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INTRODUCTION

The coral reefs af Singapore have been class¢f1ed‘by Chuang'(IQTT)
as belng.Sakgaééum reels on the basis of the very slight gradient of the
reef flat and the predominence of the marine dbrown algae S&rgasaum*spp. |
an-the flat. This algae grovs Throughout the year and pesks at heights
.of approxxmately 1 metre Just'befare ‘the north-east monsoon in December
and Jz nuary. wave &ctIOP during the monsoon perlod will bre&k up the alg&e

1eav1ng stubbles to continue growing and repeat the cycle.,

Studles Gn the scleract 1nlan corals on the reefs of Singapore have 50
far been descrlptlve eg. Goh (1963), Poon (1953), Chuang (1973), Chan (1979).
Reference collections of local corals heve been made by Purchon (1956) and
Chuang (1961). This investigation is aimed at describing qu&ntitatlvely
in terms of species di veralty'and zonation patterns, the hard coral
community of Pulau Salu (1° 13'N, 103 Li'E), one of Slng&pore s southern
offﬂshore island 12 km from the malnland (fig.l).

MATERTALS AND ME:THOI}S -

The frlnglng reef gt Pulau Salu surraunds the entire island and'the
reef flat is more exten51ve on the ncrth—eastern part. Two vertlcal
transects, A and B (7ig. 2) were established and the contiguous qu&drat
methad.(Maragos, lQTh) vas used. Fach transect was marked by shart 1ron
rods driven into the sea bDed at lG.me%re 1ntervals. ‘A one-metre quadrat,
sﬁbd1v1dﬁa into a grid of 100 equa1~ 1zed.squares (each square being 10 cme
in area) was used in sarpling along. one side of the transect line

beg1nn1ng from the shore to the bottom of ‘the reef slope.._l

. For corals with flat h011?0 ital growth farms (eg..Mbntzpara,'
Aarvpora) the surface srea was estlmated dlrectly from.the qﬁadrat - For
corals with massive globular grawth forms (eg .D@plaastrea) the depth vas

recarded to give a more accurate readlng of surface are&.

“ Results Obta:ned from the trans¢cts were pealed and used for
'calculatlng-the percentage cover of each coral species W1th1n &8 zone. The
-zone'was named afcer the damlnatlng coral specles which constltuted at ”
1east 25% of the total coral cover of that zone. In 1nstances where there
were’ twu coral species exceeding the 25% llmlt the zone was named after
both. Since live coral coverage on the emf flat was: very“pear, every 20

metres was considered as a zone. Ab the reeL edge and reef slope, the
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zone size was reduced depending on thelr lengths. For transect A,
every 8 metres was considered a zone for both reef ecdge and reef slope.
For transect B, the edme =2ud slope were each considered separately as

a Zone.

3

Two barlzCﬁual transects were made ot transect B, one at the top

and the other at uhe hOu? m 0i the reéf,slcpe.

The ree? ?TGLIIE‘W&S aﬂterm*ned.by measurlng the depth of‘the sea

floor st e"e?y'mﬂ tre interval using a plumb line ar a ‘depth guage.

Vet éx transwareac;, v{,_saILm tv and*water temperature*were
recorded for both transec cs.' The~ uuﬂy W&" carrled out between July and

Dec ember -of - 1981..

Yoo - - RESULTS

,Thé réef fl&t at’boﬁhﬁtraﬂrects (Tig. 3) is ﬁharacterlsed‘by a small
gfadient,'"Txa'reef slope ot Transect A was found to be very steep and

is a typieel characteristic of the coral reef slopes occuring in
Singspore. The_reef slope of Transect B was comparatively much more

sentle,

The abundence (% of cover), freguen cy of oceurrence, growth forms
and size index of each éoral species 1in T*angect A and Transect B were
*t&bu¢ated 1n Table 1 and Table 2 respectively. These data allow

