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SUMMARY

Between mid-—September and mid-November, 1965, the Bureau of
Mineral Resources flew a detailed asromagnetis survey of five areas in the
Strangways Range to the north and north-north-east of Alice Springs. A
total of 115 square miles was surveyed with the primary purpose of outlining
possible extensions to known copper and apatite deposits and any anomalous

areas nearby. A second aim of the survey was to assist geological mapping.

This Record outlines the regional and local geology and briefly
reviews previous investigations in the general area before presenting and
analysing the aeromagnetic data. The operational details of the survey and

an outline of the interpretation methods employed are given as Appendices.

Of the sixteen known mineral occurrences, five have strong mag-
netic expression, three others are probably correlatable with two magnetic
anomalies, and a further two occurrences are very close to a fault interpreted
from the magnetic data. Further ground investigation is recommended in the
vicinity of six of the deposits. Many other anomalies were recorded in all
areas, and the majority are due to bodies either outcropping or within 50
feet of the surface. Many, if not most, of these bodies are believed to be
steeply dipping lenses and prismatic bodies of amphibolite interjacent with
less magnetic gneissic and schistose rock. Ground investigation is necessary

to differentiate betwéen mineralised and non-mineralised magnetic bodies.

Thirty-one faults have'been interpreted, many of which coincide
with photo-lineat features, and three fold structures have been tentatively

proposed .
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i ‘ 1. INTRODUCTION

Between 20th September and 16th November, 1965 the Bureau of
Mineral Resources.flew a detailed aeromagneti%\survey of parts of the Strangua&s
Range in the Northern Territory. The region surveyed9 totalling 115 square \
miles, comprises five small areas around the fringe of the ranges. These
areasy, shown in Plate 1, extend from the northern part of the ALICE SPRINGS
13250 000 area into the ALCOOTA area. v

The survey was requested by the Bureau's Resident Geological
Staff in Alice Springs. The primary purpose of the'survey was to outline
the probable extensions of known mirneralised deposits“and'any anomalous areas
nearby., In Areas 1, 2, 4 and 5 limitel copper mineralisation has been found
assoclated with magnetite, and in Area'3, three mineral depogits are known,
each consisting of magnetite, apatite and zircon. A second aim. of the survey
was to assist geological mapping,,especially where the. solid geology is
obscured by Quaternary alluvium. Gy

Almost all previous.investigations involved the mapping or study
of .a large region, of which the aeromagnetic survey areas constitute only
small.parts. .In a paper on the:geology of the Northern Territory, Hossfeld
(t954) described the metamorphics of the Arunta Complex which he divided into
the older Arunta Series and the younger Riddock Series, the latter forming the
Harts Range to the immediate east of the survey area.- The first comprehensive
vregional map was made by Joklik (1955) during his survey of the Harts Range.
His more detailed mapping,- 1nvolving the subdivision of Hossfeld's Riddock
Series; did not extend westwards ‘to include the Strangways Range. During 1957
and 1958 the Commonwealth Scientific and Industrial“Research Organisation made
a regional study of an extensive’ part of the Northern Territory including the
Strangways Rarige. As part of this investigation Quinlan (1962) reported on
the geology; Ryan (1962) on the mineral occurrences,and Mabbutt (1962) on the
geomorphology° Quinlan has also.described the regional geology of the Alice
Springs area in a Bureau Record (Quinlan9 1959) . The. greater rart of the
HERMANNSBQBG, ALICE SPRINGS and JLIOGWA CREEK areas: has recently been mapped
by Forman, Milligan and McCarthy¢(1965)

E More detailed mapping of the five survey areas has recently been
cémmenced by the Bureau's Resident Geological Staffkin Alice'Springs. By photo~
interpretation supported by ground investigation, the rocks have been broadly
grouped into lithological sub-divisions of the Arunta Complex and geological
strikes and faults have been delineatedo All known mineral occurrences have
been 1nspected in the fieldo The geology shown in the plates which accompany
this . report, and the geological descriptions of the, five areas; are based on

[
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this work. Previous workers have examined some of the miheral deposits; Owen
(1944) and Jensen (1944) reported on the occurrence of apatite in Area 3,
Bell (1953) described the Pinnacles copper workings in Area 4, and Thomson
‘(1950).reported on the‘copper exposure in Area 5,

In 1961 a helicopter gravity reconnaissance survey was made of
much of the Northern Territory. The data obtained from the Amadeus Basin area
have been presented as a Bureau Record (Langron, 1962). As this was a Tecon-
naissance survey the gravity pattern is correlated with broad regional features
and the degree of resolution is insufficient to be of great assistance to the
detailed aeromagnetic survey. A ground magnetometer survey was made in 1965
by Geopgko Ltd. over a chalcopyrite-magnetite deposit 4,000 feet north-west of

Southern Cross Bore in Area 4. The results of this survey are not known.

An airborne magnetic and radiometric reconnaissance survey of the
Amadeus Basin was flown in 1965 (Young and Shelley, 1966). The magnetic field
was found to be highly disturbed in the northern half of the ALICE SPRINGS area,
where many anoma}iesioﬁAoVér‘2,OOO gammas_Weré.deteéted. Most of the radio-

metric data were cortelated with broad geological features.

2, GEOLOGY

The five survey areas represent pérts of the Arunta Block composed
of ancient metamorphics of the Arunta Compiex. The rocks of the Strangways
Range originated as sediments with some interbeds of volcanics. During at
least two periods of regional metamorphism these rocks were altered to meta-
morphosed calcareous sediments, amphibolites, quartzo-feldspathic gneiss and
garnet-mica-feldspar gneiss with some bands and lenses of quartzite, (Youles,
1965). Various schists have also been found in subordinate amounts. Following
the procedure adopted by the geologists in Alice Springs, the term 'amphibolite!
is applied throughout this Record to all unspecified basic igneous rocks known
to be metamorphosed. These occur as lenses, plugé9 sills and flows. Small

isolated outcrops of ultra-~basic intrusivés are alsq Known.

At least two orogenies are evident in the north-eastern margin
of the Amadeus Basin and there is evidence to suggest that both were precedéd
by an earlier period of folding and metamorphism. The Arunta Orogeny pre-dated
the deposition of the Amadeus Basin sediments and caused the deformation and
moderate to high grade metamorphism of the Arunta Compiex, The Complex was
isoclinally folded about nopih—south axés and was later tightly refolded about

steeply dipping east-west axes. The later Alice Springs Orogeny caused recum—

bent folding of the older rocks, possibly with some metamorphism in the Strangways

Range area, (Forman, Milligan and McCarthy, 1965). Faulting, mostly of unknown

age, is common throughout the Arunta Block.



Detailed geology

Area 1. This area which is mostly soil-covered has a few scattered
outcrops of mediummgrained amphibolite, the follation of which strikes at 070o
and dips at 55 nor+hwards (Plate 2)e East of Redrock Bore an outcrop of banded
quartz-—-garnet-magnetite rock has been mapped trending 130 and dipping very
steeply northe=castwards. The rock consists of narrow alternating bands of .
quartz and quartz/magnetite with scattered garnet throughout.

