
Petroleum Exploration Reports
This file contains scanned images of hardcopy reports/data submitted to the Northern Territory 
Government under Petroleum Legislation.

Bringing Forward Discovery
This information is made available to assist future petroleum explorers and may 
be distributed freely.

Scanning information
The quality of the scan reflects the condition of the original hardcopy report/data.
 
  
  
 

InfoCentre
Call: +61 8 8999 6443

Click: geoscience.info@nt.gov.au
www.minerals.nt.gov.au

Visit: 3rd floor
Centrepoint Building
Smith Street Mall
Darwin 
Northern Territory 0800

InfoCentre
NT Minerals and Energy

BRINGING FORWARD DISCOVERY
IN AUSTRALIA’S NORTHERN TERRITORY

A09-093.indd



lL00I19ud
n>/'/o

iQ_$s,ffi.ffiT?'?lÎåi

)

nol,ol/v/a
-/,rrylru4

'*4/ryn

trTEg Ngdo

I

à

Il

J

t(-



An

Atr¡orno lt4agnetoneter

ot

ALROY - IyALLHALLO/',

(O11 Lease O.P. 7s (r)

Survey

N.T.

&, (f1) )

carried out by

ADASTRA HUNTING GEOPI{YSICS PTY. LTD.

39-4S Vtc¡ters Ave nue,

Mascot , N.S .111.

for

BARKLEY OIL COMPAI'IY pTY. tTD.

137 Queen Street,

Brl ebane ,__Q 
t land,

FteId work carrled out between

7+,h - lqth June, 1963

and

lOth - lgth July, 1963

PART I
OPERATIONAL REPqTT

PART II
INTERPREIATION REPORT

(



PART I

OPERATIONAL REPORT



I

2-

LIST OF CONIENTS

INTRODUCTION

l. General Informatlon

2o Purpose o f the Survey

TIIE FLYING PRGRAMME

1. Pre-fltght preparatlons

2c Programme Detalls

X,ETHODS A},ID INSTRUTIENTS USED FOR THE SUR\EY

1. Airborne (Total Force) I\[agnotometer

(a) Record

(b) Callbratlon

(c) Tests

\ 2. 35 n/m Poeltlonlng Camera

(a) Tests

3. Radto Altlmeter

4¡ Storm Monltor

(a) Record

. (b) Callbratlon

FLYING OPERATIONS

l. Alrcraft

2. Bases

3o Maps and i\{oeaics

4o Record of Operatlons

AIRBCIìNE PROCEDURE

1¡ VJarrning up of Instruments

2. Annotatlon of Recorde

3. Aeronagnotic Record

II

III

IV

v



3

e
4. Radlo Attf¡¡rster Record

6. Dally Fllght Rcport

GEOPHYS ICAL TECHN rQUES

Ir ControL of Obsorvatlone

2c Instrument Drlft

3. Regtonal Correctlon

4c Magnotfo Informatlon

REDUCTION OF DATA

1¡ Ptotttng of Fltght Peth and Transfer to

2c ::"rÏ prorrres to the prottea rrreht

Path

. 3. Datun Llning and Interceptlng

MAps, CHARTS, RECORDS, ETC, SUPPLIED ON COMPLSTTON
OF AREA.

PÍ,ATES

APPENDIX

VI

WI

VIII

IX

x

(



I a I

4

I INTRODUCTION

GENERAL INF9RÀiIATION

Two areaÉ¡ were lnvoÌved ln thls survey, a northe¡n area

known as IVALLHALLOV coverlng Pernit to Exptore ?s (r) and a
southern ar€a known as ALROY coverlng Permlt to Exptore ?S (i1).

Ttre survey was pranned aa an open reconnafasance wtth
fllght lineE over both areas flown ln a north-south dlrectlon

at 5 nlle fntervals with a aet of two llnes spaced 2 niles
apart every ten mlles, i ¡ê o , ln sequence 2 rnf Ie 5 nlle
5 mtle 2 mlle etc. Tle lfnes were flown at regular lntervals
of 10 nfles ln an east-west directÍon.

App"oxlmateÌy 3,590 square milee óf terrltory urere

covered ln the northern (WAT,LHALLOV) area, Lts centre rytng
roughry L7o mfles north-east of the townshtp of TENNANT CREEK

1n the BARKLY BASIN, Northern Terrltory

The southern (ALROY) area covered approxfmately gr740

square miles of terrltory, the centre of which rles roughLy

70 mires due east of the township of TENNANT CREEK at the

northern edge of the GEORGTNA BAgrN, Northern Terrttory.

Both ar€asr wlth the exceptlon of the north-eastern

section of lVallha1tow, ars fafrly flat and featureless wlth
hetghts above aea level. of 8OO feet,average

AlI f lyi ng operatlons $rere conducted from BRUNETI'E DOIVNS,

18038'S, longltude I35o56rE, uslng a Lockheed

aircraft. "

N.T. r latltude

Hud son l\tark I I I

The whole

we eks .

survey was completod 1n approximately three
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Ttre aeromagnetlc Eurvey waa carried out ln order to

gain fnformatl.on on the depth to, basement, configuration and

graln of basement, trends of nåJor'structural features lncludlng

faul.ts, magnetlo lntruslves and Baein edges (where appllcable).

Informatlon obtalned frqn the survey to be used to deflne

zonee of lntereet ln the aearoh for olI bearlng etructures to

whloh furtber exploratlon technlqus6 oould be applled wlth a

reaeonable amount of EüoGêã8¡

(

(

I
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II TIIE FLYING PROGRAI\{I\.IE

PRE -FT,IGTM PREPARATI ONS

Ttre locatLons of 
. 
the llnea and tie llnes to be f lov¡n

were flrstly plotted on the 4 mlIe Topographlc Serles

(Provisional Editlon) maps of Wallhallow and Alroy publlsbed

1n November, I960 and August, I959 respectlvely.

These llnes were then transferred to photomosalos

prepared by Adaetra Alrways Pty. Ltd. from photography flown

by the Royal Australtan Afr Foroe during October to November,

L947, êt a he\f ght of 25'OOO feet. The scale of the mosaics

so prepared waa reduced photographJ.cally to approxlmately

2 mfles to I inch using the above mentioned survey mapa as a

base for control.

PRCT:iRAÀ!',IE DBTAI LS

(f ) Hefrht

The survey was flown at a constant barometrtc altttude

of 2'OOO feet above mean sea level, resu{Lf-ng-J¡ an_,_average

terrain clearanco of lr2OO feet, except for the north-eastorn

area of the lVallhallorv area¡ whore terrafn clearance is

unknown owlng to lacl< of topographLcal Ínformatlon.

(11) Ftleht Ltnes (Northern Area

Elghteen (fA) north-south fllght llnes at lntervals of

two (Z> and five (5) nlles ì¡rere flown, together wÍth seven

(7> east-we st tle If ne s sp'aced at 7 ' 1O, 10, IO, 10 and 16

mile intervalg respectlvely readfng from north to south. One

tie llne was flown ln a northweet-southeast directlon to tle

the northeastern slde of the 8r€ôo
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Fllsht Llnes (Southern Aree)

Flfteen (16) North-south fllght lines at lntervals of

two (z> and flve (5) ¡nlles were flownr'together wlth Êeven

(?) east-west tle Ilnes spaced at eLeven (1L) ¡niIe lntervals.

In Summarv

18 north-s.outh llneE

? east-west rt

t north-west/south-oast

15 north-south llnes

7 east-we Et tt

TotaI of both

No¡l-be-rn Are.a

totaltlng 964 l1ne

rr 386 rt

ml.Ies

48 tr

tt

tl

tt1r398

Southern Area

totalllng I rO32

tt 378

L,410

m1le s

pattern achl.eved 1n

northern âfêâo

pattern achleved 1n

southern âr€êo

tt

llne
tt

tt

tt

Plate

relatlon to

Ptate

relatlon to

7

arees 2 r 8OB llne ml les .

shows the fllght./tle 11ne

the area bounclarles for the

8 shosrg the fIlght,/tle tlne

the area boundarles for the
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III X,Ib-THODS AND INSTRUI\MNTS USED FOR TTTE SUR\¿OY

AIRBORNE (TOTAL FORCE) JVIAGNE"I]OII4IìTER

Tne lnstrument used on thf s survey was a GuIf l\dark III

Totar Force Magnetome.ter manufactured by the Gurf Reaearch

and Development Company, Plttsburgh, Pennsylvania.

Tne Afrborne Magnetoneter ls lntended primarlly for ,

measurernents of the earthrs total magnetlc fteld Íntenslty,

and 1n partlcular, local variatlons 1n lntenslty such as

may be caused by geologlcal J.nhomogenLeties ¿

Ttre equlpment oonprlses, a measurJ.ng or detectlng element,

an osclllator to exclte lt, a. vacuum tubo circult to ampllfy

and detect the output varlatlone of tfie element, orfenting

devl.ces (whlch keep the detector element allgned), a

potentlometer cirouft to compeneate ¡ or ttbuck-outI large

changes of fteldr and a recorder for the magnctlc varlatlons

encountered over the area surveyed.

Tfre Atrborne ltrlagnetoneter waa desi.gned f or use in a

movlng alrcraft, and yet lt must provJ,de a contlnuous and

accurate reoord of the earthta total magnetic lntenslty.

Because the aLrcraft does not accurately maintain lts

orlentatlon tn space, provl,slon must be made to hold the

neasurlng or detector element 1n a flxed orlentatlon (paratlel)

wfth respect to the Earthrs Total FleId.

Tne Gulf Nfagnetorneter uses the Earth's rnagnetic f ield

f tself aÍr a referonce r êrrd the deteotor element 1s allgnecl

wlth lts axfs of senslttvfty parallel to thls fleld. Thls

arrangement plac'es the detector element ln the rnost favourable

positlon, 
"ttt errors due to lmproper orientatlon are at a
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ml.nfmum. Two other sote of detector elements are used to

sense and seek the posltlon of zeîo (nu1I) field.

When the axls of sanattlvlty of the detector elemont ls

allgned parallel to the Barthts field, any error of allgnnent

causeg a decreaae 1n readlng by an amount proportional to the

coslne of the error angle. Errors are therefore small for

smalì. angles of mLsorlentatlon, belng ln fact of the order

of O.5 gamna for I degreer and 8.4 gamma for I degree rnLs-

altgnnent 1n a total f leld of 55 
'OOO 

gâDrtttâo

(a) RECORD

Ttre speed of the aeromagnetlc prof tle recorder waa 3rl

per ml.nute , and the ful1 scale def tect'lon (F.S.D. ) was set

at 600 ganmâo

Tne value of the step (automatLo reõet prooedure when

variatlons of magnetlc fleld exceed the f.s.d. (1.o., 600

gamma) was 5OO gâfilnêo

(b ) CAÍ,IBRATION 
.

Ttre lnstrumont was callbrated uslng a standard I{e lrnholtz

CoiL reglsterlng 10 gamma per 1 ¡nllllampere of current.
í(c) TESTS

(1) Las TLgJ.

