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Abstract

Saba Bank is a large and completely submerged carbonate platform in the northeastern
Caribbean Sea located approximately 4 km southwest of Saba Island, Netherlands Antilles.
Zonation patterns of reef-like bathymetric features, together with observations of significant
shelf edge coral reef development, suggest that Saba Bank is an actively growing coral reef atoll.
Little quantitative data exists to evaluate the composition and distribution of marine benthic
communities or fish assemblages of Saba Bank. In the present study, habitat surveys were
conducted to investigate the abiotic characteristics, benthic community composition, and fish
assemblage structure of habitats from an eastern portion of Saba Bank known as Overall Bank. A
random stratified sampling design was developed that utilized remote sensing data for
bathymetry and ocean color superimposed on reef zones. Five sampling strata, which putatively
delineated five distinct marine habitat types, were identified along a shelf edge-to-lagoon
gradient. Survey results indicate that the proposed strata correspond to distinct marine habitat
types in terms of substrate composition, benthic cover, and dominant macro algae. Significant
coral cover was restricted to the outer reef edge in the fore reef habitat (11.5 %) and outer reef
flat (2.4 %), declining to near absence in the lagoon habitats towards the bank center. Macro
algae dominated benthic cover in all habitats (32.5 48.1 % cover) with the composition of
dominant algal genera differing among habitats. Gorgonians reached their highest density and
greatest average colony height in the fore reef zone. Gorgonian colony height was also
pronounced in softbottom habitats of the lagoon. Fish assemblage structure showed patterns that
were concurrent with observed habitat zonation. Highest fish densities were observed in the
outer reef flat, fore reef, and inner reef flat zones. Fish abundance and diversity was low in the
lagoon zone and lowest over softbottom habitats within the lagoon. The greatest diversity of
fishes (average number of species per survey, cumulative number of species) occurred in the fore
reef zone and outer reef flat zone. Fish biomass followed the same pattern of distribution, with
the greatest weight occurring in the outermost zones and least in the lagoon. Queen conch were
most frequently encountered in the softbottom lagoon zone and estimates of average conch
density were between 42 and 60 individuals per hectare. Abundance of spiny lobster was not
adequately surveyed by the methods employed in this study and recommendations are made for
improved field assessment of lobster stocks. Collectively, the results of this study indicate that
the benthic communities of Saba Bank follow predictable patterns of distribution, diversity, and
abundance across a gradient from shelf edge to lagoon. Recommendations for future research
are given.



Introduction

Saba Bank, Netherlands Antilles, is a large and completely submerged island located in the
northeastern Caribbean Sea. The Bank is an isolated, flat-topped carbonate platform whose
geological origin sparked some controversy among geologists (Vaughan, 1919, Davis, 1926).
Most recent authors consider Saba Bank to be a submerged coral reef atoll (Van der Land, 1977,
Meesters et al., 1996). Early studies of Saba Bank focused on geology, geomorphology,
bathymetry and some aspects of biological communities (Macintyre et al., 1975, Van der Land,
1977, Meesters et al., 1996). More recent investigations have placed greater emphasis on
investigation of the biological communities found on Saba Bank, including assessments of coral
reefs (Klomp and Kooistra, 2003), fisheries resources (Dilrosun, 2000), and inventories of
marine biological diversity (e.g. Conservation International, 2006). The present study builds
upon previous work by collecting quantitative information on habitat composition and
distribution, and associated fish assemblage structure.

The large size of Saba Bank (2,200 km? above the 200 meter isobath according to Meesters et al.,
1996, Figure 1) makes it impractical to assess with visual surveys anything more than a small
fraction of Saba Bank s total area. Discussions among scientists participating in The Saba Bank
Project led to the following consensus. Remote sensing data should be used to develop a
stratified sampling design to investigate relationships among reef zones, benthic habitats, and
fish assemblages. Survey sites should be selected at random. Assessments should emphasize
commercially important finfish and invertebrate stocks from Saba Bank. Where possible, the
sampling design should also allow collection of information useful for ground truthing the
development of Saba Bank benthic habitat maps in the future.

Benthic habitat maps for Saba Bank will likely employ a hierarchical, bottom-up approach. Such
hierarchies may be rooted on the geology of the seafloor (e.g. Greene et al., in press) or founded
on large-scale patterns reef zonation (e.g. Kendall et al., 2001). Because detailed geological
maps are not presently available for Saba Bank, the latter option was selected. Van der Land
(1977) provided the first description of Saba Bank reef zonation patterns (see below). His reef
zones were selected as the best working hypothesis of the primary determinant for habitat
structure and distribution. Reef zonation was first delineated on maps, and then further evaluated
using contemporary remote sensing datasets for bathymetry and ocean color.

Reef Zones and Sampling Strata

Van der Land (1977) considered Saba Bank to be a submerged coral reef atoll and he used coral
reef terminology to describe specific reef zones. In the present study, Van der Land s terms were
adopted as they apply to reef zones within the study area at Overall Bank. It is cautioned,
however, that these zones are based upon a submerged (i.e. former) coral reef atoll lying 20-40 m
below sea level. Physical and ecological processes of Saba Bank are still poorly known and may
be influenced by environmental conditions that do not typify modern (i.e. emergent) coral reef
atolls. To give an example, the Saba Bank lagoon lacks a barrier reef system altogether, which
leaves lagoon sites largely exposed to undiminished wave energy and oceanic currents. Thus,
the lagoonal assemblage of Saba Bank might not resemble those from typical protected lagoon
environment found elsewhere in the Caribbean.



Figure 1. Bathymetric map of Saba Bank.



