CHAPTER 4

DISSCUSSION

1. Coral reef conditio ’,///
.’ee&\ an estuary area

semidiurnal tide') .

Kang Kao.

characterized mixed

Thus the corals (shallow zone) are

mostly dead corak \ to the effect of
exposure to air duxin 'y during May - July

and wind wave acti 4}3’ Monsoon. Diadema

setosum also plays s n ol in modifying the reef

(Tsuchiya t al, ere are always available

space for bori{i especially, turf,

filamentous "’ and Choonhabandit

(1986) reported-that this zone 1is aburmantly inhabited by

various alg ]? oralline algae.
Diadema se@ ﬂ iﬁﬁ ﬂ aﬂgj ’J a‘jers which would
graze ﬂ iﬁ a g‘ﬂ coral and
varlousq Juveqes 'j i[m ‘iﬂyﬁl boring

organisms. he grazing activities also affected coral
larvae settlement as well as prevent the overgrowth of algae

over coral colonies (Glynn et al, 1979).

Consequently the deep zone is subtidal area where

dense coral patches of Porites lutea are found. The coral
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colonies particular Porites lutea in this zone are usually

consist of dead part at the base. However, the results
reported that this zone was composed of more sand and live
coral than dead corals since the dead portion did not appear

in the photo. The destruction such as grazine by Diadema

setosum would ur sk’ base of coral colonies.

Porites lutea

dispersing on braking off or

overgrowth.
2 Influence actors which might
facilitate ‘ing organisms

2.1 Physical current, temperature

and salini

The

;" n the estuarine

environment, -sw "influencing factor

a
U o e -
on current pattern over the reef. uhayda and Roberts

W11l 121 e
or KNI mﬂmawma Hlde' o

current! possibly affects on the pelagic larvae various

- boring organisms William et al (1984) concluded that at.

Great Barrier Reef most of benthic invertebrates were most
abundant in spring-summer when currents on the outer reef

were almost entirely unidirectionally (long shore current).

For other environmental factors such as 1light
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intensity, salinity and temperature, these factors may
affect boring organisms on some aspects, for instances,
optimum condition for spawning, stimulation succession of
various species. During experimental period, it was found
the high salinity fluctuation in range 16-32 ppt in March to

September due to the ti runoff effects which was

charactered of estuarine e

2.2 Wave enem? :
Wave ener ' 2

to several conditig yY ;i*;;¢ }Zx i It could affect

some important as sedi Aktag n rate and suspended

solids. Adey (197 ' ‘;f ;f;:\{ e growth potential of

dominant corals : . ~ﬁ~rgy. Moderate wave

energy favors verticald frowth that is porous and

uncemented, hiqmwa\re energ - wsbut compact growth.,

Highsmith (1980) a it | reported that fast-

growing coral co e exoﬁ(eletons with living

tissues, s vtﬁy‘ i %ﬂﬂy sponges, polychaetes
and bivalva. ﬂ:i:ﬂﬂﬁ a:lﬁj may ihdirectly
preve 9-] aa ﬂﬁr g }]?y T ﬁ ing bottom
sedim:iﬁich afqectedm;glﬂy o ?\]ﬂj EJtrates.

2.3 Sedimentation rate and suspended soiids

The maximum sedimetation rate in November which was
affected directly by the northeast monsoon. In addition,
the minimum sedimentation rate was in May which is summer

period. At the location of low sedimentation rate the
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surrounding conditions seemed to facilitate the increase of
boring sponge and polychaete borers. This phenomenon might
be due to the availability of protective surface of
 substrates. Otter (1937) concluded that sediment layer on
substrate would probably form an effiéient barrier against

the attack of the majority ring organisms. Moreover,

at the location of hi rate which was induced

—— B —
by wave, the sewdi‘!ent‘qal substrates would

cover on the izﬁﬁ'egff

ain over again. It

The study argﬁsﬁﬁg ne of the most productive and
L AL A
Pt Rt - o ]

fertile in thElGulf. of Thail he results of NPP

: 2

were relatively fi ‘ “." 8 a;x‘at NPP reached the
|J - A g r
ber which was 1,448.99 mgC/m /day in

