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The success of a genus in terms of adaptation to en-
vironment, abundance, and geographical distribution
patterns is recorded. The occurrence patterns are cor-
related with changing conditions in the physical envi-
ronment and with evolutionary changes in other marine
microfossil groups. Distinct patterns emerged from this
study that show potential for further, more detailed
analyses.
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Antarctic Climate Evolution II (joint
with C, A, OS, GC)

Presiding: R B Dunbar, Stanford
University; M Siegert, University of
Bristol

PP22B-01 1330h INVITED

Antarctic Climate Evolution: The Next
Step

Peter J Barrett (peter.barrett@vuw.ac.nz)

Victoria University of Wellington, Antarctic Research
Centre PO Box 600, Wellington x, New Zealand

The Antarctic ice sheet plays a special role in the
global atmosphere-ocean system due to its influence
on Southern Hemisphere climate, on water masses and
deep-ocean ventilation and on sea level world-wide.
However, its behaviour is still poorly understood, and
in particular the nature and timing of its likely response
to global warming. In the last decade Antarctic mar-
gin drilling by the Ocean Drilling Programme and the
Cape Roberts Project, along with land-based studies of
glacial deposits and landscape history, have provided
a widely accepted view of the formation of ice sheets
on Antarctica through Cenozoic times. Although the
Antarctic continent has been in a polar position since
the early Cretaceous, the first records of a continen-
tal ice sheet there are not found until around 34 Ma.
From that time on the continent supported temperate
ice sheets that responded to Milankovitch forcing. The
cool temperate vegetation around the coast declining
to sub-polar tundra until around a permanent ice sheet
became established around 14 Ma. This most likely
continued to respond to orbital forcing, though it may
have been more variable in size than the cold ice sheet
of Quaternary times. While some regional issues re-
main unresolved there is now increasing interest in the
causes of the major cooling events at around 34, 24 and
14 Ma, and the warming events of the mid Pliocene
and MIS 31 and 11. Future work not only involves
drilling at key locations to sample strata the record
these transitions (eg. ANDRILL), but also the test-
ing and extension of these results through the use of
the new generation of climate models and their cou-
pling with ocean, ice sheet and sediment models (ACE:
www.geo.umass.edu/ace/ ). The goal is to simulate
Antarctic climate for varying influences, such as atmo-
spheric CO2 levels and changing topography in order
to understand the behaviour of ice sheets and shelves,
to simulate past behaviour and provide scenarios for
possible futures.

PP22B-02 1345h INVITED

Coupled Climate-Ice Sheet Simulations
of the Early Cenozoic History of the
Antarctic Ice Sheet

Robert M DeConto1 (413-545-3426;
deconto@geo.umass.edu)

David Pollard2 (pollard@essc.psu.edu)
1Department of Geosciences, University of Mas-

sachusetts, Morrill Science Center, Amherst, MA
01003, United States

2EMS Environment Institute, Pennsylvania State
University, 2217 Earth-Engineering Sciences, Uni-
versity Park, PA 16802, United States

Numerical modeling studies of ancient Antarctic ice
sheets have relied on empirical parameterizations based
on modern climatologies for their surface mass balance
forcing. An alternative approach, using a Global Cli-
mate Model (GCM) asynchronously coupled to a dy-
namical ice sheet model, has been developed, tested,
and applied to the early glacial history of Antarctica.
The coupled GCM-ice sheet model was used to test the
sensitivity of the coupled atmosphere-ocean-cryosphere
system to evolving Cenozoic boundary conditions, in-
cluding paleogeography, atmospheric carbon dioxide,
changing orbital parameters, and changes in ocean heat
transport. The asynchronous coupling scheme enables
long (106 year) integrations, simulating not only ice
sheet inception, but subsequent ice sheet variability
over orbital timescales.

Our results suggest that the combination of declin-
ing Cenozoic atmospheric carbon dioxide and an orbital

configuration producing cold austral summers trig-
gered snow/ice albedo and height-mass balance feed-
backs that allowed a continental-scale East Antarctic
Ice Sheet (EAIS) to form in a relatively sudden transi-
tion. In the model, the CO2 threshold for glacial incep-
tion is between 3 and 2.5 present. The simulated early
Oligocene ice sheets exhibit extreme variability in re-
sponse to orbital forcing. Changes in ocean heat trans-
port, like those assumed to have occurred in response
to the opening of Southern Ocean gateways (Tasma-
nian and Drake Passages) are shown to have a smaller
effect than that expected in the transition from a green-
house to icehouse climate, having only a minor effect
on the timing of major glaciation. In our model, the
opening of the Drake Passage is a potential trigger for
glacial inception, but only within a narrow range of at-
mospheric CO2, reinforcing the importance of pCO2 as
a fundamental boundary condition for Cenozoic climate
change.

