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QUARTERIY REPORT Noe 1 0 05

For period ending 2lst April, 1971

S.M.L, 536 WARRAWEENA AREA

FLINDERS RANGES, SOUTH AUSTRALIA

INTRODUCTION

During the period under review the company carried out a
programme of geological mapping and geochemical prospecting including
stream, soil sampling,

A number of geochemically anomalous zones were located as a

result of the work donee

WORK DONE

One geologist and two field assistants worked within the
concession continuously from 20th January to 5th February, Work included
geological mapping of the lease, setting out a grid for geochemical soil
sampling, clearing the grid lines and colleeting samples, A total of
181 samples or rock, soil and stream sediment were collected and 177

analysed for copper, lead, zinc and ecobalte

SUMMARY OF RESULTS

Zine content in the Ajax Limestone was found to be unusually
high at a number of localitiess These include anomalies on soil~sample
‘traverse 130, the ironstone oné mile west~ northwest of the Sliding Rock
Mine, and the limestone exposed beneath the thrust fault on the western

boundary of the lease,
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Special Hining Lease 536 is located in the Flinders Ranges,
South Australia, sbout 15 miles east of Belvanm. The lease covers about
20 square miles and was mapped at 2,000 feet to the inch for the Endeavour
031 Company, N.L. Soil sasmples were systematically collected arownd the
abandoned copper nine at 51liding Rock. The lease is mostly cccupied by
the uppermost Adelaldean Pound Quartzite and the lower Cambrisn Parachilns
Formation and Ajex Limestone. In ths northeast a sequence of Sturtian and
older Harinoan tillite and shale is thrust against the limestone and
qartzite, Smell bodies of dispirie rock have been intruded slong some
faults,

The S1iding Rock Mine produced sbout 1,000 tons of copper
and copper ore between 1871 snd 1877, but was clesed by water, Native
vcopper, copper cxide and gopper car 2 were mined in clay in a2 fauls
zone between guartzite and limestone, Séveral other test pits and shafts
are sunk in the Parachilna Formation and Ajex Limestone. The Green Rock
Copper Mine is located on cross-cutting lodes in older Marinoan sediments;
another shaft is sunk in copper-bearing diapiric rocks.

Soil sampling around the Sliding Rock Mine revealed anemalous
guantities of mmx southwest of the nine along the contact of the Parse
chilna Formation and the Ajax Limestone, in a mne within.the limestone
- possibly parallel to the 8liding Rock fault, and low in the Ajax Linestone
near the southern boundary of the Lease. Zine wvalues reflect these copper

anomalies, but are even greater at higher horizphs within the Ajex Limestone,
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Isad and cobalt valuss show lessvariation but appesy
tribution of the zinc,
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to follow the dise

am the eastern boundary mﬁ‘ 'bxm lease, and are e Sk
north and east of Varrawesna. Lead valuss appear w mnm the m
pattern,

The high content of zine in the Ajex Limestone should be further
investigated, Ironstore capping the Cambrian sediments should be tested
for metals, The base netel content of the older sediments in the northeast
should also be examined and the diapiric rocks should be tested. Copper
and zine anomalies near the S1iding Rock Mine mm be investigated alsos
in searching for the southwest extension of the ﬁimimg Rock lode, both

lodes.

Special Mining Lease m was mw to Bndeavour 041 C
by the government of South Australia with
z_m.mxmmzmmmm ;
Adelaide and extends from longitude 138°34'E, eastwards to 138%ar
latitude 30°45'S, southwards to 30°47's,
in the centre of the lease, and is sbout 17 mileseast of Heltana towns
which is 26 miles svuth of Leigh Creek on the Leigh Creek/Adelaide road.
The lease extends for about 8.5 miles from east o west and about 2.3 miles
“north te amﬁhﬁg Jjust under 20 square miles in arvea,
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: “ The geological map sccompanying this report (Fig, 1) has been
of alr photographs and is slmost certainly
distorted, particularly towards its eastern boundary., The sastern Wmdaw
of this geclogical mep appesrs to lie between 500 and 800 feet to the
west of longitude 138°43¢ as shown on the ymmlmry print of the Cadnis
l-mile sheet, printed w the scale of 60 chains to the inch, obtaine
from the Geological Survey, However, the position of longitude 138°43% on
 this preliminary print lles nearly 3,000 feet 4o the west w the position
lytie 2ine emw. There are other discrepancies between the preliminery
print of the Cadnis sheet and the maps of the Flectrolytic Zine Counpany,
for example the Green Rock Mine lies outside the lease according to the
latter, and 1% is recommended that future exploration should be carried
beyond the linits of the accompanying geclogleal msp, the boundaries
should be determingd from sccurate topographic maps, snd a surveyor should
be called in if promising results are obtained close to the boundaries of

the lease,

The lease contains the abandoned $1iding Rock Copper Mine and

the abandoned 0 avkCopper Hine as well as several old copper prospects,
and was taken up with 2 view to examining arac
tion and Ajax Limestone for Mississippietyps ore depusits. |

- One geologist and two field assistants euployed by L.G.B. Nixen
and Associates worked within the lease from % th Janusry to Sth February,
and My.Nixon and Mre Woolf, Chief Geclogist (Mining) of the Endeavour
011 Company visited the party from Srd to 5th February. The geclogist
spent about 10 days on the geological mapping of the lease, and about two
and a half days in setting out the grid for soil sampling and in drphoto
interpretation. The remainder of the time was spent scoompanying Messrs.
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- visit to the xm&a. The bulk of the field
ring the soil sample

| vithin mymm distance of all parts of ﬁwam&. except parts of the
mg«ﬂ auterop of the Pound Quartzite,

out the greater part of the ‘.%mm, h:&gh umw ridges
formed by the %méi Quartzite rise a&mk broad wmmg pressior
floored by the Ajax Limestone or th -l stone of the Wonoka
Formation, In the northeastern part of th ' W“WW

| covering the xmms both of these awm essential and provided the franes
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work of the geological map which agcompanies this reports The Geological

Survey slso supplied = coples of geochemical maps made by the Electrolytic
‘ pany, The writer benefited greatly from discussions in the field
with Mr, Nizon and Hp, Woolf, Hr.Nichols of Warraweens pro Lnd

on the area,

The stratigraphy is susmarised in Table 1o The gmm: part uf
the 1esse is occupled by a more or less continucus sequence of yMaar
Marinoan and ILower Cambrian rocksjy inthe northeast corner sn sttenuated
sequence of older Marinoan snd Sturtian sediments has been thrust against
the younger rocks,

The rock units are described in stratigraphic order beginning
with the oldest member of the exotic, attenunted seguence,

In the northeast corner of the lease thick boulder beds succeeded
northwards by shale and siltstone are thrust against Marinoan Pound Quarte
site and Lover Casbrian sedinents. The sequence ; the thrust plame

contain attenuated mrmwm of both the Unberatena Group
and the Wilpena Group, However, much of the wpper part of the Umbevatana
Group present in the Beltana M
to the west, is missing from the sequence within the lease, vhether
the result of depositional o ‘teetorde causes is wiknown,

| The boulder beds which lie directly on the thrust :gslme have
been tentatively identified with the Appila Tillite, as described by
Thomson (in Parkin, 1989). | |
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 The #4111te is well exposed near Sliding Rock Creek. It 1s a
d pebbles of
quartzite, white @arts, and granitic rocks in & satriz of subangular quarts
grains ranging, frowsiltesize to granules, together with grains of feldspar
and green chloritic (?) material. The tillite is generally & massive rock
. in which it is difficult to distinguish bedding yims near the sole of
w thrust 1t is intensely cleaved in places and resenbles the younger
green shale descriled below, though it has the texture of a poorly sorted
sandstone,

In mm exposures the tillite is dark grey snd contains black
anguisr pebbles of ferruginous siltstone snd hard g mmm-gmy mudstone,
as well as of guartsite, A few hw

wgreen, tough rock conposed

shale, the tillite contains one
massive prominent bed of feldspathic quartzite a few feet thick, and other
thinner beds of this rock.
| A% its wnm with the overlying shale the tillite contains a
few beds, up to 2 faet thick, crowded with large rounded pebbles and cobbles
of resistant rocks, interlayered with beds of cleaved green siltstone

and ghale up to one foot thick,

The t111ite appears to be about 2,000 feet thick at the eastern
margin of the lease, However, ss the sedimentary sequence is inverted
and lies on a thrust plane, and as bight suallescale folds are evident
in the fine-grained sediments adjacent to the tillite some repetition
probably eceurs within the tillite, and since this unit is out by the
thrust fault en unknown thickness is missing,
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Only the granitic clasts are exotic to the area, but the
prasence of these Wzﬁ"&m that the rock is a glacial sed
of pebbles and cobbles dropped m w&ﬁw mbwga or from the hm m%‘
a floating ice shelf into a sediment
1f thes ‘ ‘
in the core of an aluest recumbent anticline with a sheared-out lover limb
could w&m a tectonic Mgm for the boulder beds, as almest all the
rock types which form clasts within it are also exposed nearby.

iment composed

under the tillite slong the northern margin of its outerop. This has been
mapped as the Tapley Hill Formation by the Seuth Australian Geclogieal
Survey on the preliminary print of the Cadnda 1:63,360 sheet. The Tapley
Hill Foruation erops out as & belt about 2,000 feet wide, which narvows
progressivly westwards from the northesst corner of the leasse to cut out
completely between the tillite and the succeeding wnit elose %o the thrust
mm separating these rocks from the Pound Quartsl
of Warraweens Bomestead.

m W&w Hill Formati
siltstone, generally mml inches mek. #re common in the Formation
| m& a fow eds of sandy do ~sm£$) sscur sporadically in the lower part
of the Fornation, A large nass of white calearsuus rock, about 50 feet
thick, near the contact of the mlw Hill Formation and ‘the mnm
three mile s eagtnortheast of mxwmm Homestead, is generally Mm-mm.
less with a few faint remnants of bedding and say be an iscolated mass of
dispiric rock.




- 0 1b

In several exposures the shale exhibits tight drag fdlds, straine
slip cleavage vbligue to fissility, and cleavage breadly parallel +o
~ bedding, in othervise massl ve siltstone or mudstones Although the contact -
of the fomation with the tillite appesrs %o be mwt only conformable but
gradatiomal, the presence of dlapirie (1) rock near this contact and the
intense defornation evident on both large and swsll scales suggest that
the eastward thinndng of the ed bythrust faults within
the formation and parallel to the main thrust separating the tillite fyom
the younger rocks, |

In one exposure of messive wudstone near the contact with the
+111ite black bands, 1 or Zum thick, alternate with light greyishegreen
bands aboub § mm thick, and probably represent varves, although no

suggests that the Tapley Bill Formation is & marine sediment,

The Tapley Hill Formation appears to be about 1500 feet thick
at the eagtern margin of the lease, but wm sbruptly westwards towards
the thrust fault, |

The eontact of the Tapley Hill Formation with the sugeeeding
formation was not seen, and indsed only the subedlvision shown on a
preliminary print of the Cadnla lemile sheet together with the boundaries
of the Elatina Formstion drawm nmam photographe lent by the OGeoclogical
Survey, enabled the writer to subdivide the predominently shaly rocks

which 1ie between the tillite and the ferruginous siltstone of the Bunyerco

The trace of the flatina Formation shown hy the Beological
Survey of South Austyalis on a preliminary print of the Cadnia 1:83,360
sheet follows & prominent white band on the air piwtmgmphs in the
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pmitﬁ.my shown on the geological mp accompanying this report. The formation
was not identified on the single traverse undertaken aecyoss it during the
mapping e | |

The mwm Formation is descyibed by Leeson (1970) from the
M1gku‘huxzring Beltena 1:63,360 sheet area, about 20 nik s to the wegt, as
he Goarsesgrained well sorted sandstons conposed mainly of guarts

a reddis]
but with distinctive granules of red chert., This f crmation is also
present at Mount Stusri, only four miles south of Warrsweena Homestead,
together with am&iﬁw&%@m thicknesses éf the other formations forming

the upper part of the Unberatena Group, such as the Etins Formmtion, the
Enorama Shale, mﬁ the Trezona Formation, none of which has been mapped
within the lease either by the Geologicel Survey or by the writer,

The apparent constancy of the Elatine Formstion suggests that the
thinning of the Unberatana Oroup may be a depositional effect, but in view
of the intenge deformation evident, this seems unlikely,

WL LPENA GROUP

The base of the Wilpena Group is defined in ﬂw northera Flinders
Ranges by the Nuccaleens Formation, w&mh consists of ¢ persistent pink
flaggy mm 30 feet thick, overlain by 200 feet of purple shale (Parkin,
1969). This formation is normally succeeded by the Brachina Formatien,

composed of red and green shale or green siltstone, and both these formations
have been distinguished in the northeastern yw of the lease by the Geologieal
Survey in nepping the Cadnia I-aile sheet. Although the traces of these

shaly formations as mapped by the survey are clearly visible om alr photoe-
graphs, in the £ield they could not be distinguished lithologically from

gsch other or from the shales of the Tapley Hill Fummation. Indeed the

first clear lithological break seen above the contact of the tillite with

the Tapley Hill Formation is the dark red nassive ferruginous siltstone
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aps the hills north of the Green Rock Mine snd which has been mapped
as Bunyervo Formatiom on the Cadnis lenile sheet,

The Nuccaleens Formation in the lease is made up of slaty mudstone,
siltstone, and shale with scattered beds of delomite, commonly about six
inches thick, The clastic sediments are greenish,reddish, or brownish grey;
scattered rusty ﬁm‘m’ pyrite (7) orystals ccoir in some beds, A vight
‘syncline a few hundred feet across is exposed in one hill, indieating that
gediments are repeated by intra-formational folding,

The Brachina Fommation is evidently represented by the greenishe
grey shale, mudstone, snd siltstone which orop out arcund the Green Rock
Hine, HMr. Woolf pointed out purple sediments south of the nine close to the
boundary of the Brachina Formation with the Hucealeena Formation on the
Cadrda lemile sheet, but the two formations could not otherwise be separated

The two formations together form a belt about 1500 feet ecross
at the northern margin of the lease, which tapers westwards towards the
thrust plane in a manner similar to the outorep of the Tapley Hill
Formation. Again because the rocks ave thinly bedded,fissile, and commonly
eleaved this thinning may be the result of deformation, The combined

thicimess of the two formations 00 feet in

the vicinity of the Green Rock Mine, but the presence of 2 ight syncline

8 few hundred feet across in the sediments about half s mile south

of the mine suggests %mz they are thickened by intrafommations) folding,
The cceurrence of reddish brown shale and siltstons in greenish

grey sedinents on the ridge noprth of the Green Rock Hine suggests that

the Brachina Formation grades upwards into the dark red siltstone of the

agpears to be about 1000 or 12
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and these rocks have been mapped as Bunyeroo Formation since they resenble
closely the upper part of the Bunyeroe Formation east of the dlapirie rocks.
About ']l mile west of the dlspir s caved shaft is sunk
shattered red and brown mudstone and siltstone close vo
which separates these sediments from the Pownd Quartai inila
sudstone is exposed a quarter of a mile west of the shaf': 1 wen Pound
Quartzite and Wonoka Formation. ALl these red sedinents have also
pped as Bunyeroo Formation, ss they resemble th
Leeson (1970) from the neighbouring Beltans lemile sheet in that category.
However, sinilar red sediments have been described by Leeson and others
(Parkin, 1968) from diapirs in the Flinders Ranges, and the selvedge of

ente north of the Pound (uartzite here may have been emplaced by
diapiric action from an older and lower horismon,

The Bunyerco Formation in the southes

st corney of the lease has not been

corrected it was thought to lie outside the lease, However, the lower part
of the Bunyeroo Furmatiom in this vicinity consists of red wudstons snd
shale, which become sandy towards thedr wmﬁd‘&h the underlying ABC
Range Quartaite south of the lease. Within the lease the boundary

Bunyeroo Formation with the Wonoka Formation has been movedabow
south of the position glven this boundary the Geologieal Survey i k
Cadnis lemile sheet, because the rocks in ﬂx&& 100«yaré

d zone appesr o

osely with the Mwm ghven by Leeson (1970) and in
Parkin (1963) for the Wonoka Formation, They are greenish-grey shale and

- siliceous siltstone with thin beds of calcarsous mudstone or muddy limestone,
the silty layers are commonly erowded with eylindrical hmm or rolls
only about half an inch in dismet

Since sequences of gree

correspond more ol

7t

n gediments ocony slsevhere within the




Bunyervo Formation (Leeson, 1970) it may be that they should be included
in the Bunyeroo Formation, snd they almost certainly represent s gradation
between this formation axd the Wonoka Formation. ‘ |

In the northesst 1ast corner the maximum thickness of Bunyervo Formation

is only about 500 feet and, like the other sedinemts, it thins abruptly
against the thrust fault separating thes from the Pound Quart:

ite, In the
corney the Bunyeroo F@mﬁm appears to be about 700 feet thick,
though its base is not exposed within the lease,

