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- Terrensian delouites and limestenes ferming the fmulted axi
regien of a sajor aniioline, The ore bedy mined was
of | : origin and cemfined between twe faulis, Kingy

secandary
o the west and Tinlines sn the east. The ere bady coeur
&t the jmmotion between cherty delumites and & oclastis Lime~
qtmxﬁthnlwm;*fm&lqmmtmmm;
margin, Secondary sre consisted of onrbonates mnd oxides in
ited o purt of & slastic brecoia in sink holes end selutism
eavities in the dolomites and ore beds,

' Primuary sulphides cceur disseminnted in the maxbie
- brecoia and in stratiform habit in the ore bed, Kingston's
so-ealled "lode" may be minvralised marble brecoia,

The marble bhreccis sppesrs to be of diapiric er

eTigin for some of ihe comper sulsndoerre ra yiods-
hydrothermal activities were probably at comparatively low
Sempernture, The pessibility of extemaive stratiforw sud
disseminated copper sulpbide mimeralisation in the marble



A RE-INTERPRETATION OF THE BURRA BURRA COPPER

DEPOBITS, . 1

vy

. JOHNBOX ., . R

INTRODUCTION

The re-interpretation of Burre Burva geclegy amd
 ere formation discussed in this paper has resulted from a
detailed and compreheusive investigation of the mine snd ite
 swrwewnding district begun im December 1961 and in progress at
the time of writing. (February 1963). ¥hem, in 1961 the
writer wvas given charge of the .th and invesiigation
of mom-ferrous metals in Sounth Ausiralis, the investigation of
she Bdimcare silver, lead, and cepper, minsrsl field had
conmenosd already. Aftor an sxaminstion of the recerds snd
reports, of sther nom-fervous metal depesits it was desided
that the Burra Durra mine was the moet promising, and scsendingly
kamu~mupmmx&mtmm“ ™he
desisin to investigate Burrs Durre was &mmmwu
vepers by Themson (1963) suggesting & sedimemtary erigin for
the cspper mineralisation. Though this suggestion preved ¢o.
have besn bn-d partly en erzensous interpretation of the
observed facts there is mo doubt that sedimeniary presesses
have playsd an impertant part in the ewplacement of the Burra
Burra copper depesit nor is there any deubt mtkm:m
hydrethermal procesess were tnmotive,

1 puditshed by mama of the Director of Nines, South
mwno

2 Cemsultant Geelogist, formerly Senier Geolegist, Department
- 4 M. Sguth Australia, ‘
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LOCATION AND MISTORY
mmmmumaawtuu.m
mtrmhﬁ ﬂuwnm aﬁo of the Burra Creek 100
railwmy line to Brokem Hill. The emstern scarp of the mowthern
e, umm«umm” sant of Durra.

The oxe Mrmmmvnudhynwm
Plekett in 1845 amd wapidly uspmzt-a owing to the fast that
1t was rich from the grass reets down, s fmot testifted o by
the reperted prefit of £19,751.10, 2. frem 2959 tens of ewe
for the half yesar sndinmg J0th April, 1846, (Dickinsen 1942 .68

Rining contimusd under the contrel of the Seuth
Australisn Nining Asssciation until September 1577 whem the
mine olessd down after sarming o profit satimated at
£826,585.12, h. Frem the end of 1864 the mine operated m
at & less, _ | |

In all 234,688 tons of ore was ireated, sold und mere
shan 700,000 toms of ere amd mulleck wes raised frem the wnder-
ground werkings and the spen cuts,

The m slosed becsuss the uMﬂ:.m of the wish
sarbennts ores ceimcided with & perisd of falling copper prises.
Centributory causes were m"un in yail freight, heavy pumping
charges to keep the mine dry, the apparently speredio nature of
‘mineralisation in the sulphide seme and the lack of adequase
exploration md ﬁmhmut of the sulphide sene M ot thi
mining of the Wu ores. The wasteful snd inefficient
mining methods of the day alse comtributed to the clesuse.

In 1898 and 1899 twe drill heles were sunk te depths
of 1004 fest and 787 fest respestively. &ﬁh out cepper sulphide
minsralisation for wiich ne sasays are queted.
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Iuiwinmm. mmmww. .
!l.l-.. w-mmcmw water level in the seuthwest
mrnf&ummtﬁudﬂhwphmu‘mm»um
extrasted. This company stepped speratiens in 1907 smd sinse
that time mly speradis muywtm muuw has been repuried.

PREVIOUS GEOLOGIGAL WORK
In 1899 B.Y.L. Srewn (1908) repsrted en theresults
of the desp bere drilled sast of Pemcsck's Shaft. He osssidered
46 proved the downward contimuation of Kingston's lode and |
recommended as & result the mmm efthe verkings.

Aftey Breowm's mﬂm is ne resexd of any
goological examination until Segnit did seme wmopping in the
district as part of h&n investigation of Pretereoscic/Combrisn
stratigraphy in Seuth Australis (Segnit 1939). His desariptien
of the mine repeats that of Y.L, Brown's (Brewn 1908).

His most ilmportant contribution was to classify the markle

mu at the mine as tillite, |

| Yollewing Segnit a report en the scenumio gealagy

of the mine was imoluded by Diokinsen in his Hulletin on some

South Australisn cepper fields (Dickinson 1942). He stated

mtmmkmmwaqumMMtarm
suall prisary ledss mtmm smplaced slong m&t noBes .

