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Table 41.1

Dri1l Hole Material Tested

Te st
Re fe rence
Fíg,. È2.t

8

9

1C

Dril1 Hole
N ame

White Lead DDH-DLY5

Paull Consolidated DDfi-PCz

Southern Cross Mine 3ó8E,/389'¡

Baratta DDi{3

Prince Alfred Mine DDH2

Waukaringa Hole 8

'r Hole Ç

Locat ion

Lat. Long.
Mat e ri a1

Core

Split core

Cut t ings

Core

Location of
Material

Mining, Minerals &

MetallurgY Ltd.
(Ade1 aide

R.M.C. Minerals

SAlItl corestore
rl

Format ions+
Penet r ated

QuaternarY
sed iment s

ll

rl

TPLYNVD

Granite

Mineralogy
Sample No

(co63)

(oRól )

(oR62)

(oRóo)

(oR58 & oR59)

Length
( feet ) k

tt

I

2

)
4

5

6

1 32033
tl

tt

ll

tf

rl

tt

A jax
tt

tt

rt

tl

tt

30014'

3c.023',

30032'

3Lo56',

32007'

32or7'

138035'

13804O'

L38033;

13go11'

138o4ó'

L3go26'

54c

573

lllo
234

450

160
140

5o
72
5o
5o
36
26
72

74
81
@

110

46e
59tl
514

SADM corestore TPLYÆUD

At drill site
SADì| corestore

TPLY

lr

tt

x

x

x

x

x

x
x

x
x
x
x
x
x
x

x
x
x
x

x

Cut t ings R.M.C. Minerals TCIEÆPLY

ATLA
Hole 1

HoIe 2
Hole 3
Hole lf
Hole 5
Hole 6
Hole /

L3go23'.
ll

tt

tt

tt

tt

It

32o29. 138o4o'

tt

tt

tl

tl

It

tt

tt

tl

tl

tt

tt

tt

tl

tt

rt

tt

rl

tt

tl

It

tt

Hole 1
Hole 3
Hole 5
Hole 6

Walloway

It
rl

,t

tt

tl

tllt

tt

tl

32044'.

32",!3

138oo8'

tl¡oot3'

CoreSpring Creek Mine fÐHI/29

Anabama Hill DDll-AN1

'' DfI{ -AN 2

'' DDä-AN3

APLA

TCIE

TPLY

YUD

= Appila Tillite

= Tarcowie Siltstone

= Tapley Hill Forrnation

= Yudna¡nutana SubgrouP

x
x
xttIt

+

(includes Tindelpina Shale Mernber) - shales & siltstone

(includes Appila Tillite) - siltstones & quartzites



Appendix A2

MAGNETIC PROPERTTES OF ROCK SAMPLES

A2,L 
-V-o

Measurehents off volume magnetic susceptibility r.lere mads on drill

cores, drill hole cuitings and crushed surface samples using VariousJ'y

turo tyts-3 fYlagnetic Susceptj.bíIit,y Bridges manufactured by Soiltest Inc',

Evanston, u.s.A. The bridge used for the uork on alL but one of the

cores belonged to the SADffi' and that used for all other measurements

belonged to the Department of Economic Geology, University of Adelaide"

The tYlS-3 is an A.[" bridge instrument (11000 cycles per second)

ulhich measur€|s the change of inductive coupling betujeen coils tuhen a

magnetic substance is placed betueen them. The change ís registered on

a potentiometer gracluated in ohms and is determined by obtaining a Inullf

ulÍth an earphone attachment,' The ohm reading can be converted to suscep-

tibifit,y by standard charts provided uith the instrument. lYlaximum fÍeld

intensity at the sample position Ís about tulo Oersteds" Test samples

should be cylindrlcal and about 9 crn long" If they have the maxÍmum

diameter possible for the test coils provided (3-6.3 cm), then suscepti-

bílities or changes of subsceptibility as loul as 5 x 10-6 crÇ'É' units

can be measurecl . lljith ten or more independent repeat readinqs louler

measurements can be made (".9. L x 10-6 OrQ.s. units). Susceptibilities

as lou as this ate not of interest in magnetic interpretation'

If samples ar€ of smaller dianeter than the test cofls a simple

correction for voIUme is required to bring the rneasured rapparent

susoept.i_bÍlityr to a true value. If samples arB crushed¡ then an

additional volume correction, sometimes referred to as a rporosity

oorrectÍonr, is neoessaxy if the susceptibility of solid rock is requined.
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At the SADf'tl corestore, uhere the readings on all but one of the

cores ulere made, strong electricaL interference (thouqht to be due ùo

rnotons in an adjacent factony) preventod measurements of susceptibilities

or rjifferences in susceptibilities belouJ 100 x 10-6 crQ.s. units. It is

suggested to any further u,orkers that core hetd by the SADffI be examined

at some location lemote from the corestole, if susceptibilities belou

100 x 10-6 c.Ç.so units are of interest.

The calibratÍon of the tuo instruments ulas checked and adjustments

tuere made accordingly to the measured values.

A2.L.I Calibration corrections

Tu¡o knouln susceptibilÍties ulere used to provide fÍxed compari-

sons ol lYlS-3 readings and true vafues. One carne from a fer¡ic chlc¡nide

solutÍon, the other from a core sample tested uith an Astatic magnetometer

and the University tYlS-3 by tYlr, J. tlJolfensberger (pers. comm.).

The susceptibility of an aqueous ferrÍc chloride solution can be

calculated urith the follouLing formula (Forsythe, 1959, 1t.462).

t' - 8-- x kt + (1 -'tr1 u,^mass - ÏÞo.b' 
/\ i\r ' \'

ulhero kmass

p

k1

k2

then k

ulhere k

= mass susceptibÍlity of the solutiont

= p@rcefltage by rueight of anhydrous FeCI3 i-n solution,

= mass magnetic susceptibility of anhydrous FeDI3

= 90 x Ì0-6'ÕrÇre. units at room temperature,

= mass magnetic susceptibility of pure uater

= -.0?9 x 1o-6 coÇ.s. unit's at room temperature.

= kmass x deneitY of the solution

= volume magnetic susceptibility.

The solution used by the author had a measured density ol I.435 g/cn3
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and thus oontained 4I,3% by ueight of anhydrous FeCl3 (density converted

to percentage from tUeast (tSO+, table D-lBf)" The calculated volume

susoeptibility tuas 52.7 x 10-6 coÇ.s. units.

Besides the tests urith FeCl3 an d lllolf ensberqer rs samp)-e ( ¡ .tl .

Sample 2) turo of the authorrs ground rock samples (D.H.T. Samples L e 2)

ulere used to compare the tuo tYlS-3rs. The results are summarised on

Table A2.L"

Table 42. t

Calibration Tests on tllS-3 Bridges

Instrument

Samp1e

University
tYls-3

SADlYl lYlS-3 Astatic
lYlagneto-
meter

Calcul-ated
A A B c

FeCI3

D.H.T.Sample I

J.üJ. Sample 2

D.H.T. Samp1e 3

7,I
1r40

7t40

42

850

5100

6150

67

915

5800

59

1040

75s0

3?

7Is

6830

s100

52.7

.*

** Test coils:

A.

B.

c.

Susceptibilities from lYlS-S bridges uere calculated uith the cali-
bration cuDves supplied ruith the instruments. AlL values should
be multiplied by t0-b to giue c.Çrs. unj-ts

Internal diameter 3.02 cm çf3/fo in)

,: ,", :":: :i l;ïtr";"'

It is beliieved that a susceptibility measuled rLrith efther of the

instruments is u¡ith,in 3A/" aî Èhe actual susceptibility. lllo¡k uith



the SADtyl bridge uas too inaccurate to urarrant application of calibration

corrections, Calibration corrections applied to measuremente rnade

ruith the University lYlS-S are shourn on Tab1e A2.2. fYlost susceptibility

msasurements tuers made u¡ith coil A"

!ÆÆ--ü:2

CalibratÍon Corrections for University fYlS-5

[]easured
SusceptibiJ-ity

Range
(c.g.s. units)

Factor*

Doil A Coil B

0- 500 x l-0-6

500- 31000 x 10-6

3r000-50r000 x 10-6

0.75

0.85

0.90

I.25

1. 15

r.00

* Factor by urhÍch susceptibility measured using manu-

facturerts specification should be multiplied ùo
give a true value.

A2. I. 2 Po f qS-i-t¿*c-o-rr-e-c t io n

tylost of the authorrs susceptibility measurements urere for

crushed rocks. AII samples ulere shaken douln into a 2.35 cm diameter

flat bottomed glass tube¿ until feru ain spaces u:ere visible. A compari-

son of density of 58 solid and crushed rock samples indicated that for

samples consisting of unsorted chips ranging from about pea size to

fine poulderr the ratio

densitv of solid rock
density of cuttings

fell in the range I.7-2.5. The mean of the 58 tests ulas L.95.
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A porosity corr.ectlon factor of tuto uras adopted for afl crushed

d¡Íl| hole sampJ-es, uhether they urere drill hole cuttings or pouder

from a seed mill- (clensity of solid sarnples uas unknoun). Fol measure-

ments on crushed samples of surface rocks collected by the author¡ the

appropriate volume factor for each sample rLlas applied because both the

solid and crushed rock densit,ies uere knouln'

A2.2 åqil}s!g4r^råþ.rq=_-!l#,g'

A2.2.1 Drill core

Ã2.2,L.I The bas e of the Tap lev HilI Formation

Five drill cores uere tested. In the area of most of

the dril1 ho1es, mapping by the SADI'fl indicated that the Tindelpina Shale

fylember occurs at the base of the Tapley HiIl Formation. Al-t of the cores

contain pyrite and red iron oxides, usually as thin bands loss than 0.I cm

thick, and parallel to the sedimentary layering. Often the fine bands

ane only O.2-O.5 cm aPart"

Spríng Creek fYline - DDH l/29

Core samples uere tested uith the University lfls-S at the corestore

of R.lll.C. Minera1s, Adelaide" The sampling interval uas approxirnately

4.8 m over sufficient length of core to pass f¡om the Tindelpina Shale

into the yucjnamutana Subgroup (nppila Tillite)" The ¡esults are shoun

on Figure A2.f. fflost values rie in ths range 25-100 x 10-6 crQ.s.

units, and the average is about ?5 x 10-6 c.g.s. units. Tr.uo valUes lie

close to 300 x 10-6 c.ç;.s. units. Thene appears to be no significant

difference betueen values lor the Tindelpina Shale and the Yudmanutana

Subgroup. Thin bands of pyrite (less than 0.1 cm thick) occur t¡j,thin

15 m of the top of the cole.
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Paull ConsolidaÈed - DDH PC2

Split core samples uere tested uith the SADffi fYls-s at the SADM core-

store. The sarnpllng intenval uJas approximatery 0'6 m ove¡ the entire

length of core (5?3 ft, 1?5 m). The core extends from the Tindelpina

Shale fYlember into the Yudnamutana Subgroup (fig. 42.1). Oceasional

pyrite bands (O.t-0,2 cm thick) occur belot¡ 40 m; the core is stained

by Íron oxides over its entire length.

