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Geologisk kartlegging rundt Reshaugen, vest | Fonnfjell.

Kompleks basisk geclogi i ast med keratofyrer ag grennstein. Mange typer gabbro (gabbrodioritt) sentrall. | vest
Sonvann-serien med paragneisser.

Pegmatittomrade ved Sonvann; en mindre Mo-forekemst.

Det kommenteres pa geokjemiske bekkesedimenter.

Fra en forelepig vurdering av malmtyper og mineraliseringsopptreden, foreslas at videre prospectering blir
konsentrert | det gstiige malmdrag | Meraker. Det er dog mer behov for geologisk kartlegging i vest.

Onginal rapport vedlagt geclogisk kart 1: 35.000 og 10 stk foto-illustrasjoner.
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Geological investications in the Merfker areae
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/Preliminary report.,/

Dr. Joel Pokorny, Geological Survey of Czechoslovakia.

In August 1967 /from 1., 8, till 28,8./ I made some geo-
loeical studies and investigations in the area south of Mex8-
ker /Central Norway/ together with a geolozical prospecting group
of the Skorovas Mine /Rlektrokemisk A.S./. This study journey
was negotisted bv Dr. ¥. Ch. Wolff /N.G.U., Trondheim/ and the
axnernses of the stay were payed by Elektrokemisk A.S.

Bafore leaving the field base in MerSker I handed over the
air=-photographs, the other aids and rock samples to be sent to
Skorovas. Later during my visit to Skorovas /28.8.1967/ 1 de-
livered in person to Mr. N.Ch.Hald two notebooks, a manuscript
geological map of the RAshaug ares, 2 map of the documentary
points and a small eseolocical sketeh of the area SW Klepptjdrn
with nickel anomalies in the running water sediments,

The main results of this zeological investigation are de-
scribed in this preliminarv report. I shall return to gll these

data later in the main report in greater detail.

The sreas in the close neighbourhood of Réshaug Alllm/ occu=—

2 between the lake Sonvatn and the hill

pies avproximately 35 km
Fonnfiell. I+ filla in the hitherto blank spot on the geological
map 13 35000 eompiled bv K,Fifera, G. Grammelvedt, A.Haug, Z.Pelc,

A.Siedlicka snd F.Chr.Wolff.



In the gentral part of the area a varied complex of basiec
rocks and metabasics occurs, ineludine elongated bodies of gra-
nitoids=. En the ea=t.this rock complex vpasses into a greenstone
zone with keratophvres. The boundary can be hardly seen because
of a strong mylonitization of both complexes,

The basmic complex proper is built by gabbros of different
appearance, by gabbro-porphvrites with white felspar nhenocrvsts
and bv metsbasites /eabbro-amvhibolites/. Very often, they are
foliated and mylonitized /vlanes of schistosity =trike to the
NNE and dip mostlv to the W/. The petrographv and the relation-
ships of the gabbroidic rocks could neot be studied and distin-
guished in the geological map. The basics contain thin to very
thick sills of quartz vorphyries and porphyroide¢s, which attain
the greatest thickness in the SE part of the area., The porphyry
and porvhyroid sill= are very numerous and therefore only the
largest of them could be designated in the map.

The microscopic studiees of porphyroids are very important,
because a part of them might represent az mylonitized granitoid.

The gabbroidic complex with vorphyroids comprises numerocus
elongated bodies of granitoids /probably granites, granodiorites
and trondhjemites/. In some places, younger dykes of fine-grained
gabbros intruding into the granite were observed. It is hardly
probzble, that the whole gabbro-complex is younger than the gra-
nite /the concevtion of dvke-like and elongated granite xenoliths
is untenable/. The biggest granite body is situated in the central
part of the investigated area /#ig.3/. In pinches out finger-like
to the N, and on the eastern side it is accompanied by seversl

subparallel thin granite bodies /Mg .1/,



In the western half of the mav dominates a big body of
medium- to coarse-grained amphibole-tearing rocks. The rocks
named preliminarv "gabbrodiorites"™ have a verv irregular texture
and structure indicating a metasomatic origin /Fig.6/. The con-
tzct boundaries are not shsarp andi?heir proximity there are nu-
merous dissolved xenoliths of fine-—grained gabbros which can be
often seen as nelulitic relics only. In fine-grained gabbros and
other basie rocks in the exocontact zone of this "gabbrodiorite"
there vexry freguently ocecur recrvstallized apgregates of nest-
like or veinlet-like forms,

The "gabbrediorite" massif east of lake Sonvatna is a big
arch-shaned body of a size of 2 x 4 km approximatelv. On its
surface there are plentiful mantle relice revresented mostly by
fine~srained rocks /gabbro-amphibolites, biotite hornfelses/. In
the field they are well visible and they are stronglv erushed
and ecoloured by limonite /Fig.4/.