The rolls in the rocks transitionsl between Bunyeroo and Wonoka
Farmations suggest that they weve deposited in an mnstable situation,
perhaps on quite a steep slope on the edge of a mua&. However, Farkin
(1969) suggest that mild tectonism occcurred during the deposition of the

southeast

| Bunyerco Formation, and Coats believes that the erosion of activelyrising

ay have provided the copper for the syngemetic
deposits known in the Ewam Foymation nearby (Leescn, 1989), These events
nayslso have disturbed the soft sediments, Both Parkin and Lesson describe
nad amm in the formavion near Beltana ax mﬁ&mm a shallow-waterorigin,

diapirs in Bunysroo

‘ uarters This t‘mﬁim also
crops out in the core of a large anticline on the northern margin of the
lease one and half miles northeast of the $11din
southern margin of another ,

In sl) these outcrops the formation is émww& of beds of light
greenishegrey fineegrained limestone alternating with beds of greenishegrey

siltstone or silty shale in which rolls or subecylindrical bodies up to &
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few inches in dismeter and several inches long are common. Irregular minor
folds and a&mp@ are aim gomnon in the formation, m bveds of limestone
range fmammswsm fmmmmm. and some masses of
xmm ahout um feet thick ocour h&g&t in the x*ama%m aﬁmu o its
boundary with m W cawam. A few hmﬁmﬁ f&ﬁs m:&w m top af
~the “ﬁmlm Formation, in Warraweena Creek, it contains mwn of white
| and brown quartzite beds mm feet Mﬁkg al‘mmm w&a fissile dark
red fine sandstone, siltstone, and shale; thay Mspw asynetrical ripple
warks m‘l other sole casts mwly wmuui %o the mm. and some of the
guartzite vaimmm o contain worn b@mﬂa.‘ ?him sequence of clastic sedie

ments about 100 feet thick i.s elther an unusual mm:r of the Wonoka
Quartzite folded or faulted

Formation, or a mmmtaﬂw of the Pound
vithtn d6, |

| The top of the Wonoka Formation in the southeasternguasrter of
the lease is greenishegrey shale between S0 and 100 feet thick containing
a few bads of sandy limestone, dark yed ferruginous finewgrained sandston:
and ummu silistone, ail ranging up to several feet inthickness. The
Mﬁ passes upwards into the Pound Quartzite through |
about 10 or 18 feet thick of flaggy end ﬂmﬁﬁ fins~grained quartzite
and qw%ma siltstons. | ) |

~ In the northwestem auam: of the lease this contact was not
observed; the lowest beds seen inthe Pound Qmﬁ.m were clayey yellowe
brawn fine-grained sandstons ‘

siltstone. Along the northern mg:’m af the mmw in its eastegentral port,
the Wonoka Formation is separated from the Pound Quartzite along a thrust
fault by diapiric rock and by crushed red shale and mudstone which msy
belong to the Bunyerco F’amﬁw.y

In the southeastern part of the lsase, the Wonoka Formation is
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ghout 1500 feet thick; Iin its other ouberops either the top or the base
of the formation is not exposed -

The sbundance of llmestong or dolomite m ﬁﬁm Wonoka Formation
pained clastic sedine

S m&ﬁ ;

as well as fine.
in the sea, The

mymwmmam mﬂa& of the Mmﬁmw&%mmmﬁw
tectonle aotivity initlated during the deposition of the wm Formation

and reflected inthe sedimentary structures developed in it,

The Pound Quartsite forms high abrupt ridges and massifs, rising
several hmﬁmd feet above the valleys throughout
minent masses of Pound Qmmiw plek out the najor ;'f‘“iu‘&%
in the sres, d though this stent unit is generally less affected
by foldin ﬁmx ammi all m other rock types. One broad bels of Pound

- the lease, The displace-

ds into the lease in its eastern half. A
 1imit. of the lsase in the west, bub is truncated jo
the m&&m Rook Mim and raeappears tuo miles to the northeas

vhite neQimmgrained guartzite. The lower part contains both white guarte

gite beds and many beds of red and brown nediwm and fine-grained sandstone

and siltstone, The brown sandstone commonly contalns & small guantity
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~elayey matrix. Asymetrical ripple marks were noted in a few expuosures

inthe lower red horizons, The grainesize
of the gartzite warles little, and coarse - mm or congloneratic rocks

the wpper part, and cross-bedding

are rare, \ | |

The Pound ermm aa aaamm 5000 feet mx in the northwestern
guarter of the lease; elsewhere the thickness M‘ the formation is masked
by mﬂm. ;

Hizon (m@a). in mapping W Wamm Mineral Field east of
Beltana, used the wormeburrow beds at the tap «f the Pound Quarisite as
& narker horizon defining the base of the mmkm rocks and hence the
base of the Parachilna Formation. Leeson (1970) found that this held
true in ll parts of the Beltana lemile sheete |

However, within the lease, the top of the Pound Quartzite is
commonly marked by a thin ﬁmum af brown shale, mudstone, and siltstone
. for vhich the name Uratanna Formation has recently been suggested. (L.G.D.,
Nizon, perse.comme)s The change from white guartzite to brown fine-grained
sediments is quite sbrupt though the contact 1tself was not ssen, and there
may be a disconformity between the two formativns.

In the southecentral and western parts of the lease, the white
guartzite is Girectly overlain in places by red fineegrained sandstone
and siltstone and white clayey sandstone referred to the Lower Cambrisn
Parachilna Formation.
the upper part of the Pound Quartzite indicates that the quarts sand was
deposited in a high energy enviromment, possilby along a coast subject
to ¢ trong wave action, and the presencess Imwy n;imm banﬁs. recorded
in Parkin (19688), suggests deposition on beaches,
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The Uratanna Formation has only recently beemsuggested
nane m m yet been publisheds The formation is represented on the
preliminary print of the Cadni
this report by the symbol & « 13 however L.8.B. Wixor
£ia1d that 1% 1les below the wome-burrow narking the base of the Cambr
and is hence of Proterozolo age.

Exposures of this formation are few and poor becmuse it crops
out below steep slopes of Pound Quartzite and is almost everywhere mantled
by seree, The best exposure seen is located in a creekbed & little over
ene mile northenorthesst of Warrawsena Homestead, Hers the formatlon is
composed of beds of slightly fissile brown mudstone up to 2 feet thick,
alternating with beds of finely fissile brown shale up o § inches thick
and beds of banded, micaceous and silicecus siltstone a fewinches thick,
This sequence is about SO feet thick, and is overlain by about 5 feet of
reddish brown feldspathie sandstane, followed by about 10 feet of reddish
brown silty mudstone snd 8 fest of white caleareous sandstone or sandy
limestone, The calecarecus rock is overlain by a dark red sandstone with
worn burrows, which iz the base of the LowerCambrisn Parachilna Formation,
Elsewhere, the Uratanna Formation is exposed as isolated patehes of broun
shale, mudstone, and siltstone, and its relationship with the formation
above and below are coneeded, In & steep gully shoud half a sile south
of Warraweens msma about 40 i‘m af mmm and leac m shale and
mudstone cceurs bensath saidstone with worm burmwsss the base of the
Parachilna Formation,

Whers best exposed, the Uratanna Formstion is at least 75 feet
thick and nay be as much as 100 feet thick. The thickest development of
the i?mtama Forwation shown on the preliminary print of the Cadnia sheet,
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wreen 2 and 4 miles eastdf Warraweena Homestead, but the
formation was not observed in the single traverse undertake

probably oceurs b

1 agross this
area, ’ ‘

The Uratanna Formation ﬁwm ] ba amm'in places in the
central and western parts of the lease. In the oreek below the smelter
at the Sliding Rock Mine only & small unexposed interval separates Pound
Quartzite from clayey sandst ne of the I’amm“a Formation, snd about a
nile and a half westesouthwest of Varreweena Homestead near a e opper
mdstone of ﬁw Parachilna Formation the wom burrow

]

beds a ppear to overlie white guartaite,

mmawummmmmmwrmamymww |
Uratanna Formation indicates either a rapid reduction in the r elief of
the source area of the Pound Quartzite, or a deepening

it was deposited,

The sedinents of the Hawker Group comprises a thin segquence of
sandstone and siltstone overlain by a thicker mi% almost entirely composed
of linestone or dolondte. These formations ¢ontain the important minersle

mﬁmﬁ@ Edlacara (Nixon, 1963) and at the $1iding Rock Mine, within the

loase,

Iike the Uratanna Formation, the Parachilna Formation crops out
in most @lmm halw a axm mt Pound Quartzite, and is comuonly cbscured
by seree, However, s.'ﬁ‘ appears to be present mm:m between the Pound
Quartzite and the overlying Ajax Limestone, sven where the Uratanna Formae
tion is absent,
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The Parachilna Formation appears t0 be composed predominantly

of white claysy sandytone and red ferruginous fine sandstone and siltstone,

but & considerable thickness of shale oymdstone

formation is commonly not exposed,
| Pollowing Nixn (1963) the base of the Parachilna Formation and
the base of the Cambrian is taken to bgthe first appearsnce of worm-burmow
beds in the sediments overlying the Pound Quartsite. This sccurs among
gandy sedinents up 40 25 feet above the top of the shale, mudstone, and
siltstone which fomm the bulk of the Uratanna Forsstion. The wormeburrow
beds are generally red sandstone, and are succeeded by 20 o 40 feet ov

ly leached and intensely
gheared in some of the best exposures. This is followed by 100 feet or so
of red ferruginous sandstone and siltstone and thin beds of sandy limestona.
A few exposures of these sedinents gonbain beds almogt entirely conmposed
of black famug&wug and earthy manganifercus material up to 1 foot in
thickness; this may be a profduct of surface enyl chment,

At the contact of the Parachilna Formation with the Ajax Limestone
in Warraweena Creek close to its junction with S1iding Rock Cieek,
yellowsbrown calcareous mudstons with a few beds of dark red ferruginous
silty shale, passes upsards into cleaved and rodded linestone

1 nile east of this a similar brown mudstons underlies silty browm limestone,
m& sheared mudstone exposed below AjJax Limestone in the creek runhing down
from the smelter at Sliding Rock Mine is pw» hably the ssne rock type.
Thomson (1962) notes that lead values are unusually high in this sedimen 3

The thiclness of the Parachilna Formation may be ss much as
200 feet, but no complete section through the formation was found and a

more of brown clayey or caleareous sandstone, commor

Above

large part of 1% is generally concesled., The thickness of the formation
almost certalnly changes from place to place.
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The lower part of the Parachilna Formation reflects a brief
renewal of sandstone deposition, though the extreme ponditions which
produced the well sorted Pound Quartsite did not prevail. The shale at
the top of the formation signals drastic reduct! 1

thwest corner to the centre of the lease. 4 rxidgeof limestone
continues into the northeastern quarter of the lease, where it is truncated
by a thrust plane. The linestone generally forms low rounded hills with
1ittle soil on them. There is a remarkable absence of karst topography
on the limstone. Ho sink holes or caves are evident, and creeks flow
over its outercp without interruption,

Leeson (1970) in the Beltana Sheet area, follows Nixen's (1963)
threefold division of the Ajax Linestone into a lower cross-bedded sandy
dolomitic unit, a middle unit of algal dolomites, and an upper unit of
cherty dolomites with Archaeocyatha, Within the lease the basal wnit of

sone eontains several sandy beds of detrital volitic dolomite up
to 3 feet thick, sltemating with beds of masgsive limestone or dolomite,
The beaxal part is anw very commonly heavily staine

The mﬁy dolomite is yellowebrown and is generally nediume
grained or coarse-grained and we) ted. The nassive limestone weathers
brovn but is dark grey or black where fresh; 1t is an evenegrained finew
grained or mediuwmegrained aggregate of calcite or dolomite crystals,
Bedding is clearly picked out by the sandy dolomite beds, but is aiffieult
to discern in the massive limstone, and in many places where steep dips have
been recorded, ironestained joints or cleavage planes may havebeen
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migtakenly identified as bedding, Collenis colonies are common in places
in the massive limestone, |
In the vieinity of Warrswsens Homestead the limestone is intensee
1y cleaved in several exposures, and trend lines on air photographs
indicate that the broad expanse of Ajex Limestane north of Werraweena may
be tightly folded,

The limestone appears to be at least 800 feet thick in a section
drawn through the Wlim south of the S5liding Rock Hine, However, the
wamgufmmamayam@mmnmﬁﬂme upper part of the
Parachilna Pormation in the south bank of 51iding Rock Creek between points
half a mile west and & gquarter of & mile south of Warraweena Homestead

and in a pit one and a half miles eastnortheast of the S1liding Hock Mine,
indicates that intraformation folding may give a deceptive appearance

of thickness to the Ajax ILimestone, Ually (1958) vecords a thickness of
725 feet for the Ajax Limestone inthe Scott Range, sbout 20 miles north of
Beltana, and Nixon (1963) estimates that the total thickness of the
Cambrian sediments (Ajax Iimestone and Parachilna Formation) at Ediacara,
about 30 miles west of the lease, is about 1000 feet,

The Ajax Limestone was deposited in a shellow ses receiving very
1ittle detrial sediment, The colitic dolomite formed in very shallow
water influenced by waves and tidal currents; slight deepening of the sea
wnbably led to the growth of Collenia algase and the deposition of caleitic
or dolomitic mud to form the massive limestone,

Three ocourrences of diapiric rocks are lmown within the lessa,

Two of these were recognised from the preliminayry print of the Cadnia
lemile sheet,

The occurrence located along the thrist fault at the eastern
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margin of the lease is overlain at its western end by a conglomeratic
rock couposed of soattered pebbles of a warlety of rock types in an
M 1;1‘:.

white limy matrix, which appears to be a calearecus spring
deposite Poorly ezposed
masses of black ironstone and is disturbed by faulting.

§ Another occurrence of diapiric rock is located on the thrust
plane near the northern margin of the lease, sbout 2 miles northwest of

limestone close to the diapir contains large

Warraweena Homestesd, On the western side of this diapiric structure dark
red siltstone in masses from 30 to 100 feet thick is interlayered with
breceiated limM«tmé intensely wveingd by caleite, The ferruginous siltstone
contains layers of iron oxide minerals, partly formed by spesular hemstite,
up o severalinches thick. These rocks strike at right angles to the
Wonoka Formation close to the north, but some nearby representatives of
the Wonoka Formation are deformed and probably inverted, as shown by

maﬂ casts. Asexplained above these rocks have been mapped as Bunyeroo
Formation, However, the red fineegrained sediments and the bhreccisted
linmestone associated with them may be dlapiric material as they are
similar %o rocks deseribed by Leeson (1970) from the core of the Beltana
diapir,

The largest mass of diapiric material in the lesse lies about
1 nile northenorthwest of Warraweena Homestead, across a large northern
tributary of Sliding Rock Creek. Exposed in the creek is a disturbed
#&quu of silicified limestone and chert, = pseuvdoconglomerate of
guartzite and mudstone fragments in a calearecus matrix, blocks of
shattered purple mudstone, and weatheréd feldspathic quartzite. A dark
greanishegrey crystalline rm:k was found by Mr. Woolf in mullock st an
abandoned shnﬂ on the gast bank of this creek and a similar rock occurs
at the southeast margin of the dlapir. The rock has a fine-grained
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gresnishegrey matrix studded with small crystals of & yellowsbrown mineral
and other soft blackerystals; it alse contains small irregular bedies of
 quarts up to 5 am across, A spectrographic analysis of this rock ind
that 4% nay be an sltered bsalt. At both the shaft and the dlspl
in this crystalline rock iummaw with brown us

ocours elose o a mass of nilky guarts

: :w. breceiated

xose ocew toned shaft, and at the

road &wmm of the creek southwest of the shaf a ridge of silicified
or cherty :s.immw breceis, containing scatbered veins of barytes and
mpa& by irenstong, is paralleled by a mone of red banded mudstone.
A mw distance %o the south, the west bank of the creek is formed by
clesved and irregularly felded dark grey mudstome, siltstome, snd limestone
attributed to the Wonoka Formation, and thess beds are cub in places by |
veins and. apophyses. of brown sideritic or caleitic materisl,. ,

- Diapirs are comnon in the north Flinders Ranges (Coats, 1965;
Parkin, 1969) and are generslly located on faults or in snticlines,

forming today is not Jnown.
| ‘The bulk of the materisl mapped as Quaternavy alluvial gravel
and sand is found along the courses of the larger creeks, and the soree
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accumulates below steep faces of Pound Quartzite, The plain which extends
sastwards from the Sliding Rock Mine to Warraweena Homestead, over the
Ajsx Limestone, is partly floowe

5t wnit exposed in the lease is the Appila Tillite which
is probably no mm&# than 700 m.y. old, sccording to Compston, Crawford
and Bofinger (1966), as it is part of the Sturtian division, This was
probably deposited on the continental shelf wnder a vast sheet of
ﬂaamg' ier originating in a land to the west. Horizons of varves
identify periods when the ice sheet was absent, and sumer mslting
 alternated with winter freeze-up. After the lgs hed melted completely
2 thick sequence of shales with beds of dolomite was deposited into late
Harinoan times suggesting a mgimam of crustal stability and low
relief, as the fine-grained Wimnﬁ# mt" the Bunyerco Formation were

Copperebearing shale within the Bunyerve Formstion usy have
been derived from the amssim or amﬁxmm} of rising diapirs, and some of
the carbonate in the dolomites may have the same origin, Rolls and slumps
in the s i1ltstone of the Wonoks Formation probably indicate deepening sea
and rising land with & consequent steepening of the depositional slope,
culninating in the deposition of a great thickness of Pound Quarteite
along & coast subject to strong wave action.

