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The Clump Prospect near Balfour northwest T~8mpnia, ~as mapped
in detail to provide a geological franework i·or the present
di~,ond dYill~ng progr~~e which is testL~g the economic
pota~ti31 of a stratabound cupriferous dolo~ite quartzite. :~e

depcsitio~al enfironrr!~nt8 a~d the st~~ctural history 0: the

fclded S"'.lccession were determined and a genetic model for tr:~

cuprife~ous mineralisation, was co~str~cted.

The succession '>-vas di~lided into three Iithologice.l facies; 8:l

older sandstone-shale facies representing deposition of mat~re

quartz sand a.~d silt \vi thin a deeper S'v.b-littoral environmer:t,

and a dolo~itic quartzite facies, which is the host rock to

the cupriferous mineral i..sation, repI'esen.~ing auto chtl1onous

carbonate and silica deposition in a locally euxinic oub-littora~

env·ironrnent.

The ouccession was gently folded during the Tabberabberan
orogeny SIld now forms part of the eastern limb of a large
anticli:lOrium; post-oroger;ic faulting and shearing especially

adjacent to the mineralised zone, complicates the structural

picture.

rhe cupriferous mineralisation was formed ~y diagenetic and

microbiochemical sulphurisation of copper co~pounds synsedi­
mentarily depo sited ,"lith the carbonate a~d silica. The source
of the copper is unkno~n. Tectonic remobilisation has
locally conc·entrated the disseminated chalcopyrite.
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1. INTRODUCTION

The pro spect was first explored betWEen 1900 and 1;:110
during the exploration boo::l in the I,lt. Balfour miYling field.
Exploration was carried out by trenching a~d pitting along
qunrtzose ridges, with a few shafts 3..'1d adite driven in
thoroe parts of the area cor.sidered to have the highest
potc:ntial. l'he mOst cxtef,s:Lve investigations of' the Clump

Prospect during thii:! period were carried out by the Mt.
BsLfou.x·Copper Mines N. u. end consisted of 8.'1. adit, shaft
aYJ.d "i~L-;2ociated drivesawi crosscuts. Althou{i')i high grade

',c;;riferoua mai;eria:l was -,L"1~e~sected_i::l, ,t'J:ies_e ·\'j~rkin~St

;~ 0 - ::--D~,~~O~-~?:~- i~!~~!!ip~~~~~;_o:>t~"~~;~:~Cfr-~-,.~~;~~·:.~,i:CC)r·:~. '

'.

1.2 Frevious investiaations,

Detailed geological mapping on a GcalG of 1: 1000 'lie3 C2rried

out at the Cl~~p Prospect as part of the 1971-1972 niCieral
exploraticn progra~~e of Australi~~ Co~solidated ~n~ust~ies

Ltd. on Exploration licence 16/68. ':!:he mapping "(8.S c2""ried

out to provide a detailed geological lJackgro~nd to the present
diallond drilling programme which is aimed at prov::'ug tl,e
existence of economic copper mineralisation at the ClJnp

Prospect. This report gives the stratigr·c.phical e.r:d. s-:ruct1,1.:,:'21

interpret~tion of the geology of the area, as ascertained by

field work during March 1972, and provides a model for the
genesis of the cuprifercus mL~eralisation.

1.1 Location and ~ccess

rhe prospect is situated at a latitude and longitude of
41 0 12'5 and 14,,0 53'E respectively, some nine kilometres
lTI~« of the old to~nship of Balfour, and some forty kilo­
metres SSW of Smithton. 1'he prospect takes its name from

a prominent cl~~p of hearJ timber situated on a Tertiary
basalt residual in the western part of the area. Access
to the area is by a bulldozed track from Balfour. Within
the. area the numero~s drillsite access roads, and the
gently rollL~g button grass plaL~ facilitate accass to
all parts of the mapped area. Rock c:Aposure is less than

0.1 per cent, due to the thick peat cover over the area.
Natural rock outcrop is best developed along the low ridge
which defines the mineralised zone, a"1.d is supplemented
along this ridge by old prosptcting trenches, illld by ~

series 0_ costeans that were constructed dUT'ing the

present ",)::plor-ation programme.

,
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The first geological investigations.in the area were

carried out by Ward (1911) Vlho had all the ezplo:r·atory

workings end trenches available for study; War·d produced

a detailed report on the results of the early i~vesti­

gat ions and underground explorationc

Eo further llvestigationFJ '?.'r:;re cr::rried aut a::"'tE2:' the

fail.ttre the Balfour mining field v..nt il th<? r:.i:iclle

ifthen &..'1 induced polarisation -survey VY8.S carried cut for

Ci local s;tndicate.. A:ter 1968, as 1:18..rt of t:18 I~Q Co I I>

exploration pY'ogra.:'Y£"T18, a f-~rthe:{' induced po12...risation

survey r a :-:lagnetometric su:r'~\,rEY a~d SOl~~e geolcgice2

investigations we~-'e caJ....rif.~:i Ol"tt at thc~ Cl'Lu'1p Prospect.

The geological investi,gn.tio'.lS \<vSi'e lir:J.i'::ed to r:l8.lJpir.:.g

2nd sampling of costesns and old wo::kings f a.~d mapping

along the ridge in which the mineralised zone is
located. The resu]s of these investigations were

considered to be sufficientl~r £..."l.couraging to warrant

detailed investigations, 8nd dimaond drilling of the

mineralised zone commenced in June 1970. To date eight

diamond drill holes have been collm'ed at this prospect.

1.3 General geology' 0 f the area

The rock succession in the area comprises three litho

logical facies; a lower thick sandstone-shale facies,

and an upper thick siltstone-shale facies '.vhich contains

a thin formation of a dolomitic quartzite facies. The

succession strikes about north-west, dippirlg and YO"clUging

to the north-east. The older send(;tone-·shale facies

grades gently and conformably upwards into t.ne yo,mger

sil tstone-shale facies, out the dolom:~tic C!uartzi e fac.ies

has sharp, possibly locally unconformable, contacts wi:t;h

the enclosing siltstone-shale facies rocks. The only

. igneous rocks ir:l. the area are dissected basaltic lava

. flows of Tertiary age.

The sucoession in the ar'sa appears to form part 0:: the

easter.'" limb Of. a large northwest-southwest striking anti-;
clinoriul1l which ~{as fonned. by a single period of folding 7
durj.ng the DevOllian :rabberabberan ol':'ogcnic movements." I'

Two generation"!. of post-orogenic major fsults cut the

succession, an older group of northwest striking strike-. ," . - " -.".'.

slip~hears with~dlmt!'al lllovement, whichwersl;ctivs 'in,

and iremsdiately" adje.cen:t "to) i~edolpmitic -q1,tar{zite
' __",' -_-:~.- _-_,~}f :~- __ .,., .':<,':" _"""'. _ :-_'_"'

... faei,e'sr and ala/cei:: @"'cni,ii\Oc:f:"norZheii:$'t"tt'wna ~.ng·eh!>ar~
_r:;: ".. -::;~:.:";- - '" - ~:_-; i ~ " ':?; !;'>:'~' _i'i;<:'-~~ ~:5;j,::{G:::::~~':i- ~ --~ ~;:~~~:}_: .,:'.\:~;,,: .- ;':":".;~:'::;:;'(;i~-'.t4~<~?r,~-\- <.
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with sinistral movem~nt. The regional metamorphism

accompanying the folding reached only the lowest green­
schist faci.es grade.

?i~lely disseminated pyrite is ubiq.ui taus in the carbar.:.­

aCSQUS shale &~d siltstone lL~its of the siltstone-shale

facies s but is concentrated in those units ae.jacerlt to,
&~d intercalated with, the dolomitic quartzite facies

fonnction, which itself Qontains finely dissem~nated

chalcop;y-rite and locally concentrated coarsely dissemin­
ated pyrite.

The age of the roc:: s""U.ccession of the area has not been

definitely establj.shed. The succesJ,?ion had preYiously,
been placed in the YovngeI' ?reC8J:lbrian on lithological

&~d structural growlds, ffild in the apparent absence of

fossiliferous strata. During the course of the present

field. investigations, some pyritic replacements of brachi­

opods which are provisionally identified as Lingula s-p.

were noted in siltstones outcropping in the banks of the

I'r2nkland River at 460450'N 310500'E. The presence of

these fossils only indicates that. the youngest u...~.its of'

.,;,,~~~~

-'>;1
"'-j

A
!

the siltstone-shal·e facies pref~e'nt

Lower Gmnbrian age, or YOill1ger.

:the area w'e 0:[

2. STHATIGRAPiff

The three lithological facies are described in detail mainly

from their field appeara'lce as thin sections are not available

except from drill core.

2.1 S&'1dstone-shale facies

Eocks of the 'sand.stone-shale facies underlie the Y~'ester'il

pW.'t of the area& This facies consists of quartz ·sa..r:dstone

a.'"1.d ferruginous sandstone units. with a fevv thin black

carbonaceous shale bands intercalated with the arenaceous

roo)(s. Trw grain size of the arenaceous rocks decreases,.

aZld the proportions of shale increases, gradually up the

eequlmce, to the point whcre this facies has I,';raded into

the siltstone-shsJ.s faci.e,s;.

Expoeur'ea of the sandstone-shale facies are. very ra.r:e, with'

only ahaie banda .. expo sed in. .TO Mou.ttiugS. ..~l~e--Sano.~tPri~.
. ffierober13 o\ltarop,,~erel~,bu'~~~~OF~~~hfJ32pest~,()~::[~li~:lp:~'NilJ3 •

...~~t;;,;,"e.:.s~,(>t9.~~t~;~;~~~:~~~29.e,};~~}~~,$~~~~~;~~;,Jl1~~i~~it'~l'ft~~,~~~~~'"
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end ferruginous sandstones have been intensely leached

b; humic acids, with the result that all the float consisto

of blocks of porous white quaxtz sand with a silica ceme~t,

wh8reas the unweathered sS1dstones axe massive, plmost

non-porous rocks, cemented by silica, iron oxi.des and

mi~or carbonate in the ferrugLnous sandstones, ~~d by s~lica

and caxbonate in the quartz sandstones.

The rerruginous sane. stone s qV.a.!'tz sandstones lC~ ~~~t~

from 10 C8 to 10 m. ~hick, the thir~~er ~~its co~sisting

ffiai~ly of ferl~ginous sendstone 1 and the thicker ~it8

c~nsistin.g ::.ainly of quartZites. The positions :Jf the

C;UF..rtz sandstones are ver-'J easily recognised in the field

ccs they tend to fcr:r. long :1ort11;vEst-southeast trending

" ,
~...A

ridges. ~he shales vary in thic~ess, from O~€ centimetre
partings between sandstones, to units greater than ten

metres thick. In general, the lli~its are 3 to 4 netres thick.

The quartz sandstones axe generaJ.ly featureless due to

their siliceous cement obscuring internal str~ctur0s and

only a few examples oi' cross-beddil1g ;'/ere noted. The

~·":r':;''''.i.::;iJlOUS sandstones, however, ex..ttibi t oSCill~tio:l ripple­

marks, current-bGdding, cross-beddL'1E and graded bedding.

The incidence of graned beddL~g in the ferruginous smld­
stone units increases eastwards, whereas ·the L."1cidence of

the traction c'~rent eedimentary structure decreases eaat-

wards.

The quartz s~,dstones consist of sub-~,gular to rounded

clear Quartz graL~s in the 0.2 to 1.0 WID. size r&lge, the

mean size of grains decreases up the sequence. ~'~')e grains

have diagenetic silica overgrovrths and axe CCillellt,:l by

<j-- silica. '=~~ous s~'1dstones are identical to the
-----------~Gv.u'tz. s~'1dstones except that iron oxides and carbonate

as wsll as silica fona the overgrow~hs end cement. Eeav?

a~d reeistate mineral content is very minor, only a few

grainl'1 of apatite, ~e, rutile, magnetite and

zircon? Viere noted. ' The shales consist of fine silt and

cl.l.Y-eize fractions composc~of about 80 per cent rounded

qunrtz, the reMaining 20 per cent being made up of sericite,

!.', clay mineraJ.a,· irOIl oxidee _and Carbonaceous mat,erial. The

':' shales do not' e:xh£bit any (ie.d,iinentSry .structures apart from
~, .. " a di etinct lamin'aj;ion~- .:>('--~.;- ;;;. :-;r:.c::. ,:~;j~: >. '
~,,%' ...,.;.~,,, -:~:'~'~':''l::;?,~~~ .::?;~;:.~~?;::i~~~:~~;~~,:~~~~JZ~~~'~;J~:~:::...~:~~~i;~';~;~: / -:i~. ~ ,~:'.';~~~.:--;
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The rod'.:s o::t' the sandstone-shale facies' appear to heNs been ,'>]
deposited eub-ac:ueously in a littoral en"iironment. mainly

within the zone of wave action, with the iner'ease in the'

incidencE:' "jf graded bedding ;:.c1d decrease i~ the incidence

s.tsr depth.

cospetellt shalss Slid siltstones is 1'2:re ':~XC8pt in costEDnS. •
~he more massive siltstones do o~tcrop.

;itten:~pts h&:ve been made to ccrrelate :~11d.i\ri.du.6~ "oeds 8~ang

fae.i.es"

j"'~' [' '''0vv ... "'" . .:..

in

, i

,.

?:C 3nk1 and

carbonaceous shales in thf: 8~quenC8: increfJ.:.ses frOlT:! the ·sand­

stone-shale fao,iee b01;.ndal'yupt6,the, dolomitic quartzite

faciee, and thel). decreaee~::c€af!t~6Wds.~.if.ajori'erruginOu~: '

,.'.,,;:;:£~~±:1~~~~~~tii~:~~~~ilti~i$~~~~~~;!~¥~~~~;i~~~.::~'."~'
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about 23 m. in the hanging-wall of the dol:oi'n'itic· quarUite ..
formation, from"456300'N 313000'E to 459250'N 311100'E.' Iio

~uartz ~~~dstone units h8~e been recognised in th~s facies.

1:.2 :hG :'ield, tha 8}~al€S are da:rl: giey to black ir! co1 o;;:r , f?'?ll

2.md_~2..tec1 221d contain a little fi21e-grained dis3eninated.

::",,~lt stone contaL""11,ng co e.rsely disse:Tlir:atecl :p_~.-:rit cis pr8sel1t

i!1 core from DDH 3, 4 f 9 r.ncl 27 t so 8. pos:..~ibili -::r exi.sts that

some siltsta:les do contain 'volcatloclE.;;,ttic ~'ia.terj,.e~..

In general the sequence of the rocks in this facies appears

to be t~l})ical :;'lysch c.eposit s. Shale ba.'1d.s rerlce in thicknes2

to t-;Teater .. :th8:J.

15 ~., tilt 2,.!'e gcner-clly 10 to 25 ern. thic::. J.'heir only­

internal strL-~cttu'e is an. indistinct f:radt;;d ';-;~d:~,i:c.g i:n. "I~l1e'

:CrOLl 5 ;::!Zi. t:) 5 Cl:;.

i11c 3:.1 t 5t0:18 bond s r&'''ige in th5.. ckness :fr-(J~:1 r. -;"ew ce.ntL':l.etY-es

Clastic dy::es on the :-:-.'230scopic

C)r;'J J.in iJ~Jrt Lr'i t l'eaturf;" not eH811~{, Gee-n .in aLl,t c:cop, but 0bvicuc

in dr'iII core is that Ul g:rflded. unLts tho (>oxcse basal part

of thn 'OGd :1.8 a liGht e:1"@Y (luartz ::iltstol:e, EJ!"d the fine

upper- pn;rt of th~ unit·1.O It .black oarbonaceous shale or

~~ silto·L~)ue. As ,these g:r·ailc~:.u..'1it,s.~~~up 0Y,er 80:perctmt
~; . oi' the dri:L:l>&ore;~it ) ..a·';r~ea$oita.bi~:::to 'sue.ur0f:l,Vth.at .mo at of
~: . " . ,'. " .-:::: ', ..-:-__ .. "', e:::~\~ . _:-~ _~.'.' -:.. ..:::'''': ... -~ ....-.'':..~;;:;.;--:-:..c--~_,._. __::. '.' _-.~- ; :... ' :

~~: 'j""":"'. ~. 'r~~;~-,.;·90~f;li9}~~~i:C,~~~C~liL~9.pJ2~JlJlJ-l?@~~!lcj;h,i:S~¥e~:.~El 1',::f',.a J ..

l:-~~l~--:;·.f~;;:s'~~ ~~~:~-s~~~~ir;a~~~~~t1~1;~;j~~;f~;~~~~i~~t1:~\:~::'~:;{J~:~~\~:~:; i::.:_~~,·~'~..~CS~T.=~:~}:~·-:



The shales an~ siltstones ape composed of fine-grained

rounded to sub-a:1b'Ular Quartz, fine-grained euhedral pyrite,

a;;lOrpnous flakes of carbonBc"ous material, detrital

tlir:cral3 ~ iron oxides, car-bonate 3ericite &'YJ.d. clay :n~ ;lerals~

Ch.lor:i'Lic b::::1.:1ds ere :prr.::sent, but c}1~orite i-g orily e. :_ ....~~.... .:_

co ~")C' ..·_.:,.J--~,,,· + /l-=- *-"he .....,,.....,"""""·.,.'::11 ~.. ":1"':'~':".".., -;! ~-~_'1 ~
.•_.-'1.; ... 1,.,"'.. 1..-;..:.. .., '-'..1. L.a .. .i.lv.L;;..l.c:-:.. ;::;.L ...... l.J,..>;".o ..... es 811\.2, S.uc.....:..8;::,.

C\J..srtz CO::t.3"-:t increases \?l tn g:cf'-in size .. 'I'he typical

silts·tone c0nt(~.i:rlS greater tha:.."l 2-5 per c·e..."'"lt q'l.:.2.rtz, ';:itt. tile

- C~D":..:\.)l:.[~:'s~~ cer:JC'!lt,2.i.'1Q 1 to 2 per cent c.l~r :nL.""lC'Y'E1.B,

chlorite:: ~ld sericits, YihG:::'Gas the typical black she1 e

I
!'

f;ilic2, ir()l--l oxic1 es sn.d cE'...r::;onate, \"~.~i..th CG~l:-:io1l1y over 10

of pyrite, 8Gl'icite, chlorite and clay ·minere~s.

Pyrite t?rai:"18 arc ubiquitous throughout e:.1J. roclcs 'of "the

facies, 1.:3.lld 8.I'S concelltrated. v;ithL.~ any onG 'bed in t'he coer's€-

coarSi3 siltstones as a whole •

I
./itte:..~tion he.s been givEn to the PI'2sCl1ce at" leUCOXellE:

-' • ,.",.~;. <

"Dor~h'~"''''''''''"ol <:'C+~U -;.,.., +"1-10 ~~1"'tr,:;.J-01"\~S p:-~4-h -\l'..(~ ';'YI7,'r:-_1..(e·nc,~~. 1...) .J'~ V .~ ..:t •. ·v,;..J ~J,. v...... O.;"+,",;"Lt ~ ... l;,::; , ",,;,,:.J _ v _ ~.l. .... _ _ _ that.

o

these -gT'a.il18 represent r~m.."'1ant volcllil.ic ~~:cdimc~l").tL1..J..Jr LlElterial.

