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PLEISTOCENE MOLLUSCAN ASSEMBLAGES ON
SAN SALVADOR ISLAND, BAHAMAS:
PRELIMINARY INVESTIGATIONS AND INTERPRETATIONS

Frances M. Hagey
Department of Geology and Geography
Mississippi State University
Mississippi State, MS 39762

ABSTRACT

Sea level high stands in the late Pleisto-
cene flooded much of San Salvador Island. The
extensive series of lakes and lagoons formed
under these conditions produced numerous
deposits rich in fossil molluscs at elevations up to
2 m above present sea level. These deposits may
help to define the extent and environment of
inland water bodies on the island at different
times in the late Pleistocene. Eighty samples
were collected from 11 different exposures of
molluscan-rich rocks on San Salvador. Four
different assemblages have been identified, each
assemblage characteristic of a different deposi-
tional environment. These environments are
marine, lagoon (including tidal creek), lacus-
trine, and lake/lagoon transitional environments.

INTRODUCTION

Sea level rises in the late Pleistocene
(Oxygen isotope stages Se, c, a, and perhaps 3 of
Shackleton and Opdyke, 1973) resulted in the
formation of fossiliferous marine, lagoon, and
lake deposits above current sea level on San
Salvador Island, Bahamas (Carew and Mylroie,
1985). Such deposits are also known from several
other Bahamian islands (Garret and Gould, 1984;
Mitchell, 1984a, 1987b., Carew and Mylroie,
1989; Wilber, 1987, White and Curran, 1987).
The faunal assemblages associated with each of
the deposits are often unique, thus making the
deposits easily distinguishable from one another.
This study was originally undertaken to examine
"lake facies" deposits on San Salvador Island.
Many molluscan-rich deposits had been found in
the interior of San Salvador and informally
referred to as “"lake facies" by many workers.
Titus (1983, 1984, 1987) was the first to formal-
ize a theory on the deposition of the fossiliferous
rocks. The lake facies was supposed to have been
deposited in a large lake, Lake Cockburn, that
formed from the coalescing of smaller lakes due
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to a +2 m sea level rise around 49,000 ybp (oxy-
gen isotope stage 3) (Titus, 1983, 1984, 1987).
Closer inspection of such deposits has revealed
that the majority of the fossiliferous exposures
do not in fact represent remnants of a more
extensive system of lakes. Most of the deposits
contain molluscan fossil assemblages more typi-
cal of a marine or restricted lagoon environment.
Although a few lacustrine deposits do exist, it is
questionable as to whether they all could have
formed during a stage 3 sea level rise. It should
be noted that the concept of a sea level rise
above current elevation during stage 3 is a
subject of debate (Mylroie and Carew, 1988).
This study is a first step in a more de-
tailed analysis (Hagey,in prep.) of the Pleistocene
mollusc-rich deposits in the interior of San
Salvador. Molluscs associated with each of eleven
sampling localities have been identified in an
attempt to determine the nature of the water
bodies at the time of deposition. Knowledge of
water body types and extent may be of use in
determining the event(s) which formed the
deposits as well as the relative timing of the
event(s). Better understanding of these deposits
is important to the widely used Bahamian stra-
tigraphy of Carew and Mylroie (1985).

BACKGROUND
Inland Water Bodies

To discuss the nature of Pleistocene
inland water bodies, and their relation to the
Holocene, a consistent terminology is needed.
The Glossary of Geology (Bates and Jackson,
1987) definitions of lake and lagoon have been
modified somewhat to fit the current usage in
literature on the Bahamas. These steps are taken
so the terms are unambiguous to the general
reader as well as to the specialist in Bahamian
geology.



Lake

A lake is an inland body of standing
water occupying a topographic low. Depth of
water does not allow for subaerial vegetation to
take root completely across the expanse of water
(Bates and Jackson, 1987). The water may be
fresh, brackish, marine-equivalent, or hypersa-
line. A lake does not have a direct surface con-
nection to the sea. Sea water may enter a lake,
however, by way of porous bedrock, karst
conduits, and/or storm flooding. The lakes on
San Salvador Island have salinities ranging from
brackish to hypersaline. Ponds are usually dif-
ferentiated from lakes only on the basis of their
smaller size (Bates and Jackson, 1987). Blue holes
are similar to ponds in their surface expression,
but are deep relative to their width (d/w > 1).
They often connect to submerged cave systems.
On San Salvador Island there are no true blue
holes (Mylroie, personal communication). In-
stead, there are numerous ponds which contain
blue holes. Blue holes opening into lagoons or the
open ocean are called marine blue holes.

