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Sammendrag, innholdsfortegnelse eller innholdsbeskrivelse

Beskrivelse av metode (Melos method)og maleinstrumentering (Syscal EM)

Beskriver farst kort bruken ved andre forekomster (Joma, Mofjellet). Disse viser at metoden er velegnet for
pavisning av dype, massive malmkropper

Ledende strukturer knyttet til stockwerk med Cu-Mo mineralisering naer overflaten i Fremstfjell er tydelig indikert
Disse er innenfor en pyritt halo hvor forekomsten ligger. Oppl@sningen av metoden er i midlertid for lav til & f4 gode
dyptolkninger av slike forekomster Den indikerer ikke klart ledende soner mot dypet i Fremstfjell.

Metoden er ogsa felsom for topografiske effekter
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EXTRACT

Electromagnetic depth soundings have been executed in Fremstfjell,
Joma and Mofjellet in Norway using a French system, SYSCAL EM.

The results from Joma and Mofjellet show that the method is very
suitable to detect deep massive sulphide ore bodies. In Fremst—
fjell near surface conductive structures connected to a stockwork
type Mo-Cu mineralization were clearly indicated. These structures
were inside a pyrite halo surrounding the deposit. However, the
resolution of the method is too low to obtain good depth interpre-

tations for such deposits. The method is also very sensitive to
topographic effects.
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1. Introduction.

Electromagnetic depth sounding with controlled source,CSAMT,is a new
geophysical prospecting method in Norway. The method has been tested
in a research programme for deep ore prospecting at the Norwegian
Institute of Technology,division of petroleum and applied
geophysics,since 1984. The purpose of this programme is to do deep ore
exploration close to existing sulphide mines in operation. The ore
reserves for most of the Norwegian sulphide mines are rapidly
decreasing and the mining companies have to find new ore reserves in
the near future to extend the lifetime of the mine.

However,we thought that the CSAMT method alsc should be tested for
other prospecting targets like disseminated ores. The resistivity of
the rocks is generally very high in Norway,several thousands ohmm, and
even weak mineralization would give a resistivity contrast high enough
to be detected by EM sounding. When the OGR-programme,Ores associated
with granitic rocks,started in 1985,we joined this research programme
with the geophysical subproject "Electromagnetic frequency soundings”.
The geophysical project would be employed in the same area where the
geological work would be carried out in the project "Porphyry-type
Mo-Cu mineralization in the Norwegian Caledonides". This area was the
Fremstfjell deposit in the central Norwegian Caledonides,southeast

Grong District.



2. The Melos method, CSAMT.

Electromagnetic depth soundings with different frequencies have been
used for many years by help of the technique known as AMT (Audio
Magneto Telluric) or MT (Magneto Telluric). The principle of this
method is to compute the apparent resistivity e by measuring the
magnetic ,Hx, and the electric, Ey, component of the natural EM-field at
a chosen frequency. Using the equations for plane waves,the apparent

resistivity can be derived:

2
Ey f=frequency

Hx

1
9A==

2nf;h My =maghetic permeability

The depth penetration can be expressed by the socalled skin depth:

According to this expression,the lower the frequency,the deeper the
investigation. The EM field is considered as plane waves. A problem in
AMT measurements is noise from near field sources (power lines etc.).
In some areas the AMT field can have a very low level and combined
with noise 1t can be almost impossible to obtain reliable data.
Therefore,J . Duroux in 1967 proposed to use a controlled source as a
transmitter where the signal level was much higher than the natural
field. This method is called CSAMT (Controlled Source AMT) or Melos
(Magneto Electrique par Ondes de Surface) in France. The energy source
can either be a horizontal loop on the ground or a long grounded
cable. The Melos method is described by P.Valla,BRGM (1982) and in

Melos data interpretation manual ,BRCM Instruments (1985).



2.1 The SYSCAL EM instrument.

The instrument used in this project is developed by BRGM. It is called
SYSCAL EM. The SYSCAL EM equipment uses a horizontal loop (140x140m)
on the ground carrying alternating current as an energy source. 12
preset frequencies from 8.75Hz to 17920Hz in steps with factor of 2
can be used. The receiver station consists of 2 coils measuring the
radial horizontal,Hx,and vertical,Hz,magnetic field component and an
electric dipole measuring the tangential electric field component
Ey.(fig.2.1). A microprocessor in the receiver computes the apparent
resistivity for each frequency.

A special feature on the SYSCAL EM equipment is that the apparent
resistivity also can be computed from the magnetic field components
only. The electric field is very sensitive to lateral variations of
superficial resistivities. The magnetic field is in a large range
independent of such variations,and the apparent resistivity computed
from only the magnetic components is therefore used in quantitative
depth interpretations,

For each frequency three basic apparent resistivities 0, 4%' and
@A" are computed. The theory for these computations is given in
SYSCAL EM |, Notice d'utilistion,BRGM report 82 SGT 033ELTI and in Melos
data interpretation manual , BRGM Instruments (1985). The relationship

for these resistivities is:

0, = _k_{Ey k as a function of Hx/Hz
wy Hx
2 2

9"_ X'wur® |Hz k' as a function of Hx/Hz

9 Hx

2
QA"z k' EzJ k'' as a function of Hx/Hz and r
wy Hx

r=transmitter receiver separation
w=2nf



Experimental results from SYSCAL EM measurements are plotted as
sounding curves,resistivity profiles or pseudo sections,fig.2.2. Depth
interpretation is done by adjusting theoretical data from a layered
model to the measured sounding curve. This is  done by an

interpretation programme on a HP 9816 microcomputer.

3. The Fremstfjell deposit.

The Fremstfjell deposit is situated in the central parts of the
Norwegian Caledonides about 250km north of Trondheim,fig.3.1. This
deposit is a porphyry / stockwork type Mo-Cu mineralization. The
deposit was discovered early in the 1970's by the Geological Survey of
Norway (NGU). Later a Norwegian mining company has investigated the
deposit geologically,geochemically and geophysically. The geophysical
measurements ip (induced polarization) and RP (resistivity
measurements) were carried out by NGU early in the 1980's. The ID and
RP measurements indicated the conductive structures in the area. The
conductive structures are mostly related to pyrite mineralisation
which also occur in the area. There was no good correlation between
the Mo-Cu mineralization and these IP-RP measurements. IP and RP
measurements only maps the near surface conductive structures {the
outcropping) and do not say anything about the mineralization deeper
down. It was hoped that the Melos method which is a depth sounding
method,could tell us something about the resistivity conditions in the
deeper part of the deposit.

The most interesting mineral is molybdenite,no% ;but the analyses
show that the deposit is not of economic significance. The Fremstfjell
deposit was chosen for this geophysical project because it was one of
the most investigated deposits of this type and because there would be

parallell geclogical mapping of the area.

4. Joma and Mofjellet deposits.

The Joma deposit,owned by Grong Gruber A/S,is a sulphide ore deposit
about 70km northeast of Fremstfjell. A Turam survey in 1984 indicated
a conductor just outside the known deposit at a depth of 300m. SYSCAL



EM measurements were carried out on the same conductor in 1985-86 and
the conductor was clearly indicated. This conductor was later found by
drilling to be a thick impregnation zone (sulphide mineralization with
Cu) .

S¢lvberg,Mofjellet Gruber,in the middle of Norway,is also a sulphide
ore deposit. It is a thin horizontal plate at a depth of 200-250m.
This deposit was well known by drilling. Test measurements were
carried out on this deposit in 1986 showing that the Melos method
worked very well at this type of deposit.

5. Interpretation and results.

The main objective of this project was to test the Melos method in
connection with mineralizations in granitic intrusives. However, the
method was new in Norway and in order to get a better understanding
of interpretation of data,it was decided to carry out  test
measurements on deep sulphide ore bodies.