| com@arlson.to be mode between different coral species,

Tables_ﬁ and 4 list results for quadrats of Transect A and Transect
B resvectiﬁély' These data include colony number, species richnegg,
size 1ndex ahd coral abundance for “1ﬂgle quaﬂfgts, groups of flve
quadrats and prﬁuys of ten cquadrats They allow camparlsons t0 be made
between quadrets. Different Eampling dimensions were used in some cases.
The data in thése tables were used for plotting the following graphs:
(i) ‘The number of colonies of five contiguous quadrats were pooled and '
plotted against the quadrat number to gain ¢ géﬂer&l”idéé"0f the
coral distribution on the reel in fig. k. S
(ii)' The size index for cuadrats verc nlotted against the transect
 1ocation ﬂﬁﬁ;cdﬁ@&réﬂgvﬁheﬁtdlﬁny-sizQYEEtween.Quadfaté_(figs. 5
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Table 1. Abundance, distribution, frequency and growth forms of corals
. at Transect A (Pulau Salu) July to December 1981.

S . Fre.quency*
Abundance e

Sizé . Growth
% Cover :

Species Index Forms*#.

No. of:w”--%H
Quadrats

A1l corals 15,48 E ko

Cyphastrea chaletdicum

Favia speciosa
Favites abdita
Fungia fungites
Fungia echinata
Galaxea faseicularis
Gontastrea benhami
Goniastrea pectinata
Gonipora fructicosa
Ifﬂemlim ampliata
‘Montipora striata -
"ﬂfonti'pom e fflorescens
?Ebﬂtipara prolifera
fbulastre¢‘cr£spata
:_T-Oxypom lacera
irEPachz;sems spem,osa_ -
: Podabasm erestacea
PP@ctznté lactuca '
'Platygyra lamellina
iPZerogyra sinuosa
‘Porites lutea
Symphyllia nobilis

Trachyphyllia geoffroyt

Turbinaria mollis
Turbinaria pe: ltata

0.08

1.23

. 0.30
j; '0.31_;
0,02
. 0.08
0.03 '
0.2%
0.30
1.10
- 0.2
. 0.22
. 1.03
0.0k
- 0uko
b5y
 0.08
0.86
0.24
0.TL
1.56

1. 5h

008.
. 0.07
0,10

3
1T

3
4
1
>
2
k
1
5
1
2
Y
1
3
6
1
9
3
3

12

o W

7.5

42,5
Te5

2.5
5.0
2.0
10.0

10.0
12.5

2.5

5.0
10.0

2e3

B
15.0

2e5

22,5

167
2.13

L, 50

1. 02

1.00
2,50
1.00
2.33

4.50
5,42
7.00
- 6.50

T.63
1. 25

1.25
9Q3h.

5..00
3.6k

3.50
14.00 -
5;68'
2275
1.0

k.00

1.50

PR B O X R R WA HE B QR D E R ER QN RO

"% The sum of guadrats faund in the reef flat, reef edge and reef slope
o gave a total of 59. * indicates the number of quadrats where the

 coral species occur out of a total of this 59 quadrats.;
## Key for growth forms: |
T »
B
G'.

laminate
massive

branching - | L
foliaceous | M
globular .



Table 2. Abundance, distribution, frequency and growth forms of carals
et Transect B (Pulau Salu) July tc'December lQBl.ff"_m_

Species

All corals
Aeropora eomeing.

Diploastrea heliopora ~

Cyphastrea.chalcidﬁcwm
Favia speeciosa
Favites abdita
Pungia fungites
Galarea fascticularis
Goniathea benhami
Gontaetrea pectinata
Gonipora fméticoscz
Gonppora Lobata
M@mlzna'amplzata
Montipora lavis
Mbntipora_prolifhﬁa
Oulastrea crispata
Oxypora lacera
Pavona frondifera
Pachyseris speciosa
Podabasia erestacea
Pectinta lactuca
Pﬂatygyra Zaméllfnq
Pieragyfﬁ sinuosa
Polyphyllia talpina
Porites lutea
Porites negréscens
PSamaeora-eantigua
Turbinaria mollis

