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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 Oil Company under thu turms of a joint

venture agreement establishing a 50-50 joint venture

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 Rødalen. In addition,

reconnaissance geochemistry and VLF profiles were conducted

on numerous airborne anomalies in order to establish priorities

for followup.

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 also. 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.
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In the Rødalen 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 anoma luus in guld.

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 south at -45°.
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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 0 to 600 N,

111	 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-

100 N. Another EM-mag-geochem. anomaly occurs from L 2800 N-

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

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 Rødalen area drill targets have been indicated at

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.
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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 arc in addition several anomalies which are

totally covered which should be fol]owed 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 Høvre horizon

and the other is between the Nordre and Søndre deposits, between

Ceiteryggen and Storhovda.

The continuation of the volcanic belt towards Røros in the

north end of the project area should be flown by he]icopter

borne EM-mag. early in the 1982 field season. Th s 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-Zia areas

in the Tylldal area.

1NTRODUCTION

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 followup 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 roads. 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

Oslo to Trondheim. The main service supply centers are Dombås,

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:
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TOTAL PROJECT

1981 2,500,000 Nkr. AMOCO FUNDING OBLIGATIONS

1982 4,500,000 Nkr. 100% - 1 - 10,000,000 Nkr.

1983 5,000,000 Nkr. 80% - 10 - 15

1984 5,500,000 Nkr. 65% - 15 - 30

1985 6,000,000 Nkr. 50 % greater than 30

1986 6,500,000 Nkr.

Total 30,000,000 Nkr.

LAND STATUS

Folldal Verk presently has claims on Grimsdalen, Sivilvangen,

Rødalen, Fadalen, Tronfjell and all of the old producers in

the Folldal area.

•
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HISTORY AND PREVIOUS DEVELOPMENT

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

5km. and 16km. 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 old 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% Zn, 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 2,5mm tonnes of 0.85% Cu and 1.3% Zn, and Grimsdalen

which contains lOmm 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 Zn Pb PPm

Ag

PPm

Au




Fadalen 1722-28







1739-47







1783-88 0.1 ? ?





Hovre (Folldal) Discontinuous







1748-1940 3 1.5 3.0 0.3 - - 35




Rødalen 1751-1810







1911-1914 0.4 1-4% ? - ? ? ?




Røstvangen 1908-21 0.4 2.6 1 - 10-80 0.3-2.0 43




Sivilvangen 1915-17 1200tons


(testing)




1.5-2.5




F-,

w

1

N.Geitryggen 1936-70 2.5 1.3 3.2 0.2 31 0.2 34




Nygrume 1940-52 0.3







Sondre 1950-65 0.5







Grimsdal - 3.0 0.8 1.2 0.008 - - 32




Grimsdalen - 10.0 0.3 2.8 0.15 10-15 - 25-35
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Other deposits within the project area from which limited

production has been recorded are Rødalen, Røstvangen, 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 two main bands of volcanics along the structure,

one along the west referred to as the Støren Group and one

along the east, called the Hersjø 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 Støren Group is mainly mafic pillow lavas, breccias,

amphibolites, tuffites with interbedded cherty sediments,

and grey-green chloritic phyllites. This contrasts with the

Hersjø 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 quartz. 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 quite high grade copper


and have appreciable Ag-Au contents.
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SOMMARY 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 lOmm tons of nearly 3% Zn. The geochem.

survey has outlined an area of strongly anomalous Cu-Zn-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 herizons and is marked by extensive silification

and chloritization, with considerable gossan developed

in the soils. A strong Min-Max anomaly was defincd 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 S at -450. 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 felsic 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.

2. Sivilvangen

A large grid was established in the Sivilvangen area,

the south part of which was centered on an old Cu-Zn

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 holes 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

areas 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 S -

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 Bjørkåsen and Tonnvola.

3. Rødalen

CEM, mag., and Max-Min surveying was completed in the
Rødalen area in 1981. This grid work was conducted to
follow up airborne anomalies which extend from an old
Cu prospect at Rødalen north to another past producer
at Røstvangen. 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 Rødhammeren, Snausjøvola,
and Lomsjøvola.

The deposit at Rødalen 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 Rødalen
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 Rødalen,



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 Røstvangen 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 bc covered with geophysics early in the spring.

At the present time there are probably three targets

which warrant drilling, two of them along the Rødalen

horizon and one on the flanking anomaly. These anomalies

are located at L 3000 N, 200 E, L 4800 N, 1+50 E, L 5200 N,

400 E.

4. Fådalen

The Fådalen 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.

	

5. The following anomalies are ones which have been located

with VLF on the ground and on which sulfides have been

located:

Snausjøvola -pyrrhotite-pyrite observed. Appears

to be same horizon as Fådalen. A second anomaly is

located on the south-west side of Snausjøvola which

has pyrrhotite and magnetic associated with one of

the cummingtonite rich mafic ultra- mafic bodies.

Lomsjøvola - pyrrhotite, traces of chalopyrite in

cummingtonite rich bodies similar to (a). A separate

anomaly on the south side of Lomsjøvola 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.

Rødhammeren - 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.

	

6. Other anomalies which should be followed up with detailed

ground geophysics include:

Stralsjøen

Fiskhjørn

Storgjotkletten

Tonnvola

Kringletåsen and Tuna R area

Bjørkåsen to Fådal area

Nyvangåsen
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7. LESJA AREA

This area which lies in the south west end of the project

is underlain by mainly ultramafics and mafics eguivalent 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.

T 11dal 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 probably warrant additional follow up. This

is near Brydal, draining Stouvola, 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 Søndre, 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.

•



f 
i'vt

••
6

d
.

g
•

•



Ewald Triller
Institut f. Geochemie
J.W. Goethe—Universitmt
Senckenberg—Anlage28

13-6000Frankfurt a.M.

To
Dr. Johann Heim
Folldal Verk A/S
Ruselløkvegen 26

N—Oslo 3

GeologicalMan of the Area between Katturlehe and Grimsdal
Dovre/Onland

Report

General remarks

Petrology

Quartz—carbonateconcretions,quartz bodies, and quartzites

Tectonics

Descriptionof units

G. Sample list

N-2580 Folldal, October 1981



-1-

Geological M3D of the Area betwucn RatLtutlehøand G.timsdal

Dovre/Opoland

General remarks

Along the staked-out profiles x = 500 to x = 6-00 all ueo-
louical data available were collected and the petrology

plotted onto grid paper on a scale 1 : 5.000. Where there
•  wereno outcrops on these profiles strikinu 323o in 200 m

ddstances, the nearest outcrops were plolted. Between the
profiled only tKe more strikinu features such as big quartz
bodies and iron hydroxide sones were mapped out. If necessary
the grid was exLended by ustng cowpans and altimeter with

the aid of the 1 : 50.000 map 1519 111 Hjerkinn.

this applies especially to the stuee slcmiesoutheast of the
southernmost peak of Ka_tugleho, where there exists no

survey at all. ilowever even there the ma: should be fairly
exact.

lo the map belonu two field books with detailed outcrop

descriptions (ln Gerwan), a Lealcuical section, and two
cover shcets showing strike/dip and fold axes respectively.

All anules refer to 360° circle.

For better orientation the conspicuous morsine at the upper
end of Veslebekk valley and the Lopouraphic mark on the

eastern top of it;orbergwere plotted on both the map and the
cover sheets.

hetrology

d:hetrue thdckneds of the whole sequence between the Kattuule-

he Gula Groun rocks and Grimsdalen road is about 1.700 m

adong sectLon I, assuming an avera-e dip of about 330.
About two thirch:of the sequence are greenschists and amphi-

belites, the re;L leucocratdc met-Yolcanics. The term green-



schist was used as a collective name. Next to grsenschists

sensu strictu (metu—voicanics) it comprises chlorite schists,

phyllites, albite chlorite phyllites, carbonate phyllites

ond Lneiss phyllites (after I=OciiUM Tfluserocks may


in part be of sedimentary oriftinbut are probably mostly meta—

tuffites. Rocks of probably prevsilinL sedimerMery.ori in

such as mica schists, a few .7-leissessich in murcovite, and

some Traohite schists are ob minor iltportancc.

Transitions betw-en fl.ostrock types occur. Greenschists with

an aporeciable omount of amphiboles macroccopically perceptible

are called "amphibo]e schists" in the dercription (corres—

eonds to "prasiiiite"in alpine literature). Massive meta—,
i[7nsousrocks with a light (or even white) [roundt:ass and

amphibole Pnenocrysts were called "a:tphibolekeratonhyre" and

riven the keratorhyre si,:nhture,re,-ard]essof the amount of

umphibole.

