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ABSTRACT

The Balhannah Mine, 31tuated on Section
4048, Hundred of Onkaparinga,. produced 9 tons
of blsmuth and 170 tons of copper during the.
period 1869-1875.

bubsequent exploratlon durlng 1881 1889, -
1936 and 1949 did not locate addltlonal ore.

, The present investigation was undertaken .
at the request of the operator when driving

.- had disclosed primary bismuth-copper minerals

-~ within a series of minor. quartz-carbonate
veins on the 79 ft. level.

Surface and subsurface geological mapping’

showed -that in the original orebody chalcopyrite, .

bismuthinite and minor gold occurred within a
: northwesterly striking, steeply-dipping quartz-
carbonate vein up to 10 feet wide and cross-
. cutting carbonaceous schists, schists and meta-
~. siltstones of the Balhannah Shale liember (Upper
.. -Proterozoic). The vein has been segmented by
©.%- . later north striking, east dipping faults,

It is considered unllkely that economic :
- extensions of the orlglnal ore shoot are ‘
- present.

e ;'KEYWORDS Adelaide 1 mile sheet - Copper -

.~ Bismuth - Gold - Balhannah Shale Member -
-,'Proter0201c Vein Structure - 1969.

‘ INTRODUCTION 

The Balhannah Mine is situated in Section 4048,
"=“Hundred'of Ohkaiaringa about two miles northwest from .

: Balhannah townshlp (Longltude 158 48" 28" East Latltude

.'. i'34°58 15" bouth) Wlthln the Adelalde 1. Mlle Atlas sheet 4

area.
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Mineral Title

The mine/%ithin Gold Leases Nos. 2008 and 2009,
belng part bectlons 4048 and 3936 Hundred of Onkaparlnga.
The Mlneral rlghts are allenated from the Crown 0 the

R reglstered_proprletors of.therland, S.A. & F.S. Camac,

‘Previous Work

a Informatlon on the prev1ous hlstory of the mine
has been compiled from the publlshed report of an investigation
- in 1949.by the South Australian Department of Mines (Ridgway -
| 1949) and from information supplied by Mr. H.E.A;}MoCarthy, |
~who has made an exhaustive search of all literature pertaln—
' ing to the early operatlons. | | _
- In July 1869, Mr Ly is reported to have discovered
rich bismuth carbonate outcropplng on a sectlon belonglng to
Mr Camac of Balhannah (Observer 8th July, 1869) and in the
- Same month an optlon was taken over the area by the Balhannah
. Mlnlng Co. Ltd., hav1ng a capltal of 38 000, ,__" |
. Mlnlng operatlons commenced 1n August under Captaln

O P, Burt ‘who managed the mine untll March 1870 when H. E

Henkel was app01nted manager.

1£The company exerclsed 1ts optlon over the area in -
December 1875, and pa1d the vendor $2 100.A e :
, j_' 'ch H. E._Henkel orlglnally from the Hartz Mlnlng
.dlstrlct in Germany managed the Wheal Gawler Lead m1ne (Glen
Osmond) the Potos1 Lead mine near Amb1e51de and then the:
Balhannah Mlne. ~He brought out 8 Hartz ‘miners who worked
the ‘mine tlll nearly 1877. |

Mlnlng operatlons ceased in the latter part of
1877, and 1n January 1878 the company wound up and sold h
1ts property to. the Engllsh, Scottlsh and Australlan Bank
Ltd. for $10,000, . f';t;Q%ﬁy,fggfj>3;f;;;jﬁ,a?*xf--
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In 1881 the mine was purchssed by C. Banbury

:_and T.J. Blades, who gave an option to the Balhannah
a hFreehold Gold Mining‘Co.sNoﬂLiability with a capital of

- $60,000, |
| Under manager F.C. Singleton, the mine was

:dewatered.in 4% months. The manager reports hav1ng sampled
Qgthe lode in the workings, but the results are unknown. The
};mlne was again abandoned in 1882 ‘without further productlon.
In October 1883, the Moonta Mines Ltd., purchased

Withe property for‘$2 ,000, removed boilers and machinery; and’

"f7:lthen sold it to ur. H, Hoyt of Melbourne in October 1886
'“;pﬂfor $900.