It is considered the.t these are· the u+ teY'atio;l pI"'oducts of

c:etri"t-.o.,l T1.!.tJ.lc and ilme!1ite:.:, the. original i:?0ux'ce of' "t"hich,

h01r'evc'r 1 )713.y h2....."G been S'w.b-aeri~~lJ' 8!'oded hf..lSic 'igneous

Y'J oks'.

indic2tes 2 sll~ilar source for tbe majority uf the cuartz

0:';' car"bOnaCe0us material ,that is a. rr,inor T'DCK··-i:orrning

cO!lstituG!Jt in the: aha.Ie bl.2.ridF: :~n(:.iC[~,i:8~_; ;;:. :r'!~lB:tivel::{ shallov/

naxiI:1UTn~depth of' uepo6itioi-i. As mentioned 0<.:;f01"'8, p~ob.able

fo-s.sil ;:'8l113.ins of T.Jiu/2ula cop. were d:L~c.oversrl L"1 the' upper-
. ," '

most beds in th"" scquenco,.t·hi?preSenae of'this fa.asil
~ .. , sUg€8stingth~i('bottqmoon~iti,,-';'s ·a.Ui,in,g ~-ep6s1~j.~nwere ;"
~.." .- ,.'.,< ,,·.Cc_ ,-' '.. - "":' ",,---:,,;. '-··".~,.~;"-v~;~.:j,';'::·;::::';·;;,c,-:~,,:~~':,,:-,;,,,,;..,_,. ....-:.:~<~;... ~:S<--,,-:i-_t'~:.I,7"- . ,':::"._:'

~ poorly.,o~Jiena:j;-e;f ~&:~.~:r;6 ,:::}i;i;'t;~~'~Qvi.pIJ erA.¥i;)rt't=i;t:£Vi;i!ill'o:1:,~h e '
%;:~... - • .'. .,. ..... ~~", " -",' ~ ",..,-. , ... ,~ ':i";':'.';'';''~ ,h :'~;r;f"";":;:; ~,.' -':::i:~;,,-:..' -c?1~: ,. .. 'ih:~j~ ... ,-.,") . "- :,:i:L ,-:;:':{'-' "..'t'l>'<'~'.'.: -,'.. ~:.;;-, :,1" '; ,'.I:c ---' ./ '{;\::J.owc·.e:nera '§.-'1vti>g ,t~~~,~r.anil ott'~pf.,m$.t,f't;L4"!iU:\!(·W':-

i~~~d:~~f;,;~~ii~~~~~~~(~it~~~J~' "~4"""" ~~~~~l.ai;~_~~]~
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action. Period G of a relatively high, rateofsed:Ll!1'ent - "", ,'.:"

tr~Bport end deposition arc represented by thick coarse

quart3 siltstone beds, massive siltstones and sandstones,
whereas periods of a low r~te of sediment transport ~~d

~8P08itiorr a~e represented by the carbonaceous shaleD.
:he iInrn€~iate source of tho sedi2G:lt WE-8 !'.:&:t"J.r-e ~e~·:'"or!.:ed

i'j..~e I.. ur~... tz sand carried 01).t to sec. from a st~·G:'1cl-li.rls t:y

curr6!1t a~ld "{,"f:.."'!-=' e.ct ion, ar:.d dep8 si tad i·n a 3uQ-.li ttor:= 1 8:1

line.

2 . .J ":":olc;~'litic Quartzite ~-3cies

The f00cJ.. pc::"..::t 0_ int€re2~ ill. the Cl;l,:~p Frospect is ~:J..:"

Chclcopyri t,.-. occu.rs only within thit3 rock .?...-..~d in no, case

has chc:'.lcopyrite been ::.... ecogr.:,ised in Eilts'~onc a.."1d shales,'

al thou;S"h scm!?) quax'tz veins in the shale that forms the

h811.g:.ng-~\'all to thG dolomitic G,uartzite formation do contain

romobilized On. t.he sur::ace,

'or.

:r )
.-'

.'

this ','3aI"olmation consists almost enttrels'" 0:" quartz 'as the

circulating Cl.cidic v"'oundwaters (hU21lic and sulphurpus) have

leached out all the s-..up.l~id.es end carbo:i~t·c~ ~'"ld -(~)}ll:r i:1. tbe
r '., . ' .

ri~"11_"01o ';'l'~",~c'ec+l'o"S-of' t',co l"Ol-Q't'l"~n c"n d'loilll'+o '''or,~ • .1-_ .:.1.i..J y ...!.._ I. ....... C. .J .Ll. ... ll.d, ,ul(,.;,. u·... (..t.. iJ .. ...".. ~__

sulphides be recognised.'

Previously, a great deal of discussion has been mad.e as to

\vhether the dolo~tiitic quartzite formation is a sedimentary I)'
rock CIT a (uartz-dolomite veirl system. It is considereC!.

here for the followL~g reasons that tbe formation is a 'tt
sedif:.1entar}' Y-ock :-

&) 2he ~Q:~~itic quartzite formation acis as an
i:-lt8Q.---2.l part of the ssdio811tm"y seque~ce, 2.t'1.d

is d,:o:cY1.1ed in the same meIl'ler end style as the

\';h:)l·:; sequence.

t) :';'he d~lo:-,'li tic quartzite formation extends over

tva kilohH?tres EtY'i.ke length, with ;1.(' apparent
"c1cviai!:ion f:corn trl(~ struct'J:r'~ll trendn i.n thE":

onclo'si:n[: rd.1 t t:3'tione-shale fn.c·ies ..

(i) I'he cl.olQwitic qua.rtzite forl.lat"ion does n.ot exhibit

2XJ.y f;eolocical featul'ef;j consistent wi th a hY~rO:.

~~ 'thermcJ. .origif!that "c~ot ~be!'eadil;r;~;'lll6:ined ,_
~ . • ~, •• <' •• ~aad~~.. to mOd.ifi~a,tion.qj;..";~riEi.naJ",e.ediIDeiLtjrY~,"''''; __,>

L~~~~~~~~li~~~~t~~ii~~;~~1~:Ai\~~i~\i~ti~;~~;(~~·,~
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dolomitic quartzite' facies is exPosed iil the area s.p

unastomosi~g bed expressed on the surface by low ridges'

massive but shattered quartz fragpenta, fr~ents of

an
o

caverno"J.s ::riable Quartz and COrrEion iron-staL."1.ed oV.2rtzosc--- '

11'Ur;l1 C:lt s. 1-lhese ridges which exte~d. fro::. L56250'~ )i3000·' ~

t·') 4(.,2JOJt~J ~~075vJt:z are covered by e th':Yl sh€£·t of collu.vi3.i

m"lQ e1uvi p~ ~. uart z fl"' agment B.

:J;:'" bo..:r~··2:'.. C;"'.l?..rtz x.:.d cu,.:rtzose, fragne:lts se-: '<'Ii t~ill a friable
, '-.........:

q~2"rt z ::;:~ ;.;(1 matrix. :'he d.olomi t i ~ qu~~ zi te :ornat:Lon

,
contfli~·~s ::l8,ny i.nte~"'ca.lati::)llS of siltstone 2.nQ. cs..rbonacE:ou£

SJ12~C ':'ue to lccal v2.J.:'ie.ti011S i:l -:~he cieposi t-:"0:1aJ.. enviroThr:lsnt

but gi "':i.~g tl:e err':' ...""leous i~pr~ssion that -:he fo~atio!l has
.>

The doloJ::1. -:; ic (ue..:rtzi te fOY'!rration vari es in thickness from'

\'lhere iat.ercalations 01." siltston~-

.cllnle ::'2.ci::'s :r9ck occur, the total thickness of '~he formation

exceeds 25 ~&tres.

/
In dril;L-.hale inters9cj;tons, the d910mi tic q"..lart.~it.e fO-rr:lat..iCR ­

consists of coarsely crystallized d01o~ite ~~d quartz occurrL~~

"tog~th.f::r i::'l all proportioI"lc~ Pure uolo;1': te 3:1d massive qu.ar.t.z

ar:e C0.1J'110n ~0t~_t the usual prcporti~ns are dolo~ite;quartz ::; 60:40.

-

AcceSLO::y .~1iner2J.s are pyrite. and chalcopyrite with minor

e;hlorite, carbonaceous material and tret:lolitic amphiboles. \;

P;:rri"te cont8~lt of the rock is up to 50 l"l::r. C8.J."1.t and occ';.rs RS
'"..

coarsely disseminated euhedral gruL~3 together with finely
-dissc:nil~ated brains. Chalcopyrite occurs as finely disS6!:1in­

:::..tcd !;T.'ail:lS ?..nd e.. few COBrse rnnd.vmly distributed clusters ·of

grail~s.

In thj.• l see;tion, the do..lomite· ':'8 !'ecrystallized."f and unstraincd;

th',~ Ll.uartz is recrystaJ..lized bU.t':' strai~:~c., wi-th u-"ldulose

·:;xtinc'ti,o]1 and pres3ure solution sutl,U'ccl illterg:r-3.'1ular

louxlJ£::r-il~s fI1odify.i.ng &n carli"0!' ::~H)o...ic t(~xture. Bqth quartz

and ':'o.lolnit", l.U1d to a lesser extoJlt, th:: l;.t'.1orite emphibole,

coJ'l:ude both pyrite and Chalcopyrite,.



.,

sto~es· role shales increases markedly towards the dol~~itic

~uar+:z; to -: -':c,: ' ..... T· 'on ;,.... h·,'-:-h -l:hn TO +···!::' 1 ~ ...... ..:; h~"""''''''''':'''''' ..,.._.,.~.' 1~ ...... -' _..." - .Gl_...l.. ,_ • .l '-'J ... ~ .......... _ ,,\,.::::;....l,._ ~.J,"'" • .;.c .....:.0----1..o.6 •• :,;;...L .... "

·?:-'''·~~:Y';T'hitdoi'Q1iffic(?;Q'i:t;frtRte:;t6f.fuaii6'fi·;'tl~s';''sti~f\;~ri~6Fd;~~"~":"'"

':-"'i;'1lbntaCi~ Viith;he Jrocks of the siltstone-shale facies'~d
, ..~" .only shfHll-ed' 'contacts a:pp~ar to be discordant. It is eYi~~t

that this relatively competent formation has been fractured

a..fJ.d locally brecciated by the sh"aring in the incompetent·

shale j.n the hanging-wall, and in the shale ba.'1ds lI'ithil~

the for~:1e.tj_on.. The pyrite content of the svJ'rotL"'1ding silt.-

~he shearing of the formation has peru!itted access by "acid

gro~d-waters: hhich have leached out dolo~:te ~~d sulp~ides

to depths \'.81 i ... claw sEa-level

Cet'tain features of the Bljviro~'TIC2.'lt in ;','h:"ch -the d.olomitic

quartzite facies acc~~ulatGd are ey~dcnt GUS ~ • 4- •
l.O 1. vS presence

)

within the siltstone-shale facies. i:f~'8 :acies represents a

~b-aqueous sub-littorel depositiondl ~~virclunent below the

zone of ','lave actioll r on an unste.ble shel:t. Dolo:nitisation

was G. dia.{;€..l"18"tic prD ce ss, 0bscurL."'1g the. n&tv.T£~ 0 f the origins.l

carbonat8-~ilica rock. ~he source of the .carbonate is not

kno~TI, rr~t ITas probably ChGillical precipitation, from sea-,

~ater concentrations of calcium carbonate. The envirO~~Hnt

~as certaiLly O~6 of low E:n6rEJ, repre8enti~g beth a period

0 .. lovi int61""(nittent sediment tr':.D.sport and i::l:'lux~ aY~d high. . .

c ...~boV<a+e lJ.,~ac':p':-!--a"'';on tl"-1+h rest....... ..;c+ed ...·,O-!...L ..... m c~'l:::.-m.,'...,...,.'..;.-.11·
::,;10.;. ... ~... ... ... - ..... ..l. ~ v \lJ. ,.,_.... -J. - v '- \. \.IV!.' _ "~k'.. ~_ ~ .. ~'''-, . _

The silica content of the ruck may be q.ue..: to ind,,:nillg t~.\..:.'7.J.:tz

sand D.nd -?il-L, deposi ted ~...i tn. the cE'...rbqn,ate, or chsmical

precipitation Ol~ chert. On the available ev:'dencB, nf,ii;her

possibility can be dismissedJalld it is possible t~at both

sourc~s were active. Thus the dolbmitic quartzite r€Dres~lts- .
a thL'1, probably blanket micrite, oarbonate shee'"t thai;"

accumulated by oainly cheiJical precipitatio!l of carbonate,'"

in a sub-littoI'21 euxL'1ic enviroL~ent during & period of low

sediment t;'S1:.'1sport and deposition, the carbonat'? being diluted.

by locally i!~porta"lt and' gravitational sedimentation of silt­

stone-shale facies material, a.'1.d by chemical precipitation

or' silica. The high pyrite content of the f,,,cies is

indicative of the euxinic nat·~e of the environme~t.· Jiaee~et~c

dolo:ni ti sat ion destroyed the c;rigina.l toxt'..lres and nature of

the carbonate.
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age is not e3t~~lished

ge.~tle folding.

cut the folded s~ccessiont their

'.' .After the deposition of the sediments, the.~sUcceBsi.on 'Nas-­

deformed and slightly oet a::lOrpho sed, probably during the

Devoni&~ Tabberabberan orogenic period~ The deformation

and m8t~orphism ~as restricted to a single period 0:

D'J:lamic

met8IJorphi"s::l along shear zones was local.ly active durl.ng

the first period. of faulti::1L;.

'The ;'old structure of the 2.r€a:aas studied in. deta':'l us:.ng

3.2 L:eso5conic strtlctu.1"G:S

'--.r __
~--

.,

a) L'1iti8~ structures

Bedd.ing plDne~ (3 ... ) are presa.'Ylt in the rocks throug,:!out_ v
the succe~sio:.'..,apart from the massive send~3tOD.e u.:lits.

By plotti:lg the poles to becldi:1g pIanos 0;, a. Schmidt ).1et

a me.Gll bedd:L\b surface strikil1g 1400 <"-La dipp:L.,g 71 0 east
';'s d- 07";1e" (1.;\';; C! 1)• . ....__ ..... .L·... b· • Se~imentary struCtUl'8S r especial~y'

t '~'.-

~ 1~' 0.-

C.

gr~ed. t-edding, are. COr:ll'IlOU ,antI·- are locally use:'ul for'
det'eruining 'the direction 0": ;,rOU-'1t;ing. Inversions of-dip

p;'e r~e J . 'exce~:t in~.-th~ highl~'" contorted silj;stones :~4'-­
'shales L"lli;Jediately-adjac_el1t to the dolomitic quartzite'

formation and in no case was dip inversion ti""-?~cGable

lElfond a single outcrop along. strike.

,
.,b) Group.:cT structures' <,

Apoorly dev~'eloped clcav2.go, {S1 )~in t:h8 i':L.ie grained"

carbonaceous shales is defined by' the pro'allel orientation

-,

of Sf'ricitc fla.1{cc. Ths orier~t5:ti(.:-~ ('y:."" ~:;1 pl2..t"'les h.as te,en

C01.ltro11ed in the th~7l~·bt~diej citE.rnatillg sl121es ond silt-

stones by SO' ~2d thus S, readL~gs in such bGfs are ot' littl~

apparent V'21ue. (filly:L.'l the thick shale beds in the

i~~~diate hanglllg-wall o~ th~ dolom~tic quartzite formation
.

ax'e a:'{::'al plene cleavage pl'O:lCoB llcvcloped, hLlt as these

hD:,,, been folded and sheare~,b~ S2 shear.' faul.ting in this

bl1l1cl, the reading of S1 in this bed l'J:e f,J,SO ,of litUe

. _ v£j~ue. In general. S1; planes d,ip 11 :t'e~:,}~grees ,steeper
~' i _, . __ .' ~h~~' S0P~a.1'1e.s!.in·:a:'-YJl~~iOuJ.:~~1:J~~.!- ar~d_~~::,,;tr~keeci~}~t·7_.

1;\~:-·:~:,··;:f;~~~;-~,:.~~ii~~\~~1c~~:i:;f:~~~{~t£~r1I~t::~\:_{~t:~~~~c~-:~;j7_~~;~;~_~'" "':!
i
":t·;..-o'.:J'; .- }(t.;:, • .;:., frlin~i"r-e.fi}la~,:l;ri SO: ,8.1"0.: ~C?.Qmmo1}jthr('i~01;1t tlur' fjne1'':;'e;'.ai,n-eCl.. '. . : .

.
~~--7~~~~,<*~"~1~j~~:..c.;: $~~-~::~';~~~""':='~"~~~--~~~~~~b;~~~~~~~~~~~~~'""k~;~~~~~~;'~~~~:.~:f:~-::-;,--.;J.

-no..~;;:, -~~:i'·.J.'.'A~+.",,·.'.· ",~''''.''' =.col-'l'''·''''''''1UencCf:---·'· ~~ll~v~ f~:;<>n' ~~""'iY,~"""",,:k:.~--'-· " ..~., _ .._ ....l-;~QO~~_"'"~......'. _...;)I~, . ._'JiM~~- _' -. ~, -"'<...!!~, -_ ...... '--'-'"'- .-",,~... ,_o?-;;f:, ".- - . ~ """'f· __



}7cs~-~\{fK'~!~f~~:]~~~~~t~~::~~':2!l1~~~:~~!~!f~~~r1j~~:{~'t"~JJ
lr-wy,pl;Y .to· the greater exPo;~e;ar01:i:rid"'tli~mlii~i"aiiz'ed
z~nG. It.f plotting the aXial pl'enes ao'ld the :P1.u."£g~
directions. of the minor fold.s in So on a Bch."'!lidt net,

t~'iO croups of _minor folds are defined.:- the first

group 1:as F-PCial planes parallel to the !:leaTl oedd.ing

pJ.81i.G Qirection~ Gna the plunGe lineations lie 3.1-.r:n;.t
., ..). "'- t. "1 0 ::-ond u·, i .p....,,~Yl, ~ r:;(\o , (re ,... -~i1" 1 \)a },)l..aLl-G S~vrL:Cl21G I. ......._.~._ J:J ...._~~:l ,/ J . '~"?:af::\; .. ..) c: -. -5- 1_ •

r:rhis ::=;~:r:st g:."oup u.nd.ou~:)tedly. consist8 of winor :folds

~·.-'orr.:lsd d.-J..ring the psriod. of foldillg~

r:1""':['.1gr.:: d.irection oriento.t:Lons, 2Jld rJ..r'e cinar :Colds

fG:~:..ltil1€: D1 th'~~ ::>...,. PC~Y'J.00. 0':-

'"

c) GI'cJ~r:-II stru.ct1l.Y.'2 '2>

:~;h8SS ccnsJ.s.t 0::" shoar' fauJ.ts (~)~)) aJ.O;'~2~ 1400 tre..."'1ds

>,,;~hich B.J::e loc,atcd \',:ithin~ and e.d. ~~aC811t to t the dolomitic

(~_l).BX'tZ,j.to fonnatiyn. A
., ;'0° '_'~c~,l ~ ,,~,~ pr"ssn'-I'T v.l-c.....& ...... 0C'oJ."'" C_I.:

feN other m--\nor faults wi'tll

a",vay ,from the miaeraJ..ised

i~l the she6--s ha\rc moved 'de:rtrclly;'the dis- .

p..L2:C err1 En:t: SO:,' each shep..,r are irrrpo ssibl e to a.sc.ert,ain.

·7'hc cv· r. ...... ·~~-: .... t· Of' +:he ma':;or shear fB..~2'tS (S~) alana._ .. '__ ...... v~.J.I-'_D .... v ~ .... d. ....li,.J..,,; '-

trenr].:L '~he~ie,f'au1t~ t;l,ispl'ace' the seq'u8:1Ce in ,a

~;iDif:rt-ral s'ense and. are related tG a major set o±.~,

'quartz-ll1filled shear, joints prOs8Ht ~llro'i,.lg'ho~t:'th,t:

e.ree,. :Chat these faults ar~ you.ngor thEll the G!;OUP II

;;8cll ts L:i d8l;1;nqtrat"d "by theird.iDplg.cing the- 140°
". .,." •.....0

,trending f~lts (S:;') and. tl.l f30 in th$t 'th<? OGO STshear

[', '. .. ,,'1~~ii~~~f;~~~if~~~~j~~:~;~~~~k;/'
~~l~~.~ "~/~{:!{;jI' k~~~:;~·_~~~;;:?~:~t~f-i~~,t':~:-:;=-;: ~;~ :~~~6·~~~J~ '.ji..~.~.:"~.S%X~~!:
~~#~.-",'l¢~.n;t31.f1~:ft~-~t.:; ~~.f.._~~ ...45itit.t!~~~~ i1:..,.Wt ~~-" -,

along e21ch

r1&"1C eli.}) itL ';:he c8.rbonaceous

Gt'ou-n III st.fvctur·es.

