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Abstract 
A re-evaluation of the sediment distribution patterns on western Great Bahama Bank 

shows a facies distribution with two end-members. Coarse-grained sediments in the 

north, west, and south of the bank surround a mud-dominated realm located on the 

western leeward side of Andros Island. This facies distribution is comparable to 

earlier maps, but shows considerably more details and a complex distribution from 

grainstones to mud-rich wackestones. As in other carbonate platforms, sediment 

distribution appears to be influenced by (1) tidal currents, (2) prevailing wind 

direction, and (3) the interaction of the rate of Holocene sea-level rise with the pre-

existing Pleistocene topography. The grain-size distribution very precisely reflects 

current–influenced and protected areas on the platform. The correlation between the 

distribution of pellets and the 63-125µm grain-size fraction most likely reflects the 

predominantly biological origin of this grain size. Aragonite dominates the mineralogy 

on the platform, low-magnesium calcite and high-magnesium calcite occurs in higher 

quantities only in a few environments on the platform. 

 

Keywords: Facies distribution, Grain-size, Mineralogy, Great Bahama Bank, 

Holocene 

 

 

 



 3

INTRODUCTION 
The Great Bahama Bank (Fig. 1A) has served as an inspiration for geologists 

in understanding modern processes of carbonate sedimentation since the pioneering 

work of Field (1931) and Illing (1954). Most of our knowledge of the spatial 

distribution of sediments on Great Bahama Bank (GBB) is based on the work of Illing 

(1954), Ginsburg et al. (1958), Newell et al. (1959), and Purdy (1963a,b). Valuable as 

these early descriptions are, it is the aim of this study to re-evaluate the distribution of 

the surface sediments on GBB using samples collected from precisely located points 

(Fig. 1B; established using GPS) and to quantify not only the types of sediments 

present, but also the mineralogy, grain-size distribution and skeletal and non-skeletal 

content.  This paper together with a companion paper (Swart et al., this volume) 

takes a new look at the surface facies and geochemistry of sediments from Great 

Bahama Bank.  

Various maps show sedimentary facies on GBB or in the Bahamas in general 

(Ginsburg et al., 1958; Newell et al., 1959; Purdy, 1963a,b; Ball, 1967; Enos, 1974). 

In all these studies sediments were classified using distinct facies types with 

comparable subdivisions. All maps show that skeletal sediments occur mainly on the 

margin of the bank whereas non-skeletal grains (mainly fecal pellets) dominate the 

interior of the platform. Very fine-grained sediments predominate in platform interior 

zones that are protected by topographic barriers such as marginal islands and 

submarine topography ("pelletoidal sands with lime mud matrix and lime muds", 

Ginsburg et al., 1958; "muddy sand and mud", Newell et al., 1959; "pellet-mud facies" 

and "mud facies", Purdy, 1963a; "pelletoidal packstones" and "pelletoidal 

wackestones", Enos, 1974). Some differences, however, exist in the interpretation 

and, as seen on the maps, in the distribution of the facies types. For example, 

Ginsburg et al. (1958) and Enos (1974) show that the sediments in the platform 

interior mainly contain pellets, peloids or pelletoids. Newell et al. (1959) and Purdy 

(1963a,b), however, described sediments containing a larger percentage of 

grapestones. Enos (1974) also described the occurrence of grapestones without 

showing them on the map as a particular facies type. Enos (1974) was the only study 

in which the Dunham classification (1962) was used and thus showed the 

components to matrix ratio along the platform. All maps known from the literature 

were based on sampling along a series of profiles crossing the bank and additional 
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datasets. All samples were taken without modern precision positioning systems and 

thus might contain significant uncertainties in the exact location of facies types. 

The major question, however, concerns the processes that control the present 

facies distribution on western GBB, the Andros lobe. In this paper we try to determine 

the links between the sediment distribution and environmental parameters like 

currents, tides, topography, evaporation (salinity), precipitation, water exchange with 

the surrounding ocean water masses and sediment export. 