_ A syndicate purchased the mine in January, 1894 - .
?/for 31200 end’formed'the New Balhannah Freehold Gold Mining
‘ CGo. N.L. in 1889 with a nominal capital of $100,000. There

yuj; is no reoordvoffthis»company‘having done any work on the

- ‘mine.

o'H Y.L. Brown‘investigated the property at this

"'ftlme and reported ‘that all the worklngs were full: of- water;'

-frubut that good samples of ore ‘were obtalnable from the dumps‘pr

" and the prospects were good.

0

R ?. | 'In February 1925, the property was sold for $1470
", and agsin in October 1929, for $2000 when Dr, R, Lockhart .
rﬁ{Jack 1nspected and reported on the mine.

In 1952 the Balhannah Gold Development N L.

'?}',Company wsS'formed with a nomlnal capltal of #24,000.

;;A;Pearson in‘MafCh» 1932, sampled'thertailings and slime
" “quups reported significant silver, copper and bismith mineral

:f-content.

In 1935, Mr. H E. A McCarthy secured mlnlng rlghts

S - _over all land surroundlng the mine with the exneptlon of an

f'sarea contalned w1th1n a radlus of 450 feet of the old mine

'5]bu11d1ngs. From 1935 and 1937 dlamond drllllng was carrled

ﬁﬁ;out by the Department of Mlnes on- behalf of Mr McCarthy and
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wJMr; Kermode. Half the cost of drilling was borne by the

;Department, - In December, 1948, mining rights, over the

:g_'whole of the mfne-property were obtained from the estate

-Lof the late T. Kermode by Mr. McCarthy, who later formed

‘-jﬁffand-transferred‘all:rights to the Balhannah Mines N.L.

fi having a'capital_of %50,000.‘ This company dewatered the

X mine and drove.on the main'lode exposing'No. 4 and No. 9
fﬁboreholes at No. 4 level. “ | | }‘

j' J.E. Ridgway in 1949 reported on the prev1ous

i7l5diamond drilling; and‘mapped and sampled all the acce551ble

"fxifworkings.' He reported that 53 tons of ore from near bore- |

:j;hole 4 returned 4 ozs 11 dwt. of gold bulllon.

: Mlnor surface shaft s1nk1ng at thls tlme revealed
fi:}llttle of s1gn1flcance..m

f Bllssett and McPharlln (December 1966) 1nspected
1irthe mlne and recommended geophy51cal exploratlon.’ '

An 1nduced polarlsatlon geophys1cal survey was

“:*fjlcarried‘out by McPhar'GeophysicS Pty. Ltd., in 1967. Thé

::anomalies diSclosed.were drilled‘using a down-the-hole

”:air hammer'drill'(Hole'numbers'lO to 21). Resultlng anomalous

"?ﬂﬁncopper values 1ntersected 1n drlll holes west of the ore .

"fﬁ}shoot were examlned bymieanlng and renovatlng the Old Englne ‘

: *7fShaft and dr1V1ng at, the 79 ft level to 1ntersect holes 17,

' 3.;,,,':-"1,19 and 12,

The author v151ted the mlne in December 1968 and -

hrﬂ?at various tlmes thereafter as Work progressed The_under—_-

"%sground exploratlon had revealed copper and blsmuth minerals’

v ﬁi~withinlnarrow quartz-carbonate veins, and a knowledge of the

Jf”geology of the areaglespecially:those factors controlling

the dlspOSltlon and grade of these ve:ms Was needed to

"ﬁff‘orlentate future exploratlon and development work. Detalled

‘?;ipsurface/and subsurface geOloglcal mapplng on a scale Of

'fﬁ;ﬁl ‘inch = 40 feet and l 1nch = lO feet respectlvely were,

R

'Qﬁfcarrled out._ Durlng ‘the survey hhe shaft was plumbed and

' ﬂfﬂj{'underground worklngs orlented w1th surface features. “‘”
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The possibility of the eastern'portion of the .
main lode vein being faulted to an area north of the main

