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Coral reefs and associated ecosystems in the NW region of Cuba

are well preserved in general terms, although overfishing of some

species is a generalized problem and coastal pollution is present in

some places near highly populated areas. Tourism development in

coastal areas is low and its present impact is negligible compared

to other parts of the island. Leasing of blocks for oil and gas

exploration in the adjacent oceanic EEZ creates a potential threat

to marine biodiversity in the region.

We present the results of two sampling expeditions made in 2004.

The main goal of this sampling program was to obtain updated

information, which we combined with existent knowledge to

prepare a sound ecological baseline for the region.
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Western portion of the NW  region:

Wide shelf. A large bank-barrier reef.

Mangrove & seagrass beds well 

developed. Almost no stress other than 

overfishing of highly priced species

Eastern portion of the NW Region: 

Very narrow shelf. Fragmented small 

fringe reefs. Almost no mangroves or 

seagrass beds. Highly stressed 

(heavy overfishing, land-based 

pollution & habitat alteration).

STUDY AREA

The study was conducted along the northwestern region of the

Cuban shelf. Predominant shallow-water habitats in this region

are fringing coral reefs and sea grass beds. The estimated total

surface area of this shelf region is 4050 km2. The mean depth is

4-5 meters, although in some parts of the Gulf of

Guanahacabibes the depth can reach 18 m.

METHODS

A basic network of 68 fixed sampling stations was defined. A

vertical profile for selected abiotic variables was measured at

each station during two expeditions in January and June 2004

using a Hydrolab 4 probe. Transparency of the water was

measured using a conventional Secchi disk of 30 cm in diameter.

At each station a survey using SCUBA and underwater video was

carried out to determine the main characteristics of the substrate

and bottom communities including both plants and animals. After

the dive, observers agreed on a ranking according to abundance

and dominance of each species or group at the dive site.
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A rover-diver method was used for fish censes. At each sampling

station two divers covered as much area as possible during 20

minutes of random diving. During these dives every species of fish

and its relative abundance was recorded. At the end of the dive both

observers shared their observations, made a careful review of the

video-taped material and for each species agreed on a ranking

according to its abundance and dominance at the dive site.
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RESULTS

Shelf water is very homogeneous. The only factor with seasonal

variation of note is temperature. Based on published information the

circulation patterns of adjacent oceanic waters are relatively well

known and are dominated by the Loop current system.

Four examples of invertebrate species spatial distribution

Detailed geo-referenced data on spatial distribution of 113 species of

seaweeds, 48 species of sponges, 29 species of octocorals, 38 species of

stony corals and 78 species of fish exist in electronic support for further

analyses and as a baseline reference for future impact assessments. To

each set of species data by station corresponds a set of quantitative and

qualitative values for abiotic variables and substrate types as well as video

records with panoramic and detailed views at each station.

Numerical analyses allowed us to define assemblages of seaweeds,

invertebrates and fish associated with main biotopes. Information on the

spatial distribution of individual species gives a baseline for present

status of marine biodiversity.

Fish species groups defined by cluster analysis. These groups

are defined by differential spatial distribution of species. Three

contrasting examples are showed. S. partitus is typical in reefs

near the shelf edge; L. synagris is found mainly on seagrass

beds; S. taeniopterus/iserti are common both in reefs and

seagrass. Numerical classification was made also for

invertebrate groups and vegetation (not shown).

MAIN BIOTOPES IN THE WESTERN REGION.  Based on:

�‡Bottom types by Murina et al. (1969)

�‡Distribution and density of seagrass beds by Buesa (1974)

�‡Map of biotopes by Cruz et al. (1990)

�‡Visual sampling of 53 stations during this project (2004)

One achievement of note is the updating of the map of biotopes in the

NW region. The western portion has, in general terms, the typical spatial

arrangement for Caribbean coastal systems. In the eastern portion, shelf

was mostly rocky bottom with minimal and scattered areas of seagrass

beds and mangrove.
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Migrations and movements during the life cycle of the

Mutton snapper. This pattern is typical of many fish and

invertebrate species with high economic value.

�‡ The degree of connectivity critically depends on the size of
habitats/ecosystems involved. Distance is an essential factor.

�‡ Connectivity depends on the intensity of some processes (e.g.
run-off volume, tide amplitude) or the complexity of some
components (e.g. heterogeneity of reefs systems)

�‡ Connectivity among habitats has several dimensions:

�ƒ Export/import of nutrients and organic matter

�ƒ Energy modulation (e.g. reefs protect mangrove)

�ƒ Regulation of abiotic substances other than nutrients (e.g.
fresh water and sediments control by mangroves)

�ƒ Organisms movements and migrations occur in several
spatial and temporal scales.

�‡ There is a regional connectivity between the NW region and
other adjacent shelf systems (e.g. Yucatan and Florida). This
connectivity is based mainly in larval export/import and can be
critical for the full understanding of the long-term dynamics of
these ecosystems.

The next stage of research in the NW region should be focused in
habitat connectivity. A conceptual model to guide research has
been developed, which includes the following components:
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