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SUNMARY

The Clump Prospect near Belfour northwest Teaemania, was mepped
in detail to provide a geological framework for the present
dienond drilling programme which is testing the econonic
petential of & stratzbound cupriferous dolomite quertzite. The
depositional enfironments and the structursl history of the
folded succescion were determined and 2 genetic model for ths

cuprifercus minerglisation, wes constructed.

su ion was divided into three lithological facies; &
older sandstone-shale faciee representing deposition of mature

t2 eper sub-littoral environmert,
y Which is the hest rock to
the cupriferous mineralisation, representing sutochthonous

carbonetes and silics deposition in a loecelly euxinic sub-litioral

environment.

The succession was gently folded during the Tabberabberan
orogeny zad now forms part of the castern limb of a large
enticlinorium; post-orogenic faulting end sheering especially
ad jacent to the minerslised zone, complicates the structural

picture,

The cupriferous minerdlisation was_formed hy diagenetic and
microbiochemical éulphurisation of copper compounds synsedi-
mentarily deposited with the carbonate and silice. The source
of the copper is unknown. Tectonic remobilisstion has

locally concentrated the disseminated chslcopyrite.
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TERTITR

Detziled geological mepping on a scele of 1:1000 wazz carrie
sut et the Clump Prospect zs part of the 1971-1972 mizneral

exploraticn programme oI Australian Conscolideted Tnsucstries

Itd. on Hxploration Ticence 16/68. Thes mepping wes carried
out te provide a detailed geological b&cgground to the preseat
diemond drilling progremme which is aimed at proving
existence of economic copper mineralisation at the Clump
Prospect. This report gives the straitigrapiical sznd siructural
interpretation of the geology of the area, as ascertzined by
field work during March 1572, and pfoviﬁes a nodel for the

enesis of the cuprifercus minerglisation,

PR 1.1 Location and access

WA The prospect is situeted at 2 latitude and longitude of
410 12'S and 14&0 53'E recpectiively, some nine kilometres'
NIWW of the o0ld township of Balfour, and some forty kxilo-
metres S5W ol Smithton. The prospect takes its name from
& prominent clump of heavy timber situsted on a Tertiary
basalt residusal in the western part of the ares. Access
to the area is by a bulldozed track Irom Baliour. Within
the. aresa the numerous drillsite access roads, and the
gently rolling bution grass plain facilitate access to

gll parts of the mapped area. Hock exposure 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
’j} which defines the minersalised zone, end is supplemented
along this ridge by old prospecting trenches, and by a
gseries 0. costeans that were coanstrucied during the

present cxploration programme.

1.2 ZFrevious investizations

e =

The prospect was first explored between 1900 and 13210
during the exploration beom in the iit. Balfour mining field
Exploration was carried sut by trenching and pitting along
gunrtzose ridges, with a few shafts and adite driven in
thoge parts of the ares considered to have the highest
potential. The moet extensive investigations of the Clump
Proepect during this pericd were carrvied out by the Mt.
Belfour Coyne* Mines H.lL. snd conesisted of an adit, shailt
and ea.cclaxea dr1vee and crosscuts, Although hzgh grede

']CUP?&#Erqu mat rig WES iﬁters ueﬁ 1n_uhe¢e," ings,

__no or‘_wﬁs shippea. =
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The fi st geclogicel investigetions in the srea were
carried out by Werd (1911) who hed 211 the erploratory
workings and trenches esvailable for utudy; Waxrd nroduced
g2 detailed report on the results the early investi-
gationsg and underground exploration.

Fo further investigations were csr

elong the ridgs in which the minsralised zone is
located. The resulls of these investigations were
considered to be sufficiently encourasging to warrant

detailed investipgstions, and diamond drilling of the
minerglised zone commenced in June 1970. To date eight

dismond drill holes have been collsred at this prospect,

ersl geology of the srea

1.3 Gen
The rock succession in the ares comprises three litho-

logical facies; a lower thick sandstcne-shale facies,

and an upper thick siltstone-shale facies which contazins

g thin formetion of a dolomitic guartzite facies, The
guccegsion strikes sbout north-west, dipping and younging
to the north-east. The older sendstone-shale facies
grades gently and conformzbly upwards into the younger
siltstone-shale facies, btut the dolonitic cuartziie facies
has sharp, possibly locally unconformable, contacis with

the enclosing siltstone-ghale facies rocks The only

gneous rocks in @hm area are digsected baseltic lava

flows of Tertiary age.

The succession in the arez appears te form part of the

‘\N

enstern limb of a large northwest-southwest striking anti-
clinorium which was Tformed by = blf?l@ period of folding
during the Devonien Tabberabberan rogenice movemenawa‘

3

Two gensrations 0f post-orogenic ma§0r foults cut the
rueeﬁﬂaxong an older grgug-gf narthwest'ﬁtriking gtrike—
glip shegres with-dextral mﬁvame t, whﬂch Wﬁfé"actxve in,
h@ ﬁclamz%zﬁ ﬁkﬁ»tzl
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¥ with sinistral movement. The regional meﬁamQthlmﬁ
aeccompenying the folding reached only the lowest green-
schict fecies grade,

Tinely dissemingted pyrite is ubiguitous in the carbon-
scesous shale gnd siltstone units of the siltstonz-shale
Tooles;, but is concentrated in those unit

{7
tercelated with, the dolomitic gquar

e
A ey ey e bl 2 & 9 £ = = b a4 i 3
LOTMITLon, whichh 1TEell containg finely disseminsted
&

i3
¥

The age ol the rock successicon of the arez hss not been
: \ afd .. [RS8 (SRt 2 ¥

C g The succesgion had previously

been placed in the Younger Pre cambriszn on lithological

=

the apparent sbsence of
h

ieid investigations, some pyritic replacements of brachi-

b end structural grounds, and

fossiliferous strata. During the course of pregent

ct
48]

i
opods which are provieionally identified as Lingula SP.
were noted in siltsicnes outcerepping in the banks of the
Fremxland River at 460450°'N 310500'E. The presence of
these fossils only indicates *?“a_ﬁhe ybmngeSt units of
+ X the area are of

et

he siltstone-shale facles presen’

Lower Cambrisn sge, or younger.

2. ' STRATIGRAPHY
The three lithologicel facies are described in deteail mainly
their field szppearsnce as thin sections are not availszble

-
v
except from drill core.

2z facies
one~ghale fecies underlie the western

2,1 Sancsteﬁe—s%
of

i’iHu

=

part of the areas. This facies consists of quartz sandstone
gnil ferrﬁginoue sendstone units, with a few thin black
carbonacecus shale bands intercalated with the arenaceous
rocks. The grain size of the arenaceous rocks decreases,

i

o

and the proportions of ghale increases, gradually up the

Tt &

{"?

equence, to the point where this facies has graded into

the siltetone-shele facies.

e Exposures of the aandstOﬁﬁwéhalﬁ'f&ciﬁs are Very rare,. "*th
only shale bandfs exposed in roed m’z*tmgs‘ : he'sanﬁmmnfa

'membtrs ouﬁarep rarclv buL,@?en 1hb-c?nstm_ *lﬁu hills,
: oo ' sendotones
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and ierruglnous aand%ﬁones have been intensely leached

by humic acids, with the result that &1l the float consisic

o7 blocks of poroue white gquartz send with g gilica cement,
whereas the unweathered sendstones are massive, zimost

non~porous rocks, cemented by silica, iron oxides zmd

minor carbonate in the ferruginous sandstones, znd by siiica

and cerbonate in the quartz sandstones,

The ferruginous sendstones and gsuartz sandstones form uxni
from 10 cz to 10 m. ;hlck, the thimmer uaits consisting
mginly of ferruginous sandstone, and the thicker units
mainly of quartziﬁes. The positions of the
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hey tend to form long northwest—southeaat trending
ridges. The shales vary in bulcznevu, from one cenvimeire
tings between sandstones, to units greater than ten
metres thick. In general, the units are 3 to 4 metres thick.

The guartz sandstones are generally featurcless due to
their siliceous cement obscuring internal structurss and
only a few examples oi crosgs-bedding were noted. The
TorTuginous sandstones, however, exhibit oscillstion ripple
merks, current-bediing, cross-bedding and greded bedding.
The incidence of graded bedding in the ferruginous sand-
stone units increases eastwara vwhereas the incidence »f
the tractiion current sedlmentary structure decreases eagt-

The guartz sandstones consist of sub-angular to rounded

clear guartz grains in the 0,2 to 1.0 mm. zize range, the

mean size of grains decreases up the sequence., The graine
e

have diagenetic silica overgrowths and are cement. i by
silica. The ferruginous sandstones are identical to the

=L

querts sandstones excppt'Lhat iron oxides and carbonate

as well as silica form the overgrowths and cement. FHeavy
and resistate mineral content is very minor, only a few
grains of apatite, jourmaline, rutile, magnetite and

zircon? were noted. The shales consist of fine silt and
clay-size fractions compaﬂed\of'about 80 per cent rounded
quartz, the remaining 20 per cent being made up of sericite,
clay mlnerale, iron oxides snd carbonaceous material. The
sheles do not exhibit ey sedmem:amr structur»s apart from
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actién,' ?Gfibd cf -3 “elat*ve1v hlgh rate of sediment

—————

..6-3 st

trencport and deposition are represented by thick cosrse :
cuartz silistone beds, massive siltstones and mandstones, '

whereas pariods of & low rate of sediment tramsport end

deposition sre represented by the carbonacecus shales.
The immediste source of the sediment wes msture reworzed 3

-~ o - - 3 S iy = P - 4
current snd wave action, &nd depgsited in 2 sub-littorzi en
= > = & = = 3 = - <= - -~
cnvirocment on sn unstable ghelf witk 2 drsansgressive zhore-

occurreéence of chalcopyrite 11 2 rocx consisting oi dol
guartz, pyriie end very mincr chlo it
Chalcopyritz occurs only within thi¥ rock and in no-case
hag chalcgopyrite been recognised in silistone and shal
although scme gquartz veins in the shale. that forms the
henging-wsll to the dolomitic cuertzite formetion do contairn
wome 'tectonicadly remobilized chaleo opvrit On the suriace,

this ®iormstion congists almost enti ; oz oguartz as the

circulating acidic groundwaters (humio and sulphurous) have
leached out all the sulphides and carbonate, and only in the

il

5
drill-hole inte &nc,¢01s “of tnb,iormaiian can dolomite and
" :

oot

o]
i

Previously, a great deel of discussion has been made as to
vhether the ialcmitic guartzite formstion is & sedimentary
C L 3

d01011te vein svotem. Tt is conside

|
e T oAma S 5 3 = 2 i
8) The doiomitic guartzite formaticon acts 28 an
=73 = £ 33 = 3 e -
rel part of the sedimentary secuence, @nd

ig @efermed in the same menner =md siyle as the

b} The dolomitic quartzite Aormatlod extends over
two kilometres strike length, with nho cpnarent

x

deviation {rom the structural trends iun the
cnclosiag ﬂiltﬂﬁonenahale faedes

) The dolomi ic guarizite foxﬁﬁtlun dces nct exhibit
Wﬁ“-?'OlOQLC&l 1eaturea ooﬁﬁlstant wmth a hydro—
‘*‘her.n«_J. ﬂmg;w thsﬂo cannot be reaﬂllv exp med




The dolomitic quar+21te facies is expcsed in the erea as
an anastomosing bed expresesed on the surface by low ridges
o massive but shattered guertz fregments, fragments of
cavernous Iriable cuartz and common *rodmctaﬂ ed guzrtizose

frasments. These ridges which extend Tfroz é56253'§ 313000+
x L colluvia:

to 402000'H 307500'E are covered by & thin sheet of
2 A

e
oF e A 11y S 17 + = - s D <
guartz s34 matrix. The doiomitic guertzits Tormetion

~ < - = ~ 5 i = = - - 5 5 z
contsins many interecalations of siltstone and ¢ onaceous

