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lead to long and unwieldy titles. For example, the East
Greenland Caledonides will continue to be called just
this, even though this tectonic unit stretches from East
Greenland through North-East Greenland into North
Greenland.
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Geological mapping of Greenland

Peter R. Dawes

Geological maps provide an important means of doc­
umenting and advancing geological knowledge. As well
as presenting detailed information in a practical way,
geological maps are essential in assessing a region's
geological history; they are prerequisite for meaningful
evaluation of mineral resources.

Production of geological maps is one of the funda­
mental activities of geological surveys. In Greenland,
both the initiation of geological mapping and the estab­
lishment of a geological survey have been late devel­
opments compared with many other countries. Conse­
quently, national map coverage at a standard scale (in
the case of Greenland, 1:500 000) is not yet complete.
The sheer size of Greenland (2 186000 km2

), its arctic
setting, severe climate and rugged topography are im­
portant factors that have governed overall mapping pol­
icy and field techniques.

HistoricaI background

flistorically, Greenland has attracted much interna­
tional expeditionary activity. This exploration, together
with work undertaken under early national government
sponsorship that goes back to the beginning of the 19th
century, has provided the fundamental knowledge 0!1
which geological mapping programmes could be based.
In the later part of the 19th century efforts to foster a
Greenland Survey met with short-Iasting success. AI­
though new initiatives were taken in the thirties, the war
years intervened before the forerunner of the present
Geological Survey of Greenland (Grønlands Geolo-
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giske Undersøgelse or GGU) was founded in 1946 with
headquarters in Copenhagen. GGU's first expedition
reached Greenland that summer.

The idea of regional map sheet coverage had emerged
much earlier. It was initiated when exploration in north­
ern Greenland between 1916 and 1923 aimed, some­
what ambitiously, at the production of a series of col­
oured map sheets at a common scale covering the vast
region between Baffin Bay and the Greenland Sea. In
fact the series came to be issued as five maps each on a
different scale (Dawes & Haller, 1979). The name of
the Danish geologist/cartographer Lauge Koch is firmly
associated with this phase of geological work in Green­
land. It was also Koch who organised the first regional
mapping expeditions (between 1926 and 1958) in East
and North-East Greenland that resulted in map sheets
on a common scale (1:250000) covering the region be­
tween 72° and 76°N (fig. 1; Koch & Haller, 1971).

Koch's expeditions operated in the remote and logis­
tically difficult regions of Greenland, along the north
and east coasts, characterised by major Palaeozoic fold
belts. Thus, when GGU was founded to take care of the
systematic geological investigation of Greenland, it nat­
urally directed its initial activity to regions not being
surveyed by the Koch expeditions. It concentrated its
resources in what happened to be the geologicaIly much
less well-known, but inhabited regions of the west coast
with the vast expanses of Precambrian crystalline rocks.
Moreover topographical mapping of this coast was rela­
tively well advanced and exploitation of mineral depos­
its that might arise from the systematic mapping would
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Fig. I. Index map showing ~he indi\.'idual map shects Illakillg
up the 'Geological Map of Eas! Grecnland' at scalc 1:250 000.
Thc maps wcre prinled in 1965. Reproduccd from Koch &
Haller (1971) with slight modification.

be generaJly casier to develop on a more accessibIe
coast. The national commitment for the publication af a
systematic geojogicaI map series arose wirh rhe emer·
gence ef GGU as the statc's sole scicntific organisation
responsibie for geological affairs in Greenland. Govern·
ment runding af 'Koch's East Greenland expeditions'
ccascd in J958.

Early rcconnaissance mapping by GG U was mainly
restricted to coaslal afeas af \Vest Greenland south af
71°N. The resuIts af the initial ten year period were
published as a 1:500 000 map covering thc region be­
(ween 63' 45'N and 69'N (Noe-Nygaard & Ramberg,
1961). Atthc end o[ the 1950's the geological mapping
galhered momentum. techniques changed and inland
arcas became accessibie by helicopter. GG U entered a
period of cxpansion and increascd manpower could bc
cngaged in the systematic mapping af south-western
Greenland, most af which was underrakel1 at 1:20000
scale with a view to publication at 1: 100 000 (Ellits­
gaard-Rasmussen. 1961).

In the early 19605 mapping strategy was modified
again and, in order to meet commercial business in-
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terests, more emphasis was placed an map produerion
al a scale af 1:500 000. Thus a four-year programme was
initiatccl in L964 to produce a set of four regional maps
covering the west eoast at 1:500 000. Concurrently with

this the dctailcd I: 100 000 mapping continued in south­
western Greenland. The four-ycar project was followed
by major field mapping programmcs Jeading to bOlh
1:500 000 and l: 100 000 maps in East Greenland (69'_
72' in 1968-72) and across North Greenland (1978-S0,
1984-85). Present operations are centered in North­
EaSl Greenland (75'-78" ) and in central Wcst Green­
land (amund 69°N); these acrivities are rcporICd on
elsewhere in this volume (see Henriksen, 1990; KaJs­
beek, 1990).

