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ABSTRACT 
 
The geology and aggregate resources of Jamaica, St Lucia and Grenada are described. Jamaica is 
made up mainly of a sequence of inliers containing Cretaceous volcanics, volcaniclastics, and 
metamorphics, along with other sediments, surrounded by Palaeogene to Recent limestones. The 
limestone makes up about two thirds of the island. The river valleys contain large amounts of poorly 
sorted alluvium. The aggregate resources are sand and gravel from the alluvium, which is extracted 
mostly in the south and east of the island and limestone, which is quarried mainly in the north and 
west. The geology of St Lucia and Grenada is almost entirely volcanic. Basalt and andesite lavas are 
used as a source of crushed rock aggregates in both islands. Pumice from pyroclastic flow deposits 
are quarried in St Lucia for use in block manufacture. In Grenada scoria cones provide a source for 
aggregates of basalt/andesite composition that can be processed to give gravel and sand products 
with minimal amounts of crushing.  
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INTRODUCTION 
 
The Caribbean region is made up of the Greater Antilles (Cuba, Hispaniola, Jamaica and Puerto 
Rico), the Lesser Antilles, which form an arcuate chain from Anguilla in the north to Grenada in the 
south, plus many other smaller islands within the Caribbean Sea (e.g. Trinidad, Aruba) and adjacent 
Atlantic Ocean (e.g. the Bahamas) (Figure 1). The Greater Antilles mark the northern margin of the 
Caribbean plate as an east-west trending dissected and segmented ridge structure that separates the 
Caribbean basin to the south from the North American plate (Lewis and Draper, 1990). The Lesser 
Antilles form an island arc structure on the eastern margin of the Caribbean plate, which is underthrust 
by subducted Atlantic oceanic crust (Maury et al., 1990).   
 
Geologically, the Greater Antilles are complex. They contain Mesozoic, and possibly older, 
metamorphic complexes; Jurassic, Cretaceous, Palaeogene and Neogene volcanics and 
volcaniclastics of island arc affinity; granites and granodiorites; oceanic mantle and crustal rocks in the 
form of ophiolite complexes; extensive platform and deeper water limestones from Cretaceous to 
Recent; and, geosynclinal siliciclastic sediments of Mesozoic, Palaeogene and Neogene age (Lewis 
and Draper, 1990; Donovan and Jackson, 1994). Deep weathering arising from the sub-tropical 
climate and rapid erosion in the mountainous parts of the islands have resulted in debris flows, alluvial 
fans, and braided river, terrace and deltaic deposits. 



 
 

 
 
Figure 1. Location map of Jamaica, St Lucia and Grenada, and their plate tectonic setting, along with 
other places mentioned in the text. An: Anguilla; Ar: Aruba; Hi: Hispaniola; PR: Puerto Rico; T: 
Trinidad 
 
The Lesser Antilles form a volcanic island arc about 850km long (Maury et al., 1990; Wadge, 1994). 
The islands are made up of volcanic, volcaniclastic and sedimentary rocks that range in age from 
middle Eocene to Holocene (Maury et al., 1990). The arc splits in the north to form northwest and 
northeast chains, Limestone dominating over the volcanics in the latter. 
 
In this paper, the geology of the aggregate resources in Jamaica in the Greater Antilles and St Lucia 
and Grenada in the Lesser Antilles are described to illustrate the range of aggregate types available in 
the Caribbean region. Although indigenous sources of aggregates are used mostly, some Lesser 
Antilles islands have very limited availability of some sand products, which have to be imported. 
Unidentified resources or unavailable ones (e.g. beach sands) may be present. High specification 
aggregates for major projects, such as for the surface of an airport runway, have been imported from 
North America. There is some small scale, unpermitted, informal extraction of sand and gravel from 
alluvial deposits in the three countries. Only the geology of the main commercial extractive operations 
are considered here.   
 
