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Exploration activity on the Iatfield Exploration Licence (15/73) fur

the period 25 December 1984 to 27 May 1985 is located and ann::>tated

on Plate MI'C 86.

Mljor tasks canpleted inclu1ed:

O1tting of approximately 37 line Km of grid lines fur

approximately 30 line kin of UI'EM surveying, canpleted in Febnary

1985. I'h high priority ananalies \\ere detected.

Ctmpletion of DIE MC-12 to test beneath the N.W. Mt. Cllarter

Pb/Zn soil ananaly. 'lhe soil geochemical ananaly 1I.aS explained

but the interpreted Hellyer ore p;lsition 1I.aS not intersected.

Ctmpletion of DIH MC-13 at the MJrchison Highv.a.y Prospect. '!he

interpreted Hellyer ore IOsition 1I.aS intersected but 1I.aS not

visibly mineralised.

Ctmpletion of a Ib-isotope survey on samples fran the s.w. Mt.

Cllarter prospect and the Mt. Olarter Barite RJri20n. 'lhe Barite

and the interpreted ore h:>ri20n fran M:-9 at s.w. Mt. Olarter

\\ere both shown to have Q..le River - Hellyer style isotopic

signatures.

Ibutine core grind sampling and boreh:>le E.M. continued fur all drill

h:>les.

FUture exploration on the Iatfield Licence should inclu1e -

(1) Fbllow-up of the M:-9 intersection by drilling of a h:>le to the

\\est •

(2) Tracing of the interpreted Hellyer ore p;lsition by drilling down

dip to the \\est, below the limit of detection of surface

geoFhysics looking fur sedimentary or geochemical features \\hich

can be used as indicators of the direction to massive sulFhide

mineralisation.
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INrR()I){x;TION

'!be lfitfield Exploration Licence 15/73 was pegged on />By 5, 1973, by

CJ:minco Exploration pty. Ltd. (Figure 1). '!be Exploration Licence \\as

transferred fran CJ:minco to l\l:minco N.L. on Jlpril 10, 1978: to

Clevelarrl Tin Limited on /oBrch 28, 1979: arrl most recently to

Aberfoyle Exploration pty. Ltd. '!be Licence is pirtlyover pr-ivate

larrl owned by Associated Fbrest Ibldings pty. Ltd., Who have a timber

corx:ession covering the entire licence area.

IEvised con;'litions governing exploration licences applied by the

Depirtment of Mines fran July 1, 1982, now require that exploration

be canpleted on the lfitfield Licence by June 25, 1988. ~ver, since

the current licence area is only 65 sq. kIn., that is less than the

maximun area p:nnitted for a five year licence (125 sq. kIn.), then no

redoction in area is required during this p:riod.

'!bis rep:>rt describes exploration activity on the licence during the

period Decanber 26, 1984 to />By 27, 1985.
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UI'EM SURVEY

3.1 INTRODOCTION

'lhe

Shale

'lhe survey loops ~re designed to CCNer the down dip extension of

the interpreted Hallyer ore PJsition (IHOP) below the Q.le River

Ehale around the ~stern margin of the volcanic belt. leadings

~re made inside the loops to increase the reSPJnse to the

expected flat lying oorrluctors.
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A large mcrlerately corrluctive ananaly (Ananaly M, HI' 55) was

detected on loop 18 and detailed by loop 28. 'lhe source of the

ananaly is interpreted to have a strike length of +400m and lie

within the Q.le River Ehales (this ananaly was also surveyed with

the aMAT technique - see section 4) • 'lhe ananalous 2Dne was

tested by I:uI Me-13 (section 8). GraP'!ite is ~ll developed in

the Shales intersected, and is interpreted as the source of

en loop 17, a stron:J =rrluctor (J2) (Location, HI'55) detected by

the 1979 Ul'EM survey was re-interpreted to be due to the

PJsitioning of the survey loop over the Shale/volcanic contact.

loop 17 was designed to close off the J2 ananaly to the south.

N> ananalous resPJnses ~re detected (see also section 4, aMAT

SUrvey) •

N> ananalies attributed to massive sulIhides ~re detected.

daninant resPJnse was the corrluctivity contrast bet~en the

and the volcanics.

Approximately 37 line kin. of line cutting and 30 kin. of UI'EM

surveying ~re canpleted on the Hitfield E.L. during Lecanber

1984 to February 1985. <bverage is Shown on Plate MI\C 86 and a

detailed rePJrt on the survey is incltrled as Appendix 1.

3. 2 AN:MALIES IETEx:::TED

3.
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en loop 22, a =rrluctive feature (ananaly N, MI'C 86) \'as detected

alOITJ the \\estern margin of the loop. '!he source of the ananaly

is most probably a variation in the shale thickness; (it has not

yet been checked on the grotmd.) •

3.3 CClN.'::IIJSIONS, REX::~TIONS

PAGE 4

B::>rerole Sirotem gave a stron:J in-role resp:mse in

supp;>rting this interpretation.

ancmaly M.

the shale,

No significant ananaiies fran the 1985 survey ranain to be

full<Jlo.ed up. Ananal.ies detected in the 1984 survey (see Haspe

1984 a, b) are still being monitorErl.
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alorg line 5000N to refine the

~sults indicate a very 101'17 surface

Ul'EM ananaly, with no indication of a

In February 1985 t\\O lines of CEMAT (Cbntrolled Eburce Audio Mignetic

Tellurics) ",""re read to check Ul'EM resFOnses on loops 17 and 18. 'nle

survey lines are sho1llln on Plate MAC 86 and a reFOrt on the survey is

inclwed as Appendix VIII.

Ql loop 17 the survey confinned that the J2 Ul'EM resFOnse did rot

extend to 4000N. A 101'17 resistivity feature bet1leen stations 2-3

(4000N/34OOE-351210E) is of interest as it coincides with an

interpreted N.W. striking fault 20ne throtgh the area.

Ql loop 18, the survey v.e.s rm

interpretation of ananaly "M".

resistivity in the area of the

deep corrluctive source.

4.
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5. MI' CHI\RI'ER PRCSPECT

5.1 INrRODOCTION

rork canpleted on the Mt. <l1arter prospect during the reIDrting

period ronsisted of core grinding on DI:H' s M:-5 and M:-6 and a lb

isotope progrcmne Wlich incltrlerl bo samples fran the Mt. <l1arter

barite lDri20n.

5.2 CORE GRINDING SAMPLING MC-5 AND MC-6

Clore grind sampling and analyses ....ere canpleted on M:-5 (30

samples) and M:-6 (34 samples). '!he sample intervals ....ere

litlDlogy bomdaries or 10m intervals within unifunn litlDlogies.

All samples ....ere analysed fur 01, lb, :In, lq, re, Ea, Cr, Au.

Ro!sults are briefly discussed here as all rore grind data are

currently being entererl into data base fur plotting and detailerl

analysis.

MC-5 was collarerl in andesite lava and fassed into dacite lavas

and minor volcaniclastics at lOO.8m, the interpreted IDsition of

the Mt. <l1arter barite lDri20n (lDg and section of M:-5 incltrlerl

in Haspe, 1984 (a). Earite is not enriched at the contact, Which

confirms the snall dimensions of the surface barite bcrly. '!he

andesites and dacites are distinguished geochemically by the low

re, Ea and lq values in the andesites. :In values are ancmalous

in both litlDlogies. '!he geochemical differences are associated

with the quartz/pyrite/sericite alteration style Wlich

prerlaninates in the dacites contrasted with late stage sulpride

mineralisation associated with quartz/albite/adularia veinlets in

the andesites. Au values are ....eaklyananalous in

quartz/pyrite/sericite altererl dacites, averaging about 0.1ppn

with a maximun of 0.16ppn CNer a 10m interval. row Cr values

througlDut confirm the absence of Hallyer type basalts.
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MC-6 intersected in andesite lavas throU:Joout its length (see log

and section in HaSJ;e. 1984 (a). Pb and Zn values are stron:Jly

ananalous around a 2Dne of intense pyrite/sericite/quartz

alteration bet_en 47.0 and 62.6 metres. In other sections of

the oole Pb and Zn values are low canprred with andesites in MC-6

and MC-5. S::attered low gold values (average 0.05ppn) occur

throU:Joout the oole. High Cr values fran 274-6 to EX:H have not

been explained.

5.3 Pb-ISarOPE PROGRAMME

'l\No surface samples of barite fran around MC-2 were collected by

C. S. I. R. O. as p9.rt of a progrcmne of Pb isotope ch3.racterisations

of mineralisation in the Mt.. O1arter area. A rE!1X>rt on the

progrcmne is incltrled as Appendix II. Pb-lSOtope ratios fran the

barite samples are similar to tb::lse fran Hallyer and Ole River

and are consistent with a Qunbrian origin.