'
M. T - [

R 7 BRI S O
. [y [P

» : 1, : r S I. -

Abundance - Size Growth

% Cover No. q Index Forms
. Quadrats g

648, M 513

“0.02 1 1.2 1.5 B
- 0.ko | 1.2 33.0 M
0.06 3 3.7 1.8 &
0.45 17 2.7 1.8 &
0.08 9 11.0 0.6 M
0.05 2 2.5 0.7 I
0.01 1 1.2 0.5 G
0.02 1 1.2 2.0 M
0.18 3 3.7 5.0 M
0.30 9 11.0 1.9 M
0.0k 2 2.4 0.9 M
0.35 5 6.1 4.1 L
0.0k 1 1.2 3.0 B
0.32 6 7.3 3.3 L
0.12 3 3.7 2.0 G
0.07 2 ok 2.8 L
0.35 3 3.7 T.1 L
1.76 7 8.5 12.0 L
0. Uk 2 2.k 12,0 L
0.18 6 7.3 0.8 F
0.08 k k.9 0.8 M
0.09 1 1.2 7.0 M
0.01 1 1.2 0.5 M
0.78 21 25.6 2.0 M
0.09 1 1.2 7.0 B
0.15 8 9.8 1.1 P
0.06 2 2.4 2.5 M




Table 3. Tabulated D&ta of‘Transect A. - :
Colony number, Spe01es richness, Size 1ndex and Coral abundance
for single quadrats, groups of five guadrats and groups of ten
quadrats; together with Shannon-Weaver Diversity Index and
Evenness Index (Pielou) for groups of ten quadrats, are as

Quadrat
No.

56

o7
58

09
60
61
62
63
6L
65
66
67
68
69
70
T1
T2

T3

Th
15
T6
77
T8
19
80
81
82
83
8l
85

O OO0 MWOOMOO OO K MNMIMOIHEFEIEMNMOOOIHHKOOOOO K P

 ;“f0llaws*

1q.

Colony
No.

lq. 5q. 10q.

O O O M I O O H O O O O K N MOIHIKMKIMOOOH O OO D O Kk -

Species
Richness

o pwwn

Size

2.0
1.0

o O O O O 0O

k.0

1k.0
1.0

2.0
1.5
3.0

ICoral |
Index Abundance
% cover

0.6

0.2

:"4.53

1.6

4.6

L.l

D.I.%® BT 8%

0.08 - 0.0T

0.06 0.08

0.11 0.07



Table 3. (cont'd).

Quadrat Colony ' 'Species - Size = Coral - D.I.* - E.I.%#
~ No. No. Richness Index Abundance SR
% cover

o 1Qe  5g..- .lq. . 5q. 10g. . 5q. 10g. 5q. 10g.

:1;3.:
2.0 |
¥ 15 32 015 0.1
?;Gi | :
1.7
o
3 2,0  1.%  0.07 0.06
| o | |
6 0 . 0.3% . 0.08
1.0
1.3 _ _
6 1.3 4.8 0.21 0.12
o Jeed |
2.6
3.6
2.2
15 . 3.2 21,5 0.9k 0.35
- - ) ‘ .
25 2.1 _ 1k 0.
lT;h . | | S
7.0
13 7. 76.3 1.94 0.75
b7 '
3.k
5.1
8.3
5.4
7.0

.'_'.

H
&

100
101
102
103
104
105
106
107
108 15
109 13
110 19
111 20
112 10
113 11
1 11

O
A
O F O = V1 V1 D W Wk OO WO M Wwk NV K w |
=
no

0 W
F MU 0NN NV OV E S ERN R MM OO N O W H e

¥ D.I. = Shannon-Weaver Diversity Index
% E.I. = Evenness Index (Pielou) “ B -
@ No data is given because when theré is only one single species in
- the sample E.I. equal to infinity. |
k%% Reef flat gtarts from quadrat number 51, thus this value is celculated
from quadrats number 51 to 60.