 

Currents and circulation 
 Most of the surface water masses of the Caribbean Sea, which eventually 

form the Florida Current and the Gulf Stream, enter in the Lesser Antilles through 

various passages (Wajsowicz, 2002). A smaller portion (approximately 20%) enters 

the Caribbean Sea through the Windward Passage between Cuba and Hispaniola 

(Schmitz & Richardson, 1991). The Florida Current is fed as well by water masses 

through the Old Bahama Channel and Santaren Channel and through the Northwest 

Providence Channel (Fig. 1a; Leaman et al., 1995). Atkinson et al. (1995) and 

Leaman et al. (1995) showed that the average water transport through the Santaren 

Channel amounts to 1.9Sv or 1.8Sv, respectively. The transport through the 

Northwest Providence Channel reaches 1.2Sv (Leaman et al., 1995). On the 

western, leeward sides the current system on GBB is connected with the currents 

forming the sources of the Gulf Stream. On the windward sides a link exists with the 

North Atlantic Subtropical Gyre situated eastward in the Sargasso Sea. GBB has a 

great lateral extent and shows a well-defined marginal escarpment with islands. 

Shallow waters cover most of GBB and consequently, the interaction with water 

masses from the open ocean is limited (Smith, 1940). Islands like Andros Island 

deflect westward–moving currents generated by the trade winds to the north and 

south (Bathurst, 1975). As a result protected areas with limited water exchange are 

present on the western side of these islands (Bathurst, 1975). Water movement on 

GBB is mostly influenced by the wind and tides, but also by waves and storms 

(Smith, 1940; Cloud, 1962; Purdy, 1963a; Traverse & Ginsburg, 1966; Winland & 

Matthews, 1974; Gonzalez & Eberli, 1997). 

Long-term net flow measurements over GBB showed a very slow current 

velocity of 2 cm/s toward the North (002 N; Smith,1995). This is thought to be the 

outcome of two almost opposing forces, a tide-induced flow toward the east-
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southeast and a wind- and density-driven northward flow (Smith, 1995). Tidal 

currents vary from near 0 to 4 km/hr in the tidal channels (Newell & Rigby, 1957; 

Bathurst, 1975) and influence the entire platform to some degree. 

 

Water temperature, wind and precipitation 
The surface seawater temperature (SST) on GBB ranges from 18.5oC during 

winter to 28.5oC in summer (Cloud, 1962; Bathurst, 1975). During the summer higher 

SSTs are reached locally. Mixing of bank and ocean waters is very low (Purdy, 

1963a). Smith (1940) noted that the difference in SST between bank and surface 

ocean waters may be as large as 3.6°C. The lateral variation in the SST on the bank 

itself is very low, but on bank margins the slow mixing with ocean water is 

demonstrated by changes in SST´s (Purdy, 1963a).  

The Bahama Platform is influenced by the trade winds blowing from east or 

southeast in the summer (March to August). In the winter months, the winds have a 

north–easterly direction. Storms and hurricanes frequently visit the area, with winter 

storms generally coming from the northwest whereas the hurricane directions are 

highly variable. Only major storms affect sedimentation on the platform because of its 

great lateral extent and its protection by marginal shoals (rocky and sand shoals, and 

reefs) and islands (Tucker & Wright, 1990).  

The annual precipitation over the Bahama Platform amounts to 1355 mm (Carew and 

Mylroie, 1997). The main part precipitates between May and November, with a 

maximum in September and October (Gebelein, 1974). The winter months 

(December-April) are relatively dry. The average monthly rainfall varies between 100 

and 250mm (Miller et al., 1983).  

Seasonal atmospheric circulation patterns strongly influence temperatures and 

precipitations of GBB. Circulation responds to changes in the position and strength of 

high and low pressure systems, the Intertropical Convergence Zone (ITCZ), the 

Subtropical Divergence Zone (STDZ), respectively, and the associated trade–wind 

belt. During May to November, the atmospheric highs and lows are less pronounced 

over the North Atlantic Ocean and the ITCZ and the STDZ move northward. The 

trade winds weaken and high precipitation prevails over the northern Bahamas. The 

atmospheric regime migrates southward during the boreal winter (December-April) 

and the ITCZ shifts toward the equator or slightly south of it (0–5°S). During this 

period the atmospheric high– and low–pressure systems strengthen and the easterly 
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trade winds are enhanced. The result is a stronger influence of colder and dryer air 

masses. During this winter period, the evaporation minus precipitation (E-P) 

averages around 225–250 cm/year while it only reaches about 50 cm/year in the 

summer (Smith, 1995).  

