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Review of Survey activities 2009

Flemming G. Christiansen

Deputy Director

2009 was a favourable year for the Geological Survey of Den-
mark and Greenland (GEUS) with focus on research, often
in international collaboration. Many new projects have been
initiated and many completed. In 2009, Copenhagen hosted
COP15, and GEUS’ involvement in the preparation for this
event focussed on climate changes, reducing consumption of
fossil fuels and CO, emissions.

This is also reflected in this seventh issue of Review of
Survey activities that describes many projects that GEUS and
its partners carry out in Denmark, Greenland and abroad.
Together with the previous six issues, it provides a good over-
view of the Survey’s range of research and advisory activities.
The review contains a total of 23 four-page papers: nine on
Scandinavia, primarily Denmark, one on the continental
shelf project, eight on Greenland, four on international work
and one on data management.

In addition, an obituary about Knud Ellitsgaard-Rasmus-
sen, 1923-2009, is given. He was the first leader and subse-
quently formal director of the Geological Survey of Green-
land (GGU) until he retired in 1983. The obituary gives an
interesting overview of the post-war initiation and early his-
tory of GGU - merged in 1995 with the Geological Survey
of Denmark (DGU) to form the present Geological Survey
of Denmark and Greenland.

Energy policy is again high on the political agenda in Den-
mark. The financial crisis has emphasised the importance of
revenues from the North Sea oil production, at a time when
we also see strong national and international political de-
mands for reduction of CO, emissions. GEUS gives high
priority to research within both topics — but also to research
on climate development, climate monitoring and adaptation
to climate changes.

Two papers concentrate on petroleum geology in Den-
mark. One provides an overview of the Late Cretaceous
basin development of the southern Danish Central Graben
where most of the Danish oil and gas producing fields are
found; the other discusses silica diagenesis and its effect on
the porosity of impure Maastrichtian chalk.

Denmark has a large potential for subsurface geothermal
energy. GEUS and the Danish Energy Agency have conduct-
ed a regional study to update the assessment of this potential;
this work is summarised here, discussing future possibilities,
including the geological risks and uncertainties. Wind power
is another important energy source that contributes to CO,
reduction. Most future wind power will probably come from
large offshore wind farms. GEUS has been involved in the
preparation of several projects, including evaluation of sca-
bed features and subsurface characteristics of possible sites.
One paper describes a case story from the Kattegat.

GEUS works on many other aspects of the geology of
Denmark, in particular in relation to groundwater and the
environment. One paper describes the distribution and grain
size of sand in the Miocene Billund delta. Understanding
these depositional systems is scientifically important and
applicable for modelling of groundwater and petroleum re-
sources. A second paper presents a detailed geological model
of an area in eastern Jylland, demonstrating how SkyT'EM,
stratigraphic and lithological data have been integrated to
provide better input to groundwater models. A third paper
is on pre-Holocene sediments from the Baltic Sea, discussing
amino acid analysis of foraminifera and their application to
age determination of the deposits. A fourth paper presents
new results on the radon content in till deposits that seems to
be controlled by age and redox conditions. This is important
when evaluating health risks in houses in Denmark. Finally,
the timing and possible causes of past nutrient enrichment
in a lake in Jylland have been investigated. Such studies are
essential to understanding the environmental threat to the
ecosystem of the lake.

2009 was a historic year for the Continental Shelf Project
of the Kingdom of Denmark. The first partial claim (the
area north of the Faroe Islands) was submitted to the Com-
mission of the Limit of the Continental Shelf (CLCS) in
the spring. Furthermore, a large number of data-acquisition
surveys were completed, including LOMROG II with the
Swedish icebreaker Oden that visited the North Pole area.
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Data acquisition is now complete south of the Faroe Is-
lands and south of Greenland. The technical work for the
next submissions is well underway, but additional data from
north-east and north of Greenland are still required. A status
paper is given on the project, which started in 2003 and has
progressed as planned. The project will continue until 2014,
possibly requiring follow-up work and data management for
several years until CLCS has submitted its reccommendations
to the United Nations.

In 2009, there was a high level of field activities on- and
offshore Greenland. In addition to large campaigns in south-
ern West, South-East, and East Greenland there were many
other smaller activities. Results of ongoing work in southern
West Greenland are described in two papers, one on the zir-
con record of the igneous and metamorphic history of the
Fiskenasset anorthosite complex, the other on the hydro-
thermal alteration and host rocks of a gold occurrence.

2009 was the first year in a mineral resource assessment
project that is carried out together with the Greenland Bu-
reau of Minerals and Petroleum in one of the least known
regions of Greenland, namely the logistically challenging
south-east coast. A paper describes the start of the reconnais-
sance work that focussed on collecting stream sediments for
an assessment of the economic potential of the area.

Field work and shallow core drilling in North-East
Greenland continued in 2009. Related ore geology studies
are described in a paper on application of airborne hyper-
spectral data in mineral exploration. In another part of East
Greenland, GEUS has been involved in 3-D photogeologi-
cal studies of analogues to intrabasaltic reservoir sandstones
elsewhere in the North Atlantic region; these studies are pre-
sented in a paper that gives a good 3-D understanding and
also provides details on reservoir properties.

Over many years, studies of the ice sheet and glaciers in
Greenland have attracted strong international interest due
to the implications of global sea-level rise. GEUS is involved
in many glaciological and meteorological projects and moni-

toring programmes. Three papers focus on ice and climate.

The first describes the Greenland ice sheet monitoring net-
work (GLISN) that records glacial earthquakes and provides
important information on changes in glacier dynamics. The
second presents results on bathymetry, shallow profiling and
sediment coring in Sermilik near Helheimgletscher in South-
East Greenland; work essential for studies of past ice fluctua-
tions and their causes. The third is on glaciers in North-West
Greenland with a case story on the advancing Berlingske Bra
glacier in a generally recessive ice regime.

GEUS works in many countries and with many projects
types and has been active in Vietnam for several decades, in
later years especially in the so-called ENRECA project that
has completed two out of its three planned phases. A paper
describes Vietnamese sedimentary basins, their geological
evolution and petroleum potential. Another deals with off-
shore, thin-skinned thrust-fault tectonics.

Small-scale mining provides income for millions of peo-
ple in Africa and Asia, but often with negative effects on
the environment and health of miners, especially from the
widespread use of mercury in gold extraction. GEUS has
been involved in projects with the overall goal of reducing,
or even stopping, the release of mercury into the environ-
ment. A case story from Tanzania with an alternative borax
method is presented. The Survey has also been involved in
many EU- and industry-financed projects of carbon-dioxide
capture and storage in the past decade. The COACH project
aims at applying this knowledge in China with its rapidly
growing energy demand and where the use of coal-powered
power stations is likely to continue for many years. A paper
gives a first overview of CO, sources, proposed pipe lines and
potential storage sites in eastern China.

The final paper describes the results of a project carried
out in cooperation with DuPont Titanium Technologies
featuring interactive web applications of scanning electron
microscopy data. This project has been successful, and simi-
lar methods are likely to be used in mineral and petroleum
exploration and for other projects with large databases.