‘The Uratanng ?am%im nay mark the spreading of coastal swanps
before the deposition of clayey and fawm'aﬁn&ww was renowed
for a short time at the beginning of the Cambrian. This vas followed by
the deposition first of detrital dolomite and then by the formation of
Collenia reefs and massive dolomite or limestone deposits in a sea free
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from terrigencus sedinents, Nixon (1983) lists references suggesting that
zging anﬂ other metale nay be selectively rewoved fyrom seawater by marine
organisms, and this mey sccount for the high ging content of the Ajex
limestone. No Palaeozmolc sediments younger than Lower Cambrian are
preserved in the lease, though Compston et al date ‘the final metanorphism
in the ﬂﬁ.nﬁmw Ranges at 465 ia.y. The deformation of the sed mumu
probably begen some time before this final spasm of the orogeny, though

ural events represented within the lease probsbly ccowrred in a
falrly short interval,

~ The structure of the lease is illustyated in Fige 1 and in the
#wt:im agnompanying the m. The dond
the lease is the complicated syneline which extends
Creek for three and a half miles west of Warrawes
two and a half mliles eastd it. _

The older sediments of the Upberatana Group in the northeast
corner of the lease form part of an overthrust fold the form of which is
tentatively shown in section DeE. Since Campana (in Glaessner and Parkin,
1958) in & section dvawn across the Flinders Ranges about 15 miles north
of the lease, shows an almest vertical contact between tillite and Pound
Quartzite in 2 similar situstion, this thrust plane may be considerably
stesper than shown in the section, However, the sinuous outercp of the
plane in the lease together with the opposing dips in unlts separated
by the plans suggest that this strugture is wnlike the steep neayr
iscelinal folds drawn by Campana.

Cleavage and lineation were observed in several exposures in

ant structural festure within
along S1iding Rock
8 Hosestead and for about

less compe

tent rocks, but they are not uniformly distributsd in eny unit
and m more likely %o be the results of intense local defommation on
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mm planes than of iwg@mmxn mamg m axes of folds mﬁtmmﬁ
within m hease go .,‘:‘Jm&q mm between northeast and

; ause  the Pound S@m&m deformed &zs a hﬂm@ fashion
Aurin - the fﬁm m-gh the result thet teay M f

were formed under the mwms&w forces., k

The older sedinents overlying the thrust lt 8
moved into place after the folding and faulting which produced the
present outerop pattern of the Peound GQuartzite and m mmxm sedinents,
although the thrust fault has to o small extent ‘Wm M&W by sube
mqwm novenent on some of m fmalw. All the M‘ b ‘P‘ﬁ&m presumsbly
vecurred %ﬁw&m& the MMﬁmm of m Lower ﬁm&aﬁm

o Linders m@m f&m by Campsto
mmwﬂ. and Bofing ;
H WWW%M f@mng M ywmxy com j ‘;f,:"

# Jass compatent
the ;?mhim

o @‘::&WWM mined
rebearing
el o o
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Between 1871 end 1877 copper wes mined from the Sliding Rock
Hine, Shafts were suik and some ore was ralsed st the Green Rock Nine
and at an unnamed (%) 1Wmmmmmpxrmmmmwm1w,
but no records of produstion from *m&m have so far been found
anall shafts or dest plts were sunk in the Cambrian sediments, mainly
near the 51liding Reck Mine,
Sliding Reock Hine
The S1iding Rock Mine is locsted on the south side of S1iding
Rock Creek about 2 miles from the western boundary of the lease snd sboub
14 miles from Beltann. The mine is sunk on a lode conposed of clayey

naterial condaining copper carbonate, copper oxide, and native copper,
which lies in & fault zone suiting the northern limb of an eastepitohing
anticline and separating Pound Quertmite on the west from Ajex Limestone
on the east. Dickinson (1844) ‘m%ﬁgs a comprehensive deseription of
the mine and its surroundings. Ingpsctors' reports are also given in
the 4th edition of the Record of Mines of South Australia (Gee, &;ﬁﬁﬁ).
The deposit was purchesed by the Sliding Rock Company
discoverers in 1871 and rich parvels of copper carbonates and native

from its

copper were profitably mined. Water was umet at 30 feet and gave
eontinual trouble wtdl production ceased in 1877, Dickinson (1944)
indicates that water caused the mine to close, but local vpinion holds
that the cause was the sulelds of the manager when the price of copper
fell, after he had sverscomnitted elther hinmself or the conpany by

buying up nunerous copper prospeets inthis region.

Betwsen 1871 and 1877 2274 tons of copper matte and 917 tons of
copper ore were sold to the Australian Coppsr Company st Port Adelalde
from $1iding Rock. The copper content of the matte ranged from 89 to 945
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~ per cent and fm copper content of the ore ranged from 18} o 883 per
cent; between December 1674 snd Jm. :xw m eopper content of the
 ore ranged between 55} M 793 per cent. Presumably the low-grade ore

) e mate m m am&w whose chimney still wﬁa

was. ﬁmwma w ﬂf}fﬁ‘
‘;Vﬁ‘@mm‘hw%am.,_ |
In 1675 e lode had mm | wiapel Byes 150-2oet Level
4 rfa & width of 2 fest, from
et k, u@ to m feet so 1o m& 180 feet northeast of m
nadn mm shaft, At the 210-foot level & drive extended 150 fest
3t and 180 feet mmw of ma W‘k “through payable ore with
an average width of 24 feet. MNanager Hathews later reported that when
he handed over to his successor in 1876, a year before the nine mmw&, ;
very little stoping had been carried out between the 210~foot and the
150«font lavels. |
Detween 1899 and 1901 the 51iding Rock Proprietary sank a new
- shaft ot the northeast end of the old workings to a depth of 361 feet
and advanced a drive at 310 fewt for 87 feet along the lods tovards the
; « . | and he shafs partly
In 1906 and 1907
haft to 250 feet with a
de below the old workings.

When the pusp broke dovn

pen the mine, but the 1899
shaf't was ested in the 1940%s as a potential water supply for the planned
coslemining towm of Leigh Creck. During pumping tests the shaft collapsed

Wo other attempts were mede to resoper

g
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below 198 feet and the silt level rose to 155 feet,
that the shaft is in hard dolemite to 150 feet and practically
enters above that level, A smple of thesilt in the shat
or cent ewpric oxide (Cu0). In 1907 the old main shaf
be m a below & depth of m ﬁm,
v Kinson records that the copper erals
1thin & ﬁ‘aﬁ}#&mm tn friable eal

Dickinson also notes that the cuterop of the lode
have been rather poor in copper, but that rich values were encountered

is reported to

1%s oourse M Wﬁw’ m
m&mm of 3 y*;_a s Lo ek

! 1s." I%a agma on umﬁm of %&kﬂ. bm
states that the underlie is 2 in 6 easterly.
Ulrich vecords that the east wall of the ore deposit is a
blackish aluninous shale resting against a hard bar of reef of impure
brown iron ore which dams back a great wummﬁ@n of water, and ﬂm
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; sandy conecretionary lightecoloured shale thickly

stained by copper ca
iz carbonate at the surface but “changes in

west wall is 3 soi
sbonates and iron ore neay the surface., The ore
depth to an assoclation of

red oxide of copper, native copper, green and some blue carbonetes in a

- soft, clayey partly ferruginous mstrixe The red oxide cecurs freguently
in large ecrystalline, granular, and veinelike magses; the native eopper
in pure crystallised messes, occasionally several inches in size; and

the earbonate= mostly malachite » forms veins and druses in connection

with the former. Beneath the water lewvel traces only have been discovered
of black sulphide of copper ore.”

Ulrich records that the middle of the length of lode then worked
is traversed, without being fractured, by a cross course 13 feet wide
striking Wo17° ¥. (287°), which "earries ore similar to the main lode

and has been followed for several fathoms towards the west."

An inspector's report of 1899 .(in Gee, 1308) confirms that

the lode was stoped from the 150-foot Iwal o the surface and that the
ttom level was reported intact (possibly by the Sliding Bock Proprietary
then engaged in reecpening the sine). The crosseut put in at the 10-foot
"Jevel in 1901 cut lode material \emmﬁ\ of "fine-grained argillaceous sande

stone, containing native copper, which o rs in small grains, thin
streaks, and at times in more massive form. BEight bulk sanples from
various points of the crosscut along its length assayed frem 1 per cent
w“ 23 per cent copper,” The inspector described the material as very
friable and said that when thoroughly drained it would be inexpensive to

work. ,

Dickinson (1944) suggests that 3 shallow drill holes to about
100 feet vertical depth should be put down ™io test the gossan formations
puteropping along the southern sxtension of the 5liding Bock lode,”
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These would determine whether or not further testing was justificd, He

belleves that the scavtered distribution of copper walues nakes it
onnage can be developed to make mmtmﬁ profite
M ground and e oplous water offer

that m ﬁamaw wag derived uxmr :’wm the ;;yﬁz
the basal part of ﬁw Mm

mm +the :wm..
The mﬂ% of the soil ﬁmgmm awmﬁ wm mm &n 1%?1 point

sion of the fault as a oy :&‘w further
$lon in m mamh for copper, mmm rich al
ﬂm % 8 :ﬁ_j@'? W &n&? aﬁ f%‘k ﬁm m ﬂﬂ e

During the visit of Messrs. Hixon and Woolf, a sauple of a pink
sncrustation was teken frem the southeast corner of the open cut at the
$1iding Rock Mine, This was found to becobalt bloom, containing 18,000 ppm
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eobalt as well as 13,000 ppm copper 10,000 ppm sine, and 700 pp lend;

& sanple submitted by Hr. Woolf contained 1050 ppm mﬁmi as well,
Although this is an isclated sample, the possibility exists that nickels
cobalt minerals are associated with the copper mineralisation. In the
history of the mine no reference has been found to the sinc content of
the lode, but this also may have been considerable,
Eight sets of pits or shafts were found in the Parachiina

Formation or the Ajax Iimestune, seven of them within a mile of the
S1iding Rock Mine, The shaft on the north side of the ruins of Cadnia
township and about a quarter of a mile east of the mine, may have been
. 8ug and timbered to serve as a well, Four sets of pits or shafts lle
between half a mile and one mile south and southwest of the nine; they
AjJax Limestone.
One of them, half a mile southesoutheast of the mine, is m shaft over 30
feet deep and exposes bands of hard ferruginous rock under a very exten
sive patch of ironstone rubble, The others are plts or small caved
shafts with no sign of significant production,

A small Mi&ilwa%ﬁinimmwmamm;
slightly less than one mile westenorthwest of the mine, again without
signs of production; @ sample from the ironstone contained 2000 ppm zine
and 270 ppm cobalt. A pit in lronstons capping the Parachilna Formation
about 2 nlle southeast of the mine exposes leached and sheared sandstone
weakly stained by malachite, a sample of which contained 180 ppm copper
and 120 pym minc. A shallow pit in ironstone on the Ajax Limestone about
one and a half miles east-northeast of the 5liding Rock Hine exposes irone
stained sandstone or colitic dolomite am& is possibly located close to
the base of the Ajex Limestone.

were probably all dug to test ironstone sxposures within the




‘A few samples teken for geochemical anslysis from ironstone
overlylng the Parachilne Pormation and the Ajex Mmm contain

of unusually high amﬁ%w of lead. The tone
notes that m&ms mxw xm m Hhis slastis basal Danbetas

n rocks within the lease the ane at the Green
Reck Wine consists of lodes cutting across green shele napped by the
hina Formation eclese below its contact with the

Gevlogical Survey as Uy
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Bunyeroo Formatione The sther scourrence is in red shattered mudstone
or shale close to the thrust plane wy&mﬂm plder sediments frowmthe

Pound Guartzite near the northern boundary of the lease, The red

ediuents have been mapped as Bunyervo Formation, bub they may be
diapiric naterial, ’

reen Rock Mine consists of a shaft, at least 30 feet deep,
and an inelined drive &m on the largest of a series of parallel lodes
conposed of siliceous end ferruginous material. The lodes strike
southeest and dip between 30 and 40 degrees southwest; they eut across
the greenishe-grey shales, which wﬂm between north-northwest and |
eagtenortheast,and renge in dip frowm 50 degrees north through vertical
4o 70° south,

The lodes are pomposed of a breceia of ailky guartz and green
shale fragments in a black fwmmgmm natrize On weamthering they turn
rusty~=brown and near the nine wwmmy stained by malachive, Green
shale up to 50 yards east of the adne is slso stained by malachite though
it contains no well defined lodes, The lode mined is about § feet thick
and at least 5 parallel lodes, up to 2 fa@ in thickness orop out between
40 and 70 feet west and downgtreamo m mﬂm lode, MNr., Woolf pointed
out that the lodes vut vut on bovh sides of the swell valley about 40
feut above the wmine, which is only a few feet higher than the creek
bed; he suggested that this may be related to a former level of the

ﬁa%w table.

Hulleck at the entrance to the inclined drive congisted of
green shale fragnents with malachite and agurite appavently £illing
cavities which may originally have baen w&w&a& by sulphide minerals. A
sample of mullock collscted by Mr.Wizon corains 10,000 ppm of copper and
18,000 ppm of lead, as well as 2,000 ppn of @ nc and 140 ppm of cobalte
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The fractures followed by the lodes appear o parallel the faults
evident on alrphotos in the nearby Bunyerso Formation, and it is possible
that the copper nigrated dowwards

along these fractures fyom the overlyw
ing Bunyeroo Pormation, which elsewhere contains syngenetic copper
deposits (Leeson, 1970; Parkin, 1969). A suggestion by Mewson and
Segnit, cited by Gluessner and Parkin (1958) that the Bunyeroo Formation
‘way be a deposit of fine wolcanie ash, suggests a scurce for the metals, |

A copper ogourrence in the Bunyerce (7) Formation is marked
by a suall caved shaf's sunk in shattered red mudst
the centre of the northern margin of the lease and close to a thrust
fault separating the mudstone and siltstone fyom the Pound Qusrtzite;
small sets of malachite are the snly trace of mimeralisation on mullock
heap at the shefte A sauple of mullock from the caved shaft in the red

onge snd siltstone near

2 conteinsg 3,200 PR copper, but only 35 ppm lead, 25 ppm sine,

and 80 ppm cobalt, About & guarter of a mile west of the shaft a sinilar |
purplish red mudstons, shesred in places, crops out beneath limtm

of the Wonoka Formation, and carries faint treces of malachite and
azurite (7). The base of the limstune overlylng this mudstone is formed
by & layer sbout 5 feet thick of conglomerate or breccia containing small
angular fragnents of lisestons, ﬁmrww, guartz and ironstons, and as
it is closo to the thrust fault separating the Pound Quartzite from the
older sodiments, it perhaps indicates mﬁ both the breceia and the

red and purple mudstone iric rocks introduced along the thrust
plans, and that the cocurrence of these red fing-grained sediments in

the stratigraphicel position of the Bunyerco Formation is coincidental.
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haf't at least 30 feet desp swrrounded by a considerable
tained mullock is located in the diapir near the

i ised dolerite, and met s8d anprophy
Brecciated Limestane about 200 yards
& few veins of barytes up %0 6 inches thick. Ironstone, siltstone

k! ,ﬂaN.:"
limestone, and chert or @ﬁ.mﬁ‘ia& linestone close to the barytes
scourrence were sanpled. The highest netsl content is recorded by the
ironstone, which contains 190 ppm copper, 40 ppu lead, 900 ppm dne,

and 320 ppm eobslt, In the other rocks these elements range only from
15 to 55 py. | |

and the Ajsx Linestone, soll sauples were taken selsctively in these
fornations on a grid in the vieinity of the S1iding Rock Mine. Streame
sedinent sample maps compiled by the Electrolytic Zinc Company for a
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y , large area including the lense were obtained from the Geologies) Survey

of South Australia,

Sgmple stations were set at 100«foot intervals on grid lines
trending about southesouthwest and spaced 500 feet apart. Mot all the

stations were occupied; samples were taken selectivelyover the Parschilna

’ Famtim and the lower part of the AJax Limestone. Pound Quartsite,
alim:m; and obviously contaninated ground around the mine snd swelter
were not sampled, {?ig. 2) and few samples were taken in the higher part
-of the Ajax Iimestone (Fig.2), _

The grid lines were leid out by compass and tape, and are only

' Samples were taken between 3 and 6

mhas below the s’mri‘w. As many mﬁm werenct sampled contouring

the results obbtained would not give e teue picture of the metal content

of soil in the area, m the main ammanss have been outlined for each

elenent determined, in & manner felt to be in accord with the structure
and the Maﬁi’mﬁi@n of the rock types (Figs. wd).

Averaging the copper values (Fig, 3) of sauples containing less
than 100 ppm copper provides a background value of sbout 45 ppm for the
lover Cambrisn sediments, on which almost all the samples are taken, A
group of samples taken cluse east of the mine range from 350 %o 570 ppm
copper, and are probably contaminated by material from the mine,

| Anomalously high amounts of copper occcur close to the ’bmm‘y '
between the Parachilna Formetion and the Ajax Limestone which extends
for & livtle over half & mile south and southeast of the mine; gﬁnamlly
the copper values are not very much higher than background, but a few

sanples contain three or four tines the background value, An .extension
of this ancmaly is indicated by the sanples conteining more than 100 ppa
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gopper which oececupy & poorly defined zmone sbout 1,000 feet southeast of the
 mine steiking sou thvestwards nore or less parallel to the S1iding Roek
faulte Two pther suwall but falrly well defined anomalies ocour in the
Jower part of the Ajex Liwestone near the svuthern boundary

of the lease,
with copper values between two and four and a helf times the background

valus,.

