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I JINTRODUCTION
1. Location {(mee fig. t)

The investigation centred roughly around the abandoned
Aclare HMine which lies about 3 miles west of Cellington and 4 miles
southesouth-west of Kanmantoo. Most parte of the ares can be
reached by dirt tracks from Kanmantoo or Callington.

Geochemical investigations were confined to about six sauare
miles surrounding the Aclere Mine, bui{ examination of ore types
extended further afield to Arukunga apd Strathalbyn,

2, Ajinm of Investigation
+«+1 Geochemical Exploration

The ares has scattersd abandoned Pb, Zn, Ag and Cu mines
and prospects, therefore the metulo anslysed were Pb, Zn and Cu.
The aim was to determine the optimum sampling and analytical
technisue and then apply these in order to detect mnommlous values,

«2 Yxaminatiorn of Minersi Deposiis

Petrographic, mineragraphic and structural examinntion
of tha metalliferous deposite and their enclosing rocks was
carried out to determine their composition, texture and morphology.

+«J Zheoreticnl Aspects

By compiling all available information of the known mineral
deposits, and by comparison with deposits of other regione, 1t waa
hoped to advance some hypotheses of their genesis.

+4 Directive for Future ¥Work

Clearly = nroject such as this can only superficially cover
the seversl sspects mentioned soc an important aim iz to formulate
problems and launching nointe for future investigations.

5. Hethods Employed
The work fell into 3 diviasions:
(a) field work
(b) laboratory determinmtions
(e} 1literature search.
Details of the field and laboratory meihods appear slsewhere in
appropriate sections.
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II REGIONAL GECLOGY

Basement rocks in the region consist of meiasediments of the
Kanmantoo group. To the aast they are intruded by the coarse
grained Murray Bridge granite and intruded by oxr transformed into
fine grained often gneimsic Monario granite. In places high hille
are capped by ferruginous grite and laterites, which are apparently
reznante of a late Tertiary peneplain surface. From east of
Callington the basement 1g extensively covered by thin Tertiary
and Cuaternary deposits. A generalized regionel geology is shown
en fig. 1.

Kannantoo Group
(a) Rock Types

The Kanmantco group rocks are regarded as being of Cambrian
age (Sprigg & Campans 1953), The position of and nature of their
boundary with the underlyinz Proteroszoie rocks of the Adeleide
'Syetem'! ias controversial, It is regarded ae fmulted (sprigg
et 21, 1951), unconformabdle (Campana & Horwits, 1956 and Horwit:
et al, 1959), conformable (Kleeman & Skinner, 1959), and thrust
faulted {Kanmentoo thrust wvest over the Proterozoic) (Rutlend 1968),
The rocks consist of unfomeiliferous mics schists, metasiltstones,
nicacsouz guartzites, meveral pyritic schist horigons and sonme
arkose near the base of the group to the west. The total thickneas,
agpuming that isoclinal foldines is not = complicating factoxr, is
over 40,000 feet.
(b) Betamorphiem

Andalueite and some kyanite are commonly developed in the
more aluminous rocks, and locally fibrolite or sillimanite im
presenc. Staurolite and almandine garnet are common, Gffler (1960)
pluces the rocks in s guartgestaurolite subfaeles of the
almendine~auphibolite facies.
(e) sStructure

The netasedinents are both folded and faulted. Foldse in bedding
exist on all scales of magnitude, and the more pelitic rocks heave
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a well developed axisl plane schistosity, Thiu schistosity is
folded in some sreae as broad folds and in most aress as small
scale crenulationoc., Some of the fehric elements sre described
in more detail in later sections,

The most prominent faults of fthe rerion trend K-:5. Some
¢f these form fault scarps and hence were nrobably active
relatively recently, dut all may be originally mncient faults.
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1. Zopogravhy

The area in which exploration geochemistry was carried out
has & maximun relief of about 300 feet, It is dissected by the

valley systams of Mount karker Creek and Scottte Creek, forming
20liing hills vhoee slopes are usuplly less than 35° but
sometimes grester than 55° at meander bends.
2. Degree of Quterop

Rock exposures along the main valley floors approach about
704 exposure, The slopes and hill erests have only about 207
outorop, consisting meinly of the more resistant psammitic
rock types, or pyritiec schistas, These pyritic amchisis, presumably
because of releesed sulphuric acicd during weathering, have 1itile
averlying vegetation and hence have little organic soil cover,
The depth of soil cover on the slopes and hill crests appears
to be mainly between 6 and 18 inches, It is residual sotl.
Colluvium on valley floors is up to 15 feet deep where exposed
by erosion, Soil cover increases to 100% and probably attaine
mnuch grester depths in the esouthern mnd norih-eastern parte of
the arez where the land is cropned.
7. HRainfell and Vegetation

The mrea receives an annual rainfall of 15 inches. Before
April 9968 the area had been under drought, but after April %o
the present time there was much higher than average rainfall,
It is unlikely that this would have significantly =ffected the
geochemical dispersion pattern in the drainage sysienc but most
paris of the stream beds became overgrovn with grasser and weeds
and this made the collecting of wediment samples more difficult,

The area is cleared of timber and, except where eropned,
it is gressed for graring purposes,
4. HMorphology of the Drsinage Systems

Scott's Creek and Mount Barker Creek aras the only streams
vhich flow eontinucusly (or nearly se) throughou*t the year.
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Scott's Creek is flat and swampy. Its channel varies between
15 ané 70 feet wids,

Mount barker Cresk is an active stream with a stceper pradient,
It is widemst at pools and narrowesi ot riffles, varying from a
faw feet to 30 feet wide,

The malin tridutaries to theae creeks are unnamed. They flow
intermittently after rainc and most have zroded gullies in
eolluvium. These gullies ars up to 15 feet deep and 20 feet wide.

Smaller streams extending to the top of the watersheds drain
the alopes. They are active only after each rain, In some places
their shannels are on bedrock and reach a few inchen moross,
#lmewhere they are more broad and diffuse and are largsly covered
by soil and grass,

Ho apparently permaneni springs or seepages were ohserved,
with the possible excepiion of =n ares around pyritic schist near
sanple location no. 82 (mec fig. 7). Cake! white salts exist
in the 3so0il at the edge of the strearn here, surgesting that the
ground is soggy at least for much of the year. {(All ground was
soggy at the time of this investization, 20 definite concluslons
aro not possible),

Kany stresams are oriented espproximstely north-south, parallel
to the trends of bedding and schistosiiv of the rocks, This
control of drainage patterr by structure is especially noticeable
in the streams to the south of “ount Barker Creek,
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Iv g2l CEQLOGY

1. Stratigraphy and Petrolopy

Rocks in the area include interlavered varietier of:
Sehistose aquartizites
Biotite~muscovite achieta
tuarts-felidspar~-bilotite~garnat schiats
Andalusito=-(mtaurclite) schists
Pyritic schiscs and pyritic schistose guartzitare,

The distribution of these rocks has besn mapped by Grasso
and vieianus (1954) and the petrography was described by :erath
and Joseph {1954). (The lai:er thesis could not be found.) They
did not recognize pyritic schists a2 such but mapped thex sither
ag iron stained sericlte schisis or tuff beda,

Distinetive rock types of possible siratigraphic uce as
marker beds are the andalusits echists and the pyritiec schists.
Owing to the foldeid mature of the rocks, sound structural mapoping
ie needed to determine stratigraphic relations agcurately.

The mapping of Grasso and Mciianus shows that the main
development of andalusita schimte is in a ©U sheped sector extending
northwarde from the Aclare ¥ine, (fig. 2), They interpret this
sector as a contact metamorphic sone aspparently caused by an
underlying granite. Their zone transgressos bedding trende. However
thin andalueite schist layers which may persisi alony stike for
several miles are common in other parts of the ares and throughout
the region (seo, for exsmple, Kloeman and Skinnex, 1958, v.65).
Hence 1t is most likely that the andalusite schists renresent
originally more sluminous Layers which have been iransformed during
the same regional metasmorphiem as that which affected tho remainder
of the rocks, This immedietely casta doubts on Srasso and
KcManue' map showing the andalusite gonc trensgressing bedding
trands. It may be that it represents en original sedimentrry
facies change, but in view of the desree of folding of tho area
it 43 more likely that it resresenta a folded andalusite-rich unit,
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Assuning a southerly plunge, which is common te all observed folds
in tlhie area, this would then be a large enticline.

fiumerous apparently discontinuouns pyritic schist laysrs are
scatteored throughout the ares. Most vary betweern 5 and 15 feet
in width. The number of mseparate horisons is not known lLecauss
of the repetitions caused dy folding.

All pyritic schimt layers arec weathered in outorep to a
leached, saricitic, yellow or red stained rock., Alunite =nd
Jarosite are present as a coating in the fine cellular boxwork,
or as #mall cubes apparently pseudomorphing pyrite, or us crose=
sutting veinlete, (soa X=ray determination, Appendix 9). Ko
fresh sulphides werc seen.

2. Siructural! Elements
{a) Bedding (so)

Lithological leyers of differiny composition, grainsize,
and texture occur throughout the area, These vary in size from
persistent psammitic rock layers several yards aoross and clearly
visible on the ground and on sir-~photozraphs, to layere as fine
asp { mm or lesz, vieible in hand-specimen of morae pelitie rock
types. Lithological layering in handespecimen is produced by
varying amounis of micam, guartz, garnet snd andalusitass in each
band. This is the firet recognirzable layering and is regarded as
preserved bedding. JAndalusite~rich layers and pyritic schiet
laysrs are parallel {o other layers and so are considered to be beds.
(b) Bechistosity (81)

Schistosity is defined particularly by the planar preferred
orlentatior of mica plates within the rock., It appears to ba
parallel to the axial plane purfeces of folds in SO. It is
developed in 2ll rock types, but is most distinet in the more
pelitiec rock types.

Transposition of SO by 51 has spparently ocourred on a small
scale in places in tiae pelitic rocks, (fig, 2).

{¢) Crenulations and XKink bands
Crenulations in the schistositiy are common., Their amvlitude
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Layer of andaiuneites mehisi betweer two ouerisite
layers., The quartaitc layers define S@ -~ Emalil
peaanitic lenses in the sehist lie parallel to
the schistost sy, &,m though thefir sroas trend is
paraliel to Sp- Thie is apparentiy smasll wscale

transposition by felding o 50 parsalliel teo Sy
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is usually of the order of 2mm, They define a lineation,

Eink bands ars developad in places in theo more schistose rocks.
The bands are usually less thau an inch wide,

{(d) Mineral Lineation (L),

This lineation is developed throughout the ares in =211l rocks.
I4 38 dafined by a preferred orientation of clengufe mica zrains
lying within the achiatosity. In many places a crenulation
linaation is parallel.

{(e) Folds (Pold axes, B)

Except for small crenulations in the schistosity the onrly
folds observed in *ha area are foldy 1s bedding. They vary ire
sige from large open resional folde traceatle or air photographs
t0 small folde of fine bedding layers in hand-specimen. Foldsn of
hand-ppacimen aige were seen im only the more pelitic roek iypos.
They are conmoniy ssyumetrical, tightly appressed and shtenuated
along one limb, and have the schistoslty as axial plane.

(£) Jointe, Faultse, tuart: veins.

These have had little bhoaring onm thia study. Suffice it 1is
%o say that guerts veins and dlows ars commen {gseveral suvposedly
different types of zuartgs veins are described by Grasss and
fofisnus (1954), an? the main joint set in nearly vertiical snd
trenis E-4. (See Grasso sand Medanus (1954)). No major feulte
have bees recomised in the area.

3. Structural Geometry

A. ¥irk 4n 1964 commenced, hut did not complete, an investization
of the structure of the ares, His measurements of bedding,
schistoasity, lineation, fold axes, and schistosity~bedding
intersections wvere plotted (fig. 44).

