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I. INIRODUCZION

1. Generalinformation

(i) Theaerouagnetiosurveydesoriluwibelowwwsoarriedout
intheArendalAreaofNorwayonbehålfofDetKongel1geDepartement
forindustriioOgHandverk.Itwasoarr.lnioutjointlyby
WideroeFlyveselskapA/SandBUntingGeophyalos

(ii) Thesurveyoperationaltlmeextendedbetweenthe
28thSeptember,1958,andthe9thOotober,1938.

Theexpeditionpersonnelconsintedofs-

2 Ellots(WAdercePlyveselskapA/S)
2 Navigators(Wideroe114veselskap
A/SandBuntingGeophysiosLtd..)

1 LioensedAiroraftEtgineer(Wideroe
FlyveselskapA/S)

1 EleotronioItgineer(Runtitg
GeophysiosItd.)

ti seof theS .

(1) Tooomparethemagnotiopatternobtainedoverthearea
withthekaowngeology.

(1i) To examinemagnetioanomaliecinrelationtotheknuwn
måneraldeposits.

To deriveadditionalinfornationaboutgeologioaltrends
andto•investigatetheprobabllityofexistenceofunknownmineral
deposits.

3. AreaSuoveved

(1) Theareawaaoentredaçroxixntte1.yonthetosnofÅrendal,
latitude380271t1longitude8°4,51%beingreotangularinahapeanl
havingapproximetedimensions30 kmex 16kma.

1,123(ii) Theaotualoontraotlinemdles/kmeflownwore698and 
respective1y.

3N/R018ANDDemmies zmazzEDONTBESTIMEY

A. TheAirhorne tometer

Method

Intheaeromagnetiomethodemployedonthissavey,variations
inthetotalmagnetiofieldeeremeasured.As theinstrumentdoes
notmeasuretheabsolutevalueof thefield,theobservationsare
relatedto an arbitrarydaturn,

Instrument (Elates6B,60,6D)

TheinstallatjonconsiatedofGulfResearohandDevelopment
CompanynagnetcaeterMKIII. Thedeteotingpavtoftheinstrument
wesinstalledinthebirdwhiohwastowedbehinatheairetatt.

/Thieinetrument
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Thisinstrumertwas.of-flumeatetype. ThemeasuringflUmgate
wasmaintainedinthedireotionofthetotalmagnetiofieldthrough
theactionoftheservomotorsoperatedhy twoorientingfluxgates.

Theeffeotoftheambientmagnetiefieldonthemeasuring
flaxgateiscempensatedandthevnitageohangesaorosethe
recorulnzpotentiometerduetotheohangingconpenaatingourrents
arerenordedoontinuouslyintermaofmagnetiounitaonthe
recorderohartof&LeedsandNorthrupMeoarder.

(iii)Recorå(flate3)

Thmspeedof therecordwas6"perwinuteandthefullsoale
deflectionwassettobe 1,200gamoss. Thevalumofthestep
ohas:ge(anautomatioresetprocedureoperatingwhenthemagnetio
fieldvariationsaxoeedtherangeof thefullscale)was1,0
gemmas.

(1v) Calibration

Theinstrumentwaaealibratedby GulfResearohandDevelopment
Corperationusinga ReltholtzColl.

(v) Taste

LanTest


/mg(ordelayoftheresponseoonsideredinrelationtothe
grotlyositionoftheairoraft)isduetothedelayintheeleotronic
oirouitryoftheequipmentandthedifferenoeinthepositionofthe
35mmpositioningeameraandthedeteotorheed.

A teetwasflOwnandthelagwasfoundtobe 0,75memondm
whichisequivalentto0.075inohesontherecordiat a speedof
6 inoheayerminute.

Theoffeetoftherecordingyenfromtheoamerafiduoial
penrangedfrom0.225to0.25inehesandwasaddedto.khe
eforementionedlag.

ReadinnTest


Theeffeotoftheairoraft'amagnetiofieldonthetwoorded
variationsefthmwagneticfield,dependson theheadingof the
airoraft.Compensationcanbe madefora partofthiseffeot.
Aheadingtestis carriedoutinordertooheoktheoompensation
of theaircraftandtoaseesstheunocapensatedresidual
effeot. Theresultsof theheadingtestflownonthissurvey,
atenaltitudeof500feetåbevegroundlevel,showsthe
maiimumohangepeaktopeaktobe 2 ganmme.

B. AncillaryBquiPment


1, ar!INaitio Camara

(i) pethodanlInstsmeent(Plate67)

A.Vintenpositioningoamerawasmountedintimairoratt
withitsopticalaxisvertioalforlevelflightoftheairoraft.
Exposurest remde automatioallyat1 seoondinterva1,
Thespeedoftheahutterwas1/250ofa seoond,andthe
ayerturewasveriedmarmarlyacoordingtothelightittensity.