Lagoon
Bates and Jackson (1987, p. 365) define

a lagoon as "a shallow stretch of seawater... near
or communicating with the sea and partly or
completely separated from it by a low, narrow,
elongate strip of land, such as a reef, barrier
island, sand bank, or spit...". Slight modification
of this general definition is required for the
purpose of this study. The term lagoon will only
refer to a shallow body of water with a direct
surface connection to the ocean. From this, two
types of lagoons are discernable: 1) those with
open marine interaction; and 2) those with
limited marine interaction. The degree of con-
nectivity to the ocean controls the mechanical
energy and water chemistry of the lagoon. An
open lagoon, or a lagoon with several active tidal
inlets, will have conditions similar to the ocean.

Tidal Creek

A lagoon with limited surface connectiv-
ity to the ocean, for example one tidal inlet or
several narrow inlets, will have marine condi-
tions only in the vicinity of the tidal inlet. Water
chemistry and mechanical energy will be influ-
‘enced by other controlling factors. Salinity, for
example, is dependent on the amount of fresh
water input (i.e., a high net input of fresh water
may result in brackish conditions, whereas a low
net input may result in hypersaline conditions).

On San Salvador, Pigeon Creek is a lagoon almost
entirely enclosed by dune ridges where marine
influence is limited to a single tidal inlet.
Therefore, Pigeon Creek is marine in nature near
the tidal inlet becoming increasingly saline
further inland. .

The term "creek" (as in Pigeon Creek)
needs clarification. In this usage, creek does not
imply fresh water or a net outflow from the

" island (although either may exist, as on Andros
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Island). In the British usage, a creek is a lagoon
with a tidal inlet (Bates and Jackson, 1987). The
Bahamas are a former British colony, and be-
cause of this many bodies of water that would be
called lagoons in the American usage are called
creeks.

Related Studies

Pleistocene deposits rich in fossil mollus-
can fauna have a patchy distribution in both the
coastal regions and the interior of San Salvador
Island. They have been noted in works by Titus
(1983, 1984, 1987), Florentino and Bain (1984),
Vierma and others (1984), White and others
(1984), Bain (1985, 1989, 1990), Curran and
White (1985), Teeter (1985), Sims (1987), Hagey
(1988), and Edwards and others (1990). To date,
however, there has been no single study com-
pleted involving many different deposits from a
variety of different environments, in which
characteristic assemblages for the deposits are
compared, and interpretations made of timing
and environments of deposition.

Titus (1983, 1984, 1987) and Teeter
(1985) mention lacustrine deposits and the
probability of more extensive lakes on San
Salvador in the Pleistocene. Edwards and others
(1990) point out a possible lagoonal deposit in
the northeast corner of San Salvador. Molluscs in
Quarry A are mentioned by Bain (1985, 1989)
and have been studied in some detail by Hagey
(1988). Florentino and Bain (1984) found Pleis-
tocene deposits with a marine molluscan fauna
around Granny Lake. Molluscs in Quarry E are
mentioned by Teeter (1985), Teeter and Thalman
(1984), and Thalman (1983) and studied in some
detail by Hagey (1988). Molluscs in the Cock-
burn Town Fossil Reef complex have been
discussed by White and others (1984) and Curran
and White (1985) and studied by Hagey (1988).
White (1989) also reports molluscs in the Sue
Point fossil reef complex. Vierma and others
(1984) report molluscs associated with a fossil



reef deposit in the interior of northern San
Salvador. Sims (1987) reports mollusc-rich
deposits in the southern portion of San Salvador,
and Hebert (1990) finds them in the northern
interior. Various workers have noted and/or
studied Pleistocene mollusc-containing deposits
from other Bahamian islands: Rum Cay (Mitch-
ell, 1987b), Great Exuma (Mitchell, 1984a), New
Providence (Garret and Gould, 1984), South
Andros (Carew and Mylroie, 1989), West Plana
Cay (Wilber, 1987), and Great Inagua (White and
Curran, 1987).

