X

Bergvesenet

Postboks 3021, 7002 Trondheim

Rapportarkivet

Bergvesenet rapport nr Intern Journal nr Internt arkiv nr Rapport lokalisering Gradering
BV 2287 Fortrolig
Kommer fra ..arkiv Ekstern rapport nr Oversendt fra Fortrolig pga Fortrolig fra dato:
Sulitjelma Bergverk A/S "522145003"
Tittel

Report on the geology of the ore-bearing area around Ingeborg vann.

Forfatter Dato Bedrift

ELSDON R. [ 1967 j Sulitjelma Gruber A/S

Kommune Fylke Bergdistrikt 1: 50 000 kartblad 1: 250 000 kartblad
Fagomrade Dokument type Forekomster

Réstofftype Emneord

Sammendrag

Generell berggrunnskartlegging ved Ingeborg, spesielt med tanke pa kopperforekomstene i omradet.
Stratigrafisk tilhorer bergartene Furulund-skifrene. Lavest finnes kalkrik to-glimmerskifer, dels
bictittrik. Tynne amfibolittband. Overst finner en glimmerskifre, gneiss og amfibelitter. Spor av fem
forskjellige malmhorisonter er pavist, alltid i amfibolittband eller stratigrafisk pa samme niva som

disse.




Report on the geology of the ore -~ bearing srea around Ingeborgvann

surmer 1967.
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by R. Elsdon.

Tntroduction,

This report forms part of a study which is aimed towards determining the

4

extent of copner-bvezring deposits in the Bulit]

Copper minersls have been mined north of Ingeborgvann in previous times,

Two mines can be zeen but both are sbandoned. In 19265 M. Raith and
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g, Thalentorst mapped the arsa on
the geology of the 32ltdal - Sulitjelma - Balvatn area
(report number 103), TIn the early suumer o
survey was carried out on the rocks sround Ingsborgvann, Stauvrdalen and
extending towards Botnvann, and the resulis gave an indication of the
distribution oi metallyverous ore deposite, The present study was performed
in the early part of September 1967, with mapping on a scale 1:2 000; the
accurzcy of the mapping was facilitated by the presence of posts in the ground
marking a 100-metre grid, with posts at 100, 50 and 25 metre intervals, left
the geophysics team. It is hoped that the results will nrovide detailed

information for future diamond-drilling in the ore - Keariag areas,

The author whishes to thank A/S Sulitjelma Gruber for the opportuniiy to
study the rocks around Ingeborgvann, and for providing first-class
Tacilities, He also whishes to thank Mother Nature for the weather, which

was unusually very good,

Stratigravhy.

411 the rocks studied 1is within the Furulund schist fermation, Raith and

i
Thalenhorst have divided the Purulund into upper and lower parts; the hottom
t

f the upper Furulund is taken as the first carbonate -~ free biotite -

rich schist, and the lower Furulund contains none of these carbonate -
free schist. Worth of Ingeborgvann, where exposures are good, this bhoundary

can be traced guite easely, but to the west, in thickly wooded couniry, it
2 4

ssible ¢ follow it with any degree of certainty, but the suthor feels

o
that it does not cross the river between Ingeborgvanr and Boinvann,



Lower Furulund,

The dominant rock type is a calc-muscovite-biotite-schist (calcglimmerschiefer),

soft and medium~grained, pale grey in colour on fresh surfaces but weathering

a faint Tusty brown colour, Garnetiferous varieties were not found.
Interbedded with this rock, one also finds:

1, Biotite-rich schists,sometimes finely crenelated. These are more finely

cleaved than the calc-mica-schists, and may contain gernet., They also
sometimes contain coarse biotite aggregates in small pockets 1 - 2 cm

in diameter.

2., Amphibolites, thin but usually continnons vands a few cm to 5 metres

thick, Generally they are fairly coarse-grained, but the grain size can
be variable even within the volume of hand specimen &lso the modal mineral
is not censtant, so feldspar-rich and feldspar-poor varieties are
encountered. Biotite- and garnet-bearing amphibolites are present.

In forticullar, garnet may be present in certain parts of a given
amphibolite but absent from others., There is no consistent pattern to
this variation, and it is possible that the appearance of garnet may be
controlled by the chemical-composition rather than metamorghic grade.

This also zpplies to the biotite-rich schists which, however, contain

garnet more often than to the amphibolites.

Upper Furulund.

1. Calc-mica-schists - common in the lower part, simular to that in the

lower Furulund.

