





measure of ground control for the satellite image process-
ing. The discussion here is limited to one area in the vicin-
ity of the island Iluileq, near Danell Fjord (Fig. 1), where
both SPOT and Landsat TM data of reasonable quality are
now available. The processing of the Landsat TM data was
carried out in GGU in early 1993 using a sub-scene of the
Iluileq area for a more detailed analysis. The six Landsat
TM bands were PC (principal component) transformed. In
the case of the Tluileq sub-scene the PC images 1, 2, 3 and
4 accounted for 75.05, 23.10, 1.56 and 0.23 % of the total
variance, respectively. The information in the first PC im-
age is dominated by the topography showing shadows and
highlights and is of no interest for enhancement of the
lithological features. The PC images 2, 3 and 4 yield infor-
mation which is most probably related to the lithology; the
colour composite of these images is shown in Fig. 2C. The
correlation with observed geology is excellent. The colour
composite of the PC transformed Landsat TM data in Fig.
2C illustrates the power of the Landsat TM system to dis-
criminate between major lithological units, e.g. granites
and highly granitised rocks, psammites and pelites.

In contrast, the darker lithologies, typically pelite hori-
zons in the study area, are only just discernible on the
SPOT images (Fig. 2 A, B). The processing technique used
by SSC for extracting geological information from the
SPOT imagery cannot be considered particularly useful; in
fact the standard false colour composite (Fig. 2A) yields
more lithological information than that with ‘extracted ge-
ological information’ (Fig. 2B). Alternative processing
techniques of the SPOT data were carried out in GGU with
some improvement as a result. A combination of high pass
filtering of the principal component transformed data and
careful individual contrast stretching to some extent
enhanced the lithological response at some localities (see
Tukiainen et al., 1993).

Conclusions

Two major aspects of satellite based remote sensing
must be considered: spectral enhancement to create images
providing an optimal display of the lithological variations
within an area, and spatial enhancement for the mapping of
geological structures. Since the former was a main objec-
tive of this project, the SPOT imagery available at the start
of the project was not ideal. The good spatial resolution of
the SPOT data makes it a good basis for the preparation of
orthoscopic standard false colour composite maps and for
structural analysis, but the extraction of geological infor-
mation by spatial enhancement of the intensity component
of IHS-transformed SPOT data did not prove useful in this
project. Certain structural trends were enhanced, but at the
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cost of an overall degradation of other map information.
Alternative processing techniques could to some extent
enhance lithological differences at some localities, but on
the whole SPOT data are inferior to Landsat TM data in
this respect. The processing of the data, although by no
means exhaustive, has demonstrated that the Landsat TM
system is much better for the display of lithological varia-
tion, and that the spatial resolution of the data does not
present serious problems in relation to the reconnaissance
type of work in the SUPRASYD project. The Landsat TM
system has been successfully used worldwide to map iron
oxides and phyllosilicate minerals which are often charac-
teristic by-products of ore-forming processes. The sul-
phide and graphite bearing localities within the area of the
Iluileq sub-scene are too small to be detected by Landsat
T™.

A processing technique based on principal component
transformation is capable of discriminating between major
lithological units with such a degree of confidence that the
method must be considered a potential tool to be used
before going into the field. The information thus obtained
can be used to rationalise geological field campaigns. Ex-
perience with the present project demonstrates that
processing and interpretation of satellite data should be
commenced at least half a year before the start of a field
season. Taking into account the constraints arising from
limited availability of satellite data this means that for
many parts of Greenland, snow covered throughout the
year, it will often be necessary to request programmed
recording of missing satellite scenes the summer before
the field work starts.

Acknowledgements. This project was carried out with financial
support from the Mineral Resources Administration for Green-
land and in cooperation with Satellitbild, SSC, Kiruna, Sweden.
Geodetic control points were supplied by Kort- og Matrikelsty-
relsen (National Survey and Cadastre).

References

Conradsen, K., Nielsen, B. K., Nilsson, G. & Thyrsted, T. 1984:
Application of remote sensing in uranium exploration in South
Greenland. Res. Rep. Inst. Math. Statistics Operations Re-
search (IMSOR), Tech. Univ. Denm. 22, 164 pp.

Tukiainen, T., Erfurt, P. & Thorning, L. 1993: Project to assess
the application of SPOT and Landsat TM imageries to geo-
logical reconnaissance, South-East Greenland. Open File Ser.
Gregnlands geol. Unders. 9318, 31 pp.

Westin, T. & Zeitlitz, P. 1993: Satellitbildskartor till GGU. Un-
published report (in Swedish) by the Swedish Space Corpo-
ration, 9 pp.

T. T. & L. T., Geological Survey of Denmark and Greenland,
Copenhagen