Schistositly 31 has a fairly constant orientation with an
average dip of 50° towards 120° (true). It is obvious £rom the
diagren thet over much of the arez beddings (so) parallels
schistosity (s‘)a Heasured fold axes sre distribuied within the
schistosity and have 2 plunge varying from nearly horigontal south

: o
to about 55 sant, 80-31 intersectione are similarly distridbuted.

A constant feature is the linention which lies down dip on the
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schistoeity; 4t has a plunge of 50° tovards 115°g

Oheerved and neasured erenulation lineations around the
Aclare Mine and those meesured by A, Kirk over the entire aren
have verying orientations. They lile within the schiegtosity and
have varying plunges to the southesast. Observed Kink bandu have
e varishble but fairly flat orientetion,

The varioua atructurel 2lenente around and in the Aclare Mine,
around the Scott'e Creek Mine and around the anomamlous pyritic
schist horison, vere messured (Pig. 4 a, b, €¢). Their geometry
is sguivelent to those measured by A. Kirk. PFor comparisoen Plg, &
shows messurementc taken by Lindaviet (1966) around the Lanmantoo
Minee, Thelr geomeiry is alse equivalent.
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Kaual area plots of poles to layerinsz (bedding), &

0?
voles to Bchistosity, §,, mineral lineations, fold
1

aX8S,

(n) measured in the Aciare fine and surrounding the

mine
{(b) measured eround Scott's Creek Hine,

(e¢) measured aroun? the geochemically nnomealous ares
sesociated with pyritic echiste {for location

see flgs. 7416

{d) measurements taken over whole ares by A. KIERK.
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;;Fmﬁmnmwi ure ..-:5..‘..
Measurements of Lindqvist {1967), Xanmantoo Mine area.

(a) Eausl area plot of 105 S_ (bedding) poles ocutside the mine

(v)

(e)

(a)

ares, The girdle defines’a statistical fold axin,fs
Contours are 14, 3%, 5%, and 7% per 1/ area.

Lousl area plot of 150 poles te &, (exial plane schistosity)
for the whole erea, Contours are 1%, 5%, 207, and
50, per 1% area.

41 mesoscopic fold eaxep fros the whole area, dietributed
within §,, Contours are 24, 6%, 10%, per 17 area.

47 mineral lineatione and fine crsaulations on the
schistoeity., Contours are 2%, {77, 35%, and 50 pex
1% erea,
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V GEOCHEMICAL EXPLORATION
1. JIntroduction

Senttered abandoned Pb.Zn-Ag and Cu mines and prospects occur
in the area. Lence the exploration was directed at Pb, Zn and Cu
by analyeing for these metsls, Arsenopyrite. is common to most
ore types, hence As was considered as s useful pathfinder element,
but suitable snalyticel equipment was not available.

sanples were collected in the fielé between March and Asugust
1968, Preparation of sarples for analysis, and analyses, were
rperformed in the laboratory.

.Previous geochumical exploration in the region has been by the
South Australian Depszrtment of Mines and by Mines Explorastion Piy.
Ltd. The Department of Mines commenced » rerional geochemical
survey several years ago. They completed a traverse collecting
rock chips through the Aanmantoo Group along Hount Barker Creek
(Fig. 6). The most significani high values occur with Pb, Zn, #nd
Cu associated with pyritic rocks lying in the folded rod=m in the
central part of the mketch mection. They alsc collected rock
ahip samples scattered along the sirike length of the lairne
pyrite members., Several zones of highor than average Cu valuss
vere found,

Marshell (1961) collected soil samples in one traverse acroes
the Neirne Pyrite horizon, and analysed for Cu, Pb, Zn, and Ri,
Higheat values for these metale were found assocliated with the
pyrite horisoquﬂého Depariment of Minen censed their geochemical
program when Mines Exploration Piy. Ltd. took out an iuwthority
to Enter in the Lanmantoo area. Hine: Zxploration Piy. Lti. have
taker mugered soil samples in = grid system over South Hill (for
locality meo fig, 7) as part of their exploration for Cu. Thia
outlined an anomalous zone which they tested by dimsmond drilling,
but no sizaificant widths or grades of nmineraliszsation vere inter-
sected. Because of contamination frow old mine werkings their
surface geochemical work wes noi succeesful around the j{anmentoo mines
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2, Crientation Survey
The investigatiorn commenceé with an orientation survey. This

was to firetly determine the best suited iype of expvloration method
and then to determine the optimum e=mpling spacing, thoe opiinum
mesh fractione for anslysis, and the optimun analytical technioue.

The air photographé of the region showed that the sarer wes
dissected by numerous gireams. The watershed of the Kanmantoo
tines, a major source of stream contamination, (experieuced by
Mines Exploration Pty. Ltd.) lies to the north of,and sevarate
from, the drainsge systems around the 2elare line. Contezinstion
from the 2fclare !'ine wes likely to have Leen confined to the
downetren: parts of “cott's Creek and lount Barker Creek. The =rec
showed no evidence of tranenorted, especirerlly wind bhlown, soils.
(onsideriny ell these fretors, the most logical primary peochemical
exploration method »aB stresm sediment sauplins. This had not
been previously sttempted anywhere iz the rrea.

To study the dispernioﬁ of b and Zn and alco Cu, for
orientsatior »urposex, srunlee were collected st regula> intervals
in Mount Barker Creek dreining the knowxn Pb~in ailneralizestion =t
the Aclare Wine, and in the creek draining the known Cu mineralization
at South Hill (fig. 7).

Sampliing
The Pb-'n dispersion:=-

Semples were collected at intervals of atout 200 feet (fig. 7).
k¥here possible only active stresm sediment (i.e. from within the
flowing siream) was collected. Hoet ssmples were composite, from
the full width of the creek bed,

The Cu dispersiontw

Eere sammples were collected at abeut 507 feet intervels, They
were compocite ssmples scooped from within the stream channel et
several points. Orgenice~rich patchee, for example associsted with
semi~stmsgrnant pools, were, if possible, avoided.
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Sievfng and Analysis

Each sanple was sieved into the following mesh fractionu
{British Standard Sieve Size):-

1. = 14+ 44 (-4.20 na+0.36 mm)
2, «~ 44+ 75 («0.%6 mm+0.22 nmm)
3. = T5+140 (=0.22 nn+0,12 nm)
4, ~-140+220 (=0.12 om+0.065mm)
5. =220 {(~0,06%nmn)

Two methoﬂs 0f mcid extraction were used on each fraction:-
t. Coléd 1,04 HH03. One gram of soil, sdded 10.0ml. of =cid,
left 24 hours, shaken twice during the 24 hours; anelysed.
2. liot 25% ﬁmﬂs. One gram of soil, sdded 5.0ml. acid, heated
over steam bath for one hour, cooled overnighi, made up to 10,0ml,
with distilled water; annlysed,

Zeeh solution war then mnslysed sepsrately for ®b, Vn end Cu,
using the AA~-100 Atomic ‘bsorption Epectrophotometer.
Resulte

Results of the orientation survey mre tebulated =e 2vvendi:z 1
and 2, dany of the values for hot seid e;ceee double those for
cold acid exiraction. The Pb and 7Zn decsy from the Aclere Mine
is shown, for the various fractions, disgrammstically iz fiecs. 11
and 12,

several water asmples were collected from Kouni Harker (reek,
but even wher concentrsted by evaporstion to 4 volume, they
contained’zmmanaurable guantities of ?b, 7n, Cu, ag.
vicscussion of jiesults

in aim of the anslyticel method in geochemical exploretion
i %o obtein the greastest contrrst beiween besckgrouns snd snomalous
values, ec thet the likelihood of miseings »nommloune ground is
reduced. (:awkes & Webb, 1962) and (Langford, 1965).
Ihe Pb-7n dispersion: Table {1 tabulatee the contrast (ratio of
anomalous to background) for each mesh fractior and for both the

hot and colc acid extrrctions (referred to for convenience as
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hx and ¢z - though cold 1.0M HNOz is too strong an aci?d %o be
regarded 1n the normal geochemical sense as cx. Wweaker acids
wvere not practicable in this survey, bvecause, especially for TO,
most values would be below or near the analytics)l detection 1imit,)
Background wapr taken to be the values at loecations 20 and 29 and
enomalous was taken at the not too extreme but modernte vmlue at
location 24.

The greatest contrast existe in the (=75+140) mesh fraction,
Thie is consistent with results found in many other aress, (see
for example Hawkes & Gebb, 1962, ».257). There is little contrast
difference betweer the e¢x and hx methods.
Ihe Cu dispersion: Table 2 tabulates contrasts similar to Table 1.
Hera background wes taken to be the low value at location %0 and
anomeloue was taker to be the moderate value at location 4%,
Ureatest contrast is obtaineéd in the =220 mesh fraction, andé in
the cx method.

Rather than separaste the (~75+140) and (-220) mesh fractions
for each sample to desermine Pb, “n ané Cu or the reapective
fractions, it was decided to taec the whole ~75 mesh fraction and
snalyse ite content of =11 threc metals. Tatles 1 snd 2 show
tha%t there is little or no lomss of contrast for the -75 mesh fraction.

Since ¢x wethode are leac time consumins than hx nethoeds, and
since the ex wethod gives greater contrret for Cu, it wanr decided
to use c¥ as the sisndard procedure in the rest of the survey.

Decay distrnces (distance fro: snomslous to basckground) are
in excess of 1,000 feet for »l)l ueitals. Hence a pampling interval
¢{ about 500 feet was decided on =85 the standard procedure. With
thie spacing 2 dreinsge~sediuent anomaly shoul:d '@ covered at lemst
once, and vrobably twice,

5. Interpretation of mode of occurrence of anomalies
and decay pettern

The ratio of cold exirsctrd metsl to toiaml metal iz a method
of ascertisininy whether the snomalous materinal is of residusl



1 \Ne,xi\rd‘ Pu-cv-n*'
- . cx h %
e~ 1S fraction
Fraction Sample Smpia 5"\""“‘ ‘E’P"" CONTRAST l‘—.a!rmm ‘:Pm COMNTRAST
20 24 rE{ogmund.) (a.ac’ma.\cﬁ) 24/ 20 bﬂ&k%\‘oohlhd.) {\a.nc'zn:‘nicus\ 24/20
Phi= 14+ 44 10 27 2.7 15 34 2.3
- 44+ 75 T 37 53 14 49 3.5
-140+220 | 18,4 20.8 20 50 2.5 30 T7 2.6
=220 28.8 31.6 22 8o Z.6 34 147 4.3
- T5 15 61 4.0 24 95 4,0
Zal= 14+ 44 17 65 %.8 32 91 2.8
1= 434+ 75 18 7 4.3 %6 119 5.3
-~ 1404220 »0 157 5.2 61 251 4,1
«~220. 37 205 5.5 78 359 4,6




TABLE 2

Nus\'d ?c_rc.e.m:\-
i o e \q\"
Size le Sesy
Prection Ssmple Sample P bpen.  ConNTRAST b o phm. ConTRAST
30 48 n,aéwawm» ey, 48730 1w2£«-¢3 (eolBlies) 48/30
Cul= 14+ 44 6 240 40 22 330 15
-~ 44+ 75 13 200 15.4 37 232 6.3
-~ 754140 | 34,0 67.5 10 128 12.8 41 168 4.1
~140+220 | 36,2 18.4 2 156 17.3 39 240 6.2
-220 29.8 4.1 1t 282 25,6 42 %40 8.1
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origin or precipitated from agueous solution onto, or adsorbed onto,
the surface of clastic fragments, (linwkes & Webd, 1962, ©.255).
However colid 1M KNQS used ir this survey ie too stroeng to be
regarded As » normsl cold extrsction reagent because it is strong
enough to remove some latiice held metml, as wvell as adsorbed or
precipitated material, Therefore cx:hx metal ratios cannot be

uged to ascertsin the nature of the anomalouz materiel,

There io eclid leaching of the surface downslope from the Aclere
Mine, suggesting thal much metal is carried into lount Barker (reek
in molution., This 4ix turn suggesis that much of the metal in the
sediment 18 adsorbed or precipitated.