Lag, or detay of the responÉe considered ln relation to

the ground poeftlon of the alrcraft, fs due to a comblnatl'on

of the followlng:-

(1) Delay owfng to electrlcal reslstance 1n the circuttry

(11) Delay owlng to mechanlcal transference of recelved

slgnal on to the paper record.

(111) Delay owfng to dlfference in posltlon of recordlng

camera wlth respect to detector head.
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To flnd the totaL recorded lag lt ls neceas,ar'y that the

alrcraft fly over an easlly ldentlflable magnetlc body on

reclprocal coureesr €ogo¡ ê shlp a large metal ptpellne

an iron brldge etc., which wl11 glve a well deflned sharp

magnetlc anomaly. Then by ldenttfylng the posltlon of the

contre of the body on the 35 m/ur tracklng film and plottlng

thls point on the magnotometer chart, the dlfference between

thls polnt (average of two dlrectlons) and the peak of the

magnotlc anomaly from the body ls the total lag for the

I nstal lat 1 on .

Ttre lag test for thls survey waa f lown over thê SyOr^"y

Harbour Brldge before the aircraft departed for the ârêâo

Ttre tnstallatlon used on thls survey was checkedr as

above r ênd no readable lag was detocted the flducial lndex

pen wae allgned wlth the rnaLn recordfng pen.

( 11 ) H.-ad.!nÊ Ef f-r.ç.! 
"

Ttre detector head (rneasurlng f luxgate), allgnfng f lux-

gates and 6ervo motors were towed behlnd the alrcraft ln a

'bornb' shaped blrd. Wtth thls arrangement there ,1s normally

no headlng effect, however a heading test was carrled out ln

the area as a check. No heading effect u¡as observed.

35 m,/m POSITIONING CAI',,'lllRA

The instrument used for thls survey to record the posltlon

of the alrcraft ln relation to the ground was a single frame'

35 m/m camera u"in* 4OO ft. flIm capacity magazlnesr ,detalls

of which are as follows:-

Type: Vlnten 35 m/m Geologlcal Survey Camera

Focal Length t 28 m/m ( 1.Io" )

Shutter Speedr 1/zSO sêco (constant)
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Dlaphragm Range t f2 - f32

Formats I8 m,/m x 25 m/m

Intervalsz 2 sêco to 6 secg.

T¡re camera was mounted 1n the alrcraft with tts optlcal

axl,s set vertlcaL for stralght and leveI flfght.

Exposures were rnade automatlcally uslng an eLectronlcalJ,y

controlled intervalometer set,at I.5 and 2.O second lntervals.

Wtth the exposure lnterval so set, each 35 m/m frame ls over-

lapped by approxlmately 26%', 3O7ot thus ensurlng complete

ground coverage. 
"

T¡re camora exposures urere related to the magnetfc ffeld

record by the use of a flduclal pen on'the recorder which

operated slmultaneously wlth the camera Veeder counter at

every hundredth exposure o '

Du Pont type 936 thlrty-five miltlmeter fflr¡ rated at

160 A.S.A. wâs used throughout the survey.

Processtng of thls flIm was carrLed out by the Automatlc

Ftlm Laboratorles, Moore Park, Sydnoy.

(a) IESiL9..

T¡¡e correct funct I onl ng

the end of

of the camera was tested daiIY

prior to, and at each sortle.

RADIO ALTII\481'ER.

Apart f ro¡n the barornetrlc altl'meter r-wbl:qh -.1 s standarcl

equlpment 1n aIl alrcraft, a radlo altimeter type APN-1 was

used to record terrain clearance. The lnstrument was set on

'rhlgh rangert (O.4 rOOO f t . ) throughout the survey.

An Esterllne Angus recording potenttometer was used in

conjunctlon wlth thls lnstrument to obtain a continuous

proflle on flve lnch wlde curvLll.near chart recording at a
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speed of 3 inches per mlnute.

In order to check that the lnstrument was functlonlng

base aerodromocorrectly, the aircraft was flown

before and after each sortÍe.

III. 4 STORM I\,IONITOR.

over the

Wlth aeromagnetlc surveys ft 1s essentlal that any

varlatlon of the magnetlc fleld 1s nonftored and recorded

throughout the duratlon of the survey on a 24 hour basis.

Ttre normal dturnal change of field¡ whlch occurs dally'

ls of low gradtent and cycllc, and can be compensated Íot ln

the standard fllght LLne/tLê lfne controL pattern. Howovert

any abnormal varlatlonr urh€n total magnetl,o fleld strength

varLes erratically over short perlodsr w11l affect, the

recorded results of alI aurveyE carried out durlng those

perlods. Where such variatlons occurr reflylng would be

necesSSfJ/ r

Ttre Lnstrument used for thls survey was a slngle flux-

gate magnetometer manufactured by the GuIf Research and

Development Companyr PtttÊburgh, Pennsylvanla.

Ttre conplete equlpment conslsted of : -

(1 ) Fluxgate Element

(11) Detector Head

(111) "Buck outfr magnet.

(1v) Tripod.

(v) Esterllne Angus Recordero '

(vl ) Compensator.

Tfre fluxgate element employs the stame prlnclples as the

alrborne lnstrument, 1.9., 1t comprlses two colls having
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ferromagnetl,c cores whlch are drlven cycllcally through

saturatlon. A secondâryr or compensatlng co11 surrounds both

prlmarles, whl,ch are connected 1n serles opposltLon, so

arranged that one core saturates slfghtly ahead of the other.

Ttre resultant output ls ln the f orm of sharp puLses, and rvhen

there 1s no external magnetlc field the positlve and negatlve

pulses are equal 1n anplltude.,

Should an external fteld now be applled to these cores

their tlmes of saturatlon w111 be altered, rvhlch will caüse a

change 1n output

To balance or nutl this lntroduced external- ffeld a current

I s passed through the secondary col I ( sr¡rroundlng the prlrnarf es ) ,

equal and opposlte to the dlsturblng fleld.

It Ís this current 'whlch 1s r¡easured, amplf f led r êDd passed

through a recording potentiometer (Esterllne -Angus Recorder).

Tnts record 1s easf'Iy translated Ínto magnetic units.

To ensure maxfmum sensLtivlty, a permanent magnet, supported

by a cerarnic structure, is mounted on the head together rvitÍr

the detectlng element, and adJusted to 'rbuckoutrr the ma jor

portion of the Earthts normaÌ fleld at the locatlon used.

The dete.tfng element ls allgned parallel to the directfon

of total fleld manually by using the posltfon of maximurn

respoDS@ o

(a) RECORD

Ttre recorder chart speed was set at Iâ fnches per mlnute

rvhi lst the alrcraf t uras on survey, and Iå lnches per hour at

alI other ti¡n@so
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(b ) CALIBRATION.

Prlor to the commencement of the survey the Lnstrument

IIeImhoItz coll.uras callbrated

Full scale

using a standard

deflectlon over the lnch wide recorder chart

Tne chart divlded lnto 5O dlvislons,

4L

is

4.8

IV. 1

reglstered 24O gammaa.

thus each dtvislon has

Ttre storm monl tor

Brunette Dorvns, N.T.

AIRCRAFl

A Lockheed

a value of gamma o

the base aerodrorp atwas lnstalIed at

IV FT,YING OPERATIONS

Hudson alrcraft reglstered letters VII-AGE was

out this survey.

III Magnetometer

used to

The

carry

Gulf measur lng

a tbomb r

head,

shapedand servo-motors urere towed 1n

allgnfng coi 1s

bird below the

rv.

rv.

2

3

af rcraft .

An average ground speed of 160 mlles per hour was maln-

talned by the aircraft throughout the survey perlod.

RASES.

The alrcraf t \À'as basod at Brunette l)otvns aerodrome f or

the entlre surveyo

I/IAPS AND ì\,IOSAICS

Ttre f oltowlng maps, mosal.cs and aerlaI photographs were

avallable at the time of the survey:-

lVorld Aeronauti cal Charts (I.C.A.O.)

Sca1es 1s ITOOOTOOO (15.8 mlles to 1 inch)

NEWCASTLE I'IATEIìg.
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Commonwealth Tolrosranhlc Surve-v--l'lan.9 -

ScaÌe: I1253r44O (4 mlles to I inch)

Ai,ROY

IVAT,LHALLqÀT

Vertl-r:a. l AerlaI Photoeraohs

Scale: Approx. 1:5OrOO0 (O.79 nlles to 1 lnch)

R.A.A.F. gtrxgrr f lown between

October November . L947.

Photomosalcs - Semi Controtled

Scale: Ap¡rrox.2 mfles to l inch

Prepared by Adastra Afrways from the

above photography 1r, 't*o sheots.

FìECOIID OF OPIÎRATIONS

Lockheed lludson alrcraft'

\,'\i. Bowles, started operatlons

VI{-AGE, piloted by Captaln

from Brunette Downs on the

7f,}n June,

Other

R. NeIson

Bnglnoer).

On and

I963.

members of the crew lncluded

(Operat or/lechniclan) and G.

Il. \'Vood

Ctayto n

(Navigator),

(Ltcensed

J. Tierney.

Survey

area on the

1963.

On this cônp1eted, horvever the

lack of mosafcs for

northern areê waa

contlnued owlng to

after the 3Oth June ' 1963 L{' IVood was replaced by

operatlons were started on the northern (lVaIlhaIIow)

7t,h June and were contlnuous until the 16th June,

date the

survey coulC not be

the southern (AIroy)

Operations were

area.

recommenced on the loth July and were
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contlnuous untl l the 1gth July, 1"963, the cotnpletion date of

the survey.

Abortlve surveys were caused by the follorving:-
gth June, APN-l Radio AttLmeter malfunction.

loth June, Alrcraft engaged on photographic work.

1lth 'June, Crerv stand-down perlod in accordance rvlth A.N.O.

Regulation 48.1 .L.12 (PiIots)

Iziuln June, APN-1 Radlo Alti.meter malfunctlon.

15th JuIy, Crew stand-down perlod tn accordance rvith A.N.O.

Regulatlon 48. I .!.L2 (Pftots)

V AIRBORì\ÍE PROCEDLI|iE

v. 1 l.vARj\liwc trp or INSTRIIT,4INTS

V.2

\t t

A1f electronlc lnstru¡nents urere srvitched on ancl kept

running for at least half an hour before

ensure thelr proper and steady function.

ANNCJIATIO}{ OF RECOÌìDS

recordlng began to

Durlng the survey rec.ords were annotatecl for future and

plottlng purposes, the followlng annotatlons belng made:-

AE tì O r,{AG NEll I C_Jì E C ORp

(1 ) Line

I I ) First¿

identlflcation and direction.

f iducial nunrber and every lOOth. f ra¡ne .

(synchronised v¡ith storm monitor)

nulnb e r s

(111) Time

(rv)

(v)

(vi)

(vl1)

Ste p

Recorder standardl se , l'{arked R .

i,'leasurlng circult standardise ¡

Instrr¡ment drlft êrrorsr

S.

marked STD.
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V.4 R;\DlO AI]TIlmTiìR RECORD

v.5

(f) Start and flnish of llnes showing tlne numbers and

dlrections.

(11) Camera fiduclal numbers.

DAILY FÍ,TGIIT REPORT.

