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1 . INTRODUCTION

Accordingto the contractbetweenNord Norge Bergverksrnskap A/S

and Geobor A/S, SuomenMalmi Oy carriedout charged potential

(mise—a—la—masse)measurementsin the neighbourhoodof the

MofjelletMine during the period1975-05-26...06-05.

Mainly three differentactive groundingswere used and alto—

gether 2 937 meters of drillholesand 10.2 kilometersof ground

profilescoveringan area of 3 km2 were measured. The measure—

ments were incorporatedin the VLF—magneticmeasurementsmade

by SuomenMalmi Oy in the same area (report23-83, 1975-10-30).

The purposeof the measurementswas to investigatethe contunuity

of the mined ore formationand to locate possibleoutcropsto the

east of the mine. The electriclines runningthrough the area

in east—westdirectiondisturbedthe measurementsand make the

interpretationsomewhatspeculative. Ore lense II grounded in

a ventilationshaft in the mine servedas the most important

grounding. Beside this, activegroundingsmade to Ore lense II

and III in drillholeGM 2 were used in drillholemeasurements.

The resultsof the groundmeasurementsare portrayedin the form

of contourmapsand profilesin appendices1 — 18 and 26 and

the resultsof drillholemeasurementscorrespondinglyin the form

of contoureddrillholesectionsand drillholeprofiles in appen—

dices 19 — 25.

The field crew consistedof a geophysicist,a foremanand three

observers. In the case of groundmeasurementsthe separation

of adjacentlines variedbetween200 and 600 meters and the

point intervalwas 20 meters. In the case of drillholemeasure—

ments the point intervalvariedbetween 5 and 20 meters.
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2. NZASUREMENTS

A Geosciencefrequency—domainIP—apparatusequippedwith a phase

indicatorwas used in the measurements. The frequencyof the

input currentwas 1.0 Etzand the magnitudebetween 0.1 — 0.5 A.

The accuracyof the measuredpotentialswas better than 0.1 mV

in groundmeasurementsand better than 1 mV in drillholemeasure—

ments. The remotegroundingwas placed about 4 km to the south of

of the measuredarea at the point x = y =41.93.

The fixedreferencepoint in the measurementswith the active

groundingin Ore lense II in the mine was placed at the point

= 25.48 ; Y = 43.55. In the measurementswith other active

groundingsthe referencepoint was x = 25.33 ; y = d3.87.

The most importantactive groundingswere made to Ore lense II

and III in the followingplaces (the symbolsused in the appended

profilesare in the parenthesis):

(x) BH 372 Ore lense II

(o) GM 2- 220 m, Ore lense II

(+) GM 2- 267 m, Ore lense III

In additionto the mentionedgroundingssome extra groundings

were used in test measurements.

Fifteengroundprofileshave been measuredusing the grounding (x).

The resultsare presentedas contourmaps in appendices1 — 3.

In this presentationthe active groundinghas been regardedas

the positivepole and the potentialvalues correspondthe current

magnitudeof 0.5 Amperes. Thus the potentialvalues have to be

multipliedby two to be directly comparableto the other results

which have been normalizedto correspondthe currentof 1 A.

The mentioned15 groundprofilesare presentedas well in the

form of profilesin appendices4 — 18. In this case the active

groundinghas been regardedas the negative pole exceptionally.

In additionto the mentionedground measurementsthe grounding

(x) has been used in measuringthe drillholesGM 1, GM 2,

69 — 30 and 69 — 31. These drillholesand the groundprofile

y = 43.80 have been measuredusing active groundings(o) and (+)

as well. The contourmap presentationsof the drillholesection

are given in appendices19 — 21, the drillholeprofilesin appen—
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dices 22 — 25 and the groundprofile in the appendix26. The

depths have been measuredfrom the top of drillholecasing to

the center of the 80 cm long measuringelectrode.

2.1 Grouni measurements

The most used active grounding(x) was made to Ore lense II

in the ventilationshaft372 in the mine. This grounding

gives two distinctiveanomalyzones runningthrough the area

in groundmeasurements. The interpretationof these anomalies is,

however,quite complicatedand ambiguouscomparedto the inter—

pretationof chargedpotentialmeasurementsas a rule. One of

the anomalyzones (zoneA) is situatedsome 150 — 300 meters

to the north of the electricline runningthrough the area in

east—westdirection. The other anomalyzone (zone B) runs

roughlyparalledto zone A (east—weststrike)but 100 — 150

meters to the south of the electricline. On the basis of the

presentationin profileform still a third zone (zone C) can be

noticedquite near the southernedge of the measuringarea.

All these mentionedzoneshave been marked in the appendices

1 — 3 with dotted lines.

Zone A seemsto have the best contactto the active grounding.

