africa st e 30 species are encountered, which
are dealt with in great detail in their own monograph, where an

identification key is provided (Part I Chapters 2 & 4).
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The following species were recorded in South Africa:

Acropor: ~alifera, A. humilis, A. clathrata, A. pasuta, A. tenuis,
florida, A. horrida, A. anthocercis, A. hvacinthus and four
hitherto undescribed species ( 2e Part I, Chapter 3).

The following species were recorded only in Mozambique:

striata, A. cvtherea, A. ~--1a, A. valida, A. secale.

Genus Astraeopora Blainville, 1830

Only one species of this very conspicuous genus has so far been
found in our area.

Astraeopora mvriophthalma (Lan rck, 1816) (Plate 7b)

Astraeopor wrio~***-'ma (Lam.); Scheer & Pillai (1983);
Veron & Wallace (198 ); Sheppard & Sheppard (1991).

Colonies are massive and mostly hemispherical. Corallites are
exsert and deep and either lack, or have very rudimentary septa.
The coenosteum is densely covered by coarse, elaborate spicules.

Recorded from northern Natal northwards.

Family Poritidae Gray, 1842
This world-wide distributed { mily is a very important member of
almost every single reef sy em in the world and some of its
species are among the domi int frame-builders on Indo-Pacific
reefs. It is treated in graeter detail in Part I, Chapter 6. The

South African species are:
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recognized by the 1long valleys, which may be contorted or very
straight. It is very rare in { uth Africa and confined to the deep
parts of reefs. Sofar it has been recorded from northern Natal

(Central Reef Complex) northwards.

Family Fun iidae Dana, 1846
All exept one member of this family are free living, unattached
discs. They are common in some parts of the reefs. In South Africa
they can be found in greatest abundance on the deep parts of the
reefs. From Inhaca Island northwards there is a great increase in

their diversity.

Key:
1 Corallum free-living..... ..o it eeeteeoeeonanenanneenneans 2
1* Corallum attached & funnel 1aped. ... i i Podabacia (p.53)

2(1) Corallum solitary or with only a few interconnected
polyps lying in a central gi1 »»ve; septa very long and
TAA1iAting. c v it ettt st eeetosoeenncoesosoeassansenaecannsscacssess 3

2% Corallum colonial, numerous polyps scattered over the

surface, septa short and pet loid............. Polyvphyilia (p.50)

) .storif 1 into 2t dv to ir 1p: 1t
asexual budding.....cciu it ettt eeeeossoroeononsnas Diaseris (p.48)
3% DisC in one entity.... ..ttt eiteoeeooseccannsncccosennsens 4
4(3) Disc roundly oval, with o 2 central gastral cavity.......... 5

4% Disc elongated with a few g stral cavities in the central
groove and also between lateral septa.......... Herpolitha (p.50)
5(4) Corallum small (20-40mm) * .th fine septal teeth

and costal SPINEeS. . ...t ittt eeeeeeosoonsasanse Cycloseris (p.45)
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Genus Cycloseri Edwards & Haime, 1849
Solitary, mostly neatly round or slightly oval. They can be easily
told apart from the other fungiids by their smooth septa,

unperforated discs and generally smaller size.

Cvcloseris cyclolites (Lamarck, 1801) (Plate 1l4a)

Cycloseris cyclolites (Li¢ 1.; Veron & Pichon (1980); Scheer &
Pillai (1983); Veron (1986); Sheppard & Sheppard (1991).

This is the most common spec 2s in South Africa, with a circular
disc, concave to flat undeir irface and a strongly convex upper
surface. The mouth fossa is ¢ »>ngate. Costae are well developed on
the peripheral part, but thin in the centre. Common in northern
Natal and Mozambique.

Cvcloseris costulata (Ortmann, 1899) (Plate 14b)

Cycloseris costulata (Ortm.); Veron & Pichon (1980); Scheer &
Pillai (1983); Veron (1986); Sheppard & Sheppard (1991).

The undersurface is mostly flat to slightly concave, the upper
part is only arched around the fossa, but flat on the edges,
unlike the previous species, where the whole upper part is convex.
The mouth fossa is elongate. Common in northern Natal, South
Africa.

Cvcloseris marginata (Boschma, 1923) (Plate 15a)

Cvcloseris marginata (Boschma); Scheer & Pillai (1974); Veron
& Pichon (1980); Veron (1986); Sheppard & Sheppard

(1991).
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The shape is more irregular 1d corallites tend to be smaller and
less calcified than in the previous two species. The undersurface
is convex with a clear atte mment scar in the centre. The upper
surface is flat to slightly ¢ ncave. Uncommon, from northern Natal

northwards.

Genus Diaseris Edwards & Haime, 1849

Of this small genus, which is related to Cycloseris (Veron, 1986),
only one species is found in South Africa. The species in this
genus reproduce asexually by autotomy (Veron, 1986), which also
provides a good identificati n clue, as most coralla are either
incomplete or busy forming wedge shaped daughter colonies, ready
to break off.

Diaseri  ‘istorta (Michelin, B43) (Plate 15b)

Diaseris distorta (Michelin); Veron & Pichon (1980); Veron
(1986).

The specimens found in South Africa were small, with a diameter
around 3cm. They consist of three fan-shaped segments of unequal
size. The mouth fossa is € ongate and at the junction of the
segments. Septa are unequal. This species 1is apparently rare in
South Africa and was only found on the deep parts of the reefs in

northern Natal (Central Reef Complex).
Genus Fungia Lamarck, 1801

All Fungia species consist of free-living discs. They are

generally larger in size than the previously discussed genera. The
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genus is large and diverse, divided into five distinct subgenera.

Only one is found in South Africa.

Subgenus Plei1 actis Verrill, 1864

One species of this genus is found in South Africa. It is the most
common and conspicuous of all local Fungiidae.

Fu L(Pleuractis) scutaria ! narck, 1801. (Plate 1l6a)

Fungii "Pleuractis) scutc ia Lam.; Veron & Pichon (1980);
Scheer & Pillai (1983); Sheppard & Sheppard (1991).

Corals are elongate, thick and heavy. The primary septa bear
characteristic 1lobes, where tentacles originate in the 1live
animal. Septa are finely serrated. Diameter up to 20cm. Very

common on all reefs in northe: Natal.

The subgenus Danafungia is only found in Mozambique with one
species (Fungia (Danafungia) scruposa Klunzinger, 1879, Plate
16b). It 1is easily recognized by its spiny and irregular
appearance. Also the subgenus Yerjillofungia is only found from
Inhaca Island nortwards (Plate 17a), with one species (Fungia
{(Verillofungia) concinna Verrill, 1864) sofar recorded. It is very
regular in appearance, with clearly alternating septa and costae.
The septal and costal spines of Verillofungia are smaller and more
regular than in Dapnafungia (Veron, . 1986). Other free-living
fungiid genera found only in Mozambique are Herpolitha (Plate 17b)
and Polyphvllia (Plate 18a), Both are colonia. Polyphvllia is
easily recognized by its numerous evenly distributed, small

corallites with petaloid septa. Herpolitha are elongate colonies
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former occur only in the warm waters of northen Natal and

Mozambique.

Genus Tuxr .naria Oken, 1815

This is a widely distribute and common genus. It is common in
h: 1 latitudes in Australia a 1 Africa (Veron, 1986).

Iurbinaria mesenterina (Lamarck, 1816) (Plate 25b)

Meswbhiparic € \terina (Lam.); Veron & Pichon (1980);: Veron
(1986); Sheppard & ¢! eppard (1991).

Coloni are typically vasiform plates, in extreme cases flat
plates, with a diameter of up to 1.5m. Corallites are exsert,
large (3mm calyx diameter). The colour of the 1living animal is

brown but the growing edge is ften white.

Genus Tuba; raea Lesson, 1829
There is only one species in t is genus, which can be considered
hermatypic (Schuhmacher, 1984). It is distinguished from the genus
Dendrophvllia, which is very € milar, by the fact that only in
young corallites do septa fuse according to the Pourtales plan
(\ on, ! 36).
Tubastraea micranthus (Ehrenberg, 1834) (Plate 26a)

Tubastraea micranthus (Ehrbg.); Scheer & Pillai (1983);
Schuhmacher (1984); 2rron (1986); Sheppard & Sheppard

(1991).
Colonies are dendroid and up to 1m tall. Corallites are large,

about lcm in diameter and well exsert. Without zooxanthellae,
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colour of the living animal is green to black. Typically only

found in deep areas. Rare in South Africa and Mozambique.

Genus Dendropr Llia Blainville, 1830

This is an essentially ahermatypic genus, which is however found
very frequently on reefs. Therefore it is included in this
chapter. Differences between it and the genus Tubastraea are
discussed above.
- hvllia cf. robusta Bourne, 1905 (Plate 26Db)

Dendrc 1yllia robusta Bourne; Scheer & Pillai (1983); Sheppard

& Sheppard (1991).

The colonies are usually low clumps, with very large corallites.
The pattern o0f septal fusion following the Pourtales plan 1is
clearly visible in mature »lyps. Living colonies are often

brightly colored.

Discussion

The 90 species found in South Africa and the 115 found in
subtropical Mozambique are mostly of wide Indo-Pacific
dis1 .bution. Most of t& n are new records, at 1least for ¢ 1ith
Africa, as no detailed study on this area has yet been published.
Records from Mozambique in Boshoff (1981) are dubious, as most of
them are misidentifications or invalid synonyms were used.
Subtropical South East Africa has a very rich coral fauna, which
is comparable to other faunas in the western Indian Ocean
(Sheppard, 1987), but it se¢ s to be poorer than the eastern

Indian Ocean fauna.
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A REVISION OF THE HARD CORAL GENUS ACROPORA Oken, 1815

(Scl¢ ctinia: Astrocoeniina: Acroporidae) IN SOUTH-EAST AFRICA

Abstract

In this monograph all species o0of the scleractinian coral genus
AcCIrc ra presently known to occur in South East Africa (denoting
the African coast south of the Tropic of Capricorn, and including
the Atoll Bassas da India in t 2 Mozambique channel) are reviewed.
Twenty three species are discussed, most. of whichs are of wide
Indo-Pacific distribution. Field and laboratory characteristics of
all species are described in ¢ tail. Species richness in southern
Mozambique is much higher (23 species) than in South Africa (14
species), probably due to the higher ecological differentiation of
Mozambiquan reefs. The Acropora fauna of the Atoll Bassas da India
is similar to that found in »zambique but with two species AL
paniculata and A, cf. striata, which have not yet been found on
the African mainland coast. Compared to other reefal areas 1in
similar latitude, the South East African Acropora fauna is of

average diversity.
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Introduction

The genus ™"~~~7nora is t! biggest scleractinian genus with no less
than 364 nominal extant species (Veron & Wallace, 1984). Over most
of the Indo-Pacific it is one of the most common and ecologically
important genera to occur in coral communities (Wallace, 1978).
The South East African coast, from the Tropic of Capricorn in the
north to Transkei in the south, constitutes the extreme western
and southern boundary for Indo-Pacific Acropora and therefore
merits special attention. This area also experiences the
transition from tropical to sub-tropical conditions, and it is of
great Dbiogeographical interest. Only one species, Acropora
afric~—~ (Brook, 1893, type . cality: South Africa, "Cape of Good
Hope") has so far been described from the South East African coast
and the whole region has 1 :gely been neglected in systematic
coral research.

However, extensive coral cor unities occur in Mozambique and in
northern Natal in South Africa, wherein Acropora species are
important community members.

South East Africa, being situated in the extreme west of the
Indian Ocean faunal provinc , forms a cul-de-sac for species
arriving at its shores as no currents, which would provide
transport for larvae, lead immediately back into warm waters.
However, a one-way transport exists for larvae or rafting adults
in the headwaters of the forming Agulhas current, moving
southwards in the Mozambique channel. Theoretically, the South
East African species would h: e arrived either by moving down the

coast from tropical East Africa or by being carried over from
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Tropic of

i
BASSAS

NORTHERN
ENTRAL [ REEF COMPLEXES

Fig. 1: Overview of South East Africa showing the overall geo-
graphical setting of sample locations along the South
African and Mozambiquan coast, as well as the Atoll Bassas da

India in the Mozambique channel.
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On the mainland:
San Martinho, close to Xai Xai (small lagoons): 25°19'S; 33°30'E.
Xai Xai (small lagoons); 25°08'S; 33°30'E.

Ponta Zavora (small lagoo 3); 24°21'S;v25°12'E.

Also a casual collection of corals was brough back from Bassas da
India by two expeditions staged by the Oceanographic Research
Institute. As this Atoll 1i 5 halfway between Mozambique and
Madagascar (Fig. 1) it is of biogeographical significance. The
Acropora from this collection, which were taken from the lagoon,

are included in the present pa ::r.

Taxonomic notes

The Indo-Pacific members of the genus Acropora have received
exhaustive revision by Wallace (1978) and Veron and Wallace
(1984). Thanks to these publications the taxonomic situation in
Acropora has been stabilized and it is now possible to use these
recent publications as referer es (Veron & Marsh, 1988, Sheppard,
1991). I have therefore refrained from embarking on a total
revision of type material whea this has already been done by the
above-mentioned authors. Also, 1 have only given short synonymy
lists, based on the 1literature pertinent for the area under
investigation and only purely taxonomic paper are listed. The
complete synonymy lists are to be found in Veron and Wallace
(1984). I have adopted mc t of the taxonomic views and
interpretations of Veron & Wa lace (1984) as taxonomic stability

is badly needed in this large »@nus.
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Axial corallite:

. calyx

costate

1
]
t
i
'
|
v
4

directive septa 2/3R
(2/3 of calyx radius)

Radial corallite characteristics,
Thecae and Coenosteumn

first order septa (first sepal cycle)
second order septa (second septal cycle)

Radial corallite shapes:

tubular, tubular, sub-immersed  immersed

round opening oblique opening

appressed tubular, f ‘ dimidiate nariform (side) (front)

tubular dimidiate opening nar opening lipped (labellate)
Growth forms:

caespitose corymbose digitate  tabular/platelike  arborescent  hispidose branches blunt,
wedge-shaped

Fig. 4: Illustration of technical terms used for Acropora mor-
phology in the present publication. Partly redrawn from

Wallace (1978) and Veron & Wallace (1984).
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(1984), Veron (1986).
Material examined: 4 specimens from Bassas da India (ORI/BdI/1991-
8-7, ORI/BdI1/1991-8-9, ORI, d4I1/1991-8-45, ORI/BdI/1991-8-46), 6
fragments from 2 colonies from the Northern Reef Complex, RSA
(ORI/KB/1991-9-10, 1991-9-11, 1991-9-12, 1991-9-13).
Branching pattern:
Very blunt, wide branches, taking the form of lobes, with no clear
differentiation of a single axial corallite. Branches are given
off in all directions, vertically and horizontally. Colonies may
also be massive, with no brai hes at all, or encrusting.
Axial corallites:
Similar in size and shape to the radials, although sometimes
either 1larger or smaller. They can be recognized by being
surrounded by radials in form of a rosette (ORI/BAdI/1991-8-45).
This situation occurs most requently on the growing edge, but
also on incipient axial corallites along the sides of branches or
plates. Septation: as in radi 1 corallites.
Radial corallites:
Mo1 or 1le¢ uniform in siz ; tubular to tul lar app: 1 with
round to elongate opening; individual corallites with nariform
opening. The 1lower wall often thickened. Orientation of
corallites is not wuniform. Septation: well developed in most
corallites with two cycles, which may be complete or incomplete
with a reduced second cycle. The directive septa are often
prominent (first cycle 1/4-1/2R, directives 1/2-3/4R, second cycle

1/8-1/4R).
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Thecae and Coenosteum:

An equal arrangement of strong spines with elaborate tips. The
spines may anastomize.

Observations:

This species 1is very variable in its growth form. The specimens
from Bassas da India were collected in the lagoon and represent an
ecomorph from a protected, well-1lit biotope and have relatively
long branches and moderate calcification. The specimens from the
Northern Reef Complex are fragments from two massive,
hemispherical colonies, which were growing at 20 and 21 metres
depth respectively. These colonies were almost completely round
and had only a few humps instead of branches. The specimens
ORI/KB/1991-9-10 and ORI/KB/1991-9-13 are these humps. Another
frequent growth form in 1{ e Northern Reef Complex is flat
encrusting. This species he not yet been recorded from reefs

further south (i.e. the Central and Southern Reef Complexes).

SUBGENUS ACROP( |\ Veron & Wallace, 1984

T Aca umil;

The following four species have been grouped by Veron and Wallace

(1984) as belonging to the Acropora humilis group; being "...all

similar heavy-structured s; cies with thick branches and a
corymbose growth form...". The species are easily identified by
their usually stout, strai at branches with prominent axial
corallites and radials often neatly arranged in rows or spirals.

Colonies mostly have a low, pillow-like appearance.

89






degrees from the main branch. Often arranged in rows or spirals.
Small subimmersed corallites are interspersed on the lower part of
the Dbranches. Numerous incipient axials are present, which
frequently develop into branchlets. Septa: reduced in ORI/S2/2-9-
10/2 to a row of spines in most corallites, only one cycle, often
only one directive septum well developed with a few other septa
developed only as small ri ges. In ORI/AICl17(2) two complete
cycles are present in a few corallites (first cycle 1/3, second
cycle 1/4R), most corallites however only with one cycle.

Thecae and Coenosteum:

Reticulate with laterally flattened spines. The spines often fuse
to form costae on the coralli es.

Observations:

The specimen from South Afr. a is a typical deep water specimen
with 1long, irreqular brancl s and many incipient axials. This

species is rare in South Africa.

ACP ™ RA (A | G™TFERA ("—-~k, 1892)

(Plate 2a)

Synonymy :
Madrepora gemmifera Brook, 1892; Brook (1893).

Acropora gemmifera (Brook); Veron & Marsh (1988).

Aropora (Acropora) ¢ mmifera (Brook); Veron & Wallace

(1984), Veron (1986).

Material examined:
2 specimens from Inhaca Island, Mozambigque (ORI/AIC1(1l) from Baixo

213, ORI/AIC4(1) from Pta. Rasa); 1 specimen from Pta. Zavora,
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complete cycles, first cycle >1/4R, second cycle <1/4R. Directive
septa slightly larger than first cycle septa. Septa are dentate.
Radial corallites:

Appressed tubular with roun to elongate opening (diameter 0.8-
2.1lmm). Corallites are mostl of one size and do not increase in

size towards the base o0of the branches (as in A. gemmifera).

Occasional immersed or sub: nersed corallites are interspersed.
The lower wall in tubular corallites is usually thickened by 1/3.
Septa: One cycle in all corallites well developed (1/4R) with at
least one directive septum clearly differentiated. Where well
developed, septa are dentate; in many corallites septa are reduced
to a row of spines, sometimes two cycles of spines visible.

Thecae and Coenosteum:

A dense arrangement 0of laterally flattened spines.

Observations:

According to Wallace (pers.comm.) this species is widespread in
the Central Pacific and the Indo-Australian region. It is distinct
from the other members of the A. PF—-—*‘lis group. The Axial

corallites are much smaller than in all A. humilis specimens of

the present series and radial corallites are very uniform in size,

unlike the situation in A. gemmifera of the present collection. It

is therefore unlikely that this specimen is only an extreme 1in

growth form of either A. ht ilis or A. gemmifera. However, more

specimens are needed for co firmation. Boshoff (198l) identified

this species as A. leptocyathus (Brook).
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often completely absent, so that the lower wall forms a slightly
flaring lip of 1/2 corallite circumference. Towards the base the
corallites become subimmersed to immersed. Septa: very reduced.
Mostly only one directive s¢ tum visible and one cycle present as
a low ridge, sometimes only present as a row of spines.

Thecae and Coenosteum:

Reticulate with a dense arra jement of spines.

Observations:

This species has not yet bee found in South Africa, which is not
surprising, as its typical abitat, shallow exposed parts of the
reef (Veron, 1986), is not found in South Africa, where most coral
communities grow at depths greater than 10m. Boshoff (1981)

identified this species as A. “-*‘*~~ (Brook).

The Acropora robusta group

The following species belongs to the Acropora robusta group (Veron

& Wallace 1984). This group is characterized by being "...heavily
calcified..., radial corallites of two sizes: the taller are
tubular with round, elongate, dimidi or nariform o 1i1ings; ti

shorter usually have only part of the wall developed and may be
regarded as sub-immersed..." They have "...very similar ranges of
radial corallite structure 1d a virtually identical coenosteum.
They are seperated on the bt s5is of growth form differences which
are usually clear in biotopes wheré they co-occur..." (Veron &

Wallace 1984).
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ACROPORA (ACROPORA) ANAI (Edwards & Haime, 1860)

(Plate 3Db)

Synonymy:

Madrepora “~-—ai Edwards & Haime, 1860; Brook (1893).

Acropora abrotanoides (Lamarck); Pillai & Scheer

(1976); Wallace (1978).

Ac——"ora irreqularis (Brook); Pillai & Scheer (1976).

Acropora danai (Edwards & Haime); Veron & Marsh (1988),

Veron (1990), Sheppard & Sheppard (1991).

Acropor- ‘Acropora) “~—~¢ (Edwards & Haime); Veron &

Wallace (1984), Veron (1986).
Material examined:

1 specimen from Bassas da India (ORI/BdI/1991-8-47), 9 specimens

from Inhaca Island, Mozambique (ORI/AICH(1), ORI/AIC6(3),
ORI /AIC10(1), ORI/AIC15(4), ORI/AICl6(1), ORI/AIC16(2),
ORI /AIC16(5), ORI/AICl6(14) from Pta.Torres, ORI/AIC5(2),

ORI/AIC6(1l), ORI/AIC12(1) from Baixo 213).

Branching pattern:

Thick >1 w~ling b1 aches, mé nly hori »>ni 1, but ¢ .oping 10Tt
vertical branchlets, the  ole colony gives a rather untidy
appearance. It is difficult to describe a branching pattern from
the present specimens, as most of them are only relatively small
fragments. ORI/AIC12(1), a small but complete colony is used to
describe a branching pattern, which is believed to be the pattern
underlying the formation of the branches, which represent the
other specimens. Branches ¢ e given off either horizontally or

vertically, the branches soon divide and sprout numerous further
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Observations:
The identification of the present specimens 1is not without

problems. A. danai is very close to A. robusta (Dana, 1846). So

close in fact, that a thorough examination of sceletal features
alone need not reveal the sp :imen's identity, the main difference
between the two mentioned species being in the secondary branching
pattern (Veron & Wallace, 1984). As most specimens in the present
series are small fragments, it is very difficult to get a full
picture of the Branching pattern. Therefore, there is room for
misidentification. The specimens in the present series shaw "...a
major upward growth compor nt before becoming horizontal and
proliferous..." (Veron & Wallace, 1984) and are therefore
considered to be A. danai. Boshoff (1981) identified the same

specimens as A. brueggemanni (Brook), A. cervicornis (Lam.) and A.

irreqularis (Brook).

The Acropora formosa group

The following species belongs to the Acropora formosa group (Veron

& Wallace 1984), which i «cl >teri 2d by an "...open rboresce :

or modified arborescent growi . form..." (Veron & Wallace 1984).

ACROPORA (ACROPORA) FORMOSA (Dana, 1846)

(Plate 4a)

Synonymy:

Madrepora formosa D¢ a, 1846.