 

Salinity 
 In summer, salinity varies from 36‰ near the edge of the platform to 46‰ in 

the platform interior, protected environment west of Andros Island (Smith, 1940; 

Ginsburg et al., 1958; Gebelein, 1974). Maximum winter salinity reaches 38‰ 

(Gebelein, 1974). Reasons for the persistence of increased salinity in the bank 

interior are the great lateral extension of the platform and the existence of marginal 

shoals and islands reducing the exchange of platform and open ocean waters 

(Tucker & Wright, 1990), Also during tides the exchange with oceanic water remains 

very small (Bathurst, 1975).  

 

Carbonate mineralogy and grain size 
Carbonate mineralogy at GBB is well documented and shows a dominance of 

aragonite on the platform top with minor high-magnesium calcite (HMC) and low-

magnesium calcite (LMC) (Purdy, 1963a; Husseini & Matthews, 1972; Milliman, 

1974; Mullins, 1986; Milliman et al., 1993).  

Ginsburg (1956) noted, “Variations in the physical environment of carbonate 

depositional environments (bathymetry, areal geography, and hydrography) are 

reflected in the grain size and constituent particle composition of the sediments”. On 

the platform top grain size has been used as a relative indicator of current intensity 

(Purdy, 1963a). The in situ production of coarse-grained skeletal material and 

changes in the original particle size on the platform, e.g. grapestone formation and 

particle brackage, interfere with this assumption (Purdy, 1963a).  

 

 

METHODS 
 

Grab samples 
Approximately 300 samples were obtained using a Shipek sampler during four 

cruises aboard the RV Bellows between 2001 and 2004 (Fig. 1B). The design of this 
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sampler prevents muds from escaping from the sample while being retrieved from 

the sea bottom It thus differs from the Van-Veen sampler used during earlier studies 

(Purdy, 1963a,b) in that it better retains the mud fraction. 

 

Facies classification 
Immediately after collection, samples were assigned to a modified Dunham 

scheme (Dunham, 1962). In order to complement the classification we added 

divisions between wackestone and mudstone (mud-rich wackestone; facies-no. 1.5), 

between a packstone and wackestone (mud-rich packstone, facies–no. 2.5), and 

finally between packstone and grainstone (mud-lean packstone or poorly-washed 

grainstone; facies-no. 3.5) (Fig. 2A). Samples from all cruises were preserved in cold 

storage and after the 2004 cruise all samples were re-examined to ensure 

consistency between cruises. 

 
Grain-size variations 

The samples were placed in 100ml containers and oven dried at 40°C before 

sieve analysis. A small split of the dried samples was analysed by X-ray diffraction. 

The dried samples were wet sieved to separate the coarse (>63µm) from the fine 

fraction (<63µm). The fine fraction was left in the 5 litre bottles to settle; water was 

then siphoned off; and the fine sediment was oven dried at 40ºC. The coarse fraction 

was dried, weighed and split into five sub–fractions (very coarse sand to gravel 

>1000µm; coarse sand, 500 – 1000µm; medium sand, 250 – 500µm; fine sand, 125 

– 250µm; very fine sand, 63 – 125µm; after Wentworth, 1922) using a hand-held 

stainless–steel sieve set. Each sub-fraction was placed in a pre-weighed glass vial, 

which was weighed again, to determine the sub–fraction weight. 