A short presentation of the results from Joma and Mofjellet will
first be given,and then more detailed interpretations from Fremstfijell

will be presented.

5.1 Results from Joma.

Fig.5.1 shows a pseudo section of e, from Joma. Frequency 1 represents
the lowest frequency. This line is crossing a deep Turam anoamly. The
conductor was indicated at B 1300-1400 by the Turam measurements. As
we can see,there is a very low resistivity zone from 1200-1500
indicating a conductor. An interpretation of 9" using a layered model
is shown in fig.5.2. The apparent resistivity,p",based on only the
magnetic components,is used. The *-signs indicate the measured
resistivity values while the solid line is the calculated sounding
curve. We can see that the model curve fits quite well. Two conductors
are indicated at 157m and 309m depth. The conductive lower halfspace
in the model represents the underlying graphite shale in the area. A
drillhole in B 1300 later hit a thick impregnation sulphide zone at a
depth of about 300m.



5.2 Results from S¢lvberg ,Mofjellet.

Fig.5.3 shows a pseudo section of e from the Sglvberg deposit,
Mofjellet. A conductor is indicated on this profile from 24500X to
24800X. The apparent resistivity is very low at the lowest frquencies
at this part of the profile. The sounding curve,p", with an
interpreted model 1is shown in fig.5.4. A thin conductor is indicated
at 172m depth and a thick and good conductoer at 260m depth. The
deepest conductor is the S¢lvberg deposit. Such interpretations are
done at every station along the profile and the results are shown in
fig.5.5. The results from 4 drillholes are plotted together with the
interpreted depths of the conductor. There is no big difference
between the drilling results and the geophysical interpretations. In
this case the conductivity-thickness product of the conductor is
computed. The ot-product is wvery high 1in the conductor and it is
decreasing strongly outside the conductor.

The conclusion from the SYSCAL EM measurements in Joma and Mofjellet
is that the Melos method is a well suited geophysical method for
prospecting deep sulphide ore bodies. The quality of the conductors
can be evaluated by the conductivity-thickness product. The
measurements have also shown that two conductors at different levels

can be detected.

5.3 Results from Fremstfjell.

5.3.1 The field measurements area.

The map in fig.5.6& shows the area where all the SYSCAL EM
measurements in Fremstfjell were carried out. This map is a part of
the IP contour map made by NGU and shows the results from these
measurements. The profiles 4600E to 5500E cover the area investigated
by SYSCAL EM. The length of the profiles were 6-700m and measurements
were made at every 50 m. The topography is very variable in the area

and 1t was impossible to do all the measurements in the same plane as



the transmitter loop. The size of the loop was 140x140m. The loop was

moved once during the measurement periode , loop 1 and loop 2.

5.3.2 Field procedure.

Measurements were taken at every 50m. At every station Hx,Hz and Ey
were measured at 12 frequencies. Four readings were taken of every
component and the three apparent resistivities were computed.
Sometimes,in strong wind,it was impossible to get readings at the
lowest frequencies. The time used at one station was about one hour.
Loop 1,fig.5.6,was used for the measurements on profile 5100E,5000E,
4900E, 4800E,4700E and 4600E. The distance between the transmitter and
the receiver was in this case varying from 300-Y75m. Loop 2 was used
for profile 5200E,5300E,5400E and 5500E , and the transmitter-receiver
spacing was 315-705m.

The topography was varying in the hole area with altitude variations
of + 50m from the plane of the transmitter loop. The transmitter loop
was not horizontal,but dipping with an angle of B1=-0.071rad {loop
1},and 82=0.143rad (loop 2). The topographic effects are computed and
will be described latex.

The field measurements were executed during the summer 1985. Most of
the field work were done by two students from the Norwegian Institute
of Technology , Bernt Holst and Sten 0la Rasch. The weather conditions
in the mountains in this part of Norway is usually bad with a 1lot of
rain and wind during the summer and 1985 did not make any exception.
Measurements during heavy rain showed that the receiver was not
waterproof and there were big problems to take measurements. The
display did not work. When this happened, the receiver had to be taken
inhouse +to dry up. Besides problems with rain and wind there were no

other special problems connected to the field measurements.

5.3.3 Data plotting , pseudo sections.

As wmentioned,the calculated resistivity values can be plotted in
pseudo sections. Pseudo sections of e QA' and QA" for all profiles
are shown in £fig.5.7-5.36. Contour lines are drawn for
10,50, 100,500,1000,2000 and 5000 ochmm. If we look at the

g‘—sections,fig.S.T-B.16,there is one characteristic pattern on



profile S5500E to S100E. The southern part of the profile has very low
resistivities at almost all frequencies. Especially the soundings in
1900N on profile 5300E and 5200E show extreme low resistivities. For
the western profiles the resistivities are quite high. The low
resistivities in the north on profile 4900E and 4800E are caused by
problems with the electrodes measuring the electric field. The lowest
frequencies (1 and 2) show very low resistivities on all profiles.
This is topographic effects and the phenomenon can be observed on all
profiles and all three resistivities. These data can not be used. The
low resistivity zones observed on the QA-sections are observed at all
frequencies. This is caused by lateral variations of superficial
resistivities and the electric field 1is very sensitive to such
variations. e, and g"',which use Ey,can be used for a quality study
of conductors. This will be shown later.

The gk' pseudo sections,fig.5.17-5.26,is different from e, and ¢
However the main pattern is the same. In the north there are high
resistivities. From 18-1900N to the south on profile 5500E to 510CE
there are fairly low resistivities at low and middle frequencies. This
can be interpreted to be a conductor at depth in this arxea

(southeast). The western part of the area has high resistivities.

5.3.4 Conductive conditions of the near surface rocks.

Another way to plot data is to make a resistivity (or conductivity)
map of the area (horizontal section). This is done by plotting the
resistivities on one certain frequency for all stations. Fig. 5.37
shows e, at 17920Hz (£=12). Some data are missing on line 4900F and
4800E (problems with electrodes). Fig.5.38 shows e, for 4480Hz (£=10).
This is one of the most interesting results from the measurements at
Fremstfjell. The low resistivity zones are clearly indicated (yellow
and red zones). Fig.5.39 and 5.40 show the conductivity and IP map
from the NGU measurements. The SYSCAL EM measurements indicate the
same structures as the RP/IP measurements. The best conductive
structure is indicated along 1900N from 5100E to 5400E. The good
conductive structure along 1900N probably indicates a small wvein of
greenstone coming from the eastern part of the area. The eastern part
of the area consists of greenstones with some pyrite and magnetite.

Fig.5.41 to 5.44 show the conductivity (RP) and IP along profile
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5100E, 5200E, 5300E and 5400E compared with the SYSCAL EM results. There
is good correlation between the low resistivity SYSCAL zones and the
high conductivity RP zones. Profile 5200E,fig.5.42,shows this clearly.
As mentioned,these zones represent shallow conductive structures and
it is clear that it is the electic field component that indicates
these zones. The question then is how these zones correlate to the
mineralization in the area. It is no good correlation to the
Mo-mineralization (NGU,Rgnning 1984) so the conductive zones are
probably connected to the pyrite mineralization (halo).

Fig.5.45 shows where the mineralization occur in the area and
fig.5.46 is a geological map of the same area. These maps are results
of the geological project on the Fremstfjell deposit worked out by M.
Martinsen,Sintef. The stockwork in £ig.5.45 is the main HoS2 and Fes2
mineralization. Outside this stockwork there are several small Hos2
mineralizations. A pyrite halo is surruonding the deposit. Outside
this halo there is no occurence of pyrite. As can be seen from the
geological map in fig.5.46 and the resistivity map in £ig.5.38,the
alternating acid and alkalic volcanites in the central part of the
area seem to have lower apparent resistivity than the surrounding
greenstones and trondhjemites.