Acropora formosa (Di a); Scheer & Pillai (1974); Pil-

lai & Scheer (. 76); Wallace (1978); Sheppard &
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Axial corallites:

Exsert, small and conical, basal diameter 2mm, distal diameter
1.3mm. Septa: one complete cycle (size: 1/2-1/3R), septa are
dentate.

Radial corallites:

Ranging from very short, tubular appressed with elongate to
nariform opening to nariform and dimidiate. The lower wall 1is
thickened. Radials are usually shorter on the lower portion of the
branches, increasing in length towards the tip (ORI/AIC24(1l)).
Corallites well spaced (2-41 distance). Corallite diameter: 1.3-
1.5mm, calyx diameter: 0.5-1lmm. Septa: complete first cycle is
very conspicuous (size: ¢ out 1/2R, directive septa 2/3R),
strongly dentate. Second cycle usually complete (1/4R). Septa are
often reduced to a row of spines.

Thecae and Coenosteum: |

A dense arrangement of elaborate spines all over.

Observations:

A. microphthalma is a very conspicuous and easily recognized

spec: 3 due to the small, very 1 jular and well-spaced ¢ L1if

Boshoff (1981) identified he specimen from Mozambique as A.

pulchra (Brook).

ACROPORA (ACROF RA) HORRIDA (Dana, 1846)

Plate 5a)

Synonymy :
Madrepora horrida D ia, 1846; Brook (1893).

Acropora horrida (D 1a); Wallace (1978), Sheppard &

105












Branching pattern:
Caespitose to arborescent, from a broad basal attachment branches
are given off in all directions; depending on the locality, all or
most branches are prostrate and sprawling (on exposed reefs, in
the South African reef complexes) or branching 1is clearly
arborescent with upward growing branches (on sheltered reefs 1like
Baixo 213 on Inhaca Island); prostrate branches show a very clear
differentiation into an upper side with numerous incipient axials
and branchlets, and a downward side with immersed to sub-immersed
corallites and coarse coenosi um.
Axial corallites:
Well exsert by 2-3mm and larger than radials (outer diameter
around 3mm, calyx diameter around 1lmm), slightly conical. Septa:
well developed. 2 cycles (size: first cycle 1/4-1/2R, second cycle
1/8-1/4R or reduced in some axials).
Radial corallites:
Great variation in shape an size; from sub-immersed to tubular
(length up to 4mm); close > the tips of the branches and on
zi L 1 chl : 1i 1] | 1 1< 1g to
become nariform; the lower w L1 is often thickened; long, tubular
radials frequently become proliferous and ‘turn into axials with
nariform radials. Septa: well developed in tubular radials, often
in two cycles (first «cycle 1/4-1/2R, second cycle 1/8R or
reduced); in appressed cora lites septa reduced to spines with
usually only one cycle developed (size around 1/4R).
Thecae and Coenosteum:

On downward facing side mostly coarse and spongy or spines all
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Axial corallites:

Exsert by 2.4-3.4mm; outer diameter 2.4-2.9mm, calyx diameter 0.9-
lmm. Septa: first cycle complete (1/4R), second cycle reduced,
septa dentate.

Radial corallites:

Mostly tubular appressed with round, nariform or 1labellate
opening, lower wall thickened, 1lip therefore slightly flaring;
outer diameter 1.5~2.3mm; cor llites very regularly arranged, when
viewed from above they form a rosette around the axial corallite;
on the horizontal part of the branches numerous immersed and sub-
immersed corallites. Septa: first cycle complete, directive septa
prominent (>1/4R), second cycle reduced in tubular corallites,
well developed in sub-imme: 2d and immersed corallites; septa
dentate.

Thecae and Coenosteum:

On corallites costate, costae with a ridge of spines; coenosteum
also costate, occasionally with large spines.

Observations:

This species is common on reefs between 15 and 20m in South
Africa, where it forms large tables and monospecific stands of re-
attached fragments. The speci ens from South Africa are much more
strongly calcified than the one specimen from Bassas da India,
which comes from a sheltered locality in the lagoon.

The taxonomic situation of Madrepora africapna Brook, 1891 is
unclear as no specimens could be obtained from the Natural History
Museum in London, neither for previous studies (Veron & Wallace,

1984) nor for the present one. 1 follow the reasoning given in
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only first cycle, or even ( ly one directive septum developed;
septa may also be completely absent.

Thecae and Coenosteum:

Costate on distal corallite , on lower part of branches with
spines, coenosteum reticulate with spines.

Observations:

This species is close to A. enuis. It was distinguished from A,
tepnuis by its finer skeletal characters, thinner branches and
lighter calcification. The Br i1ching pattern is also different. AL
tenuis forms larger tables with a much clearer distinction between
the stem and the horizontal branches. In the present A. cf.striata
specimens the main branches, which form the stem, do not fuse to
the same extent as 1in A. _tenuis, and do not become entirely
horizontal but retain a strt g vertical component, thus growing
obliquely upwards. These branches also give off 1less vertical
branchlets than in A, tenuis. Originally 1 identified these
specimens as A, selago, but C. Wallace (pers.comm) suggested that

due to the growth form they are more likely A, striata.

The Acropora hyvacinthus group

The Acropora _hvacinthus g up (Veron & Wallace, 1984) is
represented in our area by four species: A, _cyvtitherea, A.
hvacinthus, A. _ paniculata and A. anthocercis. They are
characterized by "...plate- or table-like colonies composed of
fine, highly anastomosed, pri arily horizontal branches and fine,
upward projecting branchlets with small corallites..." (Veron &

Wallace, 1984).
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ACROPORA (ACROPO \) HYACINTHUS (Dana, 1846)

(Plate 8a)

Synonymy :

Madrepora hyacinthus Dana, 1846; Brook, 1892.

?2*~—-nora pectinata (Brook); Crossland (1948).

Acropora hya—~*—*hus (Dana); Pillai & Scheer (1976),

Wallace (1978), Scheer & Pillai (1983), Veron &
Marsh (1988), Veron (1990), Sheppard & Sheppard
(1991).

Acropora (Acropc—~' *“vyaci-*---3 (Dana); Veron & Wallace

(1984), Veron (1986), Veron & Marsh (1988).

Material examined:

5 specimens from Inhaca Island, Mozambique (ORI/AIC2(3) and
ORI/AIC21(1) from Baixo' 213, ORI/AIC20(2) from Pta.Torres,
ORI /AIC22(2) from Ilha dos Portugueses, ORI/AIC29(4) from
Pta.Rasa), 3 specimens from the Northern Reef Complex off Kosi
Mouth, RSA (ORI/KB/1991-9-27, ORI/KB/1991-9-30, ORI/KB/1991-9-36),
2 specimens from 2-Mile Reef, Central Reef Complex, RSA (ORI/S2/2-
1-2/7, OR1/S2/2-1-2/15).

Branching pattern:

Similar to that described for A. cytherea, a thin plate with

highly anastomosed horizontal branches, which give off short,
vertical branchlets.

Axial corallites:

Tubular to slightly conical, exsert by 1.5-2.5mm, outer diameter

around 2mm, calyx diameter around lmm, Septa: first septal cycle
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Thecae and Coenosteum:

Costate on corallites; open reticulate with a spongy appearance
between corallites.

Observations:

This species has not been recorded on the african mainland coast.
It is easily distinguished from the other members of the A.
hyac*—+*-~ group by the numerous long, and very irregular radial

corallites. It 1is the only species in this group showing this

feature.
pPron~nORA (ACRCT™ATMR Y »umuin”ERCIS (Brook, 1893)
{ late 9a)
Synonymy :
Madrepora anthocercis Brook, 1893.
Acropora anthocercis (Brook); non Boshoff (1981), Veron
& Marsh (1988).
Acropora (Acropora) anthocercis (Brook); Veron &
Wallace (1984), Veron (1986), Veron & Marsh (1988).
? L lned:

2 specimens from the Northern Reef Complex off Kosi Mouth
(ORI/KB/1991-9-20, ORI/KB/1991-9-52).

Branching pattern:

Corymbose plates with latera attachment, the horizontal branches
show a tendency to anaston ze. Horizontal branches very thick
relative to the vertical bri chlets (horizontal branches: 15-25mm
diameter, vertical branchlets: 7-10mm diameter); vertical

branchlets evenly spaced, about 10mm from each other, straight and
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(SAM-H-4639, SAM-H-4641).

Branching patterﬁ:

Corymbose to tabular; all South African specimens are fragments
from tables with lateral attachment; the vertical branchlets are
well spaced, slender and te: te; they end in the same horizontal
plain.

Axial corallite:

Tubular, well exsert by about 2 mm, corallite diameter 0.8-1.1mm,
calyx diameter 0.7-1lmm. Sept : One cycle well developed 1/-3/4R;
second cycle may be incomplei ; septa are dentate.

Radial corallites:

Tubular appresssed with round to dimidiate opening; neatly
arranged along the vertical branchlets, usually in rows or
spirals; towards the bases ¢ the branchlets they tend to become
immersed. Septa: One complete cycle (up to 1/2R), an incomplete
second cycle usually present (size up to 1/4R).

Thecae and Coenosteum: '

Costate to broken costate on the corallites; spinules on the
coenosteum.

Observations:

This species is common on the deeper reefs in South Africa, where
it co-occurs with the other tabular species, sometimes in dense

stands. It can be seperated from the Acropora hyacinthus group by

the larger size of the corallites and the terete branches. A.

latistella is also easily seperated from A. nana by its tabular

growth form and the shorter branches.
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horizontal branches that ar stomize irregularly; short, vertical
branches grow at intervals of about lcm; thickness of table about
2cm.

Axial corallites:

Exsert by 2 to 4mm, slightly conical, outer diameter 2.5mm, calyx
diameter l.lmm. On horizontal part of branchlets long ascending
Axials with very few Radials are often found, also near the
growing edge there is ofte a strong development of incipient
Axials. Septa: Septa pre ant as a row of spines, or, when
developed, size is 1/8-1/4R, directive septa usually longer (size
1/4-1/2R), second cycle sept reduced to spines.

Radial corallites:

On the horizontal part of the branches mostly sub-immersed to
immersed, on branchlets mostly appressed tubular with round or
nariform opening, towards the tips of the branchlets often
nariform, lower wall sometim 3 developed as a lip. Septa: present,
although often only in form f spines; two cycles may be present,
the second however often reduced; directive septa mostly clearly
dist: _1isl »le.

Thecae and Coenosteum:

Costate on the corallites, c stae sometimes with spines; coenoste-
um broken costate or, on horizontal branches, reticulate with
spines.

Observations:

This species is apparently uncommon as it was only found in the
Northern Reef Complex off Kosi Mouth, RSA, on the deep parts of

the reef in a diverse Acropora assemblage. More specimens are
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Axial corallites:

Tubular, exsert by 1.8-2.4mm, tapering, outer diameter 2.9-3.9mm,
calyx diameter 1-1.5mm. Septa: 2 complete septal cycles (first
cycle 1/4R, second cycle 1/8R), ventral directive septum very
prominent (1/2R).

Radial corallites:

Appressed tubular with ro1 id, elongate to nariform openings;
corallites arranged in row with decreasing size towards the
branch tips; the lower walls are slightly better developed than
the wupper walls; on the 1in branches subimmersed corallites
occur, however not in such 1 mber and regularity as in A. secale.
Septa: reduced, first cycle usually present, though often only as
a row of spines, the ventral directive septa are very prominent.
Thecae and Coenosteum:

Reticulate with spines, the asal parts of the spines may fuse to
form costae.

Observations:

This species is uncommon in South Africa, where it has only been
recorded in the Northern Reef Complex off Kosi Mouth, and
Mozambique. It seems to be »Te common on Bassas da India. It is
not easily distinguished from A.valida, the more regular radials
being the best distinguishing tool. Boshoff (1981) identified his

specimens from Mozambique as A. concinna (Brook).
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ACROPORA (ACRO! RA) V™" IDA (Dana, 1846)

(Plate 11Db)
Synonymy :
Mc“—2pori- --~'ida Dana, 1846; Brook (1893).
M~2-a—~~ra varial-“'‘3s Klunzinger, 1879; Brook (1893).

Acropr~~ variabilis (Klunzinger); Scheer & Pillai (1974),

Pillai & Scheer (1976); Scheer & Pillai (1983),
Wallace (1978).

Acropora (Acropora) valida (Dana); Veron & Wallace

(1984), Veron (1986).

*~ropora valida (Dana); Veron & Marsh (1988), Veron

(1990), Sheppard & Sheppard (1991).
Material examined:
1 specimen from Inhaca Island, Mozambique (ORI/AIC8(3) from Ilha
dos Portugueses).
Branching pattern:
Corymbose, corallum very compact and pillow-like, branches thick
with diameter from 11.3 to 13.1mm, tapering, very regularly
arranged.
Axial corallites:
Exsert by 2.1-3mm, conical, slightly tapering (basal diameter 2.6-
3.3mm, apical diameter 2.2-2.9mm). Septa: 2 complete cycles, first
cycle 1/2R, second cycle 1/4R, directive septa 3/4R.
Radial corallites:
Mostly appressed tubular with nariform opening although some
tubular with round opening; interspersed are numerous sub-immersed

to immersed corallites wit nariform opening; corallites are
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arrangement and shape of radial corallites. Boshoff (1981)

identified his specimen from Mozambique as » ~~—-inna (Brook).

ACR™™"™RA (ACROP( A) SECALE (Studer, 1878)

(Plate 12a)

Synonymy :

Madrepora se~~'e Studer, 1871.

Acro~~—¢ ~~~ale (Studer). Scheer & Pillai (1974).

Acropora (Acror—--1) le (Studer). Veron & Wallace

(1984); Veron (1986).
Material examined:
2 specimens from Bassas da India (ORI/BdI/1991-8-6, ORI/BdI/1991-
8-9), 3 specimens from Inl ca Island Mozambique (ORI/AIC8(2),
ORI/AIC8(4) from Pta.Rasa, OF /AIC13(4) from Baixo 213).
Branching pattern:
Judging from the present fragments, the Branching pattern is
corymbose to caespito-corymbose, the branches thick and tapering;
diameter of main branches 22. mm, that of secondary branches 14.9-
16.! .
Axial corallites:
Thick walled, outer diameter 3.6-4.4mm, calyx diameter 1-1.9mm,
exsert to 3mm, slightly conical. Septa: 2 complete septal cycles
(size of first cycle: 1/4 to 1/2R, size of second cycle 1/4R),
directive septa very distinét.
Radial corallites:
Long tubular corallites with round opening (up to 5mm exsert)

alternate with very short (up to 1lmm) or subimmersed tubular
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visible even in very young colonies (ORI/S9/1991-9-48,
ORI/KB/1991-9-42).

Axial corallites:

Moderately to markedly exsert (1-3.5mm), conical, tapering from
2.5-3mm at the base to 1.9-2.1mm at the top, calyx diameter 0.6-
lmm, Septa: 1 cycle, which s not always complete (about 1/4R),
septa dentate.

Radial corallites:

From tubular through appres 2d tubular with round, elongate or
dimidiate opening on branche and branchlets (where visible); on
the plate and along the lines of fusion of branches, mostly
subimmersed to immersed; co: llites are very unequal, especially
on the plates, where no branchlets are formed, 1long tubular
corallites then alternate with sub-immersed and immersed ones;
corallites are very crowded on the upper sides of the plates
(spacing 1-3mm), on the lower sides they vary from few and far
between (spacing 5-10mm) to relatively dense (spacing up to 5mm);
their walls have a rounded irgin. Septa: generally more reduced
in tubular corallites where '« ly _ .e is 1t, on sub-
immersed and immersed corallites mostly one cycle but often two
cycles are present with prom nent directives, septa dentate (1/8-
1/2R).

Thecae and Coenosteum:

Rows 0of laterally flattened : 'ines on the corallites, reticulate
inbetween.

Observations:

All present specimens corres] nd very closely to the description
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Plate 13a) Acropora (Acropor ) florida (Dana, 1846); SAM-H-4638,

X0.5, from 2-Mile Reef, Central Reef Complex, Natal, RSA.

a hispidose condition. Seco lary branchlets are better developed
on the upper surface of the branches and may be completely
suppressed on the lower surf :e.

Axi: ™ T

Diameter 2-3mm, calyx diameter 1-1.5mm, moderately exsert (exsert
up to 3mm). Septa: usually 1 o well developed cycles; first cycle
up to 2/3R, second cycle 1/4-1/2R.

Radial corallites:

Ranging from tubular through tubular appressed to almost nariform
at the branch tips; especially on the secondary branchlets the
Radials are very uniform. Septa: in most corallites two well-
developed cycles present; size of first cycle up tp 1/2R, second

cycle up to 1/4R.
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drawn about their ecological structuring. This is particularly
well illustrated in South Africa, where most species of the

Acropora humilis-group, which are typical for shallow reef-crest

environments are missing, as well as typical lagoonal calm water

species, as A. formosa and A. microphthalma.

The Acropora fauna of southern Mozambique and Bassas da India is
very similar, with that on Bassas da India being only marginally
richer. Sofar only one species exclusive to Bassas da India was
found. It appears that the ™~-opora fauna of the southern Indian
Ocean is very homogenous, ¢ most species, which were found in
South East Africa occur all accross the Indian Ocean as far as

Western Australia (Sheppard, 1987; Veron & Marsh, 1988). If the

Australian-Indonesian region 1is considered as the centre of
diversity, most coral species must have reached Africa by a
process of island-hopping, driven by the major oceanic currents
(Jokiel & Martinelli, 1992). The similarity of the Bassas da India
and Mozambiquan coral faunas could be regarded as indicator that a
similar process might have inked the faunas of Madagascar and
South East Africa via Bassas a India. The peripheral situation of
the South East African Acr »ora-fauna could theoretically also
lead to the development of pripheral endemism (Rosen, 1988). This
will be proven in the next (« apter, with the description of four
new species from the area.

The numerous new distribution records of species, which were
previously not known to occur so far west and south, prove that we
still have a lot to learn abc t the biogeography of this important

genus.
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DESCRIPTION OF FOUR NEW SPE( 35S IN THE HARD CORAL GENUS ACROPORA
Oken, 1815 (Scleractinia: As rocoeniina: Acroporidae) FROM SOUTH-

EAST AFRICA

Abstract

Four new species 1in the scleractinian coral genus AcCIopora,
A.natalensis, A.mossambica, A.sordiensis and A.branchi are
described from South-East Africa. Two species occur both in South
Africa and Mozambique (A.nat:¢ 2nsis and A.mossambica), two species
are only known from northern Natal in South Africa (A.sordiensis
and A.branchi). A. branchi and A.mossambica are intertidal species
and were coll cted from pe: 1ient tidal _ ).

A.pnatalensis are strictly subtidal species.
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. Introduction

The hard-coral genus AcCropo] @ 1is the biggest extant coral genus
with a world-wide distributi 1 within the coral reef belt. 1t is
very common and ecologicall one of the most important coral
genera in most reef-coral communities. The African hard-coral
fauna generally and the Ag¢: pora fauna in particular are poorly
known as little detailed rese :-ch has been conducted in the area.
Brook (1893) has described one species from South Africa, A.
africana, which was later synonymized with A.tenuis by Veron &
Wallace (1984). The exact type 1locality of Brook's species is
unknown, as he states "South Africa, Cape of Good Hope". No
hermatypic coral species occur however in the cold waters of the
Cape Province. It is possible that the specimen actually came from
Natal (where A.tenuis occurs) or from somewhere else and the
labels got mixed up. Boshoff (1981) has given a list of species
occurring in Mozambique, but much of his paper needs taxonomic
revision.

In South East Africa the genus Acropora is at its southern limits
of distribution in the Indo~Pacific faunal province and often has
to exist in marginal conditions; no true coral reefs are developed
here. Two of the new speci ; described here were collected in
tidal pools, far away from 1 e next important coral assemblages.
It seems plausible that the extreme environment encountered within
South-East African reef ¢ stems has had an influence on

speciation.

Methods

Most specimens were collected in South Africa by the author. The

type specimens of A.mossambica were collected by P.Boshoff in
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Plate 2:

A) Acropc—- _(Acropo ) natalensis, SAM-H-4631, from 4-Mile Re ,

Central 1} ! Complex, South Africa, x2.5.

B) Acropora (Acrc : ) nat lensis, ORI/AIC7(2), from Pta. Torres,
Inhaca Isl 14, Mo: nbigque, x2.5.
C) Acropora (Acrc ra) nat lensis, SAM-H-4631, from 4-Mile Reef,

Central Reef Comp] x, South Africa, x7.5.

D) Acropora (AcCI« @) natalensis, ORI/A1C7(2), from Pta.Torre

Inhaca Island, Mo: nbigque, x2.5.
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stoddarti Pillai & Scheer, 1976. A.natalensis does not have
regularly nariform radials on branchlets as A.stoddarti has. They
are mostly tubular appressed throughout the branches and do not
become immersed as in A. sc itarvensis. Even on the horizontal
branches the corallites are either nariform or tubular in A.

:alensis, this is not the case in A.solitarvensis, where they
are immersed on the lower parts of the branches (Veron & Wallace
1984). This species is very variable.

The colour of the living animals is always a deep chocolate-brown.

ETYMOLOGY: This species is ne¢ ed after the South African Province

Natal, within which all Sout African reef-coral communities are

situated.
ACROPORA (ACROP' (A) SORDIENSIS sp.nov.

HOLOTYPE: SAM-H-4632 from 14m on Two-Mile Reef (27°30'S, 32°41'E),
Central Reef Complex, Natal, South Africa; an entire
colony, 200mm greatest diameter, 110mm greates height;
collector B. Riegl.

PARATYPES: SAM-H-4633 from 21lm on Four-Mile Reef (27°30'S,
32°41'E), Central Reef Complex, Natal, South Africa; entire
colony, 145mm greatest diameter, 110mm greatest height;
collector B. Riegl.

SAM/H-4634 from 14m on Two-Mile Reef (27°31'S, 32°41'E),
Central Reef Complex, Natal, South Africa; entire colony,
115mm greatest diameter, 90mm greatest height; collector
B.Riegl.

SAM-H-4635 from 12m on Two-Mile Reef (27°31'S, 32°41'E),
Central Reef Complex, Natal, South Africa; entire colony,
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Plate 3

A) Acropora (Acrc 2ra) sordiensis, SAM-H-4632, Holotype, from 2-
Mile Reed] lentral Reef Complex, South Africa, x0.4.

B) Acropora (Acr¢ | ) so iensis, SAM-H-3634, from 2-Mile Re I,
Central I I Compl :, South Africa, x0.4.

C) Acropor “Acxy¢ ta) so iensis, ORI1I/S9/1991- -7, from 9-Mile
Reef, ORI 1/1991-7-12 from 2-Mile Reef in the Central Reef
Complex, ./KB/1991-9-23 from the Northern Reef Complex

off Kosi . h, S¢ th Africa, x0.3.
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transition of which into thin branchlets is easily wvisible in
older colonies (Holotype and ORI/S9/1992-1-7); at the tips of the
branches nun rous incipient axials and scondary branchlets are
found, often more than two per branch, which gives the branch

arrangement an irregular appe r-ance.