Jamaica and many of the islands of the Lesser Antilles, including St Lucia and Grenada, are members 
of CARICOM, which is a grouping of most of the English-speaking Caribbean countries and a few 
adjacent ones. CARICOM promotes economic integration, foreign policy coordination, human and 
social development, and security. It operates a single market and economy (CSME) so that free 
movement of aggregates, and particularly cement, can take place between member states.  
 
JAMAICA 
 
Cretaceous volcanic and sedimentary rocks, with some minor possibly older schists and serpentinite, 
are the oldest strata in Jamaica. They form nine inliers, the largest being the easternmost one of the 



 
 

Blue Mountain range (Figure 2). The inliers also have one large and a few smaller intrusions of 
granodiorite. The inliers are mostly surrounded by carbonates (almost entirely limestones, 
occasionally dolomitised, with some marls and mudstones) of Eocene to Pleistocene age. The earlier 
Lower to Middle Eocene carbonates, known as the Yellow Limestone Group in early literature (see 
Robinson, 1994), are mostly impure limestones interbedded with mudstones. The younger (Middle 
Eocene to Late Miocene) White Limestone Supergroup carbonates are often high or very high purity 
limestones. A north-west to south-east trending fault bounded block, known as the Wagwater Belt, 
contains a thick sequence of lava and volcaniclastics with occurrences of gypsum, anhydrite and 
limestone. Pleistocene and Recent mass wastage material from landslides and coarse fluviatile 
sediments occupy the deep valleys to the north, south and east of the Blue Mountains. The short 
Yallahs River, exits into the sea as a delta. Erosion of the upland area of the Central Inlier, the 
adjacent inlier to the east which has granodiorite, and the surrounding limestones provides 
Pleistocene and Recent sediments that accumulate in braided and meandering rivers that drain 
southwards (e.g. the Rio Minho). Areas shown as alluvium further west have mostly fine grained 
sediments along with some peat.  
 
The aggregates resources of Jamaica are sand and gravel, made from the alluvial material in the 
active stream channels of rivers and adjacent terraces, and limestone. Deep weathering of the 
volcanic, volcaniclastic and plutonic rocks makes them largely unavailable as sources of crushed rock 
aggregates, although some skid resistant aggregates have been identified in some volcanic rocks 
(dacite, rhyolite, andesite and pyroclastics) in the inliers (Government of Jamaica, 2008). 
Unweathered rock suitable as a source for crushed rock aggregate generally is found only in the river 
beds in deep valleys. The required stripping ratio would make extraction of these unviable and the 
inliers containing these rocks are mainly in remote areas with poor transport routes.  A detailed 
account of the aggregate resources in Jamaica is given in Scott et al. (2003) and Scott and Harrison 
(2008). Production of sand and gravel and limestone (excluding that used for cement production) are 
in approximate equal amounts of around 1.9 million tonnes (USGS, 2015) 
 
Alluvial material is extracted as active stream channel deposits in the rivers that drain to the south 
coast in the centre and east of Jamaica. The major sources are the Morant River, the Yallahs Delta 
and the Rio Minho (Figures 3, 4 and 5). Older terrace deposits next to the Rio Minho are also 
exploited. The material is mostly very poorly sorted, containing boulders and cobbles as well as gravel 
and sand. It is processed by screening, sometimes to remove only the coarsest material with an A-
frame screen, and sold without washing. In the larger operations, it is washed and screened in a 
mobile or fixed plant, the boulders and cobbles being crushed to create more of the required single 
sized products and to make additional sand.  There is usually a dominance of larger sized material in 
the stream channel deposits, so that much of the sand has to be manufactured by crushing. 
 
Jamaica is in a region that suffers from torrential rain from tropical storms and occasional hurricanes. 
This results in the frequent re-mobilisation of alluvial material upstream and replenishment of the 
resource at the site of extraction. Thus, the sand and gravel is a renewable resource!  
 