Teble k4,

Quadrat

No.

lg. 5gq. 1lg. 5q. 10qg.

HOOONKHHEFONOOOHODOOHNHNWNNOOOOHNOOOOWWMEFOHWO 0.

~ 10 -

T&bulamed Data of Transect B. -
Colony number, Species richness, Size index and Caral 3bundance
for single gquadrats, groups of five quadrats and groups of ten

- -quadrats ;- together with' Shanncn-Weaver Diversity Index: and

Evenness Index (Plalau) for graups of ten. quadrats, ‘are as
follows: i P Y RSP .

A T
KL '
- ekl sl " "

No. Richness Index Abundance ' ' S
7 Cover

5q. 10q. 5q. 10g.

xﬁEﬁ”nwanJ'_

17 3.5 0.17 0.078

0.15 0.07

OFMNOMN &
N

L ]

O I

2.2 - 0.12 . 0.067

0.6  0.03 0.0k3

0.2 .01

10 1.5  0.09  0.046

»

i

AT O OO0 I AT

0.05  0.03

- &

* :

0.3 0.02

0.0T ' 0.06

2.6 0.12 0.109

®

o1 ool

HOOONHHNOHOOOHOOOOHNHNWNHOOOOHKHKOOOO MW,
-_..,a
OO0 ONHKHMOOOOOOOOOOOOOOHOOOOOOHKHOOOOOHHOOOOOK

e . *
’ )
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Teble 4, (cont'd).

Quadrat Colony Species . Size Coral D,I.% E.I.%%
No. No. Richness Index Abundance

lg. 5q¢. 1q. 5q. 10q. % Cover 5. 10q. 5q. 10g.

0.01 0.01

0.013 0.012
0.2 |

.65 0.05 0.036
0.8
.5 0.03 0.02

'9 0101
0:2 '

2.6 0.12 0.067

O o

11 0.16 0.07

3.7 0.19 0.091

-
[\Jf-"h)?M?\F’MFW?\E\)E‘?P?\GFNOOQOOOOOQOQDQOGOQOO

30.8 1.0k 0.384

- L)
-

15

Q
I
-
A"
O

1.12 0.37

45,5 1.19 0.h6h

=
-
o
foud
=
-

i3

-y

j—d
!_.l
!_I
j—t
pud
O
W EFEW-1VE--TOANHWETENNOFOENNOOOOFOONOWOOFHOOO N
o\

D
=
VO~-TAFH OO EFFNMNOFRFOVMIWNOOOOHFOOWOFrOooHROOONO

PWHUVHFN &I £E2O0NOVO WO




Ll

" o 0B 0L Os UE O | Q8 _ Q.
I T ) rnnmiass T . - ., :

(adoys = § “obpa = 3 381} = 1)

+§3095uRd] BUO(R S|RAUDIUL BUJBM G JB SILUCLOD JO LSQUNN .q,mwm-

‘ou jedpeny T Yoy jeupend
R

-
=

-

Wl

103 JO "ON

L 3
SBLUC

-
S
¢

g 30asuBd)

] y 3098uRA)

[ 493

100 40 °Oj

SILUO



e 13 -
20

15

10

Size Index in M2

80 90 100 110
Quadrat no.

56 60

s F VB ey g~ EdgR e SlOpE

Fig.5. An estimate of average colony area {S5ize index) .
- plotted as a function ef transect TOcHtTGﬁ (Traﬂsect A}.
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17.5

Size- Index in MZ

)

Quadrat no.

30 40 100 110

J— S - Flat e 3¢ Edge +¢— Slope -

Fig.ﬁ. An estimate of average colony area (Size Index) plotted as
| a function of transect location (Transect B).
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(iii) Species richness was plotted as a function of transect location
for single quadrats, groups of five and groups of ten quadrats

40 indicate coral diversity (figs. T and 8).

