
Bergvesenet
Postboks 3021, 7002 Trondltenn Rapportarkivet

Bergvesenet rapport nr

BV 1334
Intern Journal nr Internt arkiv nrRapport lokaliseringGradering

Trondhcim Fortrolig

Kommer fra

USB

Ekstern rapport nrOversendt fra Fortrolig pga


Utmål

Fortrolig fra dato:

Tittel

Results from magnetie investigations of'the Fen area in 1980

Forfatter Dato

C. Carstens 30.05 1981

Bedrift

ELKEM A/S

Kommune FylkeBergdistrikt1: 50 000 kartblad1: 250 000 kartblad

TelemarkØstlan dske 17134 SkienNome

Fagområde

Geofysikk

Dokument typeForekomster

RapportFen sfeltet

Rastofftype

Malm/metall

Emneord

Cb Fe P REE ScTh V
Y Nb

Sammendrag

Vedlegg (halvtransparente):

Geologisk kart ( Etter Sæther 1957)

Bakkemagnetiske målinger, rådata
Bakkemagnetiske målinger, profiler
Bakkemagnetiske målinger,lsomagnetisk kart



Divicion

REPORT

To Nanncjement Committee of Fenco
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SIRWPKYft Results from magnetic investigations of the
Fen area in 1980.

SUMMRRY

The main objective by carryinglout new magnetic investigations

in the Fen complex was significant discrepancics between the

previous base map containing the magnetic data and the pre-

sent base map.

Compared with previous results from 1949 the most important

magnctic features do not differ much. However, the present

magnetic results are more detailed.

A rather predominant feature of the magnetic results is the

norlh-south running magnetic anomalies which are partly pene-

trating different geological structures. On the basis of

sunceptibilify investigations on one of those anomalies we

have ebtained quite clear indications that a søvite structure

with somc magnetite in it seems to extend below a thin cover

of hasic silicate rocks in the south.

By comparing some assaying with the N-S running magnetic ano-

malies it scems to be indications of a possible correlation

bets:.(annagnetic anonalies and interesting amounts of niobium

in thn sOvite. Knowing that also interesting orades of rare

earth consentrations may occur together with dikes of magnetife

we have to pay attention to elogated magnctic anomalies. Such

exploration objects are described in this paper.

So far the magnetic investigations secm to be useful for the

evaluations of the Fen complex, but to obtain.as much as pos-

sih1e from the magnetic results it is necessary to carry out

more susceptibility investigations.

Place/ date

Oslo, April 30, 1981.
" 7t

.

C.W.Carstens
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INTRODUCTION

1.1 Backgroung  for the investigations.

The main reason for carrying out new magnetic invesligations
was the discrepancies between the base map on which the pre-
vious magnetic results are presented and the present eco-
nomical maps.

1.2 Field operations.

The measurements have been carried out in a similar grid system
as the previous measurements. The distance between the pro-
file lines are generally 100m,and the space between the sta-
tions in the profiles is 20m. At some places where interest-
ing anomalies were obtained some intermediate profiles have been
made.

Some of the landowners had organized against any exploration
activity on their land. For that reaSon areas in Vipeto-
Rullekollen ard the Fensmyra area nas not been investigated
systematically.

The majority of the investigations were carried out in four weeks
time in November. The crew consisted of two men, one navigator
and one operator. The wcather was good most of the time and the
measurements were carried out without significant problems.

1.3 Ma2netic variations at the base stations. 


To check the equipment and to have a control of the magnetic
pulsations and possible magnetic storms, the instrument was
checked 3 timcs a day on base stations. Most of the time
tha base station was kept to the southwestern part of the
area. (Coordinates X=50250 Y=141000). In general the magnetic
level was rising about 20-30 Ywithin a periode of one day.
The maximum difference in reading was 56y during a periode of
9 days.

We did not find any reason for correcting the magnetic raw
data for the moderate magnetic variations.

RESULTS

2.1 Tae form of presentation of the magnetic results.

The magnetic raw data within the different profiles are presented
on a map of the scale 1:5000 (see fig. 1).

An isocontour map in the same scale has been drawn (see fig.2).

