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. -4FHE: DUTE AEROMAGMETTC ANOMALY

Bewled total msgnetic intensity traverses

‘and & gravity traverse were vecovded over the Bute
Aoromagnetic Anomely between the 4th March snd 10th
April, 1570, by the Exployation Geophysics Secticn.
The scurce of the antsaly was hnwgntcdnabeing
spproxinately 1200ft. delow evel. The sus-
ceptibility contrast of 2.4 x 10°° c.g.s. units was
attributed to s dasic rock containing o small quan-

- tity of disssuinated magnetite. Buts stratigrephic
drill hols No. 2 intersected an suphibolite at 405
£2. below ground level. The estimated depth of
1200ft. pleeed ths source of the anomaly Benesth the
awphitolite. The modsl sssumed that the magnetite
was confinsd to a tabular body, However, this model
is not really sstisfactery for the case of the mag-
netite being disseminsted throughout a iarge nass.

The dopth estimate appears to be an overestinmate,
which eculd be éxplained by eithor a thick sectien
of weathersd smphidbolite, .o, unmagnstic, with ‘
fresher material delow 700 feot or another intrusion
below the azphibolity, .

~pag, -

Thais survey waes mteﬂ py B.P. Thomson, Supervising Ceologist,
Regional Geelogical Mapping Section, to help sits a mmber of additienal
drill holes after the completion of stvatigraphic ‘dr'ﬂ*l holes Bute No. 1
end 2, These 4drill holes wore mdcruken to define stratigraphically the
Cambrian-PreCasbrisn boundary, the ldttology of the PreCaabrian baseasnt and
psshaps to verify the source of the Wﬂc-mly.:



Gravity data using the La Cost Ronbug gurhcter, and total
umtlc intensity traverses, using s Elsec magnotomster, were recordsd by
the author and C. Bowden, Pield Assistant between the 4th and 6th March,
1970. Traverses were made slong roads oriented spproximately eastwest and
morth somth. Later, between the 7th and 10th April, 1970, a series of dotailed
totsl magnetic mensity mdings uere rmrded “along the samo and additienal
roads at & closor station interval by G. Pﬂkinxton. Mathamiux seophysicist,
aad C. Bo._ﬂcm.'

m!vmtss GEOPHYSICAL WORK

Moma:ueshm nuofmumovu flmbythem
of Minsral Rosms mxsszaeseof: abwegxmdlml along lines orien-
- tated non!uwgh wi.th g mm lino intorval 02 1 nuo. Later, in 1960 the
B.M.R. whilst flymg BURRA 1:250, 0&0 shm ares, mﬂu Rallmo along lines
oﬂmed ust nst nith t!w same !lim lina spaeing md altitudo as previocusly
£lown. | S | | ‘

Most previous mz@x'mata survoys have besn in the

Xadina - Walla¥oo - &enu ares in smh of copper and do mt;extead' east-
wards into the Bute area. Some of the previous vmical ugnotie lntmity
-data over other asromagnetic mnlios have been reinterprsted to estimate thelr
su_supt}.biuty_eont_usts, meh. have. been used in the interpretation of the
Bute enomsly. - . o |

The Bute ancmaly is located near the Western and eastern edges of

Biyth snd Hallaroo 1:63,360 sheet areas, respsctively. The geology of Blyth



is incorporated in Burra 1:250,000 sheet srea mapped bym.rns (1964)
Wallareoc was nayped by Crawford (1960)

‘Mizams showed mn inliers of Cambrlm Limestone, surrounded . by
Qaatematy deposms, md simted appmumtely one:mile esst snd southeast
of Bate (Blyth). - Crawford showed mnts of “shield Ptotmzoic" sediments
. sarrounded by Qu:cemary deposits. :

‘l‘homson (1979 mv:ls&zl Cravwford's goolagy in the avea west ef
Bute, as shoun im Pig. 2. From the data of the Bute stratigraphic drill
hole No. 2, whch. was drilled to 707 feet, Thomson established that a
Casbrian succession of doleaite and sandstone rests disconformably en Sturtian
[4)) ahalos lud sntstm, which in tm rosts nonconformably on bumt
st 405 feot A thick sequence o! s!nlf Pmtmzoic rocks, Sturtian in ago,
was established in Bute No. 1 drill hoie, but unfo:t;matoly this hole was
- torminsted Defore basement was reached. . ,

mtusmut reck type from Bute ﬁo.Zm audhm to coarse
gulntd dark gxun amphibolite, with traees of pyrite and hematite. Anralyses
’mrmpmofmusoftusm takematurions depth, ecnalnodupto
300 p.p.m. . Two more strntiguphic mn holes Nos. 3 and 4 !nn bm rOCER-
‘manded by Thomson.