The main part of the deposit ,the stockwork in fig.5.45,4800FE to
5100E , 2200N,2100N,is not clearly indicated on the horizontal section
by the SYSCAL measurements. Unfortunately some data are missing on
profile 4800E and 4900E. On the other hand the stockwork 1s situated
in a central area where the conductive structures also are situated.
The south-eastern part of the stockwork is inside a low resistivity
area on the map in £ig.5.37 (gA~17920Hz). All the indicated conductive
structures are inside the pyrite halo in which the stockwork also
occurs. Most of the SYSCAL EM measurements are made inside this
halo,but the IP and RP measurements cover a large area outside the
halo without indicating conductive structures like those inside the
halo.

Fig.5.47 and 5.48 show the g" horizontal sections at 17920Hz and
280Hz. The zones which are indicated by e, are not indicated by gh‘.
There are variations in the resistivities but +there are no good
conductors indicated at the 17920Hz section. A weak conductive zone is
indicated on profile 4B800E and 4900E ,2200N. This zone correlates
quite well with the north-eastern part of the stockwork. Another weak
conductive zone at 4600E,2300N 1is also a H052 mineralization. The
other indicated zones do not seem to have any connection to

outcropping mineralization.
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The 280Hz map,fig.5.48, indicates a conductor in the southeast |,
5100E to 5500E, t800N. Since the frequency is only 280Hz (f=6), this
means that it is a deep conductor. The depth of the conductor can not
be interpreted directly from a pseudo section. For a quantitative
study of deep conductive structures the e, ' sounding curves have to be
interpreted. This can be done by adjusting theoretical data from a

layered model to the measured sounding curve.

5.3.5 Depth interpretation and topographic effects.

Depth interpretations have been done for profile 5500E to 4800E. The

e, sounding curves are all decreasing with decreasing frequency
indicating a conductor in the depth. With the strong variation in
topography, these conductors could be topographic effects or ghost
conductors. Fig.5.49 shows the sounding curve and the interpreted
model in 1750N,5500E. A weak conductor is indicated at 229m depth and
a good one at 340m depth. At 1800N,5500E,fig.5.50,the same conductors
are indicated at 240m and 350m. At 1BOON,5400E,fig.5.51,the conductors
are indicated at 220m and 300m depth. The conductor at 220-240m is
indicated at the highest frequencies and does not seem to be a ghost
conductor. The deepest conductor,however,seem to be a typical ghost

conductor. The depth of a ghost conductor,z,can be computed from the

z = 0.5r/4l3¢-28|

formula:

r 1is the transmitter-receiver separation. 6 is the angle of the plane
of the loop with the horizontal plane and ¢ is the angle of the
transmitter-receiver axis with the same horizontal plane. For loop 1
8=-0.071rad and for loop 2 6=0.143rad. ¢ depends on the altitudes and
the transmitter-receiver separation. Fig.5.52 shows both the depth of
the interpreted conductors and the depth of the ghost conductor (red
marks) for profile 5%00E and S400E. If the interpreted depth from the
measured curve is bigger than the depth of +the ghost conductor,the
measured data have to be excluded from the interpretation. In this
case,profile 5500E and 5400E, the ghost conductor is deeper than the

interpreted conductor,specially in the southern part of the profiles.
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However,the difference is not big and the measured sounding curve
follows a -2 slope asymptote in the bilogaritmic diagram like the
curve of a ghost conductor would do. This means that the deepest
conductor probably is induced by topographic effects. The other
conductor at 230-240m depth is rather weak with a ot-product of only
0.1-0.2.

The soundings at 1800N,5300E and 1B0ON,5200E are shown in fig.5.53
and 5.54. The interpreted model is a 2-layered model and the indicated
conductor is induced by topographic effects. The interpretations of
all stations on profile 5300E and 5200E are shown in fig.5.55. For
both the interpreted conductor and the ghost conductor the depth
increases from 1750N to 2000N and then it decreases to 2200N. This is
due to the topography in the area and to the transmitter-receiver
separation. The centre of loop 2 was at 2100N,4900E and r will have a
minimum value in 2100N on the eastern profiles. It must be said that
the transmitter-receiver separation for some profiles was too small.
It is important that r is big in rough terrain to minimize the
topographic effect.

Fig.5.56 shows the sounding curve and interpretation model for
station 1900N,5100E. The conductor is induced by topographic effect.
At profile 5000E a conductor is indicated at higher frequencies at
2200N and 2350N ,fig.5.57 and 5.58. The depth is 275-300m and the
ot-product is 0.20-0.25. The interpreted depth and the ghost conductor
depth for profile S5000E and 5100E are shown in fig.5.59. On the
southern part of profile 5100E it is probable that the interpreted
conductors from the measured sounding curves are induced by
topographic effects. This is suggested by the parallell behaviour of
the two curves,

The interpretations on profile 4900E and 4800E are shown in
fig.5.60. A fairly weak conductor is also on these profiles indicated
at 2200-2300N. The sounding curve in 2300N,4800E ,fig.5.61, clearly
indicates 2 conductors. The ghost conductor is at a depth of 625m.

On profile 4700E and 4600E there are no conductors indicated except
the ghost conductor. The 17920Hz map in fig.5.47,however, indicates a
shallow weak conductor at 2450N, 4700E.

The conductors indicated at the higher frequencies are fairly weak.
It is only at the two highest frquencies,17920Hz and 8960Hz,that the
sounding curves are decreasing indicating a conductor. At 17920Hz the
current in the transmitter loop was only 0.25amp. From frequency 8
(1120Hz) the current was decreasing from 3amp. to 0.50amp. at 8960Hz

and 0_2%amp. at 17920Hz. It is not advisible to do measurements when
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the current 1s below 1.0amp. For this reason the data on 17920Hz and
8960Hz should be excluded.

5.3.6 Conclusion of the depth interpretations.

Most of the indicated conductors seem to be induced by topographic
effects. In some cases the transmitter-receiver separation has been
too small. The depth of investigation depends not only on the
frequency but alsc on the transmitter-receiver separation. In many
cases the influence of the topographic effects occurs at all
frequencies up to 1120Hz (f=8) and 2240Hz (f=9). This 1is rather
surprising because this influence 1is expected only at the lowest
frquencies (8.7%Hz , 17.5Hz) .Because the resistivity of the rock is
very high,we did not need to use the lowest frequencies. For that
reason we thought that the Melos method would be well suited for the
rough terrain at Fremstfjell.

However,a flat conductive structure is indicated on profile 5500
and 5400E at 1750-1800N,fig.5.52. The depth is 220-240m. The 0
horizontal section (17920Hz) indicated a high conductive structure at
1900N on the same profiles In the western part of the area a conductor
is indicated at 22000 and 2300N on profile 5000E,4900E and 4800QE

,£1g.5.59 and 5.60. The depth is 250-300m.

6. Conclusions and comments.

The SYSCAL EM measurements in Fremstfjell indicated the near surface
conductive structures in the area. The measurements showed good
correlation to the IP and RP measurements carried out by NGU. It is
clear that the conductive zones are most sensible to the electrical
field. It is also clear that the method has some important
limitations:

The resolution of the method is too low to get good depth
Interpretations for such deposits.

The method is more sensible to topographic effects than expected.
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On the other hand the Melos method is very suitable to detect deep
massive sulphide ore bodies. This is shown by the results from Joma

and Mofjellet.

