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1

INTRODUCTION

According to the contract between Nord Norge Bergverksédllskap A/S
and Geobor A/S, Suomen Malmi Oy carried out charged potential
(mise—a-la-masse) measurements in the neighbourhood of the
Mofjellet Mine during the period 1975-05-26...06-05.

Mainly three different active groundings were used and alto-
gether 2 937 meters of drillholes and 10.2 kilometers of ground
profiles covering an area of 3 km2 were measured. The measure—
ments were incorporated in the VLF-magnetic measurements made

by Suomen Malmi Oy in the same area (report 23-83, 1975-10-30).

The purpose of the measurements was to investigate the contunuity
of the mined ore formation and to locate possible outcrops to the
east of the mine. The electric lines running through the area

in east-west direction disturbed the measurements and make the
interpretation somewhat speculative. Ore lense II grounded in

a ventilation shaft in the mine served as the most important
grounding. Beside this, active groundings made to Ore lense II

and III in drillhole GM 2 were used in drillhole measurements.

The results of the ground measurements are portrayed in the form
of contourmaps and profiles in appendices 1 — 18 and 26 and

the results of drillhole measurements correspondingly in the form
of contoured drillhole sections and drillhole profiles in appen-—
dices 19 — 25.

The field crew consisted of a geophysicist, a foreman and three
observers. In the case of ground measurements the separation
of adjacent lines varied between 200 and 600 meters and the
point interval was 20 meters. In the case of drillhole measure—

ments the point interval varied between 5 and 20 meters.



2.

MEASUREMENTS

A Geoscience frequency-domain IP-apparatus equipped with a phase
indicator was used in the measurements. The frequency of the
input current was 1.0 Hz and the magnitude between 0.1 — 0.5 A.
The accuracy of the measured potentials was better than 0.1 mV

in ground measurements and better than 1 mV in drillhole measure-—
ments. The remote grounding was placed about 4 km to the south of
of the measured area at the point x = 21.98; y = 41.93.

The fixed reference point in the measurements with the active
grounding in Ore lense II in the mine was placed at the point

x = 25.48 3 ¥ = 43.55. In the measurements with other active
groundings the reference point was x = 25.33 § 7 = 43.87.

The most important active groundings were made to Ore lense II
and IIT in the following places (the symbols used in the appended

profiles are in the parenthesis):

(x) BH 372 Ore lense II
(o) GM 2-220 m, Ore lemse II
(+) GM 2-267 m, Ore lense III

In addition to the mentioned groundings some extra groundings

were used in test measurements.

Fifteen ground profiles have been measured using the grounding (x).
The results are presented as contour maps in appendices 1 - 3.

In this presentation the acfive grounding has been regarded as
the positive pole and the potential values correspond the current
magnitude of 0.5 Amperes. Thus the potential values have to be
multiplied by two to be directly comparable to the other resulis
which have been normalized to correspond the current of 1 A.

The mentioned 15 groundprofiles are presented as well in the

form of profiles in appendices 4 - 18, In this case the active
grounding has been regarded as the negative pole exceptionally.
In addition to the mentioned ground measurements the grounding
(x) has been used in measuring the drillholes GM 1, GM 2,

69 — 30 and 69 — 31. These drillholes and the ground profile

y = 43.80 have been measured using active groundings (o) and (+)
as well., The contour map presentations of the drillhole section

are given in appendices 19 ~ 21, the drillhole profiles in appen—



dices 22 = 25 and the ground profile in the appendix 26. The
depths have been measured from the top of drillhole casing to

the center of the 80 cm long measuring electrode.
2.1 Ground measurements

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

in the ventilation shaft 372 in the mine. This grounding

gives two distinctive anomaly zones running through the area

in ground measurements. The interpretation of these anomalies is,
however, quite complicated and ambiguous compared to the inter-
pretation of charged potential measurements as a rule. One of
the anomaly zones (zone A) is situated some 150 — 300 meters

to the north of the electric line running through the area in
east—west direction. The other anomaly zone (zone B) runs
roughly paralled to zone A (east-west strike) but 100 - 150
meters to the south of the electric line. On the basis of the
presentation in profile form still a third zone (zone C) can be
noticed quite near the southern edge of the measuring area.