3’ = - 3 - -~ - S~
shale 2ue Lo locgl varistz 3
t - R i, 2 -y o - <] e St S s 2
but giving the errcneous impresseion that the formation has
T+ E =

formation varies in thickmess from
"m. Where interecalations of silistona-
the tetel thickness of the formation

*ﬂ*é “fcq;on » the dolomitic guartzite formatica

arsely crystallized hu¢om;te end cuartz o

cpo*t*s: Pure dolonite s5nd massive guartz
usuzl proportions zre dolomite:guartz = €5:40.§

-\L ~
c ¢
ongists o

Accescory ;inera_s are pyrite and cua¢c3pgrite with minor
chlorite, carboanaceous materigl end iremolitic amphiboles.
Pyrite content of the rock is up t3: 50 ;:r.cpﬁt and oceurs as
coarsely uiSJemiJated'exhedra¢ trk ing together with fine ly

. Chalcopyrife occurs as ,1nply dissenin-

53
cted graive and 2 few cozrse randomly distributed clusters of

the cuartz is reerystzilized
ssure solution sutwred intergrapular
5 £

axtincetion and pre
ier mogiip texbure. moth guarts

toundaries modifying =n ear
aind dolomite end to a.lesser extent, ths
corrode both pyrite and chalcopyrite.

culorite emphibele,
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The dolomitic auartzite Formation hes aharp coneoréan% Hf 
“contacts with the rocks of the siltstone-shale facies emd i
sheared contacts appear to be discordant., It is evident
this relatively competent formation has becn fracture£  |
ocally brecciated by the shoaring in the incompetent
ghale in the hanging-wall, and in the sghale bends witlin
The pyrite content of the surrounding silt-~

4

13

formation,
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the dodomitie

0
Ine iacies représentes a

an S it A
m a.L LY Whosen

i
its

WCertain Teatures of the anviro:
t accunulated are presence
ne-shale Igcies.
ositional envircament
Dolomitisation

sub-littorel dep below the
anstable shelr.

nature of the originsi

o it
process, obscuring the
The source of t&e o8z is not
J_
6l

ilca FOCK arbonate

robably chemical precip
ns of calcium carbonzate.
representing both & period

lon, from sea-.
c*ncentra i9 The environment
- ¢ne of low energy,
sediment Yrzasport and ,1nz'lux, and }“‘gzz

with Tresiricted betiom

o=
gy

ica content of the roek ba dus to incoming =
Sily depositeu with the carbonate, or m¢cal
- precipitation of chert. Osn the available cvﬁdenCu, ucluhcr'

possibility can be dismissed, and it is possible that both

The ail

gand and

- gources

were active.

Thus the dolicmitic guartzite *enrase:»s

g thin, probably blenket micrite, carbonate shest that :
accumulated by mainly chemical p;acipitat on oI c“*ﬁ“nate,

in a sub-littorsl euxinic envirorment during = period of low
sediment transport and deposition, the carbonate being diluted
by locally important snd gravitational sedimentstion of silt-
stone-shale facies material, snd by chemical precipitation

The high pyrite content of the
the euxinic natire of the enviroanent.
;riginal textures neature of

facies is
Ziagenetic

=

b
indicative o
dolonitieation destroyed the

+the carbonste,

Igmeous rocks ,t5-7 , ,
mertzary'basalt

2l

= The onuly igneous rock ﬁnown in ths area 19 the
Sara ,'*hat forms the small circular residusl’ known a5 the "clump
= f'“mhla r931dual 18 a remnant af bassltlc 1ava;flﬂﬁﬁ exxruded
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“STRUCTURE “AND Tmffma‘@ﬁxsw
93,1 Introduction _" % s s , ;
"Aftcr ‘the deposition of the ¢ed1ments, the suﬁcesaﬂon wEE -

deformed =nd slightly metamorphosed, probzbly éduring the

Devonizn Tghbersbberan orogenic period. The deformztion

and meitsmorphism was'restr:cted tc a single period of

gentle folding. Two generations of post-orcgsnie faulting
= 5

folded succegsion, their age is not esizblished

Tl LT 3 S~ EY N o 9y ~ vae dge F 3 o e A s i e
The fold structure of the zrea was studied in detail using
b ~ - B s o o 0% < s e - o e e

bedding plane nminor folds end joini orientations,

= o) T4 s~ e - g —~

3.2 Liesosgopic struciurcs

g) Initizl structures

Redding plones (EG} sre present in the rocks throughout
the success ion apart from the 39551v3 sandstone unite,
B o
lanes on & Sehmids net

2 nean uuﬁdln surface striks "g 140" and dipping 71 cast

is defined (Plﬁ. 1) Sedimen ¢r“ structures, cspecizglly
5 > 2 v
graded tvedding, are c0ﬂmun and are loczally useful for
determining the direction o younging. . Inversions of-dip
i e - o0 S o) 2 -
are rare, éxcepx in the highly contorted silistones zhd
shales izmmediately adjacent to the dolomitic guartzite

formaticn and in no case was dip inversion trzceable

Erond a siangle outcrop e-.lonb Lurﬁge.

-b) Grﬁdpm structures i e e S
iy posrl evelopﬂé agleavegss, (aﬁ}_mﬁ tho fiﬁe'graiﬂe&'m
carbonaceous shales is defineéd by the rawall el orientation

of sericite
controlied
stones by 3., and thus 8, Teadings in such teds are of little
gpperent value, Only in the ¢ 1 t

immediate henging-wall o. ths tic g

are axial plene cleavage plmes developed, but as these

have been folded and sheared by S, shear 1 : '
band, the readlng of 31 in thlﬂ bed aye mlscicf littlie

3
[

o

Valae. In @eneral, ui plhnes dip a xew degreps steepar
_*h&r- O planes in- any_particular bed, :nd ihe" tr;ksa£qfvu
?0 aa& MT are almoet coincidental. e
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1; to 'the erester ewpoeure armm& Jo':a- **z..mnran.lz
'5onﬁér 7 plotting the axial planc% and the plunge
- directions of the minor folds in SG on = Schmidt net,

two groups of minory folds gre defined:- the first
zroup has exisl planes parallel to the mean bedding
the plunge lincations

and dipping 507 east

£
group undoubiedly csﬁsistg of minor fold

e 4" » A o = i I o
&dllﬁ% thie Ex;;dﬁ of »ol ing, The segond

: e
1407 trends ars pregent away from the mineralised
2 1

cﬁ

xtz»csrt;zai St“lﬂfcr and

sy £ ey - R ; 3 5 &
5 ;b_+%:se,vrﬂf folds fhl&ﬂ heve been _ya &s

& 0i greater iel an copph xity in and arout

! S i

sinistral sense and are relaoted %o & pajor 8

ARV RSB BEVHH

quartz-infilled shear joints present shroughout the

u?tﬁ are younger theam the Group

;Elqgﬁ**
@91 smn&*ﬁral‘v;

b afﬁﬁ'falis that occur along $he mejor shear pleme

S ] : =
o the¢*- 1S§1@cxng the,iéﬁ-:<
thet th QUG S 8l
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(%RX’ Very slizht reorientation of the

:,(iil) Fuzrl ion of
'W;ahin the dc“

SF that the ook

epidote present or even susyected neither do

 major amounts of chlorite occur even though cley

minerals gre present in sufficient guantities to
sllow the formation of these minerals under

regional nmetzmorphism.
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AREA, BALFOUR

IL

SPECIMEN

GEOLOGY OF THE




The anc1heﬂ~Hill~Tin Crneh q:r'e<, ?elToxr, fagﬁﬁaﬁbcd'in detail to

provide a geologlcol bacrg"ound to the ex“1 rgtlon WOTE nr,uentT{ ‘being

corried out at themﬁuriays ?nwg'a “;osnec Snn01al ﬁttention was given
to deterﬂ:n ing tho ﬁeﬁos1t10n 11 envzronmeruq and the structura complexity

of the folded b*.:cccss:L ';j;_,fA S:'Ef ;ul;_f _*' i

The.succe s1o '1 dlv&dea 1ruo four llthﬁloclﬂal fﬂClﬂQ - the =
< ;

"shele f801es renrnsen+s aenoaltlon

= of mature‘auartz sand 1“__ Shellow—WthA 1nfralltuoral enflronment- the

overlvi £

1ltstone—°hule f%01es reﬁresentlng flner—gralnea cuartf 511t

idduallv deenenlng water eng

:1q reﬂresented by the straulgranklcallq

_The succe351qn 1s gentlv fol&edsmlong steevly plunglng axes, iormi#g

“p*rt“of th

eaotern 11mb oxfa magor antlc rlum

utlons of Tos u»orogenlc"shaﬁrlng«

‘;ﬁvdrotﬁefﬁhlfc 951ter1ue~wolfr m1te—vfr1te-quaruz velns, alluﬁial

. = ,,‘

L351ter1te deﬁurlts and a: Vdrothermal clclcopvrltewﬂalenv-snhq?erlte-

';rlueébe rlng ﬁU?rtZ veln,_qre tne mlner?l den051ts located within the



G ,--GEULUGY OF THE SPECIMEN HILL _AREA. BALFOUR - = ,
i =1 SHARAY: = e BINE L e S e -
TABLE UF.tDNTENTS'-: 5=
L oarae o INTRDDUCTIGN 1f__f1;?_' RS et o

”2.3.3.

Ao _2.3.4. Metamorph:.sm '?-‘7.77:7-' - =
-3, MINERALISATIDN s '_;:
314 Introductlun : :

'on'




nhotogranmetrlc map of the Murravs Rewsra Pros“ect 28 D'rt of tné
_1971—197? m;neral exnloratlon Drogramme of Auaural ¢ Solld ed
,Industrlﬂs Lté._on Explor@tlon Llcence 16/b8 The d ¢rea encompasses

  91fort bvjkr..n.q. }clﬁuvre und the author, to glve a detalled geological

dJ;baCkngundin the nre nt drllllng programme at uhe Lurrnvs Rewavé sz.uw‘

{uhe'Bqlfour'townshln Pnd about )3 km southwsouth—west ﬁf Smlthton.

'Accesc thvoushout the ¢rea is excollent w1th many costears and bulldozed

s IUmRODLCmION

- uet911ed 580105¢081 mavﬁlng was carried out =2t & scale of 1:1000 §

on the a*ea shown on Shents 1 and 3 of the australlaﬁ Aerizl Hzoping

601men Hlll ﬁnd 1ts env1rons, west aﬂngxkhzﬁfxzke and nortn—nortn—e&st

:of the Tin Creek V91¢ev The m@nnlng was cqrrxed out as part of a golnt -

-;. =

osnecﬁ"

tatlon of

Anrll'and “av 197?

