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Location map of S.M.L: 294.

Report of aci&v&ixeb by W,R.K.Jones, ConAuZIxng Geologist
for the company.

Suggested initiak exploration programme by DR.P.R.Donovan
0§ McPhar Geophysics Pty.Ltd.

Resume of Aust. Selection Thust's Regional geochemical suivey
in N.E, part of S.M.L. 294, by Dn, P.R.Donovan o4 McPHax
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Notes on the Lady Buxton Coppen -Mine, 0'Donoghues Castle
Coppern Mine and the Blue Mine Conglomenate by Dr.P.R.Donovan
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Mineralogical neport No.76 (0'Donoghues Castle) by 1.R.Pontifex
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MLnenaﬂochaK report No. 37 (Lady Buxton and 0'Donoghues CaAiﬂe)
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Report on Induced Polarnization surveys at 0'Donoghues Castle
Mine and Mcleashes prospect by J.E.Webb of Austral Expﬂonat&on
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This nepont nefens also to-areas outside of S.M.L. 294. 1t has,
therefore, been suitably edited.
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BURRILL AND ASSOCIATE_S PTY.LTD. 0 f} A
Directors: : ¥ - POSTAL ADDRESS

G.H.R. Burrill Suite 7, Capito/ House, 10 William Street BOX X2285 G.P.O.
N.R.K. Jones Perth, Western Australia. 6000 . PERTH. 6001

- TELEPHONE: 232402
TELEGRAMS: “BURMINEX"

10th Febuany, 1970 - WRKJ:JEU

Dinecton of Mines.,
169 Rundle Streeft,.
'ADELAIDE
SOUTH AUSTRALIA

Dear Sin,

SML. 294 - Proghess Report for 6 months ending
 19th November, 1949

On behalf of Non,th Flindesis MéneA' N.L., we pneAent the foflowing synopsis:-

- CompiLation of data 06 phevious wonke)vs was' completed mainky by staff 06
" Geosunveys of Australia until the estabLishment of-dragiing and oﬁﬂ&ce facllities
azt 25 G)LQQM Road, Wayvd%e

o DfL Donovan of McPhar's eritically studied the sediment sampLing 0f Australian
Selection who wifortunately, onby assayed their sampfes fon Copper. Several -
anomalous areds warrant W,thu de,taded WOth Thezse are shown on the accom-
panng p&m

SQverJ’. Induced Polanisation survey !Lcnezs vae fLun nean the 0' Donoghue/s Castle
and Mcleashes prospects by Austral Explonation Services Pty.Lid.  The heport on
his work 4s attached, It shows thaf, the method 4is applicable in the Nonth;-

- Flinders and A5 use wd,ﬁ be extended,

EXPENDITURE:

Access, Au{weying,’ -c0mp!&éa,té0n' of data, assaying,
Consultants, Trnial 1.P. swwey, overhedds - Ceee. $8, 500

C Yowns 6Mh6uU’.
BURRILL & ASSOCTATES Plu.TD.

DULec,to)L
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owoms  MPHAR GEOPHYSICS

PTY. LTD. TELEPHONE

: - "P"ARGEO‘,, 5
ADELAIDE RN i INCORPORATED IN VICTORIA G O v 72 2133
, 50 MARY STREET, UNLBY, SOUTH AUSTRALIA ’%%'
, YSC Postal Address: P.0. Box 42, UNLEY, SOUTH AUSTRALIA 5061 e
- et
MEMDRANDW TO: NORTH FLINDERS MI NES, N.L.
MEMORA\DUM fROM DK, P.K. UONOVAN,
' ~ McPHAR GEOPHYS ICS PTY
TSUBBOT: - [ SUGGESTED INITIAL EXPEORA_

; T R 0N SML. 294,

LT JULg, 1969,

INTRODUCTION

Followmg discus$ions with M. G Stewart"‘
North }Flmders Mines, N.L., and Mr. T. von Sanden of
.the writer bas laid out short expleration pProgrammes
Loch Ness \ou: prospect #gd 0'Dongghue’s Castle Cu-Co

.. Prospect with & view to Eind:mg" drlllm%&targets iny
umnedlaé futu ; N

eblogical sheet (Wooltana) ls;c:
a. but North Flinders aze at _.
"geological map from uapﬁbllsa%




OT'DONOGHUE 'S CASTLE PROSPECT

S b

e

This Cu-Co-Ag prospect consists of lodes in dolomite.
“Blissett's map (65~226) indicates a known strike length of
approximately 900 feet. Oxidation extends to at least 130
«- feet in No. 2 adit. According to Mr. Stewart.there 1s also
chalcupyr ite mineralization in the quartzite to the east. i

- According to Mr. von Sanden, there is another type
- of fu mineralization in the area. ThlS consists of secondary

" Cu minerals within a unit Jnamed the Blue Mine Conglomerate

' . .which runs three miles from Of'Donoghue's Castle to Mcleashes

Mine to the north, parallel te the Paralana fault. The Blue

Mine Conglomerate has not been shown on Map 65-226.

~

Two percussion holes have been drilled .in the dolomite
s, 'to approx. 200' by Geosurveys, but the logs and analyses for
these holes are not available at this time.
N .
For the main Cu-Co-Ag prospect as mapped a grid
. should be laid out as shown superimposed on Map 65-226.  The
' baseline should pass through survey points C and K, and C
" should be designated 24N, OW, The baseline should be pegged
"+ every hundred teet fruu 24N and LON. Side lines should be
pegged on LON, 14N, 18N, 20N and 24N from 21W to 2LE at 100
foot 1nter als .
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The grid should be covered by a magnetometer survey,
and IP test lines should be carried out at 100, 200 and 300
ft. spreads on line 18N,

\

1

Depending on these results, lines LON, 14N, 20N and
24N should be surveyed at the approprlate spread by IP The
IP work should require 3-4 days and the magnetometer work
' one day.

If none of these lines cross the Blue Mine Conglomerate,

" one or two should be extended, so that an initial test may be
made.

R

L ' A somewhat longer range programme would consist of
~- pegging the baseline northwards to McLeashes Mine and rock-chip
.Sampling the Blue Mine Conglomerate along this distance at 100
o foot intervals in order to select more favourable zones for
geophy31cal work. The baseline may "dog-leg' to take advantage
Yof the topography. ' '

N

6,

|
> ' AVAILABILITY OF CREW

]
!",4\ <
'

An IP crew will be completing a contract near Copley
on or about 4th August, 1969, and would be available to proceed”

- directly to the Loch Ness/O’Donoghue area.

A | N McPHAR GEOPHYSICS PTY. LD,
'J\?—\‘—\\ \'\-‘ N ' ,:/’.; Y“"' \_"‘4\'/.!”"\-"

e P.R. DONOVAN

' Mr. Stewart (2)
Files

et e i T

S——

MR - ~up gy
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MEMORANDUM TO3 NORTH FLINDERS MINES N,L.
MEMORANDUM FROM; DR P.K. DONOVAN, McPHAR GEOPHYSICS PTY' LTD.
SUBJECT: KESUME OF AUSTRALIAN SELECTION TRUST'S

REGIONAL GEOCHEMICAL SURVEY IN THE N.E,
PART OF S.M.L. 294

DATEs . SEPTEMBER 22ND, 1969,
GENERAL

Austrelian Selection Trust's S.M.L., 66 overlapped the -
current North Flinders Mines S.M.L. 294, The area of overlap
is shown on the accompanying 60 chain Wooltana base map. AST
covered S$.M.L, 6€ in 1964-1966 with a reconnaissance stream
sediment survey at a density of approximately 10 sample locations
per square mile, although 2 samples were collected at each location,

“ It is not known what orientation studies were carried out,
if any, and which mesh fraction was analysed. A perchloric acid
leach was used and only Cu results plotted. ‘

AST used a threshold of 40 ppm Cu and on the basis of
this selected and named a number of anomalies. Some of these

- were followed up by bank soil sampling, and based on these results,

some were gridded and 3" soil samples collected.

This work is summarized in Table ', It will be seen that

- several of the named anomalies were apparently not followed up.

These include the followings

Munzallina:' In the U'Donaghue - MclLeashe's belt.

i~

Bleachmores This included the old Woodlamulka copper mine.

Nicks

! . .
Arkaroola: The Arkaroola anomaly should not be confused with
the Arkaroola prospect, (shown on the new Mount Painter geological
map (1:125,000) as lying north of theWoodlamulka minee)

DISCUSSION OF AST SOIL GRIDS

J' : Introduction

)

The anomalie¢s, and also the old copper workings and
showings shown on the Wooltana sheet, may be divided into three
broad groups based on the underlying host rock. :

i !

Y . o ‘ : /2
. . L i '.“f




" TABLE 1__RESUNE OF AST POLLOW.UP

NAME OF ANOMALY

KINGSMILL AREA
Subdivided into

Adler/Segler
Trudi
Stevens

~. Bararanna
‘Nelly
" Rob

ARKAROOLA
BLEACHMORE
CLARET
coup

~ GROAN

'~ MUNYALLINA
NICK

 WYWHYANA .
AR

BANK.SAMPLIﬁG,'uAP NO, .

AS 2144

AS 204

A8 210

AS 213




These ares:
(1) Blue Mine Conglomerate group

2) \Vooltana Volcanics group

(
(3) Bolla Bolluna tillite group

Blue Mine Conglomerate group

The wingsmill ares and ithe Claret, Wywhyana and Groan
anomalies are ail located over the Blue Mine corglomerate.

48 was found at the D'loncghue Castle ¥Well, this

formation may be strongiy leached of visible Cu at surface yst

show Zu carbornates etc., a foot or so below surface.

Kingsmili

This area consists of seven coalescing soil grids
and is i an area of considerable siructural interest, where
the NS Paralans fault splits off two NBE trending faults.
N
It ie now servtain at rhis stage how the Nelly and Rob

oo i

grids fit onte Lwg Mo, al 452,

The gecchemical regitlits to date suggest that detailed &
geological mapping shouid be carried out, at least on a 1"=400ft, ]
gcale, and that an I.Y. Survey is warranted. .The old grids should !
be disregarde:d, and a new N$ grid approximately 6000 feet long . ;
and ‘4000 feet &% should be pegged.

Altheugh ALT geochemival grid maps do not show any Cu
occurrences, ssveral are shown on the Wooltama sheet currently
being prepared by the mines Lept. Ifhe old Wheal Hancock Mine

wolld appear to lie on line ST 132 of the Stevens grid.

Claret

AST's grid is LLOOY long, it extends southwards from
just north of the Oralilane Cu mine {(whose description makes very
interesting reading in Mines of South Australia p. 107) and the

&

‘Golden Rule (L.ively's Find) gold mine. Both of these occurrences

are probably outside the AST grid. There are three known occur-
rences of Cu in the southern part of the grid, and anofher just
south of the grid.

it possible this grid should be repegged, and extended
to take in the mines and additional occurrences noted abowv..

The 45T results indicaete that there are two separate
copper zones but this may be dus to the surface s0il type.

Again, after the grid has been repegged, the geochemical
anomaly should be geologically mapped at 1"=400' and [P run ayer
%,

/3

. B »
- i ————— " p—
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the entire anomalous arsa, on lines ne more than 300 feet apart.

wywhyana

AST's grid is 2800 feet long and runs across the strike
uf thae Blue Mine conglomerate which underlies the entire area,
There is no known mineralization., The main anomaly is 1600 feet
long and open on The western side.

fhie grid should be relocated and lines T76N-92N repegged.
An additional twe jines should be pegged and sampled at 72N and
68N,

The geology should be aspped at 1"=400 ft., and two
lines run across the most obvious areas from the
1l gedrchemicon) taformatioi,

s acos#lous éxed, wirhel 1y apparently associated
with the Biue #ine conglomerate, 1s over 1 mile long. Although
AST performed uuk woi! Tollow-up, it would probably be impossible
to relocate thisa, 4 foilew-up consisting of aense sediment
sampling i: recommended,

Uther fussibilitiss withius fhe Blue Miue Congiomerate

(1) e area hetwoen the Ursldasa copper mine and wuartpot
Bore is aromalous in coepper judying by the reconnaisgsance styeam
sediment survey. Tlils arsa alss contains AST's Arkaroola anomaly,
which was apnarentiy never followed up.

T is recomnended that this area be resurveyed with
meximum sediment samnie cover, say 30 per square mile, The area
consists ot onliy 1-2 sguare wijes.

(2) Phe belt from the southern iimit of the tlaret grid

to tne limit of whe extent of the 3lue Mine Conglomerate, < miles
$% of U'UDonoghue% .astle, wontaiss the Wall, Toxcomb and Leashe's
prospects of ireosurveys, and the Munyallina anomaly of A, The
iatter apparently is jusi west of the Blue Mine Conglomerate, asg

ie another sediment anomsiy near Nudlamutana Hut, just west of
McLeashe's. :

[he Mcrhar geochemical crew have been requested to cover
this belt with dense stream sediment sampling.
(3) The area of Blue Mine conglomerate north of the Kingsmill
area contained snother two copper showings. The new grid may be

extended intc this=s area at a later date,

Hooltana Yolcanics Group

A second broad group of anomalies is related tvo the
Wooltana volcanics. These include the Wick and Bleachmore

. ik

P
4
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dnomalies of AST, which were apparently not foilowed up, and
proebably the Coup which was covered by & soil grid. There are
several other untested Ou cceurrences in the volcanics, thrse
of which line up along NN

fhis l1stte: group inciudes the Arkearcola prospect,

Zanp

AsT's zrid ia 4000 feec tonyg, and the main copper
Feet snd is openm 1o the west, where it is

anomaly extends 2000
over 1500 faer wily pitgs are shown on the grid. The

grid shigu ! 3 vines CP92 o CRYVIE ¢ epeggad,

”J"4 nal Jencs shoula Lo perped and sampled at 120 (7} and 12473,
g obe miinced at 12400 feet and two or three 1¥
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2, . Augtralian Selection Trust did not file a final report
with the Mines Department, and they may have carried out more ,
work subsequent to their progress report dated 28th February, 1966.

3. A decision should be taken whether to carry out a
reconnaissance gecchemical sediment survey over the remaining part
of the S.M.L. (approx. 190 sq. miles) or selected parts of it.

4, o Thers are & rumber of other old copper workings and
shows apart from those mentioned above that require geological
consideration. Those mwarked with an asterisk cccur at or near
the contact of the Tapley Hiil formation (Tindelpina Shale ?7)
and the Bolla Holiana formartion, -

Welcome Mine

Great SBoulder *

Mt. Jacob Prospect *
Pebble Prospect
Sarraraﬁua Frospect
Yicnic Foint Prospect

Tt should be noted that there is some confusion about
the naming of the wWelcome, Great Boulder and Kingsmill mines.

v
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(signed)

FkD/BA

Cece G. Stewart
", Jones .-
File
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PHARGED" PTY. LTD. oy
ADELAIDE INCORPORATED IN VICTORIA , .
80 MARY STREET, UNLEY, S8OUTH AUSTRALIA
YSC Postal Address: P.O. Box 42, UNLEY, SOUTH AUSTRALIA 8081

| ——

Conglomerate, etc., &8 requested.

- 8th August, 1969

Mr. G. Stewart,

North Flinders Mines, N.L.,

¢/- Peat, Marwick, Mitchell & Co.,
134 Waymouth Street,
ADELAIDE. . ...5000

Dear Geoff, |
Here are some notes on Parabarana, The Blue Mine
?

R R = A N

Lady Buxton Copper Mine

There are apparently no recent reports on this mine,
and no exploration work has been carried out in the area.

There are two, possibly three, parallel lodes, one

~ approximately 10 feet thick. ip dip the mineralization may

repeat under a thick pediment.

A specimen examined by Ilan Pontifex (McPhar Minera-

logical Report 37) shows a gangue essentially composed of titan-

iferous magnetite with chalcopyrite as the sulphide,

The veins should be easy to prospect by means of a
magnetometer. The ore should be extremely easy to treat and
there is a possibility of selling the magnetite gangue as a
by-product. .

A baseline should be laid out by the next geologist
in the area, A

-The area shows promise of supporting a small tonnage
operation if the Cu grade of the veins is high enough.

_3. oq_/

" McPHAR GEOPHYSICS 0%
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AOfDodqghue's Castle Copper Mine

After visiting the mine area the writer sees no
reason to change his recommendations in the memorandum dated
l4th July, 1969. ‘

: Surface leaching of lode material is very severe in
this area and the lode material is not very resistant. A geo-
chemical soil survey at a depth of 6" - 1 foot should prove
useful in tracing the lodes on the high ground.

Kecent bulldozing has exposed a number of new lodes
at the.end of the hill. ‘

It is interesting to speculate on the primary nature
of the lode material following the mineragraphic description
of a specimen by I. Pontifex (McPhar Min. Rept. 37). Presumably
it consists either of Cu sulphides in siderite or masgive
sulphides of Fe and Cu. ' : '

Blue Mine Conglomerate

It is now recommended that this belt be covered
by a stream sediment survey at a densgity of 15 samples per

- 8quare mile along a strip at least one mile wide.

Topographic base maps at a scale of 1" = 60 chaifs
should be obtained from the Mines Dept. for this purpose.

McPHAR GEOPHYSIGS PTY. LTD. |

A,
/'f/%%\

P,R. Donovan

]
e A b

c.c. G. Stewart (2) -
Files
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. McPHAR GEOPHYSICS

PHARGEO”™ PTY. LTD.
ADELAIDE INCORPORATED IN VICTORIA

50 MARY STREET, UNLEY, SOUTH AUSTRALIA
Postal Address: P.O. Box 42, UNLEY, SOUTH AUSTRALIA 5061

MINERALOGICAL REPORT NO. 76
BY T.R. PONTIFEX 15th October,

' The Exploration Manager,
- TO: North Flinders Mines N.L.,
25 Greenhill Road,
WAYVILLE S.A. 5034

Copy to: Mr W.R. Jones,

- Burrill & Associates,
3rd Floor, Capitol House
10 William Street,
PERTH W.A. 6000

Your Reference: Samples delivered to Mc Phar
by Mr G. Stewart 2.,10.69

Material: - Rock Samples.

Identification: 0D 4 (O‘Donuhughes-Castle Area)
WH 4 (Wheal Hancock Mine)

Work Requested: Petrographic'description and comment
on genesis.

Samples and

Sections: Retained at McPhar for your future,referenée. ;
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W.H, 4 (Wheal Hancock Mine) 017
Rock Name: - Quartz 35%
biotite ' - ho% :
sericite-muscovite- 210%
chlorite 10-12%
rutile ;
?sphene 2-3%
zircon ) _ ‘
opaques 1-2%

- This rock consists of intercalated, parallel, streak-
like, and elongated lens-like bands measuring up to 8mm wide.
The bands are differentiated due to the variable amounts of the
main component minerals, quartz, biotite and chlorite.

The darker coloured bands consist of an allotriomorphic
granular aggregate of quartz grains, average size 0.15mm, This
contains abundant, disseminated tlakes of biotite; and minor
chlorite. '

These have a similar size to the quartz™and a
sub-parallel orientation., Accessory, fine subhedral grains of
rutile, apatite, zircon and “szphene Are scattered through these
bands. ‘

The lighter coloured bands consist largely of liner,
independent quartz grains, average size 0.05 mm,, scatbtered
through a matrix of fine chlorite, muscovite and lesser biotite.
The chlorite and muscovite anid some bhiotite have a common orien-
tation, paraliel to the contact ol rhe hands, Many flakes of
biotite are oriented oblique to this direction. Accessory rutile, |
apatite and zircon are also seattered through these bands. '

_ The light and dark coloured hands aliwost certainly
represent the originul hedding. The orientation of most of ihe
micas, conformable to this banding, indicates at least one
generation plane of schistociiy pavallel o the bedding,  The
orientation of some biotite in the finer bhands, obligue to thi =
directihn, indicates the insipient development of a second
generation slip plane in the rock,. '

Angular opaque grains, (O.DBmm) and associaled heavy
mitterals zircon, ?ruitile, apaiibe arc commonly disseminated
along the contact between the ipght and Jdark coloured bands.
Lesser amounts are randomly scatterved being most abundant in
the coarser quartz-hioblite bands. These are original sedimentary,
heavy mineral grains.

P

4
- — e e s



w (0'Donoghues Caetl-e)"‘

ﬁsék_Name: Biotite-quartz schist.

?j~9gmponents: o quartz 50:60%
o , . ’piotite (some chloritised) 20-25%
e ?clay mineral (interstitial) 215
Lo ’ plagioclase ;3ﬁ5$
L microcline 2-3
pyrite ;1$r
chalcopyrite N “trace
pyrrhotite ' ' © . trace
- LM

limonite

A This rock has a very fine grained matrix, &V "age
grain size 0.02mm., it consists mainly of quartz grains, lesser . = .
7 biotite, minor chlorite. An interstitial material of indeterminate '
7 composition, occurs. throughout the matrix, this is a probable . '

. .¢lay mineral. Coe T Tt e

{

co This matrix. contains abundant elongated,_}en55li&ej

. patches of relatively coarse biotite and quartz; w;phﬁt&:éablagipflﬂ;

2 elased These patches generally measure aboutf\.3mm3i:0§5hmiﬂ5jgfﬂ“*

+ . but they may be much larger than this. They have a common ., . "
.. orientation, im places they connect along the length of the X

~§;1s, giving the rock a fairly well developed schis;ogitymfi

S The matrix.-also contains scattéred, poorly‘défihedy; L
‘«tclots! of‘sericite-clay,_containing silt—sxze‘quartz_gra1q9g$l,‘

:‘These measure 0,15mm BCross.

RSO

Both these 'clots' and lens-like

" Both th bodies in the matilx i~
can only be recognised in thin section. : . s

The most obvious inclusions scattered through tggﬁlgtﬁiiﬁ;j'

‘this rock, are seen as knot—likg'porphyrohlastﬁ_in'hanﬁwgp”qimeq}
to lcm. across, and they -

'Thé%erare sub-spherical, they measure up (
onsist mainly of a cryptocrystalline to microcrystalline, to

. “fine grained allotriomorphic granular quartz. Each- of the three ..
.- crystalline varieties generally are randomly scattered within _
.- . each porphyroblast, rarely the coarser quartz occurs in the centre.
The quartz forming these porphyroblasts 1is commonly:
surrounded by flakes of biotite, it contains rare, scattered;
" plagioclase and microcline felspar, and also Subh9¢pg;¢pyrite which
is extensively altered to limonite. In polished”sécﬁ;on, rare,
. éubrounded inclusions of pyrrhotite, associated by traces of
'}i“chaloopyrite, are seen to occur in some pyrite grains. These - . '
' have a maximum size of 0.0%5mm across. . A EIN

eral matrix of this rock including the biotite
a biotite, quartz échist1“wnichg;;
dimentary rock. Th clayﬂclquqﬁf

ibly of volcanic?QQQgin,/ Csent'd Lk

S The gen

lenses may be clagsified as
- conceivably formed from a se
T may be of sedimentary, or poss




:"./cOnt'd

" .knot-like porphyroblasts, land cdﬁtainiqg'pyrite)'ﬁaverd“ Ll
-mineralogical composition very similar to that or,th«nggnqg 8

,felsparvpyrite segregations which‘more-orfless>SgeatgﬂﬁoﬁWbeﬁxgp
'3rock during its me tamorphism. Y - R

-3-

The aphanitic ag egates oquﬁéétz fqrmigggtgé.il,

2.

of acid igneous rocks.

‘These knots may however have derived by lpgﬁivﬁg rts

o Further petrological examinatibn:6f'$aﬁpleébf£§m;tbé
same formation as this specimen could help cénfirm one. or other
of these interpretations, | A :

" IRP/BA




wwe  McPHAR GEOPHYSICS

DABLE ADDRESS
“PHARGED" PTY. LTD.
ADELAIDE L INCORPORATED IN VICTORIA
50 MARY STREET, UNLEY, SOUTH AUSTRALIA
Postal Address: P.0. Box 42, UNLEY, SOUTH AUSTRALIA 6061
‘MINERALOGICAL REPORT NO. 37
by I.R. PONTIFEX : 30th July, 1969,
TO., Exploration Manager,

! North Flindérs Mining
C/- Peat Marwick Mitchell 4 Co.,
134 Waymouth Street,
ADELAIDE S.A. 5000

Your References Material collected by Dr P. Donovan during his
inspection of the mines, Lady Buxton, Parabanang,
and 0'Donoghues Castle, July 1969, '

Work Requesteds (by Dr Donovan)

Mineral identification and comments on genesis
where appropriate.

Sectionss Retained at McPhar.
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I;B.Il (_Ladj Buxton)‘ | 02

i

Minerals in polished section, showing approximate abundancel

AR
Mt

Titaniferous magnetite ' 55-65%
Hematite (variety martite) 30—&0%
Chalcopyrite far less than 1% .
Limonite | 2-3%
Malachite 3-5%

The polished section examined consists almost entirely
of a coarse granular aggregate of titaniferous magnetite. This is
fairly extensively replaced along its crystallographic planes and
along intergranular boundaries to hematite. ~ variety martite.

Some grains are almost completely replaced, and these have a
relict core of titaniferous magnetite.

Fine Bleh-like inclusions o€ rhalcopyrite, weasuring
up to 0.03 mm. across are rare within the magnetite - hematite
grains. The malachite along fractures in this specimen may be
partly derived from these inclusions. '

Limonite forms the margins of many martitised magnetite
grains, adjacent to veins of malachite. Limonite also forms an
irregular network through some of the malachite but there is no
positive indication that it is derived fron pre-existing sulphide
minerals, in-situ. :



_ Q@D.1,(O'Donoghues Castle)

. This 5pecimen consists mainly of a rather massive
. aggregate of siderite and 1imonite. The heterogenity of the
makes an estimate of the mineral abundances difficult.

"aggregate

ite, and limonite (which largely consists of
ular, intimately intergrown patches.
margins to the secondary "iron

SR The sider
-goethite) occurs in highly irreg
The goethite is altered around its
.oxide, lepidocrocite.

rals are scattered through the rock. In
dant of these 1is malachite and

of chalcopyrite occur in patches
1tered along their margins and

P _ Copper mine
" hand specimen the most abun
" gchalcopyrite. Fine grains

.; within the gsiderite. They are a
-’ grain boundaries to limonite. .

/3
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0.D.1 (O'Donqghues Castle) Cont'd

Fine grains of cuprite are scattered through the hand
gspecimen, they occur in small patches and veins of a similar
size to the chalcopyrite. Commonly the cuprite grains are
surrounded by colloform limonite, and it -has apparently derived
by the oxidation of chalcopyrite in-situ.

In polished section, covellite, associated with minor
chalcocite is found to be the most abundant copper mineral. This
occurs as small grains (O,lmm) in voids within the iron oxides, and
in the siderite matrix. In places the covellite is surrounded by
earthy limonite and "walls" of limoniteé which form part of an
irregular network. Some of this nefwork almost certainly reflects
the texture of pre-existing sulphides. A greater number of limonite

‘boxworks appears to have formed along crystalingraphic axes and

grain boundaries of siderite. Most parts of the netwerk however
show no regular form and give no positive indication of any
particular structural or textural inheritance.

Also in the section, malachite is ubiquitous through

the siderite. Small inclusions of pyrite and chalcopyrite
occur in some areas of goethite.

AN .
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INOUCED POLARIZATION SURVEYS

in

NORTHERN FLINDEAS ARCA

for

NORTH FLINDERS WINES N.L.

oy

John E, Welb

Consulting Geophysicist

‘August, 1963,

AUSTRAL EXPLORATION SERVICES PTY. LTD.
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INTROOUCTION 025
Induced Polarization Surveys using the variable Frequency'methdd .
were conducted over three.areas in the Northern Flinders Ranges. - The -
equipment used comprised a Geoscience R40% receiver and aﬁ Austral transmitter
using the frequencies 3 and 0.3 cycles per second. The results are presented

as Geo-electrical cross-sections of resistivity, metal factor and freguency

effect.

Contact| resistances were found generally to be high so that
additional electrode preparation was nscessary. Although only law current
zould te injected into the ground on some slectredes, the sensitivity of the
Seoscience receiver was sufficilent to allow reliable results to be obtained.

A dipale length of 200 ft. was used on all aréas'with four

separations giving a depth of penetration of the order of 400 t.

DISCUSSICON OF RESULTS

J'Danchue's Castle Area.

Five traverses were run across this erea with separations of 200 and
400 ft. The centre part of line AA was at survey point 24N and had & bearing
of 33 degrees magnetic,
| The results will firstly be discussed line by line and then

summarized.

Treverse AA:  This traverse shows two well-defined anomalies with the highe;t
paoint on the fourth separation in both resistivity and metal factor caorresponding
approximately to the ancmalies in the other two perameters, The anomaly on the
eastefn side appears to be much tetter defined. The anomalous ares appears to be
cut off very sharply on hoth the eastern and western sidesf The accurrence of
negative figures in both the metal factor and freguency effects are quite often

found at the sides of anomalous aress and have no significance.

.2/
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Traverse AB: On thig line there are two anomalies in both the resistivity
and metal factor. The frequency effect again shows a wide band with slightly

-higher metal factors corresponding to the anomaly in the first two parameters.

Again the anomalous areas are sharply cut off on either sids,

Traverse AC: Again there are two anomalous. areas, but the western anomaly has
reduced in significance in all three parameters. The eastern anomaly appears

to be somewhat shallower than on the previous lines and does not seem to have
the depth extent into the fourth separation as on previous lines. The frequency
effect still exhibits a wide band'with a branching into two centres but like the
resistivity and metal factor the western anomaly has been very much reduced in

size. Again there is a sharp cut off on both sides of the anomalous areas.

Traverse AD:  On this line the eastern anomaly is persisting and has branched -
upwards into the second separation at the extreme eastern end of the spread.

It is also present on-the fourth separation under 4€ either as a separate source
or as a continuation of the shallower source under 6E., The western anomaly has
all but disappeared wi£h a small deeply seated residual anomaly under 14.

The frequency effects show a very wide zone but of generally lesser intensity

than the previous line. The frequency effects on the eastern side seem to
indicate that there are two definite anomalous sources in the metal factor under
pegs 4t and &E respectively. There is a high frequency effect on the fourth
separation at the western end of the spread with a corresponding high resistivity,
giving a net metal factor low. A resistivity low on the third separation at the
western end is likewise not present as anomalously as the metal factor and if this
represents mineralisation it is contained in a highly resistive rock. This centre
may not Ee significant but the possibility of mineralisation here must not be

overlooked.

..3/
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Traverse AE:  The eastern low resistivity is persisting with a corresbonding-"
metal factor high.énd a frequency effect whiéh is markedly cut off from the
western end effects. The anomaly here is distinctly that of a single'source.

This means that the results of Traverse AD must be treated with caution on the
comments of dual sources to the eastern anomaly., There is a shallow seated 1
anomaly in metal factor under pegs 2W tobthe ba;e line with accompanying low

or lows in the resistivity. There is also an accompanying frequency effect,

There is a small rise in metal factors at the extreme wesf end on the 3rd

and 4th separation and an accompanying rise in freguency effects. This again
could indicate sulphide mineralisatidn in electrically resistive rocks.

The results show that there are two distinct lines of anomalies going
right through the traverses. The anomaly on the eastern end is well defined on
all traverses with a hint of complexity on Traverse AD, This anomaly is sharply
‘cut off on its esstern side with a feature that suggests a change of environment
such as a fault or a contact with a highly resistive rock type. The eastern
gnomaly is quite definite on lines AA to AC and is present in a less well-defined
manner on the twc more southerly traverses. Theée two anomalies blend into each
other tq give widelfrequenCy effect zones but on examination of individual yalues'a
it is apparent that there are two centres corresponding to the two anomalies in
resistivity and metal factor. Considering the two anomalies as a wide zone it
is cut off sharply on its eastern side as mentioned eafiy and also cut off sharply
on its western extremity on line AA to AC. On lines AD and AE the resistance cut
off is still apparent but is not well-defined as on the more northerly lines.

On all lines there is a small increase in metal factor in the deepest
separations in frequency effect and metal factor but not in resistivity. It is
possible that this represents some sulphide mineralisation in a rock which is
electrically resistive.

: ) , .4/
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Consideration should be given to the possibility of mineralisation at this
western extremity and it could be of value to continue the I.,P, on all traverses

to the west.

