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ABSTRACT 
A preliminary study on the ecology of the coral reef of Pombo Island was carried out in 1975. Pombo 

Island has a characteristic of an atoll and is considered a good habitat for coral and fish, including live-bait fish 
of commercial importance, Spratelloides delicatulus. Non-planktonic organisms collected consist of 39 species 
of corals, 56 species of molluscs, 17 species of echinoderms, 130 species of fishes and a number of 
crustacean species. 

Some ecological factors such as bottom condition, turbidity, temperatures, light intensity, and fresh 
water dilution are described. Population and distribution of corals and coral fishes are discussed. 

INTRODUCTION 

We must keep in mind that nowhere else than on a coral reef is it 
possible to find such a dense population in such a small area (VERWEY 
1929). Coral reefs become more important in Pombo Island because it 
provides good habitat for many commercial reef fishes such as lalosi (Caesio 
spp.) and gosau (Spratelloides delicatulus) and because of its aesthetic 
values for tourism in the Moluccas. As phrased by JOHANNES (1970), 
they are "among the most biologically productive, taxonomically diverse and 
esthetically celebrated of all communities". 

In connection with the programme of marine garden investigation 
from the Directorate General of Nature Reserves, Department of Agri-
culture, in the Moluccas, a preliminary study on the ecology of the Pombo 
Island coral reef was carried out from 30 October to 21 November 1975, by 
a scientific team from the Ambon Research Station of the National Institute 
of Oceanology and the Faculty of Fishery of the Bogor University of 
Agriculture. 

Ecological investigation on coral reefs as the most densely populated 
biotopes may elucidate the influences of biotic and abiotic factors on 
different biocoenoses and communities    (MERGNER   &   SCHEER    1974). 

1)  Ambon Research Station, National Institute of Oceanology, Indonesian Institute of Sciences, Ambon, 
Indonesia. 
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The community of Pombo Island is principally that of an atoll reef and 
considered as a good habitat for coral growth, because Pombo Island is a 
more or less circular reef far out at sea, rising from very deep water. As 
originally described by DARWIN, atolls are horseshoe shaped ridge of reefs and 
island with a lagoon in the centre (ODUM    1971). 

The reef of Pombo Island investigated provides data on corals, 
molluscs, echinoderms, crabs and fishes and some observations of different 
problems of reef ecology. Such problems include the influence of the 
nature of the bottom, water turbidity or water exchange, freshwater 
dilution, temperatures, and light intensity as the important abiotic factors on 
the coral community and the physiographic zonation of the reef are discussed 
to give a general idea about the importance of the area as a marine garden. 

MATERIAL AND METHODS 

All observations, measurements, and collections of corals, molluscs, 
echinoderms, Crustacea, and fishes made in this study were within the upper-
sub-littoral zone between depths of one and six metres by skin-diving 
and by visual means from a motor-boat. 

Transects over typical reef sections were divided into four areas 
(Fig. 2): Northwest Cross Section (CS 1), Northeast CS (CS 2), Southeast CS 
(CS 3), and Southwest CS (CS 4). 

A convenient quadrate frame was used, assembled from 2 m long 
wooden battens. Percentage distribution of corals was calculated from 
those quadrates at various points in transects. 

For generalised representation of the results, coral growth and species 
distribution especially those of Scleractinia, molluscs, echinoderms, crabs, and 
coral fishes were sampled and observed by skin-diving and collecting with 
spear, gillnet, hand lines, and hand operation were made all over the reef and 
outside the transect areas. 

Physical observations in this study included the nature and hardness of the 
bottom, velocity and direction of current, salinity, temperature, 
transparency, phosphate, and oxygen contents. 

DESCRIPTION OF POMBO ISLAND 

Pombo Island is relatively rich in coral reefs, but over one third of 
them have been damaged. Coral populations at this island form an atoll 
which lies in Haruku Strait between latitudes 03°31'15" S and 03°31'55' S 
and longitudes 128°22'20" E and 128°22'47" E. (Fig. 1). 