5, PBiotite-rich schists - with or without carbonate, more common than in

the lower Furulund. These may contain garnet, often up to 1 cm in

diameter, and are very finely cleaved.

%3, Psammitic schists -~ light coloured quartz-feldspar-mica schists, and

guartzites, which are quite common above the horizon of the Furulund

gneiss.

A. Furvlund gneiss - coarse grained quartz orthoclase - mica eiss, often
3 ]

with large forphyroblastic feldspars, which stand out as white blebs on
weathered surface, a criterion which enables the gneiss to be easily
indentified in the field. There are two bands of gneiss in the mapped
area, both apparently concordant. The southern band is 10 metres thick

at 5400 N/99O V but thins gradually westwards and is only 5 metres
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thick at 3900 N/1 000 VvV, at 3 890 N/1 000 V this band suddenly disappears.
An isolated exposure of a gneissic-looking rock 2 metres thick was found
at 3 400 N/1 150 V but could not be traced in either direction, and it is
s matter of conjecture whether it is physically connected at any level
with the main gneissband. The northern gneiss band is thinner -~ 5 metres
at 5 400 N/1 020 V and at 4 800 N/1 125 V though up to 10 metres thick

in between., At the latter point it, too, apparently disappears at the
present level; it should be noted, however, that little attempt was made

to locate it further west since it is rather remote from the ore horizons.

Amphibolites ~ some have the characteristies already enumerated for

the amphibolites of the lower Furulund., Others are very fine grained and
dark; these "amphibolites" are usually very thin (a few om thick), and

some may be fine-grained chloritic rocks.,

Quartz lenses, generally elongated parallel to the schistosity, occur
irregularly throughout., The ore horizons will be considered in a later

section.

Structure.

According to Raith and Thalenhorst, the mapped area forms part of the
western limb of the Ingeborg anticline. In general the rocks are
approximately vertical, and may be overturned, especially north of
Ingeborgvann, but the dips vary to some extent both down—dlp and down-
strike, Throughout the area are small ucale—ysnuﬁinzi folds, North of
Ingeborgvann these are well exposed and generally result in ag SE — NW

shift in the beds affected:

NE . —+ W
\J— V. o R
dureelion ‘>K tzc': = Therds ege v
of yoorging N s

Thus it con be seen that, at the centre of these folds, the dips are

towards the east snd North-east, and the heds are compl@tely overiurned.
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South of the river between Ingeborgvann and Botnvann none of these folds
can be seen in its entirety but some isolated dip measurements showing
north-ecastward dips may represent these folds, but this is uncertain in
view of imperfect exposures. Alsc south of the river there are some
simple monoclinal folds of similar magnitudes, with axial planes very

steep and parallel to the strike.

Within the estimated accuracy of measurement, the strike directions
are fairly uniform and show that there is a broad, gentle folding

structure which has now been tilted into a vertical position. Average

strike values -

1 N of river 140°
> N of lake 125°
3 WE of lake 135°
4 W end of lake 125°
5 3 of river 140°

Some smaller - scale structures ave also seen ot times ~
1. Very fine crenulation of biotite schists in the lower Furulund,
2, Small tight folding of quarts veins and lenses.

Z. A universal well-developed schistosity, apparently parallel to

S
the bedding.

Ore~horizons.

Wetallyferous ores, or signs of them, were found at 5 different horizons
within the Furulund. A1l occur within amphibolite bande or &t

stratigraphic horizons where amphibolites occur nearly along the strike.

Each horizon, beginning at the one which is stratigraphically lowest,
will now be described, and conclusions will then be attempted regarding

the occurence of ore.

1. The zone extending from 5 400 N/560 V westwards to 2 650 N/750 V.
This zone can usefully be divided into two parts, extending from
5 400 N/56O V to the point where it crosses the river at the west end
of Ingeborgvann, and from thence wectwards to 2 €50 N/?EO V. The first

