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INTRODUCTION

The Golfo de Urabá, near the Colombia-Panama
border, is a N-S embayment, roughly 85 km long
and 15-30 km wide that represents the southernmost
portion of the Caribbean Sea (Fig. 1). The surround-
ing terrestrial realm, made up predominantly of rain
forests and swamps, represents the northern outposts
of the Chocó biodiversity centre (cf. Gentry, 1986).
Geologically, the Golfo de Urabá corresponds to a

true depression, the Bolívar Geosyncline, which
extends to the south as far as the Gulf of Guayaquil
off Ecuador (Haffer, 1970).

The waters in the Golfo de Urabá are highly
influenced by terrestrial runoff due to large amounts
of sediment and freshwater discharged by the Atra-
to river into the southern part of the Gulf as well as
by several minor streams draining the eastern water-
sheds of the Darién Massif (Zeigler and Athearn,
1971). Annual precipitation in the Urabá region is
regular, with values above 3000 mm (Haffer, 1970).
Although most of the coasts surrounding the gulf are
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dominated by low alluvial plains with swamps and
mangroves, a rugged basalt range, 100 to 300 m in
elevation and covered by tropical rain forest, forms
the northwestern shore of the Gulf. The shore forms
steep rocky slopes, which plunge to depths of 15 to
30 m before flattening out to muddy, sand flats.
Cliffs are interspersed by pocket beaches and coves,
and several small islands dot the coastal waters. A
rough sea beats the rocky shore during the trade
wind season from December to March. 

Inventories of the marine biota include those by
Sánchez and Ortiz (1992) on the black corals, Werd-
ing (1978) and Campos and Manjarrés (1988) on the
Crustacea, Acero and Garzón (1987) on the fish
fauna and Bula-Meyer and Schnetter (1988) on the
benthic algae. Werding and Manjarrés (1978) briefly
described the coral communities and other littoral
habitats in this area in an unpublished report. They
included a checklist containing two milleporids, one
stylasterid and 25 scleractinian coral species or mor-
photypes. However, no attempts were made to com-
prehensively describe the zonation and distribution
of coral communities and other marine habitats.
Prahl and Erhardt (1985) and Wells (1988) recently
summarized some of their observations but with lit-
tle new information. No further published informa-
tion does yet exist about the coral communities and
reef structures of this area. The purpose of this paper

is to give a detailed description of the gross mor-
phology and community structure of the coral reefs
of the Golfo de Urabá.

METHODS

A preliminary photo-interpretation of geomor-
phological and ecological features of the northwest-
ern coast of the Golfo de Urabá was done using
panchromatic air photography taken in 1975 by the
Colombian Geographical Institute (Instituto
Geográfico “Agustín Codazzi”). These pho-
tographs, with a scale of approximately 1:10,000
were used to draw preliminary maps of the littoral
habitats. These maps as well as the only available
information on the general distribution of corals in
this area (Werding and Manjarrés, 1978) were used
as background for field surveillance. 

In September 1995, a total of five days were
spent in the area making observations and taking
samples. Rapid assessments of bottom features for
habitat mapping purposes were performed at 32
check points from the surface, or by either free-div-
ing or SCUBA diving to depths of 3 to 25 m. In 12
additional sampling stations by SCUBA diving (Fig.
2), percent cover of substrates, coral species, gor-
gonians, sponges, algal genera and functional
groups, and other discernible sessile organisms were
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FIG. 1. – Location of the Golfo de Urabá and the study area in the
Caribbean Sea; insert map represents the area shown in Figure 2.

FIG. 2. – Northwestern part of the Golfo de Urabá showing the
distribution of hard bottoms with coral cover and the location of
sampling stations. Straight line A-B marks the location of the 

schematic profile of Figure 7.



determined employing three 10 m video-transects
per station. Transects were placed in areas of maxi-
mum coral cover (usually more than 20% based on
visual estimates). Depth, wave regime, direction of
currents, dimensions and distribution patterns of the
reef structures were noted as well. The sites were
chosen to represent the patterns of hard bottom habi-
tats which were previously recognized in the aerial
photographs and during field reconnaissance. The
accurate geographical placement of the stations
within a radius of about 30 m was determined with
the aid of a portable GPS device. Complementary
depth profiles were recorded with an echosounder
(Furuno®, 28 khz) along transects navigated aboard
the R/V Ancón of the Instituto de Investigaciones
Marinas y Costeras, INVEMAR (Santa Marta,
Colombia). 