It 1is difficult to say if the method is suitable for mineralization
connected to granitic intrusives. This project has shown that near
suface conductive structures can be detected,but this can also be done
by other methods. Even if the main deposit,the stockwork,was not
clearly indicated,the surrounding conductive structures inside the
pyrite halo were detected. This was the main objective of this
proiject.

We also think that the Melos method would be suitable and helpful in
prospecting for deposit without outcrops under thick overburden. The
measurements did not clearly indicate any conductive zones at depth in
the Fremstfjell area. The geological investigations can neither say
anything about the possible existence of a deep deposit. The
drillholes in the area only show weak mineralization.

The total costs of this project were reduced by 30%. Because of
this, the field work which was planned for 1986 could not be
fullfilled.



References,

J.Duroux {1967)

P.Valla (1982)

BRGM Instruments (1985}

BRCGM Instruments {1982)

H.Elvebakk,0.B.Lile (1985):

H.Elvebakk,0.B.Lile (1986):

J.5.R¢nning (1981)

J.S.R¢nning {1984)

15

:Caractére de 1'onde électromagnétique de

surface engendrée par un dipSle magnétique;
application a 1'investigation en profondeur
de la resistivité électrique du sous-sol.

Geophysical Prospecting,vol.45 no.4.

:A test field survey using the Melos

electromagnetic method;expand abstract,
Dallas SEG Meeting.

:Melos data intrpretation manual.

:SYSCAL EM,Notice D'utilisation,

BRGM report 82 SGT 083 ELI.

Elektromagnetisk dybdesondering,SYSCAL EM,
Joma 1985.

Elektromagnetisk Dybdesondering,SYSCAL EM,
S¢lvbergsonen,Mofjellet 1986.

:IP o9 magnetiske mdlinger i s¢ndre del av

Grong-feltet,Grong,Nord-Trgndelag NGU 1815

:IP,ledningsevne,SP og magnetiske midlinger

ved Fremstfjell,Gronq,Nord—Tr¢nde1ag,
NGU 84.002.



/transmitter

g

- r >
S/
/
Tamgential Proﬁle
He
transmitter I ]
Hx [receiver
4,
Rad.ia.l Pl"oFiLe F].g 2 1
SYSCAL EM : DATA PLOTTING:
stadions
fo fa "
AN BN ' '
N r=.._,\\_ . - 3 ]
\ l\\- P 7 ‘__‘__’,_,,fl 9
\ o= -..“--.. \,-\‘;:"/" - {l
b eSSy
Sounding Profile Pseudo section.

Fig.2.2



NORWAY.

3
. y
o
&% -"\\
30 PR
1 ’
": ‘ l‘ G:’
e . . "
- F
Vo= o -

21 20— Mofjellet
o & .l

s
g .!""— {oma. , Grosn Gruber
\ FremstFJe.LL
e L
Trondheim —=2Z¥ ig= |
’ )
-
Qe L%
+ \\‘ 'i__
L
ot i \\'
'~ . '1
Y '\
g 0sSLO ;
J"‘ ""
pé ;'

Fi1g.3.1



g

i200

1300

1400
1500
1800

NORGES TEKNISKE HE@GSKOLE

JOMR B 1985

Resistivity (ohm.m)

co
- S T
2300.000
B e i e e e
1. 600
2000, 200
d-—— - v - —

-

Rho *

1@ "2

® BAGM/GPH % MELOST

SYSCAL EM
PLOTT AV R0a
STED: JOMA
PROFIL: B

DATO: 26.6.1985

1700

Fig.5. 1

Oepth (m

0.000
187,430
18G5, 774
309, 251
330.3n2

380,322

B-1380

| [
Tt [

F1g.5.2

l/gqrt(F)



1 T , —— SYSCAL EM

RLOTT AV HOa

I
10, 5225 . 20834 169 2341 12773 4088
STED: S@LVBERGSONEN
8,2 8737 : PROFIL: 46200Y
a B ' OATO: 20.08.1986 HE
7418 . 888 l.

5.

4 ;08
] L
2 <1831
1 .32

°§ : Fig.5.3

24400
24500
24800
24700
24800

NORGES TEXNISKE HBGSKOLE

MOFJELLET 13986

Resistivity {ohm.m) Depth (m]
00

o 0.000
600.000

B omm e 172.328
1.000

3 173.773
2000.000

B e 259,833
.400

G m e e 273.531
2000.000

24588%
Y
~ N
m . .\ .
= (ot J 0

1/7eqrt(F)

% BRGM/GPH % MELOSI *

F19.5.4



} ‘{uf)‘x .ﬂz'-'ioox z’tholo X 600 x 24%00 X 24800 x 24900 x 25000

e I
woz Bk 8501
T T 13

|
| |
- | r
L iy ' l
I ?
| l :
T T f 5
o 2.2 | ’ ,
’/‘/W-MW Tt -valueg
135.9 lo%.€
-7 %04
T —— ore EM SYsCAL T
(AR} Vrrera LntﬁrPr‘etOde dCPf:,"i S¢LVBER6’ 40
20.08. 1986 HE
of wnductor M: |:2500

F1g.5.5



5
A

" » .ﬂojo - .'I-.‘"}.

ou’-.;'._ ol e '.‘.
N o

N
\

L
7
\
i

.\

AN

>,.
8

* o o,..

2

-

.. 3 >

:-/ .

r s>
.

T

\J

X \./—\/L ony

/

oo

5600 @ 580
_{f‘ ,‘ I%ﬂ
oy . 0"9 '

-
i * 38
2 ‘
: L o *, -
AT ol
* r
‘-!—-'h_ 5 .' ['3 A

6255 —
> ieel o’
2 T

[
. 623 @5

:rQ . Lt 7°'

>0

57698

7
+

p -
— T

(>

Lcngtjé;nnfjellet ©

. Q) Y ~:::-‘~\‘ - . i

23T

. /,_‘_-‘. ) - PR o 004
7 (S FREMSTRIELL 198
; e [PJ, - Neu.

e

s @ ’ ! . .

- e . . =

- < ._"‘ e K 2 5 . ~
X I s Z fl? i
= - 55009 ~ ==

: : = ! Storfiskt]. . 2008 Vi

_-‘ .. ' 5400P 35,0 . —7 oe

%U

S0P S7BMO

“==1600

S - - Y

i
TN

9.6




LG B4

\_. 2028

SYSCAL EM
PLOTT AV ROa
STED: FREMSTFJELL

PROFIL: 5500t
DATO: 23.8.85 HE/BH/SOR

. 3675

2100

.4332

2150

. 2383

. 4488

. 9888

. 4245

. 4234

. 3654

. 2234

. 105658

. 578

. 824

. 5812

. 14854



B'G bT4

B T | T | I T T |

1p.2679  .2686  .3767  .2682  .34147  .1050  .2804  .2152  .2588 . 2484
(4 .2334  .2433  .2825 2088 2080 3084  .2054 3042  .2381 .: . 1622
. 4472
. 4144

. 4323

. 3480

. 2354

. 1082

. 243

. 357

. 187

. 47

780

800

B50
1800
1850
2000
2050
2400
2150
2200

SYSCAL EM

PLOTT AV ROa’

STED: FREMSTFJELL
PROFIL: BH500E

DATO: 23.8.85 HE/BH/SOR



13 T T T T T T T T 1

. 2337
. 2875
. 3808
. 4025
. 3753
. 2875
. 2284
. 847
. 314
. 472
. 885
. 884
’ g 2 g 2 g 8 g
g &§ & § & § & § & §
SYSCAL EM

PLOTT AV ROa''’

STED: FREMSTFJELL
PROFIL: 5500t

DATO: 23.8.85 HE/BH/SOR

5'G br4



07 "G bty

8 | | i I | I [ [ l I l 5
. 1083 ;

. 3118 .

