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A&STHACT 

Detailed tetal magnetic intensity traverses 
end « smit)r traverse were recorded over the Bute 
Aerosagnetie Aaosaly between tho 4th March and 10th 
April, 1970, by the Exploration Geophysics Section. 
The source of the aaaaaly was interpreted as being 
approximately 1200ft. below ground level. Tho sus-
ceptibility contrast of 2.4 x ICT3 e.g.3. units was 
attributed to a basic rock containing & snail quan-
tity of disseminated eagnetite. Bute etratigrephic 
drill hole No. 2 intersected an asg»hibolite at 405 
ft. below ground level. The ostl&ated depth of 
1260ft. placed the source of the aooealy beneath the 
aaphibolite. The aodel assuasd that the oagnetite 
was confined to a tabula* body, However, this aodol 
to not really satisfactory for the case of the mag-
netite being disseminated throughout a large sass. 
The depth estimate appears to be an overestimate* 
which could be plained by either a thick section 
of weathered asphibolite, i.e. uraagnetic, with 
fresher material below 709 fest or another intrusion 
below tho aaphibolite. 

INTRODUCTION 

This survey was requested by 8.P. Thonson, Supervising Geologist, 
Regional Geological Mapping Section, to help site a suaber of additional 
drill holes after the coapletlen of stsatigraphle drill holes Bute No. 1 
and 2. these drill holes were undertaken to define stratigraphically tho 
Ca^riaa-PreCaKbrian boundary, tho lithology of the PreCaaibrian basessnt and 
perhaps to verily the source of theaeroiagnetic anomaly. 

Rept.Bk.No. 70/183 
G.S. Ho. 4569 
BM. No. 665A/68 
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Gmitjr dtte using the La Cost Romberg graviaeter, and total 
magnetic intensity traverses, using a Elsec aagnetoiteter, wore recorded by 
the author and C. Bowdan, Field Assistant between the 4th and 6th March, 
1970. Traverses wore aade along roads oriented approximately eastwest and 
north south. Later, between the 7th sad 10th April, 1970, a series of detailed 
total aagnetic intensity readings wore recorded along the saao and additional, 
roads at a closer station interval by G. Pilkington, Mathematical Geophysicist, 
sad C. Bowdea. 

PREVIOUS GB0PHY3ICAL WORK 

tho one alio sheet area of Wallaroo was flown by the Bureau 
of Mineral Resources in 1952 at 500ft. above ground level aloag Unas orien-
tated nortfawoogh, with a flight lino interval of 1 alio. Later, in 1960, the 
B.M.R. whilst flying B0RRA 1:250,060 sheet area, reflew tfollaroo along lines 
oriented east west with the saxe flight lino spacing and altitude as previously 
flows. 

Most previous geophysical prospecting surveys have been in tho 
Kadina - Wallaroo - Heenta area in search of copper and do not extend oast-
wards into the Bute area. Sope of tho previous vortical magnetic intensity 
data over other aan&apietle anomalies have been reinterpreted to estimate their 
susceptibility contrasts, which have been used la the interpretation of tho 
Bute anoaaly. • -

GEOLOGY 

The Bute anoaaly is located near the Western and eastern edges of 
Blyth and Wallaroo 1:6S9560 sheet areas, respectively. Tho geology of Blyth 
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is incorporated la Burra 1; 250,660 sheet area mapped by Mirams (1944). 
ffallareo was napped byCrai?ford (1960). 

Mirams ̂showed small inliers ofCambrian limestone, surrounded by 
Quaternary deposits 9 and situated approximately one wile east and southeast 
of Bate (Myth). Crawford shoved reamants of "shield Pxoteroxoic" sediments 
sarrounded by Quaternary deposits. 

Thomson (1979) ravised Crawford's geology ia the area west of 
Bute, as shown ia Pig. 2. From the data of the Bute stratigraphic drill 
hole No. 2, which was drilled to 797 feet, Thomson established that a 
Cambrian succession of dolomite and sandstone rests discsmfonaably en Sturtian 
(?) shales and siItstones, which in loan rests aoaecmfexaably en basevent 
at 405 feet. A thick sequence of shelf Proterozoic reeks, Sturtian in age, 
was established in Bute He. 1 drill hole, but unfortunately this hole was 
terminated before baseasBt was readied. 

The basement reck type from Bute Ho. 2 was:-a medium to coarse 
'' ' ' v 

grained dark green amphibolite, with traces of pyrite and hematite. Analyses 
for copper of samples of this reck, taken at various depth, contained up to 
500 p.p.a. Twomore stratigraphic drill holes 3 and 4 have been recom-
mended by Itapsoii. 

