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1. INTRODUCTION

" . In'en earlier report, Williams (1950) has demcribad the
.geophysical survey carriled out early in 1950 on the Renison Bell

tin fleld., The present report deals with the work of a second - **
field season which aommﬁncad in Nbvember 1950 and continued until
June 1951, et

‘The methods used were agaln the magnetie and selfw otential.
The 1950 survey was extended to the south and east by‘contgnuing

the Renison Bell Hill base-line a further 1000 feet south and
reading stations on both sildes of this base-line along tnaverses
extending from the main quarbtz-porphyry dyke to the headwaters of
the Montana Creek. In additlon, some of the traverses were extended
over the saddle between Dreadnought and Stebbins Hills as far as the
Boulder tramway, o . .

' The area covered by the erlal Geophysical Experimantal -
Survey (I.G.E.8.) in 1929 (Edge ang Laby, 1931¥ lies immediately to
the south of the present survey. The I.G.E.S. layout has been :
located by tying in wlth the present survey two of the bsacons left
by the I.G E.S. The locality plan (Plate I) shows the extent of the
coveraﬁe so far completed by the Bureau with the self-potential and
magnetiec methods, and the location of the I.G.E.S. layout.

The Zeehan staff of the Tasmanian Mines Degartment again
undertook the swrveying of the traverse lines and thelr assistance

in thils and many other matters expedited the progress of the survey,
Renison Associated Tin Mines N.L. provided a fleld assistant during
,tha wet months and willingly co~operated with the geophysical party,

4 - In starting the survay ‘the writer was assisted b . L.W.
Williams, geophysiclst, who spanb the first three weeks with the
party, which also included Mr. R. Green, cadet geophysielst and ’
four university students on vacatlion. After the departure of the'*:
students, the party was joined by Mr. J.H. Quilty, gaophysicist, and
Mr. Rede O'Neill, field asslstant.

Yo

| II.'  GEOLOGY

’ A summary of the geolcgy of the Renison Bell tin field hes
been given in the first Progress Report (Williams, 1950) and
reference has been made to the work of Ward (19095 Conder (1918),
Reild (1925) and Fisher (1943)., These writers give a general
description of the ieology of the fleld and detalled de:asx<:az-:11:ot:1.cn.':4\m
of the individual mine workings but it has apparently been difficﬂlt
to plot the boundaries of and determine the relatlonship between e
the different sedimentary beds which constitute the Dundas serie:
A detailed geologlcal surface plan of a section of the fleld was
prepared by the I.G.E.S. The northern part of this plan includet
pert of the area covered by the present geophysical survey and h
been reproduced without alteration in Plate 2, ,

' The eastern slde of the Renlson Bell Hill 1s a regilon of“
faulting end fracturing accompanlied by silicification, The
sedimentery bed in which most of thils fracturing occurs 1s locally
termed "red rock", which is consldered to have been originally & 4
rinaugrained ferruginous sandstona now converted to quertzlte by
siliceous solutions, The "red rock" is resistant to weathering
eppears to overly the normal slates end sandstonesy 1t has been
taken to mark the upper limit of the sedimentary beds favourable
for the formation of mineralised flmors, The I.G.E.S. plan shows
portion of the red beds in detall and indicates where the rock hag
been highly ailicified and mineralised., A tuffaceous horizon 18
shown west of the "red rock" on the I.G.E.S. plan and haes also been
mapped by Conder in his plan of the Montana South workinga.




-

The Dreadnought and Stebbins hills lying to the east of:the
"ped rock" reglon are composed of grits and massive shales which
appear to become more mgssive and felspathie in character going..
eastward and are of slightly tuffaceous aspect. (Fisher, 1943, -
PeB; Pel9). A dolerite dyke considered to be of Mssozolo age has
been mappod on tho western slopes of the Dreadnought-Stebbinaaridgc

Plate 2 shows the location of the princilipal open-cut workim
in the area of the present survey. In the Montana South workings,
siltuated on a steep slope on the west bank of the Montana Creek,.
oxldised ore has been removed by systematic sluieing over a falrly
extensive area. The Montana South lode system consists of three
pyritle floors intersected by at least two pyrrhotite lodes of the
fissure type. The pyritle floor of the Montana North workings has
been sluilced in two cuts joined by a deep costean. .

