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MAPPING MAGNETIC INTERFACES
Horizon Mapping Technique (Kivior et al, 2011) was applied to map magnetic interfaces with TMI data. Horizon detection, ESA-MWT, was conducted on a 1km by 1km 
grid. At each MWT station, multiple Depth Plateaus were detected indicating magnetic contrasts within the sediments. The Depth Plateaus were laterally merged between 
the stations forming magnetic boundaries, referred to as horizons and interfaces. 15 Magnetic boundaries were mapped: 9 horizons and 6 interfaces on either side of the 
large fault over-thrusting the Hides anticline (Figure 5 & 6). The mapped magnetic horizons and interfaces were validated by seismic and well data. Map of differences 
(Figure 4c) shows a close match between depth from magnetics and depths determined from seismic (Figure 4a & 4b). All the mapped horizons and interfaces are shown 
in Figure 6.

CONCLUSION
Using the Horizontal Mapping technique on the high resolution magnetic data in 
the rugged terrain of the Western Papuan Fold Belt, it was possible to map multiple 
magnetic boundaries within the sedimentary section, forming the Hides anticline. 
These magnetic boundaries are over-thrusted by the major fault mapped in 3D 
using ACM.

SUMMARY
Horizon mapping using magnetic data was conducted over a part of the Western Papuan Fold Belt, in an area of rugged terrain, and complex structure. Energy spectral analysis 
was used to detect magnetic susceptibility contrasts that were laterally merged to form magnetic interfaces corresponding to horizons derived from seismic and well data. 
Numerous interfaces were detected corresponding to: magnetic layers within the Darai Limestone, top of Ieru Formation, intra-Ieru and deeper intra-sedimentary 
boundaries. These mapped sedimentary surfaces form an anticlinal structure. A major thrust fault, mapped from magnetic data using automatic curve matching, truncates 
the anticline in the south-west. The results obtained from the interpretation of the magnetic data are consistent with structures mapped from seismic and well data.

GEOLOGICAL SETTING
Papuan Fold Belt consists of complex fold and overthrust structures (Hill et al, 2004). 
The study area covers the Hides Anticline, which trends NW to SE, plunging to the 
SE. The area is surrounded by three volcanoes. There are four wells in the area; 
Hides-1 to 4 and Karius-1. The Darai Limestone outcrops forming the Hides anticline, 
and is thrusted from the SW. 
Litho-stratigraphy is comprised of  Darai Limestone which has strong magnetic 
markers, Upper Ieru Formation, a strongly magnetic sandstone, Lower Ieru containing 
less magnetic SLT / MST and Top Toro which comprising of Glauconitic Sands which 
is a Magnetic Indicator.

MAGNETIC DATA
The High Resolution Aeromagnetic 400m spaced data was used in this study. The 
average susceptibility values from the wells are high in the Darai limestone. Hides-1, 
to the north of the Hides Anticline, has high magnetic susceptibility layers near the 
top of Darai implying likely volcaniclastics. Higher susceptibilities are found in the 
upper Ieru Formation close to the Base Darai.

Figure 3 Reduced to Pole (RTP) Magnetic Field and wellsFigure 1 Location of Hides study area, Western
Papuan Fold Belt, PNG. (after Hill et al 2004)

Figure 2 Hides Topography in 3D with study area and wells.

Figure 4c Differences Map

Figure 4a Magnetic Horizon Top Ieru (H2) Figure 4b Top Ieru derived from Seismic

MAPPING STRUCTURES
To map major faults in the area the ACM method (Kivior et al, 2015) was used. 
Magnetic sources detected by ACM within the sediments were interpreted in 3D. 
The major thrust fault dislocating the Hides Anticline (Figure 6) and intersected in 
Karius-1 well, was mapped.

Figure 6

REFERENCES
• Hill, K. C., Keetly, J. T., Kendrick, R. D. and Sutriyono, E., 2004, Structure and Hydrocarbon Potential of the New Guinea Fold Belt, in 
K.R. McClay, ed., Thrust tectonics and Hydrocarbon systems: AAPG Memoir 82, pp. 494-514.
• Kivior, I., Markham, S. and Mellon, L., 2015. Mapping Sub-Surface Geology from Magnetic Data in the Hides Area, Papuan Fold Belt, 
Papua New Guinea. AAPG/SEG/PESA International Conference and Exhibition, Melbourne, Australia.
• Kivior, I., Markham, S., Damte, S., Randle, S., Masahide Shimada, John Jong, Hajime Kusaka and Tran Quoc Tan, 2011. Mapping 
regional sedimentary horizons in the onshore Baram Delta, Sarawak, from magnetic and gravity data using Energy Spectral Analysis. 
Petroleum Geology Conference and Exhibition (PGCE), Kuala Lumpur, Malaysia, 2011.
• Smith, R. I., 1990, Tertiary Plate Tectonic Setting and Evolution of Papua New Guinea, in Carmen, G.J and Z, eds., Petroleum Exploration 
in Papua New Guinea: Proceedings of the first PNG Petroleum Convention, Port Moresby, pp 229-244.

ACKNOWLEDGMENTS
The authors would like to thank Archimedes Consulting and Oil Search for the permission to publish this work and Archimedes for providing 
the facilities for the interpretation.

Figure 5 Thrust Fault


