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ABSTRACT

The Greater Antilles Outer Ridge is an 1800 km long,
submarine sedimentary ridge which lies below 5000 m in the
southwestern North Atlantic Ocean. Seismic reflection
profiles and core data indicate that the ridge is composed
of more than 6 x 10% km3 of acoustically transparent sedi-
ment which has accumulated above a sequence of acoustically
stratified sediments deposited before late Eocene time.

The sediments consist of low-carbonate, homogeneous,
terrigenous lutites which have accumulated at rates of up
to 30 cm/1000 yr. since the middle Eocene. Clay-mineral
analyses indicate that the chlorite-enriched sediment is
gerived from the northeastern continental margin of North

merica.

Abyssal contour-following currents which flow around
the Greater Antilles Outer Ridge are interpreted as an
extension of the Western Boundary Undercurrent (WBUC) found
along the continental rise of eastern North America. This
current system is proposed to be the agent which has trans-
ported sediment southward for more than 2500 km and deposited
it on the Greater Antilles Outer Ridge. Sediment is present-
ly carried in concentrations up to 65 ug/liter in the currents
flowing around the outer ridge, and mineral analyses show that
the suspended sediment has a northern provenance; it is simi-
lar in composition to the bottom sediment and is interpreted

as the source of sediment deposited on the Greater Antilles
Outer Ridge.

- The Puerto Rico Trench began to form in middle Eocene
time, and it cut off direct downslope sedimentation to the
Greater Antilles Outer Ridge. At the same time, the newly
formed WBUC interacted with existing sea-floor topography
and the Antarctic Bottom Water (AABW) flowing in from the
South Atlantic, and it began to deposit acoustically trans-



parent sediment on the eastern outer ridge. This depositional
pattern persisted until the middle or late Miocene, when
increased AABW flow diverted the WBUC to the northwest and
initiated deposition of the western sector of the Greater
Antilles Outer Ridge. Shortly thereafter, decreased AABW

flow and lower current speeds allowed rapid deposition of
sediment on the Greater Antilles Quter Ridge and on the

Caicos Quter Ridge to the west. The bottom topography has
controlled the abyssal current pattern, and current-controlled
deposition has continued to construct the Greater Antilles
OQuter Ridge since early Pliocene time.

Thesis Supervisor: Dr. Charles D. Hollister
Title: Associate Scientist
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CHAPTER I
INTRODUCTION

Thebarea investigated is the Greater Antilles Outer
Ridge north of Puerto Rico in the southwestern North Atlantic
Ocean (Fig. 1.1). This broad swell or rise was first
recognized on topographic maps by Tolstoy (1951). It can be
divided intorl) a western sector which rises from the
southern Hatteras Abyssal Plain near 24°N lat., 70°W long.
and extends southeast to about 21°N lat., 67°W long.; and
2) an eastern sector which extends along the north side of
the Puerto Rico Trench eastward to at least 56°W long. (Ewing -
and others, 1968). The Greater Antilles Outer Ridge is
bounded by the Nares Abyssal Plain, Vema Gap, and the
Hatteras Abyssal Plain on the north, the Silver Abyssal P]ain'
on the west, and the Puerto Rico Trench on the south. it is |
more than 1800 km long, from 110 to 220 km wide, and its
crest lies at a depth of 5100-5200 m (up to 700 m above the
surrounding sea floor). The Greater Antilles Outer Ridge is
thus comparable in length to the more familiar Blake-Bahama
Outer Ridge system, but its relief is only about one-third as
great.