‘The Federal oreubody on ‘the eastern slopes’ of Stebbinshﬂill
is a double fissure lode in which replacement by massilve. pyrrhotit:
has taken place, The oxldised ore has been removed by open cubtin
to. & depth of 100 feet but there is probably still a large body.of
sulphlde ore left unworked. Traces of copper can becseen in the
walls of the open cut. In Evenden'!s workings, which lis on the
Dreadnought line of lode, & narrow. vein has been mined for oxidie&
ore. Lt

| L REsﬁm.'s AND INTERPRETATION

The results of the magnatic and self—potential surveysi_ e
shown in the form of contours in Plates 3 (magnetic) and 4 (self-
potential). As in the work of the previous season, a number of
magnetlc and self=-potentlal anomalles, some of them very 1ntenso,
were observed and 1t has been possible to recoghlse additional :
"gnomalous areas™ which are indicated on the plams by numbers X
to XXIII. These willl be discussed under two main headings, namsly
Renlson Bell-Monbtana Section and Dreadnought Seotion. - ]

Owing to the use of large contour Intervals required in orde
to represent the more intense anomelies, the contour plans do not
adequately represent the weaker anomalles and more modsrate gradie
which nevertheless are Important as they could be caused by deep-
seated ore=bodles. Hence the results obtalned in some parts of th
area hage been represented alao in the form of profiles (Plates 5,
6 and 7). . SR

(a) Renison Boll = Mbntana Section,

XIV. This "anomalous area is situated near tha top of the aniso
Bell H1ill and extends approximately from traverse 1620 8 to traver
3010 8 and from 100 E to 600 W. It includes the area referred to
IV in the first Progress Report. The anomalles associated with th
per Blow lode and the No.5 workings have been traced south and

have developed into complex pattern shown by both the magnetic and

self=-potential contours. The strike of the body or bodles produci
the anomalles is roughly parallel to the direction of the base~lin

llu-

The ma, netic anomalies are particularlz intense with’Very
steep gradients. An outstanding feature of the magnetic results 1
the large number of intense negative values particularly about::
traverse 2200 8, where, over a distance of 200 feet (150 W to 350
the vertlcal component of the magnetic field 1s at least 5,000 gam
below the normal undisturbed value, There 1s a corresponding regi
of abnormally hlgh positive values to the east of the negative reg
These extreme positlve and ne%ative megnetic values indlecate a-
strongly magnetic body at a shallow depth. No theoretical analysi
of the anomaly 1s possible however, owing to its irregular form an
the faect that it appears to be mainly due to abnormal polarisatlon
rather than to megnetisation by induction in the earth's fleld.
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K Gonsildering the whmla of area.XIV it may be seen that there.
18 in general & good agreement between the megnetic and self-pote tia.
‘results, 'An exception 1s the selfwpotentlal low centred at 26008/
425W, which i3 not accompanisd by any merked magnetic anomely. ...
Analysia of this self-potential anomely indicates thabt 1t is grdbably
“dus to 2 sulphlde body sboub 150 feet Balaw the surface and d

-to the north or northeeast abt 40 to 50V,

intense localised ne aximi contres at 500i§ on travéfgga %

- The
2100 8 and 2300 8 suggest shallow mineralisation, the cantral 2
gart ‘of the area, although the pronounced magnetic anomalies a zg B
o originate from shallow depths, the more mn&@rata selpraten algﬁ
gr&dienta indlcate. da&per m&nﬁraliaahian. :

. fhe magnatia anamaly whase axis roughly follawstha baaalinn
between 2600 8 and 2000 8 praetically coineldes wlth a well defined .
self-potential snomaly, and both methods give evidence of an almost:
vertical lods approa g ¢lose to the surface, The megnetic anomsly
appears to terminate at the southermmost traverse read, bubt it is .
¢Ie%§ that the selfqpetential anomaly will continue atill furthﬁ !
sou . ,,,‘