Two mineral deposits, each of magnetite and chalcopyrite, have
been found in the centre of the area., The minerals occur in veins which are
up to 300 feet long and 10 feet wide, and whose strikes appear to be parallel
tolthe regional trend of the foliation. There are also substantial areas where
magnetite floatersdoccur. Weak copper mineralisation‘has also been observed

in a shear at the contact of the amphibolite-rich zone dnd gneiss to the north,

_ Area 2, Almost all ‘the area is of gneiss and amphibolite, the
latter mostly occurring as bands concordant with the gneiss (Plate 4)e These
bands are generally 10 to 30 feet ‘wide, too narrow to be marked on the geologn
ical map. The strike of the foliation is commonly northerly but becomes easte
west in the extreme north and south. Many amphibolitic and ultrabasic intrusives,
some with associated magnetite, also have exposures too small to be shown.

Faulting of variable strike is commono

A copper exposure in the central part of the area is a secorndary
ironstone body 500600 feet long and up to 60 feet wide, ‘which strikes due
north and dips at 55 east, parallel to the regional trend - in the area. The
body occurs in metamorphosed limestone. Secondary copper minerals are prominent
and smaller amounts of galena and haematite have been noted. It is not known
whether the mineralisation is associated with nearby basic intrusives. At the
two copper localities in the north—east of the area, secondary copper minerals
and limited chalcopyrite-have been found in a basic intrusive elongated northe
south, parallel to the strike of thg country rock..

Area 3. Three-majorvrock'groups within the Arunta Complex hate
been recognised in this area (Plate 6). The most important of these econome
ically is a metamorphosed limestone in which three mineral deposits are known,
each consisting of magnetite, apatite and zircon. The apatite is believed to
have formed by the pneumatolytic. replaoement of limestone by fluoride-rich
fluids. The three deposits occur in a belt, one mile long and 500 feet wide,
trending northwsaste. The apatite is present throughout the limestone probably
in amounts of the order of 10%, and its tonnage is estimated %0 be 200,000
tons per vertical foot. The attitude of the deposits is not yet known with
certainty because of the masking effect of Tertiary weathering. At the

eastern outcrop, however, the limestone is”overlain,"probably conformably,
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by quartz-muscovite-schist which trends north-north-east and dips at 70o to
the westnnor'{;vhwwest° In addition, from photo-~interpretation supported by
ground. investigation9 the probable strikes of the central and western outcrops
are 045o and 085° respectively, and the dips are steep in a northerly direction.
Small bodies of pegmatite, coﬁsisting almost wholly of feldspar with minor
quartz, have infruded the limestone. The largest outc&bp measures 24 feet by

10 feet. OSmall masses of phlogopite have also been seen in the limesténe.

The remaining two rock groups consigt principally of amphibolite
and gneiss. The division‘is based on the relative amounts of these two compon-
ents, and there is tqérefore; a gradation betweén the two groups. The trend
of their foliation is variable. In the extreme south this is easterlys in
the north-west there is a swing through north-east to north, whilst in the
south-east of the area the swing is towards the north-west. Faulting is common,
the dominant trends being north-west and west. North—ecast faulting has also

been observed.

Area 4. The rocks of this area have been divided into two broad
lithological groups, cne of.gneissp amphibolite and schist and the other of
marble and hornfels (Plate 8). The two groups are generally well—defired and
only in the south-oast is there any evidence of gradation. The strike. of the
foliation ié very variabley, the major changes being elther sgide of fault planes.
The long meridional fault in the central west of the area is a good examples
to the west, the trends are north-north-west to north-west whereas on the

eastern side they swing from north-north-east-to’east. . In the north~east of
the area, the trends are: nnrthﬁnorthﬁwest, bevoming- westerly across a fault
plane. From the curvature of<the -trend lines. shown, foldlng has obviously
cccurred; the major fold &xes ;are_believed to strike generally north whilst
minor cross—folding 1s though+ to ex1st throughout the area,

Copper m1nera1isat10n has been observed at a number of localities.
Half a mile north-west of Southern Cross bore, massive magnetite-chalcopyrite

has replaced a lens of metamorphosed limestone oocupylnﬁ an area 400 feet long

‘and 20 feet wide. The magnetite is concentrated in the noges of steeply

plunging folds along the contact with gneissic country rock. A small basic
boss, heavily stained with seconda&y copper minerals, has intrudgd the lime-
stone. The other deposits, including the Pinnacles workings, are found
north-east of Southern Cross bore and are veins of bornite, ankerite and
quartz in marble. The mineralisation occurs in a belt about 1,000 feet wide
and two miles long trending north-north-west approximately parallel to the
strike of the country rock. Included within this belt are two ironstone
capped hills each about 500 feet long and 10 to 20 feet wide. It»ié.th:ought
that the ironstone may have been derived from sulphide deposits but its sig-

_nificance is not understood. Secondary copper ore has been won from an opencut

on the hanging wall of the easterly of these bodies.

B
Y
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. Area. 50 The whole area is shown as. undifferentlated PremCambrlan

© rocks either outcrqpping or beneath Cainozoic cover (Plate 10). Three faults _
strlke northawest to westmnorthwwest, and there is evidence of weaker faulting
_ stniking north-east. By photo=interpretatlon the rocks north of the central

‘, fault"and'those south of.the southern. fault are belleved,to be similar, con=-
sigting.probably"of granitic gneiss with banded.amphibolite. .Between the two.
southern faults the rocks have different photOmcharacteristiCS and. are thonght
t0 be predominantly schist with some 1ntrus tve (9) amphibolite. Tignt iso; .
clinal folding about northmwest trending axes occurs west and east of the map
area, and is believed to bé present also within the survey area. .There are

1arge open folds and domes of varlable trend in the north and east.

A copper prospect in the. north-central part of the area has been

~ examined by Thompson (1950) who stated that quartz-magnetite-haematite lodes
upﬁto 14 feet wide occur in altered gillimanite~-sericite-schists. The mag-

“ netite and haematite ebe found either as disseminated erystals, or with quartz
in more clearly defined lode channels. dees\of both types crop out fen
approximately 19360 feet along a!115° strike and dip of 80° northwards, and
they appear to he closely associeted with amphibolite sills. The only surface
copper mineralisation is sporadic‘and weak carbonete staining. A pif~12 feet
deep has been dug in the centre of the lode. Assay values of 0.5% and 1%

‘copper were obtained at the 5 feet and 9 feet 1evels respectlvely°

3. RESULTS AND INTERPRETATION

- The aeromagnetlc data are presenfed in Plates 2 4, 6, 8 and 10
as contour maps of total magnetic intensityo Plates 2, 4, 6 and 8 are at a
scale of 1:22,500 whereas the scale for Plate 10 is ‘i°24;000o A basic contour
interval of150 gammas has been used for Areas 1, 2 4 and 5. In Area 3 the
relatively low degree of magnetlc dlsturbance9 in the eastern part parflcalar1y9
‘_has_allowed for contours at a LO_gamma interval. Corrections have been made
- for the diurnai,vériation of the total field but the earth's regional gradient
has not beem removed. All intensiti‘values’are relative onlj and are referred
to a single arbitrarily chosen datum. S |
' Plates 3, 5, 7, 9 and 11 show the qualitative interpretafien’of
the magnetic data in the form of magnetic trend-lines both positive and nega-
tive, interpreted faaltsg and zones of magnetlc distrubance. The geological
1 significance of these magnetlc features is dlsoussed for each area. The
zoning is based on differing ovezail_magnet;c patterns, and although the
" zones have geoleglcai significance, no implication is made thatxthe zonal
, boundaxy exactly refiects a la.thf\logical'boundary° Positive and negative

trend-lines represent the axes of magneitic ‘ridges* and ‘troughs’ respectively.
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Generally a magnetic body produces a magnetic high with an adjacent magnetic
low. Itfﬁbuld be npted at this stage that the apical axis of an inclined
prismatic ﬁagneticfhbdy does not generally coincide with either a positive
or negative trend-line but is'usually dié#laced to the negative side of the

positive trend-line.