A lagoon about seven hectares in extent with maximum depth of 22 m 
extends along the northwestern part of the island, which is encircled by an 
exposed reef flat during extreme low tide at about 200—300 m offshore. 
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Figure   1. Pombo Island and i t s  adjacent waters. 
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The emerged part of the island consists of sand and coral limestone 
perhaps 1000 m long and 50 m wide with a total area of about two 
hectares. It appears to be 0.5 — 1.0 m above sea level. In addition, some 
concentrations of big trees occur particularly at the centre of the island 
which are mostly occupied by a wild white pigeon or "Pombo" from which4 the 
island gets its name. In some open clearings or under-shrubs birds, locally 
named Maleo (Gallus sp.), lay their eggs and bury them in the sand. On this 
island there is not a source of drinking water for people, so that the inhabitants 
are just temporary dwellers from Ambon Island and Haruku Island who 
work as fishermen and catch the coral fishes such as Lalosi (Caesio spp.) 
and Gosau ( Spratelloides delicatulus) with gillnets, beach seines, bambo 
traps, and explosives. All of the beach has clean white sand and shell grit. The 
intertidal area has white sand banks and dead coral. The northwest side is 
composed successively of sandy beach, Enhalus beds, and white sand. 

All of the coral reefs with mostly living coral are found about 
150 — 600 m offshore at depths between 1 — 6 m. Further offshore, the 
reef flat slopes abruptly to a depth of about 20 m, but the southeastern part 
is more gently sloping. The corals are mostly Porites, Acropora, and 
Goniopora. About one third of all the corals are dead, but this damage 
occurs particularly in the northwestern zone. 

HYDROLOGICAL CONDITIONS 

The waters surrounding Pombo Island are Piru Bay in the North and 
Haruku Strait in the East, South, and West. From its geographical position, it 
is apparent that the hydrological conditions around Pombo Island will be 
directly associated with those of the Banda Sea and Piru Bay. Therefore, a 
description of the hydrological condition of the Banda Sea and Piru Bay 
will, to some degree, give the hydrological account of the waters around 
Pombo Island. However hydrological observations have also been made in the 
atoll especially in the lagoon. Because of the lack of facilities, particularly 
of a boat, the area of investigation was limited to the lagoon. 

The temperature and salinity of the lagoon from the surface down to 20 
m is almost homogeneous. The temperature is around 28.39°C and the salinity 
is about 34.484 °/oo. The oxygen content of the sea water shows, in the 
homogeneous layer, a value ranging between 3.16 to 3.84 ml/l. The phosphate 
content of the surface water is about 0.29 ug-atom/1 and in the bottom water 
of the lagoon is about 0.45 ug-atom/1. 

The direction of main current flows in the lagoon is similar to that 
outside the lagoon, but in the reef area the current flows in a parallel 
direction with the reef margin. The current velocity outside the lagoon is 
about 1.2 knots but in the lagoon itself is about 0.5 knot. The direction is 
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north-north-east during the falling tide and south-south-west during the rising tide, 
that is the direction of current flow is mostly tidal-dependent. The penetration of 
light in the water in the lagoon reaches to the bottom at 22 m. But outside the 
reef the penetration of light into the water is only 25 m. 

To give a picture of the general hydrology of the water surrounding Pombo 
Island, BIROWO & ILAHUDE (1971) have shown that the Banda Sea and the Piru 
Bay are directly associated. The homogeneous layer in the Banda Sea and Piru Bay, 
whose thickness varies between 0 — 30 m and 0 — 100 m, is not only 
characterized by homogeneous temperature within It, but also by homogeneous 
oxygen, phosphate, and nitrate contents. During the west monsoon, the surface 
salinity decreases to values between 33.00—34.00 ‰. In some cases the surface salinity 
can even drop to below 32.50 ‰. The temperature is around 28.0°C and is 
homogeneous down to 100 m. 