1 T LOCPtlon and Access ;1' e

The manned area 15 51tuated at)a latltude and longltude" 

33 41_ léfS.;enﬂ 144 59 E_;

resnectlvely, about one: kllonetre west of > EE

tracks, drlven durlﬂg earller prospecting campaigns. Nstural rock outecrop
is almost ni1h however, tin—sluicing onerations'end extenSiVe coéteaning
have Drov1asd eyce7lent exnosure in several narts of the ;rea.

g2 Prcvwous investlvatlons

S The s b g and wolfram—bearlng VElnS or uueelmen Plll were

worked in the 1ate nlneteenth and earlv twentleth certurles,'as were uhe_f



‘ting Qf'extenﬁ've Cosﬁeaning

e 1111ng comﬁ91gn. mo &5

e

are work ingﬂt e outC“Oﬁu tin veins Of{

1cﬁllv to deterw¢ne 1t ‘F@o o Y 1ﬂ eru

of ube Feoi oy of.the_ﬁurré;slﬁfnc*éﬁ

EL L




2. i RAYTIGRAN G AUDCSTRUCTUNRE

2.1. General seologv

lithological fzcies. The stratigre’nl
freies exnposed in the hills 1o th

crodes verticrlly unwards into th
Tin “Creele vialley snd\Shecinen HilE,

contains rocks of the cuzriz

{ \l\

the ridges north of Tin Creek, &nd on the eastern flsnk of Snecimen H

The stretigraphically voun st facies 1s the chloritic carbonaceous cha

iecies exnosed in the far north-west of the area. llo igneous rocks are

exoosed in the srea., - & , - : — TEK

The SJcce ion in the area forms na rt of 8 1“rfe ant1c11n0r1um which

W2 S forﬁed by a eancle herlod of deformqtlon durlnd the Devonlun
thberﬁbheran ororenlc nnrloﬁ The antlclznorium“strzkes about north-vest
- soutn-eest throuahout the Balfour digtrict. Two gencrations of

TOSt-OrOQCHIP me1or ’aULts cut tbe success sion.

fé“ “The mineralisation in Tpe Sn901men ﬁlli-“ln Creek zrea is rectrlcted

e

hvdrothermal cassii 1te-wolfr°m1to-—nvr1tp veluu, all 1?1 tin denosiuc
znd hyvdrothermgal conper-lszd-zinc minerslicstion in a qbartz vein. Jlo

(=]
2

s¥ngenetic cunriferous mineralisrtion as found at Murrasys Reward, i:

develoned in the arez, |

The age of the rock successicn of the area has pot been relisbly

.2scertained., Dy m;ﬁlo;? withtho Clump Procmect (Jackarmn 1972) where
Lower Cambrisn foreil rerains were noted, =nd considereing that worm

burrows are very common in graded heds of the giltstone-shale facies,

zn Upver PreCambrisn to Lower Cambrinn are is ascigned to the succescion.




Iar wesiernn pars Oi-Lwne gares 1 derlzin by T

cies, meking up the hi
he faciés consists of thbkick guartz sandstone and
intercalanted baack il

~eas vnweat

almost non-porous senistonest

f the facies

contrast to the sendstone-shale .




1 outcron,

:ﬁre nartza“lv obocured'bv e 51¢1ce0us cement

’1ron ox1des, cdrhonqceouslmdyerlal
The above fpature lnﬁlon

equeﬁce %ere ﬁe,c 1ﬁed sub: ﬂﬁ@vuﬁl? 1n.an lnfrallt‘aral envlronment




the zone of wpve ac+1on,

mature reworked cuartz cand and 511t bEIHF trans orted by WaVE and ﬂurrent

actlon from'é str ;dﬁllﬂe envlronment 1nto an 1nfr 1tt ora 2l env1“onmenut:

5 on a relatlv g Stable shelf In v1ew of the 1nfr9-l ttoral GEﬂ051u10nalqﬂ

5‘-ivﬂ5env1ronment of the overlvxng 51ltetone—shale acies ceauence,,*%e unner

”one hundrea metres oP *he s "tone—vhele f901es seﬁue*ce ﬂust represent

,a magor char e 1n eedlmenu lze and nature cunnlv, and no*_a major

 depth of denon*+10n ckange.

 ? ? ? Slltstonp-shale f801es

”f‘the certral ﬂart of thc area. he qeauence con31sts of larlnated aua“tz

-vertlcal;llthnloglcal changes 1nvvhls fa01e' coupled wi h:the gzﬁhzh

;;3 patchv nature of tne manmaae exnosure. 5

There annearﬂ to oe 11t+le overhll varlatlon 1n.+1thologlcal tynes and §

‘f'graln elze 1n the ¢901e°"enuence ¢r0m,the top cf the underlvlng

sandstone-shﬂle ffc1es eenuence to the bottom oF the overlylng "hlorltlc

?{?carbonaceous shale f»cleq senuence, epart irom a‘concentratlon of greded




“Elltstones and snales q the mlddle of the sequence. lhe iﬁ%éféélééeﬂ

qandotone-chale facme vﬁnd au?rté sardstone f cies racks aré considered

eepara$ely.,r

In the iield, the 511tstones varv in colour *rom grev to brown and

black dependlng unon.+helr 1ron 031de and carboneceons materlal con zen».

'Th,_ ltﬂtone unlus rgnge from two centlmetres to over ten meures in-

thlckness, mOSu unlts lynngrln the flve xﬁmt to flftv centlh %refthlﬂkﬁesh

ﬂOﬁt uﬁité fu111ng 1nto the tnlckneqs runge One to ten centwmetres.'_

"Medlmeniarv ..ructurps are revtrloted ta n 1ndlst1nct rr dlng eynenﬁ;ng

f thel hole th ¢aneas of the thinner unlts. Shales cons;st'of very

511t an Ng fractlon olZQ roundaa to sub—apgular quartz gralns,

i amorphoua cerbonaceous mater;al,ﬁﬂcrlclte, clay-mlnerals, and very

contents rqngelkntﬂ



o é‘rk grev nuaru

"h?le. ﬁnlts r”ng

dlmenuerv "tructvres exnﬂblted are ub1qu1tous gradeﬂ oed*ln&, cross—-

beddl current beddlng, urrenu qccur, ublc 1tous'mash* Jctaroﬂ

Several tbln Eeds of quartz sandstOﬂe 1ntercdbtedwwﬁth1n

rocks oz the vlltﬁtowe-shale fa01es are exposed 1n the ez stern part of'the

rea.’xhev form the crests of rlageﬂ extena ng from the east of t“e Tln

Crﬂek va11ev, gouthmﬁ“ds formlng the eastern.rldge of Speclmen H111

bxposure of the 1nmedL“tplv adgﬂcent Emltstone-shale facmeﬂirOC£s 1

*;11m1ted:’o Sneclmen Hlll contpanq, here 1t 19 ﬁeen that these enclosxng

: rocxs?are.normul slltstonewshalﬁ facieg senvenc




Theﬂdﬁartz o?ndetone fecies xxxk con51sts of ceverel thin o“t 1ate*al’=_i

exteneive, pure cu«rtz—qrenlte beds. The. bede ranne frﬁﬁ two to ten met es§

1n thlckneue, zﬁ&xfmxm and from flVe hund*eﬂ "etree to over t 10 kllomntre¢;

1n alonp vTrlke lenﬁth ﬁach bed is extremelv *omogeﬁeous 1@ natureiandii

stltuentr,elong its strlke eynoeure. The rocx conelete of rﬁuraed to

sub-an"ular uvertz g“alns 1ng c1ze rainge ,..3 to 0 8 ml*lﬂmetre_,

: cemented bV*diegeﬁetlc SlllCa overgrorths. Onlv_. verv small ewﬂunu o’

es noted Sedlﬂentarf serucubre5
R

=

ing ist;nct—eurrenu-bead1 1“

',tbroug&out 1ts eynosure, hqv1ng few'dlaﬂnostlc features. he rock is

 MverV well 1am1neted wlthhsllg t gradlng over two to flve centlmeter _f

~the 51ltatone-"hele fq01es, con51stlng:0f flne clav»frectlon sexe cuartﬂ

igralns, amorpboue cnrbonaceous meterlal, cley mlnerels,nchlorlte and
i ! 2 B T'-; i !




:rﬂlatlvelv stable shelf Sédlm

und CUTTEH+MéCt10n, de3651t10n'hyﬁvrav1€ét10hal seutllng.'The abéa

coarser sedlnent w9s 2 functlon of the aen051t1ona1 nroce ses aCulﬁe

*.uhe enV1ronment.,~”

R Pedist

All ?our ﬁltbologlcal f 01es rnnressnuea 1n the eastern h¢¢f of

?urravs Rewara-Snec1nen ﬂlll 1rea renrecent tae nroducte of sral¢ow-rater

';;; Beddinﬁ plsnes (SO) ‘are nresent 1n rocks tqrrughout

thp azzg secuence, PDart :rom the ma 1ve sandsto e unlts. From the‘“

a mean beaalng surface

'iﬂonuoured e‘te*f'et‘)grf*1nhlc nletb of noleo to a(




is purelv vtat1ET

1n V1ew of the observed “PJOT charﬂec 1n-SO

= s*rlke orlentptxnp in tne are f Sedlwé'tnrﬂwstrﬁcturev; eﬁneﬂlaﬁlv —
:graded beddlng, are 1pcal y Aeful in deterﬂ¢n1ng;;§ld_ %_h 3 i
'1nver51ons o¢ Gls @ireé%iﬁniern vefv‘rgf',1on*r'loun; 1ﬂi;héar zones.'
e _fﬁ’;f'i = ﬁ)'Jvoun—I struc ureﬂfr | = _‘: .
%?; _iijl "?f‘,j]? Dﬂflnedlﬁv tne nareliéllsm end. ﬂlonrgt*on of
ri;.-hs=r101te fl kes is. an 27 101 rlane cWeEVQge (b ,,-¥Lg§ _s Oﬁl" roor’V';

--develope,d .und 0*1_.(_‘?' Geffelnned:-’lq

orlentatlons OT;hhéf85“;“
i mamns ot g Sl iaae S e i
; s ; :

:_glt etlng sbales 5 and 511tston°s_bv:§-?5:“

tln such béd

,plape end hlunge llneatlcn orlentatlor, and are ﬂlnor folds rel ed to

j-shePr fgultlng of uhe nost-oropenlc nerlods og_faultlng,

;H”QT;'{ig?;fhﬁf:fgcy Groun-II ntructureSﬁ

v -g-,. e

1ne°P cons t of ti muaor snear faultq along

-'140 __7170 trenas_’,

hlch'dlsplace the seQUﬂncb deytrnlly

These magor ff.



i Tuch ot the dlsnigbement in +hes éﬁe- beeﬁwioﬁaliy taren un
uv?heddlng nlhne SllD 1n shalﬂs of the q17tstore—=h9¢ ? i ?

,3cin£s"‘

301nts narallellnr tne pagor Qhea* fru*tu Lre ver" CGﬂﬂOu, fi

8re dlwavs inf il d'533nuartz sirlngers the'd *“ts are the axial Dlanes,

e

of minor &r ag fol t!at occur lﬂng the we or sheﬂrs.

d\ Gvoun—III struc+uresr '3

f “heee“con51st of tbe mago” sne@r fa uﬁts eloqg,f

"1snlace the cwac*uence in. a qlnlftral °enﬂe. QheSez

&ffﬁitﬁ“ére?¢elatea‘tc-a ne» of’nagdt’quartz-lnfilled shear'golnﬁs tqet

?rErnresenj u“rovanOUt

shear Jolnts'rthat these 301nt sets are not more obv10us ig aue to the.