Selected anomalies have been quantitatively analysed to provide
information on the depths of burial and widths of the causative magnetic bodies.
.All areas surveyeg;show a considerable degree of complexity in the magnetic
pattern. The majority of the anomalies are themselves complex, being the
resultant of the magneti¢. contributions from more than one source. Conseq-
uently, the number of anomalies suitable for accurate analysis represent a
small percentage of the total. The contour maps show a series of lines,

. A=A', B-B' etc. where magnetic profiles were constructed from the contours, .
normal to the magnetic strike of the anomalies. The data obtained by analysing
the con@tructed profiles are given for each area. Some of the selected anomalies
have been further analysed to yield dip angles of bo%ies and apparent magnetic
susceptibility contrasts. The caléulated depths are considered accurate to
+ 15%. The calculated widths of 5odies can in general‘be qonsidered to rep-
resent maximum values. The magnetic bodies need not necessarily be homogeneous,
but mky‘consist of a series of bodieéisufficienxly narrow and closely spaced
that the magnetomeler was unable to even partially resolve their individual
magnetic contributions.
Area 1

i This area divides naturaily into three zones of contrasting magnetic
character Q?léte 3)e Zone A in the north iF represented by a méjor complex
anomaly with a maximum amplitude of 2600 gammas. The anomaly is partially
4fesolved into at least two simpler anomalles but its northerly continuation
was not covered by the survey. Zone B is charactérised by a series of sube
elongate anomalies with an average amplifude of 100 gammas although larger
anomalies of up to 700 gammas wers detected. Zone C in the south contains
tﬁo major anomalies of 4600 gammas and 2250 gammas. Almost all magnetic trends
lie between east-north-ecast and east—-south~east. The trends in zones & and G
aré biased to the north and south respectively of due east. Only in the

extreme eastern'part of zone B is there a large divergence from edst-west.
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Dhta derived by quantitative aﬁalysis of constructed profiles
(Plate 2) are tabulated below 3=

Section Depth of magnetic body below Half-width of magnetic

ground lewel (in fe@t) ‘ bd@y-(in,fegt)
A-bt 200 400
B-B! 250 approximate R 1200 maximum
C-D | 150 | 600
D-E 5 to 100 500
Pt 500 maximum 1400 maximum
G5! _ 500 maximum 1600 maximum
H-H' 100 400
JJ ! 0 ‘ 400
K-K! 50 - 500
L-L* 50 T 600
MM 0 700
N-N* 200 200
P-P! 0 100
Q=Q less than 50 100

The limited known gsology affords éome control on the interpre-
tation of zonal significance. The amphibolite-rich zone (use of 'zone' here
is geological) in the southaeast of the area is clearly reflected by an anomaly
of 700 gammas crossed by J-J'V(Plate 2)9'3A1though the. contours suggest a
single anomaly, the séurcesbody is proﬁéﬁiy a series of paréllel ‘amphibolitic
bands too closely space@ to be resolved.' Similar anomalies in zone B, e.g.

" those crossed by N-N', P~P' and K<K', are also expected to reflect amphibolitic
bands'and lenses. The generally smaller amplitudes that that of J-J? are
partially due to fhe greater depth of burial of the magnetic bodies, but are
also though to signify smaller percentages of amphibolite relative to inter—
jacent strata, probably gneisse oSome of the anomalies in zone B hﬁve been |
analysed to give +he apparent susceptibliliity contrast between the magnetic
bodies and the surrounding rock. The average value obtained, of the order
qf:2oo}ii10m3 C.8e8s units, is comsistent with the contrast expected Hepween
a@p@ibo%@te and gneiss. As most of the magnetic trends in zene B are generally
ﬁaxaliel, both with respect $o each other and to geclogical strikes,; the meta-
basics are concordant w4+h the metamsediments and were therefore originally

lavamfIOWS or sills. Their attit ude 1s near—vertlcala

The laxrgest anomaly in .zone C was detected over an outcrop of

banded quariz-garnet-magnetite rock which strikes parallel to the anomaly trend.



The known outcrop, measuring 750 feet by 1300 feet, appears to extend for a
considerable distance beneath Cainozoic cover; the dimensions of the magnetic
body causing the anomaly crossed by L-L' and M-M' are slightly more than ons
mile long and approximately 1400 feet wide. Its dip has been calculated to
be 80° to the north~east. This rock=type is probably responsible for all
anomalies in this zone although those crossed by sections CmD and D-E are
lower in amplitude. In the case of the former anomaly this can he partially
explained by the increased depth of burial of the causative body. The anomaly
crossed by D-E is due to a slightly narrower body, and its amplitude is
possibly reduced also by the negative effect of the magnetic bodies to the
north. )

The complex énomaly in qane A is due to at least two magnetic
bodies up to 500 feet below ground level. If these were outcropping, the
resultant anomalies would have amplitﬁdes as great as those detected in
zone C, and it is more than possible that the magnetic bodies in both zones
arg of the same rockmtypeol This could signify a fold structure about an
eagt-~west axis such that éones A and C represent the two limbs of the fold.
This concept is supported by a curvature of both magnetic trend-— lines and
known geological strikes. In the eastern part of zone B, the curvature is
particularly noticeable and in the centre of the area between faults f4 and
f2 the positive trend-lines appear to form a closure to the eagt. Assuming
the depth determinations in zone A to bé reasonably accurate, fhe suggested
fold would have 1o be synform. However, the dip directions shown on the
géological map in the vicinity of section P-P' (Plate 2) imply that the fold
is antiform, but this could be a local fold within a major synelinoriuﬁo
This fold concept is only tentatively proposed and further mapping is nsc-
essary to test its validity. Unfortunately the anomalies in zone A are in-
sufficientlyvpbmﬁlete to enable reliable dip-angles to be determined, but a
southerly diﬁ is indicated.

Three faults have bsen interpreted from the magnetic data. Fault
f1 is based on a displacement of magnetic trend-lines, and the difference in
strike and depth of burial between the bodies causing the anomalies crogsed
by L-L' and C-D. Both of the kmown copper prospects occur very close to a
second fault f£2 interpreted from a displacemeQi of magnetic trend-lines and
the co—linear termination of a number of anomalies. The south—easﬁern part
of this fault, and its continuation south-east of the survey boundary, is co-
incident with a strong photo-linear feature. Further ground investigation
should be made where the interpreted fault crosses the large outcrop south-

east of the southern copper exposure, to test for faulting and mineralisation.
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Any extensions to the kmown deposits are expected to occur along the fault'plane.
The northern deposit is also close to, and apprSXimately parallel to, the anomaly
crossed by @-Q'. The significance of this will also be known only by ground ine-
vestigation, but the anomaly could be due to a basic intrusive perhaps assd&iated
with ore-genesis. Fault f3yis interpreted from a change in magnetic trend--x

directions, although folding could also account for the observed pattern.