411 these mentioned zones have been marked in the appendices

1 = 3 with dotted lines.

Zone A seems to have the best contact to the active grounding.
Most likely this zone represents the shortest distance to the
grounded Ore lense II or to another conductor in a galvanic
contact to Ore lense II. The highest potential has been mea-
sured on profile y = 44.00. To the east of this line the poten—
tial values diminish smoothly due to the moderate conductivity
all the way to profile y = 46.20, To the east of this point the
potential drop is clearly stronger, which indicates weakening

in the galvanic contact between profiles y = 46.20 and y = 46.80.

Especially the interpretation of zone B is uncertain. In the
western part of the area the potential values remain clearly
lower than in zone A, but on the other hand the potential drops
towards the east are smaller than in zone A. Zone B seems to
continue all the way to profile y = 48.40 although it is very
weak on profile y = 47.80. Apparently zone B is not caused



at least directly of the electromagnetic field of the electric

lines judging on the fact that the zone continues further to

the east than the electric line. Instead of this it possibly
represents a conductor which is not in connection ti the active
grounding but rather a conductor to which the electric line is
grounded., Where the grounding of electric line is made is not
known. A third possibility is that zone B represents a conductor

connected to the active grounding.

Zone C differs essentially from the above mentioned zones.

Tt is not in such a connection to the active grounding or to

the grounding of the electric line to cause an exireme value
point in the potential field. However, an inflection point
repeating itself from line o line can be noticed in the profile
presentation (appendices 13 - 18). This inflection point has

been interpretated to be caused by a conducting formation.

2.2 Drillhole measurements

All the active groundings have been used in the drillhole mea-
surements and besides these, groundings (x, oy, +) have been

used on profile y = 43.80.

With grounding (x) made to Ore lense II in the mine the highest
potential values are obtained in hole GM 1 between depths

240 - 245 m and 185 - 190 m. However, the connection has to be
considered quite poor. Towards the north the potentials continue
to diminish and in hole GM 2 the potential peak is belween

265 — 280 m. Holes 69 - 31 and 69 — 30 don’t reach the peak
value at all, which shows that the best connection is deeper

than the ends of the holes.

Active grounding (o) is made to Ore lense II in hole GM 2 at the
depth of 220 m. When the grounding point itself is measured it
gives a very high potential value, which shows that no masgive
conductor is in question. Best connection in hole GM 1 is
between 210 — 225 m, but the potential drop is quite large

which shows that the conductivity is poor. Towards the north



the potential does not diminish quite as rapidly and the best
connection in hole 69 — 31 is at the depth of 200 m. In hole

69 - 30 the peak value is not reached because the conductor lies
deeper ithan the bottom of the hole.

Active grounding (+) 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 picture that the grounded conductor is perhaps more massive
than the grounding (o). The best connection to hole GM 1 is at
the depth of 275 m where the potential remains clearly at a higher
level than with the grounding (o). In holes 69 - 31 and 69 - 30
the peak potential values are not reached because of the short-—
ness of the holes. However the maximum value in hole 63 - 31 is
bigger than the peak value in hole GM 1. Also it is noticeable
that in holes 63 — 31 and 69 — 30 the potentials of the grounding
(+) increase steeper and reach a higher level than the potentials

of the grounding (o).

All the mentioned groundings were also used in measuring the

ground profile y = 43.80., The results are presented in the appen-—
dix 26. All the three groundings give a maximum between x = 25.58 -
25.64. The values of the potential peaks seems to depend of the
distance to the corresponding active grounding. The peak of the
grounding (x) lies furthest to the south and the peak of the
grounding (+) furthest to the north.