Percent cover data were averaged by station and
later classified to discriminate stations with similar
composition (i.e. assemblages) and to infer spatial
patterns of the structure of the coral reef communi-
ty. We employed a cluster analysis (Bray-Curtis dis-
similarity index, UPGMA, arcsine transformation)
on the organisms covering the substrate using a sta-
tions matrix to accomplish this. Habitat classifica-
tion and terminology vary considerably among
authors, and the terms used here to define coral reef
assemblages and zonation are based on the dominat-
ing macrobiota (by relative cover) or substrate fea-
tures, as has been done elsewhere for reef environ-

ments (see Duyl, 1985; Sánchez 1995; Díaz et al.,
1996a,b). General bottom topography and habitat
distribution maps were drawn combining photo-pat-
terns, field notes, depth profiles, and topographic
information inferred from the nautical charts of the
area (U.S. DMA No. 5694 and Col 295).

RESULTS

A calcareous terrace fringes almost the entire
coastline where rocky cliffs plunge directly into the
sea from about latitude 8°35’N northwestward to the
Colombia-Panama border at Cabo Tiburón (8°
41’N) and beyond. Such a terrace also surrounds the
small, rocky offshore islets Isla Narsa and Terrón de
Azúcar as well (Fig. 2). It descends mostly at low
angle (5 to 15 degrees) to a depth of about 4 m
where a topographical break gives way to a more
inclined slope that extends down to depths of nearly
20 m in some locations. Although the highly abra-
sive conditions have seemingly limited the settle-
ment and growth of hermatypic biota along the most
part of the terrace, low relief calcareous, ridge-like
structures, with a perpendicular layout to the pre-
dominant wave trend, insinuate at some places.
Moreover, in several sites, like at the NW margin of
the embayment of the village of Capurganá and near
the entrance to the cove of Sapzurro, the terrace
appears overlayed by coral framework, becomes
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FIG. 3. – Affinity dendrogram of the 12 sampling stations applying the Bray-Curtis dissimilarity index, (UPGMA, arcsine transformation).



wider (up to 200 m off Capurganá) and a shallow
wave breaking reef crest is even developed.
Although the bottom off the coast and within the
bays of Capurganá and Sapzurro is predominantly
covered by sand, scattered coral heads and patch
reefs are found.

The coral-algae dominated community is one of
the prevailing marine hard bottom habitats in the
area. Cluster analysis of the 12 sample sites segre-
gated at 55% of similarity three major groups
including three or more sample sites and a detached

site (Fig. 3). Each group represents a different
assemblage of species, and was named according to
characteristic coral species and/or the dominant
group. Relative cover values of sessile biota in these
four assemblages are presented in Table 1. 

The assemblage represented by stations 1, 5, 7,
and 8, named ‘strigosa-crustose algae’, is dominat-
ed by scattered encrusting colonies of the sclerac-
tinian Diploria strigosa, various crustose red algae
(nongeniculate corallines and Peyssonnelia spp.),
algal turfs, macroalgae (Dictyota alternans, D. cer-
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TABLE 1. – Percent cover on hard substrate, excluding sand (minimum and maximum) of species and categories of reef organisms in the 
four coral assemblages defined by cluster analysis.

Assemblages Mixed corals Agaricia spp. strigosa-crustose algae siderea
Stations 12, 6, 2 9 8, 1, 7, 5 11, 3, 10, 4
Depth range (m) 13-16 10 3.5-9 1.5-2.8

