
I N TERN RAPPORT

ROSPEKTERING:
lit tUL) m

(02) 53 04331.


Telex 72 987 aspro r

AntQII sider

DATO: 13.02.1985 RAPPORT NR KARTBLAD 1833 III

SAKSBEAR BE IDE R Ragnar dagen

RAPPORT VEDP0RENDE
FORDELING

OSLO:

Processing and presentation of helicepterborne
geophysical surveys from the Gulf joiritventure,

Finnmark.

RESYML

A total of 4240 line km of helicopterborne

geophysical surveys have been flown in the Gulf

joint venture area. Two systems have been used,

The NGU/Sander system and the Dighem system.

Data from the NGU/Sander system have been

reprocessed by Dighem and by Geoterrex.

Experiences gained during interpretation and

follow up work are presented. The various

processing and presentation techniques are compared

by the display of results from a well known test

area. The mnin conclusions are:

1. A good navigation and flight path recovery is

[he first requirement for a satisfactory

result.

Arkiv


Hagen

KIRKENES:

Noise and levelling errors are serious problems

of the Sander EM 3 system. Substantial im-

provements were made by a careful reprocessing.

Resistivity maps should be included with Ihe ANDRE:


EM processing.

EM systems give important addi-

tianal information compared with a single

.[1.system.

5. The enhanced magnetic map, produced by a

filtering of the total field data, bears

great resemblance to a ground magnetic map.
The enhanced map is an exellent supplement

to the total tield magnetic map.
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INTIIMDUUTION

A helivopterhorne ueephysical survey generallv has uet 1 dudi purpose:

1. 11eteCt 1.0” of ure related rniL:uai i

To provide ueophysical mups as a support tor the tteelogical

interpretalion.

item 1 puts heavy requirements on the processing and uresentation ot data.

fhe processing must ensurc thdt weah anomalles from ore hodies de not aftwn

in ueological and technical noise. Tne presentation must enhance the uYr


related unomalies to sisaire u hiuh prioritv fcr follew-up work.

1he hasis ot this repert is mainlv experiencies glined in the joint ventHre

Cetween Norwegian Culf Expleration Uo A/S and A/S Svdvaranyer iu the

Sidlovagtue - Kautchelno area, t.:est Finnmark. 1n this prtHJet the Norweetan


Ceelogical Survey tNCEI fiew dboul .t-'1 line km with the Sandcr EN-3

Dighem Ltd surveyed S-140 line km with their Dighem 11 system and repro-




cessed 25d'UI linv km of NGU data. Also Geoterrex Ttd has presented d

sample ot their reprevessing of NG1. data.

The Suevrarappat area which is well hnown Crem geephysical ground surveys,

de:diled geelugical mappinn and diamend drilling has heen chesen as a test

area. The Suovrardppdt arcit is situated 15 km nortn-east of the Bitflevaciy.

Nine. .1ti various presenlations et Ihe a1rCorne surveys e: the tes, ared

dre compared with eavh nther and with ureund results. Radiometries were

included with Ihe NC11 surveys. Due to heavy overhurden,swamps taud lakes

radiemetric results are not encourdging and they will not he discuused

this rted,trt IS net tt` rhvt a techaical juditement at tbe SyS

prue ess i nr, ttiinic1titts, hat 11) ?v;Ill,ato tit. Uti 111 net; ti of the v:tri ons


presentalions in an vxploration situatien.



A tfeoloyiedI mdp ct the Suovrarappdt test dred is presuntlad in Eiy. I.

Titemdp ts mcstly bdsed on wor'y by ildns Uvlin sddp of Suavrd-

rapPar, H7b) dnd by Jan S. Sanistdd renort sd

Fhe ntdin structuru in tbe area is d nartn-south atriSing dutteline with d

plunye towards sauth af about 4U°. The Iowermast units fn the sequence

dre nett d tnetd tutt in titt erl h .1 r Ihe r:rer

mdssive tincyrafned nnits, prohdb:y extrusives dre ineinded.