5.4 CCN::IllSIONS AND REIXMMmmTION'i

As mentioned in the previous six monthly rePJrt (Hespe. 1984 (a))

00 further exploration of the Mt.. O1arter prospect is

recarmenderl. W::>rk canpleted in the rePJrting period has not

changed this recarmendation.
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9XlI'H WEST MT, CHARI'ER PRCSPECT

6,1 INTRODU:::TION

IXlring the rep:>rting perioo core grind sampling and borelole E,M,

were canpleted an M::-10 and a rep;>rt on Pb-irotope analyses of

samples fran M::-9, the 39l2J0N/41llJ0E costean and fran near M::-10

was receival.

6,2 DI:H Me-10

Geochemistry

Twenty-nine (29) core grind samples fran M::-10 were analysed fOr

01, Pb, 7n, Jlg, As, 15, l\u, Cr, S3mple intervals \\ere litlDlogy

bomdaries or 10m intervals within 2Dnes of tnifOnn litlDlogy,

'fue results are only briefly discussed here as all core grinding

data are being entered into a database fOr plotting and detailed

analysis (Fbr log and section of M::-10 see Iespe 1984 (a»,

Cr vallE'S sharply define the andesite, basalt contact at 49,8m,

Cr vallE'S average less than 1l1Jppn in the andesite and greater

than 500ppn in the basalt, fbweVer, samples of andesite fran

belO'N the basalt (250,4m to EX:H at 264,4m) have unexpectedly high

Cr vallE'S, averaging 350ppn, altlDugh still moch l~r than

OITerlying basalts, EKCIlIples of high Cr andesites will be

reviewed 1Ilhen all infOnnation has been entera'l in the data base.

Ib and 7n vallES are ananalous to around 120m d<JIIrlh:>le; base

metal sulj:hides are associated with feldsprr/quartz/carbanate

veining in the core and are interpr-eted to be the rource of the

ananalous vallES in roil samples adjacent to M::-10.

~attered 1\u vallE'S, all less then 0.017ppn, occur througrout the

role,
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Geofhysics

A boreh:>le Sirot.em survey 'naS canpleted on M::-10. A reFOrt has

not yet been received, but an exffilination of the results in the

field indicated 00 in-role or off-role resFOnse.

6.3 Pb-ISorOPE SAMPLING PROGRAMME

Fbran investigation of Ib-is:>tope signatures of mineralisation

in the Mt. Olarter area C.S.I.R.O. pers:>nnel collected the

fullowing samples:

S30, 531, 532 sulpudes in qtz/feld/carbonate veins

in andesite/basalt, 39l1Jl1JN/4ll1Jl1JE

costean

S33 as above, fran 4ll1JlilN/4l5l1JE near M::-10

collar.

536 MC-9/l59.5m; syngenetic sulpudes in

tuffaceous sediment (interpreted ore

rori2Dn) •

537 MC-9/l59.5m; sulpudes in

qtz/carb/ feld vein.

A reFOrt on the results is incltrled as Appendix II.

Samples fran the 39l1Jl1JN/4ll1Jl1JE costean all have a 03mbrian

signature, While similar mineralisation fran near M::-10 is

radiogenic. '!here is an mres:>lved conflict in the results.

Ibth samples fran M:-9 were initially reFOrted as being

radiogenic. Because sample 536 was fran a rock unit interpreted

to be a mineralised ore rori2Dn in the Iellyer ore FOsition,

these results v.ere queried. C.S.loR.O. re-exffilined the samples

and made corrections fur Pb and U contents in both. '!he

corrections moved S36 (the ore rori2Dn) back into the field

typiCal of Q.le River and Iellyer mineralisation W1ile 537

re:nained radiogenic. A reFOrt on this w:>rl< is incltrled as

Appendix III.
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6.4 COl'CllEIONS, RECCMMENIATIONS

SUrface UI'EM and ooreh::>le Sirotem coverage in M:-9 and M:-10

diminiShed the chances of massive sul{i1ide mineralisation

occurring at less than 350m (Hellyer she deIOsit) or less than

150m fur a Q.le River size deIOsit.

fb1.ever the inteqreted ore rori20n intersected in M:-9 (see full

discussion in Fespe 1984 (a» is of prime exploration

significance because

(i) it is in a stratigra{i1ic IOsition equivalent to Fellyer

(ii) it is the only exanple to date of su:::h an ore rori20n

(others \\!ere intersected in M:-13 and HIrOO) oontaining

s}9enetic base metal sul{i1ides

(iii) sul{i1ides fran the rori20n have a h:mcgenous cambrian Ph-

isotope signature.

A bole cOllare::l to the \\!est of M:-9 is PWIOsed to test the da.n

dip extent of the M:-9 intersection, Where massive sul{i1ides may

be delleloprl at depths below the detection limits of surface E.M.

systems.
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7. N.W. Mr. Qll'.RlER PRCSPECT

7 • 1 IN!'R()I){.CTION

Drilling of MC-12, borerole E.M. in MC-ll and MC-12, and core

grind sampling of MC-ll and MC-12 were canpleted during the

rep:>rting period. frilling of IXH MC-ll was canpleted during the

previous rep:>rting period (see Iespe 1984 (a».

7.2 nIH MC-ll

Geochemistry

Analyses of 28 core grind samples ."ere canpleted dur:in3 the

rep:>rting period. S3mples....ere analysed fur 0.1, Pb, :In, As, B3.,

Cr, Au. S3mple intervals ."ere litlDlogy boU1daries or 10m

intervals within rones of tnifunn litlDlogy. '!he results are

only briefly discussed here as all core grinding data are being

entered into a database fur plotting and detailed analysis.

Cr analyses confinned the existence of a thin basalt unit betv.een

239.lm and 240.6m. l\nanalous zinc val12S occur in andesite lavas

:fran surface to 170m. Betv.een 140-170m the lavas are intensively

pink feldsprr/silica altered and are associated with the highest

zinc values. lIndesite lavas below 170m are quite low in zinc.

Au values throU3"1xmt the h:lle are below the limit of detection

(£I.OOSppn) •

Geqnysics

Borelole Sirotem vas canpleted. on MC-ll but a rep:>rt has not yet

been received.
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7.3 DIE MC-12

Geolegy

lIndesite lava breccia. Chloritic

IOJ:Ihyritic andesite lava clasts in a

matrix of dolanitic chert and later

quartz!albitelcrlularia alteration.

&1lfhides, predaninately bro'lJrl

granular s]:i1alerite, strorgly

developed betv.een 139.5 - 247.4m.

Pol)IDict lapilli volcaniclastic. A

mixture of andesite and basalt lava

fragments, probably grcrlational

bet"""en units above and belCM.

Missive chloritized vesicular basalt

with marginal 2l:mes of quench

Shattering •

340.2 - 343.lilm

343.0 - 349.3m

130.5 - 134.7m

134.7 - 340. 2m

024016

M:-12 was designed to test beneath the extensive Pb/Zn ananaly at

N.W. Mt.. Charter (sho'lJrl on Plate Hr62). M:. the time the IDle vas

pmIOsed, the Interpreted Iell}er ore Ibsition vas tIDUJht to lie

in the vicinity of the roil ancmaly and allowmce vas made fur

the IDle to traverse the canplete stratigrafhic section

containing mop fran Shale to dacite. A detailed leg of the IDle

is inchrled as Appendix IV and a section as Plate Hr61 (G) • A

reIOrt on petrolegical samples fran the IDle is incltrled as

Appendix V. Geolegy intersected is smmarised belCM:

o - 130.5m Missive, featureless black shale.

lustrous broken surfaces indicate

grafhite

lIndesitic mediun lapilli

volcaniclastic, interpreted to be a

glassy, scoriaceous andesitic tuff­

lava. correlatable with 137.05 ­

145.lm in DDH-H2

I
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349.3 - 387.9m Weakly flowbarrlErl, pink

feldspir/silica alterErl OO-P:>l:'fhyritic

dacite lava. Weakly brecciated

A definite correlation can be merle bet\\een the shale/Volcanic

contact in the role and in the overlying costean. ID\'.eV&, a dip

of 80 de;Jrees is a result of this correlation, moch steeper than

anyencOlnterErl in drilling to date or measurErl on surface.

Fblding or faulting may explain this ananaly.

'lhe basalt unit at 343.0 - 343.3m is correlated with a :lOne of

high Cr geochemistry in a similar stratigrafhic p:>sition in the

ovedying costean, alth:lI.gh basalt was not identified there

during maF¢ng.