Millepora alcicornis - - 0.2 (0-0.8) -
Millepora spp. 0.1 (0-0.4) - 1.1 (0-3.2) 1.6 (0-3.7)
Acropora cervicornis 0.1 (0-0.4) - - -
Acropora palmata - - 1.2 (0-4.2) -
Agaricia agaricites 3.3 (1.3-5.9) 30.1 1.1 (0.1-2.2) -
Agaricia tenuifolia - - 0.3 (0-0.7) 0.1 (0-0.1)
Colpophylia natans 7.3 (3-12.6) 2.4 0.8 (0-3.2) -
Dichocoenia stokesi 0.4 (0-0.7) - - -
Diploria clivosa - - 1.1 (0-2.3) -
Diploria labryntiformis 0.2 (0-0.5) - <0.1 (0-0.1) -
Diploria strigosa 0.9 (0-1.7) - 13.6 (9.8-16.9) 0.2 (0-0.2)
Favia fragum - - - <0.1 (0-1.0)
Helioseris cucullata 3.2 (1.3-4.7) 0.8 - -
Madracis decactis 0.1 (0-0.3) - 0.2 (0-0.7) -
Meandrina meandrites 1.5 (0.2-2.6) - 1.1 (0-4.5) -
Montastraea cavernosa 14.7 (2-25.4) - 4.1 (0-10.8) -
Montastraea faveolata - - 0.7 (0-1.9) -
Montastraea franksi 11.9  (0.7-25.3) - 0.1 (0-0.2) -
Porites astreoides 3.9 (1.7-5.6) 0.2 2.9 (2-3.7) -
Porites porites 0.8 (0-2.5) - 0.1 (0-0.3) 3.3 (0.1-3.3)
Siderastrea radians - - - 0.1 (0-0.3)
Siderastrea siderea 0.5 (0-1.4) - 1.4 (0.3-3.1) 49.6 (35.1-61.4)
Stephanocoenia intersepta 0.6 (0-1.8) - - -
Total coral cover 49.6 (46.6-52.2) 33.4 30.0 (22.0-40.9) 58.4 (35.3-69.1)

Blue-green algae 2.7 (0.4-6.4) 16.9 3.2 (0-12.6) -
Algal turfs 12.4 (9.4-13.9) 5.7 15.4 (12.9-20.9) 15.2 (12.6-20.6)
Amphiroa spp. 11.5 (9.4-12.8) 19.0 11.0 (6.4-17.4) 8.1 (3.4-12.8)
Caulerpa spp. - - 0.2 (0-1.0) 0.7 (0.2-1.6)
Dictyota spp. 2.0 (0.4-3.4) 1.4 15.2 (2.7-27.2) 12.0 (5.9-22.0)
Galaxaura spp. 1.6 (1.4-1.7) 1.0 1.3 (0-3.2) 2.1 (0.3-4.0)
Halimeda spp. 3.8 (2.7-5.3) 8.6 0.9 (0-2.3) 1.3 (0.5-2.0)
Lobophora variegata 1.8 (0.9-2.9) 6.9 0.8 (0-2.3) <0.1 (0-0.1)
Stypopodium zonale - - 1.5 (0-3.2) -
Turbinaria spp. - - 0.1 (0-0.5) -
Other frondose algae 0.2 (0.1-0.5) 3.1 0.1 (0-0.3) 0.3 (0-0.6)
Crustose algae 8.7 (8-10.2) 3.6 15.1 (10.3-20.1) 5.1 (1.8-7.5)
Total algal cover 44.7 (41.1-47.6) 66.3 64.9 (54.6-77.8) 45 (24.7-71.4)

Sponges 4.8 (2.2-7) - 4.7 (0.2-11.5) <0.1 (0-0.1)
Branched Gorgonaceans 0.2 (0-0.7) - 0.2 (0-0.4) -
Erythropodium caribaeorum 0.5 (0-.4) - - -
Palythoa spp. - - 0.2 (0-0.7) 0.2 (0-1.0)
Other Anthozoa <0.1 (0-0.1) - 0.1 (0-0.1) <0.1 (0-0.1)
Total other groups 5.5 (2.3-7.6) - 5.1 (0.2-11.5) 0.3 (0-1.2)

Bare rock 0.1 (0-0.4) 0.3 - -
Total 100 100 100 100



vicornis, D. pfaffii, Amphiroa fragilissima, A. han-
cockii and A. tribulus) and diverse gorgonian octo-
corals (Muriceopsis flavida, Eunicea spp. Plexaura
spp., Pterogorgia anceps, P. citrina, Pseudoptero-
gorgia americana and others). Other hard coral
species, as well as diverse sponges and Dictyota
were usually present but they seldom attained sig-
nificant cover values (Table 1). Only the sclerac-
tinians Montastraea cavernosa and Porites
astreoides may become frequent in deeper, shel-
tered settings. According to our observations, this is
the most widely distributed assemblage in the area.
It is developed in depths between 2 and 7 m on the
submarine terrace that fringes almost the entire
coast facing to the open sea, and exposed to heavy
swells from the north. The scarce scleractinian set-
tlement is dominated merely by incrusting forms,
resulting in a weak vertical development of the bot-
tom topography.