 

Mineralogy 
 

Whole rock samples were oven dried at 40ºC and hand ground in a mortar to 

homogenize the sediment (Milliman, 1974). Additional samples representative of 

coarse and fine size fractions were similarly individually homogenized by grinding by 

hand in a mortar.  The areas of the principal peaks of aragonite, HMC and LMC were 

measured with Scintag and Panalytical X-ray instruments using Cu-Kα radiation at 

RSMAS/University of Miami. The samples were scanned between 20º and 40º 2θ 

with a speed of 0.01º per second. The proportions of aragonite, HMC and LMC were 



 8

quantified using a method outlined by Swart et al. (2002) assuming that the sample is 

composed entirely of aragonite, HMC, and LMC, which is generally the case for GBB 

samples. The reproducibility of the method was determined through the replicate 

analysis of samples and is approximately +/- 2%. 

 

Sediment composition 
In order to identify individual facies groups, the coarse fraction (63 to 

>1000µm) of each sample was analyzed for its variation in skeletal (coral fragments, 

calcareous green algae, benthic foraminifera, gastropods, echinoderm spines and 

fragments, serpulids, ostracods, bryozoans, sponge spines and others) and non-

skeletal components (peloids, ooids, grapestones, clasts) using a stereo binocular 

(sieve samples) as well as a polarizing microscope (thin-sections). Only the 

distribution of pellets and ooids is shown in this manuscript. 

For the identification of the skeletal and non-skeletal components, the 

following literature was used: Bolli et al. (1994), Haq & Boersma (1978), Illing (1954), 

Flügel (2004), Loeblich & Tappan (1978), and Scholle & Ulmer-Scholle (2003). 

 

RESULTS 
 
Facies 

The facies distribution (Fig. 2) shows a dominance of mud-free to mud-lean 

sediments in the north, west and south of the northern part of GBB. A gradual 

transition exists between these sediments and mud-rich wackestones present near 

the west side of Andros Island. The facies pattern is more complex compared to that 

presented in earlier studies (Ginsburg et al., 1958; Newell et al., 1959; Purdy, 1963b; 

Ball, 1967; Enos, 1974). A somewhat concentric distribution of various facies types is 

striking. The muddier sediment types (mud-rich wackestone (facies-no. 1.5) to 

packstone (facies-no. 3)) clearly dominate the platform interior. These sediments 

form a lobe adjacent to Andros Island, but also form an elongate zone close to the 

western edge of the platform. The cleaner sediments (packstones to grainstones) 

form a concentric belt on the western edge of the platform extending to the northern 

and southern regions. Remarkable features are the grainier tongues (facies-no. 3 

and 3.5) projecting from NW-Andros Island in a WSW and WNW direction. 
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Grain-size 
The grain-size distribution on GBB shows a distinct trend from coarse 

sediments on the western edge of the platform towards finer and muddier sediments 

in the vicinity of Andros Island (Fig. 3A-D). The tidal flats with scrub mangroves on 

the western side of Andros Island further confirm the muddy character of the 

sediments in this inner platform environment. The coarsest mean grain-sizes are on 

the northern, western, and southern margins of the bank. The mean grain-size map 

(Fig. 3A) precisely displays open and protected environments on the platform. Note 

especially the zones with relatively coarse-grained sediments associated with the 

ooid belts at the eastern edge of the platform, N and SSE of Andros Island, near the 

Tongue of the Ocean.  

 

Mineralogy 
Aragonite is by far the dominant mineral across the platform and varies 

between 77.7 and 100%, with a mean of 93.3% (Fig. 4A; Table 1). High- and low-

magnesium calcite (HMC and LMC) content varies between 0 and 22.3%, and 0 and 

3.9%, respectively, with a mean of 6.5% for HMC and 0.2% for LMC (Fig. 4B, 4C; 

Table 1). The analysis of the fine-fraction (<63 µm) of the 2004 dataset showed an 

appreciable increase in the mean values of HMC and LMC, with values ranging from 

4.8% (bulk samples) to 10.6 % (fine fraction) for HMC and from 0.5 % (bulk) to 6.7 % 

(fine fraction) for LMC (Table 1). 

 

Facies variations 
The distribution of pellets largely coincides with the mud-rich facies 

distribution; they are more abundant in restricted areas of the platform (Fig. 5A). As 

might be expected, ooids preferentially occur on the edge of the platform and in the 

more open areas on the platform (south and north of Andros Island; Fig. 5B) and thus 

show a large overlap with the more grainy facies types on the platform. The largest 

quantities of Halimeda sp. were present in deeper waters, on the northern edge of 

the platform. On the platform itself Halimeda sp. only occurs in minor quantities. 

