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SUMMARY AND CONCLUSION

During the 1981 summer field season exploration work in .
search of Cu-Zn massive sulfide deposits was undertaken
in the Folldal area of south-central Norway. This work
was conducted by Folldal Verk A/S in conjunction with
Amoco Norway 0il Company under the terms of a joint
venture agreement establishing a 50-50 joint wventure

between the two companies.

Work conducted during the season included 2000 line km. of
airborne EMmag, regional stream geochemistry, property
geochemistry, geophysics, geological mapping, and diamond
drilling. Property work was concentrated on three main

areas, Grimsdalen, Sivilvangen and Rgdalen. In addition,
reconnaissance geochemistry and VLF profiles were conducted

on numerous airborne anomalies in order to establish priorities

for feollowup.

In the Grimsdalen area an extensive grid of soil geochemistry
and magnetometer surveying was completed. Selected areas were
covered with CEM and Max-Min surveys alsoc. Two holes were
drilled on previously identified turam anomalies, with pyrite
being the source of one anomaly but the other remains un-
explained. One Max-Min anomaly was identified which warrants
drilling, while another area of strongly anomalous Cu-Zn-Pb

in soils requires more detailed geophysical follow-up.

A very extensive grid was established in the Sivilvangen
area, centered on an old Cu-Zn prospect which has undergone
previous drilling and underground investigations. Soil geo-
chemistry, geology, CEM, mag, and Max-Min surveys were con-
ducted on most of the grid. Five diamond drill holes were
completed on geophysical targets outlined. Pyrite in graphite
was the cause of each of the anomalies. At least three

targets remain which will probably warrant drill testing.



In the Rgdalen area CEM, mag, and Max-Min surveying were
completed on a portion of the target area. Several of the
remaining anomalies occur under small lakes and as such
will have to be followed up during the winter. There appear
to be at least three areas identified to date which will

warrant drilling.

Sulfides have been located on surface over several airborne
anomalies which remain to be followed up with detailed geo-
physics. One of these, called Fadalen, is an old Cu-Zn
prospect which had limited underground development and
production. Several of the others have had surface trenching
completed previously.

Two areas were covered by regional stream sediment surveys,
Tylldal in the northeast and Lesja in the southwest parts of
the project area. One area of moderately anomalous Cu-Zn was
indicated for follow—-up in the Tylldal area while several

creeks in the Lesja area are strongly anomalous in gold.

Significant progress was made during the 1981 season on the
project, with several areas identified with drill targets
presently outlined and a considerable number of high priority

areas indicated for ground follow-up.

RECOMMENDATIONS

On the Grimsdalen grid it is recommended that one hole be
drilled to test the strong Max-Min and coincident magnetic
anomaly located between L 5200 X - 6000 X, at approximately
800 to 900 Y. The anomaly should be drilled on L 5600 X,
900 Y, drilling grid scuth at ~45°,



Detailed Max-Min surveying should be completed on what
appears to be the continuation of the Grimsdalen Zn-Cu

zone, from 2700 X to 7000 X, from OY to -600 Y. Of particular
interest is the strong Turam-mag. anomaly between 6000 X -
7000 X, at approximately -200-400 Y. In addition a strong
geochem. and mag. anomaly occurs on line 3800 X, from 0 to
+200 Y. Max-Min should be completed on this area, and if

possible, trenching.

On the Sivilvangen grid several areas of coincident EM-Mag.-—
geochem. anomalies should in some cases be detailed with
additional Max-Min and/or CEM and mag. prior to trenching if
possible and diamond drilling. The area from L O to 600 N,
300 W - 600 W should be completed with mag. and CEM to detail
the EM-mag-geochem. anomaly which occurs at 3+70 W, LO-~

L 100 N. Another EM-mag-geochem. anomaly occurs from L 2800 N-
L, 3200 N, at 320 W which should be trenched if possible and
if not, drilled. The area from L 2800 N - 4200 N from 100 W -
300 E is quite strongly anomalous in CU-Zn and Pb. This area
should be detailed with Max-Min.

Additional CEM and mag. should be completed in the area from
L 600 S - L 500 N, from 700 W - 1000 W.

In addition to the above areas an airborne EM anomaly occurs
in the approximate area of 1500 - 2500 S, 800 - 1000 W which
occurs along strike from a reported Cu-pyrite showing. This

should be followed up with ground geophysics.

In the Rgdalen area drill targets have been indicated at

L. 3000 N, 200 E, L 4800 N, 1+50E, and L 5200 N, 400 E.
Additional geophysics is recommended over the area covered
by small lakes, with work to be completed in early spring.
Soil and rock geochemistry analysing for Cu, Pb, Zn + Au
should be done over the continuation of the anomalies north

of the present grid area.



One particularly strong part of one of the airborne EM-mag.
anomalies occurs at approximately 8000 - 9000 N and a separate

grid should be established to follow up this anomaly.

Ground geophysics and geochemistry should be completed over
all of the anomalies on which sulfides have been noted on
surface. There arec in addition several anomalies which are
totally covered which should be followed up. In all there are
approximately 15 additional anomalies to complete detailed

ground geophysics and geochemistry on.

Two main areas have been identified near Folldal which should

be covered by ground geophysics and geochemistry also. One

of these is the extension to the east of the main Hgvre horizon
and the other i1s between the Nordre and S¢ndre deposits, between

Geiteryggen and Storhovda.

The continuation cof the volcanic belt towards Rgros in the
north end of the project area should be flown by helicopter
borne EM-mag. early in the 1982 field season. This will involve

approximately 2000 line km., of surveying.
Ground geochemistry and mapping should be completed on
anomalous Au areas indicated in the Lesja area and Cu-Zn areas

in the Tylldal area.

INTRODUCTION

A program of ground and airborne geophysics, regional and
detailed geochemistry, geological mapping and diamond drilling
was carried out in the Folldal area of south-central Norway
during the summer/fall of 1981. This was the first season of

a longer term joint venture established for the purpose of ex-
ploration in the Folldal area between Folldal Verk A/S and
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Amoco Norway Oil Company. Work during the first season was
concentrated on areas of previously known mineralization with
some work also on feollowup of airborne anomalies. Numerous
target areas have been identified for ground follow-up in
1982, with several drill targets presently outlined on the

areas which were covered by ground work in 1981.

LOCATION AND ACCESS

The project area is 250 km north-northwest of Oslo. The main
highway from Oslo to Trondheim crosses the western part of

the area. Several other paved highways cross the area as

well as numberous small secondary rocads. The main railway

line between Oslo and Trondheim crosses the western part of
the area, with a second major railway running along the south-
eastern and eastern part of the area which also runs from

0slo to Trendheim. The main service supply centers are Dombas,
Folldal, and Tynset,.

JOINT VENTURE AGREEMENT

Work to date has been conducted under a "Heads of Agreement”
which was dated June 01, 1981. This agreement provides for a
50/50 joint venture over the period 1981-1986, with the
provision that either party may elect to withdraw from the
venture at any time after September 01, 1983. This would be
effected by written notice to the other party before

December 01 of any year, with subsequent withdrawal effective
January 01 of the following year. The following is the

framework of expenditures agreed upon:



TOTAL PROJECT
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1981 2,500,000 Nkr.
1982 4,500,000 Nkr.
1983 5,000,000 Nkr.
1984 5,500,000 Nkr.
1985 6,000,000 Nkr.
1986 6,500,000 Nkr.
Total 30,000,000 Nkr.

LAND STATUS

AMOCO FUNDING OBLIGATIONS
100% - 1 - 10,000,000 Nkr.
80% - 10 - 15
65% - 15 - 30
50 % greater than 30

Folldal Verk presently has claims on Grimsdalen, Sivilvangen,

Rgdalen, Padalen, Tronfjell and all of the old producers in
the Folldal area.
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HISTORY AND PREVIOUS DEVELCOPMENT

Mining within the district dates from 1748 with the first
production of copper from the Folldal deposit {(Hovedgruve) .
Production from this deposit continued intermittently until
1940. Two other deposits located 5km. east of Hovedgruve
were also past producers, the Nordgruve producing from 1936-
70 and the Sondregruve from 1950-65. A fourth deposit, the
Nygruve located 5 km. south-west of the Hovedgruve produced
from 1940-52. Two other prospects which have not been placed
into production are Grimsdalgruve and Grimsdalen which occur
S5km. and 1l6km. respectively west of the Nygruve deposit.
Present production is from only one deposit, the Tverrfjellet
which lies 27km. north-west of Folldal.

Most of the deposits in the o0ld Folldal district were
relatively small in size but the grades were slightly better
than the presently producing Tverrfjellet. The original
Hovedgruve contained 3mm tonnes of 1.5% CU, 3% 2n, 0.3% Pb,
and 35% S. The Nordre deposit contained 2.5mm tonnes of 1.,3%
Cu, 3.2% Zn, and 0.2% Pb and 34% S.

The Sondregruve and Nygruve were both less than one million
tonnes of similar grade. The two deposits from which no
production has been achieved are Grimsdal Gruve which
contains 2,bmm tonnes of 0.85% Cu and 1.3% Zn, and Grimsdalen
which contains 10mm tonnes of 0.3% Cu, 2.8% Zn, 0.15% Pb,
10-15 g/t Ag, and 25-35% S. Very little information is
available on the precious metals contents of the deposits in
this part of the district. Most of these deposits average

2~-4m in width except for local thickening by folding.

The currently producing Tverrfjellet in the western part of
the area began production in 1968 with initial reserves of
19mm tonnes averaging 1.0% Cu, 1.2% Zn, 36% S, 0.1 g/t Au,
and 10 g/t Ag. This deposit consists of a series of lenses
over a strike length of lkm. averaging 12-15m in width.



NAME

PRODUCTION

TONNAGE

(MM Tonnes)

Cu

zZn

PPm

PPm

Hovre (Folldal)

Rgdalen

Rgstvangen

Sivilvangen

N.Geitryggen
Nygruve
Sondre
Grimsdal
Grimsdalen

1722-28
1739-47
1783-88

Discontinuous

1748-1940
1751-1810
1911-1914
1908-21
1915-17

1936-70
1940-52
1950-65

0.4

0.4
1200 tons
{testing)

2.5

0.3

0.5

3.0

10.0

1.5

1-4%
2.6

.5-2.5

1.3

0.8
0.3

3.0

e

3.2

1.2
2.8

0.3

0.2

0.008
0.15

10-80

31

10-15

0.3-2.0

0.2

35

43

34

32
25-35

_E '[_
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Other deposits within the project area from which limited
production has been recorded are Rg¢dalen, Rgstvangen, Fadalen,

and Sivilvangen.