Axial corallites:

Very irregular in shape and size, always conspicuous, conical,
tapering from 3.2-6.5mm at the base to 2.5-6.0mm at the tips;
exsert by 1.9-4mm; calyx diameter 1.1-2.3mm, often 1laterally
compl s3sed, resulting in an elongate calyx. In some instances, in
particularly large axials, a second calyx is being formed by a
process resembling intratentacular budding of the axial
(OR1/S2/1991-9-8, ORI/S9/1992-1-7). Septation: well developed,
mostly in two cycles (first cycle:1/4-1/2 calyx radius, second
cycle 1/8-1/4 calyx radius) with prominent directive septa (3/4-
2/3 calyx radius), in indiv: ual large corallites a third cycle
may be developed; in large corallites septa are markedly dentate,
especially deep inside the calyx, septal dentations are however

>sent in most smaller ¢ lices.

Radial corallites:

Mostly appressed tubular with round to nariform opening. The inner
(upper) corallite wall is often absent, therefore the outer
(lower) wall forms a lip, w ich is pointed and hook-like; some
ascending tubular radials wit dimidiate openings are present near
the tips of the branches; r ar the bases of the branches most
corallites become sub-immersed to immersed, near the bases and the
tips of the branches numerous incipient axials are developed. On

coralla from sheltered environments (SAM-H-4634) radials are less
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species differ greatly in the shape and arrangement of the radial
corallites. A missing upper v .1 is typical of the A, aspera group
(Veron & Wallace, 1984), but the species in this group have a
different branching pattern and different coenosteal
characteristics.

1e coulour of the living animal ranges from brown to yellow and
green with blue branch tips. This species 1is common on South

African reef systems but has not been recorded elsewhere.

Etymology: Named after Sodwa: Bay in the Central Reef Complex,
South Africa. The area is ften colloquially referred to as

"Sordies", from which the name is derived.

ACROPORA (ACROP' 'A) MOSSAMBICA sp.nov.

HOLOTYPE: ORI/A1Cl1(4) from Xai Xai, Mozambique (25°8'S, 33°42'E)
intertidally on rocks; collector P. Boshoff; an entire
colony, maximum lengt 75mm, maximum width 65mm, maximum
height 45mm.

PARATYP] ORI/A1C1(1) i ( . , : : i,
Mozambique (26°10'S, 32°30'E); intertidally; collector
P.Boshoff.

ORI/A1C1(2) from Baixo 213, Inhaca Island (26°10'S, 32°30'E),
Mozambique, subtidally; collector P.Boshoff.
ORI/A1C1(3) from Umdlc i, Natal, RSA (30°32's, 31°12'E),
intertidally; collector P.Boshoff.
ORI/A1C18(1) from Pta. Torres, Inhaca Island, Mozambique
(26°10'S, 32°30'E), collector P. Boshoff.
ORI/A1C18(2) from Pta. Rasa, Inhaca 1Islandg, Mozambique

(26°10'S, 32°30'E); collector P. Boshoff.
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immersed and immersed corallites. Corallite arrangement on the
branches is irregular with 1 rge corallites having a tendency to
proliferate and turn into incipient axials; corallite diameter
2.5-3.4mm, the lower (outer) wall better developed, often also
lipped, the 1lip being rounded and flaring, sometimes hook-like.
Septation: in general poorly developed with only the directive
septa showing, the outer di: :-tive septum being better developed
than the inner one; on incipient axials and certain large radials
septa are well developed with two cycles and prominant directives;
in some corallites no septa at all. Septa are best developed in
ORI/A1Cl1(3) where two septal cycles are present (first cycle:1/4
calyx radius, second cycle 1/8 calyx radius); in immersed
corallites on the basal plate usually only one septal cycle

present (1/8 calyx radius).

Thecae and Coenosteum:

Walls are very porous despite their apparent thickness, some are
fenestrate (on ORI/A1C18(1) i d ORI/A1C18(2)); the coenosteum is
costate to broken costate on the corallites, on the basal plate a

dens rrangement of spinul N3

Observations:

A.mossambica superficially s! ws some resemblance to A.tenuis, of
which it looks like an oversized version. It differs from A.tenuis
by the much larger size of its corallites, especially the axials.
The structure of the radials, compressed with rounded calyces and
flaring outer wall, 1is also similar to A.tenuis, however not
showing the usually neat arrangement of this species. The growth
form of A.mossambica could be considered to be an extreme

variation of a basically corymbose branching pattern.
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length 130mm, greatest width 140mm, greatest height 85mm,
collector B.Riegql.
PARATYPES: SAM-H-4622 from tidal pool at Chaka's Rock
(30°31'S5,31°13'E), Natal, South Africa, collector B.Riegl.
SAM-H-4623 from tidal poc at Chaka's Rock (30°31'S, 31°13'E),
Natal, South Africa, collector B.Riegl.
SAM-H-4624 from tidal poc at Chaka's Rock (30°31'S, 31°13'E),
Natal, South Africa, collector B.Riegl.
SAM-H-4625 from tidal poc at Chaka's Rock (30°31'S, 31°13'E),
Natal, South Africa, collector B.Riegl.
SAM-H-4626 from tidal poc at Chaka's Rock (30°31'S, 31°13'E),
Natal, South Africa, collector B.Riegl.
SAM-H-4627 from tidal pool at Chaka's Rock (30°31'S, 31°13'E),
Natal, South Africa, collector B.Riegl.
SAM-H-4628 from tidal poc at Chaka's Rock (30°31'S, 31°13'E),
Natal, South Africa, collector B.Riegl.
ADDITIONAL SPECIMENS: ORI/A1C26(1) from Chaka's Rock, Natal.
ORI/A1C26(1) from Pta.Zavora, Mozambique.

ORI/A1C19(1l) from Unhlanga Rocks, Natal.

DESCRIPTION

Branching Pattern:

Extremely variable, from inci sting through low, bushy corymbose
to massive; the basic branching pattern is corymbose (SAM~H-4621)
but the incrusting basal area, which in most specimens stretches
far beyond the upward branching area, shows a tendency to grow
upward, which then 1leads to a fusion of the bases of the short
branches. This situation may > so far, that no true branches are
developed and only the entire basal plate grows upward to form a

massive colony with only very short branchlets, which are little
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skeleton numerous immersed c rallites of very irregular size and
distribution. Tiny corallites ore often densely packed, especially
between branches or tall incipient axials; these corallites are
only half the size of the normal immersed corallites (calyx
diameter of normal corallites 0.9-1.0mm); on some specimens sub-
i1 2:rsed hooded corallites or even tubular appressed corallites on
the basal part of the corallt pare resent; at irregular intervals
tubular corallites are exsert by up to 4mm, most of which seem to
turn into incipient axials. wptation: Always one complete cycle
(size 1/8-1/4 calyx radius, in larger corallites often two
complete cycles , the second cycle only 1/4 or 1/2 the size of the
first cycle and often only developed 0.5-1mm away from the upper
edge of the calyx, larger septa are dentate, directive septa are

only slightly larger than othe .

Thecae and Coenosteum:
Covered with fine, elaborate spinules which may or may not be
arranged in rows; if arranged in rows, partial fusion is often

observed. On the basal part the appearance of the coenosteum is

spongy.

Observations:

The growth form, very low pseudo-corymbose branching with massive
infilling between the basal parts of the branches caused by an
upward growing basal area, is very similar to that observed in

A.mossambica. The completely different corallite, coenosteal and

thecal structure seperates these species very well. In
A.mossambica branches are : rmed regularly in all available
specimens, even 1if they are only very short and blunt. In

A.branchi, however, upward pointing branches are only formed in
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AN IDENTIFICATION KEY TO THE HARD CORAL GENUS ACROPORA Oken, 1815

IN SOUTH EAST AFRICA

This key is intended to provide easily discernible clues in order
to allow gquick identificati 1 of the 1local species of Acropora.
Therefore it centers its ap oach on the most obvious characters
of the corals, their growth-form. On a broader geographic scale
this approach may be problem :ic because particularly in Acropora,
growth form can vary extr 1ely, given different environmental
conditions. In South East frica however, and particularly in
South Africa, coral reefs offer very uniform environments because
there is very 1little geomorphological differentiation of the
substratum (see Part 1I, Ch: ter 1) and corals tend to have very
uniform growth forms acrc ; tit C = i1 ra . It is t! r-efore
possible to use growth form as a first differentiating tool. This
makes the key easier to use and makes preliminary identification
possible far from the laboratory. Appropriate monographs should

however be consulted to verif the identifications.
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vertical branchletsS. ...ttt ittt ieieereocancceas A.clathrata
6% Fully, or almost tabular, tables not fused to plates........ 7
7(6%x) Tabular, growing from a central or lateral attachment
the horizontal growth component being more pronounced
than the vertical; horizontal branches round or later-
ally compressed and anastomose irregularly........ccecc... 8
7% Tabular, but horizontal branches vertically compressed
with frequent anastomoses; or vertical growth component
more pronounced than horizontal growth component............ 14
8(7x) Vertical branchlets fine and short (1-2 cm), projecting
upwards with small corallites (1-2 mm diameter)............ 9

8x Vertical branchlets thicl r and longer (1-3 cm), project-

ing upwards with medium 1ized corallites (2-3 mm diam.)....12
9(8) Branchlets and radials v ry uniform in shape and length....10
9% Branchlets and radials v riable in shape and length........ 11

10(9) Radial corallites neatly arranged in spirals along the

branchlets, tubular to tubular appressed and labellate

with dimidiate to narifc mopening..........c..c... A.hyvacinthus
10 Radial corallites not neatly arranged in spirals, tubular

to tubular appressed, ol en labellate with dimidiate to

nariform opening. ......ccccetcterccracaccaccnonann A.cvtherea
11(9%) Branchlets composed of several axial corallites and

their radials giving the branchlets an irregular appear-

ance, large axialsS......cccctecececscscocsscccncas A.anthocercis
l11* Radials very irregular, increasing in length towards

the branch tip, mostly tubular with nariform to round

OPENING. ..t v ceesecesasasscscssassncssasccscncscnsnss A.praniculata
12(8%) Vertical branchlets thick and long, diameter 7-13 mm,

length up to 90 mm, very regularly arranged, radials very
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16* Branches different........ ...ttt iieecenanennonnns 17
17(16*) Branches long, often of variable length, slightly to

strongly tapered, conspicuous and well exsert axial (3-4 times

the size of radials), radials with well developed upper wall,

secondary branchlets only arising from lower part of main

PranChesS. . ..t i it ittt ittt et i e eeeecesosnsoscccnaansess A.humilis
17+% Branches, axials and radi |ls different...................... 18
18(17*%) Branches thick and ta :ring, 2 types of radials (immer-

sed and tubular), axial s 1ller than in the previous

species (2-3 times the size of the radials)........ A.gemmifera
18% Branches thin (around 10 1), short, axial conspicuous

(twice the size of radials), radials with weakly devel-

oped upper wall, branchlets given off in all parts of

the main branches. ........ ittt tneenseennannss A.""qitifera
19(15%) Corymbose and heavy structured with conspicuous

axials, irregular in size and shape, often compressed;

radials never neatly arranged in rows or spirals, tubu-

lar appressed to immersed, with round or labellate op-

19% Growth form and thickness f branches different............. 20
20(19%) Corymbose and slender ranches of uniform shape and
appearance; or not corymb¢c e at all...... ..., 24
20* Corymbose to tabular with edium thick branches............. 21
21(20*) Thickset to slender b1 nches, conspicuous axials,
radials neatly arranged in rows and spirals, upper wall

of radials always missing, lower wall developed as a

21%x Structure of radials diffe ent, always with upper wall...... 23

22(21%) Corymbose to caespito-corymbose, radials typically
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bular, branches slender ¢ 31 tapering with irregular

SUDAIVISIONS. . it it i ittt ettt ittt teeaeeecossesanacnses A.horrida

29(26) Long sprawling branches with numerous incipient
axials on the upper side, very few corallites on the

lower side, radials vary rom tubular to sub-
29% Numerous secondary branct ets all over the upper side

of the main branches lea¢ ng in extreme cases to a

hispidose growth form, radials tubular appressed.....
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A REVISION OF THE HARD C AL FAMILY FAVIIDAE Gregory, 1900

(SCLERACTINIA: FAVIINA) IN SOUTH EAST AFRICA

Abstract

This monograph describes all species of the hard coral family
Faviidae, presently known to occur in South East Africa (i.e. the
African mainland coast south of the Tropic of Capricorn and the
Atoll Bassas da India in the Mozambique Channel. Most species are
of wide Indo-Pacific distrib :ion. The faviid fauna of Mozambique
was richer (29 species) than the South African fauna (24 species).
The fauna of Bassas da India was similar to that on the African
mainland coast with four additional species. Compared with other
areas in the Indo-Pacific, Sc¢ th East Africa has a moderately rich
Faviid fauna. Field and . boratory characteristics for each

species are described in detail.
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Characters

Favia is a very common gent with a world wide distribion. The
most commonly encountered gr ¢th form is massive and the colonies
can reach large sizes. The genus is characterized by the following
traits (after Chevalier, 1971):

1) Corallites are generally well separated. However, they
sometimes show a tendency to fuse, similar to the genus
Favites.

2) Budding is mainly intr :entacular, mono- to tristomodeal;
however, in certain species (Favia laxa Klunz.) both forms
of budding, intra- as well as extratentacular, can be
observed.

3) True, multitrabecular pali can be present, madeup of one
uniform fan system. Otherwise paliform spines are formed

by one simple or comr ind trabeculum.

FAVIA FAVUS (Forskal, 1775)
(Plate 1a)
Synonymy
Mad: (01 _favus Foi L, 1775.
Favia favus (Forskal); Matthai (1914, 1923); Crossland (1952);

Wells (1954); Chevalier (1971); Wijsman-Best (1972, 1974); Scheer
& Pillai (1974); Pillai & Scheer (1976); Faure (1977); Veron,
Pichon & Wijsman-Best (1977); Wijsman-Best, Faure & Pichon (1980);
Scheer & Pillai (1983); Veron (1986); Sheppard (1987); Veron
(1988); Sheppard & Sheppard (1991).

Material examined

8 specimens from 2-Mile Reef, Central Reef Complex, RSA (OR1/S2/2-
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Corallites

Often crowded and polygonal, unequal, spacing 2.5-3.5 mm, deep
calices (up to 9 mm), average diameter around 8 mm.

Septa

In number and disposition very similar to nallida; thin,
regularly exsert, not all reach the columella, fragile teeth on
the peripheral part, irregular teeth on the inner part, paliform
lobe or spine not always present, generally less conspicuous than
in F, pallida.

Costae

In two alternating size classes, extend far onto the coenosteum.
Columella

Spongy, of twisted trabeculae, integrating septal teeth, often not
very well developed.

Observations

The differences between F, s :ciosa and F. pallida are rather ill
defined. The corallites of F. speciosa have more crowded, unequal
and bigger calices, longer antations and more obvious paliform
lobes in F, speciosa than in . pallida (Chevalier, 1971; Veron et
al., 1977). On South African thi ) is ve 7 1d
therefore very well represented in the collection. This
observation supports the statement in Veron (1986), that FE.
speciosa is only common in s 1thern localities, outside the major
reef-belt. In the present ¢ llection this species 1is close to
F.pallida in calyx size an crowding. However, calices in F,
speciosa are more often polygonal. Septa bear longer spines and
rougher dentations. As most specimens of these two species were

collected on the same reef, and within the same or very similar
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habitats, the differences n granulation and dentation of the
septa are considered to be ¢ ecies-specific and are therefore used

to seperate the species.

FAVIA MATTHAII Vaughan, 1918
(Plate 2b)

Synonymy
F¢ "a matthaji Vaughan, 19! ; Wijsman-Best (1972, 1974); Veron,
Pichon & Wijsman-Best (1977); Veron (1986); Sheppard (1987); Veron
& Marsh (1988); Veron (1990).
Eaxia_maxxhgi Vaughan; Sheppard & Sheppard (1991).
Material examined
1 specimen from Two-Mile Reef, Central Reef Complex, RSA
(ORI1I/S2/2~-7-8/17).
Corallum
Massive, hemispherical.
Corallites
Round to oval, deformed where crowded; separated by a narrow
intercalicular groove, diameter 5-10 mm.
. )
In three orders; third order abortive, first order twice the
length and thickness of second order, distinct crown of 1large
paliform lobes on first order septa, rarely on second order; septa
ornamented with spines, which may bear further dentations; septa
thickened over the theca; rough granulations on septal sides.
Costae
Septocostae; first and second order of same size, third order

appears as intercostal ridge; bearing spines.
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$9/1991-6-6, ORI/S9,/1992-1-17, ORI/S9,/1991-1-18), 1 specimen from
Inhaca Island, Mozambique (( I/CIIIal(3) from Cabo da Inhaca).
Corallum

Massive, flat to hemispherical.

Corallites

Large, diameter 12-25 mm, crowded, therefore often deformed,
budding always intratentacu. r, moderately to well exsert (3.5 mm
on ORI/S9/1992-1-18, up to 12 mm on ORI/S9/1991-6-6).

Septa

In three size classes which do not correspond to the cycles; first
order very big, mostly with conspicuous paliform 1lobe, well
exsert, with strong dentat >ns often ornamented by trabecular
spines, which in some instances turn into carinae on the exsert
part of the septum; second order usually half the size of the
first order but with dentations of the same size, paliform lobes
mostly present, reach the columella, often exsert to the same
extent as first order; third order small, does not reach the
columella, but with similar dentations as the first two orders,

exsert to a much smaller extent; all septa with large granules on

Costae

Well developed, mostly equal between all three orders, though in
some corallites two orders m 7 be present, with prominent spines,
costae of neighbouring calices may or may not fuse.

Columella

Well developed, spongy, set ¢ ep inside the calyx.

Coenosteum

With characteristic blisters.
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cycle is visible; first ord - septa reach the columella and have
well formed péliform lobes, these can be separated from the septa
by a series of pores (in ORI/CVIjl(l) not in ORI/S2/1991-2-17 & -
18), second order septa only half the size of first order and may
lack the paliform lobes; all septa equally exsert above the theca
and slightly thickened.

Costae

Only septocostae, these well developed on first order only.

Colur (la

Inconspicuous to moderately well developed, consisting of twisted
trabeculae.

Coenosteum

Smooth with some blisters.

Observations:

The Southern African representatives of this species never exhibit

the massive columnar growth form which is typical in many areas of

the tropics. All the present specimens are very small.
ORI/CVIjl(1l), a whole color , is only 20cm in diameter and no
bigger colonies have yet :en observed, which is surprising,
1 in il v tl Les - 1in the t1

Boshoff (1981) identified the present specimen as "Leptastrea

bottai" (Mn.E.& H.).

GENUS BARABATTOIA Yabe & Sugiyama, 1941
Generic synonymy
Barabattoja Yabe & Sugiyama, 1941; Veron & Pichon (1982); Veron
(1986); Sheppard (1987); Veron & Marsh (1988); Veron (1990).

Parastrea Edwards & Haime, 1850.
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truly cerioid calyx arrangement. In certain species however, (E.

flexuosa, F. complanata, F. halicora) there 1is a progression

towards a subcerioid situatio

Favites 1is also <close to Go~"-"*"22a as 1in some instances
ltitrabecular paliform 1lobe (i.e. true pali), a characteristic

of Goniastrea, can be observe (Chevalier, 1971).

FAVITES PEN GONA (Esper, 1794)
(Plate 5b)
Synonymy
Madrepora pentagona Esper, 1794.

Favites pentagona (Esper) Yabe & Sugiyama (1935); Crossland
(1948); Chevalier (1971); Wijsman-Best (1972); Veron, Pichon &

Wijsman-Best (1977); Wijsman- :st, Faure & Pichon (1980); Scheer &
Pillai (1983); Veron (1986); Sheppard (1987); Veron & Marsh
(1988); Veron (1990); Sheppard & Sheppard (1991).

Material examined

4 specimens from Two-Mile Reef, Central Reef Complex, RSA
( SAM-H-4657 & -76, ORI/S2/2-7- /20, ORI/S2/2-14-15/13), 1 specimen
] N: -Mi: I E, L £ t, F o (ORI, 3/1991-. )
5 specimens from Inhaca Is and, Mozambique (ORI/CVIg4(1l) and
ORI/CVIg5(2) from Pta. Torres, ORI/CVIg4(2) and ORI/CVIg4(4) from
Isla dos Portugueses, ORI/CVIg5(3) from Saco da Inhaca); 1
specimen from Umdloti, Natal coast (ORI/CVIg5(1l)).

Corallum

Flat incrusting to submassive and hillocky; cerioid.

Corallites

From polygonal or hexagonal ai . crowded, to round and not crowded;
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intermediate between these two extremes in growth form.

Extratentacular budding is evident in all specimens.

FAVITES PERESI (Faure & Pichon, 1978)
(Plate 6a)

Synonymy
F- 'tes peresi Faure & Pichon, 1978.
Favites peresi (Faure & Pichon); Scheer & Pillai (1983); Sheppard
(1987); Sheppard & Sheppard (1991).
Material examined
1 specimen from Two Mile Reef, Central Reef Complex, RSA
(OR1/S2/1991-9-57), 1 specimen from Nine Mile Reef, Central Reef
Complex, RSA (ORI/S9/FFs6), 1 specimen from the Northern Reef
Complex, RSA (ORI/KB/1991-9- 5); 4 specimens from Inhaca Island,
Mozambique (ORI/CVIg3(1) and ORI/CVIg3(3) from Pta. Torres,
ORI/CVIg2(2) and ORI/CVIg3(2) from Cabo Inhaca).
Corallum
Massive, hemispherical, ceric 3.
Corallites
Larc (¢ L5 mm in the > axi ), polygor L, crowded, deep
(around 5 mm), with very acute walls.
Septa
In three orders, in some calyces an abortive fourth order; septa
of first and second order bear a distinctive paliform tooth; septa
with strong ornamented denté ions, unitrabecular spines tend to
fuse towards the calyx centre and form multitrabecular 1lobes;

septal sides are granulated.
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Columella

Spongy, trabeculae fused by horizontal plates.

Observations

This species is common on the reefs and in the intertidal in
northern Natal, where it forms encrusting to massive,
hemispherical colonies. ( lyx sizes, calcification, septal
dentation and the degree to which septa are exsert are remarkably
uniform in all specimens. This species can be separated from F,.
abdita by its size, the distance between the septal dentations,

and the presence of paliform lobes.

FAVITES ABDITA (Ellis & Solander, 1786)

(Plates 7aé&b)

Synonymy
Madrepora agbdita Ellis & Sol 1der, 1786.
Favites abdita (Ellis & Solander); Vaughan (1918); Yabe & Sugiyama

(1935); Crossland (1948, 1¢ 2); Wells (1954); Chevalier (1971);
Rosen (1971); Wijsman-Best (1972, 1976); Pillai & Scheer (1973,
1974, 1976); Veron, Pichon & Wijsman-Best (1977); Faure (1977);
Sche r & Pillai (1983); Sheppard (1987); Veron & !} rsh (1988);
Veron (1990); Sheppard & She »rard (1991).

Astraea virens Dana, 1846.

Material examined

1 specimen from Jesser Point, Sodwana Bay, Central Reef Complex,
RSA (ORI/S1/FFS4), 1 speci: :n from 2-Mile Reef (SAM-H-4644, 1
specimen from Bassas da India, Lagoon (ORI/Bdl1/1991-8-55), 1
specimen from Inhaca Island, Mozambique (ORI/CVIg2(3) from Pta.

