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Denmark (Green land)

A . IfiTROPUCTIOS ASP GENERAL GBOCRAFHT

The mainland of Denmark covers an area of 43.000 square

kilometers and has a population of approximately 5 million.

Greenland has an area of approximately 2.2 million square

kilometers and approx. 44.000 inhabitants. Only 350.OOO

square kilometers of Greenland are free of inland-ice.

Due to the remote location access is very difficult.

B, OTOLOGY OF DENMARK IS RBLATIOK TO PO(PEM?IALLT
FAVOURABLE URANIUM BEARING AREAS

The geological formations of Denmark ~ marine Mesozoic and

Tertiary sediments and Quartenary deposits - are regarded

as unfavourable with respect to economic uranium mineralizations

Only Greenland presents geological features of interest for

uranium mineralization.

1. Ilimauasa^ intrusion. South Greenland

Uranium mineralization occurs in agpaitic nepheline syenites

on which detailed investigations have taken place. The major

occurrence at Kvanefjeld has been drilled and the reserves

calculated to 5.800 t U in the class of reasonably assured

resources and 8,700 t TJ classified as estimated additional

resources. The ore is low grade averaging 300 ppm U.
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A pre-feasihility study indicate a production cost range

above 30 0 /lb U3Og» The uranium occurs in refractory

minerals and certain metallurgical problems still have

to be investigated. The deposit is rich in thorium;

the average Th/U-ratio is 2.6.

2. Central East Greenland

A general uranium exploration programme has been carried

out during the last years during which time two major

uranium mineralizations have been discovered. A large

number of anomalies still have to be examined and some

of these are known to be rich in uranium.

Arkosedal mineralization. Uranium is associated with fluorite

which together with barytes occurs as irregular veins in a

sheared and brecciated late Caledonian granite in contact

with Permian arkoses. Uranium contents vary from a few to

more than 3000 ppm. The mineralization may belong to the

fluorite-pitchblende type of deposit and is probably fault

controlled.

Randboldal mineralization. High uranium contents, up to more

than 2000 ppmf are found in Devonian acid volcanic rocks. The

major part of the uranium is found in thucholite which is

disseminated in rhyolites and tuffs in connection with

faults in the flows.

Neither in Arkosedal nor Randboldal any have tonnages been

estimated. Both mineralizations are being drilled during

the 1975 field season.

3. Central West Greenland

Ah airborne radiometric survey was started in West Greenland.

The survey will amount to 10^000-15,000 line kilometres

within a Pre-Cambrian terrain.
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C. PAST EXPLORATION

No exploration for uranium has been performed in Denmark.

Except for the small island of Bornholm the geological

formations are marine Mesozoic and Tertiary sediments and

Quartenary deposits, which are regarded as of little economic

interest with respect to uranium.

Greenland

Up to 1970 prospecting work had been limited. Local

investigations on the radioactive mineralizations in the

llimaussaq intrusion. South Greenland, commenced in 1955

and have been continued up to the present.

In 1970 a uranium prospecting group was formed within

the Geological Survey of Greenland and a systematic

prospecting programme wad started.

Airborne gamma-spectrometry has been the main exploration

method so far used in Greenland. Choice of this type of

programme has been influenced by Greenland's remote location

and difficult accessibility, as well as the relatively

large land areas involved and the short field seasons

( 2 - 3 months). Since 1973 the airborne equipment has.been

a digital gamma-ray spectrometer constructed by the Danish

Atomic Energy Commission's research establishment, Riso*

The detector is equipped with 6 6x4 Nal (T&) crystals and

the Instrument ia flown in a Britten-Norman Islander at a

speed of 120 km/hour and a ground clearance of 100 metres.

Due to the rugged topography most of the flying is contour-

flying .

From 1974 the airborne survey was supplemented by a regional

geochemical survey, mainly on sand and water samples. It is note-

worthy that even in spite of the arctic climatic conditions

causing a suppressed chemical activity the geochemical

exploration has proved very suitable.
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Detailed prospecting in follow-up areas includes the standard

equipment like scintillometers and gairana-spectrometers.

Laboratory analyses are mainly carried out at Riso by means

of gamma spectrometry and neutron activation analysis. All

field instrumentation is calibrated at Riso on standard

concrete slabs.