Grapestones were found on the more open northern part of the platform and along 

the southern side of the investigated area (not shown). Part of the grapestones from 

the northern sector of the platform consist of non-indurated grains bound by soft algal 
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mucus that thus differ from the indurated ones found in the southern part of the 

platform.  

 

DISCUSSION 
Two major questions should be answered when discussing the sediment 

distribution along GBB: (i) what physical and biological processes control the 

present-day sediment distribution? (ii) How does this distribution compare with facies 

distribution patterns observed on other carbonate platforms? We will discuss possible 

links between sediment distribution and physical processes like currents, tides, 

platform topography, evaporation (salinity), water exchange with the surrounding 

ocean water masses, and sediment export. 

 

Facies patterns 
Purdy (1963b) hypothesized that the facies on GBB theoretically would be 

distributed in a series of bilaterally symmetrical bands parallel to the margin of the 

bank. However, the depositional topography of the Pleistocene substrate created 

local current conditions that have resulted in the somewhat patchy facies distribution 

pattern observed (Purdy, 1963a,b). The early maps of Newell & Rigby (1957) and 

Newell et al. (1959), however, showed some concentric facies belts in the lee of 

Andros Island.  

All samples taken during these early studies were taken by hand or using a Van 

Veen grab-sampler. The Van-Veen sampler has the disadvantage that it looses a 

proportion of the very fine fraction (<63µm) during the retrieval process. This 

probably is the reason that differences in the mud content exist between the early 

facies maps and our data. The distribution pattern observed in our study of GBB, 

however, shows a roughly concentric series of facies belts with an outer edge 

dominated by coarse-grained, mud-free to poorly washed grainstones, and an inner 

platform area with mud-rich wackestones forming an U-shaped band, situated close 

to Andros Island (Fig. 2).  

 Rankey & Morgan (2002) and Rankey (2002) suggested that the tidal flats 

west of Andros Island do not respond solely to the rate of sea-level rise, but also to 

the variation in circulation or storm intensity and direction. The tongue of less 

muddier sediment that extends from northwest Andros Island supports this scenario 

because it is clearly positioned at a location where the influx of waters from the east 
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was observed on this side of the platform (Newell & Rigby, 1957; Harris, 1979, 1983). 

Another factor that seems to influence the distribution of mud-rich sediments is water 

depth and the related parameter, water energy. Mud-rich aragonitic sediments 

characterize the deeper areas while the shallower areas comprise coarser-grained 

sediments. As shown on the facies map (Fig. 2), Andros Island plays also an 

important role in the present-day sediment distribution as it protects the inner–

platform environments from the currents induced by the easterly trade winds and by 

tides. The facies change to predominantly grainstones (Facies-no. 3.5 to 4) observed 

north and south of Andros Island precisely registers the influence of currents on the 

overall sediment distribution. The ooid-dominated tidal bars south of Tongue of the 

Ocean (Ginsburg, 2005) and north of Andros Island, on Joulters Cay (Newell & 

Rigby, 1957; Ball, 1967; Harris, 1979, 1983), also support the presence of strong 

currents that enter the shallow-water environments. The mud-free facies is positioned 

close to these facies belts, and thus confirms the influence of currents on the grain-

size distribution in these parts of the platform. The grainstone belt (Facies no. 4) 

crossing the platform south of Andros Island suggests that this zone acts as a 

conduit for currents of Tongue of the Ocean water. Another interesting feature is the 

agreement between the pellet distribution and the abundance of the 63-125µm grain-

size fraction showing the biological control on grain-size distribution (Compare Fig. 

3C and 5A). 

Another process that influences the facies distribution are the tidal currents 

that freely enter the shallow-water platform. This is shown by the trend towards mud-

free sediments in the southern part of the platform where no major barriers exist that 

would prevent the removal of the fine-grained material (Fig. 2, 3A, 3B, 3D). The 

observed export of shallow-water muds by physical processes occurring during 

passage of winter cold fronts confirms this inference (Wilson & Roberts, 1992, 1995). 

