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1—Quaternary System; 2—Permian Emeishan Formation; 3—Permian Yangxin Formation; 4—Permian Liangshan Formation; 5—

Devonian Haikou Formation; 6—Lower Ordovician Tangchi Formation + Hongshiyan Formation; 7—Middle Cambrian Shuanglongtan

Formation; 8—Lower Cambrian Canglangpu Formation; 9— Upper Sinian Dengying Formation; 10-—Middle Jurassic Zhanghe Formation;

11—stratigraphic boundary; 12—fault; 13—bauxite ore body; 14—geophysical survey line & number
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Fig. 2 OCTEM response of bauxite model with high-magnetic laterite cover
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(a)—response of bauxite layers with different thicknesses under superparamagnetic overburden; (h)—apparent resistivity calculated according
to formula (1) for the superparamagnetic overburden response; (c¢)—response of bauxite layers with different thicknesses under non-magnetic

overburden; (d)—apparent resistivity calculated according to formula (1) for the non-magnetic overburden response
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Abstract

Opposing coils transient electromagnetic method (OCTEM) offers high resolution for shallow
subsurface investigations, making it a potential tool for detecting bauxite layers. However, in laterite-
covered terrains, the superparamagnetic response of the overburden masks the target response by
superimposing a strong, long-decay signal onto the secondary transient field induced by eddy currents,
significantly degrading detection resolution. To address the challenge of deep bauxite exploration in the
Bailong Shujingcun ore block (Yunnan Fumin deposit, China), this study established a layered geological
model based on local stratigraphy and statistical physical properties. This model integrates the resistivity
characteristics of the bauxite layer, its host stratum, and the surrounding rocks. We conducted forward
modeling to analyze the OCTEM response patterns with shallow superparamagnetic cover. Based on these
patterns, a calibration and correction methodology was developed to suppress the superparamagnetic
influence from the measured induced voltage. The corrected data were then inverted to recover the
subsurface resistivity distribution. Comprehensive interpretation of 2D resistivity sections from two
OCTEM profiles, integrated with an ore-prospecting model, successfully delineated the deep extension and
distribution of the bauxite ore block. Drilling results subsequently confirmed these findings, verifying the
accuracy of the approach. This study demonstrates that, with appropriate signal processing, OCTEM can

be effectively applied for detecting bauxite layers in areas covered by superparamagnetic laterite.

Key words: opposing coils transient electromagnetic method (OCTEM); bauxite detection; laterite

cover; superparamagnetic; data correction



