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Det er utfort EM Slingram- malinger og magnetiske malinger
bergartens suseptibilitet innen maleområdet.
Hele det aktuelle omradet kunne ikke måles pga topografien.
omrader og om mulighetene for mer malm. Magnetiseringen
har hoyere magnetisk suseptibilitet enn omgivende graberg.
Det anbefales mer EM geofysikk for det bores.

i et 3,2 km2 stort omrade. Det tolger med en list over

Malingene ga meget god info om strukturene i
i omradet er svak, men mineraliserte deler av området
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The magneticsurvey shows in the Bruvann area that
all rocks of the area are very weakly magnetized
but mineralizedparts have highermagnetic
susceptibilitiesthan the waste rocks. This
coincideswell with petrophysicaldeterminations
carriedout from some rock samples.Massive ore is
also clearlyconductive.The host rocks densities
are close 3 g/cm3 and increaseaccordingto
mineralizations.

Becausethe magneticinterpretationshows some ore
potentialareas the work could be continued
directlyby a few prospectingdrill holes. A weak
conductorsupportsthe interestof the magnetized
area no. 6, too. In the westernpart where the E-W
structuresare turningto the south the magnetic
survey could be improvedby E-W trendingprofiles.
If drillinggives positiveresultsgeophysicsis
recommendedto continueby the ground and drill
hole EM soundings.

Appendices: Report: Interpretationof the magnetic and EM
surveysat Råna (Arneshesten),Norway, 1993.

List of determinedpetrophysicalparametersof
Bruvanndeposit,1993.
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. 1. Introduction

This report describesthe geophysicalsurveyscarriedout in
the Råna area during the spring 1993 and the interpretations
of the measureddata.

The surveyswere planned in cooperationby Aimo Hattula /
OutokumpuFinnminesOy and T. Ahokas / GX Consulting.The
supervisionduring the fieldworkas well as the magnetic
interpretationswere done by T. Ahokas.

The plans of the surveysbased on the earliergeophysicaldata
and all the availablegeologicalinformation.

The main purposeof these measurementswas to solve the
possibilitiesto find some more ore insideor around the known
deposit.

2. Fieldwork

Systematicmagneticand horizontalloop EM surveys (Slingram)
were carriedout in the area of about 3.2 kma. Unfortunately
it was not possibleto measurethe NE part of the plannedarea
becauseof very steep mountainsideand there exists also the
dump heap of the mine.

There exist many disturbingsources (ironscrap, etc.) in the
area disturbingespeciallythe magneticdata. Those disturbing
anomaliesare often quite localbut their intensitiesare much
higher than the intensitiesof the anomaliescaused by rocks.
These "extra"anomaliesare mostlyvery sharp and they can
also be negativeor positivecomparedto the base level of the
magneticfield in the area.

In the horizontalloop EM surveythree differentfrequencies
110 Hz, 1760 Hz and 7040 Hz were used and the coil separation
was 100 m.

The distancebetweenmeasuredpointswas 10 m in the magnetic
survey and 20 m in the EM survey.The line separationwas 100
m in both measurements.

In additionto the systematicsurveyalso one longmagnetic
profile (NNE- SSE) was measuredto find out the base levelof
the magneticfield.Orientatingby a map was used to locate
the profilebut it was also bound to the grid of the
systematicsurvey.
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The surveyswere carriedout by a contractorSuomen Malmi Oy
duringApril 1993.

The locationmap is shown in the figure 1, the magneticmap in
the figure 2 and the EM maps in the figures8a - 10b.

3. Interpretations

3.1 EM (Horizontal loop, Slingram) interpretations

The EM survey showed a conductiveschist zone to the south of
the known mafic intrusion.To the north of that, near the
boundaryof the intrusionthere exists another,clearlyweaker
anomaly.It could be causedby a mineralizedpart of the
intrusion.

There exists also a good conductornear the northernboundary
of the intrusionbut the interpretationin that area is not
very reliabledue to too few measuredvalues (themeasurements
were limitedby the dump heap).

In the westernpart of the area there are many nearly N - S
trendingconductorscausingpositiveanomaliesinsteadof
"normal"negativeanomalies.This is due to the directionof
the measurements.

The EM interpretationsare done by Aimo Hattulaand the
resultsare shown in the figure3.

