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1. I TRODLCTION.

The Renison Bell township is in the West Coast region of
Tasmanie. It 1s connected by rail and rosd with Zeehan, and by
rail with the seaports of Burnie and Strahan,

The country is of very high relief and is dissected by
numerous rivers and creeks. The rainfall is slightly greater
than 100 inches per annum, and occurs mainly during the winter months,
Ag this survey was carried out between the beginning of April and
the end of June, 1ittle time wees lost because of bhad weather, until
towards the end of the gurvey.

Tin ore was first discovered on the field in 1890, and
in 1901 the sluiocing of detrital ore commenced. It was asome years
later (1909) before batteries wers erected to treat the oxidised
ore, At that time, the companies hsd no wsy of treating the
sulphides, and mining wes restricted to the oxidised ore. The
result was that this ore wae eventually worked out and 1t was not
until 1935 that Renison Associsted Tin Mines N..L. atarted tresting
the sulphides. The future development of the field will probably
depend mainly on the working of sulphide ores, Up to 1949,

2,560 tons of metallic tin were contained in the concentrates pro-
duced from the Renison Bell field,

The request for the geophysical survey was made by
Renison Agsociated Tin Mines N.L. through the .irector of the
Tesmanian Nines Department. The purpose of the survey was to
explore for additional ore-bodies within an erea of interest,
occupying aprroximately 9% aquere miles., The present work was
confined to an ares near the Renison Bell main lode and sitvated
on the northern slope of the Renigon Sell lill. Its purpomse was
to test the mecnetic and self-potential methods over known ore-
bodien snd to apply these methods in the search for further bodies
in the immediaste vicinity,

The nardy oconsisted of ilessrs. L.'. “illiams snd A.J.
RBarlow, geophysiocists, snd Hr. K.5. Swan, sssistent. Host of the
surveying wae done by !, B.L. Taylor of the Tesmanisn ¥ines
Tepartment, and hies essistance was greatly appreciated,

Thanks »re slso due to Senison Agsociated Tin Mnes N.I,
Tor supplying a field assistant for part of the time, and to their
staff for helping the geophysicsl party in meny ways.

The Renison Bell srea is part of the North undas tin
field, the geology of which has been descoribed by Vard (1909),
Conder (1918) ana Retd (1925). The particulsr srem around Renison
Bell has been descoribed by Tisher (1943).

The principal rocks of the North ‘undse field are
sediments known as the Dundas slates. They are probsbly of Cambro-
Ordovician age and consiat predominantly of sletea and tuffs but
also include sandstones, grits and conglomeretes, The aip 1is not
vniform but is generally to the north-east st a low angle,

The Dundas slates have been intruded by s series of basio
igneous rocks ranging from gadbdbro to serpentine, and later by guartz-
porphyries. The quart:-gorphyrze. are considered to have been
directly associated with the source of the minerel bearing solutions.

~/There are
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There are twe min types of lode formationt-

1. Narrow figsure lodes, which aip steeply and in geteral
strike roughly north-west. Sowme of these lodes can be
traced comtimuously for considermble distances. “The
tendency~- is for a set of fissures to he developed »o
in line or en echelen, often with lesser sub-parsllel or -
branching fissures®. (Pisher, 1543).

2. Nassive flet-lying sill-like bodies referred to losally
as "floors™. These bodies appear to be intruded between
the bedding planes of the sediments and mey ococcur on either
the footwall or hanging wall sides of the fissure lodes.

In genersl, the lodes are massive sulphidic bodies,
in which the most abundsnt minerals are pyrite, pyrrhotite,
quarts and carbonates of iron, mangsnese and megnesinm, The
relative proportions of these minerals very considersbly. The
tin ore is cassiterite. The distribution of cassiterite im the
lodes is irregular. In pleuces, rich veins and pockets ocowr
but the conditions govarning their occurrence are not known,
The oassiterite 1s grey, fine grained snd seldom visible to the
naked eye except where it ocours ion rich shoots in the sulphides.

111, METHODS.