'lhe eoil geochemistry is explainErl by sulfhides, prErlaninately

granular bI'OWl sfhalerite, asoociated with late

<partz/albite/adularia alteration in andesite lavas bet\\een 139 ­

247.0m. 'lhis style of mineralisation, typically low in Jlg, As,

Ba, as in the overlying costean, is knoWl at the Mt. Charter and

s.w. Mt. Olarter prospects. 'lhe concentration of sulfhides

towards the shale contact stggests that the shale may have acted

as an aquicllrle controlling mineral dep:>sition. ffi analagous

relationship occurs at H9llyer bet\\een shale and fochsite

alteration. 'lhis implies that the h~rothermal system \tas active

after dep:>sition of the shales

'lhe stratigrafhy containing the IHOP and the overlying H9llyer

basalts is missing in MC-12. 'lhe wle \\ent fran shale

confonnably into feldsparfhyric andesites, Which are footwall

rocks at H911yer. 'lhe same sitmtion occurs in MC-8 and H2, and

is illustrated in Plate ill'67. 'lhe empirical relationship bet\\een

basalt and the Lnderlying ore p::>sition is explainErl if basalt and

sulfhide rosting sediments p::>rD in depressions on the amesite

.surface, Which implies that the !HeMP neal rot necessarily be

continwus. 'lhe general trerxl of tbe !HOP has been re-routed
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behind In! H-2 and M::-12 (Plate Hr62) alth:)\~h it nero rot

necessarily occur there.

'lhe occurrence of a thin mit of basalt bet\\een 343.0 - 349.3m is

confinnErl by Cr analyses and petrology. A similar mit occurs in

M::-ll bet1r.een 239.1 - 240.6m and a correlation is likely.

Geochemistry

Analyses \\ere canpleted on 40 core grind samples fum M::-12.

S3mples \'\ere analysed fur 01, Pb, ?n, 19, As, Ea, Cr, Au. S3mple

intervals \'\ere litlnlogy bomdaries or ten metre lengths in areas

of mifunn litlnlogy. Iesults are only briefly discussed here as

all core grinding data are being enterErl into a database fur

plotting and detailErl analysis.

l\nanalous Pb (max 265rilppn) and ?n (max 535rilppn) values are due to

sulpilde aggre;jates asrociated with quartz! feldsprr veining. low

Ea, As, 19 values are typical of this style of mineralisation.

Au values are not ananalous, being generally below the limit of

detection (0.008ppn). Cr values in Shale are constant at about

OOppn. High Cr values (998ppn) <X!cur in the basalt unit (343.0 ­

349. 2m) •

Geofilysics

A borehole Sirotem survey has been canpletedon M::-12 but results

have not yet been interpr-eted in detail. Field inspection

indicates no ananalous responses.

Ib isotopo> stuiy

Four samples of core fum M::-12 containing galena asrociated with

feldsprr/silica alteration and five high Ib samples fran the

OITerlying 540eN/3600E costean \\ere sent to C.S.loR.O. for :Eb­

isotopo> assessuent. A written report has not yet been receivErl
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but C. S. I. R. O. have infunnEd us that all samples have h::mO:Jenoous

Olmbrian signature

7.4 CCK:llBIOJiS, ROCCMMEWJ\TIOJiS

'lhe JiW Mt. Cllarter soil goochernical ananaly has been a:iequately

tested by MC-12 and its origin explainEd. SJbject to receipt of

the boreh:>le E.M. re{X)rt, no further WJrk on the inmEdiate area

of the soil goochemical ananaly is recanmEnlEd. 'lhe h::mO:Jenoous

cambrian signature fur veinlet mineralisation is stron;J

encouraganent fur continued exploration in the Mt. Cllarter area

(see section 9) •
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8. MURCHISOO HIGlWAY PRCSPECT

8 • 1 INI'ROIJU::TION

'!he geolegy of tho! Mlrchis:m Higmay Prospect (MHP) 'laS discussed

in tre rrE!llious six-m:mthly rep:lrt (Hespe 19134 (a». A shallOlN

south wast plunging syncline v.as mapped in Ole River Shales.

BelOlN it occurs a typical fell}er sequence of basalt, fine

tuffaceous sediment rerresenting an ore oori20n, and

£eldSfBrIilyric andesite (as intersected in DIH H-l (1976)

(Location on Plate HI'62).)

During tre rep:>rting period, a UI'EM survey 'laS condu::ted c:Ner tre

I;rOspect, (see section 3.2) and DIH MC-13 was canpleted and

surve~ with bore101e Sirotan.

8.2 DIE MC-13

Geolegy

MC-13 was designed to intersect tre IHOP in the keel of the

Mlrchis:m Higmay ZOne syncline. 'lhe role 'laS ala::> designed to

test the shallow ananaly "M" detected by tho! 1985 UI'EM survey.

A detailed leg of MC-13 is incluied as JPpendix VI, and is

slJllllarimd below. A section is incluied as Plate HI'6lH

rescriptions of petrolegical samples fran MC-13 are incluied as

l'ppendix VII.

o - 242.0m Ml.ssive black shale. Illstrous bro"ken

surfaces indicate grap:1ite. Traces of

sulprides ass::>ciated with Olartz­

carbonate veins. lbttan contact

obscured by stron:J veining.

gre~reen, non-p:>qhyritic, vesicular

basalt lava.



GeoIhysics

024021

Boreh:>le Sirotan has been canpeted on !'C-l3 but a report has not

yet been issued. Field inspection of the data identified a

str01l:J in role response in the shale section v.hich w:>uld explain

UI'EM ananaly "M". lib other responses \\ere identified.

PAGE 17

linpure limestone containing fine

pyrite, sericite, carbonaceous matter,

possible fossil fragments.

'l\lffaceous siltstone and sandstone

with pyrite, carbonaceous matter,

possible radiolarian fossils.

Feldsp:rrIhyric andesite lava breccia

with black shaley matrix

Andesite lava breccia, siliceous

matrix. Yellow sIhalerite

impr-egnating rock matrix 269.6 - 276.5

S::oriaceous basaltic breccia

257.3 - 269.l?m

252.7 - 257.3m

252.4 - 252.7m

288.4 - 373.7m

269.0 - 288.4m

'Th.e IHO!' is interpr:eted to be repr:esented by the impure limestone

and tuffaceous sediments below basalt (252.4 - 257. 3m) • lib

visible mineralisation _s lcggErl in these wits. Cbre grinding

analyses are not yet available. 'Th.e IHOP is underlain by

andesite lavas, as at lellyer, Which are in turn ltlderlain by

scoriaceous basaltic volcaniclastics. 'Th.ese may be equivalent of

the IDwrr EPiclastic 8ecpence at lellyer. Cbrrelation of the

Shale contact to surface shoW> an aaarent dip of 45 degrees

\\est, in goc:rl agreanent with surface measuranents. 'Th.e

stbsurface trend of the IHOP has been cbangErl to incluie the !'C­

13 intersection alth:lI.gh as discussed in section 9 developnent of

the IHOP may be intermittent if it is controlle1 by the

IBlaeotop:lgraIhY of the mderlying andesite lava.
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Geochemistry

Core grind sampling is in p:ogress on Me-l3.

8.3 CON::LUSIONS, RECCMMmmTIONS

Me-13 explainErl UI'EM ananaly M and intersected tre IHOP. FUrtrer

drilling w:>Uld be n=essary to danonstrate tre existence of the

Mlrchiron Higrn.ay ZOne syncline.

FUrtrer exploration should c:x:xx::entrate on diamorrl drilling dO\\ll

dip to tre \Nest to locate mineralisation at tre IHOP below the

limit of detection of surface goofhysics.

S'IRATIGRAIHIC REU\TIOl'iSHIPS, S.W. MT. CHI\RIER 'ID MURCHISON HlGiWAY

PRCSPEC'IS

An qrlated version of a diagr<matic lOIlJ section showing

stratigrafhic relationships fur tre Mt. <l1arter area as interp:eted

fran surface mapping and diamorrl drilling is p:esented as HI'67.

!£lsalt intersections in Me-ll and MC-12 have been correlated. '[he

mit belOW' basalt in MC-ll was originally lcggErl as andesite but is

tentatively re-nanErl dacite in confunnity with the secpence in MC-12.

'[he stratigrafhy intersected by MC-12 and MC-13 is describErl in

detail in p:E!Ii'ious sections of the rep::>rt. '[he goolcgy of MC-13 has

been simplified by anitting tre intersection of basaltic

volcaniclastic encOU'lterErl at tre botton of the role. '[his is

b=ause MC-l3 is mu::h furtrer \Nest than otrer roles in tre section.