It is often useful to look at the present
and earlier Holocene lake, lagoon, and marine
environments to make interpretations about
similar Pleistocene environments. The modern
lakes and ponds on San Salvador have been well
studied with respect to sedimentology, water
chemistry, microfauna, and macrofauna (Bow-
man and Teeter, 1982; Sanger and Teeter, 1982;
Teeter, 1983, 1989; Crotty and Teeter, 1984;
Kwolek, 1984; Pacheco and Forades, 1987;
Teeter and others, 1987; Davis and Johnson,
1989; Edwards and others, 1990; Teeter and
Quick, 1990; Winter, 1990; Edwards and Fre-
geau, in review). Pigeon Creek, San Salvador's
only tidal creek, has been studied in detail by
Teeter and Thalman (1984), Teeter (1985),
Mitchell (1987a), and Slone and others (1990).
Open (non-tidal creek) lagoons on San Salvador
have been studied by Andersen and Boardman
(1989), Colby and Boardman (1989), and Pace
and others (1989). Similar water bodies on other
Bahamian islands are included in recent works
by Mitchell (1984, 1985, 1987b), Wilber (1987),
Mitchell and others (1989), and Mitchell and
Sigler (1989).

It is important to keep in mind that a
lake or a tidal creek is not necessarily a static
feature even if sea level is at a constant level.
Tidal creek inlets can become closed due to spit,
bar, beach, and/or dune deposition. These
deposits can in turn be breached to allow for the
opening of an inlet. Transitions between these
two types of water bodies were shown to have
occurred in the Holocene of the Bahamas. Such
transitions apparently happened in the Pleisto-
cene as well (Mitchell, 1987b). In the Holocene,
these transitions are mainly restricted to the
coastal areas. With higher sea levels in the Pleis-
tocene transitions could well have occurred in
the more central regions of the present day
islands. Geomorphic changes of San Salvador’s
coastline resulting in transitions between lakes

and lagoons are dicussed by Thalman (1983),
Teeter and Thalman (1984), Teeter (1985b),
Mitchell and Keegan (1987), Winter (1987), and
Zabielski and Neumann (1990). Recognition of
these changes is based on geomorphic, sedimen-
tologic, archeologic, and/or paleontologic evi-
dence. Evidence of similar events on other
Bahamian islands is included in works by Garret
and Gould (1984), Mitchell (1987b), Mitchell
and Keegan (1987), Wilbur (1987), and Mitchell
and others (1989).

METHODS

Eighty rock samples were taken from
eleven locations on San Salvador from June,
1987, to June, 1990. The locations, Miller Pond,
Base Ponds, Quarry A, Beach Cave, Quarry E,
Stouts Lake, Watlings Blue Hole, Titus Pond,
Church Site, Cockburn Town Fossil Reef, and
North Victoria Hill are shown in Figure 1.
Several considerations were taken into account
when sampling a particular location: 1) samples
were preferentially chosen where shell material
was abundant; 2) whole shells were preferred to
broken shelly material for ease of identification;
3) good preservation was also important for
identification purposes; 4) it was attempted to
chose samples representative of the entire expo-
sure; and 5) in/situ exposures, where present,
were sampled preferentially over float; some
locations, however, contained only float. In
several cases, rocks with little or no shell materi-
al were collected for petrographic comparison
with fossil-rich rocks found in the same location
(Hagey, in prep.). In the laboratory the fossil
molluscs in each sample were identified and
approximate relative abundances were noted.
Molluscan assemblages characteristic of different

_possible depositional environments were then
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established.

In conjunction with the fossil collecting,
samples were collected for paleomagnetic analy-
sis at four sites that had a paleosol overlying the
fossil material: Miller Pond, Beach Cave, Quarry
E, and Stouts Lake. The sampling was conducted
by Bruce C. Panuska of Mississippi State Uni-
versity as part of an on-going research program
on geochronology (see Panuska and others, this
volume).