Diokinsun considered azploretion for primary deposits imadvisable

but WWMWufMMaMW

worth of the mine,. |

Seme preliminary geophiysical testing was dene in the
mine area by the Duresu of Minsral Ressurces (Thyer 195%) mm
ansther geslogioal survey wis made by Wegener (1952) wnder the
. direetism of KB, Hiles. Vegener recesssinded geophysieal survey
of smether alluvium sovered area 1 mile nerth of the aine.
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The e«wum mrveys mﬂﬁ by num

and Ungenar were completed with mﬂw ruwx.tn.

| Miles ales submitted & brief repert recomsending
érilling of twe holes, One on structural grounds to be drilled
- #ast of the Burra Cresk and the other to be directed westwirds
under the opem sut to obtain nuW# uw&m# ninsynlog-
ical informatien in the primary sulphide wene. This latter hele
mummmmuxymmnmtmwmmhaa
being drilled at pmmt.

Finally Thomesn subkitted his weport (Thomsan 1963)
‘.mﬁuutm: slwmp arigin for the large Enwumu weat Q"
the mine spen~-cut and recomsmending mapping snd driliing., The
m mu' m:-m are guwoted in Thomeon'®s repors.

GROMORPHOLOGY -

The cluster of low hills in which the mine was fewnd
eonstituts the well dissscted cenvergemon of twe prominent
renges trending mortiimrds frow many miles te the south., These .
renges are the twe limbs of syncline with a valley botween, East
of the eastern renge the Burra cresk bremches, and flows south-
m, Mﬂw faulted axis of a larger antieclinal strusture,

, North of the mineths narrew synclinal ms.ayw

out inte a breader valley (the Nt. Bryan walley) aleng the axis
of an antioline. The range of hills bounding this valley em the
east is & cantimustion of the Princess Reyal rangs, forming the
sastern wall of the Burra Creek valley south of f.mm. and
Ake 16, the esstern limb of a major sutiocline,

ALl the majer valleys have bread cress ssction preliles.
Their bettomsnres occupied by wide aliuvial fiats 'M mﬁmﬁu
pleduont slopss mmntling the lower parts of their walls. ALl
of ihe present draimsge chimmsls in the mkjor valleya mm amall
for the sise valleys vhich they csoupy. The streams are entrenshed
10 te 20 feet in the slluvium covering the valley floors.
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The drainage pattern yields plenty of evidenes of
strean capturs which me doubt teek place in & much mere pluvial
elimate oycle, yrobably preceding the ans before the existing
' erete. . \ | | | ‘

At RLI?EBWW';M.M mmm,
nmmmmmmm ramants of sn #ld
stream chammel, These are tes weil reunded to have besm ereded
dscally snd it is probable ﬂan m:nma; afnmhm
powsrful stream hish existed whem the genersl level of the majer
mumm&mummms.m;wmtutmm
lavel of the alluvial depesits ferming its bottom at present .

In the caxbenats recks forming the "mine® hills
selution cavities and sunk holes have developed extemsively.
The ere hedy was found in a depressien which there is we doubt
in the writer's mwind fermed partly by cellapss of selutisn
anvities, ,

Fermation of the selution cavities and sink hales
began during the sresive oyole preceding the one in whiech the
Ké. Bryem valley was sxoavated to its present level,

’ ‘the geemorphelegic history of the area played an
Ampertant part in the formation of ihe Burra Buira ore bedy as
- un bhe explained in later seviions m(" the paper,

- REGIONAL GEOLOGY

 The Burrs Durre Mine is situated in complexly felded
Torvemsisn delemites and limestonss mear the faulted sxial regien
uumummum«asmmmwm
folds of large swplitude and wave-length, ferming the mortherly
mtm of the Mt, Lefty antielinerium. In the m axtend-
masnuumtmsm”mtnmmwmm
ﬂmmmmc‘:mmxmmmnnmwm
1963), these folds expese & thiok sucoession of sediments
representing a major part of the isdelaide system.
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The sediments range in age from the River Wakefield
Group dalomites {Vilsem 19352) mtomm in the nmnhm River
valley 5 miles west of Spalding en the western border of the
Burre 1 mile Mt,vw mmerwmi‘
cwnmmnwumm,xm-mtwmm
| The total maximun thickness of Adelside System sedimemts
presant may be in excess of k5,000 feut, Bstimated thielmosses
,mmmmawmmmnmmmnmm
stratigraphic column below. These ars subject to umidm )
errer because of tha difficulty of finding an eutcrepping sectism,
with well defined teps and bottoms of fermatiens, whish is
strusturally wndisturbed.

| GBAPIDEC - LITHOLOGIC PETVSMSI0 pegepyprroN wo, Tiasr
Tiilite - Bedded fiwvieglacial ¥ <300
: ‘ boulder 111 with green
: and puzplish buflf shaly
. to sandy matrix ;
“
2 Usloareous - Grey green amd Blue
- shale/slhte isminsted shale amd 1 amm
; ailsstone, phyliitic amd
E L slaty in part, some
tntarbedded quartsites -
Q | some dolemites ut hass

Gruy grewn coarssly 5
laminated te thine-bedded
non-Tissile alternsting
shale mmm m

mms pyrite and
- slunmp structures, SOArse
sandstons at tep.
Saloax~ Blus s green i::r N 2900
m_j,m Iominnted hard Gy
sous shals (Tapley Miii Lo
phale Slate type) nun-fissile. ) 4300