No measured values ulere obtained due to the influence of strong

electrical noise, The susceptibítlty ol atl tested samples uas less

than 100 x lo-6 c.g.s. units.

lUhite Lead - DDH DLYS

Core samples uele tested uiith the SADilì ffls-3 at the SADtYl corestore.

The sampling interval uras approxÍmateJ-y I.5 m over the entire length of

core (3SA ft, 109 m)" A croes section for the dnill hole is shoun on

Figqro A2.L. Pylite bands occqr l¡eloul 65 m. No measured values

ulere obtained due to the electrical noise, The susceptibility of all

but one sample tested uas less than 100 X 10-6 c.g's. units. One

sample at 45 m containing a 0.2 om thick pyrite layer produced a barely

detectable Desponsc in tho earphones probably corlesPonding to a suscep-

tibíIÍty of about 100 x 10'16 e.grs. uoits. Thane uras no signil'icant

difference betuaen diflferent rook units"

Prínce Alfred lYline - DDH 2

Core samples u¡e¡e tested r:rith the SADffi tYls-s at the SADIYI corestore.

The sampling interval uas apploxlmately I.5 m over the length I2-I37 m.

The cors consists of shale and siltstone similar in appeaDanoe to

Tindelpina Shala. Fine disseminated pynite occurs throughout the core.

I

I

I

i

i
t1
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Electrical noise prevented useful measurements. The susceptÍbility of

all sampl:s tested ulas Ie¡ss than I00 x 10-6 GrQ.s. rJnits"

Baratta - DDH 3

Core samples uere tested urit,h the SADM mS-3 at the SADI'¡I corestoDeo

The sampling intenval uas approximately 0.6 m over the length 43-71 m.

The core consists of shales and siLtstones similar in appearance to Tj.n-

delpina Shale. It is heavily iron oxide stained above 50 nl and contains

occasional bands of oxides 2-5 mm thick over its entire length. 0cca-

sÍonal bands of pyrite (up to 0.2 cm thick) occur belou 50 m. Electrical

noise prevented useful recordings. The susceptibílity of aII samples

tested uras less than I00 x 10-6 c.g.s. units"

A2,2.I.2 Dis cussÍon

DespiLe equipment problems it appears that the louer part

of the Tapley HiIl Formation (tinaetpina Shale), "t the tested localities

is only very ueakly magnetic" Al-1 of the cores contaÍn pylitÞ beloul

about 50 m" Near the surface the core is stained by Igyers ofl iron

oxides. There are no aeromagnetic anomalios recorded at the locality

of any of the drill hofes and it the¡efore appears that in these areas

the Louer Taptey Hill Formation either contains no strongly magnetic beds

on else they are extremely thin. The latter possibiJ.ity does not seem

susceptibilities urere recorded uhich are approximately four times the

general background level of about 75 x 10-6 c.g.s. units. 0n the basis

that the depth at urhich fresh pyrite occurs is the depth of oxidation

and the depth ofl magnetic rLleatheri.ng, it appears that' in the absence of

strongly magnetic beds the suscept,ibility of both the fresh and ueathered

rock is about 75 x 10-6 crÇ.s. unÍts. From tests of random samples from

I
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each dril-Ì hole¡ with a magnel"ometer, it appears that the rock does not

possess a strong component of remanent magnetism.

A2.2,2 P_e_1cuss_ion d¡ il1- -c-u-t t-l-n!"F-

A2.2,2.L The top of the a Subqroup

Seven shalloul percussion holes urere drilled by R.[Yl.C.

fïinerals at a locality suggestecl by the author 12 km south-uest of

tUaukaringa (Z km south of the Ajax lYline). At the locality the upper

part of the Yudnamutana Subgroup mainly consists of quart,zites, clolomites

and boulder tillite of the Appila Tillite. The drill holes uere posi-

tioned by ground magnetometer uork rLlhich recorded anornalies attributable

to small sources ulit,hin 5 m of the surface at the l-ocality of Hole 6 and

Hole I and uithin 10 m of the surface at the locality of Ho1es 31 4 and 5

(fls. A2.2). The magnetic interpret,ation indicated thaù the sources are

slirongly remanently magnet,ized.

Ajax - HoLes 1 t,o ?

Seecl mí1I samples of percussion hole cuttings colLected over 0.6 m

inte¡vals uere tested uith the University tíìS-S. The results are shouln

on Figure A2,2. tYlost val-ues lie in the range 50-100 x 10-6 crÇ.s. units.

In most holes there is a drop in susceptibility over the first 2-3 nt

follouled by a rise over the next 2-5 m, foll-oued by a ge¡eral levelling

off beyond t0 m. tYlineragraphic studies (see Appendix 44, Samples UR62 &

0R60) shoured the presence of about I.5/" pytrhotite (by ureight) in truo

samples tested (ttote I (I.5-2.5 m), and Hole ? (L7-I?.5 m)). This

quantity is probably sufficient to cause the observed susceptibilíty.

A2.2,2.2 The top of the Tapley Hill Formation

Tulo shallou peDcussÍon holes (Ulaukaringa, Holee I & 9)

urere d¡ílIed by R.tYl.C. liìinerals at a locality suggested by the author,

I
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I krn nortlr of lljaUkaringa. In this area the 0RR0R00 geological map

shouls an unnamed fetspathic sandstone bed at the top of the Tapley Hill

Formation. Gold bearing sulphide ore has been mined from the 15 m thick

sandstone bed" Aeromagnetic and ground urork índÍcate that' a magnetic

bed Ínterpreted to be 50-60 m belou.r the surf ace r may be associated u.lith

the sandstone.

lllaukaringa - Holes B & 9

The tulo holes ulere drilled by R.m.C. tllinerals to test the geochemistny

of the sandst,one bed. The dritl did not have the capacity to reach fhe

predicted magnetic material. Therefore the uork rLlas confined to the

near sUrface part of the sancjstone member" Seed mill samples of per-

cussion hole cuttings collected over 3.5 m intervals uere tested ulith the

University MS-3ï the results are shoun on Figure A2.3. Except for one

value of 400 X t0-6 ceÇ.S. units near the top of HoIe B, and 1?0 x 10-6

c.g.s. units near the top of Hole 9, all susceptibilities lie belout

100 x 10-6 crS.s. units" Pyrrhotite uas iclentified in the high susceptÍ-

bility sample (onOr¡ see Appendix A4).

Az . 2 .2 . 3 .-A-u-q:L": Ia-ry_Sg{tllu n_ts.*_oÎ -g[g*-J-el iry.-J.I-9-tL

Six shallou percussion holes ulere drilled by fflineralse

fflining and tYletallurgy Ltd. at a site suggest'ed by the author ' 12 kn

north-east of Eurelia Railuay Station. The holes uere drilled to make

a preliminary test of tlre source of a linear aeromagnetic anornaly along

the uest side of the ìllallouray Plain" Geologicat mapping (Aints' 1968t

I9ZI) indicates that tho partly consolidated strata of the lllallouay

Plain are of Quaternary age. SusceptibilÍty measurements on maferial

from four of the drill holes are discussed belou'

I

i,
p
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lUalloruaY Plain - Holes 1' 31 5 & 6

Percussion hole cuttinge uere tested uith the Unive¡sity t||5-3.

¡late¡ial from the holes consisted mainly of heavily iron oxide stained

clay and sande ulith ocoasional pebbles of quarfzite'

susceptibility measurements are shoun on Figure A2.4. The

Quaternary sediments at the locality have a surprisingty hÍgh suscepti-

biLity. For samples from HoLe 6 the avc,rage over 30 m of section is

about Ir090 x t0-6 c.g.s. units. fÏlagheml-te uas identif ied Ín tulo

samples (Appendix A4u Sarnples 0R5B & 0R59). It is considered thab the

high suseeptibility of the sediments is probably caused by this mj.neral.

In HoIe 6 susceptibilitíes belou 30 m are significantly louer than those

above. The lou.l susoeptibilities recorded for samplcls near the bottom

of Holes 3 and 6 are clo-se to the background level recorded elseulhere

for Adelaidean sürata (ZS x 10-6 c.g.s. unÍts). 0n this basis it is

probable that magnetically ueathered Adelaide System sediments u,eDe pene-

trated at 30 m in Hole 6. Turo smafl chips of shale uere found in the

cuttings belour 30 m. This is ueak s:upporting evídence that Adelaidean

strata urere penetrated by the dnilt hole belou 30 m'

A2.2.9 -9!Læ--9^ggg.1,e-9.

Approximately I00 surface rock samples associated wit'h

magnetic bodies ulere collected and tested for susceptibility. Most

uere from 0RR0R00. Each rock sample coll-ected ulas one to four fists

Ín size. A smaÌl- piece 50-100 "r3 in volume rJas eut from each sample

and crushed in a press. ThUs test specimens contained a range of

particle sÍzes ranging from dust up to pea size.

i
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The ?2 samplee for rlhich lrequency histogramg of susceptibility are

shoun on Figure 42.5 ulere collected fnom AdeLaide System sedimentary

beds¡ uhich interpretation of the magnetic anomalies indicates are

magnetic beloul the surface. Results of tests on the other samples are

not included here. The samples uele from a varÍety of sedimentary

formations, small Íntrusive bodies and mine dumps. Some of the measure-

ments ane mentioned in the text of the thesis "

A2.2.3.L UIUDa Siltstone

3l samples of Ulupa Siltstone uere col-lected along ground

magnetometer ùraverses 14A¡ 15 ancJ lB over total distances less than

300 m, uhere interpretation of the anomalies indicates that nean surface

rocks are magnetic, The histognam (Fig. 42.5(a)) shours tuo uleak

groupings of values, one less than I00 x 10-6 coQ.so Units¡ and the other

centred near Ir000 x 10-6 c.Ç.s¡ units (range approximately 500-5r000 x

10-6). The most strongly magnetic sample rLlhich has a susceptibility of

15rCI00 x 10-6 cr9.s. units, contains about 2O/" nagnetite (Appendix 44,

SampIe 0R1?).

