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Introduction

Northeastern Taiwan is being subject to post-collisional collapse and under an extensional regime. A
series of normal faults have been formed offshore (Huang, 2007; Chen, 2014; Lin, 2022).
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Motivation & Purpose

Motivation:
1. Some previous studies and reports have proposed that some normal faults can be observed

in the Bitou and Longdong areas. However, few of them have focused on the properties and
evolution of those normal faults.

2. The stratigraphic age is quite different between the Bitou and Longdong areas. It’s
interesting to know the relationship of the normal faults in these two areas.

; % % (Fracture)
Purposes : [ | ]

1. To infer the evolution of the normal faults. [

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

2. To understand the relationship between the

|
normal faults in the Bitou and Longdong areas.
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Main structures:

Longdong Fault (7= ¥ %7 % )

Bitou Fault(# £ %74 )

Bitou Syncline (# # + 41)
Wenzukeng Anticline (3% & 34 41)

Formation:
Bitou:

Kueichulin formation
- Late-Miocene formation ~4Ma

Longdong:

Wenzukeng formation
—> Oligocene formation ~30Ma




Methedclogy

UAV mapping and modeling
Field investigation



[ UAV mapping and modeling ] 3
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1. Orthoimage
Pix4D model: 2. Facade image
3. 3D model

|
rc;\ : Analysis
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Purposes of the investigation:

1. Detailed fault locations
2. Fracture properties
3. Fracture relationship

1. Fractures distribution "
2. Geological environment |- — = = = = = = = = = rﬁ;\ Comparison & Analysis

i
[ Inferring the possible causes J

of normal faults formation




Advantages of UAV mapping in the geological studies

1. Low GSD value: 3~5cm/pixel 2. Easy to identify structures
The Ground Sampling Distance (GSD) *  Fractures distribution
is the distance between two consecutive * Approximate chatl_ons of.fau_lts
pixel centers measured on the ground.  Base maps of field investigation
—> We can observe structures that larger than 5¢cm —> It’s helpful for us to plan outcrop investigation

f Orthoimage (map view)

l Facade image (elevation view)
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legend
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------ Inferred fault |

Most fault orientation are along F4 (N16°W) |

Separation:
the offset
observed along
fault outcrops
in 2D views.
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' Fault distribution (Longdong)
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Horst Graben

Most faults are along (N70°W)

Few faults with orientation about N10°W~ N40°W
The separation of major faults in Longdong area can
be larger than 3m.
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» The orientation of the two main lineaments(blue and
lines) is similar to that of the faults in the
research areas. (F4 in Bitou ; in Longdong)

« Both normal faults and strike slip faults could be
observed in Bitou and Longdong areas along these
two orientation. (F4 : N16°W ; )
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Discussicn

Some opinion of the normal faults development
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Okinawa Trough rifting

There are two phases of recent extension in the southwestern Okinawa Trough (Sibuet et al., 1998 ; Chen, 2014)

1. Pleistocene (2~0.1 Ma) : Normal fault traces are oriented N60°~65°E
2. Late Pleistocene — Holocene (0.1~0 Ma) : Normal fault traces are oriented N80°~85°E
Pleistocene (second phase of extension) Late Pleistocene-Holocene (third phase of extension)
(2.0-0.1 Ma) (0.1-0Ma)
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Offshore lineaments and normal faults

The orientation of offshore lineaments and normal faults is mainly NE-SW.
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Late-Miocene extension of the crust

A study of lamprophyric dikes in Lailai area has concluded that
the intrusive age of the dikes is Late-Miocene. (You, 2016)

Dike orientation usually can indicate the extensional direction.
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Lateral stress release at coastal area
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Normal faults parallel to F4 are more likely formed by
lateral stress release in comparison to normal faults

parallel to /.

Planar fault
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Right-lateral strike-slip faults
in Bitou area
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ormal faults can be caused by
strike-slip faulting, in particular
should be regarded as a sign of

displacement can be found.
(Lensen, 1958)

lateral faulting, even if no lateral
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Conclusicons



Normal faults in the Bitou and Longdong areas are mainly striking
N16°W and , respectively.

Both normal faults and strike slip faults could be observed in the
Bitou and Longdong areas.

Normal faults may not be directly related to Okinawa Trough rifting
and offshore normal faults with NE-SW trending.
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[ Lab work ] Field investigation
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h [ Data analysis ]
! 1. Fault properties
: 2. Evidences of my
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Propose the problems |, 7

and explanations

I 1. Evolution of the normal faults.
——— === = 2.  Normal fault relationship between
the Bitou and Longdong areas.




Thanks for your attention ~ \
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UnitA ~ UnitL in Bitou area
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8 survey sites in Bitou area 5 survey sites in Longdong area
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Pixel Size

Low GSD value: 3~5cm/pixel

The Ground Sampling Distance (GSD) is the distance between
two consecutive pixel centers measured on the ground.
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Normal fault Strike slip fault




Fault data analysis

(F 1R, 1986)
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Facade images
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F3(Antithetic faults) ~ F1(Horsetail fractures or pinnate fractures)
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These fractures possibly
show left-lateral slip sense

\Z

Because these two types of tip damage zone fracture propagate as
mode | cracks, a fault tends to grow along a curved or kinked path,
which is locally parallel to the direction of maximum compressive
stress at the time of faulting. (Kim, 2004)

One of investigated fracture with orientation N5'W showed plumose
structure, indicating mode | cracks (You, 1998)
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