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During the austral summers 1984-1985 and 1985-1986 expedi-
tions to the western margin of the Antarctic Peninsula, marine
geologic and geophysical data were collected from Marguerite
Bay (figure 1). In total, 73 piston core and box core stations were
occupied, and more than 150 kilometers of single-channel seis-
mic reflection data were acquired from the northern, ice-free
region of the bay (figure 2). This information is being used to
describe modern sedimentary dynamics and environments and
to shed some light on the Late Quaternary glacial history of the
area.
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Figure 1. Antarctic Peninsula region, with the Marguerite Bay area outlined.
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Figure 2. Locations of marine geologic stations and single-channel reflection seismic lines in Marguerite Bay. Solid lines denote austral
summer 1984-1985 seismic tracks; solid circles denote austral summer 1984-1985 piston cores and Shippek grabs; dotted lines denote austral
summer 1985-1986 seismic tracks; triangles denote austral summer 1985-1986 marine geologic stations. ("P" denotes piston core, "B"
denotes box core, "G" denotes Shippek grab).

Marguerite Bay is in a unique position with respect to the
present glacial drainage of the Antarctic Peninsula. The north-
ern part of the bay receives ice from small valley glaciers flowing
off the larger islands and from outlet glaciers draining the
Graham Land plateau. The southern part of the bay is the
terminus for ice draining north from Antarctica's northernmost
ice cap, the Palmer Land ice cap. This ice enters the bay prin-
cipally via the George VI and Wordie ice shelves, and the
advance and retreat of these ice shelves historically may serve as
a kind of climatic barometer for the region.

Bathymetric data show a very rugged seafloor throughout the
bay, with a number of deep troughs running roughly north-
south (figure 3). The origin of these troughs is not known,
although one of these features may coincide with the northward
extension of the George VI rift (Crabtree, Storey, and Doake
1985) into the southwestern part of the bay. This trough is quite
narrow (approximately 8 kilometers) and has very steep flanks
(8_100), with virtually no ponded sediment at its base. A seismic
reflection line from a trough lying to the southeast of Adelaide
Island shows some ponded sediment, but only at depths great-
er than 500 meters. The seismic data lend support to the idea
that these troughs are structural features that have been quar-
ried by glacial erosion. The great majority of the bottom of the
bay shows a thin drape of sediment over basement or older
glacial sediments.
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Work on piston cores has revealed a number of changes in
sedimentation which reflect historical changes in the glacial
setting of Marguerite Bay. Presently, siliceous oozes and muds
are being deposited throughout the bay at depths greater than

Figure 3. Bathymetry map of Marguerite Bay; contour lines are in
200-meter intervals.
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200 meters, although in a number of cores the siliceous interval
at the core top is less than 20 centimetes thick. Siliceous sedi-
ments overlie a variety of sediment types, including glacial
marine deposits, indicating that glacial ice is less extensive than
in the past. Basal tills were collected in the southwestern part of
the bay (85-115, 85-116, 85-118). The interpretation of basal till
was based on lithologic, textural, and geotechnical properties,
as outlined by Anderson et al. (1980). The lithology of the till
units in the three cores is identical (almost exclusively quartz-
mica schist), and a tentative source area has been identified on
northeastern Alexander Island (figure 1). Core 85-115 was re-
covered from a depth of 726 meters, and the presence of
grounded ice at such great depth indicates a major marine ice
sheet advance into the region (late Wisconsin?), as opposed to
an expansion of the George VI and/or Wordie ice shelves. No
evidence of grounded ice has yet been found in the northern
and eastern areas of the bay.

Due to the very rugged bathymetry and high submarine relief
(local slopes of greater than 100 are not uncommon), a number of
sediment gravity flows have been identified, including debris
flows (85-77, 85-123, 85-126) and turbidites (85-78, 85-123).
The frequency of these deposits indicates that sediment gravity
flow processes are important in the bay. Distinctly laminated

intervals have been discerned in three cores (85-72, 85-76,
85-79) using X-radiography. Further investigation is underway
to determine if these intervals are a reflection of anoxic condi-
tions in the past, if they represent annual or seasonal changes,
or if they are thin mass flow deposits.

During austral summer 1985-1986, extensive stretches of the
eastern and northern coastlines of the bay were aerially vid-
eotaped. This will allow a detailed study of the glacial-maritime
setting, and this information will be used to tie the nature of the
present coastline to the characteristics of the sediments found in
the bay.

This research was supported by National Science Foundation
grants DPP 83-15555 and DPP 85-16908.
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A series of ridge crest-trench collisions occurred along the
west coast of the Antarctic Peninsula during the Cenozoic (Her-
ron and Tucholke 1976; Barker 1982; and Cande, Herron, and
Hall 1982). In January 1985 a marine heat-flow survey was
carried out aboard the British Antarctic Survey research ship
RRS Discovery southwest of the Anvers fracture zone where a
ridge crest-trench collision occurred approximately 15 million
years ago (Barker 1982). Anomalously high heat flow has been

discovered coming from the oceanic crust and continental mar-
gin to the west of the Antarctic Peninsula.

The purpose of this study was to examine the thermal state of
one section of the Antarctic Peninsula where young oceanic
lithosphere has been subducted. At the time of arrival of the
ridge crest to the trench, subduction and spreading of the ridge
both stopped. A heat-flow anomaly should still be present
around the subduction zone since newly formed crust was in
the trench at the time of collision. Heat-flow patterns around
trench arc systems subducting old ocean crust in the West
Pacific show a distinctive low heat-flow zone centered around
the trench axis (Horai 1964; Uyeda and Horai 1964; Vacquier et
al. 1967; McKenzie and Sclater 1968; and Watanabe, Langseth,
and Anderson 1977). Conversely, other authors have found
zones of high heat flow along the center of complexes subduct-
ing young ocean coast in the Nankai trough (Yamano, Honda,
and Uyeda 1984) and along the west coast of North America
(Korgen, Bodvarsson, and Mesecar 1971).

Locations of the heat-flow stations (figure 1) were chosen to
determine best the thermal state of the surviving flank of the
spreading center (station 2) as well as that of the collision and
subduction complex (stations 3, 5, 6, and 7). Stations 2 and 3
were located over oceanic crust of ages 14.6 and 15 million years,
respectively. Stations 5 and 6 were located on the continental
rise (assumed to be over the extinct trench axis), and stations 7a
and 7b were located on the continental shelf.

Measurements were made using the Woods Hole
Oceanographic Institution digital heat-flow instrument and
outrigger thermistor probes (Jemsek, Von Herzen, and Andrew
1985). The instrument is made up of an electronics package that
is fastened to a weight stand with four to seven rapid-response
thermistor probes attached to a core barrel at approximately
0.75-meter spacing. Equilibrium temperatures at depths corre-
sponding to the location of the thermistors were determined by
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