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3. Results

4. Model & Interpretations

1. Introduction
The Lombok Island – Lesser Sunda Island region (Indonesia) lies between 
zones characterized by the highest intensity geomagnetic anomalies of this 
region, remarkable as one of the eight most important features provided on the 
1st edition of World Digital Magnetic Anomaly Map (Mandea and Thébault, 
2007). The geological and tectonic structures, however are not known in detail, 
especially in the north part where an active volcano (Mt. Rinjani) exists. Some 
geomagnetic local surveys have been conducted previously (Zubaidah, 2009), 
however due to the lower accuracy of the used equipment and a limited 
number of stations no new insights in understanding the regional features have 
been obtained. This situation has dramatically improved with the next survey 
(2007 – 2008). Results of this campaigns are presented here, with the special 
aim to assess the geothermal potency.
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Fig. 2 The total field anomaly map of the Lombok Island.
Generated from the most reliable data of the 2007/2008 survey (black points are the most reliable 
stations; total number = 168). The anomaly values are depicted with linear colour intervals of 50 nT. 
The overlying contours are local Bouguer gravity anomaly (Sukardi, 1979) used in the modelling. P1, 
P2 and P3 are the three profiles of the most prominent dipolar structures, with P2 shows the 
geothermal potency. Altitude and bathymetry are derived from the SRTM30 plus v4 data. This map is 
generated using Oasis Montaj (Geosoft Software).

2. Method
New geomagnetic field intensity measurements were made over the Lombok 
Island (on 177 stations) during November 2007 – March 2008. The main steps 
in processing these measurements are as follow. Firstly, the raw data have 
been pre-selected to minimize the noise; the daily variation using the best-
quality nearby observatory data (Kakadu Observatory, Australia) has been 
considered, resulting in valid mean values of each stations. Thereafter, the 10th

generation of IGRF (IAGA WG V-MOD, 2005) has been used to subtract the core 
field and to obtain the anomaly values of each stations of the corresponding 
epoch. In the final evaluation, only data with StDev ≤ 2 nT and with the 
difference to the 2006 results ≤100 nT (for un-relocated stations) have been 
kept. Small values for K and Kp indices (≤ 3) ensure to select the best data 
(i.e. obtained during the quite time intervals) from some redundant 
measurements. By applying a standard data processing and a strict data quality 
evaluation, the reliability of the results can be ensured. 
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5. Conclusions
• The new geomagnetic ground survey over the Lombok Island confirm the 
previous measurements obtained from satellite, aeromagnetic, and marine 
platforms. 

• Geothermal potency in the North Lombok can be mapped in more detail
using geomagnetic regional survey data. The depth of the reservoir is 
estimated at 800 m.

Fig. 1 The geological and tectonic settings of the Lombok Island.
The Lombok Island (white circled) lies in the Sunda-Banda arcs transition. Mt. Rinjani (3726 m), 
the second highest active volcano of Indonesian regions, exists in the northern part of this island. 
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Along P2 profile, induced and remanent magnetizations of several Tertiary and 
Quaternary lava layers and magmatic intrusions perform strong magnetic 
anomalies. 

Fig.3 Geological and 
tectonic model of the 
Lombok Island.
Flanked by two “mature”
subductions and showing a 
geothermal potency.

Two “mature” subductions 
from both sides allow 
upwelling of partially 
melted mantle and 
shifting of the magmatic 
conduits to the North 
(supposed during the 
Pliocene). 

A geothermal reservoir 
are formed at some 800 m 
depth below the old 
caldera of Mt. Rinjani
range (white circled 
area in Fig. 2).

The maturity of 
north subduction 
could be revealed 
from the modelled
eclogite crust and 
the accompanying 
serpentinized mantle 
wedge. 

The models fully 
support hypothesis 
of extension and 
reactivation of the 
back arc region 
subduction (Flores 
Thrust zone).