. 2807

g 2~
N
§8§8§§§é§§§

SYSCAL EM
PLOTT AV ROa
STED: FREMSTFJELL
PROFIL: 5400E

DATO: 21.8.85 HE/BH/SOR

1083

2275

3148

. 2807

. 2858

. 2057

. 1148

. 837

. 315

. 133

. 44



17°G 0T

11

10

2180

. 3284

. 3400

. 4429

. 4107

. 2880

. 1846

! | I | | | T | ] I | |
1458 2027  .3024  .3241  .2453  .2008 @73 4818 1263 . 1575 ___ 798 .2180 .
. 1888 .a458  .a137  .3;\L2 2418 . 228 . 240072250 . 3284
1484 . 4872 3408  .3374  .4084 . 4175  .3885  .2404 . 3127  .3432 . 3400
.1288 . 1502 .3008  .28B4 . 4058  .4830 . 4105 3440  .3888  .4078 . 4429

. 3408 14 . 4035  .28858  .4180  .3394 . 4407

1773 . 4717 . 4488 2880
. 215 . 248 . 223 . 4287 . 3354
. 2974

T:—d_‘——hT;h“‘*~w4r”"#/72\‘~\\ .13 8 - 7 T 8 —t—— T
SYSCAL EM

PLOTT AV ROa’

STED: FREMSTFJELL

PROFIL: B5400E
DATO: 21.8.85 HE/BH/SOR

- 887

. 377

. 254

.35



AT

SYSCAL EM

PLOTT AV ROa''’

STED: FREMSTFJELL
PROFIL: 5400E

DATO: 21.8.85 HE/BH/SOR

2000

2050

2100

2150

2200

. 1408

. 2565

. 3381

. 3284

. 26888

. 2084

. 1185

. 821

.291

. 448

- 37

A8 T3 .3

2250

2300



£1°G6 b4

B T T ] T | T l | T T |
2000 . 3379 . 3588 . 3881 . B22
. 2385 . 3543 . 4574 . 4018 > 2180
. 2530 . 3252 . 4342 . 4243 . 24583
. 2572 . 3472 . 4518 . 4830 . 3008
. 2398 . 3383 . 4708 Qﬁiﬂg . 2014
. 4040 . 4807 . 2324
. 2778 . 8875 . 1885
. 860
. 418
.es2
a8
. B4
0
e § & & E E &8 § & & g

SYSCAL EM

PLOTT AV ROa

STED: FREMSTFJELL
PROFIL: 5300E

DATO: 21.8.85 HE/BH/SOR



p7 G DT4

12

i1

10

I | | / [ [ ! 1 ! | | |
4787 .43 .2888 . 3282 *~;19E9~_h_;353§____;jfji,,,f' . 768 . 877
1242 (1382 '\, 2034 . 3258 .3782 . 3415 . 2735
.1078 .48 .4877  .3880 3102 2233  .2588  .2687  .2894 . 3530
.4220 . 3258 2328 . 2853 2738 . 3123 . 3594
. 4798 .2542  .2818 . 3330 3507
. 223 . 4454 .2892 . 3414 3280
41 . 158 . 3708 . 2183
. 882
. 588
. 359
Bg
.32

1750

g &

1800
1850

SYSCAL EM

PLOTT AV ROa’

STED: FREMSTFJELL
PROFIL: 5300E

DATO: 21.8.85 HE/BH/SOR

2000

2050
2100

2150

2200

2300




Gl G DT

8B T | | T ] T T ] [ [ I ]
3Y) . 2734 . 18489 \\;725

\

. 3227 . 2803 . 2308

i1 -

10 - . 2304 . 2819 . 3285 . 3408 . 2835

. 2303 . 2328 . 3282 . 3535 . 3046

. 2533 . 3138 . 3558 . 2697

7 . 4085 2753
g : . 1802
5 - . 768
4 - . 459
3 - . 318
2 - 88
. 22 j::\\“\49
0
£ § & & & § & & & § E § B
SYSCAL EM

PLOTT AV ROa''’

STED: FREMSTFJELL
PROFIL: 5300E

DATO: 21.8.85 HE/BH/SOR



g7 G b1

B

. B84 . 1574 147 .95

-t

1800
1800
1850

SYSCAL EM

PLOTT AV HOa

STED: FREMSTFJELL
PROFIL: B5200E

DATO: 14.8.85 HE/BH/SOR

2000

| | T T T 1
. 1884
. 2348
. 2372
. 2834
1872
. 1579
. 281 . 753
. 150 . 1034
.80 . 1473
38 . 705
15 . 185
.23 . . . . . fu0 117
s & § B B & %

2050



/176G bT4

13 r ] T ] l I T T | T | ] i 7

(p -943 . 1168 2013 .2080 5428 \(_iffi’ .2428 | B48 1822, . 588 743 BBy 4470 2184
1 - .2439  .3888 . 3450  .3255 .1844 . 1835 . 1753 . 2888
0 - .2382  .4522  .4248 . 3298 . 1798 . 3423
) .4a7ac:::;faaa 2884 . 2717 | 3448
8 - . 4381 . 4820 .2748 2080 . 2392
7 . 173 .2884 3725 1238 . 1425
g > . 753
5 . 882
4 . 189
3 . 85
2 . D .28
- - .18 .18 .38 Em .31 T, B .21
0

e &8 § & & § § § & § R §8 8 s

SYSCAL EM

PLOTT AV ROa’

STED: FREMSTFJELL
PROFIL: 5200E

NATO: 14,8.85 HE/BH/SOR .



87 G DT

18 T l T l

g 0§ &

SYSCAL EM

PLOTT AV RDa’’

STED: FREMSTFJELL
PROFIL: 5200E

DATO: 14.8.85 HE/BH/SOR

1800
1850

2000

2050

2100

2150

2200

2250

2300

2350

"

2400

1814

. 25832

. 2740

. 2888

. 1881

. 1288

. B44

. 878

. 682

. 280



6] G BT4

13

1800

850
1800
1950

SYSCAL EM
PLOTT AV ROa
STED: FREMSTFJELL

PROFIL: 5100E
NATN- R R AR HF/RH/SNA

. b694

2000

2050

2100

2160

2200

2250

2300

2350

2400

2450

2500



02°G 614

13

12

11

10

2232

. 3503

. 3785

. 3718

. 4232

r ! ! I I | | | | ! 1 I i ! !
fd 388 .4885 2447 2208  .2330 .2250 .2724  .2783 4985 .
33 5051 .48j0  .2884  .25489  .3088 .2484 . 3578  .3413 . 2888

. 5251 .7184  .3280 . 2243 2531 022 .2487  .2488  .2647  .26883  .2368 . 3444 . 3084  .2770
. 1720 B84 .2234  .2284 . 2568 . 2051  .3403  .2531 . 2434
. 1180 1154 \ 2184  .2144 . 2584/ ({12 . 3848 B70 \iB41
. 1Mo
g g g g g £ 8 8 g B g 8 g g 2
-t -l - -l od N [} 3" o [3Y) o o
SYSCAL EM

PLOTT AV ROa’

STED: FREMSTFJELL
PROFIL: 5100E

DATO: 8.8.85 HE/BH/SOR

. 4043

. 3680

. 2573

. 1455

. 858

. 335

. 275



2 G bty

13

12

14

10

[ T i I ]
4447 187 49 .35

- 1414

E§ & & & 8
SYSCAL EM

PLOTT AV ROa’’