These reports glve a detalted doscriptlon of the sorties

from an operatlonal polnt of vlew and show the followlng

informatlon: -

(1) Tlrnes of start and end of sortl-e.

(ii) Instruments used and relevant detalls.

(f if ) 3ö n/m photogt"pÏry numbers.

(f v) Tlnes of start and f lnish of f nhf vlclual I1nes.

(v) Dlrectlon of lines flown.

(vl) Changes of ftlm magazfnes and recordlng charts.

(vi1) Navlgator's dlagran shorving the flying achieved for

the sortle and lfne dlrectfon.

VI. 1

VI GEOPHYSTCAL TECHNIQUE}S

CONTROI, OF ORS]IRVATIONS

Control ot observatlons (magnetic datu¡n)

the use of all tle lines flown and selacted

v/as achleved by

flight llnes, so

distributed to form rectangular

tO mlle sides.

At all these ÍntersectÍons

clrcufts wtth approxlmately

re adi ng s

contr o I

vere talcen,

circult was

and using

acljtisteda system of Ieast squares,

to a standarcl datu¡n.

Ï,Ínes used f or control,

each

distributlon of errors anci remain-

lng errors are shown in Plato 2 of this report.
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VI.

vr.

2

3

4

T8

Of f lease area O.P.67, whfch was florvn as a comblned

programme wlth this gurvoy, occurs between the trvo areas

AIroy .n6 \{aIlhaIlow, therefore magnetlc control datum and

adJustments were made as a unlt,.

INSTRUIúENT DRIr'T

Ttre instrument ctrift was checked at' the end of each

surveyed llne uslng the normal standardislng procedure. Both

recorder and neasurLng clrcult drffts were adJusted 1n thls

rlr €l}/ r

RBGIONAT, CORRTICTION

A reglonal correctlon has been applied to the Total

Magnetic Intensfty Contour Sheots as fåffows:-

Mlnus LO.25 ganmas per llne mÍle South

Mlnus I.I5 gammas per Ìlne mlIe West.

These values were taken from the Bureau of lVilneral

Resources Report No. ø2 ttlsomagnetic lrfaps of Australla for

the Epoch 1957.5r' corrected for Secular Change.

MAGNET IC IN]:IO]][,14T I ON

(Northern Area)

Total Force FtetO (F) 49r5OO gammas

Inclinatlon of Fleld (I) 46L degrees

Deviatíon of 'Fleld (D) 5 degrees east.

(Southern Area)

Total Force Field (F) 5O'8oO gammaÉ¡

fnclinatÍon of Fietd (I) AOb degrees

Devlatlon of Fteta (D) 5 degrees east
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VII REDUCTION OF DATA.

PLOTTING OF LL-IGHT PATH A\D TRANSF]ìR TO OVERLAYS

Tt¡e posttlon of the alrcraft over the ground recorded

on the 35 m/m film was initlally identtfled and plotted by

reference to topographlcal detail deplcted on the 2 mlIe to

t lnch semi-controlled photomosaÍcs.

Denslty of plotting was on the average between 2 to 3

mi les .

These stations q¡ere then transferred dlrectly on to

detail overlays at the same scale and used as a base for

plotttng intercepted values from the aeronagnetic profiles.

REL,^.TING PROFIT,Ë TO TT{E PT,OTTED FLIGHi PATH.

AfI points identtfied fro¡n the 35 m/m flln and plotted

on the flnal base sheets, were plotted on the aeromagnetic

proftle'charts by lnterpolation. Ttre points on the charts

thus plotted were used to transfer lntercepted profile

readfDgs o

D/\TU[{ L ININE rqND III!-EECEPT r NG

(i) Aeromagnotlc proflles s/ore referred to a comnìon

datum based on the adJusted vaÌues at the control inter-

sections.

Tyre daturn value was selected sufflclently hlgh to avoid

any negative anomalies.

(fi) Intercepts from the aeromagnetlc proffles were

taken at mininla maxima, ancl at Intervals of 5 gammas. lfhere

the anomaly gradients vrere steep, other intervals were

selected accorcllng to the gradlents.

(ti1) The lntercepted values were transferred to the base

overlay maps uslng the 35 m/m statLons to correct for varlous

VII. 2

VII. 3
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changes in dlrection and ground speed of'the aircraft.

VI II MAPS. CHARTS. RECORDS. ETC.

SUPPLIED ON COI',/IPLETION OF TFTE SURVEY.

Tt¡e f ollowlng ¡naps ¡ charts ¡ records etc. ¡ \¡rêrê supplled

on compLetLon of the surveys-

(1) AII origtnal Magnetometer Profile Charts with 35 m/m

tdentlfled stations plotted and annotated r also positlons of

flight-Llne/tie-IÍne intersectlons marked with adJusted daturn

value s.

(fl) Xerox copies of all the above--Ihln-ea-ônreter Proflle

Cnarts for supply to the Bureau of Mineral Resources.

(11f) ¿,11 original Radlo Attimeter Proflle Charts showlng

height of alrcraft above terrafn wlth annotations sirnllar to

the lvlagneto¡neter Prof 1Ies.

(f v) Alf orlginal Stor¡n }lonltor Prof l le Charts narked

(whilst on surVey), at ten minute lntervals. These recorcls

show the varl.atlon of the magnetic fleLd strength throughout

the perfod of the survey.

(v) All origlnal DalIy Flfght Reports 11st1ng traverses

flown, 35 m/m flIm exposure numbers, dlrectlons of linest

tintes of start and finish of survey Ifnes, ancl aIl pertlnent

operatlonal data for each sortie florvn

(vl) 35 m/m tracklng flln for alL successful traverses

f lovn

(vll) One bromide copy of each photomosaic shovlng the

35 m/m track plot at a scale of ttvo miles to one lnch.

(v11i) Two 'Crona.fIex' copies each of the Total Magnetic

(
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Intenslty Contour Sheets (z) at a scare of two miles to one

inch shorvlng ske Ieton planlrnetric detai l.
(ix) stx dyelfne coples each of the above sheets (Ð.
(x) One 'Cronaf,lex I copy of each TotaI l\'fagnetlc Intensf ty

Contour Sheet reduced to a scare of four miles to one inch.
(xt) Twerve dyelÍne copfes each of the above four ¡niÌe

sheets (to be lncluded with Ftnat Report).
(xft) Tve1ve copies of the final report, which rvill include

one origfnat 'Cronafrex' interpretatlon map at a scare of four
mlles to one lnch for each sheet together with Lz dyellne

copies of each.

PL/\TE I

PLATE 2

PLATB

PLATE

PL.ryTE

PIAT}ì

PI"ATE

3

4

5-

6-

?-

IX PI,ATES

Locatr f ty lúap.

Least squares adjustment of closure errors, and

dlstributlon of errors o

Specimen aeromagnetic proflle wlth annotatlons.

Specimen radio altimeter prof f J-e rvlth annotations.

Specimen storm monltor proflle.

Specfmen 35 m/m strip fflm.

Dlagram shovrlng posltlons of fllght lines in

re l.atlon to area boundarles.. f or northern (wallhatlor'¿)

PLATE 8

area.

Dlagram showlng positlons

lation to area boundarfes

of flight lines ln re-

for southern (Atroy) area.
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X APPBNDTX

fndex to lines and tie tines flov¡n, dlrectlon, date flown
and 35 m/m statlon numbers.

Helght f lorvn 2rOOO ft. êomoe.1.

Northern Area
Lfne No.

68

69

70

7I
7t
?2

74

76

75

76

76

77

78

79

80

80

8I
82

83

84

84

85

Dr"'.
N

S

N

S

N

S

ù

N

s

N

N

N

s

N

N

c

s

N

S

S

Þ

N

440

t3BO

2 501

3470

246L

42LL

L42L

37L

770

278L

3 601

30 91

101

443L

2081

180

282t
I5I1
IOO I

54L

437L

431

7L

1 I3I
I6 6I
3431

323L

228]-

1051

r370
2500

3450

44AO

2780

õ370

2460

L420.

t729
30 90

4430

34 50

Ir30
5 330

2790

769

3I50
20 80

15 10

1000

4900

540

430

T/1,'s E

T/L's E

Date Florvn

8.6.63
tt

tt

,l'

15.6.63
14.6.63
15 .6.63

It

7 .6 .63
Ì5.6.63

tt

tt

14.6.63
15.6.63
16.6.63

7 .6 .63
r6.6.63

It

tl

il

13.6.63
16.6.63

tt

13.6.63

Statlon Nos. Re marks

Refly F G

Refly F

T/L's A

T,/Lts F

T,/L'S E
T/L's E

G

F

G

G

Y

G

Y

W

R

\l/

E

\\¡

E

A

B

c
n

E

T

14.6.63 16 60

2470

42rO

4370

3230

228fu.

It

rl

ll



Northern Area (Cont'd. )

Lt ne No . Ðå¿. Date Ft own

G !v 13.6.63
Y S.E L4.6 .69

Line No. f)ate FIorvn

23

11r
247L

Southern Ârea

Statíon Nos. Rernark s

1000

3430

Dir
ù

N

s

N

ù

N

s

S

N

S

N

S

Þ

I

S

W

ï/
E

\.J

E

lV

W

a
R

S

T

U

V

'ht

o Sta.tlon Nos.
2981 3820

s82I 457U.

457L 5449

t51r 2330

239L 3260^

423L 5040

4011 4870

344L 4230.

26L2 344U

1811 26zf.J^

94L 1810

81 940

ror tolo
101 940

1801 27LO

Re narks

(

86

87

88

89

90

91

o9

'93

94

95

96

97

98

99

too

]-6.7 .63
It

fi

L7.7.63
It

l.9.7 "63
L7.7.63
L9.7.63

ll

tl

It

tt

r7.7.63
r6.7.63
L4.7 .63

to.7063
13.7"63

It

L6.7 .63
It

tt

L4.7 .63

20 31

2631

3 10I
230 I
T66 T

94L

27IL

2640

3 100

3860

2980

2 300

1660

327U^
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I KNO\^¡N GEOLOGY

TNTROpUS:IION

Tt¡e V/atlhallov, OP73(t), and Alroy aeromagnetlc surveys

for BarXley OtI Cornpany Pty. Ltd., and the Frunette Downs,

OP67, aeromagnetlc survey for DILnea A¿mtnistratlon Pty. Ltd.

were flown as a contl.nuous survey. The lnterpretatlon of

theee surveys was carried out as a slngle proJect althotrgh

the results therefrom are preeented as eeparate reports.