PP22B-03 1400h

Antarctic Ice and Sediment Flux in the
Oligocene Simulated by a Climate-Ice
Sheet-Sediment Model

David Pollard1 (814 865 2022;
pollard@essc.psu.edu)

Robert M. DeConto2 (413 545 3426;
deconto@geo.umass.edu)

1Pennsylvania State University, EMS Environment In-
stitute 2217 Earth Engineering Sci. Pennsylvania
State University, University Park, PA 16802, United
States

2University of Massachusetts, Department of Geo-
sciences University of Massachusetts, Amherst, MA
01003, United States

Models of subglacial deformable sediment and ice-
free sediment transport are added to a global climate
(GCM)-dynamical ice sheet model. The coupled model
is applied to the evolution of early Oligocene Antarc-
tic ice sheets, sediment distributions, and coastal sedi-
ment discharge under a range of prescribed atmospheric
CO2 and orbital variations. The GCM-ice sheet model
uses a computationally efficient asynchronous coupling
scheme, enabling long (10 million year) integrations.
The sediment component is initialized with a uniform
50m layer of regolith, assumed to have accumulated
prior to the onset of widespread glaciation. Subglacial
sediment deformation in the upper tens of cm is driven
by basal shear stress where the basal ice is melting. The
spatial distribution of sediment evolves by bulk trans-
port of sediment under the ice, quarrying of new till by
glacial ice in contact with clean bedrock, and fluvial
downslope transport of freshly exposed sediment to the
continental margin.

With a prescribed gradual decline of atmospheric
CO2 over the 10 Ma long simulations, a sudden transi-
tion occurs around 2.5 x present CO2, from relatively
small land-based ice caps localized on high topography,
to a single large East Antarctic ice sheet comparable
to today. Much of the pre-existing sediment is trans-
ported to the coast by the action of repeated orbital
cycles, funneled into continental scale drainage basins
and thence to a small number of major discharge sites.
The predicted spatial and temporal patterns of sedi-
ment discharge are compared with observed distribu-
tions and core records of offshore Cenozoic sedimentary
deposits.

PP22B-04 1415h

Antarctic Ice Evolution Viewed from NJ
and the Deep sea

Kenneth G Miller1 (kgm@rci.rutgers.edu); M A
Kominz2; J D Wright1; J V Browning1; S A
Pekar3; P J Sugarman4

1Dept. Geological Sciences, Rutgers U., Piscataway,
NJ 08534

2Dept. Geosciences, W. Michigan U., Kalamazoo, MI
49008

3LDEO, 9W, Palisades, NY 10964

4NJGS, PO Box 427, Trenton, NJ 08625

Backstripping of mid-Cretaceous to Miocene sec-
tions from the New Jersey Coastal Plain (ODP Legs
150X and 174AX) provides a eustatic estimate for 100-
8 Ma. Backstripping extracts amplitudes of global sea
level from passive margin records by accounting for
paleo-water depth variations and progressively remov-
ing the effects of sediment loading (including the ef-
fects of compaction) and tectonic subsidence. Rapid
(less than 1 m.y.) sea-level lowerings of 20-35 m are
associated with Cretaceouslower Eocene sequences; eu-
static rises approach 50 m in some instances. Middle
Eocene lowerings were approx. 45 m. Glacioeustasy is
the only known mechanism that can account for these
large, rapid changes. 2-D backstripping of Oligocene

