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1.

SUMMARY

Exploration Licence 22/74 (Marionoak) of 37 square kilometres is
situated near the Bastyan Dam, west of Rosebery in Western Tasmania.
The licence is explored under the terms of the Marionoak Joint Venture
between Billiton Australia and Aberfoyle Resources Ltd. Currently both
parties hold a 50% interest, with exploration during the first half of
1986 being managed by Aberfoyle.

The 1985 exploration programme involved a CSAMT survey and SIROTEM
surface soundings followed by a thorough review of all geophysics
conducted on the property. The diamond drill hole completed during 1984
was logged in detail, petrologically and geochemica11y sampled, measured
for susceptibility and conductivity and sampled for lead isotope
analysis. A total of $23,790 was expended during the year ended 11th
November, 1985.

The CSAMT survey confirmed the presence of a conductor at 'a depth of
500-600 metres on the Bastyan Dam grid. The 1984 drill hole was too
shallow to intersect this target. The conductive source appears to
plunge to the south, indicating that there may be exploration potential
at a reasonable depth to the north. Core grind analyses revealed three
zones of weakly anomalous lead-zinc values. The best of these (10m at
1700 ppm Pb and 6700 ppm Zn) coincides with a tectonic sulphidic
breccia. Weak tin values negate the possibility of the conductor being
related to a hydrothermal tin system.

lliring 1985 the conductor will be traced with CSAMT on 400 m spaced cut
lines from its known position towards the geochemica11y anomalous zone
to the north. Geological mapping, soil geochemical sampling and ground
magnetics will be completed on the grid. Should a significant shallowing
of the conductor be detected, and the geological and geochemical setting
prove encouraging, then drilling may be proposed for the latter half of
1986.
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2.

INTROOOCTlal

This report describes exploration activities on EL 22/74 - Marionoak
during the 12 months to December 1985. The Statement of Expenditure
pertains to the Aberfoyle budget year ended 11th November, 1985.

The Exploration Licence of 37 square kilometres is situated
approximately 5 kilometres north-west of Rosebery in Western Tasmania
(Figure 1). Currently, the main area of activity' is the Bastyan Dam
grid, which straddles the sealed Lower Pieman Dam road.

The licence is current until 26th February, 1987 and may be renewed for
a further year through to the final expiry date of 26th February, 1988.
No reduction in area is required during this period. The annual
expenditure commitment is $18,500.

The licence is explored under the terms of the Marionoak Joint Venture
between Billiton Australia (the metals division of the Shell Company of
Australia Limited) and Aberfoyle Resources Limited. c.urrently roth
parties hold a 50% interest with Aberfoyle acting as manager.

The following report is in 3 sections representing separate teChnical
studies completed on the property during 1985. Section 1 documents the
CSAMT survey conducted by Zonge Engineering and Research Organisation,
Section 2 is a review of all geophysics completed on the Marionoak
licence by N. Hungerford of Billiton and E. T. Eadie of Aberfoy1e, and
Section 3 by J. Po. Anderson of Aberfoyle, describes geological and
geochemical activities. Each section includes specific conclusions and
recommendations which are summarised in the first part of this report.
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Report on CSAMT Measurements
Marionoak Project .
Waratah Shire. Tasmania
For Aberfoyle Exploration Pty. I Ltd.

July 11, 1985

INTRODUCTION

During the month of February, 1985. Zonge Engineering

and Research Organization (ZERO) performed a controlled source

audio-fre~uency magnetotelluric (CSAMT) survey at the Marionoak

Prospect of Aberfoyle Exploration Pty., Ltd. Of the twelve

stations which were collected, ten stations used an a-spacing of

100 meters. and two stations used a 50-meter a-spacing. The line

of lOO-meter stations was positioned to allow the CSAMT data to

be correlated with UTEM data collected at the same site. The

station centers were located at roughly lOO-meter intervals along

a portion of Stringers Creek Road which passes through the survey

area. In every case the electric field dipoles were oriented

N 45 W to be parallel to the transmitting dipole. and the

magnetic field coil was oriented N 45 E to be perpendicular to

the transmitting dipole.

A lOOO-meter long transmitting dipole was built twelve

kilometers to the northeast and oriented N 45 W. The crew was

able to transmit two amperes of current into this dipole at all

fre~uencies. A fre~uency range from 16 to 4096 Hz in binary

intervals was used for the survey. The southeast electrode was

located near the intersection of Highway AIO and the road up to

Bulgobac Hill. A maJor electric powerline crosses the hiDhway

from the northeast a few hundred meters south of this electrode

and continues to the southwest, but it does not come any closer

than about two kilometers to the survey site. A small feeder

powerline terminates near the east

it is probably responsible for

higher fre~uencies for some of the

Page

end of the receiver line. and

contaminating the data at the

stations.

I
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Apparently this "deep" conductive

Another interesting aspect of this data set is that the

electric field data and the Cagniard resistivity show a general

medium-over-high-over-low resistivity layering environment. This

is also seen in the phase data. However. the log-log plots of

the H-field data show a high-over-very-high electrically layered

response. Converting the H-field values to apparent

resistivities (see MAGNETIC FIELD APPARENT RESISTIVITY

pseudosection) confirms this observation. Resistivity values for

16 and 32 Hz are not reliable due to near-field saturation. The

absolute values of these resistivities are not correct due to the

unavailability of accurate measurements between transmitter

dipole and receiver stations. Dimensions were approximated from

feature is really a surface conductive unit occurring between

stations -1 and -6.

RESISTIVITY pseudosection.

However. the phase data. (although somewhat noisy due

to low transmitter current and powerline noise) are relatively

homogeneous in this area. and the log-log resistivity plots

display characteristics of static offsets. AdJusting this data

set for static effects by normalizing to the average of the

bottom five fre,uencies on each station. produces an "anomally

free" pseudosection as shown in the STATIC OFFSET CORRECTED

Several interesting features are observed in the data

from this line. At first glance the Cagniard resistiVity data

tend to indicate that there is a conductive feature on the

southern half of the line. south of station -1. The northern

edge of this anomaly coincides with the prOJected UTEM anomaly

from Loop 2.

Line 1 is comprised of 10 stations positioned along

Stringers Creek Road. The northern-most station (station 3) is

severely contaminated. by powerline noise.

• ~1
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Marionoak

rough field maps. HOlllever, the relative values are .meaningful.

and they present a totally different picture of the electrical

response of the ground as compared to the Cagniard resistivity.

Why the difference? My guess is that lIIe are seeing the

affects of anisotropy, and that the 10111 resistivity basement

obtained in the Cagniard resistivities is an artifact of this

anisotropy--possibly due to nearly vertically dipping layered

sediments. The large phase numbers at depth are then also

considered to be due to anisotropy.

It is interesting to note the change in phase values at

the 10lller frequencies as one goes from north to south. It

appears that the ground becomes more anisotropic south of

station O. This could possibly be due to a fault. or a contact.

or due to a fold or other mechanism that 1II0uld change the bedding

pattern in this vicinity .

The tlllO stations taken offline Illest of station 1 on

line 1, sholll basically the same type of background response as

seen on line 1.

I
I
I
I
I
I Page 3
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Marionoak

SUMMARY

The conductive feature seen between stations -1 and-6

is interpreted to originate from a shallow surface layer. The

northern edge of this layer coincides with the interpreted UTEM

conductor from Loop 2. The high phase angles and lower

resistivities at depth are interpreted to be due to anisotropic

effects possibly due to vertically standing. bedded sediments. A

lateral change is noted in the phase data on either side of

station O. indicating the possibility of a fault. a contact. or a

change in the anisotropic characteristics in the rock in this

vicinity.

Norman R. Carlson

Page 4
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REVIE.W OF 'mE GEOPHYSICS OONE AT MARIOmAK

'!his review is written in t\o.o p3rtS. '!he first is the earlier ge::>physical

work up to mid-1983 sunnarized by Nigel Thmgerford of Billiton ard the

secord is the rrore recent work written by 'Itm Eadie of J'berfoyle.
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PART 1 - GEOPHYSICS TO MID 1983

BY NIGEL HUNGERFORD

IlAST'fAN DAB AIIOHALY. t·IAR IONOM'. fl. TAStlANIA

Int.~"duc tion

The <'rea of work (fig. 1) was inithlly selected fnr ground ge"physical and
geochemical c"verage on the basis of a known minor Pb-Zn nccurrence in a
road cutting adjacent tn a Dighem AEIi resistivity low. TIle sUbsequent work
hllS involved, to date, ground magnetic, gravity, IP/Resistivity and UTEIl
geophysical surveying in additinn tn geochemical surveys, and one diamond
drill hole. The latter was drilled to test the Pb-Zn nutcrop and an
interpreted c"incident gravity/IP source, prior to the UTEM survey which was
designed to lonk for a much deeper target.

AIRBORNE GEOPHYSICS

In April 197 5 Geoex rlew an AEM survey for Abe~foyle (Cominco) using a
McPllar H~OO dual frequency <3~0 and 1070 Hz) Et1 System. Because the ter~ain

cle~,rance was often excessive during that survey. the EL was reflown in
early 1981 by Shell using the Dighem AEH system. flormal 1 ine spacing for
the former was 150 metres and for the latter was 200 m, ... ith bird heiehts of
50 metres and 36 metres respectively.

Both surveys detected a low resistivity zone about 2 kms ...est of Bastyan dam
site. There is in addition a magnetic linear extending from the southern
end of the EL up to and immediately adjacent to the east side of the
resistivity low (Figs. 2 & 3).