(iv) 'The'Shannon-Wéaver'diversity indéx together with the corsl
abundance (% cover of corals in the quadrat irrespective of
species cumpo$1t10n) were computed in groups of five guadrats
and.then plotted as a functlon of transect location in the same
graph (flgs 9 and 10)

(v) E?enness-lndax (Pielou, 1966) plotted as a function of transect
lchtiﬁn for groups of ten quadrats for both transects is shown
in fig.11. -

Zonetion models of Transect A and Transect B were constructed and

shown in figs. 12 and 13 respectively.

From our observations bf“the reef slopes, it was concluded that
in general, the average coral colony size is smaller at the bottom of
the reef slopei&s compared to those at the top. To test this assumption,
date obtained from the horizontel transects were used for statistical
analysis using the l-tailed t-Test. The null hypothesis is that there
is no Significaﬁt difference between the average size of a particular
coral species inhabiting the bottom of the slope and those at the top of
the slbpe. The alternative hypothesis is that the average colony size of
a coral species at the bottom of the reef slope is indeed smaller than
those at the.tap;_ The results of the t~Test are tabulated in Table 5.

-DISCUSSION

Forty-two species of corals were found to be present on Pulau Salu
reef. 'Twenty-five species (hz.h%) were presént on the 59 metre belt of
Transect A and twenty-seven SPECies (h5.8%)jwere present on the 82 metre
belt of Transect B. Nineteen coral sgecies-were_CGmmcn7t9 both Transects
A and B. Live coral coverage on both transects*weré low, being 15.4% on
Transect A and 6. h87 on Transect B. When cqmpared'W1th the 11ve coral’
coverage of 32. 9% dbtalned by Goh and Sasekumar (1980) at Cape Rachado,
Malaysla these results are indeed poor. . When the llve coral coverage
fﬂr the reef flat, reef edge and.the reef slope were compared, the
.flgures*were fﬂund to increase prﬁgresslvely frum.the landward reef flat

to the se&ward reef slope (Table 6). Live coral cover on the reef flat
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Table ‘5. Summary of results for the various coral species at the ‘two"
... /horizontal transects.using the l-tailed t-Test.
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of ‘Pulau Salu*was 2. 2% on Transect A.and 0. 6% an Transect. B‘; Compared
to that of 26.5% at Cape ‘Rachado these results are extremely low. A

.h1. 3% coral cover on the reef slope of Transect B was also considered -

‘::wmlaw cqmpared't0=the 60% obtalned.by Mﬁragos (197h) at Fannlng Island.

7ﬁfThe T3, 3% caral caver on the slope of . Transect A, 'hﬁwever, praved*ta be

Jhlgher than the 60% obtalneﬂ fram Fannlng Island (Maragas, 197h)

_ Regardless Gf'the fact tha$ the coral grcwth at Transect A_was
better than that at Transact B, the results dbtalned fram'both transects
show .the following trends:~ | Jf
(1) Coral calanles dlstrlhutlcn measured.by the numerlcal abundance of

| carals, without taklng into consideration the number of speczes or

the propartlon of each spec1es (flg h) showed that the number of

'ﬂ“colonles at flveﬁmetre intervals ‘along the transect was greatest
- - on the reef slepe, 1ntermed1&te on the reef edge- and lowest on the
| reef flat

(2) Size index for quadrats, or an estimate of averégéEéQlény“area,
which takes into eccount the number of colonies as well as the colony
size was plotted as a function of transect location (figs.5 and 6).
The results indicated that the average size of coral colony was

1arger on the reef slope than that on the reef flat

{3) Spe01es rlchness,.pletted as‘a functlon af transect 1acat10n forll
| single quadrats, groups of flve quadrats and graups af'ten quadrats
:(figs. T and 8),Ishowed.th&t the number of species fluctuated along
”‘;the reef flat biit increased towards the reef ‘edge and reached a.
,peak on the reef slope. Regardless of'the different samplingf

;dimensians, the results obtained were similar.

