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Introduction 

The Bahamas Platform, which ircludes the Great :Bahama Bank, is a shallow 

submerged plateau constructed of Pleistocene limestones overlain by Recent 

carbonate sediments. The Great Bahama Bank extends from the eastern boundary 

of the Florida Straits to the Tongue of the Ocean , about 140 lan . The Bank 

is bordered on the north by Providence Channel and extends south to just 

below the Great Ragged Islands . water depth for most of the bank does not 

exceed 7 m. Bordering the bank three broad deep channels plunge steeply to 

depths of 6000-7000 m. The average thickness of the Recent sediments overlying 

the bank is 3-4 m. 

Around the edge of the bank the sediment layer flanks submerged Pleistocene 

oolite dunes and beach ridges . These shoals and cays shelter the bank and 

restrict water exchange with the adjacent deeper water . East of Andros a 

north-south trending coral reef also restricts water movement . Another factor 

inhibiting water movement is the oi:posing wind directions in the summer and 

the winter . . 
The mean surface water temperature around Andros is 22-23°c . The northward 

moving Gulf Stream bri:ngs warm waters from the Caribbean, causing the tropical 

climate. The high water temperatures and intense evapora tion over t he pla tform 

raises local salinities far above normal marine. 

Enclosed by discontinous line of cays and reefs east of .ti.ndros is a 

lagoon 1-4 km wide and 2-5 m deep. Adj acent to the lagoon is a series of 

channels. The tidal channels carry water to and from the intertidal flats . 

The tidal channel and intertidal flat sediments of the east side of Andros 

are described in this re:r,ort for cons tituent content and analysis. The general 

area is shown in map 1 • 'rhe specific area of study is illustrated in maps 

2, 3, and 4. 
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De~ostitional Environments 

The channeled belt along the east coast of Andros Island is divided into 

facies.based on the sediment type and vertical fluctuations of the tides. 

The subtidal facies include the sediments in the tidal channels. The inter

tidal sediments consist of those sediments deposited between normal high 

tide and normal low tide. The intertidal flats and mangrove flats are areas 

of intertidal deposition . The supratidal zone encompasses those marine sediments 

submerged only during spring high tides and storm tides. Levees and supratidal 

crust adjacent to tidal channels characterize the supratidal facies . 

Subtidal Sediments 

Adjacent Marine--the water of ~he Andros back-reef lagoon is 2 to 6 m 

deep (Shinn 1969). On the lagoon floor patches of the sea grass Thalassia 

grow in a lime sand composed of skeletal debris, faecal pellets, and litho

clasts of Pleistocene limestone. These patches of Thalassia are associated 

with calcareous algae, burrowing gastropods, bivalves, holothurians, echinoids, 

and annelids. The more stable sand in the lagoon contains conical mounds 

made by the crustacean Callianassa. Most of the sand in the lagoon is rippled 

parallel to the coastline. In these expanses of bar and sand sponges , al

cyionarians, large herbivorous gastropods such as Strombus and the sanddollar 

Mellita are prevalent everywhere. Reef debris is deposited in the lagoon 

especially during storms. Lime mud is formed by the disintegration of lime

stone and sand grains by organisms such as crabs, Stronibus, parrot fish, 

the urchin Diadema , the boring sponge Clione , boring molluscs, and filamentous 

algae (Eathurst). 

Tidal channels-- in the subtidal zone channels form a system of wide 

curving main channels that branch into narrc·.: gullies 1 to 4 m deep (Fig. 1). 



The sediments of the tidal channels consist of unstable rippled sand with 

ripple ampli tudes from 2 t o 30 cm . The troughs and crests of the ripples 

shift with onset of the strong flood and ebb tides . The sediments of the 

channels are the most variable of the environments described. The current 

velocities in the channel vary greatly causing grain sizes to range from mud 

to coquinas . In t he channel system bars which are exposed during low tide 

are evidenced along the meander s of the channel. The bars are r i ppled on the 

surface and contain abundant examples of high spired gastropods such as 

Batillaria and other ceritherid gastropods an~ pelecypods such as Chione and 

Codakia. Among the fo r aminifera present are the Peneroplis and examples of 

miliolids . Living algae probably do not occur i n the channel sand because of 

grain instability. 

Tidal flat sediments depend upon channels for transport and dispersion . 

These channels are ~eported to migrate or become abandoned frequently. As 

shown .. _in map 2 the chaJlrlel in the upper left is slowly becoming abandoned . 

A possible explanation for the abandonment is the joining and capture of the 

sluggish channel waters by the other main channel . The slow abandonment 

is characterized by the colonization of red mangroves which are beginning to 

implant and root in the channel bed itself . 

During my several weeks of observation many representative samples of 

sediment were collected in the tidal creek and tidal flat environments . 

Twenty- seven thin sections were analysed for composi t ion . Approximately 

300 erains were counted in each tfuin section. The second grain count in Table 

1 shows percentages of constituents in the channel sand adjacent to the man

grove flat . Foraminifera of the Families peneroplidae and miliolidae accounted 

for 33% of recorded grains. In the mangrove flat only a few feet away a mere 

8. 3% of the grains were f oraminifera . Constituents may vary greatly over 

a very short distance . 



