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Introduction and localization

Long and complex tectonic history of the Eastern Great Basin

Many now obliterated orogenic features
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Introduction and localization
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Introduction and localization

Sonoma Foreland Basin (SFB)
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Methods
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Methods

Focus on these record discrepancies and their origin i
=z

Oﬁ. 1 Present-day

= Integrated basin-scale study Wyoming salient
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Results: thickness variations in the basin

Isopach map of the PTU-Smithian interval

—> Spatial distribution of sedimentary thickness

2 different areas in the basin:

- Northern high thickness zone (>300 up to ~550m thick)

- Southern low thickness zone (~10 up to 250m thick)
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Results: subsidence variations in the basin
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Questioning

What are the mechanisms controlling this differential subsidence observed
in the Early Triassic Sonoma Foreland Basin?



Hypotheses

- Sedimentary overload? Sedimentary loading should be in southern SFB

—> at variance with our results
Southern SFB Northern SFB

Marine siltstones of
Dinwoody/Woodside Fm.

Coarse terrigenous of the Moenkopi Group Dominated by fine marine siltstones of the
(conglomerates and sandstones) Woodside and Dinwoody Fm.
(d~2.5 to 2.8 kg/cm?3) (d~2.3 to 2.7 kg/cm?)

Topped by metric beds of microbial limestones
(d~2.6 to 2.8 kg/cm?3)
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Hypotheses
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Hypotheses

- Differential topographic loading? I 4 \ j '

N45°

Lower relief \
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Hypotheses

- Differential rheological resistance?

—New local terrane maps from literature and geophysical data

Five terranes identified, with different ages:

- Archean Wyoming Terrane (WT)

- Archean Grouse Creek Block (GCB)

- Paleoproterozoic Mojave Terrane (MT)
- Mesoproterozoic Yavapai Terrane (YT)

- Mesoproterozoic Farmington Terrane (FT)

O U/Pbdating
= e Metamorphism
/ 3% 3 wes Terrane limits

—— Qutlined geophysical
features
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Hypotheses

- Differential rheological resistance?

=Strong lithospheres
Oldest (>1.7 Ga), coldest and more rigid, resistant to flexuration

- WT, GCB, MT

—Weak lithosphere
Juvenile (<1.6 Ga), warmer and less rigid, more prone to
deformation and flexuration

- YT

—Thermally-attenuated weak lithosphere

Underwent at least one intense thermal metamorphism event
(~1,6 Ga)

- FT (Mobile belt)
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Proposed model

—>Highest thicknesses and
accommodation rates in northern SFB
above Weak-attenuated terrane

—Lowest thicknesses and
accommodation rates in southern and
eastern SFB above Strong terranes
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Conclusion

* Early Triassic Sonoma Foreland Basin: two parts with
differential tectonic subsidence

e Controlling mechanisms?
- Negligible sedimentary overloading
- Weak impact of the topographic loading
- Rheological behaviour of the basement is likely
the main controlling factor

* Lithospheric strength: a major controlling factor on
flexuration, and consequently on the differential
tectonic subsidence in the basin
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Supplements
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Perspectives: depositional settings
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Supplements

Oldest lithospheres are:

- Thicker and colder than juvenile counterparts (due to R*
elements depletion

- More buoyant (d°<d°’ juvenile lithosphere)

— More rigid and resistant to flexuration
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Fig. 2. Lithospheric thermal thickness versus geologic age of the
continental lithosphere. The Archean lithosphere has bimodal
thickness distribution centered at ~ 350 and ~ 220 km. Gray
area shows the lithospheric thickness estimates derived from
thermal data (Artemieva and Mooney, 2001). Key: Ar—Archean;
ePt, mPt, IPt—early, middle and late Proterozoic, respectively; Pz—
Paleozoic; Cz—Cenozoic.

Artemieva & Mooney, 2001
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Supplements

Magallanes basin, differential subsidence after rheology (attenuated lithosphere)

A) CONTIMENTAL FORELAND BASINS
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FORELAND BASINS
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Figure 6. Tectonic subsidence of foreland basins. Locations
shown in Figure 1. Thermal decay curve (dashed) for subesi-
dence of cooling seafloor (Stein and Stein, 1992), minus 15040 m,
is shown for comparison. 1—Eastern Avalonia, Angle-Brabant
fold belts (van Grootel et al, 1997 2—Soothern Alberta Basin
(Gillespie and Heller, 1995); 3—San Rafael Swell, Utah (Heller
et al., 1986); 4—Pyrenean foreland basin, Gombrin {Verpés et
al., 1998): 5—Swiss Molasse basin (Burkhard and Sommaruga,
1998) modified from total swbsidence wsing water:sediment
density contrast); 6—Hoback Basin, Wyoming (Cross, 1986);
T—Green River Basing Wyoming (Cross, 1986: Heller et al.,
1986): &—Magallanes Basin (Biddle et al.. 1986).
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Perspectives: depositional settings

Depositional settings distributions
between the Owenites and Anasibirites 2
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—> Differences between paleontological
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