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Abstract: Scismic data reveal that a thick accumulation of sedimentary deposits (approximately 3.5 km of
stratigraphic section) occupies the northern portion of Larsen Basin. By extrapolation to outcrops on Seymour and
James Ross islands, the basin fill is predominantly Tertiary in age. Two major units are recognized, an older
progradational unit, sourced from the Seymour/James Ross island area and the Joinville Island Platform, and a
younger aggradational unit. The older sequence, comprised of two mappable units, contains an extensive series of
seaward-dipping strata, bound by a fault zone, resting uncomformably on intensely folded and faulted strata. The
underlying tectonized strata are inferred to be Mesozoic in age, based on extrapolation to local outcrops. A fault zone
trends north-northeast by south-southwest across the study area, offsetting the older progradational unit from the
younger unit. A glacial unconformity may correspond to the fault zone. The younger unit, comprised of two
sequences, contains broad erosional surfaces and massive intervals interpreted to be subglacial deposits. The
subglacial facies grade offshore into more evenly laminated deposits, assumed to be relatively distal glacial marine
facies. Glacial erosion has left virtually the entire 3.5 km thick section of the basin exposed at one place or another
on the shelf. Thus, this area is suited ideally for shallow drilling. Core data, when used in conjunction with other data
sources from this area, should yield a more complete Paleogene-Neogene stratigraphic record for this region of the

northwestern Antarctic Peninsula than any other area studied to date.
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Introduction

James Ross and Seymour islands provide the most com-
plete onshore record of Antarctica’s late Cretaceous through
Eocene climate history and a rich floral and faunal fossil
record of adaptation to increased darkness and cooling
associated with Antarctica’s migration toward the pole and
the onset of glacial conditions. Unfortunately, the Oligocene
and younger strata expected to record these changes are not
exposed on the islands. The primary objectives of the United
States Antarctic Program 1991 (USAP 91) included: 1)
determining the distribution of the stratigraphic succession
offshore; 2) mapping the extent of these strata on the shelf;
and 3) identifying potential sites where these strata could be
sampled by shallow drilling and/or piston coring.

Toward these ends, an area approximately 100 km x 100
km was surveyed from the R/V Polar Duke during USAP 91
offshore of James Ross and Seymour islands (Fig. 1). A grid
of high resolution seismic profiles with an approximate
spacing of 25 km covers this region (Fig. 1). Navigation
relied on GPS, with short periods of SatNav, an older, less
accurate form of satellite navigation. The Instituto Antartico
Argentino conducted a refraction survey in the region of the
northern Antarctic Peninsula during the 1983/1984 summer
season. They augmented their data set with a previously
acquired single channel seismic reflection survey (Keller et
al., 1985) (Fig. 1). Unfortunately, few of the Argentine data
are published.

Geologic Setting

Few seismic surveys exist for the offshore regions adja-
centto the eastern Antarctic Peninsula predominantly because
ice cover in the region prohibits the acquisition of ship-

obtained data. Thus, inferences about the geology of the
continental margin rely heavily on studies from the adjacent
Antarctic Peninsula.

Figure 1 shows the location of Larsen Basin, the largest of
aseries of basins in this region (Macdonald and Butterworth,
1990). The stratigraphy of the basin is inferred from outcrops
along the Lassiter, Orville and Black coasts and from ex-
posures on James Ross, Seymour and adjacent islands (Fig.
2). Figure 3 presents a stratigraphic column for the Larsen
Basin.

The study area lies within the extensive back-arc terrain
associated with the Palmer Magmatic Arc (Elliot, 1983;
Macdonald and Butterworth, 1990). The oldest sedimentary
deposits belong to the Trinity Peninsula Group, and typically
consist of mudstone or shale alternating with beds of siltstone
orsandstone (Fig. 3). Nearly 14 km of geosynclinal sediments
comprise this group. The Trinity Peninsula Group is the pre-
Jurassic basement of the magmatic arc.

Large-scale folding of Trinity Peninsula Group rocks
prior to Mesozoic time, accompanied by regional meta-
morphism, resulted in the deposition of Middle Jurassic
alluvial deposits, derived from the Trinity Peninsula Group.
These deposits are distributed sparsely over the northern
Antarctic Peninsula.

In the northern Antarctic Peninsula, mudstones and tuffs
of the Jurassic Nordenskjold Formation accumulated along
the margin of a back-arc basin (Fig. 2). These sedimentary
deposits are overlain by the Upper Jurassic Antarctic Pen-
insula Volcanic Group, comprised of agglomerates, rhyolites,
and andesites (Fig. 2). These volcanic rocks mark the in-
ception of volcanism associated with the active plate margin
(Elliot and Gracanin, 1983). By the early Cretaceous, con-
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Fig. 1. Geographic map of the study area, showing locations of seismic profiles and cores within Larsen Basin.

tinued uplift led to the emergence of a magmatic arc at the
site of the present peninsula (Farquharson, 1983).

Late Mesozoic to early Cenozoic sedimentary rocks that
out-crop on James Ross and Vega islands represent marine
volcaniclastic sediments deposited in a broad back-arc basin
that developed on the eastern border of the Trinity Peninsula
(del Valle et al., 1982) (Fig. 2). Late Cretaceous sedimen-
tary rocks of the Marambio Group occur within the James
RossIsland Basin with exposures on James Ross and Seymour
islands (Fig. 2). Deposition of the Marambio Group occurred
in response to the steady uplift of the Antarctic Peninsula
and northwestward migration of the magmatic arc (Elliot,
1983). The total thickness of this group exceeds 4.5 km. It
consists of marine conglomerates and calcareous, often
glauconitic, sandstones that were deposited in a shallow
marine environment (Rinaldi, 1982).

Lower Tertiary strata also are exposed on Seymour Island
and include the Paleocene deltaic deposits of the Cross
Valley Formation and the late Eocene to early Oligocene
prodelta, lagoonal, and deltaic deposits of the La Meseta
Formation (Elliot and Trautman, 1982). These sedimentary
deposits are capped by the Pliocene James Ross Island
Volcanic Group (Fig. 2).
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Methods

The data were acquired using a 100 in® (1639 cm?) water
gun and a 10 m, single channel streamer. Ice conditions
within the survey area ranged from moderate to solid pack,
thus preventing the use of a long streamer and requiring that
the gun and streamer be towed within the wake of the ship.
Still, a high signal to noise ratio was achieved. The data were
acquired at a six second firing interval, pre-filtered to
include data between 20 and 600 Hz, sampled at a 1000 Hz
frequency, and subsequently stored digitally. Preliminary
processing of the data included filtering using a band filter
of 60 Hz to 400 Hz to reduce noise, gain alterations (linear
adaptative), and scale changes.

Results

Data from the Polar Duke 1991 (PD91) cruise, augmented
by existing bathymetric data, were used to construct the
bathymetric map shown in Fig. 4. The shelf bathymetry is
atypical for Antarctica; it is somewhat shallower and does
not slope landward (Anderson, 1991). The only exception
occurs in Erebus and Terror Gulf, where a prominent glacial
trough, dubbed the Polar Duke Trough, extends from the
confluence of Prince Gustav Channel and Antarctic Sound
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Fig. 2. Bedrock geology of the region (British Antarctic Survey, 1985), and subcrop map for major seismic sequences.
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