/Theoamera



Theoameraexposures-iererelatedso themagnetiereoordby

a systemof fiducialmarke. The eiposu.:ecolnterwas also
photographedandthephotographnuMberappearsin theoornerof
eaohphoto-frams.

Pilm(Flate5)

ToofibmusedwasKedakPlus X. Itwasprooessedbythe
SurveyTeamandby GeorgeHumphriesandGompapyofLondmm.

Tests

Thefunotioningof thecamfl wattestedbytakimg& series
of exposuresin flightanddevelopingthefilmpriorto the
ocemenoementof thesurvey. S5ad1ar testswerealsocarried
outduringthe survey.

2. RedioAltimeter(PlatesL1and6E)

Apartfromtheberometriéaltbreterwhichis a standard
inetrumentoarriedin theal=aft, a radioalilmsterof the

typewas alsooarriedm ThefUllscalerangewas
0-e00feetandthespeedo: thereoord,on whichvarlationsof
altitudmof the eiroraftabovethegroundwererecorded
continuously,was 6 inchespermdfinte.

III.FLTIM GPERATIONS

Airoraft

The alroraftwasa Lockheed12,registrationlettersLN-BPS,
belopgingto WiderceFlyveselskap.

, r.
The afrowaftims equimedwithnormalradioequipment.

The aircreftwasbasedptNjevikAdirpcm.t,Kriatiansand.
The airfleldwas60 mdlometresfromthesurveyaream' The
orowwereaccommodatedat theAstoriaHotel,Kristiansand,whioh
is approximately14 kdlometresfromKjerlicidrimwt.

Ma Ph ' 1)cverendPhot6Mosatog

3/50,000scalemapswereusedfor navigation

andf11ghtplanning.

A 100,000soalemapwas alaousedforflight
planning. Thismapwasenlargedto 1/25,000but thisenlargement
was notusedoperationally.

(11) PhotographioGover

(a) YhotographicprintsweresuppliedbyWideroe
Plyveselakapat theocamencementcf thesurvey. Theseprints
wereat threedifferentscalesrangiwgfrom1/15,000to 3/20,000
andonbypartialIycoveredthe area. StickCownwoosicswere
compiled,but werenotusedoperationally.

Ab)



(t) Aritltionarphotographiooover:wastoundiatbe
aurveyirooeededandthe000pleteSetot oentaatprintswere
usedSathefinalreduotion.

(iii)PhotoMosaics

Semloontrolledmosaioaata aoaleof1/25.000(approx.)
wereoonatruotodandmcuntedoncPagraforfinalpresentation•

SevioationalMethod

ThenavigationoftheaurveyareawasP000mpliabedby
mapreadingusingthe170,000mapsmeutionedabove.

5, • andNavlationalProblems tered

(1) AiroraftServioeabiliaad tenance

SOdelayswereexperienoedduetounservicmabittkrof tha
airoratt.

(ii)1148.12.5E

Sevendaye.werelåstbeoauseof inolesentweatheroaused
by lowstratus.

(111)N ationalPrObleme

Owing'tomapswhiohwerea littieinaoouratetemakIngwees
foundtobe affloultinoertainareaswheredetallwaasparae.

6. t Pattern(Elates1 and2)

• t Line8 ao aml

ThePlannedflightlineepaoingwasi'briandthetrue
direotion510°430°. .

Thepatternmibievedis asahownonthetinalamp.

•njUgal • •

Thegannednominalflyingheightwaa150metres(500femit)
abovegroundlevel.

(111)liaTa (seePlate1)

A.eertainamountofref1yingwaaoarriedoutdusto
navIgationalerroreandinatrurentdefeots.

(iv)a
Theflightlineswereectended.fromthema$ ooastlina

toamallerislandsinareasof interest.

7. rnaPrOoedure

(1) of Instrurents

.411instnmentswereswitohedon andkoskrur~ tor at1eastbalfaahourbeforereoordingbeganto ensuretheir
proper.andateady-funotioning.

/(u)



(ii) Annotationcf Records

Duringthesurveytherecordewereannotatedforreduction
andiecttingpurposes.

Thefollowingannotationsweremades-

a Startawlendoflinegivingnuffiberanddireotion
b Stepnumbers

Cantxafiduoialnumbers
Iwyttementdriftcorreotions/indioationt
Nevigationalfixes.
Timecheoka
Otherrelativeinformation

(111)D t Re rts

Thesereportagivea detaileddesoriptionoftaesortietrma
anoperationalpointofvdewandshowthefollowinginformationv-

a Timesof startandendof sortie
b Instrumentsimedandrelevantdetails

/

Onmvmembersandfunctions
55mmphotographnunbers
Timesofstartandfindahoflines
Direotionoflinesflown
Changeaofmagasdnea,charteretc.