'w1de angular varlatlons 1n these sets absxxxxmg 1assen1ng 001nt maﬂlma

3 represents

%he major aoxnt c*eta nnrﬂllellnw the stannlferauq quartz
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Lot

_ay1al dlrectlon of the mdgor Iolds sas nlotted.:Fro t'? plots of n‘ungef

?of ax1a1 annes of mlnor folds, the mean 1ncllﬁat10n ara orlent Gion

the ax1a1 planes of the magor folds cen. be aqcertalnec.‘From ﬁnese two

-measurements, tbe orlentatlon,_lncllnatlon and nlunge of the major 1015

ag}alfplanes‘waerdeuermlned as 16u ; dlvnlng 74 Inio nd Blupglng becween

40°S.fénd 47032. The dlstrlbutlon of noWes to SO when ccn51dered 1p the

 context cfrthe steep nlunges of t%e maaor on st*uc»ures, 1ndlcaues tbaﬁ

Ioldlng WaS on a broud scale of relatlvel ancula* s»yle. Fleld observa-

"were sllnbt Dvnamlc metarornhlsm was 100°lly'aCunve mltnln and aaaacent

_to chear zones, and reﬂlonml metamornhiam affected the ent1re sequence.

a) Reglonal mﬂtanorphlsm




of,_fnldlng and 's_.-'aeflmtm'
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', 3.1. Tnt roﬂuctlon

*the area - hvdrozhermal c3351ter1te-wo f“amlte—ouaruz—pvvlte vel

ctunnlxerous gravels and hvﬁrotharmhx cojnev-lead-zzrc wrﬁer

.alluv1a’

fHOdeatlo precludeﬁ furtherdeytractlon due to*the dlfflCUltl;l

of separatlon.”Certalnfof the velns had ﬁxxﬁnxxxi oxidlsed to é quartz'

'and clav rock contalnlng apnre01aole auantltles of caqslterlte, these

vere also worfed

7ma1n1t.bv'ux&zrgzzmnmﬂ underground methods. The ma&n
'vorklngs are 1oc~ted et 434700'N. 317450'4., A°4650'H. 317850' "J
43364efn '




minor oasclterlte, wolfrgmlte and 31der1te, uet in gquartz gangue. The
country rocks 1m"ndlctk1v ?d1 cent toruhe meﬂor ruar z veins have heen
slightly hvarothemally altered,' the alteration beins i the forn of
sericitise tlcn qnd %llf¥t 3111c1f1cat1o“. he vei ins are genefally Q£ 
nminor fhicxness, Detween'two.qrd ten centlmetre 3‘w1th\occasional veiné

un to thirthy bentimetres; all Velns have sharp bounaarles with the
= S an s = ‘~h§a e ;

.countrv rocks.7

Lo

The mlnerallsaulon anpears to have been enpleced auring or afterlthe 13

perloé of gvoun-III favli_ eneratlon; ”he orlentaulon and 1ncllnat10n of
_the me gor ou rtz ve1n° carrvlng ca331ter1te and wolfraw1te mlnerallsahxon

'are nlo 1ed 1n FLg.\:_: 2 1he mlnerallsatlon apnears to nave been empl'

SRR

L7Hceﬁ vlthxn nre-931si1ng fauito and shuan/ten51on JOlnts, bv hvdrothermali

mechanlsms. The tln/wolfram contents 'f the veins varies erratlcally, aB

mdo the thlcknesses aﬂd dlnc'of the veins themeelves. ﬂ‘3 -?i'”;:f};'fff

lhe control to 1nerdllsat10n seems to be pre-exlotlng faults ana

:ﬁ301nts w1th1n the qmall antlcllnal flezure along the western sxde and

belng exnlolted bv rlslng

Eicrest of Spec1meﬁ:31¢1 ana southwe ds,f

'thGrothermal solutlons from a deen crustal eaurce .nrobablv granltlc. f¢
' Tne eoonomlé‘QOneﬁtlal of the st nnlferous veins was 1nveé¥igatea fdhké;
bv B.H. P in the couroe of thelr exnlorutlon nrogramme. It dsg dcubtful
whether renewed 1nvestlgﬂt10ns by A C. I. noula Prove up an economic
orebodv, as the ve:ns tLemselves are narrow qnd too sparsely spaced to

_conﬂtltute a ”tocgmork | < '

A3 Alluv1nl Pt nnlferoa Frﬂvels “,

B Tn ibe Tln Cree? v llev ﬂnd Lhe sub51 ryvtriBUtary,valleﬁéf
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'intensitelyonrked in the late nineteenth and earlv twentletb cvﬁtu,leﬁ
by numerous companies, notably Balfour ?ioneers'N.L. (ﬁard 1011) The
riining methods were sluicing uhe overburden evay uqlng chénnelled waler=

races, or'hand removal of tnlck c*rr:l'\a'el ovcrburaon,'with hend end launcer

3L

plcklng of the ca 31ter1te gralns. ”he ceener vcllev aen051ts wern”-'
'Ppﬁarentlv morhed 03 trencnlng and backfllllng SO the TEai extent o; the ‘B

;ﬁfj‘ 'Orked ground lS unknown. It 1s extremelv unllkely that these gravels

reprevent an econo ic source of tln at the present tlm

3 4. Copper—leaﬁ-21no mlnerallsatlon south of Sne01men Hlll

i

Several prosnect snaft= mentloned 1n ?ard (1911) were snnL

’ Es % %

‘431IOOFN. 317430'E Lﬁl-:pvrlte, sphalerlte, pvrlte aﬂﬂ galena 1n 2

hvdrothermaquuartz veln were-lntersected at denth. The'ﬂmount of

- ‘

sulphxde—bearlng materlal_on the dunn around the shaft collar 1ndlcate"

‘;;thax the veln 1s nelther rlchly mlnerallsed nor of great wlath ‘The
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- SUMMARY REPORT ON REGIONAL GEOLOGICAL MAPPING IN 638C

E.L. 16/68, BALFOUR, TASMANIA

Su Y
*@s-Regional geological mapping on a scale of 1 : 10,000 was & ;.f’ ‘&5

completed over an area of 6,000 hectares between The Clump

Prospect in the north and The South Balfour Prospect in the
south.

An easterly dlpplng sequence of sandstone and shale in the Hikibre s
west is successively overlain by carbonaceous shale and siltstonedil i
_and chloritic siltstone. These rocks, which have been N S
tentatively assigned a younger Precambrian to Lower Palaeozic age,"~ A
have been intruded by Cambrian (?) diorite and are unconformably
overlain by Tertiary conglomerate and basalt.

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

'Pfev1OUSly investigated occurrences of quartz - dolomite - e o
pyrite - chalcopyrite mineralisation occur at the Llump, Guldyy i e T
Blocks, Central and Murrays Reward Prospects. R

South o Balfour, between the Pierpont Morgan and Seouth
_4Balfour Prospects, is a NNW trending zone of quartz-{dolomite 9}
pyrite - chalcopyrite mineralisation identical to that at all
other prospects.  This mineralisation occurs along a 3ubee¥*eaér‘%dhhm&d
and discontinuous ridge and further investigations are warranted
on at least two prospects, The Pierpont Morgan and foatah

Several costeans were constructed and sampled and a number of '
anomalous copper values were recorded, particularly at the
Central Prospect im the vicinity of Emmetts Creek.

It is recommended that field work be continued in
work to include sampling and mapping of old adits, di
drllllng and geologncal mapplng

INTRODUCTION

During the two month perlod October to December 1972, reglona_
__9geological mapping was carried out over an area about 19 :
‘kllometreg long and 3 kilometres wide extending between The Clump
“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 plans
and one 1 : 20,000 plan.

GEQLOGY
Stratlg;aphy' :
The geologlcal succession in the area consists of :-
Tertiary f ‘ . Basalt
: - Conglomerate i
Unconformity b
Cambrian (?) : . Diorite .
Younger Precambrian E Quartzite
to Siltstone
Lower Palaeozoic Chloritic Siltstone
Carbonaceous shale
~Sandstone '

'These-formations are described further as follows.

Sandstone
The oldest rocks in the area consist of numerous grey and

Gontld V1
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white quartz sandstone and brown ferruglnou% quartz sandstone
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 sandstone is uncommon although sandstone
float occurs along many ridge cg%%ts.

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.

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

Carbonaceous Shale

The carbenaceous shale is essentially identical to the

carbonaceous rocks separating the sandstone beds but contains
no appreciable sandstone.

The lithologies include carbonaceous siltstone, carbonaceous:
shale, pale grey quartzose siltstone and dark grey to black
graphitic and carbonaceous shale, this latter lithology
apparently being restricted to zones of faulting or shearing.
Graded bedding occurs in parts under green tinge and in some
areas reflects the presence of a minor ambieﬁb of chlorite.:

Ao Iy

This formation is about 800 metres thick.

Chloritic Siltstone

This formation occurs on the eastern margins of the area,
particularly between The Blocks and Pierpont Morgan Proapehts,

and attains a maximum thickness of about 500 metres.

The main lithologics 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 complicate matters further,
these two rock types are difficult to differentiate when weathered.

Siltstone

This formation is exposed only on the western flank of the Mt.
Frankland ridge and consists of a regular alternation of dark grey
and pale grey - brown arenaceous siltstone bands up to 5 centimetres’
thick. The siltstone dips steeply towards the east and has a
prominent westerly dipping cleavage.

Quartzite

The upstanding nature of Mt. Frankland is a reflectlon of thei
extreme hardness of the central core which consists of pink’ :
hematitic quartzite and sandstone dipping towards the east. This
rock type, as for the underlying siltstone, is found exposed only 4
on Mt. Frankland. i

Diorite
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 between

20 and 120 metres .thick and up to 1.5 kilometres long with a vague

preferred orientation between ENE and ESE
The dykes have been heavily weathered and only a few boulders

Cont'd/.
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remain in a red-brown soil. The least weathered boulders consist. of
equigranular hornblende and teldspar with a minor amount of quartz.

Dykes of similar material beneath Specimen Hill may be the cayse

of the observed gravity and magnetic anomalies.

Conglomerate

A quartz, quartzite and quartz sandstone pebble conglomerate--
unconformably overlies chloritic siltstone between the Murrays .
Reward and Pierpont Morgan Prospects The conglomerate is
densely silicified in parts and is of limited extent, being about
20 metres thick and covering an area of some tens of hectares.

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.

Basalt

Porphyritic olivine basalt of Tertiary age occurs at the
Balfour township and near the Clump Prospect.

Striucture:

.- The rocks in the area mapped have a regional strike between
NNE and NNW and dip steeply towards the east. Graded bedding
indicates that the beds a=e also young towards the east and

are therefore right side up although a few exceptions occur in
the vicinity of folds and faults.

Several major synclinal folds occur in the sandstone north
and/northeast of MY. BalfourétiiThe folds plunge moderately
towards the north or south along NNW trending axes and have

generally been modified by faulting. A few minor folds or

flexures are associated with faults.

Faults are widespread in the area and although apparently not
associated with the genesis of the cuprlferous mineralisation, the
intersection sof cross faults iand the mineralised; zone 'may have)
served as a locus for the secondary concentration of sulphldes.l

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

MINERALISATION -~ = it T

The quartz - do;omlte - pyrite - chalcopyrite mlrerallsatlon
at the Clump, Gully, Development, Blocks and Murrays Reward
Prospects has been examined during previous field seasons and lb
the subject of earlier reports.

During thercourse 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 uentlal
Prospect in the VlClnltY of 'Emmetts Creek.

- These various prospects are discussed further as follows

Central Prospebt

Six costeans were constructed and sampled in the vicinity of .

Emmetts Creek at the northern end of the Central Prospect and a
number -of grab samples were collected, mainly from old trenches

The costeans were constructed on a ridge aleng which minor
amounts of quartz and gossanous material occur, Two of the

~costeans (7 and 8) were constructed on the eas ‘tern side of

Emmetts Creek and four (9 to 12 inclusive) on the western side.

