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Abstract

Assessmient of the eoral community colonizing the x g P
mundules deplayed af & to 27 m depth ﬂ-‘ﬂﬂﬁ'.m;:“m:n Cﬂmm;jm;fmw
wat done from November 1998 in Jarnary 1997 in xerve n 0 baxeline Hifﬂﬂﬂlflulrm;i
cwlomization uf avtificial reefs as no previous studiee hud been dome in the aree, Teelve
(13} coral famlies and nineteen (19) genera were mbserved in all the uprigt produles
stuwdied  Family Fw:i'n'lr way represented by the gemue Favie, Fanlies, Monfaetres and
tiomiastrea. More ciral genera. colunized the modudes af ¥ an (11) and 24 m depth (14)
tlian af 24 m and 27 m depths. Dendronepivthya had move colonies (200 follawed by
Favites (i), Favia (%) and Porifex (9 in aif the tire modilex of wll sompling depilex.
The hermatypic coral Fungia was abserved in ofl moduler of o] sompling depiies bt with
relusively fow colomiex ;
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grounds for small-scale fishermen and focuses on arcas where natural coral reefs have
been destroyed of do nol exist (Miclat & Micla, 1989), The artificial reef program also
serves as a means for disseminating informationon coastal resources management and
conservalion

The most convmon materials for anificial reefs used are tires, concrete, old boats,
bamboo and occasionally, discarded land vehicles. Old tires are by far the most common
material ussd because of their availability at low cest, physical and chemical stability
underwater and ease ofhandling (Whitectal,, 19590, Bolnsack & Sutherland, [985). A
drawhack of tires, however, is their buoyancy which makes them vulnerable o wave

action in shallow sites (White et al., 1990). Rubber tires gradually lose strength over time
in the sea and little would remain after 40 years, especially when subjected to blast fishing
and severe storms (Sato & Yoshioko, 1982),

In Migan City and its vicinity, several artificial recfs were installed using low profile
rubber tire modules. One of these arcas is in sitic Mapalad, Barangay Dalipuga specifically
the area fronting the Refractories Corporation ef the Philippines. The ARs were installed on
August 16, 1989 as part of the commumity project of the RCF inthe barangay (Allan Badayos,
pers. communication) and were deployed near the natural reef, The area is a favorite dive
spod due 10 the loxuriant growth of corals in the natural reef and its sccessibility.

As inthe other sites in ligan City, ARs were insialled without prior assessment of the
suitability of the deployment sites and since the deployment of ARS in the area no docu-
menfed data on the assessment nor monitoring arc available. As part of the Artifiicial Reef
Project of MSU- ITT, this study was done to determine the colonization of the corals on
rubber tires modules deploved in 1989 in Barangay Dalipuga as a baseline information and
for future ntilization in evaluating the success rate of ARS installed in the site,

This paper reports on the community stracture specifically on the compesition, depth
digtribution and relative abundance of corals on low profile rubber tire modules at depths of
8 to 27 m as determined through SCUBA.

Materials and Methods

Description of the sudy site

Barangay Dalipuga is situated 12.2 km nonh of ligan City, bounded by Lugait,
Misamis Oriental to the north, to the south by barangzy Kiwalan, and to the west by the
lligan Bay (Fig. 1). The study arex is approximatcly 8°16° Nonth Latitude and 1247 152" East
Longitude. The landmark of the study area was the circular cottage of the Mapalad Yaich
Club beach house fronting the Refraciorics Corporation of the Philippines situated in sitio

Mapalad of barangay Dalipuga, Higan City, The seaward boundary of the arca was about
107 maway from the shoreline, The study arex hasa total coverage of approximately 7,276
',

Forty (407 tire modules were installed on the continental shelves, however, only four-
teen (14) tire modoles were found during repeated survevs and these were considered as

the sampling units or stations in this study.
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Description of the sampling wmit

Each low profile tire module represented onc sampling unit or a sampling station with
cach module consisting of pyramid of tires fixed by nylon ropes. The lone. biggest tire with
acircumfercnce of 128 m, served as the base (level 1) and three Lires placed vertically on top
of the busc was level 2. A single tire placed horizontally represenied level 3 and a single
vertically-positioned tire served as level 4 (Fig. 2), The estimaled total arca of the sampling
il was 326,73 w’.

Karmpling methadology and freguency

Preliminary SCUBA dives were done priot fo the actua] sampling primarily to conduci
anocular inspectien of the locations of the tire modules of the same age and 1o tag all the
tire modules with o 12* X 12" white-painted plane GI sheet with number painted black and
1o connect the modubes by n no, 12 aylon rope in order 1o Tacilitate o more rapid search of all
the modules dunng the sotual sumpling.