The stais arebedriny unifs cf dibtte felsite dnd drdphIte StIntte dre nene-
rallv envelaped in the Idwermasn mutd 11111. fUls tuff is stucceded by

alnerndling units al mela diabdse dnd tutt. Higher in the suveesstan

tawards east metd tuff dnd metd tuMite butsnau daminant. fnin layers at

varhanate racks drv tound ar this level. fhe younyest ravSs tn the Prv-

vambridn sequesee dre the nry itt Itt ;.inistttittn the edstern part af

the dred. fhe wvstern limb of th ttutilin is Utt by v

wes..ternnutits is prahdblv dowsfaaittn! -fu-v -bot

have been found in this area. Trie Lii:AIHYjAfl Graup

is overIviny ;itvfrecamIcridn in the western pdrt at thv test dred. In


the extremv west dIsa hocambrian nappe units are hund

0fssestindted dnd vein-type coppen sfinerd,indlidat is found tn albtte

telsitte dnd yrdphite IvIsffe in thv pdrt ot the Urtvdndaridn segnelft...

Al d sind11 shawiny dbour. Sm sauth-east at the mdin nane, the sdme typu

of minerdlindtian occur in d1bile fulsitv dnd yraphite felsite vnvelaped

in aryiIlite.

Udrbondlindtion is oamman citiiitithu arvd dnd stav0, to be reldted bcth la

.1ti I t din! st itt rd I in.t n io t-t

NAVIGATIoN AN0 P0SITIONING

Cood nilvigdtion tmnd positioniny provudurvs are the tirst regnirements ol A

map tram dn dirborne survey. All surgvvs In thv Httst,venthru were flawn
wtthaul dn dutamdtie ndviyation system. 0indwy used d simpIe phuto mdsdie

ds their tliyht c:tdp. NUI used i stdnddrd Nuswtrdphis mdp (series 711),

enlarged to d sedle af 1:20 000. Fiy. 2.1 shows d small part of d NGU



tlight mdp (outside thl tyci dred). diraws [,e; :id[h thAr

illililit be related ti tcpcaraphi, teatiuce. cn the H.ip. :hese Iiduchlis

theretore shnuld not have (.111 placed on the und they dYe Cfl:npletHy

useless tor the tlight pdth recoverv. The use et i topographic map as

fliglim map also limits the pi,ssibilities ti litte picturcs tiiken ron-

finously during the flight fnr rligim pdth regovery. rhe topcgraphir


map contain verv lew details that can he reldtea to fealures seen ic the

relative Idrge scale pictures taken trom the helicopter. The up


work has shown that Hghems method ot using a phatomnsaid for cavition

and flight path recovery, and then Iransferring thu flight lines to the

topographic map is a sallsractorv methnd in the Ilidljnvagge- Kaulnkeino

area.

Fig. 2.2 shows the NGU Ell-map with mdgnetic prnfiles of the test area.

There are several obvions positinning efrors on the cap. The yellow

arrows show how fiducials should be moved to create a more correct posi-

tioning. If the fiducial marked A ts moved as indirated the off-set


Df-anomalv marked with red will fall in line with the three other red-

marked conductors, and torc a picture which is in agreement with genlogy

and ground surveys. It tiducial i IS moved according td arrows tbe


magnetic high east or the fiducial will fall in line with the magnetic hLall

on adjoining lines. Thus• twn errows clearlv be seen bv the anocaly

patterns and by the vertical hatchicg of the magnetic profiles. hdch line

in the hatching represents cne sampling point. bampling interval for the

magnetics of this blirvey wds 0.5 seconds. tiing('the sampling interval is

a lime constant the open hatching nn one side of thu fiducials A and b


and the dens- hatching on the nther side demnnstrates nn impossible spi—d

change of the helicopter. When fiducials are moved as indicated the

hatching will become move even which corresponds to d constant helicopter

speed. Positioning errors in the north-south direction are probably also

present but these are not detectabte with a north-south strike.

The blue arrows in positioning errors which transtorm

lincar gct) i tcaturet; juli a pr turn. This crror occurs Le a

certain extent in the whnle area, only the motd nutstanding example is

marked in the Figure. huring the flight Ihe caeicatnr marks fidugials which

he can sce a little bit ahead L,f the heli(cIpter. The CM-bird is towed

at same distance behind the helicopter. bedring in mind tiiechange of


flight direction frnm nne flight line tc the other, this may explain a part



o t the r :.e , expIattud

iie td-recor tt) IrIps ' ampl ii IdC

noy ne up to dItO fl. ASPRO hos hronht this matter to the ottention dt

NCI: wid in later surveys d tt:t. enstout has hrt'i iat oolueed to roj:J t.


the zig-gog ;Lillern.