highest peak in Novem

shallow zoﬁ uﬁfﬁﬁ Wﬁﬁﬂﬂlﬂ jallow zone and

592.50 mgC/mj|/day in deep zone. se values were regarded
¢ o a/
* ERINITTHHAATINTTRE = ™
relationship between primary productivity and percentages of
coral heads with borihg bivalves. Highsmith (1980b) reported
that +the abundance of boring sponges and bivalves with
concomitant damage to coral skeletons should also increase,
especially, if productivity is raised above 150-200
2

mgC/m /day. The primary productivity also played the
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significant role on speéies diversity of infauna on coral
head (McCloskey, 1970). Furthermore, the incline of
primary production tended to relative the total number
increasing as shown in Figure 9, 27. As well as McCloskey

(1970) discussed that the most successful cryptofaunal

communities would happeq{ﬁ!hégffhe primary productivity is
e A
lowest. These may b ‘}«g&?‘i v ,/édc matter due to primary

: —— A ——
producers settli@hiﬂ ww by algal production
during summer pezsaﬂf'i’f‘ e "{ ucti ns seemed to play the

role on food

succession. ' smith estimation coral reef at

were the most abundance

BRe dut

Anyhow%‘:--rﬁ;¥¥%ffr:7¥~—~—"—§E%mary productivity
due to algal comgknifi i ' eﬁahallow zone, was not
investigated. It ¢ would playgthe important roles on the

dynamic of. %u &]rg\mﬂ}m:jtw EJ 'Jcﬂﬁj blocks as their

food sources (MacGeachy é&nd Stearm,; 1976). gsParticularly,
the %3&21@\3 Pladdld AL1A 159 VI Bk Bleaer wnicn
dominantly occurred in the shallow zone with the most

abundant algal succession on coral blocks. At that time,

the grazing due to Diadema setosum was inhibited by the
limiting depth whilst the lowest tide in day time. As the
coral communities in study site directly face the Northeast

Monsoon wind around November to January, wave energy end



current are important parameters in effecting the size and

on this dynamic of these coral communities.

3. Comparison on the composition of boring organisms in

shallow and deep zones.

3.1 Composition of ganisms in Porites lutea
N /7
All - of h@ a@auna found in Porites

omin

4

lutea coral heads o abited by boring or

penetrating into e sample collection
showed the numb minant borers such
as Phascolosoma ominant in shallow
zone. This speci bundance. In shallow
zone they disappe in deep - zone they
arch 1986. This might

MacIntyre (1982)

found that Plisscolosome—periucens—anti P. varians were

obsef}éa'
Paraspidosiphon gﬁﬁgstrupl i June at Carrie Bow Cay,

Belize, :ﬂuﬂams ﬂ? erJ qeﬂj Therefore, the

appearance of boring sipunculids may depend gupon species,

otner Spdbrb BT rackbd | b | dotb i ab ) parcicutar

env1ronment factor, the most important of which are water

generally in April and

agitation, light intensity, depth, including also reef
zonation. Moreover the result also indicates that
Phascolosoma sp.D was obviously clumped distribution with

very high standard deviation. On the other hand,

sipunculans, Phascolosoma sp.B was the dominant borer in

113
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deep zone. Analysis of species association revealed that
almost all dominant borers in deep zone were not strongly
associated with each other. 1In shallow zone these borers

exhibited significant biological interaction with each

other, for example, Phascolosoma sp.D was found together
with Phascolosoma sp.\ﬁt’ may require the same
environmental factori‘;g” was not found with

Hypsicomus sp.A. The

presence of both LithePhags | sy . an i sp. which

are filter feede ce of other ©borer

g W NN
larvae to settlgh i 3 L ‘ 3 The result from
dispersion analy " [ obwious]: owed the clumping
distribution analfsis” " obvietély| showed the clumping

oF “sipun ids which may cause by

‘::' - - - 7' -=
their asexual reprodu qjﬁﬁ;;,u»“
3 e ;.-:_,

end to form a

e% individual.