5.'hemost common transition is .hat between greenschisZs and

meta—tuffs of keratophyric co:tposition.Colour and feldspar.

content do uot always cosrespond, so the Hisiinction had

sometitnes to se arbitrary.

Oome of the greenstones may well prove to he spilites, i.e.

bas.ltic rocks characterized by the arsemblape albite—

culorite, which are co• only arsociated with quartz kerato—

phyres and keratophyrs 


Many ktreenschists and amphibole schists ahd even some of the

more massive amphibolites sontain lih. (to dark) brown

carbonate, probably ankerite to siderite. ln some gneisses,

probablekeratoohyric meta—tuffs, brown carbonate wss found,

too. In the felsic rocks it is always disseminoed, whereas

in the greenschists and amphibole schists it can be


enriched in layers aG woll.

Huny Lreenschists con uin carbonate becides pyrite, which

could be seen ai ths few rresn sauoles. If the rock displayed

fresh carbonate hesides rasty points, the latter where sup—

Posed to be weathered sulfide. If the rock showed rusty

but no frash carbonate, this was marked with capital



R in the fieid bocks.

5. ttuartz-carbonate concretions ouartz bodies and auartzites

Many zreensenists havinm carbonnte in the rroundmatss also
contain quartz-carbonate concretions. ln reneral they are of
fisttto bread-loaf size, butc,can exceed one meter in diameter.
The main constituents are quartz and the brown carbonate
already mentioned. tome:imes addi'donal white carbonate was
found. The carbonaltecontent decreases with increasing size
of the concretiåh, quartz becomint, the 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 costain limht brown to
pink marnel as Hccessory minernl.

The smalles concretdionsare soc,etizeofolded.

jeveral bim quartz bodiec could be mapped out, the bi-gest
one :70x 3: m in size. Their rencris is 01 special interest
as zones rich in il-onhydroxide are bound Lo the unit which
is richest in quartz bodies. The sone of brown weathered
mreenschists folllowing the southeastern rim of that unit
mirha perhans turn out to be a rossan. The bis

quartz bodies look like vein quartzes but prooved to be more
or less conformable. They can laterally clissolveinto nume-
rous small ("quartz-rich" simnature) or even disarpear

completely, but normally appear a.,ttainafter a few hundred
meters, menerally bound to fetsic rocks. Beyona the area

mapped they continue westwards.

L.3omeof the birmer quartz bodies contain sreenscnists or mica
schists wejch may have buen oressed in durins oromenesis.
The only accessory Jinerutl_found is pinkish to limht brown

garnut, most probably Che same earnet that occurs in the much
smaller cuarts hodie..of cer ain secienbary to early diage-

netic orimin.
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Followind 3L(Ai.JUN(196 ) tne stable coexistence of pyrite

and siderite (a' 2°C and I atm total pressure) requires a
slirhtly to fairly re:ucinr enviaonment on condftion

the solusion is fairiy banic to slirhbly acid. lf the latter
is he case, siderite is stsble in the Hrocende of atiorphous
nilica. Thus Hne bid ch:artzbodies - provided therr n.uu-‘-e
is similar te jdlatof -he small ones - may throuvouL have

formed durirh Ghdinienation or early diarenesis.

What has co been ealled keratophyre oremet,a-koratophyre
in this rezion actually is more efien a quartz keratophyre.
(aft»r STRZCK1.-7ZN 19y8), containind (4uartzac a consuituent
nedt to albite (ourtn phenocrysts in many samples).

kerauophyres plot in the sndesite field, quartz herato-
phyres would correspond to daci:ic rocks.

lidi'dher=re the euartz kratophyres pasc inuo what

(19Y5) ca_is quarUnelites, Eore or less pure quartsites
of ir,neous oridin. All felsic units mapped out are mord or
lecs aburciant in quartzile and quartcitic dheicdes, bas they

sdem to be cohcantrated in the vicinity of ho biE quactz
hodies and in the zones (iven Lhe "quarts-rien" sidnaturc.

terFis"kora ophyre" and "cuartz keratenhyre" imbly cecon-

dary ilbitiz_tion of foldssar. Me:amorphic alteration of the
bulk chmnistry i5 unlikoly, as the mineral assublae liidi-
eates only greenschist facies, chlorite and mucovite co-

axissin.,j,and carbonato bdtween silicates beinc:presorved.

eus a metasodatic - crobably auuo-metasomatie - albific.ation
is likely to have nappened, which may have boen accompanied

by silification. hure cilica ma:.masare at lenaU unlikoly,
and only the few fli-le-strasifiedquartzites inciuding some

craohite-pearind cuartzites miaditbe interpreted as meta-

sediments.

As there seemc o be a relation betw en the country rock
beinu;silicified and the presence of quartz bodies, the
latter may as well - a lea-cflin part - owe their exisLonce
Lo a etasomaLic process.
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This doen not necessarily contradict the above-mentioned.
Early diamdnetic or auto-metasor,atic, in any case a very
eurly - a -pre-secondary" fort.ationcan be assu::ed.

Tectonicr;

"Cchlingen" tectonies as presented by SCHACK-FEDDERSEN (1976)
do not iee! the actual s'ructure of the area which is far
more simple. In the northeastern part of the map,:ed area
the main foliation strikes west. In the central and south-
western part iSturns to southwest and in the upper left
copner of the mao to west u •ain. enis may be due to the
behavioup of the Kattth-leh0 Gula pToup rocks as a ririd
block durin. rolding or to thu intercalabion of bic green-
nehist and :nehibolite budies in:o uni: 10 (see below).
floweverthe rold axes do not rollow this bend but dip more,
or lesp weptwards in the whole area.
21-loeasiest way to explain ths is assuing rather f]at
lying foldo where a minimal shirting of the fo d axis renders
poseible a trreatchange in strike. Thus the nw.erous outercris
showing on a much smaller scule narrow flat-lying and
slinhtly weJtwarde dipping rolds probably reflect the gruss

tectonic pattern.

The eastern rim of the Gula rroup displays exactly the satte
structural features. The foliation is generally less well-
develoofled,hut the few strike values thaf could be Eined
agree with hose south or east of the oropagated nappe
border nefold axes con'inue to dip slightly westward:.

The rain rocks exposed at the edP7eof the Gula group are
hrown ricasehists and brown eteisses. But there occur also
amohibolites as well as leucocratic intercalations that are
probably meta-vHcanics, even if they are subordinate.
xthefirnt rocks of probable seetientary orig.in,the mica-
schists wes of x = 6050 appear not far from the Gula rroup.
They look exactly like muscovite schists at x=6120/y=1020
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sch are ri'erealated in hrowh .-noispesof ho Cula roup.

All these Uaeus are rahen in favour of a cenUormable

sequeace tban of any tectonical borier at the slope of

Kattu Jehz.

jescrdo:ion of mannin. units

Unit 1: Vhnimum true thickness ca. 30 m, thereof 210 m

mapped ou.;..:ireenschisscomparaLively rich in fe]dspar,

towards SOULne,WitCarbonaceOUS, flporadicallyVery rich in car-

bonaLe. Effriyhiboliteschints, in psofile 5:00 one layer


of massive a:Hphiboliteabout 10 w thick. 1n profiles 5400 and-

5::00in thy uppcyYmostpar of ttiocliff towards UPihisdal a

corsmicuous iron hydroxidc zone in rray and reenpchists (can

be soen fpo::,the :cvre - boloot road). ho o'her intermeHiaUe

or 2 isio 'onintio::s.Jn slone abou 150 rp.atcve the

of muscoviLe schishs arrear amidst preen-




schisU outcrons.

2he Peckp are interpreted as bapic meta-tufUites Uhat nass

occasionally into basic meta-tuffs or inho clayey-silty

eta-sedimenHs.

Uniu 2: true thickness about 100 m. Gray to white rneisses

and schists, u,ostlysli0htiy Trenish, are the common ra.ck

type. ln thiesouthern part they are rich in muscovite. in

profile 5200 a slirhtly ;:reenishLray massive fine-ined

rarnetiferous b;neissoccurs, but is yeu faP from beinr wide-

spread. Å thin layer of massive amphibolite is exposed in

profile 5b00. The rocks of this unit !)assrradually inuo

those of unit 1 by becominr rreenish and dlsplayin7 thin

rreenschist intercalat:hns.

'2he:;equencecan be explained as rather intermediate to

acid meLa-uuffs with soti(.ntercalatjons of felsic to

basic i .neoup rocks.



