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The Information Enhancement and Interpretation of Hydrocarbon
Microseepage Induced Minerals Based on ASTER Data
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Abstract; Hydrocarbon microseepage induced anomaly of surface and near surface is the direct evidence
for oil & gas deposit. The detection of hydrocarbon-induced anomaly by remote sensing image interpreta-
tion is fast, efficient and safe. ASTER Near Infrared data were used to interpret hydrocarbon-induced car-
bonate minerals. Principal component analysis (PCA ), density slicing and false color composition were
adopted to distinguish the goal area of clay and carbonate minerals. Four principal components showed
outstanding spectral response of hydrocarbon-induced clay and carbonate minerals: 5689-PC2 (the sec-
ond principal component of input bands 5689 ) , 1589-PC3, 1689-PC3 and 1348-PC3. Then, density sli-
cing (X +20) was used to highlight the pixels with the largest DN ( digital number) of PC images as the
area of carbonate minerals. The distinguished area was categorized into the first and second classes due to
the frequencies of overlay. The result suggests that hydrocarbon microseepage induced mineral assemblage
is related closely to the surface sediments. Compared with the anomalous area of ETM + data, the distin-
guished area from ASTER data has almost the same distribution.
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Fig.2  (a) Location of Songliao Basin in China; (b) The first class tectonic units of Songliao Basin and study area;

(¢) ASTER image of study area
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Table 1  Spectral characteristics of carbonate minerals on ASTER band 4 ~ ASTER band 9

B Band 4 Band 5 Band 6 Band 7 Band 8 Band 9
WL [/ pm 1.60 —1.70 2.145 -2.185 2.185 -2.225 2.235-2.285 2.295 -2.365 2.360 -2.430
RIRET 1) B (+) SUR (+) SUR (+) e (=) e (=) SUR (+)
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Fig. 4 Overlay of the area extraction from PC image and ASTER false color compostion
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Fig.5 (a) Hydrocarbon-induced area of clay and carbonate minerals extracted from four PC images respectively;

(b) False color composition of PC images (R: 1689 —PC3, G 1589 - PC3, B: 5689 —PC2); (c¢) Surface geological map
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