GEOLOGICAL SETTING

The prospect area is covered by thick scrub and glacial drift so outcrop is
minimal except that which can be seen in the flEC road cutting and along the
sloes ~f the ne~~:¥ ~~~man River. Fr~m th3t information it would appear
thBt. tnt:: prospect,. grid 'overlies t:'Je ~cr:'::'jCr. bet.ioleen tf1\." Crifl130n Cref:k
form~tion (predom~nantly mudstones) and the Rosebery Group (sandstones,
shales and c~nglomerates). The more prospective and younger Ht. Read
volcanics have an unconformable con~"ct (thrust faulU) with the Rnsebery
Group about 1.25 kms east of the Bastyan Dam grid (Fig. ~). Tbe Tasmaninn
l~ines Dept. aeromag (fig. 5) verifies very lIell that the Bastyan Darn grid
dr:-es indeu-d overlie the western sedimentary sequence and nC"'t the main
volcanic sequence that hosts Rosebery. The cause of thE< aer"magnetic
"nom"lyon the west of the grid is probably caused by a bzsic v"lcnnic unit
in the Crimson Creek formati'm. It is unlikely to be c~lUsed by an
ultrabasic unit (serpentinite) similar to th ..t west of the EL boundary since
the latter is much more magnetic (1500nT greater f~om the Dighem ~eromag)

and is alS" much more conductive znd st.rike extensive.

GEOPHYSICAL RESULTS

These are c"mpiled <>n Fig. 6, and indicate trends from Bround magnetic,
gruvity, IP/Resistivity and UTEM surveys. Two p'ints are ~pparent: firstly
tblo lc:.ck (\f c'"'rrel nti("\n betwC::'en the vfJri"!-us cn"fTI~;l"us trends, cJnd secf'ln(jl y

I
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This is also seen on Fie. 7 which SIIOWS the v"rinus pr"files al"ng Line DOlL

A possible interpretation of the varinus annmalies "n this line is as
follows:

the pr<>bcbl y in"ppr<>pri;,t.e surv,·y 1 ine dire<:tioll. The lotter shnuld
preferably have been in .,n east-west directin" as dictated by the l""al
geol()eic~l strike, in t:'rder to mc;ximisc ee"physical rt:sp0nse. 11le l,-ck (\f
cnrrel ation bet"een tile trend 5 suggests th'lt the i nd i vidual Ce"phys ic<:l
responses are due to different litholngies, r.tl,er than "ne particular
source.

Dense, magnetic, slightly c0nductive nnd
chargeable. Rnsebery Gr"up sandst"nes, s11 tst'>nes
and conglnmeratp. with minor sulphides expecially
pyrrhntite.

Hagnetic, not denst::. Crims~n Creek basic vC'lcnnics
and sed imE:nts?

QOOW - 100 W

I

I
I

I
I
I

I
100H - 300 E + Very resistive, not dense nr magnetic. Stitt

Quart zi te?

I
I
I
I
I
I
I
I

Dips from magnetics, gravity and resistivity are distinctly to the east.

DOH SBO-l was drilled to test the Pb-Zn show in the HEC road cutting nnd an
interpreted combined gravity and IP anomcly, as defined from previous
geophysical modelling by DMN/Oev<>oport (28/6/82). This hole al though
intersecting minor sphalerite and galena d<>€s not adequately explain the
geophysical anomalies (rig. 8). From the Bet-physical sectinn along Line DOll
(Fig. 5) it would appear that the hole was collared to,> far west to have
intersected the main chargeability source. (Unf"rtunately d'>wnhole IP
logging was not possible to check this). As for the gravity anomaly, this
was no~ satisfactorily explained although cnre measurements gave conSl=t~~t

S.G.:s of 2.6 which is fairly high (Fig. 'f). lhb i,"~lH'~ <nat ti,e ~D:i may
have been drilled entirely in a broad anomalously dense lithologic unit, - a
supposition which is verified by the plan "f geophysical responses (Fig. 6).
This shows that tile DDH diverged from its initial direction to go almost
along strike, and thus maY have stayed within one lithologic unit.

lITEr-I RESULTS

It can be seen from Fig. 6 that the strike "f the lJTEfl "nomaly is divergent
frt>m the other geophysical trends. The interpreted unom..ly is coincldent
with IP and gravity trends on Line 20DN "here it appears tn be on the
western contact of the very resilive eastern unit (Stitt qu"rtzite~). On
Lines OON and 2CCS this correlation is no lonser true. TIlis effect is very
curious since one could expect tile lJTDl anom"ly t" rd"te to the resisti_ity
results from the IP survey.

I
I
~I

The UTEH trer.d c.:~es" howevQ.r. npp~ar tn J,lur:-,llel a IY.'ssible ffiult i..ibnut 2~O

me:tres tn snuth thiit C/:ln be: int(:rpr~t.C'd frnm the t;.rttvity ilnd m;"L)netic
resuHs, and wh leh c"i ne1d "s 1<1 tIl a sh;,l1<'\" , brOad UnJ\ anNnal y .

I
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Other do""gr:ldlng featureS" of the ml;ln UTEl'. an"malies relate to thc anomaly
shapes. F'<>r some .reas<m·there ls little evidence or an X comr/lnent an""'dly
coincident 11lth the <: com(lOit,~nt crossover, on later channels. The reason, for.
thls is unclear unless\,he,:nolse .level or' half ,space response on the Xo';""'-~ ­
component is exceedingtlle'~'signdl.. so the'an"",,,ly Is not obvlnus. 'Also the
Z component crnssover doe';;-'rtot extend tO,the early channels as might 'be '-,
eKpected ln " resistive h'o'st', rock. Thls ls pnsslbly explained by the ',.
presence of the nearby surficial conductor whose' response is drowning'that

___fcocIl UuLdeep conductor. ,_~__.. ' .. .___ . __ . __. _.. , ._~__ ...

: :

I
I
I
I
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•.:t ........ :.,>, ..... "',: ':~.<. H"
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C01lC LUS lOllS

The trends from the various geophyscial surveys tnnd to be inconsistent
viJrying from N-5 to IM-SE. This suggests their c"uses arc most likely to be
due to a combination of varying litholgies and cross-cuttir.g faults, of
which the main UTEM anomaly of interest is likely to be related tn the
latter since it is inconsistent with the regional geologic strike.

It is also quite probable that the IP anomaly on Line OON was not adequately
drill tested by S80-1, despite the minor sulphides intersected.

RECQ!,MENOATIONS

In principle further geophysical survey work is required to properly
delineate a drill target. This would involve further ground magnetics (at a
maximum 100 metre line spacing) to help unravel the local structure, and
also furthcr UTEM work with the transmitter loop ()n the other side of the
grid to help delineate the deep conductor better (as suggested by G.
Staltari in his reports). Both suggestions, however, would involve not
inconsiderable cost due mainly to the difficulty of further line-cutting "od
gridding in the very thick bush.

It is somewhat difficult to define a drill target at present due to the lack
of coincidence of geophysical anomalies. The enly line on which there is
some coincidence is Line 200N on which the UTn; anOlllaly cnir.cides "ith a
fairly deep resistivity low and a broad gravity high (Fig. 9). The broad
chargeability anomaly appears to be due to a shallow source such as that due
to disseminated sulphides in a particular lithologic unit. Cemputer
modelling suggests that a thin (25-50 m) massive conductor at 200 metres
depth will not be detected directly by an IP survey (using 100 m dipoles)
but the chargeability response could be due to a disseminated halo frem a
deeper massive zone detected by the IJTEM.

,r.~ d~~ll target would be at 25E, Line 2CON at a depth nf 200 metres. A DVH
should be sited at 160E to drill southwest along the gnd 1ine at rin
inclination of 55 down to a total planned depth of ;00 metres.

It is very desirable that the hole is logged for IP/Resistivity so PVC
casing should be used through the upper unconsolidated layers to leave the
hole open at depth.
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PARI' II - POST 1983 OOR!<

BY 'roM EADIE

ORIGINAL Ul'EM INl'ERPREI'ATION - DRILL IDLE M:>-1

Fbllowing up Nigel Htmgerford's initial rep:>rt, a seoorrl loop of UTEM

was ccrtl?lete:i and the results were interpreted by Tern Eadie. A plan

of the transmitter loops, crossovers and interpretation is shc:l.m in

figure 10. Figure 11 is the original interpretation in section on

Line 00.

The interpretation was based on the fact that the corrluctor is very

large in all dirrensions; therefore it was hypothesized that current

could be induced in it in many different planes. Using the data fran

loop 1 and loop 2 the oorrluctor was interpreted to lie sarewhere

beneath loop 1.

In this position. horb.ental current flow wa.lld be irrluced in the

conductor fran the first transmitter loop. causing the crossover to

occur approxirrately 45 degrees cut fran the loop past the actual edge

of the corrluctor. Using only loop 1 data, the interpreter is left

with one too many unkOClWllS; because the exact position of the edge is

unknown. the depth of the 1:x:ldy can =t be determined.

A depth interpretation based on shape fran the loop 1 data was

irrpossib1e because = positive shallder p=ak was develq>e:i. and the

arrplitude infornation was inccrtl?lete because the strike length of the

corrluctor was unknown.