‘ gher stratigraphic levels in the Ajex limestone copper
values are generally lower than the chesen background vale.
| The gine values of the soll sauples (Fige4) are generally higher
' eetion suggests that 60 ppm is a sultable

value for the background,
The zine anemslies in the Perachilua Formation and the lower
part of the Ajex Limestone to some extent reflect copper anomalies towards

the southwestern end of the 51iding Rock fault. The suwall copper
snomalies in the lower pert of the Ajax Limestone near the southern
boundazy of the mm are also the sites of 2ine snomslies rising to
three or four m backgroun

dent am m&y is located ﬂm
traverse 130, east and northesst of an abandoned mm sunk in ironstone
rubble which presumebly covers Ajax mmm, ne, and

imw@im is likely to be at :tm% a few hundred £ et mm the bass of

anomaly may of course mﬂ%mamtmﬁm
but it is wm mw of the axisting works

m fm- 5&“ feet W north and south of the shaft. xﬁm MM in this
anomaly rise to shout seven times background,

Possible extensions of this enomaly run nmmmm to the
$1iding Rock Mine and southwestwards to traverses 125 and 130 sbout 1,500

feet south of the shaft mentioned but significantly higher in the formation
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that the combined copper and zinc snomslies near its base; values in
this m;;mly rise to about four times backgrownd. High values of zine
are nore widespread in, and perhaps mors characteristic of the Ajax
Matma thanare high valunes of wmr.

Lead (Fig. 5) displays fewer sharp anomalies than copper or

“zine in the soll samples, however it is difficult to set an average

or background walue for lead as it appears to increase broadly, though
not in a steady fashion, eastwards across the e yeag the background value
probably lies between 40 and 60 ppm. The only very high lead walue,
of 1,500 ppm, is located over the base of the Ajax Limestone almost half
a mile southwest of the S1iding Rock Mine. Throughout the rest of the
area the lead values are relatively even, sni few of them exceed twice
background. They tend to reflect the distribution pattern of ming;
values are generally higher along traverse 1303 small anomalies ocour
near the southern margin of the lease; there is a faint reflection of
the anomaly along the contact of Parachilna Formstion and Ajax Iimestone
southeast of the mine,

For gobalt values in the soil (Figs 6) 40 pym g pears to
represent an average for the lLower Canbrisn sediments, The cobalt
anomalies generally reflect faintly the zine dlstribution. A small
anomaly exists the boundary of the Ajax limestone and Parachilna
Formation near the southeast end of the Sliding Rock fault., The two
anonalies close to the base of the Ajax Limsstone near the southern
boundary of the lease, and the higher ginc anomaly on line 130 are
faintly reflected in the cobalt results; the strong sine anomaly east
of the shaft half way along line 130 is also ’&h; site of the highest
cobalt snonaly.

The distribution patternof copper appears to be significantly
different from the dlstribution patterns of the other metals in that
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it is generally concentrated only in the lower part of the Ajax Limestons
and the Parachilna Formation, and that the ¢oncentrations of copper
appear to be more sharply defined, Although zine is concentrated in the
sane locations as ﬁha copper, independent concentrations of zine alse
ocour, notably at higher stratigraphic levels in the Ajax Limestone,
Lead and pobalt generally seem to reflect the zinc anomalies but are
i more evenly distributed in the Lower Cambrian sediments.,
At the request of Mr. Woolf plts were dug to betwesn 2 and 3

feet at sample stations 25, 27 and 29 on traverse 105 and samples vere
taken gt Beinch intervals to find the distribution of metals with depth,
The results are tabulated belowie

TBAD
ppm
70 B0
45 50
50 40
25 30
‘ 80 40
27 g 70 50 110 30
27 6" 180 85 - 180 55
27/, 1t 50 35 120 30
27/3 1w 40 35 50 20
27/4 2" 50 50 50 30
27/5 26" 40 80 - 45 . 30
23 3v 85 85 45
29/3, &" 60 80 140 40
29/2 1 s 55 &0 . 2%
29/3 16" 40 45 68 25
29/ 21 20 50 a5 15
29/¢ ges" 20 30 30 10
29/6 av . 20 30 25 10

With few exceptions the metal content is greatest in the
samples taken within 8 inches of the surface, and snomalous guantities
of gince in particular, do not persist in depth. This is probably a
reflection of leaching as the pits bottomed in a layer of Kunks, which
was not penetrated,
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Stream sediments .. .. .. . I ST 0 49
On the maps pre::ared by the Electrolytic. Zinc Company showing -

metal values in stream sediments samples, relatively high 'V_aiixes of . . |
copper (Fige.7) are 1gcated‘_‘_x‘zear the S1iding Rock Fault, and west of
the Green Rock Mine, Copper values are higher than némap' iii streams
draining the cutcrop of ﬁ"ieﬁ "61&;r‘5irb1.'tian‘ and I'&érihoan sediments extende
ing for a few miles east of the Green Rock Mine, and probably originating
in the Tapley Hin. Hucca.leena. and Brachina Formatians, and passibly '
in the cupriferous Bunyeroa Formation. SR e

SR Zinc values in stream sediments (Fig. 8) also poin-t to the
Sliding Rack Fault as a lncus of mineralisa‘bion, and. zine values appear "
to be a 1little higher than nomal on the broad expanse of Ajax Limestone
narth of Sliding Rock Creek and on the ridge af Ajax Limastone extending A
east of Warraveena Homastead. “Zinc velues are particularly high on the
’1solate& ‘nody uf Ajax Limes‘hone exposed below tha thrust plane at the
sastern bmmdarycf the laasea or on the diapiri.c racks asw ciated with
it: in one atream clase 1o the eastern baundary a zinc value of 550
m:nn and anothar of 280 ppm ara recnrded. and ralatively high values of
40, 60 and 80 ppm are spread over the limestone body. 2ine values are’
also relativel?}n}a}ax: tﬁe Green Bock Mine. A rather high content of zinc
is also racorded for sedimm‘b near ‘the abandoned prospect ‘about 1 uwile

chou et

west—mrbhwest of the sna:mg Rock Mina. |
" L Tha Lead valug (fi.g. 9) in the sediment from the above

prospect is also gk, and anmmalous values of lead reflect the hMgh
values of zinc noted abuve on 'che Ajax Li.mestme ar diapiric rocks at

the eastern ‘bam\a.ary of tha leasg, T e
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investigation in S.M.L.536 1 inch = 3960 fest
GEOCHEMI CAL GRIB ABEA 4 8liding Rock Plain

GEOCHEMICAL GRID AREA 6 West of Smelter

GEOCHEMICAL GRID AREA 7 Green Rock Mine

GEOGHEMICAL GRID AREA 8 Flood Plain
EMICAL GRID AREA 9 Middle Section
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«wwk was ﬁmmm wi% soil 8s

During the period 21st April - 21st October
the mmpwy concentrated on geochemical ywaw&& ing over
pwvimuaxy identified geochemically anomalous amm
Appended ave Analytical Results with locality map and

detailed grids of arews sampled,

One geclogist and one field assistant commsnced
work in the area ‘m 30tk July, 197i. These two worked
together laying out grids over the asreas fto be sanpled
in detail between Ist August and 6th August. Between
éﬁk dugust and 18th August two field assistants, two
wl&wmm and iy field hands were involved in geochemical

sampling of the gmmwa area.

One geologist mim the field gmwy m&m
.mm August and 17th August upervisory capacity.
 were  in mmu,. Wa& of the
&img but a £m rock
samples were also &Mm. Avea 1 {see Fig. 10) was not

Fiw STENs

sampled in detail as the area had been sampled earlier by



“2 . 0 59

EvZ » Co with encouraging vesults, Altogether 364

‘ mil aml mck samp l‘&a were collected and submitted for

' Rmmlw are ahmm on t!w appmdmﬁ maiytiaal

Apaxt from a ﬁww w:aﬁiwiy kmh xzwpw and zim wa‘ims

in the wu&hmaamm co¥ner of the aam;awd area no

significant gmchem&nai Valma were i@umi. .

 Area 6:~ Most of this area ia occupied by the
Parachilna and Ajax Limestone formations. Copper and
Lead values in this area were uniformly low, Zinc
values were generally low except in the southeastern area

where values ranged up to 750 ppm,

Area 7:- - The Green Rock Mine area covers approx-
imately 3500€t X 1800 feet, Kxcapt in tiw mim area,

vaiuea of copper m&l and zinc are not sigxxiiwmt..

Mineralisation wmra in a mmber of narmw mrth trending
veins whinh w:t avwswtm bmﬂa at rigm mg&w‘ At this

stage the area ia not ﬁ«smaidarad to M worth further invest.. ,

gation,

Area 8:~  This area covers a ﬁlhﬁiw and part of

the pm;‘;;immdx; Sliding Bock Emlﬁ@ fvaim#u for copper



e USRS S

-3 - 0 60

lead and zinc are gemeyally low over the area except

for relatively high copper values in the northwestern
COTNET, ‘

Area 9i« Values were generally low over the

whole area, The grid covers a diapiric zone in which

minor copper mineralisation was seen,

16,12.1971
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, 0 638
‘ - JOB QBZS !72’ AMDEL ANALYTICAL SERVICE BATCH NO. ‘ '
FORM 6 vy ;
\Tf | Sample No. Cu P\O Zr\,
1 Wi Rk | 400 1o | | wo|
3 3 r 25 L (O 65 )
4 Y4 - |40 5 420
5 S 40 40 J50
6 STO 32
7 b o 40 e
8 P T " (1 S /90
9 EZ Wew | g | 5 S 40
10 2 LOO = /900
1 Wewe 3 5 15 4
2 £z Wi ’ (0 LO éo
13 S 15 S A0
14 G,/moxa/ss ‘ LO O 60
15 G/ /70E/95 o) 5 /5
16 @ liesefos] | 1O 1, %
17 G/ esefiys] | L0 =5 45
8 \37.5 ,f 20 1O \ QO 20
et ‘B0 !ao ROCC 45 ) 670
20 Gml X
- e ] ___._._._1_______._.-_.___._.__._____.._____ ———




FO~RM 6 “’0-53 %3”;‘5/’?% AMDEL ANALYTICAL SERVICE BATCH NO. :@ 69
' TT | Sample No. 9___ Pb Zﬁ
1 \L}Q!:sa 2P 20 1S 45 | |1
2 | __\ofaga | 1250 1éo | | ®mo |
3 3w | 470 1 S 70 | _
4 \kouss,[gox g | & 5 /80
5 o151k | 35 5 420
6 125 /10| 15 [ 230
7 10 Lﬁaa Lock | | 1O 40 %
8 kol | See | 7B 25 /0
9 basla | 20 ¥e) 80
10 brasfu| . 20 | S 60
1 lo~as[(o , 25 35 00
2 b«SO/;L ! 20 |5 7%
13 b | . 2 = vr)
14 o] - 2.6 20 /00
15 R i 20 25 20
16 STD52 L
17 Lasfza | | 20 25 65
Y . \O 20 4%
615/ 6 |50 | 20 260 80
20 \Q,L;.-‘S',IQO%
S ——— .J_____J-_.__._J..__.________._._._...J_._




0 70

IRLY: %33]7% AMDEL ANALYTICAL SERVICE BATCH NO. 3
T Sample No. C\) P‘D Zﬂ
1 6% oo | 20 2.0 /o 2 I
2. 02, 20 20 20
3 b 25 25 .
_ .4 b 25 \ S 2 )
5 3 2.5 5 %
6 "1-&:3“!2/ 25 2.5 5
7 b 20 20 22}
8 b 15 2.0 170
9 3 2.0 = 65
10 ST IS
11 +S0[2 20 = a5
2 b 2.5 ) 45
13 b 2.5 20 /00
14 8 29 1S b8
15 \o 25 1 5 85
16 20 RS 20 /20
S 125 B Moy 3 40 /70
15 [y 25 20 as
86 20 20 a0
20 -SOl12k
—_— b P (R N IO IR SR NV N N




o O‘?’?}iq% AMDEL ANALYTICAL SERVICE BATCH NO. ;_9 71
1T Sample No, C_, ’P \:> Ah
L ”\‘lS; & |l t2> 0 1Is 1 | ®&
2 o 25 L s L ] 6
3 B 1 20) 25 2 20 .
4 Wy 25 30 A30
5 \o 20 20 420
6 30/ X 260 20 gs
7 "\o 30 20 /20
8 12, 20 20 /00
9 Iy 20 25 85
10 A 25 40 /50
11 1% 20 | 5 MO
L2 2.0 20 |5 26
13 %256 20 20 85
14 . '] ) 2% 22
15 1O 35 \ =)
o 16 2] | 2D 2.5 ie,
17 | | 25 25 Ple,
g SVoSs2)
‘i/ 9 Q. . ?»6 | 3 O /30
20 ‘Zoi‘l %
I IV I IS (N N DU




. (; JOR 0‘33571/ AMDEIL ANALYTICAL SERVICE BATCH Na 3—2
TT Sample No. CJ Pb ‘Z._{’\,
1 225 1% 25 20 Lo |
2 2D >0 2 ey
3 a2, 20 =) /00
4 R-50[% 55 = 7
5 "o S0 >0 %
6 Iz, SO 40 90
7 % 2.5 2.S 750
8 20 20 \ 2 /0
9 STDs,
10 a0 25 1S 5
11 R-TS[ % 25 = 5T
2 10 40 6O 40
13 12, 4 kYO, %]
14 Iy 40 2.0 7
15 Vo D |S 7
“ 16 13 25 L 5 vy
17 Qof3 % 45 \O 85
g 10 4O 20 3
19 A0 [ 12, 20 7S 80
20 ﬁc')!'% %,



0 73

. AMDEL ANALYTICAL SERVICE
—_— Q55§~71 BATCH NO.
Sample No. C&.) ’Pb Z "\
Ao 1.0 L 120 Lz ]
. A" 23 [ S -2
as/io (65 25 80
12 25 1S &5
Iy A5 | S r)
k5012, =0 25 55
e 35 LS ¢
\*—g-%bﬁ'!\n 15 85
12 o) O 2
Wy \5 LO 220
11 o 20 5 b0
2 A 20 |O 65
13 QUTOS, |
14 a3 15 20 65
15 20 15 1S &0
16 32, |5 25 60
17 \qs{ 1) 5 LO r)
8 12, 20 1O &0
19 WS [ IR Wt pee'd  — — o
20 q()’!{i,,yg
— e —_— i —_— N SRR N




0 74

. 6""0*53 C&QS;T—L AMDEL ANALYTICAL SERVICE BATCH NO. ]
COTT Sample No. Cu Pb “Z»"\
1 luﬁs!'ll O REOD | —— - -
2 S v b — - -
3 \Lg.“l-S’IsD 2.0 O C1®)
4 ST 82 ’
5 |2 2 g %3
6 ly 2.0 \O )
7 o |5 LO 45
8 13 5 5 vl
9 a2, 5 X, LN
10 \SQ ! Ly | 5 L0 45
1 \2, 20 L & 45
2 Wy X (5 (O 45
13 20 '2.@ 25 75
14 2o 20 1 S 76
15 _ay 20 1S 45
16 A | D) 20 %
\SD\\Slio WOT QEs — - —
\sa-s'!‘x 2.0) lg &5
5251, 210 20 g0
20 \SO’[‘;;.K
| SN SN

— —— v —

— .




