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Review of Survey activities 2013

Flemming G. Christiansen 
Deputy Director

2013 was a very special year for the Geological Survey of 
Denmark and Greenland (GEUS), which acquired its pre-
sent name in 1995 when the Geological Survey of Denmark, 
established in 1888, and the younger Geological Survey of 
Greenland were merged. On 4 April 2013 GEUS celebrated 
its 125th anniversary with a series of presentations by promi-
nent guests and GEUS scientists followed by a reception and 
a gala evening. GEUS’ 125-year long history has provided 
an overwhelming body of results and experience, and today 
GEUS is broader, stronger and more international and col-
laborative than ever, covering all aspects of which a geologi-
cal survey can be of use for society.

The anniversary is also reflected in this issue of Review of 
Survey activities that contains a total of 22 four-page papers, 
11 on Denmark, nine on Greenland and three on broader 
themes: CO2 capture and storage, the recently established 
Center for Minerals and Materials (MiMa) housed within 
the Survey – and, of course, a paper dedicated to the 125th 
anniversary. 

This first paper highlights the anniversary and introduces 
the newly published book on the history of GEUS ‘We – 
the people down to earth’ (in Danish: Vi de jordbundne); a 
book that gives glimpses and highlights of the story of GEUS 
spiced with anecdotes on colourful characters, culture and 
politics.

Activities in Denmark
The activities and research in Denmark by GEUS cover many 
topics within our main programme areas: data, water, energy, 
mineral resources as well as nature and climate.

The island of Bornholm has a different geological history 
from the rest of Denmark; a dominance of outcropping base-
ment rocks and Palaeozoic sedimentary rocks gives special 
challenges and possibilities. One paper describes the use of 
geophysical wire-line borehole logs from the Precambrian 
basement and the mapping of fracture patterns affecting 
groundwater flow. 

Previous coring results from Bornholm have provided im-
portant geological input for assessing the unconventional gas 
resources in the Lower Palaeozoic shales of Denmark. Based 
on several years of collaboration with GEUS, the U.S. Geo-
logical Survey presented their shale gas estimate in Novem-

ber 2013 suggesting that significant technically recoverable 
resources may be present in several prospective areas.

Chalk is a very important rock for Denmark as it hosts 
more than 90% of the Danish petroleum reserves in the 
North Sea but it also has many other important uses. One pa-
per is from a pilot project in south-west Denmark where seis-
mic stratigraphy and sedimentary architecture of the chalk 
group has been used in a geothermal evaluation. Another pa-
per describes a new technique for important CO2 flooding 
experiments of chalk at reservoir conditions; if these experi-
ments can be up-scaled, their results are potentially crucial to 
enhanced oil recovery.

Large infrastructure projects such as tunnels and bridges 
require detailed geotechnical knowledge of the subsurface, 
and based on material from new core holes, a more detailed 
understanding of understudied stratigraphic intervals may 
be reached. Based on cores from the Femern Bælt, one paper 
describes a study of the calcareous microfossil and foraminif-
eral biostratigraphy of the Campanian−Maastricthian chalk, 
and another paper focuses on the palynological and micro-
fossil biostratigraphy and palaeoecology of the Paleocene−
Eocene transition.

GEUS is involved in many studies of Quaternary and 
recent geological processes. One paper describes ribbed mo-
raines from eastern Himmerland in Jylland formed during 
the retreat of the Scandinavian ice sheet. Another paper 
focuses on plant remains from cores in the North Sea, and 
demonstrates that parts of this area constituted an open, 
treeless, tundra-like environment in the Weichselian. A 
third paper is on stormwater management, where a test site 
in Høje Taastrup has been used to evaluate the infiltration 
capacity of clayey till. Based on field experiments, the paper 
discusses how different methods can be used to measure the 
infiltration capacity of the sediments.