J.i\lcn. of the ,..1isplG.cGm~t

f.iSen tB.:r,en up- by bcdd:ing

shalB~0~ the act~al shear", plan.es" h~d.:ng <defil1ed

sheaX' plc:.ri.G~s are very· common, ar-e al-'YC(IS ·infilled by

quaY'tz-C2.l~l:':::.'natc st:cil1gers~ md. £".1:-13 tIlt': aciB~ planG's"

:)1 drs,g' folds th'at,'o:c,cu.r'""along the!:l.ajo.r .she'or. ,lJ~·8!le:s.·

It 'is these. drag J'olds:':5~;~ich ha.ve '~~eJ:l .cited 6.s:;
. I

evidence 0:' t:,:ce,ats:r-fpJ.d+ng com.plexity in and around

tl18 D.:L'tlCI'2..1isGd zone.

d)

'1:;.'

,,', ~';-­

"'-'



ir~dice,ting ?xlgv.. lar :oJ.ding of 12'gt: F£j}pl::_t·~;.dE; el'l.Q lyt;

fZ'E:C('.l81'l.Cy; the 040 0 set are a-c tension j~)int8 parallel

to -the !":.18.,jor direction (... f cJ.):npression; tYUi 14.0° set are

"GO folding J

o090

their

joint sets aY'e shear related

~h8cJ-"" ;1')illtS

zl.nd. the .J600

beloD..{;in2 t,:; the =~2 period (!f

set 2.,.1'8 3.:.::.ec:x joints belonctng

de for:n.e.tio:l J

to the
per~od QI~ d.ei'orrnatiol1, (see :Pig. 2).



FIGURE ONE.

1 Poles to
2.".'. ~ - ..I. eaa.lng-s.

S8Ildstone- shale
~ . .
.L e.c.les,

2. ?oles to ~O' siltstone-shale f~C~c3 ~~st

of th::: rid&:e that CO:tlt2..~S the minerelised.

ZOTl8 ~ 1 11 read.in~s.

3. Poles to SO' siltstone-shale fecies O~ ridge
that contains the ;niD.e"ralised zone, .302

~. Poles to 00' 6iltsto~e-shale facies east of
ridge that contauls tbe mi~cral:sed Z~~9J

43 l"E<adings.

5. Poles to 2.;.-::31. plC:119:S of n::~lor :told.s in SO'

40 l-·eadi...'"1gs ..

6 .. axial planes 0 ~ mh"10r .J."olds in S'"'l'v

.<i

Contoen' i.r:t erval 1;~, 5i~, 10;;,

f .
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1. Poles to joints, Station 1 (460120N 309250£),

90 Y'e &.'iings.

2. Foles to jOllltS, Station 2 (459000N 310450~)t

90 -r'E:arlil1gs.

l'ole~ to joints,

.-
il:-J.ternretation

" -

" -

,
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~~~~" '~::=." :]1~ ~'!'?~::Z:l'~:~~:~:r~'~:p ~~:~::'!1::~~ti1~"<';;Z" :,'~~)~'~~~ ~:;"~7i~~age;'*."9~~'~~ :::"~~
-"", _ --~, .~~,,",>,,~: ... ,:~, _.:L.~O;';_, ,~~-\:~-~';;i--';~~:;~"_ ,

_~:O1\l tnee ,plots <lI po.leS'i;(v'SO pl,an;es t" the e.xis.l·,tr'ace '0 f '.;:

tHe ma;jor folds (Beta) \"H3:saet'ei'ITirned: I;yoci the plots 0

the me&l'1 incl in-

atio~ e,::-ld orientation ai' the axial plane of the me.jor

From these t',"tO

t,~iC: CiJ:'ic:ntation, irLclination eY'.:.d pl\Ul.ge

aJ::LD1 pI c..:a ss' \V2~S deter-lined to be 1400
t

0: the ~ajor fold
, . . - Of) ,c:. i.pp:L!...g, ea.ST 1

( ;::08 1) •

... n:;: S~~;::~-,-r'ibutiGn of poles to So indicates "t;'l::3.t the :'oldj,2ig

':'/&[3 Gl1~;A13.1.'" Y,"i th r:rtlch overtw.-r:ing of the Xl 1.:'lC r" limbs.

C",: '1",1 ~'nr-,q .;~~, -.;-1.-...<".,. "',~;":Jr'1~.e'r1(",'~' ~'1""';,.q; r- ..... ~(;>s ttl'-''':''- f--,lA";'n- '~r,.,c,'-1 l:'-_~""~.~' - -~ .. ,,1......... ~.__'::..-:.£ ·~_~,t ...... .<. ...,-,~"",.:t.l,;,- ..I.!. c.-.\.. _.v ........... ..l.--";5 \')c:.,~

re:l[;!.tiv':.~l:/ ger.;.tle, B.!."1.do that ths str·i1.ctu....!"':""'6 is by no means

-~) 10 eked.

of the ax-eq. a-ppears to be one of

gGI~~l(~ ·h'0.t B.!:lf;111ar folding

I,O'CG.r' G~:.b..:·i.a.""l sequenc~_oJ'

of a YOllniF-:r:: :Freca::abrian_ to.
cl o.<.,·t.c'r. 8""';'"'';''''<0 a"o·nd 1400>;...... - :......~ -'~,_. ....... l.. \j..., .-.'-.-b

"~r~:ndG, Q;;~rillg the. enrly -~tage·s 0:( tho i].i[;.bbcrabberan

orogenic· per-lad. Fold'ing -\Y-as- ~bl1owBd bJ sl'ieer fa'Ul tin.g

along.OeOo and. 1400 tr€l1.tli~" ·~'1.diC8.t..ib.t= 'that north-south,

cQ.;npr-e·c:.;:;lon ;,vQsact·-J.-vu. ; :n~.:t1:~(;:.-: ·area d~.lrir18 tl:L{~ Upper

Faleozoic C.I21Q,/or IJezoz(ji-c.

affecte3.

eX1Josed" in the-€2C l'ects Upol'l,.-uhe rock types,
"

ax',_88. ha"'.,10 bSG:i'J. _81i.ght-~~

'~ll+;'i_r",' -"-"~"""" "-'Cl" d,rr'~J:'·c l',,,,.Le'"O'-n'l·'= '''''C' loc""_ly~ "'_ '-'_ .;;;,L,,<;L..>:.-.. .:- ..... ",-,~ i:."'-~~' .J~"~~. ,:u--::.Lt<:4~ .l..,t".l _I... ,.:.l .•. ~ie:- . ..::. ..:w...

~ctivG v,ithin ~d adjacent to the mL"1.cralised zone..
',) .•. ,.,....:. '~·r.... ol '"'"1e J ··""""''''r'lr"'''n--''-r-:-!,
-\Jl.- ""ol"::(',,l.,,;.>.J.<:.l.--'. ,.~ ,t.~''''_ tJ_.!"!~'::::'.l

~Jt ?ocil.a (1971) rep6rted that" the 'vYhole- district

heJ,f ";~(~en s'l).bjected -t·o upper ereenBchiGt f2.cies

reg~on:;11 metaulorphiHiU f -and. in certOain 8..reas~ t'o
, .'- .

the 11.ighast. greenechi~t facies" grade - thE!· aJ.bite-
.:;pidcjte-·alma:."lQi;:le':'-hcrnblel~lde'_·sub-I:2.c-; ( :i'he

p'rqsent :t'ieldwol"'k ~L~ a ~8tudy of th,c thin sections

a.v~).ilab10 from the YJ~\l.17lP pro·spect.f illdtcB,t'e.s, for i>,

iohe " " "".. - -- ·the,,· 'area h8.S no't-' u.nd~·r;::
_.1



-'. "

~0~·"'··f.:·-'·'·:~·'~;:····;:" ,.,~:., "~": .• :~~~:':~~ci~:~:.··ii;~~n:=:t~;~:c~n.~1;.':~::£:~::~~:.:: ..'
~.,

-epidote present or even sUspected,'neither do

'ma;jor amounts of chlorite occur even tnottghcle,y

~'TI.inerals are present in sufficient quantities to

allow the fOY1:.atiol1 of these In;ii€;reJ..s under

regional ~etamorphi~j.

(i.j_) ...~81a.t-ivC:l~: li·;::tle scri"cite :l.~; ~~re:3cnt iT.!.

t:t18 shaJ.es 2..tld siltstones, even ~hough there B..!'B

3ufi'icieD.t (;uantiti·-·s of clay mi.l1Cr~·J.s to provid.e

'e112 chemical consti tut.ents of sericite.

·::- I~C""l C'''''h''·~·+ f·~n-i. e
" '-'-J ........ \,,; 1.8.... v.. .............. s regional

1:1 (; t 8i!.10 rphi SJ71 •

(:.'1) The la.rge aIfiou.nts of carb:;naceou.s ma.tericl

',r;ithin the pha~es have not been aI tercd to grephite
81,"I ... l£ ";:: shears.-... '~",.l.~ ..... 2

and the la.test

~'.

esti;"nate of [,T2euechist f&cies
~~OoG' :. ~. : .... . , .' .
~c "'t lor ",ne l.0YIC=?v Sttb-J-aclEs,

It is considered that 'most of the "T,leta'1lorphic" features

,
,,' .':;-

displayed by tlL: rocks. ere dU:f"; to (~ineencsis, and that

-anI:.: ve~'Y ':'0 v'.;'· gr.s..de 'gr0Clli-BChis"G facies:·:r:1eta-n.orphi-srn --01'

t.he Barr-ovian IDotsmC?rpnis. fa.cie.s:·~3f;ri.e8 ,"vas' acti,,;"e.:,

c:-rl'·2.SjJ::H1C.S to the pc;-"iod or:' foldinr;. a.""ld S, definition..

( 'r,) ""'~",m;c
.... , ~..r••~':'c;.L.:.!_

D~rr2.2 :~:..(; metamorp!lic 0£fects are rsstricte:i to the 32
shear zona within, and p..d,jacent to, the dolomitic

qrun'i:zi tn formation. 'I'hese effects include:-

(.i) Ponr.:.atio:a of !~Taphitt~ fl..o' .. :..£:.-.l ClrlfJ.Cf:'-OU.S

;:Jatci lal eJ_ong S,; sheer planes;.
~;. ~' .

,

Y'eor:iel~ t atiotl( : \
~ .1. L I

eJ' ~1r l"l'QUI r" " <-('J ", .-,,>,,; ent ".' ; Q" • ~,'"' .(""..n.BS, ! (,oi!. 1..0;1 v. --"" 2 ~."" - t .• l._ ..... ~ .

~.'. " .....If- (iii) ~9rm:ation 0.r talccSUd tal;oose ~iln~:raJ.s.'·
~c ~ ; _. . .: - . ". ~.:;S- ,'.+ :,.'.- - - '. .:_,. • • • ~ _ <

~,. - ,,' -'. wH,hin the dCJ.0Jlliti·c 'lluart,z~'te' formation in the'· ,
~--'. - ~: - ~'- '. _ . _ ~_... . _ -~. ."?"" ----~ ....\ .... ,:.-:;- -~.... --~'+---~.'-: - - ~'c. ",'.' r .... -,--" " '. extreme' 'southoof' th.e,"arta<-;.j¥i>Cosl;ee.h'-,&'E·' the talc--..-," . /.

~~~~~;::'~/i;,:j:~:2,~;~~;~~~~~j~;~:~i~~f~~:%~~~'i~~§~;ii~l~~!:~~~ii~~;;~~~ ,~,



,,' .(;;;v}::' Intimse '1:jh6aritrg-j 'drag"'J:615::mg and'llli.n~r :.'_

~recciation'of the L!competent shales adjacent
to the dolomitic quart~ite fDrillation;

"

C'':i
C-l
e:-'
00
cy)

c:.P

(v) ;Jocal br(~cciatioll 0:' the dolomitic ~uartzite

i'onn.ation.

the Clu.m.p .m~l'1e

30b750

as ':"ell n..G oveT thirt:.:: trench8s and pits~

4·.~· ~:incr8.1.is3.tion i::':l i.;he dolor:.litic CUEytzi..l\,.s f"acies

To date the

() .f

~;llC f!o_lo,-,,£·l.i .... ,..·.'~·r·J...f'7;-i--r. ~·o .......,.,~';"":o"'''' ........... rl l'T'! r'1aSs'\iC>' VO..;.,...._ .... ~ ...... .c;;..:. \,~..L.V~_ ..... .L,u ...~l.fJ.. J.L C4L~U .-.. , ...~ ... ~-__~

~<.~.

~:~_.--,-.c su.lprLid9s and p~ite fo~~ veins a~d disse~ina~ions in_ Li. _

coppor. 1-he

certain s2J1lules containinp' OV€1:' 10 nCl~ CC-"'1t
~ . ~ -

I
CO:lC811.tl"ated l):}, [Q1d into 1 52 ~3heal''S

-ill'n"v,~':;" ""t rlolo'" "L+ l' C "o~·urt7i h. (,'n',l'... _.L ~ .~. ~'. , .......... ~. -" """ ••. "' ...- t

thro:.tghnu,t the

into quart.z-d.olomite

The TIlDler-

su.r..ph.i.dcs :L:1 drill-core intErsr.;cti0r13 .. ~.here ~e no

dolo;:ni tell' .
"' •.f quart z and.

4.. 3 Other mllLeralisation,' _

~, AWli!! fl'om t,he'-outcropof the, d~l'omitic (!uartzii:4 facie's,

"'~ ',' some 'trellchil;i -Was - carried",outon'1ir:lonit)c oi\tc'rops - at
~_ ,"- " • __-. -. _ - .• ' . .;..... "_., •. - .,,:.... - ':' •• ", ce_.·.. . _..
if:.;;Z ',"'. ': ", "',, 460:150' H, 309300' Er;46~250 N.;;30.S'50 EJab4, along a- Quartz
!tj.i:o:,4.~:'~J';'':::j:, ,",,,:,c,+:Hi;~~tri,,Ii,fl; end 1ng:i'troili:'5~E§Q6:fi~ti;'.ij'~oo: "'E~~5e,}Qrt~;if;~~:'l~;1j:Oo~, If;. ";



."':<;'<;~~~; li:;~~:;{~i'i~~;{i~~;;~~ :~~k~~\i~'s~ a~r;llFh~~rJ;;:c'c::~~6~~t~~~"';~~

i'r:)'J th~ wtiathe;ing a..;;;'d oxidation of pyritio siltstones

To chalcopyrite was discove:ced in, the cou.ree~:-

~rivGn to in~ersect

and in the adit at 461450 NT

ce,:(";:-O,-:}D.CGO~~S sh8J.es ,:J..rl.cL siltstones.

'.
~;~icr'()bio chemiccl

is

to

i -_D
.:. .J.
1. L·

f9:u.l ts,. -, .-.c,
.'._ ;0:.

t.h8 cha..leap/I']. t-o,~

tho j'();:Y1.~~ :Jl"1.Q h8.,(lLl{il':""r·{;~Q:..ll sGd:L?':lf:nt£; (:2-i.....:c~;· rer;'IDbil'iserl

olLJ.lc-opjrite,. c:vcn thQugh tIle C(1.C:J0::J.8.CCOU:8 t;llales

\'/0u1d lirovide (>).. ~lDrfj, ,-73uitable ,host~·oJ:.:' f11.1"J syngellet­

i--C~tll;f d~po-stt~.d .. qUj).~~i:r~~ou? mat,ertal
.~ -- .. '"

, ,J

_, ' ;(;ii): J:'hdreJcSg t0tiL.lackof~):JYdrothex~al\7~n-roci':

~'~~'.::'.,~~' ,.!~-1"!-~~.~i,~,ti<ftOx)~~ o/;~,~,i,th~~":.~~~:·?~;;Y#~~~~Yr{r{e"~-:.""
~~~~~1' ;:;;"!;::~Z:~}.,{;·;;E;;;,'-; ~;'~1~~tt~!Ji,j~; ,~?'~~:. ~,,'~l~ '.;1~':!';';:'':. J~t(3;;:,<:;,,~'t;:~:t::":'~"'~' ~:.:~}~:__
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lL' 2.t all, o:f the cOiJ_n:l:,j:",y aua host rackz-, in.diC2ting

that volcanoclastic natcrial \vas not iLtrodr~Gecl -i'rlto

_''''~-'- di.s"trict 8.S ;;..;. ':;hole;

CCD'/Sl' 01." co-o'De:c-~~ron ·suln_,_,h2-.ds8 :i-ndicative.._ ..t- ....

the mi.ne.:r'al-ised
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1: INTRODUCTION

./ ':-'..... =

.

Detailed geological ma~ning was carried out ?t a scale of '1:1000_

on-the area shovm on Sheets,l and 3 of the Australian Aerial Ka~ring

\photogra.rnmetric map of the_ Murrays Revlard Prospect, as pert of the
~ ., .: . -.~ . "-- - .'

".~

Consolidated,
- ~ ·c····

j',etural rock outcrop

of Australian
t;:. ~ ~

tin-sluicing operations 2nd extensive costeaning
.!

its environs,

l'971-197.? mine-:r:al 'exploration prt?gramme
_. . ..:.:; -,....~.