A2,2.3.2 Lou¡er Taplev HiII Formatio n (Tindelp ina Shale)

fyleasurements on 26 samples cc¡lfected by the author and

ffìr. J" Sumartojo from different localitiesr are surnmarised on Figune

A2.S(b). fllost of t,hese samples came from outcrops ulhich the maqneto-

meter profÍle interpretation indicates ulere the surface outcrop of deep

magnetic beds. The vafues Ij-e in the range 10-80 x 10-6 c.g's, urìits

and are gnouped near 30 x 10-6 crÇrs. unite.

A2.2.3.3 Til-lite and H olouilena lronstone

Measurernents on 1I samples of Appil-a Tillite from dÍfferent
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Iocalities and four specÍmens of Holou.lilena Ironstone from tulo loca-

lities 10 km north-nonthreast of lUaukaringa are summarised on Figure

A2.b(o). Values for the Appila TilLite lie belou 180 x 10-6 oopre.

units and are grouperl alouncl 70 x 10-6 cr9.s. units"

Va1ues for the four Holou¡ilena Ironstone samples shou a utide nange

(fSO-Ser000 x 10-6 crÇosr units)" The rtrost strongly maqnetic sPeoÍmen

contains about 25/" nagnetite (Appendix 44, SampIe AAHI).

A2.2.3.4 DÍecussion

Suscaptibilities of surface samples shour a significant

Çroqp-i-¡g belour 100 x 10-6 c.Ç.se units. These values are presumably

thosa of the magnetfcally rueathered matetial.. Even in the nost strongly

magnetic rocks thene is mÍneragraphÍc evidence of r.ueathening. An average

susceptibÍIity of a fresh magnetÍc bed cannot be denived from the

available surfáce data.

A2,.2.4 SSél s._ell¡pl€

The susceptibilitiee of tuo residual soil samples ove¡ the

UJ.upa Siltstone urere 40 and I20 X 10-6 crÇos. units. Three red drift

sand samples had susceptibilitÍes in the range 80-l-r200 x t0-6 c.Çrso

units. lìlagnetite uas identified ín a drift sand sample.

A2,3 F-t1g¡lpgtjÞilåÐL _.t_i-"! tropv

Approximate estimates of susceptibílity anisotfopy Uere made on a

surface sample of Ulupa Siltstone, TÍndelpina Shale and HolÓulilena

f¡onstone in the follouing manner. A 10 cm long epecimen ulith squara

cross section (t.e cm,/side) uas cuL from the ¡ook suoh that the bedding

plane u:ae paralle1 to the long axis of the specimen. This r¡as cut into

f,ivo cubes. l1leasuraments tuere then made urith the UniversÍty fYlS-3 on the
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five cubes taped together so that beddÍnq planes uere first parallel

to the long axis of the sample (giving Rp) and then normal to it

(giving Rt); the measurements Rp and Rt uere scal-e units of the m5-3,

and u.rere ncrt converted to susceptibilities. ìlJith tlris arrangement

the axial magnetic fÍeld of the test coÍl uas first parallel to the

bedding planes and then normal to them. After each paÍr of measure-

ments the cube at the bot,tom ulas placed at the top and the measuring

procedure repeated. Thus a total of five pairs of readÍngs uere obtained.

These urere averaged " lllithin each group of f íve readings the di.f f en€nce

betrueen the highest and louest values obtained uias less Lhan 2B/. of the

highest value.

The measurements and cafculated percentage anisotropy are shouJn on

Table A2.3,

TabIe 42.3

Susceptibility AnisotropY

Sample Lithology Rp RT I Rnf,sotropy

0R25

0R50

AAHl

U1upa Siltstone

Tindelpina Shale

Holouilena lronstone

79

3.4

3664

BI

3.4

3463

2.5

0

5.5

Truo of the samples appear to bs s1Íghtly anisotropÍc tuith regard

to susceptibility. For the Ulupa Siltstona sample the easy directÍon

of magnetization ís transverse to the sedimentary layeringr uthile for

the Holoulilena lronstone the opposite is the case. For the Holoulilena

ftonstone it uas noted that magnetite grains are elongated parallel to
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the sedimentary layering. The measurement method u¡as too insensitive

to give a meaningful estimate for the Tindelpina Shale sample"

A2,4 tn neme of re t et ic o e ties

The rnain factors of interest to interpreters of magnetic anomafies'

apart from susceptibility, are (I) the direction of the ¡emanent mag-

netism in a rock and (z) tne Koenigsberqer ratio Qn¡

int l_ of naLural remanen t maqnetism
uhere Q¡ intensitY of maqnet izat,ion induced bY the earthts field

(cf. Irving, !964' P.lI)

lljhile there a¡e various elaborate methods rlhich can be applied to

find these properties (see Collinson, Creer & Runcorn, L967), the author

devised a very simple technique basecl on apProximate methods described

by Fromm (rsoz), and Doell anrl f,ox (rgoz). The technique devised to

find these factors for small cubic rock samples is rapid to apply and

gives usefluI a¡.rproxirnate results for strongly magnetic samples' 0nce

a sample has been cut, measurements and computations take about 20

minutes, The rnethod may be of appeal to others ruorking on strongly

magnetic rocks (such as the Banded Iron Formations in Ulestern Australia)

and is therefore described fully beLotLl"

The remote head of the university's fluxgate magnetometer uas

firmly fixed inside a ftat t,opped glass tube such that the centre of the

sensing element uas 3.0 cm beloul the top face of the tube. 0n the top

lace of the glass tube a square of cardboand ulith a 1.8 cm square hole

in it uas glued so that samples could be relocated Ín exaotly the same

position. This arrangemBnt ulas taped to a block of rLlood such that the

senso¡ uas aligned parallef to the earthrs field (inclination -650,

intensity 59r000 gammas a'b Adelaide). Thus the instrument ulasset up
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as a total field magnetometer. The deflection on the magnetorneter

(gammas) uas notecl as each ol' the six faces of cubes of rock (urith side

Iength of I.B cm) uece focated in the cardboard square"

Fromnr (op" cit.) stated that the Elrror in assuming the magnetic

effect of a cube could be approximated by a point dipole at its centre

of gravity, is less than ],5/" if the angle betueen the centre of the

flUxgate sensing element and the nearest edqes of the cube is less than

340, To conform ulith this, for the author's specimens the distance

betuleen the sample and tho centre of the sensing head uas 3'0 cm' ThUs

the results of the six measursments on each cube can be treated as being

due to a point dipole. Each measurement recorded the combined influence

of inductive magnetism and the component of remanent magnetism Ín the

direction parallel to the long axis of the system" Each face of the

cubes uas marked urith a letten corresponding to a right handed ortho-

gonal coordinate systemr o.9. Zr for the face normal to OZr axist Y

normal to 0Y, Z normal to 02, Yr nolmal to 0Yte xl normal to OXt, and

X normal to 0X" In the table of resufts (Table A2.4) reading corDes-

ponds ulith the lace z' beÍng nearest to the sensing head and normal to

the earthts field; reading Y corresponds urit,h face Y in the above

arrangement etc. The formulae used to derive the inclination of

Demanent magnetism rLrith respect to the beddinq planesr and the Koenigs-

berger ratio a¡e shou.rn belorl the tabl-e" To simplify the rnathematics,

the faces X' and X uere cut parallel to bedding planes and the edge

defined by the join of faces X and Z rLras cut approximately parallel to

the horizontal (marked in the îield)" Thus YrOY defined th€ hori-

zontal.
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Table A2 .4

Remanence tests on Holotuilena Ironstone, SampS-e AAHI

Specimen
No"

Results
I 2 3

Reading Zl
ilY

t7

il Yl
r xl
rx

( gammas )

ll

1l

ll

ll

rt

-r30
-330

-60

170

-60

-90

-55

-160

-45
70

-30

-55

-65

-200

-50
95

-35

-70

Y-Y I

z-zl
X-X I

-500

7n

-30

-230
IO

-25

-295
1s

-35

R 506 232 297

Y+Y I

Z+Zl

X+X I

-160

-190

-150

-90

-r00
-85

-110

-I15
-r05

I -l'67 -92 -110

sB

Q¡

406 t

3.24

6042,

2,52

soL2,

2.68

A1I of the above readings have units of gammas, except for Q¡

uhích is unítless, and B r¡lhich is a measure in degrees' Gamma readings

ara accurate to ulithÍn 1 5 g.ttu".

R ((A - O)2 * (C - q)Z * (E - F)2)à i" a measure of remanent intensity'

((g + o) + (c + n) + (E + r))/3 is a measure of induced intensity.1-
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n2 * ,(F, .. o)2 t (c

Qn

or

is ühe KoenigsberÇer' r.ratio.

F-E 2

+

uhich the remanent vector makes uith the bedding plane.

g = arc cos
2R ((D : B)z * A

is the angle
c

The results indicate that the inclination of remanent magnetism fn

the samples lies at an angle of about 50 to the badding planes, and that

the ratio of remanent to inciuced intensity is quibe high (2.8 for average

of the three specimens). 0ther elementary calculations indicated that

the di¡ection of remanent magnetism is ulithin 10o of the horizontal

refefence of the sample.

The methorl uas tried unsuccessfully on specimens of Ulupa Siltsbone;

the reacling errors ulith the magnetometer uere too high to u:arnant a

quantitative analysis.

The main problem urith the simple apparatus u,as man-made noise (motor

care), This caused readings to uander by 1 SO gammas at times. HorLL-

eve¡, the readings Zr to X shoun on Table A2.4 are acculate to j S gammas.
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Appendix A3

GROUND MAGNETL]METER LTNES

Magnetometers used in the f ield urere as f ollottls c

1. \/ertical- ield

Ruska Balance - nìanufactured by Ruska Instrument Corp '

Fluxgate - iflcPhar fYl700

2, Total Field

Elsec Proton Precession flagnetometer

Sander Proton Precession fYlaqnetometer

tylost ground magnetometer traversing uas uith reconnaissance lines,

one or turo being put in at each favourable location. The length uas

normally in the range 1-4 km; four lines uere slightly more than I km

Iong. Usually one or turo specific anomalies recorded by the aeromaqnetlc

survey uere of interesL; the main traverses ulere made sufficientty long

to record the background, and extend betuleen points easily identified on

l:65¡360 stereo air photos. Traverses uere usually normal to geological

(and geophysical) strike.