Unit 3: A marker between anits 2 and 4. Thickness less than 10 m.
Grcenschist rich in feldspar and comparatively massive, in part
even amphiboli ic, in profile 5400 hearinr bim varnets.

Unit 4: True uhickness about 75 m. Light rray td white gneisses
and schists. Numerous small quartz hodies are a strfking feature.
Greenish gneisses and thin rreenschist intercalations are rare.
Supposed to be of exclusive volcanic Mainly quHrt

tophyres and keratophyres and the corresponding meta-tuffs.

Unit 5a:True thickness about Y80 m. Mdile along profile 5400
mainly light grayo white keratophyoic Eneisses (as in unit 4)
are exposed, those are of minor importance in the profiles
5800 to )000. J'herebhey often pass laterally or vertieally into
massive deep-Foay gneicses that dieplay rarnet and biotite
sorphyroblasts in a vt.ryfinc-rrsined groundmass.
31ack laminated thales, some of them containing graphite, seemi
to be wide-spread, buU ure po-rly exposed. They are often found .
in the rubble. :hey occur Lo:hther with dark gray to someeLmes
black quartziLic gneisses and quartzites. ln profile b000 and
on line x = 5850 some micaschist oceurs. AL 6600/-278 a brown
weathering breccia is exposed. At 6000/-108 a boulder concisting
of a massive quartz-py:tite rock was found next to an iron
hydroxide zone. 2uch zones are found at varipur places but are
always of inferior qualitiy.

Unit 5b: Between profiles 5400 and 6200 Freenschists are exposed
in the midst of zone 5a, a birger body in the north, a smaller
one in the south. Alonr 1he consdructed section their true thick-
ness is 95 and 25 m respectively, but further northeast they
build up more than one third of the whole sequence. Some of the
Freenschists are carbonuceous, some rich in feldspar. In nrofile
6200 amphibolite is exposed. The dark rray rocks mentioned above
occur arain as intercalations, especially the fine-grained
Fneisses

Unit 5 is supposed to be a sequence of intermediate to basic
meta-tuffs, that inturdigitate with each other. Ihe amount of
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meta-igneous rocks see.nsto increase Lowsrds northeast.

lf there is ahy true meta-ineous rock botween p2ofiles 5400 and

lHOO, it is probably the deep-gray fine-grained gneiss (and the

amphibolite in profile 6200). The shales asd graphite schists

probably represent normer tuffites, perhaps even.pure sedimentn.

0njt e.a:2rue icknes about 2 5 m, thereof 15 to 25 m felsic

intercalations. - Greenschists, in home places containinv carbo-

nate, towards north and eest more often quite rich in feldspar.

AmpLibole sch?:ss are found be ides greensehist;-,between profiles

5600 and 6200. iney definitely prevail in profile 5600, where

they are acccnnpanid by fine-grained amphibolites. They contain

nulfide at 5Y80/490-520. In some places thd rreenschists display

rusty points of 1 Le 2 mm size, which might he we-thered suifide

(wiee-spread in proffles e400 and 500.

Unit 	 Greenish-rrney to rray or even white gseisses and schists,

bot,hrich in hiotile, are intercalated in Lhe northern ph, of

unit ea. 2';:o1 could be mapped out, each of th= reliresen-




tin: a couple of tbin grey hands interdigitating with greenschists

The area northeasg of section 5400 is hidden under moraines.

ititthere is much evldence that al leas. one layer conhinnes

towards northeast. Detween the prontles 4000 and 5800 several

bands of gray rockn appear agein, intimately digitated wits preen-

schists(not on the map).

Unit 7: 2he rocks of this unit, althow-h chiefly greenschists,

were given an eKtra siyslaturebecause or the significant Iron

hydr.oxideconcentration. The greenschists are alhJostcarbonate

free. fliefew mete-keratophyrIc intercalations thet occur, have

nearly always rhn,h5edcolour in:Tobrown. nowever gray to white

-neisses without iros bydroxide occur ,etween profiles 500O

and 5800 amidst uhe most striking brown zone.

lne by far big(rest„past of the brown rocks are altered green-

schists, mostly bledy end often disintegrated into small pieces.

anereyer in the whole are5 these decomcosed brown greenschists

occur, they are alLost always free of vegetation though folm,ing
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a very soft roun. Mnis might be duu to the concentration of

cerinin cations in the eirculating solutions.

If 'his unit contains a gossan, bhe latter is intenseiy leached.

bulfide or su.faoe have not been found. At (202C/550some rreen-

schists display big brown stains.Wit. thd exception of point

5800P500 such stains have not beun found in the other units.

fhere sulfide occurs in addition.

bore-hole be at 5610/780 (i.e. somewhat southwards of

tbe southera ead of the plotted moraine) und dipDinn 450 in

119° .2euldcross the unit at 55 m and unit 8 (wfiichin brt

also weathers brown) at a distance of 30 m.

Unit 8: True thickness about 40 m alonr the constructed section,

baximal thickness about 90 m further east. F.assiveto biady gray

• white schin:s and sneisses, often extre:telycuartzitic. be


r:neinsesof profiles 5,00 to 4800 contain biotite, the umount

of this minesal increasirf,:towards northeast. In prorile 4800-a

biotite p:neinnoccurs but ds of minor imporoance. lO:in:uuscovite.

schist intercalations occur, but cannet be mapped out.

fne rneisses are sometime:::slightly to fairly greenish, enpocially

alonr:brofile 4800, where pink garnes is abundant in nome places.

Along pro'iles 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. .:0;5600/940 pyrite was found. .

There and at 3800/960 the greenschists huve in part breywn colour.

2he iron hydroxide zones betweenprofiles 5000 and 5200 and at

4120/925 are ntrikin.

21:ewhole unit is extremely rich in quartz. Between line x = 4300

and profile4600 numerou s small quartz bodies are evenly dintri-

buted while at x = 3800 the quartz is concentrated in one bii

body of YO m lenth. Some of the pray gneisnes contuin lapilli.

.Jiththe exception of the intercalated grecnschists the unit can

be intenpreted as a series of fairly acid to intermediate ipmeous

rocks and meta-tuffs, most of the rocks being rather ouartikera-

tephyrbs than keratophyres.

unit : True th ckness blong the constructed section about 150 m,
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maxitnalthickness further northeast nearly 200 m..

firayintercalations are very rare, rr+enschists bcinE by far more

important.  trofiles5800 to 5400 are rich in rreen phyllite to

Iticaschist, 8400 and 5800 contain minor ampnibolite.

ianpnibole schists are wide-spread alonr profile 5E00 hnd of mincr

ortance alon- line x = 6380 and profile GOLO.

Y 0500, 4400, 400, and 3800 so:nebrown wcathrinr enschists

occur. fyrite was found at 18518/115.0,4400/1150, 4400/1158, 4200/

10b5, 4200/10W, and 4000/1098.

11] :reen rocks of this unit are very often rich in carbonae and

eontain earbonate-quastz-concretions. Veldspar-rich rrenachists

are frequent between profiles 5400 and 5800.

e: hojObo o profile 4000 the r.r.enschi inte ate
r:ray fhe thin a:reenschis band tha follown bct,::+en

thcse •-neissesana uni 10 Cor:JiSt of cartonaceona rracr=hsts

ajd aome dark rreon rneisses west of o(ile whereas carnet

amhhibole "Harben" schists follow 0551,of 4100. Ite latter

resemble amphibolc kerstophyres, but their rroundmass is o en

dintinctly rreen.

Cnit 9b: rray white ;neisses ment oned above forid a brown-

colourcd cliff ,owards Veslebekk valley. They are yich in .'ahnet.

cuartzines are abundant. At 44o0[1190 soe thin

rraphite schis:s were found. Pyrite was found at 4000/1100.

J'herreenschista of unit 9 are inter:reled as basic meta-tuffites

t sometimes pass into purer sediments (micaschist) on :net-

is, Intermediate or basic iLTneous sockn beinr less asa oran t.

e •ray rneiasea forwing the cliff are proLably intermodiate

to acid meLa-tuffs. They often display relictic lapil2i.

103:True tucknes along the constsuctee section 40 (southc n:

+ 50 m (northern winr), broadeninn towards north.

Gray to white rneisses and schists, mostly rather nJassive uhan

schistose, hre the common rock. fhey are quite often distinctly

rrec.,hi_shhnd rarely as pure as thoso of unit 8.A rreat part of



•

•

the -i-leiasesare quartzitic. Quartzites are concentrated from
profile 68.0 Lo profile C000. Between profile 6000 and line
5900 muscovite quartzites are exposed. They lead over to mica-
schists, the latter beins;intercalated in profiles 2b00 to 4600,
i.e. in the hone of reduced thickness.

