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1. GENERAL PROSPECTING OPERATION (E.G.H.)

A. GERERAL REMARKS

It should perhaps be born in mind that although a large
portion of our area vas geclogically unexplored, it has nevertheless
been seasonally iphabited by Same people for many hundred years.

The Same are sharp observers and the chances that significant gossans
or outerops of sulphide ore should have escaped detection in a country
vhere exposures are rare and usually far between are rather remote.

In that respect, Pinnmark is no different from the rest of vestern
Europe. Therefore, it ie only by modern exploration techniques and
geological studies which include phenomene often associated with
mineralizations and a search for less obvious minerals that we could
expect results in such an old ecountry.

Apart from the work by K. Bjgrlykke, H. Wennervirta and
Boye Flood mentioned in PART II, chapter 2, of this report, sll
previous work in the area vas concerned with prospecting for gold.
The "gold rush" in Piommark started in 1866 with the discovery of
alluvial gold near Karasjok by Bergmester Tellef Dahll, The
following smell deposits were worked in our area before World War II:
lielligdalen near Angeli, "Baltos Gullfelt" on the Bkiecamjokka, end
“Thesens Gullfelt" near Larsfossen (Gorzzejokkia)., These deposits were
described together with others in the region by H. Bjgrlykke
(R.G.U, No.236, 1966) He mentions that very small amounts of
sperrylith and cooperite were identified in the gold-bearing sands by
X-ray and spectroscopic methods. Bjgrlykke postulates that these
platinum minerale derived from sulphide ores in serpentine rocks
of the area, Gold washing is still going on today in the
Lemaenjokka, about 40 kilometers to the esst of Ejullasfjell,
In Pinland,

The fact that Messrs. Harry Lundmark and Harry Erstad, tvo
experienced Canadisn prospectors, were engaged for field work when
our project started, may call for some comment. A large portion
of the ares was combed by these prospectors (cf.Fig.3 in PART II).
It is admitted that they covered their ground quicker and perhaps
more systematically than the geologists, (including the writer), vho
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vere frequently destracted by geological phenomena of an academic rather
than economic interest at the early stage of the investigations,

Thus, from & purely practical point of view the rasult of the
prospectors' work could be evaluated almost immediastely. In terms of

a total assessment of geological phenomena, however, it posed same
problems., All their rock samples had to be re-classified and a

lot of time was taken up by photogeological studies in order to compile
geologicel maps from their field records. The writer spent several

days with the prospectors and has later revisedtwo areas coversd

by them (Elvkrokfjell 1966; Grinvann 1967). The different lines

of approach to some extent enabled cross-checks between the areas
investigated by the prospectors and the geologicel parties but, in retrospect,
the writer is of the opinion that it would have been better, if one
geologist had operated together with them.

Due attention was paid to erratic boulders which may indicate
the existence of mineraljzations in areas covered by glacial deposits, swamps
and lekes., However, in order to trace boulders to their source one should
have & clear picture of the direction of ice movement and s knowledge
of the morphological history of a country. In the area investigated
by the geologists, all observed blocks and boulders of ultrabasic rocks
wvere plotted on the maps. North of Rgesjg, at an altitude of
400 to k55 m, doulders of ultrabasics could be traced from outcrops
over a distance of 1200 m in a KNE direction. This direction of ice
movement is further corroborated by striae observed in the
neighbourhcod. In the VAkdalsvann area, boulders frequently occur in
situ, or close to exposed rock. These observations indicate that there
was only & local glaciation during the last Ice Age. The evidence
also suggests that the ground which now stands above 490 m was not
covered by ice during the last Ice Age and that even some lover
ground may have been free of ice, Unfortunately, nothing is kmown about
earlier glaciations in the region. Judging by their alignments,
numerous vide valley floors on interfluves are interpreted as remnants
of an earlier drainage in an easterly to southeasterly direction.

The present river system is directed to the north. H. Bjgrlykke has
tried to throw some light on some of these problems in his study on

alluvial gold occurrences in Inner Finmmark,



PHOTO PLATE I

Yhoto E.G,H. 16.7.1965.

Messrs. Erstad and Overwien using one of the
Canadian light-metal cances in the upper
Gorzzejokka to the south of Grinvann.

Fhoto E.G.H. 16.7.10965.

Picture shows nature of poorly exposed country

to the east of Gorzzejokka (Grinvann area)

where H. Lundmark discovered a sulphide minerali-
zation in a shear in siliceous amphibolite.

From 1. to r.: Messrs. Erstad, Overwien, Lundmark

and Christensen.
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Boulder prospecting proved disappointing mainly because
nothing of economic significance was found. Panning for heavy
minerals provided data which could not be interpreted satisfactorily
because the alluvial and fluvioglacial deposits include material
vhich has been re-deposited from one or several earlier “generations”
of such deposits. For instance, 3 out of § samples contain 0.6 to
1.5% sillimanite which has not been detected in amy of the 1200 rock
samples collected.

Laboratory reports which bear on the exploration work have
previously been distributed. In this connection, reference is
made also to the writer's Interim Report on Economic Aspects of the
Finmmark Project dated December 3lst, 1966,

B, GORZIZEJOEKA AREA

There are very few outerops in the country to the north of
Gavnevann-Bosminvann and to the wvest of the upper Gorzszejokka covered
by H. Erstad. An occurrence of soapstone and a body of meta-
harzburgite, 1000 m long, were located to the west of Gurbis
(see Fig.l, locality A). Erstad cbserved specks of pyrite and
pyrrhotite in amphibolitic rocks, mica schists and segregations of dasic
material in quartsofeldspathic gneiss in several exposures close to
the Gorszzejokka. He did not, however, report anything of economic
significance from this part of his area.

