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1. INTRODUCTION

According to the contract between Bleikvassli Gruber

A/S and Geobor A/S, SuomenMalmiOy carried out VLF-

magnetic measurements (122.5 km) and slingram measure-

ments (7.68 km) and staked cut 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


medsurementscontinued the work done by Suomen Malmi

Dy in Bleikvassli in 1974 (Report 23-59, 1974-08-07).

before, the aim was to locate coriductors•jrdregional

obale mainly by means of the VLF method. In order to


aid the interpretation of VLF conductors and to ascertain

goological structures a magnetic survey was carried out,

tun. The purpose of the slingram measurements was, on


th2 other hand, to control some VLF anomalies through

ouHntitative interpretations and, on the other hand, to

obLin preliminary information about overburden thick-

ndis for geochemical sampling.

Ihd results of the measurements are portrayed in the

form of contour maps on scale 1:10 000 and slingram

drawn together with the corresponding VLF re-

nults. The qualitative interpretation of the VLF anomal-




ios has been based chiefly on the relation on the real

compenent to the imaginary component. The slingram


plofiles have been interpreted by means of charasteristic

cunius obtained in laboratory measurements. In the in-




loupretation of the magnetic profiles a curve-fitting

Liedinieue and platelike models were used. The results


or the interpretations are given in the appendix 2 as an

inLunpretation map and as interpretation profiles in the

Hppendices 23 - 26.
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The field crew consisted ofageophysicist (part of the

time), a foreman and three observers. ihe 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 FUO (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.

Ths 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 - 6a,b).

The VLF map points out several long conducting zones,

strikes vary from the nearly NS strike inthe west-

Grn part to the nearly WE strike in the northern part.

Hnst frequently the conductors strike NE and, on the

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

According to the conductors the area can be divided into

pdrts, which obviously correlate with geological format-

ions. The most western part is rather void: there are


pnly short and weak anomalies (for example No. 24,

Aopendix 2) in addition to the anomalies caused by civil-

lzation. Besides the type of bedrock, this state of


affairs may be due to thick overOurden which suppresses

possible VLF anomalies. The part between the anomalies
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25 and 29 contains most of the dominant conductors in

the measured area. Nearly 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 anomalies.

3. MAGNETIC MEASUREMENTS

The magnetic survey was made using a Scintrex MP2 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 intensitiesof 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-
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netization 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.

In order to obtain quantitative information concerning

the sources of the anomalies, selected magnetic profiles

have been interpreted by fitting curves. The models were

built up of platelike bodies whose horizontal location

(X,m), dip (LF,1°), depth to the upper surface (z,m),

width of the plate (13,m)and effective susceptibility

(K, 10-6cgs) were variable. The appended interpretation

profiles and interpretation map show the results.

The accuracy 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 corresponding 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).
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The slingram results correlate well with the VLF results,

which suggests thatVLF anomalies are caused explicitly by

bedrock conductors. The slingram profiles have been in-

terpreted by means of characteristic curves obtained in

laboratory measurements. In the ideal case the interpre-

tation gives the following parameters of a platelike for-

mation: depfiltothe upper surface (h,m), dip (Lif,1g),

conductivity x thickness (6"d, 1S/-1) and the width of a

thick plate (d,m). The parameters are given as four

numbers arranged vertically in the order mentioned 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 iron-

wire fence. The interpretation results concerning over-

burden thickness have been handed over earlier in a

separate report.

5. STAKING

Lines 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 coardinate 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.
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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 measuÅrcrObtained through the VLF conductors.

It must be remembered that the geological conductors are

not generally accompanied by magnetic disturbances and

the area as a whole shows weak magnetization. Without

geological 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 information

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

t)IL„)-CIL_L.
Pekka Mikkola

Geophysicist



LISTOF MAJOR ANOMALIES App.1/1

no. Rf (%) If (%) AT (y ) lenght(km)

24 + 52 + 16 + 71 1.2

25 + 74 - 3 - 2 >1




+ 73 + 37 - 11 1.3

27A + 94 + 1 - 8 >2

27B +100 - 12 + 27 1.7

•8A +157 - 45 - 1 > 3

28B +153 + 31 - 24 >1.3

29 +140 + 5 +213 > 3.3

Remarks

Conductivityvariesfrommoderate

to poor.Connectedto a weakmagnett

anomaly.No slingram-indication

(deep?)

Excellentconductorwithoutanymag-

neticanomaly.Givesa clearsling-

ram-anomaly.

Two nrderateparallelconductors

withoutmagnetization.Clearsling-

ram-anomaly.

Excellentconductorrunningthrough

thearea.Writhoutmagnetization.

Clearslingram-anomaly.

Excellentconductorparallelto 27A.

No magnetization.Clearslingram-

anomaly.

Excellentconductorin theSW but

weakensto goodin theNE: Nomagne

tization.Clearslingram-araualy.

Conductivityvariesbetween

goodandmoderate.NO magnetic

anomaly.