sequences yields estimates of 20-60 m for eustatic low-
erings. 1-D backstripping yields early Miocene am-
plitudes of up to 40 m, whereas estimates of middle-
late Miocene eustatic change are generally lower (20-
40 m). We interpret the sea-level estimates in terms
of glacioeustasy and reconcile the sea-level and deep-
sea oxygen isotopic records. Because large N. hemi-
sphere ice sheets developed during the late Pliocene, we
ascribe these eustatic changes to Antarctic ice-volume
variations, and thus, provide a prediction for Antarc-
tic cryospheric evolution. Ephemeral small (20 m sea-
level equivalent; 30% of the modern East Antarctic Ice
Sheet [EAIS]) to medium-sized (35 m equivalent; 50%
EAIS) ice sheets existed in Antarctica even during the
peak warmth of the Late Cretaceous-early Eocene, al-
though most of the time Antarctica was ice-free. Larger
ice sheets (approx. 45 m equivalent, 70% EAIS) devel-
oped in the late middle Eocene (46 and 42 Ma). A large
( 54∓15 mm) earliest Oligocene drop in sea level was
associated with development of a large ice sheet (87%
EAIS), though sea level again rose by nearly 46∓15 m
about 1 m.y. later, suggesting near collapse of the ice
sheet. The ice sheet subsequently grew and decayed
numerous times in the Oligocene-middle Miocene, tes-
tifying to a very dynamic ice sheet between ca. 33 and
14 Ma. By the middle Miocene, the East Antarctic ice
sheet had become a permanent feature and sea level
changes were primarily controlled by small ice-volume
changes in Antarctica and the nascent growth of North-
ern Hemisphere ice sheets.

PP22B-05 1430h

Subglacial Bed Roughness in East
Antarctica and Implications for Ice
Sheet Dynamics

Martin J Siegert1 (+44 117 928 8902;
m.j.siegert@bristol.ac.uk)

Justin Taylor1 (jst@aber.ac.uk)

Bryn Hubbard2 (byh@aber.ac.uk)

Payne J Antony1 (a.j.payne@bristol.ac.uk)
1Bristol Glaciology Centre, School of Geographical

Sciences, University of Bristol, Bristol BS8 1SS,
United Kingdom

2Centre for Glaciology, Institute of Geography and
Earth Sciences, University of Wales, Aberysywth,
Aberystwyth SY23 3DB, United Kingdom

A large airborne radio-echo sounding database was
collected from East Antarctica in the 1970s. Flight
lines, which make up the survey, were arranged in a
grid, with a flight spacing of around 50 km. Naviga-
tional records and subglacial bedrock elevations were
recorded every 20 seconds (or about 1.67 km). Hence,
the RES database is made up of numerous bedrock
profiles, each several hundred kilometres in length, in
two orthogonal directions. These profiles were used to
calculate the bedrock roughness along the flightiness.
Spectral analyses were performed on 200 km sections
of each flight, with a spacing of 10 km. Roughness
coefficients were then calculated at a variety of scales
from the spectral results, from which maps of roughness
were established. The maps were then compared with
ice-sheet modelling results to assess how current ice
flow and subglacial temperatures correspond with bed
roughness. Roughness maxima, at Ridge B and Dome
A, correspond with the centre of the ice sheet where
the ice base is very cold. Hence, these regions, either
at present or in the past, may not be subject to glacial
erosion that would act to smooth the topography. At
Dome C the bed is smoother yet is also beneath the
ice sheet centre. We suggest that Dome A and Ridge B
have been covered by cold ice for several million years.
At Dome C, however, we argue that the smoother to-
pography is more consistent with a more dynamic erod-
ing glacial regime than the current ice sheet configura-
tion allows. Hence, the roughness at Dome C may be
an artefact of a former ice cover more dynamic over the
Dome C region than at present.

URL: http://www.ggy.bris.ac.uk/research/glaciology/
personalpp/siegert/mashome.html

PP22B-06 1445h

Neogene History of Antarctic Sea-ice
and Development of the Sea-ice
Diatom Community

David M. Harwood1 (402-472-2648;
dharwood1@unl.edu)

Steven M. Bohaty2 (sbohaty@es.ucsc.edu)

Jason M. Whitehead1 (jmwhitehead@hotmail.com)
1Department of Geosciences, University of Nebraska-

Lincoln, Lincoln, NE 68588-0340, United States

2Earth Sciences Department, University of California,
Santa Cruz, CA 95064, United States