The area to the northwest of Bosminvann and to the east of the
upper Gorzsejokka vas investigated by H. Lundmark. Sample Fo. 1545/G18/HL1
from s block found by him to the south of Jervfjell (Pig.l, locality B)
vas examined by R. Buchan. In Min.Section Report No.470 it is
deseribed as a completely serpentinized and carbonatized peridotite
with less than 1% sulphides, mainly pyrite with occasional blebs of
chalcopyrite, millerite and violarite. Buchan noted that the "sulphide
assemblage is similar to many observed in ultrabasic rocks from
E. Manitoba and E. Ontaric”. An assey on the ground sample gave 0.26% HNi.

About 2 km to the north of Gurbis, Lundmark discovered a WNE
striking mineralized shear which he could trace over a distance of
nearly 1500 m (Pig.l, locality C). He recognized pyrrhotite, pyrite,
traces of chalcopyrite and some carbonates and reported that the rusty
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colours indicated a width of 3 to b meters. Samples 1545/H23/HL3 and
1545/H26 /HLT were described in the mentioned report by R. Buchan who
concluded that they represent a sheared and minerslizsed contact
between quartsite and pyroxenite, showing contact metasomatic effects.
The disseminated sulphides consist mainly of pyrrhotite (about 25%
markasitized), and minor chalecopyrite.

In the northern part of their area, Messrs. Lundmark and Eprstad
systematically examined all magnetic anéd EM anomalies shown on the
availadble aerial geophysical survey maps, and also the mineralized
shear zones on the Gorszejokka previously described by Boye Flood.
This led to the discovery of a number of basic and ultrebasic
rocks by Erstad but in meny cases the ancmalies are situsted in areas
completely covered by glacial material and swamps. It is for this
resson that it cannot be said to what Xind of rocks the big magnetic
anomaly to the north of Larsfossen relates. Two bodies of
ultrabasics were found to be the cause of the local magnetic
ancmalies in the Haalkeelven to the west of Larsfossen. The vestern
of these lens-shaped bodies is about 1000 m long and strikes in
an E-W direction (Fig.l, locality D). Bample 1545/M1T/HEM from this
body vas examined by Buchan; according to his report pleonaste and
chrome spinel are the prominent accessories and specks of sulphides
are guite rare in the rock classified as harzburgite.

Eight, or possidly 15, EM anomalies recorded over the poorly exposed
plateau to the south of Larsfossen fall into a definite zone inside
the amphibolites and intercalated biotite hornmblende gneiss of the
Maritskogen anticline shown on sheet Golmak of the 1:20'000 maps
(enelosed in PART II of this report; see also mirborne geophysical
map 1:50°000, sheet 2033 II), Lundmark observed some sulphides and a
5 em thick graphite band in outerops which fall into this folded zone.
The fact, that the EM anomalies follow the same suite of rocks from
the south to the north side of the easterly plunging Haritskogen anticline
strongly suggests that they are caused by conformable graphite bearing
horigons with associated minor sulphides (see sketch on rig.1).

Some of the EM anomalies to the west and southwest of Grinvann
appear to relate to mica schists which carry some pyrite and pyrrhotite.
Hone of the sirborne anomalies of the northern ares led to the discovery
of economically interesting mineralizations.
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Noteworthy mineralized shears were discovered by the prospectors
on both sides of the Gorszejokka to the BE of Grinvann and on the NE-side
of Grinvann (Pig.l, loeality E). The shears were originally believed
to fall into & continucus sone and were deseribed accordingly in
previous reports. The area was re-investigated in 1967 by E. Overwien
and the writer, and an EM ground survey wes carried out. The work will
be described in a separate report. ESulphide samples collected by the
prospectors looked attractive macroscopically, particularly a massive
sulphide breccia, but the result of all analyses carried out in
Kristiangand was very disappointing. The best values cobtained were:

Hi 0.05%; Co 0,01%; Cu 0.28%. Samples 1545/J27/HLL and 1545/J27/HLS
were described by R. Buchan who concluded that the massive sulphide
breceia, essentially composed of heavily markasitized pyrrhotite, did
not contain any pentlandite. Thiz iz born out by the result of a wet
chemical assay made in Thornhiil: Ni 0.06%; Cu 0.11%. It may be

added here that the result of the recent work does not alter the verdict.

Boye Flood repcrted on the mineralization in alternating layers
of amphibolites and grancdioritie gneiss vhigh occurs on the
Gorszejokka, about 2 km downstream from Larsfossen (Fig.l, locality PF).
He observed that the sheared, NW striking rocks carry graphite and a
poor impregnation of sulphides, mainly pyrite. The best values of 3
analyces wvere as follows: Ni 0.01%; Co 0.00T%; Cu 0.008%. The work
by the prospectors merely confirmed Flood's results. The ocecurrence
falls into & gap in the airborne survey, but the geological setting
indicates that it is situated in the northern flank of the above-described
Maritskogen anticline and zone of EB{ anomelies.

