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GEHERALs

_»  The two lineral Claims namely, 5463 and 5464 ave held by Tapley
Hining Company and are bounded by a Speeial Mining lesse Fo. 366, held
by Boolooxoo liining Company. It is situated along the main Copley to Serle
éngepena Boad, about 350 miles due noxth of Adelaide. 4s these two clainms
cover some old mines namely, West Jubilee, Elsie Adair a,d South Adeir Hines,
this report will deal only with these old mines and the recent work in the
surrounding of these mines.

HISTORY OF AREA:

The mining history of the area could be traced back to 1860's, when
copper was mined on a small scale.

Three copper mines of note namely Blsie Adair, South Adair and
West Jubilee mines are within the two claims and were wozrked between 1880
and 1920. They are located in stratigrephically restricted zone along the
southemn and eastern edges of the kt. Coffin dispir. These mines ocour in
siltstones at the top of the Yudnamutana Sub-Group and in the overlying
Tindelpina Shale lember.

fthough produection figures and mine details are incomplete, a
deseription of the mines within the c¢leims is compiled from the records of
the South Ausiralian Hines Depariment.

ELSIE ADAIR MINEs

These workings, adjoining iit. Coffin illnes to the east were first
wozked gbout 1899 with three shafts each of 50 feet depth, in the "clayslate®
carrying etrings and bunches of green carbonales and grey ore. By 1900 when
about %40 tons of 14% copper were mold, one shaft had been deepened to 100 feet
in the ore zone which was between 4 and 11 feet wide and dipped to the south
at about 50 degrees. It is of interest that the early yecords refer to narrow
north south trending “veins of quartzosegrit with iron oxide and copper
mineralisation®. These veins were associated with areas of good gquality ore
containing up to 32% copper, and are now known $o be brecciated quartz~iron
ozide veins that carry primary copper minerals. Ia 1901, 500 tons of ore were
sent away but arsenic proved o be a difficulty in treaiment. The main shaft
was deepened to 150 feet with workings at the 30, 70, 100, 114 feet levels.

The property was then idle for a short time until taken up and worked sporadically
by tributors beiween 1902 and 1906 vhen a small ammmt of ore was won from the
adjacent open workings and pits. Recently the presence of vansdium at the Elsie
Adair Mine occuring as yellowish vanadic oghre in asmsia%ioa with malaghite

hag been reporied.

HOLMES BLOCK (SOUTH ADAIR WORKINGS):

4 large open out and several shallow shafts were opened up in thin
bedded cleyslates and sandstones with seams and nodules of eopper carbonates.
The spotty nature of ore meant difficulty in concentration, and an early repori
suggested leaching as the best method of concentration. Arsenic was agasin a
problem in treaitment. '

WEST JUBILERE:
A% least three shafts were sunk in Tapley Hill Hltsiones. Jones (1909)
reported that sixz shallow open cuts had been opened up "in silicious formation

impregnated with green carbonate for a width of 10 feet." 4 small emount of ore
from this mine was treated at Blinman.

Barliest mine report was by J.B. Austin in 1863 after which later
?ixam g8 2 gggg)%re given by Professor G.F. Uerich (1872) and H.Y.L. BuOWN

lore detailed accounts of these mines, together with byief descripiions
of their geological settings, appeared in the Inspector of Hines reporbs,
recorded in the reviews of Wining of the Bouth Australian Depariment of Hines
from 1904 to 1921.
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' WEST JUBILER (Contd.s) 0005

From 1950's to 1968 the lines Department have done a fair bit af
detailgeological work in the surrounding of Ht. Coffin diepir. Serle
Angepena 1" = 1 mile and Copley 1" = 4 miles series were prepared and the
general geology was deseribed fully.

lodification of Adelaide system siratigraphie column by Thompson
et al (1964) snd the discovery that some of the complex erush structures in
the Plinders Ranges sre of diapiric nature (Webb, 1960) has brought sgbout
some revision of mapping on Serle and Angepena sheets by R.P. Coats, during
regional mapping of Copley 1" = 4 miles sheet.