art of the zone, on which both the aforementioned abandoned mines

(=9

Bel

are situated., PFor most of its length it is 10 metres thick, but

“+

hins rapidly at the river; the eastern end was not studied in detail

heyond 5 400 ¥ grid line. It is set in dark, schistose, coarse-grained
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5. A solitary exposure of disseminated pyrite in a dark, fine-grained
amphibolite at 4 800 N/950 V.
It is interesting to compare the observed distribution with the
results of the geophysical survey.
1st zone - a large anomaly exists east of the Ingeborg River as
far as 5 500 N, in a position corresponding to the surface distribution
of the ore zone. West of the river the surface anomaly disappears
at 3 550 N, but is present weakly between 3 000 N and 2 700 N,
However, a strong anomaly at depth persists in a south-westerly
direction.
ond zone - a large anomaly is present across the river at 3 400 N/
940 V but does not extend very far south west or nobth east. 4
strong anomaly extends south-westwards underground as far as 3 000 N/
950 V.
3rd zone - there is no geophysical anomaly apparent correspomding to
this ore zone.
4th zone = a weak anomaly exists between 3 300 N/ 1 180 V and 3 600 N/
1 080 V.
5th zone - no apparent anomaly.
This in some cases geophysical work agrees well with the detailed
field work, but where the ore is badly weathered or present in
small (through still discernible in hand specimen with the naked eye)
quantities the electrical conductivity survey fails to reveal its
presence. Finally it should be noted that many very small anamalies
present on the conductivity survey diagrams correspond with outcrops

of amphibolite in which no ore can be seen.

Field Measurements.

Barometric haights were recorded and noted at expoures of the wvarious

ore zones visited. Dip and strike were recorded as follows:

1. North of Ingeborg Vanni where the structure is fairly easy to see,
measurements were made at approximate 200 metre intervals along the

geophysiets grid.

2, On both sides of the river between Ingeborg Vann and Botnvann
meaurements were made at each individual outcrop. This was because
of imperfect exposures in the thickly wooded ground, and because it

was thought that the distribution of ore might be structurally
controlled.
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In one or two cases the writer was in doubt as to whether certain
exposures were in situ, these are indicated in the field notes.

In spite of the number of measurements made south of the river, some
areas are better represented than others since exposures are not
good on some of the lower ground in the woods.

The measurements of dip and strike are considered to be accurate to

: 50 , in view of the fact that many of the surfaces used are rather

uneven.

Origin of the amphibolites.

With one or two possible exceptions, the writer found no evidence in the
field for an igneous origin, as proposed by Raith and Thalenhorst in
Report no. 103, They occur as isolated bands up to 10 metres broad, and
there are no traces of either chilled margins or hornfelsing of the host
rock, though if these features did originally exist, they may have been
obliterated by effects of later regional metamorphism. In view of their
limited thickness they are unlikely to be lavas, but since they are
concordant they may be thin sills. Favouring a sedimentary origin are
the varability of grain size and modal mineral content, which points to
a considerable range of chemical composition, where as one might except
a fairly uniform chemical composition if these rocks were magmatic.

At 2 920 N/1 190 V there is an yexposure which shows a 2 metre thick body
of amphibolite thinning rapidly westwards and with some interfingering
against the enclosing calc-mica-schists at the lower contact. Further
examination of this and other exposures, possibly with thin-section

microscopy, might résolve this problem.

Conclusions.

1. The structure of the area is essentially simple, with near-vertical

strata striking approximately NE-SW, and very gently flexured.

2. The distribution of the ore horizons is related of that of amphibolite

bands and is not controlled on a small scale by structures.

3. The ore always occurs in amphibolite bands, or at the same stratigraphic
horizon as nearby amphibolites, in the latter case there is very little

ore present.
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The sulphide ore deposits are possibly due to replacement of

the amphibole by sulphur-bearing hydrothermal solutions, which
carry away Mg, Fe and other elements and couvert the rock to

an ore-bearing quartzite (see ¥F.J. Turner and J. Verhoogen:
"Igneous and Metamorphic Petrology" p. 577 MeGraw-Hill 1960).
However, no ferm conclusions can be drawn with regard to the

mode of origin of these sulphide ores without detailed petrographic

and chemical work.

In view of the field relations of the ore it is comnsidered by the
writer that the thicker amphibolites are more likely to be rich

in ore than thinner bands.

The results of this investigation, taken in conjuction with the
geophysical survey, indicate that the only ore horizon in the area
likely to contain economic gquantities of copper (except possibly

at depths beyond investigation limits of an electrical conductivity
survey) is zone 1, in the area between the river at the west end

of Ingeborg Vann and grid line 5 400 N.

Possible further lines of study:

i) Detailed mapping further east towards Storforsdalselven in

order to determine the lateral extent of these ore zones.

ii) Systematic collectionof selected rock samples from the ore
zone for thin-section study and chemical anlyses, in order to
determine the mode of emplacement and copper content. These
lines of investigation may already have been undertaken but

the author is not aware of fhis.

iii) Diamond drilling of zones 1, 2 and 4 would indecate the

existence or otherwise of copper deposits at depth in these

Z0nes.
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