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Abstract

This study utilizes superbly-exposed outcrops of the Upper Cretaceous Tres Pasos (delta-fed deep-marine slope) and Dorotea
(shallow-marine and deltaic) formations of southern Chile to analyze shelf-edge delta progradation at the resolution of individual beds
and packages of beds. Coarse-grained shelf-edge strata at the informally-named Cerro Escondido outcrop are >300 m thick and
include two upward-coarsening successions of turbidites overlain by hummocky cross-stratified beds. The uppermost turbidite-
hummocky bed succession is overlain by trough cross-stratified sandstone encased in carbonaceous mudstone interpreted to have been
deposited in distributary and interdistributary deltaic environments. The thick section (>50 m) of turbidites between hummocky beds
exhibits progressively thinner turbidites and an overall increase in sand richness upwards. Preservation of this section implies
relatively abrupt and large-magnitude relative sea-level fluctuations, which prevented extensive reworking of turbidites by the
combined storm-wave and unidirectional currents that create hummocky cross stratification. The observed turbidite stacking pattern
reflects the increased occurrence of relatively frequent and dilute sediment gravity flows, such as might be initiated by decadal or
centennial hyperpycnal fluvial discharge from a delta-channel mouth, and is thus a signal of progradation. This study shows that delta-
front turbidite sections are significant components of continental margin-scale prograding shelf-slope systems.
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Results and outline

e Three lithofacies associations
— Turbidite lithofacies
— HCS and SCS lithofacies
— TCS and mudstone lithofacies
— Turbidites in HCS/SCS “sandwich”

Introduction Stratigraphic architecture Delta-front turbidites



Results and outline

e Turbidites progressively thinner, with overall increase in sand
richness, upward

— Reflects increased occurrence of relatively frequent and dilute
flows

— Reflects progradation
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Critical transition zone linking source to sink

e Recent work
— Quaternary shelf-edge deltas in Gulf of Mexico (seismic)
— Eocene Central Basin, Spitsbergen (outcrop)
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Magallanes foreland basin of southern Chile
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Upper Cretaceous Magallanes Basi
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ﬂper Cretaceous Magallanes Basin fill

e Strata exhibit strong south-directed
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Cerro Escondido: Depositional-strike view

e 300 m thick
e =800 m wide
e South-directed paleocurrent

east west
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_Sltratigraphic architecture of Cerro Escondido
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Stratigraphic architecture of Cerro Escondido
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Stratigraphic architecture of Cerro Escondido

Generalized stratigraphy
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Stratigraphic architecture of Cerro Escondido
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Stratigraphic architecture of Cerro Escondido
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Stratigraphic architecturle of Cerro Escondido
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Significance of delta-front turbidites

Upward thinning, with a progressive increase in sand richness
Increased occumence of relatively frequent and dilute lows

Progradation (helps to have stratigraphic contesd of “HCS/SCS sandwich’)

157 m 144 m 131 m 118 m
A
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Lithofacies association 1: Turbidites

e Thicker, amalgamated beds
AND

mud/siltstone
sections near lithofacies
association base

115 m

5m

103 m
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Lithofacies association 1: Turbidites

115 m

e Less freqguent events/
large, dense flows
AND om
fine-grained
background
sedimentation

103 m
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Lithofacies association 1: Turbidites

e Thinner beds near lithofacies association top

148 m

130 m
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Lithofacies association 1: Turbidites

e Thin beds near lithofacies association top

Stratigraphic architecture



Lithofacies association 1: Turbidites

= Frequent events/small, dilute flows
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Lithofacies association 2: HCS and SCS

e Hummocky to swaley cross-stratified sandstone
82 m

5m

65 m
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Lithofacies association 2: HCS and SCS

e Swaley cross-stratified sandstone beds

e
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Stratigraphic architecture of Cerro Escondido
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Stratigraphic architecture of Cerro Escondido

e Paleoenvironmental interpretation
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Significance of delta-front turbidites

Upward thinning, with a progressive increase in sand nichness
Increased occumence of relatively reguent and dilute ows

Progradation (helps to have stratigraphic contesd of “HCS/SCS sandwich”)
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Significance of turbidites in shelf-slope construction
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Summary

e Three lithofacies associations
— Turbidite lithofacies
— HCS and SCS lithofacies
— TCS and mudstone lithofacies
— Turbidites in HCS/SCS “sandwich”

e Turbidites progressively thinner, with overall increase in sand
richness, upward

— Reflects increased occurrence of relatively frequent and dilute
flows

— Reflects progradation

Introduction Stratigraphic architecture Delta-front turbidites



Summary

e Implications/applications

— Turbidites compose significant proportions of continental
margin-scale prograding shelf-slope systems

— New insight into down- and up-dip lithofacies distributions

Introduction Stratigraphic architecture Delta-front turbidites
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