A p::>ssible secpence of cambrian E!li'ents associated with alteration and

mineralisation in tre Mt. OJarter area is as fullows:

1 Dep::>sition of stbnarine dacite lavas
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2 Fbnnation of h}tlrotbmnal systems pt"odu:::ing IDnes of

pyrite/sericite/silica alteration in tre dacite (M:. OJarter, MC­

4 areas) and minor R:>-zn sulpude, barite in a stringer style

IDne at Mt. Cllarter.

3 A brief fEI"iod of dep:>sition of bedded barite on tre sea fl=r

abo\7e tre stringer IDne at Mt. Cllarter.

4 Burial of the dacite pile and barite lnriIDn by autobrecciated

feldsparj::hyric andesite lavas.

5 Persistence of the h}tlrotrermal system for s:::rne time after burial

as indicated by pyrite/sericite alteration in andesites

intersected in M::-5 and M::-8.

6 A change in tre cb:mistry of the h}tlrotrermal system or

developnent of a new system with an tnidentified a::>urce feeding

fluids laterally thrOlgh highly peIlDeable andesite breccias. A

change in tre cb:mistry of the h}tlrotl1ennal system is implied by

a change in alteration style to pink or Write

cpartz/albite/adularia/carbonate as matrix fillings and veinlets.

This system WiS caI=Bble of transp:>rting metals. Sllpudes are

camnonlyassociated with the silica/feldspar alteration style in

MC-5, M::-8, M::-ll and M::-12. Ib ia::>tope stuHes on M::-12 have

demonstrated a 03mbrian Ole/fSll}er signature for tre sulpudes.

Cross cutting relationehips in M::-8 and M::-5 show that tre

silica/feldspar alteration is later than tre pyrite/sericite type

in the dacite. '!he silica/ feldspar alteration is ala::>

distinguiShed by low As, Ba and 1'g values relative to tre

sericite/pyrite type.

7 A local hiatus in volcanic activity, with developnent of fine

tufface:lus sediments in local dept"essions on tre surface of the

andesite lava. '!he h}tlrotreIlDal system Wi6 still active and

dep:>sited minor sulpudes in fine tuffacEPus sediments in tre M::­

9 area. This period is the time equivalent of the fSll}er ore

p:>sition.

8 Re-activation of volcanic activity with dep:>sition of chrane

rich basalt lavas in tre dept"essions on tre andesite surface,

burying tre fine tuffacrous sediments. IDeal dept"essions are

indicated by absence of the basalt/sediment stratigrapuc section
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in M::-8 and M::-12. Precursor basalt flows do occur, (e.g. M::-10,

M::-ll MC-12, M::-13) but the H'!ll~r ore p::lsition equivalent is

alWi}'S mderlain by andesite. 'lhe h}drothermal system continued

after dep::lsition of the basalt as Sho\lll by the pink

silica/feldspu- alteration in basalt in M::-9.

9 cessation of volcanic activity and confonnable dep::lsition of

black shales with a facies change to micaceous shales and mica

sandstones south of Mt. Charter. Persistence of the h}drothermal

system up to and after dep::lsition of the sediments is stggested

by the con::entration of sulpride mineralisation toWirds the shale

contact in M::-12; and the occasional occurrence of sulprides in

silica/carbonate veins in the shale.

'lhe area renains of prime exploration interest because of the

evidence for a widesprecrl, persistent h}drothermal system or systems

ca];8ble of tranSp::lrting base metals. I'\1ture exploration will be

directed toWirds locating faults \'!here low permeability may have

focussed h}drothermal flow; or 20nes in the shale and sandstone \'!hich

could have been fed by faults breaching a p::lOl of h}drothermal fluids

trapped by the sealing action of the sediments.
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10. EXPENDITURE

HATFIELD EL 15/73

stM1ARY OF EXPENDITURE FOR SIX MJNI'HS ENDED 27 MI\Y 1985

Experrliture pertains to the Aberfoy1e Periods 1 to 6/85 (13 Noveniber 1984
thru 28 May 1985)

GIDLCGY 28864.06

SURVEY 18986.70

GEOPHYSICS 29207.01

GElJCHEMlSTRY 13012.98

TRENCHING 3745.00

DIAM:JND DRILLIOO 47891.87

ACCESS 7900 .00

TENURE 2240.00

0l'HER SERVICES 10317.53

INDIRECl' OOSTS 24324.75

$186489.90

prepared:'
21/5/86



HESPE. A.M. 1984 (a)

HESPE. A.M. 1984 (b)
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"H3.tfie1d EXploration Licence 15/73

Tasnania. Progress JeIOrt fur the

Period 28 May 1984 to 25 Decanber

1984 11
•

"H3.tfie1d EXploration Licence 15/73

Tasnania . Progress JeIOrt fur the

Period 26 Decanber 1982 to 27 May

1984 11
•
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REPORl' CN THE 1985 Ul'EM SURVEY CN THE MACKINI'OSH-HATFIEID LICENCES

I INl'RODUCTICN

In January, 1985, awroximately 50 line kilanetres of Ul'EM data were

collected by Larrontagne Geophysics on the Mackintosh-Hatfield

Licences. M::lst of the surveying was done inside the transmitter

loop, to maximize energization of the expected flat-lying targets.

The frequency used was 25 hertz, with only the vertical ccrnponent of

the magnetic field measured.

The area covered (shc7Nn in red on Plate M1'C 80) was in general very

close to the surface trace of the shale-volcanic contact. '!he

system proved to be very sensitive to this contact and vas able to

map it at alnDst all locations. Only in one area was there an

obvious strong conductor, and this was interpreted to be within the

shales or closely underlying them. H::Mever, since the ananaly is in

such an interesting geological position (in the M.1rchison Highway

ZOne synCline and near a large structure), drilling is proposed.

A second area of interest lies within loop 25, where there is a very

subtle late time ananaly that could possible represent a conductor at

a depth awroaching the detection limit of the UI'EM system. In spite

of the lack of total confidence in this geophysical ananaly, a drill

holes is proposed because there are also geological reasons for

drilling in the general area. The geophysics is able to supply a

precise target.

A third location, within loop 22, merits follow up by nore

geophysics.
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In order to aid in the understanding and the interpretation of the

Ul'EM data, a quantitative study of the depth detection limits of the

system fOr Hellyer and Que River size ore bodies is included in

Appendix r. It is concluded that a Hellyer-sized body would be

detected to a depth of about 300 metres, and Que River to a depth of

150 metres.



In addition to these contoured plans. all of the data is presented in

profile in Appendix II.

IJ:xJp 17

IJ:xJp 17 was surveyed in order to detail a relatively strong conductor

detected in the original 1979 survey and attempt to close it off to

the south. The 1985 \IlOrk has shown conclusively that the ananaly is

caused by the Q.le River Shales. The conductive unit does not extend

any further south than already interpreted fran the 1979 UI'EM.

The conductive shales are best outlinED by the channel 8 data (figure

1). which shows a feature fran about 41000 to the north, with the

strongest responses on the eastern half of the grid. This

corresponds with the known area of shale outcrop and the trace of the

1979 IJl'EM ananaly. The fact that the ananaly does not continue to

later times, shows that the shale is not overlying any conductive

sulphide mineralisation.

P1\GE 3
024040

INTERPRETI'ATION

Selected channels of the data inside the loop have been presented in

a contourED plan format. '!he Values plottED are the rreasured total

field reducED to the channel 1 response (to rarove the primary field

and geanetrical errors) and normalizED to the value of the primary

field in the centre of the loop. It is felt by the aut.hJr that this

is the optimum rrethod of presentation in that it gives the IIOst

ac=ate presentation of the secondary field. The only problem with

it is that there always tends to be an increase in values in the

imnediate vicinity of the loop edge. This can be seen in all plots.

particularly where the amplitudes are low (later times) and is not

related to anything geological.
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It is interesting to speculate on Why the shales are so comuctive

here. It could be that the shales here were deposited in the

reducing enviroment of a trough tllat increased the graphite content.

Alternatively a heat source beneath such as a hydrothermal vent or a

small intrusion could have caused a conductivity increasing

'Ib check this disaIt'Ointing =nclusion, Line 40000 was surveyed with

the very deep penetrating Cbntrolled Source Audio Magneto Tellurics

IlEthod (CSAMl'). '!be resistivities fran the survey are shown in

figure 2. It confirmed the Ul'EM interpretation of no hidden

conductive bodies in the vicinity.

lDops 18 and 28 (Detail)

Loop 18 was interrled to cover the synclinal feature of the M.lrchison

HighWay ZOne and to extem. coverage of the Northwest Mt. Charter ZOne

to the north. loop 28 was surveyed to detail a large, shallow,

lIDderately conductive feature detected within loop 18.