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

Sample No.//Location Assay Sample N01 Location Assay
Bal Value Bal i Value
- ppm Cu ST i ppm_Cu
COSTEAN 7. COSTEAN B :
1924 0 to 2.5m E 120 1938 .« 4.1 0 td2:5mE 200
1925 205 Lo 0 270 1939 | 2.5 to 5.0 450
1926 5.0 to 7.5 440 1940 | 5.0 to 7.5 120
1927 7.5 to 10.0 .00 1941 7.5 to: 10,0 70
1928 . | 10.0 to 12.5ngaMd 50 1942 10:0 té 12.5 < 10
1929 12!5 to 19.0 <10 1943 12.5 to 15.0 <10
1930 15.0° Lol 5 <10 1944 0 to 2.5m W 180
1931 0 to 2.5m W 100 1945 2,550 510 2 300 «
1932 2.5 to 5.0 30 1946 5.0 to 7.5 170G ;
1933 5.0 to 7.5 140 1947 7% £o' 1040 170
1934 745 to: 10104 70 1948 10,0060 12,8 1t S ogs
1935 LORO toil2 5 30 1949 £2.5 o 1807 a0y
1936 12.5: to 15.0 30 ;
1937 1500 £0 135 70 | R
COSTEAN 9. COSTEAN 10 o
1950 0 to 2.5m E .30 1963 0 to 2.5mE €10
) 1951 2.5 to 5.0 130 1964 2.5 to 5.0 50 .
1952 BL0 th Y 100 1965 5.00te 745 <10 "
1953 7,5 to 10.0 30 Lhen |k P oohite 10L0 30
1954 10.0 to-12.5 <10 1967 -1 1100000 12,5 B0
1955 12,5 to 15.0 <10 1963 F2, Bt 4% 00 sk 50
1956 0 to 2.5m W <10 1969 0 to 2.5m W 201
1957 2.5 16 5.0 . <10 1970 2.5 ‘to 940 50
1958 530 to 1:5 50 1971 S0 TG s 120
1959 7.5 to 1040 560 1972 T=5itte- 10,6 50
1960 10.0 to12.5. 380 1973 10.0 to 12.5 50
1961 125 to- 150 240 1974 1o 55k 15,0 46
1962 15.0 to 17.5 170 1975 15.0 to 17.5 70
COSTEAN 11. COSTEAN 12. 7
1976 0 to 2.5m E <10 1989 | .. 0 to 2.5m'E 50
1977 2.5 10::5.6 <10 1990 2.55t0 550 50 il
1978 5807 to st <10 1991 5. 00t 7.5 | 1Q0
L 1979 7.5 to 10:0 <10 1992 1.5 to 10,05 =1 “ag.
11980 10.0 to 12.5 <10 1993 10,0 to iR 55 L a0
1981 F25. tar 0 <10 1994 12.5 todb. 00 T < 407"
1982 - - 0 to 2.5m W <10 1995 15,0 ol 7,5t Dl
1983 2.5 Fo-5.0 St L0 19%¢ 0 to . 2.5m W.} 70
1984 5201675 <10 1997 2:5t0 5.0 o)
1985 7.5 %0 10.0 <10 1998 5.0 toir7.5 {140
1986 10.0 to 12.5 <10 1999 7 et dunei e o RO S e
1987 128 46 15:0 <l 2000 Q0 ok 12, bl w7 gl S i i
1988 15,0 t6 17.5 <10 2001 et L G elal g e Vi e
o 2002 ISl Ot e I Bl il Gan e
The mineralised zone, as defined)by the anomalous copper values,

appears to coincide with the boundary between western chloritic = +

siltstone and slate and eastern carbonace

is visible in the costeans.

ous shale. No chalcopyrite

This mineralised zone is at least 600 metres long although
probably not continuous considering the uniformly! low assay
- values from costean 11.

Grab samples of the ferruginous and gossanous material on the
mineralised ridges yielded the following values:

wusreg

(a).eas} side Emmetts Creek - 1400 ppm Cu
g
(b)_wesi Side_ tinmetts Creek - 200 ppm Cu

Capt’d 7 ..
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Further investigations in this part of the Central Prospect
should include three shallow diamond drillholes, ong each between
costeans 7 and 8, 9 and 10, and 11 and 12.

South of Specimen Hill

Four costeans were constructed and sampled in the area south 1y B
( costeans 13 and J4) and southéast {costeans 15 and 16) of R
Specimen Hill. These costeans were constructed over ridges along
which quartz and ferruginous sediments occur and on which

several old workings exist including one shaft from which Ward
(1911) reported picked samples containing pyrite, siderite, galena,
sphalerite and chalcopyrite and assaying 7.53 per cent Zn, 2,69 per
cent Pb, 0.23 per cent Cu, .2dwt 15gr Au and 20z 13 dwt 14 gr Ag.

The costean assay values are as follow:

Sample No. Location Assay Sample No. Location ‘Assay
Baiiiis Yalue Bal Value
ppm Cu ppm Cu
COSTEAN: 13. b COSTEAN 14. : b
2003 0 to! 9.0m.E 70. 2 2 g 0 to 5.0m E 150 453
2004 5.0 to 10.0 80 2013 5.0 to 10.0 500 =
2005 1020 to 15.0 100 2014 10407 e 15,40 40 !
2006 15500t 200 e a5 ‘2015 d to 5.0m W hota irr
2007 0O to 5.0m W 50" 2016 5.0 to 10.0 20
2008 5.0 te: ¥, 0 150. 2017 FO.85t0 A5:0 130
2009 10.0 te d5.0 01870 20138 15,07k 200057 280
2010 2155 05 e 2000 30 i3 Jigs
2011 20.0 to 25.0 : 80, COSTEAN 16.
COSTEAN 15 : : , Cu
2O Qhte S 0m E 70 2025 Ui te almn E 50
2020 5.0 to 10,0 ! 70 2026 5 0 to k0.0 20
2021 10.0: to- $5:0 - 400 2027 - 100 te 5.0 40
2022 0O to 5.0m W 50 2028 195.0 to 20.0 70
2023 50 t0ll10.0 gl el 2029 D toi5,0m W 30
2024 IO . Qi tes 15.0 S R 2030 5.0 to &0, 0 - 80
: 203t 10.9 to ' 15H.9 <10
2032 45,01 ta 2000 280
Pierpont Morgan Prospect 191 =z 204w '5“'5 =8/s] Jrans

jdwt = 1. 585C2 = 24 ?rw <
- This prospect, which occurs as a prominent ridge’, marks the
northern end of a relatively straight zone of discontinuous
mineralisation at least 6 kilometres long.

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 s
cupriferous mineralised zone. Ward reports that the mineralised
zone is about 9 metres thick and consists of well defined ;
quartzose material with heavily mineralised bands containing
pyrite, chalcopyrite and covellite. The mineralised zone has
been exposed by an adit driven from the eastern side of the ridge g
and a short (8 metres) drive towards the south yielded "oxidised . . {ii -
and leached lode material with occasional bunches of sulphices”. =~ oo

This adit will be mapped and samples and it 1is recommended
that two shallow holes be drilled at this prospect.

One costean at the southern end of the Pierport Morgan ridge -~ . . i
ylelded the following assay values : ‘ VIR T
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’cgb = A.C.I, MINERALS PTY. LTD.

- MINERAL EXPLORATION IN EL.16/68. BALFOUR, TASMANIA

SUMMARY. REPORT FOR FIELD SEASON, 1971-72

= ,-

SUMMARY - ' - 4

Mineral exploration in EL,16/68 at Balfour, Tasmania
was continued during 1971-72.

At the Clump Prospect, two deep drillholes indicated

that the grade and thickness cof the cupriferocus quartz-
= dolomite formation tends to decrease with increasing
= depth} Surface geological mapping and costean geochemistry
o indicated that the gquartz-dolomite occurs conformably
within a segquence of carbonaceous siltstone, shale 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-Central Mt. Balfour
area has defined a zone of subeconomic and locally
discontinuous cupriferous mineralization. This mineralized
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
chalcopyrite which is invariably associated with guartz

and dolomite veins, segregations and thicker bands within
chloritic and carbonaceous rocks. Remobilization and
concentration of dolomite, chalcopvrite and pyrite appears
to have taken place along at least ome obligue fault.

The mineralized zone at Murrays Reward Prospect has been
intersected by nine drillholes vielding an average grade
of about 0.4 percent Cu and it is recommended that no
further exploration be carried out on this prospect.

Although four holes have been drilled on the Central

Mt, Balfour Prospect, no testing of the old mine workings
has been carried out and it is recommended that a series

of holes be drilled in the vicinity of the old workings.

Little is known of the potential of the area immediately
south of Murrays Reward and it is recommended that costean
gEOLhPmlstI}, geological mapping and further GYPlOTdTOF\
drllljn# be carrled out in this area.

/ﬁt i& recnmmended that a geological examinaticn be made

ol the old Pierpont Morgan and South Balfour prospects
several kilometres south of Murrays Reward.

INTRODUCTION

Other results of prev1gus 1nvest1gdt10ns and other pertinent
information are described in the report on the 1970-71 :
exploration act1v1tleb (%clntyre 1ﬂf}) ;

aha S A R e
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The 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 the Clump Prospect.

(d) Thirteen drillholes (total depth 1?05.17_metres) §
in the Murrays Reward - Central Mt, Balifour area. 5

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

The field season was completed in May'7972

- DIAMOND DRILLING

The diamond drilling was carried out under contract by
Longyear (Australia) Pty. Ltd. using a Longyear 38
drillrigs fitted with an airmast percussion attachment.

The drillrig worked 2 x 10 hour shifis per day, seven
‘days per week and was operated by a runner and helper
with a foreman-runner on standby. The airmast attachment
enabled rapid progress to be made at the start of each
drillhole and it is estimated that the use of the airmast,
rather than diamond drilling fyrom the celilar, resulted

in a direct saving to A.C.I. of about $9,945.

P i ‘ Diamond coring was most Commonly-complefed with NQWL
' egquipment and a triple tube core| barrel although reduction

to BQ was necessary in some drlllhoTes.

Longyear personnel and equipment were found to be

generally most satisfactory and |it is recommended. that
future drilling contracts at Balfour be awarded to

Longvesar. One note of criticism regarding Longyvear was

that insufficient maintenance of the drillrigs led to several
mechanical failures towards the end of the field semson,

THE MURRAYS REWARD - CENTRAL MT. BALFOUR AREA

The bulk of the 1971-72 exploration programme was
concentrated in the Murrays Reward - Central Mt. Balfour
area, which is taken to include the Murrays Reward Prospect
and the Central Mt. Balfour Prospect, 1mmed1ately west of
the old Balfour township. : :

iinderground Geological.Iviap-pj'_i’vT

The accessible areas of ‘the three Murrays Reward adits
.and associated drives and crosqcuts were examined and are
;:desnrlbed in a separate report (MoTntyre, December 1971),
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The mapping indicated that the major mineralized quartz-
dolomite formation at Murrays Reward Prospect lies between zn
eastern footwall of chloritic slate and chloritic and
carbonaceous slate and siltstone and a western hanging-wall
of carbonaceous and graphitic slate. The structural '
environment of the mineralized zone is complicated by

the fact that the footwall 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 =zone is not a
simple strata-bound syngenetic body as has been formerly

considered.

The genetic aspect c¢cf the mineralization is further
complicated by the fact that at least two other minor

" quartz-dolomite zones were intersected by Adits No. 1 and
No, 28~ = :

It is considered that the present location of the mineralized
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. 3 which coincides approximately
with the boundary between Murrays Reward Prospect and the
Central Mt. Balfour Prospect, intersected a thick zone of
cupriferous guartz-~dolomite which was later intersected

by DDH 16. This mineralized zone strikes about N5Oo to

60° W, in marked contract to the N1OO to 20°W strike of

the qguartz-dolomite in the vicinity of adits No. 1 and No. 2.
This abrupt change in strike has been interpreted

as being due to a northwest striking obligue fault along
which the: quartz and, more particularly, the dolomite and
sulphides have been remobilized and concentrated.

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 driwes.

Surface Geological Mapping

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

Formation 1. Chloritic slate

25 Chloritic and carbonaceous slaty
siltstone

3. Cupriferous quartz-dolomite

LS Carbonaceous and graphitic slate and
siltstone .. -

B Chloritic and carbonaceous slaty
siltstone =l

6. Chloritic slate

7. Sandstone quartzite and carbonaceous

sediments




AR L AT R ey

Ly et N i = :.;-- L = _ :_'7 = g(ﬁb'ﬁ
\Qb ; - - : {;3 & i TR B

The succession has been tentatively dated as younger
Precambrian to lower Palaeozoic and voungs towards the ez

0]
ct

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

The succession strikes slightly west of north and dips
steeply east with 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
mineralized quartz-dolomite are overturned and voung
towards the east and it is suspected that these two 69
formations can be correlated with formations 6 and 7 A/j? .
towards the base of the succession.

-
-3
Lil
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Sandstone, gquartzite etc. {(Formation 7)

. This .formation consists of grey and white quartz sandstone
{ ) and quartzitic sandstone overlain by banded dark grey
% carbonaceous siltstone and pale grey arenaceous guartzose
siltstone which together form a prominent ridge about
300 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 green, finely
to coarsely foliated, chloritic slate, phyllite and
siltstone at least 130 metres thick. Cleavage and
bedding are generally sub-paralliel although a westerly
dipping cleavage has been observed.