The impi}téﬁ%"”;kw aetﬁk species belong to

the following milies : @ Eunicidae, Lumbrineridae,
Darv1lle1daﬂ uﬂg mde_-l wc‘iﬂﬂ 1:] iand Sabellidae

(Huchi in #his studyy the boring

polychéilimm‘zmu’la IH QT -

and Flabelligeridae as reported in Mak (1980), Tsuchiya et

al (1986) and Moordee, (1987). These borers were found
distinctly different in both quantity and quality Dbetween

zones. Hypsicomus sp.A was one of the three dominant borers

in Porites lutea in deep zone. Hypsicomus sp.A was one of

the three dominant borers in Porites lutea in deep zone.
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While Eunice sp. became abundant in shallow zone. This may
due to presence of such as endolithic algae (McGeachy and
Stearn, 1976). On the contrary, Hypsicomus sp.A in deep zone
was filter feeder which was increasingly abundant with

increasing depth. It was found that suspensions in water

column also increase

i 1u g/’t per unit volume area.
Hypsicomus sp.A varied in ' &d disappeared in May.

nc;z:EE:EB?wning period which

was expected to arly rainy season.

However, Davies orted that these

- {a "
A N
worms were long li Q. '\§§SPly disappeared as
a result of dynam ollowing study of longer

The abild 5 R, 3 "gubstrates is well

developed within_ELree:L:*’ 'iivaﬁies. Hutching (1985)

described ﬂt thd Pholadidae %ére exclusively borers using

primarily m uﬂl’lﬂﬂ Qﬂi wtﬁl’]cﬂﬁ such as the
wow. | T B

shallow and deep zones. The most important boring bivalves

- were Lithophaga spp., particular L. lima which settled on
both live and dead corals. Evseev (1981) found that the
lithophagids settling on the live and dead coral Stylophora

mordax and Acropora palifera. Moreover he also found that

this bivalve could penetrate successfully wunder  the
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coenosarc and bore into.the coral skeleton at a distance
between 30-50 mm from the outer surface of coral heads.
Lithophaga teres and L. malaccana were also found boring on

Porites lutea which were collected from the shallow =zone.

The dispersion analysis obviously shswed that the dominant

Lithophaga lima was cl

Gastrochaena cuneifogdgas;

T — o
found in dead paw
could be found m/

another is active _ N e 16. The active

11 .distributed. Furthermore,

ia mytiloides were also

e ﬂor pengleria mytiloides

's the mature stage and

stage efficientl

boring bivalves ar ighsmith (1980) reported

that number of related to plankton

primary productivit N *m'f“-gkgn al of the latter would

influence the abundané?i _¥?r- i sponges as well.

..-.-r__,._'__

Likewise, the

is always mucj
|

with the number

org-fgrti is corresponded

I
%Lreover, Lithophaga

lima were uﬁaﬂ}EITmeWmﬂ ﬁead coral parts.

So this reflected requirement of available substrates for

SRR TN INYINY

35 2 Composition of boring organisms in coral blocks

f boring bivaives.

Within the duration of this study succession of
various cryptofauna was observed which suggested the strong
seasonality of availability and/or survival of planktonic
larvae similar to those studied conducted in Great Barrier

Reef reported (Davies and Hutchings, 1983; and Hutchings and
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Bamber, (1985). Phascolosoma spp. and Aspidosiphon spp.
became the common species found in coral blocks both  in
shallow and deep zones after 4 months. This finding differs
from the study by Hutchings and Bamber. (1985). They found
boring sipunculid worms became common after 6-9 months of

exposure. The sipunc in coral blocks which were

collected from deep&\;

apidly until 10 months.

The dynamic of iscussed by Hutchings

(1981). Some fi shes (Balistidae) are
known to break  K§%§"their powerful jaws

and eat the borx

to predation by br 4 JgJ‘ i’ " coral while feeding.