During the east monsoon, the surface salinity increases to values between 
34.20— 34.50 ‰ Meanwhile, the temperature drops to 27.0°C or less. It is believed 
that upwelling occurs in the Banda Sea during this period. Its influence is to increase 
further the salinity and decrease the temperature in the homogeneous layer. 

The oxygen, phosphate, and nitrate contents of the sea water show that in the 
homogeneous layer their values are also more or less vertically constant. These values 
range respectively between 4.10 to 4.40 ml/1, 0.05 to 0.20 ug-atom/l, and 0.20 to 
0.40 ug-atom/1. 

During the west monsoon the winds are mainly from southwest direction. 
The sea is generally rough especially in the north of Pombo Island, though the 
water is relatively clear. The west monsoon drives the water from the Banda Sea to 
Piru Bay and as a result, strong north-northeast currents flow from Piru Bay pass 
Pombo Island into Haruku Strait, so that the direction of currents is against that of 
the wind, especially in the north of the island. Therefore, during one half of the year 
strong breakers and intensive water movement, especially at the reef edge of the reef 
sections No. 1 and No. 2, provide a favourable environment for coral growth. But 
this water movement can endanger the coral communities where the fine sand and 
coral sediments of the shallow bottoms are stirred up and make the water very 
cloudy. During the other half of each year, the reef regions are situated on the leeside 
from the south-east monsoon. Then the water is relatively calm and clear and water 
exchange is reduced, but strong surf occurs rather frequently especially in the reef 
section No. 2 and No. 4, because the current here come from north-west direction 
opposite to that of the winds. Therefore, an intensive water exchange also occurs 
during the east-monsoon in the area of section No. 2. 
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RESULTS 
  As mentioned above the coral population at Pombo Island forms an atoll 
reef and for this study the atoll was subdivided into four reef sections. 
  The corals collected by the author within all reef sections consist of 39 
species. These 39 species of living corals were located from depths of one metre to 
six metres (Table 1). 
 

Table   I.     Coral  species  found   in   the  Pombo   Island  coral  reef 
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Of these 39 coral species, 14 species predominate by their flourishing 

growth, their greater number or their larger coverage within certain zones, so 
that they can be used as predominant species i.e. Porites with the species 
nigrescens and lutea; Acropora with the species tubicinaria, symmetrica, and 
mauni; Goniopora with the species malaccensis and tenuidens; Stylophora 
mordax, Goniastrea retiformis, Hydnophora rigida, Echinopora lamellosa, 
Tubipora musica, Millepora platyphylla, and Distichopora violacea. 

Other components of the reef fauna that have been collected, consist of 
56 species of molluscs belonging to 17 families, 17 species of 
echinoderms belonging to 10 families, 13 species of crabs belonging to 5 
families and 130 species of fishes belonging to 46 families (List I —IV). 
Considering these animals, it is noticeable that of 56 species of molluscs, one 
species, Septifer bilocularis, predominates by its greater numbers; the 
dispersed species are Tridacna squamosa and Cypraea with the species arabica, 
eglantina, isabella, tigris, annulus, moneta, mappa, vitellus, carnaola, and talpa, 
which especially occur within the intertidal area of the reef sections No.3 & 
No.4 that are exposed during low tide. Echinoids and holothuroids  such as 
Diadema setosum and Holothuria are widespread 
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within the reef. The most important commercial reef fish in Pombo Island is 
Spratelloides delicatulus which occurs very abundantly and is used as a live-
bait fish for tuna fishing. The other commercial reef fishes are often caught by 
gillnet such as Caesio with the species pisang, chrysozona, and erythrogaster. 

