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Abstract

The Simuku (EL2379) and Nakru (EL1043) project areas are situated in the western region of New
Britain Island, Papua New Guinea, which is recognized as one of the world’s most prospective re-
gions for intrusion-related mineral deposits. With the ongoing advancement of mineral exploration
in the study area, there is an urgent need to delineate the deep-seated structures to guide further
exploration efforts. The study area is renowned for its abundant gold and copper resources,
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characterized by a complex geological setting that includes porphyry, epithermal, and skarn-type
mineralization. The study utilized a combination of induced polarization (IP) and resistivity sur-
veys, integrated with historical airborne electromagnetic (AEM) data, to conduct comprehensive
geological investigations and data interpretation. The results reveal that the L03-04-05 survey line
in the Simuku area exhibits significant resistivity anomalies and strong IP responses. Specifically,
the IP anomaly along the L04 line is concentrated at 171050E, indicating potential pyrite alteration
zones and highlighting high exploration potential. In the Nakru area, a distinct chargeability anom-
aly was identified within the coordinates 22200E-22260E and 9339000N-9339400N, warranting
further detailed investigation. The integrated geophysical approach has proven highly effective in
identifying mineralized zones, validating historical geophysical anomalies, and defining precise
drilling targets. This methodology provides robust technical support for metal ore exploration in
the region.
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Figure 1. Topography, bathymetry, and major tectonic features of eastern Papua New Guinea and the Solomon Islands region
(a), and the geology of New Britain Island with the distribution of study and mining areas (b)
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Figure 2. Grayscale LiDAR elevation map with resistivity (background base map), electrode locations for induced polarization
(IP) surveys, and historical gradient IP array high-power DC chargeability results (color-filled regions)
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Table 1. Locations of the infinite electrodes used for each survey line in the DP measurements
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Figure 3. Induced polarization decay for P-DP and DP-DP at the same location
& 3. E—HIE#Y P-DP BRRWIAF DP-DP TR

DOI: 10.12677/ag.2025.156086 907 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.156086

N T SR AR A B ) TR GPS Aibre G G @ H 1, K TR GPS T m e 5 R s kAL
PO Ik R AT T HLEL, WA R (A AR B B By (R (I RS 31 FEREAS Tx il kAT S 104,
A R HAE e P e %, M2 4 ANt ZEARAR - SR (DP-DP)Wll & i) L BRI, ORI A SR ik
FIGERK (=6 2 )M AL/ A M, AR KW E T, AN - HP-DP)ACE 1)
AR T (14 3), FrLl P-DP 7E4RISR dbrede i B 50 S S 5 o AESEBRIE T, AP 262k (L06
HILO7)KH DP-DP MCHE, #AJ5 K IIAE SIS/ 4E4r T IR AR 1) 5 0 CAR LU U = B i, R Z
P-DP i & .

3) MELER

H Res2dinv s B AT 0 78 o 28 ST EHE 64T S, 9 SR B BRI SN Surfer B4 Hh 23 H
5 DN A2 1 v B 2 5 7 v R A A 1

Figure 4. Chargeability results at 100-meter depth from the 3D induced polarization survey, overlaid on LiDAR topography
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Figure S. This L06 (upper figure)/L04 (lower figure) 3D induced polarization model profile
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Figure 6. Comparison between the historical DP-DP induced polarization model cross-section and the current 3D induced
polarization model cross-section for survey line L06
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Figure 7. Comparison between the historical gradient IP array high-power DC chargeability results and the current 3D induced
polarization chargeability results at 150-meter depth
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Figure 8. L06 Line Stacked Profile (left figure; the dashed box indicates the Simuku mineralized zone with high resistivity
and moderate chargeability response), L04 Line Stacked Profile (right figure)
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Figure 9. Plan view slice of the 3D magnetic model at 50-meter depth (with the 3D induced polarization model outlined in
white at 150 meters below the surface)
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Figure 10. Vertical derivative map of the reduced-to-pole magnetic data (with the 3D induced polarization model outlined in
white at 150 meters below the surface)
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Figure 11. Plan view slice of resistivity at 150 meters below the surface, overlaid on the 3D magnetic model
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Figure 12. Location map of survey lines in the Nakru mining area
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Figure 13. Historical chargeability slice at 600 m depth (left; green = 18 mV/V recent inversion, red = 18 mV/V past inversion),
and current survey’s 600m chargeability slice (right)
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