Stations 3, 4, 10, and 11 represent a second
assemblage. It is named ‘siderea’ because of the
conspicuous dominance of massive, semi-spherical
colonies of Siderastrea siderea, which usually grow

very close to each other covering nearly 50% of the
bottom area. With the exception of benthic algae
(turfs, crustose and macroalgae), other bottom cov-
ering organisms, including scleractinians, are
sparsely represented. This assemblage occurs in
shallow, rather sheltered zones. It is particularly well
developed in the interior of the cove of Sapzurro and
neighbouring areas (Fig. 4), even forming topo-
graphically irregular structures.

An ‘Agaricia spp.’ assemblage, represented only
by station 9 but occurring also in the bay of Capur-
ganá and in the cove of Sapzurro (Figs. 4, 5, and 6),
is widely dominated by the lettuce corals Agaricia
agaricites and/or A. tenuifolia. Excepting the well
developed reef where station 9 was located and a
noticeable cover of live coral could be observed
(Table 1), other patches of ‘Agaricia spp.’ were
found mostly dead and widely covered by brown
algae (mainly Dictyota cervicornis, D. pfaffii and
Lobophora variegata), green algae (Halimeda spp.)
and blue-green algae. An extensive ‘Agaricia spp.’-
reef is located between the mainland coast and the
Terrón de Azúcar. It attains an area of nearly 1 km2
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FIG. 4. – Bottom topography and distribution of coral assemblages and other bottom habitats within and off the Cove of Sapzurro.



and consists of a series of more or less parallel mid-
relief spurs which are orientated approximately in
N-S direction, perpendicular to the main wave trend.
The width of these structures is variable and some
rise up to 7 m above the basal, sand-covered bottom
that lies at depths between 12 and 17 m. (Fig. 7).
The main reef builders on the upper part of the but-
tresses are A. agaricites and A. tenuifolia, but the

deeper slopes and basis are predominantly covered
by foliose and massive colonies of Colpophyllia
natans, Montastraea spp. and Mycetophyllia spp. 

The coral assemblage in settings deeper than 10
m was mostly characterized by a dense and diverse
scleractinian cover, the ‘mixed corals’ assemblage.
It was recorded by stations 2, 6 and 12, but is seem-
ingly common in this area on deeper, inclined hard
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FIG. 5. – Bottom topography and distribution of coral assemblages and other bottom habitats in the bay of Capurganá. Straight line C-D marks 
the location of the schematic profile of Figure 6.

FIG. 6. – Schematic profile (straight line C-D in Fig. 5) showing the zonation of coral assemblages and bottom type habitats in the bay of 
Capurganá. 



bottoms and relatively well-illuminated waters.
Massive and plate-like forms of the scleractinians
Montastraea cavernosa, M. franksi, Colpophyllia
natans and Agaricia agaricites were generally pre-
dominant, but other stony corals, sponges, gorgoni-
ans, macroalgae and crustose algae were usually
well represented as well. 

Further two minor coral-dominated communities
were observed, although none of them were quanti-
tatively recorded by any station. A narrow ‘palma-
ta’-zone was apparent in several settings between
the ‘strigosa-crustose algae’ and the ‘mixed corals’
zones, such as nearby stations 5 and 6. Here, medi-
um-sized, mostly dead thickets of the branching
scleractinian Acropora palmata form a series of low,
elongated spurs that are predominantly oriented per-
pendicular to the reef front. Algal turfs, scattered
encrusting colonies of D. strigosa, the hydrocoral
Millepora complanata and sheet-like encrusting
sponges (Cliona spp.) overgrow usually the dead
thickets of Acropora. Furthermore, a small but con-
spicuous ‘Millepora-zone’ occurs on the shallowest,
innermost part of the reef flat off Capurganá (Figs. 5
and 6). The waves approaching the coast break con-
stantly in this area, creating a rather turbulent envi-
ronment. The hydrocoral M. complanata, which is
here commonly associated with encrusting coralline
algae, the green alga Halimeda opuntia, the finger
coral Porites furcata, and the turtle grass (Thalassia
testudinum) form a distinctive assemblage. 