" ‘Do pun up the diwuwion of avea XIV, it m bo ataté&rt&’h@ da
both methods appear to indicate a atrongly mineralised zons sbout .
1300 feel long and savwral hundrad feot wide, It 1s obvious hha N

also esvlidence that in garta of the sres the mineralisation muat oi

continue to considereable depths It 1s. probable that a fissure 1 Qﬁ
forming a ¢ontlinuation of the Upper Blow lode, extends south. baya ,
the swmit of the Renison Bell Hill and has asscoclated with 1t . ¥
subsidlary ore-bodies causing the individual anomaly centres. shown =
by the gaaphyaioal rosults, u:; S ﬁ;g‘,;,ﬂj

l

on thﬂ basis af the abave intaa vetatian, this eresa. rapne tu

e vary pranising one for detalled testing. Dismond drilling wo
be preferred for locating depper bodles and following up known, lodqa
guﬁiﬁbe terrain favours trenching for testing the natur@ mf ahallaw \
OUlose ¥ : S bkt v

~ The testing reanmmandeﬂ for the purpoaa of making a pralimin&ry
chagk on ths significance of the gnoghgsical anomalies 1s indicated
in Pletes 3 and 4 and 1s set out 81l in Section IV.. Trennhaa
would be useful in the following placesi~ Bt 2050 8 from 475W to .
550W, along traverse 2300 8 from 400 W to 500 W and along traverae
2900 8 from the base-line to 500 W. Should the last show good values
it could well be deepened, so as to obtaln a cross-section of the.u.
lode structure while obtaining economic ore. A long inclined drill
hole G18 directed into the hillside in the line of traverse 22800 8.,
would test the depth extent of the mineralisation. A vertical hnle
G15 at 25560 8/400 W should intersect the body responsible for the .
selfwpotential anomaly here at a depth of 160 to 200 feet. The hula
G17 at 2900 8/50 E would teat for a vertical lode thought to be. . g
indicated by the well-defined aelprotential and magnetle anomali_S}
in thia 1ocality- .

XV, A salfnpcbential anqmaly'wiﬁh two aubsidiary negativa sentre b
oxtends from 2200 8 to 2550 8. The correspondlng magnetliec anomaly *
is of smaller magnltude than those on Renlson Bell H111¢ A Talrly.s
~deap-sented boaghis indlcated by both methods and should be intere::
sected at a depth between 60 and 100 feet by the recommanded drill%
‘hele Gla collared at 2300 S / 425 Be o

XVI.  This "anomalous avea". is a continuatlion of IX reforred tOrwf
the first Progress Reperts, . An elongated magnetie anomalz traced;
far. 5auth.as traverse 2600 8 shows thrﬁa diatinet magnat ¢ highs



Two separate self-potential negative centres roughly correspond to
the magnetic anomaly. There appsars to be no relation between the
magnetle anomaly and the tuffaceous horizon which has been plotted
on the I,G.E.S. geologlcal plan between 800 E and 900 E and shown
by Conder (1918) to ocour immediately'west of the Mbntana South o
' wor&ingsu : S R

: Analysis of the self-potential anomaly centred at 2500 8/950 E
indlecates an oxldising body at a depth of about 30 feet. The old a
adlt at 2400 S/ 1000 E may have intorsected this body and a geologlecal
examination of this adit and its dump materlal may therefore yleld
useful information. The more pronounced anomalies in this area could
be tested by inelined drill hole G20 at 2050 8/ 725 E and trendh
along 2100 S near 650 E. '

XX, (already referred te in first Progress Report). Extension ofhww,
the qurvey to the south and east has shown the full.extent of the
anomalies in the viciinity of the Montana North workings. A ——
conbinuation westwards of the known pyritic floor exposed in the
workings would explain the character of the self-potential resulbs.
The high magnetic readings near 1890 8/ 1050 E may be related to :
the vertieal fissure lode suggested by Willlsms (1950, pe5) and are
considered worthy of testing by a drill hole such as G”l collared
at 1890 8/ 1000 E. | ‘ ‘
XVITI. A Weather-reslstant outcrop of "red rock" striking N 30%
can be traced through 2200 8 / 1400 E and appears o be related to
the elongatsed magnetic anomaly which has been traced from 1600 8 to
2500 8 and mey continue further south. No self-potential anomalx

is prezent and a comparison may be made with the "anomalous area® X
(first Progress Report), which also showed an elongabted magnetic
anomaly with no appreciasble self-potentials oscurring in .an area of
"red rock". Samples of the "red rock" taken from area XVII show
intense megnetism due te included magnetite. 'The absence of selfw
potential effects is probably due to a high water table in the .
vicinity of the Montana Cresk which would prevent oxidation of the
sulphldes, The test hole G9 recommended in the previous report
should prove whether this type of magnetie anomaly 1s likely to
indiocate the pressnce of us eiul Cro. ‘Z

XVIII. Anothew magnetic anomaly oecurs with no associaged self—
potential ancmaly over an outcrop of magnetio "red rock".