'RESULTS § INTERPRETATION

| The coatdurs for the Bute aercmagnetic anomaly shova m fig. 2,
meqiledbythemmmmmpmt of Mines from the Bureau |

~ of Mineral Roscurces 1960 m-nyofmm. The original estimate of the
sources. of this seromagnotic :nnmly was placed at 5000 ft. bolow grownd level.



The ground total magnetic intensity profile XY, which g‘;ssod
obliquely through the seromagnetic snomsly, (plate 2) has a station interval
of i mile and am awplitude of spproximately 1000 gammas, as shown i the
profile in Plate 3.

The interpreted depth, using a Peter's Facto_rof 1.6, was estimated
to be 3500 £t. This anomaly was then considered as being produced by two
_ waresolved parsllel vertical tabular bodies striking st 050°. The depth of
one of thess bodies was estimsted to be 2670 f£¢. for a body having a width of
9500 £r. €rom Gay (1965) curves. The susceptibility contrast for this model

3 c;g.»s, units.

wss 2.74 x 107 ‘

" The gravity dsta for the same profile XY together with a geological sectien
after Thomson is shown on plate S. The gravity profile shews a step feature
of maghitude 2.25 nilligals. the depth to the top of a thin horizontal half
plane (step) is estizsted to be 1200ft. below ground level.

The contours of the detailed totsl mgnme.‘ernmes. along roads at a

statien interval of Xlé aile are shown in plate ¢ The overall :suusiiul ‘
" noise of esch station was 10 gamuas. Station 68E5.10i3 was given an arbitary
value of 1000 gammas and was used as the datum level for the results.

The main ancmaly has a strike direction of 0607, strike lemgth 4 miles,
and an saplitude of 140 geinss. The ancasly was not definitely resolved ixto
two sources. The scuthesstern side of the anomaly shows s grsdual gradient,
whereas the eastern side is steeper and appoars to be truncated by a limeanent,
striking at 160°. This linesment is prebably a fsult, which down-throws to
the sast. The point snomalies on the morthern side probably represent oither
near surface geological sources or electrical powsr lines.



| The interpreted results of pmfile‘s AA' and §B* wers estimated
after the method of Moo (1965) for the depth, width and dip; and the suscep-
tibili:_y contrast was-estivated from & fcr‘ﬁlad: Gay. The results and snomaly
szplitude are given below. : _
‘ém' 1itude wiith m otp | m@tt&iiaq

GASIAS FEET PEBT Contrast
1140 s940 1286  92° 2.39 x 10”5 cgs. umits

- The-dip estmte verlﬂcs tha sssumption of a nrtical body. The
former width utiute for trme X\' was the ammt width for a profile taken
obliquely mss the hody. This mld give an ovgrcstinte- of the gqtml width
and depth of the body. o

e‘mccwsmus P nmmrxms

The anoealy was mt elmly resolved into two or more components
‘ by the detailed magnetic results. However, two trends which can be identified
from the contours, suggost two sources. e

In this report, the medel csmdt‘e represent ths source of the
ancmaly, was @ vertical tabular bedy. The 4nitisl estimatos of the width sud
depth of the body have been reanced to ssoo and 1300 feet, respsctively. The
esthatad dapth from the gmity stop ndtl agress faveursbly with the dcpth
sstimates from the magnetics.. The estizated susceptidbility contrast of the
Bute xmmljr is lower than the ;9!0?1@1! investigated asromggRetic anomalies in
the Wallaros-Hoonte province. The source of the Bute snomaly, is probably dus to
s dbesic vock typo, with disseminated meguetite.. This was conﬂmd by the Bute
straugmpmé, drill hole ¥o. 2 which {ntersected nghl'b'on'to.bgt_n.qn 405 to
707 feet. ‘ o



‘The magnetic susceptibility and specific grevity measurements
based ‘on cors. samples of amphibolise, sec Appondiz I, confiwms thaz the soures
‘magnetic material producing the Bute ancwaly is located bomeath the actual
"geological amphibolite basewent, and beneath the terminated depth of the .
‘Bute No. 2 drill hole. This can'be seen by comparison of the interpreted sus-
ceptidility eontrast of 2.39 x 10 egs. units boing s factor of 10 tiles tho
measured susceptibility vesults of the amphibolite core samples.,

‘It is recommended that nore acrcragnotic ancmslies to the nerth be
investigated to test this disereparcy. The area should be further investigated
for areas of concentrated coppér aincralizatien.

It is also recemmended that the prcposed Bute No. 4 is drilled desp
into the amphibolite to verify the existence of another intrusion.