CONCLUSIONS AND RECOMMENDATIONS

The results indicate that there are two separate sources of the I.P.
ancmalies with a chance of a 3rd anomaly appearing at depth of the western

extremity of traverses,

The change in character of the eastern anomaly in that it is definitely
a deep source on the northern traverses changing to a possibility of two sources
on line AD and back to 1 source on line £ suggests that whereas we have a
continuous anomalous zone right through all traverses it could be composed of
several pods of mineralisation along a contact rather than one continuous zone of
mineralisation, It is therefore possible that more than one drill hole may be
necessary to test this zong,

The eastern anomaly discussed above could also be due to pods of
mineralisation and the effect of several spurces of mineralisation could account‘
for the very wide zone of anomalous frequency effects. The recommendations for
both anomalies are given belaw,

1. Line AB Design hole to intersect target 400 ft, below 1W,

2. Line AE  Design hole to intersect target 300 ft. below 2W,

3. Line AE Design hole to intersect target 400 ft. below SE, If this
hole can be collared at BE and depressed 45° to the west (grid) it would
alsc test the shallow extension of this anomalous area.

4, Line A4 Design hole to intersect target 400 ft. below 4E.

a ' ..5/
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Mclzashes Arsa:
. \

One line only wes run over ihis area using 200 ft. dipoles. The

resistivity reuslts show two distinct lows, one at depth under 3W.and:

=t less depth immediately under the base line. There is very little

e

in the frequency effact except for cne nigh zone at gepth at the bxtréme westemn

edge. There is no appreciacle freguency efFects coincidging with the resistivit
g p y &ffetts ca - resistivit

o -

anomalies.
The metal factors show one shaliaw nigh

with tho challow rosistivity cenurz Sub lhds meta’

]

e e s - - . . R . i
esistivicy and one shallow frequency 2ffsct reading of 2p,  This is not conszdgr&ﬁ;

1
1

indicative of aporeciablie swlphide mincralisztion,
At the extreme western end, ¢s mentioned earlier, there is & high

frequency offect centre with a corresponding large metal Tactor and the medium '

resistivity. This could be the castern end of ¢ further anomalous zone possibly

i

‘ 4

due to ‘sulphide mineralisstion at depth and it is strongly recommended that the _E

S

traverse be extended towards the ¥West. L . 5

Conclusion and Becommendations { '€
The results indicate that the mineralisation intefﬁepted near the )

surface of this area is mainly of a non-sulphide material and, therefore, not a :

A

good itarget for the Induced Polarization method. It would be possible to trace ?

- . 3

the shallow mineralisation on resistivity results alone if this should be ]

|

necessary. The traverse should be extended towards the west to further examine

the deep ancmaly described above.

No drilling recommendation is made on the result of this single

Induced Polarization line.

.6/ ;
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SCALE
FEET 100 0 100 200 300 400 500 FEET

S e T T N |

I INCH EQUALS 100 FEET

LEGEND

RECENT i I ALLUVIUM - MANY BOULDERS OF TILLITE

I
t

(TORRENSIAN SERIES} [

COLOMITES; LAMINATED SHALES AND
SILTSTONE; BANDS OF PALE QUARTZITE

COPLEY QUARTZITE EQUIVALENT

BLUE - GREY MUDSTONE AND SILTSTONE

3 J (CALCAREQUS IN PLACES). BANDS OF DOLOMITE.

BURRA GROUP

ADELAIDE SYSTEM

38 STRIKE AND DIP OF BEDDING
8 STRIKE AND DIP OF JOINTS
i
. VERTICAL JOINTS
58 STRIKE AND DIP OF SHEAR
e .

QUARTZ VEINS

e
_o® BRECCIA ZONE
e —— PROBABLE FAULT
! FACE OR DUMP

L lmem== ADIT
< OPEN CUT
@ SHAFT
AE SURVEY STATION
- FENCE
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DIRECTOR OF MINES

Depantment of Mines,
169 Rundle Streef,
ADELAIDE 5000

SUBJECT: - S.M.L. 294 - Progress Report fon six mokDh
| ending 18/5/10
~ Dean Sin,

The follLowing summary of activity in SML.294 for the 6 month period
20#@{769 20 18/5/70 is herewith forwanded to accompany our” Exploration
nepont, which has already been submitted o you --

e D P.Donovan has neported on neconnaissance stheam sediment swrveys and

* has made severnal necommendations. Extensive ground follow-up swrveys have

Located many outcrops showing secondwry copper minerals, and although -
the significance of many of these has not yet been assessed, the most
intenesting were consddened to be associated with the Blue Mine Conglomenate
and the Wooltana Voleanics hespectively. :

Tnduced Pofanization Swiveys and subsequent reconnaissance roiany percussion
dnilling have since been canréed out.on fwo prospects associated with the
Blue Mine Conglomerate in the vicinity of the major Paralana Fault.

Reports on these projects, carnied oit aften 18/5/70 ane not yet available

- Shallow percussion dnilling on the Mcleashes Prospect outlined a smakl
tonnage -0f secondary copper mineralization with an average Cu. content of
between 1-and 1.3% Cu. Deeper notany percussion drnilling on this prospect,
since 18/5/70 has failed to prove any extensions in depth of the shallower,
marginally economic, secondary copper mineralization
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McPHAR GEOPHYSICS PTY. LTD.
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Qa< Alluvium.

SKILLOGALEE DOLOMITE:

Commeanly massive dojomites at base (eg.at O'Donchues Castie
Pbk upper adit} In blacea, hard blue dolomitic shales of bose.
Generally interbedded dolomifes and dolomitic silfstone.

Dolomite ‘commonly recrystaiiised with carbonate veining.

WORTUPA QUARTZITE:
Pbt Bedded felspathic ci,uarfzi‘re)mir\ér grit bands rippte-marked
Guartz vens  rare Cu staining near O'Denchue’s Mine.

OPAMINDA SHALE:
DarK grey dolomitic siltstone and shale, interbedded
conglomerate bands, (similar To the lithology o The Blue
Mine Conglomerate) common Jthick interbedded

dolomite. bands, common in northern half of area., Rare
Chalcopyrite in some dolomite ,(at 126 N and near
O'Denchue’s M(ne)

BLUE MINE CONGLOMERATE:

Bcu North of MSleashes consists aimost entirely of
Coarse, :_:}riﬁj) massive sandstone. Heavy mineral
laminations mn blaces.

WOODNAMOKA PHYLLITE:?
Ped Dark grey phyllitic silfstones. AT 44N and 72 N band
of orKosic sandstone band with abundant heavy

mineral \am'\na‘\'iong,

TAPLEY HILL FORMATION:
ThicK bedded, buff to light brown dolomite. Recrystallised
in places along Parlana Fault where it may alse be

Pfe¢

associated with {erruginous chert.

Conglomeratic, gritty eandstone massive to thick bedded.

— Dip and strike of bedding.

= Dib and strike of foliation or schistosity.
—_— Fault observed.
—_—— Fault inferred.

Diapir, beds have variable altitude, minor

- ? : 77
@ brecciotion, amphibole~-mica rocK with

secondary Ca COs3.

’/ Cu Copper staining Cma\oc,'nﬁé.)
& Copper mfr}e,rqllf)q“f'ionj { apart «from mine workings)
o Zinc ar\oma\j,

. Adit entrarce .

v Shaft

2 Trench.
ity TquJK )
i Windmill on pore .

(RocK Unit names after DM "MT PAINTER PROVINCE”
|- 125 0C0 Geo\ogicoi Sheet — lithology description

refers to this tcooft mab only.)

GEOLOGY :{. R.PONTIFEX .

MAP BASED ON 70 CHAIN AIR PHOTO ENLARGEMENTS.
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McPHAR GEOPHYSICS PTY. LTD.

IO8E 2 E

140E 144E 148E 152E I56 E I60E 164E

] /LV = . o 584 N
v e M Y /\-;%-—q-uertz-—-- e — ' o
V_‘ VA .m\}.__.- v \/ - Extensive flots
T v v " \*“" = - of scree eluvial
v v v o ) / K and alluyial cover
v v v //_v . . overiying volcanics
L'
580N

deeply weathered

. scree // volcanics in wash a way
hemotite /
sandstone 576 N

sz/
J /

(

Eluvium over
valcanics

thick scree
h i n n Mn bands
ematite sgndstone \\

/.

./ " shofy
¥ne6%Cus

s
“ .-c;n;p‘.yﬂ '

P 7:0\191- ~ ._“:

&0 dip slope
scree covered

/ o TS T - 852N
Dip stope scree covered / 7

548N
12'shatt Shallow underiay
\ / 2:8%Cuy,
2:8% Cu
- scree slope /\,' -
. -+ .
. N 544N

—_—, — ,

I08E H2E

'~
o
p=3
3

B
5

140 E 14 4E i48E I52E 156 E 60K 164 E

II Sediments { -

Sandstone ( Wortupa Quartzite)
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‘-—_f :
572N

568 N

REFERENCE

Siitstone with pebble bonds

*2 2| and sondstone bands

\ Sandstone

Ferruginous {or hem atit-ei sandstone

Conglomerate

Dark.brown shale

~-§ Trachyte

Trachyte ferrdginous

*| Trachyte “vesicular

41 Trachyte breccioted - ohd silicfied

Andesite, commonly epidote rich
medium grained extensively chloritised
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Fault definite - inter preted

Dipand strike of beddimg

Dip aond strike of jointing

Dip and strike of foliation

Oyke or reef

Air photo markers

Survey points, marked

Track

Graded track

Shaft and dump,showing depth
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SUBDIVISIONS

I VOLCANICS ! (_ -

N
TN~ 11 SEDIMENTS ASSOCIATED L § B
WITH VOLCANICS -
e T —
~ | —
~" T SEDIMENTS —— T
—

IVOLCANICS

U

_

NORTH FLINDERS MINES N.L.
THE COUP PROSPECT |
WOOLTANA VOLCANICS SA.

GEOLOGICAL MAP

S.M.L.294
'SCALE:1 INCH TO 400 FEET

GECLQGY 8Y 1 .R, PONTIFEX

~

" DRAWN: PG.S.
DATE: 18870
APPROVED:

DATE:

ENV 'u‘?tﬁ')"'o ~ DWG.G 3066 A




. i T — A————
I
B,
C!IJCH'TZ!TE G’I/
scree .
47, NF M1 :.
° dolomite scree
09 .
/ 10 53 \ dolomite scree
° o
A V5|
< _ o o5
= / 030 \ O NFMC6
' I / : O NEM¢ 7
O NFM¢ 4 / //rfhoﬁ )o / 8
['s)
©NFMES zﬂﬁé:;f o8 //
' 9 \
,{/f /f?/( \cosrean
/ / \ |
ol7 3 _{ r ‘ \/ |
T~ AC‘Z / /< / \
\O( nd / \ cream dolomite
- ‘ !
’\%‘ .
ONFM¢ 3

quartzite scree

/7/

creqm weathered
pink dolomite

50

dolomite scree

I'N]_”er\_/ﬂl North Flinders Mines N. L.
U
MAP OF
Mc LEASHES COPPER PROSPECT
SML. 294
SHOWING
DRILL HOLE LOCATIONS
Teme w reer — DRN- MC.C. DATE- OCT. i970|SCALE:- | INCH = 40.FEET
— a6
EN; |§QﬁF| DWG : 294- 4



! 

S
i3
: NF MS 3 :
—
'_02 *
Oa '
-5
09
09, =X Mainly brewn med. gr.feldsp.qte. 8 0-02 - |
.09 T thin silty clay bands o-02 [ - 0-ai
o4 | G-02 0-03 Q.02
.05 | 0-03 0-02 00l
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.02 NF M 2 — Rotary-percussion drilling (-May 1970)
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- North Flinders Mines N. L.
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Mc LEASHES COPPER PROSPECT
019 % Cu - AAS. analysis on pulverised small grabsamples of 0-25gm SML 294
ledched in hot 25% HNOz for 1 hour by McPhar
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SURFACE PROJECTION OF ANOMALOUS ZONES

DEFINITE
i v it e PROBABLE
cxmErARmmEARRE POSSIBLE

THE FIGURE AT THE END OF THE ANOMALY SYMBOL
IND!CATES'THE ELECTRODE SPREAD

Pcu

Pcd

Pt

U\

LEGEND

Alluvium

SKILLOGALEE DOLOMITE Commonly madssive dolomifes at base {e.g. at 0’Donoghue

Castle upper adit) In places,hard,blue dolomitic shales at base. Generally interbedded
dolomites and dolomitic sittstone. Dolomite commonly recrystallised with carbonate veining

WORTUPA QUARTZITE Bedded felspathic quartzite, minor grit bands, ripple-marked.
Quartz veins, rare Cu staining near O'Donoghue Castle Mine.

OPAMINDA SHALE Dark grey dolomitic siltstone and shale, interbedded conglomerate
bands, (simitar to the lithology of the Blue Mine Conglomerate) commeon,thick, inter-
bedded dolomite bands, commonin northern haif of area. Rare chaicopyrite in some
dolomite, {at 126 N and near O’Donoghue Mine) . A

BLUE MINE CONGLOMERATE Conglomeratic, gritfy sandstone, massive to thick
bedded north of MC Leaéhes consists almost entirely of coarse, gritty, massive
sandstone. Heavy mineral laminations in places.

WOODNAMOKA PHYLLITE ? Dark grey phyllitic siltstones. At 44N and 72N, band
of arkosic sandstone band with abundant heavy mineral laminations.

TAPLEY HILL FORMATION Thick bedded, buff to light brown doiomite. Recryst-

allised in places glong Paralana Fault where it may also be associated with ferruginous
chert.

Rock Unitnames after D#M "Mt Painter Province” 125,000 Geological Sheet -
lithological description refers to this 400 ft map only.
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Pbk Castle upper adit) in places,hard,blue dolomitic shales at base. Generally interbedded
dolomites and dolomitic siltstone. Dolomite commonly recrystoliised with carbonate veining .

WORTUPA QUARTZITE Bedded felspatnic quartzite, minor grit bands, ripple-marked.

Pbt
Quartz veins, rare Cu staining near O'Donoghue Castle Mine.
Pco OPAMINDA SHALE Daork grey dolomitic siltstone and shale, interbedded cong'lomero're
T~ bands, (similar to the lithology of the Blue Mine Conglomerate) common,thick, inter-

bedded dolomite bands, commonin northern half of grea. Rare chalcopyrite in some
dolomite, {at 126 N and near O’Donoghue Mine) '

BLUE MINE CONGLOMERATE  Conglomeratic, gritty sandstone, massive to thick
Pcu bedded north of MCl edshes consists dimost entirely of coarse, gritty, massive
sandstone. Heavy mineral lamingtions in places.

" Pcd WOODNAMOKA PHYLLITE 2 Dark grey phyllitic siltstones. At 44N and 72N, band
MR of arkosic sandstone band with abundant heavy mineral lamingtions.

TAPLEY HILL FORMATION Thick bedded, buff to light brown dolomite, Recryst-

Pft allised in places along Paralona Foult where it may dlso be associated with ferruginous

chert,

Rock Unit names after DM “Mt Painter Province™ [:125,000 Geological Sheet -
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" STREAM SEDIMENT RECONNAISSANCE SURVEY,
WOOLTANA AREA, S.M.L. 294, '
SOUTH AUSTRALIA.
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- by
R""’V 12 ?.IR. DONOVAN.
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MCPHAR BEOPHYSICS mowe _\| oo
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50-§2 MARY STREET, UNLEY, SOUTH AUSTRALIA 7"/ casLe “PHARGEO"
ostal Address: P.O. Box 42, UNLEY, SOUTH AUSTRALIA 5061 . ADELAIDE
T i ’ ; TELEX M82 ° 623
JR
5 MEMORANDUM TO: NORTH FLINDERS MINES N.L.

A
e e i & o o e s
..

MEMORANDUM FROM: DR. P.R. DONOVAN, McPHAR GEOPHYSICS PTY. LTD.

SURJECT: - . - . STREAM SEDIMENT RECONNAISSANCE SURVEY,
© WOOLTANA AREA, S.M.L. 294, SOUTH AUSTRALIA.
DATE: “"‘ZOTH FESRUARY, 1970
"~ INTRODUCTION °

‘A previous memorandum by the writer on stream sediment
work in this S.M.L. is dated September 22nd 1969,
A decision was made to cover most of that part of the

S.M.L. 294 wh;ch had not been covered previously by Australian
Selection (Pty.) Ltd. and also to follow up scme of A.S.P.L's

- Cu anomalies within their original S.M.L. 66 with closely

spaced sampling at the same time. The boundary between these
two areas is shown on the acc0ﬂpanv1n* plans

A total of 2265 .samples were collected by two two-man .
crews. These were indexed 91000l - 911734 and 915001 - 915531.

ANALYSIS

All samples were sieved to minus 80-mesh énd analysed
by AAS for Cu, Pb and Zn follow1nr a hot 25% HNO, leach on a
0.25z, sanplc.

.

3
The results are given in the following Batches:

G 1499  ( 4/11/69)
G 1524 (13/11/69)
G 1562  (19/11/69)
G 1563 (20/11/69)
G 1593 (24/11/69)
G 1655  ( 9/12/69)
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For convenience the following discussion is divided
into two parts: ce

1. The New Area (cutside A.S.P.L.%'s S.M.L. 66)
2. The 014 Area (within A.S.P.L.'s S.M.L. 66)

1. THE NEW AREA

This area of approximately 22G square miles was
covered entirely except for (a) the area of Quatermary
sediments in the south-east corner and (b) the outcrop area
of the Pound Quartite in the south west corner.

These omitted areas totalled approximately 100
square miles leaving a total of 120 square miles surveyed.

The strip of Blue Mine Conglomerate running NE-SW
of C'Donohue’s Castle Mine was covered in more detail than the
rest of the area, being a prime target for copper mineralization.

Copper

Values ranged from 2 - 430 pom.
A value of 40 ppm Cu was selected as threshold.

There is a well defined string of anomalous values,
running northeast-southwest through the O'Donchue Castle Mine
and Mt. McTaggart. The anomalies are apparently related to the
Parslane fault system as well as the Blue Mine Conglomerate,
since this formation dies out about 1 mile north of Mt. McTaggart.
The O'Donohue Castle Mine itself was not picked up, probably
because of the width of the stream below the workings.

, There is a second well defined group of anomalies
associated with the diapiric intrusions around the Loch Ness
HMine. This mine had a longz dispersion train.

. ' 1)
Apart from these there are a number of isolated
anomalies which have been checked by reanalysis,

These are:

1. Samples 911613 (40 ppm) and 911520 (50 ppm) east of
"Yadnina'" in the northern part of the area. - These occur in the
Ulurpa Siltstone. :

2. Sample 910569 (40 ppm) in the southern part of the
area. 'The geology here is not known.
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3. Sample 910595 (40 ppm) again possibly related to the
Paralana fault system.
4. Sample 901938 (40 ppm) some distance north of the

Loch Ness diapir within the Ulupa Siltstone.

Zine.

Zinc values ranged from 15 - 380 ppm.
A value of 100 ppm was selected as threshold.

There are three zones of anomalous zinc values and
three isolated one-sample enomalies.

(a) - There is an anomalous zone running north-eastwards
from the O'CDonohue Castle Mine. The maximum value here is
380 ppm, This is perhaps somewhat west of the copper anomaly
in this area. It is interesting that the Zn sznomaly dies

out southeast of the C°'Donchue Castle Mine whereas the Cu
anomaly continues for another 4 miles. There are, however,
definite isolated Zn enomalies in Sample 910706, (also
anomalous in.Cu and Pb), just north of Mt. McTaggart, and
sample 910728, (also anomalous in Pb) on the continuation of
the Paralana fault zcone. TR e

(b) There is an anomalous zone (maximum value 240 pom’
probably associated with the Loch Ness diapir and coextensive
with part of the larger (u anomaly in this area.  The Loch
Ness Mine itself does not give rise to a Zn anomaly.

(¢) Sample 910838 (100 ppm) is approximately 3 mile north
of the Loch lNess Mine but probably not related to the diapir.
Tt lies within the Wonoka formaticn.  Sample 910826 (210 ppm)
occurs approximately Z miles southwest of the Loch Ness Mine.
This is also within the Wonoka formation.

(d) There are three apomalous values 910206, 910216
and 910212 scuth of the Wooltana homestead. These may be
derived £rom the Wocltana Velcanics.
Lead
Lead values ranged from 20 to 320 ppm.

A value of 80 ppm was selecred as threshold.

There were only two isolated one-sample Pb ancmalies
both of which have been checked by reanalysis.
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(a) 910706, north of Mt. McTaggart Whlch was a180'
anomalous in Cu and Zn. = , _
(b) 910728, just west of Mt. McTaggart. This was

enomalous in Zn but not Cu.
These have been discussed under Zlnc above.

Recommendations

(L) Inltlally all the one Cu and Zn sample anomalles
should be checked by resampling with additional sampling
upstrean. If these anomalies do not check out or show
much importance this will enable the company to drop off
a considerable area of its S.M.L. whenever necessary.

(2) The area of copper (and partially zinc) anomalies
around Loch Ness is worthy of a concentrated effort, and

a first step would be to obtain larger scale base maps and
airphotos. The geology should be related to the sediment
anomalies in more detail when these have been obtained.

(3) The Paralana fault - Blue Mine Conglomerate Zome
is discussed further below.

2. THE OLD AREA

This work consisted essentially of detailed sampling.’
along the outcrop of the Blue Mine Conglomerate as far north
as Quartpot Bore and detailed sampling at ASPL's Nick,
Bleachmore and Warren-Hastings anomalies.

Rlue Mine Cong}omerate

Copper anomalies were found along the entlre len*tH
of the' area surveyed, and values reached a maximum of 1700
ppm. Several new zones of copper mineralization have been
visually located as a result of this survey, and one of these
is currently being tested by drilling.

The behaviour of Zn is interesting in that anomalous
values of this metal are counfined to two zones, one Just
northwest of the Coxcomb Prospect (maximum 340 ppm), the
other being the northeastward continuation of the Cu-Zn zone
north of O'Donohue'’s Castle Mine mentioned previously above.
The Zn anomalies appear to be more sporadic in their dis-
tribution than those of Cu. The reason for this is not known
at this stage.

There were no Pb anomsalies in this zone.
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Bleachmore

This A.S.P.L. anomaly, which included the Woodlamulka
copper mine, checked out with anomalous Cu and Zn values.

Surprisingly the known copper mineralizations were
not picked up by a threshold of 40 ppm Cu. There were two
values of 35 ppm Cu associated with the northern Cu :
mineralization, and there may be a case for lowering the Cu

threshold to this value over the whole S.M.L. at a later stage.

Cu values of 200 and 160 ppm were detected in the -
two samples furthest upstream. These appear to be derived -
from the Blue Mine Conglomerate or VWortupa Guartite.

There were also Zn anomalies in the latter location,
ag well as in the Wooltana Volcanics themselves, where there
are no Cu anomalies. :

Warren-Hastings

This A.S.P.L. Cu anomaly did not check out, and there
were no anomalous Pb or Zn anomalies.

Nick
This A.S.P.L. anomaly showed one anomalous Cu value
and four anomalous Zn values. These are again apparently
within the Wooltana Volcanics.

Recommendations

1. The Paralana fault/Blue Mine Conglomerate Cu (-Zn)
anomalous zone will obviously require a great deal of detailed
geological, geochemical and gecophysical work in the future.

. &As far as geochemical work is concerned an attempt should te
made to visually locate Cu mineralization upstream from each
anomalous stream sediment sample. Where this is not possible,
additional closely spaced sediment samples and possibly soil
samples should be used as an aid to locate the sources.

2. The western end of the Bleachmore anomaly should be
prospected to find a source and a grid should be laid out through
the Woodlamulka zone of copper workings. Detailed geological
mapping and soil sempling should be applied here.

3. The Cu anomaly at Nick should be followed up by
progpecting.

Signed
McPHAR GEOPHYSICS PTY. LTD.

c.c. North Flinders (2) S
File . fj/"j—*‘i.rk_,;\,;;\,
JRL

P.R. DONOVAN Ph.D.
CHTRE GEOCHEMIST
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INTRODUCTION

‘The anomaldous zinc area nor:h of O'Donohv"s Castie Mine was visited

on November 19, 1969, withi a view to findin,. wiv cause of e zinc'a::on'xa},y-
that had been detected, and fo determine whei'or there were any zine rich
beds which may indicate « slarting point for 1. ~her exp.oration for zinc
deposiis of the wiliemife or smitnsonite type, -

INVESTIGATION 0 ZINC ANOMLLY E

- An inter ostl,..j zine anomaly had been sudicaincd l)y “OSUETOTe GF 286
.Cncmeal sircam scdiment Sd[ﬂpih]g cooaaomaly has 1S souwhern ai

1 O'Donchue’s Casiie Mine and exiends ;'m‘ Gpproallan Y e salies i
a north_-eastmvly direction a]omr the beduvu Guloi e sl enci, 5l daied
S

tratigraphically -above the Wor wipa Quatite. A sesies of ¢y samples
of the dolouite in the anoma.ovus area WaSs LLKen in U. Lo e oeovex Loamed-

iatewy north o the Castle Mine, see Drawing No. 1020, This sdmpling
“siowed tuai there were two zinc rich beus ana-a thora arva o Wb high zing
©values wcated very ciost to a fault,  Sampae 74 was taikea o a cark

corown doiomitic cuck outcropping in tre crodk, .approxiina ely waere ihe e

Tault, as showroon the Mines Department ma, would be expelica, A lsu

."alongs'm this sample location two ldrge cocas, o nich voere prosadly oul-

croos wure nuied to contaln veins anad Cracis with a malachiic L. Aqug.
e oy cops looked. similar to the surfave mnuier o fivoon O'ononue's (,dsﬂ

i"‘u-. Sahiey were decived Trora fee

B 3

.\'..‘n_‘ [UIeRS A.(» are on the Wl‘Oug S de of Ui

(Y8

SLne aivea,  These rocks may indicate that the tault, which siaris L he diapir

t0 the wowst 2l “he raune, bears copper rainecaxization, This onservai.on would

@ Wurin 'cl'.em{ing oti when more work is conternplaicd lor O'Donohue's Casiie:

Mine. T ' . o

T\xo sumpm“ T8A gmd 701 are booh feom catior dack brown Joiowadtic peus

L the sequence, The bed from wiicn T8 was w@iken is oty avoay 2 Jget tiick
sut 8B was tagén [romn a bed about 15 fect thick and thes ¢oitic b most

: S'Lghj'ficant 17 the cight sitaation for concentration of zine wis lound. Wnis -
occusre.ace Lay be a siutation similar o the zine rich Cari.ian lm estune -
do}o;nlw sequence wnich contains willemn.te..

1t is ix‘.to:‘csting.to note that although much older, the rock scqucice vuserved
. is very sl:uilar to the Cambrian sequence, i, e., there is a massive, white
quartziie situated stratigraphically below a zine rich limesione-dolomite

sequence aithough the sequence behind O'Dononue's Casiie does conrain inter- .

bedded shales. This formation, which is the lower un-ramed member of the
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-2

Skilloga.éc Dolomite,. .mnr he worth exploring for concelrations of zine
of tie wiliemite or smithsonite types. If it c‘:lu be esiciiished that finis
dolomite is 2in¢ rich in other areas a geoLen .cal sircein seoient
sampling programme over this part of the secucnce mig .t lead foile
discovery of a cone mtrauoz. of zmc that 15 suumlexmy m 'u 1o warrani

;mmng . B )

A: this.is: pramb&yf ’mmplm:#ly_wexplo;ed a&emze mr she occurreme
[ zine rm

1t e {b;lo v

-

e

v
.
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Taken from S.A. Dept Mines map - Wooltana” - scale: 1"= 60ch,
|
\ Py
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Not to scale

REFERENCE:

I Dok brown dolomite

Sample No. (_:u ppm | Pb ppm | Zn ppm.

F 72 25 20 85
F 73 30 | 20 130
F 74 170 30 4500
CF7s | 25 | 30 | 100
F 76 0 | 35 ¢ 75 |
F 77 5 1 75 | 100

F78A (1400 | 500 |1300

F788 | 5 | 40 |1300 |
F15_ | 45 | 40 | 78
F 80 15 | 120 | 200
e R

Grey dolomite

Shale

Wortupa quartzite

Approximate position of fault
Copper-malachite in dolomite
Sample location

WATTS, GRIFFIS & McOUAT (AUSTRALIA) PTY. LIMITED

CONSULTING GEQLOGISTS & ENGINEERS
1ST FLOOR-—56 PITT STREET, SYDNEY

NORTH FLINDERS MINES N. L.

— ODONOHUE CASTLE MINE AREA-—

ZINC ANOMALY  INVESTIGATION
SCALE: A= dhown DATE: "o i e DRAWING No.:
DRAWN: = APPROVED: 16 10 / 20
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" Map of Moleashes Copper Prospect showing

Map of Area between 0'Donoghus Castle -
" Pooh Corner and McLeashes Prospect showing

geclogy (X.Pontifex) and I.P. resulta.
Sheet B (Bastern Half)
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_i inch % 20 fe‘et._
i inch é 20a£ent,
1 inch = 20 feet.
1'4nch = 20 feat.
;gw-zomn.
1 tnch = 20 feet.
1 inch = 100 fest.

3_- inch L) IOOfeeto
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mponr OE A ROTARY~PERCUSSION DRILLING PMRRM
MULEASEES COPPER PROSPECT, S.M.L. 294 ~ SOUTH &USTRAL!A

MM’! 1970

1. . mmmm

-mxaiuhes Copper Prospect s located adjacent to the Paralana
Paua.e gona 4 nu.u south of mrmaula _Homaatead, portion of which serves
s a base cazp for field opexations ot umn Plindors Mines NeLs
Arkarcola:fiomestead, 'Tay be reached by graded yoads, soma 80 miles eaet
 from Copley or 100 niles northeast from Blinzan,

h rotary-parcussion drilling -prooramma of 8 doles mmung
1530 feet was carried out in the MoLeashes aree during ¥ay 1870, Seven
of the hoaes (¥Pie 1 to MMo 7) vere dasigned to further oxplare a cone
of secondnry copper minuaulauen vhich had been Moatad fxom a previcus
waggon drilling programme, Role He 8 vas drilled as 8 preliminary
test of a done of Induced Polorisation ancualies located nent the top of
the Blue Mins Conglomerate soms 1000 faat west of the lcLeashes Prospect.

11, KEGZONAYL GEOLOGY

Mcleashes Copper Prospect 46 located in the lowermost 'beaa of
the Blue Mine Conglomerate and probably trangresses into the uppermost
beds of the Weoddamdka Phyllits, adjacent to the Paralana Pault System,

.......,/2
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The Woodnamoka Phyllite, Blue Mine Conglomarate and the
overlying Opaninds Pormation, aze the upper units of the Callana Beds, which
axe succesded above by the Wortupa Quartzits, the basal unit of the Burxa
Group, all of Proteroroic age. The Burra Group i3 succesded and trans-
gressed by glacial sediments of the Yudnamutna Sub~group.

Broadly, these units form the scutheustern limd of a south-
west plunging syncline whose axis culminates in the rugged Gammon Ranges
composed of Pound Sandstone,

The sequance is zepeated to the east of the Paralans Fault,

& presumably west-dipping complex fault £one, along vhich several thousand
feot of movemant hag oocurzed. Numerous lasser faults and irregular
dtapiric intrusions associated with the Paralana Pault, combine to oreate
o strugturallycomplex area,

' m Blue Mine Conglomerate in the area coneists essentially of
~ pelatively soft, argillacecus and ferruginous eandstone below with
conglomerate, arkose and sandstone above. Heavy minersl laminations and

slaty to silty interbeds aré Sormon througheut,

--03000000/3
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mr, wmog THVESTIGATIONS

m: rotary-percuseion noles weze drilled ln 1968 by |
Gmmys of Australia Pty, md. Interesting values, mginq fm
0:58 to g:elm thm 68 Copper; me dhw.md fron two mmmm»na N
" of a sons of secondary coppey minpr;a_uuuon mch‘.-m been indieatad
at the pnrgaqe by several old collepsed workingﬁ. |

In late 1969 a p;og:m cﬁ wawon'-dxuunq uwxg L T
Mnxaok-typn rig vas carried-out by mugaunn Brilling Lmltaa
for Rorth Flinders Mines N L. This pxog:amma mieed 26 holu for
a total @f 4155 feet of drilling, coppex values (A.A.8. mlyais) _
vere mida:ably Jower. than those obtained by Gecaurveys. A west-
-mmm; dens of secondary- copper mineralication some 250 feet in length
and: averaging 20 faet in thickness was outlined by ehh prograzme. Indicated
ore-resarves of betwesn 40.000 and 5@,000 tons with a g:aae of near 1.08
copper were caloulated from meus of this programme, WNo systanatie
geological £ield logging of drnl-euthga vas em:;lwea for this programme.

m&oxm. atteam-*led.imt geochemical results, ‘covaring wost
of SML 294, showed a warked eomlauon of ancnalous ¢opper values with
the Blua Hine cmmzam. whnch outorcps as part of the eastern pRT)
of a mjor broad syncline in closo proximity to the Paralana Fault., later
follow-up woxk by 5. Carthew, M, Garpan and 1. Pontifex has located numercus
surface ehowings of leeondary copper minexals closal’y related to the Blus
Mine mnglmata. )

The Maleashes and 0'Donoghues Castle aress, whaze outcropping
secondary copper mineraliantion is associated with the Blue Mne Congloxerate,
were selected for I.P. coverags, At Molsashes Pmspocm,

I

66-00¢oc/‘
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I.P. coverage at various electrode-spacings, was run on suxvey

lines 200’ apaxt to give full coverage to the: Bluo Mine Conglomerata,
Opaminda Formaticn, Wortupe Quartsite and the Pavalana Fault System,
lisrrow zones of possible to probable 1.P. anosalies were located on
tvo linas uomsn the Mc¢Leashes mmct. Stronger X.P. auomnes are
wnociutcé vit.h the upper members of the Blue Mine conqlomntn and
Wortupa Qmmu. some 1000 fest and 2400 feet uapocuvoly to the
vest of McLeashea Prospect. "

Solil sampling along the 16,2005 line indicated anomalous
copper and zinc valugs associsted with the uppetr beds of the Blue Mine
Gonglomsrate and Wortupa (Quartszite vespactively,

Frem these :em.u.v a limited drilling prourasne was
doui;ne& to i~
1) Purthex test any possidle down-dip projections of the
previcusly dslineated seccndavy copper mineralization at
MoLeashes Proapect

2) To test the I,P. anomaly at the top of tho Blue Mine
Conglomerate.

