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1, INTRODUCTION

The area mapped lies south-east of Skorovas in the central Norwegian

Caledonides, consisting of basic to intermediate metavolcanics or

greenstones" of predominant island arc low-potash tholeiitic com-

position. The greenstones contain thin keratophyric flows, pyroclastics

and numerous minor intrusions of "acid" and gabbroic composition, the

former being strongly predominant. Also intruded into the greenstones

sequence is an extensive complex intrusive sheet having gabbro, Trond-

heimite and "mixed" rocks as components. The complex outcrops in a

broad angular arc, closing to the west of the mapping area along a

north-south line, the northern and southern "arms" of which extend


across the northern edge of the area, and into the southern-most green-

stones respectively.

The adjoining area eastward to Ingulsvatn was mapped in 1973 by C. Halls

and R. White of Imperial College, London. In 1974, it was decided that


detailed mapping should be carried out, extrapolating the stratigraphy

of the area of 1973, to determine the structure and any changes in

stratigraphy in the southern zones of the Skorovas mine region.

The workers of 1974 were Andrew Rankin, Christopher Halls and lan Ferriday.



11 GREENSTONELITHOLOGIES

The greerstones in the area may be divided into three major units

in the field, the division being based on a) morphology i.e.

fabric and internal structures, often reflected by the weathering

surface b) visible composition, and c) colour, this being conducted

using the standard range of colours estabiished by the Geological

Society of America.

Major ard trace-elemental analysis of type specimens is to be carried

out by Dr. C. Halls at Imperial College, London; the results of which

will clarify the fipld division of greenstones by assigning the green-

stones into magma-types.

The three major units are as follows:-

c) Upper unit of calc-rich flows and possibly fiattened pillow lavas.

b) Lower pillow unit

a) '44assiveepidote-rich unit.

The units may contain relatively subordinate facies.

GPEENSTCE UNIT CHARACTERISTICS AND SUB-FACIES

i)a) Massive Egidote-rich Unit


Structurally and lithologically, these are the oldest greenstones in

tne area, are characteristically massive, colcur around 50. 4/1.

(dark greenish gray), containing abundant epidote in knots, strings,

amygdales and in a distinctive "boxwork" vein structure. These lavas

outcrofin the northernmost parts of the area, in a zone trending E.N.E.-

W.S.W. from the Trondheimite contacts near Olatjern toward Nesåklumpen.

As structures further south-west and west are relatively complex and

flat-lying, the greenstones outcrop irregularly and sporadically west

of Y. -6.000 and north of X. 67.000.

The greenstones have been intruded by thin, stratiform acid material

with minor pyritic impregnation being common (Y. 1.400, X. 68.750).

The minor intrusives will be discussed in the relevant part of this

report, including those of gabbroic composition which have apparently

locally replaced the greenstones on a small scale, tdgether with local

minor pyritic impregnation.

No exhalite hori.zons are exposed within this greenstone unt.

The unit is in contact with the lowermost members of the lower pillow

unit, also higher in the structural succession, to the south, the contact

beirggradational over 15 - 25 m, this zone locally containing thin

eatophyric flows wlth abundant associated minor intrusions.

ii)b) Lower Pillow Unit

About km. south of Olatjern, the lower pillow greenstones rest on

the massIve epidote greenstones, and are clearly the right way-up at the


contact. The southern contact is unclear in many localities, a large

volume cf the Southernmost greenstones of the upper unit having been
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distinct exhalite horizons, and occur developed to a maximum thickness
of appro£imately 25 - 30 m.

d) Highly vesicular, dark green commonly with a heavily and deeply

pitted weathering surface, calc-rich greenstone, weathered pits

being up to 10 x 5 cm. These greenstones have a distinct "frothy"

appearance and are apparently developed in flow-top horizons,

be'ng developed to a maximum thickness locally of 10 - 20 m.

The above greenstones are evidently genetically associated with relatively

explosive phases of volcanism after major eruptive periods, and are

often visibly irtimately associated with ferruginous exhalite horizons

which often include'bedded cherts. A discussion of the exhalite horizons

fellows this section.

To summarise, therefore, the Lower Pillow Unit is composed of a number

of pillow-lava flow-piles representing major eruptiN,nsf a single

dominant lava-type, each flows pile containing thin, relatively minor

variations of original lava, together with laterally extencive, locally

thickly developed horizons of pyroclasticmaterial with variably ferro-

mineralized exhalite horrizons between the major flows piles.

iv)c) Upper Unit


Greenstones of the Upper Unit outcrop in the south of the area, having

an original erosion-surface contact with the conglomerates which is

often fractured parallel to the f/trend. Outcrop of greenstone rela-




tively unaltered by the Trondheimite is relatively restricted to the

area to the south and south-east of lake 763.