G]]N.ENAL GEOL(rcICAL SE"TTING

The Tectonlc l\Íap of Australla (Ref .I) shows that the

combÍned survey area extends dlagonally across the north-

vresterly trendlng Georglna Basin. The northeasternmost parts

of the lfallhalÌorv and Brunette Doyrrns 9urveys barely reach the

western outcropplng Ilmlts of the uppor Upper ProterozoLc

McArthur Rtver Easln whereag the southwesternn¡ost corner of

the Alroy Survey ls at or near the boundary of the lower Lorver

Proterozolc rocks of the l'farramunga Geosyncllne. I'Iorvever ¡ to

the northwest and to the southeast, the lower Lowel Proterozolc

rocks are overlaln by uppsr Lorvor Proterozolc rocks whlch

extend to wlthf n 6 or 7 mlles of the sorrthv¡esteln corner of

the Brunette Dorvns [iurvey, and which outcrop withln the

Georgina Basln proper Just south of the so.uth central boundary

of the Alroy Survey. The upper Lower Proterozoic rocks are

not recognized to the northeast of the Georglna liasln as the

upper tlpper Proterozolc rocks of the lfoArthur Rlvcr Basln "t"
seen to lap agalnst lower Lower Proterozofc rocks to tho south

and to the east of the South Ntcholeon Basin. Thus, it ls

evldent that the Proteroaolc rocka form the basement of the
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Georglna Basln although the distrfbution and extent of the
lndlvldual dlvlsions are not known.

Tne rocks wlthln the Georglna Basrn ar€ mapped aa Lower

Palaeozolc (Canbrtan) overtaln by a thln, dlscontLnuous veneer

of MesozoLc (Cretaceous) and Calnozolc (Tertlary and euaternary)
material.

LO\{ER LOWER PRCN'I'ROZOIC

The Notea accompanying the Tectonr.c l\Íap of Austrarra
(Ref .1) describe the lower Lorver Proterozol,c rocks (Aglcondlan

System) of the Warramunga Geosyncllne as an assemblage of flne
to ruedÍum grarned greywacke rncruarng slltstone and share of
unknown thlcknesa. Iilost of the structures trend east-urest or
northwest-eoutheaet and Conslst of faultlng and moderate

fordingr Large masses of porphyrltfc granlte and nunrerous

small porphyrftlc plugs and dikes have caused sltght hornfels1ng
of the sedlments around thefr contacts.
UPPIIR LOV/ER PROII'¡ÌROZOIC

Tne upper Lower ProterozoLc rocks (Davenportfan systern) rn
the Davenport and l\{urchlson Ranges to the south of Tennant Creek¡
conslst rnalnly of a greywacke assembrage wlth minor acld ancl

lntermediate vorcanlc roclcsr ât reast 20rooo feet thlck.
Folding with northwesterry axoÊ gave rlse to smarl basins and

domes or broad, crosed syncrines and antlcrlnes. Dips range

f rom 600 to vertf cal wlth some beds overturned. It{aJor f aultf ng,
1n apparently trvo perl.ods, occurred 1n northvesterly and north-
easterry dlrectlorrBo Theee rocke are intruclod by baslc srrrs,
by porphyrles and by granJ.tes. rn the Ashburton Ranges to the
north of Tennant Creek¡ the rocke are natnly arenites wlth sono
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assocl.ated volcanics, wlth a total thickness exceedlng llrOOO

feet. The maln structural trend le northwesterly wtth a

subsldlary northerly trend.

UPPEII UPPDIì PROTIìROZOIC

Tne upper Upper Proterozol.c rocks were deposfted in a

large con¡poslte structure (ttre lrlcArtrrur Rlver Basln) whtch

waa affected throughout lts development by strong but spaË-

rnodic vertlcal movementg (up to l3rOOO feet). These movements

r€aulted ln the fornatlon of sub-basinE and ln sharp varlatlons

ln the thlckness and in the ttthology of the sediments. Three

maln assemblages have been recognized wlth one reglonal

unconformlty.

The flrst rocke deposited are a sequence of medLum to

coarse grained gedlnents and volcanics varylng tn thlckness

fro¡n a few hundred feetr to I2TOOO feet ln the l\'lcArthur Rlver

Area. Field work sl.nce the prtntlng of the Tectonlc liap of

Austrarla lndicates that thfs sequence shourd be crasslfled

wlth the lower Upper Proterozolc rrot recognlzed otherwlse i.n

thls reglon.

Ttre second sequenc€ ls essentlally a cerbonate assemblage

composed of dolomlte and calcareous lutite r chert ¡ r¡ôr1¡ rnlnor

volcani.c rocks and arenltes. It 1s thlckest (I4rOOO feet) tn

the I'fcArthur Rlver Area c ,

Ttre carbonate sequence was fallowed by wldespread and

sovere vertlcal move¡nent" ïna.n caused the development of new

bastnE of sedlmentatlon such as the South NlchoLson ancl the

Iilatwok Bael,ns, to the east and north, reé¡psctively, of the

comblned rurvoy erca. The new sedlnents are malnly flne to
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medlum gralned arsnLteer wlth some mfnor volcanlcg and

dolomites, up to lO,OOO feet thlck.

PALAEOZOIC

Lorver to I\'11ddle Cambrlan rocks conalstlng malnly of f lat-

lylng medlum to coar6e gralned arenltes¡ unconforrnably overlle

the Proterozol.c rocks ln the northeastern part of the co¡¡blned

survey area. These rocks have been ldentlfied only slnce the

prlntlng of the Tectonlc l\'lap of Australla on which they are

shor/n as part of the upper Upper Proterozolcr AUout 2,OOO feet

thlcl¡, they for¡¡ a broad plateau of f lat lytng pr very gently

dtpping rocks. Elsewhere ¡ basalts and pyroclastic rockg were

extruded.

I\'liddle Cambrian sedfmentatlon consistlng of ¡nassive Ifne-

stone and sandstone approx!,mateIy IrOOO feet thfctr wêrê

deposf ted ln the Georgf na Basl.n. Ttrt s aequence nay bê replaced

1n some parts of the survey area by the arenite and plateau

basalt sêÇu@nco o

\msosorc

FalrIy extenslve but probably thln sfltstones and sandstones

of Cretaceous age overlle the Cambrlan sodlrnents malnly in the

northern part of the comblned survey Bfêêo

CAINOZOIC

Thln outllers of Tertlary llmestones cover llmited areas in

central, sot¡th central and southeastern Brunette Downs Survey

area and 1n northeastern Alroy Survey area. Elservhere ¡

Quaternary alluvium¡ soil, rubble¡ etc.¡ form the surface

deposÍts.

RORE r{OLEg

A nu¡nber of water bore holes have been eunk throughout the

o

I a 7

I. I

I. I
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Eurvey area, but arl are sharlow and non6 are repognlzed aa

havf,ng reached basement.

OTHBR GEOPIrySICAL DATA

A reglonar gravlty proflle fs reported to have been run
arong the Barkley lltghway but the resurts êre not avàlrabre .

to the wrfter

STRATIGRAPHI C SECT IONS

Ttre stratigraphlc sectlons to bg expected for op?3(1)
(ltla1rhallos') and for oP?3(rf) (Atroy) are presented as Tables
1 and 2r on the next pages o! the report. These sectlons are

accordlng to B.F. Fltzpatrlck (Ref.2)r Consulting Georoglst
to Barrrey oil Conpany Pty. Ltd. who made the report availebre
to the wrlter.

a

I I 1l
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Table I s EXPECTED STRATIGRAPHIC SEEIOÌ{

l'Ja I t hal I oru Aer.onraørìetltl Survev. OP73(t)
(According to E.F. Fttzpatrick, Ref.2)

CAINOZOIC: Quaternaryt -Alluvlunr resiclual sollt
black so11¡ laterlte and

sand, resldual
Iaterlte rubble.

ITIESOZOIC¡ Lower Cre-
taceous 3

-l\fasslve grey calcareous stltatone, white
leached slltstoner masslve whlte quartz
sandstone wfth plant remalns.

PALAEOZOIC¡ Cambrlant

Lovrer
Ca¡nbrl an t

-Anthonv l¡aeoon Bedg ¡ lViasslve buf f llme-
stoner masslve grey calcareous sandstonet
chert.

-Lol-$¡-ûss Llmestone : l'lasslver BreY to
br"rf f Ilmestone r some a1gae.

-Bukalana Sandstone 3 l,{asslve r Jointed,
mecllum buff feldspathlc sandstone.

Upper Prote-
rozofc t -Abner Sandstone.

-.É\rnol-d Sandstone lrlenbcr : lvlasslve, whlte t
Jointed, medlunt coarse quartz sandstone.

-C¡arvforcl Formation ! RIocky glouconltlc
sandstone, ftaggy, purple m1c. sandstone'

-l'lainoru lbrmaillon ¡ Flaggyr purple mlo.
slltstone and flne sandstone.

-LLnnren Sandstone : Blocky med. qtz. sand-
stone r cong lomer at'e .

@:
-Billensarah Forrn¿!-l-qo. ¡ Btocky qù2. sand-
stone, chert , si Itstone r dolomite .

-Enrnerugga DoIonlte ¡ Àiassive fine dolonlte¡
lnterbedded dolontlte, algae doLomltet
flaggy dotomftic stttstoner flaggy fine
sandstone.

-Tooganinie lo¡¡¡lj-e]n s Alternatlng dolo-
mlte, algaI clolomlte ¡ purple siltstonet
qtz. sandstone ¡ mlnor sancly dolomlte ¡

oolotic dolomlte.
-T,ei1a Sandstone Ìriernbcr ¡ FIa Sgy medl.um

qtz, sandstone ¡ coâ,rsê dolomltic sand-
stone and sandy dolomlte.

-TatooIa Sandstone: Ftaggy purpl,e to
whlte medLum sandstotre and dolonrltic
so.ndstone, mlnor si Ltstone a¡rd sandy
dolomlte.

-4¡rS-U-e-2.gf9mf te. : Flaggy sl ltv do loml te ¡

masslve dolomlte and aIgal dolomÍte ¡
mlnor fisslle green stltstone r oolltle
dolomite.
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-iltattanunyaU f"rn : Purple silt-
stone, med c qtz sandstone dolomite,
sandy dolomÍto, aIgal dolomlte, oolittc
doLomite, chert.

TAIV,\LLA}I GROUP:
-l'iasterton Formation : Ftaggy to blocky,
plnk to purple med. qtz sandstone and
feldspathic sanclstone, flaggy friable
ffne ferruginous sandstone.

-r""ollogoranR For¡natlon : 1¡laggy purple
and Brey dolomite, dolomlte stltstone,
dolomltlc sandstone, sandy dolonrlte
and ferrugfnous sandstone.

--Settfet',rt'tt Cr.el : Ìjasalt,
minor tuff and tuffaceous siltstone.

-S1v Creel< Sandstone : irÍassive to flaggy
plnk and purpl-e brown med. qtz sandstone.

-¡rlcPerm"tt f"r s Flaggy purple
dolo¡nfte anrl dolonltlc slltstone,

-Peters Creek Volcanics : Basalt.
-We"tmo"et"nA C""q s Ljlocky Ìr€d.
qtz sandstone, foldspathlc sandetone,
slllclf led sandstone.

t;
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Table 2 ! EXPEqqD STT',IATIGRAPI{IC SECTION

AILov Aerorraenetlc Survev. OP73(il\

(According to B.F. Fltzpatrlck, Ref.2)

B1ack soÍIr sand, travertlnor laterLtet
Druhette Llmegtone.

Undl f f erenttated due to leaohJ.ng €tc.

-Wonarah Beds.
-Anthony Lagoon Beds.
-Top Sprlngs Beds.

I\ßcrdIe
Cambrlan !