In addition, the most effective

biological control -Hiﬁﬁihgi, on algae including

-

nS—¢ e predation by some
iEP factors of ©boring
sipunculids succegﬁﬁgn (Rice a Macintyre, 1982). These

muncuhdﬂ 1o¢) ’goa,qemx}j WL HbF)ane more then in

shallow zone. In addition, the Bi loglcal I x were ranked
o Al | ol el o2 AN a@p and
investlgatlng the dynamics of borer composition. The
results confirmed that the species mentioned before were
predominant borers in deep zone. In shallow zone, the coral

blocks were remarkably bored by cirratulids : Dodecaceria

sp.. Cirratulids : Dodecaceria sp. are known to be able to

bore actively into corals (Hutching, 1974). Megalomma
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guadrioculatum was the dominant boring polychaetes in deep

zone. This species acted as pioneer borers only in the
summer period (May to July). However, according to the rare

appearance of these polychaetes in Porites lutea which were

collected during September ’85 to May .’86, they seem to be

short 1life Dborers.

gsibly spawn in summer which
water temperature is ther st nd the salinity up to 32
":5\.;"
to the influencin yrementioned. In case of
sipunculid Dborer 1 tended to increase on
coral blocks with #£1 | Mot OV 1e_boring sipunculids in
shallow zone seem fc : o1 , cont 1 by some environmental
factors as their n . Were onsistent throughout the
study. Two possi _&p nati are giwven. The new
sipunculids succe351omg

LS A T

sufficient blocks that were

1n1t1a11y bored by fil "' preyed upon the

sipunculan pela:ch larvae. Another,a due to catatrophic,

particularlyy, e'b %’ ﬂw one which almost
emerged aﬁ B:‘Ell? ﬁlﬂﬁ ﬁi‘[:’t i algal growth.
ety gy ey e
prevents the settlement of borer larvae on corE] substrates.
The composition and ranking of Biological Index of other
borers; sipunculids and polychaetes, were different from
April to July. During this period the lowest tides usually
occur in day time. This phenomenon might act as the stress

for organisms in shallow and deep zones. This may

facilitate or inhibit the succession of various borers and

., due to unawvailability of:
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thus effect the borer compositions in each zone. Although
both zones are distinctly seperate. The effect of exposure
period is considered as a cause for the difference in
diversity index of these 2 zones. .The coefficients of
association of borers were insignificant in shallow zone,

t‘-'f/-/atlve species association

sipunculid ©Dborers;

but in deep zone there w
‘s‘i

among Megalomma quad u
\.

Phascolosoma SPP w f@escolosomatlds . This
may due to wkss*hgg}oglcal competition

between borers th

Furtherm
in deep zone , él i than in shallow zone

except at line ‘ted by a number of

Dodecaceria sp. due ° @10 habitat preference for

their feeding.

‘——\-1 = - .-'
appeared to bel YHETOSE

i

considered havié; mgaé enegy &b deduced by yearly

sedimentatio ﬁrategn Although Bémbley (1979) concluded that

AL .
'Ziini;e UL IRT e P ﬂifiii?t

most abundant of coral inhabitants as the

sipunculans

availability of substrates for boring sipunculid
recruitment. Further investigation is needed before any
conclusion can be made. Boring sponges appeared in several
coral blocks but they did not succeed to colonize on the

‘underneath surface . as large colonies. Bergquist (1978)
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reported that in intertidal locations sponges were not
physiognomic organisms. They frequently occurred in pool,
shade, crevices but did not cover large areas. This
phenomené may due to predation pressure. Especially in this
study area, Diadama setosum 1s the most important biological
control on several cry

pelagic larvae may.§

sabellid polychae

rganlsms. Moreover, the

edation of spionid and

me coral reef fishes
also predate o : ‘_'k», onges larvae. The
physical factor nity which can also
become limiting fo }.. “’;hribution of sponges
(Bergquist, 1978 — :
at Kang Kao Island
the coral blocks at" '?7_ij} C “@ould determined the lowest

sedimentation rate, ﬂﬂéﬁ?fﬁﬁ T : y appeared with the

obviously large Ghamber—in

=l

I ——
3+3 Comparl;l of borer numbers an various zones and

°°ﬂwiwﬂmwmm

Borlng sipunculids and polychaetes 1§Jcora1 blocks
vore bl diphinadd Oxhid 34 Ui Jebhitkel Blubla i boun
shallow and deep zones. The phenomenon could be explained by
some specific characteristics of coral substrates. Living

