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ELECTROMAGNETTCANDMA.GiETICMEASUREMEVISIN THE CTTA-FtAPHAMNAREAIN

DECHWER 1976


Accordingto thecontractbetweenOttaMalmA/S andGeaborA/S,Suamen

MålmiOy carriedoutgeophysicalneasuranentsand ståkingnearOttain

R&.pmamnareaduringtheperiod1976-11-23....12-10.TheVLF-,shootback-

and magneticmeasurements,altogetherappr.20 profilekilametersand

stakedout lines,altogether4.8km coveredan areaof appr.1.81cm2.

Thesemeasurements(exceptshootback-method)were similarto thasemade

by SuamenMålmiQy in February1975in Aasoren(Report23-51,1975-06-12)

and in September1975in Wrum (Report23-113,1975-12-12).Theusedco-

ordinatesystemis theofficialXY-systemand tyinghas beendonewith

the aid of econcmicalmapson scale1 : 5000.

The aim of theinvestigationswas to locatepossiblemassivesulfides

in theareawiththehelpof shootbadk-method.Judgingframthetest

measurementsmadeoverkrwammdneralizationsitwas expectedthatthe

mineralizationswouldbe poorconductorsand alsoVLF-measurementswere

included.Mågneticmeasurementsweremade to supporttheelectramagnetic

interpretationsand to givea betterpictureof thebedrockstructure.

The resultsof themeasurementsareportrayedin the formof contour

maps on scale1 : 5000.TheVLF-and shootback-profileson thetest-

linesare on scale1 : 2000in profileform.The qualitativeinterpre-

tationof theVLF anamalieshasbeenchieflybasedon therelationof

therealcomponentto the imaginarycamponent.The shootbackresults

didn'tShowanyancmaliesthatwouldhaveexceededthegeneralnoise

level.In the interpretationof themagneticananaliesa curve-fitting

techniqueand two-dimensionalplatelikemcdelswereused.Themostim-

portantVLF-anomaliesaredescribedin the formof a listin appendix

1. The resultsof the interpretationsare givenin appendix2 as an

interpretationmap and as magneticinterpretationprofilesin appen-

dices6 - 19.



The fieldcrewconsistedof a foremanandtwoobservers.Thepointsbacinq

alonglineswas 20metersin thecaseof VLF and shootbackmeasurements

and 10 metersin thecaseof nagneticmeasurenents.Coilseparationof60

neterswas usedin shootbackmeasurements.

2. VLFMEASURIMENTS

The receivingapparatuswas a RonkaEH 16madeby GeonicsLtd (Canada).

The radiostationGBR (16.0kHz)in Rugby,GreatBritainservedas the

transmitter.The apparatusmeasuresthe inclinationof themagneticcomr

ponentof the electromagneticfield(realcomponent)and a quantitythat

is proportionalto thephasedifferencebetweentheprimaryand the se-

condaryfields(imaginarycomponent).The resultshavebeenfraser-fil-

teredwitha filteringintervalof 20meters,whichneansthatthepoints

of inflectionof theoriginaldatahaVebeentransformedto anomalypeaks.

The filtereddatais easyto visualizeas contourmapsand at the sameti-

me theeffectto topographyand regionalanomaliesis diminished.The

filtereddatghasbeencontouredon scale1 : 2000and opticallyredu-

ced to scale1 : 5000and furtherappendedon the topographicmaps(appen-

dices3a and 3b).The resultsof the testlinesare in profileformboth

as originaland filtereddataon scale1 2000 (appendices20 and 24).

The VIF-methodwas testedovertwoknownmineralizationswhichbothcau-

sed smallanomaliesindicatingconductivityfrommcderateto poor (zones

3 and 4 on the interpretationmap).The pcwerlinesrunning throughthe

northernandwesternpartsof theareadisturbedthemeasurementsintheir

neigbourhood(alsoon the testline).