The hizhest values for Zn are not only at the point of diecharre
into “ount Barker Creek bdut slse 800 feet downstream at location 23
(fig. 12). A voassible explanation for thie phenomenorn, if it is
not simply one of =ampling error, is that the first peak represents
largely detrital “n minerals, and the second pesk represente
precipiteted in minerals formed ~fter thorough mixing of the ecidie
metal besring solutions with neutral creelr wnters.

4, pain Survey

.1 Genersl: After completior of the orientmtion survey, raing
had caused Scott'es Creek and rount Barker Creek to flood. For thie
reason lount Barker (reek vas sampled only sporadically ané Scott'o
Creek not at all., (Scott's Creek would not have been sampled even
60 becsuse of its broad swampy nature, msking samples difficult to
collect and any diepersion vpatterns difficult to intervret,)

The distribution of =1l sample points is shown on fir., 7 (in
nocket).

nost samples collected were wet. where possible active sedinment
wap collected, but in some placee {(usuelly because of the restriction;
crused by overgrowth of gresses =nd weeds) the sediment was largely
colluvium, bank materisl, or goil frex the A-horizon. Pertinent
features such as these were noted ond are presented in Apnendixu 3.

semples were dried, then sieved sand analysed ueing the ontimunm
method determined from the orientsation survey.
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«2 Results: Anslysed values are tabulated in Appendix 3.
Separate plans with the distridbution of values of Pb, of %n and of
Cu are figs. B, 9 and 10 respectively (folded, in pocket).

All values were plotted on histoprama of number of samples vs,
log concentration, Treating these senaratelvie

Pb (fig, 13) Values below 5 P.P.m. Are irreguler because they
are belovw the analytical detectlion lirmit, The average of determined
values below 5 p.peni. is therefore showr dotted.

For a2 single populatiou of values that are distridbuted
symmetrically, it i conventional to take poasibly-mnomalous values
&z between 2 and 3 standard deviations above the mean and psrobably-
anomalous values ac greater than % standard deviations {Rawkes &
webb, 1962, ©».30). Subjective visual estimation of these values
on the histogram im 7 and 12 p.p.m. respectively.

in (fig. 14) This diagram, though = log-normsl plot is markedly
gkewed, therefore calculated values of standard deviation sre of
l1ittle usc in determining vossibly and probably~anomamalous values.
These have again been determined visually and »re 10 n.p.m. and

20 p.p.m. respectively,

Cu (fig. 15) Thiec histopran is symmetrical for the lower
background values, and hence¢ the standard deviation could be
readily calculated. However in keeping with the Pb and ¢n systems,
the possilly and probably-anomalous values were astimnted visually.
They are 12 and 30 p.p.m.

«3 TIhe fnomalies: ‘Anomalour samples were recnalyeed to check

possible grose analytical errors. These are tabulated in ‘prnendiy 3%,
f few anomalous areaz were discovered:

Contamineiion Anomalies: /An aromalous zone especinmlly of ?b and

#n surrounds the fclere line, This is prodbasbly due to contosination

from the mine workinge from old trscks or fromx wind bloww dumyp

materinol,

tignificant fnomalies: Lu. <Several recurrent Cu anomalies occur

elong the ereel draining tiouth 1ill (fig. 7). This eree’ was
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used in the orientation survey for copper. The recurrent anomalies
are possibly due to several copper bearing roclkz unite erossing or
occurring near the creekx. These may be 2 single folded unii and/or
distinct unite. An old shallow prospect shaft in azurite and
malachite-atalned schist occure near sample location 41.

sample locatione 159 snd 150 are down-drainage from the
#heal Harmony mines, which heve azurite and malachite stalned
apdalusite schist sesttered 2t the surface. (Here also the zinc
spinel, gahnite, occurs in ocusrts velns outcropoing at the surface.)

Except for eample number 22 which is near a copper »ropect
shaft, tho other possible anomalier have unknown causes and
therefore need further investigation.
Zn Anomalous values lic along Fount Barker Creek upsi.reanm ‘of the
Aclare Mine, These are probably due to the Nairne pyrite horirzons
upstrean, but this neede verification, Poesibly-snomalous valuer
recur slong the creek dreining South Hill. These roughly correlate
with the recurreni{ copper snomalies, Several other acattered
poseibly anomalous vealues have unknown causes. The moat significent
anomaly, however, lies to the esst around sample localitiecs 79-82,
Phis snomaly is coincident with the lead =nomaly described below.
Pb seversl isolated anomalous values eve scrttered over the ares.
These are uninvestigsted.

4 large anomaloun zone lies to the east. This was of
sufficient econe to werrani further investigetion, so samples
79 toa 84, where there is = coincident “n anomaly, were ressmpled
and anelysed., (See sketch, fig, 16). The re~samples were still
anomelous, though of lesser vmlueg nuantiteptively. There i a
clear sssociation of enomelies with pyritic schist layers which
are common in this ares., ©Therefore in several places these pyritiec
schistn vere chip sampled mcross their width (usuelly 5 to 10 feet)
gnd analysed for total met=l by hot 605 perchloric acid extraction.
Values are shown on figs, 8, 9 =nd 10 and Aponendix 4. ‘They range
from 50 to 1250 p.p.m. Pb, PS5 3 (1250 p.p.m.)} iR 5 chip somple from
the full exposed width in an explorstory pit and PS5 10 end PS5 11



PA. 68

ORIGINAL SAMPLES

Pytitic

SUBSEQUENT SAMPLES

Sample Pb Zn Cu

Number| ppm |ppm {ppm .
79 8(10)|12(9) ha(s8)"
80 6(4) |14012) 9(9)
81 75(50)|18(16)10(9)
82 20(10)|30(30)16(10)
83 35(25)| 5(7) | 6(5)
84 10 9 |6

Figures in brackets are
repeat analyses.

Sample Pb Zin Cu
Number | ppm | ppm | ppm
79 4 S 6
80 10 16 10
81 14 30 12
824 16 16 10
828 75 14 i8
820 20 | 10 5
83 12 T 3
834 14 3 6
84 .| 5 |12 4

(Metal contents of pyritic
schists in Appendix 4.)

F1G.16 aNOMALOUS AREA ASSOCIATED WITH PYRITIC SCHISTS.
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(fiz. 17) are gosssnous specimens from dump m=terial of two old
proapect shafts, These Pb contents of schist and gossan are not
high but could ke expected to be low because of the intense surface
leaching whici the pyritic schists have undergone.

.4 Discussion of snomalous zons: The pyritic schists are most
probably the source of metals detected in the stream sediments.
The anomalies are probably hydromorphic in origin, i.e. matal
dissolved and transported in ground water and then devosited by
precipitation and adeorption on streem sediment. Therc is evidence
that = spring exlsts around location 82 (see Local Geography page 5).

Trace element contents of free:h pyritic layers at the Hairme
Tyrite deposit at Irukungza are quoted by Mirams, 19651~

fo. of Pb Zn Cu ig

Unit Sampled Samples P.P.Me DP.PelM, PaP.B. D.PaMe

¥allrock (hangingwell) 3 15 160 50 1
tYrebed 1° 14 5490 4250 530 2
tyanste ved A 5 40 530 620 1
‘orebed 2! 8 700 6200 700 4
'yaste bed B 7 120 2600 760 2
tGrebed 3t (at Hangingwall) 10 600 3600 450 3
wallrock (footwall) 4 60 100 15 1

The minerals containing these metals are mainly galena,
sphalerite, and chelcopyrite,

1%t iz verhaps significant that metal contents of the schiates
and pgossans are epproximstely egsu=l to or even pgreater thar the
content in freeh pyritic layers =t Nairne. 1If in fact the echiste
and gosssns are leached of Pb, 7n ond Cu, then the originsl roel
must have a hirsher tontent of thess metals than do the liairne pyrite
horigons. Clearly, therefore, this nres is s likely =~rez for ore
search, by more detailed pgeolorical mappiagz, and then poscibly
geochemical exploration by ostterned soil auger sampling, geophysical



16 1, Pyritie schistd with messanens
tayers (Tponeidly paraiiel 4o
bedding, ﬁoi sronding SCLOPH
sohintosdty, Gy he davks®
i1zyors srs ziohez i3 gnathiva,
the lizhier anes ichew in
alunita + Jawesito.
grdinary, Sranssitted light.

ISpqainon ratt)

] 1 A

closer viow ef part af the aeniral gosast
Layez. The 1ightasy eolourcd uaberisl is
goetdbiic, zomaiader iz quarta and mids.
ordainary, vaflected light.

O .

OvS mm



18.

investigations such as I.F. and electromasnetic methods, and
diamond drilling.
5, Conclusions

This geochemical drainage survey was eanable of detecting
anomalous gones in this onvironmenti. Sample interval, mech
fractiona and analytleal technicues used were found to re succesaful
and should be directly applicable in a more extensive survey of

the reglon.
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Figure 19

Ore from dump, Aclere Mine, #"alded sulphide riek
layers, poeeibly bVadding. At right, = eulphide
veinlet tranzgreseive to the folded layers , and
sub=perasllel to the axial nlane of folds,

The locatior of thin section AY0 ano polished
sections 210, 211, At2 4is shown.

Sveciner cut at right engler to fold axec.

scele in inches,
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Minersal depoesits in the resion include concentrationes of
metallic sulohides, chiefly of
1. Copperx
2. Lead=Zinec
3. 1Iron
4., Arsenic,
1. Copner Depoeits include the Lanmantoo oretodies and scastered

deposite eround Crllington., These heve been described by

pickinson (1942), and more recently the isumentoo orebody, proved

by Mines Exploration ¢Pty. Ltd., was described by Lindsviet (1967)TL¢5
2. Leesd-Zinc-Silver deposits include the 2clare line, Scott'e
Creek Minze, ¥Whesl Ellen, 0ld Strathalbyn Hine, and (lensldbyn Hine,

(fig. 1). These arec described in more detail telow.

3.. Arsenic. /n arsenopyrite rich deposii occurs neer Callington.
This hes not been investigated.

4, JIron. Pyritic layers are common throughoui the reslion. The
widest end most persistent leyers are those of the Lairne vyrite
horizorn, wiilch ig preaently mined at Hrukunge, The structure »nd
texture of the ore here was deecribed Ly Jeorpe (1967).

the present investigsztionon centred srousnd the Aclare VMine,
houever for comvarison asgpects of other Pl-"n deposits of the

regior (&coti's Creek, vheal Ellen, Strathalbyn) were investigated,

1. ACLARE HMINE
(a) History

It i8 not recorded when the felare line ovpened. & Ny, F, C.
Singleton owned the aine unitil 1890, when it was hourght by the
Kengarillz Compesny (incorporated in fngland). Mining cessed in
1881 apnarently Lecause manual labour of hauling the ors up to the
adit(hsulage) level wes too exvensive. The ore ai denth wes
richest in 7Zn and relatively poor ium Tb and aAg: aand at thet time

there were hesvy smeltiny deductions for Zan., In 1937 the openinegs



Foldws in pyrite rich leyerizg,

probably bedding, ir the Kmeirne
pyrite ore. Hote the triangular
shaped sulphide enrichments at

the crests of foldsa,

compare witk iclare ore, fig.19

{rron George, 1967, fig.12.)
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were cleaned up znd asade accemsible by the Department of Mines

80 that anmples for nssay and beneficiation teste coul? be taken,
J. K. Sustafson and 4., Rlatehford of the Zine Corporation Ltd,
briefly examined the aine in 1937-8, #. ¥. King and 5, Cottrell
of knterprise Exploration (o. Pty. Ltd, appraized the mine ans
considered that it held little promise of redevelopment chiefly
because of its eize. 1Im 1961 Mines Exploration ©ty, Ltd. took out
an Authority to inter of the areus including the Aclare Mine. The
impedinte mine srez was relinguished in 1954 to the 5.4, institute
of Techrnology, for the usas of etuden?g especiallry of the Mineral
Engineering Coursc. Students rehabilated the mine's adii for

516 feet in liovember 1965 - Jonuasry 1966.