Folldal Verk has conducted ground geophysics and diamond
drilling in various parts of the project area, with most
emphasis being in the immediate vicinity of the past
producers., Most of the work was conducted prior to 1971 and
has been guided primarily by Turam ground geophysics with
limited use of horizontal loop surveys. In addition, most of
the area has been covered previously by stream sediment

samples.

REGIONAL GEOLOGY

The area lies in the southwest end of the larger Trondheim
greenstone belt of Cambro-Ordovician age. These volcanics
and sediments were deposited in the Caledonian geosyncline
which extended throughout the length of Norway. Regionally
there are twe main bands of volcaniecs along the structure,
one along the west referred to as the Stg¢ren Group and one
along the east, called the Hersjg¢ Formation. Structurally
(and possibly stratigraphically) overlying these is the
Gula Group of meta sediments and thin mafic metavolcanics.
The metasediments consist of mica schists, quartzites,
limestones, and calc-silicate garnetiferous biotite-

schists.

The Stgren Group is mainly mafic pillow lavas, breccias,
amphibolites, tuffites with interbedded cherty sediments,
and grey-green chloritic phyllites. This contrasts with the
Hersj¢ Formation which is made up of mafic volcanics with
locally thick sequences of felsic volcanics, or "quartz

keratophyres".

Underlying the volcanics on both sides of the main structure
are simlar sequences of amphibolites and serpentinites, mica

schists and finally augen schists and quartzites (sparagmites).
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Most of the main sulfide deposits occur within the two
volcanic belts although there are several occurences
associated with the mafic horizons in the Gula schists and

also the underlying mica schists.

The deposits are fairly typical massive sulfide volcanogenic
deposits, being predominantly pyrite, chalcopyrite, and
sphalerite with variable amounts of magnetite. Alteration
zones are generally chlorite, sericite, and guartz. The
deposits can be divided into two slightly different types
however, with those in the western more mafic belt being
more closely related to sulfide-oxide iron formations and
higher in total tonnage but lower in grade than those in the
eastern belt. The deposits in the eastern belt belong to a
more fully differentiated sequence of volcanics which in-
clude considerable felsic flows, tuffs, and pyroclastics,
They are generally smaller in size but higher grade than

those in the western belt.

The sulfide deposits which occur in the underlying mica
schists are generally small tonnage, high grade copper
deposits. Those in the overlying Gula schists are also
generally fairly small but can be gquite high grade copper

and have appreciable Ag-Au contents.
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SUMMARY OF PROPERTY WORK - 1981

1. Grimsdalen Property

An extensive grid was established over the Grimsdalen
property based on the location of a previous grid.

Soil sampling was completed over approximately half of
the grid, while a magnetometer survey was completed over
most of it. Max-Min and CEM surveying were completed over
selected portions of the grid. Two core drill holes were
drilled on previously defined Turam-geochem targets
totalling 505.9 meters.

The geochemical survey was concentrated primarily along
strike from the area of previous drilling which defined

a zone totalling 10mm tons of nearly 3% Zn. The geochem.
survey has outlined an area of strongly anomalous Cu-2Zn-Pb
over a strike length of 600 m. This occurs slightly off-
set but along strike from the zone of known mineralization.
A weak Turam with mag. occurs coincident with the east end
of this anomaly. A strong Turam-mag. anomaly occurs along
strike to the west of this geochem anomaly also, in an

area not covered by soil sampling. Detailed Max-Min surveying
should be completed over the whole area from 2700 X to

7000 X, from OY to -600 Y. In addition a strong geochem-
mag. anomaly occurs on line 3800 X from 0 to +200 Y. This

should be covered with Max-Min and, if possible, trenching.

Min-Max surveying was completed over a geologically
favourable area on the grid where an old Turam survey
had indicated an anomaly. The zone is along one of the
felsic horizons and is marked by extensive silification
and chloritization, with considerable gossan developed
in the soils. A strong Min-Max anomaly was defined over
the zone but widths appear to be relatively narrow.
Although the Min-Max response indicated a fairly narrow
source overall it does show it to widen towards the

western end, particularly on line 5600 X.
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The favourable geology and the fact that the EM anomaly
is quite strong would indicate that the zone should be
drill tested, with one hole at 5600 X, 900 Y, drilling
grid § at -45°. Unfortunately geochem surveying was not

completed over this portion of the grid.

The first of the drill holes which were drilled in
1981 was sited to test a weak Turam geochemical
anomaly. Minor pyrite was noted in the hole but the
anomaly remains unexplained. The second hole was
drilled to test a Turam anomaly and was extended to
test a zone of gossan in felsic volcanics. Pyrite was
found to be the cause of the Turam anomaly, while
pyrite with minor sphalerite and chalcopyrite was
intersected in the felsic volcanics. A ten meter
interval in the felsie volcanic assayed 0.31% Zn,.

CEM surveying over the gossan zone indicated only a
very weak anomalous response however, and as such the

potential of the zone would appear limited.

Sivilvangen

A large grid was established in the Sivilvangen area,
the south part of which was centered on an old Cu-Z%n
prospect. This prospect has undergone limited under-
ground exploration in 1915-17, with more extensive
diamond drilling having been conducted on the deposit
by Orkla during the 1950-1979 period. The deposit
appears to be rather narrow, with most of the reported
intersections being less than 2 m. The average grade

of the mineralization was about 6% Zn and 1-3% Cu however.

CEM, mag., and VLF surveys were conducted over most of
the grid, with Max-Min being completed over more select
areas. In addition, most of the grid was covered with
soil sampling. A limited gravity survey was also con-
ducted over the Sivilvangen deposit. In addition
detailed geological mapping was conducted over most of
the grid.
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Most of the grid area is underlain by mafic and felsic
volcanics interbedded with greywacke type sediments and
graphitic sediments. These graphitic horizons are very
extensive and numerous. They often have pyrite and
pyrrhotite associated and make very good geophysical

targets.

From the work to date it appears that there is very
limited potential to the extension of the known
mineralization at Sivilvangen. There are however, other

targets on the grid which will warrant drill testing.

Five drill holes have been completed to date totalling
765 meters. Two of the hcoles were sited to test strong
EM anomalies 500 - 800m. along strike to the north of
the Sivilvangen deposit, while the other three were
from 1000 - 1500m. along strike to the south. All holes
intersected graphite with variable amounts of pyrite and

pyrrhotite.

The soil geochem survey indicated several areas of interest,
some of which have coincident EM-mag. anomalies. These
arcas should be followed up with additional geophysics

and trenching if possible prior to drilling. The area from
LO to 600 N, 300 W - 600 W should be covered with mag. and
CEM to detail the extensions of the EM-mag-geochem. anomaly
which occurs at 3+70 W, LO - L 100 N. Another EM-mag-
geochem. anomaly occurs from L 2800 N- L 3200 N, at 320 W.
This anomaly should be trenched if possible and if not,
drilled. Another area centered at L 2800 N - 4200 N from
100 W - 300 E is quite strongly anomalous in Cu-Zn-Pb.

This is near a zone of mineralization drilled in 1970 by
Folldal verk, with 2.8% Cu and 1.98% Zn/0.85m being the
best intersection. This area should be detailed with

Max-Min.

An airborne EM-mag anomaly occurs in the area of L 600 5 -
L 500 N from 700 W - 1000 W. This should be covered with

CEM-mag. Another airborne anomaly occurs in the area of
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1500 - 2500 S from 800 - 1000 W. This lies along
strike from a reported Cu-pyrite showing and should be

followed up with ground geophysics.

Selected sections of the series of airborne anomalies
continuing north of the present grid area should be covered
with geophysics and soil geochemistry also, particularly

between Bjgrkdsen and Tonnvola.
Rpdalen

CEM, mag., and Max-Min surveying was completed in the
Rgdalen area in 1981, This grid work was conducted to
follow up airborne anomalies which extend from an old

Cu prospect at Rgdalen north to another past producer

at Rgstvangen. Both of these deposits are primarily
copper with minor zinc but with appreciable gold contents.
The mineralization consists of massive pyrite-

pyrrhotite and chalcopyrite with variable amounts of
magnetite. The sulfides actually appear to be very
closely associated with banded magnetite iron formation.
These sulfide-magnetite formations occur within the

Gula Group of biotite schists along the contacts of
laterally extensive but narrow cummingtonite rich mafic
to ultramafic volcanics., These ultramafic bodies are
widely distributed throughout the district and are
characterized by abundant radiating clusters of acicular
cummingtonite crystals with heavy concentrations of
magnetite and in places pyrrhotite directly associated.
These bodies have been noted at Rgdhammeren, Snausjg¢vola,

and Lomsjgvola.

The deposit at Rgdalen had limited production from 1750

to 1810 and 1911-1914., Average grades are not available

as it was hand picked ore. The surveying on the Rg¢dalen
grid has indicated two discontinuous parallel horizons,
both of which have excellent conductivities and generally
concident magnetics. One of the zones appears to be a

continuation of the horizon associated with Rgdalen,
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while the other is parallel to it and may be more
closely related to an iron formation. This second one
however, appears to flank a zone of very high magnetics
and has a smaller mag directly associated, possibly
indicating that it is a sulfide zone adjacent to an

iron formation.

The R¢stvangen deposits at the north end of the belt
produced from 1908 to 1921 and averaged 2.6% Cu, 10-80
ppm Ag, and 0.3-2.,0 ppm Au (total 400000 T),

Additional geophysics and geochemistry remain to be
done to the north of the present grid. There are also
several small lakes within the present grid area which

should be covered with geophysics early in the spring.

At the present time there are probably three targets

which warrant drilling, two of them along the Rgdalen
‘ horizon and cne on the flanking anomaly. These anomalies
are located at L 3000 N, 200 E, L 4800 N, 1+450 E, L 5200 N,
400 E.

Fadalen

The Fadalen Cu~-Zn prospect occurs within the Gula Group
of biotite schists.

The prospect had limited production from 1722-1788.

No information is available as to grade. On surface it
appears very narrow, less than 3m. The airborne survey
indicated a strong EM-mag anomaly over the deposit and
continuing along strike 1200m north and 2300 m to the
south. There were a couple of other prospect pits
located along strike from the main one, all of which

fall within the airborne anomaly.
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Ground geophysics and geochemistry should be conducted

over the entire length of the airborne anomaly outlined

in order to outline the widest sections.

The following anomalies are ones which have heen located

with VLF on the ground and on which sulfides have been

located:

Snausjgvola -pyrrhotite~pyrite observed. Appears

to be same horizon as Fadalen. A second anomaly is
located on the south-west side of Snausjgvola which
has pyrrhotite and magnetic associated with one of

the cummingtonite rich mafic ultra- mafic bodies.