Sea-ice plays an important role in the modern
Antarctic climate system and in this regions linkage
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to lower latitude regions. Today, the seasonal sea-
ice cover decouples oceanic heat transfer to the at-
mosphere, which amplifies winters low temperatures
and shifts sources of moisture far to the north. The
sea-ice zone is an important site for biological pro-
ductivity and bottom water formation, through cool-
ing and brine exclusion. The absence of the sea-ice
during past and future periods of elevated tempera-
tures would significantly impact the biology, oceanog-
raphy, glaciology and meteorology of the Antarctic
region. A unique diatom assemblage is adapted to
life in and around the sea-ice, and serves as an in-
creasingly useful proxy to mark the presence, extent
and duration of sea-ice cover. This assemblage domi-
nates Antarctic shelf sediments today and back through
most of the Quaternary. The oldest fossil diatom flora
with a similar composition and structure to that of
the modern sea-ice community was identified in a late
Miocene mudstone erratic MB-244C in coastal moraine
from McMurdo Sound. This assemblage did not persist
through to the present day, and it is absent, or sig-
nificantly reduced, in numerous marine diatom-bearing
strata of late Miocene, Pliocene and Quaternary age,
including the upper Miocene McLeod Beds of the Bat-
tye Glacier Formation, Prince Charles Mountains, the
lower Pliocene Sorsdal Formation in the Vestfold Hills,
the Pliocene sediments from the DVDP and CIROS
drillcores, and the lower Quaternary carbonate unit in
the Cape Roberts Project drillcore CRP-1. The sea-ice
diatom community likely persisted in low numbers in
interior fjords and basins, adjacent to glacier margins
during these times. The history of sea-ice development
and fluctuation during the Neogene appears to be com-
plex, with substantial variability in sea-ice cover. Core
records are currently insufficient to document the de-
tails of this history, and variation in the diatom assem-
blages through times of climate transition, but poten-
tial is high to utilize the diatom record as a proxy indi-
cator for sea-ice cover. Sea-ice likely existed in Antarc-
tic waters prior to the late Miocene, and morphological
analyses of species within several diatom genera recov-
ered in the erratic sample may provide a means of ex-
tending sea-ice interpretations back in time.

PP22B-07 1520h

Timing of West Antarctic Ice Sheet
Grounding Events in Ross Sea During
the Middle Miocene: Implications on
the Phase Relationships with the East
Antarctic Ice Sheet

Philip J. Bart1 (225 578 3109; pbart@geol.lsu.edu)

Juan M. Chow1 (225 578 3109; jchow1@lsu.edu)
1Louisiana State University, Department of Geology

and Geophysics, Howe-Russell Geoscience Complex
E235, Baton Rouge, La 70803, United States

A new regional seismic-stratigraphic analysis of the
Ross Sea outer continental-shelf stratigraphy shows
that there were at least 6 grounding events (i.e., ad-
vance and retreat of ice in contact with the sea floor)
during the middle Miocene. This analysis demonstrates
that the extent and thickness of ice on West Antarc-
tic must have been substantial on at least a few occa-
sions. The seismic correlation of the glacial erosional
surfaces to available age control at DSDP sites 272 and
273 shows that three of these grounding events occurred
during the Middle Miocene Climatic Optimum and thus
pre-date the major expansion of ice volume inferred
from the middle-Miocene shift on d18O and eustatic
records. Therefore, if the global ice volume was indeed
low during the Middle Miocene Climatic Optimum, and
if the Ross Sea age model is valid, the evolution of
the West Antarctic Ice Sheet probably was not a con-
sequence of East Antarctic Ice Sheet expansion over
the Transantarctic Mountains onto West Antarctica.
This suggests a first-order out-of-phase relationship be-
tween the evolution of the East- and West Antarctic Ice
Sheets.

PP22B-08 1535h

Numerical Ice-Sheet Modeling of the
Long-Term Development of Prydz
Bay, Antarctica: Tectonic Controls on
Ice-Sheet Dynamics?

