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The Natural Laboratory: Taiwan Orogeny

Active subduction-collision zone
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Active Tectonic in SE Asia: Example in the SCS
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Coeval of Subduction and Rifting in the South China Sea Margin
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Active Fold-and-thrust Belt Performed on the Seismic Profiles
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Coeval of Subduction and Rifting in the South China Sea Margin

South China Sea Proto-SCS
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Geodynamic Settings

PSCS southward subduction PSCS northward subduction Indochina Extrusion
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Two Types of Basin Opening in Earth History

380 Ma (Middle Devonian) 230 Ma (Middle Triassic)
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Objectives: Stratigraphic Correlation
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Tectono-stratigraphy through the Rifting and the Seafloor Spreading
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Tectono-stratigraphy on the Coeval Convergent Zone
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Is There a Genetic Link between the Subduction of the

PSCS and the Opening of the SCS?
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PART 1 — South China Sea: Seismic Data
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East Vietnam Margin in the South China Sea
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NW Borneo Margin in the South China Sea
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Detachment Fault Found in the Iberia Margin
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The Northern Section (SE China Margin) in the SCS

Xie et al. (2019)
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Crust Thinning at the Tip of Propagator but also Elsewhere
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Two Rifting Stages with Ages Diachronism along the SCS
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Structure of the Distal Margin and COT

» Steep (green) and stretched (blue) segments
* The earliest magnetic anomaly (Cén, red thick arrow)
is clear in the southern margin only
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Juxtaposed Conjugate E Vietham-NW Borneo Margins
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Characteristics of the syn-rift Il at the COT

* Very thick syn-rift Il collapse
in the axial zone (B and C)
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Conjugated Margin across the N-S Segment
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Implications on the Breakup Process
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Changing Rifting and Spreading Directions

(A) 23 Ma (N-S extension).
ok

* From en echelon pull-apart
basins to coalesced
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Rifting-Breakup through Space and Time
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PART 2 - Collision at Southern Margin:
MTC, Melange, Circular Basins

Pubellier and Meresse (2013)
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Proto-South China Sea Subduction

PSCS Subduction
(or Sarawak Orogeny): ca. 37 Ma

Eocene: 34-55 Ma
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Termination of the Orogeny: Slab Breakoff (or Slab Detachment)
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Mobile Shale and Circular Basins around Sabah

Clark (2017)
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Shale Tectonics: Induced by the Overpressure due to the Loading from Wedge or Sediments
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Therapeutic Volcanic Mud
around Sabah

mineral-rich mud and gas slowly bubble up from
deep underground.




Seismic Interpretation of Accretionary Wedge
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Chang et al. (2019)
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Seismic Interpretation of Accretionary Wedge
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Deformation Associated with a Mud-Prone Body

Mud Injection

Broken Formation

Mud-prone Core

DIAPIRIC MELANGE

hassssases

e ‘phiolite

!erpentinite

st \%edding

Samples

L

36



imentary Mélange

tion of Sed

iliza

ition and Remob

Depos

~1 meter.

Gravity-driven Period

£
AL E LS

Tectonic-driven Period

37



Deposition and Remobilization of Sedimentary Mélange
prior to the DRU

Slope Instability
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Accretionary Wedge along Borneo and Palawan
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Final Part: Correlation?

South China Sea | Borneo-PSCS

_______________ ‘ End collision
. \

A BCD

Start collision?

A=Nsc/L B=QDN/RB |
B=PK/Si D=PRM/RB

40



Final Part: Correlation?

Early Eocene

Rifting & subsidence
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?

What Happened from 23 to 16 Ma

Sulu Sea Opening (12-17 Ma)

Collision

(Hennig-Breitfeld et al., 2019)
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Heterogeneity on the Subducting Plate
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Block Rotation Induced by Subducting the Heterogeneity of Plate
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Evolution of the South China Sea Opening

Subduction-induced? Collision-induced?
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Correlation and Preliminary Plate Reconstruction for SCS and PSCS Margins

South China Sea | Borneo-PSCS
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Conclusion

B. Subducting-plate A. Supra-subduction
Basin S Basin
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/ Slab puN
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Slab retreat

* There is a good correlation between divergent and convergent
margins

e Collision influenced the rearrangement of seafloor spreading in the
South China Sea

* Vertical motion after 16 Ma corresponded to the slab detachment
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