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SULIARY.

Geophysical surveys of the magnetite deposits of
Australian Magnetite Pty. Ltd. at Culgong were made by the
Bureau in 1982 and 1963, and revealed that the Tallawang
deposit was the wmost ihfortant one. The present renort
gives the results of a detailed magnetic survey which was
made over this deposit in August, 1953,

Results show that thrse conczsntrations of very
strongiy magnetic mate:ial exist within the Tallawang
denosite The southern concentration is unliksly to
contain consicerable reserves beyond those in sight. The
central concentration has beesn nartly worked and could
vield reserves of ore from ths west wall of the quarry.

The northern concentration, which has not bsen worked,
could yield limited ressrves. It is shown that the deposit,
as a whcls, pitchés northwards. Some exnwloratory drilling

is recommended on each of the three concentrations.

(111)
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1. LERGOUGLICH.

U=

The Tallawang nagnstits “enosit, situatsd about 12 miles
nerth-west of Culgong (see Plats 1)9 hes beon a source of high-
grade iron ors, and was workad until 1927 by lessrs. Hoskins Iron
and Steel Ltd., Lithgow, who recoverad from the deposit more than
500,000 tons of ore. Ths nuarry remainegd idle until 1651, when
it was re-onensd as a source of high-grade magnstits for the heavy
media treatmsnt nrocess of coal-clsaning nlants. The comnany
onerating the quarry, Australisn Magnetite Pty. Ltd., apnnlied to
the Bureau for a geonhysical survey to be mace with the object of
locating any additional rich dewosits which may exist in the
Gulgong-Tallawang district. '

«7\

In August 1852, a preliminary magnetic survey was made

‘over a lease held by the company in the Parish of Puggoon.

Results of that survey ars containsd in a renort by Horvath (1952)
and his recommendatvions led to a second survey, which was made in
April 1953 cvar the fuggoon, Tallawang South and Tallawang
deposits (Tava, 1265).  The smaller denosits at Buggoon and
Tmllawang South were shown to be relatively unimportant compared
with that at Tallavang, and attention was re-directed to the
latter deposit. The present report describes a detailed magnetic
survey macde over the Tallawang cenosit in August 1953, with the
object of locating the best concentration of magnetite within the

denosit.

The field varty consisted of K. H. Tate (party leader),
i, J. O0'Connor and one field 85b1o tant. Surveying work,
involving the negging of a grid system, was undertaken by the
Property and Survey Branch, Dasnartmant of the Intzrior, Sydney,
survevor :i. Rochfort beinb in charre of this \,--Jork° The
gzonhysical survey occunied just over ong wesk, during which time

20 traverses wsre surveved.

The geology of the Tallawong arza ls described in an
garlier renort (Tate, 1953) and reference should be made to that
deseription. Ths gsology in the immediats vicinity of the
Tallawang quarry is shown on Platg 2. Of particular intersst are
the deposits of good guality ors which are being mined in the
lower walls and flcor of the quarry and which are shown on Plate 2.

B SEINCTION AUD APSLICABILITY OF GUCRIVSICAL (MTHOD.

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 exnscted that the presence
of ultrabasic rocks would also cause annreciable magnetic effects.
However, it was considered that observations at closely spaced
intervals would provide data which would allow conclusions to be
drawn about the shane of the ore body, and also give an indication
of the presence of any near-surface concentrations of magnetite
which would be useful to the onerating company. To do this,

sasurements had to be made within the quarry of varistions in the
vertical component of the earth's magnetic field. They were in

"excess of 50,000 gammas, i.e. of the order of the earth's field

intensity itself. Only the most strongly magnstic material can
cause anomaliss of such magnitude,




4. HAGHVTIC SURVEY.

(a) Field “ork.
The lay-out of the traverses is shown on Plate 1. A

base line 1,000 feet in length at a trug bearing of 90° was
laid about lOO feet south of the southern end of the quarry.
This base line served as Traverse 00 aand 19 other travsrses
were laid parallel to, and north of, Traverse 00, the
northernmost one being Traverss 1100, The travaerses were
mostly 50 feet anmart and about 1,000 feet long, but
intermediate ones of much ohorumf length wsre also surveyed
where results warranted such additional measursments.
Obssrvation points were pegged at 100-foot intzrvals along
gach traverse.

4 base station was set up in an avea where the earth's
magnetic field was relatively undisturbed. A Vatts
Vertical Porce Variometer (ilo. 68630) was calibrated at the
base statiuvn and adjusted to 2 sensitivity of 45.9 gammas
per scale divisione. Readings were taken at all pegged
observation po:ints and also at numerous intermediate points
in the areas where large anomalies occurs. Because of the
great magnitude of the anomalies, diurnal and temperature
effscts were ignored, but the base station was occupied at
the beginning and end of each day's work, in order to check
instrument behaviour. Stations at which the variometer
could not be balanced using auxiliary magnets were rs-
occupied using as an additional balancing field that due to
a current flowing in a Helmholtz coil arrangemsnt. This
technique allowaed the measurement of variationu in the
vertical fisld at all but one per cent. of stations in snite
of ths very high readings, which excgeded 25,000 garmmas at
many obssrvation points. '

(b) Results.