The VLFmap indicatesnumerousVLF conductorsin the areaof whichmost

are poorlyconducting.The relativelybroadlinespacingmakesthe con-

necting of anomaliesdifficultand evenuncertainin somecases.Thus

thecontourmap and the interpretationmap containsonewhatdifferent

interpretationsin connectinganomaliesin fewcases.The generalstrike

seemsto be betweeneast-westand N 45°E.The interpretationmap is ba-

sedon detailedstudyof thedata in profileformand theeast-weststrike

has beenfavoured.It wouldhavebeenpossibleto connectsomeanomalies

alsoin NE-direction(e.g.partsof nuffibers9, 14, 10 and 11).
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Nbneof theVLF-anamaliesindicategoodconductivityandare likelyto be

bausedby electrolytecontainingshearzonesor sulfideirrpregnatims.Anc

malies3 and 4 (andperhaps5) mustbe regardedas themostinterestingcmes

becauseof theknownmineralizationsWhiCharenearto them.

3. SFICOTBACKMEASUBEMENTS

The shootbackneasurementsweremadeusingCa4runitsmadeby CroneGeophy-

sics (Canada)with the so calledhorizontalshootbackmethod.In thiscon-

figurationthe transmittercoilis horizontaland receivercoilvertical

in zeroposition.The inclinationof the totalfieldis measuredat there-

ceiverin degrees(360div).Bothunitsare identicaland can serveboth

as the transmitterand as thereceiver.Two readingsper stationare taken

and the functioningof theunitsis reversedin between.The tworeadings

are summedtogetherto the finalreadingwhichis zeroin non-conducting

environmentinspiteof differencesof elevations.The systernaticmeasure-

mentsweremadewith 60 meterscoilseparationand 1830Hz (medium)and

5010Hz (high)frequencies.The shootbackresultsof bothfrequencieshave

beencontouredon scale1 : 2000and opticallyreducedto scale1 : 5000

and appendedto topographicmaps (appendices4a and 4b).

In orderto chooseproperfrequenciesand coilseparationtestmeasurements

weremadeon thesamelinesas withtheVIF (appendix20a).The resultsare

shownin profileformon scale1 : 2000 (appendices21-23and 25-27).In

generalno clearanamalieswerenoticed.In testline1 with themedium

frequencyandwithcoilseparationsof 60 and 80metersthereexistvery

weak indicationsof a conductorat appr.160m. Butotherfrequenciesor

coilseparationsdo not confirmthisinterpretation.

The shootbackcontourmapsdon'tshowanyclearanomalies,whichwouldrise

abovethe noiselevelin thearea.Thismeansthatthereareno goodcon-

ductors(e.g.massivesulfides)in theareanearthe surface.With60 me-

terscoilseparationthedepthpenetrationis appr.from20 to 40 meters.

Thisconclusionis confirmedby theVIF resultswhichalsoindicatedthat

thereare no goodconductorsin thearea.
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4. MACKETICMFASUREMENTS

The magneticsurveywas madeusinga Scintrex(Canada)14P2protonmagneto-

meter,whichmeasuresthetotalcomponentof the fluxdensityof thegeo-

magneticfieldandwhichhas a readingaccuracyof 1 nT (1nanoteplaequals

to 1 gamma).The diurnalvariationsof the geomagneticfield (lessthan

15 nT)wereeliminatedby meansof baselinemeasurements.The smoothedva-

lueshavebeencontouredon scale1 : 2000andopticallyreducedto scale

1 : 5000and appendedto topographicmap (appendix5).

The areais veryweaklymagnetizedandno dominantmagneticzonesappear

in the results.The anamaliesare allverylittlein amplitudeand lenght.

The strongestanomaliesareonlyabout1000nT andusuallylessthan400

nT even thoughtheoverburdenis expectedto be thinand thustheattenna-

tionof the anomalieslittle.However,a routinecurvefittinginterpreta-

tionfor the anomaliesin theareawas carriedout usingtwodimensional

platesas modells.The valuesTo = 50270nT,Io = 812andAo = 100ghave

beenusedin thecalculations.The interpretatedprofilesand theresults

are shownin appendices6 - 19.The interpretationparameterswhichwere

possibleto varyare:thehorizontallocationof theupperleftcowerof

the plateXø (m),thedip FII (lg),thedepthto theuppersurfaceZ (m),

thedepthto the lowersurfaceH (m)(markedwith0 if it is verydeep),

theTp.ddthof theplateD (ITO and the effectivesusceptibilityK (10-6cgs).

The reliabilityof the interpretationis diminishedby simplicityof the

modells.E.g.theeffectof possibleremanentmagnetismhas beenoverlooked.