3) To test the 1.P. and ‘apgoofated copper-tine ancmalies
near the top of the Wortupa guartsite. In this case,
| owing to the extremaly rugyed nature of ths terrain,
the linited tine available and the limited capacity of
the D4 - bulldozer, the constzruction of access roads could
not ba complated while the drill was in the ares.

tvevensine ’m $
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Iv. ROTARY~PERCUSSION DRILLING PROGRAMME
A._McLeashes Copper Prospect

As stated, seven rotary-percussion holes totalling 1230
feet were drilled as a follow-up tést programme to an earlier
programme of relatively shallow percussion holes (Air-track). This
programme was carried out with an Ingersoll-Rand down-the-hole-hammey
"Drillmaster" rig by Boring Enterprises Pty. Limited. Complete samples
were collected at 5 feet intervals and split into a final sample of
approximateiy 8-1b. weight by a rotaxy-splitter. Small grab sﬁmples
from the reject - heaps were submitted to McPhar Geophysics for tapid
A.A.S. analysis. From the results, full samples (8-1b) of
"mineralized-zones" were re-submitted to AMDEL for copper analyéis
(scheme F1). Details of the holes aresshown in APPENDIX I. while
APPENDIX 1I consists of lithologic descriptions and assay data.

Holes NFMc 1 to 5 inclusively were designed to test any
possgible down;dip projections of the previously outlined wast-dipping
lens of secondary copper mineralization. Holes NFMc 6 and 7 were
shallow holes located near the Paralana Fault to “round-off" the
northern margin of tpe mineralized zone.

Because of scree-cover in the area, there is some doubt
as-to whether the mineralized zone occurs in the lowermost beds of
the Blue Mine Conglomerate or in the uppermost portion of the under-
lying ° WoodndmdkatPhyllite. In most cases, the lithologies penetrated
comprised xelatively soft interbedded kaolinitic sandstone with some
harder quartzite bands and clayey to silty interbeds. Below this was
generally a relatively soft fine~grained to medium—érained sandstone -
quartzite with both disseminated hematite and heavy mineral bands
(? hematite), which is characteristic of the lowermost beds of the
Blue Mine Conglomerate, further to the south in the 0'Donoghue's Castle

seiteesaaas/b
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area, Slight traces of pyrito were apParent in a few saxples,

Assay results were gonerally &lmappointing, tho
Mqhest value recorded bal.ng 0.65% Cu. in hole H.P.Mo. 4 (63-70'),
Sones of anomnlous copper values in these holes can ganerslly be _
correlatad as o down-dip projoction of tha mineralized gone, although
io all holes, grades are woll below those of acencmic interest.

Holes HFNe 6 and 7 (Section 16,8568), close to the

. Paralana Pault, encountered low to moderate copper values (visible
ualachite) nsar the sorthern margin of the minernlized zone, In

' these holes disseninated malachite eccurs both in nmedium~grained
sandstone and {n an underlying stichy-olay interval, which probably
Zepresents gouge material associsted with the Paxalana Pault, nmﬁ-
Pink dolomite of the Umbexatana Grovp (? Balcanoona Formation) was
ancountexed beneath the Paralana Pault in both of thess holes. The
diepositicn of the above 1ithologies in holes 6 and 7 irdicates o
westerly dip both for badding and for the Paralana Fault. The
mineralized intervals averaged 35 feet at 0.52% Cu. (5 £t. to 40 £t.)
and 20 fest at 0.270 Cu. (0 £t - 20 f¢.) &n holes 1MMe 6 and 7,
respectively.

[ XX ) -ovoo’uoo'”
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B, I.P. ANOMALIES

\._BLUE MIND CONGLOMERATE

A consistent gona of I.P. ancmalics, some 1000 fect
to the west of tha loLeashes Progpact, was found to corrslate
with tho upper beds of the Blus Hine szate. While no
dafinite surxfece copper minezalisatioa was known 15 this vicinity
8 prelininary hole was planned to test the cause of eho I.P.

This hola (H.F.lc 8) was drilled to totel dopth 300
feet on crosa-section 16,600H, aited at 1100 ¥ an& depressed at
85° emstarly. 7he holo interscoted interbedded medim-grained
kaolinitic sandstone, quartsite and conglomerate with siltstones
glate interbeds. Pyrite was enoounteved fyom ?5 to 100 feot with
abundant; pyrite and some yraphite presant from 50 to 75 feot deptl,
No aignificant copper values ware associated with this minerxalisa-~
tion, %races of malachite were obsarved from 275 ft., to 280 fest
uhich imterval assayed 0,148 coppax, Cromndwater was not encountersd
in this hole, while no sulphides waro obsoxved below 100 faat,

It would appasr that the I.P. anomely hap bean at lgast.
purtly explained by tho prascnce of pyrite - graphite (?) at shailow
depths in this hole.

a-.oooooc,& '



2. WORTUPA QUARTZITE

So0il and rock-chip: sampling along croas-section
16,2000 inficated that the topmost 150 feot op so {atzatigraphic
thickness) of the Wortupa Quartsite is moderately anomalous in
copper, while the lovarmost. 50 fost of the Skillagoleo Dolemite
'i3 anomalouz in zine.

A conplotent stremg L.P, anomely is inlieated 4n
tho vicinity of 2000 to 2400% on sovexal linea.

. Litholegically, the upper portions of the Wortupa
fuartcite cxprise intorbeddod quortsite, conglomexvate, silty
quarteite and silty picaceous glate. (?) Pyritic holomorphs .
vere observed in sovoral éark slaty bands.

Although the principal caure of the zone of strong
I.P. anomalies in this situation ls expoctsd to be related to
black pyritic slates, the drilling of at lesst cne preliminary
scout~hole was planned. Howaver, extremsly éifficult access
conditions and lack of time precluded the drilling of such a
taot-hole during this programme.

0’00.00../9



Page 9

v. SUIGAARY AND CONCLUSIONS .

~ Five rotary~percussion holes wore drilled to test
poseible down~Gip extensicns of o previcusly - delineated lens
of secondary copper mineralization, known as McLeashos Prospect.
Although low copper va).u;i;T generally confirn a westerly dip for
the minsralized lens, the gradas of mineralfzation intsrsected
in these docpor holes axe far belov the lavol of etoncmie
interest.

o shallow holes which intersected low copper values
- wexe drilled to "round off" the nineralined zone to the north.

~ Proviausly caloulated "indicoted ore resarves" for the
lene of socondary copper mincralization vere not significantly
increased by this drilling programme. They romain at betwoen 40,000
and 50,000 tons with a grade of opproxdimately 1% Copper,

ono hele, drdlled to tast tho source of I,P. ancmolics
vithin the toprost wenbaze of the Blue Mine Conglemsrats, showed
the prusence of pyrite and graphite at shallow depths. Later drilling
of the equivolent stratigraphic interval in the O'Donoghucs Castle
- area, also produged Gisappointing results, However the persistent
cccurrance of surface showings of sccondary copper uinerals within the
Blue Mine Conglemorate, suggests that investigations of this problem
ard algo the zono of rclated geochemical and I.P. ancmalies at the
top of the Wortupa Quartzito bo continuecd.

RE ko

R.D. ¥ilgon,

NORTS PLINDERS MINES W.L.




SUMMARY OF ROTARY-PERCUSSION DRILLHOLE.S APPENDIX 1

MCLEASHES COPPER PROSPECT - SML 294 MAY 1970
Hole Eo. COORDS AZIMUTH-DID SAMPLE HOS. TOTAL DEPTH.
nFEc 3 168098 vYexrtical 2526~2566 208
020
KPMC 2 m;g:a Vertical = | 25672606 200
NFNc 3 1654311
033m , vereical 2607-2636 130"
RFMc 4 16541y Vertical ) 2637-2706 350
043w
BPMc S 16587 ,
ppuandd Vertical 2707-2746 200
HPMC 6 16871n ‘ 4
TiTE Vortical 2747-2761 15
HFMc 7 168724 .
1788 VvVexrtical 2762-2771 80
HPMG 8 16,6008

i,lcow rep: 65° =. ' 2772-2831 300




ADPERDIX 1X

¥elenshes Copper Prospect
Rotary-Pexcussion Prilling Progranme

#NY, 1970
PRILI-LOG PORMZ
vith
mem DESCRIPTIONS and
ASSAY DATA.

tiote on Assayss-

Column 1 - Reprosonts A.A.8. Analysis followlng 25% ﬁma
Leach on mnall 'grad' sample, Values in p.p.o.
Analysis by HcPhar Geophysics Pty. Ltd,

Column 2 ~ Chsck assay on acourate split é-1b, sazple «
AMDBL Code P1 Analyais,



"NORTH FLINDERS MINES N. L.
"DRILL LOG FORM

¢ ' 3

PROJECT McLeashes

‘Dri‘ll Hole No, NfMc 1 Sheet 1 of - Grid Co-ords 122821\]
- Azimuth | Dip _ Vertical : : (
Type of Drill Drillmaster
Driller P. Nitschke __Collar Datum .
. Logged by _B. Wilson. . Depth of Hole 205 ft.
- Commenced .18.5.70 ~~ Completed | _18.5.70
Depth Water Struck DR* : 'ft-._ G.P.H.
Depth Water Struck ~ft. G.P.H.
Depth Water Struck ft. G.P. H. __
% Core Recovered _ Length of Casing in hole ft.
LOG - ASSAYS -
From (f1)} To (f1) [Sompie No _. .+ Lithology gg’; gﬁm
0 5 2526 | - . < 160
5 . 10 2527 | - ‘ - 190
10 15 2528 | Yell-brown kablinitic sst. (?dolomitic?) 170
15 20 29 f" 0w w . o0m tSiQaﬁgiﬁiﬁﬁ M
-20' 5 2620 | pit+n =~ few modules MnQ?2 1950
25 30 31 |ditto. & some Mno2 : 880
30 | 35 32 |pitto. | - 930
35 40 33 |Ditto - very kaolinitic o 630
40 | 45 34 |Ditto. - - - 670
45 50 35 |Ditto. - must be;yeilow clavey partings., [1300
50 | 55 36 |piteo, g SOme SO Yellovw O initic 21 |aag
55 60 37 |pitto. Z abundant Mn-coatings 660
60 65 38 |pitto. cMn | 590
65 70 39 |Ditto. ¢ Mn 2 Tr. Qtz. o 400
70 75| 2540 |Dpitto. &M g 5% Grey Silstone 380
75. 80 41 |Ditto. above % - ™ 440
80 85| 42 |pitto. haolinitic D ioloSp, M9- sst. 280
85 20 43 |Ditto, - Tr. Grey siltstone " ]880
90 95 44 |pitto. ¢ some red ocheous clay (5-10%) 670
95 _100 45 |Aall yel-l—brbf;m fy-/? ; sst - kaolinitic 440
100 105 46 |Ditto. above 810

H
PR



' NORTH FLINDERS MINES N, L. . DRILL LOG FORM  CONTINUATION SHEET

Drill Hole No, ___ NEMc 1 . Sheet of 2
Project McLEASHES
LOG . ASSAYS
fFrom (11)f To (f1) [Sample No Lithology RRO | PRI
105 | 110 2547 | Ditto. above 1300
120 | 115 | 2548 |Dpitto. above ¢ some Mn02 1200
115 { 120 2549 |pitto. .= * wooow 630
120 | 125 2550 |pitto. " oo 800
125 | 130 2551 |Ditto. & Tr. fg.sst + hematite. quartzite. | 540
130 | 135 2552 |Dpitto | ' ‘ 680
135 | 140 2553 |Ditto - Tr. grey slate 560
140 | 145 2554 |Ditto ¢ 30% Dark grey fg. sst. 2000 | 2400
145°1 150 2555 | Mainly, daxk, grey fine gr. Keglin sst ¢ 3800 | 4300
150 | 155 2556 |Ditto. above Tr. grey silst. 1400 | 1800
155 | 160 2557 |Dpitto. sbove _ 1100 | 1400
160 | 165 2558 |Ditto - fq - i'?: dark sst, 1700 | 2000
165 | 170 2559 |Ditto . - cm  w 490
;70 1175 2560 |Ditto " LI 300
175 |} 180 - 2561 |Blue-grey dark kaolinitic sst ¢ hematite
' » | B grain ' 560
180 | 185 2562 |As above -~ dark grey micaceous & hematite
B - sst 440
185 | 190 2563 |As above c brown sst. 1700
190 195 2564 |As above v 2000
195 200 '2565 V.hard lliqht brown hematite guartzite 630
200 | 205 2566 . |Ditto. above o 550
T.D. 205"




NORTH FLINDERS MINES N. L,

'DRILL LOG FORM

_ PROJECT McLEASHES
Drill Hole No. __ NFMC 2 Sheet_*  of 2  Grid Co-ords 1673
Azimuth Dip - -Verti.cal. ‘
Type of ‘Drill Drillmaster
Driller___ . P. Nitschke Collar Datum
Logged by . Depth of Hole . 200 ft.
Commenced 18.5.70 - Completed | 18.5.70
Depth Water Struck PRY ~ ft. G.P.H.
.Depth Water Struck ft. G.P. H.
Depth Water Struck ft. G.P.H. _
% Core Recovered __ .Léngth of Casing in hole ft. -
LOG © ASSAYS
From (i1)] To (£1) [sampie No Lithology the | RS 3
0 5 2567 | - 75 -3
5 10 2568 | White kaolinitic sst. ¢ Tr.white silstone | 55 3
10 15 9 | Yell-white kaolin, med.gr. sst c | 3%?%e sst. 70 4
15 20 | 2570 | vell-brown gte-sst. 100 5
20 25 1 | Yell-brown to white kaotin sst gesgggininc 100 8
25 30 2 Ditto 410 4
30 35 3 | pitto. c 5% White silstone 620 4
35 40 4 §8f gggvagligsvgq sst. Some Fé. Mn. - 380 5
0o | a 30 Greychlack sifby fa sst. as above: | ) .;
45 50 6 Brown Kaolin Qte. 30% manganese oxides stalning
' + pink Fe. stain. -500 4
50 55 7 | pitto.above. 30% Heavily Mn - stained 1100 5
55 60 g | Brown. gg%rﬁ_giggnégolln sst - qte o 230 4
0 65 | o | pitto, above: 800 4
65 70 | 2580 |' pitto, 2 Tr. Pyrite 740 4
20 ' 75 1 Brown 5111ce0us sst - qte.Fg. gﬁgfnlng 920 4
75 80 2 | Ditto. ¢ some white qtz.Tr‘.White Slst. 950 |1800 4
80 85 - 3 | pitto. above - some clay. | ' 1100 |2200 5
85 90 | 4 | pitto. above ' ‘11200 }2300 4
90 95 5 Ditto. abové; white quartzite 1400 |2100 4
95 100 6 | Ditto. above, some—hiteqteclay 1600 {2000} 4




* NORTH FLINDERS MINES N.L,  DRILL LOG FORM ~ CONTINUATION SHEET

Drill Hole No.___ NFMc 2 Sheet  ° of °
,Project McLEASHES
LOG ASSAYS
From (1] To (£1) sampm'N; Lithology Eﬁg pgg
100 105 2587} Ditto. above, some white qteb& clay 160014500 4
105 110 8] Ditto. above 2000]2500
110 115 9| pitto. above - brown quartzite. 1300]1900
115 120] 2590 Ditto. above ’ 860
120 125 1{ Ditto. above - brown quartzite & clay 920
125 130 2] Ditto. abpve, some darker fine gr.
- - gte +_Tr. clay 1000 ]
130 135 3| Brown yellow sst o qle C Sore faetarene” | 1000
135 140 4| pitto. above 440
140 145 5| Brown-yellow sst ¢ Tr. white clay 400
145 | 150 6| Ditto & 30% white Clay 480
150 155 7] Brown-yellow clayey sst, 900
155 160 8] Ditto above & 20% White clay 1200
160 165 9} Ditto € yellow clay Tr. Ménqanese 1000
165 170 2600 | Ditto c 10% White clay 13 75
170 175(" 1| Brown qfe. some white clay somé Mn02 450
o All brown hard quartzite (feldspathic)
175 - 180 2 ¢ _spme Mnog. Tr. White clay 1200
180 185 ‘3] Brown gte - some white gte, Mn02, yellow
o . clay 1200
185 190 I R A LT s T B
190 195 Brown quartzite, some grey gte, Mn02 1 eag
195 200 Browgrggilgc:gﬁséqgg: ;gigemﬁoqgg?zing 1000
T.D..200: .




NORTH FLINDERS MINES N. L.

DRILL LOG FORM

—

* PROJECT MCLEASHES
Drill Hole No. NFMc 3 Sheef ! of - 2 Grid Co-ords 10534;;»\7
Azimuth Dip - Vertical |
Type of Drill Drillmaster
" Driller 7 P. Nitschke Collar Datum
Logged by | Depth of Hole 150 ft.
Commenced 19.5.70 _ Completed _19.5.70
Depth Water Struck PRY _ _ft. G.P.H.
- Depth Water Struck ft. G.P.H.
Depth Water Struck ft. G.P.H. _
% Core Recovered Length of Casing in hole ft.
LOG ASSAYS
Erom (f1)] To (£1] fsample No - Lithology A
0 5 2607 |Brown quartzite, manganese-iron stained 220
5 10 8 | Ditto. © 200
10 15 9 | Ditto. 5% Greyish silty-quartzite,clay 510 _
15 20 10 { Ditto. 5-10% Greyish silty quartzite. 930
20 25 11 | Ditto. 15-10% Greyish silty-quartzite, clay]l 880
25 30 12 [ Ditto. Clay 880
30 35 13 | Ditto. Clay 410
35 40 14 | Ditto. Clay 550
40 45 15 | Ditto. 5-10% Grevlsh Sllt\L quartzite +(‘$:v' 510}
s | so | e [0 Eomanmaite sovre eily o
Tr. Qtz. © 500
50 55 17 |79 BR3yR arglléregtflnezgz Srey giftstenedd a0
55 6 | 18 |4ou Grev_elity fine or: gie. & heaw
mineral layers, 590
60 65 19 {Ditto. above - C fr White Clay 210
65 70 | 2620 {10 Bﬁgi’nﬁgﬁ fa.4g;cv.thlxgg Clay 460
70 75 - 21 '282 Sﬁiﬁegfe dgg:q%g? qBO% Grey~-white Clavl 700
75 80 o |°¥ Brgwn gte. (30 Arg 850
80 85 3 %83 Siﬁgvfgel gglqisvaggzsz 580
85 90 VN I Br°223923;" =?9fuwfiﬁe Grey gritty clay 425
90 95 _5 145% Grey silty gte (fqg)
55% Grey-white gritty clay 450
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NORTH FLINDERS MINES N, L. DRILL LOG FORM  CONTINUATION SHEET

: o NFMc 3 | | 2 2
Drill Hole No. : . . Sheet of
PrOjeCt MCLEASHES ’ ‘

LOG . B S : ASSAYS |
from (1)) To (¢1) [sampre No Lithology jf:l:
~15% Brown Qte. . 35% Grey silty gte-sst.
95 - 100 2626 50% Grey-white clay. 650
_ 80% Gritty clay to argill. sst. ,
100 105 7 20% Feldep. saf - 420
. 10% Brown Qte. 30% Clay.
105 110l a 60% Silty Grey Qte. ) 110
40% Grey argill. fg. sst - gqte - .silty.
110 115 9] 50% Clay - very gritty. 10% Brown gte. 170
) 60% B te. € =Mn.
115 120 2630 ] 20% (‘{gz\gn( 11"1'e1“f'§} Fe?%h; Crey si 'H"y sat-gilsi., 440
. 30% bDark Mn - stained fg. gte. '
120 125 1] 50% Yell-Brown grey sst.-gfe.
20% White Gritty Clay. 360
- 45% Brown Qte. 10% Gritty Clay.
125 130 2 45% Grey silty gte, : 280
1130 - 135 3] Hard grey-pink gte c some clay : 220
50% Brown-pink Hard gte, 10% Clay
135 140 41 40% Grey finer grained Qte C Heavy Min,
: = : layers 210 ’
’ 50% Brwon gte. _ 20% Gritty Clay.
140 - 145 5 305 Grey silty qte. ¥ 220
20% Brown gte, _ascabove. :
145 150 6] 80% Very argillac. & clayey white-grey
‘ __fg. sst. 160

TD 150'

e
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NORTH FLINDERS MINES N. L.

DRILL LOG FORM

PROJECT _MCLEASHES

Drill Hole No. NEMc 4 Sheet 1 of 3 Gr1d Co ords. I%é;’l\x
Azimuth Dip _ Vertical
Type of Drill Drillmaster.
Driller G. Russell Collar Datum
- Logged by Depth of Hole _ 350 ft.
Commenced Completed May 1970
Depth Water Struck DRY ft. G.P.H.
Depth Water Struck ft. G.P.H.
Depth Water Struck ft. G.P.H."
% Core Recovered’ Length of Casing in hole ft.
LOG ASSAYS
From (1)l To (1) JSample No Lithology RRe| Rem
0 5 2637| Red gte, some Mn Staining.. © 390
5 10 8{ Brownish - buff gte. - 340
10 15 9] 95% Brown Qte. - 5% Clay. 120
_ : 40% Brown hard qte. -
15 20 2640] 0% Soft grey argill, laminated gte. 560
60% Brown hard gte,
20 25 1] 35% Grey silty arqgill. sst, 5% Clay, 600
25 30 21 All brown hard gte.’ 300
B hard gt . it jointg.
o | as| ol ScPEgemhard gpe © tr. chlorite on joingh 4,
80% Brown hard gte.
35 40 4] 20% Chloritic softer gte. 340
40 45 5| Mainly red-brown hard gqte. 500
45 - 50 6] Hard brown gte - ? Tr. v.fine dissem pyrit¢
' ¢ Speck ? Chalco. 800
50 55 7] Ditto. above Tr.v.fine Pyrite? 1300(1800
20% Brown € aszabove. 50% Grey finer gr.
3> 60 8 Getis oous sst. 108 Clap. 310013400
30% Brown hard qte. 10% _White clay.
60 65 9} 60% Grey softer fq. arglllac Sst. 26003500
Y ft dark gre s (chloriti
65 70 265 < ¥ B0t OREKTESYy Dagapeus (chloritic) | 1o0]es00
?ht to dark gre¥ falrlg micaceous &
70 75 1] feldspathic sst. Fairly hard ¢ hematite 28004300
75. 80 2] Ditto, fairly micaceous €& hematite 300014200 -
1 50% As ﬁboge 50% Dark red-brown fairly
80 85 -3 qte Some hematite 310033500
Dark grey-green feldsp.sst (micaceous). as
85 90 4| above - some hematite 370004200
% - p
90 g5 5 28 ro n°har m%cacegema 1€e gte as abovg 160012000
95 100 6| 35% Hard brown qte.as above. 20% Grey—
green slate. 45% Grey-green softer sst.
as above, 180013900



'NORTH FLINDERS MINES N. L. - . DRILL LOG FORM

P
~
b

GONTINUATION SHEET

. . . NFMc 4 3
Drill Hole No. c Sheet of
Project  McCLEASHES :
- LOG ASSAYS
_ ‘ ) PM | PPM
fFrom (ft}f To (ft) {Sample No ) thh010gy gAS Cu
' 70% Grey-green sst. as above. :
100 105 2657 30% Hard brown gte as above, 2800 {5100
% . :
105 110 g [28% Hard brown g56:.35.2ROVS: above. 3600|5100
: 50% Grey-green feldsp. sst. as above. -
110 115 9 |50% ngKt brown limonitic gritty soft sst. |2600 [3400
) ) 10% Grey feldsp.sst as above. 10% Brown shal
115 120 2660 Or claystone.” 80% Light brown sst. - some(2400 {3300
Cg. Soft gritty. some fg. hard micaceoys.
‘ 70% Light brown limonitic sst. as above.
120 125 1 130% Light grey siltstone - glate 1500 }2200
’ 70% Light brown limonitic_gte.as above.
125 130 2 130% Grey softer fg-sst. ¢ Tr. grey shale, |1400 12100
' 30% Light brown grey shale-slate.
130 135 3 [20% Gréy fg. sst. aS_above. :
50% Light brown gte-sst. as above 1000
‘ 60% Light brown 8te—sst. 20% Light brown
135 140 4 shale~-silst. 20% Grey sst-shale. 1000
: 80% Light brown gte-sst. . .
{140 . 145 203 8 " shgle—silst.Tr Grey sst 520
80% Light brown ast - gte. as above. ' :
145 150 20% G;gy sst - gte. asqabove. : 1100
70% Light brown gte-sst.
150 155 7 |30% Gréy gte -~ sst, 200
ight te-sst - d. .
155 160 s |10% Zight Bpown qte-sst as above - med.gr. |,
160 165 9 |Ditto. above 11100
. 80% Qte - sst. as above.
165 170 2670 [20% Grey sst-& grey silty shale 1000
% - . .
170 175 1 |78% Belichrown dfe. S5t §nabove 1100
60% sst. as above, '
175 180 2 |40% Yellow-grey shale, 1100
‘ 50% Sst. as above.
180 185 3 |50% Soft, puqgy shale as above. 700
185 190 4 [B8% EBoown EQ.RIDK.5 Igd,§st. as above. 400
. 20% Brown sst-qgte as above. 60% White
190 195 5 | sticky gritty clay. 20% Brey silts-gst
v ' ¢ heavy mineral bands. 450
195 200 6 [Brown-grey stickly sandy clay.' 750
200 . 205 7. |pitto. c some sst. : 400
’ Mainly white-blue-~grev clay & soft shale
205 210 8 with ¢ _some harger‘sst.y : 300
210 215 9 I50% Weathersd clay-shale. 50% Sst. 500
215 220 | 2680 ppitto, A ' 400
220 1225 1.379% Soft argill. sst. 30% Soft sticky clay]200
225 | 230 2 ‘Ipitto. - | 150
230 1 235, 3 IDitto. : . 100
235 240 J4:1Mainly”argillaceoﬁs sst. ¢ clayey interbeds| 80
240 245 5 |Mainly argill.sst c some white shaley clay.|160




NORTH FLINDERS MINES N. L. DRILL LOG FORM CONTINUATION SHEE"

Drill Hole No. __ NFMc 4 - o ' Sheet‘ 3 of 3
Project MCLEASHES, o |
CLOG R ' ; ' ASSAYS
From (f1)} To {ft) [Sample No _ ' Lithology - Eirsn . gﬁm
245 | 250 | 2686 | MaiBiy,yhitecpink kaopipific sst ¢ 3% Grev| 140
250 | 255 755 | As above. L T 70
255 | 260 | o | vamolUCEIRI clarer setate C oome
& heavy mineral layers 60
260 265 9 Ditto. above. : : 40
265 | 270 [ 2690 |"iBi¥ubdi " Siagey aho1d® OV 75
270 | 275 R S St T i g S R
bands. 10-15% Grey shale. 60
275 280 2 'Ditggéyagngsg.sgmghg'gaceous sst. + 30-40% 85
280 285 3 Ditto. above. - : 65
285 | 290 4 | pitto. above ' - ' 45
290 295 5 Ditto. above +. some grey sst-siltst. ' 40
295 | 300 6 | Ditto. above + 15-20% blue-qrey siltst. 50
300 305 - 7 Ditto. aone. ' B | 55
305 310 B Ditto. above. ' : : : 70
310 | 315 o |30k &lh B9neSeRtte T eeRIs 20 Ao | o
315 | 320 2700 Ditto. above. 35
320 | 325 1 |Mainly pink-white arqgill.qte. | 40
Pink to grey fairly argillaceous gte C
325 330 . 2 lot of clayey coatings. Fair amount
of hematite grains 50
330 | 335 3 Ditto abpve - some fg grey &%Ey&s%g%e‘ 45
335 340 4 Mainly pinkwhite argill.sstsg%eag?ggz B 35
340 345 5 29% g§%¥ sggéeéresogsg?ite~pink argillaceous190
345 350 6 282 ;c:gﬂmf:f?{zg;eélay- _ : 430
T.D. 350




NORTH FLINDERS MINES N, L,

=

DRILL LOG FORM
| PRCJECT MCLEASHES '
Drill Hole No. ___ NFMc 5  Sheet 1 _ of 2 Grid Co-ords 16587
Azfmuth . Dip Vertical 083w
Type of Drill Drillmaster :
Driller G. Russell _ Collar Datum
Logged by S.J. Carthew ‘Depth of Hole 200 it.
Commenced Completed May 1970
Depth Water Struck DRY. ft. G.P. H.
-Depth Water Struck ft. G.P. H,
Depth Water Struck ft. G.P.H..
% Core Recovered Length of Casing in hole ft.
- LOG ASSAYS
ferom (118 To (£1) [sompre Nof Lithology ﬁgg‘ gﬁ
0 S 2707 60% Gritgg gé}tMnguartzite. 35% gritty clay 1000
-5 of - 8% Tgggn 0 2 " 12300
10 15 9 80% " 10%Fe? Chert“ : 08 * " 750
15 20 2710 P 5% Fe-wn A T
20 25 1 P® Ty ) o ) 150
25 30 12,70% Gritty.clay 30% hematite Quartzite. 240
30 35 13 |[gos " « gy m w103 FeMn ],
35 40 14 60% grey silty quartzite.%g%hgﬁégg¥ecégg. 180
40 45 15 [60%_hematite quartzite 403 gritty clay 240
45 50 16 l40s ™ " 60s " w 290
50 55 17308 " mo 708 " " 420
IS A T N ]
60 65 19704 " " .ggm w 255 v ] 330
65| 70 | 272008 " " sg v 358 " vl 320
70 75 108 " * 308 Gritty clay with Fe.stain) 420
75 g0 | apos v v 30% GeTRELte,Quarteite 800
80 85 3 bos . Y 25% Hemg;iéiaguartzite €00
85 | __90 g hos v« 33.FiRRaHTe quarczite 380
_ o 15% Hematite 5% Gritty _
90 95 5 Bo% " "  Quartzite. Clay 1300} 1900
95 100 ghss v wase o w  9pe w o« l3900 ] 1500
100} 105 7f0s v w5y . o m w 55 " * [1300 ] 1500
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'NORTH FLINDERS MINES N. L.  DRILL LOG FORM CONTINUATION SHEE

Drill Hole No. ~ NFMc 5 Sheet of 2
Project MCLEASHES \
-L.OG ASSAYS
From (1) To (f1) {sampie No| - Lithology gg‘q“ gfim
105 110 272860% Grey silty otzite. 33 clemetite a2 | 1 00|iaon
110 115 9 S usrebite. © TSuasiatite 5% Clay. 95011700
115 120 2730|458 " v 458 v w 105 " 750]1400
120 | 125 1leos " " 308 " v clay’s SEEYEY.| 1400{2000
125 130 21060y " v 308 " v 102 Clay 2100{3000
130 135 3fgos " v 158 v v 5 " 540
135 140 4708 v w 25% " " 5y 560
140 145 50308 " " 5% mow 5% "
' _ 60% Brown Qtzite. 450
145 150 6 |85% Brown Qtzite. 15% grey silty Otzite. 460
150 | 155 7l75%  ®* " 20% crey silty Qtzite.5% clay| 400
155 160 8j908 " v gy " o 1s | 460
e | 1ee olgos " v 208 " " " 850
165 170 274080% " " 19% " " " 1% clay] 600
170 | 175 108 v v aps v e o BOFGEitEY] 4
175 | 180 2]206 " m 10y v " " 708 v | saq
180 | 185 3|90% critty Clay.  10% Brown Otzite. B Y
185 190 4loos " "~ 10% Brown-grey Qtzite, 480
190 195 5100% Clay with iron staining 440
195 200 6§100% Clay with iron. staining, 460
T.D. 200"




NORTH FLINDERS MINES N, L,

" DRILL LOG FORM

' lsROJECT McLEASHES
- Drill Hole No, __ NFMc 6 Sheet 1  of ! Grid Co-ords  '®070
Azimuth | Dip Vertical
Type of Drill __ Drillmaster '
- Driller G. Russell.’ Collar Datum
Logged by ' Depth of Hole ft.
Commenced Completed ___ May 13970
Depth Water Struck DRY ft. G.P.H.
Depth Water Struck ft. G.P.H.
Depth Water Struck ft. G.P.H..
% Core Recovered Length of Casing in hole tt.
LOG ASSAYS
From (ft)} To . (1] [Somple No . thhOlOgy ggg Ic)ﬁm
0 -5 2747 | Scxee 1900 {1200
' - . . J 4200 .
5 . 10 8 | Med. gr. sst c Malachite & malachite staining. 5100
10 15 9 | pitto. above c Malachite. 5000 {7000
50% Sst. as above ¢ Malachite.
15 20 2750 | 50% Yellow-brown clay - silstone. . 7%. {7500
~20 25 1 ngh?A?éﬂia?‘e"c‘}Ss?rgwgﬁﬁ’lﬁf1ﬁdgh?fz" 340013100
: Mainly light grey, some brown-white stick
25 30 2 cla¥ c gomegss¥'and little Malachite, Y :
. ' (?Cavings) 2100 {3900
Mainly Iight brwon clay C some:quartzite A _
30 35 3 & &a%achlte (? Cavings) 3400 {5000
35 40 4 | Ditto.above - some Malachite (2 Cavings) |2800 l4100
40 45 5| Ditto. above " - ® " 1700 12900
50% Clay shale & clay. Tr. Malachite '
45 50 61 50% Brown hard dolomite (Cavings ?2) 1400 11900
50 55 71 Mainly brown dolomite, some clay shale 750 11000
Mainly brown-pink fine gr. d fi .
55 60 8| i Tomiterc 80 Whife shalec ~ooc 9%
Some Malachite (Ca¥ings ?) 1100. {1400
60 65 9| Ditto. - mainly brown-pink dolomite 550
65 70 | 2760} Ditto. 510
. - Still some sst € Malachite -
70 75 1} Ditto. : (2. Cavings 2) 340
T.D. 75'

-



PROJECT -

- NORTH FLINDERS MINES N. L,
DRILL LOG FORM

MCLEASHES _
Drill Hole No. __ YFMc 7 ghoet 1 oog L Grid Co-ords 1312 %
Azimufh Dip - Vertical
Type of Drill Drillmaster
Driller G. Russell Collar Datum
Logged by Depth of Hole ft.
Commenced Completed
Depth Water Struck ft. G.P.H.
Depth Water. Struck ft. G.P.H.
Depth Water Struck ft. G. P.H..
% Core Recovered Length of Casing in hole ft.
LOG ASSAYS
) : coL . m -
From ()] To (1) [Somple No .~ Lithology iﬁg EE i
) 5 2764 Rubbish. 1300 1500
Grey Pink med. gr. Qte - soft sst C some
> + 10 3] clay. 30% Brown dolomite 800 | 2100
. _ Mainly as above. sst - .some.clay, brown
15 4 ' dolomite. 2500 {4200
Maian green sticky, sandy_ clay c some sst}
20 5 & dolomite bands.” Tr. Malachite -
, ‘ (Where from ??) 1700 {2900 |
50% Soft grey stick sandy clay or '
25 6 clavey sgt.y 25% Hgfd,qrez arqill.sst.
25% Yell-brown dolomite. N 1400 | 1800
N N . . + LY .
30. 7| Maindy soft grey YeEveZlavedosshies. 9 | s00 | s00
60% Sand lay or clayey sst. Tr.=Malaelrte
35 8 (Cavriln%sg XO% Browr% golomite. 1200 ]1630
- 60% Sandy clay or clayey-sst. ) ' ‘
40 91 Tr. Malachite(cavings) 40% Brown dolomitel 1400 | 1800
45 2770] As above ' . 340
% own_dolimite as above
50 1| 802 BY i 220

ay C sst. Tr. Malachite (Cavings??

