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Abstract

To understand deep geological structure and volcanic characteristics in northeast Taiwan
area, the purpose of this project is to apply helicopter-borne magnetic and very low frequency
electromagnetic (VLF-EM) techniques over the northeastern Taiwan and maritime areas to
gain information of location about potential magma chambers as well as regional geological
structures in surveying areas.

This project has conducted aeromagnetic surveying to provide 100 m-spacing total
magnetic intensity (TMI) grids, covering areas where include the Kuanyin volcano group, the
Tatun volcano group, western part of Taipei Metropolitan, the Keelung volcano group, and
the Pengjia islet. Accordingly, we provide an new insight into the activity of the Tatun
volcano group as well as the basement structures around the northern Taiwan and maritime
areas.

Based on the newest aeromagnetic dataset, high resolution total magnetic images present
zonal distribution. We examine the images carefully and find no huge magmatic reservoir
with low magnetic features similar to the subsurfacial Kueishantao. However, potential
volcanic activity with low-magnetic ring features of some smaller magnitudes occurred
around the Keelung islet and Huaping islet. On the other hand, zonal magnetic features
associated with major NE-SW-striking structures indicate inherent extensional faulting and
basin developing in the Tertiary age. Repeatedly occurred contraction thrusting during the
Pliocene to the Plestocene, and subsequently returned back by normal faulting since 800 ka.
In this area, the Tertiary formations mainly consist of lower-magnetic sandstone and shale
rocks down to 6-8 km deep underlain by the higher-magnetic Eocene (with extensive thick
basaltic lavas) and/or the Mesozonic basement. Nevertheless, these formations constructed a
maga-thrust system overprinted and destroyed by a postdate normal faulting system. Started
with the Tatun volcanism since 800 ka, paralleling to fracturing processes along hanging wall
of the Shanjiao Fault extending to maritime areas, volcanic origin earthquakes, gases and
geothermal activities along the NE-SW-striking normal fault system. 3D inversion applied on
the aeromagnetic dataset reveals spatial relations of the volcanic deposits covering above the
low-magnetic Tertiary deposits. It is noted that the high-magnetic volcanic deposits present
lowering magnetic features, associated with earthquakes and gases from volcanic geothermal
resouces between the Chishingshan and the Huangzui.

Keywords: airborne geophysics, helicopter-borne magnetic survey, helicopter-borne
very low frequency EM survey, volcanic geology, Yilan area, Kueishantao
volcanism.
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