Parther to the NW there occurs the sonnvan-series represen=—
ted here by biotite paragneisses to mica schists, sometimes mig=—
matized and containEing numerous beds of orthogneisses and amphi-
bolites /Fig.2/. In these places, the geological map is strongly
simplified. This simplification can be improved later after the
completion of the geological map farther to the NW. In the NE
neighbournood of lake Sonvatna a permatite field extends which is
discussed in the next chavter 2.

In the mapped areﬁ’the foliated rocks strike commonly to
the NE or KNE and dip to WNW. They include very often broad my-
lonitized zones. The fold axee in the amphibnlite NE from the
lake Sonvatna /Fig.l/ are dipping at low angle 10° to NE, The

-

"oabbrodiorite" massif has a dome-like form.



The most important joint-system in foliated granitoids
/3.p.93, 023 1400/ is 100°/€0°, In the foliated medium-grained
“gabbroaiorites" /d.p.l7, 023 1400/ two joint systems can be seen:
105°/82% ang 190°/87°., Occasionally the third joint system appears
/4.8.6, 025 1400/: 115°/90°, 190°75% and 160°/12°, In a tecto-
nically crushed zone in "gabbrodiorite™ three joint-systems were
observed /d.p.162, €23 1400/: 105°/60°, 30°/87°, 310°40°.

On the larnd surface and in the air-photogranhs some fzults
are well visible. The most striking is a fault of NNW direction
and numerous faults striking to the NW. An analogical fault
system of the NE direction is not well developped, other direc-
tions are rare. Thees fzults are prohabelv big tension cracks
without anv noticeable movement along them. Most likelv, their
origin is connected with a young vaulting in this part of the

Scandinavian penninsulsg.
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The purpose of the geological investigations in the deseri-
bed area was also a revision of & molybdenite occcurrence not far
from the NF end of lake Sonvatna. During the geological investi-
gations and mapping a pegmatite field with about 20 significant
pegmatite bodies was found. A part of this pegmatite field is si-
tuated under the water surface of the lzke.

The pegmatite bodies of small thickness are without any
well-developped zoning and they can be eazlled simple pegmatites.
They form layered contaminated dykes in the amphibolite complex
/Fig.8/ oxr they fill complicated systems of fractures in /NE from

the p. 156 or d.p. 26/.



The bigeer pegmatite lenses show & not very well developed
zoning but they can be considered zs complex podies. The outer
zone is represented by a coarse-grained biotite-pegmatite, follo-
wed by a medium- to fine-grained pegmatite. The ecentral part is
represented by a solid massive core of barren white quartz. Ehe
form of the quartz core is very irregular, and it contains some-
times /d.v.63/ discontinuous branched nests of medium-grained
pegmatite with a high muscovite content. In some places big
felspar erystals were observed /Fig.l0/.

The thickness of the pegmatite bodies is 5 = 15m. Minera-
lization was not observed, with the exception of small aggre=~
gates of molybdenite on the d.p. 63 and 1Cl, The Sonvatn molyb-
denite mine is only a small working /d.p.10l/ approximately
2 x 2 ¥ 2u with wolybdenite accessories in the endocontact zone.
In the point 63 molybdenite accurs in the central zone in the
close neighbourhood of the quartz core.

The pegmatites are probabely without any economic value
with regard to molybdenite, felspar and quartz. lievertheless,

1 recommend some more detailed observations, a2s e.g. the identif¥ -
cation of feldspars in the sepasrate zones and farther studies of

the rare mineralization.
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The eletric and megnetic geophysical mecsurements are an
important supplement of the classic geological prospecting work
in the MerSker district. The aecromegretic results must be cont-
rolled by surface geomagnetic meagsurements, because there are
some differences petween the gnomalies in the map and the real po- -

sition of the maenetized bodies which are due to a2 great height



of the measurements-taking airplane, to a strongly articulated
morphology and different positions of the disturbing bodies.,

In the Roshaug area in a distance of 1,5 km east from the
gsouthern end of the lake Sonvatna a magnetic anomaly was obser-
ved, It has a direction NNW and the length of about 750m /the
isoline sloooia/. It was found during the field investigations
that the cause of this anomely is probably an ore zone opened in
8 small mine named the *®"Sonvann gruve®™., The ore zone is represented
by a tectonic crushed zone about 2 m thick /in gabbro-amphibo-
lites/ including & compact magnetite bed 30 em thick and accom-—
panied by a sulphide impregnation / chalcopyrite, pyrrhotite,
some sphalerite/. I recommend in this area a surface ragnetie
measurement in a profile net 100 x 10m /the length of the pro-
files 300m/.

