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INTRODUCTION
During the fall and winter of 1958 the wr_ite.rs
began a detailed study of the hmostones of Missis-
sippian age on Lookout Mountain near Cha_tta-
nooga, Tennessee. Marked Iatex_ral and. .verpcal
changes were noted in these ancient oolitic lime-
stones. In order to better understand the environ-
ments and sedimentary processes responsible, it was
believed advantageous to visit an area of recent
carbonate formation.
The Bahama Islands, located south and east of
Miami, Florida (Fig. 1), are considered to be one
of the classic areas for the study of marine carbonate
deposition. Since Louis Agassiz’s study of 1851, this
outdoor laboratory has been of major importance
to geolgists.
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These field samples were supplemented by
numerous photographs and brief field descriptions.
Airplane flights over the Fresh Creek vicinity pro-
vided additional data.

AREAs OF STUDY

The areas studied during the 8-day period in
December 1959, included: (1) the region around
the mouth of Fresh Creek on Andros Island, (2)
Big Wood Cay in the vicinity of Middle Bight,
and (3) North Cat Cay on the western margin of
the Bahama Island group (Fig. 1).

The major portion of this brief investigation
centered about Andros Town on Fresh Creek
(Fig. 2) because of the relatively large number of
closely-spaced environments of carbonate formation
and accumulation. These environments include:
(1) reef, (2) cay (island), (8) lagoon, (4) beach,
and (5) stream. The Middle Bight area displayed
characteristics of (1) beach and (2) lagoon. North
Cat Cay showed (I) beach and (2) lagoonal en-
vironments to advantage.

Fresh Creek Area

The narrow barrier reef off the eastern coast
of Andros Island extends a short distance seaward
(toward the Tongue of the Ocean) from the ex-
posed cays. It is not continuous and through one
of the breaks it is possible to gain access to the
Andros Town harbor. The area visited is located
off the northernmost island of the Goat Cay group
Fig. 2).

( "gl‘hi)s reef is a living community covered by 7 to
10 feet of water at high tide and only 4 to 5 feet
at low tide. The water was very clear and had a
temperature of 71° to 75°F. The “rock” consists
principally of sand-sized skeletal material held in
place by growing coral colonies. Sea fans are the
most common. Others include: (1) Acropora pal-
mata (Elkhorn coral), (2) Acropora cervicornis
(Staghorn coral), (8) Gonuolithon strictum, and 4)
several species of Porites. Sharp-spined sea urchins
were abundant. 1

Of the many islands in the area, Long Cay was
chosen primarily because of its accessibility. It is
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Figure 1. Index Map, Great Bahama Bank

located about 6,000 feet northeast from the mouth
of Fresh Creek (Fig. 2). The northern tip, ranging
from ‘150 to 200 feet in width, was the portion
studied. On the seaward (Tongue of the Ocean)
side there is very little beach and a generally rocky
surface is exposed at low tide. On the lagoonward
(western) side a gently sloping skeletal-sand beach
ranges from 5 to 20 feet in width. The relief at
low tide is about 15 feet above sea level.

Perhaps the most spectacular feature of Long
Cay is the surface of the oolitic rock. Much of it is
so intricately and deeply pitted (1 to 2 feet) that
walking is difficult. Presumably the pitting 1s due
to: (1) subaerial leaching, (2) marine organisms,
(8) chemical reaction with sea water, or (4) some
combination thereof. Abraded pebble- and cobble-
sized fragments of more recent coral and gastropod
shells are found in many of these pits. Some have
become cemented to the sides and bottoms and can
only be pried loose with difficulty.

Adhering to the island rock in the littoral zone
are numerous small marine gastropods (as much
as 1 inch in diameter) and, in addition, on the
lagoonal side, many chitons (8 to 4 inches long).
Both the gastropods and chitons make shallow
depressions where they are attached. On the south-
ern beach small ramifying holes are made by the
Teredo, a boring organism.

It appears that organisms such as the chiton,
gastropods and Teredo play a significant role in
the destruction of carbonate rock. Recent small-

scale cementation is proven by the bonding of
fragmental material in the bedrock pits.

The portion of the windward lagoon studied
situated between Long Cay and Andros Island. T
lagoon is almost a mile wide at this point.

About 500 to 800 feet offshore of Long Ca
channel in the lagoon roughly parallels the
of cays. This channel is as much as 300 feet
and at low tide is from 7 to 12 feet deep. Relati
little sea grass grows on the bottom, and some
the largest starfish and conch shells in the lag
are found here.