RESETS * INTERPRETATION 

The contours for the Sate aezeaagpetic anomaly shown in fig. 2, 
were caviled by the South Australian Department of Mines from the Bureau 
of Mineral Resources 1960 survey of BURRA. the original estimate of the 
sources of this seresagpetie anomaly was placed, at 5000 ft. below ground level. 
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The ground total magnetic intensity profile Xf, which passed 
obliquely through the aoreoagnetic anoaaly, (plate 2) has a station interval 
Of h eile and am amplitude of approximately 1000 gamsas, as shown is the 
profile it Plato 5. 

tho interpreted depth, using a Peter*s Factor of 1.6, was estimated 
to he 5800 ft. This anoaaly was then considered os being produced by two 
unresolved parallel vertical tabular bodies striking at 050°. The depth of 
one of these bodies was estimated to be 2670 ft. for a body having a width of 
9500 ft. from Gay (1963) curves, the susceptibility contrast for this model 
was 2.74 x 10* c.g.s. units. 

The gravity data for the same profile XY together with a geological section 
after Thomson is shown on plate S. The gravity profile shows a step feature 
of magnitude 2.25 ailligals. the depth to the top of a thim horizontal half 
plane (step) is estimated to be 1200ft. below ground level. 

The contours of the detailed total Magnetic traverses along roads at a 
station interval of 1/8 mile are shown in ploto 4. tho overall statistical 
noise of each station was 10 gammas. Station 60ES.10I5 was given an arbitary 
value of 1000 gammas and was used as the datum level for the results. 

The main anomaly has a strike direction of 060°, strike length 4 miles, 
and an amplitude of 1140 gammas, tho anomaly was not definitely resolved into 
two sources. The southeastern side of the anomaly shows a gra&ial gradient, 
whereas the eastern side is steeper and appears to bo truncated by a lineament, 
striking at 160°. This lineament is probably a fault, which down-throws to 
the east, tho point anomalies on the northern side probably represent either 
near surface geological sources or electrical pernor lines. 
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The interpreted results of profiles AA* end BB1 were estinted 
efter the method of Hee (1965) for the depth, width and dip; and tile suscep-
tibility contrast was estimated from a formula of Gay. The results aad anomaly 
amplitude are given hole*. 
Amplitude Width Pepth Pig Susceptibility 
GAMMAS Pffif" FEET Contrast 
1140 5940 1280 92° 2.S9 x 10"S cgs. units 

the- dip estimate verifies the assumption of a vertical body. The 
former width estimate for traverse XT was the apparent width for a profile taken 
obliquely across the body. This would give am overestimate of the actual width 
aad depth of the body. 

CONCLUSIONS 8 RECQNMEMQATIONS 

The anomaly was net elearly resolved into Mo or mere components 
by the detailed magnetic results* However, two treads which cam be identified 
from tiie contours, suggest two sources. 

Im this report, the model assumed to represent the source of the 
anomaly, was « vertical tabular* body. The initial estimates of the width aad 
depth of the body have been reduced tf, 5900 and 1500 feet, respectively. The 
estimated depth from the gravity step model agrees favourably with the depth 
estimates from the magnetics. The estisated susceptibility contrast of the 
Sate is lower than the previously investigated aeromagaetic anomalies in 
the Wallarom-SJoonta province. The source of the Bute anomaly is probably doe to 
a besie rock type, with disseminated msjpetite. this was confirmed by the Bute 
stratigrsphie drill hole Ko. 2 which intersected amphibolite between 405 to 
707 feet. • -
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Tke magnetic susceptibility and specific gravity measurements 
based en core sables of aisphibolite, see Appandis I, confirms that the source 
Baltic material producing the Bute anomaly is located beneath die actual 
geological amphibolite basement, and beneath the terminated depth of the 
Bute No. 2 drill hole. This can be seen by comparison of the interpreted sus-
ceptibility contrast of 2.39 x 10"S cgs. units being a factor of 10 times tho 
measured susceptibility results of tho amphibolite core samples. 

It is reconsended that pore asrasagnetic anomalies to the north be 
investigated to test this discrepancy. The area, should be ficrther investigated 
for areas Of concentrated copper minoraligation. 

It is also recemstended that the proposed Buto No. 4 Is drilled deep 
into the aŝ hibolite to verify the existence of another intrusion. 