Lomsjgvola -~ pyrrhotite, traces of chalopyrite in

cummingtonite rich bodies similar to (a). A separate
anomaly on the south side of Lomsjgvola appears to
be associated with a narrow zone of mafic volcanics.
Oxidized rock on surface indicates that sulfides

should be the cause of this anomaly also.

Rpdhammeren - pyrrhotite, traces of chalcopyrite,

in cummingtonite rich bodies similar to (a) and (b).

All of these anomalies should be followed up with detailed

ground geophysics.

Other anomalies which should be followed up with detailed

ground geophysics include:

Stralsjgen

Fiskhjgrn

Storgjotkletten

Tonnvola

Kringletdsen and Tuna R area
Bjgrkédsen to Fidal area

Nyvangasen
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LESJA AREA

This area which lies in the south west end of the project
is underlain by mainly ultramafics and mafics equivalent to
the "serpentine belts" which occur on both sides of the
main synclinal structure. The area was mapped and covered
by stream sediment sampling during the 1981 season. The
sampling indicated several drainages anomalous in gold,
with the best values being 150-190 ppb Au. There are

six areas which should be followed up with more detailed

soil sampling and prospecting in 1982.

Tylldal Area

The Tylldal area lies in the east northeast part of the
project area and is underlain mainly by mica schists and
mafic tuffs of the Hummelfjell formation. Stream sediment
sampling conducted in the area in 1981 indicated only one
area that will probkably warrant additional feollow up. This
is near Brydal, draining Storvola, and is anomalous in

Cu, Zn, and Pb.

Folldal Area

Regional geological mapping began in the Folldal area in
1981, concentrating on the areas around the old deposits.
In addition compilation of old drilling and geophysical

data from the Folldal area was also begun.

Two main areas have been identified for additional

ground geophysics. The first is along the horizon of

the old Hovre deposit to the east which should be covered
with Max-Min and magnetometer surveys. A previous Turam
survey has indicated a weak anomaly extending along this
horizon. Depending upon the results of the Max-Min surveying
this area may also warrant surveying by pulse Em to test

for wider zones at depth.
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The second area which should be covered by Max-Min is
between the old Nordre mine and the S¢gndre, extending
west from Geiteryggen. This area is along a keratophyre
horizon with some pyrite and traces of chalcopyrite on

surface. It has not been covered by previous Turam surveys.
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Geological Map of the Area between Kattugrlehe and Grimsdal,

Dovre/Oppland

1. General remarks

Along the staked-out profiles x = 3800 to x = 6800 all geo-
logzical data available were collected and the petrolopy
plotted onto grid paper on a scale 1 : 5,000, Where there
were no outcrops on these profiles striking 5250 in 200 n
distances, the pearest outcrops were plotted. Between the
profiles only ﬁﬁ% more striking features such as big quartz
bodies and iron hydroxide zones were mapped out. If necessary
the grid was extended by using compass and altimeter with
the aid of tne 1 : 50.000 map 1519 111 Hjerkinn.

This applies especially to the steep slope southeast of the
gouthernmost peak of Kautuglehs, where there exists no
survey at all. However even there Lhe map should be fairly
exact.

To the map belong two field books with detailed outcrop
descriptions (in German), a geological section, and two
cover sheets showing strike/dip und fold axes respectively.
All angles reofer to 3600 circle.

For better orientation the conspicucus moraine at the upper
end of Veslebekk valley and the topographic mark on the
eastern top of Storberg were plotted on both the map and the

cover shects.

2. Petrology

The true thickness ol the whole sequence between the Kattugle-
he Gula Group rocks and Grimsdalen road is about 1.700 n

along sectiion I, assuming an averace dip of about 550.

About two thirds of the sequence are greenschists and amphi-

bolites, the rest leucoeratic meta-volc:inics. The term green-—
) g



schist was used as a collective name. Next to greenschists
sensu strictu (meta-voleanics) it comprises chlorite schists,
phyllites, albite chlorite phyllites, carbonate phyllites

and ;meiss phyllites (after SYMPOsSIUM 19G7). These rocks may
in part be of sedimentary origin bui are probably mostly meta-
tuffites. Rocks of probably prevailing scdimentery.ori in
such as mica schists, a few gneisses rich in muscovite, and
some graphite schists are of uwinor importance.

Transitions bpetwsen nost rock types oecur. Greenschists with
an appreciable amount of amphiboles macroscopically perceptible
are called "amphibole schists" in the description (corres-
ponds to "prasimite" in alpine literature)., Massive meta-
igneous rocks with a light (or even white) groundmass and
amphibole phenocrysts were called "amphibole keratophyre' and
given the keratophyre sign:oture, reisardless of the amouni of
amphibole.

The most common transition is Lhat between greenschists and
meta-tuffs of keratophyric cemposition. Colour and feldspar
content do not always correspond, so the distinction had
somnetimes to be arbitrary.

Some of the greenstones may well prove to be spilites, i.e.
bas:l1iic rocks characterized by the assemblage albite-
chlorite, which are cowuonly assoclated with quartz kerato-
phyres and keratopnyres.

Many greenschists and awphibole schists and even some of the
more massive amphibolites contain liphv (to dark) brown
carbonate, probably ankerite to siderite. In some gneisses,
provbablekeratophyric meta-tuffs, brown carbonate was found,
too. In the felsic rocks it is always disseninated, whereas
in the greenschists and amphibole schists it can be
enriched in layers as well.

Many greenschists contaln carbonate besides pyrite, which
could be seen at the few fresn sauples. If the rock displayed
fresh carbonate besides rusty points, the latter where sup-
posed fo be weathered sulfide. If the rock showed rustiy
noints but no fresh carbonate, this was marked with capital



R in the field bocks.

5. Quartz-carbonate concretions, quartz bodies, and cuartzites

Many greenschists having carbonate in the groundmats also
contain quartz-carbonate concretions. 1ln general they are of
fist to bread-loaf size, but can exceed one meter in diameteT.
The main constituents are quartz and the brown carbonate
already mentioned. Sometimes addi'ional whité carbonate was
found. The carbonate content decreases with increasing size
of the concretiéh, quartz becominy Lthe main constituent.

But even in most quartz bodies exceeding one meter in size,
which are often isolated from the country rock, brown carbo-
nate is still found. Then they often contain light brown to
pink garnet as accessory nineral.

The smalle:r concretions are sometimes folded.

Several big quartz bodies could be mapped out, the bicgest
one YO x 30 m in size. Their genesis is ol special interest
as zones rich in iron hydroxide are bound to the unit which
is richest in quartz bodies. The zone of brown weathered
greenschists folllowing the southeastern rim of that unit
might perhaps finally turn out to be a gossan. The bis

quartz bodies look like vein gquartzes but prooved to be more
or less conforumable. They can laterally dissolve into nume-
rous small bodiec ("quartz-rich" signature) or even disappear
comnpletely, but normally appear again after a few hundred
reters, generally bound to felsic rocks. Beyond the area
mapped they continue westwards.

Some of the bigger quartz bodies contain greenschists or mica
schists which may have been pressed in during orogenesis.

The only accessory wineral found is pinkish to light brown
garnet, most probably the same garnet that occurs in the much
smaller quarts bodies of cer ain sedimeniary to early diage-

netic oririn,



Following STAWION (196 ) the stable coexistence of pyrite
and siderite (a® 25°C and 1 atm total pressure) requires a
slightly to fairly reducing environmsent on condition that
the solutlon is fairly basic to slighlily acid. If the laster
is the case, siderite is stoble in the presende of amorphous
silica. Thus Lthe big quartz bodies - provided their n.tuge
is similar to that of the smzll ones - may tiurourout have

formed durin: sedimentation or early diagenesis.

What has co.monly been cnlled keratophyre or’meta—keratophyre
in this region actually is more ofien a quartz keratophyre.
{arter 3TRECKEIILN 19%Y8), containing quartz as a constituent
next to albite (quurtz phenocrysts in many samples).

+hile kera“ophyres plot in the unde.ite field, quartz kerato-
phyres would correspond to daciiic rocks.

Furthermore the quartz keratophyres pass into what STRECK-
EI5EN (1973) calls quartzolites, more or less pure quartcites
of igneous origin. All felsic units mapped out are more or
less abundant in guartzite and quartzitic mneisses, but they
scen to be concentrated in the vicinity of Lhe big quartsz
bodies and in the zones given the "guartz-rich" sisnature.
‘he terms "kera ophyre" and "quartz keratophyre" imply secon-
dary =zlbitiz:tion of feldspar. Metamorphic alteration of the
bulk chemistry is unlikely, as the mineral assemblage indi-
cates only greenschist facies, chlorite and muscovite co-
existing, and carbonate between silicatec beinpg preserved.
i'nus a metvasomatic - probably auvo-metasomatic - albiltization
is likely to have happened, which may have been accompanied
by silification. FPure silica magmas are at least unlikely,
and only the few fine-stratified gquartzitcs including some
craphite-vearing quartzites misht be interpreted as meta-
sediments.

As there seens Lo be a relation bestween the country rock
being silicified and the presence of quartz bodies, the
latter may as well - al leas. in part - owe their existence
to a metasomatic process.
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This does not necessarily contradict the above-mentioned.
Early diagenetic or auto-metasomatic, in any case a very

early ~ a "pre-secondary" formation can be assuned.

. Tectonicg

"Schlingen" tectonics as presented by SCHACK-PEDUERSEN (1976)
do not meel the actual structure of the area which is far
more simple. In the northeastern part of the mapped area

the main foliation strikes west., In the central and south-
western part iééturns to southwest and in the upner left
corner of the map to west acain. This may be due to the
behaviour of the Kattuszlehe Gula group rocks as a rigid

block durin- folding or to the intercalation of big green-
schist and amphibolite bodies into unit 10 (see below).
However the fold axes do not fellow this bend but dip more._
or less westwards in the whole area.

The easies. way to explain this is assuming rather flat

lying folds where a minimal shifting of the fold axis renders
possible a great change in stirike. Thus the nunerous outcrovs
showing on a much smaller scale narrow flat-lying and
slightly westwards dipping folds probably reflect the gross
tectonic pattern.

The eastern rim of the Gula group displays exactly the sanme
structural features. The foliation is generally less well-
developped, but the few strike values that could be cualned
arree with those south or east of the propagated nappe
porder. The fold axes continue to dip slightly westwards.

The main rocks exposed at the edpe of the Gula group are
brown micaschists and brown gneisses. But there occur also
amphibolites as well as leucocrutic intercalations that are
probably meta-volecanics, even if they are subordinate.

