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Different types of orogenic belts

Accretionary orogens vs. Collisional orogens
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Structural markers for the trend-lines of Orogenic
complexes
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* Linear and elongated sutures * Huge granitoid magmatic belt

* Precolllisional magmatic rocks * Small high PT units
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The Central Asian Orogenic Belt (CAOB)

How to define polarities?
How this huge crustal domain was accreted?
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Magmatic fronts as polarity markers in Paleo-
accretionary orogens (1)

Trend line of the accretionary system

Map view of a plutonic belt How to define the polarity?
Migration of arc activity Direction of subduction?
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Magmatic front
Outer belt l Inner belt

Magmatic fronts (2)
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e Very sharp fronts vs. diffuse backs | Melt streamlines
(Spielgman and McKenzie, 1987) :
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Back-arc

e Inner belt vs. Outer belt ¥

(Matsuda & Uyeda, 1971)
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How accretionary systems are deformed during their
formations?
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How accretionary systems are deformed during their
formations? %,»/
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How and when the Central Asian Orogenic Belt
in SW Mongolia was accreted?




CAOB in SW Mongolia > Geotectonic settings

Geological Map of the Central Asian Orogenic Belt
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CAOB in SW Mongolia > Geotectonic settings

Tectonostratigraphic terrane map of Mongolia
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geologic history that differs from that of adjacent terranes (sadarch et al., 2002).



The Main Mongolian
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CAOB in SW Mongolia > Geotectonic settings

Geological Map of SW
- ‘ Mongolia
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CAOB in SW Mongolia > Lithostratigraphic and metamorphic record
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CAOB in SW Mongolia > Lithostratigraphic and metamorphic record

Gobi-Altai Zone
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CAOB in SW Mongolia > Lithostratigraphic and metamorphic record

Gobi-Altai Zone
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CAOB in SW Mongolia > Lithostratigraphic and metamorphic record

Trans-Altai Zone
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CAOB in SW Mongolia > Lithostratigraphic and metamorphic record w

South Gobi Zone
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The Gobi-Tienshan Intrusive Complex
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CAOB in SW Mongolia > Lithostratigraphic and metamorphic record

Modification of the terrane model
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CAOB in SW Mongolia > Structural evolution

Lake Zone
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CAOB in SW Mongolia > Structural evolution
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CAOB in SW Mongolia > Structural evolution

Gobi-Altai Zone
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CAOB in SW Mongolia > Structural evolution

Gobl-Altal Zone
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CAOB in SW Mongolia > Structural evolution

Gobi-Altai Zone
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CAOB in SW Mongolia > Structural evolution

Trans-Altai Zone
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CAOB in SW Mongolia > Structural evolution
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CAOB in SW Mongolia > Structural evolution

South Gobi Zone
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CAOB in SW Mongolia > Structural evolution

South Gobi Zone
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Structural profil accross the 4 zones
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CAOB in SW Mongolia > Internal geodynamic evolution of each zone

Middle Cambrian-Early Ordovician
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CAOB in SW Mongolia > Internal geodynamic evolution of each zone
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CAOB in SW Mongolia > Internal geodynamic evolution of each zone

Late Devonian-Early Carboniferous
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CAOB in SW Mongolia > Internal geodynamic evolution of each zone

At least 60% of 1N-S to NINE-SSW bulk shortening
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CAOB in SW Mongolia > Review of existing geodynamic models

NEW constraints for the accretionary history:

* Late Silurian-early Devonian [N-S opening of an oceanic domain in the Trans-Altai
Zone.

* Late Devonian-Early Carboniferous E-V/ shortening in Gobi-Altai , Trans-Altai and
South Gobi Zones.

* Late Carboniferous E-VY shortening in South Gobi Zone.
* Protractec Permian to Jurassic IN-S shortening,

Cambrian Late Ordovician-Silurian Devonian | Carboniferous | Permian to Jurassic >

Our new data




CAOB in SW Mongolia > Review of existing geodynamic models

Cambrian Late Ordovician-Silurian ‘ Devonian Permian to Jurassic
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Sequential shaving of the ribbon starting with the
Lake Zone and ending with the South Gobi Zone

Structures oriented at high angle possible
BUT not contemporaneous



CAOB in SW Mongolia > Review of existing geodynamic models

Cambrian | Late Ordovician-Silurian

Permian to Jurassic >

Our new data

Badarch and others

(2002)

te Proterozoic -
early Paleozoic

Paleo-Asian

Permian-Triassic

Role of the roll-back of the subduction zone

NO rocks in the field related to two

aceretionary wedges of Devonian-
Carboniferous age

Orthogonality of the structures NOT solved
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Cambrian

Late Ordovician-Silurian ‘ Devonian

Permian to Jurassic

Our new data
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Yakubchuk and others (2005)

Orthogonality of the structures possible
BUT timescales not compatible

The Gobi-Altai and Trans-Altai Zones passively
follow the shape of the fold



CAOB in SW Mongolia > New geodynamic model

Boundary conditions
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CAOB in SW Mongolia > New geodynamic model

Boundary conditions
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CAOB in SW Mongolia > New geodynamic model

steady-state velocity field

Widespread arc related

N-S single elongated
Precambrian continental
ribbon

West-dipping subduction zone
east of the continental ribbon
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How and when the CAOB in SW Mongolia was

accreted?
* Late Silurian to Early Devonian of an
* Devonian-Carboniferous Japan-type magmatic arcs

emplacement during

as the most possible mechanism
to explain the newly defined :

. of distincts zones
e observed of structures
The existing and data

* Different rheological behaviors imply different styles of deformation
during the last with special importance of the
orientation of the and



CAOB in SW Mongolia > Outlooks

* Lithostructural profiles through the Tuva-Mongol fold in the
hinge (location of the westward extension the Mongol-Okhostk
Ocean) and the northern and southern limbs.

* Better understanding of the southern Solonker suture located
south of the South Gobi Microcontinent.

* Analog modeling of the oroclinal bending phenomena of an
elongated continental ribbon, particulary on the deformation of
a subduction slab during folding.