Seneral:

. A survey was csrried out in the vieinity of the Cabdle
and 01d Mill Workings by the Imperial Geophysicel Experimentsl
Survey (Bage end Laby, 1951). In the course of this survey four
different methods Were used. These were the slectromegnetio,
eguipotential line, self-potential snd mmgnetie methods. Of
these methods, the megnetic was found to be the most usefvl, end
the self-potential gave very waluable confirmstion of the results,
In view of this, theve were the two methods decided on for the
presont survey. A brief description of these methods follows,

Megnetio methods

OSmditions at Renisen Bell ere very favoursble for the
spplication of the msgnetic method becavse the ore-bodies consies
mostly of pyrrhotite, which hsg & high megnetio susoeptidility, ‘
The experience of ths I.0.E.5. showed that the bodies were of
surficient size to produce intensme anomalies in the megnetic
field et the norface. '

. In the present work, the anguotie survey consisted in
the measurement of variations in the verticsl component of the
ungnoti: field. = The instrument used was » Watts vertical forae
variometer, -

Self-potentiel method:

The most general application of this method 1s for the
detection of svulphide ore-bodies which are undergoing oxidetion,
In en oxidising sulphide body, s daifference of electrical
potential is produced between the upper part of the body and the
pert below the oxidation sone. As a result of this "spontaneous
polarisation® & current flow takes place in the body snd is cot
pleted through the surrounding roocks., The current flow is
investigated by making potentiel measurements at the ground surface
and is of sveh s nature that a potentisl minimum or “negative centre!
is produced over the top of the ore-body,

-/The previous
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The previous work at Renison Bell by the iI,0,7,8.
showed thet the ore-bodies produced very intense self-potential
ef"fecta as 8 result of the sctive nsture of the oxtdation, the
higg pyrite content and the proxinmity of the bodies to the
surface, : :

1V, RUEGULTS AND INTESPRIATADICH,

General:

The results of the gelf-potential snd megnetic messure=-
ments, given {n the form of contoures in pletes 2 (magnetic) and

3 (welf-potential), show that with ench method there have been
observed e number of intense anomalies, providing strong indic-
etions of mineralisation. In genersl, there 1o sgreement in
position between the self-potential and megretic enomalies and it
has been possible to recognise thirteen principsl snd more or less
separnte “anomalous areas®. Rather ¢than discuss the methods
separately, it is considered preferable to deal with each
*anomslous aree™ in turn. For conveniesnce in referring to these
eress of interest, they have been numbered 1 to X111l as shown in
plates 2 and 3. )

Tegts over known org:gggiggz'

An examination will first be made of the geSphysicel
resvlts which can be correlated with ore=hucies alresdy known
from surface exposures and mine workings., “he positions of the
known ore-~bodies are shown in plate 1, but 1t should be pointed
out that, ss the mining in the past has been meinly limited to
the oxidised ores, the informmtion available as t0 the full extent
of these bodies is far from complete, The rather irregular form
of the contour patterns of both the self-potentiel and magnetic
anomslies may be attributed to the complex shape of the ore~bodies
themaelves ag well ap to the effects of toporaphy, and these
frotors have made it imposaible to aprly sny satisfedtory theor-
etical treatment to the observed reevits.

Geovhysical anomalies which appesr to be releted to
known ore-bodies occur on “anomelous ereas® 1 ¢o Viie

1. DPoth the pelf-potential and megnetic anomslies lie on the
line of the Renison Bell mein lode and occur over a massive
pyrrhotite body, which is exposed on the surfece and continues
gouth to the Glory Hole. A fTloor which has been worked jJjust
south-eagt of the (Olory Hole is probably & continuation of this
mineralisnation and would account for the south-casterly extensions
of both the self-potential end magnetic anomelies,

11. The anomelies here ocour over the Luwer Dlow ILode. The
magnetic maximum (> 4LOOO gammes) is locslised and occurs on
traverse 800S. The self-polential contoure show an elongated
"negetive centre® (=400 millivolts) extendinc from 8003 to 990C.
There 18 a good agreement between the exts of e¢ach asnomaly and
the strike of the lode,

The gelf-potential contours show thet there is & well-marked
snomaly axis connecting the "negetive centres® of sreas 1 and 11,
Thig axis appesrs to be related to the minerslisstion of the
Lower Blow Lode hetween LOOS and 7008 and 4o no doubt due to the
continuation of this mineralisation through tn {he main Renison
Bell lode. ‘The same self-potentisl axis extends south to area
111, and there is a suggestion of & similerly placed but leas
defined elongetion of the mognetic acontours.

