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Scientific Resource

— Two major synorogenic basins now well-dated (Haig &
McCartain; Aben et al) — plus DSDP 262

Scientific Question

— What can the source (provenance) of syn-collisional
sediments tell us about the tectonic development of
Timor?

— Opportunity to document progressive unroofing of proto-
Timor

* trends in time and space
 relation to uplift history (Nguyen)

e compare with predictions arising from models of Harris, Charlton,
Tate etc.
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— Aileu high grade started 29 AW 0N N
exhuming ~7.1 Ma — (Tate et al. \b, Viqueque
’14 and several before that) g

— Central West Aileu (CWA)

started exhuming by 4.5 Ma
(Tate)

— slow surface uplift became
rapid at 3.1 Ma (Nguyen)




How to address the question...

What can the source (provenance) of syn-collisional sediments tell us about the tectonic
development of Timor?

* Assign numerical ages to samples within each
section (Viqueque, Marobo, DSDP 262)

— Thin section point counts of clastic units — primarily
CERPERECRE

— Geochemistry of clastic and muddy/marly units

* Use age plots alongside discrimination diagrams
to document evolutionary trends
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Three Vigueque sections plus DSDP262

LM - Lacluta Massif ) )
CWA - Central West Aileu Ataurg 126° E Wetar Strait
1 - Central Basin W. Timor

2 - Southern Basin \

3 - Northern Basin Baucau
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- paleocurrent

- mud/siltstone

- sandstone

- conglomerate

- marl

- chalk

- first lithics

- covered section

© Firstturbidite 3.45 Ma
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Organic, CaO and
Al203 stratigraphy

Lowest chalks are
cleanest

muds and organics
began
accumulating as
exhumation of
CWA began

Uplift was delayed
until sudden pulse
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Organic, CaO and

detritus ' A|203 Stratigraphy

* That uplift ...

— shed clastic
sediments

1'

— ended pelagic

Pliocengl 50 km Pleistocene ca rbonate deposition
threshold 50 km thresho/d

Mudstone QO _

what was happening
between 4.5 and 3.2

Ma?
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Mud provenance in Batu Putih

Viqueque mudstones

* Roser and Korsch
Sediment
provenance
discriminant function

~ Batu Putih evolution plot
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Mud provenance in Batu Putih

Ophiolite
discrimination

Batu Putih
Melange
1.00 10.00 100.00 6 5 becom es

cr/V stratigraphic age (Ma)

Viqueque mudstones progressively
Viqueque Sandstones more /Ike

Marobo mudstones
melange

Cr and Ni enriched in mafic/ultramafic rocks (e.g.
Lolotoi)

mudstones too!




Sm/Nd isotopes in turbidites/mud

$ Viveque o - Sm fractionates from Nd
B Il o/d/mature during mantle melting —

B Marobo mudston
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Marobo sandstones offshore muds have most positive eNd
DSDP 262 where they are sourcing young arc or Banda
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Mud has a mélange chemistry ever since the first hint of uplift!



Batu Putih Provenance

* Key question... So what happened between 4.5
and 3.1 Ma?

e All sedimentation between 4.5 and 3.2 Ma was
derived from a landscape with:

— low topography
— rapid erosion driving exhumation

—MELANGE GEOCHEMISTRY

— Sandstones starting 3.2Ma were Lolotoi
Metamorphics

Exhumation of Central West Aileu resulted from erosion of
~2km of Mélange and ?? km of Lolotoi!
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Summary

e Study reconciles sedimentary characteristics
with independent uplift and exhumation
histories

e coincidence of rapid uplift with Banda-derived
sedimentation suggests that surface uplift was
driven by a transient imbalance between rock
uplift and erosion.
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