The survey soupht 1o record as many corals as possible growing on lire modoles of
Ihe same age. and sincethe tire modules were distantly-located from each other, a quadral
satnpling wethod was nol considered appropriate. Instead, each tire module was treated as
onc smnpling unil or sumpling station,

Assessment of each tire module was conducted ouly once and data collection was
comtinuous until all the eleven (11) modules were surveyed. A 67X6" slatchoard printed
wilh ssanpling date was tagged to the topmast tire of the module after assessment 10 preven]
repeated or duplicaled survey.

I each of the tire madules the following data were galhered:

n. Genus conposition and depth distribution of corals

All live cora] colonies in modules at different depth catcgorics (8, 14. 24 and 27 m) were
sdentified in xife and were recorded up 10 the geaus level using e standard text nsed for tle
identification of corals by Nemenzo S, {1986) . The illustrated book on Corals of Australia
and the Indo-Pacific by Veron (1986) wus used s a supplementary guide. Photographs of
corals were prepared using Nikonos V' 35 mum paderwater camers with Nikonos SB-105 speed-
light for further identification in the laboratory and documentation purposcs.

b. Quantity of coral penus and relative abundance

The munber of live colonies of a particular geas (abundance) was noted and the
relative abundance of o coral genus (dominance based on rumber) was deicrmined by the

formula usced by Bouchon (1980):

Relative abundance of genus A = toia] no, ofcolaticz ol & X o0

toenl no. of coloics
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c. Brillouin's index of total genus diversity

Genus diversity was based on Brillowin's Index of total genus divessity (HSG) (Piclou,
1974},

HSG=_1 In_. Nl
M G|G,..G|

where:
N - todal number of coral colonies

In - normal logarithin
G - genera observed in moduale

d. Simpson's index of dominance in number

The Simpson's index of dominance (C) was used to compute for the dominance of
coral genus based on numiber with respeet to the sumpling unil as:

C=Z{nMNy
where:
n, = total of live coral colonics of one genus

M = total of live coral colonies in one sampling unit
Results

There were forty (40) artificial reef tire modales of low profile deployed by the commu-
nity in 1989 but only fourteen {14) were observed an the study arca during repeated dives
and these were either upright or toppled. The geographic locations of both the horizontal
and toppled modules at Mapalad, Dalipuga artificial reef as determined using the Global
Positioning System (GPS) is shown in Table 1 and its bathymetric map in Fig. 3.

Tahlel, The location of the tire modules (upright, up; toppled. tp) a1 depths of ¥-27 mn
Mapalad, Dalipuga as determined by a GPS.

Depth{m) MNo. of modules Position
up tp MNorth East

8 1 4 ¥ 19.310° M 4T
14 1 2 g 1ar 124 14788°
It 1 o 19.307" 124 47T
13 1 8 19T 124" 147617
H 1 1 ol 129 7
n 1 1 o S 124* 14740
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Grenus composifion and depth disteibation of corals

For this paper, results are given only for the upright modules observed lrom 8 mito 27 m
-depth. A tatal of 12 (twelve) coral Taimilies and nincieen (19) gencra were identified in (he
six (6) upright tire modules deployed at sitio Mapalad, Dalipuga (Table2 ).

Family Favidac was represenied by four genera, namely Favia, Faviles, Montasirea
and Goniasirea while the other fumilies had one or two representatives. Eleven genera were
identified from the tire module at 8 m depth, 14 {fourteen) genera at 14 m depth, 3 (three)
genera ul 24 m depth and 6 (six) at 27 mdepth (Table 3).

The result shows that genus richness was relatively higher (10,66 and 13.71, respec-
tively) at intermediate depths (8 and 14 m) compared to the desper portions (24 and 27 m),
3.13 and 5.6, respectively (Fig. 3).

The hermatypic coral Fuagio was common io all tire modules at the four sampling
depths while the other genera were found only at some depths. Goniepora was observed
anlyat & meters, Millepora, Gomasirea, Meruling and Diaseris only at 14 m, Lepfoseris
only at 24 m while Turbinaria was observed only at 27 m. Our results also indicated that
Acropora, Fawia, Favites, Montastrea, Pocillopora and Porites were distributed only a1
intermediate depthe (5 and 14 meters).