The crossovers fran the loop 2 data support the approxirrate lateral

position interpreted from loop 1, and give a better estirrate of the

location of the eastern ooge. The interpretation asstmed that the

loop 2 crossover location was controlled by a CCITlbination of

horizontal and vertioal current flow in the body. and that therefore
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the crossover occu=ed sare distance past the edge of the body. The

edge of the bcxly was estiIrated to be at abalt 200w en Line 00.

Therefore, using the 45 degrees concept for the 1<Xlp 1 data, the body

shc:uld have been about 275 metres deep. Drill role 1-131 tested this

interpretation and intersected ro conductor. Further field 1IoOI"k ani a

new look at the U'I'EM data sho.os Wrr:l this drill hole missed.

B) IDRK OONE SmCE 1-131

i) DJimhole EM

Imred.iately after the drilling, the hole was logged with the Sirotem

da.-mhole EM system £rem two l~ (4OOn x 3001I), sharm in figure 12.

The profiles are included as figures 13 and 14.

Fran loop 1 (figure 13) no anaraly is readily apparent. HON'ever this

is not surprising for the follON'ing reasons. lJ:lop 1 is positioned

alnost directly above the conductor ani wculd therefore iIrluce a

horizontal current flON' in the bcxly, similar to the U'I'EM 1<Xlp 1,

assuming the lateral location and shape of the initial U'I'EM

interpretation had been right, but the depth too shallON'. This \\IO.lld

clearly cause a positive anaraly the full length of the drill hole. A

subt.le positive anaraly \oJO..Ild be very difficult to see on the

profiles because the backgrOUll:i is positive and higher arrplitude.

lbNever, the locp 2 data (figure 14) sho.os a very broad negative

anorraly, indicating a deep conductor beyond or belON' the role. lJ:lop 2

would induce a predaninantly vertical cu=ent flON' in the conductor,

which would cause a negative anorraly as is seen in the locp 2 data.

The broadness of the anorraly suggests the corrluctor is well over 100

metres <May. HON'ever the fact that only part of the anaraly can be

seen because of the limited extent of the drill hole, ne.kes a

carplete interpretation iIrpossible. These results are consistent with

the UTEM interpretation being substantially correct in lateral

position with the depth estinate nuch too shallON'.
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ii) CCntrolled 6a.lrce Audio Magneto Tellurics (CSIIMl')

Ten readings were taken with the CSIIMl' unit aleng the road. The

positien of the readings and the location of the =nductor are sharo.

in figure 15. In section, the interpretation (done by !.D.l 0' Conoor at

Cani= Anerican) is shOffi.. This interpretation agrees alnost

identically with the UTEM interpretation that was proven to be wrong

by drilling hole ~-l. One other factor to =nsider is that Ken

Zonge, well respected instrurrent lTBl<er and CSIIMl' el<pert, interpreted

that this deep =Irluctor did rot really exist, J::ut that the results

were caused by a shall= =nduetive zone am lateral inharogeneities.

Clearly a reinterpretation of all the data was necessary at this

stage•

I
I
I
I

C) REIm'ERPREl'ATION

i) UlEM

From all of the geophysical data, it appeared that the lateral

position and shape of the original UTEM interpretation had been

substantially correct. H=ever the depth detennination nust have been

wrong, possibly by 200 metres or /lOre. The data was reviellied

carefully to see if a different interpretation was possible.

A depth est:i.rrate based on UTEM anplitude was attatpted. Even though

the strike length of the body was not krx7.m, it turns cut that this

is not inportant as long as the strike length is greater than the

length of the front edge of the loq:>, whiCh is the case at Marionoak..

The inductive limit of 33% for the peak. to peak, point-nonralized

response en lines 0, 400N, and 600N, (figure 17) therefore suggests

that the body is at least 500 metres deep. A second interesting fact

that ~s cut of this decay curve analysis is that the tine =nstant

of the body is about 3.5 milliseconds, definitely large enough to be

a SUlphide deposit.
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The shape of the anc«re.ly is perhaps less useful for depth

determination because a believable pcsitive peak is never develcped

in the point nonralized data, even for l~ 2. This indicates that

the body is indeed very deep, certainly deeper than 500 rretres.

One other pararooter of the interpretation that needs sore adjustnent

is the pcsition of the eastern edge of the conductor. An examination

of the pr:itre.ry field from l~ 2 suggests that predaninantly vertical

cu=ent flON is induced in the conductor fran this loop. Therefore

the comuctor' s edge shalld lie a1Jlost directly beneath the

crossover, at abcut 31!J1!JW•.This is supported by the CSAM1' data.

One other observation that has care oot of this analysis is that the

body is plunging to the sooth, rraking it the nest shallON on L61!J1IlN.

as indicated by the anplitude, shape and coherence of the anaralies

on the varioos lines. This points to the idea that exploration shoold

be continued off to the north.

il) CSAMl'

Ken Zooge feels that the CSI\MI' conductive anorraly can be explained by

shallON features and lateral inharogeneities. HONever no one,

including Zonge's representative in Australia. or Caninoo Alrerican

(woo do CSl\Ml' continually) agree with him. Even if he is right. the

lateral inhmogeneity my be what we are lcoking for.

The oojective of this section is to determine where the Caninco

Alrerican interpretation went wrong. One problem with nest

conterrporary CSAMl' solutions is that they are done assuming a

horizontally layered earth. It is a well ~, rot scnewhat

enpirical observation that when a bIo-ditrensional body is detected.

rot one ditrensionality is assurred in interpretation (as Caninoo did).

that the depth determinations corre cut too shallOfl. Therefore the

CSI\Ml' data is also consistent with a deeper body.
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iii) D:J<mb:lle EM

'lha do.mb:>le EM data was always thooght to be causerl by a deeper

so..lree. In fact it was this data that suggested this interpretation.

iv) Sirotem Surface Sa.tnding

At this stage of the reinterpretation of the data, one Sirotern

surface scunding was carried cut in a very strategic location

(figure 18). Because the transmitter l~ was kept to a SIlElll size

(200n x 200n) and placerl over the very large conductor, a layered

earth situation is approxi1rated am therefore a one dimmsional

. inversion of the data is legitirrate.

'!.'he result of this inversion (done by the CSIro in Sydney) was that

there was a ccoductive feature at a depth of about 6I2l0 metres. The

results and interpretation of this data are shl::Ml in Table 1.

GEDPHYSICIIL OJNa.USIONS J\ND REC1JM'1ENDATIONS

There is definitely a conductor at a depth of 500 - 600 metres on

Line 00. The drill hole was too shall= to intersect the target.

The body appears to plunge to the scuth, indicating that there nay be

exploration potential at a reasonable depth to the rorth. This

possibility shoold be explored by extending the grid at a 400 metre

line spacing to the north (figure 15). These lines shoold be covered

with CSAMI'. This system is chosen because it is nore easily

interpretable for very large, deep conductors than UTEM and because

with this system, line preparation is kept to a mininurn.
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GENERAL CROSS VALIOATION • f1J.28LE-flit

PERCENT

I
I
I

FINAL M01>€L
I RESISTIVITY lHlCKNESS DEPlH

1
e.8fJ08E+".

53.84 1".sa
2

1".58
. 15118. 6119.1

619.7
3 46.94

--~._-- •._.__..-_.

S,.ANDARD ERROR· 4.92

NOISE TO stGfllAL RATIO. \.6.4 PERCENT

I
I
I
I
I

•••••••••••••••••••••••••••••••••••••••
• •
• ERROR STRU:TURE OF THE FlTiED MODEL •
• FOR TEM DATA •• ••••••••••••••••••••••••••••••••••••••••

WEIGHTED
DELAY OBSERVED CALCULATED OBSERVEO CALCULATED VOLTAGE PERCENT

I TIME APP.RES. APP.RES. VOLTAGE VOLTAGE ERROR Q"{I1\'1ETRIC 1
U1S). -(MU V) eMU V) WEIGHTED E:RROR

1 8.487. 348.:$ 348.7 :5"3•• :51212.6 0.438:5 8.B722E-41 ,
·2 8.9798 799.9 799.9 19.4" 19.07 III.J2a1iJ 1.79S 2

3 1.271 668.1 647.. 0 8.5" 8.917 -0.4172 -4.791 3
4 1.663 536.4 ~2:5.9 S.6l1e 5.769 -0.1666 -2.967 4
5 2.855 443.5 444.8 4.200 4.183 0. 1742E-01 0.4157 5.. 2.643 355.6 304.3 3.008 2.890 0.1098 J.72S ..
7 3.427 287.3 302.2 2.JlJ'i0 1.937 0.1532 7.&0'9 7
8 4.211 265.4 262.6 I. :iS8 1.4"'2 -0.220:1£41 -1.SS4 8
9 4.99~ 238.2 2:1~." I.Uli8 1.867 0.:l338E-01 3.081 9

I. S.779 2211.1 214.7 ".Sl"'" IiI.B497 -0. :sa1:JE-01 -3.72J ,.
II 6.955 196.2 191.6 8.68•• ....218 ..... 219BE-.1 -3.569 II

~12ED SINGU.AR vALLES OF JACOBlAN

II 1.00 e.aS5 0.112 II. 268E-81 ".1~3E-e2r FACTOR ISll3I1A (III IS 5.973....2

Tl£ NLtlBER OF EFFECTIVE PARAMETERS IS

••••••••••••••••••••••••••••••••••••••••••••••••••

I
.

AYER THICKNESS PARAKETER SENSlTIVITY ANALYSIS.