_ The geology of the surrounding and hence of the lease area itself
became more up to date when, in 1967-68 Geochemical and Geophysical surveys
were carried out by the Hines Depariment of South Australis. These surveys
are fellowed by Diamond and Percussion é,rilling around t. Coffin vhich gave
valuable infermations

Scuthem Cross Exploration carried out the most recent exploration
work after an arrangemenit was reached for the exploration of the two olaims,
with Raze Ear‘%h Coztgom*tzcn of Australia and Tapley idning Company.

GEOLOGY OF THE CLATHS:

Though the two elaims cover a very small area still some detail of
the local geology is given here.

CLATE 5363 covering West Jubilee iiine, have only two types of rocks exposures.
The dispiric dolomitic breecia in the central section and on either mide bounded
by Yudnemutana Sub-Group which is pebbly shales and siltstone and is finely
1%2@%@&0

CLAIM 5364 covering Elsie adair and South Adeir Mines have different rock
types from that of West Jubilee liine area. Dipping towards the south, are
YTudnamutana Sub=Group of rocks, which are in eontact with Tindle Shale liember
which is a black earbonaceocus, pyritic shale with basal yellow dolomite. This
is followed by Tapley Hill Formation which is laminated Shales and Siltstones
with interbedded yellow brown dolomites.

The rocks along the immediabte boundary of the dispir are dipping
steeply towards the south while they gradually flattens cut further southe. Shear
and tension cregks and joints are very comwmon in the Yudnemutana Sub-Group of
rock aslong the gontact zone of the dispir.

EXPLORATION WORK:

The only systematic exploration work in recent ysars is carried out
by the Mines Department of South sustralia. They have prepared a geological
map of lount Coffin dispir area on. a surveyed grid plan of 1% = 800 feet.

Yines Department of South Australia have carried out moil sempling
survey, siream sediment survey, aeromagnetic survey, ground ma@a‘tw, induged
polarisation snd self potential surveys, around Mt. Coffin diapir area which
included the area covered by the two elaims. 4s a repult of these surveys
quite a few anomalous zones were delineated vhich were drilled later on by
percussion drilling.

Southern Cross Exploration H.L. through ite own technical staff
prepared 2 grid plan of the avea om & 1 = 1000 scale. Perecussion holes were
drilled over the areas recommended by the preliminary investigations of the
Mines Department or on the loecatious where drilling programme of the Lines
Department showed some encouraging resulis.



ING_PROGRAMME: 0006

. Rotary Percussion drilling programme was carried cut by the Department
of Minis, South Australia, in 1968, to test several geochemically ancmalous areas
outeide The Ht. Coffin diepir, along its eastern and southern flanks. Also it
was designed to investigate the nature and source of mineralisation in the vicinity
of the old Elsie Adair, South Adair and West Jubilee iiines, along the sw%hem
and eastern flanks of the disgpir.

Southern Cross Exploration H.l. carried out its own percussion drilling
programme in 1970 and 1971. Here a separate aceount of drilling by the lines
Department and Southern Cross Exploration H.L. will be given.

ROTARY PERCUSSION DRILLING OF THE MINES DEPARTLEN]

Mines Department of South Australia have drilled = %etai af 41 d4rill
holes in 1968, in the area covered by the two claims. The machine used was s
"Haleo 150, down the hole hammer", Of these 41 drill holes, 24 were drilled
in the Elsie Adair and South Adair mine avea for an average depth of 146 feet;
10 driil holes were drilled in the West Jubilee mine area for an average depih
of 143 feet, and T holes were drilled over a soil anomaly within the diepir %o
the south of West Jubilee for an average depth of 141 feet.

Samples were collected at six feet intervals and tests were Carried out
in the field and at AUDEL'S Laboratories.

Elsie Adair and South Adair iine area:- 24 holes were drilled in the
vicinity of these mine workings, most of which are along two lines A4, BB
{Plan 69=174 of the Mines ﬁeg‘t.s

Eneouraging results were encountered in holes Ho. CW11, 12, 13, 14, 15
and 39, which were drilled in Pyritic Pindelpina Shale Member. It was considered
that the perite has played a vital role in the migration and fixetion of secondary
gopper in veinlets and stringers after having leached from the primary quartsz
garbonate~iron oxide veins. The distribution of secondary copper is very erratic
and is probably closely related to the distribution of the primexy copper veins.