T.D, 50 ' '




NORTHETJNDERSNHNESN.L@
"DRILL LOG FORM

PROJECT ' McLEASHES

" Drill Hole No, ~ NFMc 8 Sheet 1 ot 3 Grid Co-ords ﬁggg“‘
Azimuth 0ag® _ Dip _ Depressed 65° E.
Type of Drill Drillmaster
Driller_ G. Russell Collar Datum
Logged by _R.B.Wilson. - Depth of Hole 300 ft.
‘Commenced . Completed May 1970
Depth Water Struck DRY - ft. G.P.H.
Depth Water Struck ___ft. G.P.H.
- Depth Water Struck _ft. G.P.H. ___
% Core Recovered _Length of Casing in hole t.
LOG | ASSAYS
i ' ‘ o : PPM PPM
] from (¢t)] To (ft) §Somple No v ,thhology ARG Cu _
0 5| 2772 | Rubbish 20
' 50% Dark grey micaceous siltstone
10 3 | 50% white - grey fg. mic. sst. 15 _
15 4 | pitto. - 20
% k -black mic. silts-fg.sst.
20 5 | 488 BRTE.2reYsPaackomqc- silts-ig.s 10
25 6 | 385 BIaFeoslstea®8 ¥ R¥8 initic sst. 10
50% Sst. as_ above. : -
30 7 | 50% Slate-silst. --as above. Tr. Pyrite. 15
] o0% 5st. as above. med. gr. micaceous
35 . 8 40% light buff-grey slate-silst. 10
Mainly dark grey gritty feldsp. mic.sst.
40 9 g TrY Ryritg. goge'da¥k siltg slate. 10
' ' 70% Brown &_grey sst. as above.
45 as| 2780 | 30% STty sidte’as’apove. 9 Ti. Pyrite. | .15
 50% Black mic. siltst.-slate. 10% light
50 1 | Brown soft shale. Tr. QOtz. ? Tr. Pyrite.
: 40% Light to dark black sst. as above. 5
55 2 As above - abundant Pyrite.
10% Qtz ¢ abundant Pyrite. .25
60 - 3 | 40% Slst. as above. 10% White Qtz -abundapt.
50% Sst " " Scum on “water,? Graphite.| 50
40% Fine 'gr. dark sst - siltst. 10% Qtz.
65 4} 50% Light grey gritty sst - gte-weathered
» Pyrite 35
Ditto above —_Cg. Conflomeratic sst.very
70 5 | weathered - light brown, Less Pyrite. . 60
Mai dark grey fine gr. sst - silst.
- 75 @ F?égig d?sseg. gyrite hroughout. 45
: 50% Dark grey siltst.-sst., as above.
80 7 50% Red brown weathered gritty sst.
‘ ‘ o Little pyrite 700 | 0.12
ssl s 80% Dark grey siltst.-sst as above.
-20% Light weathered gritty sst.as above
‘ Tr. Pyrite 50
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- NORTH FLINDERS MINES N.L, . DRILL LOG FORM . CONTINUATION SHEF

Drill Hole No. NFMc 8 v o o Sheet -2 of3
Project MCLEASHES o '
LOG g ' ASSAYS
fFrom (1] To (1) [Sample No ' ~ Lithology - gﬁg e
All dark grey fg. sst - siltst. -
85 90] 2789 . . only Tr. Pyrite, 10
95| 2790 - As'above—éiltst—slate- fg. sst. Tr.Pyritep 10
70% As above, lighter grey sl-fg sst.
100 1 30% Brown coérseg weatgerzd sst? 10
0%_Mainly light-dark grey fg-mg.sst
105 o | §5%pNatnly Jaghfodark grey fgrmg. s 1000 30
% ic., i )
119 3 | 188 BaEk grsy.mics;sgte, 230l 130
. % Light grey-pink mg. mic. sst.
115 4 28% SS -si?sty-pdark grev ' 35
40% Light Grey-pink sst. as above. :
120 5 60% Dark grey siltst -sst as above, 30
50% Dark grey slate-siltst.
125 6 50% Brown Fe-stained clayey slate-siltst. 25
60% Grey slate-siltst. 40% Brown fe-staineg
- 130 7 weatgered Mg. impure sst : 25
135 8 Ma}nly grey, some pink, fg-mg micageous 10
0% Grey to pink mic. sst. as above. _
140 9 ZO% Gre¥ shaEe-siltst. ~ 10
145 ' Ditto.above. B ' 5
150 “_ | As above - ' 5
L As-ibove_E,some yellow clay- and lot of . '
155 - lamanitic stalning, 3
Mainl rey silty mic. fg sst - some
160] : y orey Y grgv slate. 10
50% Grey-pink silty mic. gte-sst. . . .
165 50% Grey slate-silts. 2 Tr. Pyrite. - 5
170 | Ditto. above = - - - 5
: 50% Brown Mg. feldsp. sst & micaceous (Fe)
175 : 50% Blue-grey sil+st. slate . 1
1801 * | 50-50 as above - ' . 5
185 gg% é%g‘gnflg?ﬁi(%?ts:tégiigggel’)q]afp Pe gtaining. §
30% Brown sst. as_above.
190 70% Black mic. silt-grey sst. (Fe) 10
itt - g5t _-_fai 0
195 PhER Dy oY peSita s fo T gy M eagsus. 10
F.E. staining.
200 bitto. above. - 70%(%%8g§egﬁéys-slate~_v. 15
, 60% Black mic. siltst.-slate
205 40% Brown to grey fissile mic. sst
‘ ' ' Fe staining .~ 5
% ‘Brown mic. mg. t. .
210} 802 pazk arey-h]gnks§i1rqr-q1arp Fe stainifdg. 10
214 " | 60% Brown mic & clayey Mg. sst.
' 40% Dark sst - siltst, 15
50% Brown mic & clayey Mg._ sst. ..
220 : 50% Dark grey-black sst-Silst. Fe-staining 10
225 893 Browm, 55,285,380V 1¢et. Fe. staining 20
230 Ditto.above. ¢ Fe staining. - 15
235 Ditto. above " - " " _ 10
240 Ditto. above " "o - 3 : 10




NORTH FLINDERS MINES N.L. ~ DRILL LOG FORM

Drill Hole No. NFMc 8 ,

-

- -

3 of 3

CONTINUATION SHEE

{
}
P
L7

FSheet
"Project McLEASHES -
- LOG . ASSAYS
. . m m
From'(it)] To (ft) {Sample No - thhOlOgy. igs gg
240 245 Ditto. above ¢ Fe staining. 55
60% Brown sst. as_above.
250 40% Grey-black silts—slate 50
. 70% Brown-pink micaceous mg. sst.
255 30% Dark siltst-glate 40
260 Ditto. above 50-50% 100
265 Ditto. above " " 160
270 60% Brown Fe-stained med.gr.sst.
40% Dark slate~siltst. 200
€ slight Tr. 2ndry Copper
- 275 Ditto. above J (Malach{te)pp 260 £00
o 1300
280 Ditto. above € V., slight ditto. (MalacHite) 140
285 Ditto. above No Cu. 210 30
290 Ditto above " v 80
295 - Ditto above " w 250
300 Ditto above " u 15Q
T.D. 300"




TELEPHONE 72 2133

S

50-52 MARY STREET., UNLEY.

MEMORANDUM TO:

MEMORANDUM FROM:

SOUTH AUSTRALIA
POSTAL ADDRESS: P.O. Box 42, UNLEY, SOUTH AUSTRALIA 5061

/ CABLE
+” “PHARGEO' ADELAIDE

TELEX
“"PHARGEO' AAB2623

20 August, 1970

Managing Director,
North Flinders Mining Co.,
25 Greenhill Road,
WAYVILLE. S.A. 5034

I.R. Pontifex,
McPhar Geophysics Pty. Ltd.,
50 Mary Street,

UNLEY S.A. 5061

SUBJECT: Geological Map The Coup Prospect,
including summary and conclusions re
the economic geology, and recommendations
for further work. '

DATE: 4 August, 1970

Introduction

Following the recent field mapping of the grid covering
"The Coup” area, SML 294, a geological map,was compiled on the

scale of 1" = LOO feet.

This is based mainly on the mapping

of the grid lines LO8E to l66E (spaced 400 ft. apart), with
geological boundaries more-or-less '"eye-balled" in between
these lines, together with limited assistance from the proof
copies of 400 ft. air photos.

Some 21 rock samples were examined petrologically to
obtain a more accurate definition of various rock types, than

was possible from hand =pecimen examination.

The petrographic

descriptions uf these .rec appended to this memo.




2.

Geology, including Economic Geology ¢

The authors ideas on the geology of this area have
been very briefly discussed with B. Wilson. The
stratigraphy of the rock sequence exposed at The Coup,
between 589N and about 544N, and LO8E and 166E, can be
divided into three basic units as follows:

(The names assigned to these units on the S.A. Mines
Department Mount Painter Province Geological Sheet are
shown in brackets, but these names generally are not
considered further in ‘this report.

ITI Sediments: not necessarily (Un-named member) Youngest

related to the volcanics, (of Skillogalee )
but the '"normal" sequence (Dolomite. )
of the Burra Group. (Wortupa Quartzite)
IT  Sediments: closely related (? Humanity Seat)
to volcanics. - ( Formation. )
(? Blue Mine )
( Conglomerate)
(? Opaminda )
( Formation)
I Volcanics (Wooltana Volcanics) Oldest

I Volcanics

An attempt was made initially to map the different
rock types in this unit in some detail. It was soon
found however that at 400 ft. scale, the rapid variations
in the different types of volcanic rocks both across
strike, and laterally along the strike of apparent beds
or flows determined that some generalisations had to
be made.

It was considered adequate to map only the dominant
2 different volcanic rock types, and to delineate varieties
of these such as vesicular, brecciated, ferruginised and
silicified, as shown on the map.

Undoubtedly more specific units could be delineated,
but since variations even of the main types, appear to have
no bearing on the small amounts of known mineralisation

" In the volcanics, and since these variations can in no way

be correlated with the geochemical pattern, a more
detailed break down was not considered warranted.

The petrological examinations indicate that the main
rock types are trachyte and andesite. The trachyte is fine
to medium grained, dark brown (ferruginous) and it is
variably vesicular, brecciated and silicified. Quartz
is the most common vesicle fill.




The andesite may be very fine grained, dark grey-
green with blocky, dense outcrop, commonly giving rise
to blocky scree. This is commonly epidotised, generally
with the epidote along fractures. The andesite 1is '
rarely vesicular. Rocks classified as andesite, may also
be medium grained, and characteristically weather crumbly,
light-green. In many respects they have the features of
extensively uralitised dolerites or diorites, but since
they are interbedded with volcanics they are classified
as the volcanic equivalents. Rarely however do they appear
(petrologically) to be basalts.

There is no clear definition of flows in the sequence,
however most contacts between the various rock types o
are more-or-less conformable to the regional bedding
attitude. An exception is the ferruginised trachyte
breccia, which have a knob-like outcrop, and occur more-
or-less as discrete units within otherwise,-¢rudely "bedded"
volcanics. These are conceivably volcanic ‘rocks, as for .
example between L30E, 58LN, 130E, 570N.

Local shears occur in the volcanics, shown by fairly
continuous buck quartz reefs and veins and by iron-quartz
reefs and veins of variable dimensions.

These seem responsible for very local, but apparently
very small showings of copper, as for example at ll8E,
579N, L18.5E, 574N and l21E, 573.5N. (A sample of 0.34%

Cu is representative of the small amount of dump material,
at 118E, 579N) Although at the latter locality a shaft of
some L00 ft. depth has been sunk on a quartz reef with
copper staining, only traces of copper appear on the quartz-
volcanic fragments on the dump, which assayed 230 ppm Cu.

It seems highly unlikely that significant copper is assoc-
iated with any specific rock type with the volcanics, or
with any structure cutting through this sequence. No
disseminated mineralisation was seen.

11 Sediments, apparently related to the volcanics

In places, notably on lines lO8E, 1l2E and LL6E and
128E at about 553N, upper "beds' of the volcanics are
extensively altered and weathered. On these lines the
volcanics grade imperceptibly into, and are apparently
intercalated with, over some 30 ft., heterogeneous, gritty
and pebbly sandstone beds and darkish shale up to several
feet thick.

In the area of l18E to l26E, 552N to 557N, a massive-
scarp-forming bed consists of a heterogeneous, indurated mix-
ture of volcanics and poorly sorted sandstone. (Extensive
scree slopes form an apron to the north, down dip from
this.) Immediately overlying this for some 50 ft. thickness
is intercalated conglomerate and dark brown shale.
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On line l36E between about 565N and 570N conglomerate
and intercalated shale overlie volcanics. These rocks
occur on the western side of a large block of similar
interbedded sediments, faulted into the volcanics. (See
map) ALL of the sandstones in this block are either
conglomeratic, or fairly extensively ferruginised. They
are notably felspathic, and of the several examined in
section they contain fairly abundant fragments of
volcanic rock, particularly of trachyte.

These relationships suggest that toward the end of

the formation of the volcanic sequence some clastic

sediments were interbedded. Also following this the volcanics
underwent a period of weathering and denudation with very
rapid follow up of the deposition of coarse unsorted

sediments. The sediments are largely derived from the,volcanics
and intercalated with ferruginous siltstones which may or
may not also be largely derived from the volcanics.

East of about L44E, i.e. east of the faulted block
thrust into the volcanics, the sequence consists mainly of
siltstones, buff, maroon, and light colored, in addition
to the dark ferruginous siltstones, but with fairly
abundant intercalated conglomerate bands.< This sequence 1is
below the Wortupa Quartzite, therefore between the volcanics
and this Quartzite, and although much thicker than this
part of the sequence further to the west, it can probably
be correlated with it, and probably has a similar association
at least in part, with the volcanics. The conglomerates
certainly are similar throughout this part of the section.
It is in these sediments, immediately overlying the
volcanics in which the greatest number, and probably the
most significant copper occurrences in the area are found.
The copper is probably derived from the volcanics. It
is also this part of the sequence which gives rise to
about 80% of the anomalous copper areas, outlined by
the geochemical soil survey. (Part of the anomalous zones
are obviously due to "aprons' of scree derived from
outcrop, particularly from the conglomerates on tops
of several hills.) '

The preminent anomaly at L37E, 567N lies over
massive conglomerates of the type described. The anomaly
at 148E, 565N lies over a grit-conglomerate band

Copper occurrences which have not previously been
mined, and found as staining, mainly in conglomerates,
but also in adjacent shale interbeds were found at the
following locations: (assays shown where analysed)

L16E 552.3N 0.37% Cu
128E "~ 554.5N 0.6% Cu
136E 560.5N 0.14% Cu
L44E 564N No Assay - staining in

: dark brown shale
150E 561N 0.13% Cu (in grit band)
L48E 566N "~ 350ppm (in grit band)




It is likely that similar occurrences may be
found within the geochemical anomaly covering this

part of the sedimentary sequence.

Copper occurrences which have been mined occur at
(a) 146.8E, 561.5N, ore in situ assays L.8% Cu
(b) 153E, 558N, ore from 3" vein assays 6% Cu

No. (a) occurrence consists of malachite along bedding
and fractures in a leached, light grey siltstone.

The siltstone lies above a conglomerate-ferruginous
shale band but has no apparent association with these
rocks. Mineralisation occurs over a maximum of 4 ft.
thickness but cannot be traced for greater than 15 ft.
strike length (bearing of 50  magnetic). It may
continue down dip (30°) and along strike under cover.
The deposit is not in a structurally disturbed zone.
"This has been mined by an adit 12 ft. wide, L0 ft.
high and & ft. into the side of the hill, a small ore
dump remains.

No. (b) is a 3" vein in laminated light colored
siltstone interbedded with grit and conglomerate bands.
' Local variations in bedding indicate some faulting.
It occurs just below a massive conglomerate which itself
appears unmineralised. This deposit has been mined
from a collapsed shaft, but there is no indication of
the extent of the workings or the amount of ore won.

Numerous faults cut and have displaced this part
of sequence, (and the sediments overlying it). ' These
are related to the regional fold structure seen on the
S.A. Mines Department Mt. Painter Province Sheet. Their
main effect is to thrust the block of sediments into
the volcanics. They do not appear to be mineralised, in
fact in places they effectively form the cut off, or ‘
boundary to the geochemical "anomalies. ‘

The small wash-aways and minor quartz reefs, more-
or-less within this part of the sequence, on about lines
164E and l66E look interesting by virtue of the quartz
veining, the black manganese and reddish iron staining.
These contain no obvious copper mineralisation. Two
samples of the most likely looking material, from within
a minor geochemical anomaly, assayed 210 and 220 ppm. Cu,
confirming :the lack of potential in this local area.

III . Sediments above, and including ""Wortupa Quartzite"

These may be in general considered as a normal part
of the sedimentary succession as mapped by the S.A. Depart-
ment of Mines.




The ‘Wortupa Quartzite forms a fairly prominent ridge
overlooking The Coup area to the north, and this unit,
or siltsBones overlying it, commonly form a dip slope of
about 30° to the south, to about the Barraranna Creek -~
Groan Creek road. ’

. An exception to this 'normal'! sequence is a small
remnant bed of massive conglomerate, 3 ft. thick, overlying
grey shale and laminated siltstones which in turn appear to be
overlying the Wortupa Quartzite. This occurs between
LL4E to LL6E, and S47N to 550N. This conglomerate gives
rise to a southern extension of the geochemical anomaly
at L20E, 553N, and the scree down dip from this probably
is responsible for this anomaly extending south to about
S543N.

Copper has been mined from two small workings
associated with local shears in grey shale, and in the
very base of this conglomerate. Single grab samples at
the following localities in a trench assayed as follows:

(a) 115.5E, S47.5N, malachite and minor chalcocite
’ ' extensively impregnating conglomerate,
11% Cu.

(b) 1l15E, 547.5N, conglomerate impregnated with
malachite assays 2.8% Cu.

(¢) 115E, S47.5N, minor chalcocite extensively
impregnating conglomerate assays
].9 . 0% Cu.

A single grab sample from a narrow vein exposed in
a shear intersected by a 10 ft. shaft at
L13.5E, 548.5N, assays 2.8% Cu.
Interbedded conglomerate bands slightly higher in

the sequence at about L24E, 546N do not appear to have
copper associated with them.

Summary and Conclusions

The geological mapping has revealed three basic
stratigraphic '"units'.

I Volcanics a sequence of trachytes and andesites,
varlably ferruginised, brecciated and vesicular. These
show rapid facies variations across and along strike.

It is not practical to map all of these variations
on 400 ft. scale, andggneralisations have been made into
two basic rock types, with sub divisions of variations
in textures where these cover significant areas.




Minor, localised occurrences of copper occur along
shears in the volcanics. These are economically insignificant.
Two geochemical anomalies occur over the volcanics, the
main one is centred at L24E, 578N. No mineralisation was
found within these anomalies either as concentrated lode
type or disseminated type. No correlation could be
made between the anomaly, specific rock types or
Structures.  This lack of correlation, makes the anomalies
almost impossible to assess and very difficult to
investigate. '

In view of this, and of the Likely insignificant
concentrations of copper in the volcanics it 1s suggested
that this anomaly, and in fact the volcanics as a whole
are not worthy of further investigation for copper.

11 Sediments immediately overlying and related to the

Volcanics Conglomerates and poorly sorted
fﬁrruglnous sandstones, commonly interbedded with dark
brown shales occur:

(D) intercalated with the uppermost volcanics,
(11) disconformably overlying the volcanics

(1i1) within a block faulted into the volcanics, but
immediately overlying them.

These consist largely of volcanic detritus, also they
contain the greatest abundance, and possibly most significant
copper occurrences in the area. The copper is probably
derived from the volcanics.

It is over this part of the sequence ,notably the
conglomerate beds within it, (and some scree slopes
derived fromthem), that the most significant copper
anomalies occur. '

, Two small workings within this section have mined
very localised copper deposits containing lumps of ore
up to 6% Cu, an average of about 1.8% Cuy. Six,
dispersed, unworked occurrences average about 0.2% Cu,
and at this stage should perhaps be considered to

be geochemically anomalous Ccentres only.

None of these occurrences can be traced along strike
or down dip for more than some tens of feet. Most appear

to be controlled by bedding although the deposit at L153E,
557N is localised on a fault. '

These.deposits, and anomaly centres in this part of
the geological Sequence justify further investigation.
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‘4.  The interpreted extensions should be drilled, by

IIT Sediments overlying those associated with volcanics.
The base of these 1s taken as a promin€nt sandstone
marked, coincident with the Wortupa Quartzite.

These are of little interest with the notable

exception of a conglomerate band forming part of a dip

slope at about 115E, 549N. Copper mineralisation at

the base of this bed, and mined from small workings in
two places, consists of malachite, and malachite and
disseminated chalcocite extensively impregnating
conglomerate, the latter assaying up to.l9% Cu. This
mineralisation is primarily stratigraphically controlled
although minor shears are coincident with the maximum

.concentrations of copper.

These are also worthy of further investigation,
particularly within the area of the eastern working.

Recommendations

L. That the following copper occurrences, and/or copper
anomalies are considered worthy of further investigation,
given in approximate order of priority.

(a) 153E, 558.5N (old working)

(b) 115.5% 548N (old working)

(c) 146.5E 561.3N (old working)

(d) 137E 566.5N anomaly centre

(e) 119E 553N - anomaly centre, w1th Cu stalnlng

2. Each of these areas should be looked at and preferably
mapped at 100 ft. to 1 in., possibly with topographic
control.

3. The main aim of the mapping is to determine the
likely extensions of the exposed mineralisation, or anomalous
zone.

at least three percussion drill holes in each, to an
initial depth of say 100 ft. Further holes should be
drilled in each area if mineralisation is intersected.

5. At the completion of this drilling the results
should be assessed and decisions made to:

(a) continue the investigation of these prospects
possibly by further drilling, possibly
by induced polarisation surveys.

(b) to 1nvestlgate other copper show1ngs and
anomalies in the area.
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APPENDIX I

Petrographic descriptions of selected samples from the
Coup SML 294.

LO8E, 572N.

Field term: light green (crumbly) volcanic.

Petrolbgical name : quartz-andesite, extensively chloritised,
vesilcular.

Comments .

This rock consists of an interlocking aggregate of
interlocking plagioclase crystals (20-25%). Contains -
abundant interstitial light green chlorite (50-60%) with
subordinate pale brown biotite. Minor patches of quartz

are scattered (7-10%). Minor vesicles contaln quartz-
chlorite.

108E, 560N.

‘Rock name: quartz andesite or trachyte extensively

chloritised. Vesicular in chlorite and quartz.

LO8E, 3552N.

Rock name: ? trachyté, extensively argillitised, and
sericitised.

This rock consists of irregular patches of clay and _
sericite, scattered through patches of aphanitic quartz, and
patches of opaques.

LOBE, 562N.

Rock name: andesite.

This rock consists of an extremely fine crystalline -
aggregate of plagioclase, (60-70%), diopside (20-25%) with.
subordinate indefinable interstitial matrix. Fine patches
of epidote (5-7%) and accessory carbonate are scattered.
Accessory interstitial patches of quartz are scattered.

LO8E, 578.5N.

Rock name: trachyandesite or andesite, vesicular in chlorite.

The rock consists of an interlocking aggregate of
plagioclase crystals (oligoclase to andesine), and lesser
(chloritised) amphibole prisms. Chlorite is interstitial
and also forms irregular vesicles. Subordinate magnetite 1is
dispersed. Accessory quartz is interstitial.




L12E, 556N.

Rock name: Trachyte, amygdaloidal, ferruginous.

This rock consists of (40-50%) a finely crystalline
aggregate of potash felspar, showing carlsbad twin the
felspar is only dusted with iron oxides, imparting the
‘red-brown color to the rock. Interstitial opaques,

" almost certainly iron oxide (40-50%) and minor quartz
7-10%) are ubiquitous. Vesicles (15-20%) contain felspar
and a core of quartz.

112E, 566N.

Rock name:  Epidote bearing andesife.
LL2E, 568N.

Rock name:  Epidote bearing andesite.

Contains up to 7% scattered magnetite, and also

accessory 7 pyrite.
L12E, 573N.
Rock. name : Pyroxene rich andesite, extensively altered to

amphibole and chlorite.

This rock consists of coarse interlocking crystals
of actinolite (45-50%) with abundant, interstitial, very
fine chlorite (40-45%). Magnetite 1Is scattered,
particularly associated with chlorite. Accessory granules
of epidote and traces of quartz are dispersed. There is
little evidence of pre-existing felspar.

. This is a chlorite-amphibole rock derived by the
retrograde metamorphism (or uralitisation) of an original
hornblende or pyroxene rich andesite.

LL6E, 574.5N.

Rock name: Epidote bearing andesite.

LL8E, 552N.

Rock name: Sandstone, poorly sorted, contaminated with
volcanic detritus, and probably genetically
related to the volcanics.

This is a sedimentary rock containing subrounded grains
of quartz (60%), felspar (7-10%), in a fine matrix consisting
of clay and fine detritus of the above varieties of
.composition. :

: It may be classified as a coarse poorly sorted quartz
sandstone to grit, contaminated with volcanic detritus.
The amount of volcanic detritus suggests that this is a
‘sandstone interbedded with the volcanic sequence.




L18E, 571N.

Rock name: uralitised andesite.

This rock consists mainly of coarse interlocking
actinolite, with abundant interstitial aggregates of fine
chlorite. Small patches of quartz (5%) are scattered.
Chlorite in part replaces original plagioclase, although
there is very little evidence of original felspar.

This rock is essentially the same as Ll2E, 573N. It
is classified as an extensively amphibolitised (uralitised)
andesite.

L20E, 579N.

Rock name: Volcanic breccia, or trachyte breccia.

This rock consists of irregular shaped fragments of a
wide variety of sizes and having the composition of a
ferruginous, chloritised fine grained trachyte. These
are contained in a matrix of cryptocrystalline quartz and
potash felspar.

L28E, 56LN.

Rock name: ferruginous trachyte, vesicles filled with quartz,
potash felspar and minor carbonate and phlogopite.

L30E, 576N.

Rock name; breccia of ferruginous trachyte, vesicles filled
with quartz, potash felspar, minor carbonate and
mica. .

L36E, 564N (B)

Rock name: ferruginous quartz siltstone as at L40E, 566N.
Almost certainly not genetically related to the
volcanics.

L36E, 564N (A)
L3/E, 56/N.

Rock name: Conglomeratic sandstone, largely of volcanic
origin.
Extremely poorly sorted heterogeneous detrital
aggregate of the following components, all contained in a
fine grained quartz-clay matrix.

fragments of trachyte (commonly ferruginous) 30-40%

fragments of ?chert (or acid volcanic rock L0-15%
fragments of ? meta quartZLte L0-15%
quartz gralns 30%
felspar grains L0~-12%
ferruginous siltstone L0-15%
sericitic siltstone , 5-7 %




This is similar to the sample from 118E, 552N. The
abundance of volcanic detritus suggests that it is closely
associated with the volcanics, but is made up partly of
material from other sources. It possibly represents

a stage of denudation and deposition immidiately following
the formation of the volcanic sequence. :

Since it is interbedded with the ferruginous quartz
siltstone, this rock too, obviously formed in a similar
geological situation.

L4OE, 573N.

Rock name: felspathic sandstone, probably not directly
' related to the volcanics. Very similar to
the sample from L44E, 569N.

L4OE, 566N.
Rock name: ferruginous quartz-siltstone.

This rock consists of an extremely fine grained aggregate
of felspar (5-10%), muscovite~chlorite (L0-15%), iron oxide
(30-407%), and quartz (40-50%). The micas have a common
orientation, parallel to fine sedimentary (detrital) banding.

Almost certainly not related to the volcanics.

L44E, 569N.

Rock name: felspathic gritty sandstone, not necessarily
genetically related to the volcanics.

This rock consists of subrounded poorly sorted detrital
grains of quartz, (60%) felspar (l0-15%), accessory
tourmaline, rock fragments, and iron oxide, in a matrix
of sericite and clay.
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ACCOMPANYING pLANs;

Drawing No.
294-11n -

29426

294-16

294~23
294-28
294-27

294-29

" Sheet A (Western half)

- .0'Donoghue Castle Copper Prospect . .