Minor amphibole .,cnisLsoccur from pPofile 0400 to profile 6300.
:\mphibolite is only cohmon in srofile 0200 and in the usper
nart of profile 4M00.

Amshibole keratophyres occur alons line 3'50 nnd brofiles CMC)
and 5200 and are wide-spread in the northeasted:m broadoninfl
zone (upper profilos 4400 to 3800).

Lyrite was found at 5510/1270, 5550/1250, and 6526/1025. small
iron hydroxide zones in profiles 6400 (oreenschist) and 5000
(keratoahyric (neiss) are of hinor importance.
lh section 4300 a biotiLe gnciss occurs, in the creek hetween
nrofiles 5200 and 5400 a dark rroyish-flreenoneiss rich in mica.
Tne white to irb bheissea of Lne upper wins?of
EMOO contain in pnrt garnet and dipb]ny locally rusty
Sark Grayisn-rreen rneisses (line 0L0)0)lead over to the cassive
,...reenschistand hmshibole schist intercalation (unit 10b).

iini t 10b: True thickness alonh;the section about 150 m, a few
undred meters in the western corner of the map.

Next to bLreenscHsts a_phibolites nml amshibole schisLs are n
constituent part of this sequence. flleyare seldom cnrbonnceous.
Aoce garnetifecus amphibole 'flarben"schists occur in profiJe
H00. Profile 0200 shows an increase of micn content towards the

neighbourinr, micaschist (unit 10d)

flnit10c: Maximal thickness about 140 m.This unit is the nortn-
eastern counterpant o unit 10b. ddke Lhat it is intercalaLed
into unit 10a. Gnecnschists, quite often carbonaceous, and
rreenish-rayish Hheisses. Amphitole schists lack. in profile

40(.0some amphbolite occurs.

hnit 10d: True thickness about 50 m. Micaschists of the st:s1)

southern slope of hattuglehø. Some of the rocks are rather
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phyllites or quartz phyllites with an appreciable amount of
quartz lenses. The rocks are in part carbonaceous.Quartz carbo-
nate nodules occur. The micaschist becomes greenish towards west
and probably pasees into or disitates with the greenschists of
unit 10b (no outerops).

Compared to the other units described, unit 10 is quite hetero-
geneous. The rocks of unit 10a probably derive from keratophyric
magmas, in part from basic man;mas,whereas the intercdlated and
neirrhbouredmicaschists and phyllites may have been tuffites to
rather pure sediments. The interculatedgreen rocks derive for
the bigser part fr6M basic magmas and tuffs that intercalate
with basic meta-tuffites.

Unit 11: True Fhickness about 40 m along the section, broadening
towards north. Greenschists rich in feldspar, often grayish.
Amphibolites are j major constituenl-.They are sometimes very,_
massive. In profile 4800 some biotite gneiss is exposed.
Interpretation:Basic to intermediatetuffs and tuffites, basic
igneous rocks.

Unit 12: Badly exposed. At 4800/1900 sfay and greenish-gray
:;neisses.At line 6050 sray micaschists and quartz phyllites,
that are carbonaceous and contain some quartz carbonate nodules.
The following iuchsite-bearingmarble belongs already to the

group.



1125 kesatophyre with much chiorite and _uscovil . rus:y
weathered c-rbonate. »yrite

5850/540 keratoi:hyrewith rusty ?p:rite/?ca..bona.te
4230/111/2keratophyre or quastz cra:ophyre with black interca-

ldtion. ? Graphite

4400/1220 amphibole Earbon rchist with carhet

2;790/10.2»quartz keratochyre with zubordinate pink dmi iet
480L/1040 keratophyre ver rich in muscovite, ac,tuallyzimica

schist

4805/1L45 rreenish keratophyre

4800/1»,0 amphibole keratophyre with a;phibole or chlorite in

the d:roundmass

1::90/1L-0 bsown w.athered dnel in mica (bic-itc 'flevit
4yE)Y1/73)dark •ray cneisdes. bples

14*;(7d)10.-seenish kert)nyre wth dullide

4H1L/1910 yellow to brown keratophyre, weath red, rusy r)cints.

(?chrbonate)

2390/-75 ampaibole keratophyre with white round mass

t405/-C,5 d:reenschistrich in felddpar, bi darnets
Ht40/1o15 L;rayquartditic keraLophyre with uray veins

450/1920 dark Gray rdieisswith brownish layers rich ih carbondte

1/218/-775quartzitic keratophyre, dark probably containinc

Edaphite

5200/-350 massive dark hiotite uneiss with rusty points, probably

carbonate

5800/-200 keratophyre or quarldikeratophyre rich in carnet, con-
tainind carbonalic layers

5800/560 timpihole keratophyre with rusty points, maybe sulfide
7780/490 dark creen fine-crained amphibolite with sulfide

HJ9C/515 keratophyric in erralation in amphibolite, containinc

sulride

»k:O/1151 fine-Lrained amphibolite

5G00/1215 Ereenish-y,Tayrneiss, maybe louco-am hibolite
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,C00/-5:5 -ray ;.-inated,biotite Lerphyro-

blasts

H988/-570 massive perhaps some ampnibole 3a ers,

wilh b1=1 rusty potnts nna carbohate layern

ochrn brown weathered rock, sulphurous:smell

3i:o8/-108 block, no outcrop. juartz byrite rock

Nc.6(±,58 mhssive eark rneiss, probably a Leta-tuff, coLsaraively

many rusty pointo in uhe groundinass

L0:;5/795 :reen:Lshkerutozbyre ceet:iinbie sulfide

b056/940 na3.t2teschist

0050/1060 marbLi with sowe fuchcitc, Gula rroup bnhe

0200/-450 fsrapniteschist

197/-352 blook l3minoted cuarrito Lo oucrtzi.h_c teicc

5/-12) 7ray quartzitic eneins or sunnLa kerntoohyn,, ine-

r,roinod,with light trown rnnoLc and biotite

5/-R10 the ch!ic,pncsinr into ass 1.010 kerotopbyre

O0/-475 block cuhrtzite or ciarta ir.ecu'ophyre,wL:h w .:.heced

sulfilie (?) in ho,g;roundri:nss

,.460/-422 fine-rnlined lamina:ed pray cflist

0393/953 udth )1,1„,Lnelos

u400/960 inylhnitiecontainin: •Thnohite

3525/1025 keraLophyre rich in chlorite and muscovite, cobLaininv.

hip o:rite crystals

tue0/-278 brown '»eathered breccia

LG20/-310 hlack schist

am»hibole keratoohyre

YC.C/t) e:reenisnk ratophyre or quart keratophyre oul o

brown ,feallernt: zone

ca rt0O/1700	 )1eiss 4ith cavities (form,e.?sulfide) ond


hydfoxide

4585/1190 raphile schist

3970/1625 quaruzitic rnoics
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1NLLEDNJNG

Det er undersøgelsens formål at klarlægge det økonomiske potentiale af

Lesje Horrungernes ultrabasiske bjergarter. Arbejdet udføres på foran-

ledning af Folldal Verk A/S som et led i undersøgelsen af Nord-Gudbrands-

dal. Materialet, som er fremkommet ved undersøgelsen, tænkes anvendt til

erïafsluttende eksamensopgave ved Københavns Universitet.

Feltarbejdet er udført i perioden 1/7 - 14/9 - 1980. Der er karteret

i et ca. 50 km2 stort område ved Stor og Ves1 HorrunEen (kortbladet

1419 II Dombås) samt i et mindre område 20 km inde i Skamsdalen omkring

Langvassbekken (kortbladet 1419 I Storskrymten). Der er i forbindelse

med karteringen indsamlet ialt 164 prøver. Min vejleder, Dr. M. Ghisler,

har i to perioder deltaget i feltarbejdet.

Der er anvendt følgende kortgrundlag:

Geologisk kort i målestok 1 : 50.000 kortblad 1419 II Dombås, upub-

liceret, udarbejdet af Guezou.

Topografiske kort i målestok 1 : 50.000 kortblade 1419 I og 1419 II.


Flyfoto Widerøe serie 1451 i målestok 1 : 35.000 E 7-8, F 1-7, G 1-6

og H 1-6 samt forstørrelser i målestok 1 : 12.000 G 3-5 og H 3-5.