,,

''.: -"

tracks,: 'ari;;:en during earlier prospecting ca,mpaigns.

is almost' nil~' however,
", ,;'

1.2. Previous Investigations'

have provid~d excellent ex'oo6Ur'~ in' several parts of the ::;,rea;:

The .tin and "Vlolfram':":bee,ring :veins of Specimen Hill, were

worked m the 'l~~e l1inet~:~;~h a~~'eaii;;, twe~~i~~h cent\l;ie-~;':as~;ere",the
,~ "'-~'1;:, .. ~.; :~:':~ - "',,.,: _,.:'~':'::\:~~-" "';' -';~, '.:~ ~~._-,~:.,;~:.~~. ~}~;~:i~~;·1., ,-:,~:.~.·~~'·:;'?f-,:~h:¥): ;:<i"~~'-"<'.}~~ ,.~:':~> ~ ~~i:~~"

',' , ' al~uVia~;;ti~J)lac ers_Jh'the~;v al),eys;, ~" PS;'#H~:e;'i.~$~,ci'f~,c\)nj:i9,ll:j;es;i"t'h;E[?~ecord$7f.'
~~~:",~1/·";>~',,:H-:·~:~~,<JJ"~'-"'~\l{~~~·'-~~::.:;;~~~;. -::~ ~:~~':['-~~';~:'~;'~::~~5t!-'~~;~{:'<'~~~'~7f:-0:~~~;,:~~:~~1~._.:if~~( -. --~~-;'~j:~~- _:-:=>~~~ ~r:, ;~,~: -: "~" ~S~
"".:.of wtJ,:rch,.lIone SUTV).ve • .::,Ward-,.( 19l:L )c:tnenti-on:s :.th~ :e:xt\~ntr,of,ithe-...vrork;in#:s.,~:::;

ir:itjJ!:~f~~;~i~~K~~~i1~1i~~:~f~~~~~:~~~ltll~~~~~~~~tfii~~4~
~:1:>,~~:;P!~i::+-J t~"::;"j.!i:~~r~¥.--e>proi'J.,..n-:;,r.;ir-,,,·· "";;',;;;;:( ;.::-4' i'.'.~-"""~~" T: . ,- . --- .

".'

west' :m:Xllrlil'xtroclli:fxtiie and north";north-east
~. ;.,._,--~; _,v;,,-, -.; ': -r":" ':.,.

':b':F'th!i T'i~ Creek Valley • The. mapT)ing was carded out ,aspa~i;'of a" joint·
....- ~ • • ;- - .. -<,' .-"' - ":.

:,j.~~ ,e~fo!!'_bY J:~r:. M.H. !~cIntyre__,=d the author, to gi~.e" a d'etailed, geolol5ica:C

":'. J}acki;-9:u.~{lt,.fQ' iti'~ ir:~sent drilling prol'lraT]]JIleat 'the rrturr~~tR~;<iard,~:m

::~/", .. ;i£s-~'~~~:r~~ie~ r~;oo;~'~l~~i~~:~:~~t;~~il'~~~f)t:i~~i::Qa: st;;i~~(ir~;:~nt~rp;'e~~~ .
':.·;,~:.".Z,'.'•. ·,:.'.":···! .-;'!,.__~"';•••-;",,~::••-.:_::--,.,-~ ~ ....:;~:.;_-,'" _, ~ - •• f!.,.,~. ¥' .;, ., .- • __-,.~ ,'-..-

,.-' - ":~'.- ','" _ .-"-.:: .•..::"_ .- - _ -. ~_.,.~ . ~__ if.. 'h$ '. ;: ' -:-:,'':".
,tati on "or .the-.gedl ogy of the area" asase':ex.;t,$.ined '!?y ~1!i eld', work: during

;1~~t~£'~;;t~~~~":~97;'~;\'. :,' ~:,:i;C",.~, ',,:~, <:". ~ :-'?:".::.~_ -,"' .... ..:'. 0.; :\';:;"0:";' ..,:::::.
':'::i:~~'.' L~;t~t~~{ and .~;!~:~0 .. - ';~\:.~;' c;'" :c.::", *~l~ .

.'" ',-' -"

~::J<..il>;' :~::: ,.r~· ~~!h;~~:p~e~,ar,:~ is,~~i~~aJ;~,att·,:~att~ut~ ~~: ~o~gitUd;. ', .. '0

C'~:o"-:fi;;'4J.,c:'if s:;~~E,nd;:i44~:j'2-' E.~~'spect·ivelY, abo;t;:' ~ne':'k'irOir,'~t~~:vle~t;:oi.jh"\;
~~~.~ :"-,...:~~;,~1f~:: ..;.~.. ;.~~~~~ ?~ :'. ~:~ .. o ., ~~_,~_~::~:; - , __~ ,_ --.- '-~::"''":. '''-"'y f",,;~~7 ;,' - -. . :,', -

r:t:~,:-~h'-e_~,:J3alfo~I' iF'o'llnship, ~~d about 53 km., south-south-west of Smithton~
__ ,-" ,_~__~, • ~__ "'l:':",_

'. Access:throughout. the. a,rea is exc ell en t wj- t-h many cost ean s and bulldozed



the nericd1965~lS67, consistin{! of 'extenSi°'l8 costea.lJin8', -8.' fj;ravi t:r

survey 2nd a limi,ted diaBond dillingc8.Tci)1hgn. dste, sever&.l slTiall

['lining 1e22es 2,re sti1lrn,ld in -;~he -::::rl~'-,', b',',' n'~l°"l"~+'c "::",~r~l'''l' dU'~J' ~
_'A '.' _ ~_ ,.• ~_ 1. v·,,. v ·.:_..L.~l,~ 1/ C,..L.:>t

ar.e '!-jarking the outcronping.-tin veins of: SpeCi!1-;eli 'Hill. The .interest. of.

A.C.I. in. the ["Te2 is b2-sically to deterr;ine"'its fEOl..0EY In crd.er.to
',0'

.,!:.

of

":,,

the ,f'eolo.l"T\j',C , __!=_,.

~

of

'.-:"-,!
"::;: -

","11'0"" e" .'
\. -1-. ...

, "

provide 2- gre~,ter \J.lJderst2ndinf
'"L',.

~~~> :,,;;;;',,'s' ,

~,;~"
-~i:'::

~,

::

. " '-1"

;' ~ .
:, ; -'
,,' ,,'.-

,; ....,
, ,

i



?l. Ger.er8.l I'"eoloi,r"l... ' -_

?he rock succession in the arep is 0omnrised" of four

f:?cies eXJosed in the hills t~ the ':est -of the Tin ':;reel{ vRlley, which

fTi:des --rertic0.11:,r U!1',\18rds into the siltstone-sh21e fc-.cies that IOrr:lS the

"_2i11 Creek v2.11ey \1n6 S-.;eci:'":1en Hill. 'r~ne s11 tsto~e-s,~2.1e f8.cies sequence

contni~s·rocks. of the q";l?rtz sandstone facies~~- t1:esE: arc eXl10sed in

{::: the rid.ge~ north of Tin Creek, :.'nd on the eastern f18':lk of SOleci:nen Hill.

fac1 es is the chlori tic c2.rb·~·nnceour, shaleyoungest

f2r north-west of the ?reC'.. no igneou.s roc]{s are
~

ex·no sed in the s.ree. - ./

The" succession in'the area Joms part of a.large a~lticlinori)J~V'hiCh
" i'/

was fOIT1ed by a si.nfle .period· of deformation duriYlg the Devenion

~.he. stratigraphically

V~C1es exnosed in the

'1'8.bberabo·8nm orol3"eni c peri ad:. TrHl an ti clinori urn- strik () S Cl.1)ovt north-Ylest

- south-east throu~lout the Balfour district. Two gencr~tionG of
. '.

po.st':':"orog8~1iC Dejor favlts C1)t the suc;ces:;ion.

af ·.~ihe'~b1er81i~ationin·thespecimen Eill-'.i:in Creek area is restrict~d u

.--:-~~ ; - .

hVdrotherma.l c&ssiteri te-wolfrp.'T!itc-~yriteveins, nllu~if'l tin denosi ts

I
2nd hydrother:nal co"per-lee,d-zinc min<~r21isD.tion in a Qvartz, vein. lIo

s~r:n{!,enet_ic c1.roriferous Dineralispt:j.on as fOvnd at T::urrv,ys ~{eVI8.r:0., l~
I

deve:'.o'1ed in the area.

Durro·.'ls 2.re very common in C:T"'ldc'.l!le'.ls of the f3iJ. tstone-s}lale fa.cies,

7he ace of t}:~ rock succes8ic~ of the are2 hQS not been reli~~ly

. .-

lS a,:,d"m'ed to ·the succescion.
{- - .

'Om Upper PreCfH:lbrisn to Lo·..·'er Gambrj an





ay~.'5:;:ti~al1Y':~~b~~J~~.~>t~~~il~e·':8i~ i d'e~~~s ~~ fD'€n{:'~. rr:air~B,d"~dross-:b'e ddtrrg
is the Qnl!,: eViderit'8ed~fuentary: stI"'.l.Ct'\lre.! The ,rock is' 'carrrprise'cFoI

.'

-' ..'

"

. -':.

,
~< - - ;:

pTain" ,...,'.
l . _'"'_ :~;;;

<r:he .fei'I"'J.;'inOus send st;~es-'iorm:l;ntts;bei;y:een:: 50 ,:~'~_~nd" 'lGm.etres
~'_ ":<J:...- '~. -, ~_:' ~-~~~~~~\~" '~..,:.:::-,~~:.~;':,:-,,~~.~:~{; .._"--':,<;.~~',' ~-: ~;:~~~'-~~:.';'~;' ..~.~<~~~:'.::.r;::._ <.~~~;: -;~.~-: '. ;.:~>::C',-: __

i;, ·,thickn~ss, tna,iJaiori tY'oi'. ,u.'1J:1;s lYing'i1'i~tha>tl1.i9)mess·r'J'nge'fiY-e:~t'.q;(.

~~~~..,:e·~~~:;~ e!~~i~~Y~~j~!~~~~f~~~tY;F~;~~~:Y~~~~~~~l~;:~~;~.~~}~~~~~J~.+;1~!~0~~:: ,.'
'; : ',":'::." ' a long' stti1!;e. ':~Sedime'!1tarY:l;ltrV.t:t1J,reli'ino:t ed ii,ie';tliese;,;.Urlii;sji:re <9sciJ;lati on:
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':j1 ~ :<.- .... -,'~;'': _,,:_. _. . .-.- . , .. ~ _....
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':-:'."'.(::. ' .. ' '~-:;i~~: . ,,;,;;._..:;.. '~...::~::.~. - L:'" .~. j~, \,:,•• -.' - ".,,;;~:>;,,'-. -:~

": ..- '·:iron. oxides an:d:;,Qetr;tal..;tn:;'rals-=I:l'l:=;·~'i~sc,~~ted.S~.d:i!m~~t~ry

,;}~t~~~~'::;~~~'~}:i'?:';c~~~i?:!.~~~i-~~.;6~~~~~~~%~r.~~£~~iJ~~?;Zf~i:e~t~·~;~i:~~'~~~
,.':and wash-outc'-,~:;;ructure's,;;,S:e:v."e:r:AJinp~Mc.eEj"0£' ri1Jple,1!1a:rk ~<'t .,bed.ding',~"",-:; '-?:'

~j'i," "";~:~~!~;~~~~:?:~~;t~t~~~:'~!~;;~~L~J:h,,::~~\~iJ~%~';' '<,

§;-.t~··~:_~.~~->~~.:. ~:~~;:~~IfE§;: _..~ .~ -;~~r~ ;~.Y-~(': ~ ..~~~; }~.~r-::::{~' ..~ ->_';~~-~·:f':~~~t-!~: ,:~';?~~~~-=-~' ~,'~t~J~ .;}-~_#.~ -~~-~ . .~.?:~:.;'.-#f;"'f".
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~k:-i;~~:~:f:!~~~,~:~r5~/·~("1-: :~~~-~~~-~;"{ ~.~":~~;?(:f~:gr:~.:.~~-:~~·":~-,: ~~:~~~i~- _-;~~:4.'~-._~ __ ~~':~;-~: ...~~~s.: .:~"~:~;~--~~~~~:-~ ~;£~~--._, .::.~;!7
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rfiJL·"/:, >~ :-~ ··,~~-~t~-~ <1~~: .~ --_~- _:. ':i4~~~~ >}"·~T;~··"t:~::~~~~:~f~.:,.fL~~,'?~~·~?Ett~:·, ;i.~~1~-~-·'~"t.}1-:·"i~::::·~:.~ >'~'~~~~TI'-- :;~:W~t?:':::/ ~_·~~'~t~;t=:T: c~"~··-·;.~fH~'·.~~::~~;~~~~~
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'j,~, ::-'of,ch},<l;ri:ticc:.~~:ro6rlace?1,1~"s~a'le!,T.h~]-09k a-p~ea:r:::~:'toc.be~ll'omO&~neou,~;~~~<:
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!,. ,. . _ . :.',.. ; ~7~~ ';:
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:~;~~i~?¥~f~;:~~~J~~t?~t¥~'fil:i~.~!
'is, purelY,·st?-tist.ica~l,;~~:view of;.:'tbe '~1:ise-rv:e~:~~':':j6~:r!'±hin'gesirr'So ~<'''-:. ,t~'!;,
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_ -,--, ~_ '::':''- ..... __ ~.. ,~. - ,1- - . ~:(- - .•::.:-7. -~- -. '. --:..:-......~~.....~-:;,"~:..,
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" - - ~.; -. '+.
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-~~i._ ~~~ .. --.<.,-:~;,-r.A~_' .~. "-;" ':.:' ·:'t.·~:~~,;{.ii1:~- :""·;A,~-· "'.1 - .":~, ~:":~'-'7ci' ~ '-'::.-"::~ "_... ~z.~f·::~·-.:- .. <-:t:~~;;. .2.:~~.::.
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At depth, the veins consist of abulldarit pyrite 2nd arsenopyrite, with
r

minor cassi~erite, wolframite and siderite, set in Quartz gangu,e. The
_. _ 0:.':. .: . ::,>.. ! ~ .::.-

co~~try rocks im~edi8t2ly adjacent to the.major quartz veins have been .
slightly hydrothermally ,21 tered, the alteration being in the form O'f

sericitisation and slight silicifica~ion. Theveips are generally ~P1
. ','" , , '. ' . ,,'0 I

r:Jinor thickneBs, between two 2,nd ten ceritimetres':Jwi th occasional veins "I

, .'

. y:

doubtful

\Vi th ~the

is
... :.

by B.-I1'.P.· in the cou;r-seof,their :exPloration prograJJLme. It,\. ,- ,

" ~!

whether renewed iI+vesti/r8:tions by A.C.,I. w'ould prove up an economic
.:,:~;j~ ..-"....::. ,.

orebody, as "the veins tl1emselves are rfarrovi, and too sparsely spaced to

up to thirthy c,e,ntimetres;

,coUIi'try" rocks'.~:·: ..

~ineralisati 0~~':i:P'pears t o have been ~mplac ed 'du,ring ~r .aft er ' t'r~lT~
~:-'r'~'~~:"'.:"",_~ .";: j"__ .. :".:,- """:;;" ,,' "',:-.:~,,~--' - • ':' .". _".'-' .;:: .;:'

- . . ..... " .. ' ~ ~ - ...-
period, of, !!rou.p:-II-I- fa:ul:t generation';, The orierita.tion· and, inclination of;;

'-' • • >" • -I . 'c' • .' '. ,.... - • '.:'. • • .'.. • -1-'·: ". '~rt

. '. ~~ .. :~.. .r:-;f;..~~~. ;,',~ .~: '"c·.-' "",:::' >:'~ 'j:.~.• ~ ,. ':'~ .','\

, the m20j'or guartz, v:eil'!S" car:ty:;i.ng'.9aS.si:te'r~te ana,~;olfP.;iJi te miner~lisat,i-?n

.~a~~~lJr~:,~e~~~:;i~,}~,;l,.~";:~~/~~~,:i~~~r~~I;~tJ.~n::;~p~,ears'~e~"1~i~"1i£~~;~~~f~~~~
:';" ~8C e'd':viithi'n' 1)];'"e-exi's')ting';'fa:U1;:t~'and ,sh:ttar/t ension joint's',_ by:hy-drot£enna~:
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-. :-.~,: .;'~~'-"j ....>~<:~-j~:,>;,~~;;'~~~~"/ ':;:":;~;::'.:'~~ -t~~~·:~ -, _~., ~S~ -' .. ':-'/~:~<-?~':-' '. ~.~ '. ~~~",.~:;7~

d,o.the ·thicknesses' p~d',di:p.s:of.i;he,yeins'thenselves.' " ,>

-;~econtrol"~omin';ra{~'~ati';~'"see~'s ;~O:b;~ pre-existingf~l.1nts, anJ~ !
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-"'cre;st,~of Sp'ec:t!!lel1,~;hJ.L,and .so'uthward$;'",being eXplql ted', b~r"rlsUlg"'~~",;,J:-''~~i
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hVdro~Rermal ,s,01Ul~on'i3:~from a 'deep ,crustal'sourc,e;.' probably grani'tlc'/'
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represent an economic sour.~e of tin at ' the present"'tii:J;;~' i."
._ ~_ ~".'._' <. '_,'i "'~'_'~_' ,>,~""~ :~_ '" .,1 .'j

J 3.4. c~p'Per-i~~d':"Zi~c'mineralisatiorlsouthof Sp~cim~n H:fU ",. ,.,;
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E.L 16/68, BAI:.fbUR, TASMANIA

SU~Y

~ Regional geological mapping on a scale of 1 : 10,000 was ",.; ,,( ··I;:·(j
completed over an area of 6,000 hectares between The Clump :,..;>,': : .,' :.:)'$
Prospect in the north and The South Balfour Prospect in the ; ,";"<;:';''''1 ::,,:.,.;.
(south. . '.\),.. I', '\ 1\":\'1

An easterly dipping 'sequence of sandstone and shale in thEo·,li!;:,,;'.'i.· <.i.::!i!:
west is successively overlain by carbonaceous shale and siltstone;,!\:1; ~,,,,H

"and chloritic siltstone. These rocks, which have been ,,),V, ,.,:<
tentatively assigned a younger Precambrian to Lower Palaeozic agE! " :',!~.".':; ,",1,(
have .been intrude'd by Cambrian (?) dior-ite and are unr:onformably ", ,::::' ~,:i,
ove..rlain by Tertiary conglomerate and basalt. )'.'

,-.'

•A.C.I. MINERALS PTY. LTD.

SUMMARy REPORT ON REGIONAL GEOLOGICAL MAPPING .IN

, .

',' .
Several costeans' were constructed and s3l1lp,led and a numbst'

anomalous copper values were recorded, particularly at the
Central Prospect iR the vicinity of Emmetts Creek.

. Previously inv~stigated occurrences of quartz - dolomite ­
pyrite - chalcopyrite mineralisation occur at the Clump, Gully,
Blocks,.Central and Murrays Rewar9 Pro~pects.

Several synclinal folds occur along NNW trending axes,
particularly in the basal sandstone and shale. Quartz is
widespread in the area. ' .

...~.:J

..' ~-,. ,
. ·t.~
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. South 0·£ Balfour, between the PieTpont Morgan and South .' ii'., '..'::y:;!
B.alfour Prospects, is a NNW trending z<;>ne of quartz-(dolomite ?),·"./:.":',s.'ikci
pyrite - chalcopyritemineralisati.on identical to that at: all '.i';" "~'\o
other prospects. This mineralisation occurs along a s~l3eii'i'i~ ~~~¥;k
and discontinuous ridge and furthel' investicptions are warrantec;l' " .. ::-<i
on at least two prospects, The Pierpont Morgan afhi Waratah. " .... \:;.:.:...; ..,:(

, . ., ....~
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::~~~!::::~~:::; :~H: ;~::d ;;:~p~~~k01'0~:":::::~ :" ;:~~' w: ~;~~i:"~~
During the two month period October to December 1'972, regi90a'I" .,\.,~,~

geolog ical mapping wa s carried out over an area abou t 19.'}:'" '. ~'1
. i'lometreg> long and 3' kilometrlls wide extending between The Clumps':C·.··,..~\;
Prospect .in the north"and The·South Balfour Prospect in the south..:.":·~;)

The geology of this area has been plotted on four 1 ; 10,000 p1ans'j'.'''';· :i,i)
and 'One 1 : 20,000 plan. ,. .;:t~

-.lOt. .,' ~;:, :'i:~

These formations are described further as follows.

GEOLOGY

Stratigraphyl

The geological,succession

Tertiary

Cambrian (?)

Younger Precambrian
. to ,

Low~r Palaeozoic

in the area consists of :­

Basalt
Conglomerate
Unconformity

Diorite;

Quartzite
Siltstone
Chloritic Siltstone
Carbonaceous shale
Sandstone

,;

- >'~
!' .. ~.'

, ,.,(,
': '
. ,~

./!

\,:.i
,~~ .~

~'i.
\'..

. .~: l

Sandstone

The oldest rocks in·th.e area c,;lnsist of nUmerous grey 'and
."

Cont'd !;
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~ - white quartz sandstone and brown ferruginous quartz sandstone
r-• beds separated by carbonaceous shale. The sandstone beds are

quartzitic in parts and although commonly have strike lengths
,exceeding two kilometres, are rarely greater than 10 metres thick,
In situ exposure of the sandsto~e is uncommon illthough sa1)9stone
float occurs along many ridge c~sts. ,

The intervening carbonaceous shale consists of banded and
laminated carbonaceous siltstone and quartz siltstone and is
rarely exposed. " ,

Chloritic quartzite and sandstone occurs as thin beds~'
particularly between the Blocks and Murrays Reward Prospects.
This rock type has generally been bleached white but reveals
a medium to dark green chloritic colouration on fresh surfaces.

, 1' ,

Carbonaceous Shale

",

- The sandstone formation is at least 1,500 metres thick.
, .

, ,
,. 3 "I,"

I';' .,

•
, ,

This formation bccurs on the eastern margins of the area, ,
particularly between The Blocks and Pierpont Morgan Prospects,'~
and attains a maximum thickness of about 500 metres. ' 'f ~

The main lithologies of this formation consist of chloritic
siltstone, phyllite and slate. Boundaries between the
carbonaceous shale and chloritic siltstone are commonly obscure;
one,formation merging imperceptibly with the other, and, it. appears
probable that the chloritic siltstone is simply a chloritic
version of the carbonaceous shale. To comolicat,e matters further,
these two rock types are difficult to differentiate when weathered.

i-~

,>, c'

, .~}r.