This study arose during an investigation of the sediments
of the Greater Antilles Outer Ridge, which in jinitial research
were determined to be abyssal brown lutites of dominantly

terrigenous derivation interbedded with occasional calcareous






Figure 1.1.
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Bathymetry of the Greater Antilles Outer Ridge
and vicinity, contoured from precision soundings
of Woods Hole Oceanographic Institution and
Lamont-Doherty Geological Observatory. The
Greater Antilles OQuter Ridge, which extends from
24°N lat., 70°W long. to 21°N lat., 67°W long.,
and then east along the north side of the Puerto
Rico Trench, is not labelled in order to avoid
covering contours. Contours are in meters,
corrected for sound velocity in water (Matthews,
1939). Contours in Vema Gap are modified from
Heezen and Menard (1963), in the Virgin Islands
Passage from Frassetto and Northrop ?1957), on
the Caicos Outer Ridge from Schneider and

Heezen (1966), and on the Bahama Banks from HO
Charts BC 704 and 804. Control on bathymetry

is shown by light dotted lines.
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Tutites (the word lutite is used in this text as a descriptive'
term for unconsolidated sediment with grain»size less than
2 um, and no genetic associations are implied). Ericson and
otheks‘(1952) examined cores from the Greater Antilles Outer
Ridge and described them as "typical deep-sea red clay
“‘throughout" and "entirely red clay". Seismic reflection
profiles taken in this region (Ewing and Ewing,.1962; Savit
and others, 1964; Bunce and Hersey, 1966) demonstrated that
a blanket of acoustically transparent sediment up to 0.8 km
thick covers and actually forms the Greater Antilles Quter
Ridge in’many places. The origin of this accumulation of
sediment and the geologic evolution of the Greater Antilles
Outer Ridge was chosen as the topic of this research effort.
The most puzzTing problem in reconstructing the
geological history of the Greater Antilles Outer Ridge is the
origin of the upper, acoustically transparent layer, and
severa] working hypotheses can be tested. Extenéive accumu;
Tations of sediments with a similar acoustic nature occur at
numerous other Tocations in the world oceans, and some are
attributed to rapid deposition of biogenous material beneath
regions of high surface productivity (see for example, Ewing
and others, 1969). This mechanism could provide much of the
sediment on the Greater Antilles Quter Ridge; however, sedi-
ment cores from the tfansparent layer contain low-cérbonate,
texturally hqmogenequs, variegated, terrigenous sthy Tutites

with only scattered zones enriched in biogenous carbonate.
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This is expected since most of the Greater Antilles Outer
Ridge lies below the carbonate compensation depth. Further-
" more, the surface waters of the overlying southern Sargasso
Sea are relatively unproductive (Ryther and Menzel, 1960;
Be” and others, 1971). Core data from Site 28 of the Deep
Sea Drilling Project on the south flank of the outer ridge
(Bader and others, 1970) also indicate that the upper 170 m
of sediment, corresponding to the transparent layer, is
green-gray and brown lutite nearly devoid of biogenous'
material; thus accumulation of biogenous material can be
ruled out as an important factor in the deposition of the
transparent layer.

Bunce and Hersey (1966) suggested that the transparent
layer may be the remnant of a continental rise which extended
northward from Puerto Rico and pre-dated the formation of the
Puerto Rico Trench. However, continental rise sediments in
the western North Atlantic typically exhibit numerous strong
internal reflectors (Hoskins, 1967; Emery and others, 1970),
and cores from true continental rises contain numerous beds
of silt and fine sand (Ericson and others, 1961; Hollister
and Heezen, 1972). On the Greater Antilles Outer Ridge,
such rise-type sediments might also contain rapidly deposited
calcarenite layers similar to those found by Schneider and
Heezen (1966) on the Caicos Outer Ridge just 200 km to the
west. None of these features 1is observed in the transparent

lTayer.
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The working hypothesis chosen to explain thé origin of
the transparent layer is that near-bottom, contour-following
currents transporf fine-grained sediment from the continental
margin of eastern North America to the topographically
isolated Greater Antilles Outer Ridge and deposit the
suspended sediment there. Tucholke and Hollister (1970) and
Tucholke and others (1972) postulated that the necessary
current system might be the southerly extension of the
Western Boundary Uhdercurrént (Heezen and others, 1966;
Hollister and Heezen, 1972) which is active along the
continental rise of eastern North America, and the ramifica-
tions of this hypothesis are tested in this investigation.