INTENGLACIAL SEQUENCE
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arean mmmmmm,x,
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&uﬁwmmv

m mw shnle

TORRENSIAN

i Gxesn light green flaggy to
dolomite thick bedded dolomite wiéh)
ripple smrks - blue grey BN
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Hlue grey dalemite with
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bands

mmmm pink quartsite
mmmmhm
ite or hasmatite luminante

Gresm mmms:uahmw

T8l to Mum nmm. r:.p-

, shale - pi.nh flaggy lamine
ated mmm

e Mu refeor te Diokinson's stratigraphie u.’lm (W
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The stratigrephic cslwm is a composite one compdlod
from the whele Durra 1 mile geslogical sheet. The Torremsian
sucoessien in particulsr being much were complete than that
-mm in the vieinity of the Burre Burre mine. Here ¥he
blue and grey limestome and delemits and overlying carbemmsesus
Mﬁ Monm on the eastern sids of the epen cut may be
Mmhm with the Auburn dolomites and part of ths Hintare
Shalss of Wilsom (1952) snd this say be of uppermest Torrensian
ags. The pesition ef the marble and crystalline limestems om the
mt side af the W out is obscure, It may vorrelate uth the
Upper Auburn Dolemite of ¥ilssn (1.352) Howwver Loulstng has
sssurred aleng the semiact of the limestone with the everiying
dslowite, maling its stratigraphic positien wpcertsim. Sems
 femtures of its Mibolegy imvito somparisen with limestomes and
delemites voourring at the base of the Terrensian suscessien
favther west., Should this be its sorrest stratigrephic positien
then either the fmulting has excissd several thousand fees of the
Tervensisn sediments orthe succession &n much thisner at Bmre
than it is sn the western bowrdsr of the Burra 1 mile sheet. ,
Adtegether s maximem of 43500 fest of Torrensisn sediments sceur
umnurmmwumnmmumarm
fest on ths western bexrder of the Durps 1 mile nhut.,

m«m‘mmmwwthpmmm
nm. beoause its base is not expomed in the Burmm area,
smd because of exsision of an uwlmown thickness by Teulting,

At oan be demenstruted in the Sturiisn, psrticulariy the lower
Glasial Sequense.  This sequesice is 12,000 feet thick esst of )
Baryn andt then westward o §,500 feut in the uet:tmmtotﬁw
M Spalding read. A suspeotad unconformity soours At the top
of ths Sturtisn Lowsr Glacial Sequemce.

Other muM«t fentures of the regienal strasigraphy
are the presence of twe similar carbemmoescus and pyritic luminmted
black shale and siltstone formations imeedintely below the base

snd above thie tap of the lower Glacial Seguence, ithe dimimutien
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in carbemate csutent of the sediments and a genoral decrease in
grain sise eastvards from the Spalding/Glare district,

mmyimmmmm memma .
mtu intrusive imte Terremsian delemites, intemsely folded |

’ and stvengly cxushed, uwmw of the Breughten River

8 miles dowmatresm (west) from Spalding and a lenticular bedy
of truchyts, prebably extrusive, in the weame area,

The whele of the werthern ¥&. Lofty Range in the
Spalding-Burra area is composed of meridiomally trending felds
of large amplitude and wave length., Three snticlines with
complementary synclines are sncompassed within the boundurdes
of the Burrs 1 mile sheet and the Burra Burra mine is situnted
nenr the sxial regiom of the most senterly amticline. Theugh
| mmmrremmmmwummw ﬂu axial regliem of
the saticlines is charnoteristically ccoupisd by sones of heavy
faulting, ssecompaniad by sowmplex subsidiary felding, um:ur tu
Terrensism carbenmte reécks, The Ni, Brysn/Burra antieline
sxemplifies this syps of structure. Nerth of the mine the sxisl
regien is ceoupied by s valloy, almsat certainly carved sus of
resks rendervd susceptidblo to erosiom by crushing snd fresturing
slong & fault mene, South of the mines the axial plane fault omn
bs treced by reasen of an eutoropping fwult dreccia. It ds
shown on Piokinsen's regional map (Dickinsen 1942 Fig., 21) as
swinging to mmthmtuunm the mine and disappearing
under alluvium. This is the Koorings Fuult (Pickinsen 1982) and
 the later regional mapping (Fig. 1) indicates that bramches frem
it pass threugh the mine ap Kingsten's and Tinline's Faulte
("Ledes®) snuf continue morth up the Mt, Brysn valley. One of
these probably Lecomes ﬂm main M of dispiacemont . .as the
mpmsmmmwwa diminiadion, Other faults
have been mapped by Vegemsr (1952) smd the writer in the Purre
area (Fig. 1) snd most ave no doubt gemetically comnsoted with
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‘the stress which omused the Keoringa Fault. There is seme
svidemos that the axial plans faults were active during sedin-

The system of faults of which the Keorings is the
chief observable reprusemtative had an imporiant indirect, sud
W direct, influence on ere ecourrence in the distrdoet.
faulting alse resulted in structural brecciaiion and bheavy
freaoturing sad jeinting whidi served to lecalise sre depesition
in & wamwr to be described in detail in later ssctions of
this paper. No sepper minerslisation has besn chsorved as yet
aleng the Ksorings fault breceis sm the Durre 1 mils shees.

The plunge of all the major felds snd of mest of the
subsidiary folds is to the nerth. /n ifmportant plunge reversal
escurs at the wine where a rumbsr of minor folds plunge seuthe
wards forming meall elomgated anticlinal deomes snd synolimal
basins. A larger soals sntiolinal dominmg brings the m
Mommummwwmmuuum
surfase in the Princsss Reyal Mine structure 8§ miles seuth-ssuth-
sast of Burra. Reglonal geslogy in the vicinity of Durre as
shown on the map Fig. 1.