Torres), 1 specimen from Port St. John, Transkei (ORI/CVIg2(1l)).
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Corallum

Flat incrusting in intertidal specimens, massive hemispherical in
subtidal specimens.

Corallites

Polygonal, crowded, diameter 12-18 mm.

Septa

In three to four different size classes which correspond to their
orders; first and second ¢ -le meet the columella; conspicuous
dentations on all septa which are very uniform in spacing and
size, rarely fusion of adjacent teeth, no formation of either
paliform lobes or true pali

Columella

Spongy, consisting of rod-like trabeculae.

Thecae

Thin; only thick on hillocky specimens (BdI/1991-8-55).
Observations

F. abdita is common and occt s over a wide range of habitats from
the intertidal to the deep subtidal. A fragment of one colony,
collected in a tidal pool, was encrusting, showing the typically
1l rge corallit of the si N -1 B o Vo3 n _
related to the fact that it came from an exposed environment. The
columellae varied in their development from consisting of only a
few trabeculae to well developed and spongy.

The subtidal specimens f;om the Northern Reef Complex show small,
very regular dentations. ORI/BdI/1991-8-55 is a hillocky specimen
with small corallites. ORI/CVIg2(3) from Pta. Torres is close to
the type specimen of Favites virens possessing thin septa and

walls, and having septa that are clearly arranged in 2-3 size
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Septa

In four size classes; all ¢ pta equally exsert, rounded over the
theca and continue as costae; average number of septa 40; on the
distal (outer) part, stro j, monotrabecular "astreoid" teeth,
which fuse on the proximal part to form pluritrabecular, "mussoid"
teeth (Chevalier, 1971); the mussoid teeth may take the appearance
of paliform lobes.

Columella

Weak development, consist ng of twisted septal teeth and
trabeculae.

Thecae

Thin to missing, or made up of trabecular apophyses.

Observations

The specimens form a very homogeneous series. They all have large
corallites but can easily be separated from F, abdita by the
larger dentations and the wider spacing of the dentations in F.
flexuosa. All three specir ns from South Africa resemble the
variation "magnistellata" of Chevalier (1971).

The presence of mussoid teeth 1is clearly visible in most
specimens. ORI/CVIgl(3) fr« Inhaca 1Island differs substantially
from the rest of the series by its smaller calyx size (up to 10
mm), very smooth septa and frequent fusion of septa. It was
identified as F, flexuosa due to the differentiation of the
dentations into monotrabecul r and pluritrabecular teeth. However,
there remains some doubt as to its true identity.

Boshoff (1981) identified is specimens from Mozambique as F.,

abdita (Ell. & Sol.).
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FAVITES HAI " -ORA (Ehremnberg, 1834)
(Plate 8b)
Synonymy
Astraea halicora Ehrenberg, 1834.
Gonjastrea - "° ora (Ehrenberg); Klunzinger (1879).

Favia halicora (Ehrenberg); Gardiner (1904); Matthai (1914).
Favites halicora (Ehrenberc ; Vaughan (1918); Hoffmeister (1925);

Crossland (1948, 1952); Chevalier (1971); Rosen (1971); Scheer &
Pillai (1974); Pillai & Scheer (1976); Veron, Pichon & Wijsman-
Best (1977); Boshoff (1981); Scheer & Pillai (1983); Veron (1986);
Sheppard (1987); Veron & Marsh (1988); Sheppard & Sheppard (1991).
Material examined

1l specimen from Jesser Point, Sodwana Bay, Central Reef Complex,
RSA (OR1/S1/Ffs3), 1 specimen from 2 Mile Reef, Central Reef
Complex, RSA (ORI/S2/1991-6-8); 1 specimen from Durban, RSA
(ORI/CVIf4(1l)); 1 specimen from Inhaca Island, Mozambique
(ORI/CVIgl(5) from Pta. Torres).

Corallum

Massive, flat.

C rallit

Cerioid, polygonal, without the sharp angles as in F,_ abdita,
diameter 8-14 mm, mostly around 10 mm.

Septa

In two or three cycles, first two cycles of the same size, third
cycle, if present, strongly reduced in size; septa descend very
abruptly into the calyx, dentations either irregular on the distal
edge or very regular throughout on all septa; often a distinct

crown of paliform lobes on most corallites made up by 1 to 3 fused
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Hoffmeister (1925); Yabe Sugiyama (1935); Crossland (1952);
Pichon (1964); Chevalier (1971); Rosen (1971); Wijsman-Best (1972-
1976); Scheer & Pillai (1974); Pillai & Scheer (1974, 1976); Faure
(1977); Veron, Pichon & Wijsman-Best (1977); Scheer & Pillai
(1983); Veron (1986); She »ard (1987); Veron & Marsh (1988);
Sheppard & Sheppard (1991).

Goniastrea columella Crossl: d, 1948.

Material examined

1l specimen from Two-Mile Reef, Central Reef Complex, RSA
(OR1/S2/2-13-14/18).

Corallum

Submassive, flat.

Corallites

Crowded, mono- to polycentric, forming only short series of a
maximum of 6 centres; average calyx size or valley width around 5
mm.

Septa

In two orders, often very irregular size differences; septa of
different orders often fuse; first order with well developed,
1 1al! rounc¢ 1 1 .iform 1lobe : b} | with fir . 1
dentations, sides finely gra 1ilated.

Columella

Well developed, spongy, 1in polycentric calices with trabecular
linkage which is fused to the septa and takes the form of a
vertical plate.

Observations

The only specimen in the collections shows all stages from a

monocentric to a submeandroi condition. Valleys are mostly bi- to
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tricentric with a maximum of six centres

present specimen seems to L
it tends to have short serie
Boshoff's (1981,
Vaughan, an agariciid.

GONIASTREA RI

Synonymy
Astraea retiformis Lamarck,
Goniastre; etif .

Ortmann (1888);

(Lamarck);

Klunzinger (1879);

in a few series. The
an ecomorph from exposed habitats as

rather than long meanders.

p.30) Goniastrea laxa Quelch is Coeloseris meyeri

FORMIS (Lamarck, 1816)
(Plate 9b)
1816.
Edwards & Haime (1846, 1857);
von Marenzeller (1907); Matthai

(1914); Vaughan (1918); 1 ffmeister (1925); Yabe & Sugiyama
(1935); Crossland (1952); Pichon (1964); Chevalier (1971);
Wijsman-Best (1972, 1976); Scheer & Pillai (1974); Pillai & Scheer
(1976); Faure (1977); Veron, Pichon & Wijsman-Best (1977);
Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai (1983); Veron
(1986); Sheppard (1987); Sh¢ pard & Sheppard (1991).

Material examined

2 specimens from Two Mil F E, «( 1l 1 I ( OHlex, RSA
(OR1/S82/2-2-3/18, ORI/S2/19 (-11-16), 1 specimen from Bassas da

India, Lagoon (ORI/BdI/1991-
Corallum

Typically massive and spher:

Corallites
Cerioid, crowded, polygonal
"honeycomb" pattern,

always monocentric,

-37).

al or flat incrusting.

(penta- to hexagonal) resulting in a

diameter 4-7 mm.
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GONIASTREA cf. EDWARDSI Chevalier, 1971
(Plate 10a)
Synonymy

Goniastrea edwardsi Cheval: r, 1971; Wijsman-Best (1976); Veron,
Pichon & Wijsman-Best (1977); Veron (1986); Sheppard (1987);

Sheppard & Sheppard (1991).

Material examined

1 specimen from Two-Mile Reef, Central Reef Complex, RSA (582/2-10-
11/20).

Corallum

Submassive, flat.

Corallites

Crowded, polygonal, though less angular than in G, retjiformis,
always monocentric, diameter 4-6 mm.

Septa

In three orders, third order abortive and not visible in every
corallite; second order usually only 1/2R; first and second order
exsert and continuous over the theca, septa of adjacent corallites
may fuse or be sepaerated by a narrow groove; regular dentations
of the same size on first i well as on the
palis; palis only well developed on first order septa; septal
sides granulated.

Columella

Spongy.

Thecae

Well calcified, thick, diameter lmm, thicker than in_G.retiformis.
Observations

In appearance this species 5 very similar to G. retiformis as it
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also has small, monocentric and polygonal calices. The corallites,
however, appear 1less angular and the walls are thicker. In
addition the septa are thicker, with larger granulations. Septa
are exsert and in most cor llites continuous over the theca. The
size difference between first and second order septa is more
pronounced and regular than in the two specimens of G. re“ " “ormis.

However, more material is needed to confirm the identity of this

specimen beyond any doubt.

GENUS PLATYGYRA Ehrenberg, 1834
Generic synonymy
Platygyra Ehrenberg, 1834; Vaughan & Wells (1943); Wells (1956);
Chevalier (1971), Veron, Pichon & Wijsman Best (1977).
Astoria Edwards & Haime, 1848.
Coeloria Edwards & Haime, 1848; Matthai (1928); Crossland (1952);
Alloiteau (1957).
Characters
Meandroid. Colony formation by linear, intramural, polystomodeal
budding. Thecae are narrow and those of adjacent valleys are

i i.

PLATYGYRA DAEDA] A (Ellis & Solander, 1786)
(Plate 10b)
Synonymy
Madrepora daedalea Ellis & Solander, 1786.

Meandrina daedalea (Ellis & Solander); Dana (1846).
Astoria daedalea (Ellis & Solander); Edwards & Haime (1849).
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Thecae

Narrow, often perforated in the upper part.

Observations

The 11 specimens from South Africa form a very homogeneous series
in growth form and sceletal characteristics. All were collected in
depths less than 20m on Two-Mile Reef, an area with relatively
uniform environmental conditions, and represent the same ecotype.
All specimens show a tendency to form very 1long valleys without
centres. In the two smallest colonies (ORI/S2/2-13-14/1,
ORI/S2A/Fpl) valleys are sh :t, many are mono- to tricentric, but
a tendency to form longer valleys is discernible.

Valleys are in most specimens fairly straight, in ORI/S2/2-4-5/24
markedly wundulating. The walls are uniformly thin in all
specimens. Paliform lobes a: not present in any specimen.

The specimens correspond well to the description of "P. daedalea
from biotopes with relatively poor illumination" in Veron et al.

(1977). ORI/S2/2-4-5/24 resembles the variation "leptotricha" of
Chevalier (1971).

Boshoff (1981) identied his specimens from Mozambique as
P.] nellina (Ehrbg.). I cor (¢ tl 1 1 P. (Ell. &

Sol.).

PLATYGYRA SINENSIS (Edwards & Haime, 1849)
Plate 1lla)
Synonymy
Astroria sinensis Edwards & aime, 1849.
Coeloria sinensis Edwards & Haime, 1857; Studer (1881); Ortmann

(1892); Gardiner (1899
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and P. pini as both species have very short series. P, crosslandi
and_P. pini have much thicker walls, a better developed columella,
bigger septal dentations an paliform lobes, which are missing in
P.sinensis. The species' characters and the illustrations and
descriptions in Scheer & Pillai (1983) and Sheppard & Sheppard
(1991) seem to indicate that P. crosslandi may be synonymous with
P, pini (Matthai, 1928). However, more material is needed to

confirm this point.

GENUS LEPTORIA Edwards & Haime, 1848
Generic synonymy
Madrepora Ellis & Solander, 1786.
Meandrina (pars) Dana, 1846.
Leptoria Edwards & Haime, 1848; Vaughan (1918); Matthai (1924);
Vaughan & Wells (1943); v l1ls (1956); Chevalier (1971); Veron,
Pichon & Wijsman Best (1977).
Platvavra (pars) Matthai (1928); Yabe, Sugiyama & Eguchi (1936).
Characters
Meandroid. Colony'formation by intramural, polystomodeal budding.
Thec: thin, o1 :l L. ¢ 0 lla thin, 1 .1 -, contir i

not continuous.

LEPTORIA PHRYG. . (Ellis & Solander, 1786)
(Plate 12a)

Synonymy
Madrepora phrygia Ellis & S .ander, 1786.
Meandrina phrvgia (Ellis & Solander); Dana (1846).
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Oulophyllia aspera Matthe , 1928; Scheer & Pillai (1974);
Chevalier (1975); Wijsman-Best (1976).

Material examined

3 specimens from Inhaca Island, Mozambique (ORI/CVI11(1),
ORI/CVI12(1l), ORI/CVI12(2)).

2 specimens from Two-Mile eef, Central Reef Complex, RSA (not
indexed).

Corallum

Massive, hemispherical.

Corallites

Meandroid, with distinct centres, valley width 8-15 mm, valleys
with up to 8 centres.

Septa

Thin, in two orders although they cannot always be distinguished;
exsert; first order septa ore exsert than those of the second
order, which are sometimes obsolete in their upper part where they
fuse with the wall; septa from neighbouring valleys join over the
thecae; sides with granules arranged in rows; conspicuous
dentations increasing in size towards the centres of the valleys.
Columella

Well developed, spongy; columellae from adjacent centres are
connected by a trabecular network incorporating twisted septal
teeth, sometimes with platelike anastomoses.

Thecae

Thin, perforate in their uppermost partions.

Observations

This species is easily recc nized by its wide valleys, being the

only meandroid species with such large corallites in the area. It

241












Yabe & Sugiyama (1935); Crossland (1952).

Montastrea curta (Dana); Chevalier (1971); Faure (1977); Wijsman-

Best (1977); Veron, Pichon & Wijsman-Best (1977); Veron (1986);

Sheppard (1987); Veron & Marsh (1988); Veron (1990); Sheppard &

Sheppard (1991).

Material examined

3 specimen from Inhaca Island, Mozambique (ORI/CVIk1(3) from

Pta.Torres; ORI/CV1k2(1l) and ORI/CVIk2(2) from Cabo Inhaca).

Corallum

Massive, hemispherical.

Corallites

Round, regular, diameter 3.5-6 mm, well spaced, exsert to about 1

mm.

Septa

In three cycles, the first two of same size and shape, not, to

only slightly, thickened above the thecae, exsert, reach the

columella, with paliform lobes which are fused to the columells,

mostly small, regular dentations or 1large, ornamented spines,

sides granulated; third cycle only to 1/3-1/2R, septa descend
ptly into the ¢ lyx, do not 1 ch the colun l|la, °t, sic

granulated.

Columella

Well developed, of upright and only partly fused trabeculae.

Costae.

First and second cycle cos ae are of same size but bigger than

third cycle costae; first and second cycle run onto the

coenosteum, third cycle doesn't.
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(1973); Scheer & Pillai (1974); Wijsman-Best (1977); Veron, Pichon

& Wijsman-Best (1977); Wijs an-Best, Faure & Pichon (1980); Scheer

& Pillai (1983); Veron (1986); Sheppard (1987); Veron & Marsh

(1988); Veron (1990); Sheppard & Sheppard (1991).

Material examined

3 specimens from Two-Mile Reef, Central Reef Complex, RSA

(OR1/S52/1991-2-14 , ORI/S2/1991-2-15), 1 specimen from Nine-Mile

Reef, Central Reef Complex, RSA (ORI/S9/1992-1-16), 2 specimens

from Inhaca Island, Mozambique (ORI/CVIn2(3) from Baixo 213,

ORI/CVIk1l(2) from Saco da Inhaca).

Corallum

Massive, with or without laminar edges.

Corallites

Plocoid, diameter 2-3 mm, crowded, round to slightly polygonal

where crowded.

Septa

In three orders, the first two may be of the same size, third

order much smaller, true pali on first and second order, forming

mostly one, in some corallites two concentric crowns of pali
tl A Lo _ li th: ; .

order project horizontally into the calyx for about 2/3R, then

descend abruptly; septa moderately exsert, thickened over the

thecae.

Columella

Weakly developed, consistin of only a few rod-like trabeculae.

Costae

Equal to subequal, do not run far into the coenosteum, usually

separated by an intercalicular groove.
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Observations

The specimens correspond very well to the description of ecomorph
"yrvillei" of Veron et al. (1977). The original colony, from which
the specimens ORI/S2/1991-2-14 and ORI/S2/1991-2-15 were taken,
was massive with laminar ed¢ 5 growing in layers.

P, versipora is very similar in appearance to some Montastrea.

They can, however, be separated by the form of their septa and the

development of the pali (1 Plesiastrea) or paliform 1lobes (in
Montastrea). The true pali in Plesiastrea are much larger then the

paliform lobes of Montastrea. Also the septa of Plesiastrea do not
descend as abruptly into t : calyx as in Montastrea. The 1living
colony is often very attractively colored, with a white coenosarc
and red polyps with white oral disc.

Boshoff (1981) erronously identified his specimens from Mozambique

as Montastrea apnularis (E11.& Sol.), an Atlantic species.

GENUS LEPTAST :i:A Edwards & Haime, 1848
Generic synonymy
Leptastrea Edwaeds & Haime, 1848.
I -vi .r¢e Edwards &1 ime, 1848.
Characters:
This genus is close to Montastrea and the two are often difficult
to distinguish. In most sot hern African specimens Leptastrea has
smaller, less exsert corallites. These are primarily rounded, but
as they are usually crowded, they tend to become more irregular in
shape. Septa are in two or more size classes. The columella is
well developed and consists of rod-like trabeculae. Paliform lobes

may, or may not be developed.

249






cycle.

Costae

Poorly developed or absent.

Observations

As the species in this genus are very variable and difficult to
distinguish, there remains some incertainty to the identity of
this specimen. More specimens would be needed in order to allow
further insights into the v riability and therefore a more certain
identification.

Boshoff (1981) erronously identified one specimen as Solenastrea
hyvades (Dana), an Atlantic »ecies. Solenastrea is now considered
to be, at least partly, a synonym of Cyphastrea (Veron et al.

1977).

LEPTASTREA BOT" E (Edwards & Haime, 1849)
Synonymy
Cyphastrea bottae Edwards & Haime, 1848.
Cvphastrea bottai Milne Edwards & Haime, 1857.
Leptastrea bottaji Ortmann (1888)
] > stre i Klv zir . 1879; © m, 1986.
Leptastraea bottae Klunzin =2r, 1879; Vaughan (1918); Crossland
(1948, 1952); Veron, Pichon & Wijsman-Best (1977); Scheer & Pillai
(1983); Sheppard (1987), Veron (1990).
Material examined
1 specimen from Inhaca Island, Mozambigue (ORI/CVInZ(Z)).
Corallpm

Massive.
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Characters

This genus 1is easily identified by the small size of the
corallites (mostly around 3 mm), which are usually round and not
crowded, and the two very distinct size classes of the septa.
Corallites are usually plocoid and in many species well spaced.
The coenosteum is blistered and/or covered with spinules. Septa
are very distinct - a cycle of 12 large septa is alternating with
12 small septa, which do not reach the columella. The large septa
are often thickened above the thecae, which gives them an arrow-

shaped appearance.

CYPHASTREA CHALCIDICUM (Forskal, 1775)
(Plate 15a)
Synonymy
Madrepora chalcidicum Forsk L, 1775.

Cyphastrea chalcidicum (] rskal); Klunzinger (1879); Ortmann
(1888, 1892); Crossland (1952); Yabe & Sugiyama (1935); Rosen

(1971); Veron, Pichon & Wijsman-Best (1977); Boshoff (1981); Veron
(1986); Sheppard (1987); Veron & Marsh (1988).

! L

3 specimens from Inhaca Island, Mozambique (ORI/CVIcl(1l),
ORI/CVIcl(3) from Pta. Torres, ORI/CVIcl(4) from Pta Rasa).

2 specimens from the Northern Reef Complex off Kosi Mouth, RSA
(ORI/KB/1991-9-43, ORI/KB/1 711-9-44).

Corallum

Massive.

Corallites

Small, conical, exsert, diameter up to 2 mm.
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Septa

24 in two orders; first order large and thick, sometimes divided
into two hexameral cycles v ere the primary cycle is 1/4 bigger
than the secondary cycle; septal sides granulated; no paliform
lobes; second order reduced.

Columella

Weakly developed, consists of only a few twisted trabeculae.
Costae

First order well developed, acond order markedly smaller.
Coenosteum

Blistered, with exothecal spines.

Observations

This is the only species c Cyphastrea so far recorded on the
South East African mainland coast. Corallites are slightly smaller
and thecae thinner then in the C, serajilia specimens from Bassas

da India. Also the coenosteum is more blistered with less spines

in the C, chalcidicum specimens.

CYPHASTREA Si AILIA (Forskal, 1775)
( lat 5b)
Synonymy
Madrepora serailia Forskal, 1775.

Cvphastrea serailia (Forskal); Ortmann (1888); Vaughan (1918);
Yabe & Sugiyama (1935); Cros land (1952); Wells (1954); Chevalier

(1975); Faure (1977); Veron, Pichon & Wijsman-Best (1977);
Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai (1983); Veron
(1986); Sheppard (1987); V on & Marsh (1988); Veron (1990);

Sheppard & Sheppard (1991).
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this genus 1is considered to be synonymous with Cyphastrea (see

above).

GENUS ECHINOPORA Lamarck, 1816
Generic Synonymy
Echinopora Lamarck, 1816.
I »lanarja Lamarck, 1816; (pars) Ehrenberg, 1834.
Echinast a de Blainville, . 30.
Stephanocora Ehrenberg, 1834.
Acanthophora Verrill, 1864.
Acanthelia Wells, 1937.
Characters
Echinopora is closest to Cy lastrea from which it is separated by
bigger corallites and a mostly lamellar, fruticose or submassive

growth form, while Cyphastrea typically grows massive.

ECHINOPORA | MELLOSA (Esper, 1795)
(Plate 16a)
Synonymy
. 17

Echinopora concinna Verrill, 1901; Boshoff (1981).

Echinopora lamellosa (Esper); Vaughan (1918); Crossland (1952);
Wells (1954); Scheer & Pillai (1974); Chevalier (1975); Pillai &

Scheer (1976); Faure (1977); Veron, Pichon & Wijsman-Best (1977);
Wijsman-Best, Faure & Pichon (1980); Scheer & Pillai (1983); Veron
(1986); Sheppard (1987); Veron &Marsh (1988); Veron (1990);

Sheppard & Sheppard (1991).
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the columella; second cyc¢ e thinner than first, less exsert,
reaches the columella; third cycle often reduced, does not reach
the columella.

Columella

Well developed, spongy.

Costae

Well developed, exothecal costae often incompletely fused,
ornamented costal spines.

Observations

This is a very common species on South African reefs. It is also
the most common Echinopora. The typical growth form is lamellar,
rarely producing more than thick upward pointing proliferations.
ORI/S9/1991-2-8 is such a [ oliferation. A more or less branching
growth form, as in the wvariation "fruticulosa", is never

developed.