The anomaly terminates in an arched form to the NNE and
the last weak prominence /isoline 504095~/ has its place 2 km
to the E from the NE end of the lake. The cause of this anomaly
must be found in the mantle relis® laying on the surface of the
"gabbrodiorite" massif, The esnomaly can be hardly considered as
prospective for ores. It will be sufficient to carry out only

1 or 2 interpretation megnetic profiles about 500m long.
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In the area south of Merfker the draingége survey method
was applied. It is practically the only geochemical prospecting
method that can be used in this geographical conditions with
success. The obtained concentration values of metals must be
estimated on the basis of statistical cazlculations /Hawkes -
Webb, 1962, Geochemistry in mineral exploration; I.A.Turanov,

1963, £b. Glubinnye poiski rudnych mestoroZdenii, Gosgeoltech-

.m.:urvitsch;—i@é&;—Gaﬁkhym*ﬁtkﬁb-




izdat, Moskva; B.J.Jufa - J.M.Gurvitsch, 1964, Geokhymia, Fo.
8, 817 - 824, Moskva/. In this way, the contrast between the th
thresinold values and zctwal snomsiies can be found.

In summer 1967 the stream sediment anrnalyses from the left
tributaries of Torsbjéritja were at the disposal., I revised the
most important points in the field and came tot the following
conclusion:

a/ The marked copper 2nd zinc anomzlies are present in the
proximity of the od mines Mansfjell gruve, Torsbgrk gr. and
Kongens gr. The northern group of o0ld workings as Nye and Gamle
Fondfjell gr., Gratifs gr., Loulivekk skj., Finnekar skj., ﬂ?trg
skj. end @ mine signed in the map as P’ are accompanied by very
small increase of Cu Zn concentrations. An important copper-zine
anomaly exists about 1 km SW of the o0ld mine Mansfjell., On this
very spot a small shaft and & dump with pyrite ores were found
/docum. point 1, C 24 1400/. An insignificent ore occurrence on
the d.p. 225, C 23 1400 does not cause any change in the metal
content of the stream sediments,

The position of all strong copper-zinc anomslies is in the
proximity of small ore bodies /pyrite beds with a little chalco=-
pyrite and sphalerite /with a natural supergene rézime affected
by old open mines. Waters comming from the shafts and colar a~
dits have a very low pH and they leached easily copper and zinc
out from the pyrite ore bcdies. The vegetztion in the close neigh-
bourhood of the colar adits is completely destroyed and on the
boulders in the streams there are rusty films of iron oxides.

b/ Approximately 2,5 km WSW from the Xongens mine there is
a very interesting nickel "anomaly" on the top of a mountain

ridge where several small streams begin., I compiled a small zeo-



logical sketch of this area with Mr. Lgveas. The western part
lies on monotonous biotite mica-schists /schistose paragneiss/
with high mica content and sometimes with flat lenses of white
secretion quartz. The eastern part is built by a basic complex
containing metabasics, gabbros and gabbro-porphyrites,

The source of the nickel in stream sediments is undoubtedly
in the basic rocks. The higher content in the western part can
be explained by the presence of very fine sediments with organic
mzatter and by the presence of pebbles from the basic complex
transported here during the advance of the glacier., Farther to
the E where the streams are more powerful the content of the fine-
grained fraction with organic matter and therefore 2lso the ni-
ckel concentration decrease, Consequently, the topography of
nickel anomalies is in an apparent contradiction with the geologi-
cal map in this area. In the basic rocks the sulphide 2ccumulat
tions were not observed, In foliated metabasics there are only
fine-grained disseminated pyrrhotites and in porphyrites small
velinlets of pyrrhotite.

¢/ On the mountazin ridge south of Mer8ker a very interes-
ting "lead zone" can be observed, It strikes to the ¥NE and has
typical higher concentrationﬂbf lead in the stream sediments.
The lithology of these sediments and their position at the be-
girning of the streams are very similar to those in the case b/,
The source of lead are very probably granitoids or porphyritic
rocks. It will be possible to say more to this problem afger
the enalyses of stream sediments from the western slope of the

mountaing have been placed at the disposal.
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Geological field investigations and the geological map-
ping in the scale 1: 35000 are the central point of the pro-
spection methods. They can be considered as mostly effective
though a lack of rock exposures in the lower parts makes some
difficulties.