Most likelythis zone representsthe shortestdistanceto the

groundedOre lense II or to another conductorin a galvanic

contactto Ore lense II. The highest potentialhas been mea—

sured on profileY = 44.00. To the east of this line the poten—

tial values diminishsmoothlydue to the moderate conductivity

all the way to profiley = 46.20. To the east of this point the

potentialdrop is clearlystronger,which indicatesweakening

in the galvaniccontactbetweenprofilesy = 46.20 and y 46.80.

Especiallythe interpretationof zone B is uncertain. In the

western part of the area the potentialvalues remain clearly

lower than in zone A, but on the other hand the potential drops

towardsthe east are smallerthan in zone A. Zone B seems to

continueall the way to profiley = 48.40 althoughit is very

weak on profiley = 47.80. Apparentlyzone 3 is not caused
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at least directlyof the electromagneticfield of the electric

lines judgingon the fact that the zone continuesfurtherto

the east than the electricline. Insteadof this it possibly

representsa conductorwhich is not in connectionti the active

groundingbut rathera conductorto which the electricline is

grounded. Where the groundingof electricline is made is not

known. A third possibilityis that zone B representsa conductor

connectedto the activegrounding.

Zone C differsessentiallyfrom the above mentionedzones.

It is not in such a connectionto the active Eroundingor to

the groundingof the electricline to cause an extremevalue

point in the potentialfield. However,an inflectionpoint

repeatingitselffrom line to line can be noticed in the profile

presentation(appendices13 — 18). This inflectionpcint has

been interoretatedto be causedby a conauctingformation.

2.2 Drillhclemeasurements

All the activegroundingshave been used in the drillholemea—

surementsand besidesthese, grounaings(x, o, +) have been

used on profiley = 43.80.

With grounding(x) made to Ore lense II in the mine the highest

potentialvaluesare obtainedin hole GM 1 between depths

240 — 245 m and 185 — 190 m. However,the connectionhas to be

consideredquite poor. Towardsthe north the potentialscontinue

to diminishand in hole GM 2 the potentialpeak is between

265 — 280 m. Holes 69 — 31 and 69 — 30 don't reach the peak

value at all, which showsthat the best connectionis deeper

than the ends of the holes.

Active grounding(o) is made to Ore lense II in hole GM 2 at the

deoth of 220 m. When the groundingpoint itself is measured it

gives a very high potentialvalue, which shows that no massive

conductoris in question. Best connectionin hole GM 1 is

between 210 — 225 m, but the potentialdrop is quite large

which showsthat the conductivityis poor. Towards the north
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the potentialdoes not diminishquite as rapidlyand the best

connectionin hole 69 — 31 is at the depth of 200 m. In hole

69 — 30 the peak value is not reachedbecausethe conductorlies

deeperthan the bottom of the hole.

Activegrounding(+) is made to Ore lense III in hole GM 2

as well, but at the depth of 267 m. The results in the hole GM 2

give a picturethat the groundedconductoris perhapsmore massive

than the grounding(o). The best connectionto hole GM 1 is at

the depth of 275 m where the potentialremainsclearlyat a higher

levelthan with the grounding(o). In holes 69 — 31 and 69 — 30

the peak potentialvalues are not reachedbecause of the short—

ness of the holes. Howeverthe maximum value in hole 69 — 31 is

biggerthan the peak value in hole GM 1. Also it is noticeable

that in holes 69 — 31 and 69 — 30 the potentialsof the grounding

(+) increasesteeperand reach a higher level than the potentials

of the grounding(o).

All the mentionedgroundingswere also used in measuringthe

groundprofiley = 43.80. The results are presentedin the appen—

dix 26. All the three groundingsgive a maximumbetweenx = 25.58 —

25.64. The values of the potentialpeaks seems to depend of the

distanceto the correspondingactive grounding. The peak of the

grounding(x) lies furthestto the south and the peak of the

grounding(+) furthestto the north.

3. SUMMARY

The interpretationof the resultswas disturbedby the effect of

the electricalline runningthrough the measuredarea parallel

to the geologicalBtrike. Another difficultyis causedby the

moderateconductivityof the investigatedformations.

As the most importantresultmight be regardedthe results

obtainedin the groundmeasurementswith the groundingin Ore

lense II in the mine. These results indicatethat the formation

continuesat least 2 km to the east. Whether this zone is an ore

formationor not can be solvedby diamonddrilling. In addition to
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the mentionedzone anotherdominantconductorwas revealed.

No certainremarksof the connectionof this conductorto Ore

lense II cannot,howeverybe made due to the electricline.

The drillholemeasurementsshowed that the investigatedforma—

tions were poor conductorsbut that they can be traced with

chargedpotentialmeasurementsat least in the neighbourhoodof

the active grounding. The best conductorin the drillholes

seems to be Ore lense III groundedin hole GM 2 at the depth of

267 m. To the south of the groundingthe conductoris penetrated

but on the northernside the drillholesare too short to reach

the groundedconductor.

Espoo 1975-11-04

SUOMENMALMI OY

GeophysicalDepartment

Pekka Mikkola

Geophysicist
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