The hypothesis of current-controlled sedimentation on
the Greater Antilles Outer Ridge was examined by studying:
1) the morphology and structure of the sediments on the
outer ridge and the chronology of their sedimentation;

2) the mineralogy of the sediment in order to determine its
provenance; 3) the present abyssal current pattern, and
4) the concentration, size distribution, and.composition of

suspended matter carried in the abyssal currents.
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CHAPTER 11
BATHYMETRY

GENERAL DESCRIPTION

The initial step-in‘this investigation was to construct
an accurate and detailed bathymetric map of the Greater
Antilles Outer Ridge and vicinity (Fig. 1.1) using more than
thirty thousand kilometers of precision echo-sounding tracks
obtained by Woods Hole Oceanographic Institution and Lamont-
Doherty Geological Observatory.

The crest of the ridge is generally at depths of 5100
to 5200 m, although basement peaks commonly interrupt the sea
floor and extend to shallower depths just north of the Puerto
Rico Trench. The crest is centrally located on the western
sector of the ridge but is displaced to the south on the
eastern sector. Several saddles or depressions with depths
up to 5400 m cross the eastern sector in a north-south
direction, and one deep (nearly 5500 m) depression interrupts
the western outer ridge near 23°N lat., 68°W long.

The flanks of the Greater Antilles Outer Ridge vary in

~gradient from about 1:150 to 1:250, the Targest gradients

being on the north flank of the northwest end of the outer
ridge and on the western flank near 68°W long. The south
slope of the eastern outer ridge (north slope of the trench)

is much steeper, with gradients as high as 1:30.
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Most of the western sector of the Greater Antilles Outer
Ridge shallower than 5500 m has an undulating surface of
regular to irregular small-scale sediment swells with spacing
of 1-12 km and amplitudes of 10 to 140 m (Fig. 2.1). The
eastern sector of the outer ridge tends to have less well
developed swells than the western sector. Sbbbottom layering
detected in 3.5 and 12 kHz echo-sounding profiles is normally
parallel to the sea floor, but in some cases differéntia]
depositioh and small scale migration of the swells can be
seen. These swells have been ascribed to possible tectonism
or to current-influenced deposition (Ewing and others, 1968;
Savit and others, 1964).

Detailed bathymetric surveys were made in the area of
22°N Tat., 67°30'W long. to determine the orientation of the
swells. Analysis of slope, spacing, and spaéing/amplitude
versus azimuth failed to show more than a weak elongation of
the swells in the east~wes£ direction, nearly perpendicu]af
to the regional contours of the Greater Antilles Outer Ridge
in this area. There is further evidence in the general
bathymetry of the northwestern section (Fig. 1.1) that the
small-scale features trend in a northeast-southwest direction,
also at right angles to the axis of the outer ridge. Although
-the imprecision of echo-sounding surveys made from a surface
vessel in mapping these swells limits the reliability of the
interpretations, there appears to be a trend toward 1inearity

in the features, with their crests roughly perpendicular to



Figure 2.1.

22

Echo-sounding profiles (12 kHz) on the north- .
west section of the Greater Antilles Outer Ridge,
illustrating the regular (top) and irregular
sediment swells (bottom) which trend more or

less perpendicular to the regional contours.

Note the parallel-bedded layers detected in the
upper profile. For locations see Figure 3.1.
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régiona] contours.

An area centered on 22°30'N lat., 67°30'W Tong. on the
northeast flank of the western sector of the outer ridge is
referred to as the "1ayered valley" region by Chase and
‘others (1966) and Bunce and others (1973). Detailed bathy-
metric surveys conducted by these authors show a series of
small ridges and valleys arranged like a dendritic tributary
systém extending toward the Nares Abyssal Plain. Here again,
the swells are oriented roughly at 90° to the outer ridge.
The valley floors are flat, and they are thought to be
formed by localized turbidity current deposition from the

outer ridge.