Justin Taylor1 (44 1970 621 861; jst@aber.ac.uk)

Michael J Hambrey1 (mjh@aber.ac.uk)

Martin J Siegert2 (m.j.siegert@bristol.ac.uk)

Antony J Payne2 (a.j.payne@bristol.ac.uk)
1Centre for Glaciology, University of Wales, Aberyst-

wyth, Ceredigion, Aberystwyth SY23 3DB, United
Kingdom

2Bristol Glaciology Centre, University of Bristol, Uni-
versity Road, Bristol BS8 1SS, United Kingdom

A large quantity of geological data are now avail-
able from both offshore and onshore Prydz Bay and the

Lambert Graben, East Antarctica, covering the growth
and change of the East Antarctic Ice Sheet (EAIS) since
early Oligocene time. We have collated much of this in-
formation, in order to constrain the rates of deposition
of ice-sheet erosional products in this important sector
of the EAIS, together with changes in the limits and
styles of glaciation. Sedimentological data and indi-
cations of past climate from geological archives there-
fore formed the basis for constructing time-slice snap-
shots of possible morphological and climatic settings
throughout the past 30-35 Ma. All of these data have
then been used to constrain, or been tested by, a three-
dimensional numerical ice-sheet model, which incorpo-
rates grounding-line physics.

The primary concern was to assess likely ice-sheet
configurations which can be forced to match the geolog-
ical data, in particular, examining the possible causes
of the onset of ice-stream formation in Prydz Bay af-
ter the late Miocene epoch. We suggest that tectoni-
cally induced changes in the bathymetry of the Lam-
bert Graben and Prydz Bay are one of the major likely
causes of changes in ice-sheet dynamics, and thus ice-
sheet extent, in this sector of the EAIS. The results
of the numerical ice-sheet modeling show clearly that
tectonically induced bathymetric changes are sufficient
to alter the glacial environment in this region signifi-
cantly, in particular by controling the grounding and
stability of ice within the Lambert Graben and by fo-
cusing ice flow from the surrounding area. The history
of positive topographic features such as the bounding
Prince Charles Mountains are probably not that signif-
icant in controlling ice flow, however. Glacial erosion
may also have played a role in excavating the Lambert
Graben by promoting fast-flowing ice in a positive feed-
back. We have also assessed possible changes in mass
balance regime (climate) and find these too, to be a sig-
nificant, but probably less important contributor. The
overall outcome of morphological change was probably
to thus render this part of the East Antarctic Ice Sheet
more sensitive to sea-level change and to different mass
balance regimes.

PP22B-09 1550h

Application of Benthic Foraminiferal
Mg/Ca Ratios to Questions of
Cenozoic Climate Change

Katharina Billups1 (302 645 4249;
kbillups@udel.edu)

Daniel Schrag2 (schrag@eps.harvard.edu)
1University of Delaware, 700 Pilottown Road, Lewes,

DE 19958, United States

2Harvard University, 20 Oxford Street, Cambridge,
MA 02138, United States

We investigate the evolution of Cenozoic climate
and ice volume as evidenced by the oxygen iso-
topic composition of seawater derived from benthic
foraminiferal Mg/Ca ratios to constrain the temper-
ature effect contained in foraminiferal oxygen iso-
tope values values. We have constructed two benthic
foraminiferal Mg/Ca records from intermediate water
depth sites (Ocean Drilling Program sites 757 and 689
from the subtropical Indian Ocean and the Weddell Sea,
respectively). Together with the previously published
composite record of Lear et al. (2000) and the Neo-
gene record from the Southern Ocean of Billups and
Schrag (2002) we obtain three, almost complete repre-
sentations of the oxygen isotopic composition of sea-
water for the past 52 myr. We discuss the sensitiv-
ity of early Cenozoic Mg/Ca derived paleotemperatures
(and hence the oxygen isotopic composition of seawa-
ter) to assumptions about seawater Mg/Ca ratios. We
find that during the middle Eocene ( 49-40 Ma), mod-
ern seawater ratios yield Mg/Ca-derived temperatures
that are in good agreement with the oxygen isotope
paleothermometer assuming ice-free conditions. Inter-
mediate waters cooled during the middle Eocene reach-
ing minimum temperatures by 40 Ma. The correspond-
ing reconstructions of the oxygen isotopic composition
of seawater support ice growth on Antarctica begin-
ning at 40 Ma. At the Eocene Oligocene boundary,
Mg/Ca ratios (and hence temperatures) from Weddell
Sea site 689 display a well-defined maximum. We cau-
tion against a paleoclimatic significance of this result
and put forth that the partitioning coefficient of Mg in
benthic foraminifera may be sensitive to factors other
than temperature. Throughout the remainder of the
Cenozoic, the temporal variability among the records
is similar and similar to longer-term trends in the ben-
thic foraminiferal oxygen isotope record. Two excep-
tions occur during the early late Miocene and the early
Pliocene when minima in the oxygen isotopic compo-
sition of seawater suggest reductions in global ice vol-
ume that are not apparent in foraminiferal oxygen iso-
tope records. Maximum oxygen isotope values of seawa-
ter recorded during the Pleistocene at Southern Ocean
site 747 agree well with values derived from the geo-
chemistry of pore waters (Schrag et al., 1996) high-
lighting the value of the new Mg/Ca calibrations of
Martin et al. (2002) and Lear et al. (in press) ap-
plied in this study. We conclude that the application
of foraminiferal Mg/Ca ratios allows a refined view of
Cenozoic ice volume history despite uncertainties re-
lated to the geochemical cycling of Mg and Ca on long
time scales.