N ntle . scale.
‘ Map of area between o Donoghue 1" = 400 feet.

Castle - Pooh Corner and McLeashes
Prbapect showing geology (I.Pontifex)
and 1.p. msulta_o

ﬁ nonoghué Cwﬁe Copper Prospect 1=100 ft, -

Cross Section OON

0'Dondghue Castle Copper Prospect. .. .

Cross Section 400N 1" =100 £,
Cross Section 800N. . . - . 1" &'100 £t. -

0'Donoghue Castle Copper Prospect .
Cross Section 1000N.. . | 1" = 100 ft.

0'Donoghue Castle Copper Prospect
Cross Section 100N 1" 2100 ft.

0'Donoghue Castlé Copper Prospect

Cross Seotion on Lines 1600N, 1200N,
600N and 200&.- 1" = 100 f£¢t.
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1, XNTRODUCTION

A mwy-pef&usdoxi drulW prograzoo, coxprising al@t :
holes for a total of 1730 !eat, WA campleud during the pm.oa 22/5/70
to 2/6/70 in the drea of the 0'Donoghus Castle Coppar Prospect, whtah
is located ¢h niles southwest from Arkarcola Somestesd and approxinataly
14 miles west of the greded waa bamn Balcanoona and Mamla
sumn-,

84x holes totalling 1175 feet of Arilling were érilled to
 test a zoe of X.P. enonally associated with the Blus Mine Conglomerate
vhile two angle-holes wers drilled Gown-dip from the oid w:kh_;gé of

the O'Donoghue Castle Copper Mine. The dotalled geology of ehi‘b'ﬂann#hue
Castle Prospect is the subject of a published report by A.H. Blissett,
1965 (S.A. Dept. of Mines, Mining Review No. 122).
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1. EEGIONAL GROLOGY. BND PREVIOUS .mswmmous

: The. O‘Denoghua Castle ‘Copper mm is Jocated vithin the
lmmmst mm of the skm.ogalce Dolamu. although eone winerall~

L Reqwnauy. wits of the Callane Beds forn part of the -
swthansum b uﬁ a bmad aouelmat - plunging syncline and- ave
fmlm against units ot the 'l‘apuy am Formation aleng the uajor
notthaaw-twmng Paralana mm The cmm bm are ovarlain by
¥ie Burra Growp, of which the prominent Wortupa Quartzdte s the basal
wexber. This 48 in tum auccaeaaﬁ by a thin unit of nixed w.'holow.
quartzite, slats and dolomita (termed the ‘Pransition beds on the
acooupanying croaa-muonb vhich grade mm the omlyan thick
mumlee balonlte. a‘bn ama mwp la omlun unconfcmbly by .

: thn Whuatana and wupem G’mupe rempeeuvely.

[ AR TV

'maaequenmummweonhlghnmmpleymn o
mmuon. to the east ‘of ttw prembly mt-dlpping Paralana rault,
alonq which goveral thousand ﬂenu of vovensnt has pmbahly ecaurrea‘-

" Rumerous lesser faulte and urﬁgular dispirie intrusions unociauaa

with the Pa:alm Pault, conhina to create a etructuzally compux ares,

The Blue Mina Gbn'glomxi#n’.‘ bélonginq to m Callana Beds,
and ferrnginous sandstons below i&o comxmrute. a.‘:kuue mw unﬁutcmé
above. Heavy mineral laminations nm'l elaty to siity interbeds m
common throughout, '

......-/5



Two surfave showings ésf soaondazy coppor. memmum
associated with the Dlue Mine Conglomsrato had previously been
exposed near saction~idiie 400N (POOH CORNER) and on iins 004, Poor
oﬁmp in this vicinity precludes the Grawing of any conclusions
43 to whether the mineralization is associated with a particular
bed or vhether it may. be related: to cyoss-faulting or suie other
etructural. feature, A comsistent: gons of I.P. ancmalies was mmd
to correlate with the Uppermogt marbers of the Blue Mins ccnqlommw
and Qrilling was ptognmd %o test this. horizon on three section-
1ines; aleng two of. which (00 and 400%). &eome gecondary coppes n!.nenlb
sation had beon expoasd. X

lesser ’x.h ancralies were found on ssvexal lines across
the 0'Donoghus Castle Prospent itsele, 'p“mimy agsociated with the
uppermost pozuon ﬂf the Woz‘tnpn Qwezite of with tha lower mba!s of
the Skuumlco mxmea, whtch ig lme-:oek to the O'Dmmlm euue
mwnmmn. As stated the O'Doaoqhm castle um is the subjm
. Y asave ¢
IOf G m‘m‘-’e \\ft bY A.Ht Bl“ﬂﬁtﬁ. 1965 (3.!0 Dapt. Ot M‘-ﬂ“u N
_nmmamawm. 132) '
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m. | oo "-.mﬂmmm' 116 pRocras
N As mwa, m lmlas mtau&ng 1175 saot were dxmw
n a eea(: of X.Ps mnw umciam with the Blue. m,na Gonglmonu,
' vhue m holos mtnning 555 ﬂeet wore drsued belw the mrk&ngu
af m 0 Donoghuo castle Ocmpet Proapect

. ,’-, m pxogrm was muﬂ out hy Boring m.mlaeo m:y.
m.dq \mng an !ngcrmn-nand "nxuimsm” rig equipped with. a 1200
a.z.m. mmpteuot. Full samples ware split to appmximﬁely e-»}.h. L
mqm, namg a :oury mnemt numuea by the .contractor, smm. |
, qrub-mpxes mm«.:m to Whaz for. A;A.s. nnaxyua. puu .

: wmus thowtng lmmlana wgpar vuma t'm A, mlyals were re-
aubmiw m A&WEL ioz Wute capper anal.yus (smhme P,

L o '.“'l

A mmmmnmmmmm .
- 1, swumam.,.

o aolo a:.v.o.n.x. m &epxmea mmam at 60° 8. bemch
tho txpom secondary copper mimxauum of. vooh Cerner, The Mo
lnmeoud mdi\m gmuwd qum.'.im. ﬁwqutmﬁ auty qulmm m
mmem w&th my bands of conglomerate and gritty to mqlmzauc :
quumm. Traces of pyrite were recorded throughout the hole m:uc
fatrly abundant pyrite vas encountered over the dntarval 30.to 75 feet,
sugm t:aun o!.’ mlaehite md ? ehuwo-pyzito vere mx&sﬁ m 8 !ev
aawplu. ﬁ‘he h&qhaat amsaya recorded were fm 13 to 45 fe., .which

hlteml averages 0.33! chpe:

.....
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, Hole u.mo.n. 2 m auuaa vexucauy at cm:ﬂlnata
0604 to test ahia mﬂ.ﬁm ‘Zons down~aip from the intarsectien in
hol.e N.P.0.D.1. ‘K‘x&cea of pyrite were agaln rocosded tnmugmu
to a depth of 150 feat, whﬂo fwly awn&mt pyﬂbe assoehtea
vith conglomeratic qumtum vas encountared over tha znwml 110 e,
tono!t. manamecapmmmmmmmmumu
30 ppe, wtitle the highost alue in the hole 1s 80 ppm, - (AAS.). -

'l‘ho cmaht,ion bemen the two hohs (829 cxms-secuaa
mm appem m confomity with m mma aurfaca-d&m (a0° e so° .

a.' ! o sﬁm Oﬂgm! . .

“Hole N.P,0.D; 7 vas depressod eastuards at 60° B, henesth
élsaeninated secondary copper mineralisation in congloverata - sand-
stone outczopping at about ccordinate 100E. Traces of malachite in
quartaits - congloverate were recorded from 30 feet to GO feat with
maa.lm dsvelopment from 35 £, to 40 €t., whlch mwmx aesayed 0.433 .
copper. The -average valuo-for the inteval 30 to 45 £t (15 £¢.) ds
0.24% Copper, Disseninated malachite was again recoxded from 75 £t, to
90 ft. and thie interval ‘sssayed 0.2v Copper (15 fe.), It m suspected
during éxilling of the- ho?.e that this xnay have baen oavlngs !.m the
highox tone uf dinsenmama mhchiw o

'A.. L

fole: N.P‘O.D. 8 was drilled mticauy at coordinate 008 to-
teat any ‘posatble down-dlp projection of this minsralization. - Abundant
pyrite was racorded from 40 ft, to 85 ft. ‘#although"A:A.S. assays’showed

the whole of this interval to contain less than 100. ppm copper.

.......
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3, - . secrion soon,
| ammugh 80 surface coppor-mimwmauan naa bmm tworae&
wtthin t:ha Blua Mine mnglomzate !.a the vtohmzy M sccwm-unu sooN,
two holés \m'e drille& w ebuw as wm‘ a attauqmyh:lc ﬁm:aga as
mnthlo of thia femauon n mm o£ pzanoumﬁ !.P. mly had again -
been mpped mm 00" to. 2&)03. A

f g '
0 oo [T .
‘ ‘

| Ho).e s.s.o.n. 5 was &slneﬁ mucauy m 350}99; gt'cootd*
 tnate mex. to mwm the poozly-outeropping lowor mumbars of the
Blva ﬂm congm:am. which mmp:iseo %a ayouaie onwtop, mﬁt pink~-
bmﬂn*gmy miu@aoue anﬂ argiuncaaus. £ewapathie sanﬁstoae with some .
g:uty banda swm mmxogm with gony intubeaa of qm s!.lawm-
'mte mte mumma to mu aegtb 250 #t. in hole a.r.o.n. 3. The
p:um oﬁ as.smmm bzaek opague g:nina (® hemauto or: ? manmu)
was remmd im 60 ft. | 250 28, mzy uught traces oz pyue.o wore

mm m a m w@m. whila tha highaat cmppex valua waa a.eza tm

cyopvy e

- ﬂm m.ma. & ves depreamd m; *m" mmxy zxom mx&inaue
J.sw eo test the nppsr mm:azs of the Blue \wm Cnnglonexat‘. uthologtes
\m‘e agm aaxk grey,. ftna to, mdhm-grainnd. hard quamue wm: aope.
autatm-volnu mmbeﬂu ana mornl pmlmnt gritty conglomeratic
qwtziee tntetbcdu sofe argnlamus thne vm disseninnted .
homuu or mgnaum. ﬂwughe f.o wrnlaw with thc Lmr paruon o! the
Bluc Mm Oonglomnm hortm a8 1nursecl:ea in hoh H.!.O.D. 3, vas
pmmmd rom 225 ﬂ:. to total @epth 245 £t, Only trace amounts of |
copper (maximum value 500 ppme) were recorded from A.A.8. atmylng of
saxples. The mmleua wppot values appen' ‘t‘o‘ he xohtnd to mzpus with
mre abum%lnt dlnaemlnateﬂ pyata.

uoo»é;/@
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B o*w;gasm. COPPER WIS

. Although- vezy mue fuzther geological work has been
carried out on the O'Domghue Castle Prospect sincs that by n.u. -
Blisoett (1965), it vas considerad to be worthwhile ¢o drill at -
least two holes as a decper. test of the axposed oogpar mineuuzation.
vhile the aruuaq-rig was m tha erea, . -

o w&@ fiom 8.8, Blisset's Susnary 15 as follovss="

© - “Irpequley oxidised crepoties Wp to about 3 £b. thick, -
. containng copper carbenstss, quakts, gphaevogobaltite
(cobalt carbonate) and wad (hydeated sangunése-onida), -
. oceupy Sheay zonss parallel with the dedding and crush -
- - zomes. dcross-the batdlng. Thore'dre also wany Veins . -
+ v of batren quarts or jasper essociated with izon oxides.
1.\ The hast-rocks dre a shattered dolomitic cequence over-
lying the equivalent of the Copley Quartsite (Burxa Group)
and lying within the Parslana Pault ma, 9% miles porth’ - -
'+ of Balooatona .5, * - e "

1 -aagrngzw,3 ‘rubofa.'

. - Hole W.R.0.D. & Wag: mglea msmm at a &e;msmd anqlo
0£:60°'% to probe. possible down-dip extensions of the alnerslization:’
m;csea in the workings from mm tio. 1. .Ths hole intorscected
Skilogallee Dolomite. to 155 fti and then &' tmutzian aone, comprising
interhedded dolomite, quartaite and silty slate grom 1S5 £&, to 265 £t
Vory hard, white denge, ﬂna-rqmim& to modfum-grained qusrteite
(wortupa Quartzite), vas penetratad from 265 ft. to 'éowﬁnptb 300 fe,
Pyrite traces vere logged from 85 Zt. to 265 £8, with dccasicnal sazples
containing greatsr than trace amounts. A tyvece of malachite colours in
Macaite was cbsezved An the sample £rom 110 £t. to 115 ft., which
vereee /30



Page - (10)

intexval esaayeﬂ 700 mm. oomnr. gome uracen of pyrite were alao
logged wiﬁhin the Wcrtupa Quamne and the /interval 280 £, to 290 £t.
assayed 0.14! copper L e S

, Iron cmidea (umonit,e) are associamd with the above mentiomﬁ
traces of secondnxy copper colours aroum% 110 ft. o120 ft, and ware ‘
again pxesent: at about 150 ﬁt. deptb. S

2 . gecriow soow.

Ho).e N.P.G.D. 6 was drtl,lad eaacwazda at a depzessed angle
of 60 E. to panattate eha Sknloqanaa mlomite down-aip tm the
southm vmkinga on the O'Damghnes u.ne of sacouawy copper ninerali-~
zation, It was hoped to aqain at least partly penetrate, the Wortupa
Quazmm but loas of air circulation in fractured gr:mnd at 250 feeet.
mwmemmmmmmneaatzssmt._. RARE

- 121.,
Lo
)i

S '_ Hﬁle N.iF;.o.D. 6. penotrated Skillegallee Dolom.tt:e to 225 faot
and than lmm‘boﬁﬂeﬁ qmusl.te end silty dolomite (7 Ttanaiuon Beds) -
to total depth 255 ft. . Traces of pyrite vere: logged. thmughaut, ‘while
fair atounts: of pyrma ware present from 220 to: 225 fee&. . 'xhe bighest
value :mrded from tbta hole vas 15 ppm copper (A.A.S.). AR

' ‘Ocio_inba/,ll

ERE I RN B
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IV, ' SUMARY AND CONCLUSIONS | i
' The !mpel' Wmon uﬂ ehe Biue Mine mnglomorate with wmw

aﬂ-

......

mt:qzy-permmion d:iuzng mmas on. uhme cross»seeuoas, o, $00. ﬁt. :

apatt {n.the 0'Doneghus Castle Area.. On tvo of there .sections. (008 and’

. 400}, Yow grade eiusemlnam secondary copper nineralisation within.
mglmrawamwm. had been recorded in autcmp. o .

" The muing demonsctated ehe pregance oﬂ o atmngly pmue '
mne 1n che wgper weabers of the Blue ¥ine Conglomerate. and. #lso. suggests
* thia. e.s the, _probable cause of tha strong I.P. anowalies.. ﬂnly very -
nughuy ancralous coppes val.uaa were obtainad .feon the acepax 1nmm¢'- '
tions of !z.hi.s pyritic sone.

N mule che reau}.ta are aisaoamgmg frsm ehe vxewgos.nt of the. :
poasma d!amxy af large lcw-grade “badded-type” aamaits, auch
pqaaﬂ.buit&en have net been completsly auminate&. rmm a&t phot.ow
and smwral inkevpmtaﬁ;&@ma ugs;wmr with pmbabu mzw field-
work. are considesed necessary in an endsavor to axplain the oonsisteuc '
surface showings of seeondary copper minersdization assooiatad with the .
Blue Mine Conglomarate. . Recent thinh&ng s that many of these mface
showings ray be relatsd to m wwn»ﬁault&aq. . The dmlammt of.
geveral low grade smnﬂaw,m.aem;m {evan 4f ‘qﬂ.mo_re.ruwatd
tonnage-potentdal) , could possibly result from such. further work and wmay
collectively contribute to.the dopper potential of the general avea..

_7vo holes ware Grilled to intersect in depth the secondary copper
sineralizaticn, of O'Donoghue Castle Prospect and also prodused disappointing
results, While 4¢ cannot bo claimed that these tuo aolea_cénét&tut_a:qq ,
exbaustive test of any such dapth-possibilities, the results €o not encourage
the undertaking of & wore comprehensive drilling prograrms at. 't‘,t_us time.

R.B. Wilson.

NORTH PLINDERS MINES H,L.
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' DONOGHUES CASTLE AREA -

MAY,/TUNE 1970

®

st\‘fszY PLRCUSSION DRIL‘.LINQ PROGRAMME

— =
Tf““ O HOLENAYRE '*'ANGLE i DEPTH OF | WATER SUPPLY . , SAMPLE NOS. TOTAL DEPTE
N. WATER-CUT. " (Approx) ‘ h -
. : {
jfgeew 6" {oep.60® EB. ok 115 " 1500-2000 gph. 165 feet.
f R | L 2Ee
400N {Vertical 30 <SOO gph 2865-—-3-5:;" 250 feet.
: . ~4. . 80-85" 300 gph. - '
v 5 SV Sl i 15 3 250 £ .
800N 6 Ve:rtlca:g; {\% 140" 1060 aph. ‘ 3015-306 0 feet
| |
' i !
! @ ‘f )
800N 6" iDep.70~ E |  150° 300 gph '3066-3114" 245 ft.
4N o iDe 6% 265 .70 ! 200 gph 4§;43n1q 3174 100 feet
’ |bep- 7 300" 1800-200 3ph i ' oY Rees.
. | ;
: . 1
, _ o | 115'-120 300 gph D e i
W ¢ " . : [ 175-3225 2 .
1052w | 8OON : 6 [pep. ©0°E 190" -195 1000 gph 3175-322 55 feet
L x
; ' ! !
Iﬁ 06 Couop At pep. 60°E 115" 300 gph feet.
1
l : i
H _ | ~
+ ' ! '
I oos l ooN e" vertical 80" oot
jB-asela.ne l ; 145" reek
R,
N ‘ .:' e . l R L

e
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: Rotary Percussion Drilling Programme, O'Donoghue Castle Area. %

-MAY-JUNE 1970

;
QB;LL~LOG SHEETS

% L:ithological Descriptions and Assay Results.

, ; |
: Holes NFOD 1

| i) 2 ‘i
1
1
. n 3 i
k|
i !
" I3 },)
5 %

" 8 )v

o ti".i,
v N
Represents A.A.S5. Analysis following 25% HNO3 Leach 1

'f small 'grab' sample. Analysis by McPhar Geophysics'®ty.

Wﬂheck asg@y on 'accurate split' 6-lb. sample AMDEL Code. -

i,.‘\ N
. i "‘ ! g,

I S L PR )

. p¥ « oot )

S Y, ANt . et ‘
R FEIANTEL @k’ T




- Depth Water Struck _
Depth Water Struck

% Core Recovered

NORTH FLINDERS-MINES N. L,
DRILL LOG FORM

PROJECT  ©O'DONOGHUES

ft. G.P. H.

- Drill Hole No. NFOD I Sheet. .1 of 2 Grid Co-ords 920
Azimuth ‘ 090° - Dip Depressed 60° E

Type of Drill Drillmaster

“Driller G. Russell. _Collar Datum

.Loég‘.e-d b;Ir' Depth of Hole ft.
Commenced 22.5.70 | Completed _ 23.5.70

Depth Water Struck _115-120 ft. G.P.H. 1500-2000 gph

ft. G.P.H..

Length of Casing in hole

LOG ASSAYS
From (F1)f To (1) [Somple No| - ~ Lithology - ﬁgg‘ ggm
0 5] 2832 silstone & siltstone & silty Qte 40
40% Hard white-gren gte, some gritty. ,
10 - 331 60% Grey-green—glackqsiitstone? Y 100
40% Hard grey-white gt Ltty.
15 34 60% Dai“k gre%—gréen %1%‘&@15‘22:2 g’?‘& gyri te 55
50% Dark grey-black fg-mg dense silty gte
20 35 | 50% Dark gr9§4h1ark q?atg siltst Yy q
' ' ' Tr. Pyrite. 90 -
25 " 3¢ | 20% Coarse gr. feldspathic grit (light
colonred) 40% Dark grey hard gte. Tr
Pyrite. 40% Finely founded gqté + .
dark silty gte- siltst, £5
30 37 As above but no grit, Tr, -dissem Pyrite 30
35 1g | Dark slagydggsgﬁlg r?%géed gte. V.hard 160 200
40% Ditto. above c Pyrite. '
40 39 60% Mainly white gtz (conform pebbles ?)
: c fair amt. Pyrite 1900 | 3000
~Mainly gtz-pebble conglomerate c dissem '
451 2840 PYrité & odd traces of dissem. CHATCO
- Some dark slaty gte 540 §1600
: 0% %tz—pebble Conglom. € dissem pyrite
50 41 2 Chalco., 40% Dark slaty fine gr.gte.—
quartzitic siltst. Dissem Pyrite. 400 | 400
" 55 42 10% Qtz-pebble conglom C dissem pyrite.
' 90% Dark fg.silty gte-quartzite siltst. 220
15% Otz-conflom? ¢ dissem -pyrite & Tr.CHALFO
60 43 85%Ggittv to silty grey fing gr. hard'qte .|
c dissem pyrite ? Tr. MALACHITE. 220
Hard gritty qte € dissem Pyrite & Traces
65 44 _ of ?CHATCO. - 340
70l 45 Ditto. above & only Tr. Pyrite. 25
40% Light brown hard qte.
o % 46 60% Darl o P
3 SrTgrey=plagk gre{(fg)
: 18

sem pyrite.

75

7

N\
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NORTH FLINDERS MINES N. L. DRILL LOG FORM  CONTINUATION SHEET

; | NFOD 1 :
Drlll Hole NQ. ' ) Sheet 2 of 2
Project 0'Donoghues |

LOG - | . ASSAYS
From (1] To (f1) [Sample No ’ Lithology \ | ii: gﬁm
' . ' _ '* Only slight
75 80 47 Ditto. above ¢ sl. Tr. gtz. 7r. pvrite.. | 100
‘ Light Brown, some dark grey dense hard gtg.
85 48 Only slight Tr. dissem pyrite.Some Qtz, 230
S N Mainly red, some grey dense, hard gte.-
i 90 49 some gritty qte. Fair amt.gtz-pebble conglom
. Tr. Dissem Pyrite. 290
Asabove, not much gtz. Tr. dissem Pyrite
95 | 2850 % slight trgce. Chalco 27 Y 75
Mainly reddish-brown to grey - black gte/
100 51 hard/dense. . 20% Hard black siltst-slate
, Tr. dissem pyrite. 20
30% Light speckled hard gte.
105 52 70% Dark hlack fg.gte = qn;zri-?ij-p siltgt
not much pyrite. 15
40% Light brown-fawn med.gr.qte.
110 53 60% Dark gritty sst & somg dgrk
quartzitic silst. 10
115 54 " As above - no pyrite or only slight Tr. ld
Pink-grey gritty qte T few qtz-pebbles.
120 55 20% Dark black fg.qtzitic-siltstone. 75
A 125 56 Reddish-pink gritty gte.matrix ¢ fair amt o
~_white gtz (pebble) i.e.Gritty gtz-conglom
Sl. Tr. dissem pyrite. 110
.. -130 57 Ditto.‘slight'Tr. dissem pyrite. . 100
' Ditto - € 20-30% Dark silty fine gr. qte. ,
135} o8 to siltitone. o O 110
Med.gr. red-grey micaceous sst ¢ dark grey
140 59 . fine silty gte. Trace dissem pyrite. 130
: : Mixture of gritty red-grey hard gte & fg.
- 145] 2860 V.hard dark grey silty gte € some dissem
pyrite., . 130 200
As above T 20% White qtz (? pebbles ‘
150 61 conglom@ratg. Not %nbh(Pygifp ) 110
Mainly red brown gritty to conglomerati
155 62 guartzite Tr I%’I ca ¥ qgmpoq ]OJI\_‘Tle atie
- heavy minerals (? hematite). 85
160| 63 Ditto. above. ~ 45
Pink~-grey-brown argillaceous med.gr.sst. '
165 64 gomg gtz, Nogsulvhide. ’ 40
T.D. 165’

———
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NORTH FLINDERS MINES N. L.

DRILL LOG FORM

0'Donoghues
" Drill Hole No. NFOD 2 Sheet 1 of 2 Grid Co-ords 400N
' : , 0060W
Azimuth ‘Dip Vertical. ,
Type of Drill Drillmaster.
Driller G. Russell. Collar Datum
- Logged by Depth of Hole ' 750 ft.
Commenced Completed
Depth Water Struck 30 ft. G.P.H. 200 @
Depth Water Struck ___ft. G.P. H.
Depth Water Struck ft.. G.P. H. .
% Core Recovered _ Length of Casing in hole ft.
LOG ASSAYS
[ . . m -
From (f1)f To (f1) [Sample No . Lithology iis
0 5 - 2865 Scree 70
10 ]| 66 - |Scree 60 _
15 67 Grey-brown dense hard fine gr.gte. 80
20 68 Ditto. some gtz. 40
95 €9 Ditto - may be some slgtgfgrqfine gr. 45
30 - 12870 Ditto- Brown hard slaty gte. 75
Brown-grey dense fine gre. gte € some
35 71 i gtz, Dissem Pyrite 30
H 1 c 2 i '>
40 72 Ditto c 30% thémgrdygégﬁ g%ﬁIfE.pebbleS) 20
Grey-white Lo light grey v.dense fine gr.qtg.
45 73 ¢ very finely dissem pyrite & coaxrser
Pyrite. Sand gtz. 15
' Ditto. above s some gtz - fihely dissem
50 74 » some d Pyrite; 15
Light to_dark_greg, mg. speckled, hard,
55 75 _ med. gr. gte. 10
. Light grey, med. gr, speckled gte.-very hard.
60 76 some gtz. Dgséemngxite.q 10
65 ' 77 Ditto, ¢ finely dissem Pyrite. 15
70 | 78 " " " 35
75 79 " " " 20
80 |2880 " " " 25
85 . 81 " " " 15
' Ditto. above. Some deeper coloured gte.
90 82 Some dissem Pyrite 3
IMed.gr. very dense hard gte (some speckled)
95 g3 ¢ finely disgem pyrite fhroughout. .
- Lots of coarser Pyrite. 10
Grey-White laminated gte. T some silty to
100 84 slaty gte. Some Otz (?pebbles ?) C dissem 20
' ~ pyrite. o o

Ry |
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NORTH FLINDERS MINES N.L. . DRILL LOG FORM  CONTINUATION SHEE]

Drill Hole No. NFOD 2 " Sheet of 2
Project 0'Donaghues.
LOG - ASSAYS
From (1] To (#1) {Sample No Lithology ppnt
100 105 2885 Ditto. some finely dissem pyrite. 5.
Ditto. with some finely dissem pyrite
110 86 {getting less), 5.
Ditto above - light grey and dary grey '
115 87 banded gqte € falr amount v, finée :
dissem PYRITE. 10
120 88 Ditto- fair amt. dissem fine pyrite. 10
Ditto above - 40% ] ’
125 89 | 60% Gritty Qte & gte pebbles conglom.
. Fair amt. dissem Pyrite. 15
Ditto - more gtz - pebbles conglom? Onl
130 2890 v. finely dlgsem pgrlte J Y 30 .
v : 0% Conglom ag above. ) Tr. dissem
135 91 0% Spofted slaty gte Pyrite. 15
‘ Grey-brown speckled gte. & g;ltuy qte.
140 92 Only Tr. Pyrit 15
‘ . Light grey to whlte te. some spotted qte
145 93 d o%e Bt Only T% Pyrite. P d 10
Grey—whlte qte ¢ fair amt. gtz.
150 94 No Pyrite, 5
i Fairly dark gre hard, s light
155 95 colou%ed dte? y'TrL, érngge ghter 10
1T Dark to light fairl ritt te.
160 96 20% Qtz (Pebble x)Noupgr(fte. Y Q 10
Dark - light grey fairl ritt te.
165 97 20% otz %Conglogb gvgl te. yQ 70
- Light Grey gritty hard gte. 5% Qtz. Grit
170 98 : No Pyrite. F 10 .
%
175 99 VAs above + %ggl ﬁérat&g g%s%ble pyrite 5
.DlttO. above. ? conglom-grit.
180 2900 - Siight Tr.°pyrite, 5
Dltto. above. ? Conglom grit.
185 01 Slight Tr, Pyrite 10 -
Mainly ve coarse rltt conglom. -
190 02 Y very T o Byritd 10
Ditto - v. coarse rltt conglom -
195 195 03 go Dv¥1te 9 ’ 10
200 04 Mainly grey-buff spotted, densS, hard 5
Malnl rey-buff some pink, spotted qte
205 05 Y greyT P ' p aboveq 10
50% As above, some pink
210 06 50% Pink-grey med. gr. gte, 10
215 07 Mainly hard dense plnk-grey sgotted 5
Ditto -~ may be v, slight Tr. fine
220 08 . dissem pyrite, 5
50% Deitto above. | .
225 .09 50% Dark grey to pink gritty gte. q 5 -
50% Britty gte, as above. ' T
230| 2910 50%_Dark oink-érgv med., gr.bard gte, 5
50% Pink-grey gritty gte ¢ some manotite.
235 11 5gg Dark pink-grey-brwon fg-mg.qte 10
240 12 Pink-grey med. to coarse gr. gte. 5
Ditto above - v. hard Tr. fine dissem
245 13 Magnetite. 5
245 250 14 Ditto. ¢ dissem v. fine magnetite. 5-
T™D. 250"




NORTH FLINDERS MINES N, L,

PROJECT

DRILL LOG FORM

0'Donoghues
Drill Hole No. NFOD 3 Sheet_ 1 of 3 Grid Co-ords iOON
. , : . - 100E
~ Azimuth Dip - Vertical ’
- Type of Drill -Drillmaster
Driller G. Russell. Collar Datum
Logged by_ B. Wilson. __Depth of Hole 250 ft.
Commenced 25.5.70 _ Completed
Depth Water Struck __8-85' __ft. G.P. H. 300
Depth Water Struck __ 140 ft. G.P.H. 1000
Depth Water Struck ft. G.P.H.
"% Core Recovered .Length of Casing in hole 6 ft.
LOG ASSAYS
Fr.om (ftif To (ft) Somple No thhOlOgy gggl ggm .
0 5 | 3015 | Rubbish. . 10
Soft brownish med. gr. to fine gr. '
10 16 micaceous sst. 30
60% Ditto - pink grey brown argill.sst. -
15 17 | 40% Hayd grey finer gr, sst © dissem Pyritp. 40
20% Hard sst-gte & Pyrite. 20% Soft mg-
20 18 1g.mic., argill sst, A0% Granite dark 25.
black slate - siltst. Fe staining.
50% Black dense fg silty gte to silts-slatp
25 19 (Fe stain). 50% Soft argill.sst + shale. 5
Mainly greenish to brown soft argill.mic
30 3020 st 2 some magnetite or hematite grains 20
60% Ditto above. . .
35 21 40% Soft greenish silt - shale . 60
Mainly soft green-brown micaceQus & argilll,
40 22 soft sst 160 | 200
45 23 Ditto - some pink coloured. 85
50 24 As above - green-brown, v. soft., 40
55 25 Ditto. as above. . 30
' As above, sst contains fair groportion
60 26 dissem magnetite or hematite. 40
65 27 As above C 60% Dark grey slate. 10
60%. Green v. micaceous soft argill. sst.
70 28 40% Grey-green slate. 10
Scft clayey pink-white grey hematite mic.
75 29 sst T t i% %l/Sth) qreg sXale bands -
very argill. 10
: 80% Dark grey slate & thin sandy beds (1/8th
80 3030 - 1) 20% Mg—lq argill. soft sgt, I 10
1 60% Slate-siltst as above.
85 31 40% Soft white grey argill mic.sst. 10
90 32 V. Soft pink clayey sst. 15
' 60% Dark grey siltst-slate € Fe :
95 33 40% Soft gregnish argill-mic.mq.-fg.sst. 15
40% Dark silty slate as above
100 34 60% Green—pin% ar-mic. soft sst. 50
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'NORTH FLINDERS MINES N. L. ; DRILL LOG FORM CONTINUATION SHEE

sst. to silty qte.