The second occurrence on the Corzzejokka previously described
by Flood was re-exsmined by Lundmark (Pig.l, locality G). Lundmark
recorded that the sheared sulphide zone 43 40 m long and about 5 m wide,
and composed of massive pyrrhotite. pyrite, traces of chalcopyrite, and
some graphite. It was not registered by the airborne geophysical survey.
The snalysiz of & sample collected by Lundmark showed: Ki 0.04%;
Co 0.014%; Cu 0.8%; Fe 26.1%; & 18.1%. The values are higher than the
ones given by Flood but they do not change his conculsion that the
pyrrhotite is very poor in nickel and that the two occurrences
investigated by him in the lower Gorzsejokka "should not attract
any further interest”., The same holds true for a sulphide-bearing shear
found to the south of the Gorzeejokka and about 1000 m to the east of
the just described onme.
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The prospectors vere also panning for gold at the site of the
old "Thesens Gullfelt" near Larsfossen and elsewhere in the area but
details of this work were not recorded. On completion of the

Gorszzejokka prospecting work, Lundmark reported that "nothing of
economic value was seen'.

C. ANARJOKKA AREA

To the porth of Storfossen, the long magnetic anomaly which runs
along the west side of the Anarjokka was investigated and some traverses
were made with the handmagnetometer. The anomaly roughly parallels
the boundary of the granulite zone and extends over amphibolitie rocks
which ineclude some altered basic rocks. Accessory chalcopyrite vas
noted in such basic roek but nothing of economic significance was found.
In the poorly exposed area wast of the line Etorfossen-Helligskogen,
the available evidence indicates the presence of migmatitic granites
and gneisses. It was considered unattractive from an eccnomic peint of

view and, consequently, recomnnaissance traverses were widely spaced.

Some interesting mineral associations were discovered inm the
Helligskogen area. The pyroxene-bearing biotite-garnet-plagicclase-amphibole
fels or "gabbro pegmatite" is briefly deseribed under basic dyke
rocks in PART II, chapter 4. Samples 0/21A and 0/21B were examined by
R. Buchan. According to Min.Section Report No.hUT and Appendix dated
January 2Tth, 1966, they are coarse-textured gabbroic rocks composed
of andesine-labradorite and ortho-pyroxene with a secondary siliecate
assemblage and apatite. The coarse pink garnets are pyrope-almandine
(R.I. 1.77 - 1.79). Opaque oxides and sulphides add up to 4% in some
samples, Clino-enstatite, actinolite and radiocactive inclusions in
biotite were determined in other samples, and alao accessory
tourmaline and zircon. The presence of slightly radioactive minerals
was further confirmed by Gelger counter tests in the field. Specks
of molybdenite were noted macroscopically. A "scapolite-apatite-hornblende
pegmatite” discovered in the strike direction of the "gabbro pegmatite"
vwas described by Buchan as altered pyroxenite with 15% scepolite
(Bample H/14; see Pig.l, locality H}.
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An elongated, lens-shaped or dyke-like body of pyroxenite
is present at the rapids called Portfossen (Fig.l, locality I).
In sample 0/18, Buchan determined pyrrhotite (2%), marcasite and
pyrite (68), fine grains of chalcopyrite (2%) and cracks infillea
with goethite, He also observed that apatite is a prominent accessory
mineral, A sample analysed in Kristiansand gave: Ni 0.15%; Co 0.008%;
Cu 0.014%; Fe 8.6%; 8 1.3%, Graphite schists were found in a nearby
shear rone.

It is interesting to note that the described pneumatolitic-

bydrothermal mineral-association, the basic and ultrabasic dyke rocks
and graphite bearing shear fall into a belt in the border zome of
the granulite complex and anorthosite magssif of Angeli, Finland.
This border zone is generally interpreted as a thrust belt. Long,
narrov lenses of ultrabasics cccur in the southern continuation in
Finland but, so far, no economically significant minerslization was
found in this belt.

Panning at the old gold washing site in Helligdalen produced
1 to 3 flakes of gold per pan (Fig.l, locality K).

In the amphibolitic rocks in the gorge below Ulvefossen,
V.H. Wiik observed bands containing &ver 5% pyrite (Fig. 1, locality L).
This produced a conspicuous rusty colour on foliation and joint planes
over a distance of about 1500 m. Semple W/9 from such & band was
described in the mentioned report by Buchan.

Good exposures were encountered in the Skiecamjokka to the
north and south of Jorbaluobbal. E. Overwien mapped several dykes of
altered ultrabesics and a long, narrow zone of & meta-gabbroic rock with
minor pyrrhotite in a sequence of partly migmatized paragneisses and
amphibolites. Some pegmatitic soda-feldspar rocks were also noted.
The river runs more or less parallel to the foliation strike, thus only a
limited section of the sequence could be studied. However, the available
observations suggest that one is dealing with a comparatively lov level
or "roct-zone" of a thrust belt. A concentration of pyrite vas discovered
in a narrow layer of a banded paragneiss to the northeast of Jorbaluobbal.
Bample 0/S1 from this occurrence was examined by Buchen and so vere
samples 0/62A%B and 0/69AMB of meta-ultrabasics from localities
south of Jorbaluobbal., Pyrrhotite with accompanying pentlandite, mainly
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intergranular or bdblocky, and traces of millerite were recognized., The
samples genrally contain a fair amount of magpetite (4-8%). A speecial
spectrographic analysis of serpentinite 0/69 (Fig.l, locality M) made
in Kristiensand gave the following result:

Au Pa Pt Rh
0.0k 0.20 0.20 0.10 ppm

Overwien also located a weak mineralization in a fractured
hornblende gneiss adjacent to a dyke of serpentinite in the upper
Anarjokka (Fig.l, locality K). Sheared paragneiss from the same
locality contained graphite.