The most encouraging intersections were in the srea of the South Adair
mzﬁm, and probably relsted to a netwozk of primery veins and their ssszociated
RAAYTY COPPpeXs

The following is table showing intersections of drill holes in which
copper was detecteds-

Hole Ho. From Fo % of Copper
Cw 1 54" 84" 0.25 Cu
w1 120! 150° 0.15 Cu
C% 4 108* 150 0e22 Cu
w6 114 150 ~-1.55 Cu
W 6 136 144 ~ 4.0 Cu
oW 7 72¢ 108 0.36 Cu
cw 9 36° 72 0.38 Cu
¢¥10 ot 36° 049 Cu
cw11 0! 126" . 036 Cu
cw12 o) 116* 0.58 Cu
cwi2 108! 116° — 312 Cu
CW13 6! 24! 0.24 Cu
cW13 481 132° 033 Cu
CWi4 ot 1086t ~1450 Cu
Cwi4 o' 36* 2.93 Cu
€14 o 12! - —~4e1 Cu
CW15 541 126 040 Cu

CW36 126* 150! 2.2 Cu



" Hole No. From W07 % of Copper

U v 6 36" 0.39 Cu
oWy~ 90° 150° 2.13 Cu
W39 96" 126" 4.06 Cu
CW39 108° 114 6.5 Cu

Hest Jubilee Area: 10 holes were drilled in the vieinity of Vest
é’abilae 'ﬁi‘kiﬁgs along four lines AA', BB', CC', and DD' (Plan 69~178 of

The pgone of mineralisation lies in a fairly stratigrsphically restricted
gone Jjust above the upper boundary of the Yudnamuiana Sub~Croup. The study
of the chips from the drill hole showed that the mineralised ,,ne corresponds to
8 zone of secondery copper mineralisation that has been leached from a net work
of primary veins to the south of the mines and fized in a pesitiezz corresponding
%o the Tindelpina Shale.

The following teble chows the aapper aon’sea'a in the mineralimed sections
ef the individual drill holes.

Hole No. From To % of Copper
W18 72" 150 0.62 Cu
cW18 114 150° 1.42 Cu
ewy o' 120° 0.49 Gu
cw19 o 48" 0496 Cu
cW20 24! 150+ 0433 Cu
w24 YU 72t 0.01 Cu
cw21 42 661 1.61 Cu
cwz3 42 1081 0.49 Cu
cw24 6 961 0.52 Cu
cwa4 30t 541 1.1 Cu
cwzs 126* 1501 0.14 Cu
cwWa26 & 1501 035 Ou

Conclusions drawn, based on the resulis obtained from the lines
Department drilling programmes=

Outside ¥oun$ Coffin diepir sporadic copper mineralisstion ogours
in the Tindelpina Shale liember as secondary malachite, chalcocite cuprite
around narrow guarbs, carbonate, iron oxide, copper sulphide veins which
sppavently originate from the diapir and are more common on the esastern and
southern flank in the area covered by the two Mineral Claims.

The erratic nature of the mineralisation mgkes it diffieult to
determine the overall grade of ore in the area. Further drilling would be
required in ,,nes where primary veins are common, elose to or within the
Tindelpina Shale horigon te outline 11m.its of economically recoverable ore.
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Drilling programme by Southern Cross Exploration over the claims
bald by Tapley Hining Company.

Southern Cross Exploration H.L. carried out extensive drilling
programme around Hi. Coffin diapir aresto follow the work started by the
liines Department of South Ausiralis. The drilling was carried out over
the grid lines laid out by Southern Cross Exploration. As the most obvious
surfage mineralisation was in the vicinity of Elsie Adeir workings, vertually
all the drill holes planned for the two mineral clalms wers drilled to the
South of Elsie Adair workings.

A total of 35 percussion drill holes were drilled. Ths depth of the
holes ranged from 200 feet $o 500 feet, with an awverage of 275 feet.

The following table shows the mineralised intersections in the
individual holes.