The first rocks of probable sedizentary origin, the mica-
schists west of x = 6050 appear not far from the Gula group.
They look exactly like muscovite schists at x=6120/y=1020
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which are Inlercalated in brown rneisses of the Gula group.
All these facts are rather in favour of a conformable
sequence than of any tectonical border at the slope of
Kattu -leho.

Deccripuion of mapping units

N

Unit 1: Minimum true thickness ca. 3%0 m, thereof 210 m
mapped out.ureenschists comparatively rich {n feldspar,
towards soulheast carbonacecous, sporadically very rich in car-
. beonate. Minor azr?.g)hibolite schists, in profile 5500 one layer
of massive auaphibolite about 10 m thick. In profiles 5400 and -
G600 in thoe uppermost part of the cliff towards Grimsdal a
conspicuous iron hydroxide zone in gray and greenschists (can
be seen from the Dovre - Faldet road). No o‘her intermediate
or felsic invercalatiocns. In the slope aboui 100 m above the
bettom of Grimsdal muscovite schists appear amidst izreen-
schist outcrops.
The rocks are interpreted as basic meta-tuffites that pass
occasionally into basic metd-tuffls or into clayey-silty
weta-sedimentis.

. Unif 2: True thickness about 100 m., Gray to white gneisses
and schists, mostly slightly c¢reenish, are the common rock
type. In the southern part they are rich in muscovite. 1n
profile 5300 a slightly greenish gray massive fine-grained
garnetiferous gneiss occurs, but is yet far from being wide-
spread. A thin layer of massive amphibolite is exposed in
profile 5G00. The rocks of this unit pass gradually into
those of unit 1 by becoming greenish and displayings thin
grreenschist intercalaticons.

The sequence can be explained as rather intermediate to
acid meta-tuffs with some intercalations of felsie to

bagic iyneous rocks.
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Unit 3: A marker between units 2 and 4. Thickness less than 10 m.
Greenschist rich in feldspar and comparatively massive, in part
even amphiboliic, in profile S400 bearing big warnets.

Unit 4: True thickness about 7% m. Light gray to white gneisses
snd schists. HNumerous small quurtz bodies are a striking feature.
Greenish gneisses and thin preenschist intercalations are rare.
Supposed to be of exclusive volcanic oriigin., Mainly quart
tophyres and keratophyres and the corresponding meta-tuffs.

Unit 5a:True thjc%pess about 280 m. While along profile 35400
mainly light grajifo white keratophyric sneisses (as in unit 4)
are exposed, ‘hose are of minor importance in the profiles

2800 to 7600. There they often pass laterally or verticazlly into
massive deep-zray gneisses that display garnet and biotite
porphyroblasts in a very fine-griined groundmass,

3lack laminated shales, some of then containing graphite, seem
to be wide-spread, but are pourly exposed. They are often found .
in the rubble. rhey occur Ltogether with durk gray to some®imes
black quartzitic gneisses and quartzites, In profile 6000 and

on line x = 5850 some micaschist occurs. At ©600/-278 a brown
weathering breccia is exposed. At G0U0/-108 a boulder consisting
of a massive quartz-pycite rock was found next to un iron
hydroxide zone. 3uch zones are found at various nlaces but are

always of inferior qualitiy.

Unit 5b: Between profiles 2400 and 6200 greenschists are exposed
in the midst of zone 5a, a bigger body in the north, a smaller
one in the south. Along the constructed section thelr true thick-
ness 1s 95 and 25 m respectively, but further northeast they
build up more than one third of the whole sequence, 3Some of the
greenschists are carbonaceous, some rich in feldspar. In profile
©200 amphibolite is exposed. The dark i;ray rocks mentioned above
occur azain as intercalations, especiually the fine-grained

gneisses

Unit 5 is supposed to be a sequence of intermediate to basic
meta-tuffs, that interdiritate with cach other. The amount of



meta-igneous rocks seens to lncrease towards northeast.

If there is any true meta-igneous rock between profiles 5400 and
C200, it is probably the deep-gray fine-grained gneiss (and the
amphibolite in profile 6200)., The shales and graphite schists
probably represent former tuffites, perhaps even pure sediments.

Unit €a: True thickness about 2¢5 m, thereof 15 to 25 m felsic
intercalations. - Greenschists, in some places containing carbo-
nate, towards north and east more often quite rich in feldspar.
Amphibole schists are found be ‘ides greenschisté between profiles
5600 and 6200. They definitely prevail in profile 5600, where
they are accompaniéﬁ by fipe-grained amphibolites. They contain
sulfide at 5780/490-520. In some places the greenschists display
rusty points of 1 to 2 mm size, which might be we=thered sulfide
(wide-spread in profiles 6400 and 5200,

Unit ©b: Greenish-gray to gray or even white gnelsses and schigts,
both rich in biotite, are intercalated in the northern part of
unit 6a. Two layers could be mapped out, each of them represen-
tingg a couple of Lhin gray bands interdigitating with greenschists
The area northeast of section 5400 is hidden under moraines.

But there is much evidence that at leas' one layer continues
towards northeast. Between the profiles 4000 and 38CC several
bands of gray rocks appear again, intimately digitated with ereen-
schists(not on the map).

Unit 7: The rocks of this unit, although chielly greenschists,
were given an extra signature because of the significant iron
hydroxide concentration. The greenschists are almost carbonate
free. The few meta-keralophyric intercalations that occur, have
nearly always chaenzed colour into brown. However gray to white
rneisses without iron hydroxide occur .etween profiles 5600

and 5800 amidst the most striking brown zone.

The by far bigrest pait of the brown rocks are altered green-
schists, mostly blady and often disintegrated into small pieces.
wherever in the whole arez these decomposed brown greenschists

occur, they are zlimost always free of vegetation though forming
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a very soft ..round. This might be due to the concentration of
certain cations in the circulating solutions.

If +*his unit contains a gossap, the latter is intensely leached.
sulfide or su.fate have not been found. At 6000/530 some green-
schists display big brown stains.wWil: the exception of point
5800/500 sueh stains have not been f{found in the other units.
Zhere sulfide occurs in addition.

A bore-hole be-inning at 5810/780 (i.e. somewhat southwards of
the southern ead of the plotted moraine) and dipping 45° in
1190 would cross the unit at 55 m and unit 8 (wﬁich in part

also weathers browq) at a distance of 30 m.

Unit 8: True thickness about 40 m alons the constructed section,
maximal thickness about 90 m furiher east. Massive %o blady gray
“0o white schists and gneisses, often extremely quartzitic. The
rneisses of profiles 5500 to 4800 contain bietite, the amount

of this mineral increasing towards northeast. In profile 4800 a
biotite gneiss occurs but is of minor importance. Thin muscovite.
schist intercalations occur, but cannot be mapped out.

The gneisses are sometimes slightly to fairly greenish, especially
along profile 4800, where pink garnet is abundant in some places.
Along proriles 6200, 5200, 4200, and 3800 there are a few out-
crops of amphibole ker-tophyre. A minor greenschist intercalation
occurs east of line x = 4100. At 3800/940 pyrite was found. .
[here and at 3800/960 the greenschists have in part brown colour.
The iron nhydroxide zones betweenprofiles 5000 and 5200 and at
4120/925 are striking.

The whole unit 1s extremely rich in quartz. Between line x = 4300
and profile#600 numerou s small quartz bodies are evenly distri-
buted while at x = 3800 the quartz is concentrated in one big
body of 70 m length. Some of the gray gneisses contain lapilli.
W/ith the exception of the intercalated greenschists the unit can
be interpreted as a series of fairly acid to intermediate ipgneous
rockxs and meta~tuffis, most of the rocks being ruther quart#&era—
ftophyres than keratophyres.

Unit 9a: True thickness along the constructed section about 150 m,
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maximal thickness further northeast nearly 200 m..

Gray intercalations are very rare, grcenschists being by far more
important. Profiles 58C0 to 5400 are riech in green phyllite to
nicaschist, 5400 and 5800 contain minor amphibolite.

Ampnibole schists are wide-spread alons profile 5800 and of miner
lmportance alonr line x = 6350 and profile 60CO. '

At 6200, 4400, 4200, and 3800 some brown weathering greenschists
occur. Pyrite was found at 5315/1150, 4400/1150, 4400/1135, 4200/
106%, 4200/1000, and 4000/1095.

411 preen rocks of this unit are very often ricﬂ in carbonate and
contain carbonate-quartz-concretions. Feldspar-rich grecnschists
are Irequent belween profiles S400 and 5800.

unit 9c: Norltheas. oi profile 4800 the greenschisis interdiritate
with gray gneisses. The thin greenschist band that fellows between
these sneisses and unit 10 consists of carbonaceous greenschists
and some dark green gneisses west of nrofile 4€00, whereas garnet
amphibole "garben" schists follow easi of 4400, The latter
resemble amwphibole keratophyres, but Lheir ;'roundmass is oiten

distinctly green.

Unit 9b: The gray to white gneisses mentioned above forw a brown-
colourad cliff rowards Veslebekk valley. They are rich in ~rarnet.
fine-israined gquartzites are abundant. At 4400/1190 some thin

mraphite schisls were found. Pyrite was found at 40C0/1160.

The greenschists of unit 9 are inter:reted as basic meta-tulfites
thnt some''lmes pass into purer sediments {(micaschist) or met-
turls, intermediate or basic igneous iocks being less important.
The 'ray ¢neisces forming the ¢liff are probably intermediate

to acid meta~tufis. They often display relictic lapilli.

Unit 10a:True thickness along the construeted section 40 (southern,
+ 30 m (northern wing), broadening towuards north.

Gray to white ¢gneisses and schists, mostly rather massive than
schistose, are ihe common rock. They are quite often dictinectly

rreenish and rarely as pure as those of unit 8.A great part of
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the neisses are quartzitic. Quartzites are concentrated fron
profile 6800 to profile ©0C0. Between profile &0C0 and line

5900 muscovile quartzites are exposed. They lead over to mica-
schists, the latter being intercalated in profiles 9GO0 to 4600,
i.e. 1in the zone of reduced thickness. ’

Minor amphibole uchists occur from profile 6400 to profile 6800.
Amphibolite is only couron in profile 6200 and in the upper
nart of profile 4400.

Amphibole keratophyres occur along line %30 and nrofiles GOQO
and 5200 and are wide-spread in the northeastern broadening

zone (upper profiles 4400 to 32800),

Pyrite was found é% 5310/1270, 5350/1250, and 6526/1025., Small
iron hydroxide zones in profiles 6400 (greenschist) and 5600
(keratophyric gneiss) are of minor importance.