2 AMDEL ANALYTICAL SERVICE BATCH NO. ¥ 75

. JOoB 933
FORM 6 T

TT | Sample No. Cu o 7~
1 \S2-Saa 2.0 1S g0 | |
2. '.u,,L ,,,,, |5 .20 (N T

3 Al 25 1 S v R
4 \ss /10 20 1S b0
5 12 |5 5 U
6 L 20 20 75
7 13 20 [5 80
8 22X l L5 g0
9 2 | (5 23
10 \ST30 ot pes | = — —

_ \2 20 S 80

9 Vo 2.0 = 45
13 2 295 25 20
14 SToS%
15 20 AS) 20 20
16 20, |5 |5 75
17 o] 10 20 = 58

«««« " " 29 | 5 b5
19 \tao[ \ [D \O %)
20 1ss |

—_—— e e —_——— e J....__._.._.h.____.._._l _____ AU VU




o d T
FORM 6 a8 qé:’fﬂj‘"

TIT Sample No. CJ ,p!_’) L S
1L leofug | ) 1S | /00 |
2 ST 52,
3 a0 | 5 40 80
4 A2 20 LO %
5 2510 |15 2> 4
6 i 5 | 5 20
7 13 5 (5 80
8 20 1[5 20 80
9 62:8 | 22| NorRecp — — —
10 WS ,l 1o @) 1S %®,
1 = 15 20 a0
9 Iy 15 20 G5
13 Ay 20 L\ S 40
14 e15]10 [5 20 76
15 "\a = | 5 40
16 e | 25 25 a5
by | 25 LO 65
Q| \0 26 1S S5
19 10 {1 20 L O 40
20 ;gﬂaghw
—— e —_——t e ] ———-—--J-———-—J ————— -——-—-—--——-—-J—-




AMDEL ANALYTICAL SERVICE BATCH NO. '0 7

vorat ¢ VOB 923212
TT_ | Sample No. Gu b Lo
1 \"10!5% 20 (O 40
2 1 [O 5 25
3 A2, 70 20 )
4 224 S60 S X, -
5 B 260 O %6
6 125 [10 ) Y] 85
7 i |5 LO %
8 b 15 = | 40
9 i2 25 =) 60
10 \7§!i€)w It 2D - - -
1 Yy [5 LO 45
2 b |5 |5 Z5
13 G| hsefos 1O > F5
14 Sros
15 A3 15 = 45
16 s | 10D 220 270
17 R L N Y i) 250 240
10s LO) 2,50 FUO
G [ 1s]1as A0 25 b5
20 10/ o
S ——— | IR IS DR, N B




AMDEL ANALYTICAL SERVICE

JQB C(?}’:‘g}";)v BATCH NO. Q 78

FORM 6
“TT Sample No, Cu Pb -Z(’\
1 G [1asely 25 30 4 -
2 loS >0 ) &
3 200e/0s 5 LO ey
4 f94 2.0 | S 45
5 - a0 = 40
6 b 45 2.0 50
7 i S
8 3 ) 2.5 45
9 g_p\; fg i t),g /70
10 00E A 5 .23 Two 2096 /i s
o 200E | 125{8 20 20 E2 e
. 1bS 45 20 80
3 WQoe Jos 5 20 %.2)
14 9 |5 (S 40
15 b 30 1.5 20
16 bx |10 \ 20 0
. | |55 320 240
1o 4D \ 90 #0
GfQoe(1as 40 190 2
20 \Q0e ,{b,s
| _Gl200E[1r5 o Nt Recened | | | S IS N




JQB 0;'33}*"11,

AMDEL ANALYTICAL SERVICE

BATCH NO. 1o

FORM 6 79
TT Sample No. Q) ’pb Zm
D1l Gloelly L 25 20 | S
2 135 'os 20 200 “@o
3 2 1S LO )
4 gx Zg S 46
5 60 &6
6 \O 55 70 &0
7 V2 50 [2.0 /50
g 120 |os “ 1.5 2]
9 'a -] 2.0 75
10 AT 2 (O 4
11 b 15 LO 35
12 3 40 20 50
13 1o 45 25 4
14 St ®/2,
15 2 55 20 68
16 Wy 90 45 55
17 b 20 LO vl
13 ghe = 45
G linselns ES ) 4
20 \%si'm 3
________ -— 4



. AMDEL ANALYTICAL SERVI
0B Om3zin RVICE Batcn no 1@ 80

FORM 6

“TT Sample No. (A__j ,P‘D 2—\!")
2 L 1@, |5 &
3 ST S
4 b ) 1S 55
5 3 =) Lo 0
6 \O 20 1S |
7 \2 O 20 45
8 W 50 | S 60
9 o o }) 25 S0
10 \% 0 20 50
1 40 1 S 46
. G |1oe Jos 20 Q v
13 2 25 LO @
14 b 20 20 45
B o 25 20 40
16 Sl |25 |15 60
7 N Y ) 20 25
8 13 20 50 | . &
19 \‘Iog/ A03 45 20 4/5"
20 \105!(—;;:5 ‘ B
e e e —— e e ——— ——— e e e e e




s %335‘71 AMDEL ANALYTICAL SERVICE BATCH NO 1

“TT Sample No. CJ p‘:) : _-Z~""‘\
1 G ! lSE |os e 1O 30
2 2 JO S J0
3 WA = LO 65
4 b 25 LO e}
5 ] 60 O 55
6 \0 50 ™) 4
7 12, 40 25 70
8 [ Jo LO 45
9 \o =l 1 65
10 13 34" 20 @
1 G |165 £] 20| Rearo | — —

12 G hfooaf os o5 (5 I
13 ] 2 20 /8]
14 4 20 \ O 25
15 b 2 LO JO
16 81 | 20 | S 30
17 o]l | 35 | S 0

8| STos2,

“ S | 1ooelts J0 5 4
20 U:,Ssafhs




0 82

AMDEL ANALYTICAL SERVICE

- JQB 0535{1'2%, BATCH No. |§

FORM 6
1T Sample No. Q) <P‘c:. z_m
1 G |10 [18¢ 20 LO &5 o
2 \SS&\' os 30 20 25
3 2 I 25 4E
4 Y 30 20 35
5 3 /5 LD 45
6 0] 26 LO 45
7 \soe |os 25 Lo =
8 | SToB2,
9 b 2. 5 45
10 G 25 L) 45
1 2 ) e, 30
i2 luse|og 25 LO vel
13 s 30 \ S )
14 \'Wj%gs 30 | O S0
15 2% 35 15 60
16 L1 | b0 = 40
17 A 1 | & 1S 45
13sE [od 25 1S s5
135¢fls 25 1S 45
20 \Lme-,gasx
——— ———— e bt




0 83

o 08 933/, AMDEL ANALYTICAL SERVICE BATCH NO. |
CTT Sample No. CAJ ’Pb Zﬁ
1 G}\‘sov&,/os 20 > oy
2 L sK 29 5 23
3 33 F0 -5 o)
4 SE | as 25 Lo 35
5 s 0 Lo oy
6 120e | 0s 20 [S £
7 as V-3 (O 45
8 use [os /5 S £
9 hoelas 2 LO =)
10 l0SE [25 0 S 48
1 lage [as 20 |5 45
i2 Isefo 70 LO J0
13 qoé{o& £ S 75
14 o< /5 [S 35
15 2SE Oé% 0 S Vo)
B | TS ,
as| =i LO J0
Boelas 70 =) i}
G [30e(as 45 Lo 25
20 ’\&E?Mx
—— e ——— ] SRR IOV RNV RN S N




0 84

o 1 108 O‘%fb‘q‘jb AMDEL ANALYTICAL SERVICE BATCH no. 11
1T Sample  No. C) Pb "Z_r‘g
1 G 1se ,105 70 e F
9 2, 24 lo =
3 10 [os 25 g 5
4 l:ls, 25 LO 685~
5 CSefys 25 LO 30
6 '6s 25 LO 4
7 ST 2,
8 (ma’[ 3s 5 \O 0
9 2s 20 LO J6
10 gs 25 1O )
1 \bs 20 | & 48
12 135 20 15 %
13 SSefos /5 5 45
14 Qs /5 S JO
15 los 25 S £
16 Qe | 30 LO 80
sk | 3o LO )
lbs 24 (O | J5
ssefigs| e 5 )
20 SSE Jlusk
e e e ——— e e -I—.—-—-—-‘--—-—-——d-——-—--—-—-—--—--—-————-—-———




0 85

(ﬂ ,, Q/« " AMDEL ANALYTICAL SERVICE BATCH No. /S
l ()I{M O
TT | Sample No. :/_/ '"f"’”ZS s
1 |les 564205 2 15 4@
2 TOL - O 4. 2 LO %
3 EOL - 26 < =5 2
4 SerE —~ 7 V3 5 '30
5 SCE = J4E 40 LO ]
6 Sof s n & JO LO 45
7 SOL S 20 LO V) _
8 SO 4 L&D )
9 SEE - LIS =) (O Eo)
10 yse - OF 25 o 4%
M <5 20 LO JO
2 Sir & 25 S T5
13 /”é; &< m 5 M
14 =2 08 X3 LO IO
15 2 L J5 1) %3
16 4 e s
7 | gss 2485 | | 25 15 &5
L0 g8 ) L\ F
P2 Y 25 5 ¢5
20 SO; — oy
—_—— e e ———— e ] B ISy NN W, W —




O 8o

© Jos L{_?,mi;@/%;i AMDEL ANALYTICAL SERVICE BATCH NO. _/é//
v /

Sample No. ( A/ ‘"‘“74""”) b ""'"“M;v
u;v Al P T / 5 l () 30
5 S 25 20 45
2O &, 60 5 50
i e ] —) &5
L I8 ~ LO =
TS A 35 x 20 1S 65
<3S B0 . ) y/e;
20 230 ) 45
L% 25 Y {0
45
/%)

25 4?5 l O
. AED 28 LO
2 OS5 e 1O 40

13 2 S & @) 30

14 e D 25 LO %5

15 o 25 L r)
45

> JFL N e . 20 5
17 T 5y R
B75 -t |werun| 2§ 20 /00
G I - sy |wergsses, 28 E O &

20 ~FSELT DS, a

_______ —_— N




0 87

247
BATCH NO.“*~ &

-

" oB f/,“:\/ AMDEL ANALYTICAL SERVICE
FORM & . ° °

Sample No. CL/ ‘ ”ﬁ; ;/\f

A L e 30, weramed A 1‘3
A - N ;) 1O

- /h"

o £,

.

T /5 5

45

GhED eyl | =8 20 .98 | o
b5
b5

pre P
P 7 ] .

LLLD - B2 | 26 g

/8 NS e Fey | . 20 1O

1

2

3

4

5 2 R = W 0 [0
6

7

8

9

ol [{: o dn-Wﬁ«'? Ll " v 26—0 72
10 ey ofe A e @i N 2 ‘35

11 S AL " wdfm | e ) Ke,

12 Jels = 28 e o) <5

B | e w5 | - | A& 1S

| e e o |28 25

B | wsaes 2o |- 0| 20 L O

' 16 Sl w»-(}n:-;é:. h_ i 25- S

Y R d i /5 {0

45

60

17 | A27%  wdep |« | 26 LO 60
, | 5
25 5 40

>

19 Ly T F ver g

— e — ] — —— — — o— oo ———— ti— .———_.—,.————_q—————l—_ﬁ_—h‘--—._—— e e,

s e st el .



U588
- e S AMDEL ANALYTICAL SERVICE
o OB T ey BATCH nNo,_ /
TT | Sample No. Cf’f«/ / Q \ d;i:d;“v/
V| S - g preTesize] s LAS 1 | 88 |
2Ny et | O 20 65 | N
8 v  — W20 Purhr) 2F |5 b5
4 tvo s.2 ,
0 e — Jo A 20 S5
6 |Zurervi, — - —
7
8
9
10
. on
12
13
14
.15
16 . Co Cl
17 o
18 , ’Rﬂu\\‘ﬁ 13N ﬂbm
19
20
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INTRODUCTION

During'the period under review the compaﬁzh
carried out a programme of geophysical exploratio;;Qas
completed-over areas 1, 2, 4, 6, 8 and 9, (See Fig, 1),

The‘instrument used was an EM16 Electromagnetic
‘unit menufactured by GEONICS LIMITED of Canada.

The V.L.,F. transmitting station used was

N.W, Cape in Western Australia,
WORK DONE

One geophysicist and one field assisfant were
employed on the project in the field between 8th December,
‘1971 and 16th December, 1971, In addition one Geologist
was engaged on the pro ject for 3 days, |

One geophysicist was employed in compilation of
the data and réport preparation between 18th December, 1971
and 10th January, 1972, |

GEOPHYSICAL RESULTS

A VLF-EM survey was conducted in the Sliding Rock
Mine area over a period of six days, using the EM16 VLF

electromagnetic unit, manufactured by Geonics Limited,
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Canada, The only statio# received with sufficient strength
to be used was North West Cape, Australia, '

The instrument is.designgd to measure the in-phase
and out of phase or quadrature components of ihe secondary
field due to conductors withi# the ground, relative to the
primary field, ' The measured values were found to be accurate
to ¥ 1% in quiet areas and I 3% in anomalous areas,

METHOD OF SURVEY

The spacings of the traverses varied from 200 to
1000 feet, and-the feading interval was either 50 or 100 feet,
| Measurements were taken of the in-phase and
quadraturé components of thé secondary field,
The instrument was orientated perpendicular to
the direction to N.W. Cape and faced north, unless otherwise

indicated,

METEOD OF INTERPRETATION

Intérpretation was made by a visual examination
of the traverse profiles, and by filtering the inpphase
data by a méthod proposed by Fraser (Geophysica, 1969),
The filter includes 2 difference operator to
- transform zero crossings‘into peaks, and a lowe=pass smoothing
operator to reduce noise. Thus ihe data becomes less noisy
and contourablé,
Fraser recommends a reading interval of 50 feet

rather thar 100 féet, since anomalies from near=surface



'-3-

0 94

conductors will have poorly defined waveforms for a 100
foot station interval, and will alias as deeper conductors.
However,.this may be overcome bf an.examination of the
traverse profile, Surface conductors are separated from
those at depth by observing the negative quadrature signals
compared to the usually positive or zero ones { quadrature
follows the inphase polarity) from surface targets, Weak
conductors in a fault or shear zone give a positive quadra;
ture whereas better conductors produce a negative response,
An indication of the depth of the target is the
horizontal distance between the maximum positive and negative
readings, which &s about the same as the actual depth from
the ground surface to the centre of the effective area of
the conductive body. This point is not the centre of the

body, but somewhat closer to the upper edge,

RESULTS
BLACK RANGE SPRING _ AREA 1

The in-éhase component has been filtered and a
contour map produced, The anomalies irend app;oximately
parzllel to the grid baseline.

For the anomalies at 994N from 955E to 990E and
at 992N from 1000E to 1010E, the quadratufe is zero or
positive indicating either that the source is shallgw, or
of a medium to poor conductivity,

On the other hand, the anomaly ranging from 1000N
to 996N between 985E and 1010E shows a zero or megative

quadrature on its profiles, indicating a deeper source or a



better conductor.

negative values on the profiles, depths to the conductors
are of the order of 200 to 300 feet for the former anomalies,

and 200 feet for the latter,

accurate,

AREA 2

Lire 105E

Line 115E

Line 125E

From the distance between maximum positive and

{see map)

Relation of quadrature to inphase polarity,

Position of anomaly
12 = 155 (telephone line?)

17 -
27 -
36 =
45
9 -
22 =
31 -
37 -
48 -
3 -
11 -
19 -
29 -
39 -
44

205
315
315
505
115
285
335
415
505
65
135
215
328
41 5
46 S

(fault)

(telephone line,fault)

(telephcﬂerline ?)
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These figures are by no means

Quadrature

negative
negative
Zeroc

zZero

positive
negative
positive
positive
positive
negative
zZero

negative
zero

negative
negative

negative

|

The negatives responses are usually of more interest

than the positive or zero ones,
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FAULT LINE GRID ARBA 2

The grid baseline was layed parallel to the fault
as marked on the map of Area 2, using station 105 on line
115E as a reference point,

For all traverses from 2500 SW to 1000 SW crossing
the anomaly in that region, the qnadratute is negative or
zero with respect to the in-phase component. This suggests
that moderate conductoré may be present, »

The anomaly on lines 500 SW, 0, and 500 NE has
its largest wvalues near the telephone line., The negative

quadrature, suggesting a good conductor, also suggests that

the anomaly may be'wholly or partly due to it. The presence

of iron pipes in the vicinity of the mine may have influenced
readings in that region,

On the northe-west ends of 1500 NE and 2000 NE,
the anomaly near the Pound'éuartzite has a positive quadrae
ture with respeect to the’ih-phase component, indicating
shéllow or poor conductors.

AREA 4

In this area, for which the profiles have not
been drawn, anomalies are relatively small, and because of
the wide traverse spacing, they are not easily correlated
from one line to another, Quadratures are poéiiive or zero

for all anomalies.
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AREA 6

As for area 4, no profiles have been draﬁn and
the anomalies are difficult to contour. Some of the largest
anomalies occur along the telephone line, and the quadra=-
tures for anomalies on or mear it are strongly negative
because of its high cunductivity.

The remaining anocmalies have positive or zero

qﬁadratures except for those on 6000E, 6500E, and 8B0OOE,

AREA 8 AND AREA 9 (see map)

Grid 1
The quadrature is negative indicating a moderate

conductor, and the order of depfh in 50 to 150 feet,

Line 2
The anemaly at the southeast and is covered by
Grid 3 which shows positive quadrature indicating a poor

conductor,

Line 4
The anomaly at 0 is covered by Grid 5 which
’shows a variabie quadrature, -
Line 6
There are no significant anomalies,
Line 7 | |
An anomaly with negative quadrature appears at

500N,
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L.G, NIXON
L.G.B, NIXON & ASSOCIATES

24,.1,1972
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SUMMARY

SML 536 has been investigated by Endeavour using geological,
geophysical and geochemical surveys over selected areas of the lease.
A percussion air drill programme of 6 holes totalling 765 feet was
designed primarily to test the two most promising prospects. These
were the extensions of the Sliding Rock copper lode and the Mississippi
Valley type lead-zinc potential of the Black Springs area. The latter
’area-axa& proved inaccessible for the available types of drill rig,
and a substitute target of similar geology but lower potential was

selected on the basis of available access.

One hole, PDSL 3, intersected mineralisation. The intersection
in Parachilna mudstones, and which forms the north east extension of the
Sliding Rock copper lode, assayed 0.42% Cu over 40 ft. with a best value
of 0.82% Cu over 10 ft. Further drilling at the mine area was hindered
by excess ground water, unsuitable equipment and lack of drilling
supplies, and additional drill holes are required before the prospect is
abandoned. The future intersections, however, would need to be considerably

better in grade than the best obtained during the recent programme.

The Black Spring area lead-zinc potential has not altered.
It is clear, however, that high manganese contents with the Ajax
Limestones in the No. 6 area may be the cause of apparently anomalous
zinc content in rocks, soils and stream sediments. Whilst this factor may
affect the geochemical values, the geophysical anomalies at Black Springs-

Area need further explanation.