THE SCALE OF SEDIMENT SWELLS

The following series of sediment swells, listed in order
of decreasing size, appears on the Greater Antil]es‘Outer
Ridge:

1) The largest swells are those that are indicated on
the bathymetric map (Fig. 1.1) running generally perpendicular
to tﬁe axis of the outer ridge. Their spacing ranges fromv
about 6 to 12 km with amplitudes up to 140 m.

2) A second set, obseryed in echo-sounding profiles but
generally not shown on the bathymetric map, has spacings of
1-6 km and amp]itudes up to 90 m. Detailed bathymetric
surveys suggest that these swells have the same orientation
as those of 1) above. Mud swells with similar amplitude and

spacing were observed on the Caicos Outer Ridge to the west
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during leg 8 of ATLANTIS II Cruise 60.

3) Hyperbolic echoes are infrequently observed in
.echo-sounding profiles taken over the lower flanks of the
outer ridge. Their spacing ranges from tens to hundreds of
meters and their amplitude is only a few meters. The fact
that they are infrequentTy observed may reflect an actual
rarity, or it may result from the insensitivity of the
echo-sounding system in detecting weak "side echoes” from
small mud swells of fine-grained sediment. The fact that
each pulse of‘the echo-sounding system insonifies roughly
105m2 of sea floor at these depths may also confuse detection
of these features.

4) Superimposed on the above are smaller mud swells,
probably greater than 10 m in spacing and of < 1 m amplitude.
These are not detected in surface echo-sounding records but
are well i]]ustrated in many bottom photographs (see
Appendi x II). Since their size is intermediate between that
normally resolved by surface echo sounding and bottom
photography, it is not possible to assess their frequency and
distribution with the information presently available.

5) Ripples are déve]oped in certain areas of the
Greater Antilles Outer Ridge; they are easily recognized in
bottom photographs and have wavelengths of 20 to 30 cm and
amplitudes of about 5 cm (see Fig. 6.14).

It must be emphasized that none of these patterns is
universal on the Greater Antilles OQuter Ridge, nor is there

reason to believe that the patterns always occur together in
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this region. However, all of these features have wavelengths
and amplitudes similar to those of other abyssal sediment
swells in the deep ocean (see Fig. 9.13 of Heezen and

Hollister, 1971).

SURROUNDING PROVINCES
The southern end of the Hatteras Abyssal Plain, about
5500 m deep, bouﬁds the northwest end of the Greater Antilles
OQuter Ridge. If is connected to the Nares Abyssal Plain by
- Vema Gap, which slopes toward the east parallel to the north-
east f]énk of the outer ridge with a gradient of 1:1500. The
Nares Abyssal Plain provides the northern boundary for the
eastern sector of the outer ridge, and it slopes gently to
the east from a depth of 5800 h at 67°30'W long. down to
5900 m at 62°30'W 1long. The outer ridge is bounded on the
west by the Sj]ver Abyss;1 Plain, about 5500 m deep, and on
the south by the Puerto Rico Trench with depths of up to
8413 m. The north slope of the trench forms the south flank
of the eastern sector of the outer ridge. |
Two sills connect the Greater Antilles Outer Ridge with
marginal features of the Bahama Banks. The first of these,
near 23°30'N lat., 70°30'W long., is only very sTightly
elevated above the level of the Hatteras and Silver Abyssal
Plains. It connects the northwest end of the Greater
Antilles Outer Ridge with the Caicos Outer Ridge‘and has a
maximum depth of about 5485 m. The second sill connects the

southwest elbow of the Greater Antilles Outer Ridge to the
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apron at the base of Navidad Bank and Silver Bank. The
maximum depth of this sill is about 5230 m in a narrow
passage at the southeast end of the Silver Abyssal Plain.

The Greater Antilles Outer Ridge is thus formed by a

‘low, rolling rise of sediment with a hummocky surface,

rising 400-700 m above the surrounding flat abyssal plains.