3. SUMMARY

The interpretation of the results was disturbed by the effect of
the electrical line running through the measured area parallel
to the geological strike., Another difficulty is caused by the

moderate conductivity of the investigated formations,

As the most important result might be regarded the results
obtained in the ground measurements with the grounding in Ore
lense II in the mine. These results indicate that the formation
continues at least 2 km to the east. Whether this zone is an ore

formation or not can be solved by diamond drilling. In addition to



the mentioned zone another dominant conductor was revealed.
No certain remarks of the connection of this conductor to Ore

lense II cannot, however, be made due to the electric line.

The drillhole measurements showed that the investigated forma-
tions were poor conductors but that they can be traced with
charged potential measurements at least in the neighbourhood of
the active grounding. The best conductor in the drillholes

seems to be Ore lense III grounded in hole GM 2 at the depth of
267 m. To the south of the grounding the conductor is penetrated
but on the northern side the drillholes are too short to reach

the grounded conductor.

Espoo 1975-11-04

SUCMEN MAIMI OY
Geophysical Department

N YOy R,

Pekka Mikkola
Geophysicist



App.1

Y @B
| =928 00

Cavsnwnl sagrin Orn arse 1 8% 3707 b g
Patentiol seferonae al paent s ¥ £] 950 X280

Cantours -3 <29 45 W -8 0 ok o1 o1 22 1
w40 45T 26T 2T
Cutiend T4 A

T [ |
[ FILTSY n_mn.n.'ﬂ-t-t)

i | | | [;;..Eilw.:

oL LTS TRl TE Y

t I

%
. Mmir
i l- ! SUOMEN MALMI OY hao000 5 5™
| ' e [ i e
i ; Charged potental map :
I | s MOFJELLET [ DU 193-5-2
! =] " . - _ = == wadiond ([ |

LY



App.

|
|
|
u - -
- = —

i - . S — 875 M0
ST LYY e s&// P SEREEE S - o _ ) / ‘ W —

?:&\\éh#d_w__::ﬁ = _'_,...«-::a. -.P - ; - : -_' o ; 7 T \ :

e \\\rr—— '“/—‘ =Y, e ], = = . ! -3

- ——— 2 S

cerrgnl gruroei Qe lenge L B §TE men M e

Patantial cefarenie gt 2waf ¥ 23880 M 33 W63
- ﬂ"“”’/ Contanrs -5 -2 <15 <08 o9 & o4 15 o' » 28 .22
7 +40 056 480 <77 Ay

Ly Currant 0% &

=
[ [ v &5

i —
| DR b D St §e

! E.ww._.
| B .

Inwnsa crermabd e wh B
[

! MARRE TR | S 4

i

| . SUOMEN MALMI O 1-.1oouut o=
| Chorged potentisl map

:, == +

' MOFJELLET | DV 193-5-1

= - 3 = A 524900 '. i
- : . = ¥ &85C0
. -

-
n



App. 3

T
*

-
o
o

s M2

\ ¥ w
AV 8. B . G YL
§ -

v

v
3 I

o
® .
| 3 '
- . K|

v
* 5
8 @ -
&8
- = b
5 I “«
At NS
- 5 el

- .
- [ -
" . y ¢
i [ -
- » pa
3 F -
[T, ¥

» "

AEEIIEEEIENANELG

¥ - ] .
F2s TO0 ..

EEs

110000 |

i
iR

X
q
-
-
=
wl
‘l
-
o
=
Ui

i

BV 19

4

o

-

[

- —_—
= ad
X d
o e
o -
(=]