Conductivityvariesfromeccellentto

poor.The zoneclearlythoughin-

howegenouslymagnetized(Artwra1y-

maximumover2500y).Clearsling-

ram-anomaly.



no. Rf (%) If (%) åT (y ) lenght(km)

30 +162 , + 50 0 0.7

31 +183 + 2 +249 >2.2

Alle:2
e

33

+168


+128

+ 37


- 23

+ 33


+703

>2

>2.6

34 + 80 + 7 + 34 1.1

35 +118 + 18 - 1 >1.9

I.




App.1/2

Remarks

TheVLF-anomalycausedby an iron

fenceand an ironwireon thegrounl

Weakslingramindication.

Conductivityvaryingbetmeenexcel-

lentandpoor.Theconductoris

atedon theNW-edgeof a magnetized

zone.Clearslingram-anomaly.

Conductivityvariesfrommcderate

to poor.Lieson the SE-boanderof

a magnetizedzone.

Conductivityvariesbetweenmoderate

andpoor.Lieson theNL-edgeof

slightlymagnetizedarea.

Conductivityvariesbetweenmoderate

and poor.Situatedoutsidemagnetic

regions.Smallslingranranomaly.

Conductivityvariesbetweenexcel;!

lentandpoor.No magnetization.

Clearslingram-anomaly.
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App. 26 a
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App. 26 b
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App 26c
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App. 2 6 d

535øø

5325ø

TOTRLFIELD
INGRMMRS

MRGNETICPROFILE
ELEIKVRESLI/ RPRIL 1975
1:5000/ ICM=100 GRMMRE
K= 7.10

MERSUREDPOINT

531300

52.75ø

52500

S225ø

S2øøø

KI7Ka

SII-;ø13

	

L= 33. 31.7

S12!:P1
SUOMN M LMI OY

	

1 2 3 4 5 6 7 8 12 12 12 15 16
12.13 1244

•

•



App 26 e
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App.27/1




List of co-ordinates

Btartingpoints Y X L K




N:o 29719.213 82753.732 31000.000. 9000.000
I,




28698.285 81152.399 31000.000 7100.905




Buktliklubben 30273.84 82533.51 31586.055 9112.467




Gravkapell 27976.85 81076.86 30432.289 6649.376




Stakedpoints






X





26456.863 79496.881 30000.000 4500.000




6725.657 9918.485 1 5000.000




6994.450_ 80340.090




5500.000




7263.244 0761.694




6000.000




• 7532.037 1183.298




6500.000




6878.468 79228.088 30500.000 4500.000




7147.261 9649.692




5000.000




7416.055 80071.296




5500.000




7684.848 0492.900




6000.000




7953.641 0914.504




6500.000




7300.072 78959.294 31000.000 4500.000




7568.865 9380.898




5000.000




7837.659 9802.503




5500.000




8106.452 80224.107




6000.000




8375.246 0645.711




6500.000




27805.997 78636.742 31600.000 4500.000




8074.790 9058.346




5000.000






App. 27/2




X




8343.584 9479.951 31600.000 5500.000

8612.377 9901.555




6000.000

8881.171 80323.159 n 6500.000

9149.964 0744.763 n 7000.000

9418.758 1166.367 n 7500.000

9687.551 1587.971 n 8000.000

9956.344 2009.576 n 8500.000

8143.280 78421.707 32000.000 4500.000

8412.074 8843.312 n 5000.000

8680.867 9264.916 n 5500.000

8949.661 9686.520 II 6000.000

9218.454 80108.124 II 6500.000

9487.247 0529.728 n 7000.000

9756.041 0951.332 SI -7500.000

30024.834 1372.937 n 8000.000

0293.628 1794.541 II 8500.000

28564.884 78152.914 32500.000 4500.000

8833.678 8574.518 II 5000.000

9102.471 8996.122 II 5500.000

9371.265 9417.726 n 6000.000

9640.058 9839.331 n 6500.000

9908.852 80260.935 n 7000.000

30177.645 0682.539 n 7500.000

0446.439 1104.143 n 8000.000

0715.232 1525.747 n 8500.000

28986.488 77884.120 33000.000 4500.000

9255.282 8305.725 n 5000.000

9524.075 8727.329 II 5500.000

9792.869 9148.933 n 6000.000.

30061.662 9570.537 n 6500.000

0330.456 9992.141 II 7000.000

0599.249 80413.746 n 7500.000

0868.043 0835.350 tt 8000.000

29945.680 78458.535 33500.000 5500.000

30214.473 8880.140 n 6000.000

0483.266 9301.744 n 6500.000



App. 27/3

qIl

0752.060

1020.853`

0367.284

0636.077
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1595.268

1864.062

X

9723.348

80144.952

78189.742

8611.346

9032.950

9454.554

9876.159

7920.948

8342.553

8764.157

9185.761

9607.365

'

33500.000
fl

34000.000
fl

34500.000
fl

it


st

7000.000

7500.000

5500.000

6000.000

6500.000

7000.000

7500.000

5500.000

6000.000

6500.000

7000.000

7500.000

•