shaft was investigated hy'a geochemical soil sampling survey.
GEOGRAPHY

' Balhannah township is located about 20 road miles
east of the(city‘of'Adelaide in the Mount Lofty Ranges at

f an elevation of approximately 1,100 feet above sea level.:'

r'*fl The mine is approached from Balhannah by a bitumen road and

;biis situated on the southern flank of an east-westerly ridge

| fjgiabout lOO feet high. Adaacent land 1s cultivated on the

e:flats and the steeper slopes are used for graZing.- Bainf_ -

tfﬁfall averages 50 1nches per annum. ffff"‘:
' UNDERGROUND WORKINGS = =

The 79 feet level via the old Engine bhaft and

’f’the Escape Shaft are the only workings now access1ble and SRR

'Qﬁ”ﬁfithese were mapped by the author.

The older underground workings con51sted of five

T?f*shafts along the line of lode connecting five main levels.,

..ﬁf¢Two shafts, the old Englne Shaft (110 feet deep) and the
”gnjiMaln Shaft (257 feet deep) are Vertical the rest underlle-;

Aﬂ.f%if?Wlthln the lode to the south. . ‘The workings are at presentl'

f&’g“dewatered by a turbine pump 1n the Main Shaft, theiwater,

:”f*l{fbeing discharged 1nto the. adgacent creek.

- - _i The No. 1 level (R.L.1010) connects the old R
3; Engine Shaft and the Main Shaft while No. 2 level (R L. 970)

;7gNo. 3 level (R L. 900) and No. 4 level (R L. 850) connect

ionly to: the Main Shaft., An 1ntermed1ate level (R L. lOBO);fAl

fdgfbetween/the two main shafts probably originally connected.

’f?;;}to the Old Englne Shaft. ””“*‘?’
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The original ore shoot has been stoped from the
surface near the old Engine Shaft $0 No, 3 level 40 feet
east of the Main Shaft. The stoped area is in the shape
f of an inverted delta nitching 45°% to the east.
: d | An o0ld adit now used as a magazine is located
;EJWest of the old Engine Shaftiat R.L. 1090 and was driven
'northerly but failed to intersect a westerly extension of
'f-othe main lode. d
R ~ The old Worklngs are acce551b1e from the Main
AﬁffShaft but the collar would need rep1a01ng and the shaft
"Jtﬂretlmberlng to a depth of 40 feet if 1nspectlon is contemplated
| “Bresent underground exploratlon has been conflnedi:
i}fzto dr1v1ng from the old Lnglne Shaft in an overall westerly B
.;ijﬁdlrectlon at 79 feet below the collar of the old bnglne “‘-
- Shaft. A total of 450° feet has been drlven, and ‘stoping i.f’
. (?rualong mlnor veins is in progress about 260 feet west fromljd =
"?3f;the 0ld Engine Shaft. o L T
-, : SR

‘GEQLOGY;"‘

| The Balhannah Mlne is w1th1n the Balhannah bhale h
:?bdMember of Proter0201c age.' The Member is composed of black':
7b£fﬁcarbonaceous schists, grey ‘and green SChIStS and’ slates,
-H?;:grey to- whlte meta-s1ltstones and mlnor dolomlte and
'fgkfhematlte lenses, ‘A | g ‘ ', .
| » The rocks have been subaected to reglonal meta—
.-r;;ﬁifmorphlsm to the blotlte grade produ01ng schlsts,phyllltes,
5Zf;slates, marbles .and gnelsses. '

|  Dhe Balhannah Shale Member strlkes northerly in
.“h?i'the mine area and dlps to the east belng part of the “‘\('?' |

=";western 11mb of a maJor antlcllne whose ax1s lles two mllesv“’