?1
Weather
Navigatorladiagramshowingthescrtielsflying

IV. MAGNEXICCONTECLPROCEDURES

1. Controlof Observation

Theoontrolof observationswasachlevedbyterminating
theendsof eachlineovercommontiepoints,oonneo:lingthe
tiepointsby anindependenttielineandflyiraganother
tielineaoroasthenorthernendsof thelines.

Thissystemofcontrolmadeitpossiblet-

Toestablisha c.ommonreferencedatumfor
thewholesurvey.

To determineandadjustsmallerrorsoaused
byinstrumentaldrift,diurnalmegnetie
variations,ndrlorlooalmegnetiodisturbanoes.

2. InatrumentDrift


Instrumentdriftwascheckedatintervalsafapproximately
every15minutes. StandardisationadjUstmentwasoarried
outwhennecessary.

3. ExternalCheokon neticDisturbanoes

Inordertodetectar4rmajormagnetiodisturbanoeswhich
couldhaveoccurred,a verticalfornemagnetometer(Schmidt
tYpeandAsIsiniamanitacture)wessetup atKjevikAirpert,
Xvistiarsands.
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V. 1TNALREDIVTIONOF fltlfl

tlott ofFl htFath

(i).Thiswasadhievedby identifyingpointsfrmms4eotedfremase
of 35mmfilmonphotographeat scalesof1/15,00etQ 1/20,000(approx.:

ThepointsseleotedforJAentifioationwereasongtheflightlines
atanaveragedistanoeof750metres,thiadistanoebeinggreater
in areaswheredetailwaasperse.

TransferofPlottednightPath

Thepointsplottedweretransferredto astrafoiloverlays
tophotomosaiosmountedonPagraata scaleof1/25,000(approx.)

Relati Profilesto theFlottedFliahtPath


Allplottedandest±matedpointeweremarkedontherecord,
usingthephoto-framenumbersandthecorrespondingfldmoial
marks,afterallowancehadbeenmadeforlag.

DatumL andInterce

(1) Reoordedprofileswerereferredto a 00=11 datmt
basedontiepoints.

(il) Interceptswerereadfromprofilesatminimaandmasdam.
Alsoat intorvalsof20gabmasinareasoflowmagnetiogradiemt
andat100gammasin areasofhighmagneticgradient.

(1i1)Theinteroeptsweretransferredto theoverleysmaking
dueallowanoeforhorizontalscalebhanges.

5. Oontourina

Interceptstransferredtotheoverlayswereoontouredat
intervalsof20gammesinareasoflowmagnetiogradie‘tandat
100gaMmasinareasofhighmagnetiogradient.

'6, WorkSheets


CopiesofthemagnetiooontourworkeheetsonAocurens
transparentMaterialandworkingdepyphotomosaicamountedon
linenweregivento theollenttsrepresentativee.

VI, 00MpTh.ZIONOF CONTOVRMAES

1. BaseMaps


TheBeeeMapsaresemicontrolled.photomosalcsata soale
or1/25,000(approx.)mountedonPegra,

•
NOTE: Tuplioationandomiesionof topographio

detailexistsonthephotomosaicmused
asabezieforthepresentationofthe
geophysicaldata. Theyhaveaffeoted
theancmalypatternpresented.
shouldbetakenintoaocountwhena
detailedstudyof anamalypositionand
ahape53made,



2. Preeentation

Ihefinalmapsarepresentedontransparentastrafoil
andoverlaythePegraphotomossios.

Thetopographioaldetailis takenfromthebasemepsand
presentedinblaok.

Plightlinesareshowninblaok anftplotted.35ezapcdnta
areshownstintervalsslongthelines,

(1v) ThemagnetiooontoursareshOwninred.

MISCSMASS0U3

1. LiaisonwithClientd Stne,

Messrs.Aalstad(Geophysioist)andDorgan(Techrioian)
weretheolient'srepresentativisatAristiansandanlHunting
GeopLysioslaboratories,London,mhilsttheflyinganddata
reduotionwasinprogress.

Wite S to theClient

Thefollowingmaps,mosaos,reportsandreoordawars
suppliedto theelient:-

at . 000(wpw«..)

.Oneoopyofthefollowings-

{l MagnatioContourmegeontransperent
a3

Pina
KagnetioContourWorkSheetsonAciourene.

b
 

astrafoil.
(o) Interpretationmap,

Mosaiosat "2 006(npprox.)