Områdets geologi eller dele heraf er tidligere beskrevet af Carstens

(1916), Scott (1967) og Guezou (1978). Guezou har desuden karteret hele

området i målestok 1 : 50.000. Chromit-forekomsterne er beskrevet af

Helland (1873). Herudover findes i NGU's bergarkiv en del rapporter om

forekomsterne.

Det karterede område ved Horrungerne hører litostratigrafisk til Bott-

heim Group i Andsberghej Complex (Guezou, 1978). Andsberghej Complex lig-

ger som en tektonisk skive mellem sparagmit-lignende kvartsiter og den

overliggende Trondheim nappe. Bottheim Group består af glimmerskifre

vekslende med amfiboliter og ultrabasiske legemer.



-

OMB),DETSBJERGARTEB

Der er ved karteringen udskilt følgende 4 bjergartsenheder:

Glimmerskifer. En kvarts-biotit-muskovit-amfibol-granat schist.

Mængden af glimmer præeer denne bjergarts udseende i felten, de glimmer-

fattige partier er gråhvide, mens de glimmerrige partier er rustbrune og

kraftigt forvitrede. Mængden af granat varierer fra 0 til mere end 50 %.

Amfibol findes især i cm tynde bånd nær kontakten til amfibolit. Bjerg-

artsgruppen er formentlig af sedimentær oprindelse.

Båndet amfibolit.-Denne gruppe optræder som op til 60 m mægtige lag

i glimmerskiferen. Den karakteriseres bedst som en sort, amfibolitisk

schist med op til 50 cm mægtige lyse indslag af feldspatholdigt (trond-

hjemitisk ?) materiale, Bjergarten består af sort amfibol og plagioklas

og er desuden altid granat-førende.

5) Grøn amfibolit. Bjergarten er mørk, grønlig, normalt massiv9 og der

er flere steder set ofitisk t6kstur. På en lokalitet er der muligvis

pillow strukturer bevaret. Disse ses som op til 15 x 50 cm linseformede

legemer med hvide randzoner. Det har ikke været muligt at bestemme "way-

up" i disse pudestrukturer. Ved kraftig deformation bliver bjergarten

båndet med vekslende hvide oe mørkgrønlige bånd af cm tykkelse. Bjergar-

ten er formentlig af submarin-ekstrusiv oprindelse.

4) Ultrabasiterne i det undersøgte område ved Horrungerne findes som

52 langstrakte legemer. Desuden findes 7 ultrabasit-legemer omkring

Langvassbekken i Skamsdalen. Ultrabasiterne er sjældent bevoksede og

står oftest frem i terænnet som forhøjninger. Farven varierer fra rød-

brun via grågrøn til gråhvid. Størrelsen varierer fra knap 100 m2 til

1 km2. Totalt dækker ultrabasiterne ca. 5 % af detundersøgte område.

De kan inddeles i tre typer:

Olivin-nodul-rig bjergart

Finkornet sepentinit

Talk-karbonat bjergart



Type I består af mørkebrune, afrundede olivin-nodulPr op til 20 cm i

diameter i en gråhvid matrix af talk og karbonat. Denne type dækker

ialt kun nogle få hundrede m2. Den findes på toppen af Kollen, Stor

Horungen og i ultrabasiten ved Ves1 Horungen.

Type 2 fremtræder i felten som en rødligbrun til grågrøn, finkornet,

overvejende massiv serpentinit. På friske brudflader er bjergarten

gråsort. Bjergarten indeholder varierende mængder af følgende mineraler:

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

Type 3 er en gråhvid talk-karbonat bjergart, hvor karbonaten hovedsage-

lig findes som brune enkeltkrystaller eller aggrecater af en størrelse

varierende fra få mm til 5 cm. Aggregaterne er ofte tætliggende og

danner af og til en slags linering parallel med strygningen af de omgi-

vende bjergarter. I denne type findes magnetit, dels dissemineret og

dels som sekundære slirer af op til 2 cm's tykkelse.

I forbindelse med ultrabasiterne er der på 3 lokaliteter observeret

en flere meter bred kontaktzone beståcnde af forskellige afrundede bjerg-

artsfragmenter i en matrix af talk og karbonat. Denne bjergart tolkes

som enten et konglomerat eller en kontakt-breccie.

TIDLIGERE MINEDRIFT

Man har før år 1800 kendt og udnyttet talkforekomsterne i forbindelse

med ultrabasiterne omkring Sjongsvatnet. A.Helland skriver herom i

Norges Land og Folk, bind VIII, side 55: "I disse bjerge har i æld-

gamle tider en hel del været hugget til gryder, ligstene etc. Men i

umindelige tider har der intet varet arbejdet." Der er flere steder i

området fundet spor efter denne talkbrydning. Et egentligt talkbrud

kan ses i ultrabasiten ved sydenden af Sjongsvatnet (Stelstensbereet),

se fig.l.



horskellige selskaber har inden for de seneste år ladet foretnge en

del boringer på de talkrigeste af ultrabasiterne. På de to små blotnin-

ger af ultrabasit ovenfor Filling er der foretaget 4 boringer. På ultra-

basiten ved sydenden af Sjongsvatnet er der gennemført mindst 3 kerne-

boringer. Lokale hytteejere har desuden oplyst, at der for ca. 10 år

siden blev foretaget kerneboringer på ultrabasiten nord for Sjongsæter.

Chromit-brydningen foregik i årene 1841-1854 samt 1916-1918.Total-

produktionen er skønnet til 1200 t malm. Gruberne hed Olstad (Nysæter),

Aurtand, Ealvforhej,Severine, oe Skamsdalsgruberne. Brydningen foregik

om sommeren. Malmen blev håndsorteret, inden den blev transporteret

til det opsatte pukverk (knuseværk) ved Filling. Knusningen foregik

ved hjælp af vandkraft, og malmen blev herefter i trakasser transporter-

et til Veblungsnes (Åndalsnes) ifølge oplysninger givet af A. Helland

i Norges Land og Folk, bind VIII, sid- 95-96. Transporten Nicietil

pukverket og til Veblungsnes kunne kun foregå om vinteren, d.v.s, at

der forløb mindst l år fra malmen var brudt til den nhede udskibnings-

havn. Driften indstilledes i 1854 p.g.a. dårlig økonomi og mangel på

malm. I sommeren 1916 blev der igen arbejdet i området, nemlig i Fil-

lingelvens felt (Carstens, 1918), samt i Olstad gruber. Firmaet A/S

Lesje Kromgruber opbrugte her aktiekapitalen uden at finde tilstrækkelig

med malm (NGU's bergarkiv, rapport nr. 4195). Gruberne mh siden have

skiftet ejeres,idet lensmand Tore Nestande i 1941 forsøgte at swlge

gruberne til en bergsingeniør H.E. Smith. Der blev i denne forbindelse

udtaget nogle tons prøver fra Severine og Olstad gruberne. Analyserne

af disse prøver viste et ugunstigt Cr/he forhold på omkring 1:1.

CEHOMIT-FOREKOMST6RNE

Der er ialt lokaliseret 28 skjerp/synk og 4 sprænghuller i følgende

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

med angivelse af UTM koordinater er givet i bilag 1. En fortegnelse over

samtlige indsamlede malm- og bjergartsprøver ned angivelse af UTM koor-

dinater er givet i bilag 2.

Nzsæter/Olstad gruberne ligger i ultrabasiten på nordvestsiden af Dyra-

tjørni. Der er ialt 7 skjerp/synk samt 2 stoller. De to stoller samt

skjerp nr.1 (fig. 2) er bevaret, de øvrige anlæg blev af sikkerhedshen-

syn fyldt op ved sprængning i 1976. Værtsbjergarten til chromitmalmen er

hovedsagelig en finkornet serpentinit (type 2).

Det bevarede skjerp er anlagt i trappeform. Det er 10 m langt, 3 m

bredt med en dybde op-til 4 m (mod syd) . I øst- og sydva2ggenses 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 cm. Malmzonen hmlder ca.


600 mod syd og stryger ca. 500. Den er opbrudt af flere næsten horizon-

tale normalforkastninger med små forsætninger. De sterre malmbånd af-

skæres brat, mens de små i en vis udstrækning afbejes inden de "knIkker".

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 %.

Disse korn er dog meget magnetiske, og består formentlig hovedsagelig af

magnetit.

Skjerpene 4, 5 og 6 har tilsyneladende været af samme sterrelse som

skjerp 1. Ved 4 og 5 ligger der 2 mindre bunker med sorteret malm, og det

fremgår af disse, at malmen har været udviklet på samme måde som ved 1.