-/ 111,



-k -

111, Both the magnetic maximum and the self~-potential “negative
‘sentre" sccur on 15008 and coincide with the northern part of -
the Upper Blow lode. In each case the form of the anomsly 1is
such an would be caused by a narrow ateeply-dipping body such as
8 fissure lode.

1V, In this ares the geovhysical results show strong anomalies
correaponding to the Upper Blow lode dbetween 17908 and 19908 snd
the pyrrhotite floor exposed in the No.5 Vorkings. A large
smount of pyrrhotite ore has heen uncovered and the complex
nature of the contour patterns may be largely due to veristions
in thickness of the overburden. PFProm the magnetic results there
is evidence that the floor exnosed in the Wo.5 Workings extends
to approximately 300E on traverses 17904 end 4890S,

V. The self-potential and magnetic snomslies correspond to a
lode known aa the Cross lode, A large irregular oxidised floor
is arsociated with a orose fissure. Trom the magnetic end self-
potentiel anomalies, 1t would appear thet the ore~body, As mepped
by Fisher (1943) from exposures on the surface and in the open
cut, represents only the northern portion of & more extensive
body, and that there is a substantisl extension to the south anad
particularly to the sovth-east of the previously known limits,

In the latter Aireation the self-potential anomaly ie particulerly
intense with & “negative centre” of -500 millivolts at 875E/11008,

Vi, A fairly estrong locslised self-potential anomely is preaent
here, but without any appreciable megnetic snomaly. A fiasure
lode 8nd a floor ocour just east of the centre of the self-
potential anomaly,

Applicability of the methods:

Prom the foregoing results it will be seen that, in the
area coversd by the present survey, the known ore-bodies produce,
almost without exception, stirong maguetic and aelf-potential
anomalies showing that the two methods used would be applicable
to the sesrdh for other ore-bodies in the Renison Bell ares.

In genernl, there 18 2 good agreement in position
between the indications from the two methods &nd 1t should be
possible to locote the pomsitions of ore-bodies with- considerable
certainty. However, 1t 18 apparent that, in regsrd to the de~
telled features of the anomalies, the self-potentisl and magnetic
results 4o not always show & close correspondence with one another,
This is probably only to be expescted when it 13 considered that
the bodies, consisting of combinations of floora and fissures,
are very irrsgulsr in shape, end the pyrrhotite and pyrite con-
tents of the lodes are by no means uniform. Forthermore the
gelf-potential effects will be influenced by the depth of the
oxidation zone, which although generally shellow, is8 subject to
variations throughout the areas. An messured at the surface both
the magnetic and gelf-potential anomalies produced by en ore-hody
are slso likely to be affected hy the irregular topography. For
these reasons it will probably be 4Aifficult to deduce with cer-
tainty the exaot boundaries snd structures of the ore-bodies from
the geophysical resuvlts. It should be stressed that the geo-
physicsel anomalies give no idea of the tin content of the ore-
bodies from which they arise,

Interpretation of resvlts:

. The magnetic and self-potential results obtained on
those parts of the srea where mineralisation wns previouvsly

~/unknown
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unknown will now be coneidered. There are seven “anomslous
arsas” (Dumbered Vil to X111, and shown in plates 2 and 3), where
the resvlts apoear to be significant.

vil. In this area, the positions of the macnetic and self-
potential anomalies are in oclose agrasement: the snomalies are
intense and suggest that the minerslisstion persiats for s distence
of about TOO feet, The most likely dnterpretation is a fissure
lode with a west-north-west sirike, extending from the "negetive
centrs® on 10008 along the self-potentisl snomely axie towards

the “"negative centre® of sree X1, There is also the possibility
of "floors® being associatezd with such s flasure lode.

Vill., The strong magnetic snomaly probably indicates ep isolated
pyrrhotite body, probably & fissure lode, nearly 200 feet in
length. The self-potential snomaly observed over the same area
ie relstively weak,

1X, In this ares the maonetic snd self-potentiel contoure do
not match very well and althouvgh there is definite evidence of
mineralisation, it is dAifficult to form sny conclusions regsrding
the extent and strike of the ore-body.