Ho econamically interesting sulphide mineralization was found in
the course of the Anarjokka investigation.



D. NJULLAS AND REMAINING SOUTHERN AREA

Field work in the southern area started in 1965 and wvas
continued in 1966 (ef.Fig.3, PART II). Airborme geophysical survey
maps cover the greater portion of the area. The recorded magnetic
and EM anomalies were exemined geologically and followed up by
geophysical ground surveys. The outcome of this work is described
in chapter 3 below but some points of geological interest and
additional information are added here.

A number of exposures of basic and ultrabasic rocks were
mapped in the southern strip along the Skiecamjokka. This strip is
situated in the continuation of the rocks described above from
Jorbaluobbal. One small magnetic anomaly about one kilometer to the
vest of the river probably relates to a serpentinite found nearby
(Pig.1, locality 0). ¥No sulphide mineralization was observed in this
part of the area,

The strongest magnetic anamaly of the southern ares vas
recorded to the east of Burhaugen (Fig.1l, locality P). Outcrops are
present only on the margin of the anomaly but they indicate that it
is caused by magnetite-bearing quarteite which is locally sheared and
brecciated. The magnetite is accompanied by minor pyrite and {is

Probably concentrated in several parallel shears. The rocks vere
previously described by Boye ¥lood (ef.chapter 3, D.6, and enclosed
geophysical survey map),

A plug-like body of serpentinite (meta-peridotite) surrounded
by foliated and locally folded actinolite-chlorite schists was discovered
by Per Aagaard, one of our studenty, to the southeast of Vaakdalsvann
(Fig.1, locality Q). It is situsted between lines P35 and P36 and was
not registered by the airborne survey. The "éggggggggpggg" body and
neighbouring area were mapped in detail by Lars Kirksmther and
handmagnetometer traverses wvere made by V.H. Wiik. No noteworthy
gsulphide assemblage vas found but chrysotile asbestos noted in a folded
layer would appear to be quite unique for this part of Finmmark.

The result of the geological investigation is presented on the
enclosed map 1:5000.
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Lenticular bodies of gabbros occur in & belt which strikes from
Njullasfjell in a northerly direction over Burfjell to Copolcokka,
i.e. over a distance of at least 15 km. These gabbro bodies stand out
topographically as ridges and low hills. On the airborne survey map
vhich covers the southern end of the gabbro belt, they show up as
magnetic anomalies, particularly the higheat part of Njullasfjell.
Detailed geological investigations indicated that the magnetic pattern is
at variance with the outcrop pattern of the gabbros. However, it seems to
be in support of the geological interpretation of these gabbros as large
lenticular bodies emplaced along a steeply easterly dipping, aomposite
thrust zone. The nature of the gabbro was studied by V.E. Wiik {see PART II,
chapter 4). Samples O/TMA & B from Burfjell were described by R. Buchan
in Min.Section Report No.hhT. He observed that the altered gabbro and
related scapolitized rock contain 4 to 5% ilmenite, or ilmenite and magnetite,
1 to 2% pyrite, and traces of chalcopyrite and pyrrhotite. No significant
sulphide minerslization was found in the field (ef.also chapter 3,
D.5 and 7, below).

The Njullasjokka EM anomaly zone detected by the airborne geophysical
survey was followed up by ground surveys by E. Overvien and party. The
anomaly zone includes several conductors which could be traced from south
of Njullasjokke (Fig.l, locality R) across the river and in a northerly
direction to the west of Vaakdalsvann. Kumerous occurrences of more or less

sheared ultrabassics and micaceous rocks with sulphides and, in places,
graphite were found in thie 300 to 40O m wide belt which is interpreted
as thrust zone. The ultrabasic rocks shown on sheet Inari-Utsjoki of the
geclogical map of Finland (scale 1:400'000), at the southern tip of

our area, also fall into the aligmment of the anomaly zone. Unfortunately,
there are only boulders and no outerops of ultrabasics on Pandefjell and
there is no clear-cut proof of e link between the outcrop ir Finland and
those of Njullesjokka. But a total length of over 20 km is quite probable
for the Njullasjokka EM anomely zone.

The geology and mineralization of the Njullasjokka EM anomaly zone
is described below by E. Overwien and the result of Buchan's examination of
sample 0/110 is mentioned there. The writer's observations from a visit to
the ¥jullasjokka are recorded on the geological sketch section, Fig.Z2.

Bo far, results of assays did not show any economically attractive
concentrations of nickel-copper sulphides. However, the magnitulle of some
of the recorded EM anomalies is very remarkable (see enclosed "Map from
central Njullas ..." and geophysical survey maps).
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On the fiat surface to the east above Bieidejokka
Lars Kirksether found a small outecrop of & serpentinized peridctite
in a suite of northerly striking quartzofeldspathic gneiss and
amphibolitic rocks (Mg.l, locality 8). Wumerous blocks of
ultrabasics noted in the neighbourhood, with concentrations indicating
an in situ position in places, suggested the presence of a fair-sized
body. Much time was spent on checking blocks for mineralization. BSeveral
DMG tests on sulphide-bearing samples were positive. A phlogopite
gerpentinite examined by R. Buchan {Min.Section Report No.499) contained
2% pentlandite and slightly less pyrrhotite, and over 3% nagnetite + chrome
spinel. A fire assay carried out in Kristiansand on a collection of
rocks (EGH/533) from the "Kirkssther Ravine' occurrence gave:

Ag Au Pd Pt Rh
8 0.09 0.3 0.2 0.2 ppm

The ultrabasic rocks do not show up as an anomaly on the airborne
geophysical survey maps. Geophysical ground surveys outlined 3

conductors parallel to each other as well as to the Njullasjokka EM anomaly
%one vhich is about 900 m to the east (see chapter 3, D.L, and enclosed

geophysical map on which all geoclogical observations are recorded).