LBttteb¿h Sandstone.

\
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II I\ttTllODS OF INTtrRPRETATION

OUANTITATIVE A}IALYSES OF ANOIi,IAT,IES

Ttre quantitatlve analyses su¡Ì¡marlzed in the Appendtx of

Part II of thls report and on the acconpanylng mapsr wherever

possible were carrLed out directly frorn the magnetometer

records wlth due allorvance for the directlon of fllght wlth

respect to the anomaly and for the scale of the tapes. Tf¡e

elevatlon of the causative body was referred to ¡nean soa level

by- subtractlng tho calculated depth belorv alrcraft from the

alrcraft altitude.

The varlous methods ancl thelr basic assumptions used 1n

the present interpretatlon are described 1n tlre followlng

paragraphs. The letter in parentheses aftar the namo of the

¡nethod fs the synbol used 1n the Appendix of Part II of this

report to identÍfy the nethod used.

(a) Dinrrtns Dike l\iethod (D) 3

Uslng the inflection polnts and their slopos, and the

maxlmum or mlnLrnum of a perpendicular prof i Ie across a dll(e-

11ke body, the depthr rvldth, dlp, Iocatlon and magnetlc

susceptibiltty contrast of that body can be calculated by

referrlng to appropriate charts and tables. Tt¡e method,

under certain clrcurnstances, may give reasonable answers from

an anomaly rvhlcl¡ f s not caused by a dil<e-Ilke body. Ilolever,

certain checks (such as maximum to the north or south of the

minimum, ctc.) are provided by the nethod and help fn detectlng

these lnstârcêEi ¡ On the other hand , f f the rnethod doe s not

work on a glven anomaly, the anomaly ls not caused by a
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dlke-llke bocly or tt ls dlsturbed by the effects of adiacent

bodies and thetr ano¡nalles, or by an undetected or ml,sLnter-

preted reglonal gradlent.

Ttre elevatf on obtained by thls ¡nethod ls ptotted on the

acconpanylng maps at the calculated centre of the dlke-Ilke

body.

Ttrts nethod was developed by porsonnel of llunting Survey

Corporation Ltd. of Torontor Canada. Althougtr a paper ls ln

preparation, the ¡nethod as yet ts not publlshed and no refer-

ence can be g1ven.

(b) Peters' thod of Contlnuatlon (P) 3

Ttrts methodr publlshed by Peters (Ref.3), involves a con-

tlnuatlon of the observed anomaly from the elevation of flight

or observation down to an arbitrary depth' follorved by a con-

tínuation upwards to the orlglnal elevatlon. There wl1I be a

sltght difference or error bet.rvoen the observed anomaly and

that wlrich is contf nued downwards and then uprvards. Tnts

error is due nalnly to the lnherent lnaccuracies in the con-

tlnuation proCeesr Hovever, tf the depth of contlnuatlon

beco¡¡es equal to, or greater than, the depth to the magnetÍc

body, tho contlnuatlon process ls not valld and the error

tends to Íncrease appreciably. An error curve 1s obtained

by repeat!.ng the contlnuatlon process for a nurnber of Lncreas-

lng depths and plottfng the resultant errors agalnst tlre

corresponding depths. The slope of the curve ls relatively

small for shallow depths and Lncreases suddenly to large

valuea wl¡ere the depth of continuatlon becomes equal to that

of the causatlve body. The point at whlch thts occure lg
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disturbed or complex anomalles whlch otherwise would not

respond to other methods. '

Tne depth obtalned by thts ¡nethod ls plotted half -r/ay

between the two lnflectlon polnts of the anomaly. In some

cases where depths are obtalned on adJacent ¡ closely spaced

Ilnes over a slngle body, the results are averaged and

plotted centrally on the lnterpreted and lnterpolated trend

of thle bodY.

. (d) Sten Anomalv 3

- A peeullar feature of thle survey is arbitrarlly called

the Step Anomaly 1n thls report. It conslsts of a change of

a few gammas up to lOO gam¡naa r ln the reglonal value of the

nagnetlc fle1d. ThIs change occurs over a relatively short

distance, ls often traced over very large dlstances from

11ne to Iine, ls auperJ.mposed on the regional gradlent whlch

remalns constant, and 1s stmllar in profile, to an arctangent

curve although often dlstorted. Thus, tire proftte 1s

characterlzed by tl¡e fact that there 1s only one lnflectlon

polnt. Thfs characterlstlc can be dlfficult to recognlse

where another anomaly 1s close by and therefore, lt ls probablê

that thts type of anomaly ls often overlooked and even mis-

lnterpreted on profites shorvlng fair magnetlc reIlef.

Although encountered elsewhere fn the rvrfter's experlence,

these step anomalles have never been satlsfactorlly explaLned

f rorn a ¡nathe¡natlcal and physical polnt of view. Thus, 1t 1s

not posslble to devise a proper and accurate method of quantl-

tative analysi s. Ilorvêver , the IIaIf -Slope Iüethod can glve

approximately correct depths frorn anomalies caused by bodies

other than dLke-Ilke. Thus, the HaIf -Slope l¡iethod was applted

;]
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called tho ilbreak-polntm and lndlcates the depth of the

causatlve body.

Ttre actual process of contlnuation 1s very slmllar to the

famlllar rnethod of, obtalnlng second vertlcaL derlvatlves of

the magnetLc fleld : lt consists of obtalnJ.ng the average of

the magnetlc intenslty on a glven number of concentric cfrcles.

Ttre properly welghted sum of the averages provlcles the
t'contlnued'r value of the fleld at the centre or an. clrcles.

The locatfon of the centre of the circles Is not crltlcal

gêrreraIIy but for better results (sharper break-po1nt), 1t 1s

usually choson at or near the maxlmum varlatÍon ln the

horlzontaL gradlent of the anomaly. On the acco¡npanying mapÉ,

an elevatl.on obtalned by thls nethod ls plotted at the chosen

centre.

(c) IIalf-Slope i\lethocl (S) :

The polnts of half-maximum slope are emplrlcally related

by Peters (Ref.3) to the depth of a dlke-llke body so orientated

fn space that it produces a symmetrical anomaly. I{here the

anomaly 1s not qulte symmetrlcal, the two flanks of the anomaly

are processed lndependently and the results are averaged. A

reffnement to the method consists 1n varying the emplrical

factor to aliow for varlatlons ln the wfdth to depth ratÍos of

the varlous anomall.es. Desplte thts reflnementr this Ls stifl

a rule of thu¡nb wlrlch can be 1n severe error when applled to

anomalles whlclr are too disturbedr too asymmetricalr too com-

plex (the summatlon of two or more anomalles) or not dike-Ilke..

However, the method presents a number of advantages suc[ aE

speed, easo to use and, especlally, ltE applicablltty on
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Ln a few lnstances u¡here the Step Anomaly appeared undlsturbed

and slmllar to one flank of a wÍde, symnretrlcal, diko-Itke

anomaly, Unfortunately, the results must be consfdered to be

approxln¡ate onIy, 1f not rather dout¡tf uI.

The recognlzed Step Anomalles are shov¡n on the accompanying

maps by a heavy line through theÍr slngle inflectlon polnt.

A "plus'r (+l slgn Ls used to identlfy the sicle wlth the lncrease

f n magnetlc va1uo, and conversely, a rfmf nusrr (-) stgn f or the

sl'de wlth the decrease ln value. The f erv elevations obtaf nod

Uy ifre I{aIf -Slôpe Dtethod are plotted at the inf tectlon polnt,

that 19, at the lntersectlon of the heavy llne Just described

and the fIlght-11ne. Where depths are obtained on adJacent,

closely spaced llnes over the same anomaly, thc results are

averaged and plotted centrally on the interpolated trend of

the anomaly.

(e) AccuracJ and GraCe of the Ouantitative Analvses :

Generally, results of quantltative analyses based on.aero-

magnetic data are consldered to be accurate to 20% or better

of the total depth. In the present surveysr a large nulnbor of

the anomalies analysed are too rveal< and/ot too com¡rlex to be

sub¡nitted to the more accurate methods. Thus, the greater

proportlon of the analyses yyas carrl.ed out by the IiaIf -Êlope

I\fethod, and a f alr percentage of these ¡ owf ng malnly to the

asymmetry of the anomalles¡ shorv a possible range of results

s)-lghtly greater than the usual 20% of the total- depth. Thus¡

the estLnated gradea are baeed on the expected maximum possfble

êTfOf ¡

¡
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Grade rrArt (Good) sfgnifles that the expected error 1s

appreclably less than 20% as the anomaly is well defined,

undlsturbedr ârrd that an accurate method vras appJ-ted succesB-

fulIy. In the present surveys, this grade 1s posslble only

1n the case of results obtained by the Dipplng Df te lriethod.

Grade rrBrr (Falr) signifies that the expected error nay be

as great â8r but not more than t 2O'lo of the total depth. T'hls

ls the case where methods less accurate than the Dipplng Dlke

Method are ysed such as Peters' I\iethod of Continuatlon and

tÉe HaIf -Slope l!Íethod. In the case of the former, this is

due to the rather lndefinlte nature of the broak-poLnt. In

the case of the latter¡ only a rninorlty of the results warrant

this grade where they are obtained on fairly symrretrical and

undisturbed anomalies.

The maJorlty of tlre Iialf-Slope results are attributed

Grade rrCrr (Poor) where the expected error 1s less than 3O7o

but 1s not necessarlly less than 2O%. Ttris ls due generally

to marked asyrnnretry, dlsturbance or co¡nplexf ty on the part of

the anonaly. Peters r itlothod of Contlnuatlon may also be

ascribed this grade where the break-polnt 1s poorly deflnecl.

Ttre rosults of certaln quantitatl,ve analysls arê questloned

(Grade [?N) where the anomarles are so disturbed, so complex

or so w"åt that the error could be, but is not necessarily,

greater than 3O%. It 1s felt that most of the questlonable

results are as valitt as those of Grade rrC'r although this

l¡eIlef could be proved to be wrong Ln some câe€e¡ Ttre results

based on the Step Anomaly as dÍscussod in prevlous paragraphs

must ¡ perforce, be attrlbuted this grade.
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Ttre estlmatecl grades are shown inr¡ediate Iy f ollowlng the

elevations on the accompanylng Baselnent I'laps and are tabulated

in the Appendlx of Part II of this report. In tha same

Appendfx, the valr¡e of 2O7o of the total depth f ro¡n aircraft

I s also tabulated as a guide , when comblnecl with the estlrnated

grade , torvards the expected accuracy of the analysl, e.

GBOLOGICAL A}ID' STRUC;TURAL II.ITBRPRRI'ATION

Tt¡e qualltatlve lnterpretatlon of the geology ancl structure

of the survey areas is based on aII avallable data, vLz.l the

quantltatlve analyses of the anomalles and the geologlcal. and

other lnformatlon sumnarLsed tn Chapter f of Part II of thls

report.