ECHINOPORA HIRSUT) SIMA (Edwards & Haime, 1849)
(Plate 17a)

Synonymy
] 1dnc x hirs i ima Edv rds & Hair . 1849; Chevali : (. 75),
Pillai & Scheer (1976); Veron, Pichon & Wijsman-Best (1977);
Scheer & Pillai (1983); Veron (1986); Sheppard (1987); Veron &
Marsh (1988).
Material examined
1l specimen from Inhaca Island, Mozambique (ORI/CVId3(1)), 1
specimen from Bassas da India, lagoon (ORI/BdIl/1991-8-54).
Corallum

Laminar.
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A REVISION OF THE HARD CORAL FAMILY PORITIDAE Gray, 1842

(Scleractinia: Fungiina) IN SOUTH EAST AFRICA

Abstract

This review presents all 12 species 1in the genera Porites,
Alveopora and G-——" 7~ ~—a presently known to occur on the South-East
African coast (i.e. the African coast south of the Tropic of
Capricorn) and at the atoll Bassas da India in the Mozambique
channel. All recorded species are of wide Indo~-Pacific
distribution. The Mozambiquan fauna was richer than the South
African fauna (14 species ' rsus 9 species). Most species are of
Wi Inc -I :i 11 ., with only ¢ 1itly er nic

species (Goniopora crassa Crossland). Laboratory and field

characteristica are discussed in detail.
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Introduction

The Poritidae is the third important family, which is treated in
greater detail in this thesis. Members of this family are common
all across the Indo-Pacific and are amongst the most important
frame-builders. This family is particularly interesting for their
capability of commonly building enormous colonies, which may
attain several metres in diameter. They mostly dwel on leeward,
shallow reef environments (Sheppard & Sheppard, 1991). As such
environments are not found in South Africa, but only from Inhaca
Island northwards, it can » deduced that poritids will play a
more important role in Mozambique than in South Africa.
Nevertheless they are common in all South East African reef coral

communities and therefore merit special attention.

Material & Methods

Collecting sites were the se 2 as for the material used in Part I,

Chapters 2 and 5.

FAMILY P RITIDAE Gray, 1842
Within thi : ol 1y r¢ < ,
Porites, Goniopora and Alvec ora, all of which are found in South-
East Africa, and one small, monospecific genus, Stylaraea, which
occurs in the Western Indian Ocean (Veron & Pichon, 1982), but has
not yet been recorded on the Eastern African coast. The family is
characterized by a massive growth form and small corallites. The
colonies can attain very lé ge sizes of several metres diameter,
which makes them, especially the genus Porites, very important

frame~-builders in almost every coral reef area of the world.
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Various stages of reduction of the sceleton occur, reaching a
climax in Alveopora, which as a highly reduced sceleton, but

nevertheless can form large c lonies.

Genus Porites Link, 1807
Ger :ic Synonymy
Porites Link, 1807
Neoporites Duchassaing & Michelotti, 1860

Cosmoporites Duchassaing & Michelotti, 1860

Ne¢ pora Quelch, 1886

Porites is one of the most i portant genera on Indo-Pacific coral
reefs. The growth form 1is +typically massive, although three
species with nodular to branching growth form are found in our
area. This genus 1is characterized by the distinct pattern of
septal arrangement: a short dorsal directive septum, the ventral
directive septum and two lat ral septa forming a ventral triplet,
which may be fused or not, and lateral septa which are mostly
fused in pairs. The varic: ions in this pattern are species

specific (Fig. 1),

PORITES LUTEA 1 wards & Haime, 1860
(Plate 1la)
Synonymy
Porites lutea Edwards & Haime, 1860; Klunzinger (1879);
Ortmann (1888); Vaughan (1918); Matthai (1932); Hoffmeister
(1925); Wells (1954); Scheer & Pillai (1974); Pillai & Scheer
(1976); Scheer & Pillai (1983); Veron & Pichon (1982); Veron

(1986); Sheppard (1987); Sheppard & Sheppard (1991).
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pali; 1lower synapticular ri j complete, outer synapticular ring

incomplete; radii 1linking :)pta to columella (not visible on

ORI/BIIC5(4)).

Columella

Present, well developed, often compressed in direction of
active septa.

Thin, with three rows of spic les on the upper edge.

Observations

On ORI/BdI/Porl(l) the fusion of the ventral triplet only occurs

on the hillocky parts of the corallum in about 50% of the calices.

ORI/BdI/Porl(2) is a more ty ical corallum with less wvariation in

the degree of fusion of the v ntral triplet.

PORITES SOLIDA (Forskal, 1775)
(Plate 2a)

Synonymy
Madrepora solida Forskal, 1775.
Porites solida (Forskal); Klunzinger (1875); Ortmann (1888);'Von
Marenzeller (1901, 1907); Va 31 1 (1918); Crossland (1948); Sche -
& Pillai (1974); Pillai & ¢ heer (1976); Veron & Pichon (1982);
Scheer & Pillai (1983); Verc . (1986); Sheppard (1987); Sheppard &
Sheppard (1991).
Material examined
1 specimens from Inhaca Island, Mocambique (ORI/BIIC1(1), Pta.
Rasa); 1 specimen from Xai X i, Mozambique coast (ORI/BIIC1l(1l)); 4
specimens from Two-Mile Reef, Central Reef Complex, RSA

(OR1/S2/1991-11-18, ZMTAU/VII-B-10, ZMTAU/III-B-11, ZMTAU/I-F-4),
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1 specimen fr« Nine-Mile Reef, Central Re I Complex, RSA
(ORI/S9/1991-11-19).

Corallum

Massive, undulating surface.

Corallites

Polygonal, crowded, diameter 1.5-2mm, adjacent corallites only
separated by 1 e in wall.

Septa

Ventral triplet free, dorsal directive septum is a bit shorter or
as long as late: septa; septa do not reach the upper edge of the
wall but begin approximately 1/4 of the wall height down; septa
often divide ne - the wall and bear 2-3 hirsute denticles, the
innermost of which resemble Pali; within the late il septal pairs,
one is often shc ar and bends towards the longer one, which bears
the palus.

Columella

Weakly develope to absent; laterally compressed in the same
orientation as the directive septa.

Thecae

High, acute, bearing echinulate dentations on the upper edge.
Observations:

This species 1is readily recognized in the field by the usually
very high and acute wall. The absence of clearly differentiated
pali and the pattern of fusion (or, rather, non-fusion) of the

ventral triplet are very typical.
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Columella

Mostly missing; when present, then shorter than the pali.

Observations
This is one of the more common Pgorites species in South Africa.
Underwater it is easily dentified by 1its dgenerally dreen

ration and the hillocky or branching, very irregular dgrowth
fo . Also, the linear arra jJjement of the corallites, especially

on hillocky parts is easily 1 cognized.

PORITES NI( ESCENS (Dana, 1846)
(Plate 3a)

Synonymy
Porites nigrescens Dana, 18 3; Edwards & Haime (1860); Bernhard
(1905); Vaughan (1918); Yabe & Sugiyama (1935); Faure (1977);
Boshoff (1981); Veron & P: hon 91982); Veron (1986); Sheppard
(1987).
Material examined
1 specimen from Inhaca Island, Mozambique (ORI/BIIC7(1)); 2
specimens from Bassas da In¢ a (ORI/BdI/1991-8-33, ORI/BdI/1991-8-
60), 1 specin from 2-mi] I E, 21 . F 2f Complex, I \ (SAM-
H-4688) .
Corallum
Branching, branches tapering with acute tips; branchlets
cylindrical, laterally slightly compressed.
Corallites
Markedly concave with deep central fossa, diameter 1-1.5 mm;

polygonal; intercalicular distance less than 1 mm.
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Septa

Ventral triplet mostly free, fused only in a few corallites; pali
are well developed when the ventral triplet is fused; septa are
thick with only one denticle and a palus.
Columella
Not al 7S developed; when present styliform.

e ations:
This is the only truly branching Porites species found on the
South East African mainland coast. Soth African specimens exhibit

less branching than specimens from Mozambique. Affinities to P.

cylindrica are discus$ed bel v.

PORITES CYL™ MRICA Dana, 1846

(Plate 3b)
Synonymy
Porites cylindrica Dana, 1846; Bernard (1905); Vaughan (1918);
Chevalier (1968); Veron & Pichon (1982); Veron (1986); Sheppard
(1987).
Porites andrewsi Vaughan, 1918; Hoffmeister (1925); Yabe &
Sugiyama (1935); I L & ¢ ar (1973,-1976); Faure (1977).
Material ined:

2 specimens from Bassas da India, Lagoon (ORI/BdI/1991-8-61,
ORI/BAI/1991-8-62). |

Corallum

Branching with short, stout ranches.

Corallites

Much less concave than in P, nigrescens; diameter around 1 mm,

crowded, polygonal; distance between corallites can vary between
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Torres).
Corallum
Columnar to branching with blunt ends.
Corallites
Crowded, polygonal, diameter round 1,5 mm, seperated by only a thin

a; strongly concave, whi¢ gives a pitted appearance; budding is
extratentacular.
Septa
Ventral triplet is free; 8 pali, the one on the the directive septa
is smaller than on the lateral septa. 2 denticles on each septum, both
smaller than the Pali; lower synapticular ring often present, outer syn-
apticular ring usually absent; some bifurcation of lateral septa before
they reach the wall; septa linked to the columella by synapticulae.
Columella
Present, in form of a tooth and smaller than the pali; may be la-
terally flattened in direction of directive septa.
Thecae
Thin, acute, with a line of dentations on upper margin.
Observations
More r e L is r 3:ded to :téin the correctr 3 s = tl I

fication and the presence of this species in South-East Africa.

PORITES LOBATA Dana, 1846
Synonymy
Porites lobata Dana, 1846. E vards & Haime (1860); Vaughan (1918);
Crossland (1952); Wells (195 ); Scheer & Pillai (1974); Veron &
Pichon (1982); Veron, 1986; Sheppard (1987); Sheppard & Sheppard

(1991).
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Goniopora is an easily recc 1ized genus with long, fleshy polyps,
which are extended by day. It has the biggest corallites in the
family Poritidae, with a v ry distinctive septal pattern. Septa
are basically in three orders, but this situation is not always
discernible ( Bernard, 1903; Veron & Pichon, 1982). Septal fusion

3s not follow as fixed a pattern as in the genus Porites.

GONIOPORA DJIBOUTENSIS Vaughan, 1907
(Plate 4a)

Synonymy
Goniopor- 1jiboutensis Vau han, '1907b; Veron & Pichon, 1982;
Veron, 1986; Sheppard (1987); Sheppard & Sheppard (1991).
Material examined
2 specimens from Two-Mile Reef, Central Reef Complex, RSA
(ORI/S2/1991-6-9, ORI/S2/1991-6-10), 2 specimens from Inhaca
Island, Mozambique (ORI/BIIbl(1l), ORI/BIIbl(3) from Pta. Rasa).
Corallum
Massive, cushion shaped, very irregular in outline.
Corallites
Large and de . di 31 3-5 P TR S jular, polygor 1, only
on rounded parts of the corallum are there some round corallites
(82/1991-6-9).
Septa
Very regular and size clas: s easily distinguishable, gonioporoid
pattern of fusion mostly not apparent; with well developed
dentations and paliform lok s on the biggest septa, these are not

developed in all corallites; septal sides slightly granulated;

exsert.
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Columella

From large and very apparent to only moderately developed; always
fused to the inner end of the septa.

Thecae

Diameter mostly around 1 mm, compact.

0 iervations:

Goniopora diiboutensis is ¢ mmon in South Africa and is easily
recognized by the large pc yps of usually brown colour with a

protruding oral field. The keleton is easily identified because

the large corallites have better-developed columellae than G,

stokesi.

GONIOPORA STOK 3I Edwards & Haime, 1851
(Plate 4b)

Synonymy
Goniopora stokesi Edwards & Haime, 1851; Edwards & Haime (1860);
Ortmann (1888); Scheer & I llai (1974); Veron & Pichon (1982);
Veron (1986); Sheppard (1987 ; Sheppard & Sheppard (1991).
Material examined
1 lr f1 n Int ] l, Mo: mnbique (ORI/BIIbl(2) from Pta.
Torres).
Corallum
Massive, sperical; surface w th small irregular humps.
Corallites
Polygonal and very irregular; diameter 2-4 mm, depth mostly £from
3-45 mm; numerous young c¢ rallites produced by extratentacular

budding are visible.
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Corallites

Diameter 1.8-3 mm, very shallow, polygonal; intercalicular
distance 0.8-1 mm.

Septa

Long first order septa, which reach the columella and bear very
prominent pali; second order septa are short and descend abruptly
into into the calyx; they are mostly free, but a gonioporoid
pattern of fusion can sometimes be observed; pali reach to the
same height as the theca and bear elaborate spines; they are often
laterally flattened and fus: 3 to the columella; all septa bear
dentations and have granulated sides.

Columella

Generally well developed, either in form of twisted trabeculae or
in form of a solid rod, which may be as high as the pali and
laterally flattened.

Thecae

Relatively thick compared to calyx diameter, made up of septa and
linking synapticles; it ther Iore appears very porous.

Observations

Gonic 12 W 3lie 3is is ¢ 1th A1 11 ., It 1is
easily recognized both in life and as bleached skeleton by the
much smaller polyps and corallites, which separate it from the
other common species, G, dji (utensis.

The identity of specimen Z| 'AU/IV-A-5 is unclear. It is a very
small specimen from Two-Mile Reef, RSA, which strongly resembles
Goniopora tenuidens. More material would be needed to confirm the
presence of this species, w ich has not yet been recorded as far

west as the African coast.

286






GONIOPORA LOE Edwards & Haime, 1860
Plate 5b)

Synonymy
Goniopora lobata Edwards & Haime, 1860; Bernard (1903); Vaughan
(1907); Crossland (1948, 1952); Wells (1955); Veron & Pichon
(1982); Veron (1986); Sheppard (1987).
Material examined
1 specimen from Inhaca Island, Mozambique (ORI/BIIC2(2) from Baixo
213). |
Corallum
Massive, columnar.
Corallites
Polygonal and shallow, diameter 1.5-3 mm.
Septa
Mostly in three size cla ses, gonioporoid pattern of fusion
generally well developed; fi st order septa may bear large spines,
which appear 1like pali, these can be laterally flattened; all
septa with spines of vario development; sides granulated; only
tl two 1 1 : >t 1 cycl £ I to til ¢ ~un lla.
Columella
Generally well developed in most calices, consisting of fused
trabeculae and synapticulae.
Thecae
Very porous.
Observations

This species has not been found south of Inhaca Island, where it
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11-16); 1 specimen from In aca Island, Mozambique (ORI/BIIa2(1l)
from Saco da Inhaca).

Corallum

Massive (as far as the te: . applies in a species with such a

fragile skeleton), hemisphe ical; ORI/BIIa2(l) is only a small
ule which however shows the same growth tendencies as ORI/S2/2-

12-13/8.

Corallites

Polygonal, crowded, diameter 1.5-2 mm.

Septa

Very reduced, only present in form of tapering spines up to 1/4R;

these spines may fuse in the centre and then strech across the .

entire calyx. Spines originate at various depths in the calyx; if

more than one spine is pres nt, the spines are arranged in rows;

no complete cycles discernible.

Columella

Missing.

Theca

Mostly hexagonal or heptagc al; each side is made up of two to

three trabecul: pali by 71 at r or

less regular intervals.

Observations

This species is not uncommon on deep reefs in South Africa, where

it can form colonies of up to 2m diameter. It 1is easily

distinguished from A. allingj by its completely different growth

form and its smaller corallites. The 1living animal has shorter

polyps than in the previous species.
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ALVEQPORA AL NGI Hoffmeister, 1925
(Plate 6b)

Synonymy
Alveopor- -llingi Hoffmeister, 1925; Wells (1954); Pillai & Scheer
(1976); Veron & Pichon (1982); Veron (1986); Sheppard (1987);
Sheppard & Sheppard (1991).
Material examined
6 specimens from Kosi Bay, Northern Reef Complex, RSA
(OR1/KB/1991-9-1, ORI/KB/199 -9-17, ORI/KB/1991-9-39, ORI/KB/1991-
9-40, ORI/KB/1991-9-41, ORI/KB/1991-9-56), 1 specimen from Four-
Mile Reef, Central Reef Complex, RSA (ORI/S5/1991-11-14).
Corallum
Short, blunt and very 1 regular branches arising from an
incrusting to submassive base.
Corallites
Polygonal, crowded, of very irregular size and shape, diameters
vary from 1-4 mm, often in adjacent corallites; corallites tend to
get smaller towards the tips of branches.
Septa
I _nent vari ;3 from no sapta at all (ORI/ /199! -1) to two
well developed cycles; in all cases septa consist only of spines
which often fuse with the columella; opposite spines may fuse and
then span across the calyx; depending on the development, septa
consist of a more or less accurate vertical row of spines or only
of one or a few individual s Lnes per septum.
Columella
May be completely absent or well developed; in individual

corallites only the columellae, but not the septa can be present
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along the east African coas . This situation is similar to that
observed in the Red Sea, wh e high latitude reefs are richer, or
at least as rich, as their tropical counterparts (Sheppard, 1987;
Sheppard & Sheppard, 1991). There 1is, however, a possibility that
the given distribution of diversity reflects more a distribution

"publication richness" than of actual faunal richness as the
areas, which have received mc¢ t attention, are those with the highest
recorded diversity. On that score it is difficult to imagine a
tropical area 1like East Africa to be poorer in species than a
marginal, subtropical area such as southern Mozambique. It 1is
therefore not possible to p: perly evaluate the wvalidity of Jokiel
& Martinelli's (1992) hypothesis for the southern Indian Ocean due
to the large gaps in our kn¢ ledge about the tropical East African

coral fauna.

The Eastern African, and to a lesser extent also the South East
African, coral fauna has quite a strong component of endemic
genera and species (A mastrea, Horastrea, Ervthrastrea,
Gyrosmilia, Astraeosmilia). In the previous chapters, 4 species of
Acropora were described, which also seem to be endemic to this
region. This fits in well ith current biogeographic hypotheses.
Rosen (1984) postulates neogene speciation as due to "glacio-
eustatic disruption of existing...population patterns”. Jokiel &
Martinelli (1992) enhanced this scenario by adding current
patterns and deep-water ar as as barriers. Using Hawaii as an
example, they argued that for speciation a relatively small stock
of species is needed, whic is more or less isolated from the

diversity center. Within tt subregion gene flow would exist but
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little or no fresh imput would be provided by the diversity
center. A similar situation appears to exist in the South East
African region, where t 2 reefs are seperated from the
(postulated) East African c¢ ter of diversity by the Zambezi mouth
and almost 1000km without & 7 significant coral reef areas. This
lative isolation may have been enough to allow speciation,
especially within such a pla tic genus as ACropora.
It is also within the genus cropora that the most drastic decline
in species richness 1is observed between Mozambique and South
Africa. This may largely be due to the restricted amount of
suitable habitat available on South African reefs (see Part II,

Chapter 1).

Conclusion

The hitherto 1largely unknown hermatypic coral fauna of South
Africa and the 1little-~-known coral fauna of Mozambique were found
to be very rich with 90 and 115 species respectively. The drop in
species richness between these two areas is most probably due to
reduction in habitat availe ility @n South Africa (éee Part 1II,
Chapter 1). Most of the occurring sp :cie are of wic Indo-Pacific

distribution, although a smé | endemic component is present.
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A CHECKLIST OF THE HERMATYPIC SCLERACTINIA OF SOUTH EAST AFRICA

Abstract

A complete checklist of hermatypic coral species known to occur in
South Africa and southern Mozambique is given. This 1list makes
obsolete Boshoff's (1981) 1list, which is fraught with taxonomic

errors and misidentificatior
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Family

Species South Africa _Mozambigue
Astrocoeniidae
Stvlocoeniella guentheri - X
Pocilloporidae
Serijatopora hvstrix - X
Seriatopora caliendrum ? X
Stylophora pistillata X X
Pocillopora damicornis - X
Pocillopora verrucosa X X
Pocillopora evdouxi X ?
Acroporidae
Montipora venosa X X
Montipora spongodes X X
Montipora aequitubercul: a X X
Montipora tuberculosa X X
Montipora monasteriata X X
Montipora verrucosa X X
Montipora danae X X
&¢ S S | X X
Acropora humilis X X
Acropora gemmifera - X
Acropora monticulosa - X
Acropora clathrata X X
Acropora nasuta X X
Acropora valida - X
Acropora secale - X
Acropora tenuis X X
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11ingi
Alveopora spongiosa
Siderastreidae

Psammocora haimeana

Agariciidae
Pavona clavus
Pavona decussata

Coel i .
Pac . .

Fungiidae
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Montastirea curta

plesiast .
Caryophylliidae
Dendrophylliidae

Tubastraea micranthus
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ARTII
The Patter1 : Community analysis

‘In this part of the thesis, I examine the
patterns underlying the coral communities
in Northern ) tal. This then allows
formulation of hypotheses about their
ecological functioning and the major
abiotic forcing factors shaping this
system, some of which are examined in more

detail in Part III.
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WAVE ACTION, SEDIMENT2 ION AND THE STRUCTURE OF AFRICA'S

SOUTHERNMOST CORAL COMMUNITIES

Abstract

The community structure on Africa's southernmost coral communities, which grow
on submerged fossil dune and beachrock systems and do not form true coral reefs,
was qQquantitatively investigated by means of line transects and phototransects. A
major difference from typical reef systems was in the absence of any noticeable
reef accretion. None of the typical geomorphological reef-zones such as lagoons,
reef crests or reef slopes were developed. The absence of ecological
differentiation caused by topogra; ical differentiation has given rise to a very
uniform community structure, differentiated only into two major community-types
with three subcommunities. Typical fossil sand dunes and shallow fossil beach
rock platforms were dominated by soft-corals and differed from deep sandstone
outcrops, which were dominated by hard corals. A high proportion of soft-corals
was found in shallow communities (40-60%). Distinct subcommunities, which were
found on most reefs, were a soft-coral dominated "reef-top" community in areas
of low sedimentation, dominated by the genera Sinularia and Lobophytum, and a
hard-coral dominated "gully" com nity (predominantly Montipora and Faviidae),
in areas of high sedimentation. A deep sponge-dominated sub-community was found
on the deepest outcrops. The lower limit for most coral growth was between 35 &
40m. Community structure suggests depth, wave action and sedimentation to be the
major factors influencing these communities. Ninety species of hard-corals,

mostly of typical Indo-Pacific distribution, were found.
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This study provides information about 1) the coral fauna of the
region, 2) the coral cover and abundance, 3) community
differentiation on a macro (inter-reef) and micro (within-reef)
scale and 4) suggestions about the major environmental factors

influencing these southernm¢ t reef coral communities in Africa.

Material and methods

Data were collected using the line transect method with continuous
transect recording (Loya, 1978), combined with phototransects. The
ideal 1length of the transects was tested prior to sampling by
means of a species-per—-area curve (Loya, 1978) and varied between
10 and 14m. For reasons of comparability with other studies, which
used 10m-long line transect, 10m transects were also used in the
present study. Due to the large and morphologically very uniform
area which was covered by coral growth, sample sites were
repeatedly chosen at random on each investigated reef. At each
sample site a series of 10 transects with a spacing of one metre
was recorded. This procedure was repeated in different, randomly
chosen sites on each reef order to provide replicate samples.
Phototransects, covering ai s of 4x10m each, w also tal 1. By
means of a standardized conv rsion it was possible to gain further
line-transect information from the photo-transects. The scale of
the photographs was determined using markings on a transect line,
a portion of which was present in each photograph. Coral
intercepts on the transect ine were measured using a ruler, the
data were then multiplied by a previously determined scale factor
to obtain an estimate of the actual intercept distances.

Not only coral intercepts and the intercepts of other major

invertebrate groups, such as sponges and ascidians were recorded
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but also the intercepts of sand and unoccupied rock. Unoccupied
rock was defined as rock without any growth of macroalgae or
invertebrates.

