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The Relations between Fault Zones and Geothermal Fluids
in Tight Rocks: A Case Study in the Slate Belt
of the Northern Central Range, Taiwan

Bing-Cheng Chen'~  Wei-Cheng Huang'  Shi-Ting Chen'
Li-Wei Kuo>  Hui-Huang Shih’

ABSTRACT

The slate belt of the northern Central Range is a geological region with geothermal potential in Taiwan.
Due to the low porosity and low permeability of the slate formations, conductive fractures, faults, and fault
zones are considered important conduits for subsurface geothermal fluids in this area. Between permeable
fracture networks and fault zones, permeable fault zones play a more important role than fractures for the
production of geothermal fluid. According to the wireline-logging data of the geothermal wells in Jen-Tse,
fault zones with porous fault breccia zones and high-density open fracture zones may be main geothermal
fluid pathways in the slate belt of the northern Central Range. Based on the logging data, most fractures
are clustered in the vicinity of the fault zones rather than widely-distributed in the geothermal reservoir.
Permeable fault zones in the slate formation are few in number, narrow in width, and have minor offsets,
making them difficult to be observed by surface geological surveys. Identifying the subsurface location and
extension of conductive fault zones would be a major difficulty in geothermal exploration and production
risks in the slate belt. This study suggests that the role of open fracture networks is to increase the heat
exchange efficiency between the fluids in the fractures and the high-temperature host rocks in the slate
belt. To acquire high geothermal fluid production for efficient power generation, fault zones with highly-
permeable structures would be needed. The development of permeable fault zones in this area requires a
combination of suitable lithology, faulting behaviors, and fault activities, which are not easy to occur in this
geological setting. In the present, the most important studies to lower the risks of geothermal exploration
and production of this area would correctly predict the locations, properties, and subsurface extensions of
these rare permeable fault zones.
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