HINE GE0LO0Y

The wain Burre Durra copper depesit is almest cenfined
te & bleok of hreceimted and complexly folded and faulted
carbonate sediments of ‘rcmm age batwesn two structures
knows as Kingsten's and Tinline's Feults,

| The detailed stratigraphiec sucosssion in the carbenste
rosks is as follows, fyem the stratigraphic tep dovnwards -



FORMATION DESCRIPTION wnxr TEIOINESS
Bissk Shale  Laminated black and grey pyritic 2 * 2300
st carbonnceens ahsle and ’
siltstene - _
Sandstons 2 20 50
Blus and ez-y DParle hm. light bine and -
Dolowmite W laminated o thin bedded

and flsggy doloemite intorbedded
with yollow weathering almly
limentone or dolomite

Blue Laminmted Grey p:mk sad dark blue thin 18 Z00- 3000
bedded te flaggy cherty
dolosiite, Dark bDiuve vardety
has charseteristic whiteish
fine J.mtim

*Oye Bed® Yellow and oress wenthering 1B 50-100

Clastioc limee sandy, sliastic and parlaps
(qm)g Mﬁr argiiliscesus clastic

lisentons or oalsarenite with
brean wasthering vexry fine
grained thin bads of ocherxty
dolomites and silistone

*Shale"™ Yollow and hrown sof't carthy in  Jo-60
, ‘ ahale, dolomitic shale, shaly ‘ ‘
dolomite, pink and hlue
cherty dolomite. Fmﬁkly the
shale is & Umcies wvariant of
the “ore bhed®, X '

Haxble Brecoia Brecoia consisting of Lfragments 500- 500
of limestone and dolemites, normal
ohlieritic ssndy doloemite and , to strike
yellow warble in a gmanm . of
groundanss of yellow sl sream , snelesing
limsatone or delemite, , sedimmis

"Harble" Yellow, buff, mti, vl cresm 1A +1000 7

%0 grey, finsly to soarsely
erystalline limestone or marble
with interbadded miner guartmite
st afiltstone

:  BASE NOT SPUN '

The "Marble®, or unit 1A of bDickinmson (1942),
outoreps as shown on the sccompanying plan Pig. 1. W¥ithina
' the main outorep, in the hill west of the mine, the Few structure
form lines depicted give some iden af the complexity eof the feld-
ing within it, Beoause of this felding it is not possikle to give
a reliable estimate of the thicknows sxposed. Its true thickness
1s sven mere in deubt because its bass is everywhere cencealed by
seil or alluvium or cut off by the Keorings Fault, |
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Some miner clastic recks oeour within it, the mest
impertant Mag an argillscecus quartsese silistons with
«WS reseties of magnetite or pyrite, m- rook suloreps
in the pesition of the Yelspar porphyry” shown by Dickinsen
on his large scale mep (Pickinsen 1943).

The "Marble® is overiain by a thin reck unit whieh
away from the mine sould he desoribed as & shale but whioh in
the mine area is better desorided as a yellew clastic Mm
er oslearenito. ,

The "Shale” expesed en the itut side of the rond
metal guaryy at the western smirsnce to Burratownship. Here is
purpleshale, containing limenite pseudsmorphs after pyrite, amd
pink mum. blueish, and grey finsly corystalline haxd delomite,
Unwesathwred repressmtatives of the shaly part of ithe ssquense
bave not bosn sheerved snd 1t is quite iikely shat they would
prove to be shaly delomites. |

In the mins area ths shale passes into yellew highly
weathered viastic limestens (the "Ore Bed") with brewn charty
dolemite interbedded and containing in plmu sopper caybetites.
and nearly ciroular felds with axial planes horisental (im
vertical esast west section), whioh resesble thase omuaed by
slumping of sodiments shortly after deponition can bs ssens in
the ore bed, within the open cut., This influenced Thomson te
postulate a slump origin for the breacia { homsen 1963). |

The sentact ofthe "Ors Ded® with the overlying dolemites

oan be obaarved at the north end of the epwn cut. Here 4t is
faulted snd & band of material resswbling & highly weathered
shale intervenes betwsen the overlying dolemite. This shale-iike
material also resewbles part of the "Shale" eutorepping in the
aforemantioned quaryy and 4% is quite probably that the shale '
in enly part of Unit 1C highly wenthered along & strike fault. ‘

The "Breocvia® is included in the stratigrephic colwmn

as though it were & true sedimentary formation,



“13-
| ~ Various workers have suggested differing explanatiens .
 for the breccia. Segmit thought it was a tillite (Seguit 1939).
V mm (19h2) uﬂm& it to brecciation along Taults while
not mwﬁmm such as Len MM&M\I‘. Jontn
(M 1963) sugzested s diapiric genesis for 4t anmd finally
Themsen (1963) put forward his slusp breccia hypethesis.
. Unfertumately the svidence is net wnsquivocal, except At against
a tillitic nature, Listed by Dickimsen (1542).

The main wass ar brecvis cocurs on the western side
af the epen ocut and itsenstern margin appesrs to follew in a
rude feshion the sedimentary bowidaries to the sast (sse Figs.
2 &4 3). Other smallor weasses of breccia are shown e Diskinsen's
po— (Dtokinson 1942). Most have some copper mineralisation
ssseciated with them. | |

The majerity of lumps snd Lragments in the bresois
consist of marblas similar to the various beds of Usis 1A.
Other preminent rock types are yellow and oresm lsminased
delemite, and greenish finsly lesinated ohloritic delemite.
Nom-carbonate rooks are repressuted by twe vory large blocks of
srisse and quartsite, One of these, & fow faot vest of Allen's .
shafs, (Dickinson 1942 Pig. 22) censiste of a pinkish buff
quartsite with preminent black heavy mineral laminae similar te
basal Terremsisn Rhynis Ssndstone (Vilsen 1952). The sise
renge of the rock frapments is from fine grains up to blosks
90 fewt leng by 15 foet wide, ,

4 Conspiovsus constituents of the brescia are w..
clear, twirmed perphyroblastic orystals of calcite. These escur
singly or as large sggregates, developed in the gramalar satrix
" of the bYreccia. .