.......•......................................:

I 1.12100 8.941 0.49& 8.999 -1.971
2 0.941

1 • """
121.660 8.9:51 -0.987

3 1I.49a ".6blll 1.00" 0.:514 -0.6:56
4 121.999 8.951 0.:514 1. ee" -S.977
5 -S.971 -e.987 -B.bSb -0.977 1.12100

CORRELATION HATRIX

PARAMETER SPACE EIGD~VEcrOR~ i.V HATRI X)

EPI EP2 €F:! EP4 EPS

LOCHRESU 8.859 -e.~" 11.1117 •• 299 ;';:b89
LOGCRES2) ".117", -8.28" -".196 -".923 1.159
LOGIRES3) 13.121 ".082 a.965 -8.218 II_ all

LOOCHU -0.045 0.697 -ll1J."'79 -S.1iI77 6.707
LOG<H2) 0.9B7 0.062 -0.113 0.877 -0.022

DAMPING FACTORS I 1 .. 1lI1l11l1 PERCENT LEVEL)

•
• 'ERftOR BOl,IIIDS' FOR LAVER THICKNESS •
• •••••••••••••••••••••••••••••••••••••••

•••••••••••••••••••••••••••••••••••••••
I
I
I
I
I
I
I

LAYER RESISTIVITIES - 6S PERCENT CONFIDENCE INTERVAl- (UNDAMPED)

ROllI BOLt-lO(1) BOUND(2) IMPORTANCE
I

53.84 1.298 2167_ ".7227
1

198. 611.9 3718. ".9710
2

~ 46.94 41.99 :52.6" ".999"
3

~

0
..9 PERCENT CONFIPENCE INTERVAL (UNDAMPED)

rN LAVER lHlCKNESSES

-.:l'" SOUND 111 BOUND (2) IMPORTANCE

0
I H(X)

1 IlJ. :58,,; 8.2356 476." s. :~~71

689.1 :S39.3 688.8 S.'li~6
2

I
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A reviewQf the 9E01C9}' Qf the southern portion Qf the

M,arionoak Licence, NW Tasmania .

J A l\r1O.erson

11 November 1985
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SlM1ARY AND REX:l:MoIENDATIONS

'I'Y.l:l prospective areas within the southern portion of the Marionoal< licence

offer sufficiently attractive targets to warrant Aberfoyle maintaining

maximum interest in future exploration.

1) The Bastyan Grid area has a deep untested tJTEM anaraly associate:i with

widespread disseminate:i pyrrhotite/EM sulphides and major fault

structures. The anctraly is sourced within Rosebery Group sediments

which according to One interpretation, represent a stratigraphic

position approxinating that of the volcanogenic deposits in the upper

Central Volcanic sequence. Fuchsitic felsic volcaniclastics and a EM

prospect are reportedly several kilanatres along strike. !J:M Rb and Sn

analyses from available drill core negate the possibility of a tJTEM

source relate:i to a hydrothenre.l Sn system. Although the pyrrhotite-B'!

sulphide mineralisation intersected to 300m depth to date has Pb isotope

signatures interpreted as epigenetic and is associated with a linear

(fault?) contact, the association is insufficiently clear to ignore a

possible stratiform massive sulphide source to the tJTEM anaraly at a

greater depth.

2) A sniall (l'~.5 sq kin) but highly prospective area of Central Volcanics E

of the Fosebery Fault is covered by the SE corner of the licence.

Several features :i.Ilply good prospectivity for Rosebery-style targets:-

A possibility of stratigraPhic mis-interpretation such that the

Rosebery - position may in fact pass through the licence tONards the

Chester area.

Pyritic nature of the VOlcaniclastics within the licence.

Reported PM5 boulders in the foundations of the Bastyan Dam wall.

There is additional potential for small? tonnage Au-Ag epigenetic targets

along the Rosebery fault as evidenced in workings south of Rosebery

("Milton-style" veins).
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As the relative potentials far a fault - related epigenetic versus syn­

volcanic EM source canrx>t be sufficiently clarified for the UTEM anorraly at

this stage and the licence oontains tJilo stratigraphic pc:sitions with

potential for EM develc:prent, the follo.ling recarrrenda tions are nede:-

a) Tan Eadie's proposal to clarify the geolO;Y of the Bastyan Grid

TJrFJ:1/ ge=hemi.cal anaralies and to determine the extent of the UTEM

ancxtaly shculd be umertaken. Arrf drilling proposals should be

dependent on the results of this work.

b) Detailed napping of the Bastyan Dam area to clarify the

stratigraphic relationship with the Rosebery pc:sition and to assess

the character of the Rosebery fault should be urrlertaken.

Q1 the Bastyan Grid in the SW =er of the licence, the 1\berf~le/Billiton

J.v. ldcated a deep (600n7) NNW-trending UTEM anaraly verified by CSMhT and

SIROl'EM (Fig. 1). '!he anorca.ly is situated in the vicinity of sphalerite­

pyrite veins within a srrall windo.l of dolanitic sediJrents and fine-<Jrained

nafic tuffs, otherwise OOsOlred by Permian glacials.

Drill testing of (a) nearby shallo.l-sooreed geophysical ancrralies and the

veins by DCfI-SBD 1; and (b) the initial interpretation of a rroderately

depthed soorce to the UTEM anaraly by Doo-M:> 1, failed to intersect the

conductor's source.

Substantial intervals of trace to 5% pyrrhotite and lesser pyrite and 8M

sulphides were intersected in M:>-l. Eadie OCM interprets a deeper source to

the UTEM anorca.ly where surveyed and proposes a NNW shallONing to the source

beyor¥:'! the survey area sum that there is a likely association with Pb-Zn

soil/stream sedirrent anoaalies along a NNW trend up to 5ktn fran the anaraly

(Fig. 1) •. '!he Ul'EM anaraly is not closed off in either direction and the

geolo;y is poorly kOCMn N or the the UTEM anaraly, 50 additional

geophysical/geological coverage is proposed by Eadie to test the concept of

IDrthward shallo.ling and to establish the likelih:Jod of shallower drill

targets with large tonnage EM prospectivity.
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A srall (0.5 sq.krn) area of Central Volcanics is in=rporated in the SE

corner of the licence. Although only 4krn N of the Rosebery deposit, the

volcanics have failed to attract any exploration interest to date.

The last report on the Marionoak prograrnne was written in January 1985 (Sise

1985) prior to detailed logging of DDH-M:J1 arrl receipt of a CSlro Pb-isotope

report on the hole' s sUlphides. Mark Teakle logged the core subsequently,

but no assaying was done.

O~IVES OF REVIEW

The writer examined the M:>-l oore and accessible outcrops in the Bastyan

Grid and pienan River area to gain an opinion of the likelihcod of a

hydrothermal sn system sourcing the UTEM anorraly. Additionally the regional

interpretations of the Geological Survey were reviewed to assess the

potential of the stratigraphic/structural setting. In the course of the

review, it was realised that a fault with potential for Au-Ag mineralisation

between the Rosebery Group and Central Volcanics, passed through the licence

area. A brief review of the potential of the fault and volcanics was deemrl

appropriate.

Core grinding of the whole of the M:>-l core at approxirrately 1an intervals

was undertaken by Burnie staff. 5aIrples were assayed for Sn, Rb (XRF) to

test for the hydrothermal Sn possibility, CU, Pb, Zn (AAS) to establish the

dChmhole 8M distribution, and Au (3I?lgm-AAS) to test for a possible

association with the widespread sulphide dissemination (after purvis' 1985

report suggesting the paucity of routine Au analyses in potential

envirorurents in N.W. Tasmania). Core samples were taken every 25m daNnhole

for resistivity rreasurements by Tan Eadie in search of broad =nductive

tmits.

REVIEW OF STRATIGRAPHIC/STRUCIURAL CONCEPTS

Discussions with A V Brown (Geological Survey) and a review of literature

were undertaken to familiarise the writer with the stratigraphic/structural

frCllre'lo<Jrk. Much of the interpretation, well reviewed by 11 G Teak1e in early
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1984 is sound, Le. the Bastyan Grid overlies the Westcott Beds of the

Rosebery Group, except the Rosebery Group is no longer correlated with the

Eocambrian Success Creek Group (Loftus-Hills et al., 1967), but is

oorrelatErl with either the Mt Read Volcanics (Brown 1985 in press) or

younger Dundas Group (williams et al., 1975; Corbett and Lees, 1985).

Brown's and Corbett's varying interpretations offer different stratigraphic

potentials for stratiform 8M targets in the Bastyan Grid area. Both agree

the sediments such as those intersected in M::l--l, are part of the Rosebery

Group (OO) which has a western fault contact (Marionoak Fault) with the

older Crimson Creek Formation (CCF). Brown who viewed the M:>-l core in

1984, reaffirrred this opinion to the writer.

Corbett argues that the major fault in the area is the Rosebery Fault which

overthrusts the older prospective Central Volcanics onto the Rosebery Group,

which he equates with the younger less prospective Dundas Group. On fossil

and structural evidence, Brown disputes this interpretation, stating the

RoseberyGroup and Central Volcanics are lateral equivalents, with volcanics

appearing late in each group and being tightly constrained to a snell ti.me

range: He considers the Rosebery Fault to be only minor in displacenent,

preferring the Marionoak Fault as the major regional structure. This splays

off the CCF/Rosebery Group contact near the Bastyan Grid.