Area 2 .

Four magnetic zones have been delineated in Area 2 (Plate 5). Zone
A in the north-west includes a number of ovate anomalies of high amplitude and
variable trend., A similar pattern is seen in zone B in the north-east. In the
extreme south of the area, zone C represents the northern part of a third region
of high magnetic intensity. In the remainder of the area, designated zone D,
relatively low-amplitude anomalies of various shapes, trends and amplitudes con-

stitute a complex magnetic pattern.

Data derived by Quantitative analysis of constructed profiles
(Plate 4) are shown below. Depth calculations indicate that all magnetic

bodies either outcrop or lie within 50 feet of the surface.

Section .  Half-width of magnetic body (in feet)

A=At 130
B-B! 150
C-C? 250
D-D! . 400
E-EY : 350
F-F? 150
G-G! 350 approximate
H-H' - c 300 approximate
T T 350 ‘
K-K! 200
L-L? 200
M-M* 200
N-N* ' 200 approximate
P-p? 200 approximate
Q-Q' - . 300 approximate

R=R' 200

Th;'whole aiea is mapped as amphibolite and gneiss, either oute
cropping or benéath‘a veneer of alluvium. Individual bands‘are too narrow
to be shown on the geological map. For these reaéons it was particularly
necessary to attémpt to correlate the magnetics with features on aerial photo-
graphs, and to use any observable correlation in the further interpretation
of the magnetic pattern. The géneral agréémeht Was found to be good.
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Zone A coincides approximately with a dark arsa on the photographs
which differs;from surrounding country in topography and vegetation. As is
known from geological mapping, this dark area is faulted at its southern,
north-sastern and eastern contacts; the southern boundary fault coincides
with f59 a fault interpreted from a change of magnetic tremd directions. The
western boundary of the zone is clearly seen on the photographs as an abrupt
change in rock=type. This contact could be faulted, but the magnetic evidence
is insufficient for the fault to be shown in Plate 5.

The abrupt variations in magnetic trends within the zone signify
that other faulting has occurred but they do not indicate the positioning of
the faults. All magnetic tremds are parallel to known geological strikes.
The individual anomalies crossed by G-G', H-H' and J-J' are due to lenses or
irregularly shaped masses of basic material, each with a maximum width of 600
to TO0 feet. The magnetic susceptibility contrast between the source rock of
the anomaly crossed by G—G"and the rock to the west and east, has been cale
culated to be 3.5 x 10™3

change in magnetite content of 1%,

c.g2.8. units. This is approximately equiwvelant to a

Zone B, similarly correlated with an area of dark hilly countfyg
is confined by a series of faults shown on the geological map (Plate 5)e The
southern boundary fault coincides with fg a fault interpreted from a change
in magnetic trend directions; Trend variations within the zone have enabled
two other faults to be interpreted. North~east of fault f40 a pumber of
anomalies trend north-sast. That crossed by Q-Q' is due to a body, parallel
to the geological strike, which has a maximum thickness of 600 feet and mind-
mum length of 3000 feet. The rock type is probably meta~basic and similar to
that‘in zone A, West of fault £40 two copper localities are known where
secon@ary copper minerals have been found in a basic intrusive élongated
north-south. The meridional ancmaly orossed by sections M-M', N-N*' and P-P!
is almost certainly due to this basic intrusive. The anomaly, which coincides
with & steep ridge seen on the photographs, is due to a north-south beody cal-
culated to have a maximum thickness of 400 feet. The calculated length of
é900 feet is exactly the length of the ridge. The area south of the known
eipdsures is considered worthy of detailed ground investigation. On magnetic
evidence the north-north-west trehding anomaly immediately to the south-vast
could also be due to a similar basic intrusive, but this is not supported by
any similaritj in topographic form. West of fault f9 the magnetic trends
revert to a north-easterly direction and the anomalies are probably due to

the same rock type as that in the north-east of the zone.
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The boundary of zone C, marking the approximate limit of a third
region of high magnetic intensity, coincides with a photo=linear feature clearly
representing an abrupt change in rockwtypeod The anomalies in zone C have sim-
ilar amplitudes 'to those in zones A and Bfare probably due to meta-basica. The
interpreted fault fg, coinciding with a known fault, separates north-west and

north-north~east trending magnetic bodies.

Zone D, comprising the remainder of Area 2, is interpreted as a
much-faulted region composed of at least two rock types, probably amphibolite
and gneiss, the proportion of amphibolite being lower than in the other Zones.

A number of anomalies e.g. those crossed by section F-F', K-K' and L-L' may be
directly correlated with dark bands on the aerial photographs. It is expected
that most elongated anomalies trending parallel to the geological strike are
concordant bands and lenses of amphibolite interjacent with gneiss, Anomalies
which cross obliquely to the geological strike are probably basic intrusives
occurring as dykes: Two exampleé of oblique anomalies are geen south of the

thrust faulf in the centre of the area.

There is no'obvious correlation bétween the magnetic data and the
copper exposure in the central part of the area. However, the anomaly immedi-
ately to the east could be due to a bas1c intrusive, possible ‘associated with
ore genesis. Zone D includes a number of interpreted faults many of which
merely serve to confirm faults already deduced by photo-interpretation. Most
of those interpreted from the mhgnstlc data separate anomalies of conflicting
trend directions. The exueptlon is fo which causes the displacement of a num-

ber of magnetic trend-lines. This fault is also seen as a photo-linear featurs.

Area 3 o

Four magnetic zones have beén delineated in this area (Plate“?).
Zone A has a complex magnetic pattern formed by anomalies of variable trends,
shapes and amplitudes. The dominant trend direction is north-north-east and
the average ampli@ude is approximately 150'gammas, although anocmalies of up
to 400 gammas were detected. Zone B is a simple magnetic trough which trends
005? and widens towards the north. Zone C includes the three largest anomalles
in the area having amplitudes OQWZBO, 1000 and 1800 gammas o The wesgtern two
trend north-easterly and theléaétarn one trends slightly east of north. Zone
D, forming most of the remainder of Area 3, is characterised by north-westerly
trendlng anomalles of low amplltude superimposed on a gradually changing field.