Particular attention uas paid to photo Location and positioning during

the course of ground traversing. 0n the rnain traveDses distance along

the ground ulas measured by an offsider uith a road measurer (graduated in

feet). Usuali.y this gave a length I-2/. above the distance scafed from

maps, probably due to undulations in the ground surface. This eize of

BDro¡ is unimportant in interpretatÍon of anomalies. Magnetometer

stations (usually 25-100 ft apart (?.S-SO m)) uere marked on the ground,

or uith a 15 cm long piece of aluminium urire uribh short lengLhs of plastic

llagging attached. The u.rire markers uere placed at regular intervals
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along the line (".g.500 ft 1r.so m)) and left until geologioal uork had

been carried out. tljhen urorking acrclss opBn country iÈ uas found an

aclvantage to drive along the proposed traverse and then u¡alk along the

vehicle uiheel tracks uhile reading the maqnetometer"

Diurnal variation uJas recorded by a base station reoccupation

meùhod. Usually a base station ulas xeoccUpied at intervals of no more

than 90 rninutes" In this time clrift uas usually Iess than 40 gammas'

lllith the fluxgate magnebometer it uas found an advantage to use a cement

brick or block of uood for a base station. They rLrere placed at a position

ulhere a small erroî in repositioning the magnetometer on the block pro-

duced no observable change of reading. 0n long traverses (+ t<m or more)

three or four blocks uere Lairl in advance along the travetse, and readj.ngs

uere made on the blocks on the outulard and neturn trip.

particuLar care uas tal<en to ensure t,hat no magnetic material uas

carried ulhile reacJing the magnetome.l"ers '

It uas found that man-made magnetic sources are often associaùed

r¡ith roads and tracks. llJhere possible traversing on roads u¡as avoided'

various traverses uere put in parallel to roads 20-30 m into the adjacent

paddocks "

It rLlas found that a considerable amount of time coul-d be saved if

magnetometer data u,ere Decorded directly on IBllì coding forms ready for

punching rather than on a note pad (40 hours traversing required 23 hours

of transcription to IBII forms for one of the early surveys). Therefo¡e

nearly alt of the original fieLd data uere directty recorded on coding

forms. Infonmation on the coding forms usecl for computing and profile

plotting incLuded
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I. magnetic anomaly valuese

2. distance of each station from the first base station (if a

traverse extonded both sides of the first base station dietances

in one direction uiere pos.Ítive, and in the other uena negative ),

3. corrections to compensate for diurnal variations, and

4" corrections to compensate for significant deviations of the

t¡averse from normal to goological strike.

Other inforrnation recorded on tlre coding forms incl-uded the traverse

number, topographic reference poirrts (e.g. creeks, fenceso loads, hilltops

etc.) and various geological feat,ures (e.g. major outcrops and geological

dips and formation boundaries uhere recognizable).

Figure 2.1 shorLrs the Locations of magnetometer surveys. The various

areas surveyed are gÍven a reference fetter for easy reference on Table

43.1. The main magnetometer traverses are listed on the table. fYlost

of the uork ulas carried out on 0RR0R00; the locations of the main tra-

verses on this sheet ars shoun on Figure 1.5.

At various localities one oD more short trave¡ses or smal1 grids

ulere made cl-ose to the nain traverses to check the linear continuity of

magnetic features. Distances uere usually rneasured by pacing and the

end poinrts of the lines ulere not usually photo located, A summary of

these data is not included on Table 43.1.

The nrost important original ground magnetometer data are lodged urith

the Department of Economic Geology, University of Adelaide" This includes

.l-. Aerial photographs and sketch maps shouting the locality of ground

traverses,
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A computer listing of original and corrected datat

A microfÍIm copy of anomaly profí1est and

IBfil card decks of original data for treatment tuith progDam

ITìAGL INE ( see APPendix A5 ) .
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Tabre A3.l

Ground Magnetmeter Trsverses

Tr¡verse Nuberl Photos2 l{rgnetoeter3 Fornrtios c¡ossed4Reference Letter
on Fig. 2.1

Loc.lit y
N4e

Mr. coffln DiaPlr

Eucolo

Neuroodl a

Berriilils llell

HesSo

Yudn aplnna

Cofunn a

Cooey Da

Waukar inga

Wali,oway Plain

Wallot¿y Diaplr

SprinÈ Creek iline

Par¿too Dlapir

Pete¡borough

Stee lt on

Point Pass

KaPundl

Sturt Gorge

ll 11 lun ga

A

B

c

D

E

F

H

26-38
76,

^z

^z
AZ

AT

AZ

AZ

62

AZ

Az

^z

^z
AZ

^z
AZ, AT

^2AZ

t23-134

6,7

86,82,88

r36

1,4,5

loo, lol

98,99

q7

,44-ü9,6-72,
r2r,L2A-L27

Ange p€n 3
(sketch n.p)

Eucolo

Harker

S i ccua
(sketch ilap)

Yudnapinna

Yudnapinna

Corunno

CorunnB

Koonmo re
t|l Eu kar ing a

carr ieton
orroroo
O rroroo

(sketch ûap)

t{ilm in gt on

Paratoo

Pet e¡bo¡ough,
Ilelrose, Nackarô

Rlverton
ßu dund a

Kapund¡

Echunga

Echunga

U¡3. dolerite dykes

Eyre Peninsula dYke slðm

Posslble buried intrusivc

Eyre Penlnsula dyke sx¿rn
( ? dolerlte)

Eyfc Peninaula dyke slôm
(? dolerite)

Gafl€r Range volcanica
bêsic dyke

Dolerite dyke

uilB, top of BF¡

Quaternêty sediilents, UMB

Carbon¿tite dYkes & PluBs

U¡I¡]

m{A, t I{B

t{NA,UilB'BRA¡
possible tntruslve (94'95)

TJMB

UMB

utß

UMB

UMB

J

K

L

M

N

o

P

a
R

s

n,78,r37-L[o

r44 (erid)

25

73,74,r23
8, 8A, g, 14 , r4A, 15, r5!\, 15c

164 , 18,79, ð9-95, 1 15-120

84

85

83

75,8t,82
80

^zê2, 
^TAZ

Not eg

3

4

lfhere trðverses cross the sme fo¡nation trice-(e'g' 'crosE 
htlcllnes)' In the text of the theslg

they sre sonetines r"r.,,"¿JJ lt-ptti"' e'g' 65H (north) ¡nd 65s (south)'

Aeri¿l photos ôre indexed according to the offlcl¡l nore of lr6J,J6O areaa. Theae 'reas 
3re 15'of

T"iiaroã nian and 3ot of longltude rlde' e'g' Eucolo'

az = vertic.l fi¡ld nagnetmeteri ÀT . total field ñ¡gnetometer¡ ¿ fer llnes rere re¡d llth

õin typ." of lnstruoent, viz' 80, 94 & 1r5'

ilNA = Vlilpen¿ Groupi uHB = Unberat'na Groupi BnA = Burra Group; ln ñost cÀses &y psrtlcular

1..""r"" cr;ssed only a part of the rock group'
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Appendix A4

MAGNETIC MINERAL ANALYSES

The stnonçIy magnetic mine¡als present in various rock samples uere

tentatively identified by microscope and/or X-ray analysis. The

nesul-ts ofl this preliminary uork are sUmmarised beloul. tYlagnetic

srJsceptibilities indicated in the appendix have been corrected as dis*

cussed in Appendix 42"

A4.I So1id rockg

PolÍshed sections of four surface rock sampLes collected from

localities urhere detail-ed ground surveys .indicated surface rocks are

magneticruere examined (TaUte A4.l). The tuo samples of Ulupa Sil-Ùstone

came from one locality 1? km north-east of Peterborough. The tulo

samples of Holoulilena Ironstone came fDom one Iocality I0 kñr north-north-

east of lllaukaringa.

abfe 4.L

SampJ-e Source rock k o "QoS"ÍtsUN

/o lton
oxides

(by volume)

CompositÍon of
average iron oxide

grain

AAHI

AGCl

ORIT

0R13

Holou¡iIena
lrons tone

il

Ulupa
Siltstone

ll

0.058

0.011

0.0r5

0.005

45-50

50

5-50*

7

5O/"
50ø

30ø
?oiÁ

70/,
30%

9O/"
n%

magnetite
martite
magnetite
manfite
magnetite
martite
magnotite
martite

* Varíatioh across the samples (Z cm uride).
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In these samples, magnetite euhedra and aggregates of euhgd¡a

u¡ere seen to be altering to marüite. The diameter of índividual grains

and aggregates lay 1n the range 20-80 microns. There uas a marked

tendency for grains to IÍe along the sedimentary bedding pJ.anos of the

sediments. In sample AAH1 grains had an elongat,ion biased parallel to

the sedimentary laYering.

Sample 0R55

Collected from: lJ.laukaringa fÏine dump.

Source rock: sulphide ore, probabJ-y from ulithin the felspatlric sandstone

member betuleen the Tapley Hil-l Formation and the TarcouLie Siltstone,

Test material-c polished section of the rock and a polished section of

the strongly magnetic fraction (separated f¡om a crushed sample

urith a hand magnet).

tYìagnetic susceptibilitys I¡000 x I0-6 c.Ç.s. unit,s.

Discussion: the rock mainly consisted of pyrite. It contained

approximately 0 ,5/, pyfittotite and 0.05f magnetite (by volume)"

These quantj-ties are probably sufficient to produce the observed

magnetic susceptibility of the rock.

A4.2 Percusslon iIl cuttinos

Samples 0R5B and 0R59

Collected f¡omc Hole 6 - lllallouay Plain.

Location z 2 Rn south-east of Oladdie tYline (fZ km north-east of Eurelia

Railuay Station).

Source rockc sediments of Quatêrnary age.

Test materials potished sections of the strongly magnetic fraction.
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Each 100 g sample of cuttings uias sieved to the diameter Dange

0.0099'r - 0.0139tt (ZSO-SSO microns) and uashed" The strongly

magnetic frætion uas separated from the uashed material ulith a

hand magnet (taute A4,2).

Discussionc iron ox-icles present in the magnetic fraction of both samples

incl-uded eart¡y clay limonite, coLloform limonite and micro-crysLalline

goethite. Approximately It/. of the magnotic grains consisted of

rnaghemite (X-ray and refl-ectance tests)" No magnetite uas observed'

The sample contained a trace of pyrrhotite (ZO-SO micron diameter

grains ) .

Table 44.2

flagnetic mineral separation of cuttinqs from Hole 6, ll,lallouay Plain

SampIe
Deptl-r
Range

k for
unulashed
material-*

ìlJeioht of maQnetics
Sample ureight

lr'ìaghemite
present in

uashed sample
(by ueight)

BR58

0R59

2.5-5.5 m

2O-22 n

0.0006 ("q")

0.0035 ("s")

L.o4%

LO,47/.

o,y/.

r,o/"

* Insuff icient uashed maLE:rial- ulas available to 'make susceptibilíty
measurements.

lylaghemite has a saturetion magnetizatj.on close to that for magnetite.