\ ﬁ;;east of the mlne area (see Flg. 1)
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\ Mechanical defornation has occurred during tWo
“or three periods the first being'the most inﬁense. This
'xéf_defOrmabion of probable Late Cambrian age was aesociated
’f;}w1th the regional metamorphlsm and introduction of mineral-
'ff:i%lsed‘flulds. btraln (during the main period of deformation
Vléi;nas in'the form.of tight folds, with steeplyfdlpplng,
,t{fdganorth-striking axial planes.  Towards the close of the
':?;orogeny, straln changed to steeply-dlpplng block faultlng
'1«fiistr1k1ng north—northeasterly.
B d The present geomorphlc surface has been produced |
;fwjby two later perlods of deformatlon, straln belng conflned :

ﬂ{fﬁto movement along old fault planes.l*hl.iaAiiﬁ

" MINE GEOLOGY. - .

-‘Stratigraphx o
In theAmlne area, grey to green schlsts or slate, '
ijftblack carbonaceous schlsts or phyllltes, white arkosic
ﬁ7af“meta31lts and~m1nor dolomlteS, areathe mapped rock types.
i55¥¥They mayfcomprise aeveral”lensea at different sﬁratigraphic;;j
w‘;;flevels rather than be dlstlnct formatlons.. Only the |
dfﬁfgdolomltes and 1ron-rlch (weathered from pyrlte) slates
: "Hfg utcrop. u | | | _
[ r DolomiteﬁiSECOnfinedeo a small lenticularﬁout-';}
”f}%aﬁ.crop Just east of the old Englne Shaft and could not be
wniitraced underground. A _
| The white arkos1c metasmlt, whlch does not outcrop,

:f}has been mapped on . the 79 ft level, and reported underground

7. east of the Main Shaft down to the No.,l level by Rldaway
hfff(1949) | It weathers readlly to a whlte sandy 511t w1th a.

"*‘ngflne kaollnltlc clay matrlx.“~
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Black carbonaceous schist has been mapped on the
 west side:of the white arkosic metasilt on the 79 ft. level,

f*and south of the metasilt occurring near the Main Shaft,

It contains up to 15%'by.volume of iron sulphides as pyrite;

'fzﬂ much more than the other rock units, and is probably the
”tiacause of the induced - polarlsatlon anomalies which were

‘5if‘recorded in the area.'

Bedding in the green schlsts and slates in the

'.fnorthern and. eastern areas of the mine is dlfflcult to -

'V;Ldlscern.but it is readily apparent Wlthln.the white arkosic .
h5ﬁfmetasilt and black carbonaceous;schist as thin layers.of-a
dt:?few.mm.,widfh ' A11 the rocks in the ‘mine area ‘have been
f]; subject to deformatlon with development of a crenulatlon
33;;oleavage Wlth planes of max1mum movement about half an- 1nch
‘\:?flapart. Thls crenulatlon cleavage 18 mOSt pronounced ad;acent

'fifto fault zones or shears.,y

L
- Structure:.

burface measurements of beddlng in the mine area .

finf;lndlcate a northerly strlke with an easterly dlp varying -
‘;7"{1;5from,309 weSt of- the old Englne.Shaft t6 60° near the Matnu
B A;Shaft. ;On the 79 ft‘-level ‘the bedding strikes northerly |
yﬁifand dlps 400 east near the old Englne Shaft, changlng to a“
‘-41215 dlp 250 feet northwest of the old Englne Shaft.

A

l‘pnhfaultlng, crenulatlon of layerlng and mlnor drag foldlng.

Faults

The can be d1v1ded 1nto two types - those whlch

P

*ﬁiiare ass001ated Wlth mlnerallsed velns, and those Whlch post—{

~;:"date mlnerallsatlon.‘“

Deformatlon of the rocks has been 1n the form of-ef




']f{f7tmeta31lts.