'~~
This formation is exposed only on the western flank of the Mr~ ,~

Frankland ridge and consists of a regular alternation of dark ~rey ':i:
and pale grey - brown arenaceous siltstone bands up to 5 centimetres'" '"Ie:,

thick. The siltstone dips steeply towards the east and has a ~ {i
prominent westerly dipping cleavage. '" :,/'"

Siltstone

This formation is about BOO metres thick.

Chloritic Siltstone

The carbonaceous. shale is essentially identical to the
carbonaceous rocks separating the sandstone beds but contains
no appreciable sandstone.

The lithologie'~:;1include carbonaceous siltstone, carbonaceous"
shale, pale grey quartzose siltstone and dark grey to black
graphitic and carbonaceDus shale, this latter litho~ogy

apparently being restricted to zones of faulting ot shearing.
Graded bedding occurs in parts under green tinge and in some
areas reflects the presence of a minor a-mhien-t- of chlorite.,

a ...."..,"'..

Quartzite

theThe ups't~ndi~g nature of Mt. Frankland is ,a reflection of
extreme hardness' .of th~ central core whi<;;;h consists of pink
hematitic quartzite an~ ~andstone dipping towards the east.Thi~
rock type, as for the Jnderlying siltstone, ,is found exposed 9nly
on Mt. Frankland.

Diori te

A number ,of diorite dykes, occur south and southeast of the
Pierpont Morgan Prospect. They have intruded sandstone and .
carbonaceous shale and occur as irregular elongate bodies betweel)
20 and 120 metres ,thick and up to l.S kilometres long with a vagu'e
preferred orientation bet~een ENE and ESE.

~-: .,

The dykes have been heavily weathered and only a few boulders
.,\

, ,

" ,

"
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Dykes of similai material beneath Specimen Hill may be the ~ ij~~

of the observed gravity and magnetic anomalies.
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remain in a red-brown soil. The least weathered boulders
equigranular hornblende and feldspar witll a minor amount

Conglomerate

A quartz, quartzite and quartz sandstone pebble conglomerate
unconformably overlies chloritic siltstone between the Murrays ,',,;>
,{eward and Pierpont Morgan Prospects. The conglomer"teis " '.
densely silicified in parts and is of limited extent, being abtiut:
20 metres thick and covering an area of some' tens of hectares. :

Structure:

8asalt

-;
, ·:i

'i~

1;><::;f
.. , ',\2,",'~~r!~

t
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MINERALISATION

Several majoTsynclinal folds occur in the sandstone north
and northeast of Mt. Balfour. The folds pLullcle ll1odel'Cltely
towards the north or south along NNW trending axes and have
gener;ally been modified by faulting. A few minor folds or
flexures are associated with faults.

The rocks in the area mapped have a regional strike bet0een'
NNE and NNW and dip steeply towards the east. Graded bedding
indicates that the beds ~ also young towards the east and ':;~"
are therefore -right side up although a few. exceptions occur in ,:
the vicinity of folds and faults.

.'r>rn

The quartz ct'Jlomite - pyrite - chalcopyrite miner<lli'satidn';'
at the Clump, Gully, Development, Blocks and Murrays Rewa.rd
Prospects has been examined during previous field seas~ns and is
the subject of earlier reports.

Porphyritic olivine basalt offertiary age 0c~urs at the
Balfour township and near the Clump Prospect.

A similar but'less indurated and silicified, conglomerate
underlying basalt beneath the Balfour township is slightly
stanniferous and was worked for tin about the turn of the
century.

Faults are widespread in the area and although apparently not
associ~ted with the ~enesis of the cupiiferous mineralisation, the
intersection of cross faults, and the mineralised zone may have I,
served as a locus for the sec6ndary concentration of.sul~hides~;'

The Balfour area appears to form part of an anticlinorium
formed during the Mid - Devonian Tabberabberan Orogeny. '

,.,:-.,of'.,r--.,
1......

• <During the course of the regional mapping a discontinuous
mineralised zone some six kilometres long was observed between
the Pierpont Morgan and South Balfour Prospects and costean
sampling was undertaken south of Specimen Hill and at the Central'
Prospect in the vicinity of 'Emmetts Creek.

..,:; i
,j.; j

,

These various prospect~,are discussed further as follows

Central Prospect

Six costeans were c~nstructed and sampled in the vicinity of
Emmetts Creek' at the northern end of the Ceritral Prospec t and a
numbero~ grab samples were collected, mainly from old trenches.

The costeans were constructed on a ridge along which minor
amounts of quartz and gossanous material occur" Two' of :he
costeans (7 and 8) were constructed on the. eas'tern sid,~ or
Emmetts Creek and four (9 to 12 inclusive) on tho western side.

,.
,.

','
,. 'f

, ,I'

.

Cont'd
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'(10 (
50

(10 .•
30,
50
~)6 ''''
20 t, .,
50

120
50',
50
40
70

2.5m E
5.0
7.5
10.0
12.5
15.0
2.5m
5.0
7.5
10.0
12.5
15.0

material on the

i 0 toI 2.5 to
, 5.0' to
I 7.5 to
10.0 to
12.5 to

o to
2.5 to
5.0 to
7.5 to

10.0 to
12.:) to

1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949

1400 ppm Cu

200 ppm Cu

200
450,

I 120

II ~ft"
W 180 "

I 300,·
I 170,
I 170),l 120"

'180 i

I ,
L' l :.:.

1-..._._---- ----.----..-.---. ----.-

COSTEAN 10
-----.=.:::.;.,.::.:.:.:.:.....~'--.._..._-

1963 i 0 to 2.5mE
1964 I' 2.5 to 5.0
1965 5.0 to 7.5
1966 17.5tolO.0
1967 '110.0 to L~.:)
1968 iI' 5 La 15.0
1969 0 to 2.5m W
1970 2.5 to 5.0

i~~~ I ~:; ~~ i6~0
1973 110.0 to 12.5
1974 112.5 to 15.0.
1975 115.0 to 17 .5

----i---~

COSTEAN 12

120
270
440
100

50
<10
<10
100
30

140
70
30
30
70

<10
00
<10
(10
00
<10
<10

20
(10
(10
<10
(10
(10

.30.
130
100

30
<10
<10
<10
00

50
560
380
240
170

f------

Emmetts Creek

Emmetts Creek -

2.5m E
5.0
7.5
10.0
12.5.!WUt
15.0 .
17 .5
2.5m W
5.0
7.5
10.0
12.5
15.0
17.5

to
to
to
to
to
to
to
to
to
to
to
to
to
to

o to 2. 5m E
2.5 to 5.0
5.0 to 7.5
7.5 to 10.0

10.0 to 12.5
12.5 to 15.0

o to 2.5m W
I 2.5 to 5.0
. 5.0 to 7.5

7.5 to 10.0
10.0 to 12.5
12.5 to 15.0
15.0 to 17.5

Grab ~?mples of the ferruginous and gossanous
mineralised ridges yiel~ed the following values:

~t--

(a) -:~~l side
(b) wesi side

1924
192:)
1926
1927
1928.
1929
1930
1931
1932
1933
1934
1935
1936
1937

1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986,
1987
1988

o
2.5
5.0
7.5

10.0
12:5
15.0

o
2.5
5.0

I 7.5

1

10.0
12.5
15.0

___. -'-1. . _
COSTEAN 9.

1989 II 0 to '2. 5m E 50 ..'
1990 2.5 to 5.0 50' .
1991 I 5.0 to 7.5 100 .•
1992 17.5 to 10.0 30
1993 10.0 to 12.5 i SO
1994 112.5 to 15.0 I 40 ,'.
199::' 15.0 to 17.5 ! 50'
199b 0 to 2.5m W [ 70
1997 2.5 to 5.0 I 50
1998 '5.0 to 7.5 ,140

I1999 7.5 to 10.0 ,100
2000 10.0 to 12.5. ; . 70
2001 12.5 to 15.0 i 80
2002 ,15.0 to 17,.5 I 40-----+-,--------'-----'- -_...._.- ~._---_ ....'-_._--------------

The mineralised zone, as defined'lby the anomalous copper values,
appears to coincide with the boundar~ between western chloritic .
siltstone and slate and eastern carbonaceous shale. No chalcopyd:te
is visible in the costeans. . .

\
r

Thi s mineralised, zone is at least 600 metres \long al though
probably not continuous considering the uniformly low assay
values from costean 11.

1950 0 to 2.5m E
1951 2.5 to 5.0
1952 5.0 to 7.5
1953 7.5 to 10.0
1954 10.0 to 12.5
1955 12.5 to 15.0.
1956 0 to 2.5m W
1957 2.5 to 5.0
1958 5.0 to 7.5
1959 7.5 to 10.0
1960 10.0 to 12.5
1961 12.5 to 15.0

_._1_9_6_2__._115.0 to 17.5

COSTE.AN 11.

c

_t"'m@l~~"~~_- . , }.

, ')b-.<O c • 'f • 6 3 8 ('. 50
~(~,

(See attached photocopy of aerial photograph 105.) The assay
results were as follo'ws; the assay' intervals being measured
from the approximate centre of the costean.

C~rtt' d / ..'- ?

P------- - --~--------------------'-~
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l4.
5.0m E
10.0
15.0
5.,Om W
10.0
15.0
20.0

Location

COC;TEAN 16.

COSTEAN
o to

5.0 to
10.0 to

o to
5.0 to

10.0 to
C'.O to

Sample No.
Gal

2012
2013
2014

'2015
2016
2017
20L>

~l 3" ./

70
70

400
50
:)0
50

Assay
Value
ppm Cu

'k

70.
80

100
30
50',

l50,
50"
30
80

·5.

Location

COSTEAN l5

o to 5.0m E
5.0 to 10.0

10.0 to l5.0
o to 5.0m W

~).O to lO.O
10.0 to 15.0

COSTEAN 13.

o to 5.0m E
5.0 to lO·.O

lO,.O to 15.0
l5.0 to 20.0

o to 5.0m W
5.0 to lO.O

10.0 to 15.0
15.0 to 20.0
20.0 to 25.0

The costean assay values are as follow:'

'.

One costean at the southern end of the Pierport Morgan ridge
yIelded the following assay values

This adit will be mapped and samples and it is recomme~ded

that two shallow holes be drilled at this prospect.

•The prominent nature of the Pierpont Morgan Prospect. ridge; .
which is about 300 metres long and up to 25 metres above the
surrounding country, is due to the presence of quartz in a
cupriferous mineralised zone. Ward reports that the minerali.sed
zone is about 9 metres thick and consists of well defined
quartzose material with heavily mineralised bands containing
pyrite, chalcopyrite ahd covellite. The mineralised zone has ,
been exposed by an adit driven from the east.ern side of t.he ridge'
and a short. (8 metres) drive towards the south yielded "oxidised .
and leached lode material with occasional bllnches of sulp~ides".

Pierpont Morgan Prospect

2019
2020
2021
2022
2023
2024

2003
2004
2005
2006
2007
2008
2009
2010
2011

Sample No.
Bal

Further investigations in this part of the Central Prospect
should include thr€e shallow diamond drillholes, ore each between
costeans 7 and 8, 9 and 10, and 11 and 12.

South of Specimen Hill

Four costeans were construct.ed and sampled in the area sou'th'
(costeans 13 and 14) and southeast (costeans 15 and 16) of i

Specimen Hill. These costeans were constructed over ridges along I ..

which quartz and ferruginous sediments occur and-on which ....:';.:;:.~L'
(ever)l old workings exist. including one shaft from which Ward .', ,,,!U~ii

19
h

11
l

~etPortedd Phiclked S~mtPlesdcontai~ing7prr3ite. siderzite'2ga69lena, ·.t;,1"".;.~.',.
sp a erl e an c a copyrl e an ..assaying ..i per cent n, ~ per. .
cent Pb, 0.23 per cent Cu •. 2dwt 15gr ,1,U and 20z 13 dwt l4 gr Ag. , b'

.'~·Wf
.~ !I,f

., ;t" f";I

\A~l
:J ".\

o
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MINERAL EXPLORATION IT'EL. 16/68, BALFOUR, TASMANIA

SUMMARY REPORT FOR FIELD SEASON, 1971-72

SW\MARY /

Mineral exploration in EL. 16/68 a~ Balfour, Tasmania
was cont~nued during 1971-72.

I:0

At the Clump Prospect, two deep drillholes indicated
~hat the grade and thickness of the cupriferous quartz­
d~lomite formation tends to decrease with increasing
depoth'. Surface geological mapping _and costean geochemistry
indicated that the quartz-dolomite occurs conformably
within. a sequence of carbonaceous siltstone, ~hale and
sandstone and that the mineralized zone may extend south of
the present exploration area.

It is recommended that no further exploration be carried
out at the Clump Prospect.

Diamond drilling in the Murrays Reward-Centra,l Mt. Balfour
area has defined a zone of subeconomic and locally
di scontinuous~ cupriferolls minerali za tion. Thi s minerali zed
zone; which strikes west of north and dips steeply west, has
a strike length in excess of 1100 metres and is apparently
open at both ends; The copper occurs almost'exclusively as
chalcdpyrite which is invariably associated with quartz
and dolomite veins, segregations and thicker bands within
chloritic and carbonaceous rocks. Remobilization and
concentration of dolomite, 'chalcopyrite and pyrite appears
to have taken place along at least one oblique fault.. '

The\mineralized zone at Murrays Reward Prospect has been
intei-sected by nine, drillholes yielding an average grade
of about 0;4 percent Cu and it is recommended that no
further exploration be carried out on this prospect.

Al though four holes have been dril'led on the Central
Mt, Balfour Prospept, no testing of the old mine workings
has been carried out and it is r'~commended that a series
of holes be drilled in the vicinity of the old workings,

Li ttl e is known of' the pptential of ~,he area immediately
south of' ~1urrays, Howard and it is recommended that cos~ean

ge.9~~ri"'trY, geologi 'Oal mapping and further exploratory
dril1i'lr~ carried out in. this area. '

,fit· is l"ecOm~~ended that a geological exnlllina.ticn be made,
! or t,l", old Pierpont Morgan and SouN' R;il four prospects ."

S~\'erol kilometres south of M~rr~ys RewaI'd.

INTHOJ)UCTION
~

_.
t· Other results of previous investigations ~nd other pertinent
~ ·~nformation are described in th~~~eport on the'1970-71
E,.. exploration activi'i7ie;r (Mcintyre' l~f7,'I)-.

L,;~:~.;.,.. -,c-'" "",;:~,~~~ ~L.~*k.~;;. ;;?.-:~ ::;)f~;~_;d;i;:;&,~' L~-~;{i;":;,~~~,,;,:'~r-~<::~ :~ __":j;~" :;-'.".
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T~e 1971-72 field season commenced in September 1971
and the following programme was completed:

(a)
,

Geological mapping of the Murrays Reward
- Central Mt. Balfour area, Clump Prospect
and the Specimen Hill area.

(b) Construction, mapping and sampling of costeans
at the Clump Prospect and at the Central
Mt: Balfour Prospect.

(c) Two deep drillholes (total depth 679.55 metres)
at ~he Clump Prospect.

(d) Thirteen drillholes (total depth 1705.17 metres)
in the MUrrays Reward - Central Mt. Balfour area.

'-~J". '.' -,,--

"

( e) Petrological examination of rock specimells ..
Personnel involved in the programme. included
a geologist, field assistant. cook, plant
operator together with contract drilling personnel.

The f1eld season was completed in May 1972.

DIAMOND DRILLING

The diamond drilling was carried out under contract by
Longyear (Au~tralia) Pty. 'Ltd. using a Longyear J8
drillrig fitted with an airmast percussion attachment.
The drillrig worked -2 x 10 hour shifts per !=lay, seven
days per week and was operat~d by a runner and helper
wi t"h a f'orem,an-runnei, on standby., The- airmc(s't at tachmen t
enabled rapfd progress to be made at the start of each
drillhole and it is estimated that the use of the airmast,
rather than diamond drilling f~pm the collar, resulted
in a direct saving to A.C.I. of about 19,945.

Diamo~d coring was most, commonlylcomPleted with NQWL_
equipment'and'a triple tube sore/barrel ,although reduction
to BQ was necessary in some drilQholes.." . ,t .
Longyear personnel and equlpment were found to be
generally most satisfactory and lit is recommended th'a:t'
future drilling contracts at Balfour bi awarded to
Longyear. One note of criticism regarding Longyear was
that inscifficient maintenance of the drillrig led to several
mechanical failures towards the end of the field season.

THE ~1URRAYS REWARD - CENTRAL MT, BALFOUR AREA

'ITtlderground Geological Mapping .

areas o£,:c'the: three Murrays Reward adits
drivesc'rosscuts:,were examined 'and ar-e
- 'CMclntyr,i,December 1971).

... '. -. -' ~ ~ '-"

The bulk of the 1971,-72 expJorcli:iOll programme WClS "

concentrated ill the Murrays Reward - Central Mt. Balfour
are?olt ..which is ~aken to include the fo.lurrays Reward Prospect
and tlJeCentral Mt. Balfour Prospect, immediately west of
th~ old Balfour township.

. .The acce~s-ible

and a<;so'cia.t,ed
descrHje i:[t
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The mapping indicated that ,th.e· major mineralized quartz:" "
dolomite rormation at MurraysReward Prospect lies between~n

eastern rootwall or chloritic slate and chloritic and
carbonaceous slate and si1 tstone and a \Y"estern hanging-,..:al.1
of carbonaceous and graphitic slate. The structural ~. J

environment of the mineralized zone is complicated by
the ract that the rootwall rocks dip steeply west and
young east, i.e. they are overturned, and the hanging-wall
rocks dip steeply east and are right-side-up and it is
therefore apparent that the mineralized zorie is not a
simple strata-bound syngenetic body as has been rormerly
considered.

o
The genetic aspect or the mineralization is further
complicated by the ract that at least two other minor
quartz-dolomi te zones were intersected by Adi ts No. 1 and
No.2. ""

It is COnsidered that the present location or the mineralrzed
zone is due to remobilization of an originally strata-bound
deposit into a strike fault or similar structure or .
into the axial plane of a"complex fold structure.

The Murrays Reward Adit No. J which coincides approximately
with the boundary between Murrays Reward Prospect and the
Central Mt. Balrour Prospect, intersected a thick zone of
cuprirerous quartz-dolomite which was later intersected
by DDH 16. This mineralized zone strikes about N50

0
to

60
0

W, in marked contract to the N10
0

.to 20
0

W strike of
the' quartz-dolomi te in the vicini ty of adi ts No. 1 and No.2.
This abrupt change in strike has been interpreted
as being due to a northwest striking oblique fault along
which the. quartz and, more particularly, the dolomite and
sulphides have been remobilized and concentrated.

Surface Geological Mapping

The geological succession in the Hurrays Reward - Central
Mt. Balfour area consists of the following formatious ,
from east to west.

An attempt to examine. the extensive underground workings of
the Central Mt. Balfour Prospect was abandoned due to
the unsafe nature of the adit and drives.

Chloritic slate
Chloritic Wld carboTlaceous slaty
siltstone
Cupriferous ~uartz-dololnite

(~arbonaceot;l.,s and graphi. tic slate and
.~il tstone . ''<'':"
Chloritic artd csrborlDceous slaty
siltstone
Chloritic slate
SandBtone quartzrte and carbonaceous
sedirn"nts

~ 4."'

~ ~. ..... .. \ ,::i:'
,:::'?:;....;.:..;, _.;.;:.i;"~~~",-,;:~ ... _

'.

').
It •

6 .
7 .

Formation 1.
2.

"'.~ - :. "

L,,;.A'~ .;:..~ '--;:;:' ..:~.;.;. J~'>-:L:' .. ,:.~:..;-.;::.;:.~- .~.,2:-~._:..: ..: ...-;.; -",,:~'~.:.~.
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The succession has been tentatively dated as younger
Precambrian to lower Palaeozoic and youngs towards the east.