& [
2 s
F=

w =
L Sp—

W24

T ke




et
I'.t

35. 01

25 . 7g

|5.04

N.AA

-5 .67

~ |5 .0H

-25 .77

~35.08

-4% . 7

~-K5. QA7

~-B5 . Y

-75 . A

MOFUELLET-CP/MAY
| -KARA/ | CM=5MV
Y= H3i.E0O

aUOMEN MALMIL OY

App. &

B=WAN



35. @

2K . AR

N}

5. AR

-5.0404

-15.44

-25 .07

-3K.84

i N 1%

-85 . @4

-BX . AR

-7% .00

MV/H

App. 5

MOFJELLET-CP/MAY 197X
| :5ARA/ | CM=5MV
Y= Y3.804

L X= 25.044

SUIMEN MALMIL OY

AN



App. 6

|8 .88 - MOFJELLET-CP/MRY 139785
' | :5APR/ | CM=KEMV
MV/H Y= YYy.p@

a.ap T

-1g.gn0 . T

X= 25 .00 .
-37 .70 1

-57.p@ +
-B0 .07 + : /
-70.88 4+

-804 . A4 Tt

- 120 . A7

1
1

aUOMEN MALMI DY



App. 7

(A.07A T MOFJELLET-CP/MAY 1978
' | :5ARRA/ | CM=KMV
MV/H Y= 4Y. 207

a.aa T

-\g.e@ - +

X= 25.04@ -
-39 .4 T

~-4H@ . R T
-5R. 077 T
i =1 il 5 =

~-70 .09 i

1
1

-10R. @A
SUOMEN MALMI 0OV



39. 9@

27 . g

|@.807

.80

-18.01

-30.0a4

-47.20[

-5A.0a¢

-bA . AR

-70 .20

MV/R

App. 8

MOFJELLET-CP/MAY 1975
| :SEAB/ | CM=SMV
Y= 4y, up

X= 25.088 -

SUOMEN MALML OY



.

3
4

3n.

20.

18.

na

ng

aA

n.0a

-18.

ne

.aa

.ha

.aa

.aa

)%

AR

Nit%

MV/R

App. 9

MOFJELLET-CP/MAY 1975

{ :KAAA/ 1 CM=KMV
Y= YY.EH

X= 25.08 -

GUOMEN MBLML 0T



3n.

28.

14

(i

A

)

a.an

-18.

A

A

A

%

il

%

il

8%

MV/H

App. 10

MOFJELLET-CP/MRAY [87%
| :KAAR/ | CM=KMV
Y= 44 8@

SUOMEN MALME OY



bA.na

5R.0A

4@ . A

da.0¢

20 .07

17,004

B.on

~14.88

-Z0 .01

-30.00

-4Q . AR

-89 .4A7

MV/H

App. 1

MOFJELLET-CP/MAY (97K
| :SRRA/ | CM=KMV
Y= 4K AR

X= 2.7

SUMEN MALMI Q1Y



Ay,

BA. AR

Sa.0n

4@ . AR

3n .04

20.09

18.00

A.an

~1@.084

-20 .01

-3@.94

-4@ . AA

-5R.7R

MV/H

App.12

MOFJELLET-CR/MAY 19785
| :5@RA/ | CM=EMV
Y= Y5 30

X= 25 ./7@

SUMOMEN MHLMI 0Y



1 ‘2
h ,' ! ,“.)

=17 1

K@.n@

4@ .04

A . A8

20.08

|A.RA

@.0aa

-1A.04

-2A .04

-3A .24

-4H@ . A

-5 .04

MV/H

App.13

MOFJELLET-CP/MAY 1975
| :SAARA/ | CM=5MV
Y= 45 . R

X= 25.77

SUMMEN MALMIE OY



o

214

7@

BA.

=Nl

4a

el

20

1A

.28

.Ba

A

.2a

.AQ

.2a

.AA

.an

A.an

-18.

-20.

-30.

A

il

)%

App. 14

MOFJELLET-CP/MRAY 87K
| :5ARA/ [ CM=KMV
Y= HE. 20

X= 2K QA

T

SUOMEN MALML [IY



'.4\q&q ‘i
PSR

(8@

178,

LBA.

|58.

| 48

{38.

1208,

[ 1A.

L AR .

.Aa

an

il

aa

.aA

na

na

]

an

497 .07

HA.AA

78 .07

App. 15

MOFJELLET-CP/MAY 187X

| :5488/ 1 CM=KMV
Y= Ybi.80

T

SUOMEN MALML 0O0Y



| 8@

| 78

| BA

15@.