SAMPLE LOCATIONS

Miller Pond is a small hypersaline pond



located approximately 0.5 km WSW of the Baha-
mian Field Station (Figure 1). It is bordered to
the west, north, and east by Pleistocene dune
ridges up to 25 m high. To the south of Miller
Pond, across a narrow low land area, is North
Little Lake. Twenty-seven samples of fossilifer-
ous bedrock were taken from the north shore of
North Little Lake, across the strip of land be-
tween North Little Lake and Miller Pond, and
around the perimeter of Miller Pond. For a
detailed sampling map see Hagey (in/prep.).

LD

Fig. 1. Sampling locations on San Salvador Island.
1: Miller Pond; 2: Base Ponds. 3: Quarry A; 4:
Beach Cave; 5: Quarry E; 6: Stouts Lake; 7:
Watlings Blue Hole; 8: Titus Pond; 9: Church
Site; 10: Cockburn Town Fossil Reef; 11: North
Victoria Hill. -
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"Base Ponds" refers to a complex of
small, tidally influenced ponds of marine-equiv-
alent salinity located to the southeast of the
Bahamian Field Station (Figure 1). Twelve
samples were taken from Pleistocene bedrock
exposures in the vicinity of No Name, Pain,
Moon Rock, and Oyster Ponds, as well as in
several locations between ponds. A paleosol
covers some of the fossiliferous deposits. For a
more detailed description of this area and a map
of sampling locations see Edwards and others
(1990) and Hagey (in prep.).

Quarry A is located on the west side of
the road in the settlement of United Estates in
the northeastern corner of San Salvador (Figure
1). The quarry contains Pleistocene deposits from
several different near shore depositional envi-
ronments (see Bain, 1985, 1989). One sample
each was collected from fossiliferous beach and
subtidal deposits in the west-central portion of
the quarry.

The Beach Cave site is a location on the
eastern shore of Great Lake, lakeward of Beach
Cave (Figure 1). This part of Great Lake is
characterized by a mangrove forest which covers
an eastward projecting arm of the lake. Promi-
nent Pleistocene dune ridges (up to 40 m in
elevation) border this part of the lake to the
north, east, and south. To the west is the main
body of Great Lake. Three samples were collect-
ed from the northern shore of this mangrove
covered arm.

Quarry E (North Pigeon Creek Quarry) is
located in the southeastern portion of San Salva-
dor between the road and the north arm of
Pigeon Creek (Figure 1). Thalman (1983) and
Thalman and Teeter (1983) describe the Pleisto-
cene depositional environments (tidal delta and
Thalassia beds) exposed in the quarry walls. Six
samples were collected: Four from the eastern
wall (equivalent to the lower pro-delta unit) and
two samples of fossil-rich float from the south-
western quarry floor.

Five samples were collected from Stouts -
Lake, a narrow, roughly linear, northeast-
southwest trending hypersaline lake in south-
central San Salvador (Figure 1). Four of the
samples are from an isthmus, located about mid-
way down the eastern side of the lake. A fifth
sample was collected by James W. Teeter ap-
proximately 0.5 km north of the isthmus. The
isthmus is made up largely of patchy, discontin-
uous fossiliferous bedrock. This type of bedrock
does not appear to extend all the way to the
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mangrove island to the west. A 25 m high Pleis-
tocene dune ridge borders this section of the
Stouts Lake shoreline to the east. Inmediately to
the west is the lake itself, and then another 20-
30 m high ridge on the western margin of the
lake.

Watlings Blue Hole is located in the
southwestrn corner of San Salvador (Figure 1). It
sits in a relatively flat low-lying area that ex-
tends to the northwest. To the southeast is a 25
m high Pleistocene dune ridge. A wall sur-
rounding the water body is made up in part by
blocks of rock rich in fossil molluscs. An in-
place exposure in the immediate vicinity has not
been found to date. Five samples of the float
were collected, however, for comparison with
other fossiliferous deposits on the island. Two
samples of very sparsely fossiliferous in-place
bedrock were collected from the eastern side of
Watlings Blue Hole. The shell material is either
extensively broken up or weathered, making it
unidentifiable. These samples were obtained for
thin section analysis, as a comparison with the
well-preserved, fossiliferous wall-rock float
(Hagey, in prep.).