3.2 Magnetic interpretations

Accordingto the magneticinterpretationsthere exist only
weakly magnetizedrocks in the area. Anyhow of these rocks the
intrusionand most obviouslythe mineralizedparts of it have
the highestsusceptibilities.

Becausethe magneticanomaliesare quite weak and there exist
all over the area some small variationsin the magneticdata
(probablydue to heterogenouslymagnetizedintrusion)it is
not possibleto make very exact interpretations.Many
disturbingsourcesin the mine area caused also some troubles
in the interpretations(anomaliescaused clearlyby
civilizationwere ignored).In the interpretationsdiscussed
in this report it is anyhow tried to determinethe boundaries
of the intrusionand especiallyto detect ore potentialareas
insidethe intrusionor near it.
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In additionto the measured (N - S direction)profiles also
many perpendicularprofilespicked up from the measured data
were interpretedto create a magneticinterpretationmap shown
in the figure4. Also those areas,where quite highly
magnetizedrocks exist are drawn in this figure.These areas
are ore potential.Some of the interpretedprofilesare shown
in the figures5a - 6d. Here I would like to point out that in
the interpretationprofilesthe interpretedbodies inside the
intrusionare not necessarilyseparaterock types (and they
don't have very sharp boundaries)but they representmainly
the variationof the susceptibilityvalues.

Accordingto the long magneticprofileshown in the figure 7
there exist only very weak anomaliesoutsidethe
systematicallymeasuredarea and there are no areal changes in
the magneticbase level to take into accountin the
interpretations.

In the next chaptersthere are more detailedcommentson some
parts of the measuredarea given.These subareasare numbered
from 1 to 8 in the magnetic interpretationmap in the figure 4
and in the interpretationprofilesin the figures5a - 6d.

In the interpretationmap in the figure4 it is possibleto
see an anomaly like a tonguepointingto the south in the
southwesterncorner of the intrusionbut unfortunatelyit is
possibleto detect it only in the data of one profile (profile
2000E).Accordingto the interpretationsthis anomaly (number
1 in the figures4, 5 and 6a) is caused eitherby a schist
around the intrusionor by a part of the intrusionitself.EM
survey,carriedout earlier,detectedat the same site a deep
seated conductorso that there could exist a mineralization.
In the interpretationsin the figures5a and 6a there are only
very rough approximationsof the dimensionsof that anomalous
body shown (about150 m thick and over 300 m long, almostN -
S trending).To get more reliableinterpretationsI recommend
that there should be more magneticprofiles (W - E direction)
measuredin this limitedarea.

The ore potentialarea markedby number 2 in the figure 4 is
that part of the intrusion,where the so-called"West ore" is
situateddeeper ending at the westernedge of the intrusion.
This westernend of the intrusionseems to be very steep.The
detectedanomalousbody number 2 causesthe strongestanomaly
near the profile2300E (seethe figure5d) meaning that the
centreof the upper surfaceof this body must be near this
profile.This ore lens is situatedso deep that it is not
possibleto interpretits dimensionsvery exactlybut anyhow
there is one possible interpretationof it shown in the figure
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5d showingalso how small the anomalycaused by a deep seated
magnetizedbody really is.

The anomalousarea to the NW of the intrusion(number3 in the
figure4) could mean that the intrusionand the ore potential
part of it are dippingto the NW but it is also possiblethat
the anomaliesthere are caused by pyrrhotitebearing schists
aroundthe intrusion.

In the data of the profile2300E (figure5d) there is a sharp
anomalyat the northernedge of the intrusionand near it
there exists also an anomalyin the EM results.It is possible
that there exist some disturbingsourceson the groundbut
theremay also exist a narrow ore lens near the ground
surface.This anomaly is number 4 in the figure 4. On the same
profilethere is also anothernarrow anomalynear the southern
boundaryof the intrusion(number5 in the figure 4) and
accordingto the EM interpretationit seems to be a medium
good conductor.

It would be possible (andpartly it is possible)by magnetic
interpretationsto determinethe extentof the so-called"East
ore" to the east of the fault (cuttingthe intrusioninto two
pieces)becausethis ore lens is very near the ground surface
but unfortunatelythe measurementsare insufficientin that
area and alreadypart of the ore is mined off. Anyhow this ore
lens is roughlydrawn (accordingto the magnetic data
available)in the interpretationmap in the figure 4.

