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A SURVEY OF THE MEDUSAN (CNIDARIA) COMMUNITY OF
BANCO CHINCHORRO, WESTERN CARIBBEAN SEA

Rebeca Gasca, Lourdes Segura-Puertas and Eduardo Suárez-Morales

ABSTRACT
The species composition, distribution, and abundance of the planktonic medusae col-

lected during a plankton survey in Banco Chinchorro, an oceanic reef atoll of the western
Caribbean were studied. Samples included the forereef (oceanic) zone and the reef la-
goon. Highest mean medusan abundance was observed over the forereef zone and in
nighttime samples, lowest abundances occurred in the reef lagoon. A total of 16 species
was identified, Aglaura hemistoma, Liriope tetraphylla, and Solmundella bitentaculata
being the most abundant. Together, they comprised up to 80% of the total numerical
abundance of medusae in the sampled area. They belong to a group of medusae dominant
in the oceanic and reef-related areas of the western Caribbean Sea and in the southern
Gulf of Mexico. Cluster analysis revealed forereef and reef lagoon assemblages, the lat-
ter with lowest density, diversity, and species richness. The reef lagoon showed a weak
oceanic influence along and across the Banco Chinchorro reef-atoll system. Dominance
of oceanic forms within the reef lagoon was attributed to the effect of the across-reef tidal
currents. The community structure of the reef-related medusan fauna appeared to be quite
uniform despite the expected migratory behavior of these zooplankters, tidal exchange
across the reef, input of oceanic species, and time of day. New surveys including the
polyp hydroid together with the medusae are needed in Banco Chinchorro.

The medusan fauna of neritic and oceanic waters of the western part of the Caribbean
Sea has been investigated in several surveys (Phillips, 1972, Segura-Puertas, 1991, 1992;
Segura-Puertas and Ordóñez-López, 1994; Suárez-Morales et al., 1999a,b). Conversely,
knowledge of the medusae of reef areas of the western Caribbean Sea is still limited
(Suárez-Morales et al., 1996). Reef areas of the Caribbean commonly harbor a wide vari-
ety of species (Larson, 1982). There are only two surveys known from the barrier reef off
the eastern coast of the Yucatán Peninsula (Larson, 1982; Suárez-Morales et al., 1999a),
which is the world’s second largest barrier reef system. A system adjacent to this barrier
reef is Banco Chinchorro, an oceanic reef system whose medusan fauna has not been
previously surveyed. It is an oceanic atoll lying between 18∞25'and 18∞45'N and 87∞30'
and 87∞15'W on the southern part of the Mexican coast of the Caribbean Sea (Fig. 1).
Surface-water temperature is highest in July–August (32∞C), and lowest in December–
January (21∞C). Mean annual salinity varies within the 34–36 psu range. Oceanographic
conditions over this zone are influenced by the Yucatán Current, which flows northwards.
This flow, coupled with tidal currents and turbulence, seems to be the most relevant hy-
drological phenomenon affecting the reef zooplankton in the area (Suárez-Morales and
Rivera-Arriaga, 1998).

MATERIALS AND METHODS

A zooplankton sampling program was carried out during September 1999 (stations 1–13) and
March 2000 (stations 14–19). Stations were located and grouped together to investigate two of the
main reef-related zones: the forereef (FR) (stations 1, 3, 4, 6, 7, 13, 18) and the reef lagoon (RL)
(stations 2, 5, 8, 11, 15, 16, 17, 19; see Fig. 1). Most sampling was performed during the nighttime;
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some RF samples and one FR sample were collected during the day (see Table 1). Zooplankton was
collected by surface hauls (0–5 m) using a square-mouthed (0.45 m per side) standard plankton net
(0.3 mm mesh-size). This gear allowed collection of small and medium-sized medusae. A digital
flowmeter was attached to the net mouth to estimate the volume of water filtered. The mean amount
of water filtered during each trawl was 160 m3. Zooplankton samples were fixed and preserved in
buffered 4% formaldehyde solution (Smith and Richardson, 1979). Medusae were sorted from the
entire sample and then identified and counted to obtain the species density (org/1000 m3). Shan-
non-Wiener’s Diversity Index was estimated (bits ind-1), along with the Index of Importance Value
(IVI) as a dominance measurement, and with the Bray-Curtis Similarity Index (Ludwig and Reynolds,
1988) to allow station clustering. These calculations were performed with the aid of the ANACOM
software computer program (De la Cruz, 1994).