Ved skjerp nr. 6 er der friske blokke fra sprængningen i 1978 og i flere

af disse ses dele af en malmzone svarende til den som iagttages ved 1.

Ved anlmggene nr. 3 er der 3 skjerp, hvoraf det ene har udseende som

en påbegyndt stolle. Ved denne ligger der en del malmstuffer, som ligner

forekomsten ved skjerp 1, bortset fra at de enkelte slirer når tykkelser

op til 10 cm. Lidt syd for anlæg 3 er der resterne af en smedje.
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De to stoller ser ud som om de hidrvrer 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. Stollen, der

har en retning ENØ-SSV, er 20-25 m lang og har et tværsnit på ca. 2x2 m.

Stollen ved nr. 2 har samme længde og tværsnit som den foregående, og

retnincen er ØSØ-VNV. I udmundingen af berge stollerne iagttages den

ovenfor beskrevne kontaktbreccie/konglom rat.

Aurtandttødhaug/LSjang?) grube ligger i ca. 1080 m's højde omtrent midt

mellem Eollen og Flisevatnet i den syelige kontakt af det store ultra-

basitlegeme, som strækker sif fra Flisevatnet til Eollen. Gruben består

af en dagskæring, en stolle og en syLk, der ligger i fortsættelse af

hinanden(fig.5). Stollen forbinder dagskæringen med synken. Værtsbjerg-

arten for malmen ved Aurtand samt de vvrige skjerp i den store ultra-

basit er finkornet serpentinit (type 2). Malmen kendes kun fra løsblokke.

De største slirer har heri en mægtighed på mindst 15 cm. Malmen er til-

syneladende af god kvalitet, den er nasten ikke magnetisk og stregfarven

er brun. Der er kun fundet få stuffer med egentlig magnetit, de største

viser at de magnetitrige slirer har varet mindst 3 cm tykke.

Ca. 500 m ØNØ for Aurtand ligger der 3 skjerp. De to lavest beliggen-

de er ca. 2 m brede, 8-10 m lange og m dybe. Der er to små slirer,


knap 3 cm tykke, af faststående malm. Begge er af ringe kvalitet, d.v.s.

stærkt magnetiske. Små malmfragmenter efter sorteringen af den brudte

malm viser at der har været en mere chromholdig malm tilstede. Det høj-

est beliggende af de tre skjerp ca. 100 m vest for de to laveste er ca.

1-1s;2m 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 faststående malm i sidst-

nævnte skjerp. Små stykker viser, at der både har været en magnetit- og

en chromitholdig malm. Ca. 80 m vest for dette skjerp er der et spræng-

hul med en enkelt cm-tyk slire af magnetisk malm.



Ca. 400 m nord for Aurtand findes et skjerp, 6 m langt, 14-2 m bredt

og ca, m dybt. Malmen kendes kun fra små stykker. Der er både 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+3m bredt, 5 m langt og knap 1 m dybt. Der er

både en magnetit- og en chromitmalm faststående i hullet. Chromitsliren

er 5 cm bred og 10 cm lang, magnetitsliren ca. 2 cm bred og 50 cm lang.

I den vestlige spids af det trekantede ultrabasitlegeme syd for den

store ultrabasit ca. 700 m 050 for Aurtand forekommer et lille spræng-

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 største af ultrabasiterne på sydøst siden af Sjongsvatnet ca.

1.7 km NNZ for Aurtand ligger der i ca. 510 m's højde et mindre vand-

fyldt skjerp. Det er 2 m bredt, 3 m langt og 2 m dybt. Der er ikke ob-

serveret faststånnie malm, mcn ud fra de malmstykkr, som ligger i to

bunker med sorteret malm, kan det fastslås, at der har været både Fe-rig

og Fe-fattig chrommalm. Chromitsliren har haft en mægtighed på mindst

op til 10 cm.

I den nordligste af ultrabasiterne på Sø siden af Sjongsvatnet er

der i sydenden et lille spranghul. Løse brokker herfra vidner om en

stwrk magnetisk malmtype, der optræder som op til 10 cm tykke slirer.

Der kan endnu ses faststående malmslirer, men disse er knap så mmEtige.

Halvforhøj grube ligger i 1410 m's hejee 2.2 km SV for Aurtand. Gruben

er sprængt ind i siden på ultrabasitlinsen. Snittet er ca. 15 m langt

og har en største horizontal dybde på 8 m (fig. 4 ).Malmen hælder ca.

500 mod NV og Lar en strygningsretning på 35°• Værtsbjergarten til

malmen er en serpentinit, men indeholder større mmngder tremolit og mag-

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

ler med en længde på op til flere cm. Der er adskillige slirer og lin-

ser samt et enkelt opbrudt bånd med fastståence malm. Den største af



linserne måler 25 x 50 cm. 1 den sydvestlige ende af gruben ses to slirer

dm—tykke, som er trukket ud parallel med forkastningen, som står vin—

kelret på malmens strygningsretning. 1 den nordestlige ende af gruben

ses den største sammenhængende del af det opbrudte malmbånd, som


har en mægtighed på knap 7 cm. Al den faststående malm er af den

stwrkt magnetiske type. God chromitmalm associeret med serpentin er

fundet i bunker med sorteret malm ovenfor gruben.

Fillingelvens Felt. Betegnelsen FillinEelvens Felt er først brugt af

Carstens (1916), og den dækker over ialt 7 skjerp, som ligger i ultra—

basiten lidt neden for toppen NV for Ves1 Horrungen (se fig.5). Vwrts—

bjergarten til malmen i de 7 skjerp er een samme som i Halvforhøj grube.

Skjerp A er 2 m bredt og 3 m langt og knap 1 m dybt. Der er ingen

faststående malm i selve hullet, men ovenover ses en knap 10 cm bred,

opbrudt malmzone med disseminerede malmkorn, Denne zone kan følgs nog—

le få meter opover. Malmen fra den sorterede bunke, som ligger et lille

stykke fra skjerpet, er magnetisk, men synes dog efter stregfarven at

dømme at være noget chromholdig.

Skjerp B er ca. 8 m langt og knap 2 m bredt. Det har form af en ph—

begyndt stolle. Der er ingen faststående malm, men stykker fra en lille

bunke på sydsiden af skjerpet tyder på, at der har været en lille smule

god chromitmalm. Den magnetiske malm har haft en mægtighed af op til

mindst 10 cm. I den ene væg ses en knap 1 m bred zone med op til 10 em

lange tremolitkrystaller.

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

Det er 10 m langt og m bredt. Hullet udvider sig i den østlige ende


til3 x 3 m og ender i en 2 m hej væg. Ca. midt på denne væg ses en

5 x 5 cm chromitslire og 5 cm under en magnetitslire af samme størrelse.

Der ligger løse brokker med chromit op til 10 cm's tykkelse og med mag—

netit op til 40 cm. Ca. 10 m mod nord ligger en bunke med sorteret malm.
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Skjerp D er sprængt md i ultrabasiten. Det er 4 m langt, knap

2 m bredt, oe ender i en 4 m h0j, halvcirkelformet væg. Når man ser

mod nord, er der i højre side af d-nne vwg en ca. 1 m bred zone med

dissemineret malm. I venstre side er der en dm-bred karbonatslire.

Både den faststående malm og malmen fra bunken 10 m vest for skjer-

pet er magnetisk.

Skjerp E er 3 m langt, 1j 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 løssprængt materiale. Der ses en lille smule faststående ul-

trabasit i østsiden af hullet. Fra de løse brokker kendes op til 5 cm

massiv chromit og magnetit. Desuden er der fundet en stuf med 2 cm tyk-

ke bånd af dissemineret chromit.

Skjerp G hnr form af en påbeeyndt stolle. Skjerpet udgøres på den

vestlige side af en ca. 7 m lang oe op til 3 m høj væg, mod syd ender

skjerpet i en 5 m hoj væg, hvori der er en l m dyb stolle med et

tværsnit på 2 x 2 m. I bunden af stollen sidder der en maenetisk malm-

slire 10 cm bred og 50 cm lang. 3-4 m oppe på sydvægeen ses en malm-

bolle med et tværsnit på ca.30 cm. Ca. 20 n vest for skjerpnt ligger

der en mindre bunke med sorteret mnlm. I denne er der fundet chromit

i slirer på op til 5 cm's tykkelse.

