
>'I 111 

faj3 

COMMONWEALTH OF AUSTRALIA 

DEPARTMENT OF NATIONAL DEVELOPMENT 

BUREAU OF MINERAL RESOURCES, 

GEOLOGY AND GEOPHYSICS 

RECORDS 1956, N°· 119 

GEOPHYSICAL SURVEY OF THE 

SOUTHERN PROSPECT 
(MT. NOVIT AREA). 

MT. ISA, QUEENSLAND 

by 

W. J. LANGRON 



,..!. 
004732 

COMMONWEALTH OF AUSTRALIA 

DEPARTMENT OF NATIONAL DEVELOPMENT 

BUREAU OF MINERAL RESOURCES, 

GEOLOGY AND GEOPHYSICS 

RECORDS 1956, N°· 119 

GEOPHYSICAL SURVEY OF THE 

SOUTHERN PROSPECT 
(MT. NOVIT AREA), 

MT. ISA, QUEENSLAND 

by 

W. J. LANGRDN 



CO NT EFTS 

J~BSTR~t,CT 

1 • IN.TRODTJCT rm· 

2. GEOLOGY 

3. li!ETHODS UdED 

4. REi3 m..T ;~: 

5. 

6. 

RJ~:?ERENCES 

ILL US'l1I~:~ T IOl':"E:i 
- ··•· 

Pag~ 

( .. 1) 
' 11 

1. 

1. 

1. 

2. 

2. 

3. 

3. 

Pl8te 1. Geology, GeO j)hyS ical C'.·:L' id. and Results of 

Geophysical Survey. 

Inset-Locality Map. 

2. Selected vector Di8Jrams of Horizontal 

:Glee tror::0gne tic Component.· 

3. Fi£;. 1. 2elf-Potent ial :;··:cofiles. 

2. M8~netic Vertical Force Profile. 

( ii) 



ABSTRACT 

A small test area ~outh of·Mt. Isa was 

surveyed by electrolTIBgnetic, self-)otential and magnetic 

methods. ~his work was conducted during the geophysical 

prospecting programme on the hft. I sa Mines Ltd's Northern 

Lease. 

The results of the tests were disappointing as 

the self-potential and magnetic methods gave no indications 

which could be due to mineralisation. The indications 

obtained with the electromagnetic method are considered to 

be too weak to war'l""'ant any recommendatiom for testing. 

Al tl1ough the tet1ts were conducted over an area 

which contains a high lead geochemical anomaly, the 

geophysical methods used give no encouragement for the 

use of electrical methods in this area. 

(iii) 



During 1953, geophysicel test surveys we"L'e carried out 
by the Bureau of Hineral Resources at the reg,uest of l\~t. Isa 
Nii·.es Ltd .. , to c!.eternlne whether geophysical rnethods would be 
of use in detecting ore bo~iesj un~er the geological con­
ditions prev8ilin~ in tb~ compc:ny's Forthern Prospect (Horvath 
and. Lang ron, 19 56). Dun.nc tne course of that survey~ the 
company sugr;ested th8t t·he tests be extended to the Southern 
Prosuect near I\I t. r·ovit~ c-tbout 12 miles south of l':t. Isa . 
(Ph:te 1 ~ 9 where the geologicCi l structure, although similar ' trt 
some respects to th::: t r: t tt1e :Norttlern Pr;ospec t, is cons ider=ably 
different in detail. A brief survey was accordingly made during 
November, 1953~ by a geophysical pRrty comprising ::;.J. Langron 
(pE~rt:y leacier) E:nd D.L. Rowston, ge ophysicists, ~.nc. two field 
assistants from Mt. Isa Mines Ltd. 

2. GJ:OLOGX 

The geolo[:;y of !1.'i t. Isa and its bu:!ec:iiate surroundings 
has been described. broa<lly by Carter ( 1950) &~nd Sullivan ( 1952~. 
A convenient su!i1ft18ry~ incluciing Ui1publisheC: informGtion supplied 
by geolog ists of ~· ;t. Isa :.iipes Ltci. $ is c;iven by Debnam ( 1953), 
on whose :cepo:ct the followi:ng bl'_ief notes are ba.sec:! .• 

The succession of rocks in the Southern Prospecting Area 
is as follows 1 beginning at the ~eEte~n si~e ;-

( i) 

. - .. \ 
\ lJ. .' 

(iii) 

.A pror11inent q_ua:c tz1te rL;_ge ·ahich stril'i:es generally 
north, but locally north-lies t over cons iclerable lengths • 

.A ban~ of siliceous s hales striking north. The 
thickness of this ba Dd r ans es from 300 to 2,000 feet 
as a result of the V8rint i on in the strike of the 
~uf-lrtzi te r·ic~e;e. 

A rnineralise~ zone of shales, crop9ing out as ridges of 
ferruc inous jaspe~brecci8ted in places. 

(iv) .Another ban ( of siliceous shales. 