In the future fJcst ocntractors ffer autcrlatiel :ion syst

bitli these systinsT posirioning prohlens ds descrthed

At present these systems are nore expensive thdn troditionol flight poth

recoverv.

ELECTROMACNETICS

In Fid.3.I row FM-data tron a survey are disploved. both components
contoin a high level ni noise os well as fairlv ropid ucu-linear

nhosing errors ocour in the I;CTU EN-dota. Fig. 3.1. shows thot ncdotive

inphose onomoIies (::CUsign ronvention not foltewed) ore odoomponied


by weok negative quodrattore onomalies. The onlv wov to espIoin the th—1

tive quadroture onemalies is hy a phos' It)error. dht o!so contoi

ohvious FM onomolies eaused hy geologiddI eonductors. Filtering and

Ievelling are the tirst steps of the processing. Ih purpose of the I,—


vellIng is tc adHst the ccfpcuenls tc eizero level in oreas where no

ononoly sources ore present. This is a necessitv befcre irx

.inet2) cr resist ivilv calcuHtions tall hr made. Sitiritle dritt is '11

Iineor the Ievelltntt is a donplIcoted operotion and should involve the

hond I r oi on experienced yecphysicist.

1, remcvl cf high frequency noise noy he done hv digitot :illering. In

the NGLI data thpre is lispectral overlap between ancrwl ies

tiltering moy theretore also renove onomalies.

1 coiiTon ,rt'st'ri1aroiuof airhorne FINanonolies involves o

It m tancet interpretation 15fl5 a verlical diAndel. In Fig. 3.2

the EN mops ol NCIF (Sdnder EN 3 system) ond nighem Wiyhem il systemt


ore dispIoy•d with I Ettipof etukluctors from d gruund fttromsurvev.

fl,u-111- east cur”ur c: ihe test Arud is itt covered ty tht'Turar: survev.

The NGU 11>1.-1: presented with tthackground ot nognetic profites (Vrry

weok copy in Fig. 3.2.) LN ononolies ore divided into four conductonce



grades. (2oadralure ancmalies with nezative inphase component (magnetie

permeabilicy) are also included.

Dighem anomalies are divid d iutc siX cundlietance grades plus one indeter-

minate. With each anomalv an interpretation of shape, dip, depth, magnelic

eorrelation and eonductor azis is yivtri. Symbols for the amplitude o


inphase and quadrature ate alsc shown tor each anomaly.

The strong ecnduetors of the test area are caused by graphitie units.

A north-scuth striking very omplez eondoctive sone is found in the eastern

part of the area. This wne consists of up to four individual conductors.

To the east of th s zone several short conduetors w th varying strike and

dip are found.

Ore related gro pOili( un art fond at two stratigraphic levels. The

mJin level oceor in the aentral part ol the anticline (stotFig. 1) lorming

3 slightly curveu east-west striking eondnecor. To the we,-;1IhiS condUelor

iS eut hv a fault. :111,western edge ef the zraphice felsite occurs as a

north-south striking Toram o, ilitor (Fig. 3.2 cop) wilh an inereasing

denth towards south. of the zone continues lowards north

with 1 varving conotietafl, second level occurs aboot 1.1]km south-

east et the nUI n zone. ti Tur= sorvev shows several parallell conductors

vilir a strike lennth ,C I <Iltirr 1.0 km. 1.1should be noted that minera-

tigaticns is relatts mci irreurilarities of long condoetcrs or

telated to rt

Ncrth-northwest striking condoetors occor in the sooth-western part ot the

test area. On the lmr.mrrsurvev these can be tollowed towards north-west

undet the ilatlying roaks.

Fherl' gener bk.,1',:centhe Dlzhem EM map al na.

Some Lo( . ; r ano alies and some of the deep conductors

:11ILI 1),, pickec: p by 1 ,,ptyr Svstern. flleinterpretation givon by

Cighem usualtv its with wh t ik kn wn about the geclogy.