In the south east9 zone E encloses an east-west anomaly of . 250 gammas o

Y

°
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Data dericed by quantitative analysis of contructed profiles (Plate 6)
are shown below. Depth calculations indicate that all magnetic bodies either

outcrop or lie within 50 feet of the surface;

Section Half-width of magnetic

body (in feet)

A-A? 350

B--B! Not known

C-C? : 500

D-D!? T00

E.-E! 500

P! 300

G-G! 500

“HeJ 300

J-K 150

K-L 4G0

L-M 250

M-N 200

A general correlation is observed between the zones and known geology.
Zone A includes two ouicrops of amphibolite with minor amounts of gneiss. Where
the geological strike is known, the magnetic trends are near-parallel. Most, if
not all, north to north-north-esast trending anomalies are therefore interpreted
as being due %o amphibolitic bands and lénses. Susceptibility calculations on

3 and 2.4 x 1073 c.g.s. units.

some of the anomalies gave values between 1.7 x 10"
The north-west trending anomalies probably reflect discordant basic inbtrusives or
their metamorphic equivalent. The complexity of the contour pattern in this zone
cépld ve due in part to basic plugs and irregularly shaped masses of basic material.
There is no magnetic indication that deposits of magnetife-apatitemzircon, com--
parable to those in zone Cy occur in zone A. Beyong the limit of known outcrop,
the thickness of Caié%oic overburden isg calculated to be legs than 50 feet

tﬂioughout the zone.

The geological significance of zone B is not fully understood. It
clearly reflects a rock of low susceptibility relative to those in zone A and
C. "Although not shown as such in Plate 7, its'western boundar; could be a fault
contact, ﬁarélléi to thé negative trend--line. Of known rock-types in the
Strangways Range, zone B could represent acidic gneiss or a continuation of
the limestone in zone C but without the magnetite. The possibility of an
acidic intrusion should not however be discounted especially as pegmatite
has been observed in zone C to. the east. The wiaening of the trough at its
northern part is probably due to the négative efféct of a magnetic.body to

the north in zone A.
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. Zone C 1s the most important economically, enclosing the three
quterops of limestone with apatite, magnetite and zircon. Eachrbgtcrop is
clearly reflected by a positive magnetlo anomaly to the Hoxth, and a negative
anomaly to the south (Plate 6). The western anomaly, crossed by F«F', is due
. to a body 600 feet wide and approximately 1400 feet‘long trending parallel to,
and centred midway between, the positive and negative magnetic trend-lines.

The dip of the body is calculated to be SOjS 50 to thg,northwnorth—wgst, and

. a value of 4,0 x 10”3 c.g.8. units was obtained for the magnetic susceptibllity
contrast between the body and the rocks to the south. The anomaly crossed by
E-E! and.DmD"is due to a body appyoximately half a mile long trending north-
east. Its width in thé‘south—west is about 1000 feet increasing to 1400 feet

to the north—east. The lbngitudinal axis of the body is approximately midway
between the positive and negative trend-lines, and its dip is about 60° to the
north-west. The section CL!' crosses the largest anomaly in Area 3 whichutrends‘
north-north-east., As this is closs Ho due north, the positive part of the
anomaly coincides more closely with the causative body. This is calculated

to be about 1000 feet wide and a third of a mile long, dipping steeply westwards,
The dimensions of the known limestone outcrops and those calculated for the

magnetic bodies are compared below se

Outcrop Dimensions of known outcrop Dimensions of magnetic body

Western 1800 £t. x 800 fto 1400 ft. x 600 £t. }
Central 1800 ft. x 500 ft. (average) 2600 £, x 1200 f£t.(average)
' Eastern 2000 £t. x<1600 ft. approx. 1700 £%. x 1000 ft. apbrbx.

. It seems apparent therefore that not all the 1hmestone outcrop is
magnetic. The central outcrop, being appreciably smaller than the calculated
dimensions, is the only one where hitherto unknown extensions g%uld be found
beneath Cainozoic cover. The extension would be towards the north and northe
west, .The anomaly im the northeeastern corner of thé zone could also be due to
a similar rock type. .The ﬁausativé body is nearhsurface and its relatively low
amplitude is ini‘cative of a magnetite content well below that of the three
major deposits. If the apatite content is found to be approximately proportional
to the magnetite content then the smaller anomaly is not considered worthy of
further investigation._'

Zone D occupies an area known o have a much smaller percentage of
amphibolite: Wlth a correspondlng increase of gneiss. The contact of this group
in the east with the more amphlbolitic group is believed by geologists to be
faulted (Plate ). The low-amplitude anomalies in zone D are interpreted as
being due to localised concentrations of amphiﬁblité, the strike of which is
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north-west throughout. The zone includes the country south of a major negative
trend—~line in the south-west of the area. The magnetic gradient in this region
ig positive to the éouth;. this gradient, however, being a part of the anomaly
to the north, does not imply an increase in magnetite content towards the south.
Nor does it conflict, therefore, with the geological belief that this.region
represents a transition between rocks prédominantly amphibolitic t6 the noxrth

and those predominantly gneissic immediately to the south of the survey area.

Zone E comprises a magnetic anomaly considerably higher in amplitude

.~ than any in the surrounding zone D; it is the effect of an east-west body less

than 50 feet below ground lewvel. A geologist (Youles9 1965) has inspected the
site of the anomaly, where he found an outcrop of amphibolite considerably'émaller
than the apparent dimensions of the magnetic body; it is probable that it was
only a part of a much larger basic body increasing in horizontal extent with depth.

Three faults have been interpreted in Area 3 by analysing trend-line

~ displacements and changes in trend directioms. There can be little doubt that the

fault f4 exists. At the fault plane, negative trends meet positivé ones, there

is an obvious displacement of the major negative anomaly in Zone D,'and a general
change in trend direction is also apparent. If the relative movement was wholly
horizontal, the direction was western block to the north-west. Fault f, separates
the central and eastern limeétone outcrops and is Hased cn geqlogical evidence
and. the change in anomaly trend direction. Fault fy is based solely on the large
angle between the trend in zone E and that immediately to the north.

. Plate 8 clearly showé that the magnetic relief wvaries greatk} from
one part of this area to anothe#:-° As a generalisation the eastern half is core
siderably more disturbed magnetically than the westerm half. Seven zones of
differihg magnetic character have been recognised (Plate 9), Zone A in the
north=~east is characterised by linear anomalies of up to 2300 gammag. Zones ﬁ¢
D and E in the south-east quadrant have a similar magnetic pattern to that of
zone A, and are\separated from zone A by a deep magnetic 'trough' striking
approximately south—east (Zone C). Zone F in the south-west contains anomalies
of about 800 gammas. Zone G, forming the remainder of Area 4, is characterised

by relatively low-amplitude anomalies of variable trend.

o0t
e



Data deri#ed by quantitative analysis of consiructed profiles (Plate 8),
are ghown below. A1l depth calculations indicate that the magnetic bodies either

outcrop or lie within 50 feet of the surface.