Although the eastern sector bounds the Puerto Rico Trench
on the north, the western sector extends away from the

trench northwest to the Hatteras Abyssal Plain.

27



\\\_/



28

CHAPTER III
STRUCTURE OF THE GREATER ANTILLES OUTER RIDGE

PREVIOUS GEOPHYSICAL WORK

Portions of the Greater Antilles Outer Ridge have been
studied extensively by seismic reflection and refraction
over the last decade (Ewing and Ewing, 1962; Bunce and
Fahlquist, 1962; Northrop and Ransone, 1962; Savit and
others, 1964; Ewing and others, 1968; Bunce and Hersey, 1966;
Bunce and others, 1969).

In the present study, more than 20,000 km of continuous
seismic reflection profiles obtained by Woods Hole Oceano-
graphic Institution and Lamont-Doherty Geological Observatory
were examined to determine the structure of the basement and
the overlying sedimentary units in the vicinity of the
Greater Antilles Outer Ridge. The Tlocations of profiles
referred to in this text are shown in Figure 3.1.

The Greater Antilles Outer Ridge is characterized by
three main acoustic units recorded in seismic reflection
profiles (Figs. 3.2, 3.6, 3.11). The first and uppermost
unit is acdustica]]y transparent with thicknesses up to
1.0 sec reflection time. The second unit, which lies
imhediate]y beneath the transparent layer, ranges in thick-
ness from 0 to 1.0 sec reflection time, and it appears as
flat-lying, acoustically stratified sediment; it has been

suggested by Ewing and Ewing (1962) that this reflective
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Figure 3.1.
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Bathymetric map of the Greater Antilles OQuter
Ridge and vicinity showing locations of profiles
discussed in text: 1lines 1 and 2 are 12 kHz
profiles shown in Figure 2.1 (top and bottom
respectively), and 3-9 are seismic reflection
profiles. The star at 20°35.2'N lat.,

65°37.3'W long. shows the location of Site 28 of
the Deep Sea Drilling Project.
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Figure 3.2.

31

CONRAD 10 seismic reflection profile taken

along the crest of the Greater Antilles Outer
Ridge (Profile 7, Fig. 3.1). 'Note the upper,
acoustically transparent layer and the stratified
sediment beneath. Acoustic basement is poorly
defined, with possible peaks interrupting the
stratified Tayer at the right.
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sequence corresponds to layered turbidity-current deposits.
The stratified séquence overlies, and is often penetrated
by, a deeper reflector that exhibits an irregular, sometimes
broken, surface. No reflections are observed beneath the
strong echo of this third unit, and it is therefore referred
to as acoustic basement.

An observed increase in compressional wave velocity
from 1.50 to 1.77 km/sec with depth in the upper, acoustically
transparent layer, as determined by seismic refraction
measurements, indicates that it becomes increasingly
lithified with dépth (Savit and others, 1964; Bunce .and
others, 1969).. Velocities as high as 2.10 km/sec have been
reported for the transparent layer (Bunce and Hersey, 1966),
and a similar value was suggested by drilling through the
base of the transparent layer at Site 28 of the Deep Sea
Drilling Project (Bader and others, 1970; Fig. 3.2). The
second or stratified unit is characterized by velocities of
3.7 to 4.5 km/sec (Savit and others, 1964; Bunce and Hersey,
1966) a]though velocities as low as 3.0 km/sec have been
measured in certain areas west of 66°30'W long. (Northrop
and Ransone, 1962; Savit and others, 1964). The unit
referred to as acoustic basement has velocities of about
5.2 to 5.5 km/sec.

The geophysical studies indicate that the acoustically
transparent layer blankets most of the Greéter Antilles

Outer Ridge, but it is absent on the adjacent abyssal plains;
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the corresponding unit on the abyssal plains typically
contains multiple reflective horizons which are thought to
be stratified sediments emplaced by turbidity currents
(Hersey, 1965). A thin (< 0.2 sec) transparent layer
continues down the north slope of the Puerto Rico Trench
in places andvdips beneath the trench sediments (Bunce

and Hersey, 1966; Chase and Hersey, 1968). Acoustically

transparent sediments also occur on the two sills to the

~west of the Greater Antilles Outer Ridge and on the Caicos

Outer Ridge (Fig. 3.3). The fo]]oWing discussion treats

each of the above units in more detail.