Following is the detailed description of the reef section 
Reef section No. 1. (Fig. 2). Along the north-western part of the atoll 

reef, a small barrier-like reef occurrs at about 500 m from the shore 
enclosing a lagoon. The reef flat extends about 300 m in width and 
1300 m in length and declines gradually to 4 m deep which is exposed 
about 30 cm during an extreme low tide. The exposed reef flat, 
approximately ranges between 60 m to 200 m in width, is built of mostly 
dead coral, sand, and seaweed of Enhalus, Turbinaria and Gracillaria. 
However, at some places we can find small colonies of living coral especially 
near the fore and outer reef-edges. At the middle flat, coral growth is 
always endangered by extreme low tides and now is mostly damage by 
collectors of coral rock for the production of cement. The outer reef edge is 
built up of dead coral and some living coral heads with Porites lutea as 
predominant species. Therefore, this zone can be named "Porites lutea "and 
"dead coral zone". Below 4 m deep, this reef passes into an abrupt outer 
slope approximately 20 m deep. 

The fore reef-edge is built of small colonies of living coral patches with 
Porites nigrescens as predominant species. It passes into a relatively smooth 
inner slope which is approximately 4 m deep, so that this zone can be 
named "Porites nigrescens" zone. However,  both zones are now 
mostly damaged by explosives used for catching coral fishes, especially at the 
outer edge the living coral heads are relatively small, flattened, and often 
encrusted because of the influence of the surf. In consequence the remaining 
living coral colonies within this reef section is only approximately 37.5% of 
the total zone, so that the best name for the whole zone of this section may be 
"dead coral zone" (Table 2). 

The reef surf along the outer reef edge depends on the direction and 
intensity of monsoon winds and therefore it is mostly strong during the 
west monsoon with its south-west-winds. Waves, after passing the outer reef 
edge, decrease gradually towards the shore so that the lagoon is mostly a 
zone of calm water and weak shore surf. These waves are responsible for the 
intensity of the water exchange within the reef flat and lagoon. For this 
reason conditions are optimal immediately near the fore reef edge, and we 
find here the most plentiful coral growth within this reef section. 

Reef section No. 2 (Fig.2). — The north-eastern part has a gently 
sloping intertidal zone where coral patches are present among the white 
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sand between 20—200 m offshore to a depth of about 2 m. In front of a 
white sandy beach, further seaward, there is a coral reef which is about 
100 m broad and 2 —6 m deep. This reef is followed by a sharp drop-off to a 
depth of about 20 m and connected with the reef section No. 1 at the north. 
Along this reef, 23 species of corals were collected of which approximately 
76% were living corals, located between 3—5 m deep (Table II). 

Table II.    Percentage distribution of the Pombo living coral reef from quadrats at various points 
in transects within the reef sections 

 
 

 
 

All the six frequent species were found i.e. Distichopora violacea, Tubipora 
musica, Hydnophora rigida, Acropora tubicinaria, A. mauni, and Stylo-phora 
mordax. Furthermore, there are 10 dispersed species and 7 species sporadically 
found (Table I). About 200 — 250 m offshore, at a depth of about 3 m, the 
living Tubipora musica, Stylophora mordax, Acropora tubicinaria and soft 
coral zone represent the beginning of the living reef flat. Towards the open 
sea this zone is followed by the Distichopora violacea, Hydnophora 
rigida, and Acropora mauni zone at a depth of about 5 m. 

The rip current along this reef especially within the outer reef slope is 
very strong, so that the living corals at the outer reef slope exist only 
sparsely as small heads. 