0n this basj.s it is probable that the observed suscept'ibility of the

sarnples is due al-most entirely t,o the presìence of maghemite. The

reason uhy grains of other iron oxides present in the samples are strongly

magnetic is not knoun. It is probable that thoy are strongly remanently

magnetized, butcontribute little to the susceptibility.
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SampIes 0R60 and 0R62

Dotlected from: Aiax, llole ? (OnOO), Ajax, Hole I (On6Z)"

Location ¿ L2 km south-ulest of tl'laukaringa'

Source rock: dolomíte uithin the Yudnamutana Subgroup (Appila Tillite)'

Test materials: polished sections of the magnetic fraction' The strongly

magnetic fraction uas separated from uiashed, sieved cuttinqs ulith a

hand magnet (Taute A/r.3)'

Discussj.on: the magnetic mineral uas identified as pyrrhotite"

Tab le 44.3

lYlagnetic mineral separation for samples 0R60 & 0R62

Sam P1c
Depth
Ranqe

k for
unuashed
material

(c.g.s. units)

llleio of maen etics
Sample ureight

0R60

sR62

17-17.5 m

1.5-2.5 m

I00 x 10-6

110 x 10-6

L.4%

L.6/,

Samole 0R6l-

Collected from: llJaukarinqa HoIe 8'

Depth range: I-3 m.

Location¡ I km north of llJaukaringa"

source rock: felspathic sandstone betr¡een the Tapley HiIt Formation and

the TarcorL¡ie Siltstone'

Test maùe¡iar: porished sections of the magnetic fraction (separated

from uashed cuttinqs uith a hand magnet). The magnetic fraction

I

lr
{
Tr

p
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f

A

I

I

¡

i

{
fÏ

uJas 2 .A% by ureight of the sampls '

Discussion: the only mineral positively identified uas pyrrhotite

(S-fO%). The other g}-g1{i" of the magnetic fraction uas tentatively

ident,ified as lepidocrocite. Four of these mineral grains had a

hardness in the rang' 295-367 (Vickers Hardness tester) ' The

grainshadredinternalreflectionsbutdidnotaPpeartobeaniso-

tropic. The quantity of pyrrhotite detected in the sample ís

probably too small to cause the obserVed magnetic susceptibility'

S_ample C96-3-

CoIIected from: Southern Cross [Iíne, HoIe 368E/SASru.

Depth range: 84-85 m.

Location ¡ tYlt. Cof f in Diapir ( c0PLEY) "

Source rock: Tindelpina Sha1e Member'

t\lagnetic susceptibility: 35 x 10-6 c'q's' units'

Test materiaf: polished seotion of the strongly magnetj-c fraction.

The magnetic minerals (Z/. by u¡eight) uere separatr:d utith a Frantz

me".gnetic separator from a crushed ancl uashecl percussion drill sample'

Discussionc the magnetic material contained the follouing:

(u)roundedgrainsofmeignetite(S00micronsdiameter)

(b) flakes oî magnetite (350 mÍcrons long, 35 microns thick)

(") quartz-magnetite composite grains (soo microns diameten)

(d) quartz grains in a goethite matrix'

44.3 Soil samples

Samoles 0R56 and UR57

Sample 0R56 uas collscted ulith a hand magnet from a sand drift near

t,
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l[aukaringa. Sample 0R5B ulas collected uLíth a hand magnet from a dry

creek bed 10 km south of lllaukaringa. X-ray analysis ofl the tuto

Hematite uas also detected.

samples indicated that nagnetite uas the maín magnetic mineral present' t

f
j1

f}



{
-XXX.

Appendix A5

COMPUTER PROGRAMS

Toassistuithinterpretationofthegeophysics,variouscomputer

proglams uene u.rritten in Fortran for the universityts cDC 6400 machine'

None of the programs offer any neul innovation to geophysics'

card clecks and listings of the plograms used for the thesist

together ulith source data, are held in the Department of Economic Geoì'ogyt

university of AcJelaide. The programs and their functions are listed

beloul .

As.I PIruü_-üÂ_G,!IIE

For: Treatment of field data from individual ground magnetometer

traverses.

Functions:

(I) Ground magnetometer clata are corrected for diurnal

variatíon.

(2) If the traverse is oblique to strike or contains bends

along its length (for example, if it follous a road)' the

süation spacings can be adjusted so that the profile is

effectively norma-l to geological strike'

(3) A linear regional can be removed"

(4) The data can be gridded to somo chosen interval by

Iinear ínterPolation.

(5) The data can be linearly filtered using an operator uJhich

acts on nine gridded valuee. Coefficienùs of the

operator can be altered as desired'

I

t'
L

$

I



- xxxr -

(6) The gricJded data can be upuard or dounuard continued

uptofivetímesthegridspacing(follotuingthemethod

of Hendersonr 1960).

Outpuü:

At any or all of the sÍx stages, printouts and/or plots can

beobtained.Plotscalescanbealt'eredasdesired.

^5.2 
PROGRAM COMPS2P

For: Computing theo¡etical magnetic anomalies across dipping tabular

bodies of infinite length and depth extent'

I

A5.3

Function;

Theprogramcomputesthetheoreticalanomalyonahorizontal

surface above one or more (up to nine) dipping flat topped

tabularbodiesoffinitethÍckness.Theequationusedfor

the anomalies is that of cay (rses) ror the case Luhere demag-

netizat,ion ie neglected. The direction of magneüization in

the boclies, and their depth, thickness and irragnetization can be

different. The dip of all bodies must be the same but can be

varied as necessary '

Output:

Printout and/ot Plot'

PROGRAM MAGHILS

tl¡ritten by tYlr. John Tretheuie (Austral Exploration Services' Adelaide'

For: computing the theoretical magnetic anornaly of an a¡bitrarily

shaped çolid three dimensj'onaI body'

s.A. ).
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Function ¡

The program computes the ùheoretical anomaly on a horizontal

square grid above a magnetic body for any chosen direction of

magnetization. If desined a sinqle north/south or easü,/uleet

profile can be computed' The program is based on t'he method

of Talurani (f965) '

Output:

Printout "

A5.4 PROGRAM GRBOTT2

Forc Computing the shape of a basin of infinite length ltÖ account

for a Bouguer anomalY '

Function:

Theprogramiterativelycomputesthedepthtothebottomofa

chosen number of infÍníteIy long rectangular blocks until the

resulting theoretical anomaly of the aDlangement differs from

the input anomaly by tess than some chosen crÍterion' 'lhe

method follou¡s that of Bott (1960) '

Output r

Printout.

As.s gB.offis__DSUqPJB

For: Computing BougUer anomalies along a line of gnavity stations

for six Bouguer densities (2.Or 2.2r 2'4r 2'6e 2'8 & 5'0 g/cn3)'

Function:

TheprogramUasdesignedtotreatBougueranomaliesoriginally

compuÈed by the BMR fqs a Bouguer densíty af 2'6? g/cn3' The

l
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value at each station is reduced to the condition uhere the

Bouguer density is zero and then the Bouguer anomal! is recom-

puted for the six values shoun above'

Output:

printout and/or plot uith the sÍx profiles in juxtaposition.

A5.6 PR0GRAÍÌ] lnqm€NT!

For¿ Calculating the excess mass (or mass deficiency) associated

ruith a Bouguer anomalY.

Function:

The program integraùes ove¡ a square or rectangular gricl o1

Bouguer anomafies by the method suggested by Grant and lljest

(fggSr pp.Z6g-27L), and frorr the resulting volume of the anomaly

calculates the axcess mass. As suqqested by Grant and lllest

(op. cit.) tail corrections a'e applied to account for exten-

sion of the anomaly outside the grid.

Output:

P¡intout "

As.7 -?"L0-Gj4.U.-g_&IUi_Lr-

ul¡itten by Jy¡r. John Tretheurie (Austrat Exploration servíces, Adelaidet

S.A.).

For: Computing the theoretical Bouguer anomaly of an arbitrarily

shaPed three dimensional bodY.

Function ¡

The program computes the theoretical anomaly on a horizontal

giiiJ above a gravitating body" If desired a single proflile
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across the body can be computed. The prcìgDatn is based on the

methocl of Taluani (1965).

0utput:

P¡intout.
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Appendix A6

INTERPRETATION OF TABULAR B[]DY ANOMALIES

The methods for interpreting magnetlc anomal-ies due to dipping

tabular bodies of considerable strike length and depth extent are dls-

cussed ín the literature. Readers of the thesis unfamiliar ulÍth inter-

pretation techniques are referred to the follouinq papers (Peters t L949;

Gay I 1963; Bruckshaur & Kunaratnam, 1963; Pourell r 1965; Grant & lllest,

1965; Koulomzine et. al., 19?0).

A6.l Parameters of interest in tÍc t retatio

The parameters usually sought in interpretation of magnetic anornalies

over inductiveJ-y magnetized dipping tabular bodies are

(") depth to the Lop surfaee and apical uidth'

(b) geologÍcal dÍP'

(c) thickness of the bodY, and

(¿) magrtetic suscePtibilitY.

If the body possesses a strong component of remanent rnagnetísm as

,.reII as inductive magnetism, the parameters ulhich can be directly found are

(f) dePth to the toP surface and

(Z) apical uridth.

If the geological dip is knoun, then the interpretatÍon can find

(3)

(4)

thickness,

strength of the

tization is the

dip planer i.Ê.

the body)r and

t,he attitude of

effective malnetizat'ion (the effective magne-

component of the total magnetizaüion in the

the plane normal to the trace of outcrop of

(5) ühe efflective magneti2ation in the dip plane'
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If the magnetic aH6ceptibility of the beds Ís also knount then from

the anomalies, interpretatic¡n can find

(6) the strength and direction ofl the effective remaJr-ej*- magnetiza-

tion,

For magnetic beds in the Adelaide Geosyncline it appeals that in most

cases, remanBnt magnetism is an imPortant contrÍbutor to the anomafies'

Thus the parameters t-6 are of intereet. In general, uhile the geolo-

gical dÍp is knourn, the susceptÍbility of the beds ls unknourn; thust

only parameters I-5 can be found. ltlith an anomaly similar in shape to

the theoretical- anomaly of a tabular body, estimation of the parameters

1-3 is straightforuard and the various available methods give closely

similar results (".g. Peters, 1;g4g; Koulomzine et aI., L97Oi GaYr 1963)'

Gayrs standard curve method (G.y, oP. cit.) uias found most useful flor

estimating the five Parameters '

In the follouring section the methods used by the author to find

parameters 1-5 are outlined.