It is recommended that a further programme, using a diamond
drill, should be attempted after additional detailed geological,
geochemical and geophysical surveys have been completed at Black Springs.
The use.of a helicopter may be required to move equipment. The costs of
this programme, plus some additional work on Sliding Rock copper lode,

should be borne by an incoming partner in exchange for equity.

AUTHORITY

Special Mining Lease 536 was granted to Endeavour Minerals N.L.,
Adelaide, by the government of South Australia with tenure commencing on
21st January, 1971.



1.00 INTRODUCTION : ()1;253

1.01 Location and Access

Special Mining Lease 536 is located approximately 300 miles
north of Adelaide in the Flinders Ranges. Warraweena Homestead lies
within the lease, 17 miles east of Beltana township. Beltana lies on

the main Adelaide-Leigh Creek road. (Refer Fig. 1.)

Access to the lease is good as Leigh Creek’is serviced>by
regular air services, and hire vehicles are also obtainable. Access
within the lease is difficult due to the mountainous terrain. Rough
tracks run along the broader valleys but much of the area is
inaccessible for a conventional truck mounted rig, making it difficult

to test all areas.

1.02 Leases

SML 536 extends from longitude 138°34E eastwards to 138043"E,
and from latitude 30°45"S southwards to 30°47"s. It is just under
20 square miles in area with approximate dimensions of 8.5 miles from

east to west and 2.3 miles north to south.

1.08 Geography and Climate

Throughout the lease, the Pound Quartzites form high abrupt
ridges and massifs rising several hundred feet above the valleys. The
lower areas appear to be associated with less competent limestones but

there is an absence of karst topography in the area drilled.

There are extreme seasonal variations experienced in this area
ranging from higher than 38°C in the summer months through to occasional
snow drifts in the higher ranges in the winter season. Annual rainfall

averages 5-6 inches, but is erratic in seasonal distribution.

1.04 Area History and Previous Work

The lease contains the abandoned Sliding Rock mine and the

abandoned Green Rock copper mine as well as several old copper prospects.

The Sliding Rock mine produced about 1,000 tons of copper matte
and copper ore between 1871 and 1877 but was closed by water flooding the
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mine. Production statistics of the Green Rock copper mine are

.unavailable. ) 0130

i

During 1942, the South Australian government placed a water
reserve over the Sliding Rock mine area. This reserve is still current
and serves as the auxiliary water supply to the Leigh Creek township.
The area granted has dimensions 2,640 ft. by 2,640 ft. and includes
the smelters, open cut, original shaft (1871), the main shaft (1899)
and the immediate extensions of the Sliding Rock lode. The reserve
extends northwards to the Sliding Rock creek. No mining is permitted
within the boundaries of this water reserve. Exploration work is,
however, permissable. For details of the extent of the reserve, refer

to Figure 2.

Duriﬂg 1971, the lease was granted to Endeaveur and was mapped
geologically at a scale of 1 inch to 2,000 ft. by D.S. Trail (L.G. Nixon
& Associates). This work was based on an interpretation of an
uncorrected enlargement of air photographs with follow up field work.

A comprehensive geological report. accompanies this map.

Geochemical surveys, incorporating rock, soil and stream sediments
have been completed in selected areas. Soil samples were taken adjacent
to and within the Parachilna Formation and the Ajax Limestones and in the
Sliding Rock mine area. Stream sediment surveys covering the lease area
had been completed by E.Z. Industries prior to 1971 and these data were

obtained from the Geological Survey of South Australia.

Geophysical surveys, using VLF.EM, have been completed over the
more prospective areas by Endeavour, namely the Black Range Springs
area at the eastern most end of the lease, and the Sliding Rock mine
area during 1971-72. (L.G.B. Nixon & Associates Quarterly Report No. 3
1972.)
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2.00 GEOLOGY
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2.01 Geology of the Prospect

The lease area is underlain principally by the uppermost
Adelaidean Pound Quartzite Formation, the Lower Cambrian Parachilna
mudstone/sandstones and the Ajax Limestone Formations. In the northeast
corner of the lease a sequence of Sturtian and older Marinoan tillite
and shale are thrust against the Ajax Limestone and Pound Quartzite.
Small diapirs have intruded planes of weakness, including the thrusting

of tillites over the younger Hawker Group.

The dominant structural feature within the lease ié the
complicated syncline which extends along Sliding Rock creek for three
and a half miles west of Warraweena Homestead, and for about two and a
half miles to the east. The fold axes within the lease trend usually
between northeast and southeast, but have no strongly preferred

direction.

A comprehensive report on the geology of the prospect including
stratigraphy structure and geological history, from which the above notes
have been summarised, has been compiled by L.G.B. Nixon & Associates
(D.S. Trail 1971).

2.02 Economic Geology

The recently completed drilling programme was planned towards
locating mineralised structures within the Cambrian sediments, notably the
Parachilna and Ajax Limestone formations. Numerous pits and shafts had
been excavated during the late 1800's within the Cambrian formations, most

of which are located within a mile of the Sliding Rock mine.

The Sliding Rock mine was sunk on a mudstone:ironstone lode
reportedly containing the oxidised minerals malachite, cuprite and
native copper. The ore body lies in a fault zone cutting the northern
limb of an easterly plunging anticline, thereby separating the Pound
Quartzite on the west from the Ajax Limestone on the east (D.S. Trail
1971 p.28).

Geochemical soil surveys lve indicated the zinc and copper
contents of the Parachilna/Ajax Limestone contact to be anomalous at

several localities. Zinc anomalies also occur at higher stratigraphic

. levels within the Ajax Limestone.
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The extensions qf the Sliding Rock mine lode, together Witb139
several other holes to test the Ajax Limestone/Parachilna formation, ~
were programmed as drilling targets on the basis of geological,
geochemical and geophysical data. The latter were selected as
alternative targets in View of the lack of access to the BlackASprings
lead/zinc anomalies which had been selected as a higher priority target

previously (L.G.B. Nixon § Associates Report No. 3).

r

3.00 DRILLING

3.01 Techniques Used

Between 22nd September and 27th September 1972, drilling was
carried out with a Foxmobile top drive rotary rig designed to drill
both vertical and angle holes. A Schramm compressor was used in
conjunction with the rig. A cyclone hopper and collector box were used

to trap all the cuttings.

Prior to bagging, the sample was split by a Jones Splitter
sufficient times to result in an 8 to 10 pound (weight) composite
sample being taken for assay. A sampling interval of 5 ft. was used
throughout the programme. All holes, bar one, were drilled at an angle
of minus 60° to the horizontal, the remaining hole being depressed at an

angle of minus 70° to the horizontal due to terrain.

The holes were programmed to terminate at a depth of approximately
150 ft. in most cases. Prior to the commencement of the drilling
programme, all drill hole collars were positioned according to eye and to
the accessibility to the rig. .
The original programme called for the drilling of seven holes,

but two of these could not be drilled due to difficult terrain.

There was considerable difficulty in drilling all holes to their

programmed depth.. Briefly, some of the problems were:-

1. The country drilled was not fully suitable for air drilling due

. to water problems encountered at and below the local water table.

2. In some holes there was insufficient water in the hole to allow

the return of samples to the surface.

3. There was little point in using mud down the hole with this
particular rig as some rock formations were too hard for a blade
bit to penetrate, and mud in the hole does not allow the use of the

down hole hammer.
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4. - Any future drilling programme should involve the use of a 0133
larger mud rig capable of drilling through the hard bands with

a blade bit or some suitable mud bit.

3.02 Results of Drilling

A total of six holes was drilled with an aggregate footage of
765 ft. The following table (Table No. 1) sets out the actual drill
hole numbering system used in the field as against the proposed numbering
system detailed in the original work programme (12/9/1972). Unléss

indicated, all hole numbers refer to the current numbering system.

Table No. 1: Correlation of Drill Hole Numbering Systems

Drill Hole Numbering System Original Numbering System
(in order of drilling) (as set out in work programme 12/9/72)

P.D.S.L. 1 P.D.S.L. 6
' 2 4
3 1
4 2

5 Not programmed

6 Not programmed

For drill hole locations, refer to Figure 2. All holes were

prefixed P.D.S.L. - percussion drill sliding lode.

As can be seen from Table No. 1, only four of seven holes
originally programmed were drilled.
.P.D.S.L. 3 (original numbering system) was not drilled as the hole
150 ft. to the NNE (P.D.S.L. 4) showed no signs of mineralisation. The
steep terrain would have made the positioning of the hole extremely difficult.
P.D.S.L. 5 and P.D.S.L. 7 (original numbering system) were not drilled

due to poor access.

P.D.S.L. 1 is located approximately 4,000 ft. WNW from the Sliding
Rock Mine. It was designed to test a zinc bearing ferruginous capping
'(15 ft. in width) in the Ajax Limestone. A vertical shaft was sunk into
this ferruginous capping some years ago. The drill hole collar is
situated 75 ft. south from this capping. Below the top few feet of
limestone, clays containing varying proportions of manganese were intersected,
possibly Parachilna formation. Although the hole was terminated at 130 ft.

no sample was returned from 80 ft. so further drilling was not justified.
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The penetration rate of the drill between 80 ft. and 130 ft. was quite
rapid, suggesting clays between these depths.

The ironstone outcrop had a southerly dip and it is anticipated
that the projected ironstone capping should have been intersected

within the first 80 ft.

P.D.S.L. 2 is situated approximately % mile southwest of the
Sliding Rock Mine, almost at the convergence of two faults. The hole
had two main objectives. Firstly, to test the geophysical anomaly
present on the 2,500 southwest line and, secondly, té test the Parachilna

formation which may have been squeezed along the fault zones.

This hole was terminated at 75 ft. due to unsatisfactory sample
returns. The hole commenced in limestones down to 25 ft. followed by a
sequence of alternating hard quartzite bands and softer ferruginous
clay material. At the time it appeared that the drill was possibly still
in the Parachilna formation sequence at 75 ft., but further drilling
was not justified as only the more resistent quartzite bands were being
returned to the surface. The clays slurriedand remained in the hole.
Any copper mineralisation present was likely to be associated with these
soft puggy clay seams. The analyses from the 30-75' zone, however, would
indicate that the section is unmineralised and possibly of Pound Quartzite

origin.

Hole Nos. P.D.S.L. 3, 4 and 5 are situated in the Sliding Rock
mine area and were designed to test the extensions of the Sliding Rock
lode. The lode has a mean bearing of N20°E with an easterly dip of
approximately 60° according to old records. For hole locations and drill

logs, refer Appendix 8.01, Figure 2.

P.D.S.L. 3 is situated 150 ft; north of the northern extent
of the old mine workings. It was positioﬁed on a weak geophysical anomaly
indicated by the VLF.EM survey on the 500 northeast line at the base
line. It was also designed to test the northern extension of the lode.
A sequence of Ajax Limestone, mudstones (Parachilna Formation) and
finally quartzites (Pound Quartzites) was intersected. The hole was
terminated at 150 ft. as planned with no mineralisation noted in the
cuttings. Subsequent analysis has indicated the presence of copper

mineralisation between 100 ft. and 140 ft. (Refer Section 8.02, Figure 5.)

P.D.S.L. 4 is situated 150 ft. south of the southern extent of
the old mine workings. It was designed to test the immediate southern
extension of the Sliding Rock lode. A sequence of limestone only was

intersected to 130 ft., the depth at which the hole terminated. A
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combination of excessive water flow and caving of the hole made it
impossible to drill to greater depths. Due to the difficulty of
determining the lode extension, the drill may have been sited too far

to the southeast in stratigraphically higher sections in the Ajax
Limestone. The amount of limestone scree and recent alluvium on the

surface made it difficult to determine formation changes.

It should be noted, however, that both holes P.D.S.L. 3 and
4 were sited by chain and compass method, using descriptions of

previous mine workings as a basis for the surveying of drill hole collars.

, P.D.S.L. 5 is situated 100 ft. to the east southeast of
P.D.S.L. 3 and with the same attitude but a projected depth of 200 ft.
Due to caving, the hole was terminated at 160 ft. With the exception of
the top few feet, a mudstone/shale sequence was intersected. From 50 ft.
to 80 ft., the mudstones contained minor amounts of finely disseminated

sulphides in which only pyrite was identifiable.

P.D.S.L. 6, situated approximately 8,000 ft. east northeast
from the Sliding Rock mine area was designed to test the extension of
the Pound Quartzite/Ajax Limestone contact of the Sliding Rock mine
fault. It was located 125 ft. south of a small ironstone outcrop in the
Ajax Limestone, designated as a copper show on the geological map
(D.S. Trail 1971). The drill intersected a few feet of limestone grading
into clayey sandstones and intersected a hard ironstone formation at
108 ft. The hole was terminated at 120 ft. in ironstone as no sample was

returned from 110 ft.

It should be noted that the 'copper show' as per D.S. Trail
geological map is a relatively recent pit excavated by the Landowner's
son twelve months ago in search of gold. The Pound Quartzite/Ajax

Limestone contact was not intersected due to drilling difficulties.

2]

3.03 Provisional Conclustions

1. The drilling programme was not altogether successful in
reaching the full programmed depths, mainly because the country drilled
was not fully suited to air drilling. Future drilling programmes should
involve the use of a larger mud rig. Unfortunately, the terrain is

unsuitable for the use of larger rigs, especially on the steeper slopes.

2. P.D.S.L. 3 was the only hole drilled to completion with sample
return as laid out in the original programme. An acceptable depth,

however, for sampling and assay purposes was reached in hole nos.
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P.D.S.L. 1, 2, 3, 4 and 5 but not P.D.S.L. 6.

3. No visible copper mineralisation was noted in any of the holes,
although this was probably to be expected considering the type of

mineralisation sought, i.e. oxides of copper in a clay matrix.

v

4. Even from the drilling of the holes in the Sliding Rock mine
area, viz. P.D.S.L. 2, 3, 4 and 5, the origin of mineralisation¥is not
clear. Several factors are, however, apparent. The‘lode reportedly
strikes at N20°E and transverse to the regional strike. The fault
located to the northwest of the mine has a mean strike of N40°E. It is
doubtful, therefore, whether the copper mineralisation is associated ‘
with the major fault zone. It is envisaged that secondary enrichment has
taken place within a past water table along a shear (N20°E) or tension
fissure near the apex of the easterly plunging anticline into which the
old mine workings were excavated. This shear zone may have intersected
a sequence (portion of the Parachilna Formation?) containing copper
mineralisation. Drilling, as evidenced in P.D.S.L. 4 and barren pits

to the southwest of the mine area, suggests that mineralisation may be
localised to the immediate mine area and, in fact, the richest sections

were mined out during the nineteenth century.

4.00 ANALYSIS

4.01 Techniques Used

All samples were analysed by McPhar Geophysics Pty. Ltd. of
Adelaide. Samples were assayed for the elements Cu, Zn and Co by
A.A.S. method. Drill cuttings from the field were bagged in 5 ft.
intervals but had to be coupled together into 10 ft. intervals prior to
analysis. These 10 ft. samples were then dried, crushgd, pulverised

and finally subjected to analysis.

4.02 Results of Analysis (Section 8.02)

Assay results, together with drill hole profiles, are plotted
together on Figure Nos. 5, 6, 7, 8 and 9. Background values vary for
each hole but values of 20-70 ppm Cu, 40-200 ppm Zn and 40-60 ppm Co are

frequent. They appear to represent ummineralised formations intersected.
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In P.D.S.L. 1 (Figure 3) the Cu and Co values parallel each
other. The Zn profile values are higher than background with values
up to 980 ppm Zn recorded. Manganese coatings on chip returned were

abundant in this hole.

In P.D.S.L. 2 (Figure 4) analytical values decrease rapidly
from 30 ft. to 75 ft., indicating that this section is unmineralised and

possibly of Pound Quartzite origin.

P.D.S.L. 3 (Figure 5) intersected 0.82% Cu between the 100 ft.
and 110 ft. depth interval and 0.42% Cu over the 100 ft. to 140 ft.
interval. Corresponding Zn and Co values over these depths are tabulated
below (Refer Table 2},

Between 100 ft. and 105 ft., heavily ferruginised mudstones
were described in which possible rich zones may be present. Significantly
high cobalt and occasional zinc values were noted ‘outéide the main

copper intersection in higher sections of the Parachilna Formation.

Table 2: Selected Assay Results from P.D.S.L. 3

Sample Description Cu (ppm) Zn (ppm) Co (ppm)

P.D.S.L. 3 100-110' 8,200 60 20
110-120" ' 1,600 145 - 80
120-130' 5,000 290 310
130-140! 2,000 260 310

These Cu values, although initially encouraging, appear to fall
well below the average grade mined in the late 1800's. It should be
kept in mind that P.D.S.L. 3 is only 150 ft. beyond the extent of the

old workings .

P.D.S.L. 4 (Figure 6) drilled to the immediate south of the

old mine workings, failed to intersect the lode as indicated by analysis.

P.D.S.L. 5 (Figure 5), 100 ft. to the east southeast of
P.D.S.L. 3, showed no values of economic interest, the highest values
being recorded at the 80 ft. to 90 ft. interval which are 110 ppm Cu,
200 ppm Zn and 45 ppm Co respectively. The minor sulphides noted between
the 50 ft. to 80 ft. interval are not reflected in the assay results.
This section reflects unmineralised Parachilna formation. The anomalous
values recorded in P.D.S.L. 3 were not repeated in P.D.S.L. 5 as the hole

was terminated before the projected lode was intersected.
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P.D.S.L. 6 (Figure 7) failed to intersect any economically
interesting zones. It should be noted that this hole was terminated

prematurely due to lack of sample return.