Intertidal Sediments 

Adjacent to the tidal channel is an intertidal zone of sharp contrast 

to that of the tidal channel . The zone is characterized by red mangroves 

densely clustered and implanted in a gray mud that has an H2s odor. Sparsely 

populated patches of aragonitic algae represented by species of Pe.nicillus, 

Udotea, and Halimeda are present . The dasyclad alga Acetabularia is also 

noted in this zone . The presence of these algae decreases toward the intertidal 

flats (map 3) . The green alga Eatophora is prevalent everywhere in this area 

and is attached to the roots of the red mangrove . The sediment in this zone 

is much more stable than the channel sand mainly due to the roots of mangroves 

that act as a baffle to the strong tidal currents and to the coherent effect 

that the algae have on the sediment . Only the burrowers can disrupt the strong 

cohesion of the sediments in this zone . ,llgae bind the sediment grains to

gether with their branching root-like holdfasts. Under Batophora the sediment 

grains are firmly held together to a depth of 1 cm (Bathurst 1971) . Halimeda -

holdfasts may be effective in uniting grains to a depth of 10 cm. 

T11e main constituents of sample 1 (table 1) are fecal pellets showing 

evidence of a large number of the gastopod Batillaria and the burrowing shrimp 

Callianassa. Intraclasts also make up a large percentage of the grains owing 

to the close proximity to the adjacent marine lagoon. The unidentified e:rains 

are structureless and have no features by which they could be identified in 

the present state . A sometimes llfine line" has to be drawn between intra

clasts and unidentified grains . However , whether the grains were unidentify

able or not, almost all of them were partially or totally micritized . As 

illustrated in 1''ig. 2, some grains have micri tic envelopes. Much of the 

micritization is due to boring algae . 

Common in ~table mud habitat are molmds made by the burrowing shrunp 



Callianassa. The active cone made by the shrimp has a surface of loose sand, 

and grains can be seen leavin~ the exhalent vent. The grains are character

istically gray shwoing evidence of the reducing environment below the surface . 

J\1ounds caused by reworing of the sediment are one of the only sources of 

loose sediment in this intertidal zone. The mounds break through the algal 

mat and these grains can be moved to and fro by tidal currents . As a result 

of the burrowing process the sand is homogenized vertically to a depth of 

a meter or more. Consequently all bedding and sediment texture are lost . 

Adjacent to the mangrove flat (above) is an area of sand-sized grains 

cemented by an algal mat of 3cytonema (Elack 1933) . This zone is intertidal 

and occurs adjacent to the mangrove flat as illustrated in Fig. 4. 

The intertidal flats are illustrated in map 3 and in Figs . 11 and 14. 

Primary laminations are not present in the sediments of the intertidal falts 

due to the intense burrowing by Callianassa and the fiddler crab Uca. One 

notable structure is that of the root hairs of the red mangrove and the associ

ated :aatophora~ The roots and burrowers account for the lack of primary 

laminations. Living fauna other than Callianassa and Uca are the gastropod 

Batillaria and foraminifera. The surface color of the sediment in the intertidal 

flats is gray but becomes brownish-gray beneath the surface layer of mud . 

During the investigation three cores were drilled at various places in 

the intertidal flate to illustrate lateral variation of constituents from the 

point adjacent to the tidal (mouth of the channel) to the farthest inland 

extent of the intertidal flat. The last three grain counts in table 1 were 

taken from core sa.mples collected in the intertidal flat. 'l'he first (#4 table 

1) is recorded from a core at the mouth of the tidal channel (map 3 & Fig. 11). 

A mixing of two environments is evidenced by this crain count . The tidal 

channel and its strong current, reaching velocities of 3. 5 to 2 m/sec during 

flood and ebb tides, ±s responsible for the large percentage of foraminifera 



and intraclasts. The typical grazers of the intertidal flats, Callianassa 

and natillaria, are responsible for the comparable percentage of pellets. 

The last two grain counts were recorded from cores 2 and 3 (map 3). 

The indication noted is that the effect of the strong tidal current is 

lessened as the observer increases his distance from the mouth of the channel . 

The a.mount of foraminifera are greatly reduced; however, the percentage of 

pellets increases because of the increased number of burrowers . 

Grain count taken in the tidal channels and tidal flats revealed certain 

percentages of foraminifera, intraclasts, pelecypod and gastropod fragments, 

algal fragments, pellets, and coral debris . It should be noted that although 

the grain counts are accurate many organisms are not revealed. Calcareous 

algal fragments were reproted in the counts; however, non-calcareous algae 

such as Batophora were obviously not accounted for . The significance of such 

grain counts is questionable . The grain counts cannot correlate organisms 

in the environment. ~angrove roots and alcyonarians are also not represented 

in the grain counts . 

The rate of growth and the life span of the organisms influence the 

constituents in the grain counts . The higher percentage of algal fragments 

as opposed to coral fragments may result from the fact that Halimeda has growth 

rate that far exceeds that of coral . 