The rsesults ars presented on Plate 3 in the form of
vertical magnetic force profilss along each traversec. From
these profiles a mag qctlc contour map has bsen drawn
(Plate 4) with contours at intervals of 5,000 gammas. This
map shows the extent of the wmagnetic nffOCbug and the anomaly
is clearly of the first class (Jakosky, 1950, p. 211). The
interprstation of the map must be made with caut10n9 however,
as some of the observation points were within the onen cut at
very short distances from the outcropping body.
Unfortunately, observations could notv be nade at some noints
bscause of their inaccessibility. ’

De LITERPREUTATION O RUSULTS.

The magnstic anomaly (Plate 4) is an elongated north-
striking p081tlve anomaly, extendlnr from Traverse 2008 to
Traverse 9001; it agreses generally in position with the quarry.
The sharp te nnlnation of the anomaly on these two travsrses shows
clsarly that the ors body is confined within these limits and
little ore can be expected in the sxtension of the quarry.
Additional ore ressrves can be expected only in depth or in the
side walls.

The interprstation of the rssulis can be taken only as
an annroximation for asssssmsnt of the shape of ithe deposit.
The idesal bodies used in the calculation of thsorstical magnetic
brofiles, such as uniform sheets or a vertical c“llnﬂe°, ars only
convenient starting points to attack the problesn mathematically.
It should be noted that the fitting of observ 4 and calculated
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arofiles (Plate 5) is not good, and, furthsrmors, the observed
profiles are not complate. dgvertheless, the interpretation
given below should be a useful gulde to furthsr prospecting.

The magnetic anomaly can bs considersd to bs the
cuimlativs effesct of thrse geological factors, namely: -
(i) The iron ors of average grade, containing much
magnatite, -

(ii) The massive msgnetite bodies, which are conccntrations
of high grade magnetite within the larger iron ore body,
having no sharp boundary to define thsir extent and
shape. '

(1ii) The ultrabasic igneous rocks of average magnsiic
susceptibility. '

The ore of avsrage grade will be magnetised by induction
in the earth's field, but will also nossess remanent magnstism;
the formsr effect probably predominates. The high=-grade
concentrations of magnetite posssss strong remanent magnstism and
will be magnetised, also, by induction in the sarth's magnetic
field. The pyroxenites and amohibolites will be magnetised
princinally by induction in the earth's magnetic field. The
direction of rsmanent magnetism may differ apnreciably from the
dirsction of the induced nognetism and it is not possible to
resolve these factors by geophysical interpretation.

By concentrating on the zones of steep magnetic gradient
within the anomaly, three major bofies of vsry strongly masnetised
matsrial can be recognised. These zones are marked A, 3 and C
on Plate 4 and the corrasponding major bocdies will be referred to
as the southsrn, central and northern concantrations.

_ngne_éo

In the immediate vicinity of the known mass .of magnetite
being worked in August 1953, the magneiic gradient is extremely
steep, being of the order off 2,000 gammas psr foot. There is a
well-defined nositive anomaly with a vertical field much greater
than 25,000 gamnas, side-by~-sids with a negative anonaly of
similar magnitude. The nsgative anomaly terminates abruntly in
the south at a line joining 1601/908 to 24.011 /20058, In the north
the effects begin to diminish about 25 fzet norith of the haulage
way. The anomalies are distorted because readings in the quarry
were taken, on the average, about 100 feet below thoss outside
the rim of the quarry. This tends to change the r=lative
magnitudes of the nositive and negative anomaliss and would
particularly accentuate the negative anomalye. The results make
it plain, howsver, that a cross-section of this niagnstic body can
be assumed that will correspnond to a nagnetic doublet with a
north-seeking pole in its upper portion and a south-seeking pole
below. The south-seeking pole 1s sufficiently close to the
surface to have a very large effsct on the magnetic field
measured. Flate 5, Fig. 1, shows, in a siaplified form, such a
magnetic doublet which corresponds to Section A, Plate 4. The
actual magnetic body, however, would be more extensive than the
sunnosed doublet and its outline may be irregular. Its upper
surface would be shallower than the assumed upper pole and its
lower surface deeper than the assumed lower nole. Purther, the
theoretical tresatimsnt which follows takss no account of the finite
thickness of ths magnetic body. Tast 4dip hrs been assumed,
because of the relative pnositions of the positive and nogative
values of the anomaly, and in accordance with the geological
structure. Plate 5 shows the observed profile and a correspond-
ing calculated profile. The two curvass are sinmilar in shape,
but show better agreement on the left than on the right-hand side



of the profils. The right-hand vositive wnsax can be explained by
the fact that if ststions could have been cccunied at the original
ground lsvel ths curve would have shown a broader positive anomaly,
with a smaller negative centre on its right flank. It is probable
that the body tsrminates in depth not far below the pressnt floor
of the quarry. If, as prsdicted, the body tsrninates at fairly
shallow depth, and taking into account the fact that the upper
nortion of the body has bssn quarried, then thes annerent dip will
be less than the trus dip. The direction of strike of the body

is about 340° true. The truncation of contours which occurs near
station 2£5CIT/100% (Plate 4) is caussd by the massive mapnetite ore
a=ar the quarry wail.