Almost all of the femtures of the brecois cen be
construed as supporting more than one mode of origin. The
shape and distribution ef the breocis mssses are more comsistent
vwith formation by dispiric folding snd plug injection, o by ‘
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_dm tham by Cmulting. Wu&t& WMMt
mam deoveloped alemg tlm Esoringn Fault alsoc caste m* -
= fault ,mn for the marble breceis. The Kooringa fwalt hreceds
48 a jaspery, highly siliceeus smd ferrugiious mass whare the
fault passes \hrough sarbomate, yet the jasper and ferwwgimeus
‘material in the marhle breccis is sbundant only adjseeat to
Xingston's Fault. |
- Amy explanation for the marble brecein alse will have
te mooeunt for ths marked breadening sf the marble west ef the
mine ax the brecoia snly occurs in this overthickemsd section.
The thickening of ceurse appesrs to be mainly strustwral.
Bent and distertedblecks of rock within the hreceis
| ey Ma‘uﬁu that the recks vere semi consolidated whan
dislecation commenced,
, Mmpmmwttwentaﬂmmimdwwaw“
the breccia appesars to be bedded, (
 There is tlms evidence to support dislocatien snd
brecoiation of the m!n in & sami-conselidated state, yet thwe
pmm» of m brecoia in an ares of streng tecionie nﬂﬁw
uﬁmmn is W facie evidence for its ﬁ”wﬂ origin,
Mﬂ:&y pre-conselidation nww Wa mmc. mmd later
faulting all playsd mummmm*m«mm
. MASSeS as pressnt supessd.

Unit 10 of Dickinsen's subdivision is best sxposad
uﬂnmtm%of&han&&mﬂ&w“mm@
at the southern town entramce, Here it is a dark blue dolemite
with fine white lsminations. At the minme the yook has beem .
altered té grey charty delemite mnd white and pm Jaminnted
to thin bedded delomise with imterbedded regular bands of siump
brecoia, | | | o

This delomite passes eastwards gredationsily uu
blus snd mid-grey thin bedded dolomites with seme lemimasieoms
interbedded with & yellow weathering sandy abaly dolomite (Unis
i0). In places the dolomites of this wnit are hard to disting-
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mh from thoae of unit le:.
~ The sveriying osrbanaceous, mui.a. and dolasibe or
, MWMmmaumm the area of the mine prepar.
Twe vthar reck formations require mtm beohuse
of their influwnce on gre-fermasien. The mut important i a
brewn, ysllow-brewn and white bLreseim formed by the mechmaioal
selution chiefly of the delomit:s of Umit 10 (Johnsom 1962).
This brevsia carries detrital copper oarbonates and cemsists ef
two sadn mu: o | '

(1) A well cemanted, compact, light gresnisih or bdrewsish mass
with sngular te pisoli:ic detrital fragments of amurite
or malashite and ferruiinous masses. From resmants left
in the werkings thase Lrocoia masses filled the onvities

in vhich they sceurred. Imslimed thin bedding emd
Lmsinations are prescrt, ussmily st the subliorimental
centaet with the white dolomite butsewmeiimes alamg the
. stesp side comtikcts of the byeocis and dolomite.
 (44) A brewnish leosely cespscted fine to coarse graimed
grapular material with well developed oress-bedding ta'
phén. Halachite and amarite is m#teuu.y mmm
through the breccia ard in particular layers sf the bedded
material. Resmants stow thas this type of bresois did met
alwnys {111 m cavities in nhtah itocours,
| muxmm savities can be obcorved down to present water lewvel
An the open cut (appreximately 120 to 160 feet delow the m),
and by imference fyem sarly doscriptions of the mine werkings,
axtend mper. As might be expocted solution is partislly oone
trolled by structure. The heuvy jointing in the dolonites of
Unit 1C assooimted with vertic:l partings aleng bedding planmes,
and fracturing sleng Tinline's fault sllewed sasy access of
'atmﬂ.‘n vater and conssquent prominent development of solution
oavities., 7The solution cavitics are abundant in the mm
of Unit 1¢ and rare in the "or: bed®. Neme bave. boen sbserved

as yet in the marble breceis bu: logisally there is »no renson why
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they sheuld not cocur. In fact the depressed M‘et‘ nineralised
hressia 1050 foet mﬁmth—wut of Merphett Shaft almest '
un'm has sinkhsles m& 1&.

The athesr ftmtm is sn alluvial silt containimg
W pebhles of Wm and detrital cepper sarbonate mmﬂng
in shallew channels in the delemite nesr Tinline's Snaft, This
is thought to be am alluvial strems deposit of a much eariier
- gesmerphelogic aoyole,

The apen out s.a aligned -mmh;-mut'aw practically
senfined between twe faults designated s Kingston's on the
western side and Tinlins's on the oastern side., The amoust of
displacement along these Caults is not measurable as both are sube
_parallel to the strike of the recks. Dickinsen (1942 Fig. 22)
showsboth fsults torminanting 500 Test south of Morphett®s ahafs,

Hawever shearing and breccintion is prumt along the “shale”
(Undt 1B) south to it 3w§m with the Xooringm Fault and it
is Whﬂrhaﬁ that the two faults diverge as one rm the
Koeringa Fault and becows separated 500 feet north of the main read,
Eingston’s Fsult has & different ehmatm? Lrom
Tinling's Fault in that along it talecose and chloritic altermtion
products of the marble brecoim snd the "ere bed" have developed,
Gthey minor faults have Mm mapped in the area
mmdm the m and the presense of slickensides may mu.u
& faulted comimct ofthe “"ere bed” and the blus laminated delemite”
in the merth west mmrnfﬁhummk.