Section ' Hélf_width of magnetic body (in feet)
A=AY ‘ 700 very approximate
B-B' 500 approximate
Cc-C* 200
D-D? . 350
E-E’ 400
F-F? ' 400
G-G' 650
HoH' ' 600
JeJ ! ' 400
K-K¢ 100
L-Lt _ | 300 approximate
M-t : 200
N-R | | 100

P-p! | 100

Q=Q! 200

R-R'® 100 approximate
S-S! B 300

T-T'? 150

. Over most of the area a good correlation has been found between the magnetic
:?datag the mapped geology and photc=§?atures, and the iﬁﬁerpretation which follows
. is based upon this correlation. Zone A is characterised by linear, high-
amplitude anomalies which are generally only partially resolved from neigh-
bouring anomalies. Magnetic trends and kn;wn geological strikes vary from
one part of the zone to another, but there is'ggnerai parallelism between
theltwo. The zone largely coincides with an‘éifensivefoutcrop of gneiss,
amphibolite and schist (Plate 9), and the magnetic paﬁtern supports the con-
cept of three dominant rock-types., Calculatioms to determine the magnetic
susceptibility contrast between adjacent rock-types gave values between
4 x 107> and 8 x 1073 ¢.g.8, units, These figures are compatible with the
contrast expected between amphibolite and either gneiss or schisi, and the
magnetic_;ridges' are therefore believed to be due to bands and 1enées of
am?hibéli%ep thé‘magnetié 'troughs' reflecting interjacent bands 6f gneisé
and/or schist. Some anomalies,e.g. those crossed by C~C!' and D-D*, may'be
directly correlated with paraliel dark bands on the aerial photographs.

Others, particularly-in the north-—east of the zone, have less obvious correlation.
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A pumber of faults have been interpreted from ab}upt changes in the
magnetic patterm withim the zone. Fault f, separates north-west trending anom-
alies to the south from westerly trending anomalies to the north. Similarly f£3
separates north-west and north-easterly trending anomalies. Faults fs and £y
were interpreted from the co=linear termination of a number of anomalies. All

four faults have moderate to strong topographic expression.

The curvature of the magnetic trend~lines east of fault f5 clearly
reflects arcwate rock outcrops of alternating light and dark bands as seen on

the aerial photographs3 both patierns suggest a truncated fold structure.

Zone B, occupying the south-east cormer of the area, has a similar
magnetic pattern to that of zomne A, being a series of near-parallel, sub-elongate
anomalies of high amplitude. Howéver9 whereas the.highest anomalies in zone A
are fairly evenly dispersed, in zone B there is a gradual rise in both magnetic
dntensity and magnetic ‘relief! towaﬁds the south-east. A rock-type transition
from marble/hornfels to amphibolite/gneiss/sghist probably exists in the south-
sast quadrant of the area (You‘les9 1965); tﬁe gradation in magnetic intensity
supports such a concept. The magnetic 'ridges' are again believed to be due to
. amphibolitic bands and lenses concordant with the country focko The magnetic
trends are‘seen to swing from northerly through north—egst to east, parallel
to the known geological strike, and major folding has oﬁviouslivoccurred in
this zone. A number of the trénd lines are quite short (down to 400 feet minimum)
suggesting that either the amphibolite is very variable in width pinching out
altogether in places, or that the magnetite content is very variable. The former
- alternative is more feasible as both lava flows and intrusive sills can be ex—

pected to be reasonably hompgenecus along strike.

The northern and north-~eastern boundaries of the zone are almost
certainly faulted. That part of fault fg which forms the northern zonal bound-
ary, separates easterly and north-easterly trending anomalies and it is seen as
a very strong photo=linear feature. PFault f’7 forms the contact between the
arcuate trend-lines of zone B and the straight north-westerly trends of zone C,
This interpreted fault, also seen as a photo-linear feature, is nearly coincident
with a positive north@wesﬁ.trend line, and it is possible that a section of the
fault plane is filled with magnetic material. Two other interpreted faults are
shown within the zone. Fault fg, interpreted from the co-linear termination of
a number of anomalies, is seen as a photo-linear feature, and £1O was interpreted

from an abrupt change in mangetic trend-directions.
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Zones A and B are separatéd by zone Cy, a strong linear magnetic 'trough’
which represents a major geological feature, believed to be tectonic in origin. The
trough, and all anomalies superimposed on it, trend consistently at 14009 oblique to
the trends outside the zone. The eagstern boundary is probably faulted along its
entire lenth (f14)9 and as has already been shown, at least one section of the
Western boundary is believed to be faulted. The zone is therefore expected to
represent either a double shear, graven, or horst structuz;eo Anomalies within
the zoﬁe are of relatively low amplitude averaging approximately 200 gammas. They
'ore due to parallel bodies either ogtcropping or within 50 feet of the surface. In
the norih-west, the generally simple magnetic pattern within the zone is disturbed
by two co=linear cross=trending positive anomalies. This disturbance is interpreted
as being either a fault (£5) or two basic dykés along a plane of structural weakness.
The SLgnlflcanQG of the deepenlng of the magnetlc 'trough', south-east of fault

f13, is not understood.

It is interesting to note that the configuration of zones A, B and
C is reflected by a similar cohfigqg@ﬁ;on of radiometric highs and low (Young‘
andiShelley, 1966). A region of loﬁ radiometric intensity, coinciding approxie
mafely with zone‘C, separates two radiometric hiéhs Qg;ygi@;yg with zones A and B,
This radiometriciconfiguration could be partially.exploined By an increagse of over-—
burden in zone C, but it is belleved that an abrupt lithological change is aiso

necessary to explain the pattern.

Zone D i'§'B region of high magnetic intensity which represents the
partial resolution of two similar;and parallel magnetic bodies striking 025o and
dipping very steeply. The zone is correlated with an obvious topographic feature
which appears to be a denuded anticline piﬁ@hing to the north and south. Tﬂe two
magnetic trends are therefore believed to iépresent an amphibolitic band oute
cropping on the two limbs of a fold. The anomaly crossed by Hwﬁ"coincides with
this band where it strikes eastwards and dips north, and the calculated width of
1200 feet represents, not the stratigraphic thickhess,“but the width of the
anticline at its northern end measufed between the two outcrops of the magnetic

body. The stratigraphic thickness is approximately 400 feet maximum.

Zone E, consisting of a number of linear énomalies, is separated
from z@ne D by a magnetic 'trough',.and from zone B by a fault contact. The
causative bodies within the zone outcrop and are correlated with parallel bands
on-the aerial photographs. By comparison of anomaly amplitudes aJuL topographic
forms between zones D and E and the northern part of zone B, the rocks appear
to be similar:throughout. The magne+1c trough between zones D and E could there—
fore be due 1o relatlvely non-magnetic rock within a deep syncllne complementary

to the anticline of zone D.
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The long and narrow zome F includes four anomalies with an average
amplitude of 800 gammas; each anomaly has one axis slightly longer than the
shorter axis, and is therefore due to a body with a near-gircular cross-section.

These are possibly basic plugs in a zone of structural weakness.

The femainder of the area, designated zone G, is characterised by
relatively low amplitude anomaliss of varicus trends, shapes and amplitudes.
The linear anomalies generally trend parallel %o the geological strike9 but
apart from this there is desapéointingly little co¥relation between the mag=
netic patterﬂ and the strong features seen om the aerial photographs. It would
seem that the very large aveas of dark rock, although possibly more basic, do
not have any appreciable incrsase in magnetic iron. Most linear anomalies are
due to steeply dlpping prisms of rock having a magnetite content of up to 1%
greater than the surrounding rock. Their general parallelism with the gesol-
ogical strike implies that they are interbeds of basic material, probably
amphibolitic sills and lava-flows. Some of the anomalies, ©.g. that crossed
by T-T' and the one immediately east of fault 40, are directly correlatpble
with cpnspicuous bands on the photographs. A few anomalies, e.g. the short
anomaly immediately south of the western end of fgo trend obliquely to the
known geological strike. Such anomalies are thought to be due to either basic

dykes or irregularlywsgapﬁd basic intrusions.