A small weathered residual of Tertiary basalt overlies
the eastern chloritic slate.

The succession strikes slightly west of nor~h and dips
steeply east wi~h the exception of the three easternmost
formations which dip about the vertical or steeply west.
The two formations '(formations 1 and 2) to the east of the
mineralized quartz-dolomite are overturned and young
towards the east and it is suspected ~hat these ~wo II' /1
formations can be correlated with formations 6 and 7 1/ .5111.
towards the base of the successinn.

Sandstone, quartzite etc. (Forma~ion 7)

This .formatinn consis~s of grey and white quartz sandstone
and quartzitic sandstone overlain by banded dark grey
carbonaceous siltstone and pale grey arenaceous quartzose
siltstone which together form a prominent ridge about
JOO metres west of the Murrays Reward - Central Mt •. Balfour
ridge. 'The formation is about 100 metres thick.

Chloritic Slate (Formation 6 and 1)

This formation consists of medium to dark gr?en, finely
to coarsely foliated, chloritic slate, phyllite and
siltstone at least 1JO metres thick. Cleavage and
bedding are generally sub-parallel although a westerly
dipping cleavage has been observed.

Chloritic and Carbonaceous Slaty Siltstone (Formations 5 and 2)

This is a transitional formation bet,,,een ·chlori tic slate
and carbonaceous and graphitic slate and consists essentially
of banded quartzose arenaceous siltstone and dark grey
carbonaceous siltstone and shale which have been slightly
to ~oderately chloritised to the extent of imparting a
pale to medium green colouration to the pale grey quartzose
components. The boundaries of this formation are not clearly
defined due to the diffuse nature of the chloritisation
and the lack of outcrop.

Formation /. a.nd the carbonaceous member of formation 7 are
li~hologically similar and it ,;,,, consid.ered that the two
formations may form limbs of a tightly folded structure
comprising a western syncline and an eastern overturned
isoclinal. anticline.

Carl,nnnceous ar.d Graphitic Slate and Sediments (Formation 4)

~".y<:

.~;.';;.~-"'~ '" .

'..

Thj M rormatiotl occurs jlllll1ediately ""est of tfJ.e mineralized
qU:,'~Lz-dDlomite and cO)l~lsts of dark grey to black
C'll..l'bonaceous s 11 t s tone rind shale and ·graphi t'i c slate
and slaty siltstone whi,d'j commonly contain abu'ndan't
~utlrtz and quartz~dolonlj.te veins, a·few of which are
('haJcopyritic. Graphitic shear' planes and vein material
becomes more common as n,e mineral'i zed quartz-dolomi te
is approached. .
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Cupriferous Quartz-Dolomite (Formation 3)

o

Copper mineralization in the Murrays Reward -
Central Nt. Balfour area is invariably associated ~ith

quartz and dolomite which occur tog~ther in various
proportions in the form of veins, segregations and thicker
bands ( < 10 metres thick). The copper exists almost
exclusively in/the form of chalcopyrite which occurs
as small (~ 1cm.) irregular blebs or as irregular and
discontinuous stringers along incipient fractures.
Trace amounts of galena, sphalerite and other copper sulphides,
notably bOI'nite and cQvellite, occur in parts. Pyrite
is ubiquitous. A crude banding of the sulphides has
been observed in some drillhole- intersections.

Complete core recovery of the quartz-dolomite is rare.
particularly from the shallow d~illholes. Shearing,
brecciation and leaching have combined to yield fragmentary
and cavernous quartz from which sulphides and dolomi t'e,
have been partially or completely removed.

The abundance of chalcopyritic quartz and quartz-dolomite
veins adjacent to the main quartz-dolomite formation
necessitates the definition of th~ mineralized zone
by assay values rather than lithology and massive quartz~

dolomite commonly forms only a minor part of the
mineralized zone.

The, mineralized .quartz-dolomi te occurs on the surface
as· a discontinuous fragmentary and apparently barren
quartz formation

Diamond drilling

During the 1971-72 field season th~rteen holes were
drilled to a total depth of 1705.17 metres in the
Hurrays R·eward.- Central Ht·. Balfour area. The location,
depth, cost and other details of' the drillholes are
tabulated in the appendix and further described in
the drillhole reports. The individual dri.llholes are·
briefly described as follows.

':"-

.' ,. _,.:._,-..,.• '.'.c.".... _ . .,,:'~ __
<-- -" .-;:,..,,-..;_.-.~-'-., ;-"' ':.i--~~~~-
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DUH 1)

A 1.llick zone of anomalous copper mineralization was
intersected between 43.58 and 83.52 metres. This
interval containing an average of 3420 ppm Cu ~ver

an estimated true thickness of' 22.5 metres. The bulk
of' the copper is concentrated in three subzones:-

(a) 43.58 to 46.02 metres (14800 ppm Cu)

(b) 53.95 to 56.69 metres ( 4560 ppm Cu)

( c ) 71 .94 to 83.52 metres ( 7200 ppm Cu)

DDH 14
,. ~

A thick zone of anomalous copper mineralization was
intersected between 84.43 and 105.61 metres. This
interval containing an average of 0.95 per cent Gu over

,an estimated true thickness of' 16.68 metres. The bulk
of the copper is concentrated in four subzones:-

(~) 84.43 to 86.33 metres (1~78 per cent Cu)

(b) 87.39 to 93.27 metres (1.41 per cent Cu)

(c) 96.21 to 100.88 metres (1.12 per cent Cu)

(d) 102.35 to 105.61 metres (0.91 per cent Cu)

DDH.15

was intersected between
This interval averaging

A weakly mineralized zone
85.36 and 94.49 metres.
730 ppm Cu.

!'". DDH 16

A thick zone of copper mineralization was intersected
between 54.87 and 96.16 metres. This interval containing
an average of 9300 ppm Cu over an estimated true thick­
ness of 38.0 metres. The mineralized zone may be
sub~divided ~nto three spbzones:-

Ca) 54.87 to 63.39 metres (3250 ppm Cu)

(b) 63.39 to 84.13 metres (1. 144 per cent Cu)

( c ) 84. 13 to 96.16 metres (S07S ppm eu)

DDH 17.

A ""spected .i'ault; ZUJ'lo l>"twecm.. 30.liI:i and :37 .61, metres
Clll1h:d.ns an e.tvera('J~ of~ O.~).5 p"er'cenL Cll although the
bulk of' ·the coppel' o<;Cl.lrs wi thin tho interval 36.12 tQ'"
37.6h metres. ThIs interval as'saying 3.46 per cent Cu.'

.'.- .' ~
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-'''-

•



;

/
/'

/

.'\'

•

DDH 18

Traces or chalcopyrite (7625 p~m Cu) were present in a
rault zone intersected between 29.57 and 31.70 metres.

DOH 19

Copper mineralization was intersected between 6u.66 and
73.50 metres. This interval, containing an average of
4850 ppm Cu over an estimat~d true thickness of 6.5 metres,
The bulk of the copper is concentrated in the interval
68.37 to 70.15 metres, which assayed 1.73 per cent Cu.

DOH 20

Abandoned at a depth of 33.53 metres.

DOH 21

A thick zone of copper mineralization was intersected
between 38.10 and 55.20 metres. This interval containing
an average of 0.57 per cent Cu over an estimated true
thickness of 13.2 metres.

OOH 22

A thick zone of low grade but anomalous copper minerali­
zation was'~n~ersected between 67.67and 84.90 metres.
This interval containing an average of 800 ppm Cu over an
estimated true·thickness of 12.9 metres. Low core recovery
an~ substantial leaching of sulphides have combined to mask
the true grade of this zone.

DOH 23
.

A thin zone of copper mineralization was intersected between
56.99 and 60.81 metres. This interval containing an average
of 2.1 per 6ent Cu over an estimated true thickness of 3.1
metres.

DOH 21J
//-A thick zone of low grade and sporadic minerallzat.:.-:ion was

intersected between 187.00 and 232.35 'm",l,?s. Thi]; interval
can t"tinj ng an averag·e of 1240 'ppm Cu over .:An :"s tima ted true
thickness of 39.0 metres. A subzone between 206.70 and
223.6H metres contains RII average of 2800 ppm C,I over an
estimnL. (~d 1:rue tYlicknus5 of' 14.8 m0.t"J'n~. T'rl":lccs of galena
and sphi,I,,,'tte wero observed in t.()(, cui'O 01' DJ)H 24 which
was dr-i.'! Ii,,, beneath, and approxi.rnlllo]y parallel to) DDH-·16.

DDH 2",

A thick zone of copper mineralization was in~erie~ted
between 202.90 and .242 •.04 metres.' ,rhLs interval containing
a1). average of 2450' ppm eu over an 'esti:fuated tre!e thickness
of' 29.2 metTes. o

·, This zone may: be' subcrfvided into th,ee .
subzo~es', ,),P,.. tJll;~ P?sie. o1'o'co.pp.er 4;L's-i;',il5ut i 9 1l • '--0' ":', _

f .. :" .,; ": '':.=-:9_:~:.f{~ ;:".~l{i-__:..,,::,~,~{_·:"~:tJ..:\":;",.f.I::;',;;..:_::t~.;..,~~,;:::£~~~;· ':-~"--?z:);".~ -~.J ~-£.~ - '~-~~iJ ~.->~. ~,.;::,,;.::,...;~..:.:'
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(a) 202.90 to 212.46 metres (3590 ppm Cu) ,

I(b) 212.46 to 228.33 metres' ( 400 ppm Cu)

(c) 228.33 to 242.04 metres (4025 ppm Cu)

DDH 25 was drilled beneath and approximately parall"l
to DDH 13.

DDH 26

Two thin and weakly mineralized zones \,'ere intersected
by DDH 26.

(a) 144.86 to 145.91 metres ( 1800 ppm Cu)

(b) 155.69 to 158.08 metres (2306 ppm Cu)

DDH 26, was drilled beneath, and approximately parallel
to DDH 15. 0'

Discussion of Drilling Results

The mineralized zone at Murrays Reward Prospect prop~r,
i.e. between DDH 16 and DDH 19 inclusive, has been 1

intersected by nine"drillholes (DDH 10, 13, 1/+, 15, 16,
19, 24, 25 and 26) which cover a strike length of abdut
360 metres.

<:.' .'

"

Several of the drillhole intersections yielded high grade
copper values but- in ,general the potentially economic
grades occur o~er ~pparently sub-economic thicknesses
and similarly, the overall assay defined mineralized
intersections are of subeconomic grade. The mean grade
of the nine intersections of the mineralized zone is
about 0.4 per cent Cu.

The thickness and grade of both the assay derined I!lineralized
zone and the lithologically defined mineralized quartz­
dolomite formation varies considerably, both along s'trike
and down-dip, and the interpol'ation of copper values between
adjacent drillholes is of doubtful validity.

The close spacing of the drillholes, the low mean grades
of the individual drillhole intersections and the locallv
discontinubus nature of the mineralized zone indicates
that no cupriferous orebody exists at Murrays Reward
Proe'pect and it is recommended that no further drilling be
l.tn<i,'rtaken at this prospect.

Four 110]es (DDH 17, 18, 21 and 22) have been drilled at
the Contral Mt. Bal('ou!' Prospect.' Tilese drillho'lc,s covering
a strike length or abo,d: nSf) metres. Only on(' 01' th,?se
drillhole?, DDH 21, eun bo regardc-:d as having Jntersected
potentially econol1l1'(' "opper mineraliz", Lion, although DDH 17
inters'ected a thiT'1 h.i.t~~'h r:~.rn.df; 7ione' \vhlch is interpreted. a5
be:ing an extensioJl ".1" Lltc' Il1Jnend,i>:cd fault intersected to
tho south east by J)DI{ 16.

J

;~~

l,~,~;:,~/-:,~ :,.;::: ',,:>;~ :;.~;![::r': ~,;~,'~'.c.,
Cant r
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The old exploratory workings of the Central Mt. Balfour
Prospect are situated between DDH 18 and DDH 21, a strike
length of about 300 metres, and it is known that a small
tonnage of high grade ore was mined from these workings.
It is conceivable that a small orebody exists in the vicinity
of these workings, and it is recommended that a limited
amount of diamond drilline be undertaken in this area. ,

The only drillhole south of Hurrays Reward (DDH 23) yielded
encouraging assay values, a 3.1 metre interval contairring
an average of 2,1 per cent Cu. Little is'yet kno~~ of the
geology of this area and it is recommended that exploration
be continued in this area; such exploration to include
costean geochemistry, geological mapping and diamond
drilling.

THE CLUMP PROSPECT

Diamond Drilling

A cupriferous quartz-dolomite zone defined by costean
geochemistry and an I.P. survey was tested by six diamond
drillholes during 1970-71. Significant amounts of core
loss and leaching of sulphides hampered meaningful estimates
of the grade of this mineralized zone and during 1972 two
deep holes were drilled in an attempt to intersect the
mineralized zone below the zone of leaching.

DDt! 27

This drillhole was sited so as to pass beneath, a d
approximately parallel to, DDH 9 (the northernmostZdri11­
hole of the 1970-71 field season! and was complete ~t a
depth of 325.37 metres after intersecting a slightlyl
cupriferous zone between 274.30 and 295.33 metres. }ThiS,
interval containing an average of 1080 ppm Cu over an

/

estimated true thickness of 19.8 metres. The copper occurs
as chalcopyrite associated with quartz and dolomite w~thin

sheared and fragmentary carbonaceous siltstone and i ~ \ '
concentrated in two sub-zones:-

\

(,

(a)

(b)

274.30 to 280.00 metres (2660 ppm Cu)

288.42 to 295.33 metres (1020 ppm Cu)

DDH 28

The drillhole was sited so as to pass bellcath the old Clump
Prospect exploratory work:i,ngs anti DDH 1 (Tlte sou thernmost
dri1.111OJ e of the '1970-71 Field Season), and was ct..mpleted
8. t " dt~ptJ1 of' 354.18 m" tres "fter intersec ting a -£6n:e of
sJ <Hlllely Anomalous copl;':r mi"eralizatinn between 304.62 <:
and '}09.09 metref:;. 1'bj $ lnlerval' cont;;a:l.ning an a.verage of ""-
51H) ppm eu. Min'or trac'", .or cppper ($. 350 ppm eu) occur in"""
th,: vtcini ty of th:is rnin.,r':l,liz'ed zone"

,-

Th,~ low grade, intersections made by these two drillholes
indicates that no grade :Increase occurs with-'increasi'ng
depth and it is recommerided that ~no f'ur,ther e'xploration
carried ,out at the Clump Prospect., _~,,}... '

- - ~.

~;-;~.; /; :;,<,:.~ <\~;
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Geological Mapping

Surface geolcigical mapping at the Clump Prospec~

(Jackaman, 1972) revealed that the mineralized quarLz­
dolomite occurs conformably within a sequence oC
sandstone and carbonaceous ~'-<~LL~~-L~~~~~

. -
Costean. geochemis try indica ted that the minerali z. ,-d quartz­
dolomite extends south of the southernmost drillhole at
the ClumpProspect.

SPECIMEN HILL AREA

Geological mapping of the Specimen Hill area revealed a
succession o~ quartz sandstone, sandstone-shale, siltstone­
shale and chloritic carbonaceods shale within which occur
hydrothermal cassiterite-wolframite vein~ and at least
one hydrothermal quartz-chalcopyrite-galcna-sphalerite
vein system (Jackaman, June 1972). No economic significance
is attached to this mineralization.

I I

RECOI-IMENDATI ONS

(1) A short programme of diamond drilling to be carried
out at the Central Mt. Balfour Prospeco between DDH 18
and DDH 21. If the results of this programme are
encouraging then the drilling is to be extended north
between DDH 21 and DDH 22.

(2) Costean geochemistry, geological mapping and diamond
drilling to be carried out south of Tin Creek al.ong
the extrapolated strike of the Murrays Reward
mineralized zone.

(3) A geological examination to be made of the Pierp~t

Morgan and South Balfour Prospects several kilometres
south of Murrays Reward Prospect.

~..•

(4)

( 5)

(6 )

No further exploration at the Clump Prospect.

No further exploration at Murrays Reward Prospect.

It is further recommended that should the exploration
programme proposed for the 1972/73 field season yield
discouraging results then A.C.T. relinquish title on
EL.16/68 and cease exploration in this~area.

REFERENCES

Jack"","'", B. 1972 The geology oC the.Clump Prospect
A.C.I."Heport

/- .

.l5LE II"ti t 1cd report on the geolol~y of"
LIlI1: S't~·(:lmcn Hill area.

McIntyre, M.H. 1971 Miner,,!. exploration in EL.16/6'8
Balfuur, Tasmania
A.C.I. Hcport
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A nlL'llbe'r of occurrences ot,h\i.priferOUI' mineralizatioq described by
"

Ward (1911) lie wi thin l':.L. 16/68 south of Alt. Fra.nkland but are not
, . !'

conto.ined wi tidn the area, covered by the a.vai lB,b(e plans or aeria.I

photogra,phs o.nd ho.ve yet to be cJ>alIlined by A. C'. I.Minero,Is pty Ltd.

The foLlowing descriptions are summarisod from 1'/0.r4s report wi th

reference to Plate V (Hount Ha.l'el ton Alineral Lea,ses) on which a,re ma.rked

t.ho 10il1oral Iea,ses in f'orce n.t tha.t time.

The leases a.re concentra.tod in the ·following genera.l area;

(0.) Southeo,st nf Mt. Fra.nkland

(b) Doherty's Pimple to the Lindsay River

(c) Wa,ra,tah Creek

(1) Lea.ses southea.st of lit. Fro.nkland
, i

Leo.se 4302

Ca.vernous, limonitic and pyri tic quartz occurs neo,r Wa-rata.h Creek

in the nort4ern pa,rt of lea.se 430f! .. 'rhe qua.rtz strikes about northwest.

Si li cified sandstone conta,ining cavities aftor pyri te occurI' in the

..-",stern po.rt of

GJ1aptzi te wi th

this lease.

Lease 4'346

lea,se 4359 aI;l~ strikes o.bout no,.thwest. Limonitic

. i f
cavi ties a,fterpyrit.e· outcrops iil the souther.n pa.rt Of

This lea.se includes a·n outcrop of dense, slightly limonitic'

'jua.rtzi te conta,ining n, few cavities after pyrite.

Lea.ses 4281 and 4282

A well-defined 'rnineralized zone is ma,rked by ·the presence of quartz,

•..
,,/'

,

•
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limoni te o.nd hemati"e, OJld o'ccurs as a. series of oVllrlapping (en echelon?),

,.

o

leI\~es a. few metrEjs lon~ and less tho.n !lne metre thi cle. A fim trenches

reveo.ll!d that the q~arh is heo.vi ly fro.cturea and contoins pyrite O.n,d

trlj.ces Qf copper, p.nd that the "itne1'll.lized ~one stri!<es 1I01'tinrest aJ1d

dips toward the west.

In lease 4282 the minero.li~ed quartz becornes .thicker (1.8 IlletreS!

ang. JIlor~ 1U6,ssive.

Lease 4358

A sma.ll outcrop of limonitic ond. pyri tic quo.rt·?, OCCllrs 0ll ·this le~.se.

(2) Leasell bet1Veen DOherty's Pimple a.nti the Lindsa.y River
& • .;

fJ. ma.jo1' zone of minli'ra.lization in this q.rea. extends from LeOl;le 3483

to Doherty's Pi"'ple a.11d ca.n be tra.ced on the surf".ce for !!>bput 2 ici.!Ollletres.

~ease 348:;1

A : trench a·cross a quartz outCl1PP (<: I metre tid ck!< on th", ill)rtlll'rn

boundary of thill lea·se exposed pyrHe un!l tracell (If CQvelli teo 'Pli/>
'.>;.)

minerali zed z~llle dips toward the !'outhwest w4crea.s .the encl\,sing i1'on-

stq.ined slate has u. 8ha.11ow dip towards theeo·st. \.