1 Iltt1 st‘ i-s that eannat be related te 1

I I • hvne ise. The el'r relation I yeen

	

od th zade diffietilt heoaose of the

131`,If I I 11/4) Ily f anomalies. flany Mties

en oont ered in ur ollow op vcrk ()I the NCU SurVev. Fhe ptfl•

Iilla I I I V  I: I Ilk' ,III,II)IIIVI II1,1H. III Itie .1 II,O.ILI I4,1I0 l CYj l'i i i nt erprt't.1( I  II

.1 pt-:,,rIv im the CHIL: IiHc,.111,1funry W.isw:...-



:ut suArAl: tur i c.e1:;ed Eiy upter Sr-4 VIII.

1:11iI ed tt, the rone Itis ilet LittL reprucegsint: til lite ,;;1; l;d1:1 wds .

A tutal ut 2540 linu km <tk,1 dnin from the EidtuvAgec AreA wns reprolessed

by Hultem Ltd. The KM prucessing included a levelling And an anomnly re-

cugnitiun procedure. The nnomaly recognition invuived a digitnl tillering

et inphase and quadrnture cumponents. The inohmte tucAugltxm ftlter tunction


WtS then multiplied by the quadratere tilter tunction to produce n cross

correlation profile. Thu amplitude of cross-correlation nnomalies nre


crudely proportionnl to Ihe probnbility that the nismInlv reflects 3bed-

rAck conduccor. The cross correlntion anormlies are divtded into funr

grAdes. Included in the EM-processing wns nIso intrdductiun of n time


cAnstant to minimixe the xig-zatt pattern. dtgitn1 prufiles and resistiyity

mnps.

The KM-Anomaly map (cross currelntions) of the test area is presented in

Fig. 3.3. (upper). A compnrasion with the Tnram mnp nnd the original NCU

Edtl-mnp(Fig. 3.2.) shows thnt the 0ighem prAcussing of NOU data has removed

sume false anomnlies and other false nnomalies have been given a low pruhd-

bility ot being bedrock conductors. Thu nig-xag pnttern has been reMOVCd.


The EM nnomalies hnve heen plotted on 3 topographic background which is an

option thnt is nol offered by the NGU.

hv utiiixing the nagnetit nap, resistivity map and digital profilus included

with the reprogessing nn EM-interpretation wns made. The EM interpretntion

ul the test area is presented in Fig. 3.3. (second IF(PX. top). The inter-

pretalion involves conductor quality nnd conductor axis. Unrucogntred


anomnlies, anomnlies caused by c.nductive overburden and magnetic permen-

bility nnd anomalies caused by norse nre mnrked. Obvious positioning errurs

Are llso indiented. Together with the probahility rnting this interpretntion


torms a good EM mnp which is n suitahle hdsts for follow-up work.

Geoterrex Ltd. has presented n snmple ol their processing of the NOU EM-dtta.

The dntn were filtered and levelled. Two ditfurent plots of a <rx t

(conduetnnee) map nre shown in Fig. 3.3. Inphnse component profiles rorm


1 baekground for the En symhols on both plots.

Ehe CCOtCrrex processing has removed some Tilseancmtlies compared with the

LM-mnp (Fig 3.2, middle), but severdt Ilet: fal Se atenitI ies have. been

Added by the new processing. Thu choice uf EM symbl)ls is mainly a mntter


o! ttste. The NGU EM-sywbols (Eig. 3.2, middle) aru just as good as the



's i5 5 se Y +. te:/u>. +.

, r socio purp inphds p.)nen1 pr.11iles

1..>1niiqi may be eivantagc. lowever t er :I eiiretiil sinN' Dt

hoth componenis should be used.

111)fl1;1 I y,

a part cf thuir IS)1presentatidn 0ighem provides a map Ildpparent

resis))Ivity. The resistivitv iS calculated freb) tiie c-planar cdils using

Uuried half space mode1. The resistivity map hds been tound very use1111

ds a support for the geological interpretaticn. fht O1LviLn infdrmation

can be extracted from Fighems resistivity mdp

cofdbinatidn with the standard FE1map.

I.

tdp) wIn'n used

[be conductor dt thu central part d) tbe area (thc ore bearing units

St graphite felsite and albite felsite) is feidtil in an dpen

striking structure, probably plunging tuwards south.