{4A

| 37

| 20

L1@.

1 AA.

.An

.aA

.aa

an

.2a

.an

AR

70|

an

=1l

84 .aa

70.04

MV/H

-+

App.16

MOFJELLET-CP/MAY (87K
| :50AA/ | CM=KMV
Y= Y7.20

L

i i

U

SUOMEN MALML DY

b



App.17

180 . 20 . ¥ MOFJELLET-CP/MAY 197X
MV/H [ :5@RRA/ | CM=KMV
Y= Y47 84

170 .20 I
|6A. AR T
|5A. 727 T

lHEI.B!I\u

130.78 T

{2R.807 T
11A.7A T

|7 . AR : : : : i : : + ' : } t ; j
X= 2K .7A

= 1%

BA . A w

70 .00 -+
SUOMEN MALMI OY



L Y
gD

|80. 808

178.08

|BA . Ad

IEE.EH\N\;-

|HA . aa

130. 804

| Z20. AR

118.8A

L@ . aa

=1

8e.na

78.04

| :5AAA/ | CM=KMV
MV/HA Y= HH. 4@

X= 25.¢A

SUOMEN MALMIE Oy

App 18

T MOFJELLET-CP/MAY 187X



+2 78

-7.22

#1422

414
+4L1.4
+ 4L0.4

B9, 6
+40 8
\

33,6

+ 36,8
+35,2
+33 4

+376

+ 606
+35

+50,6

~ 558

- 740

F 1312

- 149,

69-30

X 25,800

.'

- 126,8

145,86

= 1674

\

r 552

- 89,6

+ +100
M b

F 120, &

[

+200

+ 332

_. + 400
» 408

X 25,70C

‘ X 25,600

X 25400

X 25.300

App. 19

Current source Ore lense II, BH 372
Patential referencepoint: X 2548 Y 4355
Contours:100. 200. 300, 400, 500, 600 mV / A
Current 1A

Distant grounding X 21,98 Y 41,63

|mea

SUOMEN MALMI QY 1:1000 |draw,

5.75

MM

11.75

NSP.

PM

1175

Charged potential map

MOFJELLET




App. 20
| | | |
i ' ‘ II
1 | l '
'| |
| |
|
|
‘ -
| | |
| | S
| I o ; ;‘ r’: z
e~ ™ ™ = ! ‘
~F o ™ f
| ® o -;,_’,'/—’/’—/
m/m’—"“/"/
@ i +
~r iy
e = = — @ b =3
+
k
l
f
a2
|
| T 46
k ns
: \
b 220
™ +
(Vo) |
= 1 - 122.8 258 4 P27
+ i
c?! 220 . 2080 2’5/ } 283
oo‘ % /
> 254 ~ 340 %
+ |
| |
i Current source: Ore lense I[, GM2-220m
| Paotential referencepoint. X 2533 Y 4387
|
, Contours : +500, 1000, 1500, 2000, 2500. 3000, 4000, 5000 mV/A
|
‘ Current 1A
| , Distant grounding: X 2198 ¥ 4153
|
' |
| |
| |
I | E—
[
|
[ 2197 f 2300 |
aa ! 2040 2000 |
| |
i
| , |
et _ g | : | — —— e
|' |
|
| | |
I
! [— |
| ! '|
: | ; -810
| GM 1 easl TK |5 75§
{ SUOMEN MALMI QY 1.1000 |draw| MM [11.7
insp.| PM |11 75
3 S 3 8 S 3
ot A o A & o Charged potential map
o~ o~ ~ o~ o~ ™~
3{ > > > > >
MOFJELLET