The strongest part of the anomaly is within the 1lin of
the quarry, as shown on Plats 4. This inticatss that additional
ore reserves exist in the western wall, but ths prospscts of any
considerable reserves being found in the eastern wall are nout
grsato

Zone B

This zone of stesp magnetic gradient is virtually an
gxtsnsion of Zone A, but becauss it has differsnt strike and shape,
it is more convenient to describe it ssparatesly. The positive
anomaly is broader, and the negative anomaly smallsr, than in Zone
A, A tynical section across tlie zone is shown as Section B on
Plate 5, Tig. 9, together with a calculated curve, assuaing a
similar errangement of poles to that in Zone A. Study of Plate 5
indicates that the anomaly is probably caused by an sast-dipping
body, extending from Traverse 3501 to about Traverss 500, The
strike of the main part is similar to that of the body in Zone A,
but north of Traverse 4500 it swings through about 68, to a
bearing of 45° trus.

The bodies intersected by sections A and B are similar in
charscter but are separated by 2 narrow zone of wsakly wmagnstic
material,

Taking into account the batter of the west wall. of the
open cut at Section B, it is probable that the najor nart of the
ore body is not exposed, excent where shown on Plate 2. A depth
estinats for Secticn B shows the depth to the upper pols to be
about 50 feset. A large pnortion of the body would thereflore be
above economical quarrying depth.

Immediately to the north of Zone B the whole anomaly
narrows and a trough occurs which corresponds anproximately in
nosition to an acid dyke of quartz norphyry (ses Plate 4). It is
possible that the point 550M/100% may be near a fault.

zone_C.

This zone of steep magnstic gradisnt is centrcd at about
700.1/100% The anomaly here is of diffesrent forw from that in
Zones A and B. It is nuch less elongated, and the Cirection of
strike is dif“icult to assess, but is considered to be north-west.
The form of the anomaly indicates that it is caus=d by a body
dipnning steeply to the sast, The unner surfacs of the bhody is
below the floor of the guarry and the lower surface is at
relatively great denth. The shape and size of the anomnaly can
be accounted for by a cylindrical pipe-liks body of relatively
small diameter, with its uopper nole at a denth of about 100 feet
and 1ts lower pole at great denth. It can be assumed that the
deposit is much deeper here than it is further south, thus
indicating a northsrly nitch of the deposit as a whole.

At the southern end the aguarry will soon have rezached the
lower surface of the mineralisation, but at the northern snd it
has hardly reachs? the unper surface.
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6.  CONCLUSICIS ATD RBCOIILRDAYIONS.

The Tallawa ng iron ors degnosit is a continuous irrsgular-

shaped mass of iron ore, containing thres wajor conczntrations of
massive magnstite. The southern concentration, which was being
rnined at the time of the geopnusical survsy, is the shallowsst,
and is a wide, gast-dippling body which is probably teriinated in
denth not far bslow the prssent guarry floor, The cantral
concentration also dips to the ezst and is of linitsed depth, with
its top probably lsss than 50 feet below ground level and its
unper portion likely to be mainly within the westsrn wall of the
Quarry. The northern concentration is likely to be & steenly-
Ginning, roughly cylindrical mass of greater cepth extent, with
ite upper vols at about 100 feet denth,

Tor nurnoses of future cuarryving opsrations, the central
concentration of the deposit is =ost 1liksly to yizld useful
ressyves,; assuming that it is desired not to mine ths scuthern

concsntraticn below the existing cquarry floor.

The southsrn concentration coild be tested by a short
vertical 4rill hols about 50 feet in lsngth if 1t is dssired to
vaerify tha conclusion that it is not nersistent in dsnth. This

hole should be located near 2501/1751.

The cantral concsntration could be drospscted by clean~
ing cut the cquarry for 200 feet, north of ths haulage way, cross-
cutiing into ths west wall bestwsen Traversgs 350 and 50017 at
various fenths betwsen bench leve J 70 and 25 (see Plates 4 and
5), and also testing its denth extent by a vertical drill hole at

400J/1OO

The northern concsntration of magnatits could be
prosnected by a vertical &rill hole at 705J/1°OJ9 to a Gznth of
at lsast 100 fest,
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