Presently the adit in open to a few feet south of the main
shaft, At this point it is blocked by sil%t snd rubdle prescumably
originating from the stopem =mbove., Other workinge, excepting
ehefts to shallow depths from the spurfsce, nra inaccessible,

The olé workinge in plan and section are shown in fiz. 18,
(v) Macroscopic texture snd composition

Macroscopically the ore is on agsregate of nunerous, folded
layers of sulphide rich aand sulphide poor suartzite and suwarte~
muscovite-biotite schist, of the order of one inch wide. The mailn
sulphides are sphalerite (black, nresumably with high irou content)
and galens. Areenopyrite crystals up %2 4mm aeross sre visible in
many ore specimens from the surfece dumps.

i quartz vein, about 1 foei »eross, tranesgressive to the ore
layering, waps seen ir the ndit near the mein shaft. Tt contains
a little gelens =nd sphalerite., Galens and sphirlerite-bearing
auartz is fairly couwmon in the surface dumpe, hence meny suarte
veins must exist within the ore.

coarss sulphide veinlets transgress the layering im aany
places, Flig, 19 shows 2 veinle: transgressive to folded layerc
and sub-parsllel to the axial plane of folds. R. Ceorge (1967)
found many sulphide veinlete parallel to fold axial planes and
aleo at right angles to fold mxes in the Nairne Fyrite orebody at
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Brukunga, A study of the attitude of veinlets wae not attempted
for the 4elare ore, but this could be & uneiul situdy for soms
ineights into sulphide mobilitias during mwetanorphisnm,
(e) Hallrocks

The wallrocke are mica schists, which show no apnarent
difference in composition, texture and structural elements from
schist® not associsted with ore elesewhere in the area,

(d4) External jlorphology
The orebody oversall is tzhulaxr (fig. 18). 1ts horizomial

T extant 1z about 250 feei, its verticel extent over 300 feei and

tte width from 2+ to about 15 feet, It dipt about 70° towards
280° (true) and plunges about 30° south. It parsllels schistosity
of the enclosing rocks and spparently lies on the wé;% limb of =&
southerly nlunging antieline in 5, {(fige. 22, 23). The cutofi %o
almost barren schist is sherp where it wes meen in the ndit (figz. 21).
Longitudinally however the sulphide rich suarteite and schiet layers,
whers oheerved southwardes fros the mined orebody in the mait,

becone thinner and less numerous until a% locality 29 on iz, 18
therc are only a few, approximstely 4-inch wide, pyrite bearing
suartzite layers,

{(e) =Size of Crebody

Past production from the mine is reported ms 4,200 tons and
ore reserves are estimated at from 8,000 to 15,000 tons to =
depth of 300 Teet {120 feet velow the adit tevel)} (Cottrell, 1951).
1+ 45 no: knows whether the ore continues, enlarges or pinches out
helow thie depth, Thereforc the orebody {using 1 tom equel:. 10 ft3)
12 at least 120,000 ftﬁ an: nossibly much larger.

{f) Grede of orebody

111 recorded sssays af the Aelave Nine nre grouped together
in fpvendix $. i musi te remembeved that the mined ore woulé
have been the hisheet srade parts, OUverall the grede nf the ore
ip nossibly mbout &° Pb, 9F 7n, 9cz/ton ig, 1.5 dwt/ton Au.

The surface {to 30 feet) oxidized carbonate rich ore was
richesi in Pb and fg snd poor in %n. .Below this level in the
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prinary ore in grodes usually exceeded b, anéd Ag in oza/ton
ususlly exceeded twice the value of Pb nercentage. The available
assays show z trend of decreasing Ph (sseayn of 2=%%) st the lowest
mined depths.

(&)

The detailed iniernsi structure of the ore is more complex
than the external ﬁhapen I+ has been considerably deiorn~d by
foldins and breceiation, Tizhtly appressed ssymmetricel folds

in the ors layering (figs. 24, 25) and folded snd brecciated layers
(fiz. 26) exist nearly everywhere in underground end surfece
exposures.

Except at fold hinges the layering in the exposed parts of
the ore parallels the schistosity of tha enclosing schiets. The
exial plone of folds parsllels schistosity. liesmsured fold axes
0f folded ore layers underground and at the surface plunge from
30° to 45° south.

The style ol deformation of ithe ore is similar to, =2nd the
zeometry of schistosity, lineationa, and folded layering in the
ore 15 identical to thet of the surrounding rocks (fiz 4a). I%
seems therefore that the ore and surrounding rocks have responded
to the sanc deformation episode, and furthermore thet the layering
of the ore is equivslent to the firei recognizadle layering of the
gurrounding rocks, that is, 1% is voseibly bedding.

(k) tiineralogy and Texture

The following opacsue minerels, listed in avproximste order of
decreneins abundence, were recognired in polished sections uander
the microscope:

‘phelerite {7n,Pe)s
felenz Pb3
Pyrrhotite {locally replsced by Marcasite) . Fe, 8
Tetrahedrite (Cu.Fe,hn,Ag)iz(Sb,*5)4S13
Heneghinite CuPb133bT124
Fyrite Peﬂz
rrsenopyrite Peisd
Chalcopyrite TuFes

2
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Gangue minerals, identified in thin sections were:

fuarte

ruscovite

Biotite

£ 1itile caleite
tccepsory sphenwy gircon.

A list of thin and polished sections is in ‘ppendix 10,

Nost ore specimens shov grenoblastic or lepidoblaastic textures.
gSulphides, especislly galens and sphalerite are mostly presenl as
lenticles of varying length and continuity. Lenticles grade into
definite but somewhat ragged layers. Sphalerite and galenn may be
preseni iv these lenticles together, or separately. In schistose
specimens these lenticles and bands ﬁarallel_aehistoaity (figs. 28, 3&

Ore specimens of folded sulphide rich anéd sulphide poor layers
have micas aligned parelliel to the axial »lane of folde. 1In places
there v = definite tendency for sphalerite =nd gzalena lenticles
to be aligned parsliel to the sxial plame {fig. 29).

Leyers or streaks rich in sulphides are coarser grained than
the surrounding sulphide deficient 'metrix*. -This is c¢learly
vieible in figs. 28, 31, and 32. Coarsc sulphide and suartez grains
are about 9,25mm but up to mu serose; and micas are up “to 0,.2%nn
long; vwherean the finer greined natriz grains sverage about 0.05mm,

specimen A3, fig. 29, showe coarse muscovite groins within
the folded sulphide rich layer. The voseible significence of this
is discussed below.

The coarse sulphide graing are generally free of inclusions of
all minerale, whereas the fine sulphide greing dlessemineted in the
matrix usually have fine inclusions., In some coarse grained layera,
sphalerite end galena show curved mutual grain bounda:ries, (fig. 33).
flsevheras sulohides tend t6¢ be polygonal grains agrregating into
slongate lenticles. The disseminzted fine pgrained sphcierite and
grlens often have n'cuapoié ghape interstitial betwveen the cuarts
and uice graine which have = pelygonal hexture.

Arsenopyrite is present in wsny specinens ap éﬁhedrml grainas



1g.22

e 2?:

Looking south intoc the open pis, telare
1ine. Twe politic layers onm tThe left
{gast) trend up into ithe ors, uwhich
hes a schistoss wall on either ride.
ke oxe hac internal jseslinal foldes,
{not guite visiblsz ). it apparently
iiec on the weateorn lLiab of an aniicline,
wt 4ek 15 perallel %o the schistosity.
souiherly plunging syncline is aleardy
vipidle on the rishé.
sar mesls depth Iz sboeut 15 feet.

Looking south at east wall 1np adit, Aclare
:ine, Tcoaclinal seyometric foldes in
gquarteite, with schirtosity »f surroundlag

ice schists a: axiel plené. *he sense Of
asyanetry of these folde spgreets av

: wies =
Aitieline in Bo to the rs.l}zél {right),where
the orebody lies in projéction along astrike.
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lagere ars stained,

Fif-}‘ 2%
rayface cuterop of the are,

2olare fiine, @t tho northern
shaft, lookiny south,
iseziieal ZTolds im ore
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up to 2mm acroas.

Pyrite was seen in only one ore speciment 1% wss ragped and
totally eancloesd by (apvsrently pertially replaced hy) pyrrhotite.

Pyrrhotite is preseui in swpll smount both as euhedrsl latho
about 0.3mm long, of varisble orieniztion, within the gueriz gangue
(fig. 34), and sz 2nhedral irregular shaped grsins when surrounded
by other sulphide minersla, &Some sections show the pyvrrhotite
partislly reslace. by marcasite., Tiny rounded wpyrrhotite dbleds
are preseni often an trails (exmolution texiture?) in the sphalerite
of some specinens, Usually som¢ chalcopyrite tlebs with the same
habit are also present,

Chalcapyrite ies also present i» some specimen: as sc=tiered
larger csnhedral grains, wvhich ero often bui not alvay: nssociated
with sphalerite.

Tetrahedrite 1o present usueslly se wispy inclusions within
gelena or at the edges of gelenan grrins, There ies 2 tendency for
tetrahedrits to be present ag inelusions in the finer grained
galens disseminated through the ‘matriz’ and %o be at grain edger
of coarse galenz in the relatively coarse pgrained layers or lenticles
or in the cross cutting veinlets, Tetrshedrite wae aleo obaserved
within patches of cosrser gralzned meneghinite,

Henoghinite (see ji-ray identification, Apoendix 8) has &
similer associstion and hsbit to tetrshedrite but wan nlao observed
(rarely) within epheleritc. The galens of specimen 4 has
nmeneghinite® an tiny (ﬁp) rounded blebs, some oriented in trains,
The crosn cutting veinlets have the cvarsest meneghinite (fig. 35).
Individual grainc ere up to +mm across, but they erc =ggregated in
placen to pmiches &z few cm long end 5 few mm wide. Flane~like
texture exisis in some pleces, Some inclusions in galens are
needle~like, (0.02um long).

*The identificesion of meneghinite iz baeed on one j~ray determinntior
from apecimen Af1, It i pomsible that Loulangerite and jamesonite

alao occur, but these are not reandily 4iatinguishable from
meneghinite in pelished section.



25.

one brecciated ore type (A6} wes exasmined under the aicroscone.
it hap en exploded appesrance: the sulphide ieficient schist,
layars epnear broken apart and folded. sulphides, chiefly sphalerite
end galens £ill all the fractures =nd wsullenparta®, end together
occupy over 50% of the volums, Sphalerise alsa appears breccliated
end gelene is interstitial (fix. 36).

Specimen AiT«A from near the hangingwall of the ore in the adis
at the main shrft, ie rich in a fine groined (<0.02mm) intergranular
mixture of »yrite snd angular nercasite. Larger euhedrel
arsenopyrite is slso preseni, (fig. 37).

Specimen 4% is & thin guarteite layer from the north of the
main ore zone in the adit. Only onc grain of sphalerite was seen
in the sectiom; but euhedral arsencopyrite grains up %o 9. 1nm and
subhedral pyrite grains up to O.2mm are concentrated in trails
parallel to the schistosity (which may be narallel to bedding)

(fiz. 38). ouarts graine are usurlly smaller than the pyrite and
arsenopyrite, and have e lepidoblastie toxturc.

A 1ittle calcite (less than 1% of rock) is present in specimen
Afﬁ. 1t exists betwaen cuartz grains aud es coarse grains in the
binge of the foldad layer, (fig. 30).

Discussion of texture.

The folded ore layers noszeibly are of moat use in interareting
the ore textures. These layers are nossibly bedding {discussed
above), but in their present fors have the eaue aetamorphic texture
ag tho encloeing silicate minernl sssemblage. ESuldhide rich layare
are goarsest, aad layers of dissemiuzted sulphides arc finest grained,
The¢ mame relationship was found for the lisirne TFyrite ores atl
Srukunge by K. Georse (1967).