Corbett interprets a synclinal axis along the Salisbury Conglanerate in the

centre of the Rosebery Group belt such that the Stitt Quartz.ite is repeated

on the W side of the belt. Brown claims the sequence is persistently

overturned and W-facing across the belt, such that the Bastyan Grid occupies

a position in the upper Rosebery Group. The antiCline to the south of the

UTEM ancrnaly is in fact in the CCF and therefore may not project across the

Marioroak Fault.

with COrbett's interpretation, felsic tuffs of the White Spur Fm. are

possible in the grid area. By Brown's interpretation, the stratigraphic

position of the grid is approxiIrately ti.me equivalent with the upper,

prospective levels of the Mt Read Volcanics. Regardless of which

interpretation is correct, fuchsitic felsic tuffs do occur in the Rosebery

Group 4km S and along strike fran the Bastyan Grid. The Salm:>n' s Lcde (8/.1)

is reported, but not confirrred, to be in a similar stratigraphic position.
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The overview by COrbett and Lees (1985) describes two features, the

interpretation of 'Nhi.ch can be iInportant to the prospectivity of the SE

=rner of the Marionoak licence (Fig. 1); Le (a) the Rosebery Fault

between the Rosebery Group am Central Volcanics as a rrajor tectonic

overthrust 'Nhi.ch projects N through the licence; (b) the generally acceptej

view that the prospective Rosebery stratigraphic position strikes into the

Rosebery Fault before reaching the licence. Therefore the volcanics within

the licence area would be the less prospective Hangingwall quartz-phyric

tuffs:

The Rosebery Fault may have econanic significance in the licence as it is

. Au-Ag minerlised in prospects S of Rosebery, including a 5.2m exposure

assaying 3.2 gfT AU (File note, 1984). The mineralisation is considered to

be Devonian epigenetic because of the association with tourmaline, fluorite,

bismuthinite and ancrralous Sn values, however the association of Sn and Au

is not a camon one. The fault was examined and found to be E-dipping with

a narrow footwall breccia of Rosebery Group sedirrents. The fault may =t be

as major as Corbett proposes as the sedirrents are not very deformed rrore

than 3!n fran the fault plane. Anaralous Pb, Zn and Ag values were obtained

fran the faUlt breccia, thus supporting the mineralised character of the

fault in the licence area.

Three features suggest the Rosebery position may strike N into the licence;

1). The volcanics exposed on the road above the dam are pyritic and partly

andesitic, indicating a possible =rrelation with the feldspar-phyric

Footwall pyroclastics· at Rosebery.

2). Volcanic-hosted EM sulphide clasts were reported in the foundations of

the dam wall.

3. ) A shale is mapped as projecting S from the dam tCMards the Rosebery

Shale imnediately above the Rosebery ore position.

The NW striking ooundary previously napped may in fact be a facies variation

and not a tirre position.
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Doo-1'O 1 CORE EXAMINATIOO

The oore was briefly examined for a half day. A oollation of lithological,

petrographic, geochemical and nagnetic susceptibility data is presente:l. as

Fig. 2. Pander ~ s petrographic descriptions are included as Appendix 1. The

CSIro Pb isotope report is Appendix 2.

Microgabbro

!'bre 'microgabbro' is apparent than previously legged. The contacts wit..1-j

the sedimants appear semi-eonfortrable but intrusive, In thin section, the

groundmass is a fine mesh of feldspar.with scattered pyroxene phenocrysts,

indicative of a high level SUb-volcanic emplacement and basalt-andesite

ccnp:>sition. Pander implies "affinities to the andesitic-basalt!basaltic­

andesite facies at Hellyer and Que River". Brown also considers the

micregabbro to be volcanic.

Sediments

Brown is confident the calcerous units are definitive of tl,e Rosebery Group,

however Pander offers reasons for correlating the clastic units with eitller

the Crimson Creek Formation or Dundas Group. Either correlation contradicts

his suggestion that the micregabbros have affinities with the ~lt Read

Volcanics. carbonate beds are Jmo..m at least locally in the lONer CCF, so

Bro;m's confidence nay be questioned. The reSUlting stratigraphic

interpretation is confused, hONever weight must be given to BrONn'S regional

familiarity.

Mineralisation

The pyrrnotite-pyrite-EM sulphide disseminations are associated with veining

Which cuts both the sedirnents ani microgabbro. The vein paragenesis is

simple:

1) quartz carbonate (feldspar?)

2) carbonate sulphides

3) chlorite.
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The felspar reported by Fander in the" veins was not recognised

macroscopically.

Fander also describes diagenetic chlorite-earbonate-pyrite-sphalerite in ~e

road exposure and core. He suggests the vein BM- and Fe- SUlphides are

relate::! as rerrobilise::! syngenetic mineralisation, although CSlro reports

non-Hellyer signatures for the Pb isotopes of this mineralisation.

possibility of a Tin Bearing Hydrothenral System

As exampled by the zoning around NW Tasnanian tin deposits, feldspar and

pyrrhotite veining such as in DlH-1-D 1 are not expected to be widely

dispersed above a cassiterite-sulphide body. Re--€xamination of Fander' s

thin sections did not find any hydrothenral minerals such as fluorite,

tounraline or topaz which would indicate the i.nrnediate proximity of a

hydrothennal body. These minerals usually only =cur within a few tens of

rretres fran an ore zone. If the chlorite and carbonate veining are

representative of lON temperature aureole 100' s of rretres above a tin

target, then anaralous Sn and Rb values 1hOUld be apparent. A=rdingly, Rb

and Sn" analyses were conducted on the core grind samples to test this

possibility.

Dl:H-1-D 1 CORE GRIND GEX:ICHEMISTRY

'!he results of the core grind ge=hemistry are listed on Table 1 and

sUlIlT'arized in Figures 2 and 3.

Sn Rb Maximum values of 16P£Xll Sn and 135pfXll Rb strongly support the

lithological evidence that the pyrrhotitic mineralisation is not ass=iated

with a tin-hydrothennal system. At least +50 PfXll Sn and +200 PfXll Rb \<,QUld

occur sporadically in a Sn aureole.

eu Pb Zn There are broad zones of +200ppm Pb and +500ppm Zn which include

three distinct peaks of +600ppm Pb and +2000pfXll Zn, two of which have

coincident +l00ppm Rb ancmalies, possibly reflecting the vein feldspar. The

best assay of 10m at 1700ppm Pb and 6700pfXll Zn coincides with a tectonic

sUlphidic breccia (TS 253030), whereas the two o~er ancmalous zones are
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associated with skarnised clastic sedi.nents at the microgabbro margins 0 The

twQ units which have potential as chemical or reactive sedi.nents, the

limestone and hematitic siltstone, are not anomalous in Pb or Zno

Au No values were recorded above detection (eJ.eJ5PfI1l).

REXX)NNAISS1INCE ROCK CHIP GEDCHEMISTRY

seven rock chip samples were collected from prospective positions

Fig. 1 to initiate evaluation of the conceptual targets. The results are

listed on Table 2. I1:M Sn and Rb values from all locations further

downgraded any possibility of Sn-related targets.

Bastyan Grid Area Three chip samples, representative of entire exposures,

returned weakly to rroderately anomalous Pb and strongly anomalous Zn

values. As expected by the EM veining present, the 20:11 length of the

Rosebery Group exposure in the road beneath the Doo-MJ 1 collar averaged

5leJPftl\ Pb and l85eJPftl\ Zn (location #5,261755). 5eJ0:11 to the NIII at the

unclosed end of the l1I'EM anomaly, bM:) exposures interpreted to be on either

side of the CCF/Ie. contact (locations #1 and 2, 261751/2) and not visibly

veined, averaged similarly high Zn (17eJeJ/2eJeJeJppn) with lOo'ler Pb

(lleJ/155Pftl\). This strongly supports the argwrents that a) the lJI'EM anomaly

is coincident with a continuous 5km trend of EM anomalous rocks from Doo-t·1)

1 in the S to the Area A anomaly; b) the EM mineralisation is fault-related

as both the CCF and Ie. lith:>logies are Pb/Zn anomalous; c) the strongest

Pb/Zn bedrock values are in the southern part of the trend near the UTEM

anomaly, as the anomalous values of the earlier sampling in the northern

areas are lCMer.

Rosebery Fault Rock chip samples were taken from the brecciated sedi.Irents

in the footwall of the Rosebery Fault belCM the dam and from the nearest

exposure of ffi sedi.nents to the faUlts's position on the road (Fig. 1) 0 The

fault sample is Pb (99eJPftl\), Zn (62eJPfIIl) and Ag (4ppn) anomalous. whereas

the geochemistry of the road sample is non-anomalous 0

Mt Read (Central) Volcanics Weakly pyritic (andesitic?) tuffs on the road

imnediately east of the Rosebery Fault and pyrite-cartonate veined pyritic
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tuffs exposEd in the road above the dam did not return anomalous values, the

best being 6"'ppn Pb, 155ppn Zn and 2ppn AI;}.

