





... it’s probably complex ...

East Antarctica

U. S. geology




What do we want to know?




East Antarctica & supercontinents

* long-lived association
with other cratons
(since >1 byr)

* what did
supercontinents look
like?

* when formed?
breakup? how?

* how related to
emergence of life?

Dalziel (GSA Bulletin, 1997)
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Sub-ice
topography

¢ what tectonic
features?

* setting of
subglacial lakes?

¢ what condition
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* where/how di Y. s ibasins
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Jamieson et al. (EPSL, 2010)
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Proxy crustal studies:

» aeromagnetics & gravity
» glaciomarine deposits

b ice sheet-margin deposits
) orogenic granites

continental crust 1.7-2.5 Ga
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Sub-ice aeromagnetic mapping (2003-04)

Goodge & Finn (JGR, 2010)




Source of high-amplitude mag anomalies?

¥ |.I Ga orthogneisses W 1.4 Ga rapakivi granites
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Goodge & Finn (JGR, 2010)




Ice-sheet margin deposits lce velocity

direct samples?
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exposed

9% 17-25Ga

craton

Source: 230 mivr
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Large glacial clasts

» petrology
» geochemistry

» metamorphic P-T

» geochronology

p isotope geochemistry




Turret Nunatak




TNQ matches to Laurentia  2-mica,A-type rapakivi granite
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SWEAT model of central Rodinia
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SWEAT model of central Rodinia

East Antarctica southwestern Laurentia
TNQ (1.4)

dep = 0.7-0.6 dep = 0.7-0.6
1.4 model =2.1-1.9 | =~ [ model =2.2-1.5

leo-
Paciic

@ oldest crust = >2.7 oldest crust = >2.5 @

model = 2.1-2.0 model = 2.3-2.0
[ ] East Antarctic ice sheet [[] Mesoproterozoic magmatic rocks
[] Pleistocene glacial deposit [[] Paleoproterozoic magmatic rocks . .
o ) ) EA-LA-AU circuit
D Neoproterozoic rift succession D pre-Paleoproterozoic crust South

Goodge et al. (2008), Science

8 different crustal signatures, ek
TNQ is the linch-pin

cratonic nucleus of Rodinia,
assembled & extant by
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[ ] cratons

l:l 1.1 Ga belts Goodge et al. (2008, Science)




Glacial evidence of Proterozoic magmatic province

¢ multiple clasts
e proximal source
o familiar ages:

.1 Ga

(Grenville Province, TX)

1.4 Ga

(granites, CA,AZ)

.58 Ga

(orthogneiss, ID)

1.88 Ga

(orthogneiss, ID)

Goodge et al. (J Geology, 2010),
Goodge & Finn (JGR,2010)
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Where do we want to look?
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Scientific rationale for 1.5 Myr ice record
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~800 Ka EPICA ice
core, Dome C
(Photo:A. Laurent)

Marine record:

1.4x10° 1.2 1.0 0.8 0.6 0.4 0.2
Age (Thousands of Years)

EPICA Dome C ice core, Liithi et al. (2008); Lisiecki and Raymo (2005)
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Next step?
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Rapid access drilling
* ice conditions
* deep ice samples
* rock cores
* biota?

IceCube ice hole
(Photo: ). Roth)




Rapid Access Dirilling
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Mapping continental crust of East Antarctica

~600-500 Ma
7 Gondwana assembly
belts ("Pan-African") v
\
/7 -1400-900 Ma NG
/ Rodinia assembly @
belts A

% high-grade ' d \

Pan-African

*

~1.7 Ga events

X >2.5Gaevents
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I:] Tasmanide orogens s,

l:] Neoproterozoic/
early Paleozoic basins

l:l East African Orogen &

re-worked high-grade basement

[[T'] Mesoproterozoic provinces

l:l Mixed Paleoproterozoic &
Archean provinces

[[] Archean cratons )~
—
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Hf signatures from
LB ) glacial clasts & granites:

@ 1.0-1.2Ga
QO 14-16Ga
@ 161.8Ga

* combine
geophysical imaging
& geochemical
“remote sensing”
from proxy
materials

* ages unknown
from outcrop!

* learn about deep
interior of East
Antarctica

* test the
paleogeography of
supercontinents
like Rodinia




