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GeoLJh~7sical,surveys of the magneti.te c1e)osits of 

Aust~alian Magnetite Pty. Ltd. at Culgong were made by the 

Bureau in 1052 anci 1953:; and revealed that the Tallawang 

deposit was the tno[:':t irn.portant one. The present report 

gi.ves the results of a det'ailed magnetic survey which 1Nas 

[,wde over this deposit in AUgUSt9 1953. 

Results show that thrae concsntrntions of very 

strongly mafnetic material exist within the Tallawang 

Oe ~)O s it 0 The southern concentration is unlikely to 

contain consi(erable reserves beyond those in Sight. The 

'. central concentration has been ~artly worked and could 

yield reserves of Ol'e from the west wall of the quarry. 

The northern concentratioi1 9 which has not been worked; 

could yield limited reserves. It is shown that the deposit~ 

as a whole ~ pitches northwards. Some ex:~!lor(")tory drillil1g 

is recomrnendecl on each of the three concentrations. 

( ii, i,~ 
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The Tallawang M~gnetit9 As)osit, situated about 12 miles 
north--west of Gulgong (see Plste 1), h[Js been a source of high·­
graee iron ore , ane was worked until 1927 by Messrs. Hoskins Iron 
and Steel Ltd., Lithgow, who recovered from the deposit more than 
500,000 tons of ore. The c:!uarr~1 rema i nec_ 1:=;'le unt il 1951, when 
it was re-o]snsd a~ a source of high-grade mapnetit~ for the heavy 
media treatment nroceSS of coal-cleaning plonts. The cDmpany 
operating the Qu~rry, Australian Magnetite Pty. Ltd., applied to 
the Bureau for a gsophysicalsurvey to be made with the object of 
loc::1ting any adc_itional rich de'losi ts which n18.Y exist in the 
Gulgong-Tallawang district. 

In August 1952, a IJreliminary magnetic survey was made 
; over a lease he!,d by the company in the Parish of Puggoon. 
Results of that survey are contained in a re~ort by Horvath (1952) 
and his recommenc,at ions led to a sec oncl survey, which was made in 
April 1953 ovnr the Puggoon, Tallaw3ng South and Tallawang 
denosits (Ts~~) J,SbG). The s~aller dooosits at Puggoon and 
Tailawang South were' ~own to be rel3ti~ely uni~p6r~~nt compared 
with that at Tallav"tlt1g, and attention VIEtS re-directed to the 
latter deposit. Tte ~rssent report describes a detailed magnetic 
survey made over the TAl18wanG deposit in August 1953 5 with the 
object of locating the best concentration of m~gnetite within the 
de ~)os it. 

The field ~arty consisted of K. H. TAte (party leader), 
U. J. O'Connor and one field assistant. Surveying work, 
involving the pegging of a grid system, W8S undertaken by the 
Property and Survey Branch, De9art~snt of the Interior, Sydney, 
surveyor ~T. Rochfort bain'§': in ChOl'rre of this work. The 
r;eo~)hysical survey occu~)ieo, just over onE: ~I!eelc, :::luring vvhich time 
80 traverses were surveyed. 

The geology of the Tallawnng arCA is d~scribed in an 
earlier re~ort (Ta.te, 1953) and reference should be made to that 
description. The geology in the immediate vicinity of the 
Tallawang quarry is shown on Plate 2. Of particular interest are 
the depOSits of good quality ore which are being mined in the 
lower walls and floor of the quarry and which are shown on Plate 2. 

3. S'PT1·'("l"TU'--1·T "l-TD AD':"L-1C' r:,-':\IT i-rl'Y O'-f;' G~",,;:T:rY(:~IC '\T ,~,'rntl'IOD ~~ __ :2-!._ .1.. .1,. J_.l..l...-' J_I :;:._~~::,=_,,_'J ___ ._J..J~_,,_~L~. ___ • 

The work reported by Tate (1953) made it clear that the 
Tallawang deposit was the most important in the area. Because of 
the presence of strongly magnetic material, the magnetic method of 
survey is the most suitable. It was expected that the presence 
of ult raba sic rocks would also cause a,~)~Jrec iable :1lDgnet 1c effe ets. 
However, it was considered that observations at closely spaced 
intervals would l)rovide data which would allow conclusions to be 
drawn about the ~hage of the ore body, and also give an indication 
of the 9rese'nce of any neBr-surf8cEl cor-centrDtions of' ,t1sgneti te 
which would be useful to the operating cOn1}!any. To do this, 
measurements had to be made within the quarry of variations in the 
vertical component of the e~rth's magnetic field. They were in 

