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ABSTRACT 
 

The interaction between the Caribbean and South American plates produced irreg-
ular sea-floor topography on Bonaire (part of the Leeward Antilles Islands), which ena-
bles the deposition of calcium carbonate sediments.  To better understand the nature 
and post-depositional history of these deposits, the distribution of carbonate facies 
across Bonaire was investigated.  Direct observations (visual and photographic) of ex-
posed Pleistocene carbonate rocks were made, then hand and core samples were collect-
ed.  The samples were analyzed using thin-section petrography, x-ray diffraction, elec-
tron microprobe, and stable-isotope methods.  Four terraces occur on Bonaire, and are 
associated with tectonic uplift and glacio-eustatic sea-level changes (the oldest, highest 
terrace located at the island center; the lowest, youngest terrace located along the island 
edge).  Correlation to the dated terrace on adjacent islands indicates the youngest ter-
race is ~125 ky old (last interglacial highstand of sea level).  Results from the visual ob-
servations and petrographic analysis (e.g., rock constituents, cement habit, mineralogy, 
and porosity) were used to delineate seven facies:  Acropora palmata rudstone, Mon-
tastrea annularis framestone, coralgal grainstone/packstone, mixed coral framestone, 
Acropora cervicornis floatstone, Amphistegina sp. grainstone, and dolomite.  Facies dis-
tribution is related to wave energy and water depth.  Acropora palmata rudstone and 
Montastrea annularis framestone facies are located on the windward side of the island 
(deposited in a high wave-energy, barrier reef environment).  Mixed coral framestone 
and Acropora cervicornis floatstone facies are located on the leeward side of the island 
(deposited in a low to medium-wave energy, fringing reef environment).  Coralgal grain-
stone/packstone facies are located on the platform interior (deposited in a low wave-
energy, lagoonal environment).  Amphistegina sp. grainstone facies is located on the plat-
form interior (deposited by eolian processes), and dolomite facies is located at points 
across the island (formed by diagenesis of other facies).  The dolomite displayed micro-
crystalline and sucrosic textures, and its δ18O VPDB (Vienna Pee Dee Belemnite) values 
ranged from -0.7‰ to 2.7‰ and their mean value was 0.7‰.  The proposed model of 
dolomitization is seepage reflux, during which dolomite forms as heavy brine solutions 
with heavy 18O made by evaporative processes seep into underlying carbonate rocks. 
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