PAGE 4024041

'!be feature of interest is best outlined by the channel 5 data fran

loop 18 (figure 3). '!be very high amplitude response in the

southwest comer of the grid is clearly due to a large (strike length

> 400 metres), shallow body tllat dips to the west. '!be source is

urrloubtably within the QJe River Shales. lbwever it must be noted

tllat ru:JWhere else are the shales as conductive as this.

It ranains a bit of a mystery tllat the 1979 data aA;>arently showed

this shale unit to be a better amiuetor than the 1985 'Nark. This is

urx'Ioubtably due to the fact tllat one edge of the 1979 transmitter

l=p ran right through the lIDst comuctive part of the shale,

irrlucing a large arrount of current in it, and making the close-in

receiver IXJSitions, Where the anc:maly was, ambiguous to interpret.
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alteration. A third possibility is a major fault causing the

increase in cooouctivity; there appears to be a major structure

running through this cooouctor. kly of these hypotheses. or a

o::mbination of any of them make this coOOuctivity ananaly very

interesting.

However. on the negative side. the ananaly is fran a shallow source.

with no evidence of a deeper, highly cooouctive body. The weak

response in the channel 4 data (figure 4) is clearly also fran a

shallow body. and there is no response at all at later times.

Therefore. there is no chance of there being a Hellyer-like orebody

dcMn to 300 metres. altbJugh of course there is a chance of either a

smaller or less cooouctive one within this depth. particularly if it

is right at the shale-volcanic contact, where its response ViOUld be

very difficult to se~ate fran that of the shale.

The data fran the detail loop 28 supports this interpretation.

CSAMl' was also tested here on Line 5800N (figure 5). The results

have not yet been interpreted by the ZOnge experts in Tucson. but a

preliminary interpretation is that the shales are about 150 - 200

metres thick. with nothing but resistive rock beneath them. '!he

CSAMl' data was adversely affected by power lines even trough these

were greater than 500 metres away. It is b:Jped that processing can

rem:we this problem.

There are t!<Io other possible ananalous zones within loop 18. The

first is a northerly continuation of the Northwest Mt. Charter UI'EM

ananaly that was drilled by M:: 11. This is best seen in the channel

4 data (figure 4) fran 5600N - 5900N at about 3500E. Drilling (M::

11) showed this to be a weakly pyritic zone. The EM data in this
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area is undoubtably distorted scmeWhat by the proximity to the major

HEC line and the loop edge effect.

The other ananaly runs along the extrerre northwestern edge of the

loop and is best seen in the channel 5 data (figure 3). It l=ks to

be too strong and =sistent to be a l=p edge effect (as described

in the introduction). It is probably just another ananalously

conductive shale unit, but it should be thoroughly detailed if

Aberfoyle obtains the ground to the west of the MJrchison Highway.

loop 19

Loop 19 is the first of a series of three l=ps which straddle the

shale vOlcanic =tact on the northwestern margin of the volcanics on

the Hatfield property.

The early time data (channel 8 - figure 6), which generally can be

relied on to map the shale-volcanic =tact (see Loops 20, 21), fails

in this case for u.o reasons. The first is that as can be seen frem

the raw data on Lines 7800N and 7900N, there has been a shift in the

timing of the clocks, causing a severe break in the data. This

disturbs the pattern in figure 6. The second reason is that the

dacite unit in the northeast corner of the grid, appears to be a weak

conductor, probably because of disseminated pyrite.

The late time data (frcrn channel 5 onwards) shows no ananaly at all,

indicating that there are no conductive targets in the vicinity of

the loop.
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Loop 20

Loop 20 maps out the shale aantact very well as sb::Mn by the channel

7 data. figure 7. There are 00 later time ananalies and therefore 00

geophysical taIgets.

Loop 21

The channel 7 data (figure 8) maps out the shale contact reasonably

well. The fact that the ancmalyand the contact do oot correlate

well on Lines 9100N and 9200N suggests that the shale is either very

thin on these lines. or oot very conductive. '!here is 00 indication

of a geophysical taIget as sb::Mn by the lack of any late time

responses.

In this case. the lack of oonductivity in the shale where it is

expected. may be very valuable infonnation because it may represent

considerable thinning of the shale unit overlying the prospective

VOlcanics. These areas may be the best places to drill initially in

any pattern drilling progranme.

loop 22

The channel 7 data (figure 9) outlines a slightly conductive area on

the western margin of the loop. '!he fact that channel 5 (figure 10)

is also slightly ancmalous suggests that this area is v.orth following

up with further Ul'EM v.ork. ~er the lack of ananaly in the

channel 4 data indicates that it is unlikely that a large ore deposit

is being directly detected. M:>st likely this conductive area simply

indicates a thickening of the shale unit.

Just as with loop 21. the lack of conductivity in the shale in

certain areas may represent thinning of the shale unit and therefore

may point to good areas to pattern drill the prospective volcanics
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that lie beneath. Anywhere within the eastern three hundred matres

of lDop 22 falls into this category.

Data taken outside the transmitter to the east was limited to only

Lines 93000 and 95000 because of the HEC transmission line. There

are no target oonductors on the lines covered.

PAGE 8
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III CXlNCLUSIONS

Only two drill targets have been located in the survey. The first is

a west dipping, shallow conductor within loop 18 that stretches fran

about 5600N to 5900N. A role located at about 3200E am drilled at

45 degrees to tbe east \\1OUl.d definitely intersect tbe source of this

ananaly.

The second is an east (1) dipping, deep conductor in the northwest

corner of loop 25. A role located to test 9900N, 5725E at a depth of

300 metres ~uld probably hit the target and v.ould definitely get

close enough to it to check the validity of the response with OOEM.

In addition, an ananalyon the western edge of Loop 22 is ~rth

following up with more geophysics. Because it is quite close to our

property boundary, this nay not be possible. If however, pattern

drilling is planned for the area, a position close to 9700N. 3000E,

might be more interesting than rrost. Other possible locations for

early pattern drill roles might be where the shale is interpreted to

be abnonnally thin, such as near 9700N, 3400E or 9200N. 38OOE.

In general, the UI'EM data quality was excellent and I have no

hesitation in saying that no conductive ore bodies ItJere missed within

the depth limits mentiOned in the introduction.
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1.AIM OF STUDY

The aim of this stuOY was to determine whether geochemically

anomalous zones in the Mt Charter area are related to massive

sulfide mineralization of the Hellyer type or to post Cambrian

vein-style mineraiization. This is only an interim report as

additional, and probably more appropriate samples, were to be

forwarded.

2.SAMPLE5

The samples were collected by the authors in November 1984

with the help of Errol Smith of Aberfoyle. Three samples (530

532) were collected on Line 3900N near DOH MC9 at Southwest

Mt Charter and a further sample (533) from 4l00N, 4l50E near DOH

MClO. In all samples, one or more of the sulfides pyrite,

sphalerite and galena occur associated with carbonate vugs and

veins in tuffaceous siliceous rocks. At Mt Charter, surface

barite samples were collected from two locations adjacent to and

about 20mN of DOH MC2.

Two samples of drill core from Southwest Mt Charter (DOH

MC9) were also collected. Sample 536 represents minor sphalerite

and pyrite mineralization occurring as schlieren-like aggregates

in a tuff unit and sample 537 is a quartz carbonate vein

containing sulfides similar to the surface material sampled. Both

samples were taken at l59.5m depth.

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 digestion

of the barite-rich samples involved dissolution of Pb in such
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phases as sulfides and iron oxides. No Pb from the barite crystal

structure was analysed. The samples were analysed on an ISOMASS

54E solid source thermal ionization mass spectrometer in fully

automated mode. Precision estimates representing 2 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 1 and 2.

The data fall into three groups: 1) the Southwest Nt Charter

samples S30 - S32 are homogeneous and fall into the Que River

signature, 2) the Nt Charter samples fall into both the Hellyer

and the Que River signatures and 3) the drill core samples and

the surface sample from near DOH MC 10 (S33) are more radiogenic

than any of the reference fields.

5. DISCUSSION

The Pb isotopic composition of sulfides in the Nt Charter

and southwest Mt Charter samples fall within the reference fields

for massive sulfide mineralization in the region and can thus be

all considered co-genetic. There is some distinction between the

two groups of samples, Southwest Nt Charter being more closely

associated with Que River and Mt Charter with Hellyer.

The data are inconsistent with an origin related to the

post-Cambrian veining common in the area. Samples 533, S36 and

537 are more radiogenic than any of the reference fields,

probably due to the low Pb contents and the addition of

radiogenic Pb since the Cambrian.

6.FOLLOW OP AND CONSTRAINTS ON INTERPRETATION

The diamond drill holes were drilled partly on the basis of

anomalous geochmistry in soils and weathered bedrock and these
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anomalies were thought to have their source in galena/carbonate

veins.