The eastern Rgesjg FM ancmaly detected by the airborne survey
and followed up by EM ground work in 1965, extends over a zone which is
almost completely covered by glacisl deposits. A small outerop mapped
as pegmatite provided no clue as to the cause of the enomaly. On August 8th,
1966, a 10 m long prospecting trench was started at line 360 £, where
E. Overvien had predicted a minimum thickness of overburden over the
eonductor (Pig.l, locality T). Bedrock was encountered one to two meters
belov surface and blasting revealed a fractured, pegmatitic
albite-rich rock with sulphides. Samples EGH/SL2(A)&(B) from the trench
and sample 0/124 from e cut in the nearby outcrop of pegmatite were
described by R. Buchan who interpreted the rocks as of probable
metasomatic origin. The sulphide content of these rocks varies from
traces to about 6% pyrite-marcasite after pyrrhotite and fincludes s little
molybdenite (order of 0.001 to 0.01%) and traces of chalcopyrite.
The results of spectrographic analyses and of & fire assay for gold and
pletinun minerals were very disappointing. The mineralization is
described below by Overvien. The writer's field observations are
presented on the geological section: Fig.3.
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PHOTO PLATE II

Phote E.G.H. 10.8.1966.

The prospecting trench along profile 360 8§
of eastern Rgesjy EM anomaly looking in a
westerly direction. Fractured, sulphide-
bearing albite-rich rock of metasomatie
origin was encountered 1 to 2 m below sur-
face and over a length of 9 m. Trench had
total length of 10 m and tremolite schists
were found at end of trench marked by one
of the students. The last ridge feature in
middleground and terrain in background is
occupied by the Rgesjs granite. The two
Rgesjds are gituated between the ridges in
the middleground and cannot be seen.
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Some of the anomalies detected by the airborne survey fall into
areas where no outerops could be located. In case of the Laksefjell
magnetic enomaly (Fig.l, loeality U}, the few marginal outerops do
not provide an entirely satisfactory explanation as to the cause of
the festure. Beveral of the recorded M anomalies could not be

confirmed by geophysical ground surveys.

The geological traverse along Njullasjokka from its confluence
vith the Skiecamjokka in the east to Kotkanpesa in the west did not
produce anything of possible economic significance beyond the
mentioned observations from the Njullasjokka EM anomaly zone. Geiger
counter traverses vere made from Skiecamjokka along Njullas jokka and
then over Njullasfjell to Njullas Camp, and slso along parts of the
Kotkanpesdsection (pegmatites) with negative results.
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2. AIRBORRE GEOPHYBICAL SURVEY (E.0.)
A. GENERAL

This chapter is essentially a condensed transletion of the
geophysical report dated September 28th, 1965, written by
Director I. Aalstad, Geophysical Depertment of Norges Geologiske
Undersgkelse in Trondheim, For map references etc., the original
report is enclosed.

The report deals with combined magnetic and electromagnetic
airborne survey carried out by the Gecphysical Department of K.G.U.
on behalf of A/S Bulfidmalm, Two separate areas of a total of 1300 k12
vere covered betveen Karasjok and Kjullas. The profiles were flowm
in an east-vest direction at s beight of 100 m above ground, the
distance from one profil to the next is 1000 m in the northern area
end 500 m in the southern one.

The topogrephic conditions were considered fawvourable for an
airborne survey, but it proved difficult to navigate the plane with
the desired accuracy because of the poor quality of the existing
topographical maps.

B. INSTRUMENTS AND SURVEY METHOD

The survey was carried out with a Lockheed 12, twin-engine
plane, For magnetic measurements the plane was equipped with =
continuwously recording type AN-ASQ-3A magnetometer. To minimize the
effect of magnetic materiml in the plane, the detector unit was placed
at the end of a 2 m long tube fixed to the resr end of the plane.

A complete compensation of the magnetic disturbances caused by the

plane vas accomplished by means of small magnets. The magnetometer

is a flux-gate instrument and contain 3 flux-gate coils, 1 measuring

coil and 2 orientating coils., By neans of servo-motors, which are controlled
by signals from the orientation coils, the measuring coil will always be
directed along the lines of force in the magnetic field, independent of
movements of the plane., The signel from the measuring coil is

transferred to & recorder in the plane, vhich will register variations

in the total field of the earth. The measuring-accuracy of the
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magnetometer is approximately 1 gamma. Maximum deflection of the
recorder pen is about 10 cm, and it can be adjusted to correspond to
100, 200, 500, 1500 or 5000 gammas. When the anomalies excesd the
chosen value for maximumm deflection, the seale can be displaced in
steps of 50, 500 or 5000 gammas, Thus even high anomalies can bde
measured with high aceuracy.