_(k}mCGral gbundance (percentage of coral cover with respect to the
 sampling dlmen31cn) and the Shannon-Weaver Diversity Index(a measure
of both the number of species and the proportion of these specmes
in a sample) were plotted as a function of transect location (figs.

9 and 10). By pooling contiguous groups of five quadrats, the data
showed that percentage coral cover and diversity index were highest
on the reef slope but lowest on the reef flat. Thus, these two
parameters tend to fluctuate iﬁ the same direction indicating thet
the high pércentage éoral cover resulted'frﬁm a greater number of
species and a higher proportion of coral cover by each species on

the reef slope.
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(5) When the Evenness Index was plotted as & function of transect
“location for groups of ten quadrats. (fig.11), it was found that
this index was very low on the reef flat but approached a value .of
0.5 on ‘the reef slope. _Thls_;mpllgs_that_the_dlstributlon,af-
corals along the reef flat is very uneven but it assumes aa@mreg,__
e?en.distribution on.tﬁe reef'slope, As the value of the Evenness-
'Index_is tofbe'betweén.zerO-and-Gne,,with.an Evenness Index of: one .
indicating the most even distribution, different sampling dimensions
smallethhan-ten quadrats-werehﬁatipﬁssible.,_This*was due to the
e;tremﬂly*uneﬁen cqrg;:ﬁistribution_at the reef flat which would

bave given index values of infinity.

From.th@ae:pgrﬁmgteys:itgcan3be_eqncluded,th&t the coral population is.
extremely low on the S&lﬁ-reef.fxgti.improving on thévreer_edge;an&-

reaching-a:maximum on the reef slﬁpe.

To account for the extremﬁly low-llve coral coverage on the reef
flat, several factors affectlng coral growth will be examined. The
factors.to’be considered include that of light penetration, sediment
dﬂpﬁéitibn'faﬁé55 dessic&tiﬁn'andféh&nges iHZSalinity; o

;;: The.amﬂunt Of 11ght penetrat10n was measured with a Secchl dlsc.'
at Pulau Salu. On 8. sunny day'when the water 15 calm;W1th 8 1ﬂw L
sedimentation load the Seccha dlsc readlng'was h 5 metres. However;ﬁ..
ohﬁﬁﬁ overcast day when the*water is rough w1th 8 hlgh sedlmentatlon
lnad ‘the Secchi disc readlng was 1.5 ‘metres. When campared to the N
Secchi disc resdings of T metres (for a calm sunny day) and 2 metres
(for an ﬂvercast day) at Cape Rachada {(Goh - an& Sasekumar, 1980) or a o

50 metre readlng at Fannlng Island (Mﬂragos, 197k), the sedlmentatlan'
load st Pulau Salu was indeed very high. | | |

'. Tufbldlty 18 p051t1vely correlated.to sedlmentatlﬁn 1ﬂad.. In a
turbid.env1r0nmﬁnt the substratum;would'be coated w1th sedlment and thls
re&uces the p0551b111ty of coral larvae sett11ng on 1t (Rcy and Smlth
_1971) Fram.our Observﬁtlﬁns, it was found that even the Sargassumfwere
:heaV1ly c0a$ed.w1th sedlment. Furthermﬁre,_the prollferate growth of
Shrgassum‘waulﬁ greatly reduce the area of substratum avallable for car&l
_larvae settlement | - - | |

Apart frqm this effect, a high sedimenpatiqn_load also causes
smothering of the corals (Roy and Smith, 1971). The depth of light

penetration is also reduced.