The position of each trans -t on the reefs, i.e. whether it was
located on a flat horizontal area, a ridge, a drop-off, a gully-
edge or inside a gully, was recorded. Fig. 2 explains the
terminology used. It was also recorded whether transects were
exposed to heavy water motion or whether they were sheltered. All
transects deeper than 20m v -e automatically considered sheltered.
Shallow transects were only considered sheltered if situated in
locations where topography made high water movement unlikely.

A total of 171 transects were recorded (Northern Reef Complex:
Kosi Reef 6; Central Reef C 1mplex: 2-Mile Reef 52, 4-Mile Reef 63,
9-Mile Reef 30; Southern R :f Complex: Red Sands Reef 20). Data
were evaluated following tl method of Field et al. (1982) mostly
using a statistical pac}t je developed by Clarke & Warwick
(pers.comm.). Data were root-root transformed and subjected in a
first step to correspondent analysis and then to agglomerative,
hierarchical cluster analysis using the Bray-Curtis Dissimilarity
Index, grouping by group rerage. They v re then subjected to
ordination by Multidimensional Scaling (MDS), wusing the same
distance matrix as for the classification. Environmental variables
were superimposed on the ¢ oupings obtained by MDS in order to
visualize their influence 1 species grouping. Dominant species
were measured by their contribution to the average Bray-Curtis
dissimilarity between groups (Field et al., 1982, Clarke &

Warwick, pers.comm. ).
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W =

lg. 2: Explané ion of terms used to describe the position of

transects _a2 the reefs. The situation is idealized.
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Indices used were the Sh: non-Weaver diversity index H' (Loya,
1972) and its according eve ness measure (Pielou, 1975) as well as
Simpson's Alpha as a domina :e measure (Brower & Zar, 1977).

Sedimentation rates were measured using open topped tubes of 1llcm
bore, each of which projec ed by 15 cm from a rectangular vinyl
containers (20x10cm) that served to accumulate sediments settling
in the tube. Suspended sediment in the water was sampled with 5-
litre sampler bottles with simultaneously closing 1lids on both

ends.

Study area

The coral communities stu¢ 2d grow on submerged fossil dune or
beachrock systems (Ramsey & Mason, 1990) which are situated from
about 100 to 1000m off-shore. The topography of the individual
reefs is mostly flat, with numerous gullies and occasional drop-
offs (rarely more than 6m) 5> the surrounding sea floor. The area
covered by these outcrops varies from a few hundred square meters
to several square kilometers.

The depth range of the cor |-covered fossil dunes varies from an
average 8-10m shallowest depth, although in some instances
individual pinnacles rise 1 about 4m depth, to about 35-40m at
their foot (2-Mile Reef, Red Sands Reef). The average slope of the
dune face is less than 5°. Flat dunes (4-Mile Reef, Kosi Reef) are
situated between 18 and 24m; beachrock platforms (9-Mile Reef)
between 6 and 18m with a steep drop-off between 12 and 18m
parallel to the shoreline.

The reefs can be grouped into a Northern, a Central and a Southern
Reef Complex (Fig. 1). The Southern Reef Complex comprises the

southernmost reef-coral comr nities on the African coast. Emphasis
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1) Psammocora profundacella Gardiner 47) Porites lichen Dana

2) Stylophora pistillata Esper 48) P. lutea Ed.& H.

3) Pocillopora damicornis L. 49) P. solida (Forsk.)

4) P. verrucosa El1.& Sol. 50) Alveopora allingi Hoffm.

5) P. eydouxi Ed.& H. 51) A. spongiosa Dana

6) ~1tipora venosa (Ehrgb) 52) Favia favus (Forsk.)

7) ™. tuberculosa (Lam.) 53) F pallida (Dana)

8) M. verrucosa (Lam.) 54) F. speciosa (Dana)

9) M. danae Ed.& H. 55) F. laxa (Klunz.)

10) M. monasteriata (Forsk.) 56) F. matthai Vaughan

11) M. aequituberculata Bernard 57) F. rotumana (Gardiner)

12) M. spongodes Bernard 58) F. stelligera (Dana)

13) M. turgescens Bernard 59) Favites pentagona (Esper)

14) Acropora palifera (Lam.) 60) F. abdita (El11.& Sol.)

15) A. humilis (Dana) 61) F complanata(Ehrbg.)

16) A. clathratha (Brook) 62) F. peresi Faure & Pichon

17) A. nasuta (Dana) 63) F. flexuosa (Dana)

18) A. tenuis (Dana) 64) F. halicora (Ehrbg.)

19) A. austera (Dana) 65) Goniastrea pectinata (Ehrbg.)

20) A. aculeus (Dana) 66) G. retiformis (Lam.)

21) A. latistella (Brook) 67) G. edwardsi Chevalier

22) A. millepora (Ehrbg.) 68) Platygyra daedalea (Ell.& Sol.)

23) A. ~danai (Ed.& H.) 69) OQulophyllia crispa (Lam.)

24) A. horrida (Dana) 70) Leptastrea purpurea (Dana)

25) A. hyacinthus (Dana) 71) L. sp.1l

26) A. anthocercis (Brook) 72) Cyphastrea chalcidicum (Forsk.)

27) A. florida (Dana) 73) Echinopora hirsutissima Ed.& H.

28) Astreopora myriophthalma (Lam.) 74) E. gemmacea (Lam.)

29) Pavona clavus (Dana) 75) Montastrea annuligera (Ed.& H.)

30) P. minuta (Wells) 76) Plesiastrea versipora (Ed.& H.)

31) Gardineroseris planulata (Dana) 77) Hydnophora exesa (Pallas)

32) Pachyseris speciosa (Dana) 78) H. microconos (Lam.)

33) Leptoseris explanata Yabe & Sug. 79) Galaxea fascicularis (L.)

34) Coeloseris meyeri Vaughan 80) Acanthastrea echinata (Dana)

35) Coscinaraea monile (Forsk.) 81) A. simplex (Crossl.)

36) C. cf.columna (Dana) 82) Lobophyllia corymbosa (Forsk.)

37) Anomastrea irregularis v. irenz. 83) Scolymia cf. vitiensis Bruegg.

38) Horastrea indica Pichon 84) Blastomussa merletti Wells

39) Podabacia crustacea (Pall ;) 85) Gyrosmilia interrupta Ehrbg.

40) Fungia (Pleuractis) scutaria Lam. 86) Turbinaria mesenterina (Lam.)

41) Cycloseris cyclolites (L: .) 87) Tubastrea coccinea Lesson

42) C. costulata Ortmann 88) Dendrophyllia micranthus Ehrbg.

43) C. cf.marginata Boschrn

44) Diaseris distorta (Michel 1) 89) Tubipora musica L.

45) Goniopora djiboutensis Vaughan

46) G. somaliensis Vaughan 90) Millepora platyphylla (Hemp.)
Tab. 1: List of all hermaty .c hard coral species found in the

transects during this study.
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Fig. 3: Ordination by correspt dence analysis of all transects
obtained from 5 reef site in Northern Natal. Two distinct

clusters are formed, sugc¢ sting two different community types.
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differentiated along an axis of increased contribution to coverage
by sponges and tunicates. This situation is also illustrated by
table 2.

Tables 2 and 3 further indicate similarity between the reefs
within each of these clusters concentrating on the relative
im ta e of hard- and soft coral cover and the proportional
importance of the dominant enera. On Kosi Mouth Reef and Four-
Mile reef hard corals covere more than 60% of utilized space, the
genus Acropora being by far the most dominant, while soft corals
covered less than 40%. On 2-Mile and Red Sands Reef both coral
groups were roughly equal in their share of total coverage. Only
on Nine-Mile reef were soft corals clearly dominant (Table 2). On
these three reefs (Two-Mile, Nine-Mile, Red-Sands-Reef) the
Faviidae were the dominant hard corals and either Sinularia or

Lobophytum the dominant soft corals. Therefore two different

community types existed: Four-Mile and Kosi~-Mouth Reefs had a
similar community structure which differed from that observed on
Two-Mile, Red-Sands and Nine-Mile Reefs. This means that primary
differences in the coral col unity structures existed between the
deep outcrops (Kosi Mouth Reef, Four-Mile Reef) and the fossil
dunes (Two-Mile Reef, Red Sands Reef) and submerged beachrock
platforms (Nine-Mile Reef). Therefore 1 evaluated the community
structures within each reef type seperately. For each of these
reef types one representati- area was sampled in detail in the

Central Reef Complex.

b) Within-community different ation - the deep outcrops

Representative areas for this substratum type were sampled at

Four-Mile Reef.
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58

Fig. 5: Ordination of the 4-Mile Reef transects in 2 dimensions
using multi-dimensional scaling on the same similarity matrix
as Fig.4. The groups obtained by the dendrogram were super-
imposed onto the ordination plot by encircling each cluster of

stations.
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FOUR-MILE REEF

Group A Differences between groups A&B
1 clathrata (22.7 ) 1) Stereonephthya sp. (6.13%)
z austera (40.2 ) 2) Oulophyllia crispa (11.4%)
3) Stereonephthya sp. (53.¢ ) 3) Sarcophyton spp. (16.4%)
4) Oulophyllia crispa (66.2 ) 4) Acropora clathrata (21.4%)
5) Lobophytum sp.4 (76.. ) 5) Acropora tenuis (25.5%)
Group B Differences between groups B&C
1) Sarcophyton spp. (17.% ) 1) Acropora tenuis (3.65%)
2) Lobophytum venustum (27.:2 ) 2) Acropora austera (7.29%)
3) Acropora tenuis (34.¢ ) 3) Sarcophyton spp. (10.8%)
4) Acropora clathrata (42.2 ) 4) Favites pentagona (14.3%)
4 )

5) Sinularia gyrosa (49. 5) Acropora clathrata (17.6%)
Group C Differences between groups A&C
1) Favites pentagona (11.4 ) 1) Acropora austera (6.22%)
2) Lobophytum venustum (20.5 ) 2) Stereonephthya sp. (11.1%)
3) Montipora danae (27.4 ) 3) Acropora clathrata (15.6%)
4) Montipora tuberculosa(33.7 ) 4) Favites pentagona (19.6%)
5) Sinularia gyrosa (39.7%) 5) Lobophytum sp.4 (23.5%)
Group D Differences between groups A&D
1) Lobophytum patulum (18.3%) 1) Acropora austera (7.04%)
2) Sarcophyton spp. (35.9%) 2) Acropora clathrata (12.9%)
3) Lobophytum sp.4 (47.6%) 3) Stereonephthya sp. (18.6%)
4) Lobophytum depressum (56.4%) 4) Oulophyllia crispa (22.8%)
5) Echinophyllia aspera (64.6%) 5) Sarcophyton spp. (26.9%)
Differences between groups B& Differences between groups C&D
1) Lobophytum venustum (4.03%) 1) Lobophytum patulum (4.52%)
2) Lobophytum patulum (7.89%) 2) Lobophytum sp.4 (8.92%)
3) Lobophytum sp.4 (11.7%) 3) Lobophytum venustum (12.7%)
4) Acropora tenuis (15.4%) 4) Montipora danae (15.9%)
5) Acropora austera (19.1%) 5) Sarcophyton spp. (19.1%)
Tab. 4: Species causing within group similarity and between group

dissimilarity in the cor | community on Four-Mile Reef.
Species are listed in de :ending order according to their
contribution to average ray-Curtis similarity within groups
or dissimilarity between groups. The numbers in brackets are
cumulative values for co tribution to average Bray-Curtis

similarity or dissimilarity.
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All these subcommunities occupied the same depth range (between 18

and 24m). Depth therefore had no influence on coral community

differentiation (Fig.é6e).

All these subcommunities tended to intergrade to a certain extent.
di :ribution of the "Gully Subcommunity"w&particularly ill-

defined. Nevertheless, a ty ical pattern of Acropora dominated

flat parts (either by branching A.-—"-te~~ or tabular A.clathrata),

which intergraded with Sarc »hyton dominated areas and markedly
different edge and gully areas, dominated by M-—ti-~ta and

Lobophytum, emerged.

c) Within-community differentiation - the fossil dunes

While the deep outcrops generally lacked a depth stratification,
this was not the case on the large fossil dunes forming 2-Mile
Reef. The area covered by corals reached from about 8m (on the
shallowest parts of the reefs) to about 40m depth.

The clusters shown in the dendrograms in Fig. 7 and the MDS plot
in Figs. 8 were identical. Four groups of transects were found,
three of which fell into ¢ stinct clusters, whilst the fourth
group of transects did not form a homogeneous cluster.

A very distinct subcommunity was found (Cluster A) forming a well
defined cluster, characterized by the highest dissimilarities to
all other groups (Fig. 7). This subcommunity was not characterized
by either hard or soft-corals but by sponges, sea fans of the
genus Acabaria and various ascidians. Sponges were the dominant
community members, occupying 20-70% of the total living coverage.
Living cover in each. transect was generally very 1low (18-28%).
Also diversity was generally low (%=1.59:+0.33). This subcommunity

was typically only found in depths greater than 25m (Fig.9e).
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TWO-MILE REEF [ 1230 21160

Fig. 8: Ordination of the 2-Mile Reef transects in 2 dimensions
using multi-dimensional scaling on the same similarity matrix
as Fig.7. The groups obtained by the dendrogram were super-

imposed onto the ordination plot by encircling each cluster of

stations.
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within the group was 31.5%. Hard corals occupied significantly
more space than soft corals (t-test, p<0.05), a clear dominance,
however, was not observed. The dominant species were the soft

corals Lobophytum patulum, L. depressum and Sinu'~-*~ -“--1, which

e typically encountered in gullies, and the hard corals Favites

pentagona and Montipora tubercu'~~~. All these species were also

typical in the "gully-cluster" on Four-Mile Reef. The group was
characterized by relatively 1low coral coverage (X=55.8+5.9%,
Fig.8a), a high percentage of free rock (%=32.5+3.5%, Fig.9b) and
the highest percentage of sand (%=16.9+8.5%, Fig.9c) in any
subcommunity on Two-Mile Reef. Within sandy gullies corals were
limited to the often strongly sloping or near vertical walls or to
hard substratum projecting ¢ ove the sand. The diversity was very
high (x=02.13+0.09), as was the evenness of species contribution
(x=0.49+0.02). Dominance within this subcommunity was the 1lowest
observed on Two-Mile Reef (%=0.16+0.02).

The "Sinularia reef-top" subcommunity and the "gully" subcommunity
shared the same depth range (8-14m). The "gully-subcommunity"
occupied less space on the substratum due to its confinement to
gullies.

The community was thus ' .visible into a shallow "reef-top
subcommunity" (dominated by soft corals of the genera Sinularia

and Lobophytum), a "gully-subcommunity" (dominated by soft co rals

of the genus Lobophytum and hard corals of the genera Montipora

and Favites) and a "deep-reef subcommunity" in depths greater than

25m (dominated by sponges, a :cidians and sea-fans).

350






12
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Fig.11l: Ordination of the 9-Mile Reef transects in 2 dimensions
using multi-dimensional scaling on the same similarity matrix
as Fig.10. The groups obtained by the dendrogram were super-
imposed onto the ordination plot by encircling each cluster of

stations.
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d) Within-community -“““fe---tiation - the ~-»—~rged beach rock

platforms

Although not seperable from Red-Sands and Twp—Mile Reefs in the
initial ordination (Fig.3), Nine-Mile Reef exhibited a different
‘pholo to these fossil dunes and to the deep outcrops, and was
therefore also evaluated se ‘:rately. According to Ramsey & Mason
(1990) Nine-Mile Reef is a fossil beach rock piatform. It extends
from about 6m depth at its shallowest point to 18m at its base.
Topographically it comprises a wide, flat platform (at an average
depth of 12m), dissected by numerous gullies and forming drop-
offs in some areas at its edge (between 12 and 18m).
In this coral community soft corals occupied significantly more
space than hard corals (t-test, p<0.05, Tab.2), the overall
average diversity of all s¢ »>les obtained from this reef was low
(H'=2.01+0.33), having the same value as the average of the total
community on 2-Mile Reef including the depauperate deep area.
Similar to the situation on 12e other reefs the differentiation in
this community followed the topography and divided into "top" and
"gully" subcommunities (Fig.10, Fig.12d).
The transects within the "gully groups" were very dissimilar, not
all falling within a single cluster. They lacked a characteristic
set of dominant species, a ¢ tuation already observed on the other
reefs.
Group B, which comprised transects from gullies and gully edges
(Fig.12e), had an average wi hin-group similarity of 39.6% and was

dominated by hard corals (Acropora clathrata, Porites 1lichen,

Favites pentagona, Ar-—*“as*—=2a_echinata). It was characterized by

relatively high 1living cover (%=56.71+6.26%, Fig.l2a), large

amounts of free rock (%=43.2+6.2%, Fig.l12b) but no sand (Fig.l2c).
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Diversity was high (%=2.284 .15) with a high eveness of species
contribution (%=0.5210.03) and low dominance values (%=0.13+0.03).
The Dbiggest cluster, grou A, with an average within-group

similarity of 38.4%, was st: ngly soft-coral dominated, Lobophytum

Sinularia being the 1 st important genera. The transects
within this group were from flat, horizontal parts of the reef,
from edges and drop-offs (Fig.l2e) and were characterized by
higher 1living coverage than in the other groups (%=60.4+39.8%,
Fig.l2a), but also a relatively high average proportion of
unoccupied rock, although with high wvariability (i=39.8i454%,
Fig.12b) and no sand (Fig.l2c). Diversity was lower than in the
gullies (%=2.041+0.06), as was evenness (X=0.47+0.01) but dominance
was higher (%=0.1710.01).

The sub-communities found on the beach-rock outcrops were very

similar to those found on the fossil dunes.

e) General community characteristics

As could be seen from the overlay plots on the MDS ordinations
(Figs.6,9,12a-e), the su stratum characteristics with the
strongest influence on comm 1ity structure were (a) the location
of the samples (whether they were on flat areas or in gullies) and
(b) depth, with a strong differentiation along a depth gradient.
Proportion of sand within the community was generally closely
linked to the 1location of the samples, being highest in the
gullies.

A significantly negative relationship was found between the
percentage of sand within a community and its diversity (r=-0.77,
p<0.05), and evenness (r=-0.77, p<0.05, Fig.l1l3 a). A positive

relationship existed between the dominance index and the
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percentage of sand in the communities, which, however, was not
significant (r=0.47, p=0.07, Fig.13b). Diversity was significantly
lower at depths of less than 18m than in the grouping 18-25m. It
then declined significantly again on the deep reef community
(ANOVA, F=6.27, df:3,50, p=0.001).
um measured sedimentation levels in the gullies were

1.8kg m~2hr-1 in gullies and 0.7kg m~2hr-! on the elevated parts.
Maximum measured levels of sediment suspended in the watercolumn
was O.4gl'l in the gullies and 0.1g1‘l on the elevated parts. Both
sedimentation rates and levels o0f suspended sediment in the
watercolumn were significantly higher in the gullies than on the

elevated parts of the substratum (t-tests, p<0.001, p<0.05).

Discussion

Even though situated in a very southerly 1location, the South
African coral communities are very rich, both in species richness
and in coral coverage of the substratum. There was, however, a
gradient in species richness from North to South. While the coral
species are typical for the Indo-Pacific reef belt (Sheppard,
1987), the South African ree systems themselves deviate markedly
from the usual situation on »>st other coral reefs (Fig. 12). The
substratum underlying the coral communities in South Africa is not
that of a typical coral reef and no signs of active reef accretion
were evident. They seem to 1} reef coral communities, composed of
typically hermatypic species, which nevertheless are not building
reefs. Therefore most of t 2 morphological features typical of
frue coral reefs are missing. The area is very flat and offers a
relatively uniform environme t as changes in depth occur along a

very mild gradient. Over wide areas the substratum 1is not
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20m. There, Acropora austera formed 1large, open arborescent

colonies and the tabular A. clathrata dominated wide areas of

reef. It is likely that these species would be unable to survive
on the shallower reefs as their shape would induce high drag and

» structural failure during storms. The dominant corals in
the shallow areas are the :fore massive (eg. Faviidae), low
branching (Pocilloporidae) or leathery (soft-corals). Most massive
corals grow hemispherically, which is an advantageous growth form

in situations of high water movement (Vogel, 1981). In addition,

A. austera seems to be very roficient at asexual reproduction by

fragmentation (see Part III). It seems unlikely that fragments
would have much chance of survival in areas of high surge on the
shallow reefs. Both the s ipe and the reproductive mode of
A.austera do not seem to be adapted to a high surge environment,
which would explain its b ng common in deeper areas only.
Experiments in Part III will clarify this point.

According to Dai (1991), soft corals suffer more heavily under
storm seas than hard corals in Taiwan. I did not observe a similar
situation in South Africa, where soft corals dominated the very
areas subjected to highest surge.

Some of the observed subcommunities coexist within the same depth
range and a fair amount of overlap exists. The relative uniformity
of the reef's bathymetry also caused each community type to be
repeatedly realized within its depth zone. Both in the shallow and
the deep areas it was very apparent that gullies with "gully-
subcommunities" repeatedly alternated with elevated parts of the

substratum supporting "top-subcommunities".
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PARTIII

The Processes: E: =2rimental testing of the

formulated hypotheses

In this third part of the thesis I subject
some of the hypc heses formulated in the
previous parts to experimental testing. In
particular the h »jotheses that the coral
communities are primarily influenced by
wave-action and sedimentation. These two
aspects are inve tigated in a series of

experiments.
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COLONY SIZE AND FRAGMENT SURVIVAL OF THE BRANCHING CORAL ACROPORA
AUST™A (Anthozoa:Scleractinia) IN RELATION TO WAVE ACTION IN A

MARGINAL HABITAT

Abstract

The influence of wave action on colony size and shape and on the
survival of fragments of the branching coral Acropora austera was
investigated experimentally in sjitu on South African reefs and in
the laboratory. Size and shape of entire colonies as well as the
numbers of unattached fragments were recorded as a function of
depth. Colonies had long, easily broken branches only in depths
greater than 18m. Experimental breakage was inflicted on colonies
experiencing varying degrees of wave-exposure and the survival of
these fragments, through ti e, was monitored. A clear positive
correlation existed between depth, recovery rates of fragments and
overall survival. The most important morphometric parameters
enhancing tissue-survival of fragments were the number of tips,
the maximum width, the area of surface conf : o A\ of

space occupied by the fra¢ =nt. In the first month all small

fragments died, leading to very uniform size and shape of
fragments surviving longer t in one month. Skeletal recovery was
slow, at the rate of 1.25 mm per month. A "shape-dependent

survivorship" hypothesis for coral fragments is proposed.
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Introduction

In Part II of this thesis I established that differences exist in
community structure between the shallow and the deep reefs in
South Africa, the deep areas being dominated by either tabular or
branching Acropora species, such as A. austera. I speculated that
wave action may be an important factor influencing this
differentiation, because it may prevent branching and easily
fragmented species from becoming dominant in shallow areas by
interfering with their fitness. Theoretically, this could be
achieved either by breakage of colonies or by making it impossible
to reproduce asexually. Asexual reproduction is known to be an
important means of propagation in many branching corals and allows
them to quickly monopolize large areas of reef (Highsmith, 1982;
Wallace, 1985). This chapter sets out to test the effects of wave
action on breakage and asexual reproduction by fragmentation.