?his coarse nnd fine layering is apparently an effact caused
by metamorshic processes, If the layering is preserved bedding,
perhaps initial sulphide rich and sulphide poor leyers provided the
necessary anisotropism such that during aetanorphisn a *chemical
potentiel’! was set up betweer them, resulting in the observed
coareening of ths sulphide rich layers,
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Bracoiatad and falded guarieite
tayers., salphides {asaimed},
are intorstitial. Zelare Mine,
in 241t at nain shafs, loeking
nordh,
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Possible evidence that the leyeriap wane g metamorphic layering
prior to being folded exists in specimen A3. The folded sulphide
rich layer contsine coarse grained muepcovite parallel to the
layering. Thic can be interpreted sag & folded metamorohic layering,
which may noi necessarily have been parnliel to bedding, %ut nay
have been, for example, axial dlanc to foldse in pre-exicting bedding.
Lowever the coarse muscovite esn alse be interpreied %o have grown
in placé in the softer sulphide layer (bed?) during the same
astamorphic and fold evisode. ‘Thie latcter Interpretation is
nossibly more viable because, as can be seem in fig, 29(b), the
mnuscovite grain: tead to grow im variable directions where the
ephalerito is coarsest. Certainly sore detailed structural and
textural 1nvastigation of the ore and the surrounding rocks is
necessary to resolve thie problem,

t feature which supports the conclusion that the sulnhide
minersls have been deformed nnd metenorvhosed is the tendency
towards elongzation of sphanleriie, galens and ueneghinite lenticlec
perallel to the =xial plane of folds (figz. 29). The sulphides
cleariy defines an axial plane schistosity.

fiaasurement of ¢rivle point minexasl interface angles, initinted
by Stonton (1964), and petrofabric studies {orientation of grains)
would help in a detailed undersinnding of the ore textures and
history.

Cross cutting veinleis are usuelly coareer grained than the
remninder of the ore. Unly sulphide minersls are presgent ond these
are free of inclusions, Presumably Lhe sulphides of thesc veinlets
vers derived from the adjracent are by some process involving grain
boundery migration, creep, or diffusion. The only minerals present
in these véinlets are zalens, sphalerite, menaghinite and
tetrehedrits., lleneghinite iz present in much greater proportion
then it ie the orc, so spnarently its 'mobility' is gzreater than
the other sulphides,

Arsennpyritc, pyrite and pyrrhotite heve euhedral outlines.
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This is internreted to be an effect of their high surface free
enorgies compsred with the other sulphides end gangue singra , BO
that during setamorphism they grew with crystal form. Pyrrhotite,
however, when preseni with other sulphides {palena, sohamlerito,
chalcopyrite) is anhedral, which presumably means thst in that
agaocintion its surface frec enerzy in the same order as that of
the other sulphides,

(4) pSurfmce expression and minerslogy
The lode outerop consists of junrtzite, up to 15 feat wlde,

The sulphide rich layers are represented as porous =znd cellular
layers with coatings of pale green earthy heudantite{?). {(See
¥w»ray determination, Apvendix 9).

The quartzite is more resistant than the surrouandinz rocke
end @0 standes @ few feet above the guneral surface.
(3) Age of the ore

Thia has not been determined, though 17 %the ore ip eyngenetic
ther it would have tho same age 22 the enclesing rocks. Their age
is as yet unknown but is assumed %o be Csmbrian,

s, SCOTT'S CHEEX MIEE (Wheal liarganret and “heal Hose).

This mine ie loéateﬁ 1) milee north of the Aclare Nine.

The only recorded deota for thip mine is in She Record of liines,
1908, 1t was lessed from the Paringe Nining Coupany in 1848 and
was aprarently worked up to the outbreak of the viectorisn goldfields,
in 1851, 7There is no record of the amount of ore raised, and scant
records o ore grades, (411 known assays ore presented in
Appendizx 6).

Thre¢ sheiis, the deepest being 90 [leet, were sunk to the vater
level and thé drives and level:s extend mbout 200 feet. Moet ore war
removed from betueer the 40 and 99 feet lavels,

4% the present time workings are inaccessible except for some
near surface expopures in the shafts.

mhe old recordm describe tho ora as 3 tabular hodies dipping
sbout 79° towsrds 280° {true) with widths from 2 to 12 feet. They
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are therefore parallel to schistosity and possidbly also to bedding
(fi&"‘fo 4b).

Phe country rocks are finely layered andelusite schisis, andg
nors masaive ruartgite layers, The first recognizable layering in
the schists, nrobably bedding, is folded into oftex tishtly anvresaed
ssymmetrical folis of hand specimen size, HhLecasured structurel
elenments are shown in fig. 4b. Exposure in the shafias was not
clear enough to‘establish certainly whather folds im the ore exiat,
howaver folded sulphide rich (now leachel and westhered) layers were
observed ix some svecimena from the dump,

S8i¥ polishe: aud thin sections of material from *the dumpo
were sxamnined., All snecimens, exceptiny one of maseive guartsz with
disseminated grains of sphalerite, galens and chsleopyrite (vein
suartz?), are distinctly leyered. The layering is deflined by
relative proportions and differences in grein nirge chiefly of
suarts and pale buff garnet. Several of the specinens have 2
schistesity defined by muscovite, bictite and elonzate ounarts
grains, but in SC5 the layering (fig. %9), interpreted to be bedding,
ia =t 29° to the schistosity, Grain sizes are approximately
0.04=0.06mm, The texture i granoblsstie. Some sectlons have
vary fine greined chlorite pseudomorphing mica.

fulphide ninerals are preseni =u lenticles or ragged layer:
parallel to the schistosity or bedding (fige. 40, 41, 42). Iindividual
grains very in size up to 0N.2mm, snd 21l except some pyrite grains
are anhedral, 7Phe oLserved sulphides are sphelerite, galens,
chaleonyrite, pyrite sné 2 1little tetrzhedrite., Sphalerite often has
inclided bledbs of chsleopyrite. lion~opaque very fine dussy
inclusions are particularly common in sphelerite, Tetrahedrite is
present as isolsnted greins end also associated with gelens,
Discussion: Compared to the feiare ore the grain size of rll
minersle 1s small, V¥here sulphide-sulphide grain boundaries could
be seenr they are polygonal, indicating that the sulphide texture is
probably metamorphic. Specimen 5C5, showing an angulerx relationship
between the layeriny (bedding?) and schistosity, is nearly devoid
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of sulphides. Other specimens have sulphide layers, echistogity and
layering parsllel, “herefore, without further information, iV
cannet be aaid with any confidahce that the sulphide rich layere

are distridbuted parsllel to the layerin; {or beddingz ) rather than
to the echisvosity.

5« OLD STRATHALBYK MINE

tris mine %9 located neaxr Stratheldyn, fig. 1. ) summary of
the known ianrmation rnd list of othey references concerning the
mine is givenm by Cochrane, {1952).

“he northern part of the minoe ims believed to have been opened
in 1848, wvhen some copper orc wes mined. Laoter asctivity wne
concentraoted on the Ph=Zn ores at the southerr end of the lode,
Mining cersed about 1858, but was later recommenced for several
years around 1997. ‘the workings have bean filled in %0 the surface
and are therefore now inacceseible.

In 1952 the South fusitralian Department of Mines investigated
the vossible continuity of the ore 4n depth with twe dismond drill
heles {Cochrene 1954) and galf potentirl and applied potential
geophysical mathods (¥Merharlin and Seedsasn, 1953). Geophveiceal
resulty did nat indicate any subetantiasl sulphide hodies, but the
irill holes intersected a aulphide hesring schist zone (see assays
Apnendiy 7). The sulphides in this zone zre mainly nyrite with
leaser pyrrhotite and chalcopyrite,and tvrces of arsenopyrite and
sphalsrite.

Judginz by the svailable deseriptions the orebody was well
defined, tabular, disaping =% 70° towarda 2?0° and varyiang in width
from = feuw inchen %o 14 feel. Pig. 43 summarizes muech of the old
dnte. in Appendix 7 211 svailsble ore aszays =re complled.

Four uspecimens from the remnant dumpe were sectionecd, They
sre ocuarizite or susrtze-mics schists with sulvhides disperinated
though commonly concentrsied in coaree layers. The texture is
eimilar to those of the sclare ore, (fig. 44). Coarse grains are
up t0o D.5mm scross, wnilst the finer grained minerals sre 0.25-D, fam
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or smaller. G&Sulphiden present »re chiefly nyrite, sphalerite,
and pyrrhotite (largely replaced. by marcasite). Galena, snd =
little associnted tetrahedrite, are less comvon,

Arseropyrite and pyritc are euhedral, whereas other sulphiden
are anhedral and ragged, excepting o few tnbulnr euhedrel nyrrhotite
graine. The sphalerite conmmonly containe many fine ineclusions,
presumauly of silicate minerals. It also connonly containa small
rounded blebs of pyrrhotite (exsolved?),

Une specimes im oF folded schistesity. Sulphides, chiefly
arsenopyrite, sre in trails parallel s¢ the folded schistosity.
#ithou? etchingy the sulphides appear texturally identical to those
of other specimens.

Jiscussion: fTexturslly, the ore is distinectly sinilax te the
lelare ore. In all specimens however the ore layerins narsllels
schistosity and the textures are probably wmetznorvhie, me they

¢o not help %o resolve the problem of the nature snd disnosition of
silphides prior to the metamorphisnm,

4.

GLENAL YN MIKE

This aine is locuited near Strathalbyn {(fig. 1).

The only record of this mine is in the lecord of HNimes, 4908,
t opened in 1850, closed in 1883, 2 shafi was sunk sbout
180 feet. The ore 1s described =& galen: impregnsted with yellow
copper ore, assaying I1BXT Pb and 167 oz/ton Ag.

Judging {rom the geological map of Xirams {(cee fig, 1) the
erebody lies iuv & pyritic layer. It may therefore be useful to
study in an attenpt to assess the likelihood of Pb=in dcposits
agsocinted with pyritie schis! layers,

5. THL Wigrd ELLEK. (Gommonwealth Mine).

This mine i3 located about 5 wiles north of Strathaldbyn,
{£iz. 1).

4 compraheneive review and revort of the ming is presented
by wede & Cochrane, (1952),

It wee worked from 1857-1865 arnd later but unprofit:zdly from
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1906~1911f. To explore the ore in depth the South Austrelian
Department of Mines placed two dismond Arill holes in 1920 end
four in 1953, Theze helped to clarify the shsene end size of

the orebody. It is tabular, verying in width from 1 to 14 feet,
and dipping sbout 500-_-70o towards 280°, Its lowermost limit ond
the highent grade pections vlunge 30° south, It is over 970 feet
longs; 130 feet deep in the north, and 360 feet deep in the south
where it lenses ouf, Judging 5y the pudblished descriptions the
orebody parallels both bedding and schistosity. The overall grade
of mined primary or¢ approximacee 20% Pb, 25 zn, 120z/ton aAg,
3dut/tor Au. . substantial amount of Au was recovered from the
deep oxidized ore, reachinsz 120 feet deep. Tho chied sulnhide
minerals are pyrite, galena and sphaleritec. Gahnite, a zino
epinel, is present,

The nature of the ore woe not described 45 the renort by
liade & Cochrano, thoush specimens from the dunpe are vather
anesive, conaisiing sluos! entirely of »yrite and sohalerite,

The externsl morphology o the orebody i similar to other
Pb=in bodies ir the regiom, but details of the structure and
internsl nature of the orc are not kmown. Thesa amre necessary
- towarde a3 understanding of tho genesias of the ere and ite poesible
relationship with other oren of the ragion.



B O GURES

VI JSONE NOP

Evidence that the ore iypes hinve Deen metamorphosed has been

discussed in the provious section. The Aelare ore lavering is
possibly ecuivnlent to bedding, and since there is no evidence

for favourable layers, such ra carbosnte leyers, to accommodate &
replacement oririn prior to or during ustamorphism, tho ore may be
syngenatic, The ather Pb~in ores in the region have similar
morpholozies; texture, compositior and sccurrence, hence they
poesibly oriziucced in the same way.