Many of the unidentified grains reptesented in the counts could possibly 

have been skeletal debris . However, skeletal debris is not only subject to 

abrasion by turbulent water but also to biological attack by boring algae 

and bivalves, echinoderms, crustaceans, and fish . 

A final and important influence on grain counts is the bimodal origin of 

the sediments . Some grains obviously reflect in· - situ depostion . However, 

the strong tidal currents cause a great deal of foreign material such as 



intraclasts ripped up from the adjacent marine area to be washed in and 

deposited in the environment. 

Supratidal Sediments 

Levees are built up to about 30 cm above normal high tide and occur 

on the outer banks of channel meanders and on both banks of the wide main 

channels. Levee sediments are composed of pellets, sand-sized skeletal 

debris, and foraminifera. The sand-sized material is derived from the main 

channels and the pelleted material, from the mangrove flat adjacent to the 

channel. Sediments are thinly laminated and graded (Kendall 1973). Laminations 

are best preserved away f:rrom the channel and become less well preserved 

near the channel where they merge with the burrowed intertidal deposits . 

On the lanks of the levees occurs a black firmly cemented crust . The crust 

has a cupped upper surface and is cemented to a depth of 2 . 5 cm. The crust 

(Fig. 10) was examined using X-Ray techniques for compostion of dolomite. 

In recent carbonates dolomite is found in the supratidal zone that is 

flooded only by spring and storm tides. Hard dolomite crusts occur on t . e 

flanks of "palm hanunocks" forming cracked polygon surfaces . On the west side 

of Andros associated structures with the crust include laminations similar to 

those occurring in algal mats, mud cracked polygons, and dried mud chips 

(Pray 1964). The most abundant skeletal remains include examples of the 

marine gastropod Eatillaria, foraminifera of the families peneroplidae and 

miliolidae, and the land snail Cerion. 

There are two accepted hypotheses for the fonnation of dolomite. High 

salinities are generally required to increase the concentration of Mg+"'- and 

ca++ . As the gypsum precipitates or is washed away the Mg:Ca ratios exceed 

5-10:1 (Kinsman 1965) . 



The second hypothesis examines the idea of the precise ordering of 

ca++ and Mg++ required to fonn dolomite. The ca++ and the Mg++ ions are 

so similar that segregation of the ions can only occur slowly and with dilute 

solutions with few interfering ions to compete with the ca++ and the Mg++ 

ions. The initial high salinities and gypsum precipitation are required 

originaly by this hypothesis. However , dilution must subsequently occur 

to eliminate the competition of foreign ions.(Folk 1975) . 

The crust shown in Fig. 10 was examined using X-Ray techniques; however, 

no dolomite pattern was observed. 



TABLE 1 

foram coral unclass . Gastrop . Pelee:;, . pellets algal intraclast 

#1 0 13 . 6% 2 .1% 38 . 6% 30. 3% 

#2 33% 6. 25% 0 10. 7% 20 . 5% 

#3 30 .9% 1.1% 10. 7% 4-7% 0 29 . 7% . 

#4 17 .6% 0 4-4% 44 -7% 11.6% 

#5 1.2% 28 .8% 16. 6% 

#6 0 4-4% 44% 



Summary and Conclusion 

The grain counts show a steady decrease of the number of int raclasts 

toward the farthest ext ent of the intertidal flats . Suggesting that the 

tidal channel looses energy and cannot disperse as much sediment to the far 

reaches of the intertidal flat . It is assumed that the percentage of inter

clasts corresponds to the amount of energy of the tidal channel . 

The reason for the l ack of dolomite formation on supratidal areas on the 

east side of Andros can be explained by two facts . The salinities on the 

east side are approximately nonnal marine (Folk 1975) due to the proximity 

to the Tongue of the Ocean which brings up deep waters to the various zones 

causing a short residence time for the water . A comparison to the west side 

of the Island shows a low broad shallow bank with very little water circulation 

where water residence time is very long . The topography of the east side 

does not indicate a low broad shelf but is extremely close to the deep basinal 

water . The inhibiting factors of water circulation on the east side are the 

cays and the reef; however , th~y are not enough to cause long residence of 

water and subsequent high salinities . 
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Fig. 9 

Main channel at northeast corner of 
map 2 - - note m2.ngrove roots im
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Fig. 11 

J.1[:.ngrove roots :piercing surface 
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Fig. 10 

Suprntidal crust on flank 
of channel levee 
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Fig. 13 

B ,touhora growing on m,mgrove 
roots in intertid~l flats -
note grey lime mud 
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:B'ig. 16 

Pelleted mud sample collected from mangrove flat 
adjacent to tidal ch nnel s and -- X-nicols 

Fig. 17 

Inraclast taken from channel Su.nd -- note grains have_ 
been bound in a matrix 



Fig. 18 

Halimeda fragment t2ken from channel sand in map 2 

Fig. 19 

gastropod fragment collected from third core sample 
in intertidal flat -- note pellets surrounding the 
fr~gment -- X-nicols 



Fig. 20 

Pelecypod fragment in micritic envelope t8ken from 
pelleted mud in intertid tl flat-- X-nicols 

Fig. 21 

r,iliolid forarn tqken from lime mud in intertidal flats 
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