The electromagnetic equipment used was developed and produced
by Geofysisk Malmleting (now Geophysical Department of §.0.U.).
It consists of a horizontal transmitter loop around the plane and
& receiver coil attached to a towing line 120 - 150 m behind the
plane and 40 ~ 50 m below it. The trussmitter loop is supplied
with alternating current vhich generates an alternating electromagnetic
field of force. By passing possible conductors in the ground, there
will be induced alternsting current in these. By means of the
receiver-coil the phase displacerent betveen the primary field and
the secondary field from the induced currents is measured, and the
phase displacement will be registered. The messurement is made
simultanecusly on tvo different frequencies, respectively
500 and 2500 periods per second. The registration occurs on tvo
different channels on the same recorder as the magnetomater-recordings.

The height of the plane above the ground was messured
continuously by means of a radio-altimeter of the type AP-A-1. The
height was recorded simultaneously on a special channel on the

same recorder as the magnetic and electromagnetie readings,

In order to state the exact cource of the flight lines a
35 zm strip camera was installied {n the rlane to take numbered
photographs of the ground at intervals of approxinmately 2 seconds.
Every picture taken was marked automatically on the common recorder,
and thus co-ordinated with the other recordings.

The survey took place from the 5th - Gth of July under good
veather conditions. Por corrections of the daily variations in the
earth magnetic field and for drift in the nagnetometer a check-point
was chosen in the northern area and one in the southern to vhich
the profiles vere attached. Fipally, one flight ves msde scross the
2 cheek-points 30 that all profiles could be referred to the
same megnetic level.
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C. DATA PROCESBING.

A photo-mosaic was made by K.G.U. using the “slottet templates"
method. A number of the photographs taken during the survey wers
ideptified and plotted on a transperent sheet covering the mosaic,
and the profiles wvere drawvn through these points.

The magnetic recordings vere corrected for drift and daily
variations and then plotted. Assuming that the plane was flying
along straight lines vith constent speed between every photograph,
the plotted figures should be at the right spot on the map. These
figures form the basis of the magnetic contour maps. The figures are
related to an arbitrary chosen level.

The plotted points also served to mark the electromagmetic
ancmalies along the profiles. In order to separate the recordings
of the two frequeneies, the anomalies of 2500 p/s and S00 p/s were
plotted respectively above and belov the profile lines.

D. RRSULTS

The result of the airborne survey is presented on the contour
meps in scales 1:20'000 and 1:50'000,

With regard to the magnetic ancmalies the following ought to
be mentioned:

(1) The magnetic field is only measured along the indicated
profiles, vhile the contours are estimated to run as a conmeetion
between points with the same intensity. The costours therefore already
represent an interpretation of the measurements,

(2} The maps show the varistions in the totel earth-magnetie
£ield and not, as in the cese of ground survey, in the vertical rield,
For anomalies running east-west these might be scmevhat displaced compared
to the masses causing the anomalies.

The used electromagnetic system gives anomalies 4 to 5 times
stronger for flat lying conduetors than for steeply dipping ones.
Therefore, the possibility of detecting a conducting zore depends
on its dip.
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A8 slreedy mentioned only the phase displacement is registered.
lovever, by measuring simultaneously with 2 frequencies it should
be possible to say something about the eomductibility: A poor
conductor ounly gives an ancmaly on the higher frequency, (2500 p/s),
a medium-good conductor will give approximately the same anomalies
oa both frequencies, and a good conductor only an ancmely on
the lower frequency (500 p/s).

E. ADDITIORAL INFORMATION

During a visit to W.G.U. in May 1967, quite a lot of the
recording tapes were checked by the writor. It vas learned that a
part of the survey was carried out under weather conditions with
local conceatration of static electricity which made it necessary
to frequently adjust the EM instrument. It is therefore possible
that some conductors were lost and that some of the more dubious
encmalies vere caused by the weather conditions. Over some mountains,
and alsc vhere navigation errors accurred, the altitude of several
profiles was probably in parts too high {above £ - 800 feet) to Aetect
rossibvle conductors. This is clearly demoustrated across the
Njullas jokka EM-zone.

Those deflections on the recording tapes interpreted as
ancualies by the writer were added to the original map with =a
special symbol,

Many magnetic and electromagnetic ancmalies detected by the
airborme survey were checked in the field for outcrops and by
geophysical methods (see chapters on General Prospecting Operation
and Geophysicel Ground Survey).

Special maps in scale 1:50'000 were made to show the airborne
ancmalies checked on the ground (Enclosures),
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3. GEQPHYSICAL GROUND SURVEY (E.0.)

A. GENERAL

In 1965/1966, all geophysical ground surveys with the
exception of some magnetometer traverses were carried out in the
southern ares covered by the airborne survey.

B. ELECTROMAGNETIC INSTRUMENT AND SURVEY METHOD

The used electromagnetic equipment is an EM GUN produced
by ABEM in Sveden. The primary field is set up by a trensmitter unit,
consisting of a transistorised oscillator and a transmitter coil
wound on a ferrite core (the transmitter staff). The measurements
are made with a receiver unit consisting of & receiver staff and a
compensator-amplifier unit., A pair of headphones connected to the
amplifier serve as a null instrument when measuring. The transmitter
and the receiver staffs are connected to the compensator-amplifier
unit by & lightwveight reinforced cable.

The instrument vorks on two frequencies (1760 ¢/s and
k40 ¢/s), and the compensator is calibrated so that the readings
on its two scales correspond to the in-phase (Resl) and the
out-of-phase (Imaginary) components of the field vector expressed
as percentages of the primary field strength.

In the field a baseline is laid parallel to the suspected
conductor and traverses are run by means of a compass., The
feeding cable between the transmitter and receiver (60 m) is used
a8 a tape. The distance between the profiles for a reconnaisance
survey was 240 m, but for more detailed work traverses were made
at 120 m and 60 m intervals.