PRIISBNTATICI.T OF TIrB INTBRPRF]TATION

Tt¡e resul-ts of the lnterpretatfon of the iYallhallov¡,ancl

Alroy Aeromagnotlc Surveys are presented in the form of two

sets of transparent overlays as per Subsi<ly Act requirements

at a scale of I lnch to 4 mLles. One set of overtays ls tltted

Basement lvlap ¡ shovrf ng the calculated elevatlons and contours

of the magnetlc basement. The second "": of ovorlays 1s tltled

Interpretatlon I\'lap ancl shows the qualttative results of the

geologlcal and structural fnterpretatlon.

By the lndfvldual Juxtaposltion of the Basement and Inter-

pretatf on lvlaps over the TotaI lriagnetic f ntenslty transparencLes,

prints showing the results of the lnterpretation on a magnetlc

contour background were propared and, one set of those maps is

enclosed ln the map-pocket fnslde the front cover of this

report .

I
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and to thelr aaattered dlstrlbutl,on.

BASEMENT T'IAPS

(a) Sheet 1, lVallhallow Survev :

A total of 224 attenptr at quantltatlve analyels of sult-

eble anomalous condltlons resulted ln 185 aoceptable resulte

grouped lnto 93 rnagnetlc baEement elevatÍone numbered 1 to 93

on the aocompênylng map6. Elghty-nlne of these elevatlona are

based on the HaIf-SIope }lethod only¡ four values ar€ obtalired

by- the Dlpping Dtke lúethod and ar€ checked by at least one

Half-Slope determlnatlon. The elevatlona ar€ graded as followa¡

3 of Grade I'Arr 11 of Grade rrBrt, 56 of Grade 'rC[ and 23 of

Grade rr?il.

Tt¡e nagnetlc basement deflned by these depth determlnatlons

1s aeen aa a relatlvely ehallow, gently undulatlng surface.

Atr or near, surface ln the east oentral part of the survey afoa¡

tt slopee westwards to a depth of sorhe I,OOO feet below sea

level ln the weEtern half of the map sheet. The deeper portLon

or bastn ls bounded by a broad rldge or high at about 5OO feet

below aee level¡ trendlng eastqnortheasterly along the southêrn

boundary of the aurvey. A sllght southwesterly plunglng rldge

may separate the northwesternmost corner of the area from the

maln basln.

Tne deepest part of the maln basln ls not clearly deflned

mainly because of the lack of suitable depths. Thus, fn the

northern part of the baein¡ Nos. 18, 62 and 64 tndtcate relatlve-

Iy depcndable depthr of I¡OOO to lr2OO teet bclow ¡ea level.

Farther eouthr r1o rultablc ¿nomalou¡ condftlon¡ oould be found
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untll the hlghly questlonable determlnatl.ons 66¡ 67 and 73 ar€

reached wlth depthe (nost probably too deep) up to 2r5OO feet

belon sea level. No. 68 (7160o feet below aea leve1) 1s clearly

a large lntrabaeement feature on the basls of the auperl.mposed¡

shallorer trends. Flnally¡ a sharp locallzed htgh wlthln the

basln ls lndlcated by 63 (460 feet above. sàa level) ¡ the rlng-

rhaped anonaly 1e lndtcative of a contact netanorphlo zone

around a snall lntrusÍve plug which may have reached lnto the

overlylng sectlon or may have left a sharp eroslonal htgh. No.

66 årrro feet below asa level) ls based on a slmllar but less

lntense anomalous condttlon ¡ the much greater depth of thls

second lntrusive plug lndlcates that lt may well not hava

. reached the basernent surface and thorefore' that tt cannot be

con6ldered a dependable lndfcatton Lt the basement elevatlon at

thts polnt.

The magnetlc basement ts corr€Iated wtth the Proterozolc-

Palaeozolc unconformltyr that 1s, wlth the geologlcal bassrnent.

Ttrfs 1s aupported by the surface or near surf,aoe eLevatlone of

the nagnetla baEomEnt ln the ea¡t central pert of the èrea ln

the vlctnLty of outcropplng upper Upper Proterozol.c rocks. The

geologlcal conslderatl.ons presented tn Sectlon 3 of thtE chapter

also tend to conf lr¡n thts cotrelatlono

(b) Sheet 2. Alfov Survev :

A total of 68 attenpts at quantttatlve analysle of sultable

anomalous condltlons,resulted 1n 59 accoptable depths whlch.are

grouped into 51 depths numbered l to 5I on tlre accompanytng ñapar

Forty-four of these elevatlons ar€ based on the Half-Slope Ltethocl

only; tlve valuer aro obtalned by the Dlpplng Dtke Ilethod and
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ohecked by at least one Half-Slope determlnatlon ¡ Peters t

Method of Contlnuatlon provlded two depths to large, evldently

lntrabaeement features. The elevatlone are graded as followt t

4 of Grade ttAñ r I of Grade rrBrr, 18 of Grade rrCrr and 2L of Grade

rr?il 
o

The nagnetic basement deflned these depth determlnatlongby

Inla a rather lrregular surfece. the southern half of the

survsy area¡ lts elevatlon varlea between ?OO feet above to É¡ome

I'OOO feet below sea leveI although a good portlon ls actually

above aea IeveI. No baetn of any consequence is defl¡êdo

In the northwestern quarter of the arear the few ecattered

depthe suggest a sonerrhat flatter basement at depths of 5OO to

I'OOO feet below sea Ievel.

Unclerlylng roughly the northeastern quarter of the survey

arear â ¡.êlatlvely sharp-edged basln reaches a depth of some

3rOOO feet below sea level, and 1s the.deepeet basln detected

wlthln the Alroy-Wallhallow aeromagnetLc aurvey. It etarts

qutte abruptly ln the centre of the Alroy survey aroa and extends

roughLy northeastward¡ beyond the. eastern boundary of tho nap

sheet. Its presence ls well establlshed by two Grade rrBil and a

number of Grade rrC'r determlnations.

Two depths are marked as lntrabasement featurea on the accom-

panylng mapa. Nos. 3 and 5' wtth depths of gtz}O and I2I4OO feet

below sea level respectfvelyr âro clearly not related to the

magnetLc bagement as contoured.

Ttre magnetl,c baeement 1s correlated wtth tho erosLonal surface

cornposed of Lower Proterozolc rocke. Thle 1E supported by the

very shallow deptha obtalned oyor a snall north-south rldge whtch

il
;l

,',,
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êppears to trend towards the reported outcrop of, upper Lower

Proterozolc Just south of the south central boundary of the

survey area (Ref.1). Geologlcal conslderatlons preeented 1n

Sectlon 3 of thlE chapter aleo support this general correlatl.on.

Flowever, these Érame constderatlong also polnt out the possIbl.llty

that the northeast basin could contein some unknown thlckness

of unconfornable upper Upper ProterozoLc rocks whlch renalned

undetectable by the aeromagnetlc Êurvey. Atthough this poeel-

blltty àppears remote conslderlng the nagnetlc responae of

glmtiar rocke ln Sheet I (Wallhallow Survey) r 1t cannot be

altogether neglected aa tt could eerlously detract from the

general correlatlon of the magnetlc basenent wlth the geologleal

basonent sought, that isr the Proterozolc-Palaeozolc unconfofmLty.

INTERPRETATION I¡IAPS

(e) Sheet 1. Xlallhallow Survev !

Thts survey shows a large number of..weak anomalles which ELve

rfse to the depth determlnatlons deflnlng the nagnetlc basentent.

As dlscussed ln the Introductlon to thls chapter (Sectlon III. l)r

they appear to form longr falrly 
-contlnuouEr 

parallel to sub-

parallel trend.s. As shown on the Interpreiatfon lüap¡ these

trends are typlcal of bedded rocks. The calculated nagnetlc

susceptiblltty contrasts varylng between' O.OOOrl and O.OOO¡8¡

and averagfng O.OOOrS oogoBr unl.ts, lndlcate a very low magnetlte

content. The few calculated dlps and other qualltative conaldera-

tlons lndtcate fatrLy flat-lylng atrata to the north and nor.thoast¡

etoepenlng somewhat to the south. Coupled with the shallow depthe

tn the northweatêrn.'part of the area, these observatlons suggeet

that the uragnetlc baeement 1e compoaed of the arenltes and mtnor

f

(
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metamorphlsn around the Iess magnetfc plugsr orr leae Ilkely''

nagnattb differentiatLon wlthl.n the Lntrualve body. The com-

poaltlon on the lntruslve ln the flrst lnstancer 1s probably

qulte acld (granlte or slml1ar materlal) bel.ng non-magnetl.c r

whereag 1n the second Lnstance, it could be baslc or even ultra-

baslc wlth the nagnetLte differentlated to lts outer portloDso

Ttre fntrudod rocks lndlcate that these plugs are upper Upper

Proterozo!,c ln àEe¡ or younþer. However¡ 63 cauaeg a deflntte

ancl' sharp magnetlc basement hlgh as discussed ln Seetfon IIf.2(a),

Thus, two posslbllftles present thenselvesr orlê ae probablo aÉ

the other ¡ ftrstlyr the thtruslve ø3 Ls aa young êsr or younger

than, Cambrlan in age havlng lntruded the overlytng sectlon¡

secondly¡ lt ls tate upper Upper Proterozolo ln age and left an

erostonal htgh on the magnetlc basement surface. In the cade

of 65, the same age conalderatfons apply nainly because of lts

physlcal elnllarlty to 63 although lt .doee not appear to have

reached the basement surface.

(b) Sheot 2. Alrov Survev !

The magnetfc reIlef encountered wlthln Sheet 2 (Alroy Survey)

presents a very different picture to that of Sheet 1 (\Vallhallow

Survey) : anomalleg slmllar to the magnetlc beddlng trends are

very fev ln the southern map sheet whereag anomalLes usually

assoclated wlth Lntruslve masses are qulte'nut""ôus. Consldorlng

the geologlcal descrlption of the surrounding basement outcrop

areas (Chapter I of Part II of thts report), tt |s evl,dent that

the magnetlc plcture ls more apt to descrlbe the lntruglve

actlvlty vhlch ls common ln the Lower Proterozol.c and whlch ls

absent 1n the Upper ProterozoÍc. Furthermor€r the magnetlc
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basement ls ehcwn to form ê v€ry shallow rldge at tho gouiU

centrel boundary of the survey atea.1 that Ísr ln the vlcinlty of

reported upper Loruer Proterozolc outcropplng wlthln the Georglna

Basln (Ref.1). Thue, lt would appear that the magnetlc basement

1s composed of these rocks although lt is posslble that aomo

Iower Lower Proterozot c rockg may also be present and undl,btln-

gul.ehable magnetlcally. .