In section 4800 a biotite gneiss occurs, in the creek between
profiles 5200 and 5400 a dark grayish-green gneiss rich in niea.
The white to light gray :mneisses of the upper wing of profile
6400 contain in part garnet and disslay locally rusty poinwus.
bark grayish-green pneisses (line 6050) lead over to the nmassive
greenschist and umphibole schist intercalation {(unit 10b).

Unit 10b: True thickness along the section about 150 m, a few

nundred meters in the western corner of the map.

Next to greenschists auphibolites and amphibole schists are a
constituent part of this sequence. They are seldom carbonaceous.
oome garnetiferous amphibole "garben" schists occur in profile
600, Frofile 6200 shows an increase of mica content towards the
neighbouring micaschist (unit 104)

Unit 10c: Maximal thickness about 140 m.This unit is the nortan-

eastern counterpart to unit 10b. Like that it is intercalated
into unit 10a. Greenschists, quite often carbonaceous, and
greenish-grayish ;neisses. Amphibole schists lack. In profile
400C some amphibolite occurs.

Unit 10d: True thickness about 30 m, Micaschists of the stoeep

southern slope of Kattuglehe. Some of the rocks are rather
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phyllites or guartz phyllites with an appreciable amount of
quartz lenses. The rocks are in part carbonaceous. uartz carbo-
nate nodules occur. The micaschist becones greenish towards west
and probably passes 1nto or diwitates with the ~reenschists of

unit 10b (no outcrops).

Conpared to the other units described, unit 10 is quite hetero-
ceneous. the rocks of unit 10a probably derive from keratophyric
magmas, in part from basic mamuas, wherecas the interc.lated and
netl-hboured micaschists and phyliites may have been tuflites to
rather pure sediments. The interculated preen rocks derive for
the biscer part from basic magmas and tuifs that intercalate

with basic meta-tuffites.

Unit 11: True hickness about 40 m alongs the section, broadenins
towards north. Greenschists rich in feldspar, often grayish.
Amphibolilles are a major constituen, They are sometimes very.
nassive. 1n profile 4800 some biotite gneiss is cxposed.
Interpretation: Basic to intermediate tuffs and tuffites, basic
igneous rocks.

Unitv 12: Badly exposed. At 4800/1900 =ray and greenish-gray
‘neisses. At line ©050 gray micaschists and quartz phyllites,
thai are carbonaceous and contain some quartz cuarbonate nodules.
The following tuchsite~bearing marble belongs =lready to the

ula group.
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Samizle List

3740/1125

3800/940
4230/1195

4400/1220
4790/1025%
4800/1040

4800/1045
4800/1050

H790/1690
4792/1773
4800/1910
4815/1910

5290/-75

L405/-065
S5440/1515
430/1520
5818/=775
5800/-350

5800/-200

5800/360
5780/430

9790/515

5800/113%1
5600/1215

keratophyre with much chlorite and nuscovite. rusty

wearhered c.rbonate. Pyrite

keratophyre with rusty ?pyrite/?cea.bonate

keratophyre or quartz keralophyre with black interca-
lation. ? Graphite

amphibole garben schist with jarnet

quartz keratophyre with subordinate pink garnet
keratophyre ver. rich in muscovite, actually a mica
scnist

irreenish keratophyre

amphibolevkeratophyre with amphibolé or chlorite in
the pround mass

brown weathered gneiss rich in mica (biofite and wmuscovit

dark mray rneisses. Two samples

creenish keratophyre with sulfide

yellow to bLrown keratophyre, weath red, rusty points-
(?carbonate)

ampaibole keratophyre with white ground mass
greenschist rich in feldspar, big garnets

gray quartzitic keratophyre with gray veins

dark gray gneiss with brownish layers rieh in carbonate
quartzitic keratophyre, dark pray, probahly containing
graphite

massive dark biotite gneiss with rusty points, probably
carbonate

keratophyre or quartz keratophyre rich in garnet, con-
tainin: carbonatic layers

amphibole keratophyre with rusty points, maybe sulfide
dark sreen fine-pgrained amphibolite with sulfide

keratophyrie interralation in amphibolite, containing
sulfide

fine-srained amphibolite

greenish-gray pgneiss, maybe leuco-amphibolite



GCOO/-875

5988/-370

o000 /-155
6008/-108
6060/558

6055/795
0050/940
6050/1060
6200/-450
C497/-382
6255/-222

6255/-210
6400/~475

OO/ =427
6320/950
6400/9¢60
6525/1025

6600/-278
620/-210
0600/600
P00/ 405

ca GE00/1700 brown

G-

fine-prained pray gneiss, laninated, biotite porphyro-
blasts

massive biolitesneiss, perhaps some amphibole layers,
with brown rusty points and carbonate layers

ochre brown weathered rock, sulphurous smell

block,

no outcrop. Juartz pyrite rock

massive dark pneiss, probably a meta-tuff, comparatively

fine-prained, many rusty points in the groundmass
reenish Keratophyre containing: sulfide
graphite schist ’

marble with some fuchsite, Gula proup base
graphite-schist

black laminated quartzite Lo quartzitic pneiss
gray quartzitic gneiss or quartz keratophyre, {'ine-
grained,with lighi{ brown garnels and biotite

the sume, passing into amphibole keratophnyre

black quartzite or quartz keratophyre, with weathered
sulfide (?) in the groundmass

fine-grained laminaled gray schist

dark gray gneiss

mylonite containing graphite

keratophyre rich in chlorite and muscovite, containing
big pyrite erystals

brown weathered breccia
black schist

anphibole keratophyre

greenish k ratophyre or quartw keratophyre out of a
brown weatherin:» zone

-neiss with cavities (former ?sulfide) and

man, anese hydroxide

4385/1190 graphite schist
3970/1625 quartzitic gneiss
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INDLEDNING

Det er undersegelsens formd&l at klarlzgge det ekonomiske potentiale af
Lesje Horrungernes ultrabasiske bjergarter. Arbejdet udferes p& foran-
ledning af Folldal Verk A/S som et led i undersegelsen af Nord-Gudbrands-
dal. Materialet, som er fremkommet ved underssgelsen, tenkes anvendt til
en afsluttende eksamensopgave ved Kehenhavns Universitet.

Feltarbejdet er udfert i perioden 1/7 - 14/9 - 1980, Der er karteret
i et ca. 50 km2 stort omrade ved Stor og Vesl Horrungen (kortbladet
1419 II Dombds) samt i et mindre omride 20 km inde i Skamsdalen omkring
Langvassbekken (kortbladet 1419 I Storskrymten). Der er i forbindelse
med karteringen indsamlet ialt 164 prever. Min vejleder, Dr. M. Ghisler,
har 1 to perioder deltaget i feltarbejdet.

Der er anvendt felgende kortgrundlag:

Geologisk kort i md&lestok 1 : 50,000 kortblad 1419 IJ Dombds, upub~

liceret, udarbejdet af Guezou.
Topografiske kort i milestok 1 : 50,000 kortblade 1419 I og 1419 TI.

Flyfoto Widerse serie 1431 i mdlestok 1 : 35,000 E 7~8, F 1=7, G 1-6
og H 1~6 samt forsterrelser i md8lestok 1 : 12,000 G 3-5 og H 3~-5.

Omrddets geologi eller dele heraf er tidligere beskrevet af Carstens
(1916), Scott (1967) og Guezou (1978). Guezou har desuden karteret hele
omradet i mdlestok 1 : 50,000, Chromit-forekomsterne er beskrevet af
Helland (1873). Herudover findes i NGU“s bergarkiv en del rapporter om
forekoms terne,

Det karterede omride ved Horrungerne herer litostratigrafisk til Boit-
heim Group i Andsberghej Complex (Guezou, 1978), Andsberghej Complex lig-
ger som en tektonisk skive mellem sparagmit-lignende kvarisiter og den
overliggende Trondheim nappe. Bottheim Group bestdr af glimmerskifre

vekslende med amfiboliter og ultrabasiske legemer.



OMRADETS BJERGARTER

Der er ved karteringen udskilt felgende 4 bjergartsenheder:

1) Glimmerskifer. En kvarts-biotit-muskovit-amfibol~granat schist,
Mangden af glimmer prazger denne bjergarts udseende i felten, de glimmer=-
fattige partier er grdhvide, mens de glimmerrige partier er rustbrune og
kraftigt forvitrede. Mengden af granat varierer fra O til mere end 50 Toe
Amfibol findes iszr i ¢m tynde bdnd nar kontakten til amfibolit. Bjerg-

artsgruppen er formentlig af sedimentzr oprindelse.

2) Bdndet amfibolit$, Denne gruppe optrazder som op til 60 m mezgtige leg
i élimmerskiferen. Deﬁ karakteriseres bedst som en sort, amfibolitisk

schist med op til 30 cm megtige lyse indslag af feldspatholdigt (trond~
hjemitisk ?) materiale. Bjergarten bestdr af sort amfibol og plagioklas

og er desuden altid granat-ferende.

3) Gren amfibolit., Bjergarten er merk, grenlig, normalt massiv, og der
er flere steder set ofitisk tekstur. P4 en lokalitet er der muligvis
pillow strukturer bevaret. Disse ses som op til 15 x 30 cm linseformede
legemer med hvide randzoner., Det har ikke varet muligt at bestemme "way-
up" i disse pudestrukturer. Ved kraftig deformation bliver bjergarten
bdndet med vekslende hvide og merkgrenlige b&nd af cm tykkelse. Bjergar-

ten er formentlig af submarin~ekstrusiv oprindelse.

4) Ultrabasiterne i det undersegte omrdde ved Horrungerne findes som
32 langstrakte legemer., Desuden findes T ultrabasit-legemer omkring
Langvassbekken i Skamsdalen, Ultrabasiterne er sjzldent bevoksede og
st&r oftest frem i terznnet som forhejninger, Farven varierer fra red-
brun via gri3gren til grdhvid. Sterrelsen varierer fra knap 100 m2 til
1 km2. Totalt dzkker ultrabasiterne ca. 5 % af detundersegte omréde.
De kan inddeles i {re typer:

l. 0livin-nedul-rig bjergart
2. Finkornet sepentinit

3« Talk-karbonat bjergart
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Type 1 bestér af merkebrune, afrundede olivin-noduler op til 20 cm i
diameter i en grahvid matrix af talk og karbonat. Denne type dakker
ialt kun nogle f& hundrede m2. Den findes p& toppen af Kollen, GStox

Horungen og 1 ultrabasiten ved Vesl Horungen.