Chloritic and Carbonaceous Slaty Siltstone (Formations 5 and 2)

This is a transitional formation between chloritic slate
and carbonaceous and graphitic slate and consists essentially
- of banded quartzose arenaceous siltstone and dark grey
. g carbonaceous siltstone and shale which have been slightly
= to moderately chloritised to the extent of imparting a
- pale to medium green colouration to the pale grey guartzose
components. The boundaries of this formation are not clearly
defined due to the diffuse nature of the chloritisation
and the lack of outcrop.

Formation 2 and the carbonaceous member of formation 7 are
lithologically similar and it is considered that the two
formations may form limbs of a tightly folded structure
comprising a western syncline and an eastern overturned

isoclinal anticline.

Carbonaceous and Graphitic Slate and Sediments;LFormation 4 )

This lormation occcurs immediately west of the mineralized

quairtz-dolomite and consists of dark grey to black
carbonaceous siltstone and shale and graphitic slate
and slaty siltstone which commonly contain abundant

quartz and quartz-dolomite veins, a few of which are
chalcopyritic. Graphitiec shear planes and vein material
becomes more common as bhe mineralized quartz-dolomite

is approached.
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Cupriferous Quartz-Dolomite (Formation 3)

Copper mineralization in the Murrays Reward -

Central Mt. Balfour area is invariably associated with
quartz and dolomite which cccur together in wvarious
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
discentinuous stringers along incipient fractures.

Trace amounts of galena, sphalerite and other copper sulphides, §
notably bornite and covellite, occur in parts. Pyrite ;
is ubiquitous. A crude banding of the sulphides has
been observed in some drillhole intersections.

Y Complete core recovery of the guartz-dolomite is rare,

D/ 3 : particularly from the shallow drillholes. Shearing,
brecciation and leaching have combined to yvield fragmentary
and cavernous quartz from which sulphides and dolomite

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 the mineralized 2zone

by assay values rather than lithology and massive quartz-
dolomite commonly forms only a minor part of the
mineralized zone. . :

The mineralized quartz-dolomite ocecurs on the surface
as adiscontinuous fragmentary and apparently barren
gquartz formation .

Diamond drilling

f‘\ g During the 1971-72 field season thirteen holes were
G~ ¥ drilled to a total depth of 1705.17 metres in the
T Murrays Reward - Central Mt , 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 drillholes are

briefly described as follows.

d
A
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~an estimated true thickness of 16,6 metres. The bulk

_ 730 ppm Cu.

DDH_13 ie

A thick zone of anomalous copper mineralization was
intersected between 43.58 and 83.52 metres. This

interval containing an average of 3420 ppm Cu over
an estimated true thickness of 22.5 metres. The bulk ﬂ
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 Cu over
of the copper is concentrated in four subzones:-

(a) 84.43 to 86.33 metres (1.78 per cent Cu)

(b). B87.39 to0:.93,27 metres (1,41 -per cent Gu):

(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

A wéakly mineralized zone was intersected between_
85.36 and 94.49 metres. This interval averaging

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 into three subzones:-

(a) 5%.8% to 63.39 metres (3250 ppm Cu)
(b) 63.39 to 84.13 metres (1.44 per cent Cu)

u)

O

(c) 84.13 to 96.16 metres (5075 ppm

DDH 17

A suspected fault zone between 30.48 and 37.64 metres
contains an average of 0.95 per cent Cu although the
bulk of the copper occurs within the interval 36.12 to
37.64 metres, This interval assaying 3.46 per cent Cu.
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DDH 18

Traces of chalcopyrite (7625 ppm Cu) were present in a
fault zone intersected between 29.57 and 31.70 metres.

DDH 19

Copper mineralization was intersected between 60,66 and
73.50 metres. This interval containing an average of

4850 ppm Cu over an estimated true thickness of 6.5 metres,
The bulk of the copper is concentrated in the interval

68.37 to 70.15 metres, which assaved 1.73 per cent Cu.

DDH 20

Abandoned at a depth of 33.53 metres.

DDH 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.

DDH 22

A thick zone of low grade but anomalous copper minerali-
zation was intersected between 67.67 and 84.90 metres.

This interval containing an average of 800 ppm Cu over an
estimated true thickness of 12.9 metres. Low core recovery
and substantial leaching of sulphides have combined to mask
the true grade of this zone.

DDH 273

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

metres.

DDH 24

A thick zone of low grade and sporadic mineralization was
intersected between 187.00 and 232.3% melres. This interval
containing an average of 1240 ppm Cu over an estimated true
thickness of 39.0 metres. A subzone between 206,70 and
223.68 metres contains an average of 28500 ppm Cu over an
estimal ¢d true thickness of 14.8 metres, Traces of galena
and sphalecrite were observed in the core of DDH 24 which

was drilled beneath, and approximutely parallel tq,DDH*16.

DDH 25

A thick zone of copper mineralization was intersected
between 202.90 and 242.04 metres. This interval containing
an average of 2450 ppm Cu over an estimated true thickness
of 29.2 metres. This zone may be subdivided into three
subzones on the basis of copper distribution. .. . ,
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(a) 202.90 to 212.46 metres (3590 ppm Cu) :
(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 parallel
to DDH 13.

DDH 26

Two thin and weakly mineralized zones were 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 JDDH 15,

Discussion of Drilling Results

The mineralized zone at Murrays Reward Prospect proper,
i.e. between DDH 16 and DDH 19 inclusive, has been ‘
intersected by nine.drillholes . {DDH 10,. 13, 14, P58 18,
19, 24, 25 and 26) which cover a strike length of about
360 metres.

Several of the drillhole intersections yielded high grade
copper values but in general the potentially economic
grades occur over apparently sub-cecconomic 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 defined mineralized
zone and the lithologically defined mineralized guartz-
dolomite formation varies considerably, both along strike
and down-dip, and the interpolation of copper values between
adjacent drillholes is of doubtful validity. :

The closespacing of the drillholes, the low mean grades

of the individual drillhole intersections and the locally
discontinuous nature of the mineralized zone indicates
that no cupriferous orebody exists at Murrays Reward
Prospect and it is recommended that no further drilling be

undertaken at this prospect.

Four holes (DDH 17, 18, 21 and 22) have been drilled at

the Central Mt. Balfour Prospect. These drillholes covering
a stirike length of about 650 metres. Only one of these
drillholes, DDH 21, c¢can b¢ regarded as having intersected
potentially economic¢ copper mineralization, although DDH 17
intersected a thin hipgh prade zone which is interpreted as
being an extension ot the mineralized fault intersected to

the south cast by DDH 16.

Conty
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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 drilling be undertaken in this area.

The only drillhole south of Murrays Reward (DDH 23) yielded
encouraging assay values, a 3.1 metre interval containing
an average of 2.1 per cent Cu,. Little is yet known of the
geology of this area and it is recommended that exploration
be continued in this area; such exploration to include
costean geochemistry, geoclogical mapping and diamond
drilling.

THE CLUMP PROSPECT

Diamond Drilling

i

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.x\

DDH 27

This drillhole was sited so as to pass beneath, aﬁd
approximately parallel to, DDH 9 (the northernmost drljl—
hole of the 1970-71 field season) and was Lompleted'at a
depth of 325.37 metres after intersecting a slightly
cupriferous zone between 274,30 and 295.33 metres. This
= interval containing an average of 1080 ppm Cu over an

G estimated true thickness of 19.8 metres. The copper occurs

= as chalcopyrite associated with quartz and dolomite within
sheared and fragmentary carbonaceous blltstone and is-

concentrated in two sub-zones:-

o

(a) 274.30 to 280.00 metres (2660 ppm Cu)

(p) 288.42 to 295.33 metres (1020 ppm Cu) 3

DDH 28

The drillhole was sited s0 as to pass bencath the old Clump
Prospect exploratory workings and DDH 1 (Tne southernmost
drillhole of the 1970-71 Field Season), and was completed

at a depth of 354.18 motres after intersecting a %b6ne of
s]t{hrly anomalous copper mineralization between 304.62

and 309,09 metlres, This interval containing an average of .
540 ppm Cu. Minor tracecs of copper ($ 350 ppm Cu) accur in’v

the viecinity of this mineralized zonec.

The low grade intersections made by these two drillholes
indicates that no grade increase occurs with increasing
depth and it is recommended that no iurth@r expjoratlon be
carried out at the Clump Prospect.”;T*

e Oenti
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Qﬁ;k‘ Geological Mgpping

4 Surface geological mapping at the Clump Prospect
(Jackaman, 1972) revealed that the mineralized quartz-
dolomite occurs conformably within a sequence of
sandstone and carbonaceous s@gle,andgﬁilLsioneti

= = =

Costean geochemistry indicated that the mineralized quartz-
dolomite extends south of the southernmost drillhole at
the ClumpProspect.

SPECIMEN HILL ARFA

Geological mapping of the Specimen Hill area revealed a
succession of quartz sandstone, sandstone-shale, siltstone-
shale and chloritic carbonacecus shale within which occur
hydrothermal cassiterite-wolframite veins and at least

one hydrcthermal guartz-chalcopyrite-galena-sphalerite

vein system (Jackaman, June 1972). No economic significance
is attached to this mineralization. :

i Y
RECOMMENDATIONS

(1) A short programme of diamond drilling to be carried
out at the Central Mt. Balfour Prospect 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 along
the extrapolated strike of the Murraya Howard
mlnerallzed zone. ;

(3) A geological examination to be made of the Pierpont
Morgan and South Balfour Prospects several kilometres
~south of Murrays Reward Prospect.

£y (4) No further exploration at the Clump Prospect.

o & (5) No further exploratibn at Murrays Reward Prospect.

(6) It is further recommended that should the exploration
programme proposed for the 1972/73 field season yield

discouraging results then A.C.I. relinduish title on
EL.16/68 and cease exploration in this area.

REFERENCES
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? g COPPER UCCURB.ENLES IN E.L. 16/68 SOUTH' OF MT. FRANK[AND,_ BALFOUR AREA

ia Ay INTRODUCTION ik 638064
A number of occurrences of cuvrlferoug mlnerallzatlon dLscrlbed by

e Ward (1911) lie within B,L. 16/68 south of Mit. Frankiand but are not
.. c0nt&ineJ within the area covered by the available plans or aerial
photographé and have yet to be exaﬁined hy.A.C.I;Minerals Pty Ltd.

The following descriptions are summarised from Vards report with
reference to Plate V (ilount ilazelton Mineral Lea;es) on which are marked
thé mineral leases in force;dt that time. -

VThe leases are concentrated in the fellowing general area;
(a) Southeast of Mt. Frankland
(b) Doherty's Pimple to the Lindsay ﬁiver

(c) Waratah Creeck

(1) Leases southeast of Mt. Frankland

Lease 4302

Cavernous, limonitic and pyritic quartz occurs near Waratah Creek
in the northern part of lease 4302, The guartz strikes about northwest.
Lease 4359 .

Silicified sandstone containing cavities after pyrite oceurs in the
western part of lease 4359 &ni strikes about northwest. Limonitic
quartzite with cavities &fter‘ﬁyri%e‘outcrops fg the soutbern part of
this lease. -

Lease 4346
This lease includes an outcrop of dense, slightly limonitic
- quartzite containing a few cavities after pyrite.

Leases 4281 and 4282

A well=defined mineralized zone is marked by the presence of quartz,
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limonite and hematite, and occurs as a series of overlapping (en echelon?)

lenges a few metres long and less than one metre thicl. A few trenches

revealed_thqt the.quartz ig heavily fractured and contains pyrite nnd
traces of coppér, and th&f the mineralized zone.stfikeﬁ‘northwést and
dips toward the weste

In le&se.4282 the mineraligéd qu#rtz becomes ‘thicker (I.S_metres}
and more massive. | . |
Lense 4358

A smqll outerop of 1imonitic and ﬁyritic quartz‘occprs 6n this lease.