11 . NFOD 3 ? . .3
Dnll Hole No.O"D — Sheet of .
~Project onoghiues.
LOG ASSAYS
From (ft)} To (ft) 1Sample No thhology ggg Pg{‘;
100 105 3035 |pitto. aboﬁe; 25
. 150% Dark silty slate - fg.gte as.above.
110 36 Tr. Pvrite.y 50% Softgb%ownﬁgreen arg.
_ mic. sst. 35
115 - 37 As above- Tr. Pyrite in slaty qte. 20
. 1Soft white-grey Mg-1g loosely_ consclidated
120 38 sst C somegdigse%‘mggnetitezlamatite 15
80% Sst as above.
125 39 _120% Dark grey mg. soft to hard sst. 20
130 | 3040 |as above -Tr.black slate (Cavings ?) 20.
Pink M%.soft sst. © fair % hematite or
135 al magnetite -lot of red Fe staining. _
20% Dark grey fg. sst-siltst. 15
Pink Soft sst. as above
140 42 120% Grey harder qtzitic sst. . 10
Mainly pink soft saccharoidal sst as above {
145 43 dissem hematite 2 some 1/8" Heavy
. ' mineral bands. 15.
e As above C 40% Darker grey harder g gte- :
150 44 slate. Fe oxide staining 5
50% Pink sst. as -above. .
155 45 50% Darker grey harder gritty gte & (?magnaite) j
Mixture of dark pink grey gritty to mg. gte
160 . 46 & dark grey silty fg ate fo siltst. 5
50% Soft brown arg. sst. 50% Pink hard mg.
165 47 gte - still some magnatite 5
Fairly clean pink-purple sst-gte C some mica
170 48 yheavy mEneraE bands. - 5
- {Pink-grey quartzitic micaceous sst. qte €
175 49 somegher%a%ite - magnatite A 5
. Ditto above ¢ finely dissem magnetite & somg
180 50. heavy mineral ‘bands ' 5
Ditto above T 50% Darker grey-pink gritty qte.
185 51 Hem - Magnetite ? 5
190 | 52 |pitto. : 5
g . 30% Dark grey as above.
195 53 }70% Tight pink feldsp-mic. sst & 3igcem
' magnetite ? 5
All light to darker pink mg-lg sst T
200 54 glssem magentite 2 379 5
. 50% Light pink as above. 50% Dark gre
205 55 hardgfingr gr. mic. gte. grey 5
50% Dark grey hard gqte & abt magnetite?
210 56 50% Green-grey siltst-silty gte-micaceous. 3-
218 57 |as above - not_so much silty gte. 5.
! _ . |Grey-green v. micaceous & argilleceous med. |
220 58 gr. soft sst - still € some magnetite, 5
. |50% - -mic. .
225 59 58% gg% gfganigg?‘m&ﬁggngg?fp 5 °
Dark grey-black hard feldsp & magnetite-rich.
230 60 e s ¥ainly hard gte. P J Ts
-~ |Pink-red micaceous mg-lg.sst ¢ dissem '
235 61 magnetite. Some greenish mic. sst. 5
Dark grey-pink fairly hard mg gte ¢ some
240 62 maqngtiie? Tr. Pyrite. SOmegq%eeniSh mic.
: 5
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'NORTH FLINDERS MINES N, L.  DRILL LOG FORM  CONTINUATION SHEE

- | .NFOD 3 3 3
Dr'lll Hole No. Sheet of
Project 0'Donoghues. '

1.OG ASSAYS
{eromtnd 1o (1) [sompie No| Lithology e o
" | Mainly dark grey to greenish grey mic. &
240 245 3063 slightly hematitic gte ¢ v. S1. Tr . 5
Pyrite ? Some greenish mic. sst.
K * [-Mainly dark grey hard to soft gte - sst €
250 64 speck or two cf pyrite & some magnetite,
Dark soft mic. siltst interbeds. 5

T.D. 250'




'PROJECT___0'Donoghues.

NORTH FLINDERS MINES N. L.
. DRILL LOG FORM

Drill Hole No._ NFOD 4 Sheet _ 2 of 3  Grid Co-ords oo
. . O
Azimuth Dip 70" Angle East (Dep)
Type of Drill __ Drillmaster |
Driller G. Russell. - Collar Datum
Logged by B. Wilson. - Depth of Hole 245 ft.
Commenced 26.5.70 -Completed 27.5.70
Depth Water Struck 150 ft. G.P.H. 300
Depth Water Struck ft. G. P. H.
Depth Water Struck ft. G.P.H..
% Core Recovered Length of Casing in hole 1t.
LOG ASSAYS
From (i) To (1) Jsempre o] . - Lithology Phes | TRy
0 5 3066 |Rubbish 100
10 67 |Blue fg. silty qte. 140
15 |° 68 |pitto. 75
20 69 [Ditto - Tr. mg.. gritty qte. 85
25 3070 |Ditto + 10% Mg. gritty gte & PYRITE. 120
' Mainly slaty gte to quartzitic siltst.
30 71 Y v 4. Pyrite, 65
35 12 Ditto. - 60
40 73 Blue dense fg'o?éé%& g%gige?uff iron- oxides 150
A - ] o)
as | 74 |Pe Zoove - blue to grey depse fyatec |
50 75 Mainly dense, dark grey to fawn very fg. wi
silty qte 6 v finely disgem pyrite
‘ 10% grey mg-lg gte. 80
55 7 As above ¢ v. finely dissem + few coarse
. 6 . Xstalls ‘Pyrite. 250 300
_ Ditto above ¢ 10-15% Mg grey gqte T
60 717 ) Pyrite 15
, Ditto above ¢ 10% Mg. grey gte. V.finely
65 78 dissem pyrite throughout 35
As above 10% Mg. grey gte € coarse pyrite
70 79 Finely dissém pyrite throughout. 60
: . |as above - finely banded. Some layers consigt
75| 3080 ["o2 9vCfine pyrite (1/8" thick) 30
Coarser gr. gritty white gte + 30% Qtz
80. g8l (Pebbles ?? V. abundant coarse pyrite.
otzitic Conglom. 25
"|Ditto. above ¢ v. abundant coarse
85 82 ~ Pyrite. Otzitic Conglom. 20 -
Ditto above T 20% Dark fg. silty gte c
20 83 finely dissem pyrite, undant” céarse
Qtzitic Conglom. ‘ Pyrite. 10°
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NORTH FLINDERS MINES N. 1.  DRILL LOG FORM _CONTINUATION SHEI

Drill Hole No.

NFOD 4 B - ’ B 3

Sheet of

Project 0'Donoghues. ' ' e -
LOG o I ASSAYS
. m ppm
fFrom (i1}l To (1) [Somple No Lithology iis gﬁ
20% As above 70% Dark-light grey silty qte
20 95 3084 jto quartzitic siltst. 10% White Qtz T v. 15
abundant pyrite (sometimes in thin bands)
Dark black fg-mg. hard qte T fair amt. dissgm__ .
100 85 vrite some grigty bandg. 100
ASs above T 25% Qtz pebbles. Some coarse CHALCQO ??
105 86 finely dissem pyrite. 90.
Dark Mg to l% gritty feldspathic gte. Some
110 87 dissem pyrite. : : 20
Dark to lighter gre¥_gritty“conglomeratic
115 88 _guartzite. T some Fifnely dissem pyrite. 120
. [pitto above - some scattered Pyrite _
120 89 - . Xstals. - 40
Mainly coarse gritty conglomeratic gte €
125 90 fairly abundant coarse pyrite (maybe Tr.
Chalco ?27?) , 450 500
As above - gritty feldspathic.sst - gqte.
130 91 Not much Visible pyrite. 50 7/
' Dark black mg dirty gte. C only tr. dissem
135 92 - pyrite. May be few pebbles. . 80 -
JDitto above with some thin red shale
140 93 interbeds. . 30_r
Black dense fg. silty slate ¢ some gritty
145 94 grains. Fe Oxide Staining, May be Some V.
finely dissem pyrite &/or magnetite | 20,
150 95 [pitto above with much iron oxide staining. 40 ,
- }40% Ditto above - biack silty slate. J
155 198 60% Brown-grey dirty mg sacharoidal gte.ssti. 70.
, 50% Hard gritty dark gte.,May be trace ]
160 97 _|50% Hard 8iftst.“STaed ® ) rively qicsen pyrite.2s
165 og [Mainly dark gritty arkosic gte. 15
50% As above. 50% Fairly light brown dense :
170 99 gte ¢ abundant CHLORITE, 15
Mainly reddish-brown gritty mic.qgte-sst T
175 3100 fair amt. red iron oXide. 15
180 01 [pitto. micaceous & Fe stained. - 20
185 02 [|os above & some fq silty gte interbeds. 10
As above - fair amt. hematite or - .-
190 03 _ . __magnetite, 15
105 04 D%tto - slightly morsfgg_bi?gbcgense fqg 50
_ Pink-grey micaceous & fairlg feldspathic
200 05 Mg-cqg gte.-sst. Fair amt. dissem hematite
(or magnetite ?) 20
205 06 s above. ' - 10
Soft pink mic. Cg. gritty sst. C some pebblds.
210 07 Greenish very micaceous med gr.beds, 30
~ As above C.30% Dark black_$€otted slaty
215 08 - siltst., 15,
50% Cg. gritty sst as above (small gtz.pebblles)
220 09 [50% park fg. silty qte to siltst. 20-
- KCg. soft micaceogus, fai{lg saccharoidal sst
225 10 N with some Cg. gte (10%) 15
'230 11 “rey-green v. micaceous soft sst -  some
softer silty interbeds. 50

P <



NORTH FLINDERS MINES N, L, .DRILL LOG FORM CONTINUATION SHE

11 "NFOD 4 . 3 3
Drill Hole No. . Sheet of
Project 0'Donoghnes

LOG ASSAYS
From (1)} To (11) [sample No Lithology Kgg ggm
Ditto above -~ some Cg. brown mic. sst &
230 235 3112 | minor silty interbeds. 15
Fairly soft pink-grey-hkrown mic. arglll
240 |13 sst. some dissem hematite. 40
V. Soft mic. sst. as above C mlnor grey-
245 14 green silty interbeds. 30

T.D. -245 '
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NORTH FLINDERS MINES N. L.
DRILL LOG FORM

. PROJECT l 0'Donoghues

) i ) ’ . ) . ' '. . {
Drill Hole No. NFOD 5 Sheet ! of 3 Grid Co-ords ’ggg{ﬂ/
. . . " T O ’ ° +
Azimuth - Dip 60" Angle
Type of Drill Drillmaster
Driller G. Russell ' - Collar Datum
Logged by _B. Wilson Depth of Hole _ -~ ~-300_ ft.
Commenced 27.5.70 Completed [
Depth Water Struck 265-270 ft. G.P. H. __ 200
Depth Water Struck ft. G.P. H.
Depth Water Struck ft. G.P.H. . —
, - 4
% Core Recovered Length of Casing in hole ft.
LOG o ~ ASSAYS
from (i1} To (1) [Sample No|  Lithology gﬁg‘ gﬁm
0 5 3115] Blue-grey dolomite. : 160
5 - 10 16| pitto - slightly slaty. ' 280
10 15 17] Dense finely laminated blue-grey dolte. 140
15 20 © 18] Ditto.above. = - 200
Grey blue Iaminated dolte ¢ 1lu%s White-
20 25. 19 ~ brown gte. 950 | 1100
' -50% Grey-white med.gr. gte. g
25 30 3120] 503 Blue dense dolomite. 180
"1 80% Grey med. gr. - coarse.gr.qgte.
30 35 21] 20% Grey slaty dolte. 110
. 60% Grey-white gqte as_above, <20% Grey slafe
35 40 22| or slaty dolte. 20% Blue dolomite. 50
20% Grey-white gte.
40 a5 | - 23| §0% Grey siaty dolte. 35
i 50% Buff laminated yellow cherty dolte.
45 50 24] 50% Blue massive dense dolte € Fe stain. 70
- 80% Blue mass. dolte. '
50 55 25] 20% Grev slate dolte. 58
50% Blue-grey finely Xne dolte.
55 60 26| 50% Lightgqrgv densg dolte. - 45. 100
70% Blue-grey as above. o ’
60 - 65 ~ 27] 303 Liqhtgarev as above, . RS 100
70% Blue-grey dense dolte as above.
65 70 28] 30% Buff chext or ? dolte. 55
. : 80% Buff-brown chert or ? dolte as above.
70 75 29| 20% Blue-grey dolte, v 35
75 80 ~3130| As above. ' 30
All grey-Buff-cream dense fg. dol.?
80 85 31 : (ox chert 2) 25
Ditto. above € 10-15% White Qtz € specks
85 90 32 _ , Pyrite 15
N Ditto above ¢ 20% Light grey dense fg. dolte.
2 95 33] + 5% white q{z E Te Dyreer et 30
Mainly white-light grey = bu ense .dojte
95 100 ) MY e Gtz & spedks pyrite. ’ 35 _
aboye wit % Bl dolte.
100 105 35 As a OXS%wétg gOTr? B§r§%2§e o-te 20




NORTH FLINDERS MINES N. L ".DRILL‘ LOG FORM CONTINUATION SHEE

- NFOD 5. L . o 2 3
Dr111 Hole No. Sheet of.
Project 0'Donoghues. ' ' ‘ ' :
LOG ASSAYS
From (1§ To (ft) fSample No _ ' .F.LAIhOIOgy N Eﬁg ng ~
i ? ? . % B
105 110 - 3136 Sging ;tfagggategrdengglgg doige. rown
20% Grey-blue dolte - specks Pyrite.{ 340
White-grey coarsely X'ne dolte - specks po :
110 115 37 pyrite, limonite pseudomorphy after Pyritel 700
' v.slight Tr. Cu colours in limonite. ‘
115 120 ¢ 38| 30% MATREILIGWRSIg do1te € some pyrite. | 4,
Mainly white-grey (some yellow) dense fgqg.
120 125 39 Y grey Y goite. 2' | 180
. Ditto above - odd specks & occasional seamp ]
125 130 3140] (1/8") Pyrite. altering to limonite, 60
_ All white to light grey dense dolte - Few )
130 135 41] gcattered qoergq P311¥9A4Tr blue dolte
' c specks Pyrite. 110 .
. Malnly light grey, some white dense dolte
135 140 42 Occas, specks Pyrite, 35
’ . Light grey dense dolte as above
- 140 145 } 43 J % glte gtz © odd crystals Pyrite. 50
All light grey-blue dense dolte as above. )
145 150 44 Few small specks pyrite. a0
~ Mainly darker grez -blue dense dolte as abvf.
150 155 45 Few tiny specks Pyrite & Limonitic
staining. 65:
: 60% Dense white-gre te € few specks rite.
155 -~ 160 46| 40% Blue- -Grey do te¥ d p i 20
’ 40% Grey-White Qte. -
160 165 47] 60s Blug Grey dg1+p ar dolomitic gte 110
Mainly white to blue-grey med.gr.
165 170 48 Y Sery hard> 110
50% Blue-grey gte. T some specks pyrite.
170 175 49! 50% Blne-grey dolte. 200
Mainly blue-grey dense dolte ? Chert or fqg
175 180 3150 silty gte. Tr, dissem Pyrite. 280
. ) A
80 185 o s above (dark blue) C riiggggb%SIiQE 130
Ditto above, may be some dense Tine -gr. gte?
185 190 |- 52 . Y Specks Pvrlte‘ J d 170
1190 195 53 Malnly grey-white deﬁpecﬁﬂ Bd: gEe 95
195 200 54 DlttO. above - dissem specks Pyrite 190
60% Ditto. above - grey gte. FAIR AMT
200 . 205 55} 40% Darker ¢rey-blue dol.or gte? PYRITE, 150 -
R - : 30% Grey white fg.gte. 30% Blue ? dol.
205 210 | 56} 40% Blue slate or slaty dalte, Tr. Pyritel 855
- I . Malan grey-green med.gr. gte (Hard) some
210 216 57 ty dolomite. Tr. Pyrite, 150
» : ‘ Mainl re rey-white, dense f te.
215 220 58 Y e ey ke dnlomife2 T 260
Mainly grey-white, dense fg. miliceous
220 . 225 .59 dolomite or gte ?? 70:
.‘ Grey-blue dense siliceous dolomite or gte??
225 230 3160 Tr. dissem Pyrite & few odd coarse
' ' Xstaks CHALCO ? 55
2 - . 61| Ditto above - appears quartzitic more than
230 235 dolomitic Dissem Pyrife & some CHATCO 15
- o : Malnlx dark blue falrly hard dense fg.
235 240 62 silty gte. to quartzitic dolomite
Some‘dlssem Pyrite ? Tr. CHALCO. 35
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NORTH FLINDERS MINES N.L. '~ DRILL LOG FORM - CONTINUATION SHEI

Drill Hole No. - NFOD 5 | . Sheet of 3
Project 0'Donoghues. '
LOG ASSAYS
From (1)) To (£1) {Sample No Lithology ' ggrsﬂ Cﬁpm
240 945 3163 Malnlg gg;i giggéilgsilggnse hard s1lty qta.50
245 250 64} ditto. Tr. dissem Pyrite. 75.
250 255 65| Ditto ¢ 20% White dense qgte. 230
255 | 260 66| Ditto @ 30% Lighter grey lst-dolte? 260
260 265 7| Ditto © 40% Lighter IRy e s Joate? 210 ]
265 | 270]  es  Yel1°w_whitﬁ1Xirﬁn?iﬁffafgzv?igg e |iag
270 275 69 | Ditto above.. hard qgte. 280 100
275 280 3170 | Ditto above - hard white dense dte. 160 200
280 285 71 | Ditto above _ " : 1000 1300
285 290 72 | Ditto above . ' , 1900 | 1500
290 295 73| Ditto above- . . ’ 250 | 700
295 300 74 | Ditto above . - % ' 320 | 300
At ] 300' - Hole abandoried - Water increased tn 1800

to 2000 gph & hole startihg to wash badly

from blue - dolomite sections above.
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NORTH FLINDERS MINES N. L.

DRILL LOG FORM

4,

E.—--.w—,

"PROJECT 0'Donoghues.
. NFOD 6 1 o o 10521
Drill Hole No. - " Sheet of 2 Grid Co-ords
. _ o 800N
Azimuth Dip 60" E. Angle. :
Type of Drill Drillmaster
Driller G. Russell Collar Datum
Logged by R.B.Wilson. _Depth of Hole 255 ft.
Commenced 29.5.70 Completed 30.5.70
115-120' : 300 A
Depth Water Struck ft. G.P. H.
Depth Water Struck 190-195 ft. G.P.H. 1000
Depth Water Struck ft. G.P.H. __
% Core Recovered Length of Casing in hole 10 ft.
o LOG ASSAYS
From (1)} To (f1) |sampte No Lithology plzig\s Pg‘l‘ )
0 5 . 3175 |Fill 15
5 10 76 |Grey dense laminated dolomite 10
10 15 77 |Grey-green-blue dense fg. dolte. 5
20% Grey silty dolomitic qte? _ _
15 20 78 |80% Grey=dark blue dense fine gr. dolte, 5
' 20% Light frey silty dolte.
20 25 79 180% Dark blue dense fg. dolte, 5
v 80% Light grey-white silty dolte.
25 30 3180 203 Dark blue dense fg. dolte 5
30 35 81 |Mainly dark blue dense dolte. Tr. Qtz. 5"
35 40 82 |Ditto above. 57
- As above € 20% light grey siltg dolte.
40 45 83 ome Qtz. 5 -
"|Mainly dark blue dense fg dolte. 10
45 50 84
. Light grey sandy (?) dolomite or dolomitic
50 55 - 85 sst., Some dissem Pyrite, 5
30% As above. ) ’
55 60 86 170% (:rpy—thLdense dnlte Tr Dyri te 8-
60 65 87 |Grey dense laminated dolte. Tr. Pyrite. 5
65 70 88 " " Mg. dol. 5.
Malnly dark grey-blue dense fg. dte,
70 75 89 10% Coarse dolomitic sSt orgte ? 5°
Dark blue dense fg. dolte. Tr, dissem & .
75 80 3190 coarse Pyrite. 5
80 85 91 |Ditto. Tr. Qtz. ' Tr. Pyrite. 5
. Tr !
85 90 92 Ditto-liqht to dark grey dense dolte, gtz g
90 95 93 |Light to dark grey dolte as above. 5°
95 | 100 a4 |as ahoue 5
Mainly light grey dense ft. dolte. )
100 | 105 - 95 some dark blue. 3.
‘ ’ Mainly light grey dense fg. dolte - some
105 | 110 9% a.%k iue - banded 5
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NORTH FLINDERS MINES N, L.  DRILL LOG FORM  CONTINUATION SHEE

Drill I—Iole.No. NFOD & ‘ . s Sheet - 2 ' of 2
Project 0'Donoghues. _ ’ ' ' ' :
LOG o | ASSAYS
From (i1)] To (f1) |Sample No| ' Lithology iiz pgi B
Medium grey dens fg. :
110 115 3197 Jrey bandgd‘dolomite"" ’ 5
As above -+ 10% light grey gritty )
115 | 120 98 dolomite (Cg. ) 5
120 125 99 | Med.blue~-grey dense fg. banded dolte. 5.
125 | 130 3200 | Ditto. above. 5. -
As above T 10% Cg. gritty dolomite. Some
130 135 01 darker fine gr, silty dolte. 2 Tr.dissem
. . Pyrite. 5
135 140 02 | Slightly darker grey dolomite as above.
: C Tr 'Dyr_‘i_t_e : R.
140 145 03 |As above - Tr. dissem fine Pyrite. ' 110
145 150 04 1 As above - Tr. dissem Pyrite. 10
150 | 155 | 05 |as above noo " 10:
155 | 160 06 |As above " " . i
v : As above + 20% Coarse chloritic grit
160 165 07 or gte Tr. Pyrite. 110
16t 170 _ na Slightly‘darkgr grey dense fg.—mg. dolte. 5
170 175 09 |As above- Tr. gtz + V.slight Tr. Pyrite. |10-
|As above - some med.gqr. grey dense dolte.
175 | 180 3210 Tr. Dyrite + Tr. distem CHALCO 3 5
: A - . . . dissi ide.
180 185 1 s above - only v. sl. Tr. dissem sulphide.|5
8 Mainly dark blue-grey dense fg. dolte. Some
185 ] 190 12 | dark fusile siltstone or silty dolomite. |10
190 195 13 | 30% Dark blue dolte as above. 70% light -
_ i med grey dense-silicasus ﬂn?%a_ .Sl
Tr. dissem sulphide. : 5
Mainly dark blue-grey dense dolomite as '
195 200 , 14 abovg. c Tr. digse% pyrite. 10
. 50% Dark blue dolte as above. Tr. Dissem
200 205 15 {50% Light med-grey Mg.dolte. Pyrite. 10.
Lighter grey dense fg-mg. dolte T Tr.
205 210 16 Dissem Pyrite 10-
210 215 17 |Ditto above with Tr. dissem Pyrite. ‘5
60-70% ,As above ¢ some Pyrite. ) :
215 220 18 {30% White Quartzite - QtZz c some Pyrite. 5
20% Coarse reXse'd gritty qte C. Tr. Pyrite
220 225 19 1809 Dark silty fg, dolte & fair amount Pyrike., 710
' Mainly white dolomitic ? fg. gte & silty qtg.
225 230 3220 T Tr, digssem Pyrite throughout 10
, 6P% Grey-white silty or dolomitic_gte.
230 | 238 21 140% Darker siltstone - silty dolfe. 5
As above ~-fair amt. dissem Pyrite. )
235 240 - 22 Tr. Chalco ?? 10
: Mainly dark siltstone, silty gte & silty
240 245 23 dolte ? Some white Qtz. Tr. dissem Pyrikte,
. : o ?? Graphite 5~
245 250 94 |40% White dense gte. Tr. finely dissem
Pyrite. 60% Dark blue-hlack dense siltst,
’ Or silty anjte. 2 Graphite??

255 Loss of ‘Air - Hole Fractured - No SAMPLE.

TD 255"



'NORTH FLINDERS MINES N, L.
" DRILL LOG FORM

‘'PROJECT 0'Donoghues.
Drill Hole No, NFOD 7 __Sheet L . of 2 Grid Co-ords 0060E
Azimuth | _Dip 60° Angle E. 00N
Type of Drill Drillmaster. . '
Driller G. Russell Collar Datum
‘ Lpgged by | R.B.Wilson. Depth of Hole - . 115 ft.
Commenced 30.5.70 Completed 1.6.70 /
Depth Water Struck 115 _ft. G.P.H. 300
Depth Water Struck ft. G.P. H.
Depth Water Struck __ft. G.P. H.. -
% Core Recovered Length of Casing in hole 15 ft.
Lo .. 4 | ASSAYS
. . ST s m m
from (ftj} To (ft) fSample No o thhOlOgy ‘ Agg pgn
0o | s 3226 |Filling ' o 70
5 10 .. 27 |Grey-green silty laminated gte. : . . 155
10 15 28 |Grey-green black silty laminated fg.gte. 50
1 1 . " n n 1 .n
15 20 29 ’ (some buff-coloured bands) 40.
20 .25 3230 |As above - some light grey siltstone _ 140
25 30 31 |as above - some fawn gte. Some silty bands.|65
40% Grey-black silty fg.gte - siltstone.
30 35 32 |60% Ote + Qtz. (Conglom. ?) 300 j1300
: . 40% Dense fawn -gre¥ black dense silty qgte. :
35 40 . 33 |60% Coarse gritty gte € fairly abundant {
' dissem Malachite. 3100 {4300
. Black to grey gritty gte C some
40 145 - 34 Ty 9F Y aTlachite staining. 1500 |1600
c Tr. .
45 50 - 35 |Dark grey gritty to Mg.gte Malachite. 700 1700
50 55 36 |park arey dens fg-mg qte G Tr. Malachite. [170
. 50% As above € Tr. Malachite.
55 60 37 150% Otz + gte. (Conglom ? ) 240
' Mainly dark gritty conglomeratic gte.
60 65 38 € Tr. Malachite (2 Cavings ?) : 110
65 70 39 |Grey-pink feldsp.gritty gte. ¢ Fe.staining.|75
70 75 3240 |Pink-grey feldsp. gritty qte. _ 100
75 80 41 |as above. a ‘ 1800 {1600
Largequantites of Malachite.
80 85 42 |Grey-fawn spottedgfg.—qte. (Cavings ?) 1400 {3000 )
50% As above Conglomeratic
85 %0 - 43 |50 Pink-grey gritty feldsp qgte. 1300 {1200
30% Conflom. gte. as above. :
90 95 44 |70% Pink-grev dense mg. ate,
. i - . i Tr.
95 100 45 |Mainly dar# dense fg.mg gte p§3%¥2c4§ 330




| NORTH.FLINDER.S MINES N.L. ° DRILL LOG FORM CONTINUATION SHEE

Drill Hole No.

NFCD 7 2
: - Sheet of
Project - 0'Donoghues.
LOG ASSAYS
from (i1} To (£1) [Semple No Lithology i}irsn pgrs
As .above - some thin bands of gritty qte &
100 105 3246 some buff speckled gte, 290
. 40% As above. [
105 110 47 |60¢ Pink-grey gritty feldsp. Ote 160
110 | 115 48 |as ahove. Struck Water, . 150

T.D.115'




. NORTH FLINDERS MINES N. L.

DRILL LOG FORM .

e ST
FT

] PROJECT 0°Donoghues
Drill Hole No. NFOD 8 Sheet 1 of - 2 Grid Co-ords O0OE
Azi}nuth ' 'Dip . Vertical ‘ OON
Type of Drill Drillmaster
Driller G.Russell Collar Datum
Logged by R.B.Wilson. Depth of Hole ft.
Commenced 1.6.70 Completed
, 80 ' 500
Depth Water Struck __ft. G.P.H.
~ Depth Water Struck 145 ft. G.P.H. 700
- Depth Water Struck ft. G.P.H..
% Core Recovered Length of Casing in hole ft.
LOG ASSAYS
From (1] To (f1) [sample No Lithology igg fc’ﬁm
0. 5 3249 |rilling 35
Greenish clayey siltstone T some Black-
5 10 3250 green Mg. gte 410
10 15 51 JLight grey to white conqlomefétic (2) Qte, 120
15 20 52 |Ditto ¢ Tr. Pyrite.. {15
- - |B - ?
20 25 53 rown to grey speckled Mg Cg ggifty (?) Qte in
25 30 54 |Ditto. above 140 1200
30 35 55 |Ditto. above + 10% Qtz ¢ Tr. Pyrite. 20
F - [5 kled - hard - Onl
35 | 40 5. | 2\" T 9Tey speckled qte - pard & Only 20
. 80% Speckled Qte as ab .
40 45 57 120% Dgnse %a Qa?evsc%eoygoecklpd) c :
abundant dissem pyrite 75.
Grey-fawn to dark grey mg gte ¢ 30%
45 50 - 58 gark grey speck?ed gte .& 2 abundant
dissem pyrlte 25
Gre -fawn laminated gte (med.gr.)-some
50 55 59 r'*lair,k grey gte H;:m-ngafpd\ c g;nr‘ amt
' ' dissem pyrite. 35
55 60 3260 As above - some bands CT fair- amtAygi%gem 20
60 65 61 Gre lamlnated speckled qte € 30% White
Calcite - abundan coarse "and finely
| dissem pyrite. 25
65 70 62 |Lightish grey dense M te C some gtz,
pebbles (°¥ Very abgndgnt dissem vrlte
throughout (? chalco ?) 15
Gre te T some quartz & abundant
70 75 63 Y q € quartz : ugg'i‘”’ ) 50
J Cg. gritt te ©.50% Qtz (Pe es ?2?
75 80 64 99 Y q Ahugdant bPyrite.
?Tr. Chalco?: 20

—3
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- DRILL LOG FORM - CONTINUATION SHEET

Dyi P NFOD 8 : _ 2
Drill Hole ‘No. . Sheet of
Project 0'Donoghues. '

Lo . . ASSAYS
From‘ (f1)f To (ft) [Somple No thhOlOgy ggg ggm %
‘| Mainly white dense gte ¢ abundant
80 85 3265 Y - i q doiss dissam Dyrii—a. 10
85 90 66 {Grey dense med.gr. gte - not much Pyrite. 5
Grey-fawn med.gr. gte ¢ 30% White
20 95 67 Qtz, 15
95 100 68 |Ditto above ¢ 30% White Qtz. 15
100 | 105 69 |Ditto ahove & 308 White gtz 10
105 110 3270 }Dark grey-pink very gritty gtre -same gtz 10
110 | 115 71 |as above. : 10 .
115 | 120 72 |Ditto ¢ 20% White calcite. 15 -
120 '] 125 73 Grittv-doarse conglomerate (30% White gtz) |10
125 ] 130 - 74 |Dense Mg-Cq. qutty gte (Pink-grey) 10
. Pink-grey conglomeratic gritty, v.hard qte.
- 130 135 75 10% Calcite. 10
Pink-grey to green-black dense med.gr.qte '
135 140 76 V. Hard. No Pyrite 4 5
140 145" ‘ 77 |Grey-fawn v.fg. hard dense-qte. 10
10% Ote - b .
145 | 150 78 nalomeratic. 15

90% onglomeratlc quartz;te (20% White Qtz)

T.D. 150"
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SUMMARY

This report describes the investigation of the zinc-rich Skillogalee
- Dolomite between O'Donoghue's Castle Mine and Arkaroola Home-
stead. After an assessment of the results of the chip sampling of

this formation, it was concluded that further exploration for zinc,

except possibly in the area around O'Donoghue's Castle Mine, was
not warranted. '

One of two zinc anomalies near Mt. McTaggart was investigated
but the source was not located. Further investigation of these
anomalies should be undertaken.-



REPORT ON INVESTIGATIONS OF'S.M. L. 294

INTRODUCTION

At the request of North Flinders Mines N.L. the writer spent five
days investigating geochemical anomalies and other areas of inter-
est within S. M. L. 294.

The purpose of the visit was to determine the significance of the
anomalies and recommend further work.

INVESTIGATIONS

Zinc Anomalies North of O'Donoghue's Castle Copper Mine

The stream sediment samples that contain anomalous zinc and trend
northeast from O'Donoghue's Castle Copper Mine have their origin in
the lower part of the Lower Proterozoic formation known as the Skillo-
galee Dolomite. In this area the lower part of the Skillogalee Dolomite
consists of dark grey siltstones with occasional beds of light grey to
dark brown dolomite. '

In an effort to try to determine the exact source of the anomalous zinc
values in the stream sediments, six lines of chip samples were taken
across the strike of the rocks between O'Donoghue's Castle Mine and
Arkaroola Homestead. '

The chip vsample'sshowe‘d that some of the dolomite beds were zinc-
rich and in a few places some shales were slightly anomalous in zinc.
However, no definite, continuous zinc-rich bed of dolomite was pres-
ent.