The westernmost eonductor e) tinues under the Focambrian cover.

contin+hition cannct be seen as discreet tndin tsrs, but 35 il


resistivity trend.

3. 0ip is indicated for most of the conductors apart frd- the verY dIvvp

at.tn the east. The iMinonalies (from co-dxi• coils) dive the


)cation df the upper edge of the eonductor while the resistivity tirdm

co-planar ceils) "follows" the conductor aldng dip. This is very

clearly seen at the westernmost conductor. The resistivity low in

Icca ted at lii vestern nide of the hN andmaIies, indicat.n) a westurIy

In the ncrth ‘..ostNirt of the tesl area couductive dverhurden (water

s:ituralud linegrained sediments) ;1re indicated by weak and broad

resistivity lows.

The Fighem processing cf NGF-data included a res stivity map. This is shdwn

in Fig. 3.!) (middle)) The map bears resemhlanue to ni,n+ens vin resistiviEv

[cdp (Fig. '3A, lop). When the positioning errers et che t.0 dala dre caken

:lccount Ibe resulc is satisfaccory. There is i diverging pattern


helween che cwo naps in Che resisnivily area hecwevn 1000 n.la and abent

500 nn. This is explained by phase errors and minor IevelIing urrors in

the NCU-data. The resistivitv map processud from the NGU-data is calculated

Iren che ce-axial coils. Dip infernation is therefore limited on this map


compared with pighems own produet.



	

1m: so ss0,1by Geaterr trut. hh1.Ta

Ftg. Latbottom.. I stap eontnins tew Itilturis titit eau I , to

deulo 0nly :he ver H-L n reststivitv lows ot tn. :,,,s,lquhs snps

be reeogniaea in the laver nnip. Geoterres clearly hns not mnnaoed

a prcper Ievu 11ind 1ob . Fhe res Istivt1v 1-:ur 1ace 5enr15 ver% 5::)oiItLland


eannol be used tor geologival interpretntion.

1.1f\(11.1.1.t.a1

,ic tottl ffuld map shown as stacked prefiles .witth hM anomnlies)

iS shown in Fid. 4.1 tlop). The map is a presentation by 111011.11agnetie
profiles are suitable tor the study of individoal anomalies. The Corre-
latiun viL i uologieal map and the interpretation of a staeked profile
map is diff ult. 1n areas with very strong magnetie drndienfs (not so

ia la lest area) prefiles tend to overlap and each individual proffl.
eanaof hl

A P115100iS total field map, eontoured by N(IU is shown in Fig. 5.1 ( "ddle).
The map neems verv smotked aad Ine confour interval is onlv 100 nT.
The bottom map of Fig. 4.1 eontoured total field magneties of the

Dinne:n rveys are tlown with magnelometers with n similar

presision (about I nT), but the oufpuf Is quite differen1 as shown bv

The general Irends are the Samn, but the 11GC.map lacks a larde
amuunt ef (ietails. Thl same colour code is used for both maps. fhe highest

magnetic levels of hoth paps have gut roughly the same magnitude

hidher un the 1:101map) while fte lowest magnetie Ievel o, :hc NOV map is
about 52 HOU nT Vt,YSIIS 51 /00 nT of the Pighem nrip. •he lutal ampli-




tude ot the magnet e field of the test area is reduced by abumit 600 nT
when comparing rIo NOV map with the Dighem map. It may therefore be con-




cluded that 1:CF eonfour map involves an estreme smoothing of the magnetie
data.

ln addit jun to the total tield magneties Dighem provides an "enhanced"

magnetie map. This map is created by a digital bandpass fiItering of the

total field data. The map bears a resemblanee to a downward continuation
map and is equivalent to continuing the field downward to a level 1..dtiebis
1/20 th of the actual sensor-source distance. The frequency responce of

the magnelie operator is shown in the legend ot Fig. 4.2. The purpose of
the enhaneed magnette map is to stren gthen the mdgnetie responce trom the
near surtace geology.



that the effinosolfeluworks exiremt 1v vi in the Lk 1 jied.

ighern s )1 d ra:lr,nyt nap (liii a110 tirsvirit Htt. -;urvy p)•

both virit to anorui I y slhipe ifiti relative ude

The enhanced magnetie map makes it possible to ridu tt the amount ot magnetie

ground surveys to a minimum and ground results can easilv be correlated

with the regional data from airborne surveys.

fhe enhanced nagnettc map from the Dighen prou bsed 1:rd.data (Fiy.

bottom) show that the NGU nagnetic data does contain a Ict core inf r-




mation than what is displayed by the NGU total field map (Fig. 4.1, 101)

and niddlc). 1f the positioning errors were frect d, the enhanced map

nado from 11GUdata would be alcost identical vith the ec map.