The nature and geometry of the fobric slements and texture of
the Nairne pyrite are idenitical Lo thome of the selarc ore. Tho
folded sulphide rich layeriug of cach i of similar style (figs. 19
and 20), snd thers appear 50 be similarities of texture and
orientation of the transgressive veinletnz. Xoth ores hove therefore
rrobably been defoimed during the pame metsmornhic apisole. There
is good evidence for = syngenetic oripgin of the Nairne Pyrite ore
{e.g. fkinner, 1958), so this lends support to = syngenetic origix
for the ‘elare ore.

The copper ores =% Kanmantoo were investigated by Lindavist (1967
lie concluded that the ore, {disseminated =2nd lenticular sggrezates
of cheleopyrite, pyrrhotite ond magnetite in nuartg=rornet=chlorita-
schiata) seemed to he tadbular =nd generally conformeble with the
bedding and wschistoeiiy of the surrounding erndalusite-gtaurolite
rchiste, Mence this ore is po=sidbly also syngenetie,

The Kanmanios proupn rocks of the recion therefore contain
scattered pomsibly syspeneiic pyritiec layers, Ph-in bodieqhnd Gu
boiles, all lying within peletic or nosamitie rocks, iosi Cu
deposite are in sndslusitec schists, 1.2, originally U rieh neletic
rocke.

Thers iz a poswsibility that the PL-7Zn bodies renresent
parilcular fecies of the pyritiec levers. This mey be so for tho
Glenalbyn Mine, as discussed above, nnd for the Wheal Fllen which
according o published deescriptions is more pyritic ai its
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extremities, Diamond drillins shows the 0ld Strathaldyn orebody
to be s pyritic schist at its botton extremity. The felare ora
¥as observed to lens out to o pyritic cuamrtzite in the pdit. This
possible faciea control is perkszvs significant ae » gufde %o oro
oe¢arch ~ Fb=-'nt anomalies such mp those found sesociated with
pyritic schistz may thereforc ba worthy of further testine,

At this stage there is insufficient dateo compiled %c =dvance
any hypotheses rogsrding the source of the sulphides: and their
environment end mechanisn of deposition.

Lomparison with other rexions.

lHany areaps of the world have whai are rerarded as syngenetic
sulphide ores in rocks of, or amsociated with, carbonntes or acid
volcanics and pyroclastice. “heme roek t¥ves 4o not exist in the
Kanmantoo group, except for a few thin dolomitic interlayers
recognized by George, (1967) in the lmirne Pyrite ore. 1in the
literature there are relatively few stratiform end nossidly
syugenetic Pbe-in bodies =mé Cu bodies sarocinmted with only vpelitie
‘and peaspmitic rocks, or their metanorphosed wouivamlents. No
referencen to & limited sres containing ctretiform pyritic, PbeZn
&nd cu voddies could he found,

iwo exsmples of comverable strativora, poscibly syagenetie,
Phmin ores are the sulliveu orebody, B.l., Ceonada end the
lammelsberg deposit, Cernsny., DPoith hiave similner comeorition ang
lie ian gimilar wocks % iha Phein oresn i, the Lasnmantoo group,
though they are, of course, vastly larger ti:n those in the
Lanmantoo group,

The “ullivan orebody, of Precambrisn age, is stratiform snd
"i0st of the ore in the outer gaone ssas is distinctly danded and
puch of ii is intimstely interbended with layeras o cediment
(2rgilliite). ..... Even in aress of strony folding, the
individusl layers 2nd/or laminase of asulphides or sediment may he
preserved %o a remarkable degrec“ (Freeme, 1965) (fig. 45), Fig.
Bhows ~ crosg section of the orehody. The sedimentary rocks in
the region include pyrite ox pyrrhotite bearing pelites, whieh

46
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are possitly anslogous to the pyritic schists of the Fanmantoo
ZTroup, _

The Romuelsberg deposit consiata of paveral folded, lens
snanped ors bodien which lie conformably in the tWisgeubacher
fchiefert, s Middlc pevoniasn slate horieon, In parte i¥ conelists
of finely interlayered sulphide rich and sulphide poor layers,
regarded =z bedding.

The Pu=in ores of the Ianmantoo group lle in Tocks of higher
matanorphic grade than the sullivas ¢r kenaclsbers ores, {and also
of the KeArthus deposit, H.T., and Kount Isa ores), but of lover
meinaornhic grade than the troken Hill ores, l.5.%. Thewalore
they should be & valuable limk in the study of the effectsy of
progressively hirher metamorphic grade om sulphide mineral
ancemblages.
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VIII CONCLUSIOUW

The orec of the Eenmantoeo group in the lairne«{allinrtoi
Etrathalbyn sreas sre o variety of eulphide deposits of poesible
synganetiec origin. They provide many @&oblems of aendemic interesnt
suecr ar the effect of metmmorphisn and deformntion on sulphide
aepentlages snd thelr disvositiorn within the roek = slso nroblems
of both exploration and acadenic interest such as the relationshin
betwesn oreu, structure and sirstigravhy.

Drainnagze sediuent geocheﬁical surveys shoulé be e useful
axploration %ool for these deposiim,
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ragged layers.
Crdinary reflected light,

Fig.4Z Geott's Creek Nine. Specimen EG1

finilar to fig.4%t. Blaeck larer in
centre is a wveatherasd voild, probdadly
originally & eulphide layer.
Crédinery reflected light,

08 mm.

O

0O-S mm
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Fig.44

Gid Strathaldyn Mine, Cpecimen 574,
Schiastoee ore with lepideblastic
texture. Coarse sphalerite rich
layer is parallel %o schistosity.
Sulphides are btlack - remainder is
quarts and muscovite,



pyrite,
ow the

(from Freeze 1966 )

argillite. The light coloured material is
Massive argillite occurs above and bel

FIG. 45
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FIG,47 Photograph of banded sulfide ore from the Ramanelsberg district,

o rmany. Natural size. (from Park & MacDiarmid 1964 )




SAMPLE]  MESH WEICHT| Ph p.p.n. Zn p.p.m, Cu p.p.t, AS ﬂ:.\w
Numger) FRACTion | Q. | gy Bx Cx Hx £x x Cx Hx
19 |~ 14+ 44 (28,5 | 600 1500 1000 1500 0 75 o 2
- 444 75 {12.5 | 500 1750 600 1000 18 50 0 2
- T5+140 |54.8 | 400 1500 400 700 18 50 0o 2
~1404+220 |30,2 | 400 1500 400 700 14 50 0 2
~-220 24.1 | 500 2000{2000) 500 700(800)| 14 sS0{75)| 0 2
20 [~ 14+ 44 |24.5| 10 14 16 30 0.5 2 0.5 0.5
- 444 TS5 (11,5 7T 14 18 35 3 6 0 0
- 75+140 (11,3 10  16(20) 20 35(30) 5 6(6) |0 O
~140+220 | 3,9 20 %0 %0 50 6 & o 0
-220 6.2 20 3% 40 7% 7 R 0O ©
21|~ 14+ 44 |67.7 | 500 500 14
~ 444 75 (30.0 | 500 500 14
- 754140 (14,0 | 700 800 18
-140+220 | 6.3 | 800 800 25
-220 8.6 1000 1000 30
22|« 14+ 44 (10,2 | 700 800 40
- 44+ 75 [31.7 | 400 350 16
- 75+140 (30.% | 500 400 20
~140+220 |26.5 | 500 400 20
220 18,0 | 600 550 20
23 |~ 14+ 44 [43.7] 175 250 3
- 44+ 75 (26,0 125 300, 1 3
- 754140 [21,3 | 150 400 5
-=1404+220 [12.8 | 250 700&800) 6
-220 14,4 300 1250( 1000) 10
24 |~ 14+ 44|71.0| %0 35 75 100 2 5 6 0
- 444+ 75150.2| 40 50{40) 75 125(100)( 3 7(8) 0 &
- T5+140 |33,9] %0 70 125 175 6 12 o 0
~1404220 /14,8 | 50  7%(75) 150 250(200) 5 14(12)| 0o o
-220 22.4| 75 150 200 550 4 18 0 6
25 |~144 44(1%.6| S50 100 4
- 44+ 75| 6.5 125 115 6
- 75+140| 4,5 100 150 8
~140+220| 5,6 125 290&175; L
-220 4,7 125 175(17% 9




Symple] MESH WEIGHT | PD Papali. Zn p.p.nm, Cu pepoly
NWMBER| FRACTION q. cx hx cx hx ex hx
26 |« 144 44| 56,6 | 20 40 3
-~ 444 75| 38.9 | 20 75 5
- 75+140| 23.3 | 35 100 5
«1404220] 7.5 16 T5 5
-220 12,6 | 50 125 - 7
27 |- 14+ 44p8%0,4 | 10 14 2
- 444 751 23,35 | 12 25 2
{= T5+140! 16.0 | 16 50 3
~140+220]{ 9.6 | 20 50 5
-220 10.1 ] 22 50 4
2B |= 144 44 0 2 1
- 444+ 75 0 2 1
- T5+140 5 2 1
- 1404220 0 3 2
~220 0 2 2
29 |~ 14+ 44|41,0] 18 30 200(150) 100(110) 6 12
- 444 T5(27.9 | 16 25 50 5 6 10
- T5+140| 27.2 | 18 25 60 75 5 10
-140+220| 13.6 | 18 39 60 100 6 16
-220 20.1 | 25 60 80 150 18 20
30 |- 14+ 44|62.1 7 50 60 100 & 20
- 44+ 75| 19,1 | 12 35 60 100 12 35
- T5+140]| 27.4 | 10 25 30 100 10 40
-140+220(25.4 | 10 25 30 100 10 40
-220 17.4 | 10 25 35 100 12 40
32|= 14+ 44i75.2 | 5 18 2 35 2 30
- 44+ T5130.1 5 14 2 25 4 20
~ 75+140[{23.9 | 5 12 3 25 6 18
~140+220| 24.9 6 i8 4 50 10 55
-220 4.9 | 7 30 6 70 12 40
41 |- 14+ 44(30.0 T 35 1o 70 10 35
~ 44+ 75|68.4 | 6 18 9 60 12 30
=75 +140817.8 5 12 9 50 12 25
~1404+220|62.5 5 16 6 80 10 40
-220 .3 5 25 12 100 16 50
4B |~ 4444 [37.5 | 2 10 14 35 250 350
~ 44+ 751 46.6| 4 10 12 20 | 200 250
- 75+140/60.7| 5 14 14 20 [125 175
~140+220[ 16.6 5 25 16 40 150 250
-220 12.71 10 27 30 60 300 350




APPENDIX § cont.

HOTES.

