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Abstract At the bottom of the Upper Permian Longtan coal measures in eastern Yunnan and western
Guizhou, there is a Nb-Zr-REY-Ga type cirtical metal ore layer with a cumulative thickness of several me-
ters and characterized by natural gamma positive anomalies. By means of seismic work and traditional wave
impedance inversion, sandstone and mudstone can be effectively distinguished, but limited by the small
difference of wave impedance, the ore layer can not be identified. In order to construct a fine geophysical
exploration technology for the ore layer, based on logging and seismic data, this paper takes gallium
(Ga) element in the ore layer as an example (gamma value>2. 0 API when the critical industrial grade is
50 wg/ g), and uses the information statistical weighting method and the natural gamma data of the ore
layer to reconstruct the longitudinal wave velocity curve, so that the calculated wave impedance curve of
the ore layer signal is enhanced by about 120% , and the ore layer is constrained within the reconstructed
wave impedance value range of >16 000 g/cm” + m/s,which solves the technical problem of identifying key
metal ore layers by using wave impedance curve. On the seismic section inverted by the reconstructed wave
impedance data, the boundary of the ore layer is clear and the lateral traceability is good. Through drilling
verification, the average error of the thickness of the ore layer predicted by seismic inversion is 17. 6%. It
shows that the seismic inversion using the reconstructed wave impedance data can effectively identify and
track the ore layer, and achieve the purpose of fine detection of the ore layer. This technical method has
good application value and prospect for fine exploration of cirtical metal ore layers in coal measures with
abnormal logging.

Key words critical metals of coal measures, logging curve reconstruction, wave impedance inver-
sion, exploration technique, Permian, eastern Yunnan and western Guizhou
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Fig. 1  Geological background of critical metal measures and distribution borehole and seismic lines of the Upper Permian

in eastern Yunnan and western Guizhou
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Table 1 prediction error of ore layer thickness

by seismic inversion
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