Most of the meta diabase units of Ihe test area nec magnet iLe rich. The

meta tuffile has got a bincdal distribution of :elite. Same ubit.s are

nagnelite fich and some are nagnet1te poor. GcneralIv the argillite is

magnetite pcor, but a few, thin argill te units have got a high magnelite

content. Althuugh there ure variations within each unit, soce of the

magnetite rich neithers form exellent carker horisons. Albite felsite,


graphite felsite, carbonate rocks, sandstone and the Focanbrian rocks are

all cagnetite pocr.

Thu general strike directions of the aren can easily be seen from the

magnetie maps. The fault in the western part of the aren occurs as 1

linear feature with 3 strong nagnetis gradient, best seen on the Dighec

total tield map (Fig. 4.1, botton).

lmt-aneliclows oeCUL in the usually magnetite rich meta diabas below the

cain mineralized units. These lows are caused by carbonatisation duriiht


toe ore torming process and therefore closely related le mineralization.

On bolb the ground magnetic map and on the enhanced magnetic map these

lows may easily be seen, wh ile on the total field map (Fig. 4.1) they are

not visible.

The eoiour iilg iL magnetic contour maps may be of tremendous help in the

interpretation of the data. The naps in Fig. 4.1 and 4.2 have ull been

coloured by isuld. The colouring may also be done by a computer. Fig. 4.3


shows the Oighem enhanced magnelic map of the test area coloured with an

Applicon colour plotter. The colour plots were made by Dataplotting

Services Ine. colour plcts are enclosed only with the archives



sopy ci this report. The remaining cepies ole supplied with siha-chiemc
photographs of the plots. A revolving coleur spectrum has been used for

the top plot. With this teshnique 0 censlani interval cf magnetic field
strength is covered by each coleur. lf che variation of the field is

greater lhan what equals one solour spectrum, the spectrum is repeated.
This way small variations in magnetic low arcas and in high areas are
given equal importance.

One colour spectrum is used in the middle plet. The scale is adjusted
to give each solour an equal area. The plet shows that small variations
in magnetie low areas are enhanced sompared to vartations in high areas.

After some sample plols desision was taken to colour plet all enhanced
magnetic maps of the Dighem survey with the revelving spectrum technique.
The colour plots make nice displays and experience show that working wiln
geological data on a transparency of the EN map with the colour plotted
enhanced magnetic map as an underlay is an exellent method.

The bottom plot in Fig. 4.3 is a standard spectrum plot (equal area as
above) combined with Ihe "shadow" plot from an imaginarv sun. The
"shadow" plot enhances strongly the structures that strike perpendi-
culary lo the direction to the sun. In the test area the technique does

not seem successful. The enhanced magnelis map of the test area contains
strong and well defined structurcs that de not need the shadows.

Other examples show that the shadow techniquemav be very useful, especially
in areas that are magnetic "quiet". The method should be ustdin an inter-
actave mode with the geologisl/Teuphysicast sitting by the sereen and
varying the position of the sun (both direction and height) to produce
the best possible results. Working on a more regionale scale would probably
be more suitable for the method.

For regional work the newly developed technique of "greyshade" processing
looks very promising and should also be considered.

VTF - EN

VLF - EM systems were included in hotlithe NGIlsurveys and in the Dighem
survey. The VLF primary field sets up currents which tend to collect in
low resistivity zones such as shears, river valleys, unconformities,
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sulphide zones and OU ute uttl5 Fir.. I shci..Hthe Ci VLF illfir. .

total field of fhe tust Irta. MOS1 01 the Ll conducturs alsc occur as VLF

anomalies. There are howevur four strong 111anamalies that do not produce

VLF dnomalies, these aru marked with in Fie. 3. These four affomalies

illnstrates very we11 one Wea',:ne!-O4 cf the VLF system. Ccndect,,)rslhat


strike perpendicularv to the direction 10 the trfnsmitter will not be

unergized and yield VLF anomalies. Features that strike parallell with

the VLF transmitter azimuth will be well energixed and the apparent strength

of these features (north-northeast) will be everestimated.

