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1. INTRODUCTION

According te the contract between Bleikvassli Gruber
A/S and Geobor A/S, Suomen Malmi Oy carried out VLE-
magnetic measurements (122.5 km) and slingram measure-
ments (7.68 km) and staked out lines (32 km) covering
an area of 11.8 km2 to the south of the Bleikvassli
Mine during the period 1975-03-03...04-19. These
measurements continued the work done by Suomen Malmi

Oy in Bleikvassli in 1374 (Report 23-59, 1374-08-07}.

As before, the aim was to locate conductors an regional
scale mainly by means of the VLF method. In order to
aid the interpretation of VLF conductors and to ascertain
geclogical structures a magnetic survey was .carried out,
too. The purpose of the slingram measufementé was, on
the other hand, to control some VLF anomalies through
quantitative interpretations and, on the other hand, to
obtain preliminary information about overburden thick-

ness for geochemical sampling.

The results of the measurements are portrayed in the

form of contour maps on scale 1:10 000 and slingram
profiles drawn together with the corresponding VLF re-
sults. The qualitative interpretation of the VLF anomal-
ies has been based chiefly on the relation on the real
component to the imaginary component. The slingram
profiles have been interpreted by means of charasteristic
curvas abtained in laboratory measurements. In the in-
terpretation of the magnetic brufiles a curve-fitting
technique and platelike models were used. The results

of the interpretations are given in the appendix 2 as an

interpretation map and as interpretation profiles in the

appendices 23 - 26.



The field crew consisted ofageophysicist (part of the

time), a foremen and three observers. The line spacing
was 100 m and the interval between adjacent observation
points along lines was 20 m in the case of VLF measure-

ments and 10 m in the case of magnetic measurements.

2. VLF MEASUREMENTS

The radio station FUD (15.1 kHz) situated in France was

used as the transmitter. The receiving apparatus was a

Ronka EM 16 by Geonics Ltd. The tilt angle results have
been fraser-filtered. The measuring and filtering tech-
niques were described in detail in the report 23-93/73,

1973-12-10.

The filtered VLF results have been drawn on scale 1:5000
andoptically reduced to scale 1:10 000 and appended to
this report (Appendices 3a,b - 8a,b).

The VLF map points out several long conducting zones,
whose strikes vary from the nearly NS strike inthe west-
ern part to the nearly WE strike in the northern part.
Most frequently the conductors'strike NE and, on the

basis of the slingram interpretations, dip 80°-30° NW.

According to the conductors the area can be divided into
parts, which obviously correlate with geological format-
ions. The most western part is rather vaoid: there are
only short and weak anomalies (for example No. 24,
Appendix 2) in addition to the anomalies caused by civil-
ization. Besides the type of bedrock, this state of
affairs may be due to thick overburden which suppresses

passible VLF anomalies. The part between the anomalies



25 and 29 contains maost of the dominant conductors in
the measured area. WNearly all the conductors in this
subarea are good and are not accompanied by magnetic
disturbances. Exceptionally, magnetic disturbances are
associated with the anomaly 29 along all its length.
The third distinct subarea is situated to the southeast
of the anomalies 29 and 31. Here the VLF anomalies are
short and broken and strike nearly WE.

The appendix 1 contains a list and short descriptions

of the most outstanding VLF ancmalies.

3. MAGNETIC MEASUREMENTS

The magnetic survey was made using a Scintrex MPZ proton
magnetometer, which can be read with an accuracy of 1
gamma. The diurnal variations of the geomagnetic field
were eliminated by means of base lines. The contour
maps have been drawn on scale 1:5000 on the basis of the
drift corrected data and optically reduced to scale

1:10 000 and appended to this report (Appendices 9 - 14).

As a whole the measured area is very weakly magnetized.
Most of the anomalies are between 50 and- 300 gammas and
the biggest ones only about 1000 gammas. According to
the intensities of the anomalies magnetization of rocks
seems to increase from the east to the west. On the
other hand, this increase in the intensity may be due to
the corresponding decrease in overburden thickness. The
magnetized zones strike generally in the same direction
as the conductors discovered by the VLF measurements.

On the basis of the magnetic map the measured area can
also be divided into three distinct subareas. The most

unmistakeble correlation between conductivity and mag-



netizalion is associated with the anomaly 29: the mag-
netic and VLF anomalies are clearly caused by the same
formation. It seems, that elsewhere conductivity and

magnetization are not related in this manner.

Tn order to obtain guantitative information concerning
the sources of the anomalies, selected magnetic profiles
have been interpreted by fitting curves. The models were
built up of platelike bodies whaose horizontal location
(x,m), dip (% ,1%9), depth to the upper surface (z,m),
width of the plate (O,m) and effective susceptibility

(K, lD-Bcgs) were variable. The appended interpretation

profiles and interpretation map show the results.

The sccuracy of the interpretations may be diminished

by simplicity of the models and possible remanent mag-
netization that has been overlooked. Interpretation of
magnetic anomalies is never totally unambiguous. Accor-
dingly the effective susceptibilities, for example,
should be looked upon as general but not precise infor-

mation.