°e:l:cess of 50,000 gal'T"\aS~ i.e. of the order of the earth's field 
intensity itself. Only the most strongly magnetic ~aterial can 
cause anomalies of such magnitude. 
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The lay-out of the traverses is shown on Plate 1. A 
base line 19000 feet in length at a true bearing of 90 0 was 
laio. about 100 feet south of' the southern end of the quarry. 
This base line served as Traverse 00 and 19 other traverses 
were laid parallel to, and north of, Traverse 00, the 
northernmost one being '1'1"[1 ve rae 110011. The trf-1Ve rse swe re 
mostly 50 feet apart and about 1,000 feet long, but 
inte rl'1ed iate one s of rnuch shorts x' Ie ngth we 1"'12, a Iso surveyed 
where results warranted such additional measurements. 
Observation points were pegged at 100-foot intgrvals along 
each traverse. 

A base station was set up in an area where the earth's 
magneti.c field W8S relatiVely undisturbed. A 1,·,'atts 
Vertical Force Variometer (No. 68630) was calibrated at the 
base st8"Giliil and. adjusted to a senf3i tivi ty of 45.9 gammas 
per scale division. Readings were taken at all pegged 
observation po:r:..ts and also at numerous intermediate poin'Gs 
in the areas where large ano:nal ie s oc cur. Bec ause of the 
great magnitude of the anomalies, djurn81 and temperature 
effects were ignored, but the base station was occupied at 
the beginning ana. end of each day's 1,'IJork, in order to check 
instrument behaviour. Stations at which the variometer 
could not be balanced using Auxiliary magnets Vlere re­
occupied using 8S an 2dditional balancing field th2t due to 
G curr'3rlt flowing in a Helmholtz coil arrangement. 'Ellis 
technique allowed the measurement of variations in the 
vertical field at all but one pCI' cent. of st8tiorls in spite 
of the very h:i.gh pe::}('Une;S ~ '''Jl1ir.h exceeCl.ed 25 ~OOO gcwn.as at 
many observation points. 

(b) Results. 

rrhe re suI ts a re pre se nted on Plate 3 in the form of 
vertical magnetic force profiles along each traverse. From 
these profiles a magnetic contour map has been drawn 
(Plate 4) with contour's at iaterv81s of 5,000 gammas. This 
map shows the extent of the magnetic ~ff8cts, and the anomaly 
is clearly of the first class (Jakosky, 1950, p. 21,1). ·The 
interpretation of the map must be made ':,ith caution 9 however, 
as some of the observation points were within the open cut at 
very short distances from the outcroppingbodyo 
Unfortunately? observations could not be Qsde at some points 
because of their inaccessibility. 

The magnetic anomaly (Plate 4) is an elongated north­
stril{ing positive anomaly, extencling from 'l'raverse 200H to 
'l'raverse 90DlT; 'it agrees generslly in position with the quarry.· 
The sharp termination of the anomaly on these two traverses shows 
clearly that the ore body is confineo. wi thin these limits and 
littleQre can be expected in the extension of the quarry. 
Additional ore reserves can be expected only in depth or in the 
side walls. 

The interrr'3tatton of the r5su1ts can be. taken only as 
an a~~roximation for asseSsMsnt of the shone of the dSDosit. 
The ie,eal bocli.e s USed in the calcula t ion of the ore t i Cf,]. \!I,Jgne t tc 
profiles, such as uniform sheets or a vertical cylind6r, are only 
convenient st:3rting points to attaclc the proble'·:1 lTIsthematical1y. 
It should be noted that the fitting of observed and calculated " 
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;'II'ofiles (Plnte 5) is not goo(, and 9 furthfsrmOl"e, the observed 
profile s ape not c ompl;.] te. 1.[.(3 ve :L'the Ie s's 9 the in'~s r~')re ta t ion 
given below should be ,1 uSf:;ful guide to furthe·r pl"os;Jecting. 

The magnetic anomaly can be considered to be the 
cUl:1ulativG effect of three geological f8ctors 9 namely:-

(i) The iron ore of avc;rage c;rncte 9 c ontl.? i. ni.ng much 
i11sgnetite. 

(ii) The massive magnetite bodies, l~lich are concentrations 
of high grade magnetite within the larger iron ore bodY9 
having no sharp boundary to define their extent and 
shape. 

(iii) The ultrabasic igneous rocks of average magnetic 
susceptibility. 

The,ore of average grade will be ffi8gnetised by induction 
in the earth's field 9 but will also 90SSQSS remanent magnetism; 
the forma r effa c t 9l'obab ly predornina tes. 'l'he h j,gh-gl"clde 
concentrations of marnetite possess strong remanent Qagnetism and 
will be mpgnetisa~, also, by induction in the earth's magnetic 
field. The pyroxenites and amphlbolites will be magnetised 
pr:inciI)ally by induction in the earth's magnetic field. The 
direction of remanent magnetism may differ ap0reciably from the 
direction of the induced ~0~netism and it is not possible to 
resolve these factors by geophysical interpretation. 