The generalstrikein theareais quiteuniformlyeast-west.The interpre-

tateddipsarenesrlyverticalbutslightlytcwardssouthin the southern

partof the areaand towardsnorthin thenorthernpart.Thewesternpart

is more stronglymagnetizedcomparedto theeasternpartOf thearea,

Thereis no evidentcorrelationbetweentheVLF conductorsand themagne-

tic zones.The strongestmagneticanomaliesseemto be betweenconductors

or intersecttham.This is thecaseat conductors1 and 2, 7 and 10 and 4

and 5.
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5. SLINMARY

Technicallytheundlartakingsucceededwellexcepttheeffectof thepower

lines,whichdisturbedspeciallyVLF measurements.Themeasurementscar-

riedout gaveno directindicationsof possibleore formations.On the

contraryit canbe concludedthatthereareonlypoorconductorsand no

massivesulfidesin theareaat leastat shallowdepths.Alsomagneti-

callytheareais guitebarren.

VLF measurementspointedout someconductors(nuffihers3, 4 and 5) which

mightbe consideredinterestingbecauseof theirrelationsto knownmi-

neralizations.It is probablethatthemineralizationsin theareaare

not goodconductorsbut disseminatedwhen thesuitablemethodto be used

wouldbe IP-measurements.

Fspoo1977-02-17

SUOMWMAIMI OY

GeophysicalDepartnent

Pekkabakkola

Geophysicist
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App. 1

LISTCF VLF ANCMALIES

no./y-co. R (f%) I(f%) T (nT)




length

(m)

1/-59.35 + 32 + 24 - 169




200

2/-59.25 + 8 -1 + 7




200

3/-59.05 + 37 + 19 +14




200

41-58.85 +7 -5 +19 > 900

-58.55 + 62 + 30 -72




51-58.85 + 31 + 19 +52 > 200

61-58.85 + 28 - 45 - 22




200

7/-58.65 + 110 + 45 +4 > 200

8/-58.65 +5 -1 +7




200

Poorconductor


Poorconductor

Poorconductorwhichis con-
nectedwitha weakly magne-
tizedzone.Mightbelongto
the samehorizonas anamaly
5. Beginsframthe Botthan-
genmineralizationandcon-
tinueseastframit.

Conductivityvariesbetween
verypoorandmoderate.TheNE
end is oonnectedwitha mag-
neticzone.Runsnearthe
mineralizationat Nkdre
Raphamn-tjern.

Canductivityvariesfram
poorto verypoor.

Canductivityvariesfram
poorto mcderate.Mightbe-
longto the samehorizonas
anamaly8.

Conductivitybetweenvery
poorand moderate.Strongest
ancmalyin thearea.

Verypoorconductorwhich
is correlatedwith a weakly
magnetizedzone.



no./y-co. R (f%) I(f%) T (nT)




lenght

(m)

91-58.45 + 24 + 13 - 15 > 700




10/-58.45 + 21 + 17 +3




300 •

11/-58.05 + 23 + 16 - 10




200




12/-57.85 + 13 0 -9 > 400




13/-57.75 + 18 + 13 - 31




200




14/-58.35 + 80 + 23 0 < 200




Corductivityvariesframve-
ry poorto poor.The eastern
ens is connectedwitha magne-
tic zone.

Poorconductorwhichmight
belongto the samehorizon
as anomaly7. Thewesternend
is connectedwitha magnetic
zone,whidhliesbetweennos
7 and 10 appr.in the same
horizon:

Poorconductorwhichwight
belongto the samehorizon
as ananaly13 or oontinues
to theNE.

Weakanomalyat the borderof
thearea.Couldbe evena
goodconductor.

Poorwideconductor.Over-
burdenis a possiblecause.

Moderateconductor.Mightbe
connectedalsoto nos 9 and
10 in theNE-direction.
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App. 4a

Contours:± 2, 4, 6, 8, 10,12° etc

Instrument : Crone CEM

Method: Horizonta I shootback

Frequency: 18 30 Hz

Coil separation : 60 m

SUOMEN MALMI OY 1:5000

czaws 121..7767

insp PM 1.77

Shootback- map
Med ium frequency

OTTA, Raphamn

-Mi  

,

. .

. .
- -

.1

, -----

----

- - - --------------------

•
t

•

23

t.