The aggregate products are very heterogeneous. Those from the Yallahs Delta and Morant River are 
made up of andesites and basalts, often with a secondary mineralogy, indurated volcaniclastics (tuffs, 
ignimbrites), low grade metamorphics (greenschists), sandstones, greywackes, limestone and rare 
serpentinite. The Rio Minho products contain dominantly lavas, sandstones, greywackes, 
volcaniclastics and limestone. Sand and gravel is the dominant aggregate supplied to the capital, 
Kingston, and the other urban areas in the south of Jamaica. 
 



 
 

 
Figure 2. Simplified geological map of Jamaica (after Scott and Jackson, 1994) and locations of sand 
and gravel (o) and limestone (L) quarries, taken from Scott and Harrison, (2008). 
 

 
Figure 3. Extraction of sand and gravel from the active stream channel of the Yallahs Delta, Jamaica. 
The source is in the Blue Mountains seen in the background.  
 



 
 

 
Figure 4. Area of extraction of sand and gravel from the active stream channel of the Morant River, 
eastern Jamaica. 
 

 
Figure 5. Poorly sorted alluvium in the active stream channel of the Yallahs Delta. Red penknife for 
scale is 75mm long. The boulders are made of schists, conglomerates, indurated volcaniclastic 
sandstones, andesites, dacites and limestone. 



 
 

Limestone provides the major resource of aggregates to Montego Bay, the western part of the island 
and along the north coast, where the major tourist industry is located (Figure 2). It is also quarried to 
the east of Kingston for cement production and aggregate uses. The limestone extracted is almost 
entirely from the White Limestone Supergroup, which varies considerably in its lithology.  Packstones, 
wackestones, carbonate mudstones and grainstones are all represented. Soft chalky rock, known 
locally as ‘marl’ makes up some formations while others comprise limestone interbedded with clay 
horizons and chert beds. There are variable amounts of dolomitisation in some formations. Two 
depositional environments are recognised for the White Limestone Supergroup, a carbonate platform 
and a deep water trough. The best source of strong and high purity limestone appears to be that 
deposited in a carbonate platform environment.  
 
Extraction of limestone is mostly, if not entirely, by ripping rather than drilling and blasting (Figure 6). It 
is the major aggregate used for the manufacture of concrete blocks. ‘Marl’ is used solely for low grade 
applications, such as fill. There is some lime manufacture from high purity stone, the lime being 
consumed locally in the Bayer process for purification of Jamaica’s indigenous bauxite, or in sugar 
manufacture from cane. Some high purity, white limestone is used for other industrial applications, 
including animal feed and filler. Some is exported to North America for fine grinding to make high 
quality white limestone pigments.  
 

 
Figure 6. Ripping and loading limestone at Trelawny Aggregates Quarry, Rio Bueno, north coast of 
Jamaica. 
 
ST LUCIA 
 
The small island is ovoid shaped with a land area of approximately 617km2 (Figure 1). The population 
is concentrated largely around the coastal areas. The interior is mostly forested and mountainous. The 
island is made up almost entirely of volcanic and volcaniclastic rocks ranging from Miocene to 
Holocene in age (Maury et al., 1990; Wadge, 1994). Basalt and andesite lavas and associated 
volcaniclastic deposits occupy more than two-thirds of the island, the remaining being pumice 



 
 

(pyroclastic) flow deposits and lava domes, mainly of dacite. All formations have been deeply 
dissected by erosion or caldera collapse. Alluvium is present in the short rivers where the valleys 
widen near the coast.  
 
With a population of only 185,000, the demand for aggregates is not high, although tourism 
developments, many of which are of high quality, enhance the need above that which might be 
expected from the permanent residents. The amount of production is unknown. There are two main 
types of aggregate raw materials: basalt/andesite lava and pumice. Sand and gravel extraction from 
alluvium is of minor importance. There are at least two active quarries producing aggregates from 
basalt/andesite, one near the capital, Castries, in the north-east of the island, the other near Vieux 
Fort in the south, close to the main airport. The rock is drilled and blasted. Crushed rock aggregates 
have largely replaced sand and gravel from alluvium in recent years. The quarry at Vieux Fort appears 
to have been developed as a consequence initially of the need for aggregates for building the airport. 
Pumice aggregate products are extracted from pyroclastic flow deposits (Figure 7). They are used for 
the production of lightweight and low density concrete blocks and also as a source of building sand.  
 