(2) Leases between Doherty's Pimple and the Linds&y;ﬁéyer

A major zone of mineralization in this orea extends from Lease 3483

to Doherty's Pimple and can be traced on the surface for sbout 2 kilometres.

 Lease 3483

A trench across a qu&rtﬁ putcrop.({fl Qétre thick} 6n the nortﬁern
boundary of this lease'expoééd pfriteiund tréces of coveili#é. ?his-
miheralized zone dips toward phé:southwest whgred& the'eﬁclosin;‘ironm
stained slate has a shallow dip tbwardé the east,

A éhoft dist&ncé to the southeast the'mineralized‘zoﬁe‘is about
3 metreé thick and éonsistélof-slighily pyritic quartz cﬂhtﬁinigg tr&ces

of‘chalcopyrite and covellite. The pyrite was found to contain 0,5 per

cent Cu, The-fﬁoﬁwall slate contains irregula?{;pregn&tions of duartz and

s

hemotite over u thickness of 23 metres.
A discordant mineralized zone striking northeast traverses Lease
3483 and terminates abruptly ageinst the'main:mineralized zone which

kas a ngrthwest stfike, At the time of Wards visit an adit was being_

driven towsrds the intersection of the two mineralized zones.
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Un the scuth bank of the Lindsay liver near ﬁhé southeastern boundary

of Lease 3483, two small excavatibns éxposed banded pyrite and stibnite

in quartz.

- Lease 3602

A ﬁrench about 10 metres from the western boundary of this lease
revealed heavily pyritic gquartz (3.6 metres thick} containing minor

amounts of chalcopyrite and covellite.

Lease 3603

A deep trench across a quartz outcrop revealed about 4.2 metres of

quartz (with chlorite, sericite and bands of scdimentary roclk) containing

pyrite, cheleopyrite and massive covellite. The.mineralized zone dips
toward the southwest in edsterly‘dipping‘pyritic_qﬁarﬁzite.
An adit on thié lease intersected about 24 metres of fractured

{brecciated?) slaie and about 2.7 metres of guartz containing pyrite,

_covellite and chialcopyrites

A second mineralized zofie on this lease strikes northwest , the outerop
consisting of iron—stained quartz with common cavities after pyrite.
Lease 36058

A quartzose mineralized zone ahout 3.6 metres thick outcrops in

.the centre.of this lease and strilkkes asbout ENE. At the time of Wards

visit an adit was being driven toward the mineralized zoune.
Lease 4222
This lease contains two sh&li,&evelopments of guartzose and slightly

limonitic vein material.



Leases 4360 and 43G1

A few shallow trenches exposed a quartzose mineralized zone striking
slightly west of north and dipping toward the west. The mineralized
zone contains nyrite, chalcopyrite and covellite. Several other limonitic
quartz outcrops occur on these leases.

North of L¢&ée 4360, ifonmstained dolomitic guartz (§g1.2 metres
thick) containing chalcopyrite and covellite c&n he traced for mﬁre

thon 1.5 kilometres.

Lease 4605

Silicified sandstone and slate contain numerous cavities after pyrite.
Lease 4606

this lease contains s poorly defined guartz body in quartzite.

Lease 4607

-l.A well-defined quartzose minéralized zoﬁe strikes sligh#ly n;rth
of eést and a few trenches revealed cavernous (after dolomite) quartz
containing pyrite, chalcopyrite and covellite. The outcrop can be traéed
without interrustion for about 120 metres.

North of lease 4607 and east of Lease 4672 a quartzose mineralized
zone, strildng slightly north of west and containing pyrite, chulcopyrité
and covellite, can be traced for over 100 metres.

Lease 467z .
Minor dmounté of cuartzose vein material occurs on this leases

{3) Leases in the vicinity of Waratah Creek

Leases 3676, 8677 and 4237 (South Halfour P'rospect)

Several quartz outcrops occur within these leases but relationshops,

if any, between the outcrops are uninown.



A 638068

A guartz outerop with subdued relief strikes about NNV across

“Lease 3677 and a shallow trench across the outcrop exposed iren-stained

slate and pyritic guartz.

The main South Bulfour Pfospect ﬁorkings cccur op Lease 8676, A
short adit driven WSYW from thg wéstern bank of Varatab Creek intersected
ﬁﬂfbonmceous sediments containing cuprifercus.quﬁrtz. A quartz bﬁnd about
0.9 metres thicik contains chalcqpyrite and éovellité but hipgh gprade
copper mineralization is restricited to a 35cm band near the adit pertal,
The enclosing sedimentis are iron—stained and contain cupriferous veinlets
and common copper stains over o thiclmess of 12 metres. The mineraliged
zone and the host rock dip toward the west end east respectively.

A short distance south of the aditiaﬁ'-B metres shaft yielded
several tons of high grade copper ofe from a mineralized zpne L.8 metres
thicice ‘

un the eastern side of Varatah Creek afe two parallel gossanous
quartz outcrops striking northwesti. A short adit exposed a dolomitic
mineralized zone containing gquartz, pyrite, magnetite, covellite and
ciigicopyrite., 4 shait on this mineralization was abandoned at a depth

of YeT7 metres.

Leage 4436

An isolated outcrop of iimonite occurs on this lease.

Lease 42456

This lease contains two outcrops of iron—-stained gquartz one of

which is cupriferous.

Lease 4210

this lease contains an outcrop of limonite-stained guartz with

i




cavities aiter pyrite.
Lease 3723

A number of pyritic guartz outcrops occur on this lease.

Leage 3798

A trench on this lease exposed neavily pyritic qugrtz about ope

netres thick.

Leages d684 and 2685

These leases contain a subhdued and poorly defined guartzose
mineralized zone,
Lease 3682

This lease contains massive guartz with cavities after pyrite.

Lease 422

Sandstone containing & few pyritic quartz veins occurs on this lease.

LISCUSSTON

The old mineral leases bétween'Doherty's Pimple and the Lindsay
iver contain potentially economic cupriferous mineralization agnd
explorutiqn of tﬁis area is justified on the hasis of apparent grade
(massive covellite on lepse 3603 and pyrite contéining .5 per cent Cu

on lease 3483), thickness (from about 1 to 4.2 meires) and nlong-strilke

continuity (up to 2 kilometres), A

The leages in the viqinity‘of quutah Craok (chcr than thq_Sbuth

f | ¥ \ )
Balfour Presnect) and those southeast of Ht. Frankland do not appear
to warrant further investigation.
The cupriferous mineralization in the Doherty's Pimpnle-Lindsay

River area (the Lindsay Prospect) appears to he identical with that

occurring at most other prospeets in the Balfour area, that is,
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cavernpous qguartz containing pyrite, chalcopyrite and covellite near
the surface and dolomitic quattiz containiﬁg pyrite and chalcopyrite at
depth. One exception is the occurrence of banded pyrite and stibnite
on lease 3483, stibnite not being recorded from any other part of the
Balfour area.

The mineralized zones strike about northwest and dip about the
vertical or steeply west in carhonaceous sediments which dip toward
the east, Theseﬁsediments commonly contain sulphide hearing quartz veins
and segregdtions extending several metres on either side of the
mineralized zone proper.,

The Lindsay River,or squthern, end of the Lindsay Prospect is
between one and twé hours walk from the end of the present vehieular
track and in Qrdor.to carry out detailed investigations in this ﬂra&.
the conﬁtruﬁtion of an access trank'WOﬁld be neéessqry.

An uurucorded'copper nrospect is believed to lie on or ciose ]
the Lindsay fdiver or tributeries. Mr. E.Bayley (prpspector of Balfour)
wishes to sell the location of a copper prospect which, he maintains,
consists of chaleopyrite occurring on the surface in an unweathered
condition., This occurrence implies that locql erosion has kept pace with
oxidation and leaching of the sulphides such as would occur in a stream
channel,

The Lindsay Prospect lies outside the area covered by plans or
aerial photographs held by A4.C.I. although = Lands and Surveys set of
photographs (1 : 50000 scale) would be suitable for reconnaissance worlke

RECOVIENDATIONS

It is recommended that preliminary exploration be carried out at

the Lindsay Prospect.



UNDERGROUND MAPPING - MURRAY REWARD 6 3 8 f‘ ¢ 1

" INTRODUCTION

The accessible areas 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 ore on the entire Balfour mining field. Between 1909 and 1917 about
6177 tons of ore 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 ore ‘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 ore 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 s¥opes are inaccessible.

This ore-body has besn the subject of at least one publiéhed (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.l. 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 14590 (T) and
2 metres on a bearing of 325° (T)) was undertaken about 35.5 metres from
the portal. These drives attempted to follow a narrow (£ 30 cm) guartz
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. Stoping of this lode was carried out
from drives on bearings of 1599 and 339° (T) -and a raise was connected to

the surface from the point of intersection.

Further driving (1.8 metres and 8,2 metres on bearings of 152°2 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 now inaccess-

ible, the remainder of the adit is still in fair condition. The mine
workings off the No.l. adit formed the No.l. level.

(b) Geology

The initial 20 metres of this adit has exposed chloritic slate, shale and
phyllite which strikes between N and N 10° W and which dips steeply west.

Locally preserved graded beds indicate younging towards the east, the
sequence thus being overturned.

-w__Two 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

Sto the dip of the bedding.

w2/
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Geology (cont)

A weakly developed clesavage dips towards the west less steeply than
the original bedding suggesting the presence of an asymmetrical
anticline towards the uwest. Bedding plane cleavage is also suggested
by phyllitic surfaces parallel or sub-parallel to the original bedding
planes.

A minor fault, striking about N 20° E and dipping about 509 west, occurs
within a poorly defined transition zone separating chloritic roecks on
the sast from darker and more carbonaceous rocks an the west. The fault
plane is marked by a thin (42 cm) pyritic quartz vein.

The interwal between about 20.0 metres and the main lode at 44.2 metres
consists dominantly of carbonaceous, (although slightly chloritic in
parts) shale, slate and phyllite containing a few thin pyritic quartz
veins and rare thin (£ 5 cm) bands of carbonaceous quartzite. Dark
grey to black graphitic bedding and cleavage planes 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. i

Quartz veins become more common as the main lode is approached and
thin (4 5cm) pyritic quartz veins were intersected at 24.5, 28.0 and
32.0 metres. At »33.5 metres cavernous and moderately pyritic quartz
vein (15ecm) was intersected.

At about 36 metres from the adit portal an attempt was made to drive
along a quartz vein striking N242 W and dipping about 70° 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 pyritiec, occur within the
carbonaceous sequence and are commonly parallel or sub-parallel to the
bedding planes. i

A sheared zons of carbonaceous slate occurs immediately adjacent to

the main lode betwsen 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 ( 25 mm)
commonly parallel or sub-parallellto bedding and thicker (4 3em) veins
commonly discordant. The guartz veins are irregular and discontinuous.

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 collapsed on either side of the adit and direct
examination 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 lode 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/



(a)

6380732

==

(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 anq/ur sulphate, the most notable
examples occurring at 59.0, 59.4 and 60.8 metres.

Boudin -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 1609T, occurs at 62.1
metres.

The third drive fifom the No.l. adit occurs at about 51.8 metres and
was driven anaslightly 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

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.l. adit, has co-ordinates

of 434B26 N, 320043 E (Australian Map Grid) and was driven towards the west
for about 39.2 metres on a bearing of 249° (T).

Some difficulty was experienced in intersecting the expected main mineral-
ized lode and several drives and crosscuts were constructed (see plan)
in an attempt 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.l. (southern) crosscut commences at the southern end of the southcor
drive and extends for 7.4 metres on a bearing of 95° T.

(iii) 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 354° T.