-511502 -56 CIOP2 47 MI

t`f

------------ ------

s-
--

-2
_

-

-2

-2

..4•
------ ----- - -

------ "' ------------
------- - _2

/ / 4_1'
__

,

li

-2

-2

- .2 -

.2 -;; -------

- _

-" -------

0

•

- -------------

.)+441
----------------

'

-2

'sx.e-•••---

 

••-•



App. 4 b

-T

- 7
	 -- _ -2 --


---

1

SI1502

42:020/ 1

az:14.
-S11610

0
417391

••• ••••

-•••2••• •••• .•fl /—

-2

••• ••••k_

_
. , 4

r C'

‹- ... i -,- ..,...	
- .., i / , - •

--.2,
, .., -

--,
•ti •,_ ',_ c•• t..2  •••••••ziii›.--I

-

_

-

,_ '... , 4 / -,:.•__,..-.,-.•
5. r Ci ‘‘,. 'r h , -..4.... N‘ /.. - / "•

itSIZ."....
 ......... ‘.....<.:....•111..,

1.»1«..:)•- » ".' -• ••"•"Sra  -. r
d tas.>

-•• r
2

. • ir

_

.2,

-57 650
X

••• '•"••••.::••-j-I-2 r2 44.

-

%
,

-2

	

r•I/ I‘
/ 1

\ ‘)-

--.J4.73503

C -6)

4t2

-57 650

4--4/

<1,•2
-----

— 'r
'

•
X

-2

— 


— — —

- -- — — -- ---

... , ..

-- -- -

	

., , •• r

, //' - ,'I, , ,

	

, ,
I, , - ,

, /, ,' ,-; /

	

, , - - - ,

,

_

, , ,,,
., ,-..,....--• ,„:„, , -, , ,

	

- -,- •• ,, , 1 " I
.4.---t_ / I I

••.,...."
1

I I ..- /•

,/ • . / / .

v -5115132 , .48

4

000

a -F 'y-...2.. ,
r .12 - 7.- r - ,.. sc -2,,,,-22x-

....4 •1/4. / \ ---2-:-"---‘ / r
. - -", i . r 4_, • -2 •)•• 4 -kf

-.1.-.-=----i•-•-a•
„7 -2

 -t,1:-.

T
":7-------

I

	

..... .... "..'

••• .;:-...., zr :::-.' •

-------- • -)«.

-2

";; 


• I

-

1
 •• r

" 2

, ".
/
1, -56 5C0

( 


Contours:+2,4,6,8,10,12°etc

Instrument : Crone CEM

Method: Horizontal shootback

Frequency: 5010 Hz

Coil separation 60 m

SUOMEN MALMI OY 1:5000

Shootback—map
High frequency

OTTA, Raphamn

v -Y1C/Co

-2 7
-

1-

-

t

•
-------- .2

- - - -

•••

•

/

I /
,." 1 , .""

i J .p.... ,-*-

\ , --( -•-.:(';' /
c-.6)

------- = - - -

--\ -. _

IL

- 51100

meas TJ 1276

draw SM 1.77

insp PM 1.77



App. 5

,
•••

91 550 v -58 90)

1
- 1^

650-59 000

4137 CfE - 91k

5-1-31
l• I_

•••

••• 111-1"-•

"

v1=1"11-X
,„.• ‘1f•

_
/ • v

1•••

e`•

1•11

11.

•••


4,1

L

447 -

1111-E-,

•••

71e2/ 4C"--
••

a•

.•'‘,111110E.L-

"

11- 0, 41

n .•5

---->51-12( g ""_

-- '..T--_,- --:----:!:---:.-------- _---.0.-

2;000.t. I••
1.1

Ct;Te;

2. _

_•••

•••


e.


n.

••••

••••

4.72'»uri-
v -59 1150 V 59 500

••-•

-59 500I -59 (11C

Ccaj
4.2:flet

-511950

,..... -_

. -..
- ---

-- --C-,
-';-E

7.•

c.
•••

cy1SZ;V•

E /7112-•

'"Itc . 1.1-4,a

n
1.1111

//, _

»..

;

/11. _ -- - - :

'" -

(C‘
7

et
<

a - -

C

•

.„ .
•

•••

‘'S attv'd.