I '

A short .dista.nce to the southeast themilleralil'ed Z(llle is ".bout

3 metres thick ap.c;IcOl)lli/>ts of slightly pyri tic qua.l'tz conta.iniqg tr~<c~s

I
of cha.lc0l)yri te and covelli teo The pyri tc ,,-as found to cOl\1;.oi1:\ 0,5 per

cent C\l, The footwa.11 Illata conto.i"S il'regu1a.fmprefi;f\0.tioIlS of <juoTtz I,"HI.

hCff,n,-';.i"'e over u ·l.hickness' or 23 metres.
<

'Il!0!3 a.nd termina·te$ a.brl,lptly a.gainst the nm.ill miner".lj.zed ",oll\! which

dl'j. ve,n tQwQ,n!s the inters~ction of the two' minera·li ze<[ zOII!'s,.
I

.,

. I
..

I <



fl. trencll a·bout 10 metres frqm the western bowldan' of ·th:i,s lea:8'"

On the sQu1;h i:)a,n4 of thl' !.,indsq,y 'River nell·r the I;outheas1;ern QpW>(111,ry
"
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pf Lease' 3483,. t"os/lla,ll excavations e~osed bll-nlled jJyri t e 1'l-n(1 stibni te

" I'

I
r

I
I
i

amqu'lts of cha.lcopyri te n.nd cpvelli teo

A deep trench a,cross a qua,rtz outcrop reven.led about 4.2 JlIetre~ qf

quu.rtz (with chlorite, sericite and ba,nda of se(1imcnta.ry rock) conta·inin~

pyri te, cha·lcopyri te ll,nd ma.ssi VI' covelli teo l'he mip-erali zed zone dips

towa,rd the southwest in ea,sterly dippingpyri tic qUllrtzi teo

Le8.se 3607

o An n.di t on this lell,se intersected a,hout 24 metres of fractured

(brecciated?) sla.te and a.bout 2.7, mett'es of quo_rtz containillg pyri 1;e,

. covelli te anr:\ c.ijalcopyri teo
,

A second mineral'ized zone on this lea_se strikes 110r1olllvest , the oU1;croP
.-

consisting of iron-staillEid qUD,rtz with common cavities 'I,ftel" pyrite.

Lea,se 360,5

A quartzose /llinera,lized zone a,hout 3.6. ljletres thi cj, outcroJ'ls in

the. celltre of this leo_se and strilces abollt ENE. At the time of \'Ia,rds

vi "i t an adi t was being dri ven towll,rd the mi n"ra.li ze4 zone.

o
Leq,se 4222

This lea,s!," conto.ins two sma,ll developmen1-s of quartzose a,nd sli.ghtly

limonitic vein ~?terial~

L

i
I

I

Ii
I

I:
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A few shallow treflclw" e»pos!'d a. quartzose Illil~era.lized zone 'ltriking

slightiy west of north a·nd dipping toward the we"t. 'fhe minera;lized.

z\lne cOlltains pyri te, cha.lcopyri teo and covelli teo Severa.l other limonitic

. quartz' outcrops occur on these. lep,ses.

North of "'el\,se 4360, iron-sto.ined dolomitic <)1J.artz (~1.2 metres

thick) coptaining cba,lcopyri te a,ncl covelli te CRn be trq.cecl for more

than 1.5 kilometres.

Le!lose 4605

Silicified sa.ndstone and slate conto.in nUlHerous cU,vities a.fter pyrite.

Lea·se 4606
" j

Lease 460'/, .

A weq...dof'i"ed. 'lua,rtzllse millera,lized zone .strikes, slightly ljO",tlj

Q:l"eas t. o,/)d lI, fe,,' trenches reveo.l ed co.verllOUS \",fter do lo",i to) qua:rtz

C(lI1to.iljil1g pyrite, cho.lcopyri ~e a.nd covelli te. The Ol!tcrop CaJl Qe traced,

l'Ior'\.h of lease 4(j07 lind e~st of Lease 4672 a 'lua,rtzose minernlized

zOlie, strildng slightly p.orth of west =d COllta.iniflg pyri te, cho·lcopyri te

~nd cove~lite, ca·n be trll·ced fill' Qver 100 Plet,res •

.i3) Lea,ses in the vicinity, o'f Wo;ratll.h, Creek

Leases 3676, 367'/ and 42~7 \South va.Hour I'rospect)

Severa.l 'luo,rtz outcr9ps occur wi thin these lease:;; but reio,tionallop'l,

if any, between the outcrop:;; are unJillown.

•



It Q411,rtz outcroi' 'wi tb supdued relief strikes a.bout NNW lI,cross
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. I,ease O<l77 a.nll a, silll,llow tren.;h a pross the outcrop e'Wosed irop.-stll·ineq

slate a,nd pyritic quu.rtz.

The ma.i.n South Bu.Ifour Prospect workings occUr Pll Lea.se 3676, .1\

short adi t driven WSW from .1<ije wester'l bo.nk of \'Io.ro.tall Creei, intersected

0,[;) met..e!! thick conta.ins chp.IcQpyrite and C;ovllllite but high grl,l·(!e

cOllper mii1el"nlizatiop. is restricted to a 35cll) band iwa.r the a·lii t P9r~l.

'j'h~ encIosi!lg sedilllf;lnts a·re iron-sta.inlld and contQ.in cuprifl'rllUS Vclniets

a./ld COQ1Jl1Qn copper 'Itains over a· thicJmess of 12 metrell. The minerll·li"ed
"

zone a.nd the hQst rock dip tOTia.rd th\! west o.ud east respectively.

A shor'~ Msta.nce soutt>' of the adi t'o.n· lJ metres sllQ.ft yielded

severo.l tons of high \,ro,dEl copper. Qre ~rol1) a minera,lized. 2;9ne ~.l:r metres

thit:;~.

un the ea.stefl! side of l1arQ.tllh (;reek !l,t", tWQ pa.raU", 1 gOSSOJlOUS

'juortz outcrops stril;::j.ng llorthwes·t. A short adi t e'W0se!l a dolomitic

miIlern.lizeq zone conta.ining quartz, pyri te, ma.gneti te, covell~te a·nd

CilQ.lcopyl'i teo A liha,rt on ·this mineralization wo.s a.bn.ndoned a.t o. depth

Lea,se 4~B6

An i s Q10:ted oU'~crop of limoni tc occurs on this leo.se.

;"eo,se 4245,

This lea.sll ,cQnta.ins two outcrops of iron-sta.ined qUjl.rtz one of

wpic4 is cupriferous.

Lea.se 4:;:10
¢ $

This leo,se conta.ins a.n outcrop of limonite-stained quartz wi t~

----~_-:.
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ca,vities after pyrite.

Lease :.1723

A nwnber of pyritic qua,rtz 'outcrops OCcl1r On this lea.se.

Lea,se :.I'{\JH

A trench on t.his le6·/>e I'''llQlled "?Il,v;ily pyri tic qUll,rtz abpq1' 0110

metrell thi cl<.

Leases :.IbH4 and 3bH5

'fpese leases contai'l II- subdued and 1'001' ly lIe fined qva.rtzos\l

mineralized zone.

Lease 3682

This leo.se contaills massive. quo.rtz 1fi th ca.vi ties G.fter pyrt te.

Lease 4228,

SandstQne cQlltr.t.ining G. fe" pyri tic quo,rtz veins occJrs 0" this lea!!e.

DISCUSSION--.. , '1

t,

"

'l1>e old !nilleral lea.ses bet1feen 'Dohertyl s l'impleq.nd the Lilldse.y

River conta.ill pot\lntiu.lly econpmic cuprife'rpv~ illj.nprll·lizu.tioq q'ild

expll'ra.tion of this !I.reo, is justified on tIle basis of a.ppn.r!,nt !?rade
I

(massi'Ve covelli te on lep,se 3603 a.nd py,,-ite contll.iming 0.5 p!'r 'lent eu

on lea/lo 3483/, thickness (from'a.bout l'to' 4.2 metres) a.nd o.lo,'g~strqw
. I . f

continuj. '\-Y (ul' to ? kilomptre;».: I ,

'fhe leo.I>e,9 in tAe viGiniti of lIo,rntall l;:rpel\ ('ltller t1lU.}1 th'ij 'lquth
I ,

llalfour Prosp<1<;t) a.~c;r tl)080 southC'l-;>t of lrlt. Pm1141o~11l db j10t Q,Ppell,r

to warrq,nt fUl"~her ipve'}ti~l':~ion.

'fh~ cupriferous minerQ·!i'Zll·tioil ill tl)~' PQ4l'rty' Ii Pimble-4ind~Q'Y

River a·rell. (the Lindsa.y Prospect) avpear~ to, he idell~iqu~ ".~ til tha,}

occurring at :post other prospepts in the jla.~four lI.rea., tha.t is,

\

t



ca,vernous quartz \loqtai.nin,<; Pyri te, chnlcopyri te a.nd covelli te nep.r

,'..... ........I '
i

the surfa.ce and dololni tic quattz containing pyri te 81'\(l. ci,s,lcopyri te at

depth. One exception is the occurrence of bS.Jll!ed pyrite o,nd stibni te

on lease 3483, stibnite not being recorded from any other part of the

&,lfour areo,.

'1'he minera.lized zones strike n.bout northwest and dip about the

vertica,l or steeply west in carbonaceous sedimcl1ts which dip tpl'p,rd

t4,e !,ast. 'rI,ese sediments commonly contain sl,jlphide bea.ring qy.ar~z veins

. a.nd se~r'i'ga,tion,s e;,:tending several met.res on either sid!,' qf tI,e

minero.li;;;o:<1 zOne proper.

bet,ween oIle. and two hours wn.lk from the end of .thepl'e'Jent vehillulp.r

tro,ck aml- ill prl!pr to cll,rryout 'letai led invest.igo.tiqns ill' [·his arllp·

the construction of a1'\ a.ccoss tre,cl' would be llecessa"ry.

An wlre~ord~d (.:opper pro:spect is believed to Ij.e on or close to

the Lin<).say Rivel" Qr 1;.ributa,ries. Ur. E.Dayley IP!'"I>£{)'ldor of DO·UOUI-)

wishes to 8,,11 t1>e loco.tioll of a. Copper prospect which, he ma·intp,ins,

consis ts of Iilinlcopyri t!' occurring oq tlle E;urfa.<;e ill a'll 1,!lW'i'p,thPl'ed

condi tion. '1'hil; occurrellCe ill1plies that loca.l E)rosion ha.s kept pa.ce wi th

oxidation ond lell-ching qf the sulphides such a.s would OCCl,jr in p. stream

chnnnel.

The Lindsay Prospect lies outside the area. c\>vered by plans Ilr

n.erial -photogre.phs held by A.C.I. a.lthough a. Lri.nds a.nd Surveys set of

photographs (1 : 50000 sco.Ie) would he sui to.ble for reconllo.issa.nce worl,.

rtECOmmND4'fIONS

It is recoljllnended that preliminq.ry explore.tlon be ca·rrie(l out a,t

the Lindsay Prospect.

_ ..'",",", -~-- .,...~, ~ ---------.--.---'----r-'-........---.~

I,



,
(

'.

I NTRODUCTI ON

UNDERGROUND MAPPING - MURRAY REWARD 63se71

The accessible ~reas of the two main adits and associated drives and cross­
cuts exposing the main areas of operation during the early exploration and
exploitation of the Murrays Reward mine, together with a third exploratory
adit, have been mapped on a scale of 1:500.

GENERAL INFORMATION

The Murrays Reward mine was the only producer of any significant tonnage of
copper are on the entire Balfour mining field. Between 1909 and 1917 about

·6177 tons of are were mined, and of this total over 96 per cent was produced
during the five year period 1909-1913 (Thomas and Henderson, (1943.» The
grade of are 'parcels was reported to range between 12 and 35 per cent Cu
(Moore 1912).

Three adits, one main shaft and a considerable amount of associated drives,
crosscuts, raises and'winzes were constructed during the 'exploration and
exploitation of the are body. The main shaft was about 97.5 metres deep but
is now collapsed and flooded and is inaecessible. Similarly for all raises,
winzes, and for much of the adits. Of the five original levels only the two
near surface ones are even slightly accessible. All stopes are inaccessible.

This ore-body has been the subject of at least one published (Ward, 1911) and
two unpublished (Moore, 1912 and Thomas & Henderson, 1943) reports.

THE ADITS AND ASSOCIATED WORKINGS

NO.1. ADIT

(a) Introduction

The portal of No.1. .adit is' situated at the -base of the eastern flanks of
the steep Murrays Reward - Central Mt. Balfour ridge.and lies at an ele­
vation of about 204.2 metres. The portal has co-ordinates of 435198N,
319946E (Australian Map grid) and the adit was driven towards the, west for

64.5 64.5 metres on a bearing of about 2550 (true).

An insignificant amount of driving (4 metres or a bearing of 1450 (T) and
2 metres on a bearing of 3250 (T» was undertaken about 35.5 metres from
the portalli. These drives attempted to follow a narrow (k30 cm) quartz
vein containing pyrite and secondary copper minerals, but was soon aband­
oned.

The adit intersected a major quartz-pyrite-chalcopyrite-covellite lode
about 44.2 metres from the pottal. S~oping of this lode was carried out
from drives on bearings of 1590 and 3390 (T) -and a raise was connected to
the surface from the point of intersection.

Further driving (1.8 metres and B~2 metres on bearings of 1520 and 3320

(T) respectively) was undertaken along a thin ( ~25cm), cavernous quartz
vein about 51.8 metres from the portal.

Although the main drives off this adit have collapsed and are
ible, the remainder of the adit is still in fair con81tion.
workings off the No.1. adit formed the No.1. level.

(b) Geology

now inaccess­
The mine

The initial 20 metres of this adit has exposed chloritic slate, shale and
phyllite which strikes between Nand N 100 Wand which dips steeply west.
Locally preserved graded beds indicate younging towards the east, the
seqoence thus being overturned.

__.---!~o types of lineation were observed in these chloritic rocks; .

(a) Crinkle lineation plunging towards the south,

(b) Mineral lineation in the form of preferred orientation of oval to
acicular chlorite(?) porphyroblasts which plunge roughly parallel

tbo the dip of the bedding.

. .2/



638(172
- 2 -

(b) Geology (cont)

A weakly developed cleavage dips towards the west less steeply than
the original bedding suggesting the presence of an asymmetrical
anticline towards the west. Bedding plane cleavage is also suggested
by phyllitic surfaces psrallel or sub-parallel to the original bedding
planes.

A minor fault, striking about N 200 E and dipping about 500 west, occurs
within a poorly defined transition zone separating chloritic rocks on
the east from darker and more carbonaceous rocks en the west. The fault
plane is marked by a thin (~2 cm) pyritic quartz vein.

The inter~al between about 20.0 metres and the main lode at 44.2 metres
consists dominantly of carbonaceous, (although 'slightly chlorAtic in
parts) shale, slate and phyllite containing _ few'thin pyritic quartz
veins and rare thin (k5 cm) bands of carbonaceous quartzite. Dark
grey to black graphitic bedding and cleavage plsnes also occur locally.

Locally preserved graded bedding occurs in the form of pale grey sedi­
ments (base) grading up into dark grey and'apparently finer grained
sediments at the top.

Quartz veins become more common as the main lode is approached and
thin (k 5cm) pyritic quartz veins were intersected at 24.5, 2B.0 and
32.0 metres. At 333.5 metres caveroous and moderately pyritic quartz
vein (15cm) was intersected.

At about 36 metres from the adit portal an attempt was made to drive
along a quartz vein strikingN240 Wand dipping about 700 W. This
vein is friable and cavernous (after sulphides and carbonate?) and
contains abundant pyrite and sporadic covellite and green malachite
stains. The drive was abandoned after a short distance, the vein
apparently not increasing in either thickness or copper content.

Many thin (~5 mm) quartz veins, commonly pyritic, occur within the
carbonaceous sequence and are commonly parallel or sUb-parallel to the
bedding planes.

A sheared zone of carbonaceous slate occurs immediately adjacent to
the main .lode between about 42.7 and 43.7 metres. This slate has a
variable strike and dips vary about the vertical. A few minor faults
are present and quartz veins are common; thin quartz veins ( ~5 mm)
commonly parallel or sub-parailile~lto bedding and thicker (~3cm) veins
commonly discordant. The quartz veins are irregular and discontinuous •

.iJ

The main mineralized zone was intersected at about 43:7 metres and was
reported by Ward (1911) to be about 3.6 metres thick~ The drives and
stopes on this lode have collspged on either side of the adit and direct
examinat~on of the lode is restricted to observation through rotten
timbers supporting the collapsed raise. The lode appears to consist
of massive white quartz which is moderately to heavily iron stained in
parts and which contains sporadic concentrations of covellite, mala­
chite and pyrite. The 108e appears to dip steeply west, an observation
also noted by Ward who had easy access to the drives and stopes at the
time of his examination of the ore-body. The actual dip of the lode;,
cannot now be measured accurately.

The rocks on the western side of the lode consist of sheared and
deformed dark grey and black carbonaceous and graphitic slate from
which almost all traces of the original bedding have been obliterated •

.. 3/
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(b) Geology (cont)

This zone contains abundant deformed and discontinuous quartz veins
many of which are pyritic and cavernous. A few veins contain, or
are coated with, copper carbonate and/or sulphate, the most· notable
examples occurring at 59.0, 59.4 and 60.8 metres. .

80udihr-like quartz pods or lenses occur at 58.0, 58.7, 59.4 and
61.9 metres and like most quartz veins in this zone are commonly
parallel or sub-parallel to the.cleavage.

A major synclinal fold, plunging 350 towards 1600T, occurs at 62.1
metres.

The third drive fifom the No.1. adit occurs at about 51.8 metres and
was driven on81s1ightly cupriferous zone of quartz veins. The drive
had a total length of about 11.5 metres most of which was driven from
the south side of the adit on a bearing of 1520 •

NO.• 2. ADIT

(a) Introduction

The portal of No.2. adit is also situated at the base of the eastern slope
of the Murrays Reward- Central Mt. Balfour ridge at an elevation of about
199.6 metres,! It lies some 120 metres south of No.I. adit, has co-ordinates
of 434B26 N, 320043 E (Australian' Map Grid) and was driven towerds ·the west
for about 39.2 metres on a bearing of 2490 (T).

Some difficult$ry was experienced in intersecting the expected main mineral­
ized lode and several drives and crosscuts were constructed (see plan)
in an atte~~t to locate the main lode.

(i) South drive. This commences about 28.2 metres from the adit portal
and extends for 12.8 metres on a bearing of 1910 T.

(ii) No.1. (southern) crosscut commences at the southern end of the souther
drive and extends for 7.4 metres on a bearing of 950 T.

~ii) North drive, This drive commences about 27.0 metres from the adit
portal and continues for about 50.5 metres on a slightly sinuous
course towards 3540 T.

(iv) No.2. (central) crosscut cpmmences about 20.0 metres along
drive from the junction of the north drive and the adit.
cut is 4'.0 metres long on a bearing of 910 T.

the morth
The cross-

(v) No.3. (northern) crosscut.
drive with the main stoping
28.0 metres along the north
on a bearing of 2410 T.

This crosscut connects the northern
drive to the west. It commences about
drive and extends for about 22.5 metres

(vi) From the western end of the No.3. crosscut further driving was under­
taken;

( a)

(b)

3.1 metres on a bearing of 1860 T

an unknown distance, initially on a bearing of about 60T and then
detering to about 3200T, This drive is now in a state of collapse
but old records suggest that it's total length was about 90 metres,
along part of which, stoping was undertaken.

The mine workings off the No.2. adit formed the No.2. level •

•.4/



NO.2. AOIT (cont)

(b) Geology

- 4 - 638('71

The initial 17.8 metres of the No.2. adit consists dominantly of chloritic
slate and shale striking between N7E and,N27W and dipping towards the
west at angl~'between 620 and 900• The slate is medium tv dark grey­
green and originally consisted of a carbonaceous shale.