2. URANIUM OCCURRENCES AND RESOURCES

In the South-West part of Greenland (Ilimaussaq) there are

hyper-alkaline rocks, lujavrites, which contain 100-1,000 ppm

(0.01 - 0.1 per cent) of uranium. The lujavrites cover

•several square kilometres, and the potential resources

amount to approximately 25O,000 tonnes of uranium (325,000).

In a smaller area in the northern part of the intrusion

at Kvanefjeld there are indications of at least 15,000 tonnes

of uranium in ore containing more than about 300 ppm U

(0.03 per cent). 5,800 tonnes of this quantity can be

classified as reasonably assured, the remainder fall in

the category "Estimated additional".

Kvanefjeld uranium deposit

Rock type; Peralkaline nepheline syenite

Tonnage: Reasonably assured ore 5r800 tons U

Estimated additional 8,700 " "

Average grade: 30O ppm U

-30 0/lb U30Q 30-50 0/lb U^Og
V'

Reasonably Assured Resources - 5,8OO tons U

Estimated Additional Resources - 8,700 tons U
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E. PRESEST STATUS OP &KPLORATIOH

Prospecting for radioactive materials in Greenland la,

with a few exceptions, excluded from the concessions issued

to private mining companies by the Ministry for Greenland.

Consequently uranium exploration is in the hands of the

Danish state and is taken care of by the Geological Survey

of Greenland.

At present airborne surveys are carried out in West Greenland.

The annual budget for prospecting is estimated to amount to

0.5 million 0. The total exploration cost are estimated

D at 1.5 million £.

The evaluation of the kvanefjeld deposit is still in progress.

A drilling programme will be carried out in 1977 in order

to establish higher reserves and tests on the beneficiation

of the ore in progress.

The following activities are planned for the near future:

1. Continuation and intensification of the systematic airborne

radiometric survey in West Greenland.

2. Continuation and intensification of the regional geo-

w chemical survey in East and West Greenland.

3. Continuation of the local programmes in known mineralised

areas and examination of other anomalous areas.

4. Additional drilling programmes in Kvanefjeld, Iliraaussaq

intrusion, in order to prove larger reserves.

5. Routine analyses for uranium in rocks and sands

sampled by geologists of the Geological Survey of

Greenland from various geological terrains throughout

Greenland.
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F« FOTSSTIAI. FOR SEW DISCOTORIES

As already noted the only potential for new discoveries

are to be expected in Greenland,

According to the already know occurrences and the geology

favourable for new discoveries the potential can be estimated

to amount to up to 500,000 t U including low grade ores.
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No. l?0, Nov. 1977

Denmark

compiled by Bundesansta.lt fiir Geowissenschaften und Rohstoffe

The report deals almost exclusively with Greenland. A major omission

is any broad description of the geology of the island. Ono which can

be recommended is "A survey of the economic geology of Greenland"

by B.J. Nielsen published by the Geological Survey of Greenland.

Nielsen has also published several articles on the uranium occurrences

in Greenland, some of which are noted in the references. A review of

the geology is necessary in order to determine how the known occurrences

fit into the pattern of uranium mineralisation in the North Atlantic

regions and Canada, and to suggest further potential by analog;: with

these regions. Maps are significantly also lacking and three suitable

examples are attached. Additions to the general map would be the

areas examined and the extent of airborne radiometry. A further

major omission is ?. definition of the meaning of potential resources,

especially as 250,000 tonnes are claimed for the lujavrites at present

and a future potential of 500,000 tonnes. I presume that this is the

contained uranium which can be calculated as being present in the rock

units, rather than any estimate of the amount of uranium which could

be recovered economically. The figures for RAH and EAR at Kvanefjeld

could conveniently be updated (Nov. 77) to

RAH 15,750 tU

EAR 10,000 tU

TOTAL 25,750 tU



As these alkalic rocks are confined to the Garder province of the

Ketilidian mobile belt some more definite indication of similai-

uraniferous types could be made from the excellent published maps

and lead to more realistic estimates using the NURE formulae.
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Geological map of the Gacdar alkaline province, south Greenland, based on maps iuued by the
Geological Survey of Greenland.
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Geological map of the Ilfmausuq intrusion ba«d on Ferg-json (.1964).
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FIG.9. Uranium end thorium mineralizations in East Greenland discovered during foliowup work of an

airborne radio metric survey.


