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2. BATHYMETRY OF THE GEORGIA BASIN AND ENVIRONS1

Carl Brenner and John LaBrecque2

This map (Fig. 1, in backpocket) represents a significant ad-
vance in bathymetric detail over our previous contouring efforts
of the Georgia Basin area (LaBrecque et al., 1981; LaBrecque,
1986). Recently obtained bathymetric soundings from several
new sources, most notably the Polar Duke site survey and the
updated plotting sheets of the British and Argentine hydro-
graphic offices, have substantially expanded the bathymetric
data base for this still relatively underexplored region of the
world's oceans (see Fig. 2). In addition, gravity anomalies de-
rived from SEAS AT altimetry data (Haxby et al., 1983; Haxby
and LaBrecque, 1986) have provided insight into the morphol-
ogy of certain bathymetric features that are not as yet fully
defined by bathymetric soundings alone (Fig. 3). It should be
noted, however, that all of the features shown on the map are at
least partly supported by existing bathymetric data; no features
are derived from SEASAT data only.

One of the difficulties in compiling a bathymetric map of
this area is the advanced age of a large part of the data base. A
great many of the ship tracks in the western South Atlantic are
over 20 yr old and thus, predate the routine use of satellite navi-
gation. As a result, navigation data from these cruises are fre-
quently unreliable. In some cases, the navigation data can be
corrected by judiciously correlating track crossings with higher
quality navigation from more recent cruises; in places, however,
we have discarded whole strings of soundings as too ambiguous
for confident manipulation.

During the period 1975-1978, the ARA Islas Orcadas (Ar-
gentine Naval Hydrographic Service) carried out extensive geo-
physical surveying in the South Atlantic under a joint program
of the Argentine Naval Hydrographic Service and the U.S. Na-
tional Science Foundation, Division of Polar Programs. The
bathymetric data collected during these cruises, along with
soundings from Conrad and Vema (Lamont-Doherty Geologi-
cal Observatory—LDGO), Atlantis II (Woods Hole Oceano-
graphic Institution), Glomar Challenger (Deep Sea Drilling
Project), and Polar Duke comprise the predominant portion of
the reliable data base in the area. Table 1 lists the data sources
used in the compilation of the Figure 1 map.

The Polar Duke site survey was conducted in August and
September of 1986. Extensive surveys were made of three pro-
posed ODP drill sites, which were subsequently drilled on Leg
114 (Sites 698, 701, and 702). Bathymetry, magnetics, gravity,
and single-channel seismic data were acquired. In addition, three
cores and four dredges were recovered from seven bottom-sam-
pling stations. The seismic system used a 400-in.3 water gun and
LDGO streamer. The quality of the magnetic, gravity, and seis-
mic data is quite good, but the newly installed 3.5- and 12-kHz
systems on the site survey vessel did not function properly. As
a result, bathymetric data from the cruise have been derived
largely from the seismic-reflection data. Using this method, we

1 Ciesielski, P. E , Kristoffersen, Y., et al., 1988. Proc. ODP, Init. Repts., 114:
College Station, TX (Ocean Drilling Program).

2 Lamont-Doherty Geological Observatory of Columbia University, Palisades,
NY 10964.

found excellent correlations with bathymetry from other cruises
at data line crossings.

ODP Sites 699 and 700 were selected from preexisting single-
channel data collected by Islas Orcadas cruise 0775, which de-
fined the major features of the Georgia Basin.

The Georgia Basin spans about 500,000 km2. It lies on the
South American plate and is bounded to the west by the eastern
end of the Falkland Plateau (the Maurice Ewing Bank), to the
north by the Falkland Ridge, and to the east by the Islas Orca-
das Rise. To the south it is truncated by the South Georgia Plat-
form and the forewall of the South Sandwich Trench. The North-
east Georgia Rise effectively divides the Georgia Basin into two
sub-basins, sometimes referred to as the West and East Georgia
basins. Magnetic anomaly studies indicate that basement age is
Cretaceous throughout; anomaly M10 (-130 Ma; Kent and
Gradstein, 1986) has been identified in the western part of the
basin, whereas the eastern basin terminates at the Islas Orcadas
Rise in the Cretaceous magnetic quiet zone. The absence of
identifiable magnetic anomalies in the eastern Georgia Basin re-
quires that tectonic inference be used to date this part of the
basin.