Betweenthe profiles2500E and 2900E the southernboundaryof
the intrusionis anomalous(number6 in the figure 4). Partly
in the same area there exists a quite weak EM anomaly.This
may mean that this part of the intrusionis mineralized.

The anomalousarea number 7 in the figure 4 seems to consist
of small pieces but it is quite distinguishable(seethe
interpretationprofile 3100E in the figure5j). This anomaly
may continueto the east, outsidethe measuredarea.

In additionto the anomalousparts describedabove there exist
some signs of possibilitiesto have mineralizationsin the NE
cornerof the intrusion(number8 in the figure 4) but there
is not data enough for interpretations.

The schistsin the westernand NW part of the measuredarea
includealso some parts with strongeranomaliesbut I think
that they hardly are ore potential.
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4. Conclusions and recommendations

In spite of some small limitscausedby the topographyand the
mine area it was possibleto get very good informationof the
geologicalstructuresand the possibilitiesto have more ore
in the area by the magneticand EM surveys.

Accordingto the EM measurementsthere exist very few
conductorsin the area and of the detectedanomaliesthe
strongestones are causedby earlierknown schists.

By magneticsurvey it was possibleto determinethe boundaries
of the intrusionquite exactlyalthoughit is very weakly
magnetized.It also seems to be so that the mineralizedparts
of the intrusionhave higher susceptibilityvalues than the
other parts.This is confirmedby some determinationsof the
petrophysicalpropertiesof rock samples.So in the
interpretationsit is mainly paid attentionto the variation
of the susceptibilityvalues insidethe intrusion(showingthe
mineralizedparts of the intrusion)and to the possibilities
to have ore depositsnearby.By this kind of interpretations
some ore potentialareas discussedabove are detected (seethe
subareasnumberedfrom 1 to 8 in the figure 4).

Althoughit is difficultto prioritizethe interpretedore
potentialareas the westernand SW parts near the southern
boundaryof the intrusionare perhapsthe most interesting
ones (numbers1, 5 and 6 in the figure 4). The possible
mineralizationsin the NW part of the intrusionare quite deep
so that there must be used some other geophysicalmethodsto
solve this problem (for instanceEM-37 or Gefinex 400).

There exist many interestinganomaliesnear the easternedge
of the measuredarea but unfortunatelyit was not possibleto
get data enough of that area due to very steep and slippery
mountainside.

As the followup work beforedrillingthere shouldbe some EM
surveysusing equipmentswith betterdepth penetrationcarried
out both on the ground surfaceand in the drill holes,
especiallyin the northernor NW part of the area, where the
possiblemineralizationscan be deeper.I also recommendthat
there shouldbe some W - E trendingmagneticprofilesmeasured
to the SW of the intrusionaroundthe anomalynumber 1 in the
figure4. Also by gravitysurveyit would be possibleto
separatemafic rocks from the other rock types but the survey
must be more detailedthan done by NGU earlierin this area.
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PETROPHYSICAL DETERMINTIONS BRUVANN DEPOSIT IN RÅNA AREA, NORWAY

SUSC.
SI/10E-5

DENSITY
g/cm3

RESISTIVITY
ohm-m

247 3.58 1.0E-03

120 3.38 2.0E-01
128 3.35 2.0E-02
103 3.20 3.0E+05
231 3.04 1.0E+05

266 3.34 4.0E+05
188 3.05 6.0E+04
197 2.97 3.0E+05
206 3.18 3.0E+05

474 4.63 1.0E-03
723 3.70 1.0E-03
185 2.95 1.0E+06

214 3.29 1.0E+06
746 3.37 1.0E+01
223 3.15 6.05+05
163 2.96 8.0E+05
146 3.04 6.0E+05
20 2.81 1.0E+06

144 2.95 3.0E+05

1993




SAMPLE




Hole depth legend

8173 12.60 perid./good diss.

8183 33.10 perid./med. diss.
8183 39.35 perid./garnet
8183 41.20 pyroxenite
B183 44.80 gneiss

8184 2.40 perid./med. diss.
8184 8.00 gneiss/garnet
8184 9.90 hbl gneiss
8184 25.80 green pyroxenite

Massive ore
Leopard ore
Norit, coarse

B192
8192
8192
8192
8192
8192
8192

0.90
23.00
26.50
27.70
32.80
375.00
385.00
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