DISCUSSIeN eN THE POl'ml'IAL OF THE Bl'ISTYAN GRID AREA

There is no evidence that the tJI'EM anaraly is sourced by a hydrothemal tin

system. There is abundant evidence (spatial association with a linear

contact, Pb isotopes, CCF and RG both mineralised) that the strong Pb/Zn

anomalies over the 5km trend and in relatively shallON drilling, are fault

related. The tJI'EM source may be mineralisation with the sarna fault

association as it is coincident with the southern, best mineralised portion

of the trend and has a parallel linear trend. H::Mever the geophysical

interpretation inplies a flat-lying source at 6"'11Im depth, belON that drill

tested. Presumably at that depth, any sulphides sourcing the tJI'EM anomaly

YJOUld be substantial. As there is a possibility of BM-mi.neralising

(5alJron's Lcrle) fuchsitic felsic volcanics in the tJI'EM position, the

potential for a massive sulphide source to the UTEM anaraly cannot be

disregarded until the poor geolD;lical knCMledge of the Bastyan Grid area is

iroprovE.d. If the shallOH Pb/Zn mineralisation is fault-related, it is

possible the mineralisation is renobilised fran a prirrary syngenetic 13M

=e. The information required may be available if the source of the UTEM

anomaly surfaces N of the area surveyed to date. 'l'he character of the

microgabbro neais further study, particularly with regard to the anomalous

Ni values in Billitan' s geochemistry.

'l'he prospect provides the opportunity to assess the relative credence the

exploration division is willing to place on Pb isotopes versus UTEM

information especially with a paucity of geological infomation.

9
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POl'ENl'IAL TAroEl'S

A. Bastyan Grid urEM ananaly. South Central and Area A ge=hemical

ananalies

1) Mas'sive 13M hosted by volcaniclastics in the upper Rosebery Group (by

A V Browns' interpretation. of similar age to the prospective levels

of the Mt Read Volcanics).

2) Syn-volcanic dia - or epigenetic carbonate-hosted exhalative 13M in

dolcmite or li.rrestone units of the Rosebery Group.

3) Epigenetic pyrrhotite or pyrite Ag-Au mineralisation. referred to

here as "Milton-style". associated with the Marionoak and related

Faults. In one old 'NOrking on this mineralisation in the Rosebery

Fault to the south of Rosebery. an interval of 5.2m@ 3.2g!t Au and

9g!t Ag was recorded (see 1984 file note). The lJl'EM ancmaly and

geochemical ananalies delineate a trend proxinal to a probable fault

contact between the CCF and Rosebery Group. If such a fault

association can be confirmed for the UI'EM anCXJl3.1y, the potential for

the Al target is downgraded severely.

B. Central Volcanics!Rosebery Fault (Bastyan Dam area)

4) Rosebery-style 13M within small area (0.5sq km) of volcanics between

the dam and the licence boundary. The indications of prospectivity

are:

a) proximity to Rosebery and Chester

b) the pyritic nature of the volcaniclastics

c) reported BMS boulders in volcaniclastics forming the dam

foundation

d) the aboJe SUlphide indications. the presence of "fcotwall"

andesite volcanics above the dam wall and a shale unit projecting

from the damt<Mards the Rosebery a shale, all point to a

possible stratigraphic mis-interpretation. such that the Rosebery

position does project through the licence area instead of running

into the Rosebery Fault south of the licence area.
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As for 4 above i.e. Milton-style epigenetic tounraline sulphide Ag­

Au veins up to several metres wide in the Rosebery Fault.

11
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(Aberfoyle Exploration)

Brown A V 1985 (in press)

O:>rbett K D am Lees T C

1985 (in press)

Eadie E T 1985

lDftus-Hills G D et al.

1967

Purvis J G 1985

Sise J R 1985

(Aberfoyle Exploration)

Teakle M G 1984

(Aberfoyle Exploration)

Williams E et al. 1975
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File note - "Tourmaline exhalites and veins at

Rosebery."

"The geology of the Dundas-Mt Lindsay-Mt

Youngbuck region."

Geel. Survey Bulletin No. 62

"Revised stratigraphy and tectonics of the

cani:>rian arc and forearc sequences, and a

probable accretionary canplex in the Rosebery-

. Lyell area, western Tasrrania."

Aust. Journal Earth SCience

Review of Marionoak geophysics (in preparation)

The structure of the bedded rocks west of

rocks west of Rosebery, Tasmania

Geel. SOC. Aust. Jour., v. 14, 333-337

"Gold potential of the Mt Read Volcanics."

Report for Aberfoyle Exploration

E.L. 22/74 Report on Exploration, March to

Decenber 1984.

Report on the status of E.L. 22/74.

The geological setting of metalliferous

deposits in Tasmania in Knight C L ed.,

Econcmic geology of australia and Papua and New

Guinea, I. Metals: A.I.M.M., Mon. 5, 567-581
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Queensland Preparation laboratory: 172lavarack Ave, Eagle Farm, Queensland, 4007, Telephone: (07) 2684748.
Western Australia Preparation Laboratory: 52 Fairbrother 51, Belmont, Western Australia. 6104 Telephone (09) 478 1336
Western Australia Preparation Laboratory: 4 Shea St, Kalgoorlie, Western Australia. 6430, Telephone: (090) 217267

-----------------------_._-----.----

Enclosed are the assays for the sampLes deLivered to our
Laboratory on November 11, 1985

Ie.-rA-lk£
.c-;-.:.:..-----;H::'-ead DUke and

Centrallaborator)l

305 South Road,
Mile End South,
5th. Aus! 5031
Tel (08) 435722
Telex. AA89323

1
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November 12, 1985

No. of copies

Geophysics

JOB COM852036RE:

VIC

2 pages

2351

corn lABS P1y.l1d.
COMPUTERISED ANALYTICAL LABORATORIES

COM852036

Report length
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Yours SincereLy,
COMLABS PTY LTD

Dear John

NSW

Mr _ J. Anderson
Department of GeoLogy and
University of New EngLand
ARMIDALE

9605
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I \.~~ 042125

~ COmLPtBS Ply. Lid. ~
This latlOfatory is registered by the NatIOnal

I Association 01 Testing Authorities, Austf<llia, The

TA
test(s\ repofted nefCir. l'Ia-.c been pcrlormed in

COMPUTERISED ANALYTICAL LABORATORIES accordance with its terms of registration HilS
document shall nol be reproduced except in lull

JOB COM852036

I ANALYTICAL REPORT OIN : 9605

SAMPLE Cu Pb Zn Au Sn Rb

I 333821 70 60 270 <0.05 <4 75

333822 105 140 730 <0.05 <4 75

I 333823 115 1700 6700 <0.05 10 135

I
333824 105 34 230 <0.05 10 36

333825 90 40 165 <0.05 4 26

I 333826 100 32 165 <0.05 <4 36

"3"53827 90 60 210 <0.05 4 32

I 333828 95 95 210 <0.05 6 30

333829 130 46 180 <0.05 6 28

I 333830 90 48 220 <0.05 <4 32

I
:,33831 130 32 1 55 <0.05 6 24

333832 130 220 490 <0.05 4 36

I :333833 130 90 230 <0.05 8 34

333834 125 80 260 <0.05 <4 26

I 333835 90 200 740 <0.05 <4 26

I
333836 125 260 740 <0.05 4 60

333837 75 280 1700 <0.05 4 75

I 333838 105 115 350 <0.05 10 75

333839 80 840 7350 <0.05 8 110

I 333840 75 135 310 <0.05 8 28

333841 70 145 380 <0.05 4 65

I ~i33842 100 65 230 <0.05 <4 55

I 333843 110 44 185 <0.05 10 28

333844 105 300 660 <0.05 10 32

I 333845 115 280 600 <0.05 6 30

UN IT S ppm ppm ppm ppm ppm ppm

I SCHEME AAS1 AAS1 AAS1 AAS5A XRF1 XRF1

I 1 of 2

•
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~ COmlABS P1y. Ud. ~
This labOralory is registered oj' Ihe Nal'ronal

I Association of Testing Authorities, Australia The

TA
1esl(sl reported herein haifa been performed in

COMPUTERISED ANALYTICAL LASORATORIES - 2 - accordance with its terms of registratIon. Th,s
dOcument shall not be reproduced e~cert In Il,11

I ANALYTICAL REPORT
COM852036JOB

OIN : 9605

I SAMPLE Cu Pb Zn Au Sn Rb

333846 85 530 2000 <0.05 4 90

I 333847 60 330 770 <0.05 4 48

333848 1 55 320 1350 <0.05 <4 24

I 333849 175 1950 3300 <0.05 8 55

I :,33850 90 115 360 <0.05 8 46

333851 85 11 5 310 <0.05 8 75

I :133852 85 90 250 <0.05 <4 80

333853 50 75 220 <0.05 16 105

I 533854 80 55 210 <0.05 4 55

I
333855 75 75 220 <0.05 4 100

333856 100 190 440 <0.05 6 110

I 333857 95 195 530 <0.05 4 100

333858 65 30 150 <0.05 <4 40

I 333859 11 5 44 185 <0.05 <4 38

333860 85 260 1850 <0.05 4 48

I 333861 90 155 380 <0.05 <4 42

I 333862 90 115 310 <0.05 6 42

333863 95 140 340 <0.05 6 48

I :\33864 32 140 270 <0.05 6 18

333865 28 120 230 <0.05 <4 18

I :\33866 46 "135 370 <0.05 6 18

I Y33867 95 80 270 <0.05 <4 48

:\33868 90 80 220 <0.05 6 38

I UNITS ppm ppm ppm ppm ppm ppm

SCHEME AAS1 AAS1 AAS1 AAS5A XRF1 XRF1

I
I

2 of 2

I
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Queensland Preparation Laboratory: 172 Lavarack Ave, Eagle Farm, Queensland. 4007. Telephone: (07) 2684748.
Western Australia Preparation Laboratory: 52 FairbrotherSt, Belmont, Western Australia. 6104. Telephone: (09) 4781336.
Western Australia Preparatior ':boratory: 4 Shea St, Kalgoorlie, Western Australia. 6430. Telephone: (O90) 217267

