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Fig. 1 The general situation of the study area
(a) the location of Songliao basin;
(b) the tectonic units map of Songliao basin. rectangles indicate the extents of three sub-scenes;

(c) photography of site ¢; (d) photography of site d; (e) photography of site e
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Table 1 Stratigraphic and reservoir table of Early

Cretaceous in Songliao basin
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Table 2  Spectral characteristics of hydrocarbon

leakage induced minerals on ETM +7 bands
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Table 3 Eigenvetor loadings and eigenvalues
of the third principal components from

1,3,4,5 (1,3,4,5-PC3) of ETM +7 image
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Table 4 Eigenvetor loadings and eigenvalues of the
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Table 5 Eigenvetor loadings and eigenvalues
of the forth principal components from 1,4,5,7

(1,4,5,7-PC4) of ETM +7 image
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Table 6 Eigenvetor loadings and eigenvalues

of the forth principal components from 3,4,5,7

(3,4,5,7-PC4) of ETM +7 image
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Table 7 Band ratios and responses of hydrocarbon

leakage induced mineral assemblage
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Table 8 False color compositions to identify

hydrocarbon-induced anomalies
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Fig. 3 Field validation of the identified anomalies
(a) the location of the geological map b and e in the study area;

(b) the geological map of the sub-scene of Zhalaite overlaid by the boundary polygon of anomaly and basin boundary;
(c) the geological map of the east part of the study area overlaid by the boundary polygons of anomailes,
first-class tectonic unit and strata profile routes;

(d) the strata profile BB’ crossing the well J-1, J-2, J-3, J4, J-5, J-6, J-7, J-8 and J-9;

(e) the strata profile AA’ crossing the well J-10, J-11 and J-12
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Identifying hydrocarbon leakage induced anomalies through remote
sensing techniques in the western slope of Songliao basin, China
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Abstract .

enrichment of ferrous-iron and alterations of clay minerals and carbonates exhibit diagnostic spectral features. For heavy oil

Among the surface sediments anomalies caused by hydrocarbon leakage of heavy oil reservoir, bleaching of red beds,

exploration in the western slope of Songliao Basin, ETM + 7 image is used to identify anomaly caused by hydrocarbon leakage.
Principal Component Analysis (PCA) , band ratio, and False Color Composition ( FCC) are used in image process. Four principal
components ( PCs) including 1,3,4,5-PC3 ( the third component of the PCA on band 1, 3, 4 and5), 1,3,5,7-PC3, 2,3,5,7-PC3
and 3,4,5,7-PC4 show steady spectral enhancement for the hydrocarbon-induced minerals. The PCs are combined with band ratios of
3/1, 4/3 and 7/5 for FCC.

Four FCC images are selected for hydrocarbon-induced area delineation. Result indicates that the identified anomalous area is
related to the geological setting and consistent with the strata sections in most area.
Key words;
composition ( FCC)

heavy oil, hydrocarbon leakage, ETM + 7, principal component analysis ( PCA), band ratio, false color