4.03 Provisional Conclusions

1. With the exception of P.D.S.L. 3, the analytical results from
the Sliding Rock mine area are not of economic interest. The assay
results from P.D.S.L. 3 of 0.42% Cu over 40 ft. are less than those
mined in the 19th Century. However, within the 10 f%. section of

0.82% Cu, there could be rich zones with values approaching 2% Cu.

2. P.D.S.L. 4, also stopped prematurely, has indicated that the
Parachilna Formation has deviated towards NE-SW in strike and it is

still not concluded whether the lode extends southwestwards.

3. The Sliding Rock lode is structurally controlled within the
Parachilna Formation adjacent to the Sliding Rock fault, and possibly
by the apex of an easterly plunging anticline. Ore grade is possibly
controlled by the action of varying water table levels during recent

geological time.

4, The present drilling programme has indicated that the Sliding
Rock lode extends northeastwards at least 150 ft. beyond reported

workings but may be dissipating in grade.

5. The zinc values encountered in P.D.S.L. 1 of Anomaly 6 area (Figure 8)
have 1nd1cated that the ferruginous, part manganiferous, cappings
occurring within the Ajax Limestone formation can yield seemingly

anomalous base metal values without being related to economic mineralisation.

5.00 CONCLUSIONS

1. The drilling programme was not completely successful as the

rig used proved inadequate. The country in this area is not fully

suited to air drilling in view of the near surface water table. A

smaller rig capable of coring would have been better suited to the terrain
and difficulties encountered below the near surface water table would have

been reduced.
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2. The rugged Black Springs area (Figure 8) in the eastern flanks
of the lease was designated number one priority for the original drilling
programme. This area is a prospective target for lead/zinc mineralisation
as evidenced by geochemical and geophysical surveys. Unfortunately,

no drilling contractor contacted possessed the necessary drilling

equipment for the Black Springs region at the programmed drilling period.

A substitute area,, priority 6 (Figure 8) was drilled
(P.D.S.L. 1) for prospective Mississippi Valley type zinc deposits because
of better access. P.D.S.L. 1 was virtually a wildcat hole but yielded
cuttings with zinc analyses higher than background up to 980 ppm Zn.
It is uncertain, but probable, that the scavenging nature of manganese,

noted in the cuttings, has a beneficial effect on the zinc content.

It is emphasised that this area is considerably less prospective
than the Black Springs area with its potential lead/zinc Mississippi

Valley type mineralisation.

3. The Sliding Rock Mine extensions were drilled (Figure 8)
and indicated that the lode continued at least 150 ft. to the northeast
of the old workings. Drilling failed to define the southwestern extension,

but it may still be present.

0.82% Cu was analysed over a 10 ft. interval in P.D.S.L. 3
at Sliding Rock Mine, with possible rich zones within the 100 ft. to
105 ft. section in which heavily ferruginised mudstones were described.
These grades are well below the ore grade worked during the nineteenth

century.

The Sliding Rock lode appears to be associated with the
intersection of a structural feature within a section of the Parachilna
Formation. It is clear from P.D.S.L. 5 that the undisturbed mudstones

(Parachilna Formation) are not mineralised.

The original objective of defining a lode structure with grades
in excess of 5% cbpper has not been attained. Further drilling at
Sliding Rock would be required, however, to negate the possibility of a

southwestern extension of the lode.

4. Drill holes located on the southwest (P.D.S.L. 2) and northeast
(P.D.S.L. 6) extensions of the Sliding Rock fault did not define

mineralisation. At the P.D.S.L. 2 location, it is doubtful whether
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Parachilna formation is represented. At the latter location, a

further drill hole would be required to elucidate the section due to

the termination of P.D.S.L. 6 before target depth was reached.

6.00 RECOMMENDATIONS

1. The mineral potential of the SML 536 area has not been

changed substantially by the present programme.

The Black Springs area requires exploratory diamond drilling
based on the most prospective geochemical and geophysical targets. It
may be necessary to use a helicopter to assist the movement of drill
and supplies. Before drilling takes place, however, it would be
desirable to prepare a detailed geological map of the Ajax Limestone
zone, using a closer grid interval than that available. Additional
detailing of the ge0physicai anomalies and checking of sub-outcropping
rock geochemical data-shquld be applied. The cost of such a‘project

has been estimated to be approximately $15,000.

2. If such a drill programme is approved at Black Springs,
additional check diamond drilling should be used to clarify the
potential of the Sliding Rock lode extensions. The cost of this work
is estimated at $8,000.

3. Further checking by VLF.EM geophysics, roch geochemistry and
geological mappingvcould be applied to areas 3 and 4 in particular by
-the gedlogist assigned to the project. This cost is estimated at
$3,500. '

4. It is recommended that the projects outlined in 1 to 3 above
should be proposed as a joint venture to interested companies in return

for equity.
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DRILL HOLE LOGS
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Endeavowr O Company NL.

ROTARY/PERCUSSION SAMPLE LCG

RIG

Area WARRAWEENA - SLIDING ROCK P TR FOX MOBILE

Hole No.....P.D.S.L. 1

Co-ordinates.

Total Depth.130' . 37-62

Date 22/9/1972 .

Drillers W.L. SIDES & SON

Sample Depth

Assay No. Rock - Typé

DESCRIPTION

|Hole collar: situated ZS' bearing>195O from

shaft.

Hole declination: -60° to the horizontal.

Hole altitude: NlSOE .

Bit: 4 3/4" blade bit.

0-5"

Mottled brown-buff and light grey friable

ciays and limestone.

5-10"'

Limestone

Buff coloured, sample intervals comprising

mostly buff clay particles together with -30%

' hard light grey limestone chips.

10-15"'

Limestone

Buff coloured sample interval - comprising

& Sand-

buff friable clays exhibiting manganiferous

-{stone

staining; light grey limestone and hardened

clayey sandstone particles.

15-20!

Ironstone

Buff coloured sample.intervals comprising

Sandstone

massive hard ironstone, red/brown ferruginous

sandstone, hardened clayey sandstone and a

small %-age of limestone.

" 20-25"

Sandstone

Buff coloured sample interval comprising 40%

Limestone

light grey hard limestone 50% buff clayey

hardened sandstone containing a .small %-age

of lime. Remainder of sample consists of

ironstone.

Buff coloured sample intervals comprising

25-30"

Clays

ostly friably brown and grey clays, small

fs-age (15%) of ironstone and hardened sandstones.

30-~35"1

Fan coloured sample intervals comprising mottled

ferruginous friable yellow/brown/grey clay

particles - balled returns.

35-45"

Clays

Sample intervals vefy similar to 30-35'

interval.

45-50"

Chocolate brown clay returns comprising buff

friable clays with thin seams of manganese.

- 50-55!

Dark brown to grey balled clay returns

comprising mostly friable clays as above but




: Endeavour Oil Company NL. |
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ROTARY/PERCUSSION SAMPLE LOG

|
I
|
l
|
l
|
|
l
|
|

Area. ... WARREWEENA - SLIDING ROCK Claim No.
- Hole No......P:D.S.L. 1 Co-ordinates
Total Depth. 130" ... Date 22/9/1972
Logged by...R..C....DONALDSON Drillers W.L. SIDES & SON
Sample Depth | Assay No. | Rock Type DESCRIPTION

with abundant manganese staining in places.

Also present is a small %-age (up to 15%)

of ironstone with coatings of manganese.

55-60" . Similar to above.

60-65" Dark brown sample intervais'comprising friable

buff and green grey clays with a few ironstone

manganese coated chips.

65-80" Balled clay returns similar to above.

80' water table.

80-130! No sample returns. Hole terminated at
130!

NOTES:
1. Hole commenced 10.15am, terminated 5.30pm.

2. Hole was not makfng sufficient water to

flush returns to surface.

3. Put 50 gallons water down hole - results

negative.

4. Mud required for chip returns.
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ROTARY/PERCUSSION SAMPLE LOG

0145

Area.... WARRAWEENA - SLIDING ROCK xxgjlqum FOX MOBILE
Hole No.......R.D.S.L...2 . Co-ordinates........
© Total Depth.751"........ 2286 Date 23901972
Logged by...R.C.. DONALDSON. Drillers W.L.. SIDES & SON
Sample Depth | Assay No. | Rock Type DESCRIPTION
Hole Collar: Situated 500 paces bearing
40° from Smelter Stack. ’ '
Hole Declination: -60° to the horizontal.
Hole Altitude: 300° mag.
NOTE: Hole collar posi%iénéd 100 ft. southerly
from quartzite outcrop.
Bit: 4 3/4" blade. 4 3/4" hammer.
0-5" Red brown top soils fogéther with hardkgrey
limestone chips.
5-10" Limestone |Sample interval comprises hard grey
crystalline limestone chips. 10' - change
‘bit-blade to hammer.
10-15" " As above. B
15-20" Off white-buff coloured sample intérval
‘ comprising creaﬁ coloured limestone chips -
small angular quartz particles within a lime LA
matrix. |
20-25" " Similar to above.
©25-30" Clayey Mauve coloured sample interval comprising

Fandstone |friable mottled ferruginous grey and brown

manganiferous fine grained clayey sandstone.
30' - change bit to blade.

30-40" Similar to above.

40-45" Similar to above except for a few hard chips
of quartzite amongst the ferruginous red/brown
clays - possibly bands of quartzite within the
Parachilna formation??

45-50" Sample interval comprises mostly fine mauve
powder with up to 30% quartzite chips.

50-55" Similar to above —lUD to 30% quartzite chips
amongst fine powder and mauve/red/brown clayey
sandstone chips.

55-60"' Sample interval comprises mostly ferruginous

clayey sandstone particles.

60-65"

Small return only comprising ochre red to brown

B
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ROTARY/PERCUSSION SAMPLE LOG

Endeavour G Company NL.

Area..........WARRAWEENA = SLIDING.ROGK.  Claim No..

Hole No......R.D.S.L..2. ‘ Co-ordinates..

Total Depth..25"........... Date. 23L9/197 2

Logged by...R.C...DONALDSON.........___ Drillers............H.L..SIDES & SON...____

Sample Depth | Assay No. | Rock Type DESCRIPTION ‘
- ferruginous clayey sandstones.

68': Change bit to 4 3/8" diameter hammer,

65-7-1 Water at 68' wet sample comprising mostly
chips of quartzite within a slurry of brown
mauve mud returns. S

7Q--751 Rate of penetratian of drill indicates

alternate bands of hard guartzite with

softer ferruginous material. Quartzite chips

recovered only. Quartz particles typically

sub-rounded and in places are cemented. together

by clay. No material from the softer bands

recovered. Hard bands may be hardened

sandstones or gquartzites? Hole terminated

at 75",

Q-

1. Hole commenced 7.45am, terminated 3.00pm.

2. Possibly still in Parachilna formation but

further drilling not justified as only hard

bands of sandstone or quartzite are

returned. Any copper mineralisatiop is

likely to be associated with the softer

bands which material is not returned to the e

-

surface.




Endeavour Of Company N.L.

ROTARY/PERCUSSION SAMPLE LOG

RIG
CHas XN

Co-ordinates
Date

FOX MOBILE

Hole No.

23/9/1972

Logged by...R.C..DONALDSON. ... ... . Drillers

Assay No. DESCRIPTION

Hole Collar: Situated 340 ft. bearing NZOOE

from original shaft, thence 115 ft. bearing

110°.

JHole declination:

—60o to the horizontal.

Hole Altitude: 290° mag. of N70°W.

|
|
|
|
|
|
l
|
|
|
|
: Total Depth.150.".
’ .
|
I
|
|
|
|
|
|
|
|
!
|

Bit: 4 3/4" hammer,

Réd brown top soils and clays with light

brown limestone chips.

Limestone

Sample interval comprises grey crystalline

hard limestone chips.

As above.

Mudstone

Change - sample interval comprises 80%-85%

Limestone

friable dark grey, green, brown claystone

particles. Remainder of sample consists of

limestone.

Mudstone

Sample _interval comprises almost entirely

friable dark grey, brown § green/grey small

claystone chips - chips very small. 25' -

change bit to 4 3/4" blade.

Medium grey coloured sample intervals

comprising >95% friable grey claystone chips.

tH

As above. Chips are probably fromya grey

nudstone or shale.

As above - a small %-age of chips are light

green/brown/grey and brown.

As above - dark grey with minor amount of

olive green and brown clay or mudstone chips.

45-50"

Similar to above - dark grey mudstones.

50'55"

Formation becoming firmer. Comprises mostly

Mudstone

dark grey friable mudstones with occasional

chips of brown mudstone exhibiting very thin

olive green structures or seams probably

related to bedding planes.

Similar to above - dark grey, brown and Khaki

green nudstones.
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ROTARY/PERCUSSION SAMPLE LOG

Eon RS id

Area......... WARRAWEENA - SLIDING ROCK Claim No.

Hole No......P.D.S.L. .3 . Co-ordinates..

Total Depth.150". Date... 23/9/1972

Logged by...R.C..DONALDSON . .~ Drillers........ W.L. SIDES § SON . .

Sample Depth | Assay No. | Rock Type, DESCRIPTION
. 60-65" IGrey coloured sample interval comprising
similar material as above |

65-70" Mudstone |Sample interval similar to above.

70-75" Slight colour change. Sample interval olive
green to grey chips comprisé mostly grey
mudstone - siltstone, with up to 30% buff-brown
mudstone chips. .

75-80" " Similar to. previous iﬁférval.

80-85! " As above, except for a greater %-age of
brown-buff-olive green mudstone siltstone
chips,

85-90! " Similar to above.

90-95 " Colour change - buff coloured sample interval
comprising buff, ochre red, brown and olive
green_mudstones ethbiting bedding.

95-100" " Similar to above.

100-105", Colour change - red brown sample interval

i comprising heavily ferruginised mudstones
similar to those described above.

105-110" " Green grey coloured sample interval comprising

o light grey, brown, olive green and ochre red
mudstones exhibiting bedding;uw

110-115" " _|Brown to grey coloured sample interval
comprising similar materiél to above. A few
chips contain very thin seams of manganese?

115-120" " Brown coloured sample interval comprising chips
similar to above.

120-125" " Similar to above - light grey, brown, olive
green, ochre red mudstone chips.

125-130°" " Similar to above,

130-135" " "noon

135-140' " "ooon

NOTE: 138' - Penetration rate of drill

indicates a change of country - harder.

—

- 140-145

Quartzite

Brown coloured sample interval comprising
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Endeavour Cff Company NL_

ROTARY/PERCUSSICN SAMPLE LOG

Area..... ...WARRAWEENA .~ SLIDING. ROCK. Claim No.

0149

Hole No...... PoDSaL B Co-ordinates

Total Depth..1501'.......... Date 23/9/1972

Logged by....R.C....DONALDSON Drillers W.L..SIDES § SON . .
Sample Depth | Assay No. | Rock Type DESCRIPTION .

-

balled clay returns with 50% of chips being

quartzite.

7

Sample interval comprises quartzite chips.

145-15-!

Hole terminated at 150'.

NOTES:
— ll Hole commenced 3.30pm, terminated 7.45pm;
2. Water table 140! - lying on top of
quartzite.
3 No copper mineralisation noted although
could be-contaihed within the fines.
4. Commenced in Ajax Limestone, drilled

through the Parachilna into the Pound

Quartzite.

i 40

S
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Endeavour Ol Company NL.

0150

ROTARY/PERCUSSION SAMPLE LOG . - i

Claim No.

Area... WARRANEENA - SLIDING ROCK
Hole No......R.D.S. L. 4. Co-ordinates
Total Depth..130! 3282 Date 24/9/1972:25/9/1972
Logged by....R.C.DONALDSON. ... Drillers W.L. SIDES § SON
Sample Depth | Assay No.| Rock Type DESCRIPTION
Hole Collar: Situated 362 ft. bearing 520°W
from original shaft, thence 100 ft. bearing
110°,
Hole Declination: -60° to the horizontal.
Hole Attitude: 305° magnetic.
Bit: 4 3/4" blade.
NCTE: Ground surface sloping -15° to the NW.
0-5! Limestone |Sample interval compfises minor amounts of
red brown soils with light grey/cream/brown ,
Limestone chips. §
5-10' Limestone Light grey/cream limestone chips.
NOTE: Hole not standing up - caving. (
Move rig 15 ft. bearing 3050.;Ang1e of hole b
changed to -70° to the horizontal.
START NEW HOLE |
0-5! ' Limestone |Sample interval comprises mostly grey F”“““?"~
' crystalline limestone. : : i %
5-10° " Similar to above.
10-15" " Buff coloured sample interval comprising brown
and grey crystalline limestone.
___15-20" Similar to above. % to¥" chips.
20-25" " "o -Manganese staining. .
25-30" " " woon " "
30-35" " n n "no- "
35-40" " non " "
40-45" " Olive green-gray sample interval 15% brown and
grey limestone chips, 85% fine limestone
powder - ground extremely hard.
45': Change bit - hammer to blade.
45-50" Limestone | 80% of sample interval comprises powdered
limestone; 20% small limestone chips - grey
and brown.
50-55' " Similar to above. 55': Change bit - blade>
55601 tricone bit. Light grey and brown limestone |
chips, much of sample finely ground to
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0151

ROTARY/PERCUSSION SAMPLE LOG

Area.. WARRAWEENA - SLIDING ROCK  Claim No.