The Georgia Basin was formed by a series of tectonic events
that began in the Late Cretaceous. Before the late Màestrich-
tian, there was an active spreading center to the south of the
present-day Agulhas Fracture Zone Ridge in the eastern South
Atlantic (duPlessis, 1977; Barker, 1979; LaBrecque and Hayes,
1979; LaBrecque, 1986; Raymond and LaBrecque, this volume).
LaBrecque and Hayes (1979) proposed that convergence between
the South American plate and the Mesozoic Malvinas plate gen-
erated the Northeast Georgia Rise during the Late Cretaceous.
The Falkland and Agulhas ridges east of the Northeast Georgia
Rise were probably generated during this period. At about chron
C29, the end of the Cretaceous, the spreading axis jumped west-
ward (LaBrecque and Hayes, 1979), displacing the Bouvet Triple
Junction southwestward and initiating the formation of the Islas
Orcadas and Meteor rises. The continued opening of the South
Atlantic has subsequently separated these conjugate aseismic
ridges. Since the Oligocene, the eastward motion of the South
Georgia Platform and the South Sandwich plate has truncated
the southern extent of the Georgia Basin and probably gener-
ated significant intrabasin deformation.

There are new features and reinterpretations in this map. We
now believe, for example, that the Northeast Georgia Rise de-
generates to a group of small seamounts north of 50°S. This in-
terpretation is supported by the SEASAT data set; the bathy-
metric data are ambiguous.

The Falkland Fracture Zone changes morphology near the
intersection with the northern extension of the Northeast Geor-
gia Rise, near 36°W, 49°S. To the east of the rise, the Falkland
Fracture Zone is a single ridge with an average relief of 2500 m.
The oceanographically important Falkland Gap is at the inter-
section, and to the west of the intersection, the Falkland Ridge
is a double ridge with less relief (1500 m), which extends to the
northern margin of the Falkland Plateau. It should be noted
that little high-quality geophysical data are available in the re-
gion of the Falkland Gap. Hence, the nearby morphology and
crustal structure are speculative.
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Figure 2. Track chart showing the bathymetric data base used in the compilation of the Figure 1 map. The Polar Duke site survey track is shown with a heavy line.
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Figure 3. Contour map of the SEASAT gravity field. The contour interval is 10 mgals.
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Table 1. Sources of bathymetric soundings.

Lamont-Doherty Geological Observatory, Columbia University
Palisades, New York 10964 USA

Woods Hole Oceanographic Institution
Woods Hole, Massachusetts 02543 USA

Scripps Institution of Oceanography
La Jolla, California 92093 USA

Defense Mapping Agency
Hydrographic/Topographic Center
6500 Brookes Lane
Washington, DC 20315 USA

National Science Foundation
Washington, DC 20315 USA

National Geophysical and Solar-Terrestrial Data Center
Boulder, Colorado 80302 USA

University of Birmingham
Birmingham, B152 TT United Kingdom

Hydrographic Office
Ministry of Defense
Taunton (Somerset) TAI 2DN United Kingdom

Servicio de Hidrografia Naval
1271 Buenos Aires, Argentina

Instituto Hidrografia de la Armada
Valparaiso, Chile

We have also mapped, for the first time, a small but promi-
nent ridge (named Soledad) on the eastern flank of the North-
east Georgia Rise. Located roughly between 53° and 53.5°S,
the Soledad ridge has the same orientation as the southeastern
part of the rise and exhibits a relief of about 1000 m. Examina-
tion of the seismic-reflection profiles reveals that it is a base-
ment feature and that bottom-water currents have scoured a
channel on its southeastern flank.

The morphology of the Islas Orcadas Rise is better defined
with the addition of the Polar Duke data set. The feature, as de-

fined by the 4000-m isobath, becomes quite narrow at about
50°S, before broadening considerably to the south and trans-
forming into a southwestward-trending lineament of seamounts
south of 53°S. Similar but more extensive "pinching" is also ev-
ident at the conjugate region of the northern Meteor Rise, in
the Agulhas Basin (LaBrecque et al., 1981; Raymond and La-
Brecque, this volume). The Islas Orcadas Rise, and to some ex-
tent the Meteor Rise, appear to be dissected by transverse valleys
that extend into fracture zones of the present-day mid-ocean
ridge system (LaBrecque, 1986; Cande et al., in press). The
structure is clearly displayed in the SEASAT gravity maps. This
segmentation of the rises probably reflects enhanced volcanic
effusion from magma chambers during initial rifting. Continua-
tion of the spatial distribution of these spreading cells into the
present-day mid-Atlantic illustrates the stability of the spread-
ing system.
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