Reef section No. 3 (Fig. 2). —The south-eastern part has a dead coral flat 
in front of a white sandy beach, which becomes exposed during low tide 
and extends about 900 m long and 150 m to the open sea. This exposed 
dead coral flat has a gently sloping intertidal zone where Septifer bilocularis is 
abundant among the sand and rubble. Therefore, this zone can be named 
"Septifer bilocularis" zone. Further, about 300 m offshore from the later 
zone, we can find a coral reef with approximately 77.7% living corals. This 
reef is parallel to the shore-line and connected with the reef 
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section No. 2 at the east. The outer reef edge passes into a relatively 
smooth outer slope, which is approximately 6 m in depth. The reef section is 
situated in a sheltered area. The colonies of living coral within this reef section 
shows an increasing number of species. Twenty-eight species have been 
collected and more plentiful coral growth between 4—6 m deep was observed 
which was composed of Porites with the species lutea and nigre-scens; 
Goniastrea retiformis, Stylophora mordax; Acropora with the species 
symmetrica and  mauni; Goniopora  malaccensis,  and   Tubipora  musica. 

About 150 — 250 m offshore and at a depth of about 4 m the living 
Tubipora musica, Porites lutea, Stylophora mordax, Acropora symmetrica, 
Acropora mauni, and Goniopora malaccensis zone represents the beginning of 
the living reef flat. In the griddle, at about 300 m offshore and 5 m deep, 
soft coral is more frequent than the other part of the reef, but mostly dispersed 
in the whole area investigated. Within this zone, besides the soft coral, 
numerous Goniastrea retiformis are remarkable. Therefore, it is correct to 
characterise this zone as the "Goniastrea retiformis and soft coral" zone. 

Close to the reef slope at about 400 — 450 m offshore and at a depth of 
about 6 m there are three predominant species i.e. Porites nigrescens, 
Goniastrea retiformis, and Stylophora mordax, so that this zone can be 
named after these species. The reef surf along this section depends 
somewhat on the direction and intensity of monsoon winds, but it is 
mostly not strong here. 

Reef section No. 4 (Fig. 2). At the south-western part, the intertidal 
area has white sand banks, shell grit and dead coral flat. About 400 m to the 
open sea there is a wide reef flat mostly of dead coral which becomes exposed 
during low tide in front of a white sandy beach. This zone is densely 
covered by Septifer bilocularis within, so that it can be named "Septifer 
bilocularis" zone. This zone is followed by a gently sloping coral reef with 
approximately 70% living coral to a depth of about 6 m and extends 200 m 
further to the open sea to form a semicircular reef, which connects with the 
reef section No. 1 at the west and with the reef section No. 3 at the south. 
The outer reef edge slopes abruptly to a depth of about 20 m. Along this reef 
24 species of coral were collected. The greater number of species recorded 
in this reef section were Porites nigrescens, Acropora tubicinaria, Acropora 
symmetrica, Goniopora tenuidens, Echino-pora lamellosa, and Millepora 
platyphylla. This reef section is relatively rich in coral fauna but some areas 
have been damaged by user of local bamboo traps. Some 400 — 450 m 
offshore, at a depth of about 1 — 2 m, Porites nigrescens and Acropora 
symmetrica are predominant. Therefore, this zone can be named the "Porites 
nigrescens — Acropora symmetrica" zone. 

Towards the open sea this zone is followed by the "Acropora 
tubicinaria and soft coral" zone centering on a depth of about 3 m and 
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F i g u r e  2 .  T h e  c o r a l  r e e f  o f  P o m b o  I s l a n d ,  w i t h  s e c t i o n s  N o .  1 - 4 .  
 

about 500 m offshore. Near the reef slope at a depth of about 6 m and 
about 600 m offshore, all the three frequent species, i.e. Goniopora 
tenuidens, Echinopora lamellosa, and Millepora platyphylla were found in 
numerous samples. Therefore this zone can be named after the above 
mentioned predominant species, the "Goniopora tenuidens — Millepora 
platyphylla" zone. 

DISCUSSION AND CONCLUSION 
The results of our preliminary survey show that within the whole area 

investigated we found about two thirds of the corals are living and are 
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composed of 39 species. Some other components of the reef fauna are 
present in great numbers. Therefore, the coral reef of Pombo Island seems to 
be a good reef for a marine garden. 