ASSISTANTSENIOll CEOPHYSICIST 
RAG:PdA EXPLORATION GEOPHYSICS SSCT10H 
so. 11.70 .. " : : 
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APPENDIX I 

MAGNETIC SUSCEPTIBILITY AND SPECIFIC GRAVITY MEASUREMENTS ON GORE 
SAMPLES OF THE BUTE NO, 2 DRILLHOLE 

The magnetic susceptibility and specific gravity measurements 
were performed by. G* Galbrath and the computer girls of the Exploration 
Services Section. Both of these results are plotted against depth shown 
with the geological section on diagram S.8084 fig. 5. 
1. MAGNETIC SUSCEPTIBILITY MEASUREMENTS 

The magnetic susceptibility measurements were determined using 
the Susceptibility Bridge, Model MS-3; no correction was applied to correct 
for irregular ends of the core. All measurements were low, generally less than 
0.2 x 10 cgs. units. The precision of measurement with the bridge was • 
5 ohms which corresponds to the variation of susceptibility calculated for 
different core diameters shown below. 
CORE DIAMETER READING ERROR IN MAGNETIC SUSCEP-
(inches) TIBILITY UNITS 

-3 
Between 2.03 to 2.15 (x 10 cgs. units) • 0.45 
Between 1.37 to 1,65 • 0.028 

Readings of this order should be regarded as zero susceptibility. 
The Cambrian dolomite and basal conglomerate located between 40 to 

320 feet were taken at 50 foot Intervals. "Th® susceptibility measurements 
showed a range of values from 0 to 0.4 x 10~ cgs. units. The higher values 
were considered to be isolated bands of higher magnetic content. 

The banded shale and dolomitic siltstone sequence located at a 
depth between 322 and 410 feet was sampled with a sampling interval of 2 feet. 
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the results shewed that this sequence was non-magnetic. this lithology 
was originally considered by B.P. Thomson as Sturtian in age, is now considered 
by his to be Middle Cambrian in age. 

The basement amphibolite assumed to be Pre-Caabrian in age, was 
saapled at 10 foot intervals between 410 to 707 feet, with additional values 
at a smaller interval between 680 to 707 feet. The susceptibility results 
of the aaphibolite fall into two groups, given as follows: 

Depth of 'Drill 
Hole (feet) 

Nuaber of 
Readings 

Magnetic Sus< 
(xlO"3 cgs. 

Range of Values 

septibiiit: 
units) 
Mean 

. . i 

r. 
Standard 
Deviation 

CROUP I 
GROUP II 

420 to 685 
. 685 to .707 

45 
' 7 • .- . . . 

0 to 0.5263 
0.1168 to 0.6535 

0.0717 
0.3267 

1 

0.0610 
0.1689 

This grouping of the results of the amphibolite represents either 
that the amphibolite has been weathered to a depth of 300 feet below top of 
the aaphibolite (pre-Proterosoic erosion surface) and the second group represents 
fresher material; or the growing represents a layered mass with the higher 
magnetic material below 700 feet ; or probably another intrusion below the 
aaphibolite. 
2. SPECIFIC GRAVITY MEASUREMENTS 

the. specific gravity results were sampled at SO ft. intervals with 
increased saapling interval of 10 ft. between 520 to 370 ft. These results 
are plotted against depth.andare shorn in drawing S.8084 fig. 5. there • 
speared to be ahigh density band at the top of the banded shale and dolomitlc 
siltstone sequence with a density of 3.36 gs/cc in caparison with 2.76 ga/cc. 
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A suanary of the specific gravity ranges, seas and standard 
deviation for each lithelogical unit is given below. 

RANGE OP 
DEPTH JM GRILL 

HOLE 
PR0P0SH) 
AGE J W 
(LHH0L0GY) 

SPECIFIC GRAVITY (gn/jcc) RANGE OP 
DEPTH JM GRILL 

HOLE 
PR0P0SH) 
AGE J W 
(LHH0L0GY) 

RANGE MEAN 
{ 

STANBARD 
DEVIATION 

50 - 322 feet CAMBRIAN 
Dolomite 

2.80 to 2.86 2.823 0.026 

322 ~ 408 foot CAMBRIAN* 
STORTIAN? 
Banded. 

shale * deftomitic 
SiltsJon® 

2.72 to 3.36 2.818 0.270 

408 - 707 foot ARCHEAN 
Amphlbollte 

2.82 to 3.04 2.894 0.077 

. The difference between mean specific gravities of the sodiaoats 
and awphitolite is 0.07 gw/ce. This would not be largo enough to espial* tho 
Boaguor aaasaly as sbwn tfc drŝ iag 70-675, fig. 5. 
SUMMARY 

Tho aagsstlc susceptibility and specific gravity results indicate 
that tho source of the magnetic anomalies is bolow the terminate depth of the 

i 
Bute No. 2 drill hole. 
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