Contours: 04 25, 50, 75,100,140, 200, 280, 400 etc nT

Instrument: Proton magnetorneter MP 2

Zero - leve l: 50270 nT

meas T K 11.76

1:5000SUOMEN MALMI OY draw SM 12.76

ins P M 1.77

Magnetic map

OTTA, Raphamn



2 4 6 7

DELTRT
(1 NT3

SIES0

SEREH

SZSSE

SH300

5111052

441300

49SS0

493014

LEMSEI

4ffiffil

	

1.3rU 7 4 fl

240 iall s 0 1L3

	

i 46 1CI:74

	

- r.. 1 iEw
, , --

45Et i .-3;:i ---, t-i 5 .:-.LielEi
a Et 1 c E0QC

	

5 0 £5 12@1:1

X=923.fl

App- 6

MRSNETICPROFILE
EITTHRRPHRMN/NDVEMSERIS7S
I:2Bflø
Y=-59.55

SUMEN PIRLI1I DY

MERSUREDFDINT
CRLCULRTEDPDINT

••••••



APP. 7
NRENETICPRDFILE
OTTRRRPHRMN/NDVEMBERI37E
I:2ffill
Y=-55.35

SUONENNRLItI BY

DELTRT
Ci NT)

51350

SI202

H:g I

ilie.tT1(*• -.e 15.21m
i_.L.-F--..-1.1.3. ._:yt 5 ueci

w ie \830k,
12u

b494?122ri1 5rik,:t•
6FI?121:.:? 4OkiktT,6;12100,...7112.  , ;;,..!

SIffS0

S09011

515751!

SEGER

504SE

503ffil

SHIEN

Effigg

NERSUREDPDINT
— CRLCULRTEDPDINT

X= 4 3 ØS3

3 1, 57



DELTRT
LI NT3

SI1140

14:Ci


4

APP- 8

,

11
Cr;

er

fl(.11

30

'
10

MRSMETICPROFILE
FITTRRRPHRMN/NDVEMSERIS7E
I:28013
Y=-59.25

SUUMENPIRLMI'UY

X

1 4 5 6 7 9

SHSRO

507130

SESOR

S03015

X LI23.

5111110

143300

1-19700

4SKEIM

4930Z

MERSUREDPUINT
- CRLCULRTEDPUINT

•



DELTRT
ti NT

SOSDD 4


6

2"3

4 k.1:3
•4

FI

2Na
nfl

1,3Q.


Ulu

5

5

11;

fl

13

;.?

IL3

325 ri

I:
Y=

MRSETIC
OTTA

PRDFILE

0
.IS

APP. 9

1976




540
C.titic•

SUMEMMELNIDY

x= 23.00

51215121

SH4110

58300

522110

50180

500015

LISSMIS

413800

497HE

MERSUREDPDIMT
- CRLCULATEDPDINT

2 3 5



DELTH T 1 N: 0 :>:.:1 F1I

C1 NT3 1 S10 I (3Fir 5 L, 112 1,11)0
4fla -i3€1 5 5

:- 43@ J.2 5 C1 .

Slige 4 50fi 

i 5 c..,-, c,c, 5

6 E,:": -..,.cy 5 : 7

App.I0

NRSNETICPRUFILE
RITTRRRPHANN/NDVEMSERI976
I:2000
Y=-59.09

SUDMENIIRLFII DY
5119013

NERSUREDPUINT
5121700 — CRLCUChTEDPUINT

511%00 •

52300

Xr- 1-23.

513100

•1

43300

4370121

-49KFIR

493N0
1 4

1
+.



-

1 DELTRf: -; ;47fr"--:z;
£ 1 NT1 t 1 125

125
i A

50520
I

5 :i
:_.-5t

L ;:. IY-1j

• 52422

..
FI I

188-


100

146

120
20

90

Z

5

5

5

5

5
c

, ..;

H


P
H
a


el

D

le.
7a


30

K.