The fault that cut the western limh of the uUt iiiii iVin. 1) has got

fayoardble direction for the VLF transciftter used ia titis survey. The lault


cceurs as a well dutined VLF anomaiy marked V in Fig- a

The VLF anomaly marked T in Fie. 5 coincides with a weals Turam anomaly.

This anomaly occur dt the concact hetween meta diahase and areillite.

A very weak sulphide wineralixation may be the explanation. The zone is


not reeistrated by the hulicopter F.21.

The energixing problems cf the VLF syslem ;:layhe minimixed by the use

two ruceivers tuned to two different VLF transmitters. With irregular

shut downs of the transmillers this dopendenuy 0( two transmitters will


olten delay the survev.

1-11ARAUA•AND PROCESSI)lG C.OKTS

Total costs for thu NCF surveys wds ahout )2K1 25U pr. line km (1980/81).

To operate at such a low cost is possible only for a ecuvernfdunt organixa-

tion. The tofal costs f r the Uiehem survey was NOK 51-10pr. line km.

The 0ighem processine nf che NOF data amounted to NOK 100 pr. line km.

Fstimates show that the helicopler SUrvey coSIS are only 15 - 20 purcent

of the total exploration costs. With a high quality helicopter survify


follow-np expences are reduced. This reduction mav he greater than the

additional survey Ltrsts ek)mpared with A low quality survey. What also

must be considered is if the low qualify survuy provides the necessary


intormation that is required for a proper follow up work.

The quality of the processing of the KGU survey was so low that the

problem was nOt a question ot reprocessing or not, but of reprocessing or



A he urvey. Mre results shtv. that thr prcous

conpared with a new survey.

The eclour plottin 01 tour cupics ot the enhanced magnetic maps cost

NOK 17°0 pr. sheet (about 1.10 x 0.80 cn). fhis eould have been dcne

at a lower cost by hand coleuring (abou i '.; )K i2(h) pr . sheet I .

eoloured maps are howevernot n A hnearly as ee S Le ccl TourplTitI otIts

With more copies of each sheet the colcur plotting will be more costillee

LirlLISSIONS

Helleopterborne geophysical surveys ntain a Idrge dnount ct intortTlion.

hy a poor processing information may be removed or remain hiddlen in geo-

logical and technical ncise. The exploration fcr Eidjcvagge type deposits


in the Gulf joint venture arca has shown that the following points are

importanc:

1. Navigation and flieht nath reecvery must be Atiexact as pcssible.

This means the use of a photo mosaiL is n navigation map and in the

tutnre An automatic navigation dcv ii

The electromagnetic system must be teiitiicai IY tip to date to ensurc

a minimum of technieal noise and dritt.

i. hoth digital fillering and hand labour bv an experienced geopnysi i ist

nust be used to rcmove talse anomalics lren the LM data.

A multic I •N system is superior to A single eoii svstem. Valuable

information about conductor geonetry nay be extracfed trom

dald.

kesistivity maps are very useful for geological interpretLitirlii,but

require high quality EN data.

b. •he best way to display inagnetic data is by the use ef an advanced

contouring computer programme.

7. Uhe enhanced magnetie map bears great resemblance to ground mardletie

re-ills and is a very inportant part ol thc nagnetie presentation.
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For the study of individual anomalies digital profiles containing all
measured and calculated parameters should be used.

Compared with low frequency EM, VLF gives additional information
about large scale geological features. The main limitation of the
VLF method is that features that strikes perpendiculary to the
transmitter azimut do not yield anomalies.

The most useful maps when exploring for Bidjovagge-type deposits are
EM and resistivity in combination with enhanced magnetics. Detailed
EM and resistivity maps detect breaks and irregularities of the
long graphitic conductors. These features are often associated with
mineralization. The enhanced magnetic map may detect ore related
carbonatization of the greenstones.

Ragnar Hagen

Stabekk, 13.027.1985
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