A small unnamed pond in the southwest
portion of San Salvador is referred to in this
study as "Titus Pond" (Figure 1). Titus Pond is
located approximately 1 km ENE of Watlings
Blue Hole. A 20 m high dune ridge lies to the
south of the pond. A relatively flat, broken up,
and weathered bedrock exposure extends several
tens of meters outward from the north side of
the pond. In places the bedrock is rather fossil-
iferous. A single sample was taken from a fossil-
rich portion of the exposure approximately 5 m
north of the pond.

Church Site is located approximately 0.5
km NNE of Titus Pond in southwestern San
Salvador (Figure 1). The site contains a shallow
quarry that is thought to have been originally
intended as the basement for a church that was
never built (Titus, personal communication). The
actual quarry is a few hundred meters southeast
of the site indicated on the Columbus Landings
master plan. Four samples were collected of
fossil-rich float rock. Two samples are from the
southern portion of the quarry, one is from the
northern portion. The fourth sample is from an
area approximately 50 m northwest of the quar-
ry. Although none of the samples were found in
place, an in place exposure of fossiliferous rock
covered by a paleosol is present approximately
15 m northwest of the quarry. This deposit was

cored to a depth of 34 cm by Sims (1987). A
large loose block with a paleosol crust indicating
the probable up direction was also found.

The Cockburn Town Reef, described in
detail by Curran and White (1985) and White,
Kurkjy, and Curran (1984) is located on the,
west coast of San Salvador (Figure 1). Three
samples representing coral rubble, beach, and
intertidal depositional environments are included
in this study. For a map showing locations of
samples, see Hagey (1988).

North Victoria Hill refers to a site south
of the settlement of the same name in the north-
west portion of San Salvador (Figure 1). This site
is located about 300 m due east of the access trail
cut to the Sue Point Fossil Reef. Eight samples
were taken from a low-lying area that extends
eastward from a 7 m high dune ridge. Approxi-
mately 400 m to the east is Northwest Arm Lake.
Blocks of sparsely fossiliferous bedrock are
found imbedded in the soil of an abandoned
agricultural field.

RESULTS

Table 1 shows the fossil mollusc species
found to be present at each of the eleven sam-
pling sites. (Note: Church Site contains two
distinctly different assemblages which are desig-
nated by Church Site 1 and Church Site 2.)
Visual (non-quantitative) analysis of the abun-
dances of these species is designated by the
letters A (abundant), C (common), and R (rare).
As this is based on analysis of hand samples, it
may not reflect the true relationships of species
over an entire outcrop. At all locations except
Titus Pond, numerous samples were taken in
order to get a better representation of the species
present over the entire exposure. For a detailed
breakdown of the species found in the numerous
samples from each site see Hagey (in/prep.).

DISCUSSION

While all of the species of molluscs in
Table 1 may be found in marine or restricted
marine environments, the nature of the assem-
blages are diagnostic of a variety of habitats.
Depositional environments with the most effi-
cient connection to the open ocean (reef, subti-
dal, intertidal, open lagoon, and beach) typically
have high diversity assemblages. More restricted
lagoons and tidal creeks have lower diversity
assemblages. In the case of a tidal creek-lake

108



transitional environment, an assemblage is
expected to contain a mixture of typically ma-
rine fauna and typically lacustrine fauna.

Typical molluscs found in the present
day lakes and ponds of San Salvador Island
(Edwards and others, 1990; Edwards and Fre-
geau, in review) are used to define Pleistocene
deposits thought to have formed in lake environ-
ments. The characteristic species include: Ano-
malocardia auberiana and Polymesoda maritima
(bivalves), and Batillaria minima, Cerithidea
costata and Cerithium lutosum (gastropods).
There are modern exceptions, however, as noted
in Edwards and others (1990) and in Edwards
and Fregeau (in review). Several small water
bodies in the interior of San Salvador contain
anomalous assemblages of molluscs. The anoma-
lous fauna (i.e., Barbatia cancellaria, Codakia
orbiculata, and several species of oysters) are
usually associated with marine environments.
The ponds these species inhabit are connected to
the ocean by karst conduits and therefore main-
tain salinities equivalent to normal marine. There
are several possibilities as to how the marine
fauna got into the ponds (see Edwards and
others, 1990).