 
Figure 7. Pyroclastic flow deposit of pumice in a small quarry, St Lucia. The rock is processed on an 
A-frame screen to remove oversized material and used for low density block manufacture.  
 
GRENADA 
 
Grenada is a small island of 348km2 (Figure 1), with a population of only 106,000, located principally 
around the coastal areas. The interior is mountainous and forested. It has a smaller tourist industry 
than St Lucia and thus, the demand for aggregates is not very great. Production is likely to be of the 
order of 200,000 tonnes per annum. The quarrying of aggregates is by a statutory mining organisation 
(Gravel, Concrete & Emulsion Production Corporation) established by an Act of Parliament of the 
Government of Grenada in 1986 to manage the exploitation of naturally occurring aggregate materials 
on the island. 
 



 
 

The geology of Grenada is similar to St Lucia, except that there is a small area of a late Eocene to 
possibly early Oligocene volcanic-sedimentary unit and some reef limestone patches within the 
volcanics (Maury et al., 1990; Wadge, 1994; Rajpaulsingh and Scott, 1997). There are several 
volcanic centres with basalt to andesite and dacite lava and andesite domes of Miocene to Holocene 
age. The most recent volcanic activity is a series of maars, tuff rings and scoria cones of basalt to 
andesite in composition. Much of the volcanic material has been extensively reworked into thick 
fragmental deposits, so that in the valleys and low lying areas the reworked volcanics make up the 
bulk of the material immediately below the surface.  
 
There are three quarries, two in basalt and the third in scoria. The basalt quarries are coastal. One is 
near to the original airport, for which it was developed (see Gravel, Concrete & Emulsion Production 
Corporation).  The basalt is fine grained with a high specific gravity (2.85) and is extracted by blasting, 
followed by crushing and screening in a mobile plant. The second basalt quarry is near to the current 
airport and was presumably developed initially also to enable the building of the airport infrastructure. 
Andesitic scoria is extracted from cones at an inland quarry near to the capital, St Georges 
(Rajpaulsingh and Scott, 1997). The material is reddish brown or black and sufficiently loose to be 
ripped and dug (Figure 8). The scoria is a very hard and porous material and is claimed to make a 
good base for buildings and roads. Minimal crushing is needed before screening to give single-sized 
‘gravel’, graded products and sand. It is used in the manufacture of blocks and other concrete 
products. Sand and gravel in rivers does not appear to be exploited at present.  
 
Prior to 2009 extraction of sand from beaches was permitted. Due to rapid beach erosion and related 
environmental damage, the Government legislated to discontinue this activity. There is now an 
absence of local sand suitable for plastering and mortar. This is mitigated by importation of silica sand 
from Guyana (a fellow CARICOM member).   
 

 
Figure 8. Scoria quarried in Grenada. (a) Fresh black and weathered reddish brown scoria in quarry 
face. (b) Detail of reddish brown scoria in quarry face that can be screened for gravel products and 
crushed and screened to produce sand.  
 
CONCLUSIONS 
 
The different materials that are extracted as aggregates in Jamaica, St Lucia and Grenada reflect the 
differences in the geology of these islands. Jamaica, as a large island with abundant alluvium in its 
river systems, has extensive resources of sand and gravel available in active stream channels and 
unlimited resources of limestone, much of which is of high purity. Deep weathering of its igneous rocks 
almost completely excludes them as a source of aggregates. St Lucia and Grenada make use of their 
unweathered basaltic and andesitic lavas for crushed rock products. Resources are effectively 
unlimited. Pyroclastic pumice deposits in St Lucia and scoria in Grenada provide material that requires 
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only minor crushing and simple screening, if any, before use. In these two small islands, airport 
development appears to have been the principal factor for the choice of location for some quarries. 
These quarries have remained active after completion of the airports, and now provide sources of 
aggregates for further infrastructure and general construction uses.  
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