Quantity and relative abundance of coral colonies

Al & m depth, Favites and Moniasirea contributed 1o 5.7 and 5.5 colonies with a
relative abundance of' 18,08 % and 17 44 %, respectively, ina total of 31.53 colonies (42.31%
relative abundance) for all the tire modoles stodicd (Table 4). 1o comparison more colonies
and higher relative abundance (8 and 26 67 %) of Dendronephthya followed by Favia (16
%) were observed at 14 mdepth. At24 mdepth Fungio and Plerogyra constituted 40 Yaof
the total population. At 27 m depth Dendranephthya was also abundant with & colonies
and contributing to 40 %% of the total population observed at that depth followed by Favires
and Porites each contributing 1o 15 % of the total population at that depth.

Although Fungia was found al all depths studied it contributed fo al most two
colonies per module or a total of 7 colonies whilke Dendromephthyva had the most number of
coral colonies (20) followed by Favites (11.7), Favia (9.5) and Portex (9) in all the tire
modules at all sampling depths.

In summmary,  total of 87,53 colonies were recorded in all the upnight AR tire modules al
all depths with the tire modules at 8- and 14- m depth showing similar numnber of coral

colonies,
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Tublel, Coral composition listed by family and genus as obscrved on npright tire
medulesat Mapalad, Dalipuga, Hagan City deploved at 8 1o 27 m depth.

Family Gens Family Cienus
| Pocillopenidac  Pocillopora B Faviidae Favia
Frvides
2, Acroporidac Acropora Mantasiread
Montipara (irmniasirea
3, Ponitidae Powites 9. Carvophiylliidac Pleragvra
Gonluporn
4. Apamaciidac Leptoseris [0, Dendrophylliidae  Tiurbinaria
5. Qeulinidac (ialaxea | 1. Fungiidae PR
Liaveris

fi. Merulinidae Merulina
12, Milleporidae Millepora
7. Pectinidae Pectinia

Table3.  The distribution of coral gener colonizing the artificial reef lire modules deplaved
at depths berween 8-27 m al Mapalad, Dalipoga, lligam City.

Ginuy Depth {m}
] 14 4 27

Acropora
Demdronephifiva
Thaxeris

Favia

Ferviles

Fungia
Galavea
(romrinstrea
Crnminpora +*

Leptoserix +
Mertling

Millepora

Montaxirea +
Montipura * +
Pectinia

Plerepyra

Pociliopora +
Prm'.ra.'.'Fur +
?i!m!rmm'n o+

++++ ++
o

o+ -

+ 4+ 4+ F

Total 1 4 3 6

+ = PICSCNCE
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Tuble 5. Indices of coral diversity and dominance in an ardificial reef tire modules o

Mapalad, Dalipuga
Depih (m) Brilloain's Index Simpson"s Index
al Diversity (H) of Dominance (C)
] LT (1 ]k
14 165 012
H (68 036
7 L1 0nie

The low index af diversity at 24 ny (1) 68) was indicated by the extremely low number of
coral genera (three) where two genera, Fungio and Pleragyra, constituted 807% of the total
population (Table 5)

The degree to which dominance is concentrated in one, several, or many species can be
expressed by an appropriate index of dominance (Simpson's) that sum cach species’ impar-
tanee in relation 1o the community as awhole, At 8m, [4m and 27-m depth the tire modules
were highly characterized by an incréased evenness or redundancy of corals (Odom, 1971)
and no coral genus based on the tumber of colonics constituted more than 50% of the 1otal
population.  Simpson’s Index of Dominance was relatively higher on tire madules at 24 m
depth (0.36) with Fungia and Plerogyra compared 1o those from the other modules.

Driseussion

Only very few assessement studies on coral colonization had been done on aritificial
reef in the Philippines particularly in Mindanao and comparison could be mide only with
the carly work on artificial reef off Dumaguete, Central Visayas (Gomezetal ,1982). Twenty
{20 coral genera colonizing the Jow profile tire modules were observed by Gomez et al.
(1982) at depihs between 16-23 mwith rline (¥) genera as represented by Acropara, Favia,
Favites, Fungia, Millepora, Pectinia, Plerpgyra, Pocillopora and Porites observed also
im our study 01 Dalipuga.

Avery low index of imilanity (5i=10.36) mmmpmﬂbﬂmﬂunﬂgwurﬂmqﬂﬂ
artificial reefs. The differences in coral genera colonizing the rubber tire modules may be
attribusted iovaristions in the environmental and biclogical factors in the two areas influenc-
ing the recruitment of coral polyps on rubber tire substrates.