By concentrating on the zones of steep magnetic gradient 
within the anomalY9 three major bo:ies of very strongly mngnetised 
material can be recognised. These zone~ are marked A, Band C 
on Plate 4 anC the corresponding m8jor boties ~ill be referred to 
8S the southern, central and northern concentrations. 

In the irwediate vicinity of the known mass .of magnetite 
be ing ;,vorked in Augus t 1953, the magnet 1e gr::1::J_ i e nt is extrerlely 
steep? being of the order of l 8~OOOGammas per foot. There is a 
well-defined I.)OS i t i ve anomi::1ly ytli th a vertical fi e 1(1 :nuoh greater 
than 25 9 000 g~mmBs~ side-by-side with a n~gative 8nomaly of 
similar magnitude. The .negative anor:1ctly tenninates abruptly in 
the south at a line. joining 160H/9m~ to :240H/200E. In the north 
the effects begin to dininish about 25 feet north of the haulage 
way. The anOl:lalies are distorted because read.ings in the quarry 
were taken, on the average, about 100 feet below those outside 
the ri~ of the quarry. This tends to change the relative 
~agnitudes of the 90sitive Bnd negative anomalies and ~ould 
particularly' accentuate the negative ano:-Jaly. ~~he results make 
it plain, however, that a cross-section of this oagnctic body can 
be assumed that will corres90nd to a oagnetic doublet with a 
north-seeking pole in its upper portion and a south-seeh':ing pole 
below. The south-seeking pole is sUfficiently close to the 
surface to have a very large effect on the magnetic field 
measured. Pl;=,te 5, Fig. 1, shO'lls9 in a sL":1plified forn, such a 
magnetic doublet which corresponds to Section A9 Plate 4. The 
actual magnetic body, ho~ever9 would be more extensive than the 
sU~Dosed doublet and its outljne may be irr t3gular. Its upper 
surface would be shallower than the assumed uDDer Dole and its 
10'!f.ler surface cleeper than the assumed lower 901e •• Further 9 the 
theoretical treatment which follows takas no account of the finite 
thiclmess .of the m,9gnetic boo,yo :r~ast cUp l1:s been nssumed? 
because of the relntive Dositions of the nositivs an~ n~gative 
values of the anomaly, a~d in accordAnce 0ith the geological 
structure. Plate 5 shows the observed profile and a correspond­
inp CAlculated profile. The two curves are si~i18r in shape, 
but show better agreement on the left than on the right-hand side 
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of the profi.le. 'l'J.1e rir:l1t-'clan(~ ~)o~3itivG 1)'3<"1\ cnn be explained by 
the fact that if st~tions coul& hSV8 been occupied at the original 
ground level the curve would have shovn 8 broader positive anomaly~ 
v/ith a smaller negetive c:.;;ntre Oll its right flank. It is probable 
that the body terminates in depth not fBI' below the present floor 
of the quarry. If, as predicted? the body terrlinAtes at f::tirly 
shallow depth~ and taking into account the fact that the upper 
90rtion of the body Las been quarried, then the ap~8rent dip will 
be less than the true dip. The direction of strike of the body 
is about 3400 true. The truncation of contours which occurs near 
station 25ClT/l00E (Plate 4) 18 caused by the massive ,·1F'r,neti te ore 
ne~r the quarry wail. 

The strongest part of the anomaly is within the Ii, of 
the quarry~ as sh01ivn on Plate~L Ttlis ir ... :·~ic:xt'2;S that additional 
oro reserves e;:ist in the west'.:,r·n 'Ival1 9 bl:..t the prosp·scts of any 
considerable reserves being found in the eastern wall are nut 
g::>e at. 

Thi~ zone ~f steep cagnetic gradient is virtually an . 
extension of Zone A9 but because it has 0iffarent strike and shape, 
it is more convenient to describe it separately. The positive 
anomaly is broader, an~ the negative anomaly smaller, than in Zone 
A. A typical section across the zone is shown as Section B on 
Plate 59 Fig. 8, together with a calculated curve, assu~ing a 
similar errangement of poles to that in Zone A. Study of Plate 5 
indicates that the a~omaly is probably caused by an sast-dipping 
body? extending from Travsrse 3501T to about TraV81'Se 500E. The 
strike of the main part is similar to that of the bodg in Zone A? 
but north of TrAverse 45rn~ it swings through about 65 9 to a 
bearing of 45 0 true • 

The bodies intersected by sections A and B are similar in 
char0cter but are senarated by e ~Rrrow zone of weakly magnetic 
(",1aterial. - . 