X, In this erea there is s magnetic snomely only. As the

sres is close to the Renison Bell Creek 1t ie possible that the _

- sulphide body does not extend sbove the grouvnd water level, in which
case oxidation would not he takinpg place and no self-potentiesl effect

would be expected. The magmetic indiontion ie persiastent in length

end as 1t continues to the north-went a8 for as 1ine 00 it is

probably due to sn ore shoot forming part of the Henison Bell main

" lode system, '

xi. The geophysicel anomalies here sre comnlex and it is 4iffi-
cult to see the relationship between the results of the two methods.
The magnetic "high” occurs meinly to the cect of the self-potential
"negztive centre”, At 16908 G50R, where the indicntions coincide,
a "floor"™ has been exposed by shsllow workings. The gelf-potential
anonialy 18 intense (re . ching values of less then «500 millivolts
and shows several radisting axes, svggeeting fairly extensive sule-
phide minerslisation. The most pronounced of these sxes 18 in

the line of the probable fissure 1lode of arem V11 end 1t is oon-
sidered that & very ressonable interpretation wouvld be a8 figsure
lode with an asgoociated "floor®™ of considerable extent. It is
clear that the observations should be extended further to the east
to obtrin a more complete picture of this Yanomplous area™.

X1l and X11l. Only seif-potential anomalies have been gbserved
on these arepss. ©On the first, there sre two "negative centres®
sugresting a subsidisry figsure branching from the Biow lode; on
the gsecond, the anomsly covers an epprecisble ares snd appesrs to
indicate esn oocurrence of mineralisation isoleted from the msin
Blow lode system,

V. DRILLING 7r80%18 BDATICNS.

The recommended drill holee listed below are intended
for the purpose of testing the geophysical anomelies which eppear
to indicate hitherto undiscovered ore-bodies. The difficulty in
determining the struvcture and sttitude of the bodies from the
geophyalcal resuvlts has been pointed out, and it is considered
thst the recommended Aill holes, while proving the existence or

" «/otherwise



othervise of ore-bodies 2sso0ciated with the geophysicel indio-
ations, will slsgo provide a basis for s more complete interpre-
tation of the results of the present survey snd of further
surveys which msy be made in the Renison Bell ares.

Recommended Dril] Holes.

‘Holelxo. Co=nrdinates of Ares to be True Bearing Tepression

Loller tested of hole of hole
€3] 10%08, 180% ni Vertiocel -
a2 12008, L75B ni1 247 30
03 14008, 575R Vil 187 L%
a4 14008, 225K vViil 202 L5
as 17908, 2758 iv Vertieal -
06 18908, 600R 1X 247 L5
a7 16508, 960X Xl 187 45
a8 8008, LOOW X111l 277 60
a9 50083, 775% X 202 L5

10 10008, 960K v 187 30
a1 %008, LOW ni 247 60
( ¢ Owing to sn error in the surveying, on several traverses

the pegs were incorrectly merked. The following is a 1list of
corrections to the peg merkingsi-

Traverse 20008 shovld veand 19908
 Traverse 19008 should resd 18908
. Traverse 18008 should read 17908

Traverse 17008 should read 16908

Traverse 16008 should resd 16058,

The coreected values have heen used for the co-ordinates
of the proposed 4rill holee: eo.g. 3.5 whoae co-ordinates ares
17908, 275E will have ite collar at peg merked 18008, 275E). -

A few words of explanstion are needed with regard to
the selection of soume of the &rill hole sites given above,

On srea V11, holes G.41, 3.2 and 3.3 wouvld teat both
the self-potentiel and magnetic indications. The vertical hole
G.1 1s mainly intended to test for e possible “floor™ and the
inclined holes 7.2 and G.3 for a fissure lode. If continued far
enough, 0.2 will test the ground below the secondsry megnetioc
*high" at uwot too great s depth,

The purpose of G.5 is to show to what extent the
wapnetic snomely of ares 1V is indicetive of an easterly extension
of the mineralisation gccurring in the No.5 Workings.

Cn ares 1X 1t should be possible to test, with ouly
one fairly shallow hole such as 3.6, the conditions below both the
magnetic “high" and the self-potentisl "negative centre“.

The holes G.8, G.9 and 0.11 should provide tnformation
veeful in explasining why am indication may be observed with one
method (either mannetic or self-potentisl) unsccompanied by sny
effect observed with the other method,

"m .
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