The breakage of corals on 1 =2fs is a well documented and common
occurrence, which can either occur accidentally, through high
water movement or direct human interference (Mah & Stearn, 1986;
Riegl & Velimirov, 1991), or it may be caused by the corals
tl (1 nith, 1982; - & ¢ , 1989). I

occurs most commonly in branching corals (Tunnicliffe, 1981; Riegl
& Velimirov, 1991). A number of coral species are able to turn the
apparent disadvantage of losing part of the colony into a means of
asexual reproduction (Highsmith, 1982; Wallace, 1985), however,
high mortalities may follow relocation of the fragments (Yap et
al., 1992).

While the phenomenon of fragmentation is well described (Loya,
1976; Tunnicliffe, 1981; Chadwick & Loya, 1991), more work 1is

needed to investigate the survival of individual fragments. Also,
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The slope o0of the substratum was not important in dispersing
fragments. The greatest sloping of the substratum (around 20%) was
encountered at the 18m station. High coral cover, however,
provided enough obstacles to prevent the fragments from being
trans rted very far and 7t of fragments were recovered within
50cm of the mother colony. At the 21lm station, recovery rate
within 50 cm was lowest on site 3 (17%) which was situated on sand
with no surface structures. The other two sites were situated
among prolific coral growth. Site 1 was situated within a shallow
depression on the reef, which did not allow fragments to be
transported very far and thus led to the highest recovery rate
(90%). Site 2 was situated close to a ledge, along which many
fragments were transported and recovery rate was lower (30%).
Recovery rate therefore dep¢ ded most strongly on the structural
complexity of the substratum, being lowest on the featureless sand
plain and highest within the highly structured coral community. On
the 12m stations however, all fragments were lost, even though
both sub-stations were located amongst equally dense coral growth
as at the 18m and 21lm stations. One sub-station was situated in a
gully, which would 1 PIc i o1 o p) | A - from v |
action, but still all fragments were lost.

Also survival rates varied with depth (Fig. 6). At the 21m
stations 55.6% of all recovered fragments lost up to 50% of their
living tissues within the first month, 30% 1lost all of their
living tissues. If those fr jments that were not recovered were
couhted as dead, the total proportion with complete tissue 1loss
would have amounted to 47.7%. At the 18m station 40.9% of
recovered fragments lost up to 50% of their living tissue, while

18.2% were recovered completely dead. Again, if lost specimens
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Rank correlatior

and survival class

between morphometrics

Kendall's coeffiient | significance Kandal's cosficient | significance Kendall's cosfficient | significance
after 1 month atter 1 month after 2 months afler 2 months after 3 months after 3 months
length 0.2170 0.0140 (0.0153) 0.9382 0.1170 0.5584
width 0.4420 0.0002 0.1209 0.5229 0.1082 0.5025 |
heigitt 0.2904 0.0015 0.2562 0.1843 0.1290 0.5241
number of tips 0.4380 0.0002 0.3684 0.0682 02387 0.2534
cormact area 0.4050 0.0008 0.1852 0.2908 0.1623 0.4372
volune 0.4340 0.0002 0.5405 0.0041 0.1051 0.5833
Table 2 : Correlations betwes morphometrics and survival class

during each monthly stage of the experiment.
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width of the fragment; of . sser importance were the indices of

contact area and volume.

kel 1 neration

obvious reasons, skeletal regeneration is linked to tissue
regeneration over the broken area and was only observed in 17.7%
of all fragments. The first step of skeletal regeneration was
coverage of the broken area with a continuous, new coenosteum
after a continuous layer of tissue had become established.
Following this, the axial corallite would often regain its
position as the growing tip and start depositing calcium, leading
to aﬁ extension of the skeleton in the opposite direction of the
previous growth direction (50% of cases, Figs. 10 & 1ll1). After a
month, however, no highly ¢ ganised, growing branch tip had yet
been formed. Newly forming radials, which were present in 13 out
of 16 specimens showing skeletal regeneration of the fracture
area, did not group around the axial in a typical manner. In some
specimens the first radials of +the first rosette were jJjust
differentiating.
Fi n 1 adomly coll :t 1 f1 3r 1ts it 1 ] obviol that with time
a second complete branch tip was formed.
The observed corallite growth on the broken areas was 1.25mm
(S.D.=0.25, range 0.5-2.4mm) with an average of 3 (S.D.=2.8, range

0-8) corallites formed in one month.

Discussion
Species of the genus Acropora are typical of the tropical Indo-
Pacific, decreasing in abund ice and species richness towards the

limits of the reef belt (Veron & Wallace, 1984). This situation is
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also true for South Africa. There are numerous indications in the
results of the present study suggesting, that conditions on South
African reefs are marginal for fragmenting Acropora. The observed
high mortality of fragments casts doubt on the success of asexual
reproduction under the harsh 1local conditions. The distribution
and different morphologies ¢ the colonies on the reefs is also of
importance. Colonies in the shallow water, which are subjected to
much stronger wave action, were much smaller, had much shorter
branches and showed no sign of asexual reproduction by
fragmentation. Although branches were thinner on the shallow reef,
the shorter branches might be 1less 1likely to brake as they
experience less drag (Vogel, 198l1). The experiment showed clearly
that chances for fragment survival in shallow depths were slim.
Although the fragments used in the shallow sites were placed in
relatively sheltered areas of comparable structural complexity to
the deep sites (one site in aflat area with rich coral growth and
one site inside a gully), none of the experimental fragments
survived. As wave action decreases with increasing depth (Denny,
1988), this result indicates, that water movement by wave action
¢ 1di cztly act on | jment irvival, by n of 4di »>] :xing tl n
and depositing them in unfavourable habitats, such as the
sandplains surrounding the reefs, or by damaging them beyond their
ability to regenerate. This mechanism appeared to 1lead to the
death of all fragments in the shallow sites. The only reef-zone
where fragments seemed to have reasonable survival chances was
situated below 18m depth. There, A. austera was a dominant member
of the community. It appeared that fragmentation was a common way

of reproduction on 4-Mile F ef, as numerous reattached fragments
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"contorted" its shape, the I gher was the amount of tissue lifted
off the substratum and likely to survive.
It is interesting to note that in the deep sites there was no
relationship between the type of inanimate substratum on which the
fragn ts were placed and their survival rate. One may have
expected a higher mortality on sand than on rock, due to
smothering by sediment. However, because of the high mobility of
the fragments, most were transported away from the flat sandy
areas and deposited in a much more favourable substratum, as they
often got caught between o1 er corals or against .rocky ledges.
This high mobility of the fragments however lead to the loss of
all experimental specimens in the shallow sites.
All observations in the present chapter hold true only for
fragments which did not come to rest on the mother colony. In this
case, fragment shape did not seem to play a role and reattachment
appeared to be fast. Most colonies actually gave the appearance of
a chaotic mass of broken and reattached branches. Due to the open
arborescent growth form most branches probably get caught on a
neighbouring branch and come to rest on the same colony. It is
cl how r 1y fragn .ts acti lly >rt 1 from ttl motl -
colony. It is possible that mechanisms similar to those decribed
by Chornesky (1991) for the Caribbean Agaricia tepnuifolia also act
on A, austera. In Agaricia tenuifolia intraspecific contact lead
to fﬁsion of fragments and colonies leading to increased stability
(Chornesky, 1991).
The regrowth of tissues over exposed fracture areas should,
according to 1literature, be the first step to recovery and
reattachment in broken corc s (Loya, 1976; Bak et al., 1977;

Rogers et al., 1982; Rinkevich & Loya, 1989). This situation was,
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Acropora ~—~*=ra colonies in shallow water were much smaller and
had shorter branches than colonies in deep areas. There was no
indication that fragmentation can be a viable mode of reproduction
in shallow, wave-swept are 3, 1in contrast to the situation’ in
deep, more protected areas. It has also been demonstrated that in
a South African AcCropor: austera population the survival of
fragments not only depended on size, but more importantly on
shape, the most important parameter being the number of tips on
the fragment. I therefore si gest a "shape-dependent survivorship"
hypothesis, which is possibly applicable to a wide variety of

fragmenting coral species.
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MODELLING THE EFFECTS OF Sl IMENTATION ON THE ENERGY BUDGETS OF

FOUR HARD AND FIVE SOFT CORAL SPECIES

Abstract
re physiological reactions of four hard coral species (Favia
“~terrupta) and five soft coral species (Lobophvitum depressum,

Sarcophyton glaucum) from South Africa to sedimentation were
observed in the laboratory. itural sedimentation levels and light

conditions were simulated, and carbon production and respiration
of all species were meast 2d by respirometry; carbon output
through mucus production was measured directly. The results were
used to model daily energy b igets for these species, assuming two
models, one allowing for 50% PARs (photosynthetically active
surface irradiation) and one for 25% PARs. The models showed
severe productivity losses & well as decreased respiration under
sedimented conditions. P/R ratios of all species, which were above
1l in the absence of sediment, dropped below unity when the corals
v { o R T While o ’ o
dropped, its share in photosynthetically produced carbon rose
dramatically. In control conditions mucus output amounted to 35%
of daily respiration, while in sedimented conditions this figure
rose to 65%. Sedimentation therefore acts on coral metabolism by
decreasing photosynthetic production, increasing relative

respiration and increasing C-loss through greater mucus output.
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Introduction

Numerous studies have described the behavioural and growth
reactions of hard corals to sedimentation (Bak & Elgershuizen,
1976; Lasker, 1980; Rogers, 1983; Laboute, 1988; Rice & Hunter,
1992; Stafford-Smith & Ormond, 1992; Stafford-Smith, 1993), but
relatively few studies exist on their physiological responses.
Reports in literature indicate severe interference of
sedimentation with coral energetics (Szmant-Froehlich et al.,
1981; Dallmeyer et al., 19 ; Abdel-Salam & Porter, 1988), but
further information about 1e exact mechanism of interference
needs to be elucidated. Sedimentation could act on the corals by
reducing available light and, therefore, photosynthetic
production, and/or by 1increasing respiration either due to
increased activity of the polyps (Bak & Elgershuizen, 1976;
Stafford-Smith, 1993) or due to increased mucus output. Mucus, and
the formation of mucus sheets, are an integral part of the coral's
response to the environm at, particularly to sedimentation
(Coffroth, 1988). The import ice of mucus for coral energetics has
long been recognized (Benson & Muscatine, 1974; Richman et al.,
1975) ar xdoi 1 ol v tior on inc: 1 muc production due
to sedimentation are plentiful (Bak & Elgershuizen, 1976; Rogers,
1990; Stafford-Smith & 01 ond, 1992; Stafford-Smith, 1993).
However, a quantification of possible changes in mucus output has
not yet been attempted. The present study attempts to quantify the
importance of each component of the effects of sedimentation
seperately. Using a modelling approach the effects of the coral's
reactions are then integrated and the influence of sedimentation

on the daily energy budgets of the corals are derived.
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mucus production and export; 5) to identify which component of the
effects of sedimentation creates the stress, and 6) to see whether
differences exist in the | ysiological reactions of the tested

species.

Materials and methods

The work was conducted on corals collected from the Maputaland
reef systems in northern ! tal, South Africa. Nine species of
coral were studied: four hard coral species (Favia favus, Favites
pentagopa, Platygyra daedal a, Gyrosmilia interrupta) and five
soft coral species ( Lobophytum patulum, Lobophytum depressum,
Sinularia dura, Sinulari¢ ‘“eptoclados and Sarcophyvton glaucum).
These species were chosen for their differences in growth form and
differences in their typical habitats on the reefs (see Part II).
As in situ measurements were impossible due to the off-shore
locality of the reefs (see Part 1II), six colonies of each species
were collected and brought back to the laboratory in Durban. The
animals were maintained in flow-through tanks containing filtered
sea-water at a constant, thermostat-regulated temperature of 21°C.
L: at . v ir c to 1 tur | n i on 1
(unpubl. data). Light intensities were measured with a LI-COR
Model 185 gquantum photometer/radiometer. Corals were allowed to
adapt to 1laboratory conditions for 6 weeks prior to the
experiments.

R irati 1 phot 1 :

Oxygen production and respiration were measured wusing a 7-
chambered respirometer. Each chamber was fitted with a stirring
pedal, driven by an electrical motor, and a YSA model 57 Oxygen

probe allowing simultaneous readings of dissolved oxygen levels in
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3 ) wm2s-1 were obtained by differential shading in daylight,
using shade cloth (Titlyanov, 1991).
Immediately after each oxygen production measurement, the
respirometry chambers were covered in black plastic and
respiration was measured. Thus the measurements of the respiration
rate corresponded to the previously observed production rate.
After the experiments all corals were decalcified in a solution of
15% sodium citrate and 50% formic acid in order to obtain exact
weights. All weights are expressed as wet tissue weight. For
weighing, the decalcified a imals were squeezed dry and put for
one minute on a water absorbing cloth in order to remove all
excess water from the canal system within the animals. Only when
no more water could be drawn from the tissues were they weighed.
ion pr
Locally-collected sand was b tnt in a muffle furnace at 350°C_for
two hours to eliminate the organic component. A grain size
analysis using a settling ti1 e showed it to consist of 0.1% very
coarse sand, 0.6% coarse sand, 46.1% medium sand and 53.4% fine
sand; medium grain size was 0.253mm. Of the clean sand, a constant
quantity of 14.18g, which amounted to a sediment load of 200mgcm‘2
for the respiration chamber, was applied to the corals. This
sedimentation level was chosen because it compared well to the
observed sedimentation levels on South African reefs (Part 1II) and
also because it had frequently been used in previous studies
(Rogers, 1990; Stafford-Smith, 1993). The sediment was spread as
evenly as possible over the bottom of the jars and the corals,
which were of different sizes and shapes, covering them with

comparable amounts of sand. This ensured that a constant quantity
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in a helium/oxygen flame in a Perkin-Elmer 2400 CHN Micro
Analyser.
All data are based on two experimental runs with five animals per

species.

It was decided to integrate all measurements of the coral's
responses to sedimentation by a modelling approach. As the
experiment was conducted in mid-winter, 1light conditions for a
clear, cloudless mid-winter day (southern winter, July) were used
for modelling 24h production. Surface 1light conditiones (PARs,
photosynthetically active ra iation on the surface) were measured
with a LI-COR 185 quantum radiometer/photometer connected to an
above-water probe, taking hourly readings over the entire daylight
period starting one hour be ore dawn and ending one hour after
dark. The measurements of three days were averaged to provide the
light intensities for the m( el day (Fig. 1). Maximum irradiance
levels in Natal are around 600 Wm~2s-l in Winter and over 1000
Wwm-2s-1 in summer. The light conditions on the reefs were measured
during the winter and spring months June, July, August and
i at - at 10m ¢ »>th, v ing the ne LI-COR
radiometer/photometer, this time connected to an underwater probe.
Light attenuation at 10m depth was found to vary between 50 and
75%, depending on. water clarity. Using these measurements, the
experimental procedure and {1 e frame for the modelling exercise
employed 300Wm~2 as max imum irradiance for production
measurements. This level coi esponds to maximal illumination for
winter at a 1l0Om-deep site (5 & light attenuation), when the water
~is usually clear, and an av rage scenario for summer, when the

water is usually murky (75% attenuation). The other 1light levels
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similar analysis testing for differences in production and
respiration between the species in control- and sedimented
conditions showed 1less differences in production in sedimented
conditions. In respiration the hard corals formed a homogenous
group both with and without sediment (Fig. 7 a & b).

The photosynthesis/irradiance curves of all species suggested that
light saturation had not yet been fully achieved at an irradiance
level of 300Wm—2s-1 (Fig. 3). The relative loss in production due
to sedimentation was greater at high 1light 1levels than at low
light levels (Fig. 3).

In all hard corals, except G —~-smilia interrupta, there existed a
linear relationship between respiration and light level (Fig. 4).
As production was also positively correlated with 1light, this
raised the possibility that respiration and production are also
correlated. This proved to be the case for two of the species

(Favia favus and Platvayra daedalea) in the absence of sediment,

but none in the presence of ¢ 31iment (Fig. 5).

The same analyses were done with the soft corals and also showed
that individuals and repl: ates had no influence on either
production or respiration (respectively F=0.15, df:3, p=0.92 in
the absence of sediment; F=0.61, df:14, p=0.86 in the presence of
sediment for production; F=0.84, df:3, p=0.47 in the absence of
sediment; F=0.67, df=14, p=0.81 in the presence of sediment for
respiration), proving a h¢ ogeneous reaction to experimental
conditions in all test animals. In soft corals there were
significant differences both n production and respiration between
the species (F=14.5, df:4, p: .0001 for production; F=39.26, df:4,

p=0.0001 for respiration, Fig.3b and 4b). A subsequent Tukey test
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application of sediment (and thus reduced production) respiration
also decreased both in hard- and soft corals (Fig. 4). This

situation was further investigated in the models.

As basis for the modeling exercise I used a cloudless Natal mid-
winter day, typical of the period in which the experiment was
conducted, and the calculated light levels on the reefs as shown
in Fig. 1. Total carbon prod :-tion and respiration were calculated
for a best case scenario, assuming only 50% irradiance loss on the
community, as could be expected in very clear conditions on a
shallow coral community, and an average case scenario, assuming a
75% irradiance loss, as could be expected in murky conditions.

In both scenaria hard corals produced and respired significantly
more than soft corals (t-test, t=-4.57, p=0.0025).

All models show clearly that hard corals produce far more carbon
per unit tissue than soft corals (figs 8-11).

It is also very clear from the graphs in Figs. 8-11 that serious
losses in photosynthetic _ 3 ctivity are suffered due to coverage
of the corals by sediment. L¢ ses in hard corals ranged from 37.9%
(Gvrosmilia interrupta) to ¢ % (Eavia favus) with an average of
45.1% (+7.6% S.D.) for the 50% PARs scenario (Table 1) and from
43.7% (Platygyra daedalea) to 64.07% (EFavites pentagona) with an
average of 53.36% (+8.65% S5.D.) for the 25% PARs scenario (Table
2). The differences in production loss between the two scenarios
were not significant (U-test, z=1.5, p>0.05).

Production losses in soft ¢ rals ranged from 29.7% (Lobophytum

venustum) to 51.5% (Lobophvti _depressum) with an average o0£37.74%
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is too small to be drawn (less than 0.001).
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24h P/R Ratlo | 24h P/R Ratio |Noon P/R Ratio |Noon P/R Ratio || 24h P/R Ratio | 24h P/R Ratio |Noon! | Ratio | Noon P/R Ratio
50% PARs 50% PARs 50% PARs 50% PARs 25% PARs 25% PARs 25% PARs 25% PARs

without sediment with sediment kmthout sediment] with sediment Mhout sediment] with sediment without sediment with sediment
Favia faws 1.03 0.85 1.87 117 0.78 0.48 1.45 133
F.peniagona 1.03 0.59 1.36 1.08 0.88 0.35 1.55 1.21
P. daedajea 117 0.87 2.02 1.78 0.88 0.58 1.72 1.42
G. intenupta 0.80 0.58 227 | 1.19 0.51 0.31 1.47 1.33
L. depressum 0.98 0.53 2.60 1.85 0.83 0.26 1.38 1.50
L. venustum 1.28 1.05 2.71 280 1.04 0.41 233 2.75

|
S. dura 0.95 0.73 1.83 3.00 0.71 0.50 3.00 2.00
|
S. leptociados 1.70 0.90 5.35 220 1.11 0.54 257 240
Sarco. OIGUWL.] 1.27 0.87 1.85 l 1.59 1.08 0.57 J 1.92 1.77
L

P/R values for the entire 24h period of a modelled day

Table 3:

and for noon-time maximum irradiance in the 50% PARs model

PARs model.

and the 25%
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Table 4: Mucus production (mucus P) and the proportional loss of
produced (% 24h P) or respired (% 24h R) Carbon due to
mucus production under sedimented and unsedimented
conditions. Absolute values of mucus production are given
in mgCg(coral)'lday'l. Mucus sheet refers to the entire
amount of mucus trap; d with the sediment removed from the

corals' surface.
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The relative similarity ! the different corals' reactions,
despite varying baseline production and respiration, allowed
construction of a generalized scheme of the physiological response
of corals to sedimentatio . Fig. 12 1is a conceptual diagram
explaining the dynamics of sediment/coral interaction. It is based
on the results from the 50% PARs model (Figs. 8 & 10) and the 25%
] Rs model (Figs. 9 & 11). The models assume a constant output of
mucus over the day (Crossla 1 et al., 1980). In normal conditions
a high proportion of ambier light (vertical arrows) reaches the
zooxanthellae (indicated as black dots), which photosynthetically
produce carbon. Animal and algal respiration together accounted

of the ¢ .ly net production. Of the total

oe

for about 90
respiration approximately 35% was used for mucus production, while
about 65% could be used for other metabolic requirements. Under
the tested sedimentation ¢ 1ditions (200 mgcm‘z) the situation
changed dramatically. Only ¢ opout 25% of ambient light reached the
zooxanthellae, which were thus only able to produce photosyntheti-
cally only about half of the production reached under control
conditions. Respiration accounted for about 130% of the daily
production and ¢ of the toi | : dirat]i v L] 1

production but only 35% to general metabolic requirements. The
increased respiration (r Lative to production) and the
productivity loss due to red :tiomn of light pushed the P/R ratios
of all but one coral species (Lobophytum venustum) below 1,
indicating a situation where photosynthesis produces 1less carbon
than is respired. The fact that Lobophytum venustum still had a
positive C-balance can be explained by its growth form. Numerous
high ridges on the coral's upper surface create a large proportion

of surface that cannot be covered by sediment and therefore did
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different ambient 1light 1levels, corals 1living in 1lower 1light
levels may be more adversely affected than corals living in a
better 1lit environment. The 1little 1light that is available, gets
even further reduced by the layer of sediment on the coral.
Furthermore, the proportionec increase in respiration was found to
be higher in poorly-lit tI 1 in better-1it conditions. The 25%
PARs model showed most c¢cc¢ ils to be heterotrophic over 24h.
Therefore a layer of sediment on the animals, which would also
interfere with prey capture, has a negative influence on energy
uptake.

On South African coral reefs, shallow communities are dominated in
wide areas by the soft corals Lobophytum patulum, Sinularia
leptoclados and other species with similar morphology. This study
has shown that these corals 1lose less productivity under
sedimented conditions, due to their morphology. This may give them
enough advantage to outgrow most other competitors with a less

advantageous growth form.

Conclusion
T1 it 1 for tt ¢ 11 ac of 1 rd and £t cos
under sedimented and unsedimented conditions show that

sedimentation has severe el ects on the energy budgets of all
species. Sedimentation causes a 1loss of available 1light, which
leads to decreased C-production by photosynthesis. Overall
respiration was found to decrease in accordance with production,
but the proportional share c respiration increased, resulting in
P/R ratios 1lower than 1 in almost all species in both models.
Mucus production proved to 1 an important C-sink for the coral,

especially under sediment stress when the C-requirements for
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Introduction

It is a well established fact that sedimentation is an important
factor controlling <coral growth and thus reef development
(Hubbard, 1986; Rogers, 1990). Sedimentation can interfere with
corals directly, by influencing growth rates (Hubbard & Scaturo,
1985), metabolism (Dallmeyer et al., 1982; Abdel-Salam & Porter,

1988; Edmunds & Davies, 1S J, see next chapter) and fecundity

(Tomascik & Sander, 1987), as well as by causing histopathological
damage (Peters & Pilson, 1985); it can also interfere at
population level by eithe reducing or facilitating 1larval

settlement (Rogers et al., 1984; Wittenberg & Hunte, 1992).