ACOUSTIC BASEMENT

Acoustic basement under the eastern sector of the
Greater Antilles Outer Ridge has velocities in the range
5.2 to 5.5 km/sec, suggesting that it is oceanic layer 2
(Raitt, 1963; Ludwig and others, 1970). It is extremely
irregular in configuration, and in seismic reflection profiles
it may dip to more than one-second reflection time beneath
the sea floor. Acoustic basement also interrupts the over-
lying stratified and transparent sediment, occasionally
rising more than 500 m above the surrounding sea floqr to
depths shallower than 4700 h (Figs. 3.1, 3.4). The irregu-
1arity appears more pronounced underneath the Greater
Antilles Outer Ridge than under the Nares Abyssal Plain to
the north, and,'although there is a general increase in depth

to acoustic basement north of the outer ridge, basement peaks






Figure 3.3.
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Map showing dominant sediment type and sediment
thickness above Datum A and above the basement
peaks interrupting Datum A. Thicknesses are in
seconds reflection time. The southern 1limit of
the study is marked by the Bahama Banks escarp-
ment and the 7000 m contour on the north slope
of the Puerto Rico Trench. Datum A (cross-
hatched) crops out near the southern end of the
Silver Abyssal Plain and in at least two places
at the base of the Bahama Banks. The symbols
at the Tower left depict depths to basement
peaks which interrupt Datum A. DSDP Site 28

is marked by a star, and control for mapping is
shown by 1light dotted lines.
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Figure 3.4.
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Map showing the distribution of Datum A and the
basement peaks which interrupt it. The WNW/ESE-
oriented, dashed Tines indicate possible struc-
tural lineaments in the acoustic basement. See
Figure 3.6 for an idealized representation of
Datum A and the peaks which interrupt it. Note
that basement interruptions of Datum A are
restricted primarily to the eastern sector of
the Greater Antilles OQuter Ridge and to the Nares
Abyssal Plain. The dotted Tines roughly mark
the 5500 m isobath, and the 7000 m contour along
the north slope of the Puerto Rico Trench is the
southern 1imit of mapping. DSDP Site 28 is
marked by a star.
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still locally break through the stratified abyssal-plain
sediments. Acoustic basement thus forms a broad structural
high under the eastern sector of the Greater Antilies Quter
Ridge, parallel to the east-west trend of the Puerto Rico
Trench.

There is also some indication of smaller scale, WNW-ESE
trending, basement structural ridges within the outer ridge -
abyssal plain province (Fig. 3.4). The lineations are
poorly defined, but they agree closely with the overall
tectonic fabric of the oceanic basement in this region
(Johnson and Vogt, 1971). |

Under the western sector of the Greater Antilles OQuter
Ridge, acoustic basement lies at such great depths (>1.5
seconds) that it is rarely observed.

| Dredge hauls from near the 1eve1 of the acoustic base-
ment on the north slope of the Puerto cho Trench have
recovered basalt, serpentinite, chert and limestone. Bowin
and others (1966) suggested that the 5.2 to 5.5 km/sec layer
(layer 2) may be composed primarily of serpentinized
peridotite with some altered basalt. However, Chase and
Hersey‘(i968) felt that basalt flows, possibly interbedded
with Timestone and chert, compose the acoustic basement, and
they concluded that the serpentinite came from the top of a
deeper crustal layer of velocity 6.5 to 6.6 km/sec (the
"oceanic layer" or layer 3). It seems reasonable that
acoustic basement (layer 2) in this region is basaltic crust

which originated at the Mid-Atlantic Ridge (Bunce and

R
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others, 1973), and the upper portions probably contain
subsequent local basalt flows interbedded with consolidated
sedimentary rocks.