The most diverse assemblages of molluscs
are found at three outcrops representing shallow
and/or coastal marine environments: Cockburn
Town fossil reef (55 species), Quarry E (40
species), and Quarry A (32 species) (Table 1). All
three locations are interpreted to have experi-
enced direct communication with the open ocean
in the late Pleistocene. Fossil corals in the
Cockburn Town reef have been dated by U/Th
methods using mass spectrometry at approxi-
mately 131,000 - 119,000 ybp (Curran and
others, 1989). Fossil corals from Quarry A have
been U/Th dated using alpha counts at approxi-
mately 140,000 (+ 9,000) ybp (Carew and Myl-
roie, 1987). The assemblages of molluscs from
these sites serve well as a "typically marine"
comparison for all the other assemblages of
molluscs found in the interior regions of San
Salvador.

The more inland the deposits, the more
the diversity drops off. This tends to imply more
restricted or entirely restricted conditions during
deposition such as would be expected in a lake,
lagoon or tidal creek. The Base Ponds, Beach
Cave, Stouts Lake, Titus Pond, and Church Site
2 probably record a more restricted lagoon/tidal
creek environment. They all contain mainly
marine faunal assemblages of low diversity (in
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comparison with the known marine depositional
environments) (Table 1). Miller Pond, Watlings
Blue Hole, and Church Site 1 almost exclusively
contain molluscs typical of lake environments
(Table 1). Samples collected at North Victoria
Hill are interpreted to record transitional stages
of a flooding event (between lake and lagoon) or
perhaps fluctuating periods of more and less
restricted conditions. This type of environment
appears to explain the mixed assemblage of more
typically lacustrine fauna with more typically
marine fauna (Table 1).

platform edge,
depth 6m

present shoreline

Fig. 2. San Salvador Island at a +6 m sea level -
highstand. Note: There are no isolated inland
lakes. Stippled areas indicate land. (After

Mylroie and Carew, 1990)



Existing topographic structures of Pleis-
tocene age on San Salvador Island indicate thata
+6m rise in sea level, equivalent to oxygen
isotope substage Se (Shackleton and Opdyke,
1973), produces no isolated inland lakes. Instead,
a series of lagoons is produced with varying de-
grees of connectivity to the open ocean (Figure
2) (Mylroie and Carew, 1990; Vacher and Myi-
roie, this volume). Some of the inlets may have
been closed, however, allowing for lakes to exist,
and then later opened again. There is no way to
be sure that either or both of these events took
place. Therefore, if the lake deposits in question
were formed in a lacustrine environment, the
water bodies most likely were formed during the
transgressive or regressive phase of the sea level
highstand, when the platform was less complete-
ly flooded. Or, as Titus (1983, 1984, 1987) has
suggested, lake conditions may have existed
during a lower sea level rise at a different time
than substage Se (Figure 3). In an idealistic
model, it would be possible that the deposits
could record the transition from initial trans-
gression (lakes and more restricted lagoons) to
highstand (open marine and lagoons) to regres-
sion (lakes and more restricted lagoons). The rate
of sea level change and the duration of any given
level would have influenced deposition. Alterna-
tively, during the highstand, the formation or
breaching of barriers could alter the inland water
body environment, causing a change in the type
of mollusc accumulation.