The method of drainage surveys is a single promissing geo-
chemical prospecting method in this geograpuical conditions.
For special purposes the hydrochemical method /the ratio of
chloride and sulfete concentrations / can be used, The appli-
cation in a regional sczle is not possible because there are
many pyrite~bearing horizons in the greenstone series,

From the geophysical methods the magnetic, zlectromagne-
tic and IP measurewents are the wost important. The ugse of SP
measurement is suitable for special mapping problems /graphite
zones,/ and the swampy surface is the cause of many of its diffi-
culties, In the places where the IP measurement is followed
by diamond drilling, I can recommend 2 supplementary measure-
ment with another arrangement /deeper range/.

The prospecting group of Elektrokemisk A.S. in the Me~
r8ker area was well organized and led by Mr. Hald, Prof.Bugge
was its expert. I believe the working conception of this group
based on the geological mepping combined with modern geophysi-
cal and geochemical methods was a very useful and an economical
one,

During 1968 the mapping in the area gouth of Mer8ker will
be probably finished, It will be necessary to entrust the proo-
lem to one geologist who will be able to summarize all work of
different authors and to formulate special problems of detailed

research necessary for the prognostic conclusions. I recommend



more detailed work in structural geology. In this way the re-
search work of Mr. Rii /assistant of prof. Bugge in 0Oslo/ is
extremely important and it can be also applied in the Merfker
area.

The main ore guides for ore deposits are in all cases
exposures of ore-bearing rocks. In cases appearing suitable
for dizmond drilling, I should prefer detailed drilling in
one or two sections to find the axis of the ore depostt and
the distribution of metals in the ore body. This is more use-
ful for thr prognostic conclusions then the extensive sirike

exploration,
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The prognostic conclusions cannot be formulated until
1969 when the geological mapping and laboratory studies will
have been finished. I give only some preliminary comments in
advance. Very propably, the most interesting ore mineral in the
area is chalcopyrite., Sphalerite, pyrite and galena are less
importent. The chalcopyrite mineralization sometimes accompa-
nied by sphalerite and pyrrhotite is concentrated in older
bedded stretiform pyrite bodies /1/ such as in the zone Nye &
Gamle Fondfjell gruve - Mansfjell gr. - Torsbgrk gr,, in mag-
netite accumulations /2/ of the Sonvann gr., or in favourable
geological structures /3/ in the zone south of the lake Foss-
vatn on the localities XKnoll, Dudu, Anna etc.

I assume that the type 3 based on favourable structures
is more important from the prognostic point of view than the
type 1,2 depending on 2 suitable tepomineral situation. The fa-
vourable geological structures a2re anticlines, contact surfaces

of gabbro bodies, structural turns in wetamorphosed complexes



etc., Therefore, the prospecting work should be concenstrated

in the eastern zone of the Merfker distriect.

Prague, 10. 1. 1968 Dr. Joel Pokorny
Geological survey of GSSR
Hradebni 9
Praha 1
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Pig,l. Folding in the amphi- Fige 2. Structure of the "varied
bolite complex. The fold axis amphibolite complex™ NW from the
dipping at low angle to the hill Riéshaug X1llm/.

NE. Docum. point 3%/ C 23

1400,

Pig.3. A view of the granite Fige4. Relics of metamorphics upon
body from the point 92/ C 23 the “gabbrodiorite" are strongly
1400 to the W, On the slope crushed and limonitized. Docum.

to the left there occur fine-— point 165/ C 2% 1400,

grained gabbros and above

them medium-grained "gabbro-

diorites".
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Fig.5. Irregular structures Fig,6., Inhomogeneity of the
/agmatite/ in the "zabbro=- structure in the "gabbrodio-
diorite"™. Docum.point 41/ rite. Docum.point 13/ €23

¢ 23 1400, 1400,

Fig.7. A contact between the grani- Fig.8., Sill-like fine-grained
te /on the left/ and fine-grained contaminated pegmatites in
gneisses. A mhlebite-stromatitic the amphibolite complex,
migmatitizetion in the gneisses. Docum. point 34/ C23% 1400.
Docum, point 86/ C 23 1400,



Fig,9, Medium—grzined pegratite with

an irregular qurtz core. The country

rock is a coarse=-grained "gabbrodiorite",
Docum. point 38/ € 23 1400,

PFig, 10. Large felspar orystals in
a pezmatite. Docum. point 101/ C 23
1400,
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