RESULTS

Total medusan densities showed variations throughout the survey period in each of the
two environments considered. The RL density averaged 122 org/1000 m3, while the aver-
age was 920 org/1000 m3 in the FR area. Highest mean medusan density occurred at
stations 7 (1815 org/1000 m3), 4 (1753 org/1000 m3), and 1 (1558 org/1000 m3), all of
which were in the FR zone. Up to 68% of the total numerical abundance of the medusae
collected in Banco Chinchorro occurred in these three stations.

Up to 85% of the total medusae numbers occurred in the FR zone, and only the remain-
ing 15% in the RL. Overall, total density was 3.8 times higher in nighttime samples (612

Figure 1. Surveyed area with zooplankton sampling stations, Banco Chinchorro reef zone, western
Caribbean Sea.
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org/1000 m3) than in daylight samples (161 org/1000 m3). Within the RL up to 41.7% of
the individuals were collected during nighttime sampling, whereas 94% of the forereef
samples were captured at night. On the FR density at the only daytime sample (348 org/
1000 m3) differed from the average nighttime figure (1015 org/1000 m3).

A total of 16 medusan species were identified (see Table 1). The most abundant, Aglaura
hemistoma, accounted for 41% of the medusae, with a mean density of 434 org/1000 m3.
It was followed by Liriope tetraphylla (20.6%; 184 org/1000 m3), Solmundella
bitentaculata (18.2%; 197 org/1000 m3), and Nausithoë punctata (6.6%; 67 org/1000
m3). These four species comprised about 86% of the total overall medusan catch. The
relative abundance and estimated density of all the medusan species recorded in the area
are presented by sampling site and by reef environment in Table 1. The IIV for A. hemistoma
(59/200), L. tetraphylla (40/200), S. bitentaculata (26/200), and Z. costata (20/200) showed
their dominance and high density in the community.

Aglaura hemistoma was most abundant at the FR; up to 98% of the total numerical
abundance of the species was recorded in this environment. The same tendency was ob-
served for L. tetraphylla (82% in the FR), S. bitentaculata (100%), and N. punctata (94%).

Figure 2. Distribution of A) total density of medusae, B) Aglaura hemistoma, C) Liriope tetraphylla,
D) Solmundella bitentaculata in Banco Chinchorro. Numbers (1–4) indicate the densisty range.
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Solmundella bitentaculata, V. forbesii, A. rugosum, P. porpita, C. discoida, P. triloba, and
H. formosa were collected only in the FR zone (see Table 1).

The species richness was highest at the forereef, where all the medusa species were
recorded. The average species richness within the RL (2.1) was lower than the figure
found in the FR zone (4.4). Overall diversity (Shannon-Wiener) was highest at the FR
(average: 1.2 bits ind-1), the RL (0.66 bits ind-1) showed lower overall diversity values.

Clustering with the Bray-Curtis Index produced a dendrogram (Fig. 3) in which two
large groups of stations were defined. The first one (‘A’ in Fig. 3) included all the reef
lagoon stations plus one FR site, and in the other one (‘B’ in Fig. 3) all the remaining FR
(oceanic) stations were clustered.