National map sheet coverage

The index and production status af standard map
sheets at scalcs 1:500 000 and I: 100 000 (geology), and
Qualernary geology at 1:500 000, are shown in figure 2.
These ealoured maps are dcsigned to be issued either
singly or grouped, accompanied by map descriptions.
Howevcr, many shccts have been issued separatcly to

speed dislribution. Extracts of maps of thcse til.'O series,
as well as other GGU maps, are illustrated in figure 3.

Both bcdrock gcology map series vary with respect 10

the detail and nature of geological information por­
trayed. This is naturally bound up with the historicai
dcvdopmcnt of geological research in Greenland. Thus
the initial 1:100 000 map sheets from south-western
Greenland, bascd on detailed mapping for the most part
at 1:20 000 seale, contrast with other shcets that are
based on more reconnaissance-type invcstigations aided
by appreciablc acrial-photographic interpretation; for
example. some of the sheets north of 71°N on the west
coast. Likcwise the 1:500 000 maps from south-wcstern
Greenland (nos t and 2), compiled directly from thc
1: 100 000 maps by simplification of detaiJed informa­
tion. COI1(rast \Vith the map shcets from the soulh-east­
em eoast (nos t3 and 14) that are to a large extent based
on rcconnaissance observations from aircraft.

J:500 (}()() series. The first sheet in this series of 14
maps was published in 1971; by the end of 1989 eight
map shcets had been published. Two more maps (nos 5
and 14) are in rhe compilation-draughting srage and
should be published in 1990-91. Four sheets remain
(nos 6. 9, \O and II). The southernmost one (sheet no.
II) betwccn 72° and 75°N in North-East GreenJand is
aiready covered by thc 1:250 000 maps from thc Koch
expeditions described carlier (fig. 1) and as 5uch is of
lo\\' priori ty to be finishcd. Field work in the region
belween 75° and 78° in thc area of map sheet nO.IOwas
begun in 1988 and will continue until 1990. Although
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some data for the remaining maps (nos 6 and 9) are in
GGU files, the outstanding field work in these regions is
not scheduled to take place until after 1993.

1:100 000 series. The first 1:100 000 map sheets of
areas of south-western Greenland were printed in 1967
and 1968. From the early 1970's map sheets have been
issued regularly and by the end of 1989 fifty sheets had
been published. Several others are in the compilation­
draughting stage. Present field work (1988-89) around
69°N in central West Greenland and its planned contin­
uation in 1991-92 is scheduled to produce several
1:100 000 sheets. However, due to changing priorities
GGU is currently concentrating its mapping resources
into production of 1:500 000 maps, with a consequent
decline in the production of 1:100 000 sheets.

Quaternary series. Standard maps showing the Qua­
ternary geology of the ice-free areas are published at the
scale of 1:500 000 (fig. 3F). The original intention was
the production of a map series on the same index as the
bedrock series (fig. 2). However, publication has been
sporadic. The first map was released in 1974 and only
four maps have been published by the end of 1989 (nos
1, 2, 3 and 12). Due to general cuts in resources no
other 1:500 000 map sheets are in the compilation­
draughting stage. Moreover , Quaternary map sheet
coverage of North Greenland, planned to be issued in
the next few years, will be published at the reduced
scale of 1:1 000000.

Other maps

In addition to the systematic (standard) map sheet
coverage described above, GGU also publishes a range
of other maps - both single maps at various scales, as
well as maps in series. Four such map types are dis­
cussed below. af the single maps, many detailed geol­
ogical (both bedrock and sudicial geology) and struc­
tural maps have been issued to accompany reports,
bulletins and other GGU publications (e.g. fig. 3D). In
addition various special topic maps over specific areas
have been occasionally released, for example, those
featuring sea-floor geology, offshore seismo-strati­
graphy and sediment isopachs, aeroradiometric anoma­
lies, sub-glacial topography and hydrological aspects
both over land and the Inland Ice margin.

General geological maps. Two general maps covering
the whole of onshore Greenland have been published at
a scale of 1:2500 000. A bedrock tectoniclgeological
map was published in 1970 (fig. 3A); a Quaternary
geology map, also featuring sudace and substratum
contours of the Inland Ice, was issued the folIowing year

(fig. 3E). A new edition of the coloured bedrock map,
including the geology of the continental margin, is
planned. Over the years GGU has contributed general
geological maps, including tectonic and metamorphic
maps, at other scales (commonly between 1:1 000000
and 1:5000000) to many international map pro­
grammes concerned with regional compilations of Eu­
rope, North America, the North Atlantic and the cir­
cumpolar arctic region.