In the remainder of the lagoon are exten
patches of sea grass, Thallasia, which has a ret
lated root pattern effective in stabilizing the botl
sediments. Near the seaward edge of the lag
are isolated growths of brain corals, Diplora
and species of Porites as well as sea anemones
echinoids. The skeletal sand in this area of
lagoon floor is difficult to distinguish visually
that of the southern beach on Long Cay.

Several unsuccessful attempts to take core

les of the lagoon bottom revealed a thin ve
(about 10 inches) of lagoonal sediment undel
by bedrock. ‘

Three spot samples of bottom sediments
taken from the lagoon (Fig. 2), and me
analyses were performed (Fig. 3, Samples 1, 2
8). It is worthy of note that the sample taken
the channel within the lagoon (sample 1) is @
ent both in sorting and grain-size distribution
the other two samples. Generalizations base
only three samples from such a large area ¥
be hazardous.

The lagoon exhibits subenvironments cons
of the channel and the marine grass patches
the basis of visual observation of texture, thi
tinction between the beach and the lagoon
near the beach is difficult. Inasmuch as the
ments of the floor form only a thin venee
likely that the bedrock of the lagoon and of /
Island are continuous. The lagoon is probal
located because of local subsidence of a port
the bedrock.

Along the beach on the northeastern she
Andros Island, several trips were made both
and south of Andros Town. At low tide the
ranges from 50 to 80 feet in width. Much ¢
surface is covered by skeletal sand and gravel
lar to that reported by Illing (1954).

Although no detailed analysis of the C
sition of the beach sand was made, a visu
nation indicated that foraminifera, mollus
corralline algae fragments are of major imp
in the Fresh Creek area. Much of the beact
is composed chiefly of sand-sized material; D¢
in a few places oolitic bedrock contributes
beach sediment. Bach rock, as reported by
(1953) on the Dry Tortugas off Florida, '
observed in this area.

The beach sand, for the most P2
unconsolidated, fine- to medium-grainess
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TABLE 1

CONTENTS OF
BAHAMIAN SHELF LAGOON SAND

(After Illing, 1954)

Percentage
2
1%
Other grains ll%%
Calcareous algae 39
Corals 12
Foraminifera 18

Other organisms 4

87

sand (Fig. 3, Samples 4 and 7). Near headlands the
concentration of wave energy results in a signific-
antly coarser and less well-sorted sand (Fig. 3,
Sample 8). Some of the headlands also show pebble-
and cobblesized fragments of coral and whole

shells of conchs and pelecypods.
Of significant concern are the marked textural

changes that occur laterally in the relatively re-
stricted environment. Apparently, the configuration
of the sea bottom in front and the dissipation of
wave energy are major controlling factors in text-
ural distribution on the beach.

Along the northeastern side of Andros Island
are several shallow, brackish streams (usually less
than 10 feet in depth). Fresh Creek (Fig. 2) is one
of these. At its mouth Andros Town is located.

Aerial reconnaissance of the area disclosed at
least two areas of deeper water: (1) the present
channel off the mouth of Fresh Creek which flows
into an ever smaller and deeper submarine trench
as it crosses the margin of the platform into the
Tongue of the Ocean, and (2) several large drowned
sinkholes in the bedrock located as much as 1 mile
inland from Andros Town. Other observers (Agas-
siz, 1894; Vaughn, 1914; and Duran, 1955) also
noted these phenomena and measured sinkholes at
least 200 feet deep. These areas of deeper water
within the generally shallow banks indicate, in the
opinion of the writers, that Andros Island prob-
ably stood at least 100 feet above sea level during
the Pleistocene or post-Pleistocene period. Newell
and Rigby (1957) noted a series of marine terraces
just beyond the edge of the outer platform off the
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Figure 2. Sample Localities, Fresh Creek Area
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mouth of Fresh Creek which resemble wave-cut
benches and are interpreted by them as submerged
strand lines produced during the Wisconsin stage
of Pleistocene.

In an area of 1 to 5 miles upstream from the
mouth of the creek the bottom sediment generally
is poorly sorted and ranges from zero to 3 feet in
thickness (Fig. 3, Histograms 9-12). X-ray analysis
indicates that the clay-sized fraction is principally
calcite. Where there is no sediment, pitted oolitic
bedrock is visible. Probably this bedrock was pitted
during the “Pleistocene depresssion of sea level”
(Newell and Rigby, 1957).