DISCUSSION

The taxonomic status for several genera and species of medusae is being revised by
considering both the medusa and the polyp stages. For instance, the genus Zanclea was
long considered to be monotypic, but a recent revision of this taxa by Gravili et al. (1996)
and later on by Boero et al. (2000) showed that it contains several species which can be
distinguished by the structure of the hydroid cnidome. Although we did not collect the
hydroid phase, the medusae we obtained show the cnidocysts with two size stenoteles
and some apotrichous macrobasic euryteles. There are five species of Zanclea with this
kind of nematocyst on the medusa; however, the shape of nematocysts in our specimens
of Z. costata is distinctly elliptic, thus confirming the presence of this species in the
surveyed area.

About 60–66% of the species recorded at Banco Chinchorro have been previously
reported from the reef area off Belize (Larson, 1982), from an adjacent reef barrier area
(Suárez-Morales et al., 1999a), and from the oceanic waters of the western Caribbean Sea

Figure 3. Dendrogram from analysis based on Bray-Curtis Index showing distribution of the clusters
in the surveyed area.
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(Suárez-Morales, 1999b); up to 55% are known from neritic and oceanic waters of the
Gulf of Mexico (Phillips, 1972; Burke, 1975). Nearly 75% of the species found at Banco
Chinchorro are known to occur in the Campeche Bank (Segura-Puertas, 1992; Segura-
Puertas and Ordóñez-López, 1994). Up to 62 species have been recorded from neritic and
oceanic waters of the Campeche Bank and the northern Mexican Caribbean (Phillips,
1972; Segura-Puertas, 1992; Segura-Puertas and Ordóñez-López, 1994; Suárez-Morales
et al., 1999a). More than 20 species were found in a large embayment on the central
portion of the Mexican Caribbean coast (Suárez-Morales et al., 1997). The number of
species collected in this survey (16) is relatively low when compared with the medusa
richness recorded in adjacent zones. This could be due to the relatively low sampling
intensity developed in Chinchorro Bank, or could be related also to a low local density of
benthic hydroid polyps. It is clearly important to survey the benthic hydroid polyps to-
gether with the planktic medusae.

The reef-related medusa fauna recorded off Belize by Larson (1982) and that recorded
in Mahahual a reef system off the southern coast of the Mexican Caribbean (Suárez-
Morales et al., 1999b) can be compared with the results of Banco Chinchorro; the former
two belong to the same barrier-reef system. Larson recorded 71 species, of which 80%
were recorded in the forereef and 64% in the reef lagoon. In Mahahual 88% were col-
lected at the forereef, 27% at the channel zone, and only 20% at the reef lagoon (see
Suárez-Morales, 1999b). The figures for Banco Chinchorro are 50% in the reef lagoon
and 81% in the forereef. It is clear that the forereef is the environment harboring the
highest species diversity of medusae in both the barrier reef and the Banco Chinchorro
atoll in the western Caribbean Sea. It is relevant to note at this point that other works in
tropical areas have yielded a larger number of species (see Bouillon, 1978a–c). This is
due to the consideration of the bottom-living polyp forms present in the area and to a
more intense sampling effort. A future faunistic work on the Banco Chinchorro medusae
should include a higher number of samples and stations, and a survey of the hydroid
stages and their laboratory-released medusae. Most probably, these efforts will increase
the number of hydromedusae species in the area.

Medusan densities are commonly low in reef environments (Sanmarco and Greenshaw,
1984; Morales and Murillo, 1996), particularly in the reef lagoon. Within the reef lagoon
Larson (1982) reported a density close to 41 org/1000 m3; the corresponding value in the
same environment was 167 org/1000 m3 in Mahahual (Suárez-Morales et al., 1999a). The
figure reported for Banco Chinchorro (122 org/1000 m3) is, as in the former two other
cases, lower than that found in the forereef. The overall mean density recorded at Mahahual
reef by Suárez-Morales et al. (1999a; 830 org/1000 m3) and by Larson (1982) in Carrie
Bow Cay off Belize (925 org/1000 m3) are both higher than the overall density average
figure for Banco Chinchorro (471 org/1000 m3).