Samples from Watlings Blue Hole and
Church Site 1 contain typical lacustrine mollus-
can assemblages and, therefore, most likely do
imply that at a time in the late Pleistocene inland
lakes were more extensive than at present. Both
of these localities also contain separate (from the
lacustrine) typical marine molluscan assemblages
(not mixed, as at North Victoria Hill). While no
in/situ exposures have been found around
Watlings Blue Hole, examination of the area
surrounding Church Site did result in an in/situ
exposure of the lacustrine facies (covered by
paleosol). Close inspection of a large block of
float revealed that some of the lacustrine facies
is overlain by the marine facies, which is in turn
covered by a paleosol. This sequence of lake-
marine-paleosol shows that at least some of the
lacustrine facies was in place before the marine
unit was deposited. The lacustrine facies, there-
fore, had to have been deposited during the
transgressive stage of a sea level highstand event,
or before breaching of a
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Fig. 3. Lake Cockburn: A large lake that could
have possibly formed from the coalescing of
smaller lakes due to a 2.5 m rise in sea level.
Land is indicated by diagonal lines. (Redrafted

from Titus, 1984)

restrictive barrier during the high stand. The
lack of an intervening paleosol between the lake
and the marine deposits precludes the lake
deposits as relicts of an earlier highstand (Carew
and Mylroie, 1989).

As mentioned previously, some of the
more inland deposits contain rather low diversity
marine faunal assemblages, suggesting restricted
conditions. "Restrictedness” indicated by mol-
luscan assemblages could possibly be used to
determine timing of dune formation. For exam-
ple, an assemblage that suggests more restricted



conditions would seem to imply preexisting
topography in order to create the. restricted
environment. Carew and Mylroie (1985) suggest
that the large interior dunes of San Salvador
Island formed on the oxygen isotope substage 5e
transgression. The presence of "restricted” faunal
assemblages appears to support this hypothesis.
(See also Bain, 1990).

CONCLUSIONS

Four types of fossil assemblages have
been defined, each representing a different
environment of deposition: lake, lagoon, lake-
lagoon transition, and marine. On San Salvador
Island, deposits found at Miller Pond, Watlings
Blue Hole, and Church Site 1 are thought to have
formed in a lake environment, based on the
molluscan fauna. The Base Ponds, Beach Cave,
Stouts Lake, Titus Pond, and Church Site 2,
containing low diversity marine assemblages of
molluscs, are interpreted as representing former
lagoon environments. North Victoria Hill con-
tains a mixture of lacustrine and marine fauna
and is therefore interpreted as having been a site
of lake-lagoon (tidal creek) transition. Molluscs
at the well-documented marine environments
Cockburn Town fossil reef, Quarry A, and
Quarry E indicate marine conditions as expected.

Church Site, containing two distinctly
different assemblages, is the closest thing to the
idealized model of a sea level highstand event
being recognized using mollusc deposition. Here
a lake deposit is overlain by a marine deposit.
Either or both of the following may be true: 1)
the lake deposits were formed on the transgres-
sion, followed by the marine deposits as the
platform became increasingly flooded; or 2) both
of the deposits were formed during the high-
stand of a sea level event, the marine deposits
forming after breaching of barriers rather than
continued sea level rise. The lack of an exposure
surface between the two units precludes their
deposition during separate sea level high stands.
Further analysis of the deposits (especially those
low diversity marine deposits found inland) may
also help to refine interpretations of preexisting
platform topography.
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Table 1. Molluscan fauna present at the eleven sampling sites shown in Figure 1. Approximate relative
abundances are designated by "A" (abundant), "C" (common), and "R" (rare). "(B)" and "(G)" indicate
bivalve and gastropod, respectively. Note: Church Site contains two distinctly different mollusc-rich
deposits - Church Site 1 and Church Site 2.

Fig. 1. Sampling locations on San Salvador Island.
1: Miller Pond; 2: Base Ponds. 3: Quarry A; 4:
Beach Cave; 5: Quarry E; 6: Stouts Lake; 7:
Watlings Blue Hole; 8: Titus Pond; 9: Church
Site; 10: Cockburn Town Fossil Reef; 11: North
Victoria Hill.

Fig. 2. San Salvador Island at a +6 m sea level
highstand. Note: There are no isolated inland
Iakes. Stippled areas indicate land. (After
Mylroie and Carew, 1990)

Fig. 3. Lake Cockburn: A large lake that could
have possibly formed from the coalescing of
smaller lakes due to a 2.5 m rise in sea level.
Land is indicated by diagonal lines. (Redrafted
from Titus, 1984)
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