Enclosed are the assays for the sampLes deLivered to our
Laboratory on November 14, 1985

Head Office and
Central Laboratory

305 South Road,
Mile End South,
Sth. Aust. 5031.
Tel: (08) 435722
Telex: AA89323

042128

1

November 29, 1985

No. of copies

Geophysics

JOB COM852072RE:

1 pages

2351

LDmlPtBS Pty.ltd.
COMPUTERISED ANALYTICAL LABORATORIES

Report Length

COM852072

c.c.: East Hawthorn

Yours Sincerely,
COMLABS PTY LTD

Dear Sir

NSW

Mr. J. Anderson
Department of Geology and
University of New England
ARMIDALE

OUR REF.:

YOUR REF.: 961 5

~ NA.TA REGISTERED No. '526
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\-~9:; 042129
~

This Laboratofy is f~gi'S\eIOO by the National

~ COmlf'tBS P1y. Ud. Association 01 Testing Authorities, Auslralia The

TA
test(s) reported herein ha~e oeen peftvrmecl in
accordance w,th its terms of registratiOn, Tnls

COMPUTERISED ANALYTICAL LASORATORIES document shall not be reproduced el<cept '" lull

ANALYTICAL REPORT JOB COM852072
DIN ; 9615

SAMPLE CU Pb Zn Ag Au Sn Rb

261751 80 110 1700 <1 <0.05 14 135

261752 70 1 55 2000 <1 <0.05 4 26

261753 34 990 620 4 <0.05 4 125

261754 4 26 170 <1 <0.05 <4 46

261755 105 510 1850 1 <0.05 <4 150

261756 6 20 130 <1 0.05 6 155

261757 42 60 155 2 <0.05 <4 135

UNITS ppm ppm ppm ppm ppm ppm ppm

SCHEME AASl AASl AASl AAS3 AAS5A XRFl XRFl

1 0 f 1



REPORT CMS 85/3/16

Central Mineralogical Services

1st Apr; I, 1985

39 Beulah Road
NOrNood, SA 5067
Telephone 425659

H.W. Fander, M. Sc.

M. Teakle

19th March, 1985

Order No. 5767

253030 - 253039

PetrologyWORK REQUESTED:

YOUR REFERENCE:

SAMPLE NOS.:

DATE RECEIVED:

SUBMITTED BY:

042130

Copy to:
The Chief Geologist
Aberfoyle Exploration Pty. Ltd.
144, Camberwell Road
HAWTHORN EAST / VIC. 3123

Mr. M. Teakle
Geologist
Aberfoyle Exploration Pty. I.td.
I, Greenhill Road
WAYVILLE / S.A. 5034
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REPORT CMS 85/3/16

A suite of ten drill core samples was received for petrological examination.
Representative thin-sections were prepared and examined together with their
respective offcuts, with carbonate stain tests carried out as warranted.
Attached tabulated descriptions summarise the microscopic data and include
interpretative comments.

Summary

As sampled, this drilled section comprises mainly altered labile turbiditic
sediments with minor microgabbros ("dolerites") and intercalated impure
] imestone facies.

The sediments are typically strongly basic-volcanomict (reworked-tuffaceous)
types analogous to the Crimson Creek Formation labile turbiditic facies. In
detail, however, there are certain contrasts, notably the presence of detrital
chromite, chromian magnetite, clinopyroxene and pyroxenic basaltic lithic clasts
as clastic components,and the presence of limestone intercalations.

The clastic chromite component alone categorises these sediments as younger
than Crimson Creek Formation and the late Cambrian ultramafic complexes.
Broad lithological comparisons may be made with basalt-turbidite-l imestone
association in certain sections of the Dundas Group (e.g. Brewery Junction and
Comet Formations).

Microgabbros are strongly pyroxenic types with certain affinities to the
andesitic basalt/basaltic andesite facies at Hellyer and Que River. These appear
to be extrusives and partly reworked into the turbiditic psammopel ites on the
basis of compositional affinities. Similar rocks, chromite-bearing in part,
are known from the Dundas Group.

Sediments exhibit variable development of diagenetic calcite impregnations,
complexed by more or less pervasive chlorite development. Microgabbros include
accessory prehnite, consistent with sub-greenschist facies regional effects
(zeolite facies of Turner & Verhoogen). Locally imprinted on these assemblages,
and partly complexed by stree-related retrograde chloritic assemblages, are
diopsidic to actino] itic pyrometasomatic effects (samples 275.3 m, 283.0 m),
with calcareous ("ca l c itised") zones as an apparent spatial control.

Base metal- (colour-variable sphalerite, galena, chalcopyrite) and Fe-sulphide
(largely variably pyritised pyrrhotite) disseminations are semi-ubiquitous.
As observed, the bulk of sulphide is strictly vein-controlled, with associated
quartz, feldspar, carbonate and chlorite components. These assemblages locally
supplement "syngenetic" pyrite disseminations and are conceivably remobil ised
rather than strictly epigenetic.

D. Cowan, B. Sc.
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Sample CENTRAL MINERALOGICAL SERVICES
¥'",

No. Classification - Composition Fabric Accessories Comments U-

253- Brece ia. Clasts, zones of chloritic/variably Random, submi 11 imetric Traces of micro- Siderite-healed/veined composite ...
030 cherty-sil icified and sideritic carbonate- to centimetric clasts, crystalline pyrite breccia (tectonic) with altered tuff-
25.7 stained labile psammopel ite. Matrix/vein\ets locally granulated (after pyrrhotite?). aceOU5 psammopel ite, carbonaceous
(T. S~ \ of sideritic carbonate with disseminations of matrix with interspers d Clasts of carbonaceo s pel ite as clasts. Siderite-matrixed,
52859 sohalerite, minor qalena. films,clots of chlorit • pel ite, vein-quart~. semi-granulated, colour-variable
253- Tuffaceous Greywacke. Framework of ch Ior i tic/ Angular to subangular, Cl ~~t i c- a;r~~ i t~'" v"," "

• .. s~na I er I te.
Turbiditic-reworked basaltIC

031 saussurite-stained andesitic basalt, sub- medium-grained, aggregates,traces of 1ithic tuff with ill-defined49.2 ordinate augite grains, minor clasts of turbidite-l ike, sandy clastic and basalt cia t- chloritised ultramafic or basic
basaltic tuff/tuffaceous psammopel ite. Chlor i e clastic. Weakly hosted chromite.Traces glass components.
matrix with minor sericite, calcite, quartz. sheared. of orehnite ultrafine Ivr i te.

253- Altered Microqabbro. Saussurite, albitised/ Medium-grained, Minor chlorite amyg- Altered hypersthene microgabbroic
032 variably pumpel iyite-stained plagioclase weakly pyroxene- dales, ·veinlets. intrusive or core of thick flow.
76.7 laths and weakly chloritised titanaugite with porphyritic, sub- Traces of fine to Reflects selective alteration

subordinate chloritised orthopyroxene, ophitic. ultrafine pyrrhotite. (chloritisation) or orthopyroxene.
consoicuous leucoxenised ODaaues.

253- Altered Microgabbro. Saussuritic/albitised Analogous to 76.7 m, Minor pumpellyite. Close affinities with 76.7 m and
033 plagioclase laths and weakly chloritised l 51 ight 1Y f iner-gra ineO. Traces of pyrrhotite, similarly altered. Sulphides
153.1 augite with relatively minor chloritised Weakly chlorite-amyg- chalcopyrlte, sphaleri e, restricted to an irregular network

orthopyroxene, conspicuous leucoxenised opaqu s. daloidal. galena In feldspathic of feldspathic velnlets.
Sporadic albite-adularia-quartz-calcite, I ate chlorite-calcite veinl, ts. veinlets.

253- Carbonaceous Psammopelite. Framework of silt- Poorly sorted, angulal Minor clasts of carbon Sedimentary breccia composite of
034 to pebble-sized limestone, do lomi tic limestonE, to rounded, shale- aceous shale, impure limestone, pel i te, basalt, impure
202.3 subordinate calcitised, chloritised basalt matrixed, clastic.. chert. Minor sheared chert components. Pyrite exhibits

clasts, minor quartz grains. Carbonaceous Mildly sheared, calcite (~ quartz)vein recrystallized syngenetic-diagenetic
shale matrix. Disseminated pyrite. phyll ltic. lets.Fine clastic 1euc xenic opaques. characteristics.

253- Skarnised Greywacke. Fine-grained andesine Fine- to medium-grain, ~, Rare calcite-quartz Medium- to high-grade contact-pyro-
035 diopside, medium-grained pale pink mel il ite finely banded, horn- veinlets with traces 0 metasom~tic assemblage deveioped in
275.3 (gehlenite) and degraded(epidotised) grossula - felsic. Vague relict chalcopyrite,sphalerit a calcareous, labile turbiditic

andrad i te in varying proportions. Minor clots 'Iturbiditid ', s i I ty, Minor disseminated sandstone. Weakly carbonaceous.
of calcite, chlorite. fine sandy clastic. pyrrhotite,chalcopyrit ,sphalerite.