'7’€;detected 1n the mapplng. b

. -9-

The faults associated with copper-bismuth mineral-,

’-3isation predate the introduction of mineralised fluids but

ftrelate to the same orogeny. Direction and ‘amount of movement

o along these faults is undetermlned. The main vein occupies

ﬂf: a fault plane whlch,»between the o0ld Engine Shaft and Main

 Shaft, strikes northwesterlyAand dips about 70° southwesterly.

" South ofzthe»Méin_Shaft near the No. 4 level there are . a

i’ff;number of small faults arranged en echelon which strike .

. “westerly and dip- almost vertical. Northwest of the old

.~ Engine Shaft on the 79 ft level the main vein similarly
**ltpasses into. a serles of - small velns strlklng more northerly,

:'f¥and_d1pplng near 35 to the west.. The_spur,velns from the

fimain-vein may represent smallvfaults butlthey'more likely

-’Lﬂpiafé'infilled'open spaces.

Post—ore faults have formed in- two major dlrectlons,

if[one set strlklng northerly and dlpplng 25 to 55 to the east,

?;?the other being near horizontal. They are up to a few 1nchesL
ﬁfﬁi;w1de, show1ng sllcken51d1ng on ‘their surfaces, and have -

'fa%'gcaused crenulatlon and foldlng of the adaacent schlsts and

; The northerly strlklng post—ore faults 1n the

“ajmlne area are spaced lO to 50 feet apart and have segmented

wTTfi;the main vein. They ShOW & horizontal component of movement
"*{of, west side south, ‘some tens of feet. ‘The. vertical .
'ifiﬂcomponent of movement could not be-determined and hence the

'1tgbjd1rectlon and dlsplacement in the fault plane are not known.u

‘ Horizontal post-ore faults mapped on the 79 ft.
1flevel;:show dlsplacement of a few feet, with the,top block

.'3¢§apparent1y moving‘to the northWest; -This faulting can only'q

Ebe determlned with certalnty where veln materlal 1s dlsplaced

;iand ther//may be other faults of thls type whlch were. not
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Joints

| The schlsts and netasllts 1n the mine area are .
}fcut by one set of joints whlch strike 208°T and d1p 50

- ;westerly. The joint surfaces average one foot apart, are'

ﬂ]f‘planar, uncoated; and cut the mineralised veins. Rocks in
“;i;the mine area are classified dynamically as’non—brittle

~~Hf‘ifz'.'_and the JOlnts have formed at the same tlme or later than

f{the post-ore faults under shallow .cover,
So#'. . MINERALISATION
Copper; gold and bismuth minerals-are confined"'

"’jyto veins crosscuttlng the country rock w1th1n faults or.

13301nts. The contacts are sharp but 1rregu1ar and often

‘*-7m;fhave a "herrlng bone" outllne. - Only the main vein,

;f'ﬁfemplaced along a fault has proved of economlc 51gnlfacance::*

"2 for the Balhannah Mlne, all other velns belng narrow with

f;;low copper gold and blsmuth content."”‘

Wlthln the main ve1n ore has prev1ous1y only beenp;

‘ﬁﬁextracted from one ore shoot located between the old Englne'

J.f"Shaft and the Maln Shaft; 500 feet long, up . o 15 feet w1de ,

“and extendlng to 400 feet below the surface it pltchedA45

f;face northwest'of the-old Engine Shaft:and'aISO near the:

| :ffMaln Shaft 1s probably related to faultlng. Faults which

““‘ff:!dlp 45° east probably dlsplaced ‘the main vein to the north

Lt s

lyllinear the Main Shaft and to the south near the old Engine

'fgiﬁsoutheasterly.e Beyond these limits there"are'only very low

“ﬂcopper,and‘bisnuth:values.' Absence of the vein at the sur-

‘*ff;Shaft- between,these shafts faulting has cut the main veln‘A‘

;Qaiglnto at least four separate blocks, the southerly block

“;.jgbelng moved to the east 1n each case. ,The group of velns j-.