&.A. ‘GERDES
mmmMmrcxm

RAG:FA - EXPLORATION GEOPHVSICS _SECTION
s0.11.70. ... . .
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APPENDIX 1

MAGNETIC SUSCEPTIBILITY AND SPECIFIC GRAVITY MBASUREMENTS ON CORE_
SAMPLES_OF THE BUTE NO, 2 DRILLHOLE

‘The magnetic _s‘x;t;#..cepﬂbil;i?y and specific gravity measurerents
:.”pfe pggfb?ﬁeégbyiﬁbAﬁilb?Qﬁﬁ apdigyglgojpptpr,g;:@s of the Bxpiofation
Spgy%ce;'&egﬁ}éga Bp;h of ﬁhéﬁg fésuits aré plpt:gd‘qgaigqt'dppth shown
with the geclégiééi'sectién én”diagrgm 8.8084 fig. S.

1, MAGNETIC SUSCEPTIBILITY MEASUREMENTS =~

The magnetic susceptibility measurements were determined using
“the Susceptibility Bridge, Model MS-3; no correction was applied to correct
for irregulay ends of the core. All measursments'ware low, generally less than

3 cgs. units. The precision of measurement with the bridge was +

0.2 x 10°
5 ohms which corresponds to the variation of susceptibility calculated for

diffbrent'coré diametors shown below.

CORE DIAMETER R . READING ERROR IN MAGNETIC SUSCEP-
(inches) S TIBILITY UNITS
Between 2.03 to 2,15 .. © (x 1073 cgs. units)
. . ‘ ' . 40.48
~ Between 1.37 to 1.65 - o + 0.028

Readings of this order should be regarded as seT0 susceptibility,
The Cambrian dolomite and basAI-congIOmeréte located between 40 to
320 feet were taken at S0 foot intervals. -The susceptibility measurements

3 ¢égs. units, The higher values

showed a range of values froi 0 to 0.4 x 10”
were considered to be isolated bands of higher magneti¢ content.
The banded shale and dolomitic siltstone sequence located at a

depth detween 322 and 410.fbet'éqs sam?léd with a sampling interval of 2 feet.



The results showed that this Sequence was non-magnotic. This lithology
was criginally consideud by BP. Thonson as Sturtian im age, i3 now considered
by him to be mﬁxé‘ﬁ&m'ﬁuﬁo.’ o | |
 The basenent amphibolite essused to be Pre-Casbrian in age, was
smpled at 10 foot mtemls botween 410 to 107 fm. u:lth additlonal vulnos
, nt: a sullor intoml betm 680 te 707 feot. '!he susceptibuity msults
of the nphi.bolite fan inm tua gmups gim as fcllm ' '

‘ Motic Snsceptibﬂitx
Depth of Drill | Mmberof | - - - (x107 cgs. units) Standard
folo (foot) | Boading> .| tgngy of Values | Nean | Deviation
GROUP I | 420to685 | 45 | 0 to 0.3263 0.0717 | 0.0610
GROUP IT | . 68Sto707 | ~ 7 - - --o:.-;l,l‘e-g,.f”ié 0.6535 | 0.3267 ' 0.1689

. This grouping of the results ‘63E"4.i:ﬁe':;;§§lb,o'i;gé zepresents either’
that the.amphibolite has been westhered to & depth of 300 feet bolow top of |
the uphiboute @émzmmie erosion Snf;ee) -and the second group ‘repmsents‘;-: ;
£resher material; or the grouping represents s layu;dinass with the higher
magnetic nat&rlal bolw 100 feet or pmbably another mtmicn bolow thn
. amphibolite. . . .
2. SPECIFIC GRAVITY nmmm

. ‘!‘ho speﬁﬂc gravicy mults were sa-pled at 50 fe. intomls with
incressed mnng inteml of m ft. betwaen 320 to 370 ft. mse results

- ave pletted aglinzt depth mni axe sbown in drming S.8084 fig. 5. Thm .
appeared to be a hiﬂl density hand az tke top of tho banded sluxe and dolonitlc
siitstons seqmence with a denslty of 3.36 gr/ec in cmurim with 2.76 .gn/cc..
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RAE
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' Amryofthespadﬂcmvitynnges mandsundua
dwlatian for esch nthlogim unit is gim balow.

RANGE OF " PROPOSED . . . SPECIFIC GRAVITY (gw/ec)
DEPTH IN BRILL AGE AD , S -
HOLE (LITHOLOGY) ‘ — —
o o DEVIATION
50 - 322 feet  CAMBRIAN 2.80 to 2.86  2.823 0.026
o I .Dolesmite ) » o
$22 - 408 foet CAMBRIANY  2.72to 3.36  2.818 0.270
Sanded |
shale ' delomitic .
Silestons | |
408 - 707 fost ARCHEAN 2,82 to 5.04 2.8 0.077

Amphibolite

. The differeace bm-eanspwuu gravities of the sediseats
and aphiBolite is 0.07 gw/cc. This would not be large enough to explaim the
-Bouguor snawsly 33 s&wn'ndrswm-ers. fig. S. |
The magmotic susceptibility and specific gravity results indicate
thatﬁomotthonmticmliesisbemthetminmd-pthofthe
Bute No. 2 drill hole. ‘
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