PP22B-10 1605h

Decadal-to-Millennial Oceanographic
Variability Along the Antarctic
Peninsula: ODP Site 1098
Demonstrates Strong Solar Forcing
Signals In The Southern Ocean

Robert B Dunbar1 (dunbar@stanford.edu)

Ana C Ravelo2 (acr@emerald.ucsc.edu)

Eugene Domack3 (edomack@hamilton.edu)

Amy Leventer4 (aleventer@mail.colgate.edu)
1Stanford University, Department of Geological and

Environmental Sciences Stanford University Stan-
ford CA, Stanford, CA 94305, United States

2University of California , Ocean Sciences Depart-
ment University of California, Sant Cruz, CA 95064,
United States

3Hamilton College , Geology Department Hamilton
College, Clinton, NY 13323, United States

4Colgate University , Department of Geology Colgate
University, Hamilton, NY 13346, United States

The Antarctic Peninsula is highly sensitive to cli-
mate change and is currently experiencing rapid and
unusual warming. In 1998, the Ocean Drilling Pro-
gram triple-cored the Palmer Deep (site 1098: 64o51’S,
64o12’W), a large depression off the west coast of
the Antarctic Peninsula, to examine Holocene oceano-
graphic variability. More than 50 m of diatomaceous
muds and oozes and muddy diamictons were recovered,
comprising the first high resolution, continuous, Late
Pleistocene through Holocene sediment record from the
Antarctic continental margin. As part of a multi-
proxy analysis of the site 1098 cores, we analyzed
biogenic opal, organic C and N concentrations, and
13C/12C and 15N/14N isotopic ratios of sedimentary
organic matter every 2.5-3 cm downcore (1600 sam-
ples, sample interval of about 8 years). We inter-
pret the main changes in these downcore parameters
as indicating substantial changes in productivity. In
particular, we note that 1) that the lowest productiv-
ity of the Holocene occurred during the past 2.5 kyrs
b.p., 2) Holocene variability in productivity is large,
about a factor of 3, 3) A mid-Holocene productivity
maximum is coeval with many mid- and low-latitude
Holocene paleoclimate records, and 4) evidence for so-
lar forcing at decadal to centennial periods is strong
as is the evidence for precessional forcing over millen-
nial timescales. Given the modern link between sea ice
and net annual primary production along the Antarctic
margin, it seems likely that episodes of enhanced pro-
ductivity, both during the middle Holocene and dur-
ing centennial productivity peaks were associated with
reduced ice cover. We explore several mechanisms by
which sea ice cover might respond in an fashion consis-
tent with our observations: 1) reduced westerly winds
(less evaporative cooling), 2) South Pacific gyre Spin-
up (less pole-equator T contrast), 3) more local warm
deep water upwelling. It is possible that the basic
ENSO dynamic we know from studies of interannual
variability in the Pacific also regulates climate change
at decadal to millennial timescales. The answer awaits
a more complete synthesis of additional Holocene land
and marine records but we note that the strongest
Southern Oscillation atmospheric pressure anomaly in
the Southern Ocean is in the Bellingshausen/Amundsen
seas, upwind from our Antarctic Peninsula study site.