Hole Ho. From To Intersection % of Copper

402/376 70°% 10* 201 10'Feet 2.2 % Cu
400/392 70°F Hegligible amount

400/388 70°W 1100 120! 10! Feet .99% Cu
400/384 0% 150" 160 10t ® 1.35% Cu
399/384 70°W 175¢  180* 5t w 1.1 % Cu
399/380 70% 150" 170" 20t ® 1.88% Cu
399/316  90° 15 180 654 * +55% Cu
399/376 90° 260* 270" 10! ® 1.6 % Cu
399/316 60°x Hegligible amount

399/372  70% Hegligible emount

398/380  90° 305' 315 10" Feet 1 %cu
398/380  70°W 185!  200° 1B 1.5 % Cu
398/380 70°%W 2251 260+ 35w 2.07% Cu
398/3716 70°%m 120* 145" 25t ™ «63% Cu
398/376 70% 145 195! 50t ® 2.47% Cu
398/376 70°W 245" 245° 00 ® 1.3 % Cu
398/372  70°% 105" 115! 0 * 1.2 % Cu
398/372  70°% 150* 175" 25t " 1.02% Cu
398/368 70w 1050 115 0t n 1.00% Cu
398/360 70°% 80" 951 15t » +78% Cu
398/356  80°W 130" 150" 20t 8% Cu
398/356 80°W 1701 180" 1! ® 1.1 % Cu
397/380 9%0° Hegligible amount

397/376  90° Negligible smount

397/3712  70°W 201 40° 20 Feet 1.7 % Cu
397/312  T10°% T0¢ 115 45t » 1.93% Cu
397/372  70% 165" 180" 150 » 1.19% Cu
396/312  70°%8 Hegligible amount

396/368 70%W 10° 301 20* Feet 1.2 % Cu
396/368  70°% 35 15 40t ® 1.05% Cu
396/368 70°% 205° 230° 28" % 2.1 % Cu
396/364 70°F Negligible amount

396/360 80°NW -5 35° 20" Feet 2.6 % Cu

396/356 80% 175! 210° 3B " 1.09% Cu
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Hole No. From To Intersection of Copper
296/356 8&°% 220 230" 10' Feet 2.1 % Cu
396/352  90° 280" 295" 150 n +66% Cu
396/352 6% 190" 225" 3B n 1.7 % Cu
395/368  90° 170° 180" 100 .69% Cu
394/356  90° Fegligible amount
392/368 90° 1801 235" 55! Peet 14489 Cu
392/364 T0°W 5 10° 5 n 2.5 % Cu
392/360 70%8 Hegligible amount
392/356 90° ‘Hegligible amount
392/352 70°m 225 230° 5' Feet 2.5 % Cu
390/356  90° 140" 160" 200 1.12% Cu
389/368  90° 50° &* 10t ® 1.5 % Cu
389/368 90° 245 275! 30t » 1,128 Cu

The drilling results obltained by Southern Cross Exploration H.L.
were vertually the same. There is mineralisation assoeciated with
dispirism, erratic in nature and without any set pattern. The study
of the samples showed that the weathering zone extends up to 150 feet and
the mineralisation is principally malachite and some cuprite with minor
chalcocite. Below 150 feet beyond the weathered zone the secondary copper
tends to be confined to joints and cracks only. Due to erratic nature of
the mineralisation it is very hard to make an assessment of the ore reserves
and further pattern drilling would be needed to make thal assessment.

SETTING UP OF 4 PILOT PLANT:

HSome good recoversble ore was intersected in quite a few drill holes
near the surface, and the mineralisation wes a mixture of various oxides
and. earbonates of copper. It was decided that some leaching, metallurgical
and recovery tests should be made on a small scale to cheek upon any possible
reeovery or metallurgical difficulties in the future.

4t the moment a pilot leaching plant with a production eapacity of 100
tons a day and which could be expanded when desired at an appropriate time,
is being set up and trial production have started already. The pilot plant
has been designed and built by Southern Cross Exploration N.lL. own technical
staff.

UIHERALISATION:

¥inerglisation in the area covered by the two mineral ¢laims is
essentially a secondary mineralisation. I% is in the form thin chalcoecite,
cuprite and malachite veins generally parallel o the bedding, although
some ¢ross cutting veins were noticed. Some malachite was noticed on joints
end bedding planes. This type of mineralisation is almost entirely restricted
$o the upper siltstones of the Yudnamutana Sub-Group and the Tindelpina Shale
Hember of the Tapley Hill Formation.

