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Base metal smelting can release large amounts of sulfuric acid and sulfur dioxide into the 
atmosphere, producing acid rain that promotes vegetation damage and causes partial dissolution 
of exposed minerals.  This dissolution produces thin gel-like layers on bedrock that can trap 
detrital material and smelter-derived particulate matter, eventually hardening to form black rock 
coatings with typical thicknesses of up to 200 micrometers.  These coatings can form over wide 
areas and are among the most conspicuous long-term vestiges of past smelting activities. In this 
study, Hyperion hyperspectral images and the spectral angle mapper (SAM) algorithm were 
assessed with regard to their utility in the detection and mapping of black rock coatings at two 
study areas in the Sudbury region of Ontario, Canada.  These two study areas extend across 
landscapes previously affected most directly by emissions from the Copper Cliff and Coniston 
smelters. SAM classifications produced on the basis of a lab-measured endmember spectrum for 
the coated bedrock class are generally poor, with substantial confusion between coated bedrock 
and uncoated materials.  In contrast, SAM classifications based on image-derived endmember 
spectra are qualitatively useful depictions of the spatial distribution of the coated bedrock class, 
though less than half of the test pixels for the coated bedrock class are correctly labeled as such 
in these classifications, and substantial confusion exists between the coated bedrock class and the 
asphalt, sediment, and mine tailings classes. Neural network and maximum likelihood 
classifications of multispectral versions of Hyperion data usefully depict coated bedrock, but are 
mostly also characterized by problematic confusion with uncoated classes. Maximum likelihood 
results generated using a null class are especially effective representations of coated bedrock, and 
lack substantial confusion.  Remote detection of the black rock coating class is made challenging 
by the relatively featureless reflectance spectra typical of this class, and by the similarities that 
can exist between the forms of these spectra and those of common surface classes such as 
asphalt. Additional complications can arise from spectral mixing effects that influence 
reflectance properties at the pixel scale.  Classification results nevertheless confirm the potential 
of remote sensing techniques for use in the detection, mapping, and monitoring of coating-
related environmental degradation in the vicinities of base metal smelters. The mechanisms 
involved in development of black rock coatings near smelters are similar in nature to the acid-
sulfate processes that operate in regions of volcanic and hydrothermal activity, and the 
application of remote sensing techniques toward the discrimination of smelter-related coatings is 
therefore pertinent to broader research themes involving the remote detection of acid-sulfate 
deposits. 


