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THE GLLOLOGYOi TV2.:WJELLET

The rocks of the Tverrfjellet - Hjerkinn area are part of

the lower Trondheim Schist series, most likely of Lower Ordovician

age and are situated on the northern limb of a major syncline in

the Caledonides. The general stratiEraphy of the area is represented

in Figure 1, where it is compared with the probable succession

at Folldal, on the opposite side of the syncline. Trondheimites

are seen in both areas. The entire sequence has been metamorphosed

during the Caledonian orogenesis up to epidote - amphibolite grade

and consequently most original structures have been destroyed.

At least three distinct ore horizons are recognised in the

Kjerkinn area and undoubtedly more will be found as the Geophysical

surveys are already suEgesting. Stratigraphically the lowest horizon

is that including the Tverrfjellet orebodies though this is, in fact,

a multiple horizon and its relation with the Vesleknatten horizon

is not quite certain. The mj—dle horizon includes the Heimtj6nnh$

orebody and is probably that also seen at the Lispynten prospect

and on the south side of Geitbergfjell (see Map 1.) as a band of

graphite schists. Some small prospects at Raataasj$145reveal graphite

and sulphide schists which represent the third and highest horizon.

The surface geology was mapped in an area around Hjerkinn

and the results are shown on Map 1.

THE GREENSTONE GROUp

This 2000m. thick group of rocks, of which only the upper

part has been studied, appears to represent a volcanic sequence

including basic lavas, acid pyroclastics, agglomerates and various

basic tuffs mixed with sediments.

The dominant rock types are amphibolite and hornblende schists

which grade into each other through a wide range of lithologies.

There are also subordinate garnet schists, quartz-mica schists and

chlorite schists. These probably recresent waterlain sediments

containing a variable proportion of volcanic material.
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H'erkinnand Folldal

The basic lavasare well exposedon Tverrfjellwhere they form
thickbands,oftenamygdoloidaland includingsome very scoriaceous
horizons.Howeverpillowlavashave not been observedas is
characteristicof this group of rocks in CentralNorway.

The commonthick bands of quartzitesare ratherimpure as they
containconsiderableproportionsof variousmaficndnerals and
sodicfelspars.The precisegenesisof theseis at presentin doubt.

The conglomeratewhich forms a clearmarkerhorizonnear the



top of the greenstone group is very likely of volcanic origin i.e.

it is an agglomerate. It consists of large flattened white pebbles

in a matrix of either a fine grey salic material or a coarser,

darker and more femic schist. At the western end of the outcrop

it thins and gets finer and then appears to pass into an amphibolite.

THE MICA SCHIST GROUP

Overlying the greenstone group is this series of quartz rich

mica schists including and grading into thick bands of impure quartzite.

These represent sandy waterlain sediments with a varying quantity

of argillaceous material.

THE TVEEEYJELLET ORE HORIZON

This composite group of ore horizons can be followed across

much of the area studied (see Map 1.). To the East geophysical

work has also traced the horizon as far as the Kvitadalen, along

which very likely runs a major fault. However to the West a fault

cuts the horizon at about 1300m. dest of the mine shaft. The

movement appears to displace the western block about 300m. to the

South and a geophysical anomaly about one kilometer J-estof the

fault may represent the continuation of the ore horizon.

The ore horizons have been traced very easily both in the

mine and on the surface by using a number of marker rock types.

The locations of these rocks can be seen on Maps 1 and 2 and they

are briefly described below :-

Ma- etite- uartz rock and black uartzite

These rock units are very abundant in the zone of multiple

ore horizons stretching from the orebodies eastwards to just beyond

the main road, E.6. They are very fine-grained, black magnetic

rocks containing dominant quartz with abundant magnetite, muscovite

and garnet. Due to their hardness they stand out as ridges on the

buried rock surface and are usually rusty in outcrop.
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FIGURE 2 Faults on level 2 Tverrf.elletMine

Sul hide schistand im re ation zones

Consistingbasicallyof disseminatedpyriteor pyrrhotitewith

chalcopyritein typicalhornblendeschist,this lithologyis very

commonthroughoutthe area indicatinga numberof minor non economic

ore horizons.Theseimpregnatedschistsare particularlyusefulin

tracingthe ore horizoneastwardsbeyondthe limits of the magnetite
- quartzrocks.Even furtheraway from the orebodiesthis lithology

gradesinto a graphite-pyrrhotiteschistof the type so commonin

the Folldalarea.

White uartzite

In parts of the easternend of the mine the ore horizonsare
only distinguishableby thesebands of clean,white,relatively

pure quartzitecontaininga variableamountof small disseminated

pyriteand chalcopyrite.

Calciteschist

Carbonate-richschistsare commomlyfoundin the mine (see

Map 2.) and invariablyare close to the ore horizons.In some cases

largewhite calciterhombsmake the rock easilyrecognisablebut

in other casesthe smallgrain of the calcitemakes the rock

indistinguishablefrom the commonhornblendeand mica schists.

It is probablethat theserocks are all the resultof peculiar

contemporaneoussedimentaryconditionscloseto the area of

depositionof the sulphideswhich now form the orebodies.The first

two typesaboverepresentrespectivelythe oxidising and reducing
-phasesof sedimentsonly sliGhtlyoversaturatedwith iron.



Th2 TVE2RFJELL2T OREBODIES

Three lenticular orebodies are known at Tverrfjellet of which

two are exposed in the mine (see Map 2.). The copper - poor

orebody lies to the North on a stratigraphically lower horizon

and consists dominantly of uniform fine-grained pyrite. The copper

- rich orebody lies about 70m. stratigraphically higher and the

Western, so far unexposed orebody, is probably on the same horizon.

The mineralogy of these two orebodies is more variable and magnetite,

chalcopyrite and pyrrhotite form a more significant proportion

of the ore, while sphalerite appears in relatively constant amounts

in all three orebodies. A band of banded quartz-magnetite-pyrite

ore about 10m. thick and 30m. wide has a curved line through the

centre of the copper - rich orebody and may represent an original

sedimentary zoning of the ore.

The zone of faults which occur between Y.720-820 on level 2

and the Grop on the surface obscures the relationships between the

orebodies on each side of them. The main faults seen on level 2

are shown in Figure 2. The inclination and larse imbrication zone

of the westernmost fault suggests it may be the same one as that

in which the Grop has been formed and it is reasonable to expect

this fault to have the most significant dismlacement of the group.

Slickensides are only visible at one place, on the North - South

striking fault at Y=805 on level 2, where they run down the dip of

the fault plane, showing a purely vertical movement.

The possibility of the location of an orebody at and below

level 2 to the West of the fault zone is of first immortance economically,

However with the nature of the faults so unexplored at present

there is little evidence for forming any satisfactory hypotheses.

However two important observations can be made :-

1) In borehole 10 the western orebody is about 25m. thick and

yet this is only 40m. above level 2 where there is no ore. This

rate of thinning is totally inconsistent with that observed on the

other orebodies,
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complex and varied volcanic sequence and are associated quite

typically with sulphide orebodies.

Three widely separated ore horizons are recognised but

all the evidence still points to the upper two horizons being

economically unimportant beside the multiple Tverrfjellet horizon.

The western orebody in Tverrfjellet mine has been terminated

at depth by a fault whose displacement is at present unknown but

may be very large.

Royal School of Mines December 1965

London.
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