A total of 31 scleractinian, two milleporinid and
one stylasterinid coral species were recorded during
our survey (Table 2). Of them, 21 were registered in
the transects, while 13 were sighted during recon-

naissance dives. Numbers of coral species in the
study area tend seemingly to increase towards NW,
in fact the most diverse sector was near the entrance
to the cove of Sapzurro with 28 coral species, while
in all sites visited between Terrón de Azúcar and
Capurganá 21 species were recorded.
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FIG. 7. – Echosounder bathymetric profile across the mid relief spurs between the mainland coast and the islet Terrón de Azúcar (straight line
A-B in Fig. 2). The upper parts of the high reliefs in the left half of the profile are covered by the ‘Agaricia spp.’ assemblage, the deeper ones 

by the ‘mixed corals’ assemblage.

TABLE 2. – Coral species registered in this study in the NW part of
the Golfo de Urabá. Species marked with * are new records for 

this area.

Millepora alcicornis L.
M. complanata Lamarck
Stylaster roseus (Pallas)
Stephanocoenia intersepta Esper
Madracis decactis (Lyman)
Acropora cervicornis (Lamarck)
A. palmata (Lamarck)
Agaricia agaricites (L.)

* A. fragilis (Dana) 
A. tenuifolia Dana
A. purpurea (Lesueur)
Helioseris cucullata (Ellis & Solander)

* Siderastrea radians (Pallas) 
S. siderea (Ellis & Solander)
Porites astreoides Lamarck

* P. furcata Lamarck
P. porites (Pallas)

* P. colonensis Zlatarsky  
* Favia fragum (Esper) 

Diploria clivosa (Ellis & Solander)
D. labyrinthiformis (L.)
D. strigosa (Dana)
Colpophylia natans (Houttuyn)
Montastraea cavernosa (L.)

* M. faveolata (Ellis & Solander) 
* M. franksi (Gregory) 
* Solenastrea hyades (Dana) 

Meandrina meandrites (L.)
Dichocoenia stokesi Milne Edwards & Haime

* Mussa angulosa (Pallas) 
Isophyllastrea rigida (Dana)
Isophyllia sinuosa (Ellis & Solander)
Mycetophyllia ferox Wells
M. lamarckiana Milne Edwars & Haime



Living coral cover (relative to hard substrate) on
the 12 sites visited for quantitative estimations
ranged from 22% to 69% (average: 44.6%, see Table
1). Several sites exhibited very scarce living coral
tissue cover. This was particularly apparent for reef
zones supposedly corresponding to the ‘Agaricia
spp.’ assemblage. There, the upright, leaf-like
colonies of A. tenuifolia were mostly dead and large-
ly covered by foliose macroalgae, such as Lobopho-
ra variegata, Dictyota spp., Halimeda opuntia and
by blue-green algae. Settings corresponding to the
‘palmata’ zone mostly exhibited very scarce cover
of living coral as well. Although large thickets of A.
palmata were still standing, only small and scattered
portions of them displayed living tissue and were
largely dominated by algal turfs.

DISCUSSION

With the exception of a few low-lying, isolated
offshore patch reefs, the modern coral communities
and framework structures of the northwestern part of
the Golfo de Urabá are typically of the fringing type.
At present, their southernmost occurrence is at about
8°35’N, nearly 12 km southeastward of the Colom-
bia-Panama border at Cabo Tiburón. The develop-
ment of coral framework in this area seems likely to
have taken place under sub-optimal water condi-
tions due to considerable amounts of sediment and
freshwater discharged by the Atrato River and other
streams (Zeigler and Athearn, 1971). In general
terms, reef development, coral diversity and live
coral cover increase along the coast in a SE-NW
direction, seemingly following an overall improve-
ment of conditions for coral growth and settlement
in that direction.