XIX. The Montana South workings oonstitute tha‘most extensive
workings in the area of the present survey. A serles of three
floors 1s intersected by two flssure lodes and the complex structure
has been systematlcally slulced over the sastern face of the spur |
that projects from the main Renison Bell Hill, The six traverses,
2600 8 to 3010 8 erpss this spuwr and terminate at the edge of the .
slulced worktings. The magnetic reulults obtained anlong these ,-
traverses between the base~line and the workings are shOWnseparately3
in the ferm of proflles in FPlate 5., The profiles show an anomaly
which, although muech weaker than those on the Renison Bell Hill, -
1ndicates a deep-seated magnetic body striking roughly parallel to
the base-line and lying between 500 E and 600 E., The anomaly is
such as would be caused by a tabular body with wertleal or nearw
vertical dip and could therefore Iindicate a fissure lode, With -
certalin limitations,the depth below the surface of such a magnatie
body is equal to the horlzontal distance over which the magnetic
anomaly falls from the maximum value to half that value. Application
of thils principle to the six profiles (Plate 5) gives an average
result that the top of the body is near the 1000 feet level., , This
15 the same lovel as the middle of the floor system of the Montana - -
South workings. The selfw-potential contours show a negative: anomaly, i
which indlcates an extension of the floor system into the hill at. . |
least as far as 700 Es. Hence considering the results of both
metheds, the most probable interpretation seems to be that of "floor"\
assoclated with a flssurse lode., An inclined hole such as G22 g
collared at 2800 S / 800 E should be sufficilent to test the validity
of thils interpretatlon.

P
b
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(b) Dreadnought Section,

As a result of adverse weather in April and May, only a
limited number of traverses d&ould be extended eastwards to cross
the Dreadnought - Stebbins ridge. These traverses were chosen so
as to give a general 1dea of ths trend of the self-potential and
magnetic values on an east~west cross section of the Dreadnought-
Federal lode systeme It was necessary to terminate the field
work with gaps remaining in the coverage of the area and some of
the snomalies detected only partly delineated.

In the Dreadnought section the results are in general of a
different character from those in the Renison Bell section. Both
self-potentlal and magnetic anomalies have gentler gradients. It .
is also noted that the average level of the magnetlc values 1s aboub
1000 gammas higher than in the Renison Bell section, an effect which
may be related to a change in the type of sedimentary rocks, which,
along the Dreadnought~Federal line of lode, are quite distinect from
the more westerly outerops. As has been polnted out, the rocks on
the Dreadnought Stebbins ridge appear to become more massive and
felspathic in character going eastward from the "red rock"™ beds and
are slightly tuffaceous in aspect,

The magnetlec and self=-potential contour plans (Plates 3 and
4) show "anomalous areas" XX to XXIII. The results are shown in
greater detall in the form of profiles In Plates 6 and 7. )
XX, XXI. Situated on the ridge leading up to the summit of Dread-
nought H1l1ll, both these areas show magnetic and self-potential
anomalies, XXI has not been fullydelineated. Profiles 1000 S to
1500 8 show the presence of a broad self-potential trough, which
could be due to a sulphlde body extending through both areas and
with 1ts dpper limit at a depth of about 200 feet, However, a 5
single body of thils type does not explain the magnetic anomalies, b
which appear to be mainly due to mineralisation at shallow depthse

XXII. Four traverses, 1000 S to 1300 8 were extended over the

/' eastern slopes of Dreadnought Hill in order to investigate the

- Dreadnought line of lode south of Evenden's workings, The solfw
potential results reveal the presence of a sulphlde bodg east of
Evenden's cut, dipping to the east at a steep angle (60° -~ 80°)
with the 1limit of the unoxidlised zone at 150 to 200 feet below
2500 E. The continuation upwards of this body would cause it to
outcrop at the positlon of Evenden's cut. The body appears to

; strike south and may therefore link up with the Federal lode. The
exlstence of such a body would be consilstent with the views of
~earlier writers (Ward, 1909, p.158; Conder, 1918, p.73), who
considered that the Federal lode formed part of the Dreadneught
lode system. Completion of the geophysical survey between traverses
1300 8 and 1800 S should clarify this point.