(v) The i'footv, c:ll :_u8rtzj_te:r, the boun6..8r'y of wi1ich 
gradually tra nagresBes the Bhales 5 and slso the 
i'J!L1erRlisoa. ·· zone. ~; lthough the ;rfoot\, 811 q,uartzite 11 

has been generally rega~dcd ElS bsrren, )OSitive geo­
cherniccll tests for leac-:. we r·e obt r:j ine d over it, 
suggeGtinr the possibility of mineralisation. The 
surveyed a rea shown on Plate 1 5 contains JOrtion of 
zones ( ii), (iii) and ( iv). 

)\ll beccs clip steer;ly to the Y.'e::; t. 

A geochemi cal survey by ~ebna~ (1953) gave positive 
leEJd and copper indic c:; tions over the 8::'ea~ l)ut not in general over 
the ~incralised zone. 

_.10 

The metho(u.:; empl·Jyeo. wc:ce ti1 D~ e u.seci. i:n the ;·doPe extensive 
sul'Vey Elt t :-ie Horthe:c:1 ]:Jro Gpect, lK:i :e ly electromRgnet:Lc 1 self­
pote~tial Rnd magnetic. De tai l u of t he methods are g iven in the 
report on L :tat survey u :( OI'V f-: t \1. 811( LEmgro:rl, 1956). 

. •• 2 
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The lay-out covering the '1:i.l1eralised. zone was surveyed 
twice by the electroiilegl1e tic me thoJ., with the p:rimetry cable on 
t l~e footwall 8.nd hanc;ing-Yv'all s ic.cs re spec ti vely. The cable was 
e8.rthed by line electroo.es. 

(a) ~le£_~-~~gne ti~ me thoc: 

.A selection of mensureinents of the ho.rizontal component of 
the electromagnetic fiel~~ ;lottef in the form of vector diagrams, 
is shmm on Pl8te 2. /l.n an8lysis of the profileo E~nd vector 
diE~grEJms of t~e vertic8l component of the electromagnetic field 
has 8lso been mec.e~ but no illustr·ations of the.:.e results are 
included in the report. 

The vectoi: cl.i8grams of the hol"izont8.l cotn~)onent show that 
the gcner81 ~~rounCL conductivity is high, but tbe:ce are also in­
dications of bodies of higher conductivity. The~e indications 
ap;;.;ear on the vecto:c cd8gNhtiS of the surveys frt.M -ooth the hanging­
wall and footwall sides. It Ls interesting to note from the l ... esults 
of the survey from the footwall side (cBble on 00), that th6re a~e 
usually two distinct indicstions (good conCuctors) on each traverLo. 
On traver;:;e )j for exam~ le? the inr~ cication centreci. near 500 pro- · 
bably arises from the oxictiEe d zone 8ncL the indic8 ti on at 700 )robably 
originates from the ;_:-;8::t of the i.• i:l1craliLecl zone below ground-water 

· level. 

The positions of the eloctrom8gnetic indicotions are shown 
on Plate 1. 

(b) Self-Potential method. - .-... -·-------··-- ... 

The results of. the r::elf-)oteDtial survey are shown as 
profiles on Plate 3~ Fiz . 1. ho indicat i ons likely to be due to 
sulphide bodies were foune.. 'rhe poorly-defined positive indications 
on traverses 4~ 6 and 8 pre nesr-surface effects. It is noticeable 
ti1at they are present only ove:.: the unbrecciated jasper fOl'Llation 
and not over the brecciated portion. 

Traverc.c 2 WRS rc 0:~~ with a vertical co!·:1ponent li18gnetic 
balance. The profile ob taine c1 ( plf; te 3; b,ig. 2) shows a definite 
relief which is prob8bly conc"cctcc-;. vvith the region8l geology, but 
no indication could be definitely correlBted ~ith the mineralised 
zone. 

5. COF:C" .. ~·USIOl-";·8 AND . RZCOr:EIElii:J.:SIOD 3 
- ····-- - -------

Of the three methoc"Ls used, only t(·lc electrom8gnctic method 
gave incUcc::tions which could. be c!.uc: to the i:li:Uel'alised zone. 
However, these j_ndic ~-:: tiorw Cl i' e ;:, o I! GH· . th£. t t i1ey do not warrant 
any l'CCOll"n·,wnd::ttions fo1' tebtinr; , an,:~ 3 in l' c: ct, give no encourE:ger:lent 
for the u:::,e of e lectrlcal i;lcthoc!.s in t!:1i r~ a~.ea. 

If detailed structural inv~stis~tion were considered 
desirable, useful informo ti on of tt1ts tyl)O tilight be obta. ined from 
a magna tic s ur·vey. 

Some testing of the '-':..1 e8 bc.s buen carried out by l~l t. Isa 
J,anes Ltd. since the c1c:te of tl!e geopllyzical survey, but this failed. 
to reveal encouraging I.:Pospe c ts, ai.1d the company re linq_uishe d its 
inte~est in the area. 
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