A magnetic profile map has also been drawn. By studying this
map alternative directions of the magnetio structures can be
studied. In many ways it is easier to make intorpretations from
a profile map (see fig. 3).
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For comp:Iring magnotic and geological results, Sather's

geoJogical map has been transferred into the present ceo-

nomical map. Some of Lhe latest geological information

has also been plotted on this map. (sec fig.4).

2.2 Ma2netic  back2round.

As known from previous magnetic investigations the Fen complex

reveals a magnetic high compared to the background values in

the surrounding gnciss. The magnetic values in the gneiss

varies from about 50053up to 50300-r . As a simplification

the background valuc is set to 50030'd- . The zero value in

the magnotic profile map is 5°000dy.

2.3 General fcatures of the ma2netic results.

Compared with the proviously known vertical magnetic contour

rmap the present total field magnetic map is more detailed

anoma
(see fig.2). Especially the thin and elongated magneticlicsare more Predominating. When speaking about highest

magnetic feature the present map does not in principle differ

much from the previous one.

In the north-eastern part of the Fen complex the higher mag-

netic level seems to makc up some kind of a circular high.

It is worth noticing that the gravity peak is bound to the

approximate center of that area.

Another feature about the mentioned high magnetic area is

that the magnetic field gtadually decrenses towards SSW

indicating a possible dipping exEension .)fthe known bands
ana Iun1as of magnetite in that direction.

According to the isomap the magnetic structures are generally

running in the N-S direction. This direction is not always

in accordance with the known geology of the basic silicate

rocks in the south. One explanation is that the raudhaugite

ans s(Avite which do contain most maanetite, partly may plunac

below a "cover" of the basic silicate rocks.

2.4 Comparing of ma2notic and 2eolo2ical data.


Sæther had previously to some degrec interpretated the geology

below the overburden by means of the previons magnetic results.

By comparing the quological map with the magnetic results,

the following correlation of average magnetic values and some

rock units has been estimated:
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Rødberg: 50600 -50800d-
Raudhaugite: 50500 -50700/K
Damtjernite: 50400 - 51500,
Søvite: 50300 -50500-/K
Basic sili-
cate rocks: 50100 - 503007

Because of the fact that the magnctic values are varying
much within different rock typcs, it is rather difficult
to differ the rock units in the magnetic way. The diffe-
rentiation 1,:aybe less difficult to make in areas which
are relatively magnetit low.

The less difficult rocks to differ seems to be the søvite and
basic silicate rocks when they occur together.

One striking feature of the magnetic results is that most of
the rock units in the Norsjø area are significantly magnetic
lower compared with the same rocks in other parts of the
area. The difference in the magnetic level may vary from
100-300 . One of the reasons may be a stronger degrec of

fenitization of the rocks in the Nor'sjØ area.

2.5 Results from Grubeåsen.

The magnetic structure in Grubeåsen area is running Northwest-
Southeast, a direction which is in good accordance with the
strike of the known dikes of hematite.

The two highest magnetic anomalies of about 35006(and 4000( secms
to reveal areas in which small dikes of hematite are found.
(A mine map has been compared with the magnetic map).

The most possible reason for these magnetic highs is supposed to
be that the hematite dikes consist of 5-6% magnetite as mas-
sive bands or lumps rather than impregnation of magnetite in
the surrounding rødberg.

Because of the high magnetic level of the rødberg itsclf
(500-1000 ?- ) no correlation between the grade of rarc earth
minerals and magnetic results can be seen.

2.6 Exploration oblects in the Vipeto area.


The magnetic contour map is showing interesting north-south
running magnetic anomalies which seems to penetrate the Fen area
from the southern border up to the Skippervolden and Bolladalen
areas. The magnetic anomalies generally have the size of 800-
1500rwhich means that the outcrops corresponding to these
valucs may contain 1-35 magnetite.
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The western anomalv passing through the road cut in the søvile

has been investigated by susceptibility tests. The tests con-

firm that the magnetic high in the søvite corresponds with the

magnetic values. However, the suscept:ibility tests in the basic

silicate rocks into which the magnetic anomaly is running, do

not correspond to the magnetic field valucs. In this way wc

have obtained a geophysical result which indicates that Lhe sø-

vite dike may extend below a rather thin cover of basic sili-

cate rocks.