2:

:150

7@a

App. 11

.MRSNETICPRDFILE
WITYRRRPHRMN/NDVENEERI97S
I:212IRIA
Y=48 85

SUDNENMRLMIDY

MERSUREDPDINT
52300 CRLCULRTEDPDINT

4 .I0 X= 423.70• 511202

58180

2 7
SEMBH

• 49920

49802

LIB7øø

• 49E00



DELTHT
CI NT1

I3S0

S12/10

SIØSE

E1/19ffl

SZ7SH

SEP-ISPI

I

521522

X= L122BIA

fl: o Y.0 - Fll . 14 il

1 115 1ed =, 0 10 180
2 145 ine :5 i ri 300
-7, 130 10e -i 1531
4 ZACi i 90 5 ti 2s

575 75 t. 1C 760,E1

App. 12

WIENETICPRDFILE
IITTRRRPHRNN/NDVEMBER1976
t:2000
Y= .ES

NRINI DIr

PDINT
CIILRTEDPEIINT

X= 423 SN

1 2 4 5



91700

SIESH

SWA

_ 50250

SHIES

FII 7 1-: D

i 95 - fe ,-; !--,, .1.Ø._. - 25a2 1.70 1.30 5 k:, 5
3 2'78 t21:-.3 5 i4 12 T,w
4 52a 10@ 5 ::1
5 585 8G 5 G /it iwe

•

422.911

DELTHT
v. L t Iff

SYIEISZ

- App. 13

MflENETICPRIFILE
IITTRRRPHAMN 1976

I:20118-
Y=-EBSE

511141ERKRUII ElY

21ENERSSEDPUENT
..--CHLCULRTEDPRINT

11913014

teGUI

955111a
1 3 4



----- 1111111,111Yr-

DELTR
CI NT

SESS0

H:(3 Ve 17/I"
•-str

330138515506

App. 14

RRENETIC PRDFILE
fITTRRRPHRIAIR/NDVEMBER1976
I WID/3
Yti-ED.LIS

SIKINENNFILIIDY
Si17011

SWISS0

SWIED

SH2S0

SHIM

t199SH

LISBEIZ

LIRESD

tI9S191

PEIINT
CRLCULFITEDPDIt IT

X=X= L123sD

1



DELTRT ;40




FL -,
.. Kl

El NT1




4'j leia 5 16013




26L, 7C




. 4W2

S114515 4




295
2713 7J ,T

-
.11




•




Sli400





SIDS21




50300




SH2S0X=




502013








50150

SEIMPI





SINIK0





SØHFIR




A pp. 15

HRSNETICPRDFILE
flTTRRRPHRMN/NDVEHBERI976
I:2HZIA
If=e=SR2S

suraingMfiLMElY

HERSUREDFDINT
— CRLCULRTEDPDINT

X= 423.3R



DELTRT
EI NT1

5115511

App. 16

MRESETICPRIVICE
HTTRFIRNWHOVEMBER 197EWIF 

I:2002
Y=-FE.25

sureeiNFILMBY
5115110

POIRT
51/14511 CULFITEDPOINT

	

i - i

1
e._-.,

	

a 1?"lis_ 013

	

4 :285
E1141121 rt

=
5,1

X= 423. X=423911

1 3 4



F ii, ‘, d 2 k

1 100 briik; ::, a -.::.--; 2filar., 275 t .:4ei 5 2 it: Ezi!ja3 34C i60
MRENETICPROFILE
BTTRRRPHRMN/NUVEMBERI97E
t:MOB
Y=-511.09

App. 17

SLUIEM WILNI Erf

f

MERSUREDPUINT
- CRLCULRTEDPOINT

1 2 3



DELTRT
el NT1

£0700

SOM0

F. T

1 1713 130
2 220 [[fri

3@5 8 5 .

II

App. 18

NRSNETICPROFILE
FITTNWIPNANN/NDVENSER1976
I:21320

55

sno wasi DY

50500

504251

55300

502DB

SHIEH

SHVIZE

49ffle

491320

NISSUREDPDINT
- CNIMILRTEDPUINT

22 Xt 423

3



Xe F1.

60 10e
_102




132




195 103
270 100




93

N:

23 15+3
13
1ri

— 7F.
70- 133

Q1

ell

CYI

tri
e...r1

til

•

X= 422.O

1 2 5

DELTHT
El NT]

SEI700

smaz

SES00

504130

5/13013

50209

50100

4990ff

4131120

App. 19

NHENETICFRIFILE
IITTRRRPHRMN/NOVEMBER197E
I:200111
Y=-E775

SIMMENNRINI EIY

HERSUREDPCINT
- CRLCULBTEDPUINT

X= 423-3111

-



X 423700+ + + +

300

X 423 500 rt,

X 423300+

0
Test tine 1

X 423100 +

X 423 030 +

X 422 900 + 4- +

Y-59650 Y-59 450• Y-59250 Y 59050


-o

Na
Y-58850 {Nt'k Y-58650 Y-58450

fl



App. 20

71

+20


+10


0

-10


+30

+20


+10


0


-10

04

dipangle

.