A6.2f-[e.;p*qe!3"t-roi-r-qf--Eggg!-1-ç--Uojl-qh-"-9"

The method used to find these parampters is based on the meLhod of

Gay (op. cit.) for interpretation of anomalies due to tabular bodies of

finite thíckness, urith demagnetization neglected. The reader is refer¡ed

to this paper as a preliminary to the follouring notes "

Gayrs paper contains a standard family of curves (Charts ? through 16)

each of uhich has a particular index parameter, 9F. The cuFves ujel.e

computed uith the fotlouing formula"
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AF .rkYlr.Ïa) cos op -(å'" ä"*)"'" nr]

ruhere AF can be either the vertical field anomaly (^Z), the horizontal

field anomaly (AH) in the direction normal to the strike of out-

ctop, or the total flield anomaly ( Aflo¡ in the direction of the

earthrs magnetic fiel.d.

cp is a coefficient term urhich in the case of vertical field

anomalies (of interest in this discuesion) is as follousc

C¡ = ? J' ! . Here Jr is the Íntensity of magnetizatíon in
z

the dip plane, t is the thickness of the tabular body and z is the

depth of the body belour the plane of observation. The geomeLrical

relationships of the body urhich dete¡mine f l, f Z, and R are

shouln beloui.

Geometry of a ThÍck Tabular BodY

P (observation point)
y'

z

t

ft= tl,

z
t

magnetic
tabular

body

Although Gayrs method uas designed to treat the case of induced

magnetism, it also has application in the case of remanently magnetized

bodies. He pointed out that the effect of an element of nemanent magnetism
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is to change the anomaty shape to a neu membet of the standard family of

curves" If the geological dip is knourn this pnoperty c¡n be used to

find the actual inclination lótt of the effective magnetization' The

authorrs methocl fsr finding Tått from v-e-gt-i-cj4 f-iel-d anomalies is outlined

beloul .

The field profile is draun so that the north side of the dippinq body

corresÞonds u¡ith the right hand part of the profile.

For interpretation of anomalies the method is to successively acJjusl!

the scales (distance and amplÍtude) of the field profite until it matches

one of the standard family of curves (computed for various vaÌues of the

thickness factor R). Then the depth (z) is derived by comparison of the

horizontal scale of the standard curve uith the adjusted ho¡izontal side of

the field profile. The apical uridth (ur) is computed from the faetors R

and z. If geological dip is knoun, then Lhe thickness t can be estimated.

Then the magnetization Jr in the dip plane is given by

3r A-Z x 1o-5 c.Ç.s. units
at

urhere A is the peak-to-peak amplitude of the vertical field anomaly in

gammas, a is an amplitucie scale factor ruhish depends on the thickness

fact,or (R), and z and t are as defined befo¡e.

tlJe tet Jr have a direction Iå'r ullich is measured in the dip plane,

clockuise from the horizontal on the north side of the body. Iå" is

cletermined from the standard curves by use of the index parameter 9¡

ulhich is in the top right hand corner of the standard anomaly curve

selected as.most similar to the field profile.

rå" = - (er - s)

uhere ç = the north component of dip ol' the body.
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Examples illustrating the relationship of the profile shape to the

dip ( 5 ) and f¿tt aro shourn on FÍgure 46.I. 0n the fÍgure, the anomaly

curvBs are shoun for 9p Ín the range -3600-00. Truo confiqurations of

tabular bodies and corresponding directions of magnetization are shouln

ulhich can produce the theoretical anonlalies. The direction of magnetiza-

tion is shoun as an a¡ro¡r: a solid arrour for Body 1(-solicl line); a

dashed arrou for Body 2 (clashed line) " The corresponding values ofl Iirt

are shoun alongsíde each profile; Iå"(r) correePonds to Body 1, Iått(2)

corresponds to Body 2. Thus u¡here Iå"(1¡ is 4200' the effective

magnetization of Body I is in the direction 600 above the horizontal in

the north direction"
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Appendix A7

ADDITIONAL MATTERS ARTSING FROIII COMMENTS

In a thesis of this kind uhich covers a large area and is the first

maJor attempt to find ansuers to some of the many complex problems ofl the

areae Ít is almost inevitable that many questions u¡ill remain unansu¡ered

and that various points urilL need clarification" It is the purpose of

this appendix to list the main comments rnade during examination of the

thesis and provÍde ansuers to some ofl the questions raised.

A?.1 It uas pointed out that the çravity and magnetic sections could

have been more closely connected through a more detailed interpratation

of the anomalies associated ulith granites.

This problem uas recognised at the time of uriting the thesisr but

the inflo¡mation for the necessary detailed interpretation tlas not avail-

able and due to locaL conditions, poor outcrop, deep ureathering and only

uridely spaced gravity data (and no gravity meter in the Department to get

more closely spacecl data), could not be obtained.

The problem u,as heightened by this uork being the firsù attempt to

drau available information together and extnact neu, ansuJers. Because

there uas so little knourn it uas difficult to see uhich di¡ections of

ulotk u.rould be the most reularding and mutually supporting so that in the

thesis there are a number of uleak linksu particularly regarding problems

recognised in areas uihere the geology is poorly exposed or not investiga-

ted "

In a eiml'.lar granite problem at Rum Jung1e in the Northern Terri-

tory (B.fI"R. report in prep.) the problem can be resolved more satis-

factorily because fresh samples from drill core are available to define
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the density of the different rock groups used in the models ulhich form

the basis for calculating eXpected response" The problem solved at Rum

Jungle ís similar to the ones encountered in South Australia and the

method used to interpret comes as a development of those used in this

thesis.

A7.Z A uider discussion of the discoveries set out in Chapter 5, ruithout

first obtaining fresh rock samples from the lourer Tapley Hill maqnetic

bed, could only gÍve rise to theon-ies developed from inadequate facts.

It had been hoped that such a development of the research r¡ork rlould form

a considerable part of the thesis but after spending several months

ulithout succesè, searching for fresh material in the most promísing parts

of several thousand square kilometers of the arear it' became obvious

that this study could not be completed urithin the scope of this ph'D'

thesis. In the course of this search¡ the Department of lYlines and

thirty five active exploration companies uene apP¡oached. 0n1y tulo com-

panies uere able to provide fresh ¡ock and thie ulas not from the areas of

magnetic rocks. The difficulties in finding fresh rocks for study,

outlined above and on page 4 of the thesis, have been experienced in the

area by others (mumme, L964; Briden ' Lg6?). Thus interpretation fell

to the airborne and ground magnetic data. In vieur of the difficulties

and e¡,¡ols in interpreting anomalies for other than the sÍmplest of mag-

netÍC problems, it seemed that speculation regarding the significance of

the results should be taken only as fa¡ as justified by the data available.

A7.3 Refinements of the gravity model using associated magnetic datat

uas limited by the spacing of the gravity observations and by the absence

of the original magnetic Decords; t,he available contour maps are of

relatively lou information content as the contour intervals are drauln at

100 gammas and are the results of a veryr early sqrvey flouln by the
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Bureau of fYlineral Resources " The gravity survey uras of a regional nature,

the observations being made on a 7 kilorneter grid. To provide further

details for modelling t,he Anabama Granite urould have required extensive

field u¡ork in an a¡ea r¡hich u¡as inaccessible and has very poor outcloP.

A comparison of this probtem uith a similar one frorn an area of Protero-

zoic rocks at Rum Jungle in the Northern Territony, uhere fresh rock from

drill core provides an adequate number of samples and an indication of

t,he probable proportion of different rock types, has demonstrated the limi-

tations of gravity interpretation urith inarJequate geological control. In

this caser even uith the large quantit,y of drill core availabler it is

extremely difficult to establish reliable density contrasts.

To discuss a relationship betuleen the presence of the granÍte and

development of magnetic anomalies ulould probably have called for a further

section to the thesis. This uas considered during the research project

but, as the granites líe ouùside the 0RRÛR00 area and there aPe no

granites knourn on 0RR0R00, it uas not considered a high prioríty problem.

The 'rBurra Granite'r cannot be studied because neithen the granite

nor adjacent contact rocks are exposed. llloreover, the airborne magnetic

data, contoured at 50 gammasr uas of 1ou.r quality.

It uas suggested that additional magnetic horizons might easily be

analysed in relation to the pattern shoun on Figs.5.1 and 5.2.

Other horizons uere analysed (pages SL and 82)

found for tlre interpretation made for the character

Hill magnetic bed. In contrast to the Tapley Hill

impractical to fully analyse other magnetic beds "

anomalies uas usually not sufficiently high to give

anomalies over a long strike lengthe and especially

and support u¡as

of the Lower Tapley

it u¡as found to be

The amplitude of

enough ueII defined

around suitable struc-
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tures. Lithologic and stratigraphic changes often made it difficult to

be sure the game magnetic bed uas unde¡ study " In some of the more

promising beds the problem of establishing the character of temanent

magnetization is comPounded by the Presence of strong induced magnetiza-

tion (viz" Holourilena Ironstone and ulUpa siJ-t,stone).

A?.4 It ruae suggested that an investigation should be made of the influence

of susceptibility anisotnopy and othen mechanisms on the production of the

obse¡ved remanent magnetism.

Susceptibility anisotropy tested on rock samples of Ulupa Siltstone'

HoLouilena Ironstone and Tindelpina shale fTlember r¡as lound to be small

(Rppendix 2, Tab1e 42.3), and aPPears to be too lor¡ to confine J2 to the

bedding. l.llhile the presence of J2 u¡as deduced, its eXplanation must

remain open to speculation until fresh ¡ock samples are available' Grain

sizes uilÌ be found to be important (p"g" 83) as has been suggested by

Evans (1972) '

support for the derÍved cJirection and suggestecl time of acquísiüion

for JI has recently appeared in another source. Embleton (19?3) has

given Palaeolatitudes for Australia in the Phane¡ozoic; his picture for

the ordovician f its ruell ryíth J] being acquired in lot¡r latitudes ' Per-

haps J2 is a soft component acquired recently by a larger grain size than

that r¡hich gives the harder Jl.

A?.5 It uras suggested that rt might be possible to determine more about

the boundary betrueen areas A and B, especially its atùitude.

During the study regional magnetic anomalies uere examined ulith this

in mind¡ but nothinq at all ruas found. Further r¡ork in other fields

has given support for the location of the boundary (mcX:-ray¡ Sumartojot

Tucker and Gostin, 19?5).
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A?,6 A poesibJ.e horizontal extension of the Anabama Granite uas suqgested.

There ie nothing in the magnetics to índicate extension of the body to the

northuast" The depth af 23 kilometers is consistent u¡ith the observed

gravity anomalÍes as indicat,ed by the modelling. It could be reinter-

preted to use smaller depths by making various uncheckable geological

assumptions, but u¡ith the present clata there is litüIe to be gained by

going further in the analYsis "
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Plate I (pocket) : Locality map of places referred to in the text

of t,he thesis .