In the Vipeto arca it is worth noticing that the highest content

of niobium in the søvite corresponds fairly well with the mag-

netic anomalies. The niobium content has been plotted on the


magnetic profilc map (see fig.3).

2.7 Exploration oblects around the Håtveit creek.


In the areas around the Håtveit creek between Håtveit, Tufte-

havna and Granheim there is a rather complex system of mag-

netic anomalies running north-south. Similar to the Vipeto Raud-

haug area, the size of the anomalies are in the range 800-1500

and may thereforc reveal outcrops witb a magnetite content of

approximately 1-3%.

Due to agricultural land and forest vegetation very few out-

crops have so far been found. Two outcrops of søvite in the

Håtveit creek and one small cross creek have been examined

by susceptibility measurements and also some samplcs have been

analysed for niobium.

The susceptibility results correlates fairly well with the ob-

tained ground magnetic values. The niobium content in the

cross creek was very low, but one samplc in the Håtveit creek

is showing an interesting grade of niobium (see fig.3).

According to Sæther's geological map our outcropsin the Hå-

tveit creek are bound to basic silicate rocks instead of sø-

vite rocks. The discrepancies are assumed to be due to in-

exact transformation of his original data to the new cconimical

base map (sec fig.4).

The magnetic results in the area have been somewhat simli-

' fied and the magnetic high has becn split up into 3 areas

in which søvite containing some magnetite may occur (sec fig.5).
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2.8 Other e-/ploration oblects.

A fault zone containing some magnetite with interesting

amounts of rare earth minerals associated with magnetito,
has bcen discovered by the geological investigations of the

Tuftestollen. It is a possibility that the weak magnellc

anomaly running from the coordinate X=51220 Y= 142150 towards

the Norsjø may correlatc with the fault zone. However, the
magnetic picture seems to reveal a very shallow and thin

zone containing very little magnotite rather than compact bands

of magnetite. Anyway, this zone should be an object for fol-
low-up exploration.

By comparing Sæther's geological map with the magnetic results,

it can be seen that the magnetic picture seems to bc a little

disturbed just above the position of the Hydro dike. nowever,
the magnetic features are so weak that it would hardly had paid any

attention if the position of the nidro dike had been unknown.

At the east side of Holla Prestegård there is a magnetic high
(up to 200;:/) with a length of 500 m. .We cannot exclude that the

anomaly may reveal a continuation of a dike similar to the
Hydro dike.

East of the previously described magnetic high around fhe Hå-

tveit creek there are two magnetic anomalies (500-800 )
following after each other. According to the geological map

the anomaly is bound to søvite and raudhaugite (see fig.4).

Other interesting magnetic structures could be mentioned in this

paper, but depending on ho-o l'enco A/S will give priority to

further exploration those should be more closely studied.

STATUS AND RECO:I\D'TIOL\Y8 FIOR FUTURE EXPLORATION

Except for the areas in the Vipeto Rullekollen and Fensmyra

area the Fen complex is now assumed to be fairly well covered
with ground magnetic measurements.

It is assumed to be possibilities for potentials of both
niobium and rare earth minerals to bc concentrated into

dikes in which there are some magnetite. iricipally we there-

fore have to pay attention to magnetic anomalies that may reveal

such dikes.

Anomalies that should bo interesting have been described in
chapLer 2. So far the Vipeto anomalies scems most interesting

and we should try to persuade the landowners there to get per-

mission for more exploration. The anomalies on Cappclun's

land around the nåtveit creek is also interesting. Prior to

any drilling exploration some more magnetic measurements
should be done on scrio anomalies.
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Beforc carrying out any morc magnetic measurements, we must

get more suhceptibility information which is important for

the understanding and interpretation of magnetic dnomalies.
Havinu very few outcrops it will bc necessary to make some

-trenchcs h_oget down to the outcrops. It is believed that

such removing of overburden also will be useful for gco-

logical evaluations. Using a crew of 1-2 men susceptibility
measurements could be carried out within two weeks time.

4. CONCLUSIONS

As expected the present magnetic result is not very different
from the previous results. However, we have got more de-

tailed results. A rather predominant feature of the magnetic

results is the north-south running structures. An interesting

indication of a certain correlation between magnetite and ni-
obium has been obtained. It is believed that magnetic
results can contribute rather much to the future exploration
and evaluation of the Fen complex.
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