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The Advanced Research for Monitoring Volcanism in Northern
Taiwan: The Airborne Magnetic Survey in Eastern Taiwan (3/3)
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Abstract

The purpose of this three-year project (FY106-108) is to improve understanding of the
deep geological structure and volcanic characteristics in eastern Taiwan by conducting an
aeromagnetic survey in the southern section of the Longitudinal Valley. The survey area has
been conducted covering Ruishui and Luyei areas from west to east across four major
geological provinces in East Taiwan, such as the Backbone Range Schist Zone, the Backbone
Range Slate Zone, the Longitudinal Valley, and the Coastal Range provinces. The surveying
area in this year is between Chulai and Luyei.

The high-resolution total magnetic intensity grid and various magnetic anomaly grids
with a gride size of 100 m have been compiled in this project; besides, a high-resolution
magnetization vector model is generated by 3D inversion techniques. Comparing
aeromagnetic characters and geological maps, it is evident to present the good relationship
between magnetic anomalies and geological rock bodies in shallow depth. The block-like
high-magnetic anomalies in the Backbone Range are closely related to the ultra-basic rock
bodies and can extend to the depth of about 3 km. The high-magnetic belt anomalies in the
Coastal Range is well related to the Tulanshan formation with a thickness of about 2 km. The
thickness of the local high-magnetic anomalies distributed in the eastern and western side of
the Coastal Range is about 1 km. The low-magnetic area between the high-magnetic belts is
associated with the intermontane basin. The NNE-trending high magnetic belts can be
separated into 3 sets, two adjacent belts with nearly opposite magnetization directions, as
geomagnetic reversal of oceanic crust. In particular, the oceanic crust beneath the Slate Zone
and the Longitudinal Valley between the blocks with opposite magnetization directions, with
high-angle north-south to northeast-southwest-oriented transverse fault zones, can be
classified as transform faults at the plate boundary.

The Coastal Range with oceanic basements, located east of the Lichi Fault, is composed
of the Miocene volcanic bodies and overlain collisional basins. Similar to the result reported
in the FY107 report, the Taiyuan basin cross-cut by the Lichi Fault underground and,
therefore, had been stacking into two layers where gradually pinch out southward. On the
otherhand, oceanic bodies crop out in the Yuli Belt mentioned in the FY106-107 reports
extend off the survey area of the FY108; however, extending oceanic huge bodies
underground underlain the slate formations. Within this broad perspective, the oceanic origin
crust from the Yuli Belt dipping southeastward extent to underneath of the Coastal Range,
upper bound connected to the Lichi fault as well as composed macrostructures of
multi-folding and stacking structures,extending to deep offshore seabeds. The Luyei fault,
Chishan fault and Peinanshan fault cropping out along surface can be identified in the 3D
magnetic model that extent vertically into the oceanic basements. Furthermore, the direction
of the magnetization vector of most high-magnetic rocks is slightly different from the present
inclination of the geomagnetic field in between the strike-slip, subvertical faults with obvious
characters of the transform faults in upper crust. These transform faults truncate shallow crust



to provide pathways for deep upwelling materials. It is likely to become the critical paths for
deep geothermal sources to move upward.

Keywords : airborne magnetic survey, volcanic geology, Coastal Range, Longitudinal Valley,
plate tectonics
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