tissues of Porites lutea act as the active protector against

boring attacks. Likewise, Bak et al (1982) concluded that
the corals themselves have at least two additional

aggressive processes which could result in diminishing borer



abundance, that is interfered by epifauna and sweeper
tentacles. In addition, Bak and Steward-Van Es (1980)
discussed that the corals could prevent the colonisation of
other spatial competitors and excavating organisms by tissue
regeneration on superficial demage. 6n the contrary, the

coral blocks which

. living tissues would be
available substratgg , &ession particularly on
the bottom surfacﬁlo&eﬁconcluded that the
cryptofaunal commus uld not evelop until the coral
dies, it was the d by boring species
which make the bur - t-: ‘_ gpecies later. This
is because the bori ;F‘:j;' 1d avoid their predators;
mostly grazers ,i-i'“‘fw ck urchins (personal

field observation, : f inéluding being buried by

sediment.

Porites lutea aég coral

'diErerent. This also

due to the exposure time of Porites lutea was longer than

coral blockﬂ udg ’H 34]@3&] ﬁ w %-,li’]:ﬂ § that abundance

of borers were found in coral blocks, might be ginfluenced by

exposufd Vind Galich diddudecklndsd 1oaa! Bl ikonings ana

Bamber, 1985)
4. Estimation and comparison of bioerosion rates
4.1 Bioerosion on live coral

The results showed that the most effective Dborers

in shallow 2zone were polychaetes with percentage of

"1zl
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excavated area equal to 4.52 + 7.02 %. On the contrary,
boring bivalves were more effective in deep =zone by the
combination of chemical and mechanical mechanismss, they
presented bored area upto 11.76 + 9.28.% Boring sipunculids

and sponges also appeared more effective agents in this

in ‘H” one appeared to be fast-

growing. Adey (1978) su :i _"jiﬁt moderate wave energy

T—— 5 —

favors vertically v@h is porous and
S

zone. Porites lutea

that fast-growing

D
%

uncemented. Hig
coral species c nsity and so they
were easily bored &n s, polychaetes and
bivalves. In ad i vs it is shown that
plankton primary zone was higher than
in shallow 2zone. itate the bioerosion
activities of the plgggggiéﬁ;gg ‘ers such as bivalves and
sponges as Highsmith { ‘ : chat the number of
boring bivalves ﬁjéﬁ ' ﬁf plankton primary

productivity.

¢ o L
The%nuﬂng mﬂﬂj Wﬂg ﬂlj not show the
signifi ifferenc €J d v these are
me1:'ely}§q:ﬁi’jaéd6 ﬂiﬁ; ngciyl-l E]stiﬂld not Dbe
obtained because sample collection and estimation method are
very difficult to achieve in field.

4.2 Bioerosion on coral blocks

The net erosion rates on coral blocks were almost

~equal between shallow and deep  zones. The dynamics of
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'maxinum bioerosion which exhibited the highest average
maximum bioerosion rate at line G, mbstly due to Dboring
sponges. This line was considered to be a specific optimum
microhabitat of boring sponges owing to the effect of lowest

yearly sedimentation rate. Wilkinson (1983) commented

that the substrates SQ%gA boring sponge recruitment

should be ading. Gerrodette and

Flechasing iment effect the pumping

activity of sp e high variation of
salinity gradi cycle in estuarine
environment in B on’ me ; éﬁt boring spongeé and
any which inhabi

was up to 66.72 +

2 e ’

+ 127.54 gm/m /yr in de p zones /SBo they obviously exhibited
significant differeﬁﬁé@ﬁ‘éﬂf;' in each zone.
Nevertheless, %- : “f?;j;;_;kfjf_ bioerosion rate was

¥ | B
related to numﬁar of bot Ernd polychaetes but

the maximum was aks related t number of polychaete borers

as well. ﬂ:uﬁ’a %%§Wﬁ}l f}*ﬁﬁsms are the most

important borers in new goral sub strates, ' to that
repor al o DS and danihad RN &Jechmss and
Bamber (1985). But these results were different from the
hypothesis of Highsmith (1980). Although both density and
porosity of each coral block are approximately equal the
bioerosion rates were different. This may result from the

effect of other environmental factors at éach study point.