STED: FREMSTFJELL
PROFIL: 5100E

DATC: 8.8.85 HE/BH/SOR

. 2098

2050

(585 . .472
g A,

2100

2150

1528

-4744

2200

1814

. 1884

2250

I

1388

. 1921

. 1817

. 1845

. 1247

2300

2350

2400

2450

2500

2084

. 2485

. 2575

. 2588

. 3104

. 3032

. 27688

. 2508

. 2805



22’ G b4

B
SYSCAL “EM
PLOTT AV ROa

800
1850
2000

STED: FREMSTFJELL
PROFIL: B000E
DATO: 3.7.1985 HE/BH

2050

2100

2150

2200

2250

2300

2350

2400

2450

36854

. 36854

. 4127

. 4875

. 5396

. 5490

. 4878

. 3400

. 2160

8913

. 238

.16



£2°G b4

8 == T 7T T I I [ | T l I

12 918 . 4707 . 1388 . 2073 . 1188 . 1041 . 2228 . 2162 . 2383 10858 935 . 1639

44 . 1616 . 1539 ;iggg_,//[ .2 . 1624 . 1241 . 2671 . 2388 . 2780 . 2394 . 2530 . 2185
. 4547 . 3881 . 26836 . 1845 . 1831 . 2381 . 2248 . 2798 . 2529 . 2683 . 2813
4976 . 3341 . 2688 2000 . 1682 2004 . 2594 . 2298 . 2345 . 2630
. 3072 . 2302 . 1849 . 1740 61 . 2B55 . 2120 . 2088 . 2442

SYSCAL EM
PLOTT AV RODa’

(=]
8

2000

STED: FREMSTFJELL

PROFIL: 5000E

DATO: 3.7.1985 HE/BH

2050

2100

2879

. 2879

. 3081

. 2873

. 3065

2150

2200

2260

2300

2350

2400

2450

. 3238

. 2823

. 1943

. 1240

. 545

. 145



pe g 614

13

12

i

10

Jas2

. 3252

. 3485

. 3483

. 4370

. 4218

0 Y7/~ ~T1v %"+ ‘¢ v &t
.574 . 1325 . 1474 . 28B4 . 2244 :1930 . 2687
. 2802 . 2804 . 2230 . 2748
. 2770 . 2080 . 2748
. 2875 . 2578
. 2665 . 2375
. 3181 . 2404
. 2810

SYSCAL EM

PLOTT AV ROa'’

STED: FREMSTFJELL
PROFIL: 5000E

DATO: 3.7.1885 HE/BH

. 8720

. 2872

. 1636

. 708

. i88

.11



G2 G bry

=
]
©
-t

g &
SYSCAL  EM
PLOTT AV ROa
STED: FREMSTFJELL
PROFIL: 4900F

DATO: 13.7.85 HE/BH/SOR

2000
2050

2100

2150

2200

2300

2450

2600



92 G BT

3034

. 2034

. 25874

. 2748

. 2748

. 2342

13 I T r | [ r I | I T I I —]
{2 .2623 . 3428 L1744 . 1688 . 1354 . 2168 \;P43 ., 1989 . 2B49 . 1034 . 2874 . 2313 .

. 1286 . 1807 . 1381 . 2080 . 2088 . 2448 . 2887 . 2138

. 4394 . 1924 . 2622 . 2582 . 2742 . 2783 . 2708

. 4900 . 3568 . 2928 . 2102 (jﬂﬂz=:::31998 . 2393 . 2443 . 2848 . 2660 . 2875

. 2014 . 2334 . 2375 . 2560 . 2780 . 2987

. 20 981 . 22685 . 2700 . 27893

1862 . 2507 . 2871

0
g & & g g g & &8 g
SYSCAL EM

PLOTT AV ROa’
STED: FREMSTFJELL

PROFIL: 4800E
DATO: 13.7.85 HE/BH/SOR

2300

2400

2450

. 1995

2500

. 1089

. B03

. 285

. 153



/2 G BT

64

.32 /-.-4\—} .

—

E & E
SYSCAL  EM

PLOTT AV ROa"’
STED: FREMSTFJELL
PROFIL: 4900E

DATO: 13.7.85 HE/BH/SOR

2050

2100

2150

2200

2300

2350

2400

2450

. 54

. 80

. 183

. 295

. 303

. 1284

. 1413

. 1587

. 290

. 138

2500



g \1038

7 {1033

. B05 N H . 425
- ...B78 . 408 . 820
i . 738 0
14¢ 110% 2881
180 iy12 . 3728
1 124 . 3304
14 108 2848
175 B8 2072
235 L1284
. 388 00

-l -l -l

SYSCAL EM

82 G 0T

PLOTT AV ROa
STED: FREMSTFJELL
PROFIL: 4800E
DATO: 25.7.85 HE/BH/SOR

] RE T 1 Rl i ) 1
. 308 . 388
1381
2222 . 2408
. 3230 . 3048
. 4027 . 3298
. 4142 . 39975

1887 . 1828 . 1780 . 2311

. 2444

. 2887

. 2247 . 4051
. 285

343

2000
2050
2100
2150
2200
2250
2300
2350
2400



62°G BT

13 | T I T T I T T T | 7

1p -2818 . 2473 , 808 . 3584 . 3238 . 3588 . 1028 . 3118 . 2b14 . 2768

" - 1084 7. 2471 —1758-— 4887  .2844 5410 .2628  .2708 . 2837

10 - 4822 . 4030 . 4301 . 4772 . 4074 . 3243 . 2647 . 2054 . 21583 . 2324 . 2224 . 2583 . 28a8

. 4328 . 31B0 . 2728 . 2383 . 2284 . 2333 . 2312 . 2750 . 2887

. 4580 . 3380 . 2883 . 2344 . 2338 . 2342 . 2357 . 2888 . 3008

. 4380 . 3268 . 2818 . 2158 . 2188 . 2077 . 2028 . 2814 . 27984

. 4393 . 2524 . 2682 . . 1148 - 15 . 2804 . 2483

5 .2145 . 2885 . 2822 . 2832 . 3428 . 9278 . 1078 . 1388 . 1545

0
§§§§§§§§§§§E§

SYSCAL EM

PLOTT AV ROa’

STED: FREMSTFJELL
PROFIL: 4800E

DATO: 25.7.85 HE/BH/SOR



. 115

. 147

. 257

. 848

. 250

1588

. 2402

. 2504

. 388

. 430

. 13

. 134

§ 8 8

-

SYSCAL EM

1950
2000
2050
2100
2150
2200
2250
2300
2350
2400

PLOTT AV ROa'’

STED: FREMSTFJELL
PROFIL: 4B00E
DATO: 25.7.85 HE/BH/SOR

0E "G bT4



JE'G BT

8 T T T

g & § 8
SYSCAL  EM

PLOTT AV ROa

STED: FREMSTFJELL
PROFIL: 4700E

DATO: 28.7.85 HE/BH/SOR

2000

. 2805

T

. 1818

. 8783

2100

i
. 1881

2150

|

. 3878

2300

3147

2400

T

1817

. 3825 . 4184 1880

2450

T
. 1174

. 3378



15 | | T T T I 1 I : T :
. 3028 . 3402 . 3780 . 2778 . 2487 . 4083 . 4205 . 3718 .