Larson (1982) and Suárez-Morales et al. (1999a,b) recognized a group of several spe-
cies as dominant in the reef and oceanic areas of the western Caribbean Sea. This group
includes L. tetraphylla, A. hemistoma, S. bitentaculata, C. aphrodite, and N. punctata.
These species were among the most abundant medusae in Banco Chinchorro. Although
the number of species is higher in adjacent areas of the western Caribbean, the environ-
mental distribution of the species richness, the overall density and the abundance of the
dominant species is similar in the different reef-related areas. All the dominant species
have a wide distribution in the tropical waters of the northwestern Atlantic.
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In the oceanic waters off the Caribbean (Suárez-Morales et al., 1999a) A. hemistoma
and L. tetraphylla were the most abundant species. The oceanic influence in the entire FR
area of Banco Chinchorro, although weak is probably best proofed by the high density
and dominance of these species. Segura-Puertas and Ordóñez-López (1994) reported six
species (A. hemistoma, L. tetraphylla, N. punctata, R. velatum, Eutima gracilis and Z.
costata) as being the most common in the Campeche Bank and the oceanic Mexican
Caribbean Sea. Our results and those of Larson (1982) and of Suárez-Morales (1999b)
show that L. tetraphylla and A. hemistoma are also successful in reef environments (Table
2). Aglaura hemistoma has been reported as highly abundant in other tropical and sub-
tropical environments (Gili and Pagés, 1987; Gili et al., 1988). Linuche unguiculata ag-
gregates seasonally (March–May) along the reef barrier along the eastern coast of the
Yucatán Peninsula and in this period its occurrence seems to be a distinctive and domi-
nant feature of the western Caribbean neritic and near-oceanic zooplankton (Larson 1982;
Suárez-Morales et al., 1998). This species occurred in March in Banco Chinchorro but in
one station only and with low density, showing that conditions around the bank are prob-
ably not suitable for the aggregation of this species.

In Banco Chinchorro, most of the non-dominant medusan species occurred in low num-
bers, which is a common feature of the medusan communities (Gili and Pagés, 1987).
The arrival of these mostly oceanic forms effects a local enrichment of species, but does
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not produce a major increase in the overall number of individuals. This pattern agrees
with parallel results of Gili et al. (1988) in the western Mediterranean.

The offshore hydrographic structure along the Caribbean coast of Mexico is related to
the flow of the Yucatán current moving northwards (Merino 1986) from the Caribbean
Sea. Its influence would explain the high affinity of the Banco Chinchorro medusan fauna
with that of the Campeche Bank and the southern Gulf of Mexico (Phillips, 1972; Segura-
Puertas and Ordóñez-López, 1994), and the relatively lower affinity with the adjacent
Belizean reef, which lies to the south (Larson, 1982).

Communities of planktonic cnidarians are frequently dominated by a few of the com-
monest species (Gili and Pagés, 1987). Our results in Banco Chinchorro and probably in
the reef areas of the Western Caribbean reef show the same pattern. Uniformity in the
distribution of planktonic cnidarian species is related to their high adaptability (Gili et al.,
1988). This would explain, at least partially, the wide distribution of these medusae in the
reef and oceanic areas of the western Caribbean Sea.

Suárez-Morales et al. (1999b) reported a strong influence of the oceanic fauna in the
Mahahual reef area, as reflected in the dominance of oceanic forms and the high species
richness over the forereef. This effect has been described also in the general reef zoop-
lankton community at Carrie Bow Cay (Ferraris, 1982). In the reef lagoon of Banco
Chinchorro the oceanic influence is weak, with low density, diversity and species rich-
ness. This is confirmed by the Bray-Curtis clustering of stations. This could be related to
the geomorphology of Chinchorro Bank, by which the current moves along its lateral
margins and not across the bank.

The main difference between the forereef and the reef lagoon medusa communities is
the species richness, all the area(s) being dominated by a few oceanic species. Migration
and exchange of water into and out of the reef lagoon (Kjerfve et al., 1982; Kjerfve,
1982) seem to be relatively unimportant in determining the across-reef medusa commu-
nity structure.
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