Certain limits can be placed on the age of acoustic
basement and the."oceanic layer" under the eastern sector
of the Greater Antilles Outer Ridge. The oldest sedimentary
rocks recovered from the north slope of the Puerto Rico
Trench are middle Cenomanian (about 100 m.y.) in age (Todd
and Low, 1964), and they probably originated from near the
top of acoustic basement (layer 2) or from the base of the
overlying stratified layer. Extrapolation of data from
magnetic anomalies and JOIDES borehole results (Pitman and
Talwani, 1972) into this area suggests a crustal age of
110-130 m.y. Thus the sea floor in this area was probably

first formed no earlier than the early Cretaceous.

THE STRATIFIED LAYER

The acoustically stratified sediment directly overlying
acoustic basement and forming flat-lying ponds between base-
ment peaks under the Greater Antilles Outer Ridge is referred
to hereafter as the stratified layer; it has compressional
wave ve]ocitiés of about 3.0 to 4.5 km/sec.

A distinctive reflector observed in the stratified
layer and here referred to as Datum A is ubiquitous in the
area studied, excepf under portions of the Greater Antilles
Outer Ridge east of 63°W long. (Figs. 3.4-3.6). Datum A

marks the top of the stratified layer under the eastern
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Figure 3.5.
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CONRAD 8 seismic reflection profile from :
20°13'N Tat. to 22°04'N lat. along 62°52'W long.
On this far eastern sector of the Greater
Antilles Outer Ridge, Datum A and the stratified
layer are usually absent, and the transparent
layer lies directly on acoustic basement. How-
ever, Datum A is observed under the flanking
Nares Abyssal Plain (right).
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Figure 3.6.
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Idealized profile along the topographic axis of
the Greater Antilles Outer Ridge. Note that
Datum A marks the top of the stratified layer
under the eastern sector but is overlain by
further stratified sediment in the western sector.
At the right, basement peaks with thin covers of
transparent or stratified sediment interrupt
Datum A. The deepest reflector at the left may
be 'Horizon 8 (Windisch and others, 1968).
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sector of the outer ridge, but it is commonly overlain by
additional stratified sediments to the west (Fig. 3.6).
Under the Greater Antilles Outer Ridge it is generally well
defined and readily traced, although it becomes indistinct
benéath the ridge axis in some profiles over the northwest
section. In Vema Gap Datum A is strongly distorted, but
in other areas it is relatively smooth.

The Woods Hole seismic profiles in several instances
fail to define Datum A clearly under the outer ridge,
. particularly on the north-south lines. 1In these instances
the reflectof could be traced as a weak echo 0.05 to 0.20 sec
above the stratified sequence. |

In virtually all instances where profile tracks
crossed, correlation of Datum A in the profiles was within
0.1 sec. EXceptions occurred in areas where rapidly changing
basement topography and navigation uncertainties made exact
correlation difficult.

Datum A resembles the sequence of reflectors referred
to as Horizon A in the western North Atlantic (Ewing and
others, 1966; Ewing and others, 1970). At the locations
where it has been sampled, Datum A is of early to middle
Eocene age (see below), as is Horizon A in certain parts of
the Atlantic (Ewing and others, 1970). However; Datum A
often overlies a‘deeper sequence of reflectors (Fig. 3.7)
which could just as easily constitute Horizon A, and for this

reason Datum A is treated separately from Horizon A.
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CONRAD 10 seismic reflection profiie from the
Bahama Banks across the Caicos Outer Ridge and
Greater Antilles Outer Ridge to Vema Gap (Profile
4, Fig. 3.1). Note that reflectors occur both
above and below Datum A under the Greater
Antilles Outer Ridge and that reflectors appear
to rise and terminate in an angular unconformity
under the Caicos Outer Ridge. Datum A appears

to crop out at the base of the Bahama Banks.
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