The southwest Mt Charter samples analysed were sulfides from

vugs rather than veins and would be interpreted as an inherent

part of the rock system as is also indicated by their Pb isotopic

composition. Because of this, Tony Hesp (December, 1984)

suggested our samples may have been inappropriate and he was

going to supply us with an additional suite. Also, it is critical

to determine the affiliation of the anomalous soil geochemistry

and 3 or 4 analyses of high Pb soils should be undertaken.
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5....p1e Ut ~g ia~ ~~ ~H ~
Pb(pp.,1

MT CHARTER AND 5DUTHUE5T MT CHARTER
530 2.0835 0.8526 18.292 15.596 38.113
531 2.0838 0.8529 18.296 15.605 38.125
532 2.0831 0.8529 18.295 15.604 38.111
533 2.0778 0.8471 18.431 15.612 38.295
534 2.0818 0.8512 18.353 15.622 38.207
535/1 2.0813 0.8516 18.334 15.613 38.158
535/2 2.0801 0.8510 18.347 15.613 38.164
535/3 2.0799 0.8509 18.348 15.612 38.162
536 2.0732 0.8472 18.419 15.604 38.186
537 2.0759 0.8486 18.400 15.614 38.198

Table 1
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,
SUPPLEMENTARY REPORT ON Mt CHARTER DDH SAMPLES

INTRODUCTION

At the request of ~ony Hes~samples S36 and S37 from DDH MC

9 were reanalysed to verify the original results which indicated

that the lead isotopic compositions were significantly different

from the Hellyer reference. This was considered important because

of the interpreted stratigraphic correlation between these

samples and the Hellyer ore horizon. In addition, both Pb and U

were analysed by isotopic dilution to help understand the

possible causes of this variation. In S36 sulfides occur

disseminated or strung out along a tectonic foliation, and in S37

sphalerite and minor galena are concentrated in carbonate veins

up to about 7mm in width.

RESULTS

Table 1 and Figure 1 reproduce the original results and

incorporate the re-analyses of samples S36 and S37. The results

reproduce to within experimental error, although the effects of

fractionation error are more obvious in sample S37.

The Pb and U contents of the two samples are also shown in

Table 1. Note that 536 with 200ppm pb contains relatively high U

(2.4ppm) and that S37 with 860ppm Pb contains low U (l.Oppm).

DISCUSSION

When the pb isotopic compositions of the two samples are

recalculated to take into account the addition of 206Pb and 207Pb

since the Cambrian, the high U and low Pb content of S36 results

in a significant change, but the low U and high Pb content of S37

indicates that there has been no significant change. These

recalculated values are plotted in Figure 2.

In this figure, S36 plots back into the Hellyer field
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indicating a probable common origin with the massives sulfide

deposit. However 537 does not change, confirming its distinction

from the Hellyer sulfides and suggesting a possible association

with the post-Cambrian veining common in the area.



ISOTOPIC LEAD DATA fOR Nt CHARTER INCLUDING RE-ANALVSES Of S36 AND S37

530 Z.0835 0.85Z6 18.Z9Z 15.596 38.113
531 Z.0838 0.85Z9 18.Z96 15.605 38.1Z5
53Z Z.0831 0.85Z9 18.Z95 15.604 38.111
533 Z.0778 0.8471 18.431 15.61Z 38.Z95
534 Z.0818 0.85H 18.353 15.6ZZ 38.Z07
535/1 Z.0813 0.8516 18.334 15.613 38.158
535/Z Z.0801 0.8510 18.347 15.613 38.164
535/3 Z.0799 0.8509 18.348 15.61 Z 38.162
536 2.073Z 0.847Z 18.419 15.604 38.186 Z00 Z.4
536 IC Z.0731 0.847Z 18.413 15.599 38.17Z Z00 Z.4
536 ReED Z.07Z3 0.8470 18.41Z 15.595 38.155 Z00 Z.4
S37 Z.0759 0.8486 18.400 15.614 38.198 860 1.0
537 IC Z.0738 0.8483 18.375 15.587 38.105 860 1.0
537 ReED Z.0743 0.8483 18.378 15.591 38.1ZZ 860 1.0

024109

Z08 P~ Pb(ppl'1) U(ppl'1)
Z04 P

Z07 Pb
Z04 Pb

Z06 Pb
204 Pb

Z07 Pb
Z06 Pb

Z08 Pb
Z06 Pb

5al'1ple
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REPORT CMS 85/6/9

Seven drill core samples from OOH-MC 12 in the Mt. Charter area were

received for petrological examination. Representative thin-sections were

prepared and examined together with their respective offcuts, with carbonate

stain tests performed as warranted. Attached tabulated descriptions

summarise the microscopic data and include interpretative comments.

Summary

This suite comprises altered basaltic to andesitic and leuco-andesitic/

dacitic volcanics with subordinate sediments.

Volcanics are variously massive to flow-brecciated and sUbaqueously brecciated/

sediment-matrixed types, typically chlorite-sericite-altered with patchy

quartzofeldspathlc alteration overprints, partly vein-controlled, resulting

in mottled grey to pinkish mesoscopic colour variations.

Relict features are consistent with a variation from chromiferous basaltic

to non-chromiferous pyroxene-porphyritic andesitic and relatively ferromag­

deficient (leuco-)andesitic facies typical of the Que River/Hellyer volcanic

complex. The intercalated pelite (355129) is carbonaceous, syngenetic-pyritic

and probably reworked-tuffaceous in part, although finer details are obscured

by low-grade regional metamorphic effects.

O. Cowan, B. Sc.



sample CENTRAL MINERALOGICAL SERVICES
No. Classification - Composition Fabric Accessories Comments

355- Carbonaceous Pelite. Seml-sericitlc white mica Silty clastic, banded Minor clastic leucox- Incipiently sheared/mlcrocrenulated
129 with pervasive ultrafine carbonaceous matter, on sub- to fine milli- enic semi-opaques. argillaceous siltstone/silty shale,
(T. S. abundant silt-sized relict detrital muscovite metric scale. Weakly Minor clots, late vein- carbonaceous and syngenetic-pyritic.
53632) flakes, subordinate to minor quartz, sericit- concordantly cleaved, lets of cloudy calcite, No tangible facing criteria.

ised feldspar Qrains. Disseminated pvrite. hiQh-anQle microcrenul ted. chlorite.
355- Perlitic Pitchstone. Semi- to sericitic white Phyllitic. Re I ict Sporadic sericitised/ Thoroughly sericitised vitric clastic
130 mica aggregates with sporadic interspersed coarsely lithic frag- leucoxene-stalned lava ("tuff lava"), "andes it i ell

f i 1ms, fol iae of calcite, minor micro- mental with perl itlc ferromag, si I icified- characteristics. Quartz, calcite,
crystalline quartz. Conspicuous leucoxenised felsitic clasts, sericitised feldspar pyrite as accessory alteration phases.
opaques. Disseminated fine pyrite. matrix. phenocrysts in clasts, matrix.

355- Andesltic Breccia. Clasts of chloritic/ Random millimetric to Pervasively dissemin- Chlorite(-sericite-epidote)-altered
131 epidote-stained to silicifled-feldspathised, centimetric; moulded t ated fine to ultra- andesitlc lava breccia with a quartz-

porphyritic/variably felsltic andesitic lava. quartz-feldspar- fine pyrite, rare pale feldspar-carbonate alteration over-
Sparse interclast matrix, minor veinlets of calcite-matrixed, sphalerite ( In inter- print, partly veinlet-related.
IQuartz. albite, adularia calcite. andesitlc-textured cIa ts. clast VUQs).

355- Andesitic Breccia. Clasts of variably chlor- Analogous to 355131. Minor pyrite dissemin- Close affinities with 355131, with
132 itic to silicified-albitised, porphyritic/ ations, minor traces relatively pervasive silicified-

variably perlitic andesitic lava. Sparse galena, pa1e spha1er i tE feldspathised zones; faintly Fe-
tuffaceous dolomitic impure chertmatrix.Minor in si I i.cified zones, pigmented and mesoscopically pinkish.
vugs of quartz, late calcite veinlets. matrix.