Aeromagnetic maps. Coloured aeromagnetic anomaly
maps over onshore and offshore areas based on data
collected by GGU have been published at scales of
1:500000 and 1:1 000000. The coverage of the five
maps so far issued is given in figure 2. The map covering
part of the west coast was printed in 1984; the four
sheets from the east coast were issued in 1988 (fig. 3G).
As more data become available other sheets will be
compiled, including maps at 1:1000000 covering the
Inland Ice.

Bathymetric maps. In 1974, GGU published a series
of 86 bathymetric maps covering parts of offshore West
and South-West Greenland between 59° and 69° 30'N
(fig. 2). These maps, at a scale of 1:100 000 and showing
a 10 m contour interval, show in great detail the sea
floor topography of this segment of the continental mar­
gin. The maps were compiled from data obtained by the
Royal Danish Hydrographic Office over a 20-year pe­
riod from 1947. They were issued at the time of appre­
ciable offshore exploration activity by commercial pet­
roleum companies.

Geochemical maps. South-western Greenland, south
of 61° 30'N, is covered by geochemical maps at the scale
of 1:1 000000. The publication is made up of 26 maps
printed in 1982. The maps, designed as colour grid plots
(fig. 3H) showing the distribution and concentration of
19 elements, are the result of an uranium exploration
project carried out in 1979-81 and based on field sam­
pling and airborne gamma-spectrometry.

Fig. 2. Present status of four map series issued by the Geol­
ogical Survey of Greenland. The bathymetric maps offshore
West Greenland ean be located with reference to the island of
Disko named on map C.
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Future developments

Since the establishment of GGU and its development
into a modem research organisation, classical onshore
geological mapping has figured prominently in its activ­
ities. However, the resources available for such work
are expected to decline in the next decade. A general
cut in government funding, together with increasing
commitment to applied geology and the direct assess­
ment of economic potential, has led to a change of
emphasis. This includes an awareness that the continen­
tal shelf is an integral part of Greenland and as such is a
target for systematic investigation and mapping. Geol­
ogical maps remain an essential source for an effective
assessment and exploitation of energy and mineral re­
sources, as well as for the development of geotechnical
projects. Oll, gas, mineral and water energy, as well as
metalliferous deposits are all prominent in Greenland's
spectrum of natural resources. Detailed onshore geol­
ogical mapping will be concentrated in those areas
where economic potential is deemed to be the most
promising. Geophysical mapping of the little-known
offshore sedimentary basins will continue. Completion
of the national map coverage at 1:500 000 occupies the
highest priority as regards systematic map production.

Digitalisation of data and computer-supported
graphic representation are now integral parts of GGU's
map-making procedure and computerised photogram-

Fig. 3. Facsimile extracts of eight coloured map types issued by
the Geological Survey of Greenland. All reproduced at the
published scale.
A: 1:2500 000 Tectonic/geological map of Greenland, com­
piled by A. Escher, printed 1970. Extract is of North-East
Greenland.
B: 1:500 000 standard map series, geology, Peary Land, North
Greenland, sheet 8, compiled by H.-J. Bengaard & N. Henrik­
sen, printed 1984.
C: 1:100000 standard map series, geology, Fiskefjord 64 V.l
Nord, West Greenland, compiled by A. A. Garde, printed
1989.
D: 1:20000 special project map, geology, Ilimaussaq igneous
complex, South Greenland, compiled by S. Andersen, H.
Bohse & A. Steenfelt, printed 1988.
E: 1:2 500 000 Quaternary map of Greenland, compiled by A.
Weidick, printed 1971. Extract is of West Greenland.
F: 1:500000 standard map series, Quaternary geology, Score­
sby Sund, East Greenland, sheet 12, compiled by S. Funder,
printed 1988.
G: 1:1000000 Aeromagnetic anomaly map of Greenland,
sheet 3, compiled by L. Thorning, printed 1988.
H: 1:1 000 000 Geochemical map of South Greenland, map 3,
Maximum uranium airborne radiometric map, printed 1982.
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metricaI techniques were introduced over a decade ago.
The first special maps based on digitilisation of both
geology and topography with automatic computer-con­
trolled plotting have aiready been produced. Although
these techniques are likely to be utilised on an increas­
ing scale for special topic maps, the production of the
1:500 000 national map series is likely to be completed
by conventional compilation and draughting.

The next decade will see an increase in geophysical
and geochemical mapping exploiting the possibilities of
computerised mapping techniques, with the publication
of computer-produced thematic maps, for example,
magnetic, electro-magnetic, gravimetric and radiomet­
ric maps, as well as plots of various elements and min­
eral occurrences.

Acknowledgement. This paper is a modified version of an in­
vited article written for a special issue of Geochronique, Paris,
on 'Development of geological mapping in Western Europe'.
The original article was published in French: Geochronique,
no. 92, p. 19-21, 1989.
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