Along the intertidal zones of the islands in
Fresh Creek are found laminated algal (?) lime-
stone “heads.” They occur as encrustation on oolite
bedrock and consist of alternating laminae (as
much as 18 inch thick) of dark to very light brown,
hard, somewhat porous limestone. In other areas
of these zones the oolitic bedrock is covered by
growths of Dasycladacean algae, which seemingly
are associated with calcium carbonate deposition.
Oolite rock as much as 6 feet above high tide is
encrusted with this algal (?) limestone, but the
pitted nature of this surface shows evidence of
solution rather than deposition.

If the lateral textural changes of carbonate
sediment in Fresh Creek are considered, it is
interesting to note that the poorly-sorted carbonate
muds of the stream bottom give way abruptly to the
island beach skeletal sands which may contain
algal (?) heads.

The bedrock of the Andros Town area is oolitic
limestone, which Black (1933) has reported to be
consistently over 98 per cent calcium carbonate.
Semiquantitative spectroscopic analyses of two
samples from this area (Table II) show both to be
relatively free of insoluble material

In this area soil cover is thin or lacking and
bare rock is widely exposed. The vegetation, mainly
mangrove and pine, is rooted in sinkholes which
pock-mark the surface. The natives plant banana
trees in the larger and deeper holes and the fruit
then can be picked at ground level.

To solve the landscaping problem, muck from

nearby coastal swamps is used as a base for p
growth. To plant larger trees a narrow treng
to 4 feet deep is dug and filled with mate
dredged from the swamps.

Along the landward side of the lagoon just
of Coakley Town and underlying what appea
be a low ridge of oolitic limestone is a stri
exposure of an ancient reef. Newell and R
(1957) in their description of the reef cite a
age determination of 30,000 years made by
Lamont Geological Observatory.

This dome-shaped reef extends above the lag
floor to a maximum height of 15 feet and
laterally into the bedrock underlying the lag
Its material is less resistant than the over
oolite limestone, making the reef outline ¢
discernible. More than 30 species of corals
mollusks have been described from this reef
well and Rigby, 1957). The preservation of
fossils is excellent and the friable nature g
rock renders collecting easy. At the western ¢
small patch of breccia is present. Wilson and ¢
(1961) noted additional areas of fossil patch
as much as half a mile inland from the p
shore of the lagoon.

It is significant that the bedrock of this
displays abrupt lateral and vertical facies fron
to oolitic limestone. The bedrock is primarily
tic, whereas the sediments accumulating i
area today are mostly skeletal sands and lime
Marked textural and compositional changes
the last 30,000 years emphasize the intrical
vironmental shifts that have taken place in
small area within the vast Bahama Bank.

Middle Bight Area

On Pot Cay adjacent to the docking area
Bang Bang Hunting Club a deposit of lim
mud reaches a depth of 4 feet. The water :
tide is 3 to 4 feet deep. Growing in the whit
are Thallasia, and the stalked algae, Ha
Acetabularia, and Penicillus. The deposit €
to the bedrock on shore and no beach is P
X-ray study showed that the mud is prin
aragonite. Both the bedrock under the mud

TABLE II

AVERAGE SEMIQUANTITATIVE SPECTROSCOPIC ANALYSIS OF BAHAMA LIMESTONE
Sample Over
Location 10% 1-10% 1-1% .01-1% .001-.01%
Bedrock from a Mg Fe Cu
quarry near Ca Na
Andros Town
Dredge sample
from bottom of
Fresh Creek Ca Mg Fe Al
Andros Town Na Ni

harbor
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Figure 3. Mechanical Analyses of Sediments in Fresh Creek Area.

Posed on the cay are pock-marked and

A C9nnect,0,.1 of algae with the precipitation of
nite mud is sug,

T 1 gested in this very small area.
\ hel lg‘l;'s:ellef of the whole Bahama S)l]1elf and the
?ce of_skeletal sands seem to minimize
“?ezgrasmn as a source of mud. The rela-
oy T8y of these harbor waters, the thick-
" posmor! of the mud, and the presence
gae are considered to he significant.

i€ southern tip of g ; .
an ey & P of Big Wood Cay (F Ll
AMination of , beach, a shoa], and}; ghﬁlov»)'

neritic zone (up to 4 feet at low tide) was made.
The water temperature was 73°-74°F,

About 50 to 60 yards offshore the bottom is
covered with a 2- to 3-foot-thick blanket of lime
mud in which Thallasia is growing. A random
pattern of holes in the mud is made, according
to a native, by the grouper fish, which ingest the
bottom mud. Ten to 20 yards offshore are patches
of bulbous red plantlike growths (algae?) about 2
to 3 inches high. Close to shore exposures of oolitic
bedrock are covered with growths of Dasycladacean
algae (?).
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The beach is 5 to 15 feet wide. The oolitic
bedrock is covered by a thin veneer (as much as 2
feet) of skeletal sand, which consists of fine- to
medium-grained, moderately well-sorted skeletal
fragments.