Now that it is known that there are zinc-rich dolomites in the lower
part of the Skillogalee Dolomite, it is felt that other areas containing
this part of the formation could be thought of as potential exploration
targets, particularly where faulting parallel or sub-parallel to the
strike of the rocks is known. ‘ '
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. Zlin«c.:.‘Anomal'/i?a”s/hear Mt. McTaggart

/Two 1nd1v1dua1 anomalies are situated within about a mile of Mt.
McTaggart. One is to the north and the other about half a mile to
the west. Three samples were taken from the northern anomalous

~ zone: numbers F-291 and F-292 were analysed for copper, lead
and zinc but they were not anomalous in any of the three elements.

Sample F-291 was from a small carbonate vein and contained about’
'50% opaque minerals. A polished section was made from part of the
sample and examined by Mr. D. H. McColl of McPhar Geophysics
Pty. Ltd. It is described in Mineralogical Report No. 210 dated
May 28, 1970. The report states that the rock contains about 50%
goethite and less than 1% pyrrhotite in a basically carbonate matrix.

The third sample, number F-293, contained a white encrustation
. which, it was thought, might have been a zinc salt. However, x-ray
diffraction analysis proved conclusively that it was calcite.

As none of the three samples taken contain any anomalous zinc val-

ues, the area should be inspected again along with. the anomalous
stream sediment location to the west of Mt. McTaggart.

CONCLUSIONS

It is not considered that there is much potentiél in the area between
O'Donoghue's Castle Mine and Arkaroola Homestead for further zinc
exploration, except possibly around O'Donoghue's Castle Mine itself.
The rest of the area contains mainly irregularly distributed low zinc
values, and there are no suitable mineral concentrating structures.
Other areas within the S.M.L. which are anomalous in zinc should be
investigated. Any areas taken up in the future which contain Skillogalee
Dolomite should be stream sediment sampled for zinc, as it is consid-

" ered that there is a possibility of willemite or smithsonite deposits
occurring in this formation similar to the w111em1te deposits that occur
in the Cambrian limestones.
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SCALE: 1™ 200

P - Wor tupa Skillogalee Dolomite  Segquence
/, /f/“ Quartzite f:»izﬂ
Frss | F756 r757 758 F200 | 261 | NF267
‘}( //)) WEST sh 'ssssh 537 ¥ -~ 4553 c,d ' sh l d 4 EAST
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~ T INTAODUCTION AND PREVIOUS WORK.. - o
| ~ Special Mining-Lease 294, in the Northern Flinders

" Ranges .of South AUstralia, covers an area of approx1mately

290 square. miles, and. is located ‘some 60. miles east of

' '.*%-the township of Copley. -

-

'The leass had'previousiy been partly exblored by":

' ‘sThelFollowing progress:exploration reports- (North: -
Flinders Mines Limited) on S.M.L. 294 have prev1ously been'

L submitted to the Director ‘of MIHBS’— |

o -1, EXPLDHATION HEPDRT SM.L. 294 For G-month Period
' endlng 19,11.69

: ‘.‘This report contains:-
v 1) Location Map of S.M.L. 294 _
: fv/2) Report of Act1v1t1es by W, R K. dones, Consulting 1
| Gsologist,
3) Suggested in1t1al programme by Dr. P R Donovan,
. McPhar ‘Geophysics Pty. Ltd, - -

f”5.'Australian Selection Trust end Geosurveys of Australla Pty.;fl-f
- Ltd.= o | ‘

d/ﬂ) Resume-of Aust. Selection Trust's Regional Geochemical i

Survey. in N.E. part of §.M.L. 294, by Dr. P. R Donovan,':

" McPhar Geophysics Pty. Ltd.

"‘@»/5] Notes on the Lady Buxton. Copper Mine, 0'Donoghues

l Castle Copper Mine, and the Blue Mine Conglomerate

by Dr. P.R, Donovan, McPhar Geophysics.

6) Mineralogical Report No, 76 (D'Donoghues Castle) by

I R Pontifex, McPhar Geophy51cs Pty.a Ltd,

P




. gf-l_;: o e ()53;3;..
.. Page (2] A
' .;f'\(7) Mineralogical Report No;'37'(Lady Buxton and )
) ~ 0'Donoghues Castle) by I R. Pontifex, McPhar -
. Geophy31cs Pty. Ltd, -
fIVf;‘x//C) Report on Induced Polarlzatlon Surveys at
) -0 Donoghues Castle Mine and McLeashes Prospect_ , . T
by J.E. Webb oF Austral Exploration Serv1ces Pty Ltd. \‘f:_?-b

ii. EXPLOHATION REPORT S.M L. 294 for 6 month period
endlng 19, 5 70

, The report contalns -
v’l) Location Map S.M, L. 294 ) »
| e/2) Report oh Stream Sedlment Reconnalssance Surve},.n
Wooltana Area, Sy 294, by P, R Donovan, ‘
- McPhar Geophyeics Pty, Ltd. ' .
‘. flfﬁé).ﬂeport on 1nvest1gation of zinc anomaly, O'Donoghue"r'

“.Castle Mine Area by M, Garman, B SCey. Watts, Grlffis,;@ C%”f":

S+ . 6 McQuat (Aust) Pty, Ltd IR v
iljfyf/d)'ﬁesults of Shallow Percu531on Drlll Programme at |
- '_LMcLeashes Prospect. D

”i;g/S)rPrellmlnary results of Coup Pr05pect Geochemlcal
v i‘ -:Grld-survey._ ‘ , _
:;)/6) Geologlcal map of U'Donoghues Castle Mlne and
"CNudlamutana Hut Area by I. R Pont1Fex - McPhar
. - Geophysics Pty. Ltd. S
'7.7:';(7):Prellm1nary Results of Wheal Hancock Geochemlcal

. Grid-survey.

"lﬁf_g ili EXPLORATION HEPORT SM, L. 294 for period ending
o _ 19 11.70 (Letter—Form)

.EHSfThls report contains:- . . .
' lf';{fhl) Report on the Geological map’ of the Coup Prospect
o by I Re Pontlfex - August 1970..
"””;j?ﬁjz) Heport on a Rotary-perous31on drilling programme

T;;.;./ag,'




page (3)

O Donoghue Castle Area by R, B Wllson - Sept 1970., ﬁ;f-f

":~. 3) Report on a Hotary-percu551on drllllng programme

R MoLeashes Copper Prospect by R.B. Wilson - Sept. 1970.,>5|§
.. 4) Report an Investigation of SM.L. 294. by W RN, Garman,,~%f

Watts, Grlffls, MoQuat Pty. Ltd.

'"{ iv. EXPLORATION REPORT S.M.L. 294 For period 19.11,70 - 19,5, 71':117*'

" - Addltlonal Reports received during thls period are

- ‘;”: 1ncluded herewith and comprise;-

‘Iff;}?“ [1} ‘ProSpectlng of Anomalous Zones as a Follow—Up to"
Reconnalssance Stream-Sedlment Sampling = S.M. L. 294'

. - by 8. Carthew (Student Geologist), January, 1971,
‘sf??///'rz)"'Geology, Arkeroola Grid Area, Wooltana Voloanlcs,'5'1t
i " 8,M.Ly 294 (with comments on Soil Geochemistry)® by -
LR, Pontlfex, McPhar Geophysics Pty. Ltd,

;,/f,sjf 'Geology, Woodlamulka Grid Area, Wooltana Volcanlcs, -

“SuM,L. 294 (w1th comments on Soil Geoohemlstry)
f{ﬂ by L.R. Pontifex, McPhar Geophy51cs Pty.Ltd. ."‘




.'.; Page.§4[‘ >fF

LTI SUNMARY. OF EXPLORATION S.M.L. 294 (Period May 1969 =
—_— B ' January 1971}

Compllatlon of exlstlng data from>prev1ous exploratlon

%77 programmes in the area was carried out by P.R. Donovan of MCPhaP

"?n,Geophy51cs Pty. Ltd.,_in asso01at1on with Mr. R. Jones (Consu1~

"pf tant Geologlst) and Geosurveys of Aust Pty. Ltd

" From hls rev1ew of Australlan Selectlon Trust's geochemlcal

"t'results, or, Donovan concluded that this Company had located
. saveral anomalous areas which had been followed up by soil-

'-“\Qg sampling but ‘that no geologlcal mapping, geophy31cs or drilling

"

" had bean carrled out ‘on any of the grospects. or, Donovan

'x”iirecommended recannaissance stroamnsedimant'sampling of areas

o .not‘covered‘adequately by“previous"eiplorers. .This was subseduently
‘I'uvcarrled out and delineated several anomalous areas related to the ;,v
':(1Blue Mine Conglomerate, Wooltana Volcanics and Bella Bollana

'~7; Formatlon respectlvely.. Trlal Induced Polarlzatlon surveys were -

“.orun in the D'Donoghues Castle and McLeashes Copper Prospects by

. ';Austral Exploratlon Services Pty. Ltd,

Extensive'follow—up‘work using the stream-sediment

' f:'reconnalssance maps oF Australian Selectlon Trust and Narth -

b'“i-'Fllnders Mines L1m1ted was carr1ed out by student—geologlst

S, Carthew. Th1s work resulted in the d1scovery of several

,.f- previously‘unknown copper-carbonate outcrops and show1ngs, as

-~ well as many'others which had.been_investigated'by potholing '

i etc., by former prospectors, Many of these showings are related -

. to the Blue Mine Conglomerata while othars ware found within the

B fWooltana Volcanics. Other prospects such as the Coup Woodlamulka,'

_ .,l Arkaroola and Mt McTaggart Prospects were 1nvestigated also .

'"_:durlng this.follow—up work, 2§ome of,thesa, apparently unrecorded

ik

N ’

g mm me e




*lipage'(s) "ﬂbp B

f-ﬁgjlln the early mining records, had been the loc1 of more 1ntense

'fuf{ Former prospectlng and’ m1ning act1v1tles. o

Survey grids and geochemlcal SOll surveys have since :T'”'
o been conducted over several of. these prospects, and Further
'__work is planned on.at least ‘two of these,

A

A programme of shallow percussion drillholes was

‘ﬁ‘flcompleted onjthe:McLeashes Copper Prospect and outlined an = -~ .-0

. approximate 'indicated! tonnage of between 40,000 and 50,000 -

' tons of carbonate - are grading approximately 1% Cu. A later';hus.dﬁml'Fb

"jprogramme of..deeper rotary-percu551on holes on thls prospect
- fdld not 31gn1F1cantly up grade the above carbonate tonnage

i::and also did not 1ntersect ‘any sulphldes of econom1c slgnlficance.

D A rotary-perCussion»drilling'programme, comprising -
" eight holes for a total of 1730 feet, was completed in the -

' - vicinity of the D'Donoghues Castle Copper Mlne. Slx holes

' 3“'totalllng 1175 feet ‘of. drllllng were drilled to test a zone
;: 4f]:of I.P. Anomaly assoc1ated with the Blue Mine Conglomerate, whlle

v‘”;[‘two angle-holes were drilled down-dlp from the old mine Worklngs. ;*”"

The drilling demonstrated the. presence of a. strongly pyrltlc L

zone in the upper members of the Blue Mine Conglomerate and’ also .,4:'

'suggests thls as ‘the ‘cause of the strong I.P, anomalies, Only

'i‘_:7very sllghtly anomalous copper values were ‘obtained from the

“u.deeper 1ntersectlons of this pyritic zons.. The. two holes drllled

"”ﬂf to test the low. Sklllagolee Dolomlte members of the 0Of Donoghue

t5}u Castle Mlne also 1nd1cated only very sparsely disseminated sulphldes .

?Sf-.;;..;/s:'
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.. with .minor anomalous copper values, " -

Geologlcal mapping comblned with soil geochemlcal

| - the Wooltana Volcanlcs, indicates that the known copper

V" m1neral1zat10n occurs as thln, Fault—controlled veins
' of small tonnage—potentlal Several areas of brecciated

7':volcan1c rocks were 1nvest1gated for p0551ble low-grade |

' further work on these prospects is: proposed.

An area of 5600 feet by 4000 féet was gridded by

"-surveys of the Arkaroola and Woodlamulka Prospects within o

. disseminated mlnerallzatlon w1th no success. No 1mmed1ata

"f:_northisoufh lines ‘spaced 400 feet abart in'the vicinity . -

s of the Coup Prospect, geologically mapped and 5011—sampled

Several anomalous areas associated with conglomerates and : ﬂ'V'”

"poorly—sorted ferruglnous sandstones 1mmed1ately overlylng

‘f74'} and related to the volcanics, are worthy of further wdrk,

. programme..,

"'“'leadlng up to a prellmlnary rotary-percu551on drilling

N

T B
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'PROPOSED FURTHER PROGRAMVES FOR NEW S, M.L. under . - .

i'ourrent application

R Thelprinciple programmes proposed for this area are:'

?:;f;i;l)

Completlon of ‘detailed geolog1ca1 and geochemlcal

o surveys of the: Mt McTaggart Copper Prospect -

-

" at present in progress. Preliminary rotary—percussion K

" drilling later in year,

Detailed geological and geochemical surveys of~the‘p
three principle anomalous‘areas within'the Coup'“~

Copper Prospect as defined by earlier broader

-geologlcal mapplng and geochemlcal sampling, Follwed fw' o

by preliminary rotary-percussion drilling later in

. year, .

Broad Study of the Blue Mine Conglomerate ‘

‘,:Correlatlon of detalled photogeology and fleld—mapplng

‘with the known outcrops of secondary copper m1nerallzat1on ;" -
f?w1th a view to overall appralsal of the potential of the _h
,'Blue M1ne Conglomerate and poss1ble further drilling, ,‘F ‘.
‘Results of drilling of the MclLeashes and 0'Donoghue .

..Castle Prospects suggest the absence of econom1c sulphlde

deposits in depth although neither prospect was exhaust- .

ilvely tested, ' However, ‘the prosposed appraisal study

of the Blue Mine Conglomerate will also look into the -

possibility of shallow bodies of copper-carbonate ores,

ﬂwhlch could concelvably warrant the establishment of a

"small leachlng or solvent-extractlon plant in the area. :

Reappralsal of know copper prospects on which some drllllng

' had been carrled out by prev1ous lease-holders.

&/%/%w

H B WTLSUN

NUHTH FLINDERS MINES LIMITED;I ;



I

137°

A

Y

138°

Murnpeowie

139°

Bookal 0o

[ ]
. L “
oy
Vo —

" Port Augusta

Wilmington

\20 10

ﬂ Marno HII/

0 «/

/ "~ SCALE IN MILES

North Flinders Mines N.L.

.S

“ LOCATION MAP
- SML.294

OUTH AUSTRALIA
. SHOWING

PROMINENT GEOGRAPHIC

-FEATURES

DRN: M.CC, [MTD- oCT €9 [scu:- IINCH REP 32 MILES

MAIN AN A )



PROSPECT ING OF ANOMALOUS ZONES AS A

FOLLOW-UP TO,RECONNAISSANCE STREAM-SEDIMENTfEf o

o SAWPLING .

. SPECIAL WINING LEASE - 284 -~ -

© SOUTH AUSTRALTA - -

S. CARTHEW

(Student-Geologist)

I

- NORTH_FLINDERS MINES.LIMITED

e

January, 1971

L ama
DEPT. OF MIn
SECURITY.

l:ﬁ%}i§§

7 ReCEWED

ES |

i<




CONTENTS

o

CCTIT

'nﬂfv1£. ?;

SVID

o

.. ZING ANOMALIES NORTH OF O'DONOGHUES CASTLE R
s Co - R . PAGE 24 . i

- LINRGDUGTION - oL magel-.

" BLLE MINE CONGLOMERATE ~  +  “PAGE 10 . -

" GRINDELL HUT - WORTUPA MINE AREA ©  PAGE 22

CCCONCLUSIONS " - - - PAGE 25 .
" 'SAWPLE RESULTS . - o BPPENDIX 1

REFERENGES .- . . .- APBENDIX2

. WOOLTANA VOLCANICS © ©° .© " PAGE2 [ . .

e e e e b B e e



N

_“(‘v ‘ AR ST R T ATAST AT e TR e T R e e e T e

. ACCOMPANYING MAPS

..J Plan show1ng 1ocat10n of Mlnes and PrDSpects. Y
7 BM.L. 294 - S J.Carthew - July, 1970 -

| ifvSketchmap Arkaroola Prospect Area, Wooltama |
. Voleanics, S.M.L. 294 (l" = 500 ft, scale)
o by Seds Carthew e

062

DNG 29439
1226 (V) -S

DWG 294240




B e T ayao i

"I INTRODUCTION

During the vacation periodsxin l97Q, stream-sediment

* anomalies in Special Mininngease 294 were‘Followed-op, using;"
"results of the stream sampling by McPhar Geophys1os and .
vAustrallan Selectlon Trust, This work had 1nd1cated three .

. principal anomalous zones in 4=

<y(l)_ The 'Wooltana Volcanlcs' outcropplng in the eastern

portlon of S.M.L., 294

'-.f'(2)-~§.The 'Blue Mine Conglomerate Un1t' and assoc1ated unlts K

- along the Paralana fault system,

" in the south-west portion of S.M.L. 294

K (3)1'] The 'Whywyana Formatlon' ‘and the nearby 'Ulupa Slltstone"i f’i.u

QFDf all anomalles Followed-up, some twenty per cent could

’..not be d1rectly accounted for,  In many cases,. the anomalies

~led to outcropping secondary copper mlnerallzatlon, which had

' h'such worklngs or scratchlngs were known."'

N

'-prev1ous1y been located by prospectors, although no records of ::'

Several areas of known mlnerallzatlon had been named by '

'prev1ous workers Some of the present d1scover1es have been

' given, local names ;‘

e
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“II° . WOOLTANA VOLCANICS .~ .. -

Australian Selection Trust did the initial geachemical L

"stream sediment sampllng in the Wooltana Voloanlos. Their:maos f:v: 
' ?;1ndioated the areal extent.of anomalous zones 1n the voloanlos -i‘: N
'fA but plots of 1nd1v1dual analy51s of the stream sedaments samples

:jlzwere not available,

. MERINJINA WELL
. Longitude 135° 2,41
latituge - 30° 25,60 . o o
| 1 Copper Anomaly 35 - '_ ‘Stream Samplellooation 216,'
o ASBESTOS© | S
| Shallow diggings exposeuasbestos (ohrysotlle) along the ::f.

.'l 'Wooltana Voleanics - Bolla Bollana Formatlon contact and along

T mlnor oalolte or. quartz Fllled shear zones w1th1n the. volcanlos. o

o Slmllar occurences are ass001ated with faolts, some two and a-

o j:nalflmiles and two miles north—east‘of‘Mepinjina Well,_respectivelylv

. MERINJINA WELL
."Longitudebl390.24.4'
. Latitude ac® 25,60 | L
'l_Copper Anomaly 3B FStream:sample.looation 216
| coppER - R

W1th1n the minor shear zones, malachite is assoolated w1th

Ferruglnous quartz and also occurs along JDlnt planes of the
volcanlos. Surfaoe flndlngs 1ndloate that the oopper ooours

“: Spasmodloally and is not 1n any lode Formatlon.nnu l '

:”Z;;;l,;/a'

SRR
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Longitude 135° 23,2' : A

Latituce  30° 24,40 :

Copper Anomaly a0 S Stream sample looation 191

Two copper depoSits have been located in the Blue Mire R
Conglomerate un1t one- and a quarter miles north-west of .
Wooltana Homestead, One is located at the head ‘of a small
stream just below-: the ridge of a steep slope, about elght '
hundred feet above the general plain level, The width of the -

~lode formation is ten feet, with an. east—west strike length of. .

about Fifty feet, and the dip is fifty degl"ees. In the costean, R

the oross-seotion of the lode from south to north lS'
' l) Copper Minerals diffused in green shales. A
2) Veins of copper minerals in a three Foot w1de :
- ferruginous quart21te.- : ' -
f} g 13)»Copper minerals diffused in. soft—weathering red

| “-:oonglomerate. v ' ,

774) The oonglomerate-tillite contaot 2one is the

'"ff northern boundary of the lode Formation.

7_ The seoond occurenoe 1is situated on the shale—conglomerate

: contact zone of" the Blue Mine Conglomerate unit, on a rldge four J;;fff“ R

hundred yards south of the above-mentioned locality, A shallow o

shaFt exposes melaohite stains and veins in the jOint planes. [fl-77“

"7_.“'NIoK PROSPECT R
| Longituge 138° 250 Sample 2918
Latitude a0 231 ‘f?~" N Copper .
'ijithin this anomalous area, the old-timers sank two shafts
about one hundred and fifty feet apart The shafts expose. similar |
mineralization to be four Feet and two feet w1de From which réck
-nlchlp samples assayed 2 & oopper.. o ' '



' WOODLAMULKA MINE -

Longitude 131° 27' Stream sample location'5466;-r:ljfftf,f‘$

 Latitugs  30° 21.5¢ _”f*: Copper Anomaly 20 |
-+ Along a major fault control in the Wooltana Volcanlcs |
copper mlnerallzatlon is found in Ferruglnous and- manganlferous
| quartz reefs. A ‘number oF shafts have been sunk’ along the one to |
" three foot wide lode, - which has a strike length of about elght o

v-hundred feet, This'prospect has been.grld surveyed,«and.sampled."

'L:Longitude'laso 27" jal ;_ Stream sample locations 5498 5499
Latitude  30° 21.3' - Copper Anomalies 160, 200.

, . No copper m1nerallzatlon to account for these anomalous |
streams was Found Hesampllng of the streams conflrmed them to
Ibe anomalous. - S N o _
"Wl - 50 p. p.m, copper, 2 - 80 p. p Mo copper, w3 - 66 P.p. m. -
"copper, W4 - 120 p.p.m. copper, WS - 30 p pem, copper. -Samples W2 .
W3 and W4 drains Ferruglnous and manganlferous stalned brown Slll-'x' '
| ceous limestone, Anomaly Wl is a down float sample, to these anoma-av'"
les and sample WS dralns quart21te and the 'Telford' gravel above '3':” |

-”“the contact zone.,

“ -Longitude 135° 27" SR éample 2917 |
Latltude - 30° 20, 8' "‘.“ 1. BA copper.-'v .
A number of shallow shafts, w1th1n an area of about % square
'ilmlle, have been sunk on minor shear zones, exp031ng malachlte and
” chrysolcolla assoclated with quartz reefs. T was unable to flnd

~‘any reSpectable lode formatlon to be worthy ‘of further 1nterest

. .‘v/'s' E |




Within an erea of about six square miles 35 copper occur- f“f~~'3""'

\ | _rences were located. Copper mlnerallzation is located--‘"

". l)”Along the maJor 'spllnter' fault zones of the i-?‘:::'
- Paralana Fault System; where they intersect -
the volcanics. o R
- 2) Along the offshoot shear zones to these maJor
splinter. faults. l I A
3) On the Wooltana Volcan1cs ~ Humanity Seat Formation I

© contact zone._

4) Along the mlnor fault zones between (1)-ahd [g)fipf S

'iS) Within the volcanics itself_w1thout a structural;jl"b"' g

or stratigraphicfcontrol.V;.'-'

~ RONS_FIND |
* Longitude 139" 27
' latitude . 3d° 20"

'.'Malachlte and azurlte has beenfound diffused along JOlnt

Jﬂ planes, 1.5 miles south of. the Groan Creek = Arkaroola Creek
5:VConfluence. The m1nerallzat1on did not outcrop at the surface butﬂ"'grﬂ;
twas exposed in d021ng a new road along the r1dge Fac1ng Arkaroola fi”'
-hCreek Five soil samples fifty feet apart were taken just south .
‘"‘of the road to avold 'road' contamlnatlon. These results RFL = - "o
145 p, JUN copper, RF2 - 65 p.p.m, copper, AF3. - 35 DePe m. copper,{f&?-ilq'}“
_A"RF4 - 20 p. Pe m. copper, and RF5 - 20 PePeM, copper, posslbly s
:l'lndlcatlng one hundred feet grld sampllng, ‘with closer sampllng to-:

" define- the anomalous Zones.

Along the magor Fault extendlng from Woolnough Crag through:

~ Arkaroola Prospect to the . Lady Buxton Creek fourteen copper occur-

;; rences have been located Each oF these occurrences have a maxlmum




-a half m11e50yest - southwest of Groan Creek - Arkaroola Creek

page (6] o8

" width up to'three feet with varying strike lengths up to five

hundred feet, The most noteworthy of these is located one and

h'conFluence. Here the mineralization occurs in an overthrust o
- zone and the samples collected analysed 2.5 copper (sample» -
‘V2916)and ?,4% copper (sample 2915) ‘Due to the overthrust, 1

3 the dlmen31ons of the surface copper mlnerallzatlon are obscure.

"One'mile south—southeast of the Groan Creek - Arkaroola‘flh

: Creek confluence the two to. three foot w1de lode, outcrops L w
.lj:w1th a strike length of five hundred feet, The -samples collected ;Fl‘;”?

- at the northern end of the lode analysed 4, l% copper (sample 2914) |

j_and in the shaFt 12% copper (sample 2913) ' C

' At-the Arkaroola Prospectd the~samplesucollected analysed
0.8%. copper (sample. 2911) Four -hundred yards north of . the

::Arkaroola Prospect copper m1nerallzat10n is assoc1ated in a

- shear zone for about 200 feet, A series of shallow p1ts expose _
:1malach1te,‘account1ng For ‘the soll sample copper anomaly lSO PP m.v f?d
at AK, 4 13 W and rock ch1ps from thls zong analysed 16% copper
ﬂ'(sample 9905) '

~ 0On the contact zone between Wooltana Volcanlc and the Humanlty -
ilSeat Formatlon seven copper - occurrences have been located, Of these,'..
l: three Just south of Arkaroola Creek were ch1p sampled and assayed
7 6% copper (sample 9904), 7.8% copper (sample 9902), and 14% f~“'
. copper (sample 9903) respect1Vely.‘-‘ , '

One mlle northwest of the Groan Creek - Arkaroola Creek

sconfluence, (Longltude 139°. 26.5¢ and Latltude 3a° 21, 5'), Copper

: m1nerallzat1on occurs on the contact of coarse—gralned sandstone and .

b

'i f. .17
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shale, -The'mineraliiation is strongest'othhe contact itself and ._5'.

"+ diffuses into the tWo beds, This feature is typlcal of many of the -

flnds occurring in- the Blue Mlne Conglomerate. Here the lode 1s

three feet wide, has a strlke length of elghty feet dips at forty

| {g:()(§€3t?f;?:-ld:;z

degrees and is to be found in the Humanlty Seat Formation, 100 yards 1‘xfiwﬁfff;r

1ns1de the contact zone, _

Un the fault zones between the contact zone and the maJor

fault an additional ten copper .occurrences have been recorded of

these at sample locatlon 2909, the rock Chlps analysed 0. 8% copper.gf
On the line A.K.4 16N the soil sample analysed 220 PP m. .copper,

a fault for one hundred feet,-
- Longituge 139° 26, o ‘p X
“Latitude . 30° 18.8' - o .
Malachlte is dlffused through slltstones of the Sklllogalee

~.Dolomite along a fault zone. The mlnerallzatlon trends north-east
w1th an’ observed strike length of one hundred feet and is about Flfty-“5

" feet wide., On thls same fault zone two other copper occurrences were

At this anomaly strong copper mlnerallzatlon trends ndrth-east along B

found in the volcanlcs. ‘The find is 51tuated one m11e northwest of j:‘T"

dthe Arkaroola Creek - Groan Creek confluence.

.v:_VCOUPFPﬁUSPECT (covered-with surwey-gridj‘:bw
. Longitude 135° 26,25¢ - Sample 2610 -
‘.Latltude 300 17,50 ‘l -y copper. 2
" The Coup Prospect has a shaft 153€, 558N where ore-in three

) rlnch ve1ns ‘assays 8% copper and rock chips From the lode formatlon o
‘,analysed 2. P copper. At 145 eE, . 551 SN the - lode which is- four feet i
" _thlck with a strike length of Flfteen Fest d1pp1ng at thlrty dégrées o

has been eXposed 1n an ad1t . Samples taken from the roek in situ

fj;...../sf‘ -
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“analysed l;gm‘oopper}.7 o

'Longitude7139° 25.5"
_ latitue - 30° 18,7 . o
. Three'shafts 100, 12 andl20 feet: deep respeotively have -
" .been sunk on shear zores to expose llttle or no lode formation,
"f_Two guartz reer two feet wide 1nterseot nearly at rlght angles
'and may be the source of the scant mineralization observed 'Allf"
o sample of 0, 34/ copper is respresentlve of the small amount of ‘:
b - dump material at 118, 579N." (Pontlfex) a ' .

Longitude‘lSQO 24.25' ~ Sample 2908
*mﬁmm'éf179_”V'4%cmmr
~Two poppet heads of an old mine oan be seen two hundred
i yards north-west of the double gates in Claude's Pass, anh
.1”poppet head exposes malachite with ferruglnous and manganlferous :
 mineralization, The m1nerallzatlon is found 1n grey shales below” N

"the Blue Mine Conglomerate unit

- 'Slngle grab samples at the Follow1ng looallties in.a -
trenoh assayed as. Follows. _ S ,
a) 115,5€, 547, BN, Malaohite.and minor chaloooite -
;'ogff'_fiﬁ_f_‘ﬂ_ _' L :g,;1~7extens1vely 1mpregnat1ng oonglo-
S o t; - h.,; - . merate, 11% oopper. ' '
:b)‘115;5E,.547.5N"f':_ Conglomerate impregnated w1th
B L R " malachite assays 2.8% capper,
c) 115§SE,554§.5N“r2 Minor ohalooolte exten51vely

7;” 1mpregnat1ng oonglomerate assays o
o 15% Copper‘. _ .
A 51ngle grab sample from a: narrow vein exposed in a shear ;'ﬁ"
1nterseoted by a 10 Feet shaft at 113.5E, 548 5N assays 2,8% copper'-
d.'; (I. Pontifex) - I oonfirmed thls last result when my rook chlps ;;,

/9
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L already outllned o

B s— N F USRI

'{_I%;ft'();{i;:rf;yl":)

averaged 2,74 copper.

Copper occurrenoes were aleo looated at the Following
coordinate positions:= :‘ Lo ": ”5'.. T
o MEESSRAN . ¢ o 0,37 copper.

“T"'128E 554.5N 'f? 51-‘1' :esf. %} 0.8 copper.
106 SBOBNT i 0.14% copper.

O 1MME BBAN. . v S _ _ | |
o ISESEN . 0,13 copper (in grit band).
- 146E 566N 'l'd ?.i‘v f "f}'ff:-;pv-. +350 b-p.m, copper (in grit d}"ﬁ‘”
o R St Lo . band)
| 108E 565N (Edwards find), :
g SN
- 112€ 568N

At Edwards flnd malachite, chrysocolla and gold nuggets have '

f-been recorded 1n the quartz reef :

SUMMARY '

U51ng the aerlal photgraphs to plot the numerous fault. systemsl,"'A

between the Paralana fault system and the Wooltana Volcanlcs, these R

~fsystems were followed up. Except for the Mt Jacob Prospect no '

addltlonal copper minerallzatlon was . observed out51de the Wooltana

;Volcanlcs.-

Follow1ng the Wooltana Volcan1cs - Humanlty Seat Formatlon L

: contact zone from Woodlamulka Mine to the road in Glaude's Pass, no
A'tfurther mlnerallzatlon apart from sample locatlons 2915 and 2916 was

"revealed.

: I con51der I have exhausted potentlal follow up ereas in the

'.volcanlcs and that any further eurFace-mlnerallzatlon w111 be found

. probably in the faults and contact zones oF the anomalous areas

b b T e S e 1wt L



Ty -

oo

'.Jiii‘ba e (10)

~IIT°  BLUE MINE CONGLOMERATE

.Conglomerate unit have been followed up._ In general.the copper.~.3jq L 'i'idfﬂ

. dn two feet w1de quartz reefs wh1ch strike northwest-southeast along

l minor faults, The brecc1ated zones occur very near to the Wooltana

INTRODUCTION
All the copper anomalies above 40 o M m. in the Blue Mine

mlnerallzatlon is’ to be found o “ _ _
1) Along the Blue Conglomerate - Dpamlnda Shale contact zone.a_.:;‘f‘;!:@
2) Along cross faults assoc1ated with the major Paralana
- Fault, ' '
) In the conglomerate, shale and quartzite beds.
4) The copper m1nera112ation found is TECTDNICALLY (fault)
controlled ' ' :

M Garman s’ cross-sectional traverses of the Sklllogalee

EDolomlte sequence, 1ndlcates no bedded surface copper or. 21nc depo51ts

‘1n thls un1t but that some beds are anomalous for these elements

between O'Donoghue Castle and the Arkaroola Homestead.
| Longitude;139° 23.5' . Samples 2905, 2907

' 'Latitude'- 30” 23.4' -~ 2.5h Copper. 1.8% copper.,

Two copper occurrences were noted four hundred yards apart _-.3 L

Volcanics = Humanlty Seat- Formatlon contact, two. and a quarter mlles B R

‘north northeast of the Wheal Hancock Mine.