Geothermal energy and ground-source heating may be 
of great importance in many areas in Denmark in order to 
live up to the ambition that by 2050 energy and transport 
shall be 100% based on renewable energy. Over many years, 
GEUS has been involved in an increasing number of projects 
covering different aspects of geothermal energy and ground-
source heating. One paper describes a multidisciplinary ap-
proach to geothermal reservoir characterisation in Thisted, 
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where Denmark’s first plant was established already in 1984. 
The plant now needs to increase its capacity with a new bore-
hole. Another paper goes into detail about one of the critical 
key parameters – thermal conductivity of soils.

Activities in Greenland
Once again there was a high level of field activities in Green-
land in 2013 with large field programmes in North Green-
land and in the Gardar Province in South Greenland. Many 
other field studies were also carried out. Results from these 
large and small projects that are very important for evaluat-
ing and marketing the resource potential in Greenland and 
for monitoring climate changes will be presented in the com-
ing years.

In this issue, results are presented from other completed 
and on-going projects. A first paper gives a review of six years 
of petroleum geological activities in North-East Greenland 
with focus on completed projects, and takes a look at the 
future. The activities were carried out prior to the prepara-
tion of recently completed offshore licensing rounds, and the 
studies are very important for evaluating key geological risks 
such as occurrence and quality of petroleum source rocks, 
understanding critical reservoir intervals and the uplift his-
tory. They are therefore crucial for planning of future explo-
ration activities by both the authorities and industry.

Several papers focus on mapping and evaluation of the 
mineral potential in Greenland. One paper gives details of 
an aeromagnetic survey that was carried out in southern East 
Greenland in 2013, a region where GEUS has been active 
over several years with large completed and planned field pro-
grammes. The paper outlines how data can be applied to map 
regional geological and tectonic features. The project Aero-
mag 2013 has recently been released by the Greenland au-
thorities. Another paper describes how exploration and mul-
tivariate techniques were used to detect a gold occurrence in 
southern West Greenland. A third paper demonstrates how 
integration of 3D photogeology, aeromagnetic and other ge-
ophysical data can be used as a promising tool for base-metal 
exploration in the remote region of East Greenland.

Earthquake swarms in Greenland are a very interesting 
subject that can now be analysed in greater detail than pre-
viously thanks to an increased number of seismic stations. 
Data from older detected swarms have been revisited and 
two new earthquake swarms have been identified on Disko 
and off South-East Greenland.

Shrinking of the ice sheet and local glaciers in Greenland 
provide a significant contribution to global sea-level rise. 
Understanding the dynamics and calculation of mass loss 
requires a detailed understanding of climate, glacier con-
figuration and fjord bathymetry. One paper describes a case 
study from the Upernavik Isstrøm and Upernavik Isfjord in 
North-West Greenland.

The important monitoring programme of the Greenland 
Ice Sheet (PROMICE) that was initiated in 2007 continu-
ously supplies crucial data that are used in a number of sub-
sequent projects and in key publications. Three papers in this 
issue use such data from PROMICE. One is on katabatic 
winds and explanation of piteraq storms and is based on ob-
servations from the Greenland ice sheet. A second is on mass 
loss on a basinal scale with its focus on a large area in West 
Greenland. A third paper discusses the possibility of using 
surface albedo as a proxy for Greenland ice mass balance. 
This is particularly important at the moment to help fill data 
gaps in gravimetric data from satellites.

Broader international activities
Internationally GEUS works in many different countries 
with a variety of projects and is also involved in broader the-
matic studies. The last paper addresses scarcity of mineral 
raw materials, a theme that has recently been placed high on 
the political agenda in the US, EU, including in Denmark, 
as well as in Asia. As a consequence of this, GEUS has es-
tablished the Center for Minerals and Materials (MiMa) in 
order to identify and study important raw material chains 
from source to use. One of the first tasks of MiMa is to en-
hance our knowledge of the risk of resource scarcity and the 
ensuing vulnerability of Danish society.