'u,?:}e‘ncountered on the 7(9 ft. level may be the southwesterly

_exten51on of the maln veln"ﬁ

g e r o s
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Vein Mineralogy

. : § C
Veins in the primary zone consist of a quartz,

2'calcite; siderite, pistomesite, gangue with pyrite, chalco-
. pyrite, bismuthinite and gold comprising the main primary -

. ore minerals. Talc, ser1c1te, galena, sphalerite, arseno-

",'pyrlte, marcaslte and native bismuth have been reported as

'accessorles.'

The follow1ng minerals have been reported from

. the weathered near surface zone ;imalachlte, azurlte; chalco-

iu_j_;f.,c'ite s ’_covell'ite ’ cuprite ’ ‘nat ive copper, cerussite, hematite,
fﬁg:limonite, and bismuth ochre. | - | A
o _  Within the main veln mineral zonlng has been
.ﬁ_determined. Chalcopyrlte, blsmuthlnlte and pyrlte occur,
iaalthough_not necessar;ly.ln assoc1atlon, 1n the core ofp‘nai
fffthe vein; generally at‘its widest'extent‘ These are
.iigenerally surrounded by an 1rregular zone of carbonate
;lgangue mlnerals, calclte, s1der1te and plstome51te. Pyrlte o

ifalso tends to occur within the carbonate zone. Quartz.’

‘»f{!occuples the area between the carbonate zone and the veln

. “flwalls.-‘ N ,

Mlneral zonlng 1s apparent w1th1n veins encountered»

'fpon the 79 ft level ~and the same pattern is apparent regard—_

'vxf~less of the size of the velns.

J

A Pyrlte occurs not only in’ velns ‘but also in the.
”}”host rocks. As Induced Polarlsatlon survey over the mlne
.area by McPhar Geophys1cs (Bell 1967) 1nd1cated an east—west
i;zone of anomalous frequency effects surroundlng and parallel-
f{lng the ma1n vein which later drllllng proved to be . due to;<f
';pyrlte mlneral satlon.' The pyrlte zone is probably not o
'?parallel/to the rock type but 1s more prevalent in :the

1fcarbonaceous schlsts adaacent to the maln veln, 1ndlcat1ng

1%that the pyrlte was ‘a part of or related to the 1ntroductlon

of ore mlnerals.
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Weatheriné of rocks under oxidizing conditions,

»has generally‘extended to natural water level which is

o about 20 feet below.the collar of the new Engine Shaft
14ﬁ*4but to somewhat greater depths adgacent to zones of faults,
""oflcrushed Velns and weathered porous rock.

- | Carbonaceous shales have altered to soft clay
ﬁlﬁflwith removal‘of Carbonaceous matter and”formation of iron
"ﬂgaxides from‘pjrite;7 Ironioxides have been removed every- .
ffwhere eicept at.the surface where under high pH control'lpﬁ
N jfthey were precipitated, in a gossan capping.

- : Carbonate veins have weathered to a ferruginous -
7oquartz gossan at the surface passing down to porous quartzfo

ﬁibelow w1th the removal of sulphlde and carbonate minerals,

- *Below the water table some carbonates have ‘been leached,_

; ’Ttbut sulphldes are stable, and a porous quartz-sulphide mass -

{?contalnlng clay derlved from the carbonate mlnerals results,

o Sulphide minerals have been leached to produce. &’
,:barren surface zone but.metals were redeposited‘inAa zone ;QZ-
;?ﬁ’of enrlchment within the ox1d1z1ng zone or at the top of ;;;;
\?fijthe reduclng zone, ChalCOPYTlte (a COpper-lron, sulphlde)
Ak;ﬁ*ﬁﬂweathers to malachite, azurite, °uPrlte and native copper j<‘
?{whlch were deposited near the base of the ox1dlzlng zone o

' forming a secondarlly enrlched ox1dlzed zone eSPeCIally

.rnear cross fault zones. Copper which was redepos1ted in-

R

jgfthe reducing zone as secondary sulphldes (ch810001te and

3;00velllte} formed a secondarlly enriched sulphide zone.f_fhh“
pW1th1n the mlne prlmary ore’ m1nera1s were encountered at,_h;

1from 50 to 100 feet below the surface.f{lf:?‘b';

-

o .77 GEQCHEMISTRY O
T S - .