Loya: (1972) found that three out -of the ‘four most’ abundent’ SpeCles
in the high" sedimentation rate areas on the coral reef at: Ellat'were
branchlng corals. ~Our results, however, do not 1nd1¢ate % slmllar
canclus10n. Desplte the fact tha$ Pul&u Salu has a very hlgh
sedimentation 10&&.’braneh1ng corals are exceptlanally'r&re. Of the
farty—two specles ‘on the Salu reef Dnly'three species of=brandh1ng

corals*were'foundg namelygﬁaropora-concmna;lerztes~negrescens-and_:

Montipora lavié. 'None of these three oo curred on the ‘reef f‘ﬂﬁt* or |
the reef edge &nd.thﬂugh'they Gccurred on the reef’ slope thelr =

frequency of occurrences were very 10w~(Table P2

Coral species inhabiting the reef flats_an bath't}&nsé¢£é ¥g;éI
tha*massiﬁe%fb&msaiikefFaﬁia-épeeiﬁsaijbrites:%&t@&;“aaniaétr@af?fﬁ?'”
Peatﬁﬂata;fFhﬂitesuabdiiafefcﬁ”iFfﬁm°dﬁr.Sbgérv&tinné?anﬂjﬁhé peef
profile plotted, the Salu reef was ofteﬁ”parfially“éxpeséﬁ*fbf*twﬁ to
three hﬂurs gt lGW'sprlng tldes Duripg;phiﬁwperiod,;CQr&l.dqlﬂnies
w111 be subaected.ta de351cat10n. Hence,néﬁecies-thgt;gan;resiat
ﬁE$$1C&tlﬂn'ﬂlll have & better chance. of -survival.  Our. findings
therefﬁre support tne canclu510n drawn'by'F1she150n (1973) at Eilat
that ma531ve braln corals Wthh possess large and deep corallltes are
more re51stant to 63551cat10n than the dellcate branchlng forms whlch

_passess very shallaw and small corallltes. Z

It haa frequently been dbserved that large boulders nf'the masszve_
fav11d corals on. the reef flat have a de&ﬂ'top and that some even: have .
Sargassum grOW1ng:0n the horlzontal plane-whera the coral polyps. had
died. Eut polyps encrusteﬂ on the vertleal plane of the'houlders are.
stlll allve - Goh. and SaSEKumar (1980) also observed this pehnomenon at
Cape Bachado. They suggested that the harlzantal pl&ne allaws seélmﬁnt
to settle thereby smﬂtherlng the coral palyps. Hawever, we cnnclude
_that a caﬂblnatlon Gf factors may be 1nv01ved as the top cf these blg-_
j'c:a:':n:'a:i. buulders are sdbgected to Q.HHMber of ecologlcal stresses._ Other
th&n the smﬂtherlng effect of settllng sedlment the eoral 0010n183 on'm
"the bﬁuldﬁr top has a hlgher chance of expesure &urlng a law sprlng tld&
?and.therefare sﬁbsected t0o dlrect sunllght resultlng in severe R
 dessication. Apart from.the sunllght these bnulder tops wnuld alsa be'
subjected to direct rainfall, hence, there 1s the p0351b111ty af 8 suﬁden

chang%fln-sallnltyﬁcau51ng.de&thi. O IS '.“ﬂﬁ3'¢ﬁﬁﬁ
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The factors eeneldered ebove ‘may ecceunt for the extremely low

11ve eeral ceverege, speeles dlver51ty end rlchnees en the reef flat

. In centreet te the flndlngs ef‘the reef flet, it. has beee__ L
hebeerved that the eerel growth, on the reef edge and the reef slope is
much Dbetter, Thls can -be ettrlbuted to the elimination of . certain.
limiting feeters et The seewerd side of the. reef.,.?here_le_ne_dengere
.ef_dese;eet;enser of sudden changes in salinity due to direct rainfall
bE?&uﬁﬁ_r¢¢f~$l¢P§%;are_Pﬁ?ﬁﬂeﬁnt%f;%ﬁhmergeda;thuS-cerﬂls.anthe~rﬁef
©dge and the Teef slope are not exposed during low tides. Current flows
ne&f.ﬁhe.feef slope.elee.eecrease.the chances for eedimentrte-eettle
'pelyps te feed en._ The ebsence ef Sargaseum'growth on the reef elepe
and the reletlve1y1rere Surgaesum grewth en the reef edge 1ncreese the |

' ehences for'the cerel larvee te settle end develep

.The, zenetlen.medele censtrueted shew'thet the distribution patterns
_ﬁef'the selerectlnlen corals on both Transects A and B are quite similar

. ven though the two transects are different in their profile.