The known copper-magnetite body north~wvest of Southern Cross Eore
is clearly the qguse of an anomaly of 1200 gammas crossed by R-R' (Plate 8).
The causative body is rather less than 1000 feet long and dips near vertically.
The breadth of the body, being lsss than the terrain clesrance, cannct be
accurately determined, and the value given of 200 feet probably represents
a maximum. The susceptibility contrast of the body is approximately 3 x 10'“2

C.8oS. units, which is equivalént to a change in magnetite content of 5-10%.

The copper exposures north-east of Southern Cross Bore have 1ittle,
if any, magnetic expression, but this is not surprising sonsidering their geol-
ogical enviromment. The western of the two ffonstone bodies lies at the northern
end of a long anomaly of 300 gammas (Plate 8)9 and this body éould theoretically
continue southwards for a conside;able distance. No anomaly comparablé to that
" crossed by R-R' was detected in zéne G. . Three faults have been interpreted from
the co-linear termination of anomaiies, but only f§ has any sign of topographic

expression.



Area 5

Three magnetiC'zoneS«have been_deiineatedg one of which forms
most of the area (Plate 11). Zone A, in the north-west, is a small region
of high magnetic intensity which includes an anomaly of at least 2000 gammas’:

Zone C in the south includes a number of anomalies of intermediate amplitude

trending east-south-east. Zone B, representing the remainder of Area 5, is
a series of parallel linear anomalies of relatively low amplitudevtrending

east-south—-east to south~east.

Data obtained by quantitative analysis of constzuicted profiles
(Plate 10) are shown below. All depth calculations indicate that the mag-—

netic bodies either outcrop.or lie.within 50 feet of the surface. ' \

Section Half-width of»magnetic body -
_ (in feet)
A=A? ' , , ' 300
 B-B! S | . 200
cCct o 400
D-D* A e : 600
E-Bf o ' 200
F-F' - _ _ o 400 very approximateA
G-G* ~ e 400 maximum

‘ Zone A represents only a cerner of an area of greatly disturbed
_magnetic fieldo The southern boundaryis well defined by the magnetic contours
which could reflect a fault contact. The zone is part of an area tentatively
described as being granltlc gnelss with banded amphibolite. The magnetic
anomalies are ‘therefore probably due to the different magnetic susceptibilities
of these two rocks, the amphlbollte expected to have the greater value. Intra.
zonal faulting is also believed to be nécessary to explain the magnetic pattern
but its location cannot be deduced because of the incomplete surveying of the
anomalous area. In the west.of the zone two anomalies trend east and east-—
north-east. The latter, crossed by A-A'y is due to e-body up to 600 feet wide
and approximately 1300 feet iong° To the northesast the magnetic trends are
not known with certainmty. However, be referring to the original magnetix
profiles, more 1nformat10n was gained thain can be shown in the Plates. The
boundary of any survey area represents the limit beyond which the film, used
for flight path recovery, could not be accurately plotted due to the turnlng -
attitude of the aircraft. Nevertheless it was possible to ascertain that
larger anomalies of up to 3,000 gammas are evident immediately north of the S .
surrey'boﬁnderyg and furthermore that the probable magnetic trend. in this ‘
region approximates to the geological strike shown in Plate 1. A sharp
deviation in maghetic trends is therefore apparent between the north and

south-west of the zone. ‘ il
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The magnetic pattern in zone C suggests that the source rocks are
similar to those in zone A, although in the southern zone they appear to have a
greater length-to~width ratio. The anomaly crossed by B-B' and C.C' is due to
an east-west body, or possibly two separate co-linear bodies, with a width of
400 feet in the west and up %o 800 feet in the east. The combined length is
approximately 3,000 feet.

Zone B occupies an area tentatively described as predominantly
schist with some amphibolite. The magnetic pattern confirms the existence of
two interbedded rock-types striking generally east-south-sast. The apparent
magnetic suscepiibllity contrast has been calculated to have an average of
0.9 x 10m3'c.goso units. This value does not include the anomaly crossed by
secton E-E' which is due to.the kmown copper prospect. The near-vertical
causative magnetic body is approximately 400 feet wide and 2,000 feet long
and its gwis is midway hetween the poéitive and negative trend—iines. The
anomalies crossed by F-F' and G-G' to the east, could be due to a folded
extension of this body, although the lower amplitude signif;es a lower per—

centage of magnetite.

Most of the ancmalies in this zone are due to steeply dipping
bodies. Although the magnetic patitern suggests the occurrence of south—east
striking fold-axes, dip-angles of bodies cannot be calculated with sufficient

\

accuracy to delineate the folds.

A north-east trending fault, f4, has been interpreted from a

displacement of magnetic tremd-lines in the south-east of the area.

4, CONCLUSIONS AND RECOMMENDATIONS

The survey had two aims, both of which have been partially achiewved.

"The f;rst'was to outline any.extensions to known mineralised deposits and any
andméious areas ngar%yo Sixteen mineral occurrences are known in the region
surveyed, and of these t= |

Five have strong magnetic expression producing clearly correlatable

anomalies (C-C'y; D-D' and E-E', F-F' of Area 3, S-S' of Area 4 and

E-E' of Ayea 5) :

Two are porbably correlated with a magnetic high (M«M'guﬁ;N} and

PiP' of Area 2)

One is tentatively associated with a magnetic high (K-K! of Area 2)

Two occur in, or close to, an interpreted fault (f2 of Area 1)

The remaining six exposures, all in Area 4, have no obvious magnetic

effect.
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Six of the occurrences on magnetic evidence could have lateral
extensions, These are fw ‘
Both copper exposures in Avea 1 (along the interpreted fault plane) .
The southern copper exposure in the northeeast of Area 2 (southwards)
ihe central apatite outcrop in Area 3 (north and north-westwards) :
The copper-magnetite depﬁsit_in Area 4 (northwards)
.The copper occurrence in Area 5 (general vicinity but principally
northewest, plus the bodies to the south-east),
It is recommended that detailed ground investigation be made
around the above six exposures. Drilling will probably be necessary in Areas 1
and 3.
Many other ancmalies have been recorded in all areas. Unfortunately
all known mineral deposits occur in bodies striking parallel to the regional
trend of the country rock. It is thereforc_not possible to differentiate between
mineralised and nonemineralised magnetic b&&iaﬁ. Ground investigation in anomalous

areas is necessary to distinguish between the two.