Adjacent 1o the artificial reel’ are coral assemblages growing on the natural reef with
thirty - five (35) coral penera observed (Palarca, 1997 unpablished data) bath at shallow and
deep stations. OFf the 19 coml genera identified in this study, 16 (84.21%) were found in the
adjacent nataral reef which include deropora whichis the domrinant reef -building gemus
(Tabde 6).

The successful recruitment of coral polyps and the subsequent development of recfs
depend 1o some extent on the proximity of sonrce of coral larvae and that the placement of
artificial structures near a natural reef is usually recommended to give a high probability of
sucoess rate for coral recruitment and colonization,

JH0
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Tubleé.  Comparisonof coral genera inhabiting the mtural reelond colonizing artificial
tire reel (AR) modules ot Diflipuga, Wigan Clity and Dumagueie Chy

Crenus Dumagueie Dalipuga Diatlipugs
AR * mufural reef *** AR ***

Acrapern + + b
{wphastrea +

Dendraphyilia +

Dendrongphihyva * +
Favia + + "
Faviies + + +
Fufmpia - + +
Cralmyen + +
Goniastrea - *
Hydnophora t+

Leptoria +

Leptoverix + *
Millepara + + ¥
Meruling + 4
Montasirea + +
Mentipora + +
Mmrong +

Peetinia + + e
I'.fm_'l.-"qq.l'rﬂ +

Plerizyra - +
Pocilloporn + + ¥
IMorites - + +
Preminieinra +

Sewi o +

Svnphvliia +

Srplaphara i

Turhinarin + +
Tubipora -

» Gomezelal., 1982 ** Palarca, 1997 {unpubl) *** Thas repori

1%l




The Mindanan Ferum MARINE ECOLOGY Yol ¥il M. 2

Corals ame known 10 grow favorably al shallower depth Ui at deeper portron el in our
sstudy more coral peneral were gbserved at infermediate depths. Similarly a siudy conducted
by Jnckson { 1991) revealed that the avernge number ol cornl specics per quadrat or iRiNSECl
i5 preatest at insermedinte depths and the Lotal number of coral species recorded from diler-
et recds decrenses with depih, The differences in the compasition and disiribufion of corals
calonizing the tirc madales may be due io éeplh os influenced s by Tigh quality and
quangity,  Gemis nchiness which was relativelr highet in shillower partions may be ac-
coumicd 1o the pasitive symergistic cffocts of light availability, water motion and grazing
peessire on coral recnaitment and growth.

Decreased light mitensiiy af decper poriwng, anwng other Fictors. apparently limils
ool recruitment and in the study areq the Secchi depth vis measured i 17 m (Responie £
Apac, unpublished data). Studies have shown that calcilication rates proceed much Fester in
light than in darkness affeciing the growih rizs of combs and a dechine in growtl rate with
increasing depth (e g Gorean and Goreau, 1959). Al thess supperted the findings of this
present research where corals were least abundant ot greater depths (24 and 27 m),

Leptaserts together with Acropora ond Favitex are classilied as “deep waler™ genera
(Bouchon. 1981) which we observed at ineomediate depths (14-24 mp. On the other hand.
pener ot adspied i coological conditione of e reef Tike tense illumintion arc Turhimaria
and Leptoserts which were observed ondy a1 24 il 27 aL regpeetively. Favieand Gonlastrea
e species typical of wive-exposed nreas (Houchon, 1981) and presumably, thesc coral
genera were photaphilic corls and were tolernt 1o wine-exposid areas.

As i conclasion hased on thess resuls presemed anificial recls ot of discarded rubber
lires sugport coral recruitment similar to thoge fonnd on natral reefs and colontzation are
influenced by the same fetors affecting the natural assemblages such as depth and light
availability. Other Cactors could have affected the corl colentzation bul (hese have fo be
studicd further especially in this arc of study.
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Figure 2. Tire module at Bm photographed i «itu
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Figure 3. Bathymetric map showing the strategic
B P b (+) and toppled

{14)tire modules deployed between B-27im depth. The upright
(=) modules are designated.

185



MARINE ECOLOGY Viel. NI, Mo, 2

The Mindanaa Fosuin

Plure 6A. Fungia sp Mlire 68, Dendronepiuly sp

Flate 6C, Ponifes sp. Plate 6. [fectini sp

Mlace 6 Pocillopora sp. Plute 6F Diaseres i,

Plate 6A-F. Corals on artificial tire reef photegraphed in siiu,
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Plare 6. Favia sp

Plate 61, Favia . Plate 6. Favites sp.

Plice 6K Favites ip Plare 6L Favites X,

Plage 6G-1. Corale on artificial tive veef phatographed in situ
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