The precise correlation of variations in sediment accumulation on the western slope 

of GBB with the scaling of atmospheric and oceanographic processes underlines the 

subtle character of the processes influencing sediment export from the inner platform 

areas (Roth & Reijmer, 2004, 2005). 

 

Topography and sediment distribution 
Another important question is whether the platform topography inherited from 

the last glacial cycle influenced the facies distribution pattern found today. The 
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present-day distribution shows a link between water depth on the platform and the 

type of sediment present. Mud-rich facies (facies-no. 1.5) shows a clear relation to 

deeper areas (Fig 2). Coarse-grained, mud-free facies occur either close to the edge 

of the platform, or on elevated areas within the interior of the platform (e.g. southeast 

of Bimini; Fig. 1, 3A-D), or within the more open parts of the platform, in the southern 

part of the study area. Newell et al. (1959) described two broad shoals running 

across the Andros lobe, (i) the Bimini axis, which extends from Bimini in the west to 

the northern tip of Andros Island, and (ii) the Billy Island axis running westward from 

the middle promontory of Andros Island. The map of mean grain-size reflects these 

topographic features (Fig. 3A). The more open character of the southern part of the 

platform is also clearly shown by coarser, cleaner sediments on these maps (Fig. 3A-

D). Tidal currents entering the platform in combination with wave action most likely 

caused this distribution. 

 

Comparisons with other platform lagoons 
Other carbonate platform lagoons like those from Mayotte in the Indian Ocean 

(Zinke et al. 2001, 2003a), show a facies distribution pattern that is clearly influenced 

by the interplay of the antecedent topography and the rate of the Holocene sea-level 

rise (Zinke et al., 2003b, 2005). The rate with which the former topography was 

flooded determined the development of a current pattern within the lagoon and thus 

steered facies distribution. This current pattern also depended on the continuity of the 

barrier surrounding the lagoon before the platform interior was reflooded after the last 

glacial. Other present-day facies variations were related to either the vicinity of the 

barrier reef or the reefs surrounding the inner lagoon of the island or the input of 

terrigenous material. The link between facies variations and the distance to the edge 

of the platform also can be observed on the Bahamian platform. The same holds for 

the influence of the antecedent topography (see discussion below). 

In a discussion of the sediment distribution of three isolated carbonate 

platforms seaward of the Belize barrier reef system (Glovers Reef, Lighthouse Reef 

and Turneffe Islands) Gischler (1994) and Gischler & Lomando (1999) suggested 

that variations in antecedent topography and exposure to waves and currents were 

the dominant factors influencing the sediment distribution of these three relatively 

small-scale carbonate platforms. In analogy with the scenario developed for the 

facies distribution of the inner lagoon of Mayotte (Zinke et al., 2001, 2003a), Gischler 
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(2003) showed that the timing of reflooding of the Pleistocene bedrock in combination 

with the rate of sea-level rise determined the sedimentation patterns in the lagoons of 

the Belize atolls. The early flooded atolls (Glovers Reef and Lighthouse Reef) 

developed an open-circulation pattern, while the Turneffe Islands, flooded in a 

relatively late stage, at present has restricted circulation. The latter might also be 

related to its present rather low-energy position in the lee of the other platforms. 

Purdy & Gischler (2003) also noted that the distribution and overall character of the 

Holocene facies in the lagoons of Belize is strongly influenced by processes like 

siliciclastic input related to the uplift of the hinterland, and by antecedent topography 

of structural origin influenced by karst processes during glacial lowstands (Purdy, 

1974; Purdy et al., 2003). 

The data available on the antecedent pre-Holocene topography of GBB (Boss 

& Rasmussen, 1985; Boss, 1996), also suggest that the observed facies patterns to 

some extent link to the antecedent topography. The correlation between the timing of 

the last sea-level rise flooding the shallow-water areas of the platform and the onset 

of sediment production, without any significant lag time, suggests that the antecedent 

pre-Holocene topography acted as sediment production and export site immediately 

after reflooding (Roth & Reijmer, 2004). 