(iv) No.2. (central) crosscut cpmmences about 20.0 metres along the morth
drive from the junction of the north drive and the adit. The cross-
cut is 4.0 metres long on a bearing of 910 T.

(v) No.3. (northern) crosscut. This crosscut connects the northern
drive with the main stoping drive to the west. It commences about
28.0 metres along the north drive and extends for about 22.5 metres
on a bearing of 241° T.

(vi) From the western end of the No.3. ecrosscut further driving was under-
taken;
(a) 3.1 metres on a bearing of 186° T

(b)  an unknown distance, initially on a bearing of about 6°T and then
detering to about SZDDT, This drive is now in a state of collapse
but old records suggest that it's total length was about S0 metres,
along part of which, stoping was undertaken.

The mine workings off the No.2. adit formed the No.2. level.

.'.4/
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NO.2. ADIT (cont)
(b)  Geology

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 anglésbetween 620 and 90°. The slate is medium to 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)

(b)

a crinkle lineation, which may mark the location of incipient drag-
folds, this lineation plunges towards the south at anagles of 35°
to 400,

A mineral lineation consisting of elongate chloritic (?) porphyro-
blasts was observed to be plunging 87° towards 254° (T) about 12.1
metres from the portal.

At about 5.2 metres is a minor fault which strikes NS52W and dips
620 towards the west.  The fault plane is marked by a thin ( 2 2cm)
guartz vein. '

A thin ( £ 5 cm) pyritic quartz vein with a prominent limonite
coating occurs at about 6.2 metres. The vein strikes N9°W and
dips about 85° towards the west.

A massive guartz 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,

strikes N8O and dips 809 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 N20°W and dips steeply west. The quartz 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.

Between 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 size

from minor (<5 cm) to massive ( £60 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 a western fault boundary, the fault
striking N49W and dipping 570E. Sheared graphitic slate occurs on
the footwall of the fault.

The south drive intersects soft, brown (altered?) carbonaceous slates
and black grey carbonaceous slates striking between N and N10oW and
dipping about the vertical or steeply east.

About 5.0 metres along the south drive a mihor isoclinal anticline
plunges 55° towards 165° 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 70°N, 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 Sg strikes N20°W, dips B7°E and youngs towards

the east and S, strikes N38oyand dips 850U.

s8]
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The north drive intersects sheared black graphitic slate con-
taining numerous irregular and discontinuous gquartz veins many
of which are irregularly coated with copper carbonate and/or
sulphate. The slate strikes about N15°W dips steeply west,
and extends about 20 metres north along the drive.

Medium-grey carbonaceous slate with numerous crinkle lineations
plunging 359 to 55° towards the south, and commonly finely lami-
nated is intersected about 27 metres north of the adit/north drive
junetion. This slate is fisdle and, unlike the black slate imme-
diately adjacent to the south, is not sheared. It strikes between
N4OW and N19OW and dips about the vertical. The plunge of the
lineation appears to decrease gradually towards the north from 45°
to 25° 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 was 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.

At the eastern end of the crosscut a number of what appear to be
guartz filled tension gashes occurring in black graphitic slate
strike N37°W and dip 25° 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 gquartz veins. The paler carbonaceous slates
commonly retain evidence of original sedimentary lamination and 11.3m
west of the north drive/No.S crosscut junction a banded pale grey and
dark grey carbonaceous slate occurs in graded beds younging sast.

The No.3 crosscut has intersected many minor and several major guartz
veins, a few of which have slight coatings of copper sulphate anq/or
carbonate. The veins are commonly pyritic and leached and are more

or less coated or stained with limonite. They commonly form guartzose
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. Thin (45 cm) guartz
veins are ubiquitous along the crosscut.

The major quartz veins or quartzose zone occur atj

11.9 to 14.9m; - guartzose zone consisting of a number of gquartz
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 (45 cm)
parasitic veins on either side. The western boundary of this vein
coincides with a fault striking north and dipping 459 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 (4 10 cm)

19.5m:- a pyritic and slightly cavernous quartz vein containing an
irregular and discontinuous band (<5 cm) of massive pyrite. The
vein strikes N38°W and dips 70%.

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 extremity 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.

S8
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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 50° towards about 160o (T) and the axial plane strikes
N199W and dips 729, 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, i.e. in the direction of stoping. This vein
contains an irregular and discontinuous band of massive sulphides, pyrite &
chalcopyrits. It strikes about N7°% 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, at least,
that part of the deposit located at this particular position.

(1)

(11)

(1)

ND.3.

(a)

a structurally controlled hydrothermal orebody deposited during or after
the period of folding and whose present location was influenced by the
existence of a :shear zone parallel to the axial plane of the anticline.
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 uwest. The orebody at this level appears to
plunge about 50° towards the south as does the isbclinal 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 location of lode material.

a syngenetic sedimentary deposit which has undergone subsequent folding.
The similar positions of the lode and fold are possibly due 51mp1y to
coincidence. :
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.

ADIT

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.l. adit, has co-
ordinates of 435542N, 319385 (Australian Map Grid), and was driven towards
the northeast on a bearing of N51°E (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 3059 (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 of water. WNo other workings occur from this adit
and no ore was produced.

Since the. early exploration ceased in this area, the portal collapsed and the

adit became flooded to a depth of about 1.8 metres. This has now been drained
and the adit is still in fair condition.

satf
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ND.3.ADIT (Cont)

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 N150W and dips steeply ( £ 759) west. The cleavage strikes
roughly north and dips towards the west, usually less steeply than the
original bedding. Rare euhedral sedimentary (?) pyrite was observed.
Quartz veins are very rare in this section of the adit. At about 35.4 metres
a medium grey and dark grey to black banded carbonaceous slaty shale strikes
N13°W and dips 80°W, the cleavage strikes N159E and dips 5000 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 35.8 and 46.6 metres that adit iintersected 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 (?) pyrite is more common.

At about 36.3 metres a minor fault strikes N19°W and dips 559W. The fault
plane is defined by a thin (5cm) band of pale grey sheared slate and a thin
friable quartz vein. '

Westerly dipping quartz veins occur as follows:

38.8m:-~ friable, pyritic, chloritic and sericitic quartzose vein ( £ 10cm)
striking N28°W and dipping 55° to 60° uw.

42.8m:- a pyritic and slightly caveemnous white quartz vein containing a
few thin bands of graphitic slate, and striking N330W and dipping 50°U

46.3m:- an irregular pyritic quartz vein (£ 20em), heavily limonitic in
parts, striking N68°W and dipping steeply west. This vein occurs in a

1l.1m interwval (45.5 to 46.6 metres) consisting of several thin (< 3cm)

guartz veins in black graphitic and carbonaceous slate.

In addition to these more prominent quartz veins there are numerous smaller
(21 em) veins occurring in this section of the adit.

The guartzose lode containing the copper mineralization occurs between about
46.6 and 64.3 metres and has a true thickness of about 15.8 metres. The
lode appears to strike about N 50° - 60°W and dip about 550 - 70%. It
consists of massive quartz, pyritic and cavernous in parts, which inter-
sects the bedding ob suggesting an epigenetic orebody. The lode

may be subdivided as follouws;

46.,6m:- western boundary of lode, N520W, dipping 60° to 70° Ww.

46.6 ~ 47.5m:- massive, white, although iron-stained and jointed, gquartz
containing a 3 cm band of massive pyrite and chalcopyrite. The quartz

is cavernous in parts and contains a few thin bands of sheared, grey carbon-
aceous slate.

47.5 = 51.8m:~ 4iron 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).

..8/



©
Q(\

i B | : 6380% 8

NO.3. ADIT (ant)

(b)

Geology (cont)

51.8 - 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 irreqular framework which originally
contained massive sulphides. i

53.0 = 54.9m:= cavernous quartz containing minor fragments and irregular
bands of carbonaceous slate. ‘

The guartz contains sporadic disseminated pyrite and thin (4 2 cm) pyrite
bands. Red-brown limonite and iron-staining is common. The guartz and
the pyrite bands dip 50° to 60° west.

54.9 - 57.9m:- white guartz, highly cavernous in parts but generally massive,
contains veins, blebs and small lenses ( £10cm) 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 N60°W and dip about 62° west.

57.9 - 61.3m:~- massive quartz, heahily limonitic in parts, containing minor
slate bands.

61,3 - B4.3m:- massive white but iron-stained quartz containing bands of
sheared and deformed carbonaceous (and slightly chloritic (?)) slate. The
quartz is fractured and slightly to moderately cavernous.

Between about 64.3 and 66.5 metres is a band of hard (quartztic in parts)
sheared and deformed dark grey carbonaceous slate containing common thin
(25 cm) quartz veins and veinlets and common pyrite occurring as dissemi-
mated euhedra or as small blebs or lenses. The slate is heavily limonitic
in parts. '

At 64.9 metres is a prominent quartz vein (<« 10cm) striking N45oW and dipping
55° W. The vein is moderately fractured and iron stained and contains minor
pyrite.

At 66.5 metres a quartz vein ( < 15cm) strikes N320W and dips 70%, This
guartz 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 (?)
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 N80W and dips steeply ( 485°9) west or about the vertical.

A few guartz veins occur within this sequence, the most notable beingj

67.5m - a 10cm quartz vein of variable thickness and continuity is associated
with a band (<«50cm) of hard and compact pyritic and carbonaceous slate.

69.4m - an Bem quartz vein striking N40°WY and dipping 60°W. Contains a few
thin ( = 3mm) bands of green (chloritic?) sediments parallel to vein walls.

73.8m - very friable pyritic and chloritic quartz vein ( < 5cm) containing thin
(=1cm) bands of chloritic (?) slate parallel to vein walls. The boundaries
of this vein appear to be slightly chloritic.

The rocks intersected between 79.7 and 84.4 metres are similar to those in
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the interwval 66.5 to 79.7 metres but are usually harder (quartzitic in
parts), darker and contain common thin (<5cm) 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 B88.7 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 comtains quartzite and iron-
stained carbonaceous slate.

Between about B8.7 metres and the eastern end of the adit at 114.0 metres is

a ssguence of pale and medium grey banded, carbonaceous shale and slate strik-
ing north and dipping about the vertical or steeply (2 800) east. Graded
bedding can be commonly observed and indicates younging towards the east.

A crinkle lineation plunging 25° to 35° 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 miineralization appears to
intersect the bedding obliquely suggesting an epigenetic structurally contracted

mineralized zons.

UNDERGROUND SAMPLING

A total of 26 channel samples were collected over intervals of 1.52 metres
and assayed for copper, gold and silver sarly in 1970.

The results were:-
Adit 1

Eight samples were collected and assayed with the following results.

Sample No. Location Cu® Au(l) Ag(z)
B 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 0 to 1.5m east of No.3. drive ‘ 0.08 0.01 0.5
9 5th end of No.3. drive 0.017 X Tr
10 0 - 1.52m. west of No.3. drive 0.01 X 0.1
i § 1.52 5 3.05m west of No.3. drive 0.008 X 0.1
2 3.05 - 4.57m west of No.3. drive 0.036 Tr Tr
Note: Au and Ag measured in ounces per long ton

Au = X indicates less than 0.01 0z/long ton

Ag = X indicates less than 0.1 DZ/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
A : ; 0

samples were of definitely sub-economic grade, with an average of 0.1  per

cent Cu. Silver was present in all samples and averaged 0.28 DZ/ang ton.

Very minor amounts of gold were detected in three samples only, with apparently

no gold, occurring in the main lode.
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Sample No. Location Cu% Au Ag
13 2444 - 25.9m along adit - quartz/slate|0.236 X 31
14 25.9 - 27.4m along adit - quartz/slate|0.43 X Tr
15 27.4 = 28.9m along 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 Uz/iang 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 Cuf% 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 metres 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 1.23 X Dl
26 59.5 to 61.0 metres from portal 2409 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
30 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 averaging 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 Dz/per long ton.

M. MINTYRE
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