Type 2 fremirader i felten som en redligbrun til grégren, finkornet,
overvejende massiv serpentinit. P4 friske brudflader er bjergarten
grisort. Bjergarten indeholder varierende mangder af felgende mineraler:

serpentin, talk, karbonat, tremolit, chlorit, samt chromit/magnetit.

Type 3 er en grihvid talk-karbonat bjergart, hvor karbonaten hovedsagew
lig findes som bruné-enkeltkrystaller eller aggregater af en sterrelse
varierende fra f& mm til 5 cm. Aggregaterne er ofte tatliggende og
danner af og til en slags linering parallel med sirygningen af de omgi-
vende bjergarter. I denne type findes magnetit, dels dissemineret og

dels som sekundere slirer af op til 2 em’s tykkelse.

I forbindelse med ultrabasiterne er der pd 3 lokaliteter observeret
en flere meter bred kontaktzone bestiende af forskellige afrundede bjerg-
artsfragmenter i en matrix af talk og karbonat., Denne bjergart tolkes

som enten et konglomerat eller en kontaki-breccie.

TIDLIGERE MINEDRIET

Man har fer &r 1800 kendt og udnyttet talkforekomsterne i forbindelse
med ultrabssiterne omkring Sjongsvatnet., A.,Helland skriver herom i
Norges Land og FolkK, bind VIII, side 35: "I disse bjerge har i =ld-
gamle tider en hel del veret hugget til gryder, ligstene etlc. Men 4
umindelige tider har der intet varet arbejdet.” Der er flere steder i
omridet fundet spor efter denne talkbrydning. Et egentligt talkbrud
kan ses i ultrabasiten ved sydenden af Sjongsvatnet (Stelstensberget),

se fig.l.
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Forskellige selskaber har inden for de seneste &r ladet foretage en
del boringer pi de talkrigeste af ultrabasiterne., P& de to smd blotnin-
ger af ultrabasit ovenfor Filling er der foretaget 4 boringer. P& ultra-
basiten ved sydenden af Sjongsvatnet er der gennemfert mindst 3 kerne-
boringer. Lokale hytteejere har desuden oplyst, at der for ca. 10 &r
siden blev foretaget kerneboringer pd ultrabasiten nord for Sjongsater,

Chromit-brydningen foregik i &rene 1841~1854 samt 1916-1918. Total~
produktionen er skennet til 1200 t malm, Gruberne hed Olstad (Nyszter),
Aurtand, Halvforhej,Severine, og Skamsdalsgruberne, Brydningen foregik
om sommeren. Malmen.blev hidndsorteret, inden den blev transporteret
1il det opsatte pukvérk (knuseverk) ved Filling. Knusningen foregik
ved hjelp af vandkraft, og malmen blev herefter i trzkasser transporter=
et til Veblungsnes (Andalsnes) ifelge oplysninger givet af A. Helland
i Norges Land og Folk, bind VIII, side 95=96, Transporten bide til
pukverket og til Veblungsnes kunne kun foregd om vinteren, d.v.s. at
der forleb mindst 1% &r fra malmen vak brudt til den niede udskibnings-
havn., Driften indstilledes i 1854 p.g.8. didrlig ekonomi og mangel pa
malm, I sommeren 1916 blev der igen arbejdet i omrddet, nemlig i Fil=
lingelvens felt (Carstens, 1918), samt i Olstad gruber., Firmaet A/S
Lesje Kromgruber opbrugte her aktiekapitalen uden at finde tilstrazkkelig
med malm (NGU’s bergarkiv, rapport nr, 4195). Gruberne m& siden have
skiftet ejere, idet lensmand Tore Nestande i 1941 forsegte at szlge
gruberne til en bergsingenier H.H. Smith. Der blev i denne forbindelse
udtaget nogle tons prever fra Severine og Olstad gruberne. Analyserne

af disse prever viste et ugunstigt Cr/Fe forhold p& omkring 1:1.

CEROMIT~FOREKOMSTERNE

Der er ialt lokaliseret 28 skjerp/synk og 4 sprenghuller i felgende

grubefelter: Olstad/Nysazter, Aurtand, Halvforhej, Fillingelvens felt,
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Severine skjerp samt Skamsdalsgruberne. En liste over disse forekomster

med angivelse af UTM koordinater er givet i bilag l. En fortegnelse over
samtlige indsamlede malm- og bjergartsprever ned angivelse af UTM koor-

dinater er givet i bilag 2.

HXE?EEEZQIEEEQ,EEEPEEEE ligger i ultrabasiten p& nordvestsiden af Dyra-
tjerni. Der er ialt 7 skjerp/synk samt 2 stoller. De to stoller samt
skjerp nr.1 (fig. 2) er bevaret, de evrige anlag blev af sikkerhedshen-
syn fyldt op ved sprengning i 1978. Vertsbjergarten til chromitmalmen er
hovedsagelig en finkornet serpentinit (type 2}.

Det bevarede skjerp er anlagt i trappeform. Det er 10 m langt, > m
bredt med en dybde op til 4 m (mod syd). 1 est- og sydveggen ses sli-
rer af chromit/magnetit i en malmzone af ca. 40 cm’s bredde. De enkelte
slirer varierer i tykkelse fra knap # cm til 4 ecm., Malmzonen halder ca.
60° mod syd og stryger ca. 500. Den er opbrudt af flere nzsten horizon-
tale normalforkastninger med smd forsztninger. De sterre malmbidnd af-
skeres brat, mens de smd i en vis udstrzkning afbejes inden de "knzkker',
Der er en kraftig variation i Fe-indholdet fra chromit til magnetit imel-
lem de enkelte slirer inden for malmzonen. Udover i malmzonen findes der
oxyder som disseminerede korn i bjergarten, hvoraf de udger omkring 5 Toe
Disse korn er dog meget magnetiske, og bestdr formentlig hovedsagelig af
magnetit,

Skjerpene 4, 5 og 6 har tilsyneladende varet af samme sterrelse som
skjerp 1. Ved 4 og 5 ligger der 2 mindre bunker med sorteret malm, og det
fremgdr af disse, at malmen har varet udviklet pd samme mide som ved 1.
Ved skjerp nr. 6 er der friske blokke fra sprengningen i 1978 og i flere
af disse ses dele af en malmzone svarende til den som iagttages ved 1.

Ved anlzggene nr. 3 er der 3 skjerp, hvoraf det ene har udseende som
en pibegyndt stolle, Ved denne ligger der en del malmstuffer, som ligner
forekomsten ved skjerp 1, bortset fra at de enkelte slirer ndr tykkelser

op til 10 em. Lidt syd for anleg 3 er der resterne af en smedje.
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De to stoller ser ud som om de hidrerer fra driften i 1916~18, I
stollen neden for skjerp 1 ligger der sveller fra et tipvognsspor, og ude
i vandet neden for stollen ligger der en tipvognsbeholder. S5tollen, der
har en retning NN@-SSV, er 20-2% m lang og har et tvarsnit pd ca. 2x2 m.
Stollen ved nr, 2 har samme lzngde og tvarsnit som den foreglende, og
retningen er @SO-VNV, I udmundingen af begge stollerne iegitages den

ovenfor beskrevne kontaktibreccie/konglomerat.

e oy . B s e e G4 P e s e —— i e g i

mellem Kollen og Flisevatnet i den sydlige kontakt af det store ultra-
basitlegeme, som strakker sif fra Flisevatnet til Kollen, Gruben bestér
af en dagskering, en stolle og en synk, der ligger i fortszttelse af
hinanden{fig.3). Stollen forbinder dagskeringen med synken. Vaertsbjerg-
arten for malmen ved Aurtand samt de evrige skjerp i den store ultra-
basit er finkornet serpentinit (type 2). Malmen kendes kun fra lesblokke.
De sterste slirer har heri en megtighed p& mindst 15 cm, Malmen er til-
syneladende af god kvalitet, den er nasten ikke magnetisk og stregfarven
er brun. Der er kun fundet fd stuffer med egentlig magnetit, de sterste
viser at de magnetitrige slirer har veret mindst 3 cm tykke.

Ca. 500 m @N@ for Aurtand ligger der 3 skjerp. De to lavest beliggen-
de er ca, 2 m brede, 8-10 m lange og %2-1 m dybe. Der er to sm& slirer,
knap 3 cm tykke, af faststdende malm., Begge er af ringe kvalitet, d.v.s.
sterkt magnetiske, Smd malmfragmenter efter sorteringen af den brudte
malm viser at der har vzret en mere chromholdig malm tilstedes Det hej=-
est beliggende af de tre skjerp ca, 100 m vest for de to laveste er oca,
1-1% m bredt, 6 m langt og op til 1 m dyb. De tre skjerp ligger i en af~
stand af 50-~75 m fra kontakten. Der er ingen faststldende malm i sidst~
navnte skjerp. Smd stykker viser, at der bidde har veret en magnetit- og
en chromitholdig malm. Ca., 80 m vest for dette skjerp er der et spreng-

hul med en enkelt cm~tyk slire af magnetisk malm,



-17-

Ca. 400 m nord for Aurtand findes et skjerp, 6 m langt, 12-2 m bredt
og ca, 3~1 m dybt., Malmen kendes kun fra smd stykker. Der er bdde en
magnetit-rig og en forholdsvis god chromitmalm til stede. 500 m NV for
Aurtand ca. 100 m fra den nordlige kontakt af den store ultrabasit lig-
ger der endnu et skjerp, 2% m bredt, 5 m langt og knap 1 m dybt. Der er
bdde en magnetit- og en chromitmalm faststdende i bullet. Chromitsliren
er 5 ecm bred og 10 cm lang, magnetitsliren ca, 2 cm bred og 30 cm lang.

I den vestlige spids af det trekantede ultrabasitlegeme syd for den
store ultrabasit ca. 700 m €S0 for Aurtand forekommer et lille sprzng-
hul 2 m langt, 1 m bredt og 3 m dybt., Der er en ca. cm-tyk magnetisk
malmslire i den ene side af hullet.

I den storste af ultrabasiterne pd sydest siden af Sjongsvatinet ca.
1.7 km NN® for Aurtand ligger der i ca. 910 m“s hgjde et mindre vand-
fyldt skjerp. Det er 2 m bredt, 3 m langt og 2 m dybt. Der er ikke ob~
serveret faststdende malm, men ud fra de malmstykker, som ligger i to
bunker med sorteret malm, kan det fastslés, at der har varet bide Fe-rig
og Fe-~fattig chrommalm. Chromitsliren har haft en magtighed p& mindst
op til 10 cm,

I den nordligste af ultrabasiterne pd S@ siden af Sjongsvatnet er
der i sydenden et lille sprenghul, Lese brokker herfra vidner om en
sterk magnetisk malmtype, der optrader som op til 10 cm tykke slirer.