-Porites lutea was found to be the most dominant coral:species on

‘the reef flats. Favia speciosa was the next dominert species. Of the
:AﬁthfeeﬁzeneSEinreaeh'trenseet,'twe are named after Porites lutea but
the third is named efter'bethaP;~ZutearandﬂF;fspeaiesé. With only two-
eereléepeeieSSdemineting?the-feef*flets,'the*DiverSity*Indei’eﬁd'"
Evennees TIndex of the two reef: flats are very smell.- Env1renmental
fectere on the:reef flats often -limit the" growth and develepment of
cerale.- In addition, Porites Zutea-en&wFuvts=speetosa are' found ofi -
all three:zones of the reef. These two observatiohs suggest that Ee‘bh
corals are indeed very herdy"epeeiee;”fPeri£QQVZuted=enﬂiﬁﬁﬁiﬁ“eﬁeé£03a
aiso have the highest frequency of occurrences and, apart from
Pachysertis SPQG%OSQﬁ they are the epeclee with the greatest ebundence
(Tables 1 and 2). SR o

| ;&ympég}lzagnebilis is the most dominant corsl species et the reef
-edge of Transect A. TFor Transect B, Diploastrea heliopora is the most
dominant species., Both species hawe massive growth forms echlevlng 8
size of greater than one square metre in surface eree. Their huge size

could, therefore, account for the lerger size index and higher coral
abundance at the reef edge.
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Puchyserms spectasﬁ 1s the most dominant caral speC1es ab - the
reef slope of both transects Thls coral has arplate—llke grawth form
and cauld ngW'tO a dlameter of 60 cms., lee other coral 3pe01es that
have & plate—llke growth farm1 this spec1es was only feund on the reef
alape and the deeper parts of'the reef edge Thls cauld'be due t0  '“
thelr fraglle structure Wthh tend to be mcre vulnerable t0*wave acﬁlcn
at the reef flat when the tlde changes. Although thls spe01es has a
very narrnw range of dlstrlbutlon, 1t has the hlghest ﬁercentage of o
J“cover thraughout the reef when campared to cther cnrals.' Thls.may‘be

axtributed to 1ts hugh 31ze and abundance at the reef slope.

o Frﬂm,the statlstlcal analy31s of the data ﬁbtalned fer the Ve
_horlzantal transects (Table 5), 1t was found.thax three of the four
.coral specles common ta the twa horlzontal*transects were sxgnlflcantly
different 1n 51ze Thus, the average colony size of & partlcular coral
3ﬁspec1es at the bottam of‘the reef slape is indeed smaller than those
iat the twp.? Thls could‘be accounted.by the explanatlon advancedpby qu
and Smith (1971) nght is 1mportant for the survival of photosynthetlc
zooxanthelleae: A éiréeﬁ~ﬁonseQuence~of-suﬂh~aﬁsymb1at1cvrelatlﬂn5hlp
‘with madreporarian reef-building corals is that such “hermatypic corals
are limited to dépths where there is sufficient light for photosynthesis
to teke place. Reduction -of light will ledd to the fast disappearance
of‘thexzﬁax&nﬁhelléé*WHiéh*ﬁre?feépﬁnéiblefféritﬁégrémﬂv&l;0f'?&sﬁ¢f*'
materials in the ccr&l*ﬁelyﬁs}'ﬁThe*ﬁiﬁimaté cﬁhsédﬂéﬁce’ié“ﬁnhéalﬁhy'
growth, loss of colour or even ‘death 'in some cases. -The. fall in light
1nten31tygat;greaterg&epthsawaulﬂ,;therefare,.accaunt»for;the smaller
gize index at:the,hoﬁﬁémﬁéfﬂthé reef .slope Or even a taﬁﬁlﬂahseﬂéeléf~

‘coral growth beyond certain critical depths.
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