(a)
{v)

(e)

a

Figures in brackets sre reneat analyses.
cx indicater axtraction with cold M nnoj.
hx indicates extraction with hot 25% HN O«
Becausc repeat anslyses as outlined in Appendix 2 involve
mrrors up to 23%, all analyses ars aquoted to the following
planificant figures;-
0.5 10 2G 100 500 1000
12 25 125 600 1250

14 30 15 700 1500
16 3% 175 800 1750

18 40 200 2000
50 250
7% 300
350
400

A3 00 -3 O AT P NS



PPER

Random Repeat Analyees, Hot 255 HNO3 Extraction

PY p.p.n. Zn p.p.m. €u peD.M.
g::;i; Fraction
orig|[repest|Error |orig (repoat|Error |orig repeat Error
19 [=~220 2100 2400 |+12.5% (680 | 774 |+12 %61 66 + T.6%
20 |- T5+140 | 17 20 |+15 % | 34 52 e 5.9%| §.5 6.5 0.0%
24 |- 44+ 75| 49 38 (=23 #1113 | 98 w13 %| T B.5 |+17.5%
24 |~1404220 | 77 75 |- 2.6% (230 | 200 |~13 %|13.5 12,5 |- T.4F




APPENDIX 3

GEOCHEKICAL STREAM SEDIMERT SURVEY , ~75 KESE FRACTION

COLD M HHO, EXTRACTIOR
Sekpss| P | 2m én | orete | o OTHER NOTES
ppm. | ppem | PP™M yarrER | DRY

1 - W flooxr of adit Ael@ro Mine
2 - D tailings near Smelter

3 - D " ] "

4 - D gully 5ft wide, 35ft deep
% 500 800 18 - D "

6 + D L’

7 - D tallings

8 - D from gsully

9 - D tailings

10 400 800 {12 - D Secott's C%eggpriggtigagia
11 %00 800 9 - b » %

12 3%0 T00 12 + W * from full width

13 100 150 10 +4 W " B )

14 7 25 5 - W * near left bank

15 5 50 5 - | " » "

16 - D steep slope draining Aclare
17 = 1) " " "

i8 - D " " 9

19 200 200 8 - D " just before Mt Barker (
20 14 25 5 - ¥ Mt Barker Ck active sediner
21 BOO 900 25 - | o = »
22 500 400 20 +4 1 semi-gotive sediment
23 200 T00 i § = T active sediment
24 50 150 5 + W " o
25 100 175 8 + ¥ some bank material
26 40 100 6 4+ ¥ semi-active sediment
27 18 50 4 - W active sediment
28 2 2 2 - D active sandy sediment
29 20 75 9 ++ W " 3 live & dead shells
%0 {0 30 10 - D active sedimant



b.pm.
SoMpse| ¥V | 28 o5 |opoantc | of OTHER NOTES
MATTER IRY
31 5 ) 18 ++ m  probably much bank material
32 6 4 9 + D
33 5 2 3 ++ D
54 7(10) 12(14) 25(25) ++ D
35 7 2 T 44 D
56 5 a 14 + W
37 2 1 T 4 D some bank material
38 5(7) 5(4) 50(30) «+ D
39 5 6 20 + ¥  near outerop with Cu stainin
40 5{4) 10(14) 50(40) ++ W
41 5 8 12 + b
42 2(4) 14(18) 40(30) + L]
43 o 6 20 * D
44 0 2 2 + b
45 1 3 3 + D
46 2(4) 14(12) 75(50) ++ ¥
47 2(4) 8(9) 25(20) + D possible contam by gplvanire
48 6 16 150 + D adjacent to house
49 0 ki 100 + D " ® Cu prospect
50 4] 5 5 + j+
51 0 1 6 + D
52 2 10 5 + ¥ @many shells
5% 1(7) 12(16) 1(3) » W
54 0 3 2 + D
55 0 2 4 + D
56 0 3 4 + D
57 0 1 to ++ D
58 4] 5 8 + D
2 £ b FheYeLs ¥ fagR0ERT 080 L0RER,
60 8 7 6 - v
613 10 1o 9 = !
62 g 8 10 - W
63 8 4 + L
64 6 3 + W



b-pm.
§#§§§§ S Eﬁﬁiﬁigg i OTHER NOTES

MATPTER DRY

65 14(10) 5(7) 10(6) ++ ¥

66 14(10) 2(2) 6{5) + W

67 - 10 2 4 + ¥ from edge streamirabdblt huga

68 10 2 4 + W

69 8 2 6 + W

T0 7 2 6 +4 ¥

71 9 6 b] ++4 '} r

T2 7 7 8 + ¥

3 8 8 6 + W

T4 10 10 8 + W

75 4 2 5 + W

76 4 4 5 + W

T 10 10 6 ++ v

78 10 8 6 + W

79 8(10) 12(9) 12(8) + L]

80 6(4) 14(12) 9(of =+ W

81 75(50) 18(16) 10(9) + W

82 20( 10) s0(30) 16(10) =~ ]

83 35(25) 5(7) 6(5) =~ W

84 10 9 6 + W

8% 2 3 4 +* W

86 0 2 4 + Y

87 0 4 4 + W

88 0 10 10 e ¥ e¢olluviuam opp bank ;gogg‘cﬁ

89 0 2 4 + W

90 2 30(20) 14(8) 4+ ¥ Mt Barker Ck semi-active se

91 5 25(16) 5(6)  ++ v " " "

92 0 6 2+ ] u " ¥

93 5 16(14) 4(9)  ++ B " " "

94 o 25(18) 6(8) ++ ¥ & " "

95 0 18(14) 5(10) ++ W " " "

96 o 3 1 + W

97 0 3 2 + ¥

98 0 1 4 + ¥

99 C 3 7 + ¥



SAMPLE TS P'g;‘m Gu | PRESERCE | ¥ET

KUMBER ORGANIC CR OTHER KOTES
HATTER DRY

{00 0 5 6 + W

101 0 2 7 + ]

102 o 3 12 ++ ¥

105 0 7 16 ++ W

104 0 % 5 ++ ]

105 0 1 0 - ¥

106 o 1 1 + ']

107 0 6 7 L]

108 4] 3 6 . W

109 0 T 5 + W

110 o) 4 5 + v

111 0 3 T + 1)

112 2 9 3 + ¥ banrk material

113 5 10 4 + ]

114 0 2 2 + W

115 2 3 0 ++ W

116 20(20) 2(t) 4(9) + W

117 0 4 3 - L]

118 $ 3 o] - L)

119 0 3 5 * W

120 0 5 T ++ |

121 0 4 5 + )

122 4] 1 12 ++ W

123 o 6 7 + W

124 e 4 4 v

125 0 5 5 +3 ¥

126 0 2 7 ++ W

127 0 1 1 - B colluvium

128 0 1 3 + n

129 0 1 2 - b colluvium acrose gullyd;ggt

130 0 1 5 - D L, L]

131 4] 1 0 - D L "

132 o} 1 % - D " *

133 o0 ] 4 - ) L "



PePol,

sguxee| 75 | =n %8s | gk OTHER NOTES
MATTER DRY

154 v} 1 4 - n
135 to{ 14) 18(14) 10{6) = | §
136 7 5 5 + ¥
137 T ¢ 5 e W
138 14 30(25) 6(7) + ¥
139 20(35) 30(25) 2(5) = W
140 6 7 2 - W
141 5 2 0.5 - ¥
142 10 9 0.5 - W
143 0 6 5 + '
?2%_ ‘g s !g + E' colluvium 4+ some A horizon
146 10(14) 12(9) 10{9) =~ ¥
147 14(14) 25(18) 16(12) =« W
148 5 2 10 +4 ¥
149 5 3 2 & W colluvium + # horizongbaggg§§
150 7 8 10 ++4 W
1514 z 6 8 * 1)
152 5 2 3 *> ¥
153 2 3 2 - %
154 2 2 1 + W
155 5 0.7 6 - L]
156 5 1 2 - §
157 5 5 2 - L
158 6 5 6 + ¥
159 16(14) 16(10) 35(25) + W
160 14{20) 3(3) 75(75) - W
16 1 5 2 2 - ¥ gully 11ft. high in colluvivu
162 5 2 5 - W
163 5 1 5 - v
164 5 1 3 - ¥ gully 3ft. hirh in eolluviunm
165 b 1 2 - ¥ d had
166 6 3 2 - ¥
167 7 5 5 - W
168 6 2 5 -
169 7 5 6 + t



SAXKPLE p-po, FPRLSENCE | WET
RUMBER Pb in Cv  |ORGARIC QR OTHER NOTES
AMTER DRY
11? 5 1 3 - W
171 3 t & - ¥
172 5 2 5 + ¥
175 5 2 2 - 54
174 ) 3 3 v L
175 5 b ! 3 - W
176 5 1 5 - W gully 3f¢, high in colluviun
17% 7 1 8 - ¥ pgully ]8;3 giﬁg in colluviunm
178 5 0.5 5 - ¥
179 5 0.5 20 - V¥ @ully 4 Tt high in colluviunm
180 2 0.7 2 - i
181 7 3 5 - W gully 4 £t high in colluviuw
182 5 2 2 4 " "
1835 10 10 B + + W
-7 7 3 5 + & ¥
185 5 9 5 + W
186 10(10) 35(40) 6(7) =+ W
187 7 10 5 - W
188 7 5 5 + 1y
189 5 2 2 - ¥ from rebbit durroy, mi%uflyo
190 2 3 1 v W
191 2 1 0 - .
192 10 4 2 - L
193 2 4 1 + '}
194 5 5 2 - W
195 5 5 2 + v
196 7 6 2 - W
197 5 5(5) *25(2) «+ ¥
198 5 7 5 = .
199 5 5 3 - w s0il greenish, rich in mica.
200 5 4 5 + + ¥
201 5 12(19) 3(5) = ¥
202 6 10 1 + W
203 & 4 2 + W
204 5 3 5 + ¥



SAMPLE

b.

p.m.

RU: BER

s
o

Cu

PRESENCE] WET

ORGARIC
MATTER

OR
DRY

OTHER NOTES

205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
22%
226
227
228
229

=W W R W R - WA M N AT WU R W R DN W N =] Ut am

Lo
-

L=
*
N AR e W W B o A M N OV W B ) w T e =l AW =T W N

LR R LR B RV AT U I S RS Y T UTEE S SV« BT Y T I R CORY B XY

+

vl

*+

+ F + o+ 4

]

+ + + +

¥

T

= = ® =w =

= o W W

L

© = o € = =

e

L

w®

colluvium

reworked colluviun

L} w

vhite clay present

downstream from gelveniped '1f3nc1

colluvium
mostly ecolluvium



(b)
(e)

SALILE BRESENCE |WET

NUMEER Pb Zn Cu | ORGANIC [OR OTHER NOTE:
(ressmpled) MATTER [DRY

79 4 9 6 + ¥

80 10 16 10 + ¥

81 14 30 12 + W

82a 16 16 10 - ¥ Just below pyritic schist
82b 75 14 18 - W deconposed pyritic schist
82¢ 20 10 5 + ¥ above pyritic schiet

83 12 7 3 s D

83a 14 3 6 + D

B84 5 12 4 ++ W

NOTES: (a) * Phin analysis was proved incorrect by repest analysis.

Figuree in bracketr are repeat =nalyses.
Figures are suoted within the Bignificant figures

listed in Appendiy {1,



APPESDIX 4

Hetal Contenis of Pyritic Schiste, PaPall.

Sa;§1° PP Zm Cu Kotes

*

PS8 O 25 100 B |See below (a)

Ps 1 300 250 250 surface outerop, chipnm across.

PS 2 40 40 16 n " " "

PS 3 (1250 30 75 [chip sample across width of exploratory pit.

P8 4 250 150 175 [surface outerop, chips sercss,

Ps 5 250 40 20 " " ik i

PSS 7 125 100 30 " » » "

PS 10 40 100 20 |gossancus pyritic schiat on dump of exploratory shafi

PS8 10A] 125 150 30 " » " L3 L ” ® »

PSS 14 600 600 %0 L& ® o o » L B "
Lotes: {(a) pP.5. 0 1s & sauple of quartsite from near sireanm

sediment ssaple locelity B0, This was analysed
to give soms idea of metal content in the surrounding
rocks.

{(®) Location of samples is shown on Fig. 16,

(c) ¥Metal extraction from powdered roeci by 607 Hct04

at faming point for one hour.