The coral reef of Pombo Island becomes more important in the 
Moluccas because it provides good habitat for many species of commercially 
important reef fauna such as gosau (Spratelloides delicatulus) as live-bait fish 
in tuna fishing, lalosi (Caesio spp.) and bia-kuku (Septifer bilocularis) and 
because of its birds on the island such as pombo or pigeon and maleo (Gallus 
sp.) and its aesthetic values for tourism as well. 

Within the reef, there exists a strict dependence of coral distribution, and 
growth intensity on interference by man, such as using explosives, local 
bamboo traps, and collecting the coral reef. This fact is especially apparent in 
the reef section No. 1 at the north-western part, where about two thirds of all 
the corals are damaged, so that this zone is named as the dead coral zone. 
Therefore, attention should be paid to protect the coral reef from further 
damage or pollution. 

The following ecological factors such as bottom condition, turbidity, 
temperature, light intensity, and fresh water dilution have influences on the 
coral community and on the physiographic zonation of the coral reef of 
Pombo Island. 

Bottom condition 
Most corals can only develop on a solid surface, not on sand or mud. The 

water around Pombo Island has a wide solid surface bottom which is 
composed of coral rock about 141 hectares in extent. This is one reason 
why the 39 species of corals tend to form huge aggregations, because on 
dying, each one leaves a solid foundation on which others can develop. 

Turbidity 
During the west monsoon the sea at the reef edge is generally rough, 

because the winds and currents have contrary directions. The water 
offshore is relatively clear, therefore, sometimes the water is turbid, 
especially at the reef edge of reef section No. 1 and No. 2. For this reason we 
find along the lower slope as well as on the reef flat close to the outer reef 
edge at these sections, the species with probably low requirements for clear 
water, or with high tolerance to coral sand sedimentation, like the massively 
growing Porites and Fauites. 

During the east monsoon the water is relatively calm and clear, but the 
intensive water exchange still occurs with all its positive consequences on 
coral growth. In both monsoons the reef section No. 3 is in a sheltered area 
where turbidity is usually low. Here we find the greatest species diversity. 
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Temperatures and light intensity 
According to SEARLE (1956) the other main features limiting coral 

growth are water temperatures below 22° C and low light intensity. From the 
hydrological data it is clear that the water temperatures in the coral reef of 
Pombo Island are around 27.0 —28.0° C. At the time of our 
investigations, the light penetration of water was about 20 — 25 m. The 
hermatypic coral has optimum growth in water temperatures between 25 
— 29°C. (WELLS 1967). Therefore, temperature conditions are 
favourable for growth of these corals in the coral reef of Pombo Island. 

Freshwater dilution 
Excessive dilution of the sea with freshwater will also kill corals. There are 

two small river near Waai in Ambon Island about 3.5 miles southwest of 
Pombo Island. These rivers enter Haruku Strait (Fig. 1) and their freshwater 
masses drift and mix together with the sea water which flows southwards to the 
open Banda Sea through Haruku Strait. Therefore, the influence of freshwater 
dilution that comes from these rivers can be neglected. This fact is apparent in 
the coral reef of Pombo Island that the surface salinity during the whole year is 
always high with values ranging between 32.50 — 34.50 parts per thousand. 

The zonation-of the reef sections, except for the reef section No. 1, is 
difficult to assess within the whole area investigated, because the different 
zones as found in section No. 1 are not exactly limited from each other in the 
other sections and the distributions of dominant coral species overlap each 
other. Therefore, a better characterization for the whole reef can be achieved 
by using the names of overlapping predominating species. It is evident that, 
even at the physiographic outer reef edge there are considerable 
differences in the dominant species in clearly recognizable "outer edge" 
zones. 

Since we consider Pombo Island is a good environment for coral 
growth or a marine garden, attention should also be paid to take preventive 
steps against pollution. 

Finally we suggest that any further investigation in the coral reef of 
Pombo Island should be executed to obtain more comprehensive references on 
considerations of the conservation and development of marine garden. 
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