" f?{%i Durlng the present 1nvest1gatlon a geochemlcal

'V;fsurvey was carrled out over part of the mlne area. north of:

.Jﬁthe Maln Shaft to locate the exten31on of the maln vein ore'l
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“shoot which is believed to be truncated by a fault which
'*.miiﬁjstrikeS'northerly and dips 35° to the east. (See Fig. 3).

f;{ﬁﬁLMovémentpalong the fault could have displaced the eastern-

?fexteneion'of-the‘ore shoot to the north, and soil samples
Q;xf;ﬂwereiaken bver_its anticipated position but no anomalous
geopper‘or-biemuthivaluee:Were recorded._ Alminor lead -
?Eanomaly (See Appendlx 3) which may be worthy of testlng
?by costeanlng was located at lSON SOOE._-

CONCLUSIONS

’pHﬁﬁjschlsts, ‘slates and meta31lts of the Balhannah Shale Member -

V'Qfof Proteroz01c age, which strlke northeasterly and dip

fabout 45 “to the southeast.

ﬂf"ls assoc1ated ‘with quartz and carbonate mlnerals within a
.. northwest steeply dipping vein up to 10 feet wide. The

~yquinerals of eebnomic’significanCe though patchy.were high

’f;t:grade‘and"surrounded'by a diffuse zene of}pyrite coneentraf-“

.iflﬁffedeWithin the‘grey‘to‘black'carbenaceous shale. The vein

5i%}ffis;inﬁersected by a set of later northerly striking faults .

" dipping to the east. Movement along one of these faults .

'L in the vicinity of the old Engine Shaft has probably dis-

’“ﬂﬁfpiaeed the main lode to the south. This,extensioh'is the = -

}?mineralised set of veins.exposed'within the preeent]under—s
?{greund workings. The peihs areearraﬁged in an eﬁ gggglgg
;;pattern, have s1m11ar mlneralogy to the maln veln, strlke"l
ﬂi:i;northerly and dip- at a shallow angle to the west.
. o The minerals of economic interest were probably
-
T‘lfjdurlng the Upper Cambrlan, after or durlng foldlng, and

fbefore cross faultlng and 301nt1ng were developed.p

- The Balhannah mine'ie'situated Within.earbonaceous_

Eplgenetlc copper, blsmuth and gold. mlnerallsatlon-

'}Tf 1ntroduced durlng the. flrst main phase of reglonal tectonlsm'ﬁ




. .
The main vein has been extensively explored by

| 21 drill holes and it is unlikely that major extensions

o of the orebody will be found by addltlonal exploratlon. '

55~M1nor extensions of the orebody as occurrlng at the present

’liff51te of productlon may be ant1c1pated.

If the main lode and associated minor veins are

.. - considered as a unit, further similar units might occur

“if,in'en en echelon patterh; the'axis of which pitches 25° to

‘7”j;the southeaSt. Repetitions would be expected to be of the

‘¥§;i§§me-size es_the'mein lode of the Balhannah'Mihe which

) ;fﬂe1TP?°§#°342170ﬁt¢ﬁ5;°f copper andf9ht5ns of bismuth. -

- RECOMMENDATIONS -

" The - extractlon of ore from the mlnerallsed veins

"Lffon the 79 ft. level should be contlnued. It is con51dered-25

“T”ﬁf?that ore shoots pitching at 30° to the soﬁth'br sottheast‘qi}

'iﬁﬁﬂ;are more favourable, and could contlnue and pOSSlbly |

ffyfflncregse in size w1th depth.'"

*'*ff¢fbe warranted. f ' ‘

o Reglonal exploratlon to locate repetltlons of ;,ftfi‘

’1f7the maln loge. system to the southeast does not appear to"

y M.G. MASON - |
S o GEOLOGIST .
- METALLIC MTN“"KE"SECTION
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