Although sparse coral carpets made up mostly by
encrusting scleractinians, crustose algae and gor-
gonians represent the commonest shallow-water
habitat in this area, a diverse hermatypic biota has
developed in several places. Most of these reefs rise
several meters above the basal, generally sand-cov-
ered bottom, and seem likely to overlay older lime-
stone. Wave-cut notches at a depth of about 8 m
insinuate in places where subvertical reef slopes
occur, like nearby stations 10 and 11, denoting an
earlier sea level stand. Moreover, Holocene uplifted
reefs with rich sub-fossil scleractinian and mollus-
can faunas form an elevated, wave-cut littoral ter-
race at about 1 m above present sea level in the
southern part of the study area extending as far as to

the village of Acandí at 8°32’N (Werding and Man-
jarrés, 1978). Hence, neotectonic activity appears to
have played an important role controlling the mor-
phology and spatial distribution of coral communi-
ties along the northwestern coast of the Golfo de
Urabá. The uplift of the coast is apparently continu-
ing today as evidenced by the fact that the area is out
of isostatic equilibrium (Case et al., 1990).

Besides substrate availability, the main factors
controlling the zonation and distribution patterns of
the six major types of scleractinian assemblages in
the area are wave-energy (turbulence of water and
abrasion), light penetration (as a function of depth
and water turbidity) and bottom topography. The
classical scheme of zonal structure of Caribbean
coral reefs according to wave zones (Geister, 1977,
1983) applies well to oceanic reefs without signifi-
cant influence of terrestrial runoff. However, stress
caused by terrigenous sediments and salinity in
continental reefs may modify the vertical distribu-
tion, composition and dominance of certain coral
species (Muthiga and Szmant, 1987; Acevedo et al.,
1989). Thus, highly efficient suspension feeders
such as Siderastrea siderea and Diploria strigosa
(Lewis, 1976), which are particularly resistant to
sediment fall (Budd et al., 1993), and Agaricia
tenuifolia which is well adapted to low light pene-
tration (Acevedo et al., 1989), are characteristic
species in three of the six scleractinian assemblages
recognized.

The ‘strigosa-crustose algae’ assemblage is
characteristic for the wave-exposed, turbulent set-
tings in the shallow submarine terrace that borders
the active coastal cliff. Such bare hard grounds that
are partially covered by incrusting scleractinians
(such as Diploria strigosa), crustose algae and
branching, flexible gorgonians constitute a charac-
teristic association in coastal terraces under the
influence of periodic abrasion caused by storm
waves elsewhere in the Caribbean (Geister, 1983).
The intensity of abrasion on this terrace decreases
gradually towards the sea, and therefore the rela-
tive bottom cover of other organisms, including
massive and branching scleractinians (Acropora
palmata, Porites astreoides, Montastraea spp.) and
foliose macroalgae, becomes more important. The
transition to other scleractinian assemblages occur-
ring in deeper, less abrasive or turbulent waters, is
usually given at depths between 5 and 10 m,
depending on the steepness of the slope. On the
gently dipping coastal terrace, the sequence to the
‘mixed corals’-assemblage is usually very gradual
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over other assemblages such as ‘palmata’ and/or
‘siderea’. On the other hand, where a steep slope
truncates the outer margin of the terrace, the
‘Agaricia spp.’ assemblage monopolizes the bot-
tom community. The species of Agaricia, especial-
ly A. tenuifolia, grow fairly well in poorly illumi-
nated zones and their planula larvae seem prefer-
ably to settle in dark places of the reef (Lewis,
1974), like those prevailing in steep slopes (see
also Geister, 1983: 223). 

In their earlier works, neither Werding and Man-
jarrés (1978) nor Prahl and Erhardt (1985) made any
statements about evidence of coral mortality or
overgrowth by algae. Notwithstanding, declines and
overgrowth by blue-green algae of some live coral
species, in particular Agaricia, on the reefs of the
Golfo de Urabá were observed. Although not all
corals showed unequivocal signs of decline, foliose
and branching corals appear to be particularly
affected.