In this area a spit composed of skeletal sand
connects an isolated patch of pock-marked oolitic
bedrock to the island (Big Wood Cay). Shoaling
agitated waters break over the spit, and growing in
these waters are the stalked algae, Penicillus and
Halimeda. It is in the lee of this spit that the
blanket of lime mud is accumulating.

In this Middle Bight area local examples of
recent sediments show marked textural and compo-
sitional changes within short distances. The pock-
marked, oolitic bedrock is distinctly different from
the sediments accumulating today. This is taken
as evidence of both lateral and vertical facies in
these carbonate rocks.

North Cat Cay

Some 50 miles east of Miami, on the western
edge of the Bahama Island group, is the small
privately owned resort island of North Cat Cay
(Fig. 1). The average width of the island is 200
feet, and it is less than 3 miles long. The maximum
height of the western side is about 15 feet above sea
level; the eastern side, 25 feet.

A subsurface ground-water level is about 1 foot
above sea level, but no tidal effect has been observed
in water wells. Their dissolved salt content ranges
from 350 to 5,050 ppm, whereas that of potable
water is 250 ppm or less. All drinking water must
be transported from the mainland of Florida.

The bedrock of North Cat Cay is oolitic lime-
stone, but, unlike that of the Middle Bight and
Fresh Creek areas, it is not well indurated. It is
almost pisolitic, and entire valves of marine pelecy-
pods make up a significant portion. Attempts to
quarry this rock, for the most part, have been
unsatisfactory because of the friable nature.

On the western side of North Cat Cay the
beach is about 20 feet wide and is composed mainly
of oolitic sand derived from the breakdown of the
island bedrock. On the southeastern side it is 20
to 30 feet wide. The surficial layer (V4 to %% inch)
of sand grains is bound together by a filamentous
algal (?) growth to form a soft, spongy mat. It is
as much as 10 feet wide and extends 50 to 60 yards
along the beach. Presumably this mat controls
sedimentation, because the sediment in front of and
behind it is slightly coarser than the material within
the mat.

The beach features of North Cat Cay have
significance in that this recent beach on a small
island shows oolitic sand in one area and skeletal
sand with an algal (?) mat in an adjacent area. The
oolite stems from a pre-existing source, and the
skeletal sand and algal (?) mat are results of recent
processes.

On the southeastern side of North Cay Cay, in
a small tidal lagoon, the sandy bottom has been
partially stabilized by Thallasia. In the places

where no grass is present, the rush of tides
removed 3 to 4 feet of sediment. This is interpre
as evidence of the stabilizing effect of Thallasia

SumMARY AND CONCLUSIONS

The major purpose of this brief visit to
Bahama Shelf was the determination of the nay
of the lateral textural and compositional char
in these carbonate sediments of Recent age
order to understand the facies changes in ancj
carbonate rocks. On the basis of observations m
at three separate locales, it is felt that the purg
has, to a great extent, been achieved.

A significant observation is the abruptness
lateral textural and compositional changes. 1
Fresh Creek area exemplifies this best because,
an area of 2 or 3 square miles, 4 distinct envi
ments — reef, lagoon, beach, and stream —
be observed.

Of possibly equal significance are the ma
textural and compositional changes present wi
a single environment. For example, three
environments — the channel, grass patches,
areas near beaches — are present within the la
between Long Cay and Andros Island. O
examples would be the textural changes on
beach north and south of Andros Town and
textural and compositional changes in the
of North Cat Cay. It is likely that interpretal
of the change from the lime muds on the bot
of Fresh Creek to skeletal sands and algal (?) hy
located on beaches of the islands in Fresh C
would present quite a challenge should this ¢
tion be encountered in a study of ancient carbo:
rocks.

It is often difficult to project modern envi
mental studies into the geologic past; howeve
the area of the Bahamas this task becomes e
Inasmuch as skeletal sands and lime muds are
major types of sediment forming today in
areas, marked vertical and stratigraphic f
changes occur on a local scale much in the
manner as during the shallow seaways of the
ozoic and Mesozoic.
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