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Abstract 

Locally operating factors such as topography of the reef basement and exposure to waves and currents rather than 
regionally effective factors such as the post-glacial sea level rise in the western Atlantic explain the different Holocene 
developments of the three isolated carbonate platforms Glovers Reef, Lighthouse Reef, and Turneffe Islands offshore 
Belize. A series of NNE-striking tilted fault-blocks at the passive continental margin forms the deep basement of the 
Belize reefs. Glovers and Lighthouse Reefs are located on the same fault-block, while Tumeffe Islands is situated west 
of Lighthouse Reef on an adjacent fault-block. The three platforms are surrounded by deep water and have surface- 
breaking reef rims. Significant differences exist between platform interiors. Glovers Reef has only 0.2% of land and 
an 18 m deep, well-circulated lagoon with over 800 patch reefs. Lighthouse Reef has 3% of land and a well-circulated 
lagoon area. Patch reefs are aligned along a NNE-striking trend that separates a shallow western (3 m) and a deeper 
eastern (8 m) lagoon. Turneffe Islands has 22% of land that is mainly red mangrove. Interior lagoons are up to 8 m 
deep and most have restricted circulation and no patch reefs. Surface sediments are rich in organic matter. In contrast, 
the northernmost part of Turneffe Islands has no extensive mangrove development and the well-circulated lagoon 
area has abundant patch reefs. Holocene reef development was investigated by means of 9 rotary core holes that all 
reached Pleistocene reef limestones, and by radiometric dating of corals. Maximal Holocene reef thickness reaches 
11.7 m on Glovers Reef, 7.9 m on Lighthouse Reef, and 3.8 m on Turneffe Islands. Factors that controlled Holocene 
reef development include the following. (1) Holocene sea level. The margin of Glovers Reef was flooded by the rising 
Holocene sea ca. 7500 YBP, that of Lighthouse Reef ca. 6500 YBP, and that of Turneffe Islands between 5400 and 
4750 YBP. All investigated Holocene reefs belong to the keep-up type, even though the three platforms were flooded 
successively and, hence, the reefs had to keep pace with different rates of sea level rise. (2) Pre-Holocene topography. 
Pleistocene elevation and relief are different on the three platforms. This is the consequence of both tectonics and 
karst. Different elevations caused successive reef initiation and they also resulted in differences in lagoon depths. 
Variations in Pleistocene topography also explain the different facies distribution patterns on the windward platforms 
that are located on the same fault-block. On Lighthouse Reef tectonic structures are clearly visible such as the linear 
patch reef trend that is aligned along a Pleistocene fault. On Glovers Reef only short linear trends of patch reefs can 
be detected because the Pleistocene tectonic structures are presumably masked by the higher Holocene thickness. The 
lower Pleistocene elevation on Glovers Reef is probably a consequence of both a southward tectonic tilt, and stronger 
karstification towards the south related to higher rainfall. (3) Exposure to waves and currents. Glovers Reef, 
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