Furthermore, the net erosion; maximum and minimum



bioerosion rates were compared to show that bioerosion rate
by borers was greatly less than net erosion, this phenomenon

may be cause by grazing effect of Diadema setosum which were

" abundant in Kang Kao coral reef (field and microscopic

observation and Tsuchiya et ,al 1986). In addition, the

4”‘ as up to 35.36 + 30.29
éi 109.80 gm/m /yr in
Tr————

H E“?F!&ghest bioerosion rate

It was found that

- bioerosion caused by
2
gm/m /yr in

N

deep 2zone.
at the same loca
ail of "}"”" : a guadrioculatum.
However :s‘d’qap ﬁhﬁn nt at line E which

might be :on;-d ‘ %i ruitment.

4.3 '.,#é ion es of Porites lutea and

illustrated that

bioerosion rateé]b&t 'uteénand coral blocks in

deep zone were highen than in shallow zone. This may due to

varer anep U DNDATWEAE s 1o o

zone. Furthermore, sJﬁe environmental “factors might
s I SNIAR RN B R,

bioerosion rate on Porites lutea was higher than coral

blocks due to longer exposure time. Actually, all of
Porites lutea colonies were approximately more than 5 years

of age. Thus, they were more exposed to boring activity.

124
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5. Succession of borers on coral blocks

Comparison of cryptofauna succession on coral blocks
were illustrated as in Figure 25. They displayed the member
of some crustaceans; isopods and amphipods, and several
epifauna such as bryozoa, Jjuvenile hermatypic corals,
barnacles and encrusting bivalves as well as the report of
studied at Ao Phai which

J“-pore, polychaete and

re*ecﬂthe coral blocks were
\

Tgmiyavanich et al (1978 '
followed exposure t \\
sipunculid borers
submerged longer. t qf borers generally
occurred undernea of coral blocks.
Because, they we o . yéﬁagrazing by Diadema
setosum and smoth . borers in shallow

zone was result in

his might

after study periﬁ?. iﬁ}icated that all ‘of

borers regularly quyrred and ascolonized the coral blocks.

b orimnes CHRAAG T WEINT) Frossnsion v

species d1ver31ty of infauma, and thg results Q}so presented
that NBp{lin| Blot | B dtbbd] 4o | bef| Fdonefl Ehontinuarsy
decreas;L borer like eunicids and spionids performed boring
with endolithic algal bands, so the worms might use algae

as a source of food.

On the other hand, the coral blocks were
independently attacked by each boring organisms depending

upon the location of coral blocks. The investigation on



coral blocks could explain cé€ aspect of succession on

Porites lutea later. The Porites lutea could be directly

attacked by some boring bivalves : Lithophaga sp. on both
live and dead coral part as reported by Evseev (1981). The

succession of these bor

i organisms have irregular
7 They were obviously

recruited over experlﬂ%k
i

illustrated that uq&tl rs succession as in

i qﬁ‘!ﬂﬂ-atly attack on coral

Figure 28. Some
rers such as some

blocks without
polychaetes bor r (1985) commented
that despite t sipunculids and
sponges for recr al substrates were
not bored by t il 9-12 - months of
polychaetes boring hadfﬁégif; 77'7en_Case of the results of
vy
hich might depend

theﬂhumber of borers was

L
=i .f‘.r

the experiment, it h polychaete and

J

upon starting tiég dﬁ

the minumum in bothszones. Comsequently, this period also

30 ed the ﬁLiJSEJ V&l ¥ 3 WL Plidusana. mis 15

accordance with McCE&skey (1970) finding that the

e A RAAY AU NI N TR

Moreover, in shallow zone, the sipunculid numbers
after 6 months were relatively constant until the end of
the study period. In contrary, polychaete borers had the
highest peak during March to May and then decreased. The
results exhibited that some coral heads were exposed, or

about to, whilst the tidal was lowest. This might affect

126



Strong grazing effect

Dead coral

g ;
!