Severine Skjerp liguer på nordsiden af Fillinesj?Srnii 1420 m's højde

knap 1 km syd for toppen af Storhorrungen. Skjerpet er ca. 25 m langt,

op til 5 m bredt og med en største dybde på 2 m (se fig.6). Værts-

bjergarten til malmen er den samme som ved Balvforhej og Fillingelvens

felt. Ca. midt i skjerpets østvæg sidder der to cm-tykkP slirer af

magnetisk malm. Desuden er der 3 faststhende malmboller i den nordligste

ende af skjerpet. Den største af disse består af chromit, 40 cm bred

og 1 m lang. De to andre består hovedsagelig af magnetit, 50 x 15 cm.

Knap 10 m øst for skjerpet ligger der en mindre bunke sorteret malm.
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Skamsdalsgruberne. Ultrabasiterne i Skamsdalen består af 8 stmrkt for-

skifrede serpentinitlinser. Skamsdalsgruberne ligger i den største af

disse linser på en strækning af 50 m i den sydlige side af Langvassbek-

ken's elvleje i 1280 m's højde ca. 2.2 km Nø for nordenden af Leirsjøen.

Ultrabasitlinsen begrænses mod SV af augengnejs og mod Nø af kvarts-

glimmer gnejs. Der er ikke fundet amfiboliter i omrhdet, og det er der-

for rimeligt at antage, at disse ultrabasiter hører til en anden serie

end ultrabasiterne ved Horrungerne.

Gruberne består af 5 påbegyndte stoller og et større brydningsrum.

Sidstnævnte er ca. 10 m langt, 2 m højt og knap 10 m dybt. På midten

samt i den vestlige ende er der ud mod elven konstrueret strosser for

at forhindre sammenstyrtning. Den vestliuste af de påbegyndte stoller

er ca. 2 m dyb, 2 m bred og knap lj m høj, de øvrigæ er kun j-1 m dybe.

Malmen ser ud til oprindelig at have været en sammenhængende chromit-

horisont strygendc 8o og hældende 29omod øst. Største malmtykkelse Lar

skønsmæssigt været 1L m. Der ses faststående rester af malmhorisonten

med mægtigheder på op til 50 cm. Under chromitmalmen ligger der et sammen-

hængende lag af magnetit ca. 5 cm tykt, som kan følges over en stræk-

ning af 10 m og genfindes på den anden side af elven.

Ovenover gruben ca. 20 m mod syd ligger der en større bunke med

håndsorteret god chromitmalm. Der er i enkelte stuffer fundet aggregater

af veludviklede biotitkrystaller op til 1 cm lanue.

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, 2i m bredt og m dybt. I de lese blokke omkring hullet


ses magnetisk malm i slirer på op til 10 cm's tykkelse.



— 11 —

1-iSULTAT-:;RAF 1.1,TAUDPJDT

1.0mrådets ultrabasiter med tilhørende sidebjergarter er kortlagt i måle-




stok 1 : 12.000. De i ultrabasiterne forekommende chromitforekomster

er lokaliseret og undersøgt 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 været gjort til genstand for undersøgelse i forbindelse med tidli-

gere tiders brydning.

3.Tilbagestående malmpartier i skjerpp sprænghuller og synk i området ved

Horrungerne er af overvejende jernrig kvalitet. Sorterede malmbunker nær

anleggene vidner imidlertid omp at den malm der blev brudt, var mere Cr-ri

4.1 Skamsdalsgruberne står der forholdvis større partier af rimelig god


malm tilbage i de gamle gruber, med lag af op til ?e-1m's tykkelse.

5.11doverde egentlige malmbånd og slirer er der mange steder i serpenti-




niterne koncentrationer på omkring 5% malm jævnt fordelt i bjergarten.


Disse korn er dog særdeles jernrige og af formentlig ringe Cr-indhold.

6,Der er intet i de geologiske forhold der peger på, at der skulle kunne

findes større, brydeværdige koncentrationer af chrommalm. Alle eksiste-

rende mineraliseringer er cm- til dm-tykke slirer, som kun undtaEelses-

vis når op i meterstørrelse. Malmen er altid stærkt sønderbrudt.

7.Der er betydelige forekomster af talk i området. Det gælder de ultra-

basitlegemer, som har gennemEået de stwrkeste omdannelser. De har dog

som regel et relativt stort indhold af karbonat (magnesit) samt magne-

titp som nedsætter kvaliteten af talkmalmen.
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BILAG I

FORTEGNELSEOVER CHROMIT-FOREKOMSTER

KortbladDOMBÅS 1419 II


NYSETEROLSTAD gruberne




UTM-

koordinater

Stolleog synk




95,25 - 96,2

Stolle




95,35 - 96,45

Tre skjerp




95,4 - 96,4

Skjerp




95,35 - 96,35

Skjerp




95,3 - 96,3

Skjerp




95,35 - 96,25

AURTANDRØDHAUGgruber





Dagskæring,stolleog synk




93,0 - 95,5

Skjerp




93,55 - 95,65

Skjerp




93,55 - 95,65

Skjerp




93,4 - 95,7

Skjerp




93,3 - 95,9

Skjerp




92,5 - 95,7

Sprænghul




93,65 - 95,2

Skjerp




92,5 - 97,1

Sprænghul




91,20 - 98,25

HALVFORHØJgrube





Dagskæring




91,5 - 93,8

FILLINGELVENSfelt





SkjerpA




90,05 - 92,95

SkjerpB




89,9 - 92,95

Skjerp C




89,9 - 92,95

Skjerp D




89,6 - 93,0

Skjerp E




89,8 - 93,05

SkjerpF




89,7 - 93,15

SkjerpG




90,05 - 93,15

SEVERINEskjerp





Dagskæring




90,5 - 94,95

SKAMSDALSGRUBERNE KortbladSTORSKRYMTEN1419 I




Brydningsrum og 3 påbegyndtestoller




03,9 - 06,95

Sprænghul(Zachariasgruben?)




04,0 - 07,50
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PRØVELISTE

Kortblad DOMBÅS 1419 II

Prøve Beskrivelse UTM -
nr. koordinater

468o1 magnetitoktaedrei talk 92,10 - 97,00

46805 magmetit 91,2o - 98,25

468o6 magnetit 91,2o - 98,25

46807 brecieretchrom-holdigmalm 91,2o - 98,25

468o8 talk fra åre 91,2o - 98,3o

46809 magnesit,talk og dissemineretmalm 94,30 - 94,50

461310 carbonatfra åre 96,00 - 93,8o

46811 talk m. malm 96,00 - 93,8o

46812 serpentinitm. dissemineretmalm 96,00 - 93,8o

46814 amphibolit 92,7o - 97,10

46815 amphibolitm. granat 92,3o - 96,90

46816 magnetit 92,5o - 97,10

46817 brecieretchrom-holdigmalm 92,5o - 97,10

46818 gneiss-finkornet 92,7o - 97,10

46819 chromitm. tremolit,talk og serpentin 91,5o - 93,8o

•
4682o olivin fra "megachrysts" 89,7o - 93,2o

46821 amphibolitm. ofitisktextur 94,10 - 95,2o

46822 chromit 89,90 - 92,95

46823 tremolitfra åre 89,90 - 92,95

46824 magnetit i serpentin 89,90 - 92,95

46825 store tremolitxx m. dissemineretmalm 89,90 - 92,95

46826 serpentinitm. dissemineretmagnetit 89,90 - 92,95

46827 serpentinitm. talk 89,90 - 92,95

46828 chromit 89,90 - 92,95

46829 massivmagnetit 89,90 - 92,95

4683o dissemineretmagnetit 89,90 - 92,95
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46831 massiv magnetit 89,8o - 93,05

46832 massiv chromit 89,7o - 93,15

46833 chloritm. magnetitoktaedre 89,85 - 93,00

46834 gneiss 95,40 - 94,70

46835 gneiss 95,40 - 94,70

46836 granatamphibolit 95,40 - 94,75

46837 hvidt bånd i amphibolit 95,50 - 94,75

46838 gneiss 95,6o - 94,8o

46839 gneiss 95,60 - 94,8o

46852 finkornetserpentinit 93,50 - 95,80

	

11,
46853 chrom-holdigmalm 93,55 - 95,65

46854 chrom-holdigmalm 93,55 - 95,65

46855 chrom-holdigmalm 93,55 - 95,65

46856 talkårei serpentinit 93,55 - 95,65

46857 chromit 93,55 - 95,65

46858 chromit 93,55 - 95,65

46859 magnetit 93,55 - 95,65

4686o chrom-holdigmalm 93,55 - 95,65

46861 serpentin,talk og tremolit 93,90 - 95,95

46862 carbonatfra åre 93,90 - 95,95

	