The terrain in the investigated area was usually flat and
therefore favourable for an F{ survey, but small lskes and numerous
swvamps make it often difficult to run continuous profiles. In hilly
terrains a Paulin barometer vas used to measure the difference in
altitude between receiver and transmitter staff for calculating the
terrain correction for observed real component of the vertical
field vector.
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C. MAGNETOMETER SURVEYS

The instrument used vas a small handmagnetometer made by N.G.U,
(sccuracy 100 without using tripod). Traverses were run by the

compass snd pacing method or along EM profiles, and observations were
normally taken every 10 m,

D. DESCRIPTION AND INTERPRETATION OF FIELD WORK

The chapter mainly deals with the surveys carried ocut during
the summer of 1966, but the work in the Rgesj¢ area previously
reported on is also briefly reviewed (see Report from a Geophysical
Survey in the Njullas area of Kautokeino Herred in Finnmark, Norway,
August 1965).

Maps of aress surveyed in 1966 and the amended map of Rgesj¢ E
are enclosed, A special map in scale 1:20'000 from central Njullas wvas
made to show all EM anomalies detected by airborne and ground surveys,
and all outcrops within the aree investigated by ground geophysics in 1966.

1. Area ¥ of vestern and eastern Rgesjg

Most of the airborne EM anomelies in this area show up very
well on the highest frequency (2500 c/s) on the zecording tape, while
on the lower frequency (500 c/s) the readings ere rather dubious.
The ground survey carried out in 1965 did not detect any definite
conductors over the airborne mnomalies, although within the investigeted
ares there occur same weak and irregular anomalies. Since the
anomalies mainly occur above swamps, their appearance vould be
influenced by the svamps, The anomalies do not represepnt the normal
shape of a conductor with dip which could be expected in this area.

Magnetite in the bedrocks could also produce some of the anomalies.

2. The eastern Rgesjg anomsly, (see map).

A strong conductor was outlineiover the airborne EM anomalies
in 1965. Trenching vas carried out in 1966 in profile 360 8 from the
hanging wall to the foot wall of this conductor. Bedrock exposed in
the trench is s fractured, sulphide-bearing, albite pegmatite with
minor microcline of probable metasomatic origin.



PHOTO PLATE III

Photo E.G.H. 20.8.1965.

Geophysical ground survey with the EM GUN in the
area covered by glacial deposits in the northern
part of the eastern Rgesjg EM anomaly.

Photo E.O. 10.8.1966.

Trenching along profile 360 § of
eastern Rgesj¢ EM anomaly.
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The pegmatite contains locally up to 6 § pyrite-marcasite after pyrrhotite.
Although sulphides ere enriched along joint planes it is dudious

that this wesk mineralization can produce such a comparatively

strong conductor.

Beneath the foot wall of the pegmatite there is a rotten, soaypy,
and faintly rustcovered actinolite-chlorite schist with some biotite.
If this rock., which is very weathered near the surface, carries a
sufficient amount of sulphides, (or graphite)}, and has a certain
extension in the strike direction, it may cause the detected FM anomaly.

Blasting in the outcrop near the abomaly in profile 240 S ghowved
that it was mineralized in the same way as the pegmatite in the trenmch,
but it seemed to contain somevhat more molybdenite as scattered hlebs.
To establish what reslly produces the EM anomaly one would have to put
down a short drill hole or do some more trenching.

3. The Kjullasjokka EM ancmaly zone (see maps).

The airborne survey detected several EM anomalies associated
with magnetie highs slong & N-8 striking zone near Njullasjokka.
(Elsevhere Njullasjokka is referred to as Njullaselv or Ljullas River).
In 1962, B. Flood found ultrabasics near this zone and it was decided to
follow up the airborne anomalies by ground geophysics and mapping.

Severel more or less strong conductore, often arranged in an en
echelon pattern, were traced for nearly 8 km to the north and south
of Njullasjokka, The zone probably extends further southwards as there
are veak indications of possible conductors in this direction on the
recording tape to as far south as the border of Finland. In the
northernmost airborne profile (nr. 35) adjustments of the EM instrument
have taken place just above this zone, but from the EM map one can see

that anomalies still oceur in the northermmost profile on ground.

The IM ancmalies appear to follow a 300-%00 m wide structural zone,
probably a thrust, along which ultrabasics seem to have been intruded.
East of Njullaavann and southwards this sone of more or less sheared and
cataclastic rocks seems to follow the eastern border of the Heatfossen
sequence of amphibolites. Approximately 2.5 km N of the Ejullasvann
the border bends tovards porthwest while the anomaly zone continues
towards north.



Outcrops within the zone are only found near Njullasjokka and
partly along the eastern shore of some lakes 1-2 km N of the river.
Elsevhere, the zone is covered by swamps and moraine, probably with
a thickness of 10-20 m. The strongest ancmalies occur in the river section
vhere the conductors will be situated closest to surface. The B¢
anomalies are believed to be caused by seversl Z-S striking zones
containing sulphides and possibly graphite in places. BSheared talcose
serpentinites, waterfilled fractures and to a large extent swampy
ground vill also influence the conductivity of the ground.

Sulphides amounting to less than 10% are found in a fractured
talcose serpentinite (metapyroxenite) in the river section. The sulphide
sssemblage consitas of pyrrhotite enclosing blocky and flame pentlandite.
Chalcopyrite, chrome spinel and magnetite are also present. Two samples
analysed in Kristiansand comtained 0.2 and 0.26 ¥ Ni.