adult  borers

Spawned from

from Diadema setosum

attack directly

Lithophaga  lima
L. fteres -
Pherusg parmata - =
. . fter 2 weeks or upon season and facilitated ‘factors
.—i
5 [17,
ool matristion . upon season and facilitated factors
FEr i
D
0 b e Short live polychaetes which have one life cycle
ool _Brokan ou! — oring. pe months  or upon in 1 season ; ( cirratulids, polydroids , sabellids )
L7 - season ) Long live polychaetes :(sabellids as Hypsicomus sp.,
—— eunicids. )
Fi NN S,
i .-"___.
Direct mechanical - —
upon season

J ——

Figure 28

ama\mm llVi’]'JﬂEﬂﬂ \ ¢

diagram illustrates the expected succession phenomenon of predominant

boring organisms on coral substrates : Porites lutea. (Modified from

McCloskey, 1970)

LT
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boring organisms in coral blocks due to the stress
conditions, and as the consequence results in the absence of
some borer species of being replaced by the others.

Furthermore, both highest peaks might be induced by the

increasing of polychaete borers; Dodecaceria sp. which

instantly occurred zone but Megalomma

quadrioculatum the dc ep zone at that time.

The 'sms in coral Dblocks

including alterna pattel ant bor B is similar to the

studied elsewhere 1983; Hutchings and

Bamber, 1985; an de J-: '_j. ' ‘_1\ 1y and Stearn (1976)

discussed that ing period of each

organism. Hutch 985) suggested that

polychaetes, in some wff i the coral substrates making
A= --,.Ja ,.'.'-f' L2

it more attragflve to oth,',['i boring organisms.

However, the that not- only

polychaete bore£; - pionégr one to modify the

coral substr ncu borers also displayed the

e ) N VS MRS
e AN T mﬂ;‘:‘:‘:::::::

could escape from thelr predators such as black urchins

(Diadema setosum)and some coral reef fishes. Moreover, some
interfering events like sedimentation and sediment
winnowing, due to wave energy which would prevent

cryptofauna recruitment, did not affect to the underneath

surface. So, this surface was suitable for various
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cryptofauna particular boring organisms. This phenomenon
was possible corresponding in general at the base of
colonies which was naturally dead part of 1living Porites

-

slutea in both shallow and deep zones.

6. Roles of boring organ's‘ﬁcﬁn coral reef ecosystem
va/&mrers had excavated the
J

The borehole

calcium carbonate ioks the exoskeleton. They

have displayed th oring organisms for

more successfu bstrates. Hutchings

and Bamber (198 position of Dborers
varied over s were short lived
polychaetes which the coral substrated
and made it suit agents. of Dbioerosion.

Furthermore, these 'thé protection

from their be the premanent
Tnn boring organisms

including the vﬁ?ious juveniles of marine animals which

anenie 10 BAIEG 911913 WEINT
CL i eV T L

important role in controlling the grain size, shape and

microhabitat fofj““

texture of coral reef sediment (Scoffin et al. 1980).
Moreover, the results of the present study provide the
mechanism of producing the sediment and demonstrate the
importance of biological destruction to the budgets of CaCo

3
within reef systems. The results could demonstrate the
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borer effects on bioerosion and sediment producers in coral
reefs on the diagrammetic which was modified from Otter
(1937) as shown in Figure 29. This figure also illustrates
the roles of boring organisms on coral reef erosion

including the carbonate sedime transportation outer and

In addition AT € i ‘:l’,w;f species, for example
itation (Highsmith,
1980). The 4 Zanisms - weaken the coral
skeleton. So, ' , ;1i_;‘ ﬂﬁ“’n'- are simply broken
off or separatedffyom _;.\k\\;:\ colony by physical
-factors such as cunfrents  :: Land ; rms. This phenomenon
was also found at Ka -.:v¢§f:; ommunities. Porites lutea
grow over each othe ﬂggmgyil;‘ 

al colonies are always

found along ther=andy_botiom nea ”’:*—i;. ent colonies.
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Figure 29 Diagrammetic of borer effects on bioerosion and sediment producers in reef corals.:

Porites lutea. (Modified from Otter, 1937)
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