 The facies distribution shows the interaction of the prevailing winds and 

currents with the pre-existing topography. At present considerable accommodation 

space is unfilled, which probably results from a combination of a pre-existing 

topography, flat-topped platform with no distinct barrier, and a rate of sea-level rise 

that resulted in the establishment of a current system removing sediment, soon after 

the platform was flooded. This early export of platform sediments towards the 

surrounding slopes and basins started at 7.2ka BP, shortly after reflooding of the 

shallow-water areas, as discussed by Wilber et al. (1990), McNeill et al. (1998), and 

Roth & Reijmer (2004, 2005). 

 

Mineralogy  
Appreciable differences exist between the carbonate mineralogy of the bulk 

sediments (Fig. 4) and the <63µm grain-size fraction (not shown). The percentage of 

HMC and LMC increases in the <63µm fraction when compared with the bulk 

sediments (Table 1). These differences are most likely related to the export of the 

fine aragonite muds produced in the water column, the so-called whitings (Shinn et 
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al., 1989; Robbins & Blackwelder, 1992; MacIntyre & Read, 1992, 1995; Milliman et 

al., 1993; Thompson et al., 1997; Yates & Robbins, 1998, 1999). This production of 

aragonite fines in the water column makes them very sensitive to transport during 

tides, storms and passing winter fronts (McCave, 1972; Neumann & Land, 1975; 

Wilson & Roberts, 1992, 1995; Wilber et al., 1993). The precise recording of climatic 

variations on the slopes of GBB most likely reflects this process (Roth & Reijmer, 

2005). 

HMC shows highest values along the northern edge of the platform (Fig. 4B). 

Slightly increased values occur in the mud-dominated facies belt in the lee of Andros 

Island. The cause of this latter increase remains uncertain, but could have a biologic 

(e.g. pellet formation) or a diagenetic origin 

Two small zones with slightly elevated LMC values occur on the bank (Fig. 

4C). One near the western tip of Andros, which is probably related to the input of 

Pleistocene eroded material from the island. The second zone relates to an inlet on 

the eastern side of the platform in which the ooid shoals occur also, evidencing 

strong currents that enter the platform from the Tongue of the Ocean. 

 

Facies patterns and isotope signals 
Mud-dominated, aragonite-rich sediments (facies types 1.5 to 4.5) form the 

majority of the sediments in the interior of GBB (Fig. 2, 3A, 4A). These facies belts 

are surrounded by skeletal and non-skeletal aragonite sediments on the northern and 

western outer edges of the platform and in the southern parts of the study area (Fig. 

2). The predominantly aragonite sediments on GBB have similar δ13C and δ18O 

compositions (Swart et al., this volume). A comparison between the pellet distribution 

and the distribution of the mud-rich sediments (compare Fig. 2, 3C and 5A) shows 

that muds and related sediment particles are important sediment components on the 

platform. The muds and their derivates seem to dominate the isotope distribution 

observed on GBB (Swart et al., this volume). 

 

Comparison between new facies map and literature data 
The facies maps that are widely used in the literature are based on the data 

sets presented by Illing (1954), Ginsburg et al. (1958; Fig. 6A), Newell & Rigby 

(1957), Newell et al. (1959), Cloud (1962), Purdy (1963a), and Traverse & Ginsburg 

(1966; Fig. 6A). The most widely used facies distribution maps of Purdy (1963b; Fig. 
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6B) and Enos (1974; Fig. 6C) make use of these data sets. The facies, grain-size 

and mineralogy maps presented in this study show a more diverse distribution of all 

sediment parameters along the platform. The gross facies distribution with a skeletal-

dominated, coarse-grained platform edge and a mud-dominated interior in the lee of 

Andros Island shows up on all maps, however (Fig. 2, 6A-C). Another feature that 

shows up on all maps is the sharp transition from mud-dominated sediments (facies-

type 1.5) to grainstone facies (facies type 4) on the western boundary of the platform 