Figure I.1 : Dist¡ibUtion of AdeLaidean strata in AustraLia.

Source of data - tectonic map of Australia and Neul

Guinea' 1971.
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Figure 1.2 Geology of the Adelaide Geosyncline '

Leqend,

I. fYlainly Cainozoic and fllesozoic sedj-rnents

2, Palaeozoic aranites
3. Cambrian sediments

4" Adelaidean sediments

5. Louer Proterozoic volcanics (Gaulle¡ Range

Volcanics )

6" Louler Proterozoic metasediments

'l " Lou.rer Proterozoic aranites and granitization
comPlexes

8. FoId axis

9. Fault
l0.LittledeformedAdelaideanandCambrianrocks

essential'IY unmetamorPhosed

Lt. fYlildly folded Adelaidean to Cambrian rocks meta-

morPhosed to chlorite grade

ltz. f'lloderately folded Adelaidean to Cambrian rocks
metamorPhosed to biotite grade

13. Strongly folded Adel-aidean to Cambrian rocks
metamorphosed to amphibolite facies

Source of data - geology base from Parkin (fSaS) and

SADIYI geology maPs; metamorphic zonee from Preiss

(19?1), 0ffrer and Freming (rsoa) and Binks (rszr)'
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Figure I.5 i Geology and BougUer anomalies of the northern part

of the Adelaide GeoeYncline'

The contou¡ interval is 5 milligats ' 0ver the area

insidathedoublelinestheBouguerdensityfor

¡eduction uas 2 .67 g/cn5. Nonth and south-east of

the double lines the reduction density ulae L'9 g/c^3

and 2.2 g/cn1,

Source of data - geology generalized after Sprigg

(fgsg); the Bouguer anomaly contours ara from

unpublished maPs bY the BITIR "
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Figure I.4 : Aeromagnetic map, geoloqy (overlay I) and interpre-

tation (overlay 2) of ühe northern part of the

Adelaide GeosYncline '

fYlaqnetic sources at or near the surl"ace

1"

2"

3.

4.

tïlagnetic Adel-aidean st¡ata
(?) dole¡ite dykes on the Eyre PeninsuLa

Iron Formations of thr¿ tYliddleback Ranges

fYletasediments (schists r phyllÍtes and acid
intrusives )

fYletasediments and intrusives5

Zones of maqnetic ano¡,a1-i-e-s-
-ãj-

A tYlagnetic GaulLer Platform strata at or near the
õurface (dePth range 0-I km)

B Strong broad anomalies due to unknoun sourcest
po"ãiury intrusive bodies (deptl-r range 2-5 km)

C Very ueakl very broad anomalies probably due to
sources in the depth range 5-15 km" Super-
imposed linear anomalies are due to magnetic
Adelaidean strata

D lllagnetic fYìt. Painter Block strata at or nea¡
t,he surface (dePth range 0-1 km)

E Strong broad anomalies due to unknouln sourcest
po""i.Uty of the kind on the ulittyama Block
(depth 

""n9" 
I-6 km). The feature circled

ulith a dasñed line is referred to in Chapter ?

F fflagnetíc lJJillyama Block strata at or near the
ãurface (dePth range o-1 km)

G Strong circUlar anomalies due to unknotlln sources
in lfre depth Danqe I-2 km" Anomalies in this
zone ate simiLar to zone F " The source rocks

' in the tuo zones are probabJ-y simÍIar

Source of data - geology after Sprigg (fSSS)' Aero-

magnetic contour map from SADffi 1:11000¡000 map ofl

S.A. (unpublished). The contour interval is 100

gammas "
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Figure 1.5
( pocket )

0RROR00 geological map shouing the localities ofl

ground magnetometer lines "

fTlagnetometer lines are numbered.



Figure 1.6
( pocket )

0RR0R00 aeromagnetic map of total intensity'

The contour interval is I0 gammas. The data ulere

necorded urith an airborne magnetometer at a con-

tinuous ground clearance of I50 m.



Figurel.?;TimeandrocktermsusedintheAdelaideGeosyncline'

In the study of maqnetic anomalies most attention

uas given to the LUilpena, Umberatana and Burra

Groups.

Source of data - Parkin (fsos, P.SI)'
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Figurel.E:Precambrianbasementcontourg,fonrnlinesand

other structural features in Soutlt Australia'

Source of map - Thomson (fsZO) "
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Flgure 2.1 Indax map ehouring 1;250r000 sheet names¡ the

localitles of drill. holes from uhich mate¡Íal u¡ae

teeted for magnetic susceptibÍIÍty, density or

ml.nenal.ogy¡ and the localities of ground magneto-

meter gurvc¡ys.

A table of drlll hole namee and tests carried out

is included Ín AppendÍx At; a table of magnetometer

surveye is íncluded in Appendix 43.
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FÍgure 3.1 (a) and (b) shou total field aeromagnêtic flight

charts and the interpreted anomalias from nean surîace

souroeâ. (b) iLtustnates hour ambíguity in selected

anomalies can occur if there are tu¡o reasonable base

Ievels urhich can be chosen. (c) itlustrates the

interpretation given to magnetio anomalies on parü

of the Peterborough 1e63r360 map area. Arrouls shou

the position and sÍgn of peaks of anomalies; dots

shoul the location of photo cenünes along flight lines.

The original scale ofl the geology base maps and

magnetic anomaly compilation sheets uas l-247r52O.

The horizontal scales of the three diagramsa¡e shourn

belour (c).
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Fígvxe !J- r Overlay of interpreted locations of shallow magnetic sources on a simplified

geological rnaP of ORROROO.

Legend - geology Leeend - magnetics (overlay)

Caino zoic

?alaeozoic

Froterozoic
(Adelaidean)

1 Sediments

2 Hawker Group sediments

3 Wilpena Group sediments

4 umberatana Group sediments

5 Burra Group sedí¡nents

6 River Wakefield Group (Cal1anna Beds)

7 Diapíric breccía

8 Geological boundarY

The arnplitude of aeromagnetic

anomalies at each source Posi-
tion fa1l in the following
ranges

1. 5-2o ga¡nmas

2. 21-1æ rt

3. 101-46 .|

4. 4or* 't

In Area B (westerri part) tt¡e anplitudes

of anqnalies usually lie in iìange l;
in Area A, amplitudes often lie in

Range 2 or trigher.

Source of data - geology simplified aftet Binks (19óS); magnetics cornpiled from a

study of original aeromagnetic flight charts'
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Figure 3.3 GeophysicaÌ inteipretation given to . tu¡o

adjacent fliqht profiles across a synclinal- structure

near Peterborough.

The heavy black lines on the geological section are

interpreted magnetic beds. 0n the flanks of the high

anplitude anomaly the selection of partly resolved

lou amplitude anomalies possibly caused by uleakly

magnetic beds is very difficult. The koy to uhether

a panticular lour amplitude bump indicates the posi-

tion of a magnetic bed comes from the study of

adjacent profiJ"es or profiles from another localÍty.

For example, on the upper sectionr a magnetic bed is

shou¡n just above the contact betueen units E (Ulupa

Slltstone) and D. The amplitude of the anomaty is

about 5 gammas. 0n the louler sectionr the oorrasPon-

ding anomâfy is beüter resolved and has an amplitude

of about 15 gammas 
"



'{

I

I

I

Pt'

i
!

\l|
ê
oè
I

f ---F--A--:l

A

o

i:::ìI'
,l

i
¡

r
a

I
I

f,

Ë

EF

t-/.,c
I

I c D

B c D

o
€
C'
a

ì
I

I

I

I

i

i
I

t_
300

200

roo

o
¡
I

I

I

t
¡

I
I

o

I EFE

LOC^lllY

A

5

Fis. 3-3

o

_-'- -' ---¡-- __'

a

'ù

oF no¡oo

km
DHI 72



Figure J.{ positions of rnagnetic beds (blach línes) within Adelaide systeur sedíments on oRRoRoo

Legend - geologY

Cainozoic

Palaeozoic

Proterozoic
(ådelaidean)

1 Sed i¡¡ents

2 Hatrker GrouP sediments

3 Hilpena GrouP sediments

4 Umberatana GrouP sediments

5 Burra GrouP sediments

6 River Þtakefield Grotrp (Cal1anna Beds)

7 Diapiric breccia

I Geological boundarY

- nagnetics

9 Magnetic bed

Source of data - geology sinplified after Binks (1968); uragneticscompiled fron

a study of original flight cbacts and L:47r5b scale geological

m¿ps.
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Figure 3.5 : Interpreted position of magnetic beds in tha

stratigraphie suocession for 0RR0R00'

The maximum amplÍtudes of aePomagnetic anomalies

racorded over the various magnetíc beds ate

indicated Ín gammas.

Source of daüa - rock relation díagram from Binks

(f968)¡ rnagnetícs compiled from a study of original

fliqht charts and 1t47r52O scale geological maps
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I

Figure 4i1 (.)

(u)

The upper diagram shous the results of reading

a vertical field fluxgate magnetometer at the

same stations on tulo different days. The loular

díagram shouls the differencea betueen the tulo

sets of data. Tha envelope of the differcnces

is 10-20 gammas ruide and is attributed to

reading errorts.

t/ertical field profile acDosa the Louer Tapley

HÍIl rnagnetiÉ bed.
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Figure 4.2 Stratigraphic column for the louler part of thê

Tapley Híll Formation in tha lllaukaringa area'

The Lourer Tapley Hill magnetic bed is interpret'ed

to lie betueen the tulo arrouls"

Source of data - lield urork in the Ujaukaringa aDBa'
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FÍgure 4.3 : Four interpreted vertical field magnetometer profites

across the Lotuer Tap1ey Hitl magnetic bed. (The

locations of the profiles are shoun on Figure 4.4(c)).

The field profiles are draun on an arbitrary base

Ievel-. The directions indicated on the right hand

side of the profiles are measufed east of geognaphic

north. Note that the amplitude and distance scales

on the diagnams are different. Data points on the

field profiles are indicated by vertical lines; the

grid intervals flor cotnputation of the theonetical

profiles are indicated in metres. The Yudnamutana

Subgroup (Appila Tillite) is shoun as the shaded

formation on the geological cross sectionsi The

inset clocks shoul the effective direction of bhe

eartlrrs field (t') at the localities, and the direo*

tion of the effectiUe magnetization (Jr) in the

models for uhich the theoretical anomalies ulere

computed.
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Figure 4.4 (") & (b) Tulo interpret,ed verticaL field magneto-

meter profiles acîoss the Holoulilena lronstone

(Yudnamutana Subgr{rup) " (c) shours ùhe localities

of the prof iies on Figures 4.3 and 4./+ on 0RR0R00'

The field profiles are draun on an arbitrary baee

Ievel. The directions indicated on the right hand

side ane measured east of geographic north. Note

thaù the amplitude and distance scal-es are different.