G-I .aagg::::::zgg .2678 2071 3085
12626 .3718 . 3083  .2434 2758  .2945 3030 . 2803
-2774  .3482 2085 2801  .3070 .3045 2885 . o;gp
-2881 3589 .3470  .2830  .3174  .3107 .pa47  o8es

. 2853 . 2852 . 2710 . 2505 . 3000 . 2858 . 2732 . 28414

g -4584 - 4072 . 3884 . 2203 . 2845 . 2282 . 2178 . 2404 . 2888 . 2335 . 2217

. 2193

. 3118

3204

. 2840

. 3047

. 2883

. 1538

. 2400

. 3018

. 8138

. 3148

0
¢ E & B B B 3 8 §8 § 8 8
SYSCAL EM

PLOTT AV ROa’

STED: FREMSTFJELL
PROFIL: 4700E

DATO: 28.7.85 HE/BH/SOR

ce'G'bry

2400

2450



EE'G DI 4

g & 3§

SYSCAL EM
PLOTT AV ROa'’

1850
2000

STED: FREMSTFJELL
PROFIL: 4700
DATO: 28.7.85 HE/BH/SOR

2050
2100
2150
2300
2350
2400
2450
2500

. 4218

. 4488

. 4480

. 4278

. 4823

. 8420

. 1352



pE G DTS

. 4077

- 4421

.218d

. 1248

. 1489

B g & & § § & § § ®B R § EBE § 8§ ¢
SYSCAL  EM

PLOTT AV ROa

STED: FREMSTFJELL
PROFIL: 4B00E

DATO: 28.7.85 HE/BH/SOR



GE'G bty

11

10

.4523 . 3804

.4488 . 4053

3414 . 3482
E & & & 8
SYSCAL EM

PLOTT AV ROa’

STED: FREMSTFJELL
PROFIL: 4B00E

DATO: 29.7.85 HE/BH/SOR

. 3584

. 3482

. 3404

. 2788

2000

. 2218

. 3037

. 3085

. 9485

. 2482

. 3420

. 3407

. 8081

. 3121

. 2b47

2100

. 2824

. 3187

. 3150

. 2817

2150

a7

. 2138

. 2385

. 3485

2200

2300

. . 1445 . 1470
. 3202 . 3835 @0
. 3428 . 2821 . 3798
. 3223 . 2878 . 3858
. 3444 . 3158 . 3803
. 3480 . 3103 . 3550

. 4845

. 3373

. 3840

. 3834

. 3798

. 3828

2400

L4378 5875
. 257<. 1285
.2878 . 2022
.3803 . 3398
. 3584 3238
.3328 . 3440

2450

2500



9e"G'br4

(=] (=]
[z (=]
[ (]
- -l

SYSCAL EM

PLOTT AV ROa""’

STED: FREMSTFJELL
PROFIL: 4600E

DATO: 29.7.85 HE/BH/SOR

B

1800
1850

2000

2050

2100

2150

2200

2250

2300

2350

2400

2450

2500



FREMSTFJELL 1985
1967 W . e \ 2149 SYSCAL EM Yo, {:13926H;

j;,‘ stockwor k

+t,

3 Sericite
o Ho Sz

- A Pyrite hako
- 4
<100 £m
4 10 - 50082m
: 500 -1 600 Lm
Tk | 1000-2000 L.,
2000"5000 -Q.*n
' > 5000 8.
\
\-
N
A
w
w
N
ey

58 . N ‘ 63! 8436 S Y
4600F  Higor 4800E 4960 E 5000E  "SI00E T SZooE TB3EE * — "CHeoE 5500 E



8¢ b4

2400N-

-

2332

FREMSTEIELL 1935
SYSCAL - EM  Roa,

:; stock work
o MOSZ

f- q490H2



BE'G DT

FREMSTFJELL

1f ? " 1 LH] i Ll
3 9 9 9 o " e G‘ 10° S/
9 ? I 12 2 y ¢ 9 ' m
1] 1o 3 15 i 1 12 2 12 -
Hood .| M - M w o e s o o) stockwork
15 3 15 ] 13 8 2 13 5] 8
16 12 I3 [ 1% 1% 1% 13 ‘5 1o
1§ 13 ) 1y T 12 12 [} 1 o
H] i} 9 ‘2 1y 12 14 o 3
16 “ "7 3 1y 1 i 18 e
Y i 1p i3 3 12 2 3 9 12
9 s 17 " 3 1 “ ]
2200N - 0 3 1y . (',;‘ - M s 5
~ l}
te
2
2t
i
'f
le
a
< - 2
20 3 29 29 Vi 3 3 i 2
3 3} - 18 i k3 U i} 23
3 % 3 D & 2 » $ 1]
1800N,, m 30 3 : 12 ’-“ 5
2 21 2 » 4 4

l | 1 | I 1 ! i l

AGOOE 4%00F 4800 F 4900E S0 E 5100€ 5200€ 5300E S400E 5500€



0T

FREMSTFJELL
| IP%
| "“‘—*-_H___\___’##,f*‘::7 ::'Sfock‘kork
< ( o MoS,
_ ezo0n | e :":; ] -
] q% o — 6:““'\
L .Y — N ., ~J oA
G X
20 ] éh\d" ._a.__‘__\___‘_/f/:-——_\\_\\“____
e 8.
NN = T
C“'—4 — \____ﬂx It
—P S ==
4800 ' <

oy " §°

“600E  47Q0E 4800E  4B00E  5000E 5100E 5200E  5300E R400F  BHO0E



1P

Wwo- ‘\ //\ I P
. N\ / N
b -
q - i __l,,\.\ /\
[ A

2 - ~ % - : i ’ - '/\-

R —

Igoo i?réo 2;00 2::0 2.2;00 z;oa B Yoo 2500 "

G105 Yom ) R
‘2 - e S
oo : S
0 - A e et = R T
bo / g = ezl oA
b - ) ! //\\ : L =

A\ ; N L I
- / \-/ H/ \....-_..r-""-w/ -—‘\,_;_a__...)-...,.

£

|Boo 1900

' ' H ;
i 2b00 20 2300 2400 2500

RO, SYSCRL-EM

200 L,,: _
1000 - |
I
] L I
0 ! ;
o0 2500
FREMSTRIELL

PROFiL 5100 F
Fig.b.41



L
b
\
I

G |5/m

7

SYacpL EM

_ FREMSTFIELL

PROFiL 5200E
Fig.b.42



0410 |5/m

20

Lo

40

20 +

3000 1 —

2000 -

looo |-

x —
100 1900 2000 2100 2700 | Zio 2200 | 250
SRUSN NN SIS AU SV T SR M
|
|
3 e T — T—
yo ¥ ! ! | | ! 1
» < / | i i { | 1 H
A S B = g s o - N Ty
x e e Sl N B,
Hoo 2500

SN ISR T

FE R

_ ROal SYSLAL EM.
e

| ! ! 1

I

e A [V e | S

—

oozt | 2w 280
FREMSTRIELL

PROFIL 5300 E
Fia.5.43



LPY i~

L

1200 1900 2000 200 2200 | 23‘;00 2400 zioo

G10* [ Shn

loo L= —— N . e S e s - . ——

80 e D R . ;G = - -
: s I
| i [

0 _t. S . [— ‘ I

40 1

26

4ovot

 ROa SYSCAL EM

. . i» 5
] ———— | | {
I B (1 S
P § der of |
] I k -"‘- 1
| ! 3
! i

2000

) N ,ﬂ
| ‘ | I 1

: i | !
BN FNLINE AR | =

70 #m | Z%o
FREMSTRIELL
PROFIL B4o0 £

: Fig.5.44




° !
ttr
r . e
*
T = L ed Sericite
- -~ -——
"-' \
. N — Stockwark
-~ ‘. — )
P \.\‘\ . Pyrd:e lnzLLo
- RN
. \-
7 N
.7 ~
- g ° ™,
- -] N,
AS
- .
, - + = +20 L N,
¥ oo - N
el . Q@ . v - AETN :
Lo "-:-?:'" ‘o-r T O * .\“ ‘x* o N
\- halind ™ \...‘. .\
N " ’___)\ﬂ.“ .\
N * - [ - B R I o :
. ™~ \'\ S ™ \‘
N "‘g:\ ‘.ho“."‘" \‘
.\ oo .\\o M ~.
‘ 'y o o -~ ® N,
Y, A\ 0 N A
- [=] :\ o \\-\ - P // ‘\
N ~— * '-“J “'"/ )
Lo . N R | ; \:;o""//o/o/ \-
- . Al .“'-.____ o — ro~ N
S n- iy oy _:__+ -:..'.:r‘-- ?’// e - o Q .
N + — [ ]
AY
N r-4 ° o
N +
~
: -]
N
AN
N °
.\ \55**
T1 -\. '-p.*,.:}
- ~.
2 \.\ (-]
O | T~
o Yoo € T —— _
&) e e