XXIII. The three traverses which cross the Federal open cut have
rovealed a well defined anomaly with each method. Considerable
information 1s available ebout the Federal ore-body and is
illustrated in sections accompanying the report by Filsher (1943).
In the norhern part of the worlkings, the oxldised ore has been
removed by open cut and stopin%)and a sulphide body, ebout 40 feet
/wide dips to the east at abdut 67°. The theoretical magnetie
/proflle calculated for such a body, assuming the susceptibllity to

! be of the order of 0.I, agrees very closely with the observed o

/ profile. The self-potentlal results indicate that actlve oxidation

8 taking place, bug the readings should be contlnued further to

the east to give sufficlent data to enable & quantitative determ-
inatlion of the depth extent of the body to be made. However, on-
the basis of the magnetic and self-potential profiles as they stand
at present 1t 1s estimated that the body extends for at least 200
feet, that 1s, down to the lsvel of the Boulder tramline,
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As the Federal ore-bod glves rise to strong well~defilined

5 anomalies, whilch gilve very satlsfactory correlation with the known

addltional geophysical work should determine with considerable

i bod
“-cergainty the length of the ore~body slong its strike and in

particular should show whether* the ore~body ig pinched out or

3 faulted out undernsath the Dreadnought Cresk as the geologilcal

Ty
RS

evlidence tends to suggest.
Gk

The selfugotential profiles indicats the possibility of
another lode system parallel to and about 200 feet west of the main

Federal lode. The outcrop of rock iIn this locality has been
Investigated by three small tpenches located, by coincldence, on

each of the three traverses.

A more complete plebure of the Dreadnoughb -~ Federal lode
system could be obtalned by extending ths %eop sical survey to f£ill
in the gaps iIn the existing layout and by inv lgating the arsas |
to the north, south and sast, Drilling recommendatlions in the
Dreadnought saction can well walt untll addlitional geophysical work

has been completed.

Iv, SUMMARY OF TESTING RECOMMENDATIONS

Drill holes and trenching recommended in the general text of the
report are summarised in the followling table:-

at Area  True bearing Degresaion
onch ends - Tested O©f hole/trench 6.

- o

20508 475W-550W XIV 67 -
23008 400W-5000 XIv 67° e
22008 BaL.~5000 XIV 67° -
25508 400W XIV Vertical  90°
22008 B.Le - XIV 247° | 20°
20008 508  XIV 270° 20"
25008 425E xv o oaar® 4%
21008 700E3625E XVI &7 S
20508 725E | XVI 210° 45°
18908 1oan XI 50° 45°
28008 BOOCE | XIK 247° 45°

Ve SUMMARY AND CONCLUSTONS

The geophysical survey has been extended to the south and
south-east of the area covered during the previous fleld seasom,
end indications of several new and promislng ore occurrences have
been outlined by both magnetlc and self-potential methods. i
Difficulties which existed previously, of lease boundaries and.j
unfavourable water supplies probsbly prevented the mining of the
ore~bodies indicated, but as these difficulties can now be sure:
mounted, further prospecting by trenching and drilling should be

undertakene
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Near the top of the Renison Bell Hill, an area of very
intense anomalles has been outlined, giving evidence of a strongly
minerslised zone about 1300 feet long and several hundred feet
wlde. The minerallsation ig probably a conbtinuation of the Upper
Blow lode and the area appsars to be a very¥ promlsing one for
deballed testing. The results in the vicinity of the Montane South
and Montena North workings point to the probabllity of substantial
extenslons of these two lode systems towards the west into the
Renison Bell Hill. In these, and several other localities, the
renults are of conslderabls interest and provide definite targets
for testinge.

Trial traverses across the Dreadnought « Stebbins saddle
have given evidence of a deep-seated lode system, Additional ‘
geophyslcal work designed to trace ont this system In full and to
determine lts relation to the Boulder workings should be of
conslderable assistance to the operating companye.

----uu-o“qu—-n
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