355- Basal t Breccia. Clasts of sericitised/calcit- Pelite-matrixed Fine pyrite in clasts, Variably "scoriaceous" to andesitic-
133 ised, variously (altered) feldspar-pyroxene- breccia with slaty to ultrafine pyrite in textured altered basaltic clasts,

porphyritic to amygdaloldal scorlaceous lava. phyllitlc overprint. matrix. Relict primary pyritic pelite/impure chert matrix.
Matrix of weakly dolomitic chloritic impure Random orientated leucoxenised opaques Subaqueous basaltic breccia
chert/cherty argillite. clasts «I mm - lcm+). and chromite in clasts. characteristics.

i55- Basa1t Breccl a. Clasts of variously strongly Random angular to Minor sheared- "Andesitic"-basaltic, chromiferous,
134 augite-porphyritic to strongly chlorite-quartz~irregular semi-moulded recrystallized calcite flow-marginal breccia characteristics.

adularia-amygdaloidal, chlorlte-carbonate- to calcite-matrixed veinlets.Disseminated Chlorite-calcite-altered with
stained lava with a sparse interclast matrix clasts. fine to ultraflne chloritic quartz-adularia vesicle
of recrystallized calcite. pyrite, chromite, trace~ of epidote. infillings.

i55- Leuco-andesitic Breccia. Zones of chloritic- Flow-banded, weakly Leucoxenised opaques, Fractured, altered, weakly veined
35 sericltlc to sericitic/partly silicified, perl itic; fractured, rare quartz phenocrysts, and sheared, but primarily a
~T. S. albitised plagioclase-porphyritic, leuco- mildly sheared. sporadic sheared, relatively massive lava. Leuco-
,3638 ) andesitic lava with ill-defined displacive variably chloritic andesitlc/dacitic in contrast to

cherty quartz-healed fractures. calcite veinlets. 355131, 355132; similarly altered.

..~
:....x

024127.
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39 Beulah Road
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H. Sc.
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A.H. Hespe

Petrology

355136 - 355145

Letter dated 1.7.1985

3rd July, 1985
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YOUR REFERENCE:

DATE RECEIVED:

SAHPLE NOS.:

SUBHITTED BY:

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

REPORT CHS 85/7/7

Hr. A.H. Hespe
Project Geologist
Aberfoyle Exploration Pty. Ltd.
P.O. Box 952
BURNIE / TAS. 7320

Central Mineralogical Services
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O. Cowan! B. Sc.

Summary

Ten drill core samples, from OOH-MC 13 at Mount Charter, were received for
petrological examination. Representative thin-sections were prepared and
examined together with the respective offcuts, with stain tests performed as
warranted. Attached tabulated descriptions summarise the microscopic data
and include interpretative comments.

024140
REPORTCHS 85/7/7

Volcanics, in general, exhibit quartz-sericite-calcite, or chloritic, or
more typically composite alteration assemblages. Breccias tend to be quartz­
matrlxed, with calcitic vugs and veinlets predating incipient shearing effects.
The lower (leuco-andesitic, basaltic) volcanics exhibit matrix-and velnlet­
hosted sphalerite disseminations and impregnations, with locally associated
chalcopyrite supplementing more or less ubiquitous pyrite disseminations.

The "lower" basal t brecci as carry sporadi c vugs, amygda Ie-f 1111 ngs and rep Iac Ive
Impregnations of a "zeolite facies" prehnlte-pumpellyite-zolslte assemblage
overprinted on the "pervasive" (quartz-serlcite-calclte-chlorite) assemblage.

As sampled, the drilled sequence may be divided Into four units, with an
altered chromlferous basalt overlying Impure Ilmey and tuffaceous psammo­
pelitic sediments, and altered "Ieuco-andesltic" breccia unit and a basal
chromlferous basalt breccia unit. The "upper" and "lower" basalt units are
petrologically similar and conceivably represent a structural repetition,
although interpretation will be dependent on field evidence.

Sediments are dominantly carbonaceous-pyritic tuffaceous psammopelitlc types,
with "dacltlc" components partly obscured by marked serlcltlc alteration and
high-angie shearing effects.These rocks are weakly mlcrofossiliferous
(In chalcedonic radiolaria and locally 1sponge spicules) as Is similarly the
overlying Impure limestone (355137). Pyritic to locally weakly sphalerlte­
mineralised carbonaceous pelites are a matrix component in underlying leuco­
andesltlc breccias.
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Sample CENTRAL MINERALOGICAL SERVICES

No. Classification - Composition Fabric Accessories Comments
355- Amygdaloidal Basalt • Sericite-calcite-pseudo- Finely porphyritic, Minor cherty quartz-, Quartz-sericite-altered/calcite-veined
136 morphed feldspar and microcrystalline quartz- amygdaloldal, sporadic crosscutting Impregnated, chromiferous, amygdaloida
(T. S. calcite-pseudomorphed pyroxene phenocrysts, "basaltic". calcite veinlets. basic lava. Includes isolated corroded
53851 ) quartz-calcite-chlorite amygdales; groundmass Leucoxenised opaques, quartz phenocrysts.

of serlcitised plagioclase microlaths, quartz calcite mesostasis. fine chromite.Traces 0 pyrite, chlorite.
355- Impure Limestone. Fine to microcrystalline Phyll itic; pressure- Minor traces of Sub- to low-greenschist facies alter-
137 calcite with minor intergrown sericite, shadowed pyrite, quartz, chlorite. ation effects. No exhalative

carbonaceous matter, fine "syngenetic" pyrite calcite clots. characteristics. Lustre-mottled calcit
Disseminated clots of lustre-mottled calcite. appears to represent a minor fossil

(1echinoderm) component.
355- Tuffaceous Psammopelite. Framework of silt- Silty shale-parted, Chalcedonic simple Mildly reworked acid (dad t ic-
138 to medium sand-sized, angular to subround poorly sorted sandy radiolaria, clastic rhyolitic) tuffaceous characteristics.

sericitised feldspar, subordinate quartz clastic, with a high- mica flakes, leucoxeni Finer deta i1 obscured by sericitic
grains, serlcltic pelite, sericitised felsite angle discordant slaty semi-opaques. Dissemin alteration, shearing effects.
clasts. Carbonaceous calcite-stained sericitl - c Ieavaoe. ated synoenetic pyrite

355- Tuffaceous Sil~~t~~~~'~e~Y~s~~i~T~lcAwh~~eLlns'Angular silty clastic, Conspicuous silt- Exhibits vague relict "vltroclastlc"
139 mica with disseminated splintery to subangula , banded on sub- to sized clastic leucox- (serlcitised shard fragments) features

silt- to fine sand-sized quartz grains, fine millimetric scale ,enic semi-opaques,spar Weakly radiolarian. "Feathery"
sericitlsed feldspar grains, minor sericitise with a high-angle mica flakes, minor syn bedding structures result from high-
1ithic clasts carbonaceous matter. ohvllitic overorint. oenetlc ovrite calcite anole shearino.

355- Tuffaceous Psammopelite. Semi-sericitic white Carbonaceous pelite- quarczveln,ecs. Composite of 355138, 355139 character-
140 mica and pale chlorite with a clastic parted, poorly sorted Leucoxenic semi-opaque

'istics, similarly sericite-chlorite-
component of extensively sericltised plagio- (silty fine to medium) white mica flakes, altered/high-angle sheared.Sphaleritic
clase, splintery to subangular quartz, ser- angular, sandy, clasti ~~halcedonic radiolaria calcite veinlets carry traces of
icitlsed shard fragments. Semi-pervasive high7angle phyllitic/ ~e~~~ler~mlJ!~~~~Inr i~. _~nh"l..r;~ .. " .. ;nl ..~~ albite

355- Andesitic Breccia. Clasts of albite-chTorite- M11 'i'i~~t~'i ~"t~" ~~~t i - Conspicuous leucoxenis d Carbonaceous pyritic/weakly sphaler-
141 sericite-kaolin-altered, weakly quartz- metric-scale clasts, opaques, sparse quartz itlc pel Lte-matrixed "leuco-andesitic-

chlorite-amygdaloidal leuco-andesltic lava. dlsplacive quartz and silicified pyroxene dacitic" breccia. Mildly rebrecciated/
Matrix of carbonaceous pelite with irregular (late) calcite veinlet ~. phenocrysts in clast . quartz-healed; refractured/calcite-
ouartz veinlets, VUlIS' sooradic crosscuttino Mildlv sheared. Minor fine to ultrafin veined sheared.