Inldine

ot 100 feet to 1 inch has cenfirmed Diokinson's structursl detail
in the vieinity ef the opem cut. To the smstern side, immediately
Whﬂmmﬁmﬂmﬂh“mwuummum;mé
of shallew north plunging snticlines snd synclines, then at about



the mimo;tqmninh Piokinsen shows the nose of & merih-
plunging lnmr anticline, which on his tictm {Piokinsen 1942
' Fig. 22) brings Undt 1B (the “ore bed") up to within 300 feet of
the mirface 1800 feot smst of the out. Prem the peint af view
‘of the new interpretations itis this struature whioh needs com-
MMM}“ thought that Mthutrmpﬂmty
of stratiferm mineralisatison in the “ere bed".
’wmﬂmtﬁy in this aren guperficial deposits
chasure the dolomises MMW& and the structure o be
 dnferved enly by tﬁm&nﬁm from the aress of outorep te the
‘seuth and merth, Ne reliance cam be placed on lithelegy in
structural interpretation in Vnit 1D because the various beds
. comprising it ave yepeated up threugh the successiom, |
There is a marked change in plunge at about the
south end of the epen eut from a nertherly plunge en the nerth
side to a ﬁuthtﬂy plunge on the ssuth side. | |
In the absence of refutative svidemce Pickinsems
straetural interpretation is acospted for the mmﬁ and u
shown en the cress seotiem Fig. &,
Saveral seta of jeints are preswnt in the mime area,
The attitudes of thess seis ure as follows

Strike . Dip
(1) ©070° te 090° 280% to 83° seuth
(11) variable | 5% Sguth to 3% mth
(241) 080° to 100° 50° seuth

in muu a parting is prescnt alomg the bedding planes .r the
vertioally dipping dolomites. \
Set (1) eppears to i)a the most persistent and extensive.
vm Tinline's shaft on the eust u& of the epen cut eme can be
»Ctmd sutting the dolomites for 50 feet shove the open cut ,fm: '
'In the read metal quarry near the main Adelaide - Burra read, .
joinss of this set are spaced 3 to 6 inches spart im sns sectiom

of the weat wall efths quarry and carry lenticular guarts veins'



=lB=

% imoh te 1} imches thick., In the "ers bud” south of the water in
the epen out and umder the eld simk-hele base a prominent jeimt
orask of set (1) ocarries browm t«m‘m and coppur m
hr-«u w te 3" wide,

| The intersections of jeints of sets (1) and (41) snd
of set (1) with the bedding plame partings are partiocularly faveur-
able lecations for solution cavities in the dolomites of Unié 10
near Tinline's Shaft,

ORE OCCURRENCE AND CONTROLS

The rich secondary copper cerbenate and exide ore making
up the bulk of the Burra Burya preduction, was mined frem ore
bodies whioh formed in three types of host rocks; namely, the
marble brecsia, the "ore bed”, und the grey dolomites. The mode
of socurrence is as followes |

X.

ém.ar carbonstes ferm small masses of irregular shape
and disseminations in the matrix, and in the fragments, of
tha breccia, thin veimlets in Joint and shear planes, and
disseminations im chleritic lede material ? sssociated with
Kingaton's Fauls, | |

2. ZIhe “Ore Neg"

Copper carbonates occur as sodules aleng bedding
planes; veinlets in jeints, miner faulte and shears; diss-
eminated throughsit the bedded materisl and in Kingstem's
Lede; in 'lnrgnr irregular f-rrum ous veins; and as part
of a clastic breccia infilling solution cavities,

The cepper mmus ecour as detrital grains and
fragments incerporated in a clastic brecsia fermed by
mechanical transport of reck and ere debris inte selutien

. oavities and sink-holes, From the olastic breccis the
| copper carbonates have migrated into joint and shear planes
adjeining the solution cavities.
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The eversll shaps of the cempesite ore body ihus fermed
was highly irregular, as vitnessed by the cemteurs ef the maim
epen out, Iiu sastern bewndary mﬁtaﬂ of the walls of thess
sinkholes -ad solution oavities which mtun«! payable cspper
sre, with Tinline's Fault fim & gmru:. sasterly 1imit beyend
mmtwmmwtm vere found. In a similar msnmer
Kingston's Fault forms the westerly limit of the mone of ore
body tuali. The Mm in depth of the secondary ere hedy was
sven more irregulsr than the lateral boundaries. The old phete-
&vaph showing the opsn ocut in speration illustrates this wvery
well (Fig. 5).

Payable ore was spparently mined continuveusly ever a
MImmcfm fent, .muum of R00 foet, amd to a
m ﬂ-ath of 300 feat, but met of course in eove mass of
thoss dimensions, in thearea sutlined wnmtdy by the mt
main epen cut. Within these limits the rick ore ramified in
'unmum. veins, snd lenses, with lower grade mmm—
ised nek in betwesn. ’

Qﬂd&Mou sxtended northwards beyond thclulm
‘eut snd was mined in o subsidiary epen cut and from & mweber of
shatis, Mineralised breccia, frem which seme ore vas m alse
eceurs 1000 feat southwwest of Morphett's shalt,

| ~ The tetal mtity_ar ore and smulleck mined is given by
Dickinsen as 700,000 tons imoludimg 470,000 tons of low grade ere

| 'QMWMWWG:““M{ In the predustien
table in his repert (Pickinsen 1932, pp. 68-70) the quantity af
ore produced is shown at 254,648 toms. Presusably this was
dressed ore,

- From the meagre accounts of the mining ojoratiens 1% ds
~ almest certain that all but a few hundred tons of the material
mined was oxidised ore and mulleok.

The proportions of the ore which came from veins and
disseminations in the marble breccia, veins and disseminatiens i»

. | )
the “ere bed" and alastie brecois in sink holes and assluiion
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eavities in dolomite smd "ore bed" can enly be guessed mt. A

1kely minimum for the clastic bresets would be '/, amd 4 could
be higher than { of the tetal ore. mmmmtmm-
contrations in the ore bed snd the marble breccis with m least
smount frem the marble brececia.