Ttre above corrêlatLon of the magnetlo bagement ls based on

the'assumptl,on that the Upper Proterozolc rocke of Sheet I would

navJ tne same magnetLc characterlstlcs tf they $/ere preeent 1n

Sheet 2. Ttrts Is a loglcal assumptlon on the basts of the

avallable data although tt 1s not neoessar!,Iy corrèct. Thus,

tt Le posslble that the Lower Proterozoic basement ls overlaln

by a generally thln, lnsignlflcant and magnetically undetected

layer of Upper ProterozoLc sedlnente whloh could become slgnlfl-

cantly thick Ln the deep basln ln the..northeastern quarter of

the area. Although consldered at present to be remote on'the

basls of the basement outcrops to the east anó to the south of

the area, thls possLblltty cannot be overlociked altogether

especlally when ft is consiclered that the relatlvely sharp-edged

besÍn could be very slmllar, structurallyr to the known sub-basfns

of Upper Protero zoLc âgê o

Ttre calculated susceptf.blllty contrasts of the few lnterpreted

beddtng trends vary between O.OOOr2 and O.OO3r4 Grgoer unlts

although most of then are less than O.OOOrg crgoso unfts. It

Ls posslble that tho trends slth the hlgher contrastb are

lndtcotLve of volcanlc rocke or €ven Lntruglve sllls wftir

narrow wtdth¡. Thls ls partfoulêrty the case of trend 35-35



28

parts of L2, fmply only a low cusceptLbl,If ty contra,st wlttch

could occur êcross e posaibly very slgnlflcant faulto '

Ttre lnterpreted intruslons and faults have no deteetable

effect on the basement surface convolutlqne. Thus, 1t would

êppear that these features are older than Cambrlan but younger

than.the Lo¡rer ProterozoLc rocks 1n whlch they are found.

To avold poselble confuslon¡ lntrabasement feature¡ I and 5

wfth depths of 9r2OO and L2r4OO feet below aèa leveI reapectlvely¡

are ¡¡ot outllned on the fnterpretatlon lifap. Thelr eontactE are

dffflcult to locate accurately and would be of acsdemlo lnterest

ónty. The nagnetic sueceptlbtllty contrastB ryere,not calculated

but are eetLmated to be ln the order of 0.006 crgrer unfts or

gr,eater¡ lndlcatlve of fairly baelc intrusfons or hlghly meta-

morphoeed rocker poastbly repreaentative of the Archean fIoor.

Tfrts tentattve correlatlon suggeste that the Prottroooto rooks

are present wlth an effectfve, but not.,necesaarlÌy ir.,., th!ck-

n€se of 9,OOO to llrOOO feet.
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IV Stl¡r¡¡i¿nY etO CONCI,USIO¡'IS

The lnterpretatl,on of the Alroy-IVallhal1ow aerornaghë'üfc

survey ghows that the nagnetlc basement surface piesent'ä.t on

the contoured Dasement Maps fs generally correlatèd wlth tho

Froterozolc-Palaeozolc unconf ormity'

In Sheet I (1'fa11hal1o.w Survey) I tho baseme¡rtrcompoÉea of

Upper Upper Proterozolc rocks, Ls qulte shallow over the north-

sastern half of the area but deepene to a depth of gofißO ITOOO

feet below aea leve1 tn the western half . Thls basl'n l,ç llmÍtèd

to the aouth by a near surfaeø rldge but ls open to t'n¿ ve¡ít 4nd

probably to the northwestr

In $heet 2 (Atroy Survey) ¡ the baeement.ls conpôsed of, .uppei

Lower P¡:-oteroaoic rocke and presents a rather lrreg.ular ahd

phallow gurf,ace (generally above sea leve1) over the so'¿¡thern

lralf of the area. The basement appear^s sornewhat -deeper (to iIOOO

feet below sea level) and probably f lattor ln the nortÌ,twe:Êterxt

quarter of the area whereas a deep¡ sharp-edged basln w'lth it'eþ;''ihs

tof aome 3r,pOQ feot below sea leveL occuples the norttrieþsterrì'

o.uarter and extends beyond the eastern boundary cf the $urVefo

,I{owever, there ls a remote possiblltty that thls deeþ Þäsln could

.contaln an ,unknou/n thickness of undetected uppes Uilper PrbterO¿otrO

roclcs .whlch cogld reduce conslderably f ts posslble sågn*if ieâDge o

Ttre 1.r:.terpreted structural and geolåetcaf feature-p rvtthin the

., basement conslst rnalnly of broad foldlng and.plnor .fauùtlqg tF

.Þheet .1 ¡(Walthal1ovr Survey) ¡ and lntruslve ecttvi.$y' and prpb'.db¡y

maJor fau,ltlr-rg ($tep Anomaltes) ln Shset 2 (Atroy SrÀnVey). tr.h

i¡.oth argasr ,theEe basement f,eotu.reg hav¡e no detecdable ç'çntr''bt::
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over the basement gurfece c.onvoLutÍon¡ and' t'horêf,ore' ¡Àbotl¡,d

have no dfreot eff,øct, on, the ovérlying Paleeozolc æctfon-

One exceptlon to thls statement ls the smal.l lntrtrulv,q.ÞIsg

63 ln Sheet 1 whlch nray have lntruded the youqge"r röêftg ¡

Several intrebasement featurea at large depthsr afê i.n*'eareely

nagnetlc and may be LndLcatlve of the Archean floor. Thclr oaly

algnlflcanco ltes ln euggeatlng an effêct1Ve thlckne¡¡ of tho

Proterozolc rocke of Eomo 6r600 feet ln ¡outl¡western Shect L¡

and of I'OOO to llrOOO feet ln Sheet 2,

O
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v RECOT,ßENDA!'ISH9

The general.Iy shallov þesement tndtc.at,ed ,þy tlra ån;he,¡e,p,'¡s'ta$l"on

of the Alroy-lVal1ha1low -er(}magnetl,9 ..t'UrveyE r.totlL'l App.,eêr to '11¡'¡lt

tþe potentially favourable çIreas Êo the ,lee'p basl'n L'n no1l*lÊr'e'A;e$'ern

She.et Z (Atroy Survey) an.d to the shall,ower -but .Iûgre' (@åst.Pnsivo

þaqtn f n eastern Sheet I ('1Ta1lbaL1o¡r Surv'ey) '

On the basls of the av4llable data, i! is 3s¿,6¡¿¡;¡p¡d,ed thatr lf

ec,onô¡rlcall¡r warrantedr, further ,pr5ploraÞton w<¡rk sho¡lLd taka t'he

form 
-of two or more test þoree tP ïtrt@ b4semept¡ ;C¡'9 t¡sre s'nou!-d

be located ln the doep basln of, SÞeet ? (Afroy Su::vey! to estab'

1. 1sfi once and for all the preE¡ef¡ce oI: absof¡ce of nÐn-f,t4gTleti"ç

upprr upper Proterosoic rocks qverlylng the magnetlQ bAeemenl.

Ttre seeotrd bore shcr¡lcl probe tSie sþallowor basln of rvest:ern Shset

I (Wa1lhal1ev¡ Survey). Both bosee should deterntLne wlnethe¡r Jr

not potentlal soul'co becls are p.reaent, probabLy t¡elovr the llne-

s.to4e aquifer wlrfch ls the t4rget of tht¡ nany rvater bore lioles

ln the generaÌ. ãt9ê.c

FAvouraþle results f,rom .o.ne or bott¡ bores would ineticate '!ìre

neces.sfty of sels¡nic work to locate potentfat traps wlthfn the

appropriarte area or'areas. The seismlc tnterprotatfen would also'

be greatly factlltated by the availablltty of prc''per logs f:ron

the bors5.

Oper,ations RePort Interpretatlon RePort

ae s g,Ierave
oy

Aer omagnetles lvlarrager

by

Sen'ior' GeoBhYed:Êd' st '
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VII APPBNDIX

Surnmary of QuantÍtatlvo Analysee

Atroy-IValIhaL low Aeromagnetlc Survey



Su¡nrnarv of Quantltatlve Analvses

AÌrov-llallha11ow Aeromasnstic Sunrev

Igþ" , The folloruÍng quantLties are tabulated :

-Reference hu¡nber of the anomaly¡ depth deterrrinaito", oi uoay ,u
used on the accompantring naps and ln the reporb.

-CaLct¡lated elevation of the body, 1n feet above (+) or belov (-)
'gea level¡

-2OIl of the total depth from aircraft in feet, as a gul,d¿ towards.
the maximr:rn expected errnr as indLcated by tho eetj.lnated 6irade
'(See Section II-1(e) of Part II of the reporb).

-Grd ¡ estimated grade (See Secùlon II-1(e) of Part Ii of the
.report).

-Mthd ¡ method of analyseg used (See Section II-1(a to C) of I'arb
11 of the reporb).

-l,lagnetlè susceptibllfty contrast in o.g's. u¡rltsr

-¡lbreviations under Remarks : Avg - averago : FL - fltght J.lne ¡

TL - tLe-Lirp i m - calcr.¡latsd half-r¡idth of dike-1lke body ;
d - calculated dlp of dike-l-lke body ¡ Pro.Fact. - proJootlon
fector allo1¡lng for angle of intersectlon between llne erd anómaly.

Nð

CaLc
EiLev

of lvfagn.
Total Susc.
Depth Grd Mthd Contrast Reûnarks

-¡¡¡¡-

S,hgg!_ 1 . l'lqllhsllqlqÉgryg: a

?scs
cs
?s
?scs

1
'rÀ
a.

.3

l+

5

"6

cs
?scs
AD

l:!1.

12

700

56
56
710
750
380

610

400

V +2Bo 380i6 '-?oo 5Bo
'9 -LÉl- 5n
1.0 -l rooo 64,0

-1 r32O
-620
-6?D

-1r35O
-1r51+O

+310

-850
+190

0.000r3
0.000r2
0.00013
0.00012
o.ooo,2
0.0001 2

.0.000r4
0.000 12
0.00013
o.ooorS

0.00013
.o.oo0¡2

Pro.^!act. doubtft¡l.
/wg FL 71 and TL A.
TL A otr-ly.
Pro.Fact. doubtful-.
FË 70 onLy. ConPlex.
FL 72 orrly. Its exbent to Ft?3 Ls not
definlte.
Avg FL 72 and ÎL B.
Pro. Fact. doubtful¡
Ìlest end of long trend 9t 10111112'.

FL @ ¡ ra=3'100 t rd=35oS.o Cood check by
S on FL69¡?0n Þarb of trend 9r10r11t12.
Part of t:¡end 9t1Or11.x12.
East end of trond 9t1}r11¡12.

BS
cs

¡
I
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No
CaLc
ELev

TotaL Suso.
Deplh Ord Mthd Contrast Remarkg

bfr of M.agn.

5q
62ß
vØ
5æ
80q
6n
É,lrO

/+5O

49s
500
6¿o

5n
38o
6L0.

5æ
400
300
?90

480
36
280

590
35o,

36
lr5o
3Ø
290
?JP

350
37o
3tþ
?10

3æ

19

1/"
15
16
17

1g

1e
20
21

22
23

4
25
26

?\
a8
29

30
31

32
3?
%
35
36
3rl
38
39
Ì+O

l+1

l+2

lr3
I'J.
lr5

=6ooÐ10
-1,6æ

-é00
-1 r 780

-11050
_gB0

=50
-urQ
.2,

-1 rooo
-lylþO
+æ0

-:11000
-Tl¿:-
r200
+-700

+750

-2Ð
+390
+rl9o
+7n
+/+3O

+)BO

-5o
+4ñ
!7fr

+1,020
+4n
+36
+5?ß

+1Jn
+{,00

+5n
+/+Ð
+100
+Ð0
+/t80

-280
+11+o

+1?O

B

B

?

c
?

c
?