Data points on the fielcl profiles are indicated by

vertical lines; the grid intervals for computation

of the üheoretical profiles are indicated in metres.

The eonæ of outcrop of ironstone beds are indicated

on the cross sectioræ by thick black lines; in these

zones individual ironstone beds are about 1 m thick

and are separated from each other by siltstones.

The inset clocks shou¡ the effective direction of the

earth's field (T') at the localities, and the

direction of the effective magnetization (¡') in

the models for uhich the theoretical anomalies uere

computed "
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Figure 5.1
(pocket )

Total field aeromagnetj.c anomalies over the loulet

part of the Tapley Hill Formation (Lourer Tapley HilI

magnetic bed) in the Adelaide Geosyncline.

Source of data - geology from SADIYI geological maps;

magnetic anomalir:s for 0RR0R00 from a study of aero-

magnetic fliqht charts, magnetic anomalies for othen

areas from SADÍYI contout maps of total magnetic inten-

sity.



Figure 5.2 Areas of characteristic total field magnetic

anomalies over the Louler Tapley Hill magnetic bed

in the Adelaide GeosYncline'

The characteristics are as folloule:

Charactenistic I - anomalíes over S' SE and E dipping

beds are negative; anornalies over N, NtlJ or UJ dipping

beds are positive; t'he anrplitudes of negative

anomalÍes exceed thoseof positive anomalies'

Cha¡acteristic 2 - ahomalies oven S and E dipping

beds and N and lll dipping beds are negative; the

amplitudes of anomalies oven S and E dipping beds

exceed those over N and llJ dipping beds'

Charactaristic 3 - anomalies over E and l'lJ dipping

beds are positive¡ the amplitude of anomalies over

tll dipping beds are higher than over E dipping beds"

The locations of tulo anticlinal structures near

lllaukaringa, uhere detailed vertical f ield ground

magnetorneter traverses uere put in, ate arroued

(c and o).

Source of data - Figure 5.1'
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Flgure 5.3 : VertÍcal fietd ground magnetometer profilas over the

anticlinal structucee E and D near llJaukarS'nga'

The unít shaded uith small circles is the Yudnamutana

Subgroup (nppifa Tillit,e). The grey ehaded unit

corresponds uJith the Louler Tapley HiII maqnetíc bed

at a depth of 100-200 m beloul the surface. Note

the change of anomaly sign around structures.
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Ffgure 5.4 Amplitudes and areâs under anomalies attributable

to the Louer Tapley HÍI1 magnetic bed, plotted

against strike direction'

Solid points are for data from Area D, circles are

for data from Area C.

The convÞntion for strike is as follous ¿

ujhen standing direcùly over the interpneted posítion

of the Lourer Taptey Hill magnetic bed, facíng doun

dip, the strike is measured east of no¡th to the

direction of the rtght hand. 0n the figuret

strikes have been plotted beyond 3600 to group the

data from each areä. The dashed line gives the

zero level for the sÍnusoids fitüed to the data'

See text of Chapter 5 for furthet discussion'
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Figure ó.1 r i4agnet:i.c features on m.RoRæ which are not caused by rnagnetic beds within the

Adelaide System sediments.

Legend - geology

A Cainozoic sediments

B Melaidean sediments

C Diapiric breccia

Legend - magnetics

D Li¡æar magnetic feature (maximum arnplitude shov¡n in garnmas)

B Localizeci magnetic feature (amplitude in garnmas)

F Group of riragnetic anomalies (average arnplitude in gammas)

G i$on-rnagnetic zone

Ðiapirs with strong associated aeromagnetic anomalies are shown thus: Baratta (1OO)'

Arrowed localities 1 and 2 ate discussed in the text of Chapter 6. Magnetic features

recognized previously by Bennett (1968) are indieated with a B; features recognized

by Tipper ard Finney (19óó) are indicated with a T-

Source of data - study of aeromagnetic flight charts and 1:47r5b scale geological

maps of CRRCR.OO.
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Figure 6.2 Interpreted linean cross cutting magnetic features

near the toun of 0rroroo, uhich are unlikely to be

caused by magnetic beds uithin Adelaide Systenr

sediments. Linear features attributable to the

Louler Tapley HiIl magnetic bed are also shoun.

!$.gq qeoloqy

Unshaded unit - Quaternary sediments

Grey unit - Tapley HilI Formation

Ci¡cled unit - Yudnamuùana Subqroup (Applla Tillite)

L eg_e¡9 _-_ t op_ogE-a p hI

Narrou dashed lines - roads

Heavy dashed line - railuay line

Leqend - maqnetics

The peaks of anomalies are indicated by arrous

(amplitudes in gammas). Linear features are

indicated by heavy lines.

Soulce of data - aeromagneùic fliqht charts and

12471520 scale geological maps.
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rigure 6.J Positions a¡d anrplitudes (Sammas) of aeromagnetic

anomalies over areas of diapiric breccia on oRRoR.m.

The areas of breccia ate numbered for reference in

the text of Chapter 6.

Sotrrce of data - aeroc¡agnetic flight chàrls and 1zl17.r5ZO scale

geological araPs-

-¡Þ
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Figure 6.4 Interpretation of magnetic anornalies near Hesso'

attributed to a mernber of the Eyre Peninsula dyke

guarm.

Leoend

I. CainozoÍc sedimente

2. Flat lying Adelaide System sediments

3. Geological boundarY

4, Creek

5. Road

6. RaiIuaY line

7. Zone of magnetic material indiaated by interpre-
tation of aelomaqnetics

8. Ground magnetometer tDavef,se

g. tTlabnetic dyke indicated by interpretation of
úerüical fleld ground Pbofiles

source of data - sADlYì geological maps and aeromagnetic

contour mapsi field ulork in the area"
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Figure 7.I Interpreted depths to magnetic sources in the northern

part of the Adelaide GeosYncline.

Depth estimates ale shoun in hundreds of metnes 
"

Source of data - BfYlR Records (depths originally scaled

in feet).
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Figure B.I Dry specif:'.c Aravity loqs fon dritl core from the

Lyndhurst DiaPir.

Source of data - SADffi general drilling proqram ' L966'
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Figure 8.2 Frequency hístograms of drY density measurements

on Adelaide SYstem sediments.
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Figure I
( poeket

a.o Density Pf,ofiles acloss the Adelafde Geosyncllne'

The Bouguer densities used for the calculatlon of

Bouguer anomalies are shorun on P¡ofile A' The

daehed line beLou each gloup of density pfofiles

shorlle the topography as récorded at the gravity

statLons.

Source of data - origLnal elevations and Bouguer

anomaly values from BIYIR maps (eougrJer densiby

z.a7 g/cn3\ "



Figure 8,4 Frequency histograms of dry density measulements

on drill cote from the Anabama Graniter and

schists in the Broken HilI anea.

Source of data - original measurements on schists

provided by Broken Hill South Pty. Ltd.
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Figure B;5 : Dry specific aravity logsr for drill core from the

Anabama Granit'e
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Figure 9rI Bouguer anomalies over the noDthern part of the

Adelaide GeosYncline.

The contour interval is 5 mllligals ' Anomalies

arrouled and numbered are discussed fn the text of

Chapter 9.

Source of maP - BtYlR.
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FigUre 9.2 I Bouquer anomaly profiles and generalized geological

cDoss sections in areas ofl granitic nocks on the

eastern stde of the Adelaide Geosyncline'

The dots are Bouguer anomaly values recorded on

adjacent lines of gravity stations. fTlodels uere

determined to account lor the dashed Bouguer anomaly

profíles. 0n díagram B, Profile 2 u¡as used for

model studíes. In the atea of Profile 2r material

at the surface consists of Cainozoic sediments"

Profile l- fon anomalies on a single line along

latitude 32o corresponds uith the generalized

geological cross section.

Source of data - BfYlR 1;2501000 maps of Bouguer

anomalies. The plotted points on sections A and C

are fo¡ data neduced uith a Bouguer density of

2.67 g/cns; on diagram B the data uere reduced uith

a Bouguer density of 2.2 g/cn3.
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Figure Ç.J a Geology and geophysics for the area of the Anaba¡na Granite

(Bouguer Anonraly 14) '

The driÎ1 holes shwn on the figure were located on Anaba¡na

Hí11. Ánaba¡ra Hill is the index point for the geophysical

nodels shown on Fígures 9.4 and Ç.J. The distance scales

on Figures 9.3, 9.4 and 9-5 arc the sãne'

Source of data - geology and magnetics - see figure;

Bouguer anornaly contours frorn the BMR map of OLARY'

The Bouguer density used for reduction of the data was

2.67 e/qrr3.
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Flgure 9¡d a Geology and geophysics for the Glenorchy area

(Bouguer AnomaJ.y 11).

lYlodele deüermined to acoount for the gravlty anomaly

are shouJn on Figures 9¡7 and 9.8; üheoe are for a

profile along AAr .

Soutce of date - geology and magnet'ice - see figure;

Bouguer anomaly contours f¡om BfÍlR maps of CURNAffi0NA

and FROfflE. The BoUguer deinsity usdd fór reduction

of the data for oomputatiorl of the map waà 2.6? g/am3,
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Figure 9.9 Geology and geophysics for the ffit. Painter area

(Bouguer AnomalY 5).

Source of data - geoloqy - see figure; Bouguer

anomaly contou¡s from the BIYIR maps of COPLEY and

FROME.
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Figure A2.1 : Vofume magnetic susceptibility measu¡.ements on

the Tindelpina Shale [Ylember
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Figure A2.2 Volume maqnetic susceptibility measurements on the

Appila Tilllte - Ajax Mine Area (onnonoo).
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Figure A2.3 g volume magnebic susceptibility maasuDements on the

Tap1ey Hill Formation and Tarcouie Siltstone -

lllaukaringa Area.
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Figune 42.4 : Volume magnetic susceptibilÍty mBasutements on

Quaternary sediments of the lllallouay P1ain"

The shaded unit on the cross section is interpreted

to be Adelaide System sedirnents.
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Fígure 42.5 Histograms of volume magnetic susceptibility

measurements on surface samples of Adelalde System

sediments.
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Figure A6.1 Theoretical verticat fiel-d magnetic anomaLies

and an illustration of the method of determining

the effective dinection of magnetization in

magneLic beds. See text of Appendix A6 for

discussion.
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