41, 46863 dissemineretmalm 93,90 - 95,95

46864 magnetit 93,85 - 95,80

46865 serpentinåre 93,80 - 95,70

46866 magnetit 93,40 - 95,70

46867 magnetiti serpentin 93,40 - 95,70

46868 chrom-holdigmalm 93,40 - 95,70

46869 chrom-holdigmalm 93,40 - 95,70

4687o chrom-holdigmalm 93,30 - 95,70

46871 chrom-holdigmalm 93,30 - 95,70

46872 chromit (transporteretmalm) 95,20 - 94,15

46873 serpentinit 92,95 - 96,45
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46874 quartz-muskovit-granat gneiss 92,95- 96,45

46875 serpentinit m. talk 92,55- 95,75

46876 chromit i serpentin 92,5o - 95,70

46877 magnetit i serpentin 92,50 - 95,70

46878 carbonatåre 93,10 - 96,00

46879 gneiss m. opblandet amphibolit 92,2o - 95,45

4688o amphibolit 92,2o - 95,45

46881 gneiss 92,2o - 95,45

46882 amphibolit 92,2o - 95,45

46883 carbonat fra bolle i kontakten 92,2o - 95,45

III
46884 gneissm. amphibol 93,70- 95,40

46885 gneiss m. bånd af amphibol 93,70- 95,40

46886 amphibolit m. biotit 93,70- 95,40

46887 amphibol m. granat 93,70 - 95,40

46888 amphibolit m. biotit 93,65- 95,40

46889 amphibolit 94,05- 95,70

46890 bånding af pyroxen? i serpentinit 93,40- 95,70

46891 massiv magnetit 93,30- 95,90

46892 chromit 93,30- 95,90

46893 chrom-holdig malm 93,30- 95,90

0 46894 hvide xx i serpentinit 93,30- 95,90

46895 chlorit 92,2o - 95,45

46896 grøn amphibolit 93,90- 95,30

46897 sort amphibolit 93,90- 95,30

46898 hvidt bånd i sort amphibolit 93,90- 95,30

47201 chromit 95,35- 96,25

472o2 rullesten 95,2o - 96,3o

47205 serpentinit rullesten 95,2o - 96,3o

47204 serpentinit rullesten 95,2o - 96,3o

472o5 rullesten 95,25- 96,45

472o6 rullesten 95,25- 96,45
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47207 rullesten 95,25 - 96,45

47213 magnetit 93,65 - 95,2o

47214 chromitm. serpentin,carbonatog talk 91,5o - 93,8o

47215 omdannetchromitxx 91,5o - 93,8o

47216 chromit 90,05 - 93,15

47217 chromit-holdigmalm 90,05 - 93,15

47218 magnetit 90,05 - 93,15

47219 carbonatpseudomorphoserpå talk 9o,00 - 93,10

4722o magnetit 9o,00 - 93,10 #

47221 chrom-holdigmalm 90,05 - 92,95

.
47222 chromit 90,05 - 92,95

47223 magnetit 90,05 - 92,95

47224 carbonatrullesten 89,95 - 92,95

47225 carbonatrullesten 89,95 - 92,95

47226 rullesten 89,95 - 92,95

47227 rullesten 89,95 - 92,95

47228 olivin"nodul" 89,95 - 93,05

47229 olivin"nodul" 89,95 - 93,05

4723o konglomerat 89,95 - 92,95

47231 chromit 89,80 - 93,00

. 47232 chromit 89,8o - 93,00

47233 magnetit 89,8o - 93,00

47234 chloritmed magnetitoktaedre 9o,lo - 92,95

47235 gneissm. sulphider 9o,lo - 92,90

47236 magnetiti carbonat-serpentin 89,7o - 93,15

47244 chromitbåndi serpentin-talk-carbonat 93,00 - 95,50

47245 chromiti serpentin 93,00 - 95,50

47246 chrom-holdigmalm i serpentin-talk-carbonat 93,00 - 95,50

47247 chrom-holdigmalm i serpentin-talk-carbonat 93,00 - 95,50

47248 magnetit 93,00 - 95,50

47249 magnetit 93,00 - 95,50
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47250 chromit i serpentin-carbonat 95,00 - 9',,50

47251 magnetit i serpentin 92,5o - 95,70

47252 massiv chromit 90,50 - 94,95

47253 massiv nagnetit 90,50 - 94,95

47254 serpentinit m. store tremolit xx 90,50 - 94,95

47255 talk-carbonat m. dissemineret malm 90,50 - 94,95

47256 serpentinit m. talk-carbonat 90,50 - 94,95

47257 serpentin-talk m. dissenineret malm 90,50 - 94,95

47258 chrom-holdig malm 90,50 - 94,95

47259 maGnetit 90,50 - 94,95

•
47260 chromit 90,50 - 94,95

47261 chromit 90,50 - 94,95

47262 chrom-holdig malm 90,50 - 94,95

47265 amphibolit m. Granat 90,45 - 95,50

47264 olivin? relicter 90,45 - 95,30

47265 serpentin-talk m. dissemineret naJm 95,35 - 96,25

47266 chrom-holdig nalm 95,35 - 96,25

47267 chrom-holdig malm 95,25 - 96,20

47268 chrom-holdig nalm 95,25 - 96,2o

47269 chrom-holdig malm 95,25 - 96,2o

9 4727o magnetit-holdig malm 95,25 - 96,2o

47271 malm i serpentin 95,25 - 96,20

47272 malmslire + dissemineret malm i serpentin 95,3o - 96,5o

47273 bånd af chron-holdig malm i serpentin 95,30 - 96,30

47274 magnetit-holdig malm 95,30 - 96,30

47275 chromit i sort serpentinit m. talk 95,40 - 96,40

47276 chromitslirer i serpentin 95,40 - 96,4o

47277 chromitbånd i serpentin 95,40 - 96,40

47278 magnesit i talk 95,35 - 96,45

47279 talk 95,35 - 96,45

47260 rullesten 95,25 - 96,20
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47281

47282

47283

47264

47285

47286

konglomerat

rullesten

konglomerat

rullesten

rullesten

rullesten

95,25

95,25

95,25

95,35

95,35

95,35

- 96,2o

- 96,2o

- 96,2o

- 96,2o

- 96,2o

- 96,2o




Kortblad STORSKRYMTEN1419 I




468o2 chrom-holdigmalm 03,90 - o6,95




46603 chrom-holdigmalm o3,90 - o6,95

•
46804 brecieretchrom-holdigmalm o3,90 - o6,95




47239 skifretultrabasitm. olivin relicter o5,25 - o9,7o




4724o skifretserpentinit o4,3o - 08,35




47241 chromit o3,90 - o6,95




47242 chromitm. glimmer xx o3,90 - o6,95




47243 magnetiti serpentin o3,65 - o6,90




Kortblad AURSJØEN1419 IV




46899 hornblendit(randfacies) 84,20 - 13,30

4690o pyroxenit 84,20 - 13,30

•
Kortblad ALVDAL 1619 III

47208 konglomerat 81,5o - 95,50

472o9 talkskifer 81,5o - 95,50

Kortblad FOLLDAL 1519 II

47212 konglomerat 42,80 - 85,6o,



N.,

TALLa0

••••1.0
1 " ••••

lier•• lAlli • • ••• o • • • .,
• 
 • • • ••

4 vrkAwri-• I.• • • 1.1'• 


F ic I . Sk 1-s.se AF -TALkaltu0 I 0t:T51A ii.ht 17

VED SyD En/Obn, AF S,Ion‘JyAINET ( sr-r two ryst(9).

•



- 2 4 -

•

' leo ra

o .SKJERP

75-2 STØRRE

.ANLPCC.

fkulni

FIG 2. , St< TSE AF CLSTAPJ tvy.S/CE rz. CRul3,2RINE



bicic
.1b0.7 tallt

e?«i3/44.. /A

V ^^^^^ tt

Oj

aola 1-

FIC. 3. ..SKiTSE AP AURrAND CRU E



•
ULTR.1  11,3  7 /

tct

N, r

o
-t.

KASTN n/

u LT rta 0.4 kl"

F I C Ij. £'(tT4e. A F 14ALVFo1 14-93.) CaugE

•



4- — I los m

o SX411;13

), 3 PRKNCHUL

n nto w

Fis 5. S KITS E AF FILLINGELVEN'S FELT

•

•



Fa-AT•f;em.

am*L.m

1.441.min

MIM.M By.

4-

FaMT.C/A sne

S Tin "ve „.

7 uP

F IG ITS E A F sEveRvNE S