\,....x %
\ N

0'

%

fraser- \
filtered X

0

/

/

0X
/

X

/
c1/4

\
%

X/

W''e I\ ....../ I
\P /\/

0..,/•
%..w

"./ ''''(:)/

100

X/

x "*"*".

0
I

/
/

200

\

\

%
t
%
0

\
\
\
k
N
\x

200

300

0
•

•
/

/ /
0

1

//
/

•
/

k-• '''o-300
x....,..

/

Nx

x

1
x—x real component
o—o imaginary component

meas.TJ 11.76

SUOMENMALMI OY 1:2000 draw. AS 2.77
ins PM 2.77

VLF— prof i Le
GBR 16,0 kHz

OTTA,Raphamn

Test line 1



on s





+20





+10







100 x

—10





+20°





+10






0-0






0




0




0




100




-10





eme •11•1•01.N1111 111111011111111111111110-1111111—

M 1830 Hz
300

x-/-- 200

H 5010 Hz
3C010

200

meas TJ 11.76

SUOMENMALMI OY 1:2000 draw. AS 237
ins . PM 2.77

Shootback-profile Test line 1
Coilseparation a=60 m

OTTA, Raphamn



emm•emeem mmei



-


 \/\/ /L390Hz


180 200


 \/300



v




N/



/x
V300'M1830Hz




200






H5010Hz



100200



°0400




+10

0




o„




o-



-5




0




+10 °




0




—5




0




+10 °




0




—5




0



eme emå eima

me TJ 11.76

SUOMENMALMI OY 1:2000 draw AS 237
ins . PM 277

Shootback-profile Test line 1
Coilseparation a=80 m

OTTA, Raphamn



•ennees weemsememeameamm enimmensemameme

+10

0

0 x2
10000

x---x--

N /3  30

M 18 30 Hz

—10

4-10 °

0
0 0 .----0 o--- o H 5010 Hz

100 ° 200 300

—10

SUOMENMALMI OY 1:2000
meas TJ 11.76

draw. AS 2.77

ins . PM 217

Shootback-profile
CoiL separation 13=100m

OTTA, Raphamn

Test line 1



App. 24

+50 %

dip angle

1 \ /
/ /

/ \
i

/1
/

/

o.//

+10

0

-10


+50

+40


+30


+20


+10


0


-10




x
, o1

,x

100

100

/

o ,

\ x.,x

0

 
 
 ,

200

 
 
 ,
'0

200

realcomponent

%

\ cr,

0

fraser-fittered

/ x

0

0imaginaryocomponent

meas TJ176

SUOMENMALMI OY 1:2000 draw AS 237
insPM 2.77

VLF—profi le
GBR 16,0 kHzTest li ne 2

OTTA,Rophomn

+4d

+30

+20



App. 25

+20


+10

-.0
p-

/
0 /0

\ 0 / /

\ ... \ / . /
0 ,o' ...5..

	

NliP0 -o'' o 200
...

-5 0-•

+20

0 L 390 Hz

+10

IN 1830 Hz0

-5

0 100 200

+20

+10

0

0 .°
H 5010 Hz

-5 0 100 200

s.TJ 1t76

SUOMEN MALMI OY 1:2000dinroswp.APMS 22..7777

Shootback-profile Test line 2
Coil separation a=60 m

OTTA, Raphamn



APP-26

+20

+10

°








x






0






M 1830 Hz




0




200




—10







+20 °








+10








• 0




0
0-0




0




H 5010 Hz





100




0 200





—10








eiisTJ 1176

SUOMENMALMIOY 1:2000 aw A S 2.77
ins PM 277

Shootback-profite
Coil separation a=80 m

Test line 2.

OTTA, Raphamn



App. 27

+20
0

il
I +10

—10


—20

M 1830 Hz

100

+20 °

+10

0

100 200
H 5010 Hz

0

—10

'11—20

SUOMENMALMIOY 1:2000
measTi 1.76
chnw.AS 2.77
ins PM 21.17

Shootback—profile
Coil separation a=100m

Test line 2'

OTTA, Raphamn