253- Altered Greywacke. Rei ict framework of Contorted to semi- Traces of pyritised Sheared, extensively chloritised,
036 spl intery to angular albitised plagioclase, brecciated phyllitic; pyrrhotite in chloriti resheared labile turbidite.Primarily
283.0 minor quartz grains, chlori t i sed I ithic clast . relict turbiditic, veinlets. Disseminated actinol itic, apparently a marginal

Ac t i no 1i tic, chloritic matrix. Irregular silty sandy clastic. clastic Cr-magnetite. variant of the contact-altered 275.3 m
chlorite-quartz veinlets with disseminated Sheared irregular veir lets. facies.

253- Hematitic Siltstone. 'p 'd'd" 'd, ~a'd"d. Finely banded, local I ) Calcite, chlorite as Arg ill ateous llarkos i c:" 5 i 1tstone,
037 Pervaisvely Fe-pigmented, variably cloudy weakly graded, silty discontinuous films primarily strongly (detrital)
326.2 carbonate-stained clays with varying proporti, nS clastic. Weakly on microfractures. magnetitic,7dolomitic. Detai I

of silt-sized clastic quartz, partly degraded microfractured. obscured by secondary
feldspar, extensively martitised magnetite. ferruqinisation.
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Sample CENTRAL MINERALOGICAL SERVICES

No. Classification - Composition Fabric Accessor i es Comments ,.
253- Altered Greywacke. Framework of sp I i ntery to Weakly banded, Minor clastic opaques, Extensively chloritised 11tuffaceous" "('"
038 angular albitised plagioclase grains, chloriti turbiditic, s i 1ty. leucoxenic semi- greywacke. The more or less pervasive
382.4 I'basa It i e" lava clasts, minor quartz, cl i no- fine sandy clastic. opaques, rare chromi te calcite clots are of diagenetic

pyroxene grains. Chloritic matrix. 5emi- Incipiently sheared. Traces of fine to character.
pervasive clots, minor veinlets of cloudy calc Ite. ultrafine pyrrhotite.

253- Impure Limestone.Carbonaceous, weakly pyritic Irregularly calcite- Traces of pyrrhotite, Intercalated impure limes tone and
039 fine to microcrystal) ine I imestone with minor veined, stylol itic, relict detrital quartz calcitic/extensively chloritised
414.9 stylol itised carbonaceous shale partings. weakly banded I imeston ; opaques, Jeucoxenic labile sandstone. Relatively sheared.
(T .5. Interbeds of calcite-stained; extensively turbiditic fine to semi-opaques in sand-
52868) chloritised labile sandstone. medium sandstone. stone beds.

Il'loaera,e,y s"ed'~U.
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2. SAMPLES

Four samples were provided, all containing visible sulfides.

Samples 253026 and 253027 consisted of shales with cross cutting

veins containing siderite and variable sphalerite and galena. In

samples 253028 and 253029 siderite was absent, and the sulfides

occurred in blebs and tension gashes.

In two samples (253027 and 253029) galena was analysed and

in the others, whole rocks were analysed.

I
I
I
I
I
I
I
I

~~
I. AIM OF STUDY

The aim of this study was to

metallogenic association of sulfide-rich

DDH MOl at Marionoak.

042135

determine the likely

veins intersected in

..

I
I
I

•

3. METHODS

Galena samples were dissolved in concentrated nitric acid

and Pb was electroplated onto Pt electrodes. The whole-rock

samples were digested in a 7N nitric + 7N hydrochloric solution

prior to ion exchange and electroplating as above. The samples

were analysed on an ISOMASS 54E solid source thermal ionization

mass spectrometer in fully automated mode. Precision estimates

representing the standard deviations about the mean of over 700

analyses of standards are shown in the top left hand corner of

the figures presented below.

4. RESULTS

The results are presented in Table 1 and Figures I and 2.

The data form 2 distinct groups on both plots. Samples 253026 and

253027 from near the top of the drill hole have almost identical

ratios and are more radiogenic than the Hellyer signature (i.e

they have higher 206Pb/204Pb, 207Pb/204Pb and 208Pb/204Pb) •

Samples 253028 and 253029 have similar ratios and are



6. CONCLUSION

Based on Pb isotopic compositions, we consider the sulfide

vein mineralization intersected in DDH MOl is unlikely to be

associated with massive sulfide mineralization and would thus be

considered a low priority for further exploration.

5. DISCUSSION

Veins from high in the drill hole represent a different

mineralizing event to the veins from deeper in the hole. Vein

systems with similar Pb isotopic compositions have been

recognised elsewhere in the Dundas Trough, the majority being

more radiogenic than the Hellyer target and resulting from

probable Devonian metamorphism. The less radiogenic group from

deep in the drill hole have an upper Precambrian model age

probably indicating metamorphic remobilization of Precambrian

rocks with a relatively high Pb content. Neither vein systems are

likely to be related to the major Cambrian massive sulfide

mineralizing event responsible for the Hellyer, Que River and

Rosebery ore deposits. It is possible, however, that the more

radiogenic group represents mixing of pb of similar origin to the

massive sulfide deposits with a more radiogenic source. Such

mixing may have occurred in a localized Cambrian hydrothermal

system, or during later metamorphism as noted above. In either

case, no direct association with a massive sulfide deposit is

indicated.

These analyses are consistent with the isotopic patterns

measured previously for Shell and shown in Figures I and 2.

~
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considerably
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less radiogenic than the Hellyer target signature.



Ph isotopic cOMpositions of saMples froM Mdr~onoak)

Pb(ppl'l)
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38.314
38.303
37.909
37.900

208 Pb
204 Pb

15.609
15.605
i5.580
15.583

207 Pb
204 Pb

18.467
18.464
i8. i06
18.086

206 Pb
204 Pb

0.8452
0.8452
0.8605
0.0516

2.0747
2.0745
2.0937
2.0956

208 Pb
206 Pb

.25' ....
02&.1 ...
',,'i'.o.
.z,~.o .....

TABLE 1

253026
253027
253028
253029
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:=;::::=====
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--------------

PROJEC1" COST REPORT
;.")~:; AT F'EF:IOD: 12 1. ',=:I::::=::;

===:::==:::::=====:.~===

ACCOUNT DETAIL
:;;::::::::::===========-=

TOTAL t':;CCE:::;:;:;

TOTAL TARGET DRILLING

TOTAL GEOCHEflI:::TRY

4803 ACCESS - CONTRACTORS
4809 ACCESS - HIRING COSTS

3201 TP,RIJET DRILLING - :=;ALARIE:;
3202 TARGET DRILLING - WAGES
::::20:';: TAF:OET [In I LL I NCi - C:C:NTRACTDf.::3
..: • ..;:..'';"-j- T~;r:Ci~T DRIl.L!NG l'"11~TERIAL:3

2209 TARGET DRILLING - HIRING COSTS

2 ..S02 CiEOCHEMI~~;TPY - ItJAGE:3
2621 GEOCHEMISTRY - ASSAYS

TOTAL GEOPHYSICS

~401 GEOLOGY _. SALARIES

2001 GEOPHYSICS - SALARIES
2002 GEOP1-IY:=; I C::; - WAGE:;
2003 GEOFHY:=: I CS -- CONTRACTOm:;
:2005 OEOPHV:::: I CS - TRAVELL! NO
2010 GEOPHYSICS - DISTRICT ACCOMMODATION
2011 GEOPHYSIC:=; - FREIGHT

1403 GECLOGY - CONTRACTORS
l~·C),q GEOLOGY - MATERIALS
14()5 GEOLOGY - TRAVELLltJG
1406 GEOLOGY - FUEL
1409 GEDLDGY -- HIRING COST::;
1410 GEOLCrGY - DISTRICT ACCOMMODATION
1411 GEOLOGY - FREIGliT
1412 GEOLOGY - VEHICLE COSTS

TOTAL GEOLOGY

ADERFOYLE EXPLORATION PTY LTD

~-====

CODE

I
I
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I
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••-.
I

•
I
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I
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i~40" 00
1 ,S2 .. '7'0
44(:,. ':;'::;:
1 :~:':;{ .. 00

1'::,2.40

1251 .. 2::::

,).00
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=======-

~: 1:'5~ 00
'_::'::~, a 00

'v'ALU~

'(.·;.D.
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;:::==============:::;.

F'F~O,)ECr CO~:;T FID::'OF:T
A~=; AT F'ERIOD: 12 1';':::5

ACCOUNT DETA!L
=::-..:::==:=========:::::::

==:::::==========:===

TOTAL INDIRECT CO:::;':;:;

~.

*~TOTAL WP-307 MARrOr~OAK J.V CSILLITON)

TOTAL PRO~ECT COSTS

COST CENTRE : ~OINT VENTURE

TOTAL OTHER :::ERVI CE:;::

.,,070 INDIRECT COSTS - AtiMINIS:TRATION

7001 CJTHEE ::::EF\VICE8 - SALAF:IES
7004 OTHEr;~ :=:ERVrCE'3 - 1'''lATER-If.';LS
7007 OTHER ::::ERVICES -- COMMUNICATIONS
7010 OTHER SERVICES - DISTRICT ACCOMMODA
70:1.2 OTHEn ~=;EF:VIC:ES -- VEHICLE COSTS

TOTAL LEIJ~L

CODE

6101 TENLIRE - SALARIES
..S10:=: TENUF:E -- TENEMENT CO~;TS

ABERFOVLE EXPLORATION PTY LTD

6201 LEG~L - SALARIES
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DDH MO-l - Core grind data
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