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Application of short wavelength infrared (SWIR) technique in exploration
of poorly eroded porphyry Cu district: A case study of Niancun
ore district, Tibet
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Abstract

As the most important type of ore deposit, porphyry Cu deposit has long been taken as the primary explo-

ration target. The exploration of such type of ore deposits is relatively easy in strongly eroded areas, but is rela-
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tively difficult in poorly eroded area where mineralization/hydrothermal (M/H) centers cannot be easily located
by traditional alteration mineral mapping. Short Wavelength Infra-Red (SWIR), a newly-developed technique
in the field of mineral exploration, was tentatively used in this study to locate M/H centers of poorly eroded por-
phyry Cu deposits at Niancun, Tibet based on the fact that it has shown powerful function in locating M/H cen-
ters for VMS-type and epithermal deposits. About 300 surficial samples and 30 drill hole samples were measured
by TerraSpec in this study. As a result, seven types of alteration minerals were recognized. They are illite, chlo-
rite, opal, pyrophillite, kaolinite, epidote, and phengite according to frequency of occurrences from high to
low. Spatially, the alteration minerals show clear zoning comprising an outer zone of illite-chlorite * epidote as-
semblage to an inner zone of illite-pyrophillite = kaolinite. Numerical values for reflectance spectral features of
illite were also extracted, and some of them (e.g., wavelength position of Al-OH absorption and illite crys-
tallinity) show systematic changes. The wavelength position of the illite AI-OH absorption varies between ~
2 192 nm and 2 220 nm with the mode at 1 904 nm to 1 914 nm, and it is obviously lower (< ~2 203 nm) in
the eastern portion of the district where illite and pyrophillite constitute dominant alteration minerals. Illite crys-
tallinity (IC) at Niancun typically changes from 0.6 to 3.1, with the mode at 1.0 to 1.8. In contrast, it is
relatively higher (>1.6) in the eastern portion of the district. For illite, higher IC value and lower wavelength
position of Al-OH absorption generally indicate that their formation occurred at higher temperature. So the
eastern portion of the district with higher IC value, lower wavelength position of Al-OH absorption and alter-
ation of illite-pyrophillite may be the M/H center of the Niancun deposit.

Key words: geology, porphyry Cu deposits, short wavelength infra-red (SWIR), illite crystallinity (IC),
position of Al-OH absorption peak, Niancun, Gangdese, Tibet
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Fig. 1 Photograph of northeastern outcrop of the Niancun ore district (see Fig. 2 for detailed position?

showing clear evidence of post-ore oxidation of Fe-sulfides
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Fig. 3 Geological skech map of the drill hole ZKO1CA); distribution of alteration minerals throughout the drillhole based
on SWIR mapping results (B): variation of wavelength position of Al-OH absorption peak and illite crystallinity throughout
the drillhole (C and D?
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Fig. 7 SWIR alteration mineral mapping results in the Niancun ore district
Four black dots in the figure (and Fig. 8:92 represent ore district boundaries. which correspond to black dots in Fig. 2
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The IC value is ohviously higher { 2>1.6) inthe eastemn portion of the district (the area depicted by green dash line)
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Fig. 9 Spatial variation of the wavelength position of the illite AI-OH absorption

of the surficial samples in the Niancun ore district

It is relatively lower ( <{2 203 nm) in the ¢astern portion of the ore district { the area depicted by pink dash line). Additionallys the area of illite-py-

rophillite alteration (limited by blue dash line) and area with higher IC value (delineated by green ellipse) are also plotted in the figure: and the

intersection area of them (shown by black ellipse) are thought to be hydrothermal center of the deposit
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Cmodified after Sillitoes 2010+ showing erosion degree of the Niancun deposit
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