The greenstones are often dark green crude to good-schistose vesicular

lavas. Tney are calc-rich, often containing a high proportion of

carbonates, noteably siderite, which may reach up to 15 - 20 % as

deformed rhombs of 2 - 3 mm. Pyritic impregnation is also common,

locally resulting in the occurrence of gossans, an extensive example

occurring at (Y. 2.690, X. 64.620). The latter example is part of an

impregnation zone occurring within 30 m and trending paralleH to the

conglomerate contact, aS which is often a persistent phenomena.

The greenstones of the upper unit may represent original pillow lavas,

which they appear to resemble in composition, though no recognisable

pillow structures occur. This, however, may be due to the relatively

high degree of flattening with shearing which occurs at this horizon.
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SECTIONS OF EXHALATIVE ASSOCIATED HORIZONS.

Fig. 2.
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iii) Minor acid intrusions

Minor "acid" intrusions occur in every horizon of the greenstones in the
area.

They may be sub-divided into:

Those of apparently keratophyric or quartz-keratophyrid com-
position.

Those of Trondheimitic composition.

a)

The dyke-rocks vary in colour from light buff-brown to grey-white,
are a cherty appearance and fracture. Texturally the rock is fine-
grained and may often have a quartz-porphyritic facies irregularly and
gradationally associated. Certain dykes are pyritic, with minor pyritic
impregnation of the host greenstones. This is a common occurrence to the
south and west of Trolltjönna. 1n one localityfor example (Y. 1.460,

X.68.740) pyrite content is approximately 3 - 4 %, about 5 - 10 % of
which is cupriferous. Maximum grain size is I mm in a pink-grey glassy
groundmass also containing quartz phenocrysts to I - 2 mm. To the
west along strike an extensive gossan is developed around a similar
body (Y. 2.470, X. 68.495). The host greenstones are of massive epidote-
rich type, which have apparently been locally. silica-permeated by the
dyke material. At certain localities very near that mentioned above,
a crude grading from greenstone to quartz-porphyritic and non-porphyritic
dyke material takes place over 12 - 15 cm, this zone having a glassy
appearance of variable homogeneity.

Further south, higher into the greenstone sequence and into the lower
pillow unit, quartz-porphyritic massive dykes are intimately associated
with thin crudely schistose keratophyric flows which are locally quartz
porphyritic. It is evident that at least locally, the dykes are of high

level crystallisation.

Quartz porphyries also occur north of Nesåklumpen, where they are near-
stratiform.

The minor "acid" intrusives vary greatly in thickness both individually
and laterally.

Minor intrusions of evident Trondheimitic composition occur widely,
noteably at or above the horizon of the complex intrusive sheet.

Minor pyritic impregnation is not uncommon at or near the contact with
greenstones.

It is interesting that Trondheimitic dykes occur within the conglomerates
near their contact with the greenstones..
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CONGLOMERATES


The conglomerates have an erosion-surface contact with the greenstones,
which is often fractured along fl planes and locally complex due to
combined fi folding and shearing. Where the conglomerate sequence has
a "normal" stratigraphic contact with the grennstones, a fine clastic
facies is commonly found which appears essentially an in situ-erosion
and deposition greenstone sediment. Two other distinctive conglomeratic
facies are a) coarse polymict conglomerate, which makes up the bulk of
sediment in the area and b) a facies containing fine sediment with
graded bedding and cross bedding, including horizons up to 30 cm of
coarse-clastic conglomerate. The latter facies is only locally developed.

it is most interesting to note that, south-east of Svartberget and in
other localities, acid minor intrusives of apparent Trondheimitic
composition vein the conglomerates, indicating Trondheimitic intrusive
activily to have occurred after theorogenic phase exposing the submarine
lava pile and resulting in the deposition of clastic sediments.
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VI CONCLUSIONSANDPOSSIBLEFUTUREINVESTIGATION

The stratigraphy of the Havdalsvatn - Ingulsvatn area mapped in 1973
(White, 1974) may be projected into the area mapped in 1974. The green-
stone units young continuously over a structural-dip-section across the
eastern half of the area, evidently being part of a south-easterly dipping,
south-westerly plupging sheet-dip system of isoclinal of several

orders. To the Me4 of the area, within the volume apparently encompassed
by the complex intrusive sheet, structure becomes relatively complex as
the effects of a major ft phase become apparent; the fs phase being more
or less coaxial in the extreme east and area mapped in 1973, while
axially inclined at approximately 209 to the ff axial direction over the
majority of the area mapped in 1974. Similarly, fracturing at angles to
the fl trend increases rapidly westward, although the majority of fractures
appear to be of minor displacement. The occurrence of exha!ite horizons
appears to be increa5ed in the area mapped in 1974, although this is no
doubt attributable to increased repetition due to the relatively strong
interfering effect of the fy phase in the area. The chemical variation
in the greenstones has not yet been ascertained.