Der kan endnu ses faststéende malmslirer, men disse er knap s& mazgtige.

Halvforhej grube ligger i 1410 m’s hpjde 2.2 km SV for Aurtand. Gruben
er sprezngt ind i siden p& ultrabasitlinsen, Snittet er ca., 15 m langt

0og har en sterste horizontal dybde p4d 8 m (fig. 4 ). Malmen helder ca.
500 mod NV og har en strygningsretning pé 330. Vertsbjergarten til
malmen er en serpentinit, men indeholder starre mezngder tremolit og mag—~

nesit end normalt for type 2. Disse mineraler findes som enkeltkrystal-

ler med en lazngde pé& op til flere cm, Der er adskillige slirer og lin-

ser samt et enkelt opbrudt bidnd med raststience malm. Den sterste afl



linserne médler 25 x 50 cm. I dén sydvestlige ende af gruben ses to slirer
dm-tykke, som er trukket ud parallel med forkastningen, som stir vin-
kelret pd malmens strygningsretning. I den nordestlige ende af gruben

ses den sterste sammenhazngende del af det opbrudte malmbénd, som

har en megtighed p& knap 7 cm. Al den faststdende malm er af den

sterkt magnetiske type. God chromitmalm associeret med serpentin er

fundet i bunker med sorteret malm ovenfor gruben.

Carstens (1916), og den dekker over ialt 7 skjerp, som ligger i ultra-
basiten 1idt'neden for toppen NV for Vesl Horrungen (se fig.5). Verts-
bjergarten til malmen i de 7 skjerp er den samme som i Halvforhej grube.

Skjerp A er 2 m bredt og 3 m langt og knap 1 m dybt. Der er ingen
faststdende malm i selve hullet, men ovenover ses en knap 10 c¢cm bred,
opbrudt malmzone med disseminerede malmkorn., Denne zone kan felges nog-
le f4 meter opover. Malmen frz den sorterede bunke, som ligger et lille
stykke fra skjerpet, er magnetisk, men synes dog efter stregfarven at
demme at wvazre noget chromholdig.

Skjerp B er ca. 8 m langt og knap 2 m bredt, Det har form af en pi-
begyndt stolle. Der er ingen faststfende malm, men stykker fra en lille
bunke pé sydsiden af skjerpet tyder pd, at der har vzret en lille smule
god chromitmalm. Den magnetiske malm har haft en mazgtighed al op til
mindst 10 cm. I den ene vag ses en knap 1 m bred zone med op til 10 em
lange tremolitkrystaller.

Skjerp C ligger knap 10 m NZ for skjerp B og lidt oven for dette,

Det er 10 m langt og 12 m bredt. Hullet udvider sig i den estlige ende
til 3 x 3 m og ender i en 2 m hej vag, Ca, midt pd denne vag ses en

5x 3 cm chromitslire og 5 cm under en magnetitslire af samme sierrelse.
Der ligger lese brokker med chromit op til 10 cm’s tykkelse og med mag-

netit op til 40 c¢m. Ca. 10 m mod nord ligger en bunke med sorteret malm.
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Skjerp D er sprengt ind i ultrabasiten. Det er 4 m langt, knap
2 m bredt, og ender i en 4 m hej, halvcirkelformet vag. Nir man ser
mod nord, er der i hejre side af denne vag en ca. 1 m bred zone med
dissemineret malm., I venstre side er der en dm-bred karbonatslire.

Bdde den faststéende malm og maelmen fra bunken 10 m vest for skjer-
pet er magnetisk.

Skjerp E er 3 m langt, 12 m bredt og # m dybt. Der er en 5 cm bred
og knap 20 cm lang slire af magnetisk malm fastsiddende i nordspidsen
af skjerpet.

Skjerp F er en 8 m lang og knap 2 m bred V-formet fordybning med
nedskredet lessprezngt materiale, Der ses en lille smule faststdende ul-
trabasit i estsiden af hullet. Fra de lese brokker kendes op til 5 cm
massiv chromit og magnetit. Desuden er der fundet en stuf med 2 em tyk-
ke bé&nd af dissemineret chromit.

Skjerp G har form af en pé&begyndt stolle. Skjerpet udgeres pid den
vestlige side af en ca, 7 m lang og op til 3 m hej vag, mod syd ender
skjerpet i en 5 m hej vag, hvori der er en 1} m dyb stolle med et
tvarsnit p4 2 x 2 m, I bunden af stollen sidder der en magnetisk malm-
slire 10 cm bred og 30 cm lang. 3-4 m oppe pd& sydveggen ses en malm~
bolle med et tversnit pd ca.30 cm. Ca., 20 m vest for skjerpet ligger
der en mindre bunke med sorteret melm, I denne er der fundet chromit
i slirer pd op til 5 cm’s tykkelse.

Severine Skjerp ligger p& nordsiden af Fillingsjdrni i 1420 m’s hojde
knap 1 km syd for teoppen af Storhorrungen. Skjerpet er ca. 25 m langt,
op til 5 m bredt og med en sterste dybde pd 2% m (se fig.6). Verts-
bjergarten til malmen er den samme som ved Halvforhej og Fillingelvens
felt. Ca, midt i skjerpets estveg sidder der to cm-tykke slirer af
magnetisk malm. Desuden er der 3 faststdende malmboller i den nordligste
ende af skjerpet. Den sterste af disse bestdr af chromit, 40 cm bred

og 1 m lang. De to andre bestlr hovedsaéelig af magnetit, 50 x 15 cm.

Knap 10 m est for skjerpet ligger der en mindre bunke sorteret malm.
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Skamsdalsgruberne. Ultrabasiterne i Skamsdalen bestdr uf 8 sterkt for-
skifrede serpentinitlinser. Skamsdalsgruberne ligger i den sterste af
disse linser pd en strazkning af 50 m i den sydlige side af Langvassbek-
ken’s elvieje 1 1280 m’s hejde ca. 2,2 km N@ for nordenden af Leirsjeen.
Ultrabasitlinsen begranses mod SV af augengnejs og mod N@ af kvarts-
glimmer gnejs. Der er ikke fundet amfiboliter i omrddet, og det er der-
for rimeligt at antage, at disse ultrabasiter herer til en anden serie
end ultrabasiterne ved Horrungerne.

Gruberne bestdr af 3 pdbegyndte stoller og et sterre brydningsrum,
Sidstnzvnte er ca, 10 m langt, 2 m hejt og knap 10 m dybt. P4 midten
samt i den vestlige ende er der ud mod elven konstrueret strosser for
at forhindre sammenstyrtning. Den vestligste af de pdbegyndte stoller
er ca, 2 m dyb, 2 m bred og knap 14 m hej, de eovrige er kun 1-1 m dybe.
Malmen ser ud til oprindelig at have vazret en sammenhezngende chromit-
horisont strygende g° og haldende 29°mod pst. Sterste malmiykkelse har
skensmessigt veret 13 m. Der ses faststéende rester af malmhorisonten
med mzgtigheder p& op til 50 cm. Under chromitmalmen ligger der et sammen~-
hangende lag af magnetit ca. 5 cm tykt, som kan felges over en strak-
ning af 10 m og genfindes p& den anden side af elven.

Ovenover gruben ca. 20 m mod syd ligger der en sterre bunke med
hindsorteret god chromitmalm, Der er i enkelte stuffer fundet aggregater
af veludviklede biotitkrystaller op til 1 cm lange.

Ca. 500 m nord for Skamsdalsgruberne ligger der et lille skjerp.
Dette er muligvis Zachariasgruben omtalt i Helland (1873). Det er ca.

4 m langt, 23 m bredt og # m dybt. I de lese blokke omkring hullet

ses magnetisk malm i slirer pd op til 10 cm’s tykkelse.
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RESULTATER AF FELTARBZEJDeT

l1.0mrédets ultrabasiter med tilherende sidebjergarter er kortlagt i mdle-
stok 1 : 12,000, De i ultrabasiterne forekommende chromitforekomster
er lokaliseret og undersegt i detaille.

2.Der er ikke fundet nye forekomster af chromit bortset fra enkelte ube-
tydelige cm—tynde slirer. Alle mineraliseringer blottet i overfladen
har veret gjort til genstand for undersegelse i forbindelse med tidli-
gere tiders brydning.

3,Tilbagestdende malmpartier i skjerp, spraznghuller og synk i omridet ved
Horrungerne er af overvejende jernrig kvalitet. Sorterede malmbunker nar
anlzggene vidner imidlertid om, at den malm der blev brudi, var mere Cr-ri

4,1 Skamsdalsgruberne stir der forholdvis sterre partier af rimelig god
malm tilbage i de gamle gruber, med lag af op til 2~-1 m”s tykkelse.

5.Udover de egentlige malmbdnd og ~ slirer er der mange steder i serpenti-
niterne koncentrationer p& omkring 5% malm jzvnt fordelt i bjergarten.
Disse korn er dog serdeles jernrige og af formentlig ringe Cr-indhold.

6.,Der er intet i de geologiske forhold der peger pid, at der skulle kunne
findes sterre, brydeverdige koncentrationer af chrommalm. Alle eksiste-
rende mineraliseringer er cm- til dm-tykke slirer, som kun undtagelses-
vis ndr op i metersterrelse, Malmen er altid sterkt senderbrudt.

7.Der er betydelige forekcemster af talk i omréddet. Det gelder de ultra-
basitlegemer, som har gennemgdet de stezrkeste omdannelser. De har dog
~som regel et relativt stort indhold af karbonat (magnesit) samt magne-

tit, som nedsztter kvaliteten af talkmalmen,



Litteraturliste:

Carstens, C.W. (1918): Norske peridotiter. Norsk Geologisk Tide~-
skrift Vol.V, 29-44.

Guezou, J.-C. (1978): Geology and structure of the Dombés-Llesja area,
southern Trondheim region, south-central Norway.

Norges geol. Unders. 340, 1-34.

Helland, A. (1873): Om Kromjernsten i Serpentin. Vidensk,Selsk.
Forhandlinger. 149-168.

Scott, W.H. (1967): Evolution of folds in the metamorphic rocks
of Western Dovrefjell, Norwey.
Unpubl. Ph.D. thesis, Yale University, 111 p.

Smith, B.H. (1941): Krommalmgruber i Lesja Kommune, Oppland.
NGU’s Bergarkiv, rapport nr., 3933.



