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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 Yilan land and maritime areas for volcanic and
geological surveying to obtain distribution information of potential magma chamber as well
as hydrothermal pathways along regional geological structures.

An airborne geophysical survey in Yilan area has first been completed in this project.
The total length of survey lines is 5723 km covers an area of 2607 km?. The total magnetic
intensity (TMI) grid and VLF anomaly grid with 100 m spacing had been delivered to provide
an new insight into the activity of the Kueishantao volcano as well as distribution of the
basement around the northern tip of the Cental Range Belt, Yilan plain and maritime areas.

The VLF in-phase strength can be related to the geoelectric property of the ground. The
VLF in-phase anomaly map is coincident with the existing formation boundaries and
geological structures, which implies that the distribution of rocks, geological structures, and
distribution of water-berried fractures can be obtained from the VLF anomaly maps. Three
obvious high-magnetic zones and six major magnetic lineations can be observed in the
magnetic anomaly maps, which can be associated with the volcanic rocks, high-magnetic
basement, and faults. The EW high-magnetic basement in the central of the Yilan plain is
coincident with the ZhuoShui and KenSi faults on the southern and northern sides, which
implies that the magnetic basement may not be associated with the intrusive dike. It is
suggested that the high-magnetic basement may be the remnant oceanic plate occurred when
the Tananao silt pushes back to the Eurasian Plate, and it may extent to the basement of the
Ryukyu Arc. Three circle-like low-magnetic anomalies in the high-magnetic zone of
Kueishantao volcanic rocks are interpreted as the volcanic crater. One of them is located at
the Turtle-head of the Kueishantao and another two are located on the NE of the Kueishantao,
which implies that the volcanic activities of the Kueishantao are continuously migrated from
NE to SW. Based on the 3D magnetic susceptibility model obtained from 3D inversion of the
magnetic dataset, from macro point of view, the estimated Curie depth is approximately 5 km
around Kueishantao, and is between 15 and 20 km for the EW high-magnetic basement in the
central of the Yilan plain. The Curie depth will be between 10 and 15 km in the survey area if
the effect of Kueishantao and the EW magnetic basement do not take in account.
Nevertheless, the ring and radiating dike swarms, as well as faults associated with formation
of the subsident caldera around the Kueishantao volcanic region, cause new pathways for
migration of volcanic hydrothermal fluids from the Kueishantao volcano to all over the Yilan
plain and the Chinshui geothermal field.

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