The bedding planes commonly have a phyllitic sheen and it appears that
a slaty cleavage occurs parallel to the original bedding.

As in NO.1 adit, two types of lineation were observed;

(a) a crinklll lineation, which'may mark the location of incipient orag­
folds, this lineation plunges towards the south at angles of 350
to 400 •

(b) A minaral lineation con'sisting of elongate chloritic (?) porphyro­
blasts was observed to be plunging 870 towards 2540 (T) about 12.1
metres from the portal.

At about 5.2 metres is
620 towards the west.
quartz vein.

a minor fault which strikes N52W and dips
The fault plane ,is marked by a thin (~ 2cm)

A thin ( ~ 5 cm) pyritic quartz vein
coating occurs at about 6.? metres.
dips about 850 towards the west.

with a prominent limonite
The vein strikes N90W and

r

A massive quartz vein (.~ 40 cm) at 17.8 metres co-incides with the
boundary between the chloritic slate to the east and carbonaceous
,and graphitic slate to the west. The vein is pyritic and iron stained,
sttikes N80W and dips 800 towards the west.

Graphitic and carbonaceous slate containimg several pyritic quartz
veins occurs between about'18.2 and 21.5 metres. The slate strikes
about N200W and dips steeply west. The q~artz veins in the graphitic
zone are up to about 35 cm thick, and are commonly pyritic and one
vein at about 18.7 metres contains very rare traces of chalcopyrite.

8etween about 21.5 and 26.7 metres is a zone of massive quartz con­
taining sheared and deformed bands and fragments of black graphitic
and carbonaceous slate. The quartz' occurs as veins, ranging in siz,e
from minor (~5 cm) to massive ( k60 cm), which contain sporadic py­
rite and traces of chalcopyrite and thin coatings of copper carbonate
and sulphate. The whole zone is moderately limonitic.

The quartz zone appears to have
striking N40W and dipping 570E.
the footwall of the fault.

a western fault boundary, the fault
Sheared graphitic slate occurs on

The south drive intersects soft, brown (altered?) carbonaceous slates
and clack grey carbonaceousalates striking between N'and NlOoW and
dipping about the vertical or steeply east.

About 5.0 metres along the south drive a minor isoclinal anticline
plunges 550 towards 1650 and appears to 'have an axial plane dip
towards the west.

At the eastern end of the No.1. crosscut a minor fault striking
N780W and dipping 700N, separates brown iron-stained slate containing
numerous pyritic quartz veins from the soft brown altered (?) carbon­
aceous slate.

The western 6.0 metres of the main adit, west of the south drive,
consists of dark grey and black carbonaceous and graphitic slate.
At about 37.6, metres -So strikes N200W, dips 870E and youngs towards
the east and 5, strikes N380W a!1d,j dips 850W.

. .5/
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The north drive intersects sheared black graphitic slate con­
taining numerous irregular and discontinuous quartz veins many
of which are irregularly coated with copper carbonate and/or
sulphate. The slate strikes about N150 Wdips steeply west,
and extends about 20 metres north along the drive.

medium-grey carbonaceous slate with numerous crinkle lineations
plunging 350 to 550 towards the south,and commonly finely lami­
nated is intersected about 27 metres north of the adit/north drive
junction. This slate is fisBle and, unlike the black slate imme­
diately adjacent to the south, is not sheared. It strikes between
N40 W and N19 0 Wand dips about the vertical. The plunge of the
lineation appears to decrease gradually towards the north from 450

to 25 0 although locally the plunge varies considerably. North of
the No.3. crosscut, this slate is intersected at a ·very acute angle
by the continuation of the north drive. Quartz veins are rare in
this carbonaceous slate.·

As the north· drive w8s.unsuccessful in the attempt to intersect the
mineralized lode, a third crosscut was driven towards the west and
intersected the southern extremity of a copper bearing quartz lode.

Ab the eastern end of the crosscut a number of what appear to be
quartz filled tension gashes occurring in black graphitic slate
strike N370 W and dip 25 0 toward the west.

The rocks intersected by the No.3. crosscut are carbonaceous or
graphitic shales and slates. The darker graphitic slates are commonly
sheared and retain little trace of the original bedding and are usually
associated with pyritic quartz veins. The pailier carbonaceous slates
commonly retain evidence of original sedimentary lamination and 11.3m
west of the north drive/No.3 crosscut junction a banded pale grey and
dark grey carbonaceous slate occurs in graded beds younging east.

The No.3 crosscut has intersected many minor and several major quartz
veins, a few of which have slight coatings of copper sulphate and/or
carbonate. The veins are commonly pyritic and leached and are more
or less coated or stained with limonite. They commonly form quartzose
zones consisting of several irregular and discontinuous veins contain­
ing bands, blacks and fragments of sheared and deformed graphitic slate,
the whole ·zone· being pyritic and iron stained. Thirl (~5 cm) quartz
veins are ubiquitoos along the crosscut;

The major quartz veins or quartzose zone occur at;

11.9 to 14.9m; - quartzose zone consisting of a number of quartz
veins, friable and leached in parts occurring within finely laminated
carbonaceous slate and containing numerous blacks and· fragments of
carbonaceous and graphitic slate.

16.9 to 17.2m : - white, cavernous quartz vein with thin (b 5 cm)
parasitic veins on either side. The western boundary of this vein
coincides with a fault striking north and dipping 45 0 towards the
east with the east side apparently up. The fault plane is marked by
minor concentrations of pyrite.

18.3m:- a cavernous, irregular and discontinuous quartz vein (~10 cm)

19.5m:- a pyritic and slightly cavernous quartz vein containing an
irregular and discontinuous band (k5 cm) of massive pyrite. The
vein strikes N380 W and dips 700 W.

At the junction of the No.3. crosscut and the No.2. level drive occurs
a southerly plunging isoclinal anticline, the axial plane of which
appears to coincide with the location of the· southern extremi~y of a
cupriferous quartz lode. Stoping of this lode was carried out during
the early exploitation of the mine but the stopes are now inaccessible •

..6/
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The isocline occurs in pale grey and dark grey carbonaceous and graphitic
slate which young towards the east and west on the eastern limbs of the fold
respectively. Disrupted dragfolds which have a zone of shearing along their
axial planes, can be observed in parts. The major fold defined by the drag­
folds plunges about 500 towards about 1600(T) and the axial iDlane strikes
N190W and dips 72oW. The plunge of the fold corresponds with the plunge of
the crinkle lineation observed at the eastern end of the No.3 crosscut and
along the north drive.

On the roof of the southern end of the stoped area is an irregular quartz vein
(approximately 30cm thick) which coincides approximately with the location of
the axial plane of the isoclinal anticline and which appears to increase in
thickness towards the north, Le. in the direction of stoping. This' vein
contains an irregular and discontinuous band of massive sulphides, pyrite &
chalcopyrite. It strikes about N70W and dips steeply west.

The apparent coincidence of the lode and the axial of the folds leads to three
interpretations regarding the genesis of the Murrays Reward deposit or, ~t least,
that part of the deposit located at this particular position.

(i) a structurally controlled hydrothermal orebody deposited during or after
the period of folding and whose present location was influenced by the
existence of e sSReer zone parallel to the axial plsne of the anticline.

The The orebody at this level appears to dip steeply west parallel to the
axial plane of the fold and early mine plans indicate that the orebody
as a whole also dips steeply west. Theorebody at this level appears to
plunge about 500 towards the south as does the islilclinal anticline. Simil­
arly, Ward, after an inspection of the working mine considered that the
oreshoots plunged towards the south. These observations suggest a signi­
ficant correlation between fold structure and lo'cation of lode material.

(ii) a syngenetic sedimentary deposit which has undergone subsequent folding.
The similar positions of the lode and fold are possibly due simply to
coincidence.

(iii) a syngenetic deposit, subsequently, remobilized during a period of deform­
ation and metamorphism and whose later concentration was influenced by a
shear zone parallel to the axial plane of the fold.

NO.3. AOIT

(a) Introduction

The portal of No.3. adit is situated at the base of the western flanks of
the Murrays Reward - Central Mt. Balfour ridge at an elevation of about
200.6m. It is approximately 200 metres northwest of No.1. adit, has co­
ordinates of 435542N, 3193B5E (Australian Map Grid), and was driven towards
the northeast on a bearing of N510E (T). , The adit is about 114.0 metres long,
the final (northeastern) 15 metres being driven on a bearing of about N700E
(T). About 62 metres from the portal, driving was commenced from either side
of the adit on bearings of 1250 and 3050 (T), the total length of driving
being about 11.5 metres. At the end of the southern drive a winze was sunk
to a depth of about 15.2 metres (Moore, 1912) but has been flooded and is
now issuing a small flow o~ water. No other workings occur from this adit
and no ore was produced.

Since the early exploration ceased in this area, the
adit became flooded to a depth of about 1.B metres.
and the adit is still in fair condition.

portal collapsed and the
This has now been drained
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NO.3.ADIT (cont)

(b) Geology

The initial 36 metres of the No.3. adit intersected hard, dark grey to
black carbonaceous and graphitic slate in which the'original sedimentary
bedding has been largely obliterated. Several S planes occur, one of
which may coincide with the original bedding, which appears to strikes
variably about Nl50W and dips steeply ( ~ 750) west. The cleavage strikes
roughly north and dips towards the west, usually less steeply than the
original bedding. Rare euhedral sedimentary (7) pyrite was observed.
Quartz veins are very rare in this section of the adit. At about 35.4 metres

'e' ~s a medium grey and dark grey to black banded carbonaceous slaty shale strikes
N130W and dips SOoW, the cleavage strikes N150E and dips 500W and graded
bedding indicates younging towards the east, and it is suggested that an
isoclinal anticline occurs in this section of the adit with an axis about
17.5 metres from the portal.

Between 35.S and 46.6 metres that adit tn'tamected medium to dark grey (with
few pale grey bands) carbonaceous and graphitic slate in, which the original
bedding is locally well preserved and in which quartz veins are more common.
Graded bedding (younging east) is also locally well preserved, and sporadic
euhedral sedimentary (7) pyrite is more common.

At aqCJut 36.3 metres a minor feult strikes NlgoW and dips 550W. The fault
plane is defined by a thin (Scm) band of pale grey sheared slate and a thin
friable quartz,vein.

Westerly dipping quartz veins occur as follows:

3S.Sm:- friable, pyritic, chloritic and se~icitic quartzose vein ( b 10cm)
striking N280W and dipping 550 to 600 W.

42.Sm:- a pyritic and slightly caveDoous white quartz vein containing a
few thin bands o~ graphitic slate, and striking N330W and dipping 500W

46.3m:- 'an irregular pyritic quartz vein (~20cm), heavily limonitic in
parts, striking N6SoW and dipping steeply west. This vein occurs ,in a
l.lm inter~al (45.5 to 46.6 metres) consisting of several thin (~3cm)

quartz veins in black graphitic and carbonaceous slate.

In addition to these more prominent quartz veins there are numerous smaller
(~l cm) veins occurring in this section of the adit.

The quartzose lode containing the copper mineralization occurs between about
46.6 and 64.3 metres and has a true thickness of about 15.S metres. The
lode appears to strike about N 500 - 600W and dip about 550 - 700W. It
consists of massive quartz, pyritic and cavernous in parts, which inter-
sects the bedding Db suggesting an epigenetic orebody. The lode
may be subdivided as follows;

46.6m:- western boundary of lode, N52oW, dipping 600 to 700 W.

46.6 - 47.5m:- massive, white, although iron-stained and jointed, quartz
containing a 3 cm band of massive pyrite and chalcopyrite. The quartz
is cavernous in parts and contains a flew thin bands of sheared, grey carbon­
aceous slate.

47.5 - 51.Sm:- iron stained and deformed, carbonaceous slate containing
numerous irregular & discontinuous quartz veins and lenses which are commonly
pyritic and cavernous and which contain sporadic thin bands of massive sul­
phides (dominantly pyrite).
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(b) Geology (cont)

51.B - 53.0m:- dark red-brown, heavily limonitic and highly cavernous
quartzose vein containing abundant pyrite, sporadic secondary copper
minerals (mainly malachite), rare chalcopyrite and a few irregular slate
inclusions. The quartz occurs as an irregular framework which originally
contained massive sulphides.

53.0 - 54.9m:- cavernous quartz containing minor fragments and irregular
bands of carbonaceous slate.

The quartz contains sporadic disseminated pyrite and thin (,2 cm) pyrite
bands. Red-brown limonite and iron-staining is common. The quertz end
the pyrite bends dip 500 to 600 west.

54.9 - 57.9m:- white quartz, highly cavernous in parts but generally massive,
contains veins, blebs and small lenses (~locm) of sulphides (pyrite and
rare chalcopyrite) and a few·bands of deformed slate.

57.9m:- a 25 to 40 cm band of massive sulphides within massive quartz.
The sulphides include pyrite (dominant), minor covellite and rare chalcopy­
rite. Malachite· is also present. The sulphides occur on the western wall of
the drive and strike N600 W and dip about 620 west.

57.9 - 61.3m:- massive quartz, heaVily limonitic in parts, containing minor
slate bands.

61.3 - 64.3m:- massive white but iron-stained quartz containing bands of
sheared and deformed carbonaceous (and slightly chloritic (7» slate. The
quartz is fractured and slightly to moderately cavernous_ .

Between about 64.3 and 66.5 metres is a band of hard (quarti~ic in parts)
sheared and deformed dark grey carbonaceous slate containing common thin
(~5 cm) quartz veins and veinlets and common pyrite occurring as dissemi­
nated euhedra or as small blebs or lenses. The slate is heavily limonitic
in parts.

At 64.9
550 W.
pyrite.

metres is a prominent quartz vein (~locm) striking N450W and dipping
The vein is moderately fractured and iron stained and contains minor

At 66 ..5 metres a quartz vein ( of, 15cm) strikes N320W and dips 700W., This
quartz vein is of variable thickness and continuity, is moderately fractured,
heavily limonitic in parts and contains sporadic slate inclusions.

This last quartz vein coincides approximately with the boundary between the
hard, dark grey, deformed and quartzose slate to the west and a 13.2 metre
interval of soft pale grey and slightly porphyroblastic carbonaceous slate
occurring between 66.5 and 79.7 metres. This slate iscsignificantly softer
and more friable than that to the west and contains sporadic chlorite (7)
porphyroblasts and minor films of chlorite on cleavage planes. The original
bedding is vaguely preserved and pale and medium grey colour banding becomes
more prominent towards the eastern boundary of this interval. The slate strikes
about NBoW and dips steeply (LB50) west or about the vertical.

A few quartz veins occur within this sequence, the most notable being;

67.5m - a locm quartz vein of variable thickness and continuity is associated
with a band (~50cm) of hard and compact pyritic and carbonaceous slate.

69.4m - an Bcm quartz vein striking N400W and dipping 6ooW.
thin ( 0= 3mm) bands of green (chloritic7) sediments parallel

Contains a few
to vein walls.

73.Bm - very friable pyritic and chloritic quartz vein ( ~ 5cm) containing thin
("'-lcm) bands of chloritic (7) slate parallel to vein walls. The boundades
of this vein appear to be slightly chloritic.

The rocks intersected between 79.7 and.B4.4 metres are similar to those in
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(b) Geology (cont)

the interMal 66.5 to 79.7 metres but are usually harder (quartzmtic in
parts), darker and contain common thin (<; Scm) quartz veins. At about
83.2 metres a band of soft, white and pale grey carbonaceous slate youngs
east.

Massive white quartz occurs between 84.4 and about 88.7 metres. This quartz
contains only minor amounts of pyrite and very little iron-staining has occurred.
The eastern 1.5 metres of this interval also contains quartzite and iron­
stained carbonaceous slate.

8etween about 88.7 metres and the eastern end of the adit at 114.0 mebres is
a saquence of pale and medium grey banded, carbonacaous ahala and slate strik­
ing north and dipping about the vertical or steeply () 800) east. Graded
bedding can be commonly observed and indicates younging towards the east.

'A crinkle lineation plunging 250 to 350 towards the south, becomes prominent
between 105.0 metres and the end of the adit. Quartz veins are uncommon in
this sequence. Moderately hard grey carbonaceous quartzite and quartzitic
slates and sandstone occur at 90.2 and 95.1 metres respectively.

The quartz lode containing the No.3. adit copper~neralizationappears to
intersect the bedding obliquely suggesting an epigenetic structurally contracted
mineralized zone.

UNDERGROUND SAMPLING

A total of 26 channel samplss were collected over intervals of 1.52 metres
and assayed for copper, gold and silver early in 1970.

The results were:-

Adit 1

I

V
Eight samples were collacted and assayed with the following results.

Sample No. Location Cu% (1) Ag(2)Au

5 Nth end No.1. drive 0.15 Tr 1.0

6 Immediately east of main lode 0.42 X .0.2

7 Roof of main drive (main lode) 7.90 X 0.3

8 o to 1.5m east of No.3. drive 0.08 0.01 Ill. 5

9 5th end of No.3. drive 0.017 X Tr

10 o - 1. 52m. west of No.3. drive D.D! X 0.1

11 1.52 3.o5m west of No.3. drive o.oog X 0.1

12 3.05 - 4.57m west of No.3. drive 0.036 Tr Tr

Note: Au and AS measured in ouncas per long ton

A.u = X indicates less than 0.01 oZ/long ton

Ag = X indicates less than 0.1 oZ/long ton

Tr indicates trace detected but too small to be weighed.

With the exception of sample 7 which was collected from the lode proper, all
samples were .of definitely sub-economic grade, with an average of 0.10 per
cent Cu. Silver was present in all samples and averaged 0.28 02/10ng ton.
Very minor amounts of gold were detected in three samples only, with apparently
no gold, occurring in the main lode.

r
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Sample ·No. Location .Cu% Au Ag

13 24~4 - 25.9m alon9 adit - qua;rtz/slate 0.236 X 0.1

14 25.9 - 27.4m alon9 adit - quartz/slate 0.43 X Tr

15 1.4 - 28.9m alon9 adit & Nth end of 0.9 X 0.3
south drive

16 Nth end of south drive 0.2 X 0.2

17 2.5 - 4.8m along No.3. crosscut 0.065 X 0.4

18 Western end No.3. crosscut 0.035 X 0.2

No potentially economic copper values were recorded. No gold was detected.
Silver was detected in all samples and averaged 0.2 oZ/lon9 ton.

Adit 3

A continuous series of 13 channel samples were collected along the adit and
north drive and covered a length of about 19.8 metres which included the
quartz lode.

The results were:-

Sample No. Location Cu% Au Ag

19 48.8 to 50.3 metres from portal 0.15 X 0.2

20 50.3 to 51.8 metres from portal NOT RECEIVED

21 51.8 to 53.4 met·res from portal 0.66 X 0.1

22 53.4 to 54.9 metres from portal 1.11 X 0.1

23 54.9 to 56.4 metres from portal 0.18 X 0.1

24 56.4 to 57.9 metres from portal 1.18 X 0.1

25 57.9 to 59.5 metres from portal 1.21 X 0.1

26 59.5 to 61.0 metres from portal 2.35 X . 0.1

27 61.0 to 62.5 metres from portal 0.19 X 0.1

28 62.5 to 64.0 metres from portal 9.56 X Tr

29 64.0 to 65.5 metres from portal 0.60 X 0.2

3D 65.5 to 67.0 metres from portal 0.17 X 0.2

·31 67.0 to 68.6 metres from portal 0.089 X 0.1

if it is valid to assume that these assay values are values after down-grading
by leaching of the copper minerals then there would appear to exist a potent­
ially economic cupriferons interval occurring between about 53.4 and 61.0
metres and avera9ing 1.2 per cent Cu.

Gold was not detected in the No.3. adit samples.

Silver was detected in all samples and averaged about 0.1 oZ/per long ton.

1'1. McINTYRE
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