Grades of secendary ore as sctuslly wmined cannet be

| sstimated as ths preductien tormages refer to picked or dressed

ore,

Assays of specimens eof mineralised ground "grabbed™

from the remmants of ere lenses of varicus types are as follews:

ABSAY VALUES

¥O. MATERIAL
Cepper  Gold 8ilver

A7S/63 h.5% 2 dwt, K.D.  Clastic breceia. Type i
gyt s Lz aws. wp. v v
AS2/62 0.7 N.5.  N.D,  Clastic breceia. Type 2.
AB3/6R 0.9 N/D. N.D. " " . .
ABh /62 1.8 2.5 dwt, N0, {lastic brecoiat Type L
ABS/62 2.5 0.5 dwt, N.D.  Ore bed (with Cu earbemate

| nodules slong bedding planss)
ABé/62 3.1 n.D, u.D,
‘ *Oxre bed",
AB7/62 o.h N.D, N.»,)
ABB/62 3.3 2.0 awt. N.D.) EKingstons lede
AB9/62 0.9 N.D. x.n.} gg m. } matertal.

The rish snd ﬁtm im-nﬂ ore body was nﬂaﬁ

te the 30 fathem level, or appreximately 180 fest belew the
present ground level of the bemoh en the wesiern side of the

epsn cut., Below this level the ore bedy mﬁﬁecﬁ to & series

of small and disjeinted axre lemaes.

Thess wers vorked te &

depth of sppreximately 300 fest aleng & strike lemgth steadily
centracting dewnwards, Verkings contimued to & maxiwnmi deptit

of 600 feet but very little are was extracted below 300 feet.

The 180 feot level was presumed to be the bettem of
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the sene of lmﬁ snrichuent, with primary Mphid-n
appearing hm it, and becoming an m:'miuly Lapertant
censtitumnt ar the ere aiamu with u«num depth, thaugh
axidised minerals were npoﬂ.ﬁ from s depth of 510 feet, The
am’mry that & large part of the ore was & olastie breccia
Mﬂ-ﬂ mim selution cavities brings into questien the
pessibility that the 180 fset level alse marks approximately the
devnward 1imit of the sxtemsive formatien ef selutien savities.
In the absanve of any reliabls geslegioal inforsation frem the |
werkings below presens water leval this must remain sn inferencs
reasenably deduced tm the geswerphalegic history of the ares,

The natural water table is at present at R.L, 1605,
| varying seasenaliy sbeut R.L 1600, while the 180 fest level is
sgquivalent to R.L 1549, In the enly other part of the state
(Mypengs Dem) im which the muther has studied solutien savities
in limestons they extend im abundance te nmmcrae to 130 !‘“t
belew the sxisting water table (Jelnsen 1960). |

Information on primary mimeralisatien at the Burra Burra
is limited to what mhwmthoumm.
from the sxposures of secondary mineralisation, and from mineraie-
ised unsxidised vock on the dumps of the deeper slates.

‘ Acverding te the ald reports twe well defined ledes,
Kingston's and Sander's, were out by the despest workings. At
‘510 fest they were reported as carrying rich "purple ore® (barmitet)
‘!imn must be some doubt as to the realiiy of these lodes for the
‘unsxidised copper sulphide varrying materisl en the dwmp of
‘Vnamuo Shaft, as mentioned belew, is simply the unoxidised
‘squivalent of the “marble breccia® so well displayed in the fmces
at the back of Grave's Shaft, Remmants of Kingston's suppesed
lode have besn ;&ﬂs in the open cut on the west side and here t.t
consists of a soft, white, purple, amd greem, mmo chieritic .
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material containing up te J% Cepper and a trace of geld., In the
_ old reports it is mentiened ss 10 to 15 fest wide at 510 feet
: dnpth with Samder's lede 15 to 18 feet widt. Field ocbservations
mfuu the m‘ma of M-m': Fault, nad pt sheared talvese
and %ﬁtta ﬂtm slong it, but in. ﬂu thl.ekaut ssction
thumtm@hmwutmr-tﬁuwm ‘
are in fact pavallel te undeubted bedding of folds in the “eze
bad" te the nerth and esast of the “lede*, Petrelogiocal
examination of the "ilode® materisl ix k»t «nalmivu; It shawse
that the resk could be "a metasommiic rock, perhaps a feldspathe
ised sediment®,
- Lamapa of dark gresn mtum unoxidised marble brecoia
on the dumps of the despar Mt‘ contain abundant bermite md
specimens of tlie bormite bearing breccia assayed 2.4% te 8.9%
«mw; Thesse specimens prebably corrsspond ¢eo the brecciated
lede, containing sopper pyrites, out imn No. 1 desp dissmend drill
 hele sumk in 1898 at a depth of 780 feet (H.Y.L. Brewn, 1908).
'm descriptions of xm.mm' lode by u@,m Sanders gquoted by
Gnmry (Gngary LM) sound very meh like the minersiised
breceia and it is quu.u probable that ¥ingston's "lode” as mt
in the deep workings was merely a wineralised part of the bnem.‘
At the surface the "lode" is a discontinusus festure altheugh
M along a linear trend, probably a fault, definimg the
western edge of ths apsm eut, |
| Tinlinets “lode” appears to be only the ferruginised
infiilings «f rolution cavities aligned aleng Timlinme's Pauls,
It is significant that the sre associnted with it wvas net am
belewthe 120 feat level. ‘
of iutimt in the study of the primary mineralisatien |
is the a&mnvm of m piece of unoxidised 1imestone mm
bedded pyrite and chalcopyrite on the dump of a shaft, This is
MMM to reprasent a fragssnt of uwnoxidisesd “"ore bed" in the
nx‘bh brececia as nene of the workinge in the yﬂm sulphide '
sone ¢xtmdwd far ensugh east to pmmetrate the "ore bed", as m