Thc secondary aim of the survey was tolassist geological mapping
espe01a11y where the solid geology is obscured by Quaternary alluviume The aerow
magnétic results ‘should be of- considerable use in the subsequent mapping of the
survey areas. Thlrty-one'faults have been interpreted, many of which were not
already kﬁown. Although some may be found to be misinterpretations, mcbt are .
given with some‘coqfidence. The trend of the magnetic distupbance is given in
some detail, and as most anomalies are believed to be due to metabagics cone .
cordant with the country rock, this information should be of assistépoe in the
structural}‘asvwell as the lithological. mapping of the areas. Three fold

structurééiin Areas 1 and 4 have also been tentatively suggested.
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APPENDIX 1. -OPERATIONAL DETAILS

i

Survey-Specifications o | L

e . ‘Ground clearance - 'melnally 280 feet
Detector—altitude - Nomirmally 250 feet-above ground level
. Line spacing -  One=temth of a'mile
Line orientation ‘ - Bast-west (Areas 1, 2 and 4) Northwest-
Bputheast (Areas 3 and 5)
Area surveyed - 115 'square miles
Equipment
Aircraft ) -~ -Cessmm 180
Magnetometer ' - MNS-1 Proton precess1on type of B M R.
desizn
Recorders - 1 éingle channel Mosely- Autograf,
sensitivity 1,000 gammas. full scale.
~deflection ,
- 1 two-channel Devar, sensitivity 10,000
~gammas full ‘scale deflectlon.
Camera - Modified Vinten,. frame ~-type, 35mm.

- ' , . ~with 186o fish-eye lens.
Radio-altimeter AN/APN—

o % Storm Warning Detector MFD-3' fluxgate type of B.M.R. design,
S : : sensitivity 100. gammas full scale
deflection.

“Method R
A correction for dIurnal'varIatlon*was determxned by‘f&ylng'a
pre-selected'basellne“ai'the begmnn1ng'and end’ of-each- flight. -The base-
line was chosen for its ease of precise reflying and relatively flat
magnefic field. Each basellne profile was: cumpared'thh ‘a reference or
- standard proflle,'and'the'diurnal -vorrection wasapplied by assuning: +that -
\ “the varlatxon WEs” IInear*thrcughnut'the'fllght ~This-assumption-was
‘~checked-dailyby- reference“tO‘a ground magnetometer which also served as

D a magnetic-storm warnlng dev1ce.A L e

The Uutput'of“thE”magnetumeter Is- a“step'functlon,“and'the

. ' . necessary smoothing of the ‘recorded proflle also smoothed through the -
- electronic"n01se' envelope.
° '. : e ‘FTIght*pathfrecvvery*was‘made“by plottIng"terraIn features

T B frUm”the“3Smm fllm'onto aerIaIMPhUtUgraphs"and'then'on to a‘phUtO"scale
o e planimetrlc base*map of" eacharea: Cvntrol“poIntsmwere“pIUtted“every
0.7 miles approx:mately The—axrcraft's*gruund'speed—was'assumed"constant
hetween*any“two—adjacent ccntrol pnznts. ‘The maxmmpm probable p051t10na1

error is estlmated to be t 150 feet.
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-Personnel

- —Thepersommelengaged "on"'the‘_'survey‘wer‘e - D. B. ~Pipper
(Geopixysici“s;b),‘ A, Crowder (Senior-Drafting Officer), I. Heath (Senior
Radio Technician), and J. Boyd and A. E. Busuttil (Geophysical Assistants).
The aircraft was flown by First Officer J. Lord of Trans-Australia Airlines,
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APPENDIX 2 INTERPRETATION METHODS

I
/

-The—interpretation methods -employed may be coﬁveniently grouped

into qualitative and qua.t'i;ﬁiﬁative analyses.

Quah':ta‘tive""intezpre‘&‘atfon ~involved the delineation of -positive
~and-negative magnetic-trend-lined,-being -the-axes of magnetic-'ridges’
“and “troughs' respectively. -This -procedure, particularly in-the case of
positive trend-lines, indicates the strikes of megnetic bodies. TFrom the
‘displacement of “anomaly -trend-lines -and—-the co-linear-termination of
'an'omalieé',‘faulting"was ‘detected. All-areas were divided into zones based
on the degree of-magnetic disturbance, and the significance of the "zon'és
is given by reference “to known geology. ;Correlation-was also sought
between the magnetic -pa‘t‘t'ern‘“and""terrain‘ features., Where-anomalies “were
not of “ideal~shape for quantitative-analysis~the approximate-attitudes of
the - causatlve slab-\llke ‘bodies of various strikes were obtéined by -comstant
'r_eference to - series of standard. cufves glven by Gay (1963) and Reford
(1964).
TFhequantitative-inmterpretation—involved the determination of
depthsy ‘wrdths “dipS'“end"suS'c‘eptibility contrasts of themagnetic bodies
_'and “was ‘based on- ‘t:he assumptionthat-themagnetization “is-wholly induced.
Depths— ‘to*ma.gne‘lnc bodles (bel’ow -detector level) were-obtained by more
. ~~tharonemethod, —Withanomlies—of -simple—form, i:e. showing no-partial
A ‘ : ~resolution;-depths-wererapidly calculated by —the half=maximm=slope _
--techniqueradvocated by Peters (1949)and-extended by.-Moo (1965). -Moo has
given"-“ti’mé‘e' 'in&ep‘endenf"methO'ds ~for “obtainingthe -depth-of :‘pri‘sﬁa;tic
bodies, ~The anomaly crossed 'by P-F' -in Area 3 was sufflclen"tly well-
‘definedTho be anal‘ysed by all “tm:'ee*ﬁof ‘these*methndsc ~The-values—obtained,
230 ft,,,250 ft-and 270 £t below. detector, givean- average’ of 250 ft t 8%0

Most, oi‘ the other depths quoted are considered to have an accu.racy of ¥

1 5%.

- J~The—majority -of “anomalies “are not -of sufficiently simple form

“tb"'"t):é*;ﬁé;i-xé.:lysed by “measurements -on*discrete sections of the-profiles. A

' "'mefthod'fo:f“‘-mtchiﬁg"‘the '-Wh‘ol'e""proi" ile“'ﬁjth"”a "sei'i'eS' "'Uf"*sta:rrdarﬁ' “CULVES ~Was
"émsi:&éi'éd"mor‘e-i"e’liabl'e‘énd*'thbS'e' “t:oﬁétructe‘d“‘by ~Gay ( 196 3'*)"’wére used.
The*’dep‘bh*of “burial of ma:gne'tlc “bodies-was in—all- caEses: Dbta:med by

- -gubtracting the-ground- clefaz'ancy‘o'f*trhv"de‘bec'tor from the- calcul*a‘ted total

B ‘de‘tectvrfto-hoﬁy*dmmce. Half-wrd:ths ~Were *Ub‘talnpd"by'measmng +the

- 'hqrizpntal"'ﬁistance’s*‘bétween"‘the',pea'kfrof* -each—anomaly and the position of
steepestyslope. ~This-method is reasomably accurate- where. the ~half-width
ijS"gre‘érbé;r‘“t‘han“‘the*‘dep‘thwof“"t;he"'b'ody"be'le""t;hE“"det'egt‘ora Where -the

- -getual total -width of an outcropping-body is less than-500-ft, the
calculated widfh repre.‘é{ents a :m_ax;’.mum., . Where possibJ.e; more .accurate

determinations of half-widths were made by reference __1;0,1,VI§>0n‘(‘1965)o
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Susce'p‘tlbllrby cmrtrra:sts*were calnula‘bed"us:mg standerd “f.‘ormulae
given by Reford (1964) and d:Lp a.ngles were obtained using the techniques
of Gay (1963) and Moo (1965).
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