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Location of our study area
* Deformation front of west central Taiwan
* Changhua fault: blind thrust -

Pakuashan and Tatushan anticlines: fault-propagation folds.

*Slip rate and age of deformation initiation unknown

however... evidence that fault locked!

Need to understand kinematics of fold growth:
—> insights into shortening across whole range
—> seismic hazard assessment.

Purpose of this study

Constrain kinematics of deformation of a
fault-propagation fold

* Finite deformation: Seismic profiles, well logs

* Incremental deformation:

DEM mapping of lateritic surface

Geometry of deformed strata ,OSL dating of these levels
— shortening cumulated since deposition

Cumulated shortening vs. age of strata:
— growth history of the fold
age of deformation initiation
slip rate

Modeling approach

Previous models for fault-propagation folds
cannot reconcile finite and incremental shortening.

—> New modeling approach: analytical
formulations for fold growth derived
from sandbox experiments
[Bernard et al, in prep]
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Assume that applicable to broader scale
and when medium layered!

This first time application to a natural
fold proves to be successful!
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Analysis of Pakuashan

A Predicted defomation for = 725m / 74 = 4261m
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Misfit: standard deviation of ~3 degrees

Very good correlation between
model predictions and observations

misfit mostly along hinges and
on the most frontal part of

anticline

Parameters for model derived from analysis
of finite deformation documented on seismic
profiles and well logs

|

725 m of finite shortening across the
Pakuashan anticline and decollement
within the Chinshui Shales

Predicts well the deformation pattern
observed for the Pakuashan anticline
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Figure: Cross-section in a N78 direction along line A-A", Field measurements (real and apparent dips of surveyed strata) were.
combined with the fold fopography and the geometry of the lateritic surfaces retrieved from the 40m-resolution DEM. The
deeper structure of the Pakucshan anticline is documented by seisic profiles [Chang, 1971; Chen, 1978; Wang ef al 2003;
Wang et al., 2002] and by the data from the PKS-1and PKS-2 wells [Chang, 1971] (only data from PKS-1 was reported for
simplicity). The possible position of the Changhua thrust long the PKS-1 wel is indicated (red star) and corresponds fo o
reported repetition of 380-420m of the Cholan Formation [Chen, 1978). The hinge fault may have been active since the Miocene,
throgh the early Pli-Pleistocene; indeed, huge lateral variations ot the base of the Toukashan Formation (thick red arrows) suggest
that the geometry of these strata may still be affected by this normal feult. Only shallower levels will be considered to assess the
kinematics of the Pakuashan anticline.
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Figure: Analysis performed on the seismic profiles projected along line A-A". Only the best reflectors above the early Plio-
Pleistocene were digitized: indeed the base of the Toukoshan Formation might still be af fected by the hinge fault (thick red
arrow) so that its geometry may not be used simply to refrieve the kinematics of d the Pakuashan anticl
Four main strata, labeled as layers 1 1o 4 from bottom to fop, could be traced almost entirely across the whole structure. The
defined surfaces above a baseline, whose area A s directly linked fo their height above the decollement h as well as to their
cumulated shortening r if we assume mass conservation (insef): surfaces labeled 1 1o 4 correspond respectively to layers 110 4

layer label, increases with depth, as expected from the compaction of sediments within the Taichung Basin.
The position of the hinges could also be assessed easily from this analysis, mostly on the backlimb of the fold as well as along t
he axial line; it is probably not as precise for the frontal partion of the anticline since the resolution of the seismic profiles is
poor. The flextre of the layers fo the east is attributed fo the Chelungpu fault and is thus not considered in our modeling.
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Preliminary results
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Model used to determine cumulated shortening needed for
present tilt of strata surveyed and dated in the field
—> incremental shortening vs. age
describes kinematics of the fold!!!

—>  Deformation started
~90,000 to 128,000 years ago

— Slip rate of 5.6 to 8 mm/yr
\_ on the Changhua fault! )