Agaricia spp. evidently constituted formerly
dense patch reefs and covered the steep slopes of
reefs in sheltered settings within the bays of Capur-
ganá and Sapzurro. During our survey, most of the
Agaricia spp., especially A. tenuifolia, were found
dead and their skeletons overgrown by the brown
algae Lobophora variegata and Dictyota spp. In
some cases where dense algal mats were pulled
away white skeletons of recently dead colonies were
observed. The corals A. tenuifolia and A. agaricites
have been recorded as the most affected by recent
coral mortality in the reefs of the nearby San Blas
Islands in Panama (Ogden and Ogden, 1994; Shul-
man and Robertson, 1996) as well as in most reef
areas off the Colombian Caribbean coast (Garzón-
Ferreira and Kielman, 1994; Díaz et al., 1996c).
Agaricia was severely impacted by bleaching
episodes during the 1980’s in Panama (Shulman and
Robertson, 1996) and Colombia (Lang, 1987) and it
seems to be particularly susceptible to macroalgal
overgrowth (Shulman and Robertson, 1996). 

Extensive debris fields of Acropora cervicornis
were found during our survey but only a few, small
living thickets of this species could be seen. A. cer-
vicornis usually takes up a definite wave zone in
Caribbean coral reefs (Geister, 1977, 1983) but it
has declined in much of the Caribbean over the past
three decades (Smith and Ogden, 1994; Zea et al.,
1998). This might be the reason why a characteristic
‘cervicornis’ assemblage, that should be expected
between the ‘palmata’ and the ‘mixed corals’
assemblages, could not be recognized in this study.

A similar but less startling case is that of A. palma-
ta. White band disease and bleaching events were
the most likely causes of massive die-offs of Acrop-
ora spp. in Panama (Ogden and Ogden, 1994; Shul-
man and Robertson, 1996), Colombia (Solano et al.,
1993; Garzón-Ferreira and Kielman, 1994) and else-
where in the Caribbean (Smith and Ogden, 1994). 

The coral reefs in the area are well developed
down to a maximum depth of about 18 m, and
comprise a total of 33 hard coral species, which
represents about 64% of the total diversity of hard
corals known for the Colombian Caribbean (cf.
Prahl and Erhardt, 1985). With regard to the previ-
ously reported coral taxa in this area (checklists in
Werding and Manjarrés, 1978 and Prahl and
Erhardt, 1985), six out of 33 hard coral species
registered in our survey are unequivocally record-
ed for the first time (Table 2). On the other hand,
taxa in the pre-existing checklist that were defi-
nitely not registered during our survey are Agari-
cia lamarcki, Montastraea annularis (s.s.), Manic-
ina areolata, Mycetophyllia aliciae, Scolymia lac-
era, and Eusmillia fastigiata. Further discrepan-
cies between both inventories result either from
synonymy (Stephanocoenia michelini = S. inter-
septa) and splitting of former taxa (Montastraea
annularis in M. annularis s.s., M. faveolata and M.
franksi) or seem likely related to taxonomic
misidentifications (Millepora squarrosa for M.
complanata and Isophyllia multiflora for I. sinu-
osa). In any case, the number of coral species
occurring in the area (at least 36 species, or 70% of
the hard corals known for the Colombian
Caribbean) is a considerable amount for a region in
which natural conditions may be regarded as sub-
optimal for reef development and coral settlement.
Recorded numbers of hermatypic coral species in
other well known reef areas in Caribbean Panama,
(e.g. 35 at Galeta Island, Porter, 1972; 33 at Bocas
del Toro, Guzmán and Guevara, 1998) and Colom-
bia (e.g. 18 at Bahía Portete, Solano, 1994; 27 at
Isla Fuerte, Díaz et al., 1996), where rather turbid
and/or low salinity conditions predominate as well,
are similar or even lower. 

The vertical zonation and dominance of certain
coral species in the assemblages described above
(e.g. Siderastrea siderea, Agaricia tenuifolia, Diplo-
ria strigosa) suggest that these assemblages devel-
oped by adapting gradually to low salinity and high
turbidity conditions, actually limiting a more robust
development of reef framework and a more diverse
community.
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