0
IJ

ó

?
?
l,

c
I

?

?

c
0

c
t

G

G

IJ

o

t,

a
q

0
0

P
?

7

c
U'

tJ

c
c
c
c

s 0ro00r2
s 0.00013
s o.ooorS
Þ o.ooo¡ 1

S 0 r000r3q o.ooorS
s o,0oor 1

s 0.00014
s 0.ooor3
s 0.Q00¡1
s o.o0or3
$ o.ooor2
S 0.000¡ 2

s o.ooQ¡Z
s o.ooor3
s o.oo0r'l
s o.o00r1
s o.ooor2
s o.ooor2
s. 0.00014
s o.ooor4
s o.ooorl
s o.o0or3
s o.ooor2
S 0 r000r4
s o.oo0r4
s o.coorS
s 0.ooor2
s 0.00013
s o.ooor6
s 0.ooor3
D 0.00014,

Þ 0.o0or1

s 0.000,1
s 0.ooor3
s o.ooor4
s o.coor 1

s orooorS
s o.oo0,5
s o.ooqrS
s 0,r000r4.

Çpod avg FL 68 and lL Uc

Good avg FL 69flOo
Very asyrmetrioal or complex anr.¡qIy.
A.yg FI, @.rl}.l.Ieakr oomp-ie;'r anonalyo
0omplex anomaly.
gvg FL 72¡732
ProcFeot. doubtful. ..'. -li.
Ft 76 o41y'
ÎL C onJ-y.
I$, 76 only" lJealc, dis¿urbed anomaly.
Þro.Fact. ¿oúbttulr May Jotn 24, csry'a5.
Pro.Faot. doubtft¡l?
FL79 orrl¡r, too r¡oak on FL?8 and TL T.,

ProrPact. <ioubtfuLq
Very weak.
ru 80 orùy. lleak. Pro.Fa,¡t. dauotf,ul¡
Avg FL 80 and TL 0.

Avg FL 82 and TL Y.
,[vg FL 81182.

Ft 82 only. Comp1ex.
Ft 83 onJ.y. Conp]-ex.
Avg FL 80 and Tú p.
Avg FL 81182.

Ft 84 onl-y.

Avg FL 83 ard TL E.
Av FL 81r82.
n=3500 r, d=¿OoSn Probably too shal,iouo
Ft 79 only". l"Ieako No'r; neoessal'l.Iy
continuoug uith /+6.
Ft 78 on1y. See 45.

Awg EL ?7 and TL D.
VerYr weak.
Ft 82 on-ì.Jrr loo ccnple:< on FL 81.
As¡rmetrÍca1.

lr6
lr7
l+8

t$
50
51

52
53

3n
350
l+æ
/000

3l+O

500
/r1O
l+10

84,e5Avg 51,

Avg E[
ô

9+ ,85.



No

Calc
Elev

Æ% ot }fagn.
Total- $usc.
Depth C'rd Mthd Contraat Renarkg

rl

-2
-l

66
67
68

64 ;1 r1o0 66
65 -1'820 800

-n L50
+t+Ð 3@

-1roo0 6t+o

-2OO 48O

-6& 57O

4n 500
+100 4n
-37O 510

-1tÐo 680
+l*Ø 350

-800 6oo

-500 5N
-5t+o 55O

-12O lræ
-1 1670 770

-350 510
t750 590

-500 5tro

-11400 720

-720 580
!850 610

-11000 6l+0
+370 370

-750 590
+950 250
+550 3n
-1n 470
+640 310

-34O 510

-8æ 610

-2n L90
-?00 580
+Q'o 31o

0.0001 2
o.ooo,2
0.000r3
0.000r2
0.0001 1

0.000r 2
o.o0or2
o.ooorl
0"ooor3
o.ooo,5

S 0;000r1
s o.oo0r2

s o.ooorl
s o.ooor 2

S 0.000;8

5¿t

55
56
57
58
59
6
61

6z
63

69
70
71

72
73
14
Fl5

76
77
18
79
80
81

82
83
84
85
B6
87
88
89
90
91

700
940
9&1

3æ
500
6oo

,
,
,

0scscs
BScscs
no
IJ L)

CScs
BS

c
c

?

?

FL 61 orùy. Too oourplêx on tr'L 82"

Cood avg lL 78, 79.
Veiy weak;

Vezy weak. Too ireak on FL 76"

Avg of /r determinations, tr.io each on
FL 71 and IL D. Rlrrg anomalYr
Good Érvg FL 72r73t but weàk anonralyå
Avg. of /¡ dete:mtnations, ttn each on
Ft 71 and TL E. Ríng anomaly*
Very weak¡ dlstorted..
Avg Fi @r7o; Dfitorted"
Inrge bodyrprobâbly intrabasøe:rt ) FL 71

only as lt Ís irsually too df-sturbed by
s uperinposed anonal-les .

Avg FL 71 and TI¡'Go Falr1y cotnplex.
FL 72 orùy. Cood oheok "'o 71.
m+.500 i ¡ d=60o$.
Cood, avg of doul¡le aromaly on FL ?4.
Avg FL '12¡73. PosslblY too deeP.

Vèry äsy:nu'netrioaL. FrooFact o doubtfulo
Good avg FL 75t TI¡ Go

Avg FI., 75s760
Posslbly cornplex ânornalY.
Avg FL 78179. OotnpJ.exr

n=33OOt, d={0oS. FaLr cheok by S.
Good avg FL 81162.
Conplex anomal-y.
Cood avg FL 8lrr85.
.0,v9 FL 81182.
CouLd be cornplex.
Avg FL 81182.
Avg EL 78¡ 79.
Pro. Faet. doubtf,r¡l.
Avg FL 81¡82t
$oroplox anorna\r.
Complex zorra ¡

cs
BS
AD
BS
?scs
?s
BS
CS
?s
?S
ÂD
BS
?s
BScscscscs
?scs
I '¡)cs

0.ooor2
0a000¡3
0.000¡3
o.ooorS
o.ooor2
0 i000r 1

o.ooor/+
o.ooor4
0.000re
0.00012
0.000r6
0.000r 5
0.00014
0.000 r 2
0.000 ¡ 2
0.000r/¡,
0.00014
0.c00r 5

0.00014
0.000r9
o.ooorS
o.0o0r3
0o000¡2



No

Calc
Elev

Ðft of Mappr.
Total Susco
Depth Grd Mthd Contrast Re¡narkE

92
93

+tÐo 3&
-¿00 520

c s 0"00013 Avg If* 8lrr85.
C g 0o000r7 Avg FL 83 anrl TL Gr

Sheet 2. Alrov Sun¡ev
1 -1 r0?0 '650 

C

a

o.oo013rs
BF

l*
5

2 -6n 570 ?

3 -9 r?ßO 2280 C

-100 t+6
-12r4OA 4n

6 -1.rgZn 82O
'7 -Z\ON 850

8 +3@ 370

g -1rg7g gn

s o"oo1¡2
s 0.oo0r5
P-

Cenerally complex.
Ft 89 onÌy. ProrFact. doubtfr¡I.
[,arge intrabasenent bodyo RelatÍve].y poot
error curve, break-poJ.nt dtffioult to
Iooate"
IT, 91 orùy. Cor,rplex, ueak.
[¡arge l-ntrabasenerit body. Fafr errot oun/o
arld break-po1nt.
Broad anomaly superÍ-naposed on 5. '.
Broad anomaly superlmposed on 5n Pro.Fact.
doubtfr¡I.
FL 97 anl$. Pro.Fact. not knor,m. lleak¡
Coul,d be surfaco feature.
Bnoad anornaly superjJnposed over large
lntrabasement feature exfendlng beyond nap
8Fêâ¡
Avg FJ. 99r1OO. Same remarks as 9.
fI, 100 orùy. Pfo.Fact. j.n doubt. Same remarkg
aS 9.
Avg FL 99r'100. Step Anornalye
Dlstorted by surface effects.
Avg FL 96t97'- Brosd bodyr
Broad zone, double peaked.
Avg FL 93fi1+" Distorbed.
I{t 89 orùy. Pro.Fact. 1n doubt"
Ft 91. onIy. Too weak on FL 90.
Definitely shal-lower than ano¡nalles 18rlã.l-.
Not traceabl-e to FI' 9l+.
Avg FL 87188. Fairly weak. CouJ'd be surface
effect.
Ft 90 onJ-y. Pro.Fact. 1n doubt. Cotld be
gurfBce effect.
Avg fL 93t9lr. ComPlex zoÍIB¡
Not traceabLe eastr"'ardg.
Broad zorlg o

Ft,97 onJ-y. Too ueak on FL 96.
Pro.Faot. doubtful. Asewred strike eaÉt-
west.
Proüeoùr doubtful. Áeeumed, strilce east-
r¿pQt c

-2r180
-3r1OO

s o.ooor5
s o.0o0r3

s o.ooor2

s 0 
"ooor 

2

o 
"00013

o "ooo,3

s 0.00019
s 0.ooor3
s o.0oor5
s 0.ooor3
s 0.oo0r5
S: 0.00013
s 0 *ooor7
s 0.coor8
s 0.00014
s 0.ooor2

\q 0.00013

c
?

?

c

1o
u

12
13
1,lr

15
16
17
18
19
20
21.

23
ur
25
26
?7

880
10æ

710
9L0
880
850

1120
620

5n
3n
6n
3oo

3l,D

Mo
80c
49a
Slr0
l¡1o

BS
?s

ZZ +1,90

-123Ð.ì
_2r5p9
-2rz]o''2fi50
-3rl+oo'

-860
-47O
+5tp
-91+O
+700

o

-1,800
_2W
_500

=40

I

?

B

0
q

?

c
B

c
c

2

c
c
c
c
?

S 0 o000¡3
s o..ooor 6
s Ö.ooor3
s o.ooo12
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Cood check for 3Q.
m=ZÐOr, d+OoS. Fair check by S.
m=155}r, d=65oS. Good check by S. .
Relatively shorb, ending in the vlcirdty
of FL 96.
n=5æ0r, d40on Relatfvely short¡ endrng
ln vfcir¡Íty of FL 100.
lÍarror,¡ body rrithin compS.ex zo@o
Avg FL 93r9ln. Narrow body withtn conplex
ZOI1€ o
p=JpOOr, d=þPS. Fair oheck by S.
m=556r, d=35oS. Somer¿hat dfsturb€d to
south but stf].l vâl1d.

Pro"Faot. doubtfr¡Ln
Narror.rr Conld be deeper.
Not traceable eastuardg.
Pro.Fact. not known. Pr.obably much too
deep.
Pro.Faoto not known. Probably muoh too
deep.
Pro.Factu doubtf,ul.
Step Anornaly.
Pro.Fact. doubtfuL" Could be surface effect,
Step Anornalyo
Ilarrow body within complex zon.ê¡
Pro"Fact. aould be in doubt" Complexr
Pro.Faot" doubtfr¡ln Probab}y eLlghtLy too
dee¡1.
Nerrow body within r^rLder conpLex zonêo
Pro.Faot. doubtfu.l¡ oot¡.Ld be slrallowern
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