Traverses with the handmegnetometer indicated that the
serpentinite is probably more than 250 m long and approximately 50 = vide.
In the eastern part of the zone there are several alongated bodies or
dykes of meta-ultrabesics giving rise to very high magnetic anomalies.
They seem to be situated just east of the strongest EM ancmalies and
eontain much more monoelinie amphibole than the former rock.

In an outerop of a dense, fine-grained, greyish-greenish gneiss
vith granular texture and consisting of T0% plagioclase, 205 phlogopite
and muscovite and minor chlorite, clinomoisite, rutile, apatite and
sphene, the same assemblege of sulphides occurs as disseminetion and as
enrichments along fracture plenes. The mineralization is much weaker

than in the serpectinite, and the rock also contains around 1% of graphite.

Bulphides also occur in a special type of sheared mice schist
descrived in PART II under micagneiss /micaschisi, The outcrop is
situated near s lake 1300 m K of the river and contains wp to 5% sulphides
as elongated grains parallel to the foliation. The sulphides consists
mainly of pyrrhotite with miner chalcopyrite and marcesite. Ilmenite
and magnetite are present, and graphite occurs aa an accessory.

A sample frok another outcrop of probably the same schist 300 m
further to the north contains 2% ilmenite and 33 graphite. It {s
possible that this schist acts as a veak conductor. Diamond drilling
soems to be the only vay to find out vhat causes the IM ancmalies.



PHOTO PLATE IV

Photo E.O. 4.8.1966.

Picture shows the flat ground to the east above
Sieidejokka as seen locking in a NE direction.
Here, a small outcrop of serpentinized peridotite
was found and a subsequent EM ground survey led
to the discovery of the Kirkse#ther Ravine EM
anomaly which was not recorded by the airborne
gecphysical survey.
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b. The Kirkssther Ravine near Landgudelv (Sieidejokke) (see map).

A poorly exposed occurrance of & serpentinized peridotite within
8 sequence of amphibolites and quartzofeldspathic gneissee near Landgudely
contains up to 5% sulphides. According to Buchan, one specimen
contained 307 olivine, 257 serpentine, 20% phlogopite, 10% talc, and
6% carbonate. Blocky pentlandite and pyrrhotite inm fairly equal amounts

are normally accompanied by chrome spinel and/or magnetite in intexgranular
patches.

¥o airborne LM anomalies were detected over this peridotite, but
because it contained some sulphides, it was decided to run some
profiles witu the EM OUd over the ground, It can also be mentioned
that 10 n esst of the ocutecrop there are some swall dlocks of a dioritic
rock with granoblastic texture comteining more than 30% of oligoclase
&nd provavly less than 5% pyrrhotite and warcasite. Another small bloek
vithin the investigated area coutained same graphite (less than 5%).

Ihe brief ground survey detected 3 medium to strong conductors
vhich seem to be parsllel to the foliation of the surrounding zneisses.
Prom tae 4 profiles with 120 m intervsls it is impossidle to say
anything about the extension of the conductors.

A traverse across the peridotite vith a handmagnetoueter
indicated that it is very narrow. Becuuse of the lack of outerop the
only way to find out vhat couses the [M enomalies is to drill.

However, one should first do some supplenentary EM and magnetometer work,

5+ Alrborne EM ancmely in profile 39 in the southern part
of Burfjell (see msp).

The airoorne EM anomaly which is obvious from the recording tape
on both frequencies, probably occurs above the extension of the
Burfjell pabbro towards south, Traverses vith the EM GUN did not detect
any conductor, but the magneicmeter cutlined the magnetic high indicated
by the airborne survey.

One profile was extended westwards to cross a known occurrence
of an ultrabasic dyke. In-phese values higher than 100% across the
dyke could be explained by & high content of magnetite.
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€. Magnetic high east of Burhaugen (see map),

Iwo M traverses across the magnetic high of 6000 were negstive,
In-phase values higher than 100% near the centre of the ancmaly could
be due to & high magnetite content. Quartzites and mica gneiszses
some hundred meters vest of the anomaly and also north of it near the
Njullas river are locally fractured and brecciated with magnetite and

minor pyrite precipitated along joint planes,

Traverses with the handmagnetometer gave an irregular pattern
of magnetic snomalies near the centre of the magnetic high detected by
the airborne survey.

T. The Njullasfjell magnetie high (see map).

An aeromagnetic anomaly of U550 at Njullasfjell is caused by
a hyperite pabbro or metagabbre which locally contains a fair amount
of opaques. One specimen showed approximately 4% ilmenite, 3% magnetite,
1% pyrrhotite and traces of chalcopyrite.

4 traverses on ground aseross the intrusive éld not detect any
conductors. Some high in-phase readings are probably caused by concentrations
of magnetite. Two profiles with handmagnetometer agree well with the

sirborne magnetic high.

8. Airborne BM snomaly in profile 52 (see map).

The anomuly shows up very well on the recording tape, and there
is also a dubious one on the highest frequency in the next profile
to the north. The Ef survey on ground gave somevweak anomalies
vwhich are interpreted as an effect of the overburden or magnetite
in the bedrock,

9. Airborne EM ancmaly in profile 49 at western part of Burhaugen
(see map).

The ground survey over this airborne anomaly, which is evident
on the high frequency but somewhat dubious on the lower one on the

recording tape, was quite negative.
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