Oneoopyofeeohof thefollowingt 

{a; Worldngoopymountedonlinenb PinalmossiomountedonPagra

Renorts


Twooopiesof theOperationalReport
Tw000piesof theIntarpretationRepert

Reoorde


AirborneGeophysioalkeoordsoonsistingof:-

1ia AizborneNagnetaisterReoord'

b RadioAltimeterReoord
a 35unfile
d DailyPlightReports



ILATS1
INIZCTOLneaFLOWN

Anauraeno SURVEC- ARSICAL'AIMA(scetta)

E.G.L.SURVECN3sG170

No pf
'Flight
Line

-True'
direetion

Date
Flant

Sortie
Rol,
(where
amlicsable)

ofFlight
Linea(in
degrees)

1290 4/10/58

1 RF 309° 8/10/38 2




2 1290 4/14/59




3 129° 4/10,59




4 1290 4/10/58




5 129° 4/10/55




6 129° 7/10/58 1




7 129° 7/10/56 1

7 TOP 1290 8/10/58 2
8 1290 744/58 2.
9 129° 744/58 1
10• 129° 740/58 1
11 129° 744/58 1
12 123° 140/50 1
13 129° 1/10/58 1
14. 129° 750/55 1
15 1290 7/14/58 1

,6 309° 444/58




17 309°
 4114/58




1e 3:9° 4/10/59




19 309° 440/59




20 3090 4/10/58




21 309° 7/14/58 1
22\ 309° 744/59 3.
23 3090 7/14/55 3.

23.BP 309° 7/14/58




24 . 309° 740/59




,es
309° 7/14/58 1

2 RF 309° 7/14/58 1

Remarks

Jleflownduetonavigets-
iona1error(partused
itreduotion)

neflownduetonavigat-
ionalerrzn.Spertuse&
inreduot

RedlxmndUeto nnvigat-
ionalerror(pertused.
inreduotion)

Reflowndueto inatrumen*
error '



No• af Tr.ue Date Sortie
Plight direotion Plown No,
Idne of Plight (where '

Lines (in applioable)

degrees)

26
27
26

28 RP

3090

3090

3090

'309"

7/10/58

7/10/58

7/10/58

740/.59

1

i.

1


i

Reflowndue to narigats.
donvill=0.4part ueed
in r

29 3090 7/10/58 2




30 309° 7/10/58 2




31 309° 740/58 2




32 309° 7/10758 2 Reflowndue to
lonel error
in reduotion)

navIgat-
(pert una

.32 EP • 309° .7/4/58




33 3090 7,414/58 2




34,• 3090 744/58 2 Reflown due to naitgat-P
ionel.erroy igert used
in rednotIonj

34.3P 309c, -740138




35 309° 8/10/58 1




38 H 309 840/58 i




37 sor 8/10/93 1




38 3C9° 8/14/58 1




39 3090 4/10/58 1




40 129° 844/58 1




.41 129° 8/10/58 1 Reflown due to nerlipa.-
ional error

41113 129° 8/14/58 1




42 129° 8/10/58 1




43 3090 8/1Q/58 2




129‘44 4/10/58 2




45 129° 740/58 2




48 .129° 7/10/58 2




47 129° 744/58 2




48 129° 740158 2




49
. 129° 7/10/58 .2




30 1290.,.., 7/10/58 2




51 129° 7/14/51 2




52 129° 744/58. 2




/ 33 309° 4,10/58 2




511. 309° 4/34/59 2




55 309° 4/10/58 2




.56 309°. 840/58 2






No.of
Ilight
Line

True
dirootion

Dato
Flown

Sortie
NO.
(where
applioable)

of
Lines ln
degrees)




57 309° W10/58 nk_
58 129° 4/1Q/58 2
59 1290 8/10,/ti9 2
60 129° 8/1(1/58 2
61 129° 8~58 2
62 129° 4/1q/58 2

NU,of




TieLine

2200 8/1,0/98 23.

nrks
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Plate no 4.
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PLATE N° 64
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PLATEN° 6B

Gulf PAkm mognstomster detIctor Mod



PLATE N°6C

•

1111. t. •

Gulf fAkZ Megnefomate consolu



PLATE N°6D

 00 200 X0 100 500

:

Leeds Northrup reeorder for the Gulf mognetomefer



PLATE N°6 E

•
•

The APN I. Radio Altimeter showing tronsmiItsr/ receiver unit,

ontemo ond pllots IndkOtor



PLATE N°6F

I.

••••

ne vinten 35mm eamera ond intervolometer
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