
The preliminary conceptual model of Tolehu geothermal resource based on geology,
geochemistry and MT data

Asnawir Nasution1, Endro Supriyanto2, Tjahjo Sasmojo3, Matsuru Honda4, Miman Aviff5, Sigid
Nugroho6, Yudistian Yunis7, Zulkarnain Nasution8

1Faculty of Earth Science and Technology, ITB. Bandung, Indonesia, 2PT.PLN Geothermal, Jakarta,
Indonesia, 3PT.PLN Geothermal, Jakarta, Indonesia, 4West Japan Engineering Consultants, Inc„ Japan,

5PT.PLN Geothermal, Jakarta, Indonesia, 6PT.PLN Geothermal, Jakarta, Indonesia, 7PT.PLN
Geothermal, Jakarta, Indonesia, 8PT.Excavindo Pratama, Bandung, Indonesia

E-mail: nasution@gc.itb.ac.id

The Tolehu Geothermal area Ambon (70 m asl.), which had initially been studied more than fifteen years ago was

resurveyed by additionalMT-TDEM method and an exploration well in 2010 and 2011 to constrain a conceptual

model for the prospect area. Based on those conceptual model that integrated the 1D and 2D MT inversion images

with data from existing wells and geochemistry, six gradient thermal wells with the maximum depth 150 m and

one exploration well of about 930 m depth had indicated over 200 degree Celsius resource. The deep well was

drilled to confirm the elements of the model and extended the proven geothermal reservoir 1.5 km to 2.5 km to the

south an old volcanic complex. Shallow cores and deeper cuttings were analyzed by using petrography and x-ray

methods. They had confirmed that the low resistivity detected by MT and TDEM surveys closely correlated with the

distribution of low temperature smectite and high temperature of illite and chlorite clay alteration. Due to the greater

tendency of clay minerals (smectite, illite, phyrophlite, chlorite clay) to inhibit the formation of fracture permeability

relative to more brittle clays, the top of the permeable reservoir generally conformed to the geometry of the base of

the low resistivity clay alteration. The rough correlation of the 200 degree Celsius geothermometry with the 5 and

10 ohm-m contours below the transition from smectite,illite, illite to chlorite clay were used to predict the depth of

cap rocks.The extreme temperature of thermal gradient is 123 degree Celsius at the depth of 150 m and the water

dominated system with Chloride concentration lower than 5000 ppm at 930 m depth, indicate sea water uninvolved

to the geothermal system.

IAVCEI 2013 Scientific Assembly - July 20 - 24, Kagoshima, Japan
Forecasting Volcanic Activity - Reading and translating the messages of nature for society

©IAVCEI 2013 Scientific Assembly. All rights reserved.  205

1A1_1E-O6                    Room A3                    Date/Time: July 21  10:00-10:15