4. SLINGRAM MEASUREMENTS

The slingram measurements were carried out using an
EMGUN apparatus made by ABEM. The frequency of 3520 Hz
and the coil separation of 40 metres were chosen. The
results of the measurements are given as profiles on
scale 1:5000 together with the eorresponding filtered
VLF profiles in the appendices 15 - 22. The slingram
profiles have also been drawn as continuous lines on the

VLF real component maps (Appendices 4 and 7).



The slingram results corrslate well with the VLF results,
which suggests that VLF anomalies are caused explicitly by
bedrock conductors. The slingram profiles have been in-
terpreted by means of characteristic curves obtained in
iaboratory measurements. In the ideal case the interpre-
tation gives the following parameters of a platelike for-
mation: depth to the upper surface (h,m), dip (% ,19),
conductivity x thickness {& d, 151-1] and the width of a
thick plate (d,m). The parameters are given as four
numbers arranged vertically in the order mentiaoned above
by each interpreted anomaly in the appendices 15 - 22.
The conductivity x thickness products indicate frequently
excellent conductivity. The slingram measurements pointed
out that the anomaly No. 30, which appeared to be interest-
ing in the light of the VLF results, is caused by an iran-
wire fence. The interpretation results concerning over-
burden thickness have been handed over earlier in a

separate report.

5. STAKING

lLines were staked out at intervals of 500 meters throughout
the measured area using both a Wild II theodolite and
prisms. The lines staked out previously and the lines
staked out this time were checked using an electro-optical
distance meter Wild DI 3 Distomat. The local coordinate
system (K,L) was tied to the state coordinate system (X,Y)
with an estimated accuracy of about 20 cm. A list of the
(X,Y¥)-coordinates of the (K,L)-stakes is given in the

appendix 27.



6. SUMMARY AND RECOMMENDATIONS

VLF measurements pointed out a great number of conductors,
whose conductivity is generally good. The magnetic map
confirms the information concerning the geological struc-
tures in the measuggﬁaébtained through the VLF conductors.
It must be remembered that the geaological conductors ars
not generally accompanied by magnetic disturbances and

the area as a whole shows weak magnetization. Without
genlogical hints it is impossible to separate the anoma-
lies caused by graphite schists from the anomalies caused
by possible mineralizations. If interesting anomalies

can be picked up on other grounds, additional informatian
about them can be obtained by IP measurements. For detail-
ed investigation of the VLF anomalies slingram method can
be recommended in even topography and a so-called "shoot-
back” method in rough terrain. These inductive measure-
ments yield more precise information about the dimensions
and type of the anomaly source in case where the source

does not lie deeper than 20 meters.

Espoo 1975-10-17

Suomen Malmi Oy
Geophysical Department
U ACA

Pekka Mikkola

Geophysicist



LIST OF MAJOR ANOMALIES App. 1/1

no. Rf (%) If (%) AT (Y) lenght (km) Remarks

24 + 52 + 16 + 71 1.2 Conductivity varies from moderate
to poor. Connected to a weak magnetic
anomaly. No slingram-indication
(Qeep ?)

25 + 74 - 3 - 2 >1 , Excellent conductor without any mag-
netic ancmaly. Gives a clear sling-

ram-anomaly.

QG + 73 + 37 - 11 1.3 Two moderate parallel conductors
without magnetization. Clear sling-—
ram-anomaly.

27A + 94 + 1 - 8 > 2 Excellent conductor running through

the area. Without magnetization.

Clear slingram—anomaly.

278 +100 - 12 + 27 1.7 Excellent conductor parallel to 27A.
No magnetization. Clear slingram-—
ancmaly.

@::- +157 - 45 -1 >3 Excellent conductor in the SW but

weakens to good in the NE. No magne—

tization. Clear slingram-anomaly.

28B +153 + 31 - 24 >1.3 Conductivity varies between
good and moderate. No magnetic
anocmaly. :

29 +140 + 5 +213 > 3.3 Conductivity varies fromexcellent to

poor. The zone clearly though in-
homogenously magnetized (Anomaly-
maximum over 2500y ). Clear sling-

ram-ancmaly.



no.

30

31

32

33

34

35

+162

+183

+168

+128

+ 80

+118

+249

+ 33

+703

+ 34

0.7

>2.2

>2

>2.6

1.1

>1.9

App. 1/2
Remarks

The VLF-anomaly caused by an iron
fence and an iron wire on the grourd.

Weak slingram-indication.

Conductivity varying between excel-
lent and poor. The conductor is sitx
ated on the NW-edge of a magnetized

zone. Clear slingram—anomaly.

Conductivity varies from moderate
to poor. Lies on the SE-boarder of

a magnetized zone.

Conductivity varies between moderate
and poor. Lies on the N-edge of
slightly magnetized area.

Conductivity varies between mcderate
and poor. Situated outside magnetic

regions. Small slingram— anomaly.

Conductivity varies between excel-
lent and poor. No magnetization.
Clear slingram-anomaly.
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