+102

+ 70,8

w412

"X 25800

- 262

F 304

F 3462

» 470

X 25700

| X 25,600

73,0
L 50,4 130,0 l- 10
126 Z }112
134 '[ ;
 ocio f 1
- 132 LU k”‘i
212 s 1 | |
~YEL = _Q_Q_f,._ ._ T_}gg _*20@)__
|
- 300 & ] L
|
L are 364 j }» 360
I——-'_--___—_ T
- 492 i { _-+'\""'400
|
| 562 8 f 52
i

| L
i

-3.38

- 9,04
-14.2
~18,0
~236

+600p

6120 +6000

|

— +4000

Te=EE

F 2839000

.‘.8—5'0""1000

|

SIS+ 200+400

G

| X 25,500

-360
M1

X 25.400

App. 21

Current source: Ore lense [[ L GM2-267m

Potential referencepoint

X 2533

Y 4387

Contours:+200, 400, 600, 800, 1000, 2000, 4000, 6000 mV/A

Current 1A
Distant grounding: X 2198 Y 4193
!
1
- RS ]
meas| TK _|5.75
SUOMEN MALMI OY | 11000 |draw/MM J11.75

insp. | PM 111.75

Charged potential map

X 25.300

MOFJELLET




App. 22

CHRREED POTENTIAL PROFILE
MOFJELLET / MAY }97%
SCRLE | TO 108

BOREROLE GMI

8000+ [ | MV/R)
7208+
EUmB-+
X BACHND ING IN BHI7Z
SEDE+ O SROUND INE IN GMZ-227
"GROUND tNE IN BMZ—Z2E7
4EAD+
YRR+
3208+
aupp-- i
| 52n+ \
ae | A
s L
1§iii§z;j%6‘meé-ﬁqﬁhﬁﬁhﬂK
%) S _gﬁ.ﬁ.________ .
SUDMEN™ MAT M-+ DY

3]



g

o

App.23

CHARGED POTENTIAL PROFILE
MOFJELLET / MAY 197K
SCALE | TO |17@R

BOREHOLE BM2
BAPAT [ MV/R] P
7200+
EYPR-+
X BROUNDING IN BH37Z2
SERD+ 0 GROUNDING IN BMZ2-Z2B
+ GROUNDING IN BMZ2-2E7
HAPA+ J
HpRA+
3208+
24ap+
| ERR+
ogn -+
3o I IEHFIEIH I HIOOIOIHTEIOOHEK K
4 N .

GUIAMEN MALMI [TY



HAABA

7201

BHEA-

SEAR-

4817~

HARA-

328174

24101

| B

BAW -

T

L1 MV/R1]

App. 24

CHARGED POTENTIAL PROFILE
MOFJELLET ~/ MAY 1378
SCALE | TO 1RBA@

BOREHOLE BH-31

X GROUNDING N BH3I7Z
0 GROUNDING IN GMZ-Z2Z27
+ GROUND ING [N GMZ-ZB7

GUIMMEN MHLMI [Ty



App. 25

CHARGED PFOTENTIAL PROFILE
MOFJELLLET / MAY [97%
S5CALE | nglggﬂ
BOREHOLE ba-

8A0AT 1 MV/A]

7288

EHEM-

X GROUNDING IN BH372Z
O GROUNDING [N GMZ2-Z22Z28
+ GROUNDING IN GMZ-2E7

SEARA

t+

HHG

4R~

32017+

2410

| B

8@ -

:

SUNMEN MELML [TY



App. 26

-+ MOFJELLET-CP/MAY 1378
3&0. 20 | -SPARA/ | CM=28MV
MV/R Y= Y3.80
320.808 T
281 .74 +
248 .21 +
| X GROUNDING N BH37Z
00 B3 4 / { O GROUNDING IN GMZ-220
j + GROUNDING IN GMZ2-Zk7
|EZ . 7A@ +
120. 80 T . /
¥ ¥a
B0.op t gﬁﬂ / ¥ \\
\L/ ‘\
) L
b Vi )% - X***¥****¥*ﬁ%*%£;XX*KXXXK {%FR x
e o d
pn.pg s F F Ermﬂé— -—+v--—-—-—+————---—‘+—x,x- e — ¢ —

22 \ [
X= Z5. [0 Mtﬁ \ /f’\‘m
~HP . An + : \

~ap.op 4

Bl

OUITMEN MOLMIT DY