APEENDIX 5

EESAYS - ACLARE MIXE

= P on fu Ag An Width
Locality Hourae % o o or/ton dwt/ton
1.|Lode outerop Jonen 5.8 0 26.75 1
{1912} | o 0 4.7 1
2. 8urface to J0ft. (Singleton |50 59
(oxidae. ore) 1887)
%:| 30 to 140f%. " some 40 60~%02
4.1 1201%. Level Rosewarne
(1889) | 6 35 32
5.| 120ft, level " 10 trace 58 33 8f¢
| hangingwall
6.|ore parcel 120f%. [iathews |10 25 30 T
below adit. { 1900)
Te|adit level,strike |Stockdale [10.0 12.4 29.4
length 130f¢t, {1306) '
8.|below adit level " 39 20 112 18«244ns
9./N fece from S00ft o 12.6 33,5 48.8
to 180f% level
t0. 362 tﬁﬂs, Dx»y Ck, G 10 24 42
snel ters
t1.| 1650 tonse, E. & " 12.6 nrot %9
A. Copper Co. kept
12.] 1200 tone, Block " 11.9 25.30 36.%5
14 Co.
1%.| Lode along adit Jonzn ) 0 1.1 trace 0 5t
1912
14, " n # » 6-;7 8.9 2-5 4] 5ft
o = " " " 8.5 12.12 2.2 tyeco 5£¢
16, = " " " 0 4.4 2.8 2 5£t
17- " " " L 4] 12-9 ‘05 tr:zce 5ft
18, » L] » " 9.8 2.2 13.2 % 5f¢
19.] » L " " B.t 14.8 4.7 2 51t
20.| 5 face below adit " 28,1 16.4 47.0 3 ) ;
lavel ) veins
21.| 8 faco below adit " 0 trace trace trace
level ; g 20
22.} S face beiow adit " 35.2 8.8 3.4 1) e
level )
23.| Approx average HeDonald |12 12 32 4f%
nined ore below {1937)

adit level




Pb Zn Cu Ag Au

Locelity Source % % P oz/ton dwt/ton Width
24, | footwell side, feDonald |22,7 34.2 47.2 4
N face 66ft {1937)
below adit level
25,|6 tons ore from " £8 3
drive balow adit
lavel
26, | boulder from stops| " 42 21.6 39.4 1
above adit level
27.| 100£t below adit |Armatreng| 2.9 10.9 12.3  traece 3Lt
& 200ft S of {1938)
shaf¢
28, |90f%t below adit " 2,35 16.2 t4.0  trace 241t
& 150f%t 5 of
shaft
29.|ore parcel Abell & 5.87 9.36 8.5 1.4

Gartrell | (other: Fe 5.38%, Am 1,017, so: 0.19%,

(1938) | s~ 8.35%, gangue 64.5%)

%0, (N faze at main Aekins 1.5 3,0 0.05 2,4 107¢

shatt adit level {1968)
n

31. | specinen A3, from 5.0 9.5 0,09 20.0

duny
32.| specimen A4, from " 10.% 11,0 0.02 21.2
dunmyp
33. | Bpecimen A5, from o 10.0 17.5 0.15 20.0
dump
34, |Tallings near o0ld4 Jones trage 6,1 11.25 1

plant, (1912) o 2.6 T.25 1




ASSAYS - S5COTT'S CREEK MINE

APRERDIX 6

Loeality Source ;b g“ §u us}gen
1, Drecssed ore, 35 tons Record Mines, {(1908)( 50-60 4555
2. Specimen SC 1, from dump|Askine {1968) 4,5 1.5 0,22 10,9
3. " sc 2, » 1.6 1.2 0,05 1,9
4, L sC 35, » o 3.5 3.0 0,09 8.8




1DIX

ASSAYS = OLD STRATHALBYR MHINE

Lecality Souree ;b ;n ;u oz;gon dvi}ton ; Width
A.  30UTH END
dressed ore Austin 18,5 6.5
(1863)
botton drive, Mathews | 8 20.4 8 18«24
vein on (1907) ins
hengingwall eide
bottom drive, L 0.5 7.9 0 4%
bulk sample
hangingwall czide
ditto footwall @ o] 1.6 0
side
ors parcel, Sead " 8 42 i |
shatt
bulk sample ore . 3 5.7 1.6
dumps from sinke
ing of shaft
hmg' wall side L 0.8 1.8 09?
of lode
drive at 50f¢ Jenes 9.7 16 {2ina
level (1913)
ditto " 0.6 16 t2ins
schietose ore, " 15.4 0.3 9.9 trace 12¢
" h'wall side
achistose ore, . 4.9 T4 2rs
centre
schistose ore, » 1.7 16 1 2f4
f'wpll side
schistose ore, » 0.5 2,0 6.5 1 2rt
1Eft level
drive
ore on dump from » 6.7 25.0 4.9
newey sghaft
ore on dump from o 1.2 0.7% 0,2 1
older eshaft
ditto o 1.5 0 0.5 6 1
gossan, dump Cochrane| 1.7 .2 0.1 2.5 5.5
{1952)




Locality Source gu as;gon dwt?ton vidth
19| gosean, dump Cochrane C.3 0.5 1
20| gossan in rail {1952) 0.7 Gat o 217t
cutting near S =
end of lode
21| Bore 1 204-206% | Cochrane 0.1 e t
_ : (1954)
22| » -210 " 0.1 0 3
23| = -218 " 0.1 0 1
24 . "‘226 " 0«.2 0 0.5
25 = 254-23%8 " 0 0 0
26| Specimen ST2 - Askins 0.0 0.2
from dump {1968)
27( Specimen 573 4.0 17.0 0.0 4.6
fron dump
28| Specimen S74 3.5 4,0 0,01 1.5
from dump
B. HORTH ERD
29 | dump Cochrane 2.1 1.5 0.5
{1952)
30 Cu carb, ore at |Jones 13.2 0.8 21t
Bft depth (1913) .
31 ditto " 5-1 005
32 dtmp " 5.0 0.4 1




APPERDIX 8
X«RAY DETERMINATION ~ MENEGHINITE FRO¥ SPECIMEN A19. Cu KXot radistion

Mensghinite Galenn
“";“”eé Intensity d, ¥ ASTH 8-7 ASTH 5-0592
© d, B Inteneity |d, X Intenaiiy

21,5 M 4,13 | 4,10 30

22.9 W 3.88

2%.8 s 3.7T4 3.T0 90

24,1 W 3.69

25.5 S 3.49 3.52 i0

26.1 M F.41 3.429 84
27.2 s 3.28 Fe 29 100

29,0 M 5.08 .07 10

30,65 2 2.92 2.91 80

32,5 )| 2.7

S2sT W 2.74 2.74 40

33.7 | 2,66 2.64 30

7.1 V¥ 2.42 2.41 10

37.9 M 2.37

39.3 .| 2.29 2. 30 10

40,2 M 2.24 2.24 20

41.4 | 2,18 2. 19 30

42.5 VA 2.1% 2.12 10

43.8 s 2.07 2,07 50 2.099 57
44.8 vy 2.02 2.02 5

46,0 8 1.97 1.967 40

47,0 M 1.93 1.9%5 10

48,2 B 1.89 t.875 40

49.% H 1.85% 1.846 10

50.5 M 1.81 1.799 20 1.790 35
51.5 M 1.77 1.779 10

52.4 M 1.75 1.735 5

5%:2 5 192 1.717 40 1.714 16
54.4 W 1.68 1.687 5

56.4 W 1.63

5703 v1!"t 1-61

59.8 Vi 1.55 1.537 10

62.8 % ${.48 1.480 10 T.484 10
63.2 W 1.47

64,5 W 1.44 1.438 10

23-5 M ’p42 1.423 10

.0 5 1.40 1.396 30

71.0 W 1.33 | 1,327 10 1eBEl L
71.9 Y 1«31 1.327 17
7304 V' 1029

75.6 Y 1.26

77- 1 W 1( 2“3 13240 20

78.5 v 1.22 1.212 10
80.0 3] 1.20 1. 186 50

84,6 W 1.14 1. 140 10

87.5 W 1.11 1.119 10




flote: (a) oOne of the likely contaminantz from the polished

section 4is galens; this checks well for some
of the extr- lines.

(b) V¥ very weak: 4 weak: N medium; = strong,
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(A} X~RAY DETERNINATION ~ (2)BEUDAETITE FROM SPECINEN A13, ACLARE MINE

Cu Zo radiation

Meapured

d, ¥ Intensity

Jaroeite

ASTE (10-4473)

20 4, X Intensity
.94

15.3 5.79 be) .74

16.0 5.54 ¥

17.9 4,95 1 5.09

24.8 %.59 ] 4.65

25.6 %.48 [

29.1 3.07 vy %s11

29.4 3.04 5 3.08 1

30.5 2.93 M 2.97

31,8 2.81 M 2,870

35.7 2,51 M 2,547

38,3 2,35 W

39.4 2,29 vu 2.292

39.9 2.26 M

40.4 2.23 %

46,2 1.96 5 1.978
1.941%
1.913

50.3 1.81 5 1.823

52.1% 1.75 vy

54,0 1.70 W several

55.0 1.67 E vesk

56,2 1.64 Vi lines

59.6 1.55 v

60.5 1.53 | 1.539
1.512

62,1 1.49 M 1.484

62.9 1.477 W

65.8 1.419 W

66.5 1.406 '-'.'

67.8 1.382 7w

70.5 1.335 M

T4d.t 1.279 vy

76.7 1.242 |

78.4 1.219 W

80,8 1.189 i

83.5 1,158 W

84:6 10145 M

30
20

40
10

60
00
10
20
30

50

50
20
19
50

30
30
19

Alunite
ASTM  (2-0703)

d, % Intensit

5.70 20
4,92 40
3.50 20
2,96 100
2.85 5
2.47 3
2.24 50
1.89 50
147‘% 50
1.65 5
1.55 3
1.48 60
1.44 3
1.37 20
132 3
1.29 20
1.20 20
1.16 5
1.13 20
1.07 10

Beudantite
ASTM (11147
d, X Intensit:
5.89 T0
3.6% 40
3.46 10
3.0% 100
2.95 40
2,79 40
2.52 30
2.35 10
2.29 10
2425 TO
1.96 40
1.32 40
1.68 10
1.65 30



Fote: There is possibly a continucuse series Letween 2lunite end
Jaroedite, and np unknown dezpree of substituibion to form minerzie
l1ike beuderntite. J[ence thers =zre¢ probeably weny varistions in
dwspreinge snd intencities. The publiched fipures For beuwdentite
egree best with the specimen {which mey be s mixture of several
eimiler ninerzle). The despacippge for naireslunite and hid=lpoite
de net corresvend ic vhose of the specimen,
Compocitions of these minersls ave:

Alunite E i1v£394)2(cﬁ)ﬂ

Natroalunite (Eagx)ﬁ13(8m4§2(gw}6

Jarosite E Fe se4}p(aﬁ}ﬁ
Beudantite b F&B(ﬁﬁméB(SQQ)(EH)E
Hidnigoite Pb i1, (i564?(5043(9ﬁ}6

A\ s

LE |

{B) X-RAY DETERMINATICH:= ALURITE=JARGSITE-DESDAEDITE
SPECIMEN PS %, FXPLORATCRY PIT
Several pholegraphs of ihis minersl were takeu on ithe small
{57an die.) camera, These were compared with phetographa of

Jarosite, slunite and beudsntits, which ave avnllsble inm the
Zepavitment. There were zeversl linec of ceach of these niverals in
the specimen, some of ther cofncidert. Therefore the specimen ie
probably a mixture of these minerale, or a especies intermediate

tetuwesn the three,
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APPENDIX 10
LIST OF THIN SECTIONS, POLISHED SECTICNS, ete.

Sppimen Polished Thin T-ray

lnber Sesiion Section Assayed o . inotion Locality
| $(a) z x Underground fclsre Nine
|1y ¥ " " "
| 2 x Lelare Mine dump
| 3 x x x " " "
4 b x % " n "
l » x " " "
L 6 x " " "
_k T x " ] "
l Tk X " L] n
h 8 x L] " "
L BA x " " "
r 9 x " " 1
'iéﬁ : ! From folded ore specimen
e % pelare Mine dump
At3 x  Aelare ore outerop
KR F(n) x ' Aclare Hine dump
sEE S{Db) x et o "
"KM 4 X " " ]
s5¢ 1 x x Seett's Creek liine dump
8C 2 x x " " " s
8C 3 x X ¥ " n " "
50 4 X ” " " " "
8015 X x " n " "
*KH 6 x x . ceott's Creek Mine dump
st I x 0ld Strathalbyn line dunmp
2 b 4 x = " " " n
o X 4 x "™ b " " "
ST 4 x x " " " "
PS 3 z From pyritie schist,
exploratery pit
i
ig?gi : * ) From dumpe beside
PE11 i % ; exploratory shafts

Note: *#*These specimene are cntalogued and are housed in
the Department's collection. ALl others were
cellected during thies ptudy.
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