(Fig. 2, 6A-C). A detailed comparison, however, is difficult, because the majority of 

the maps use a classification scheme partly based on the occurrence of single grain 

types and carbonate muds. A significant difference is that the dominant grapestone 

occurrence in the northern part of the platform as shown by Newell et al. (1959) and 

Purdy (1963b) could not be confirmed by our study (compare Fig. 2 with 6B). On the 

Enos (1974) map this northern grapestone-dominated facies belt was classified as a 

peloid dominated grainstone facies, which agrees more with our results (compare 

Fig. 2 with Fig. 6C). Despite the fact that the Enos (1974) map also uses the Dunham 

classification scheme (1962), large differences in facies distribution exist between 

that map and this study. Further detailed studies on the composition of the different 

grain-size fractions in combination with a detailed petrographic analysis are needed 

to quantify the skeletal and non-skeletal component distribution on the platform. 

 

CONCLUSIONS 
 The facies, grain-size and mineralogy distribution patterns on GBB show a 

current-dominated sedimentation pattern with a clear distinction between the outer 

edge and the inner platform. Inner-platform facies distribution relates to the present-

day bathymetry, which might represent in part an inherited Pleistocene topography. 

Seismic studies are needed to verify this.  

 Grain-size differences reflect the bottom topography and show a more coarse-

grained outer platform and a mud-dominated interior. The grainstone distribution 

north and south of Andros Island registers the presence of strong currents that enter 

and cross the shallow-water environment. The correlation between the distribution of 

the 63-125µm grain-size fraction and the distribution of pellets suggests a 

predominantly biological origin of this grain size. 

 The mineralogy of the sediments shows a clear dominance of aragonite mixed 

with HMC and minor LMC. Concentration of calcite (HMC, LMC) in the fine fraction 
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suggests a preferential transport of aragonite-rich muds from the platform through 

various processes.  
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Table 
Table 1. Fractional abundance of carbonate mineralogies (% of total carbonate). 

 

Figure captions 

 
Figure 1. 
A. Location map of Great Bahama Bank with main topographic names. Old BHM 

Channel: Old Bahama Channel. 

B. Location map samples (yellow crosses). Satellite image of Great Bahama Bank 

shows the shallow-water bank in light blue to green colours. Deep-water basins show 

up in dark blue colours. Morphology of the islands accentuated in yellow. Large 

island in the centre of the figure is Andros Island. Latitude and longitude indicated at 

the side. Km-bar for scale. 

 

Figure 2. 
Facies distribution along Great Bahama Bank. Mud-rich wackestone = 1.5; 

Wackestone = 2; Mud-rich packstone = 2.5; Packstone = 3; Mud-lean packstone or 

poorly-washed grainstone = 3.5; Grainstone = 4; Rudstone = 5.  

 

Figure 3.  
Grain-size distribution across Great Bahama Bank. A. Mean Grain-size; B. Grain size 

< 63µm (% of total sample); C. 63-125µm (% of total sample); D. Grain size 500-

1000 µm (% of total sample). 

 

Figure 4. 
Mineralogy distribution along Great Bahama Bank (bulk samples). A. Fractional 

abundance Aragonite (bulk samples); B. Fractional abundance HMC (bulk samples); 

C. Fractional abundance LMC (bulk samples). 1.0 represents 100%. 

 

Figure 5. 
Presence (shaded areas) on Great Bahama Bank of (A) pellets and (B) ooids. 

 

Figure 6. 
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A. Facies map (modified) after Ginsburg et al. (1958) and Traverse & Ginsburg 

(1966); B. Facies map (modified) after Purdy (1963b); C. Facies map (modified) after 

Enos (1974). 



 
 

Table 1. Fractional abundance of carbonate mineralogies (% of total carbonate) 

Bulk Total Dataset Bulk 2004 Dataset <63 µm 2004 Dataset  

Mean Max. Min. Mean Max. Min. Mean Max. Min. 

Aragonite 93.3 100 77.7 94.8 100 79,9 82.7 94.5 36.5 

HMC  6.5 22.3 0 4.8 19.5 0 10.6 20.3 2.8 

LMC 0.2 3.9 0 0.5 1.6 0 6.7 47.2 0.4 
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