)

(o) MOSZ



' -(rabbro
-Greenstone

Bad- AUer—na{ing acid
and alkaic volcanifes - — — —

XN -Agglomerate
[T -Trondhjemite
- = ~faukts

Skarsfjell




FRKEMSTFJELL 1935
ﬁ' Joo2 2034 2232 svscaL EM - ROa' £1392H2

2313 2319 f ~.
! stock work

24008 - 1895 To MoS,

)
. e
"~ © ! t00- 50080m
2 42.05 '_'1 B0O - IOOO .Q.'ﬂ
°3 s : T . 1000~ 2000 2m
2200N - O 4083 RO D - L U e O ey 2484 2,006 - 5000 Qm
~ =y - _...__-I- ] ! , ; e ' ¢ 3 . ‘E, Ow -Qm
2839 246} 37 2180 ~o™H oo 809 i o > 9
o 5 028 - TR oy e IS s S A L o 2%
3692 30 B 2oy
Jooon - 9% 3ie2 .. @
3019 33
ng ! 325 2582
S :
. .\ 2419 318
_('J] 2 e
e [800N - &5, 2885

i | ! s - D e
HHoE HEobE H4900E 5000E BlooE Sloo £ 5300F Slioe E 5500 €




8 g 14

FREMSTRIELL 1985
SYSCAL EM Koo

2 e % f: 280 He

2302 2] 23 -

290 2493 5 . g o, stock work
e - . - o MD&S.Z



NORGES TEKNISKE HRGSKOLE

FREMSTFJELL 1885 5580E

Resistivity (ohm.m) Depth (m)
0o
i e ——————————— 0.000
2700.000
2 £29.842
10.000
e e il 230.621
2000.000
4——- 340.550
1.000

1 758N
o
s -
‘O
L
o
o
S -
b I ! | I
19 3 1g ~2 1g 7! 1

l/gqrt(F)

% BAGM/GPH * MELOSI *

F1g.5.48



NORGES TEKNISKE H@GSKOLE

FREMSTF JELL 1883 550QE

Resistivity (ohm.m) Oepth (m)
0o
1 - 0.000
2800.000
e - 240.000
10.000
3 - 241.000
2000.000
4——- 350.000
1.000

18BN
m
s -
\O
i =
[ 4
[4}]
S -
b | | I |
1g 3 1072 1g ! 1

l/ggrt(F)

% BRGM/GPH % MELOSI *

Fig.b.h0



NORGES TEKNISKE H@GSKOLE

FREMSTFJELL 1885 5480E

Resistivity (ohm.m) Depth (m)
oo
i -—— 0.000
2000.000
2- -——= 220.000
10.000
3 - 222.000
2000.000
4= - 300.000
.500
m
-
‘O
L
x
1]
S -
o - .
1873 1

trssqrt (F3

% BRGM/GPH % MELOSI =

F1g.5.51



[FOON

Line 5400 E
2100N

2200N

ZspoN 2400N

(300N
700 |
400 }

00 |

300 |

1000 |
dﬁpth (m]

{FO0ON 100N

[90ON  2000N

Line 5500E
1900

2000N 21(Jor\l 2200 N 2300N quoN

-

400 |

00 |

800 |

1000 |

depth (M)

—— P s ey S

- indicated conductor
. ghos{; tonductor

Fig.h .52



NORGES TEKNISKE HOGSKOLE

FREMSTFJELL 1985

Resistivity {ohm.m)

Do

i- ————

1300.000
2....._ [—
474
-
s - .
m
s -
‘O
£
[V'4 [,Y]
s -
s -
|
1673

% BRAGM/GPH » MELOSI *

5300 E

Depth (m)
0.000

245.8684

t/sqrt(F)

1 8UYBN

F19.5.93



NORGES TEKNISKE H@GSKOLE

FREMSTFJELL 1983 5200€

Resistivity (ohm.m) Depth (m)
[#]3]
1 B TR —— 0.000
1200.000
2 e ———————— e 2268.924
.244

Rho”

l !
1@ 3 18 ~®
{7sqrt(F3}

*¥ BRGM/GPH * MELDSI x

1@ "1

188GN

F1g9.5.94



Line 5200F
(FOON  I300ON (900N 200N  2100N  2200N  2200N  2400N
r t = + —+ -t -+

e e

700 | —

400 |

I
j
I

00 |

300 |

1000 |

depth (m]

Line 5300E
IT0ON (800N 1900N 000N 2100N  2200N  2300N 2400 N

— +

600 | e -

800 |

1000 |
= udicated conductor

dGPH\ (rm] - ghost condu-ctor

F1g.5.53



NORGES TEKNISKE HRGSKOLE

FREMSTFJELL 1985 5100E

AResistivity (ohm.m) Depth (m}
00
{—————— - 0.000
3700.000
2 ———— 365.879
.185

Rho *

1@ 79

lregrt (F)

* BRAGM/GPH * MELOSI =

130N

F1g9.5.56



NORGES TEKNISKE H@GSKOLE

FREMSTFJELL 1985 5@08E

Resistivity (ohm.m) Depth (m)
00
i- - 0.000
2400.000
2 - - 275.000
5.000 gt-0.26
K Tl S 2768.300
2000.000
4 470.000
.00

220N

Rho”

19 2 1g~!
lrsqridF)

IQ6M/GPH % MELOSI

Fig.b.57



NORGES TEKNISKE H@GSKOLE

FREMSTFJELL 1885 SB0@QE

Resistivity (ohm.m) Depth (m)
00
- 0.000
2400.000
P — 300.000
5,000 §i= 0. 20
3-—- 301.000
2000.000
G 415,000
1.000

2358N

1g "2

I/sqrt (F)

% BRGM/GPH * MELOSI *

Fig.5.58



Line 5000 E
700N  {300N (900N 2000N 210N 220N 2200N  2400N
4 § -1 ¥ + —p-e= ~

—
L]

400 | - -

600 | -

300 | =

1000 |
depth [m]

Line 5100E
\TOON  {800N 900N 2000N 21(_)0N 2200 N 23()0:4 quoN

$ S

400 | -

000 | -

800 |

1000 1

depth (m) — indicated conductor
--.ghost conductor

Fig.5.58



ITOON  [300N

Line 4800 E

2000N  2100N  2200N  2300N  2400N

400 |

00 |

300 |

1000 |

depth (m]

Hoo ¢

000 |

800

1000 |

depth {2

——

(900N

st

Line 4900 E
QCI?ON

2190N 220N 2300N quoN

=

- indicated conductor
-— - Shost (onductor

- FLIEET

F1g.5.60



NORGES TEKNISKE HZGSKOLE

FREMSTFJELL 1985 48890F

Resistivity (ohm.m) Depth (m)
00
- 0.000
3100.000
2——— 250.000
5.000
3 250.800
3000.000
44— 825.000
§.000

238N

Rho *

lrssqri (F)

% BRGM/GPH % MELOSI %

Fig.b.B61



