The relationship between southern Okinawa Trough rifting
and extensional tectonics in northeastern Taiwan

Adviser : Wen-Jeng Huang
Speaker : Pin-Wen Lai
Date : 2022/10/28



Outline

01 Introduction
Geological setting

Motivation & Purpose

02 Methodology
UAV mapping and modeling

Field investigation

03 Preliminary results

Fracture analysis

04 Future work



Introduction

337|000 339|000 341|000 343|000 345|000

Main structures:

Geological setting | Lungtung Fault (i %4

Bitou Syncline (3 £ v £)
Wenzikeng Anticline (3% + 54 #) ey research area

2°E

-Z

N.SZ

278‘}000

New Taipei

Formations:
. Yilan
Western Foothill County \ 4 s
— Kueichoulin formation
Erhchiu member i Legend
@ Kueichoulin formation S § (3] Amvium
Tapu member E = E:‘:éﬁ?fl:nhgr;%;ahon
E Nanchuang formation S armeien
§ Nanchuang formation
o Nk Nank f ti g )
o ankKkang rormaton  |L_____ 8 Nankang formation
E =
[(st] shihtiformation
E Shihti formation Taliao formation
o
[ ey | . o S Mushan formation
Taliao formation E
& [ Wenzikeng formation
L Mushan formation - Lungtung sandstone

Volcanic detritus

Dacite

Pleistocene Oligocene
1
<

Hsuehshan Range

Wenzikeng formation

- Lungtung sandstone

_~ Normal fault )(Syncline
" Reverse fault )(Anticline

_---" Inferred fault

Oligocene

[=]
o
(=]
vl
~
~
~

/}; Bedding attitude

Modified from CGS geological map; Huang et al., 1984




Introduction

Motivation and Purpose

Motivation:
« Complex plate tectonics and the construction of fourth nuclear power plant in northeastern Taiwan have made it
Important to understand its geological history.

* Northeastern Taiwan has been subjected to post-collisional collapse and rifting in Okinawa Trough. Several previous
studies have identified normal fault systems in offshore due to the Okinawa Trough rifting. However, the
continuation of these normal faults into onshore is still an open question.

» During field investigation, we have observed series of horsts and grabens in the well exposed outcrops in Bitou and
Lungtung cape area. It will be interesting to know if these normal faults are related to Okinawa Trough rifting.

Purposes :
1. To find the relationship between the extensional structures (normal faults)

and Okinawa Trough rifting.

Horst Graben

2. To conclude the structural evolution.



Methodology

In this study, | will compare UAV mapping images with the field observations to know about the fractures
distribution and their properties. Understanding the relationship between the fractures can also help understand

the timing of their formation and the changes in stress.

UAV mapping images H field observations ] ‘
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Methodology

UAV mapping:

Take photos in the area

Pix4D model:

1. Orthoimage
2. Facade image
3. 3D model
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Field investigation
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Methodology

Field investigation

2. Structure identification and analysis

Fracture
Fault Joint
fault type joint type
separation spacing
slip direction joint sets number
slip amount mechanics

Tip—

ode I: Opening Mode IlI: Scissoring

Figure 5.15
Modified from Atkinson (1987), Introduction to fracture mechanics and its geophysical applications.




Methodology

Field investigation

2. Structure identification and analysis

Fracture
Fault Joint
fault type joint type
separation spacing
slip direction joint sets number
slip amount mechanics

Mode I: Opening Mode Il Sliding ~Mode Ill: Scissoring

Figure 5.15
Modified from Atkinson (1987), Introduction to fracture mechanics and its geophysical applications.
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Field investigation

2. Structure identification and analysis
Fracture

fault type joint type
separation spacing
slip direction joint sets number
slip amount mechanics

Tip
B a
Mode I: Opening Mode Il Sliding Mode Ill: Scissoring

Figure 5.15 .
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Preliminary results

Fractures distribution

Base on the high resolution
(3cm=1pixel) orthoimage, it
IS very convenient to see the

fractures distribution.
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Field investigation

Preliminary results

Fractures distribution
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Preliminary results

Fracture analysis

The result of fractures distribution in Bitou and Lungtung cape show three fracture sets with similar orientation.

Bitou cape Lungtug cape Comparison of mean attitude

" Bitou Lungtung
g F1 172,84 194°, 80°
: F2 241,74 252°, 76
F3 287,85 294°, 78°

Kamb contours in
Standard Deviations

1
Kamb contours in
Standard Deviations

Explanation : F1 is older than F2 and F3, It’s
possible experienced more tectonic activity.
Fracture data were measured in the field



Future work

1. UAV mapping and modeling in the Bitou area. (Lungtung area already finished)

Orthoimage
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2. Field investigation. Analysis i
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{Thanks for your attention ~}
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Glossary of Geology

Fifth Edition, Rev1sed

[ 2 1. (Fracture) ]
|

“A general term for any surface within a material
across which there 1s no cohesion.”

[ s 12 (Joint) ] [ A (Fault)]

aus K E. Neuendoff
James P. Mehl Jr.

*Cohesion, the component of shear strength(?) of a rock that is BEE et

AMERICAN GEOSCIENCES INSTITUTE

independent of interparticle friction.

Joint is a fracture that lacks visible or measurable movement parallel to the surface of the fracture.

Fault is a fractures between two blocks of rock. Faults allow the blocks to move obviously relative to each other.
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Google Earth

Data i8I0, NOAA, U.S. Navy, NGA, GEBCO
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Orthogonal (+) joints

Conjugate (X) joints
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