1t is apparent that the equivalents of the greenstones of the mine area
outcrop repeatedly in the west of the area, noteably around Vestre Overste
Nesåvatn and Nesåklumpen, and further north due to the effect of fafolding
combindes with f/. Further east, equivalent gr'eenstones occur in the Lower
Pillow Unit extending toward Havdalsvatn in the mid-south of the area.
To the north of the area, equivalent greenstones in all probability extend
from the zone north of Nesåklumpen in a north-eastward trend toward the
northern outcrop of the Trondheimite sheet.

Thus possible areas for fxture detailed investigation include the area
to the north and north-east of Nesåklumpen; with possible core-drilling
in and on the eastern flank of Vestre Overste Nesåvatn, as it is apparent
that greenstone equivalents of the mine horizon extend in a basin-like
structure beneath the lake. Greenstone equivalents in the mid-southern
and mid-south-eastern area are in relatively steeply dipping structures,
while outcropping pyrite mineralisation is generally weak.

Se tember 27, 1974 I. L. Ferriday
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VII BRIEFDESCRIPTIONOFGREENSTONESPECIMENSANDLOCALITES

Colour classification using G.S.A. standard range where e.g. In
5G. 6/1, "5" represents divisjon 5 in a certain hue where I and 10
are the boundaries of that hue; "G" represents the hue (= green or
(green + variable white to black)); "6" represents a light valve of 6
in a scale of 10 where I = black, 10 = white; "/I" represents a valve
of I in a scale of colour stauration where 1 is least saturated i.e.
most white or greyish.

Y. 1.950, X. 67.480. (G.I3)
5G. 6/2

massive

Y. 5.900, X. 68.360
58 6/1
crude-schistose

Y. 5.540, X. 68.170
5G. 5/1
•massive, small chloritic clumps.
pyrite + carbonate.

Y. 5.670, X. 68.470
5G. 4/1
crude schistose.

Y. 6.020, X. 68.440.
5G. 4/1
massive
pyrite + magnetite + (carbonate).

Y. 1320, X. 67.780.
5G. 3/1
schistose
(carbonate)

Y. 2.440, X. 66.450
50. 5/1
schistose
(carbonate), chloritic clumps.

Y. 3.270, X. 66.080
5G. 5/1
massive
carbonate + pyrite.

Y.1.030, X.66.630
5G. 6/1
schistose
siderite rhombs + pyrite

Y. 1.930, X. 65.720
5G. 4/1
massive amygdaloidal
carbonate + pyrite

I. "Pale green greenstone"

"Dark bluish-green grey"

"Medium green-grey"

4• "Dark green-grey"

"Dark green-grey"

"Very dark green-grey"

"Medium green-grey"

"Medium green-grey"

"Green-grey"

"Dark green-grey"

(G. 11)


(G.I0)

(G.9)


(G.8)


(G.7)
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II. "Very dark green-grey"

"Dark green-grey"

"Dark green grey"

"Medium-dark green-grey"

"Green-grey"

"Medium-grey-green"

"Dark to very dark green-grey"

"Medium green-grey"

"Dark to very dark green-grey"

"Dark green-grey"

"Dark green-grey"

u


Y.4.220, X. 6.856
5G. 3/1
massive
(carbonate)

Y. 1.300, X. 67.850
50. 4/1
schistose
(carbonate)

Y. 2.390, X. 66.120
5G 4/1
massive amygdaloidal
epidote + (carbonate).

Y. 4.450, X. 68.530
50. 4-5/1
crude schistose, fine
pyrite + (carbonate)

Y. 2.350, X.66.320
5G. 6/1
.schistose
(pyrite + magnetite +

Y. 5.055, X. 68.930
5G. 6/1 - 50. 5/1
massive
high concentration of chloritic
clumps

Y. 4.910, X.68.600
50. 3/1
schistose

Y. 1.335, X. 67.710
5G. 4-5/1
massive
small chloritic clumps

Y. 1.680, X. 66.170
5G. 3/1
crude schistose vesicular
pyrite + (carbonate).

Y. 2.690, X. 64.620
5G. 3-4/1
crude schistose
pyrite

Y. 4.700, X. 67.300
50 4/1. (matrix)
schistose
matrix contains lenticular
magnetite-cherts
matrix locally relatively strongly
pyrite

(G.15)


(G.I6)

(G. 1)


(G.6)

siliceous seams.

carbonate)

22. "Dark green-grey" Y. 5.170, X. 69.510 approx (G.I2)
5G. 4/1

massive

pyrite.