PP22B-11 1620h

Provenance of Ross Sea Till From Sand
Petrography

Jason R. Lederer1 (jlederer@iupui.edu)

R. Jeffrey Swope1 (rjswope@iupui.edu)

Kathy J. Licht1 (klicht@iupui.edu)
1Indiana University Purdue University at Indianapo-

lis, 723 W. Michigan St., Indianapolis, IN 46202

The 125-2000 micron fraction of till samples from
cores retrieved beneath the Whillans Ice Stream and
Ice Stream C in West Antarctica and samples col-
lected proximal to four outlet glaciers in East Antarc-
tica have distinct compositions. The sand fraction of
East Antarctic till samples is dominantly composed of
angular intermediate to mafic igneous lithic fragments,
quartz-rich lithic fragments, rounded quartz grains,
rounded carbonate lithic fragments, angular pyroxene
grains, and rounded feldspar grains. The sand frac-
tion of West Antarctic till is dominantly composed of
rounded quartz grains, rounded feldspar grains, quartz-
rich lithic fragments, and felsic igneous lithic fragments
containing quartz, feldspar and phyllosillicates (biotite
and chlorite).
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We also examined the 125-2000 micron fraction of
several till samples from cores retrieved from the east-
ern Ross Sea. The samples are composed of (1) (25-
40 %) rounded quartz grains; (2) (10-36 %) quartz-
rich lithic fragments; (3) (8-20 %) quartzite fragments;
(4) (5-15 %) felsic igneous lithic fragments contain-
ing quartz, feldspar, hornblende, and phyllosilicates
(biotite and chlorite); (5) (5-10 %) intermediate ig-
neous lithic fragments containing quartz, feldspar, py-
roxene, and amphibole; (6) (<1 %) carbonate grains;
and (7) (<1 %) feldspar grains. Compositional simi-
larities in last glacial maximum till from the eastern
Ross Sea and till collected from beneath ice streams
in West Antarctica indicate the likelihood that eastern
Ross Sea sediments were deposited by an advance of the
West Antarctic Ice Sheet. Most notable are the com-
positional similarities in the quartz grain and quartz-
rich sedimentary lithic fragment percentages, and felsic
lithic fragment percentages and composition. Future
work involves sampling numerous last glacial maximum
till samples across the Ross Sea using sand petrogra-
phy as a provenance tracer to determine paleo ice flow
paths.

PP22B-12 1635h

Seismic Stratigraphic Correlations
Between ODP Sites 742 and 1166:
Implications for Depositional
Paleoenvironments in Prydz Bay,
Antarctica

Tzvetina Erohina1 (tzvetie@pangea.stanford.edu)

Alan Cooper1 (akcooper@pangea.stanford.edu)

Dave Handwerger2 (dahandwe@mines.utah.edu)

Robert Dunbar1 (dunbar@pangea.stanford.edu)
1Stanford University, Department of Geological and

Environmental Sciences, Stanford, CA 94305,
United States

2University of Utah, Department of Geology and Geo-
physics, Salt Lake City, UT 84112, United States
Prydz Bay lies at the mouth of the Lambert glacier

system and drains approximately 20% of the East
Antarctic Ice Sheet. The continental shelf there con-
tains a sediment record of early Cenozoic to late Neo-
gene Antarctic glaciation. New high-resolution seis-
mic reflection data were recorded by the R/V N.B.

PALMER in the Prydz Bay basin over the 40 km be-
tween ODP Sites 1166 (Leg 188) and 742 (Leg 119) to
link acoustic and lithologic features at the drill sites
and help decipher regional paleoenvironments. N. B.
PALMER Line 01-1-4 confirmed that Site 1166 drilled
an older section than Site 742. The preglacial to glacial
unconformity at Site 1166 lies about 50 m below Site
742. The Paleogene units mostly truncate or taper out
between the drill sites except for a thick early-glacial
fluvial-deltaic sand unit at Site 1166 that may extend
laterally to the base of Site 742. A flooding surface
lies at the top of this sand unit at Site 1166, and not
within the unit as previously reported. Prior correla-
tions of thin Pliocene diatomaceous layers within mas-
sive diamictites, based on downhole logging and bios-
tratigraphy at the two sites, cannot be confirmed (or
denied) by the seismic-reflection data – higher resolu-
tion seismic data are needed.

For the study region, we infer a progression from
a pre-glacial setting on a low-relief alluvial fan to
glaciomarine and subglacial settings. Late Cretaceous
lacustrine and lagoonal environments evolved to a
late Eocene broad fluvial channel system or outwash
plain. Marine transgression infilled and buried the
channel system with glacial deposits that were exten-
sively eroded during Oligocene to late Miocene times.
Late Neogene environments were mostly subglacial with
episodes of reduced ice and biogenic deposition.
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