355- Andesltlc Breccia.
calc~te vel'1,eu. Random, sub-milli- Pt,te,traces spnalerl e. Quartz-calcite-chlorite-matrixed/Clasts of chloritic/variab y metric to centimetrlc onsp cuous leucoxen- altered leuco-andesltlc breccia. Pale142 calcite~stained/calcite-chlorlte-amygdaloidal Ised opaques, minor

lava with relatively fine silicified perlitic scale flow-orientated silicified pyroxene (yellow) sphalerite impregnations in

~~~~ clast~ll~at~~x.~f ~:ne-g~~ined ~uartz
clasts. Interclast

~henocr6¥ts~ m!nor
clasts, relatively conspicuous in

. ""n~ I m~ ,.1 1nrl~ .. ,."I,.;~.. I; ~~..m; n_ cavity-filling matrix. races p rl e. siliceous matrix, replacements.

Andesitic Breccia.
ate(] Tine S~':lalerl~e. Variably moulded to Minor fine pyrite Flow-marginal leuco-andesitic breccia355- Interspersed casts of

143 chloritised-albitic, traehytic-textured and quartz-calcite- impregnations. characteristics. Alteration/
albitised-chloritic perlitic lava. Sparse sphalerite-matrixed, Leucoxenlsed opaques. mineralisation similar to 355142, but

~ interclast matrix, inters~ersed veinlets, randomly sorted clasts with sphalerite concentrated in
"str inoers" ofauartz toa I'" te red ~nha l ..ri ~e veinlets vuos....,.

_ .. III!!II --. ~4U.l_
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Sample CENTRAL MINERALOGICAL SERVICES

No. Classification - Composition Fabric Accessories Comments
355- Scoriaceous Breccia. Silicified orthopyroxene- Random millimetric Traces of chromite. Weakly chromiferous "andesitic basalt"
144 fresh augite-porphyritic, albite-microlitic to centimetric,strongl Sporadic blebs of characteristics. The prehnite-

lava clasts. Matrix, abundant amygdales of amygdaloidal clasts. sphalerite, chalco- pumpellyite-zolsite assemblage partly
quartz, calcite, with interspersed clots of Interclast cavity- pyrite, minor traces 0 postdates quartz-calcite-albite alter-
prehnite, pumpellyite, zoisite. fi II ing matrix. pyrite in matrix,amygd, les. atlon.Sulphide randomly dlstrib-

355- Scoriaceous Breccia. Clasts of partly Similar to 355144. Traces of chromite. Close affinities with 355144. Siiiitl'arl
145 silicified/variably cloudy Fe-calcite-stained Minor secondary clots, altered/mineralised, with sporadic
(T. S. lava (similar to 355144). Matr ix of f ine- films of albite, dis- late clast-corrosive patches of
53860) grained quartz, sporadic vugs of calcite. seminated pyrite,trace pumpellyite, amygdales of zoisite.

Interspersed replacive films, amygdales of chalcopyrite, chlorite
pumpe I IYne, ml nor zoo S I-.:e. In amygoales, ma<rlx.

. .

~
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Hatfield Project
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During the period of Februar" 22 to 26. 1985.

controlled 90urce aUdio-magnetotelluric (CSAMT) mea9urement9 were

made b" Zonge Engineering and Regearch Organization (Z.E.R.O.)

AU9tralia. Pt" .• Ltd. for Aberfo"le Exploration PtV.' Ltd. at

the Hatfield ProJect area. Waratah. Tasmania. Production was

hindered bV high noise levels from a maJor power1ine and bV

fair1" continual rain throughout the survev.

Data were taken along two lines. 4000mN and 5800mN.

using a transmitting dipole 1000 meters in length. bearing N90E.

located approximately eight kilometers to the north of

line S800mN and ten kilometers to the north of line 4000mN.

CSAMT data were taken at nine stations on line 5800mN using a

50 meter grounded dipole for measurement of the primarv

horizontal component of the electric field (E-fieldl and a

ferrite-core coil oriented perpendicular to the E-fie1d for

measurement of the primarv horizontal component of the magnetic

field (H-fieldl, Six stations of data were taken along line

4000mN using a 100 meter grounded dipole for the E-field

measurement. Data were read in binar" increments of frequencies

from 16 Hz to 4096 Hz for station 1 through station 6 on

line S800mN. Stations 7. 8. and 9 on line 5800mN and all

stations on line 4000mN were read in binar" increments from 32 Hz

to 4096 Hz.

INTRODUCTION
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Report on CSAMT Measurements
Hatfield Project
Waratah, Ta5mania
For Aberfoyle Exploration Pty., Ltd.
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DATA REVIEW

Page 2

The Cagniard resistivitv plots indicate that the

overall resistivity along line 4000mN is considerably higher than

along ,I i ne 5800mN. Th ish igh res 1st ivi tv on 4000mN cou Id be

partly an artifact from the powerline crossing diagonally in

front of the line between it and the transmitter dipole.

024146Hatfi@ld ProJ@ct

Tests were conducted to verify the level of noise and

to attempt to minimize noise pick-up. At station 1 an

line 5800mN. data were collected With the transmitter turned off.

A comparison of these measured signal magnitudes with those taken

where current was transmitted. indicate that magnitudes from

noise at 256 Hz and 2048 Hz could be from 25~ to 100% of the

signal magnitudes from transmitted current. For other

frequencies. noise signal magnitudes were usually much less than

10% of signal magnitudes from transmitted current.

Low signal strengths due to low transmitt~d currents

and a large separation between transmitter and receiver lines. in

addition to the powerline noise. intensified problems with data

acquisition. In spite 0' these hindrances. the data were fairly

repeatable in the frequency range of 16 Hz to 128 Hz. Higher

frequencv data were noisv. with frequencies of. 256 Hz and 2048 Hz

being unusable. As 256 Hz is verv close to the fifth harmonic 0'
the 50 Hz powerline. the extreme variabilitv 0' signal magnitudes

within a series of stacks is understandable. Explaining the poor

repeatabilitv 0' the 2048 Hz data is not so straightforward. It

mav be possible that the powerline has a two KHz carrier

frequencv to control switching. Both E-field and H-'ield

components at these two 'requencies were affected. The other

high frequencies. 1. e. 512 Hz. 1024. and 4096 Hz were slightlV

noisV' but sufficientlV repeatable within a series of stacks.
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Page 3

Line S800mN shows a lot of lateral variation which One

may think at first glance is a result of static offset

(near-surface .ffectsl. But. the phase data also vary

considerably across the line, indicating that the variations are

probably associated with outcropping 01' subcropping geologic

changes and contacts. The very law resistivity feature beneath

station 8 (bordering an a contact beneath station 91 appears to

be about 70 meters deep.

The main item of inte~est an line 4000mN is the

moderately low resistiVity feature beneath stations 2 and 3.

This can be seen best on the lag-log plots as a shift in the

transition lane from 128 to 64 HI. Mare data would have to be

ac~uired before much significance would be attributed to this

feature. (1. e. is this an a~tifact of the powerline crossing

neal' station 271. or for depths to be determined. Phase data

also indicate this could be the result of a near-vertical contact

or fault neal' station 4. with lower resistivity material (01' a

thicker moderately-law resistiVity layerl to the west of

station 4.

024147'Hatfield Project

Line 4000mN Cagnia~d ~.sistivit~ plats gene~all~ give a

high-over-high.r-over-mode~ately-high resistivity layering

picture. (See also the lag-lag plats. I This contrasts sharply

with the resistivity section derived from the H-field component

only, which shows a high-over-1Qw-over-high resistivity la~.ring

somewhat similar to line 5BOOmN but with lower resistivities.

The absolute value of the appa~ent ~esistivities calculated from

the H-field data are p~obably not ve~y accurate. since we did nat

have accu~ate geometry an this survey. but rather had to scale

dimensions and angles from a rough field map. However. the

r,lative changes are considered significant.
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Page 4

Line 5800mN displayed the most variation with a very

low resistivity anomalv beneath station 8 at about 70 meters.

Also a singular. relatively low resistivity feature is observed

beneath station 1 at about 75 to 100 meters.

The log-log apparent resistivity plots for line 5800mN

graphically show. changes in near-surface resistivities. with the

area beneath station S showing the lowest resistivities of

anything found on this survey.

is

show

But

with

024148Hatfield Project

Line 4000mN shollls much more homogeneous electrical

characteristics. Log-log plots show a marked change in character

between stations 2 and 3. and the rest of the line. This change

tends to indicate a weakly conductive layer at depth beneath

stations 2 and 3. with a fault or contact between stations 3

and 4.

SUMMARY

A low resistivitv anomalv . beneath station 1

interesting in that both the log-log curves and phase values

it to be something at depth--possibly at 75 to 100 meters.

this single station anomaly needs to be better defined

additional data before being considered significant.

The H-field derived resistivities for line ~SOOmN show

a high-over-moderately-low-over-very-hlgh resistivity layering

environment. The horizontal H-field is insensitive to lateral

features. and as such provides a smoothed. layered picture.
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Mark Thoman
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with t~is data set

fUrthe~ evaluate

/~Jk~r ~~¥

Kenneth Zonge

Page

Hatfield Project

Ceologic info~mation must be coupled

to enable accu~ate inte~pretation and to

conductive features obse~ved on these lines.
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