
Using Remote Sensing To 

Improve Geologic Mapping

James Ellis, Ph.D.

Ellis GeoSpatial

www.ellis-geospatial.com

jellis@ellis-geospatial.com

http://www.ellis-geospatial.com/
http://www.ellis-geospatial.com/
http://www.ellis-geospatial.com/
mailto:jellis@ellis-geospatial.com
mailto:jellis@ellis-geospatial.com
mailto:jellis@ellis-geospatial.com


IMAGE PROCESSING TO IMPROVE GEOLOGIC MAPPING

DigitalGlobe Quickbird Natural Color Image

Bands 3, 2, 1 as Red, Green, Blue
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DigitalGlobe Quickbird Geologic Enhancement

Near Infrared, Red, Green, Blue Bands Integrated
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DigitalGlobe Quickbird Natural Color Image

Bands 3,2,1 as Red, Green, Blue
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DigitalGlobe Quickbird Geologic Enhancement

Near IR, Red, Green, Blue Bands Integrated
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Image Processing in Arid Regions
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Image Processing in Arid Regions
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Published Maps compared with Imagery
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Daytime Thermal – Landsat Band 6

Source:  USGS - Landsat TM Ellis GeoSpatial

Thermal Anomaly



From:   Floyd F. Sabins, 1997, Remote Sensing Principles and Interpretation: 3rd edition, Waveland Press, Inc.,  494 p. 

 (Dr. Sabins former Senior Research Scientist at Chevron (COFRC, La Habra, CA))

Airborne Nighttime Thermal
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From:   Floyd F. Sabins, 1997,

Remote Sensing Principles and 

Interpretation: 3rd edition, 

Waveland Press, Inc. 

NY, 494 p. 

 (Dr. Sabins former Senior Research 

Scientist at Chevron (COFRC, 

La Habra, CA))

Stilfontein area, western Transvaal,

South Africa.  From Warwick, 

Hartopp, and Viljoen (1979, Figures 

8 and 9)
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Palou, 2009? CNES
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Radar in Arid Regions
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Arid Region Example – GoogleEarth Image
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Arid Region Example – Hillshade DEM with outliers

Bedrock outcrops in

lowlands covered with

sands and silts

revealed by DEM – 

indicates near-surface

bedrock in 

surrounding area

Arid Region Example Credits: Remote Sensing Enterprises, DEM courtesy of USGS Ellis GeoSpatial



Arid Region Example – Enhanced Landsat Color Image

Arid Region Example Credits: Remote Sensing Enterprises, Image Courtesy of USGS Ellis GeoSpatial



Arid Region Example – ASTER Thermal Image

Warm Surface

Cool Surface

Cool rugged outcrops

(shadows) with varying

temperature in 

agricultural and lowland

terrain – differences in

groundwater, depth to

bedrock, change in 

underlying bedrock?

Same outcrop 

pattern, but different 

thermal pattern – 

underlying bedrock

depth different?

Same outcrop 

pattern, but different 

thermal pattern – 

underlying bedrock

depth different?

Arid Region Example Credits: Remote Sensing Enterprises, B. Hubbard/USGS, CalData, Data Japan ERSDAC Ellis GeoSpatial



Arid Region Example – 1:250,000 Published Geologic Map

Arid Region Example Credits: Remote Sensing Enterprises, USGS source of map Ellis GeoSpatial



Arid Region Example – Landsat Data Processed for Spectral Patterns

Similar Geology

Arid Region Example Credits: Remote Sensing Enterprises, Imagery courtesy of USGS Ellis GeoSpatial



Arid Region Example – ASTER Thermal Processed for Mineralogy

Carbonate-Rich 

Outcrop

Low Carbonate 

Potential

Arid Region Example Credits: Remote Sensing Enterprises, B. Hubbard/USGS, CalData , Data Japan ERSDAC Ellis GeoSpatial



Arid Region Example – ASTER Thermal Processed for Mineralogy

Quartz-Rich 

Outcrop

Low Quartz 

Potential

Arid Region Example Credits: Remote Sensing Enterprises, B. Hubbard/USGS, CalData , Data Japan ERSDAC Ellis GeoSpatial



Arid Region Example – ASTER Thermal Processed for Mineralogy

Mafic-Rich 

Outcrop
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Potential

Arid Region Example Credits: Remote Sensing Enterprises, B. Hubbard/USGS, CalData , Data Japan ERSDAC Ellis GeoSpatial
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