Hole No. P.D.S.L.. 4. Co-ordinates
Total Depth...130" " Date
Logged by.....R.C. . DONALDSON .. . . . . Drilters.
Sample Depth | Assay No. | Rock Type, DESCRIPTION

limestone powder,

60-65" : Limestone | Similar to above.

65-70" " 68' - Slight change of penetration of drilling

rate - faster. Slight colour change - sample

interval mainly grey with minor amount of

light brown powdered material. Sample

consists essentially of grey limestone as

above.

70-75! " Beige brown coloured sample interval

comprising grey limestone chips amongst a

brown powder.

75-80' " Drilling rate slower. Sample interval ,
comprises grey limestone chips in a light L‘—f?
grey powder, : V é

80-85' o Similar to above. | |

85-90' " | Beige coloured sample interval comprising smal®™ "~

chips of grey crystalline limestone in a

beige to grey powder

90-95! Slightly faster rate of Denetration. Sample

interval similar to above.

95-100"' : ‘ " Sample interval similar to above.
100-105! : Similar to above.
106' - Water
105=110" Limestone | Wet sample comprising datk grey fine grained-

medium grained limestone chips. Thin veins

of calcite noted in some ohipc

110-115" " As above - water flow increasing - approx.

400 gallons/hr. - saline.

115-120! " As above.
120-125" 1" 1" 1]

125_130! " 1" 1t

Hole terminated at 130' in dark grey crystalline

limestone.

NOTES:

1. Hole commenced 4.00pm 24.9.72. Terminated

[
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Endeavour Oil Company NL.

ROTARY/PERCUSSION SAMPLE LOG

0152

Claim No........

Area..... WARRAWEENA - SLIDING
'Hole No.......P.D.S.L. 4 Co-ordinates.
Total Depth...130" Date 24/9/72-25/9/72
Logged by....R.C..DONDADSON . .. . . Drillers W.l..SIDES.§ SON_. .. .. ..

Sample Depth

DESCRIPTION

.5.30pm 25/9/72.

2., Water flow at 130' bhetween 680 & 700

gallons per hour.

3. Hole starting to cave due to water pressure

and flow rate.

4. No sign of mineralised zone.

ORI Voo
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Endeavour Of Company N.L. |

ROTARY/PERCUSSION SAMPLE LOG

0153

26/9/1972

Area.......... WARRAWEENA - SLIDING ROCK xxa§;ENn
Hole No. P D-S-L > Co-ordinates..
Total Depth...160" <8:77 Date

Logged by...R.C. DONALDSON I Driflers

Sample Depth Assay No. Rock Type

DESCRIPTION

Hole Collar: Situated 100 ft. bearing 110°
magnetic from hole PDSI, 3.

Hole Declination: --60O to the horizontal.

Hole Altitude: 290° mag. or N70°W.

Bit: 4 3/4" tricomne.

0-5!

Topsoils

Sample interval comprises red/brown soils,

ferruginous and olive green clays with up

to half of sample containing brown limestone

chips? - react slightly with car battery acid.

5-10"

Weathered

Buff coloured sample interval comprising

mudstone’

brown and red clays, light brown limestone?

minor

chips and light grey mudstones exhibiting

limestone

manganiferous staining.

10-15"

Weathered

Buff coloured sample interval comprising

Mudstone

mostly olive green to grey'and brown

Shale

(weathered) hardened mudstone chips.

15-20"

Sample interval very similar to above.

Mudstone

Colour, change - dark greyAsample interval

_20-25"

comprising fine grained grey mudstone or shale.

25-30"

As above. 30': Change bit to 4 3/4" blade.

_ 30-35!

Sample interval comprises grey mudstone with

occasional ‘chips of weathered-brown mudstone.

35-40"

n

As above. 40': Water intersected.

Mudstone

Similar to above - dark grey to grey green

_40-45"

Shale

mudstone - shale chips.

45-50!

Similar to above.

50-55!

Similar to above except occasional chips (dark

grey only?) exhibit finely disseminated small

pyrite crystals.

55-60"

Again minor amounts of finely disseminated

pyrite crystals noted. They do not appear to

be associated with any other common association

minerals and may therefore be syngenetic pyrite.

rn

Similar to above, a few chips exhibit minor

60-65"

amounts of finely disseminated pyrite.
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Endezvour O Company N.L.

ROTARY/PERCUSSION SAMPLE LOG

Area..... WARRAWEENA - SLIDING ROCK Claim No.

Hole No. P.D.S.L..5 Co-ordinates

Total Depth.. 160 .o " Date.............20/9/1972

Logged by....R.C....DONALDSON. . Drillers W.L.. SIDES & SON

Sample Depth | Assay No. | Rock Type. DESCRIPTION
. 65-70" Similar to above interval. 3 to 4 chips
| contained minor gquantities of pyrite,

70-75" Mudstone | As above.

75-80" Shale As above.

80-85" Sample interval comprise§ mostly light green
grey mudstone (85%) showing partial weathering
éiving some chips a brown colouration, |
especially along bedaing planes. Remainder
of sample comprises dark grey mudstones. No
sulphides noted.

85-901 Similar to above.

90-95! Mudstones | Sample interval comprises mostly green grey
mudstone chips similar to previous interval.

95-100" Similar to aboye, ‘

100-105*" As above.

105-110" As above,

110-115", As above.

115-120" Colour change in water - khaki green.

. Sample interval comprises mostly green with
some brown (weathered or ferruginised)
. mudstone chips.

120-125" u As above. )

125-130" Similar to above.

130-135" Similar to above - the %;age of brown and

) green brown chips increasing. Ferruginous
thin seams noted throughout mudstones.

135-140" " Similar to above.

140-145" Light brown and olive green mudstone chips
ferruginised along bedding planes.

145-150" Similar to above.

150-155" Sample interyal contains fall in material
possibly from the 50-80' section. Sample
comprises light brown and olive green
mudstones with large chips of dark grey
mudstone.
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Endeavour G Company NL.

ROTARY /PERCUSSION SAMPLE LOG 0 1 5 5 '
€.
Area....... WARRAWEENA - SLIDING ROCK  Claim No.
Hole No......... P.D.S.L. 5 Co-ordinates.................
Total Depthléo' ............ -Date 26/9/1972
Logged byMMBLQLWPQNALP§Q§MWNWWWNWWM“ Drillers......... W:L. SIDES § SON
Sample Depth Assay No, Rock Type DESCRIPTION

- 158-160"

Sample interval has more fall in paterial

than previous sample,t’

160': Hole caving in - drill pipes stuck

in hole. Pulled back about 40 ft. to

clear bit.

Hole caving continued - could not get

back to bottom.

Hole terminated at 160!'.
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ROTARY/PERCUSSION SAMPLE LOG

- Endeavour Gl Compary N;L.

RIG

Area...........NARRAWEENA - SLIDING ROCK  gy¥No._  FOX MOBILE .

Co-ordinates

Logged by....R.C. . DONALDSON .~~~

3.1 " Date.... . 26-27/9/1972

Drillers............ . H.L. ol

Sample Depth

Assay No.

Rock Type DESCRIPTION

- Hole Collar: Situated approximately 8,000 ft.

ENE from Sliding Rock Mine area near a

shallow pit dug into ironstone capping. From

pit drill hole collar is 125 ft, bearing

170° magnetic.

Hole declination: —60o to the horizontal.

Hole Altitude: 350° magnetic.

Bit: 4 3/4" blade.

0-5'

Brown calcareous topsoils and brown nodules

of limestone.

5~10"

Limestone | Light brown to buff coloured sample interval

comprising dark grey crystalline limestone.

10-15"

" Very similar to above.

15-20"

Clay Colour change - chocolate brown sample

intervals comprising brown clay particles

plus up to 20% limestone chips.

20-25"

" Similar to above.

~ 25-30"

Sandstone | Chocolate brown sample interval comprising

mostly brown to olive green-brown friable

clay fragments. Also present are thipn bands

of ironstone and one or two chips of opaline

silica? Drill penetration rate suggests

30-35"

alternating hard and soft bands.

Similar to above.

" 35-40"

Slight colour change - tan to buff coloured

sample intervals comprising friable ochre red

ferrugi nouqﬁflimni.t_ic,)._hm,_o_fuhim_m__

grey, and olive green fine grained sandstone

or mudstone chips. Bedding planes are

accentuated by limonite.

40-45"

Sandstones As above.

45.50!

Very similar in appearance to above.

50-55"

As above.

55-60"

As above,

60-65"

As above,

0156
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Endeavour Off Company NL

| ROTARY/PERCUSSION SAMPLE LOG

Area........ WARRAWEENA..-..SLIDING. ROCK Claim No...oe.

Hole No........P.DoSolin oo Co-ordinates e

Total Depth... 120" . ... ‘Date 202271942972

Logged by....R.C.DONALDSON........ Drillers.............. W.l....SIDES. & SON..ooo
Sample Depth Assay No. Rock Type‘ DESCRIPTION

65-70! Slight colour change - brown to ochre red
coloured sample interval comprising
essentially as above except for an increase
in the amount of ochre red sandstone/mudstone
friable chips. L

70-75" Sandstone |As for 65-70' interyal

. 75-80" | Slight colour change to buff coloured sample.
intervals.comprising'a greater %-age of
chips being limonitic brown sandstones.

80-85" Brown coloured sample interval similar to
above.

85-90! As above.

90-95! " Ochre red coloured sample interval comprising
sandstones similar to above - the greater
percentage being ochre red in colour,

95-100" Very similar to above.

1-0-105"" " Brown coloured sample interval comprising
friable sandstones similar to those observed
above.

105-110! Ironstone | 108': Drilling ﬁenetrétion rate virtyally

_ reduced to a standstill. Sample interval
comprises sandstones as above -(105-108")
then very hard small ironstone chips similar
to those observed on surface where pit is dug.

.'110—115' " Very slow (approx. 1 ft./50 minutes) penetration

rate. No sample return due to a small
quantity of water mudding the hole. Not
sufficient water to blow chip returns to
surface. 110': Change to tricone roller bit.

115-120" " Presumably still ih ironstone - no sample

returns - no increase in water content - small

amount of light brown slurry only being returned

to surface.

Hole terminated at 120°'.
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APPENDIX 8.02

ANALYTICAL DATA - ASSAY RESULTS
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T R = hA - - 5052 MARY STREET
iﬂcpgﬂAR u&@@HEﬁVHgﬁAL RESU LTS UNLEY, SA. 5061
PHONE: .72 2133
CABLE: “PHARGEQ*
R ADELAIDE
Samples from:  ENDEAVOUR OIL 019 ' TELEX: “PHARGED"
Area: » AA82623
Samples of:  DRILL GUTTINGS Sheet No.: 1
Batch No.: CH 4246 Date: 28.9.72
SAMPLES DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED
Sample Description ' :
Cu,ppm| Zn,ppm Co,ppm
PDSL 3 0-10 100 75 40 '
10-20 60 250 80
20-30 130 170 75
30-40 35 | 260 140
40-50 50 | 390 250
50-60 30 620 300
60-70 45 ¢ 2200 4 320
[n<f? 70-80 Lo | 640 40
- 80-90 65 760 240
90-100 360 75 25
~100-110 |=8200 4 60 ot 20 7
~110-120 Y 1600 145 80
—120-130 !} 5000.4" 290 . 310 «f
~130-150 |*2000 + 260 A 310 oA
PDSL 3 140-150 | 700 | 120 | 70 |
— | PDSL 4 0-"10 80 L5 55
10- 20 20 u5 65
20-30 |~ 40 40 75
30- 40 20 40 60
40- 50 20 50 45
50- 60 20 45 50
| (reef3  60- 70 10 40 50
| 70- 80 |20 50 60
80 -90 15 45 45
90-100 15 60 40
100-110 10 40 25
110-120 10 40 30
PDSL 4 120-130 |—15 | 60 130 )
“=|'PDSL" 2 0- 10 L5y 120 L5 )
10- 20 | —=—30 110 30
20- 30 25 70 20
[7145¢  30- 40 [ 10 20 "5
40~ 50 |=—10 15 <5
50- 60 5 20 <5¢ :
. 60- 70 5 20 <5 :
PDSL 2 70- 95 =10 | .15 | <5
~1PDSL 1 010" 10 30 10
10- 20 | 45 120 20
20- 30 10 20 <5
° 0- 40 40 300 40
(78 0- 50 |e—Uu5 | 720 60
50- 60 35 980 55
. 60- 70 | 55 680 60
L PDSL 1 £20- 80 |——65 | 1450 L5
PDSL 5 0="10 50 100 40
. 10- 20 30 85 40
PDSL 5 20- 30 30 120 50
17) @1

ANALYTICAL METHODS: Cu, Zn, Co, by MS following conc.

PREPARATION

Yrarv07 2

1 hour on 0.25 g sample
: Dried and Pulverised

HC10,, leachifor
Ly g
A‘ / *'C A G 1“{
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Tvernar] GEOCHEMICAL RESULT 50.52 ARy sTRCET
R 0160 © PHONE: 722133
. CABLE: ""PHARGEQ"’
' _ , ADELAIDE
Samples from:  ENDEAVOUR OTL L " TELEX: “PHARGEQ"
Area: . AA82623
Samples of:  DRILL CUTTINGS Sheet No.: 2
Batch No.: CH 4246 - Date: 28.9.72
" SAMPLES DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED
Sample Description o ‘
Cu, ppm |Zn,ppm | Co, ppm
PDSL 5 30~ 40 Lo 130 60 .
- 40~ 50..fme55 170 45 -
50- 60 50 160 60
60- 70 65 190 80
70- 80 30 200 100
<y 80-90 | 110~ 200+| 457
e 90 -100=sfreend? 5 210 55
100-110 65 180 Lo
110-120 85 210 45
120-~-130 85 210 80
130-140 50 190 75
140 -1 505 4wmee= 5 190 60
PDSL 5 150-160 60 200 80
PDSL © 0- 10 15 35 35
10- 20 25 |, 95 60
20- 30 40 ¥| 140 «| 100 ./
30- L4O=——750 85 100
T C bO= 50 60 | 130 | 80
(70 50- 60 60 120 80
60~ 70 {0 85 75
70~ 80 65 35 30
‘80~ 90 75 60 L0
90-100 85 45 35
PDSL 6 100-110 -d320 100 60
ANALYTICAL METHODS: ) : : Free o
e
This 1. Signed:, ’//\‘;f \““K Akt
*37807 - o B T . ' Of Tewten oL Anstioln, e . ‘

harsin o0 e
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Figure ‘ 3
ENDEAVOUR OIi. COMPANY N.L.
SOUTH AUSTRALIA

SML 536 WARRAWEENA AREA
DRILL HOLE PDSLI
PLAN & SECTION

AUTHOR,R.C.Dongldson November 1972

SCALE:1"=25' Drawing Number: FO436
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Figure 4
ENDEAVOUR OIL COMPANY N.L.
SOUTH AUSTRALIA

SML 536 -WARRAWEENA AREA
DRILL HOLE PDSL 2

PLAN & SECTION

AUTHOR.R C Donaldson November,1972
SCALE :I'=25' Drawing Number:F0437
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Figure 5
ENDEAVOUR OIL COMPANY N.L.
SOUTH AUSTRALIA
SML 536-WARRAWEENA AREA
DRILLHOLE PD SL 3&5

PLAN & SECTION

AUTHOR: R C Donaldson November,|972
SCALE :1"=25'  Drawing Number:F 0438
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Figure 6
ENDEAVOUR OIL COMPANY N.L.

SOUTH AUSTRALIA
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DRILL HOLE PDSL 4
PLAN & SECTION
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. ‘ T : : AUTHOR:R C Donaldson November,i972
1 ” . , , o : ~ SCALE:I':25' Drawing Number:F0439
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Figure 7
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AUTHOR:R C Donaldson November,i972
SCALE:I"=25'  Drawing Number:F0440
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VESTIGATION IN S.M.L.536

I. ZINC in Ajax Limestone and diapiric rocks 6. ZINC anomaly on Ajax Limestone

2. South-east extension of Slxding Rock lode 7. COPPER around Green Rock Mine

3. COPPER anomalies near base of Ajax Limestone 8. Diapiric rocks with COPPER prospect

4 ZINC at higher levels in Ajax Limestone - 8. Diapiric rocks or sheared Bunyeroo Formation

5. COPPER and ZINC bearing ironstone on Parachilna Formation

X Prospect ‘R Mine
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REGISTERED OFFiCE:

232 VICTORIA PARADE, EAST MELBOURNE,
P.0. BOX 173, EAST MELBOURNE,
VICTORIA, AUSTRALIA, 3002

. = TELEPHONE: 419 2577

CABLES: “COOKOIL" MELBOURNE

Endeavour Oil Company N.L. —

DLW/ajm 24th January, 1973

Director of Mines,

South Australian Department of Mines,
P.0. Box 38, )

Rundel Street Post Office,

ADELAIDE. S.A. 5001.

Dear Sir,

i P SML536 Quarterly Report for period ending
' g 21st January, 1973

No work was completed on the SML536 during the period ending 21.1.73.
| During 1973, a further drilling program to examine the main zinc prospect
located at Black Springs within the licensed area is being considered at a
cost of $13,000. It is not anticipated that such work would be started
, until the cooler months.

Yours faithfully,

|
Chief Geologist ((Mining),; =~
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