Pyrite in the Tindelpina Shale is the conirolling influence in the
migration and fixation of the secondary copper leached from the primsry veins
by asidic solution. %eathering have caused considersble dispersion of copper
in the area.

CONTROLS OF OR& 1OCALISATION:

Hineralisation in the area covered by the two mineral claims is
associated with the Hount Coffin dispir which is situsied towards the west
and outside the boundary of the two claims. However mineralisation in the
mineral elaims area cannot be deseribed without a proper reference to the
diapir itself. The diapiric movement played a greal part by uplifting and
erushing of the overlying and bordering sedimenis and ereating void space
and cracks to be filled up by the mineral carrying fluids, associated with
the movemenis.
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STRATIGRAPHIC CONTROLS:

N Outside the diapir all the major mines and many small workings are
located at the same stratigraphic level, in siltston: at the top of the
Umbratana Sub-Group, mainly along the Southern edge of the diapir.
Hineralisation ocours in layers parallel %o the bedding, with rare cross
cutting velns.

STRUCTURAL CONTROLs

Cutside the diapir an extensive aresz of secondarily dispersed
malachite ocours to the south of the diapir, particularly around the
South Adair workings. The walachite probably owes its origin to a smet of
copper bearing, geothite, siderite quariz veins.

There is little doubt that the copper mineralisetion is related to the
digpir, and that intrusion of the diapir caused considerable fracturing of
the rim rocke to provide chennelways for the vein type mineralisation. This
hag been proved hy the drill holes on the southern rim of the Nt. Coffin
digpir over Sil 366, held by Boolooroo iiining Company. In hole No. 397/324
70" at 275 depth some diapir material was encountered which was assumed %o
be a diagpiric tongue. This diapiric material caused fracturing of the rim
rocks, which acted as channel ways for mineral fluids.

CONCLUSIOHSs

In the light of the results obtoined to date, from the work carried
out over the two mineral claims 5463 and 5464, the following conclusions
were Adrawn.

(1) iineralisation in the area covered by the two claims is essentially
a secondary type mineralisation. :ineralisation is by far more
abundant around Llsie Adair Line and South Adair Kine, than Vest
Jubilee liine. Due to weathering considcrable dispersion of coppex
mineralisation has ccocured.

(2) Secondary mineralisation occurs in the form of malachite ~ chalcoecite
~ cuprite - limonite assemblages along the bedding and joint planes.
The best mineralised intersections were encountered in drill holes
398/380 with 35 feet intersection of 2.07% copper, hole 398/376 with
50 feet intersection of 2.47% Cu, hole 397/372 with 45 feet intersection
of 1.93% Cu, and hole 392/368 with 55 feet intersection of 1.48% Cu.
411 these mineralised intersections dip towards the gouth, away from the
diepir and apparently thins out at depthe.

(3) The mineralisation is erratic and follow haphazardly the general
boundary of the diepir with the sediments. Still being near the
surface, would be easy to meke an overall assessment by shallow
percussion drilling.

(4) Being a variety of carbonate end oxide mineralisation, a comprehensive
leaching and metallurgical tests would be required before a method of
exploitation of the ore is adopted.

RECOLLLITDATIONS:

(1)  Though quite a few drill holes are drilled but all of them are away
from the immediate boundary of the diapir and the younger Yudnamutana
Sub-Group rocks. 4 few deep (400 feet) drill holes should be drilled
near the boundary of the diapir with the younger sediments to check,
if there is any economic primary mineralisation neer Elsie Adair and
South Adair workings. Primary mincralisation is known to ocour west
of the above mentioned working on SLL 366, along the boundary of the
diapir.

(2) The present leaching and metallurgical studies on tke present pilot
plant should be continued, so that any metallurgical difficulties
should be knowme.
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RECOMVENDATIONS (Contd.)

(3) To check and determine the ore reserves a drilling programme on
grid pattern is needed to suppliment the previous dxilling and
agcording to the ore reserves a leaching plant set up.

(4) 1In view of the depressed copper prices great budgets should not
be allocated for mining purposes at this stage. Budgebs should be
allocated for ore reserve estimation,; leaching and recovery methods.
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