Corals have developed various defence mechanisms to sedimentation.
Hard corals can reject sedi :int to a certain degree by means of
morphological adaptations and by directed behaviour (Hubbard &
Pocock, 1972; Bak & Elgershuizen, 1976; Lasker,. 1980; Stafford-
Smith & Ormond, 1992; Staf >rd-Smith, 1993), soft corals have
however been neglected in such studies and only circumstantial
evidence exists of their ability to withstand sedimentation
(Dinesen, 1983; Dai, 1991). On South African reefs, however, they
form a ificant proport: n of the coral c ity and are
dominant over wide areas. I have previously speculated that
sedimentation may be a key factor influencing South African coral
communities (see Part I1), resulting in differential dominance of
hard and soft corals in areas of different sedimentation. In order
to verify these speculations, it is of importance to know whether
hard and soft corals react di ferently to sedimentation.

The aims of the present stuc were: 1) to establish if there are
differences in the mechanisms employed by hard and soft corals in

removing sediment; 2) to evaluate differences in the corals'
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As all specimens had a mass: e, more or less rounded growth form,
it was necessary to descri 2 their morphology in standardized
terms. Their degree of >hericity, i.e. how <closely they
approached a hemisphere, was expressed by a simple height/diameter
ratio, similar to that formulated by Lasker (1980):

Ig=maximal height/maximal diameter
which is 0.5 for a hemisphere (the smaller the index, the flatter

the corallum). This index was not used for soft corals, which had

either a completely flat surface (L. depressum, S. dura) or a very
complicated surface, with numerous ridges or finger — like
projections (L. venustum, S. leptoclados). In these cases the

index would not have made sense and was not useqd.
Also a meandrization index, as formulated by Veron et al. (1977)
was used to describe the degree of fusion of individual corallites
into longer series (also refe red to as "valleys").

In=number of centres/numbers of valleys
The higher the value, the lor er the valleys. Monocentric species
have an I, of 1.
Ch. 1wl L3
Chlorophyll was extracted by means of hot methanol extraction
(HMSO, 1986) from tissue block$ of 5mm3 taken from different parts
of the experimental colonies. Optical densities were read at 664,
647 and 630nm and converted to concentration of total chlorophyll
(a, b and c¢) using the formula derived by Jeffrey & Humphrey
(1975).

21.78 (0D630)+11.89 (0D647)+4‘75 (0D664)=ug chlorophyll
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Results

1) Clearanc- —ates and the influence of colony morphology

It was apparent that major differences existed in the clearance
rates and clearing efficienc 2s of hard and soft corals (Table 1,
Figs. 2&3). With the exception of S. glaucum, soft corals were
less efficient than hard corals (Fig. 3). Within these two
categories differences also existed. The most obvious factor
governing the ability of th hard corals to reject sediment was
their colony shape. The ru »>ff and spontaneous clearance rates
(sediment recovered in the first 10 minutes) were significantly
higher in very spherical co:r |!s (sphericity index 0.4-0.5) than in
flatter specimens (sphericity index less than 0.4, t-test, t=-4,01
p<0.01). In hemispherical colonies there were significant
differences in the clearing rate with time (ANOVA, F=42.8,
p<0.001), clearance being markedly higher in the first ten
minutes. Much of this hig clearance could be attributed to
passive runoff. However, over the entire period, no correlation
existed between sphericity and clearance rate and efficiency in
! d co: ls | .53, p>0.05 with fine nd; ! .30, 1 ).05 with
medium sand; R=0.37, p>0.05 with coarse sand; Table 1) indicating
the importance of other morphological and behavioural factors. No
differences in clearing rates with time were observed in flat
colonies of sphericity indices less than 9.4 (ANOVA, F=0.92,
p>0.05), indicating a more even rate of sediment rejection. The
overall success of sediment rejection was not only due to
sphericity, as no significar differences existed in the overall
clearance success (over the entire period) between the groups with

sphericities less than 0.4 and those with higher sphericities (t=-
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inflated polyps to reject sand. On flat coralla of Favia favus,
E~~""tes pentagona, Hydnophoi __microconos and Platygyra daedalea,
differential inflation of polyps in specific areas was used to
shift the sediment. Removal of sediment led to eventual deflation
(within 30 minutes) of the polyps. Disposal of sediment by
tentacular action was observed in Gyrosmilia interrupta. Platvgyra

a used inflated polyz ., ciliary activity was inferred, but
could not be proven, by the way this species moved sediment along
the valleys of fused corallites. It is 1likely that cilia on the
oral field helped move the sediment concentrated in certain areas

by the inflated polyps.

2) Effect 0" "ifferent grain izes

There were no significant differences in clearance efficiency
after 10, 100 and 1000 minutes, overall clearance efficiency and
calculated clearance rates between the three types of sediment
used (ANOVAs, F=2.554, p=0.09 in the first ten minutes; F=0.773,
p=0.47 after 100 minutes; F=0.125, p=0.883 after 1000 minutes;
F=1.19, p=0.32 for clearance rate, F=0.373, p=0.694 for overall

rix Mfici wcy).

B) R ‘] to ] _t 1 tat
1) 1 ] : tivit

In hard corals reactions we 2 varied. In Favia favus, Favites
pentagona and Platvavra daedalea, first contact with the sediment
lead to immediate inflation ¢ polyps. Continued cover by sediment
resulted in the extrusion of mesenterial filaments. After a week
of continuous sediment coverage many of the polyps were fully

stretched and had also extended and inflated their peristome. This
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behaviour continued throuc the entire experimental period.

Gvrosmilia interrupta reaci d to the ongoing sedimentation by
contracting the previously ttended tentacles. During short term

sedimentation the tentacles were active in removing sediment, but
this behaviour ceased under the long-term sediment stress. These,
and other, reactions of hard corals are summarized in Table 2.

All soft corals, except Lobophvtum depressum, immediatedly ceased
activity with the onset of sedimentation and retracted all polyps.
No tentacular activity was discernible. However, similar to the
short-term sedimentation experiments, most colonies inflated at
the beginning of the experi :nt. Specimens which suffered tissue
damage remained constantly inflated, while the other specimens
showed no consistent pattern. Maximum inflation lead to about 30%
size increase compared to control conditions. Some Sarcophyton
glaucum colonies became 1lim and deflated at times. This aided
clearance of the sediment as it would simply slide off the hood.
These specimens also showed inflation of the entire corallum
alternating with deflation. The behavioural reactions of soft

corals are summarized in Table 3.

2) Tissue necroses

In the hard corals, tissue ecroses started to appear after 15
days. In Favia favus, Favi- s pentagona and Platvgvra daedalea
necroses formed predominantly on the periphery of the colony. In
Gvrosmilia interrupta they formed in the centre of the colony.
Over the next two weeks no dramatic changes happened. In one
specimen of Favia favus the issue necrosis healed. In the other
specimens tissue necroses, where present, slowly proceeded to

approximately double their size. Tissues appeared to be very thin
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Table 4:

Weight loss in soft corals during the experiment

% of originel weight|  standard error | % of originel welght |  standard error

control control sadimented sedimented
L depressum 75.6 06 382 22.1
L venustum 100.0 0.0 743 9.2
S. dura 84.0 3.0 85.0 23
S. feptociados 100.0 0.0 69.5 38
S. glaucum 75.6 12.1 225 225

Comparison of weight loss of the experimental and control

corals over the six week experimental period. Values are

the percentage of the original weight at the start of the

experiment.
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that colony morphology plays a crucial part in the coral's ability
to cope with short- and long-term sedimentation. In hard corals
the sphericity of colonies is of importance in the early phases of
sediment shedding, influenci j the relative ability of a colony to
clear sediment quickly. The flat specimens always fared worse than
the hemispherical ones, esp¢ ially in the long-term sedimentation
experiment. While in very rounded specimens tissue death was
restricted to peripheral areas, where the shed sand accumulated,
flat specimens also suffered severe tissue necroses in the central
part of the colony.

This study showed that in some cases calyx size influenced the
rate or efficiency of sediment clearance. Although it seems to be
a generally observed phenome >n (Hubbard & Pocock, 1972; Hubbardg,
1973; Stafford-Smith, 1993), it is not fully clear why calyx size
should have a strong influence on sediment clearance. The general
behavioural response of most hard corals to sedimentation seems to
be polyp inflation (Stafford-Smith, 1993; this study), the
inflated polyps then form a smooth surface from which sand can run
off easily, so I see no intrinsic advantage for sediment shedding
inl! ring ] rc -1 lyr . : th: it : :

that no differences existed in the sediment clearing efficiency of
meandroid and plocoid corals. However, both meandroid species (P.
daedalea and G. interrupta) are not able to inflate their polyps
to a similar extent as the plocoid species (Favia favus and
Favites pentagona), which may indicate that other mechanisms like
increased ciliary activity ( s suspected for Platvavra dagdalga)
or tentacular action (as ob: rved in Gyrosmilia interrupta) play

an important role. It is however interesting to note, that within

meandroid species the specime s with longer valleys tended to have
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Behavioural responses to sec mentation changed only partly in the
long-term experiment. Two of the hard coral species (F.favus,
E.pentagona) extruded mesenterial filaments in a reaction to long-
term cover by sediment. This 1is normally an aggressive or
defensive reaction to other species (Lang & Chornesky, 1990),
which probably indicates sev re stress of the sedimented animal.

! same response was reported by Stafford-Smith and Ormond
(1992), but no details are ¢ ven for what period of time sediment
was applied. It appears however, that they observed extrusion of
mesentaries as a response to short-term sediment application.
The soft corals did not react differently in any way under long-
term sedimentation compared with short-term sedimentation, rbut
many stayed permanantly inflated. Inflating the corallum or the
polyps may also have metabolic advantages, apart from only forming
a rounder shape which promotes run-off. As a layer of sediment
might hinder nutrients or waste from reaching or leaving the coral
by means of diffusion, a reater amount of water circulating
within the coral might comp 1sate for the loss of active outer
surface area.

- £

enveloping numerous sand grains, which thus stuck to the coral's
surface. However the production of mucous sheets (Coffroth, 1988)
was not observed in the labor tory, only in the field.
In the 1long-term sedimentation experiment it appeared that the
corals' efforts to clear themselves o0f persistant sedimentation
changed from a minimal r sponse, like polyp 1inflation, to
energetically more expensive responses, such as increased mucus
production. As the experiment continued, the reactions of the

corals and their cleaning attempts eventually faded. It appeared
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applied sediment when compared with the other soft corals. They do
not seem to be adapted to a high-sedimentation environment. Most
colonies were found growing n the near vertical gully walls. The
orientation of such colonies then makes it impossible for sand to
accumulate on them. Sarcophyton glaucum, while suffering heavy
losses when subjected to permanent sedimentation, appeared to cope
quite well with short-term application of sediment. Its growth
form allowed the colony to bend and shed most of the sediment.
This may allow this species to persist in areas with temporarily
elevated levels of sedimentation.

Hard corals, on the other hand, were very active in shedding and
promoting run-off of acct 1lated sediment and die-back and
bleaching levels were much lower than in the soft corals. It is
therefore assumed that they are better adapted to an environment
with higher sedimentation, which would explain why they are
equally common inside and outside gullies on South African reefs.
Due to the relative scarcity of soft corals in these environments
hard corals dominate areas of higher sedimentation on these reefs.
This study therefore supports the conclusion that sedimentation is
arn jor fo:r ing 1| tor inflt 11cing tl :ructuz of uth African

coral communities.

Conclusion

Differences exist in the reactions of hard and soft corals to
short-term and long-term, artificially induced, sedimentation. The
basic reaction to sedimentation was the same in hard and soft
corals, namely hydrostatic inflation of the polyps (in hard
corals) or the entire colony (in soft corals). Due to their shape

and bigger polyps, hard corals were, however, much more efficient
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PART IV

The practical use of it all: Using
ecological information to help conservation

of the studied ecosystem

In this fourth ar final part of my thesis
I use the information gathered in all
previous parts to suggest new management
options to the Natal Parks Board, the
conservation authority in charge of the

studied coral communities.
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Introduction
The previous chapters have given us insight into the hermatypic
hard-coral fauna of South Ai ica, the coral community structure on
the wvarious reefs and the major forcing factors on these
communities. As these reefs are situated within the boundaries of
two marine reserves (the St.Lucia-North and Maputaland Marine
es), 1t 1is possible to use the now available information
about pattern and processes within the coral communities to
provide management options based on a sound understanding of the
area's ecology. Coral reefs have been identified as systems of
particularly high value to conservation (Kenchington, 1988). This
is partly due to their biological richness, for coral reefs rank
among the world's most diverse ecosystems, but also beccause of
their enormous appeal to the tourism industry (Rogers et al, 1988;
Sybesma, 1988). South Africa's coral reefs are witnessing ever
increasing popularity, with big game fishing, spearfishing,
snorkelling and particularly SCUBA-diving being the most commonly
practiced recreational sports on the reefs. While all South
African coral reefs have been in the custody of the Natal Parks
Board and have also been managed by this authority, the question
has arisen, whether special management options had to be found.
Tourism in areas administered by Conservation Bodies provides
welcome revenue which can be reinvested in the continued
preservation of the money-producing resource or other systems in
need of conservation. It 1is also necessary for provincial or
national conservation bodi 3 to make the areas under their
legislation available and beneficial to the general public.
I have therefore attempted to provide management options for the

coral reefs within the St.Lv ia (North) and the Maputaland Marine
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Reserves, which will allow a maximum number of visitors to enjoy
the reefs while doing the 1 ast damage to the coral communities.
The management options di: ussed in this paper are based on
studies on the patterns and processes underlying South African

coral communities (see previous chapters).

:erial and methods

The location of South Afric 1 coral reefs relative to the marine
reserves is indicated in Fig. 1. The biological patterns of coral
communities on these reefs are discussed in Part II and the
geological setting in Rams y & Mason (1990). Coral community
analysis was performed usi g the 1line transect method (Loya,
1978). The +transects were then subjected to correspondence
analysis (Digby & Kempton, 1984) in order to realize patterns
within the communities. All reef complexes were surveyed, although
emphasis was laid on studying the Central Reef Complex, which
receives most visitor pressure. Having quantitatively surveyed the
reefs and determined +the coral community types, additional
qualitative observations were used in order to provide information
on every reef. This was necceésary for drawing up a map of coral
community distribution in the Sodwana Bay region.

Quantitative damage assessment was performed using the same
modified line transect methods as in Riegl & Velimirov (1991).
Figures of diver-frequency 1 r reef were obtained from the warden
in charge of the marine reserves based at Sodwana Bay National
Park. These figures were obtained by means of an obligatory
questionnaire filled in by each boat operator previous to the
launch, indicating the duration and destination of the trip, what

activities were going to be pursued and, if diving was going to
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been shown in other parts of the world that Acropora communities
are very susceptible to ¢ vironmental changes, as could be
associated with increased use by tourism, and major losses in
Acropora-dominated habitats have been reported (Jaap et al., 1988;
Porter & Meier, 1992).

The type I community is the 1 st fragile coral community occurring
in South Africa. Measures for its protection should include strict
prohibition of anchoring on or near these reefs and a limit to

maximum allowable dives per day.

a2) The “ype 2 coral community

This coral community type is typical of most of the Maputaland
Reef Complexes and is the most extensive. It covers most of the
hard substrata in less than . m depth. It is found on all shallow
substrata in the Southern Reef Complex (Leadsman Shoal, Red Sands
Reef), the Central Reef Complex (2-Mile Reef, 9-Mile Reef) and the
Northern Reef Complex (Fig. }). Within this community type there
are further differentiations caused by differential sedimentation
levels on the reefs (see Part 11). These different subcommunities
can however be grouped togel er for the damage-risk analysis as
the growth form of their dominant community members is the same.
The typical corals of this community type are soft-corals (genera
Lobophytum, Sinularia, Sarc¢ hyton) and massive, hemispherical
hard-corals (family Faviidae, Poritidae).

As a consequence, breakage is not a common occurrence and not a
natural phenomenon which enhances asexual reproduction in these
communities. Any form of coral breakage must be considered as

detrimental to the community.
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Moreover, the soft-coral dc¢ .nated "reef-top sub-community" is
particularly hardy and tolerant of physical damage, due to the
elastic growth form of the soft corals (Wainwright et al., 1976).
The major dangers to the co! 1s o0f these communities are tissue
lesions, caused by careless ¢ ntact with divers, or boat anchors.
In the case of hard corals, tissue lesions can become infected by
;1 ria or algae and lead to outbreakes of diseases like black or
white band disease (Antonius, 1985), which can potentially damage
large areas of reef. However, none of these diseases have yet been
recorded in South Africa. The susceptibility of soft corals to
infections has not yet been investigated. A small experiment using
the dominant soft coral genera Lobophyvtum, Sipularia and
Sarcophyvton, in which 5cm2 areas of tissue were cut from 10
colonies each, did not reveal any adverse effects after 3 months.
Most corals had already regenerated a third to one half of the

lost surface tissue.

a3) The type 3 coral community

This community is only found on the deep parts of the reefs in
depths greater than 25m. It :curs on all deep hard bottom areas
and 1 D W rved in tl 1ithern Reef Complex (deep Red ads
Reef), the Central Reef Complex (deep 2-Mile Reef ("Sponge Reef"),
deep 7-Mile Reef) and the Northern Reef Complex (deep Kosi Mouth
Reef, Fig. 3). It is dominated by sponges (cup-sponges, Jlrcipia
spp.) and sea-fans (Acabaria spp., Homophvton spp.). In this area
numerous unattached species of hard coral are found (Cycloseris
costulata, C. margipnata, C. cyclolites, Diaseris distorta), which
are easy to collect and may ! decimated by poaching. Neither the

sponges nor the gorgonians are easily damaged.
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Fig. 4: The number of divers who have been visiting the Central
Reef Complex in the Sodwana Bay area as an indication of

increased pressure on the reefs.
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c) Ouantitative ¢f-—age asses:s ant

Although quantitative dam: e assessment was undertaken to
determine the amount of coral breakage and tissue damage inflicted
by reef users, it was discontinued as no sensible results could be
obtained. Due to the high wave action on all investigated reefs,
broken parts of corals, which are the most common and easily
visible signs of diver damage (Rogers et al, 1988; Riegl &
Velimirov, 1991), were quic ly exported from the reefs. They
accumulated in a wide fringe of calcareous fragments around the
reefs (Ramsey & Mason, 1990). Due to the short period of time in
which the fragments stayed in the area where they were broken, it
was not possible to keep track of breakage qgquantitatively. A
general count of all encountered broken fragments was not useful,
as it was desired to allocate the fragments to the coral community
they were derived from.

While the direct counting approach failed, the nature and species
composition of the coral communities made it possible to predict

areas susceptible to damage.

1) di int £
The most common form of iver interference with the coral
communities were touching, breakage and resuspension of sediment.
Talge (1991) has shown that touching alone has no visible effects
on coral health, but speculai s that stress may be caused by the
removal of mucus via adhesion to the diver's hand (or glove). The
possibility that this action might result in stress cannot be
excluded. As experiments in Part I11I Chapter 3 have shown, mucus
on the coral surface is very important for the corals and its

energetic content is often worth several days of production.
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fin-action, but much of the accumulated sediment is removed by

wave-~action.

e) signs of degradation

As all of the reef systems within the Marine Reserves were sampled
in detail, it is possible to compare the heavily-used reefs within
the Central Reef Complex .th the 1little-used reefs in the
Northern Reef Complex and the completely unused reefs in the
sanctuary area in the South rn Reef Complex. The present study
suggests that no serious degradation of coral communities has
taken place in the Central Reef Complex. Although qualitative
observations suggest a highe frequency of broken corals and a
lower frequency of unattached mushroom-corals (Fungiidae), which
are easily subject to poaching, it is very difficult to quantify
these observations. This is d 2 to the patchy nature of natural as
well as anthropogenic disturbance in an unpolluted coral reef
system. This makes it inherently very difficult to compare natural
damage with human-induced d: age (Rogers et al., 1988; Riegl &
Velimirov, 1991) and more detailed studies are needed to confirm
the present findings. It is a risable to set aside specified areas
within the Central Reef Complex for continuous long-term

monitoring.

i) pollution

No signs of abnormally elev :ed pollution levels were observed
within any of the reef complexes. However, as no measurements of
water-chemistry were taken it is not ©possible to provide
conclusive information on the question of abnormally high nutrient

input into the system. As increased nutrient input due to improper
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likelihood already volatiliz 1 and the spill did not appear to
cause any serious damage 1 South African coral communities.
Although the Northern Reef Complex was not visited during the time
of the spill, no obvious s: ns of damage were observed on the
coral communities in the Central Reef Complex. As the coral
m nities within the marine reserves do not reach the surface,
their susceptability to direct damage by surface slicks 1is
limited. In case of an o0il spill within the marine reserves, some
damage can be expected, due to soluble substances in the o0il
reaching the corals via the water-column. Special care has to be
taken to avoid even small scale spills of petrol or diesel within
the marine reserves, as these substances are even more poisonous
to marine life than raw-oil or bunker fuel (Clark, 1986).
The practice of washing cars 1d boats in the lagoon formed in the
mouth of the Mgobeseleni Stream should be strongly discouraged, as
this leads to input of water soluble fractions of grease, o0il,
petrol and diesel. In the 1long term, and especially at peak
holiday time, when a great number of vehicles and boat engines are
washed every day in the stream, this practice may 1lead to
unacceptably high 1levels of hydrocarbons in the stream water
emptying into the bay. This may 1lead to a slow de¢ jation of

animal and plant communities close to the river mouth.

h) coral bleaching

Although this phenomenon has been observed in many areas of the
Indo-Pacific (Brown, 1990; Brown & Ogden, 1993, Meesters & Bak,
1993)), it has not been reported to be of any significance in
South East Africa. During the present study one single incident of

bleaching was observed on 4-Mile reef in an area restricted to
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Suggested sanctuary or restricted access areas (shaded)
upstream of the major reef complexes in order to allow
restocking of areas in case of degradation of the Central
and Southern Reef Complexes. It would be ideal to have one
large restocking area in the most diverse system (Northern
Reef Complex, see Part I1) and a smaller one in an
intermediate position on the most fragile and diverse reef
in the Central Reef omplex (4-Mile Reef). The dominant
current direction is indicated by arrows. Community
characteristics are de cribed in detail in Part II.
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sensitive reef, with potentially irreparable damage. No signs of
degradation were found on 2-Mile Reef, on which roughly 90% of all
dives have been taking place annually. Increased use of 7-Mile and
9-Mile Reefs need not be discouraged as the coral communities
there are similar to those on 2-Mile Reef and, if appropriate care
is taken, no serious damage can be expected. Further information
1 coral communities within the marine reserves can be found in
Part II.
It is further suggested that a permanent monitoring program be
operated to keep track of ©possible changes in the <coral
communities.
It is suggested that the Northern Reef Complex be set aside as
sanctuary area, in order to secure a guaranteed undisturbed area
upstream of all other reefs. This area could then serve as

reservoir of larval stock for downstream reefs.
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