Taking into account the batter of the west wall. of the 
open cut at Section B~ it is probable that the najor part of the 
ore body is not exposed 9 except ~~er9 shown on Plate 20 A depth 
esthwte for' Section B shm:rs the depth to th3 upper pole to be 
about 50 feet. A large portion of the body would therefore be 
above econrnnical quarrying depth. 

Immediately to the north of Zone B the whole anomaly 
narrows and a trough occurs which cOr'responds approximately in 
position to an acid dyke of ~uartz porphyry (see Plate 4). It is 
possible that the point 5501T!100]~ may be Clear a fault. . 

This zone of steep ma~netic gra~iBnt is centroe at about 
700:J/l00Eo The anomaly here is of diff8~-:,ent fori,l ,from that in 
Zones A and B. It is t:mch less elongated, ~::ll1d the (irGction of 
strike is dif~icult to aGGESS, but is cODsidered to be north-west. 
':rhe form of the anoi11Elly inoicates that it is CE1UG8d by a body 
di,p.'"!ing steeply to the east. ':Che u.9~')er f3UI'foc8 of the body is 
belmil the floor of the quarpy and the Im:rer su:r'face is at 
relatively great depth. The shape and size of the anomaly can 
be accounted for by a cylindrical pipe-like body of relatively 
small diameter, with its upper ~ole a~ a depth of about 100 feet 
and its lower pole at great depth. It can be assumed that the 
deposit is much 0,ee 1:;er here than it is :further 8outh9 thus 
in6icating a northe~ly ~itch of the deposit as a whole. 

At the southern end the qUArry will Boon have r~ached the 
IO'Ner surface of the l:lineralisatio,-:: 9 but at the northern encl it 
hAS hardly reached th~ upper surf8ce. 
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The TBlla~3np iron ora 0e90sit is a continuous irregular­
shape0. iilass of iron 01"0 9 containtng three: tJajor conc::;ntrntiol1s of' 
msssive magnetite. The southern conc8ntr:oltiorl, ;il'11ich ','ms being 
[,linecl at the time of the ge 0 ph Vi:) ieCil su I'va Y 9 is the sh.'31lov'Je s t 9 

and is a wide 9 e8st-dipping body ryhich is probably te~ilin8ted in 
~epth not far below the present quarry flooro The ca~tr8l 
concentration also clips to the e;;,st and, is of li'":1its0. clepth, ,\i:fi th 
its top probably less than 50 feet below grouncL llJvel and its 
upper portion likely to be mainly within the westarn wall of the 
quarry. The north~rn concentr~tion is J.ikely to be a steoply­
diP9ing, roughly cylinCrical mass or greater fepth extent, with 
its uooer Dole at about 100 feet denth. 

~ - ,~ . 
For pU~90ses of future Quarrying operations, the central 

concentration of the deDosit is ~oat likelY to yield useful 
reserves, aSSUMing that-it is desired not to mine the s0uthern 
concentraticn below the existing quarry floor. 

'l'hs tiout~Hrn concent:(,,3tiC:2 c,);llu. be tes·tec1, by a short 
vertical irill ho10 about 50 feet in lsngth if it is desired to 
verify the conclusion that it is not gersistent in depth. This 
hole should be 10Cf:\ tell: ne3r 250H/175E ~ 

The central concentrAtion could be 9rospect~d by clean­
ing out the quarry for 200 feet, north of the haulage way, cross­
cuttl.ng 5.nto the west 'T!tlll bet';1een 'l'rf:lVcrSQS 350H ancl 500H at 
various ~enths between bench levels 70 and 25 (see P18tss 4 and 
5) J an~ also testing its de~th extent by a vertical drill hole at 
450n/l00~ .' 

The northern concentration of magnetite could be 
pros:;)8ctet. by 8 vertic!'!l c~rill hole 8t 705~T/l~30l::;, to a c~e9th of' 
at least 100 feet. 

Horvath, 8., 1952 

Rayner, E. 0., 1953 

Tate, K. H. 9 1953 

Preli~inary report on m8gnc~ite deposit9 
Gulgong 9 lJ.S.~-·.; BUI'. Lill. :Res. Gso!. & 
Ge09hys., Record 1952, No., 86. 

Magnetite deposits ~t TallaTIsng and 
Puggoon Gulgong district; Geol. Surv. of 
H.s.r·.? De]t. of lUnes. 

Geo~hysical survey of Magnetite deDosits 
near Gulgong, IT.S.'·.;; Bur. ~.Iino Res. GerJl. 
& Geophys., Record 1953 9 Ho. 63. 
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