- 13 -

FORTEGNELSE OVER CHROMIT-FOREKCMSTER

Kortblad DOMBAS 1419 II

NYSETER/OLSTAD gruberne

.
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Stolle og synk
Stolle

Tre skjerp
Skjerp

Skjerp

Skjerp

AURTAND/R@DHAUG gruber

Dagskering, stolle og synk

Skjerp

Skjerp

Skjerp

Skjerp

Skjerp

Sprenghul

Skjerp

Spranghul

HALVIORE@J grutbe

Dagskzring

FILLINGELVENS felt

Skjerp
Skjerp
Skjerp
Skjerp
Skjerp
Skjerp
Skjerp

Gy = B g O 9 >

SEVERINE skjerp

Dagskering

SKAMSDALSGRUBERNE

Brydningsrum og 3 pdbde

BILAG 1

UTM-
koordinater
95,25 96,2
85,35 96,45
95,4 96,4
95,35 96,35
95,3 96,3
85,35 96,25
95,0 95,5
93,55 95,65
95455 95,65
93,4 95,7
93,3 95,9
92,5 95,7
93,65 - 95,2
92,5 97,1
91,20 - 98,25
91,5 93,8
90,05 92,95
89,9 92,95
89,9 92,95
89,8 93,0
89,8 93,05
89,7 93,15
90,05 93,15
90,5 94,95

Kcrtblad STORSKRYMTEN 1419 1

gyndte stoller 03,9 06,95
04,0 - 07,50

Sprenghul (Zachariasgruben ?)
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PROVELISTE

Kortblad DOMBAS 1419 1I

Preve Beskrivelse

nre.

46801 magnetit oktaedre i talk

46805 magmetit

46806 magnetit

46807 brecieret chrom-holdig malm

46808 talk fra A&re

46809 magnesit, talk og dissemineret malm
4681e carbonat fra &re

46811 talk m. malm

46812 serpentinit m. dissemineret malm
46814 amphibolit

46815 amphibolit m. granat

46816 magnetit

46817 brecieret chrom-hcldig malm

46818 gneiss-finkornet

46819 chromit m. iremoclit, talk og serpentin
46820 olivin fra "megachrysts"

46821 emphibolit m., ofitisk textur

46822 chromit

46823 tremolit fra &re

46824 magnetit i serpentin

46825 store tremolit xx m. dissemineret malm
46826 serpentinit m. dissemineret magnetit
46827 serpentinit m. talk

46828 chromit

46829 massiv magnetit

46830 dissemineret magnetit

BILAG 11
U™ -
koordinater
92,10 - 97,00
91,20 - 98,25
91,20 - 98,25
91,20 - 98,25
91,20 - 98,30
94,30 ~ 94,50
96,00 - 93,80
96,00 - 93,80
96,00 - 93,80
92,70 - 97,10
92,30 - 96,90
92,50 - 97,10
92,50 - 97,10
92,70 - 97,10
91,50 - 93,80
89,70 - 93,20
94,10 - 95,720
89,90 - 92,99
89,90 - 92,95
89,90 - 92,95
€9,90 - 92,95
89,90 - 92,95
89,90 - 92,95
89,9 - 92,95
89,90 - 92,95
89,90 - 92,95



46831
46832
46833
46634
46835
46836
46837
46838
46839
46852
46853
46854
46855
46856
46857
46858
46859
46860
46861
46862
46863
46864
46855
46866
46867
46868
46869
46870
46871
40872

46873

- 15 -

massiv magnetit

massiv chromit

chlorit m. magnetit oktaedre
gneiss

gneiss

granatamphibolit

hvidt b&nd i amphibolit
gneiss

gneiss

finkornet serpentinit
chrom~holdig malm
chrom-holdig malm
chrom-holdig malm

telkdre i serpentinit
chromit

chromit

magnetit

chrom-holdig malm
serpentin, talk og tremolit
carbonat fra &re
dissemineret malm

magnetit

serpentin &re

magnetit

magnetit i serpentin
chrom-holdig malm
chrom-holdig malm
chrom-holdig malm
chrom-~holdig malm

chromit {transporteret malm)

serpentinit

&9,80
89,70
89,85
99440
95,40
95,40
99,50
95,60
95,60
93,50
93,55
93455
93,55
93,55
93,55
93,55
93,55
93,55
93,90
93,90
95,490
93,85
93,80
93,40
93,40
93,40
93,40
93,30
93,30
95,20
92,95

93405
93,415
93,00
94,470
94,70
94,715
94,75
94, 6o
94,80
95, 8o
95,65
95,65
95,65
95,65
95,65
95,65
95,65
95,65
95495
95,95
95,95
95, 80
95, 70
95,70
95,70
95,70
95,70
95, 7o
95,70
94,15
96,45



46674
46875
46876
46877
46878
46879
46880
46881
46882
46€83
46884
46885
46886
46687
468¢€8
46889
46890
46891
46892
46893
46894
46895
46896
46897
46898
47201
47202
47203
47204
47205
41206

- 16 =
quartz-muskovit-granat gneiss
serpentinit m. talk

chromit 1 serpentin

magnetit 1 serpentin
carbonatire

gneiss m. opblandet amphibolit
amphibolit

gneiss

amphibolit

carbonat fra bolle i kontakten
gneiss m. amphibol

gneiss m, bdnd af amphibol
amphibolit m. biotit

arphibol m. granat

amphibolit m. biotit
amphibolit

bédnding af pyroxen? i serpentinit
massiv magnetit

chromit

chrom-holdig malm

hvide xx i serpentinit
chlorit

gren amphibolit

sort amphibolit

hvidt bédnd i sort amphibolit
chromit

rullesten

serpentinit rullesten
serpentinit rullesten
rullesten

rullesten

92,95
92,55
92,50
92,50
93,10
92,20
92,20
92,20
92,20
92,20
93,70
93,70
83,70
23,70
93,65
94,05
93,40
93,30
93,30
93,30
93,30
92,20
93,90
93,90
93,90
95,35
85,20
95,20
95,20
95,25
95,425

96,45
95,75
95, 70
95,70
96,00
95,45
95,45
95,45
95,45
95,45
95,40
95,40
95, 40
95,40
95,40
95,70
95,70
95,90
95,90
95,90
95,90
95,45
95, 30
95,30
95, %0
96,25
96, 30
96, 30
96,30
96,45
96,45



47207
41213
47214
41215
47216
47217
47218
47219
47220
47221
47222
41223
47224
47225
41226
41227
47228
47229
47230
47231
47232
47233
47234
47235
47236
47244
47245
47246
47247
47248
47249
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rullesten

magnetit

chromit m. serpentin, carbonat og talk
omdannet chromit xx

chromit

chromit-holdig malm

magnetit

carbonat pseudomorphoser p& talk
magnetit

chrom-holdig malm

chromit

magretit

carbonat rullesten

carbonat rullesten

rullesten

rullesten

olivin "nodul"

olivin "nodul"

konglomerat

chromit

chromit

magnetit

chlorit med magnetit oktaedre

gneiss m, sulphider

magnetit i carbonat-serpentin
chromitbé&nd i serpentin-talk-carbonat
chromit i serpentin

chrom~holdig malm i serpentin-talk-carbonat
chrom-holdig malm i serpentin-talk-carbonat
magnetit

magnetit

95,25
93,65
91,50
91,50
S0,05
90,05
90,05
90,00
90,00
90,05
90,05
90,05
89,95
82,95
89,95
89,95
€9,95
89,95
89,95
89,80
£9,80
89,80
90,10
90,10
89,70
93,00
93,c0
93,00
93,00
93,00
93,00

96,45
95,20
93, 8c
93,80
93,15
93,15
93,15
93,10
93,10
92,95
92,95
92,95
92,95
92,95
92,95
92,95
93405
93,05
92,95
93,00
93,00
93,00
92,95
92, %0
93,15
95450
95,50
95,50
954 50
95, 50
95,50



47250
47251
47252
47253
47254
47255
47256
47257
47258
47259
47260
47261
47262
47263
47264
47265
47266
47267
47268
471269
47270
47271
47272
47273
47274
41275
47276
47277
47278
47279

47280
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chromit i serpentin-carbonat
megnetit 1 serpentin

magsiv chromit

massiv magnetit

gerpentinit m, store tremolit xx
talk-carbonat m, dissemineret malm
serpentinit m, talk-carbonat
serpentin-talk m. dissemineret malm
chrom-holdig malm

magnetit

chromit

chromit

chrom-holdig malm

amphibolit m., granat

olivin? relicter

serpentiﬁ—talk m. dissemineret malm
chrom-holdig malm

chrom-holdig malm

chrom-holdig malm

chrom~holdig malm

magnetit-holdig malm

malm i serpentin

malmslire + dissemineret malm i serpentin

bdnd af chrom-holdig malm i serpentin

magnetit-holdig malm

chromit i sort serpentirnit m. talk
chromitslirer i serpentin
chromitbind i serpentin

magnesit i talk

talk

rullesten

93,00
92,50
90,50
90,50
90,50
90,50
90,50
90,50
90,50
90,50
90,50
90,50
90,50
90,45
90445
95,35
95,35
95425
95,25
95425
95,25
95,25
95,30
95,30
95,30
95,40
95,40
95,40
95435
95,35
95,25

95450
99,70
94,95
94,95
94,95
94,95
94,95
94,95
94,495
94,95
94,95
94,95
94,95
95, 30
99, 30
96,25
96,25
96, 20
96, 20
96,20
96, 20
96, 20
96, 30
96, 30
96, 30
96,40
96,40
96, 40
96,45
96,45
96, 20



47281
47282
472863
47284
471285
47286

Kortblad

46802
46803
46804
41239
47240
47241
47242
47243

Kortblad

46899
46900

Kortblad

47208

47209

Kortblad

47212

- 19 -
konglomerat
rullesten
konglomerat
rullesten
rullesten

rullesten
STORSKRYMTEN 1419 1

chrom-holdig malm

chrom-holdig malm

brecieret chrom-holdig malm

skifret ultrabasit m. olivin relicter
skifret serpentinit

chromit

chromit m. glimmer xx

magnetit i serpentin
AURSJZEN 1419 1V

hornblendit (randfacies)

pyroxenit
ALVDAL 1619 I11

konglomerat

talkskifer
FOLLDAL 1519 1I

konglomerat

95,25
95,25
95,25
95,35
95,35
95,435

63,90
03,90
03,50
05,25
04,30
03,90
03%,%0
03,65

84,20

B4,20

81,50

81,50

42,80

96, 20
96, 20
96,20
96,20
96, 20
96,20

06,95
06,95
06,95
09,70
08,35
06,95

06,99
o6, %0

13,30
13, 30

35,50
95, 50

85y6°;

#Fiva
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