sa the sectien, Fig. 4, Im the mad sulphide epesoimen the
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ibrnlgt is later than the ehnlén@yr&ta‘&hnvnun in the brececia
chalcapyrite is exsolving frow the hornltp; The utrai:tbaﬁy
arsangement of malachite and asurite medules in the “ore Wed* ie
believed to reflwct the arrengement of the primary sulphide in
the wnexidised nqnsvuziut rock, Somewhat equivecal evidemew of
primary mineraltisation in the “ere bed” n@-a: from the diamend
drill hole Ne. 2, shown in its spproximate position on the ssetiem,
Fig. 4. This hele cut copper sulphide mineralisation at & depth
of 706 feet in & pesition whers the structural interpretasien
_ @f Dickinsen places the contmct betwess Units 1: and 1B er
between 1B and dreccia (the "ore bed"). It continued in reck
shewing cepper sulphides to its tﬁnuinul depth of 787, Ne
.mention is made of breccim or lede in the meagre descriptism of
thehsle, . - , |

Thus there is evidemos fer two types of primary
mineralisation, disssminatasd bormite m-m:uutm in the sarble
breceia adjacent to a premiment structure (Kingsten's fault) sad
stratifors chaloepyrite minevelisation in the “ers bad", Ne
primary cepper mineralisation has been detssted im the delemites
(Units 1C and 1P} a3 yet, Specimens gradbbed from the dump eof
Vaterheuss Shaft asseyed as follews, All are primary sulphide

spscinens,

¥o. | ASSAY VALUES MATERIAL

Capper ﬁilvtt Lead GCGeold A ,

AL112/62 2.0% 2.5 dwt. ©.01% N.D., larble Brececia
Al13/62 8.9% 1.5 " N.B, K.0 . *
P3I33/62 S5 7.0 dwt, = NIL
PIIM/62  8.2% 7.0 éws, =  NIL
ALhh /62 6.8% 10,0 dws, 0.1 N.p., Ore Bed

N5, » Mot detected,
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The twe faults, XKingston's and Tinlise's sbvisusly form
ctmtuztl Mmmht to thoe secendarily snriched ore bedy but
their mnuma on prm mineralisation is mnot knowm,

Poasibly of Wm aimﬂ.me is the lecation of the

enh‘yatnm.dy&mnw.nrmumtaltmmw
’fnm. It te W‘Itl’d that the primary ore body plunges sway

with thentm%hthnﬂhmdmthoftmﬂnc“ﬁnt the
eriginal sscondary ors body reflected this in mirrvor aw‘o
m. mxw; dying out north and south as the depth ef

the primary mineralisstion insressed.

Seme work has been deme onm moxidised specimens of
sulphide bearing warbls breccia frow the dumps of the desper
m snd on specimens of clastic brecoia and *lode” material.

' Neme of this work has been synmtm and most is pmro!.y
'duers.puvm

In the unexidised Wcu Mmyr!.tt. pyrite m
bernits have been ﬂmgn:uuﬁ as the commenest sulphides. Im
soms specimens chalcopyrite is intergrown with pyrite mnd exselving
from or replacing bermite. In others bornite replaces shaloapyrite
and ,ocm v mu.ﬁ:_tm in pyrite, |

Bornite in ene specimen is altersd to nee-digemite at
grain boundaries and in sanother ceveliite forms as an alisration
predust of bermite. | |

The unexidised bedded ore is a delemits with trases of
caloite and detrital quarts sad feldspar mascovite and chlorité
have formed in the reck smd the sulphides pyrite, chaloepyrite and
bormite are pressnt. Bernmite replmces both pyrite and chaloopyrite
snd is 1tn1r altered to «muu aleng grain boundaries.

Tracesef lead and qunr oan be found in the asssys or
the copper bearing rocks snd galens was discovered by MNr, Haloolm
Mason in the dolemites of Unit 1D 200 feet east of Tinlime's Shaft.
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‘ ‘ ORE GRNESIS

The problem of t:lu genssis of the pﬂury ore ia
b‘md by abssnos of oritical infermation, No comprehansive
mineralegical studiss have besn pessible at this stage of
investigation, all pﬂw mineral expesures are inacoessible and

) Be competent geologist had acoess M. and mportad on the wﬂ:ua

vhen tlu mine was opun.

‘ Htmor it is certain that hvmmml mineralisation
in th- form of selutions frem late phaas activity of a gramite
mAgma hadne place in thedeposition of capper m«:m: at Durra
Burra. The asarest ignecus &utmi.m ure basic masses 20 nuu
distant,

' Jlow then were the primary cepper minersls cuplaced? The
mede of ocourrence eof part of the carbonate copper minerals, and
by referemve of the primary copper minerala of the “ors bed" i
estratiform. It may well have been deposited from marine waters,
contemparancously with the clastic limestome grains or have been
depesited in the M&r htlﬂtuu at & much later date by
selutions at an uimm temperature, the svidence will net permit
& definite answer te this question, 4 Mogmnic or a true
sedimentary origin as clestie grains for ths copper sulphide in
the erebed alse Mt be nkuw.

| It is suggested further that after brecciation of the

sarbonate M#l and subsequent faulting the rising geotherwmal
srediemt; censequent on burisl during folding, could have indtiated
M.tamm of the sulphide cepper of the ore bed and depesitien
of 1t, in the form of bormite, in the breccia mtm and as lodes
in Kingaten's fault,

Yot one camnet be dogmatic abeut guury ore m&a n
tos few facts are nmxnktt and 4t is possidble that the mhitn-

- &ary histery of the primary mimersl deposit is much more m&u.
- than suggested sbove, It s wnlikely to be any simpler,
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