* ARKABOOLA BORE

- Longitude 135° 21,5 . Sample 5901 VR L
Latitude . 30® 12,50 - 25% copper, - - f,'5’ﬁ‘:nijft

' Malachite and chalcopyrlte were found assoc1ated within these

1nch bands of calcite or hematlte - 1lmen1te 1nterbeds in the Wooltana

' Volcanics, These beds strike generally northwest - southeast

parallel to the first, trlbutary stream east of ArkaroolaBore. The _

. observed strlke length of the malachlte association. | is forty feet

AR
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dipping at ten degrees and follows a minor fault zone, The

collected samples from this copper rich vein analysed 25%,cooper.”l”.f:_”“"'

Following the faulted structures marked on the "Mount -

. Palnter"Speclal Map, revealed no further Flnds of copper m1nera1- ;lffljf*”v

ization but I recorded 'patchy' flnds of 1lmen1te, magnetlte,

micaceous hematlte and some mlnerals from the zeollte and actlnollte-;ix e

tremollte serles.-

WYWHYANA

Longitue 139° 20.25' - Sample 9906
| Latltude 30 21,28' - . 15 copper.

Four cOpper occurrences have been recorded north of the. motel

- at-Arkeroola village, These occurrences_are found 1n the conglomeratef S

or along the conglomerate shaleicontact zones,  0Of these, malachlte
" azurite and chalcopyrite 1n gossan material (assaylng 15% cOpper)
. material: follows, the Opamlnda shale and the Blue M1ne Conglomerate -

‘contact 1n a minor shear zone. ;-

" QUARTPOT BORE AREA . |

" Longitude 1390.20.25' 'j'_' Sample'9907
-._'Latitude""30(-J 18.8f" - 187 copper -l .
Copper Anomaly 110 af ‘Stream sample location 5415 ,l

Malachlte has- been introduced by Joint solutlon into dark |
: "qrey slltstones of the Blue Mine Conglomerate unit, The mlnerall- a
" zad. bed has a horlzontal w1dth of forty feet on the east bank of .

" the Wywhyana Creek near Quartpot Bore. From this zone six samples ‘

assayed 1.8% copper, The copper. anomalles 60, 50 95, and 45 wh1ch
are Upstream from copper anomaly 110 represent the strlke - exten-'n l

:|51ons oF thase mlnerallzed beds. EERNE

'.‘4.“-olnoo/12 :“,‘-. L
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Longitude 139° 20,8' . Semple 9909
Latitude - 30° 18.8' - '."O.Bk .copper - _
Copper anomalles 50 and 60 Stream sample location 5416 -

Malachlte is associated again with the dark grey. slltstones o 1
and also conglomerates, Fifty- yards north of the road - The cause_: R
of copper anomaly 75 (stream sample number 5439), is that the |

.-Copper mineralization outcrops in the creek bed,. Along the Strlke R

,length the dark stllstone bed: narrows to four Feet on copper o

anomaly 75.

GREAT BUULDER - WELCDME MINE - BARRARANNA
' GORGE MINES

" In an area of one square. mlle, five mines are located 'These :

are the GREAT BDULDER MINE, the KINGSMILL MINE, the BARRARANNA BORGE: -
':MINE the WELCOME MINE and. the WHEAL HANCOCK MINE, Geosurveys of " g
. Australia Pty, Ltd., drilled the Welcome_Mlne and the'Pebole Prospect.;i :

"1At the Welcome Mine;“the mineralization consistsof'veinlets, o
‘nodules and stalns in- shale and -impure dolomites, but assay values

are greatly reduced 1n depth to give O, 44A copper average over

nlnety feet intersection at’ two hundred foot depth as compared to 2%

'ﬂ'vcopper over f1ve feet 1ntervals at th1rty feet depth

‘The Pebble Prospect y1elds no 51gn1f1cant copper values in ﬁ.

- the drlll holes, suggesting the copper mineralizatlon to be only a.

‘surface concentration (Johnson) "

GARRARANNA GORGE MIV -~ .
- Longitude 135° 240 ’lﬁg Sample SaAl‘
latitude ac® 18t g, 5% copper -
L Strlklng north and South along a fault control a two Feet

'wide copper lode can be found on the north 'cllff' face of Barraranna

"Gorge. The samples taken from a brecclated matrlx 1n the 'Sklllogalee-.'d

R U
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. mineralization (chalcopyrite, azurite and malachlte) is hlgh grade,d;'~tf“"

. Dolomite' sssays 9,5 copper.

Another fault controlled copper occurrence is to be found

 on the south face Just to the west oF the turn off into the gorge.‘;afu-‘ R

p, Longitude'1890f24' |
. Latitude 30" 190

Copper mlnerallzatlon (malachlte azurlte chrysocolla and ‘

~chalcopyrite) has been 1”tr°dU09d along a Complex set of Faults,‘,: B

which trend in a general northeast - southwest d1rectlon. From®. .

- these fault controls, the:: m1nerallzatlon has dlffused into shales, |

'slltstones, tlllltee and guartzite interbeds of" the Bolla Bollana '1:f

and Tapley Hlll Formations. The strlke length of the observed

p_mlnerallzatlon (not cont1nuous) along the main fault, is three

..thousand seven ‘hundred feet, Another fault zone three hundred feet'd“”'h”'u

-to the north of this one, has diffussed copper mlnerallzatlon in .'57;:”

o shales far a strlke length of about elght hundred feet On top of""i'i‘ L
‘the hill at Longitude 135° 24,1t (atitude 30° 18,91, a well deflnedTTﬁ N
“7lode upto three feet wide is exposed by old shafts, 1n the crush ,

"»;one of a drag fold, . A crush zone [Longltude 139 23,6¢ Latltude _1';ihr-:l7:

',300'19') slx hundred yards south-west of' the mine worklngs, occurs '{;

on a fault zone in the outcropping Tapley Hlll Shales, 1In this

small crush zone, the strike length is thlrty feet but the copper L

;*pn,the collected samples assaylng 8. 5% copper. :

About 51x hundred feet north—west of the turn: off 1nto the

: Great Boulder Mlne a shallow dlgglng exposes dlffuse malachlte in

the 311tstones w1th thln velns of - malachlte and azurlte. I

"';;::'./14a:'v'l;iliv‘

S0
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1'These are associated with the Blue Mine,Conglomerete ‘contact zone. e

T northeast and also at one mlle further dlstant

0

Between the talus materlal other finds one thousend e

"2A'feet west on the rldge and at Picnic Polnt have similar features.

Longitude 135° 23.8' . Sample S6A
Latitude 30” 18.3¢ L copper, -

| Malaohlte has diffused 1nto the s1ltstones, shales and

' conglomerate 1nterbeds of the Blue Mlne Conglomerate, along the '

Wooltana Volcanlos - Blue Mine Conglomerate oontaot zones, for. '- _V?, :-f-f,ﬂt'
about five. hundred feet on each slde of the valley. The oolleoted '
samples which analysed 1, 4A oopper were taken from the waterfall -

at the end of the road into this 51te. Slmllar oooper dlfFUslon

‘ along the oonglomerate and shale oontaot zones ocours at 460N

'1 e. on the Wheal Hancock grld

WHEAL HANCOCK MINE | |
" 'Longitude 139° 24*  sample 53A .
 Latitude 30 18, S, 3h copper

No definite lode formation was observed at th1s m1ne but 3

Astalnlng was domlnant in the Woodlamulka phylltes, along fault

oontrols. An inclined shaft has been sunk to underly the oopper -

outcrop above. The obserVed str1ke length of the oopper sta1n1ng

._~is flfty feet, from Wthh my samples analysed 1, 3% oooper. On
_ the opposite slooes a more pronounoed oopper r1ch zone on the d1p
iVslope of red slate-phylllte 1nterbeds is 1n the Wortupa Quart21te.
' uThls anomalous zone 11es between lines 467. 5N and 474N and 4w and

',the basellne.

At 468N W wmth an observed strlke length of one hundred

- feet copper is assoolated w1th red slate, and at 483N, SW oopper
~l_.sta1ns the conglomerate oontaot ‘zone, Smaller ocourrenoes in the

‘Humanlty Seat Formatlon outorop three quarters of a mlle north

) 0.¢ I» ') 115



S

| Page !15)'.:

TR

A

".Longitude{139§ 22,31 . Copper Anomaly 30
‘Latitude . 30 19.8' - Bample Location 3587

. ORALDANA MINE . - | | o
. .'Situated 7 mile East of the Arkaroola Homestead malachlte

._i-e'mlnerallzatlon is to be found in. ferruginous and s111c1fled . ‘
':, lpconglomerate and shale beds within the Blua‘Mlne.anglomerate.-'" RSN
f'_ghit.;'rwo highly silicified'conglomerate outcrops about 50 |
g yards apart:show copper stains and Veinlets in.the joint-systems;
: " Soft—weathering kaollnlzed clays contain small pockets of malachitez;ftﬁ;;i‘

L ﬁ,’crystals 1rregularly spaced

The nearbvalue Mlne Conglomerate.-vWoodlamulka phylli£é7 o

- contact is clearly observed Shallow shafts have ‘been sunk on the ﬁ,lf5}n“~‘,.2
line of lode which follows a mlnor fault zone in a general North = .0 "

' South dlrectlon.vl..

i Follow1ng the ridge. Northwards from the mine revealed no* R

'further copper: occurrences in the conglomerate, shale, quart21te

'5;rand phyllite beds, -

latitude . 30° 29.6' Copper Anomalies 1700 and 80

MCPHAR !ll

: Malachite staining has'difFUsed through the shale and

" .conglomerate beds in the Blue Mlna Conglomerate unit. The nineral¥p;j:f.,lf5¢f‘
' 1zatlon which is to be found over 150 yards strlke length outcrops l-l

'I1n a bold structure. The collected samples analysed 0.44% copper. ‘,‘f.f.lfiffi

' Longltude 135° 23t
Latltude ' 30 20, 3'

o Immedlately to the East oF 'Boulder Bore? malachlte stains

u.the bold dyke - like structure of s111ceous sandstone. The outcr0p--

has a fbrruglnous staln with 'washes‘ of c0pper mlnerallzatlon. : .‘f

"'Longitude*l390 22i4":.'ldf’ Saople location 5525 5'5526'_;p:,”; Ll



=l SR

Page !lﬁil"

e A G S P RS b

' Similar. 'dykei like Structures'with similar copper:mineralization o

"are to be found between the Coxcomb Prospect and the Welcome. Mlne,

a distance of three miles along the Paralana Fault system,. as at >j”}:'

" the Pebble Prospect 1% miles N . of the Arkaroola -head statlon. A

- Longltude 139 23! - Sample locatlon 5027 :
- Latitude 3o 2o g ‘Copper Anomaly 40 -
WALL PROSPECT - '

Heavy manganese and ferruginous staining with slight mala-

“chite mineralization is assaciated with the dolomitic shales of -

~ the Tapley Hi1l formation, On the East bank of the creek the bold B

'dyke! like structure outcrops for 180 feet, This prospect, ‘which

,fhas been drilled, is situated l— miles South East of Arkaroola home-_:_t S
‘stead.~ 1The - maln cuprlferous body is eV1dent1y a bedded structure
Cwith very low grade copper mineralization cont1nu1ng to a depth of

110 feet down a western dip,? (Johnson)

Longitude 139° 22 8"7'; Sample Location 5025 -
-ﬂ Latitude 30° 190 " Capper Anomaly 45 e
81tuated mlle south of the Wall Prospect and 2 mlles S S E.

_ 'of the Arkaroola homestead another dyke-llke structure is to be _
, _'found With a strike length of forty feet the structure has strongf ff;,h“"'

'-';“Ferruglnous and weak malachlte stalnlng. ,

, “3Long1tue 139 22, 8' ‘
© Latitude 30° 20, o | | |
A shallow shaft exposes malachlte in the JDlntS of the shale:'

vmember of the Blue Mine Conglomerate 1 mile S.8.E,. of the Arkaroola '

f‘homestead The collected speclmens ‘analysed 1, 35% copper. -

“Longitude 139 22,7* - Sample Location 5012, 2010
Latltude" 30 20. 7'»3. | Copper Anomalies 35, 30
. ' In the Creek bed th1n veins of malaohlto and chalcopyrlte are
_to be faund associated with blue dolomltes.” _
Longltude 139 2, 15'. w Sample Looatlon 5343 .
Latltude.. a0’ 22.7fﬂ'ff‘, Enlargement,.Nudlamutana Hut

- tees 0/17
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" Along the conglomerate shale contact zone within the Blue -

Mine Conglomerate unit, minor malachite association is to be Found_“:;?f"ﬁ

50 yards from confluence on copper anomaly 70 in the enlargement.
Longi tude 139 21.8'  Gample location 5329, 5327

. Latitude. 30° 22.9'" ' Enlargement McLeashes
' : S - Copper Anomaly 160, 120

Copper (Malachlte and. a2ur1te) m1nerallzat10n is to be

‘ found in shale and conglomerate and along the shale-conglomerate
_ contact. " The 'patchy' Copper outcrops occur along a strike length

of about 100 yards and account for the ~copper anomalles 100 and 120 jrtf?ﬂﬁi?” I

in the enlargement South of McLeaohes.

* Longitude 138° 21,5% ° Sample locations 5079, soeo, 5081;;3‘;*"'*

Latitude 30 23,17

~ The sample 5081 in the or1g1nal survey analysed 600 p. p Me = - |

Due to incorrect plottlng of MclLeashes prospect, the streams between.‘euf:'”:

the Wooltana Cave in stream 5081 and Nudlamutana Hut 5075 were re-‘f‘"
.sampled _ These streams dra1n the Blue Mine Conglomerate - Opamlnda :"'75‘:W‘ﬁ
' Shale contact zone, The samples.were taken well above the creek -
-confluence to avoid backwash contamination, = The results were Mcl -1f;j;??“7“
15 p.p. m._ Copper, Mc2 -35 Pup.m. Copper, Mc3 - 20 De p M, copper, e
- Mcé4 - 40 P+psM. copper, ‘and Mc5 - 65 Papems copper. '

.The sample Mc2 - 35 p p.m, copper was taken on the creek

'dra1n1ng the MclLeashes proSpect and th1s accounts for the anomaly.‘if :

The Mcd - 40 Pe+p.m. COPpEr, ‘and Mc5 - 65 PePem, copper were taken g

' from streams dra1n1ng the - Blue Mine Conglomerate units, The high:

‘Latitude 30° 24* © ' Sample locations 5200, 5202
,.Longitude 139° -20.7'5"_" ‘Copper Anomalies 85 and 60
o ‘ | Samples 43A and 46A

Sltuated two miles 5. W of McLeashes Prospect I have- located

, four copper occurrences wlth1n an area of square mile.. The copper

' background copper values in th1s unlt may account for these anomalies.,[f~"* S
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respectlvely. _ _ : L
‘ Longltude 139 20 4! ‘:‘i . Sample .location 5190, '5191"l
 Latitude 3o 24,1' . Copper Anomaly 40 and 60

. is to be found in - the creek bed near peg 76N 2 W in the outcropping

R e M ey

e

;-mlneralization Ais- Yo be found 1n the conglomerate and, shale units S
of the Blue Mine Conglomerate, At the Junction of stream anomaly | yif.l?h“
. 60 and the road malaohlte is assoc1ated with the Balcanoona ::
S dolomite for 50 yards East of this point on the road Surface, S

';7'.Cross faults of the Paralana Fault Complex appear to be the origi-:j:,V{HinI"*

. nal source of the copper mineralization, The copper minerals Nl “1f:}il:l?"'

: recognlsed have been malachite, azurlte and chalcopyrlte. On the | fa?':

creek with oopper anomaly 80, the collected specimens analysed

- 11. 8% (43a) and on the creek w1th copper anomaly 60 the . Speclmens 'i: i
. ‘analysed 0 &% copper and 0 48% copper for the samples 45A and 46A )

Located 14 miles N. E. of O'Donoghue Castle Mine, malachite

Blue Mine Conglomerate. U
Longitude 139 2020 Sample Location 5183
»Latitude 30° 24, 2'l,v'_-‘ Copper Anomaly 50 -

~In the outcropplng Dpamlnda shale (near to the contact zone

' w1th the Wortupa Quart21te) copper m1nerallzation is. dlffused throth KN

~the Joint systems. The. locality is 51tuated l— mlles N E. of.

O'Donoghue Castle Mine. : . e
L Longi tude 139 25' = Sample location 5170 ;
Latitude 307 19,31 - Copper Anomaly 130

U At the back of m'Donoghue Castle Mine, malachlte veins can .

'be found assoc1ated with the WortUpa Quart21te and also in gossan

materlal The collected samples analysed 0. 7% copper._d
" Longitude 1397 171 ' Sample’lacation 730
L Latitude-_ a0® 27.6% o Copper Anomaly 40

An 'oldtimer' has exposed malachlte and azurlte 1n a ferrugl—i-

.‘nous quartzreeF Thls two to three foot wlde reef strlkes for Forty B

} 1yards in a northeasterly and southwesterly d1rectlon along a fault

'_..‘_.....19' »
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'}zzone, which extends to the Mount McTaggart Mlne. Runnlng parallal
~to the road, the digglngs are about two feet deep. Forty yards
.fNortheast of these dlggings another copper occurrence in scree’

j,'materlal was found,

" Longitude 139° 17' SRR Sample 59A

_Latitude ~ 30° 27, 5' ‘f"i Gopper Anomaly 0, 38¢
Copper Anomaly 60 - . Sample location 729,

" Malachite veinlets were recorded along the d1st1nct brown Td flf' Ah
V'dolomltlc s11tstones and slate contact zone on a spur, on the west
N slde of the road, The collected “samples from the hrown dolomltlc A

| “ihfsiltstone bed assayed 0. 38% copper.

MT. MCTAGGAHT MINE'

 Longitude 139° 16,5' . .Sample 9911

- Latitude 30° 27, 9" '.l 15% copper g ' ,
vCopper Anomaly 120 - ,'; ~Sample locatlon 738,'-- o
Copper Anomaly 90 o vSample locatlon 7236

. Copper AnOmaly 120 . . _VSample locatlon 237

Malachlte and azurlte m1nerallzatlon is dlffused through 1nter—:ld“j
: tongues of greywacke tilllte, sandstones, slltstone, slates and quart- U':
.\ zite within the Bolla-Bollana tllllte formation, The copper mlneral- PR
ization has been’ 1ntroduced with siliceous’ materlal carrylng varylng
:h,:amounts of Ferruglnous and manganlferous mlnerals, along a. complex
ﬂ . set of Faults.'- s : :

‘ S The surFace'area of the copper mineralization is along & six ’.it‘fl |
iﬂ-hundred yard strike length and about four hundred yards at its: greatu
. est width, ~ At the head of a small creek FlFty yards from the road,

a small open cut exposes a rlch pooket of copper’ ore(malachite, aZurite

and chalcopyrlte) assoclated w1th hematite in the outcropplng gossanous o

8 8% copper, sample 9911

sandstone and’ quart21te. From thls zone my collected samples analysed o



-southwest d1rectlon along a m1nor offshoot shear zone. '

peee () o082

Longitude 139° 16,37
Latitude 307 27.6'
Copper Anomaly 75 ‘ Sample location 739

i Geologlst Mr, M, Garman, accounted for this anomaly

"when he found chalcopyrlte with NO secondary copper mlneral-
'112atlon in gossan material. The gossan material is dispersed "

”Zln a hematite enriched bed whlch strikes a general northeast- B

Longitude 1380 14,17 .. Sample 9912 R
" Latitude - 30° 28,31 BA copper R
" Copper Anomaly 85 ' Stream sample locatlon 985 '

.,ThlS Prospect is to be Found tucked away on a 'knlfe—edged'

- ridgs, one ‘mile south of the nearest road and one and three

':quarters mile north-east from Grindell Hut.

Ina Faolted'overfold copper‘mineralization outcrops along

~ the slate-brown weathering dolom1te contaot zone w1th1n the Balcanoona ,dfl:gp
5;Formatlon. Shallow . dlgglngs expose an elght foot w1de m1nerallzed |
. -zone, which is bounded on the South side by slate but on the north

151de, the boundary is uridefined. Between the north 51de of the p1t

.‘,: and the outcropplng dolomlte beds is Flfteen feet of scree materlal. .ﬂf;Af:'

The six'rock chips colleoted from this eight foot wide 'Facef‘77"
;.analysed &% copper, -In the exposed lode cross-seotlon the Follow1ng

.;mineral assooiations have_beenffound (recordlng from north to south)

' 'otvclo‘o/er '

Monaceh 200

[ . G Y A



:'éw . : | o - v . . . : - : 083 _

. 1) Slate to the south of the mineralization zone
with little or no copper diffusion, =
)‘Half inch wide. chalcopyrite vein, .- .
) Two and halflinch.wide bfdwn silieeous'dolomite. -
L4) Malachite in a three inch wide quartzlte band, A
| ) Malachite and chalcopyrlte a55001ated w1th -calcite, L
six inches wide. , j'
| A*B) Malachite and chalcopyrlte 1n scapollte and quart- '55
” '21te, Forty-two inches wide, - o - ‘ :>
"f1A7] Malachite and chalcopyrlte associated w1th ferrgeous '
and manganlferous veins 1n ddlomlte, twenty—one o
inches wide, - | , R o
' ©B) Malachite and chalcopyrite- 695001ated w1th ca101te,
- ‘:twenty—one inches wide, '

o s 9)‘End’of pit CTOSS—SBCthﬂj

_:The talus 'rldden' strata to the outcropplng dolomlte may :
reveal similar mlnerallzatlon as exposed in this pit. Another plt
‘flfteen feet west of the one . JUSt described exposes part of the -
' "lode,' consistlng here of : malachlte in scapollte. The minerallzation o

'-‘strikes East-West for approx1mately 120 fest at the surface. o

ez
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N GAINDELL HUT - WORTLPA WINE AREA

A zone of anoma10us COpper values 1n the shape of a boot

occurs in the south west corner of- the SpaC1al Mlning Lease 254._5L'ftﬁ;l:~“"“

" Between the Wortupa Mlne and Grlndell Hut tha area of the

'; 'boot' has an average copper anomaly oF SD. o

- WDATWPA MINE o o
‘Longitude 139° 14.7' . Sample 9913
Latitude 30° 16.5' . 9k copper.. L

Along the Ulupa, Nuocaleena and Amberoona contact zones,

iq shafts and diggings are regularly spaced. In many of these workings

no copper minerals were recognlsed but six hundred yards southwest

j of the Wortupa Mlne, a six inch w1de quartz reeF reveals copper, -

| ;'mlnerallzatlon.' My rock ch1ps from this reeF analysed 9% copper. R

“ (Geologlst Mr. R. C Sprlgg reportad to me that nickel

. _E;tellurldes have . been recorded at the Wortupa Mlne by Sir Douglas Ll

- Mawson)

The sole of the boot lles between the Lock Ness Mlne and

f Grlndell Hut and has an average c0pper anomaly of 55 The source . -
- of the anomalies is. the NUMEroUS two 1nch veins of COpper and- 21nc .
S'and other carbonate minerals 1rregularly dlspersed in- the 'brec01ated"

"{-dolomltlc Wywhyana Formatlon.

Chalc0pyr1te assoc1ated w1th gossan materlal and. malachlte B ‘
.:"w1th quartzite are found in minor fault zones on copper anomaliss -

h.40 (samle location 98) and 60 (semple location 967) respectivaly.

" Longitucs 1ao° 10.25' . Samole 998
iy Laclcude 30 29,6 .17 4 copper
";=.COpper.Anomaly 43+ A Sample locatlon 683

o ....;/2alf'f“
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Malachlte, azurlte and chalcopyrlte assoclated with

. ferruglneous quartzlte in the dump oF a small open cut, Wthh

....

j. ast from Grindell Hut. No outcrop contalnlng copper mlnerals 5_" | _

blwas observed at the surface but ‘digging 1n the .open cut in attempt :ii.;
: :to locate the source of the copper mlnerals, I was successful, '_ | L
" The surface: indications suggests a rich pocket of mlnerallzatlon :v;;ff}f2ﬂ]ff
f_1n the diapir whose sub—surface dlmenslon may be 1nd1cated in a }"'7' AT

. dozer costean. -

" The 'toe' of the boot is the Lock Ness Mlne on copper .1Aj;‘

- ,anomaly 430.

LOCK NESS MINE.

" Longitude 138° 117 ~ -Sample 66A
Llatitude - 30° 28.4' '+ 8.4h copper
- Copper Anomaly 430 :-1' .sample location 807

. Costeanlng in the sandstones and. siltstones of the Illuba

I:Formatlon and in the Wywhyana Formatlon reveals malachite and
'y_azurlte. Chip samples taken in the costean in yellow sandstone. o
bed analysed 8.4% copper. A serles of shafts and costeans for three‘f33

v-hundred feet, gave the following results from east ‘to west.

1) 2.3h copper in dolomitic rafts in the- dlaplr._:.'
- chalcopyrlte and malachlte in carbonate ve1ns in ffl; '
chlorlte-schlst R - |
) 10/ copper in shaft .
"_-- disseminated malachite and azurlte assoc1ated w1th
.+ mica in the dlaplr.‘_"’ o
o 3) 0, 56% copper in the rostean.

4) 20,2 cegpar in shafy, = Pr:mﬁfy éind sééﬁndafv BEF,
7 1nFrequent d1ap1r1c br8001a. '

One thousand feet north-east of these worklngs three costeans_
in da“k green brecciated chlorltlc 51ltstone and SC&pOllLlsEd have B

' yielded poorer res u]ts up to O 34 COpper.
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; V| ZINC ANOMALTES NORTH OF O'DONOGHLE'S CASTLE COPPER MINE *

Stream sampllng 1ndicates that anomalous 21nc values north-.

 ”-east of O¢ Donoghue Castle, have their orlgin in the Sklllogallee' '
" Dolomite of Lower Proterozoic age. These beds consist of dark [l

grey siltstones 1nterbedded 1nterm1ttently w1th llght grey to R Ly

© dark brown dolomlte. '

‘Mr. M. Garman's rock chip sampling of six lines'across the

»‘e'strike of these beds between 0*Donoghue Castle and Arkaroola Home- PR

 >stead failed to 1nd1cate any continuous zinc r1ch bed of dolomlte, “fﬁ-ff'“’”

:but some beds were. -Found to be anomalous.

- A serles of rock Chlp sampllng in the Sklllogallee Dolomlte

on the stream with the zing anomaly 380, stream sample 5170 1nd1-.ﬂ".7~$

' cated two zinc rlch beds and an anomalous zinc area close to a

"Fault zone. at the *back' of 0! Donoghue Castle Mlne. Hls sambles J”*f“*

were taken from a dark brown dolomltlc beds outoropplng in the-

creek; ' F.T,4 near to the fault. zone (shown on the Mines Departmentmfvlvl b
map) F76A and F78B From beds of thickness two feet and FlFteen . ;.j“f~'

' Feet respectlvely. '

A th1rd area of potentlal 21no 1nterest 1s 1n the Grlndell

- Hut area, Here the zinc anomalous streams drain the Wywhyana

_'Formation and}the-Ulupa siltstories.  The source of the 21nc'anomally"

. T consider is in the diapir‘where copper veins with anomalous zinc

‘values occur. These veins are irregularly’ dlstrlbuted 1n the matrlx

‘and two samples 9910 and 9908 returned 0. 26% 21nc and O 39% 21nc

respectively.
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. VI, CONCLUSIONS

~_On the special Mining Lease.294, there are three and vl

',.‘ ioossibly a

B

fourth area of immense interest. The areas are;- "= ...

Tho‘Mount MoTaggért Prospect.

The Coup ProSpeot and the Wooltana Voloanios

: north of Vermioullte Valley.

Looh:Ness and the aséooiatéd diapirs, - N

~ and possibly:- .

nThe Flnd one and a half mlles north east off:ff"

| _.Grlndell Hut -_n!;'.‘

i ‘:\”'.-‘. [ ...:._‘. /26 .f
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- VII . SAMPLE RESULTS = S.M.L. 294 ..~

Rock’ Chips -

i ~ Gample Number

PRRT-:-iT:

o 2917

2916
- 2915
2914 -
2913 .
o
22911
- 9905
9903
gom4
C 990
2909
2910
2908
2907
2906
5
S
55A L
s
BlA. .
9901
g0
R s A
9909 -

an

|  1'9.5%

; ‘ >1.400 ‘. l

‘Ahalysis'ﬁggj

I

1.8%

2.5

7,05

6411%'

12

R 0102%,
"5_ 0.8%
18
T
e

8

R
LY
A
L T

0.1

Cm

"1-0,28%” ;.1'

0.01%

’:'fa.ﬁﬁ» :,if~5 S

2%

B
Leh

O-B’/) ’ .':. ‘

" Locality
:1Nick i

- Vermiculite Valleyn.f

Woolnough Crag

. quinbugh:Cfag B L

Arkaroola Creek

R Arkarodia-Creek

e i b 2 o e e s ¢ = o e

RN oy

" Arkaroola préek-t"“:i;@:5;f;¥fn;,

Arkaroola Prospect"j'f ;:'ff?vf

‘Arkaroola ﬁfosbegt if‘

Groan ..

Groan

Groan -

-‘: Groan .
_ Couh‘
:Coup o
';Bafrananna'Gorge RN
‘Barraranna Gorge
' Barraranna Prospect -
- Picnic Point
'EI,,WhealfHan¢pck o
"'¥Welcqmé Mine | 7
‘Great Boulder Mihe :
'1“Afkaroola\80re","
‘.:Wywhyana.
. Wywhyana
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. DATE: SR t 23rd February, 1971

*,mmmmmeN ) |
‘ o The author mapped the Arkaroola

i.Grld area, S M. L 294, at the scale of 400 ft to 1 inch,
thOVmeer, 1971. Mapplng was carrled out generally along ,Tufh
. EW lines spaced at 800 ft. apart, traclng out contacts |

‘between these anesnln some‘areas. '

| thhologlc varlatlons were recorded
| mf;along the llnes and an attempt made to correlate these
lp_from one line to the other by a combination of eye=ballm o
'inlng” and 11terpretatlon on air photos at the same scale. hﬁhj
, ?1p81nce the alr photo 1nterpretat10n carried out in 1dent1cal
| 'T.rocks in the woodlamulka Grld area gave such an. incomplete ffhb
_p”plcture of geolog1Cal boundar res and since many of these -
“rnboandarles are rather specuratlve, it was not considered
~;'warranted to do a s1m1lar 11terpretatlon “on the Arsaroola
&ap" Some features however such as faults; and some

h;amapoable units can be cohrldently photo~rnterpreted



.These are lncluded on the Arkaroola map, whlch may beiit.T

'ih cons1dered essentlally as. a fact ~map.

Lo

: o The follow1ng comments are prov1ded
;1 w1th the map whlch relate brlefly to.h . ‘

Rock types
. - Structures _
Correlation w1th geochemlstry

o Sdmrary

U W e

Concluslons and recommendations.
1. Rock Types -

| ? (a) ~ Volcanics o
T The Arkaroola Grld covers part of the area
"”Umapped by the S.A. Geologlcal Survey (and others) as |
Lff-Wooltana Volcanlcs The volcanic rock types were found L
I.to be . essentlally the same asat the Coup Prospect |
‘f(prevlously mapped by the author.for North Flinders),

" where rock types were established by'petrological invest-

igations. Very little petrological work was done on samples
:',from the Arkaroola Prospect since rock names determlned to f'
The Coup area are readlly appllcable to the rocks in-
o the Arkaroola Grid area. | | .

| . " “The commeénts regarding the field mode of
' -occurrence and spec1f1catlon of volcanic rock types in -

| the wOoltana,Volcanlcs at The Coup, as described in the
- . report on The Coup, refer also to the Arkaroola area.

The volcanlckrocks conslst of an 1nt1mately

' jelntercalated sequence of very fine grained basic volecanics

" of basalt to andes1te Comp081t101 and trachytes of varlable o

,':f,compos1tlon These rock types are variably mass1ve-crystal«,

~ . line, vesicular and prlmarlly brecclated. " The. volcanlc

Qbrecclas most commonly occur 1n ves1cular rock types. o

.'7



1;'# ‘ .‘l _ Q4  ,f, _.. . ’ xj.“ ifﬁOf)Birf
They appear to be restrlcted to 1nd1v1dual flows, ‘and - |
*are less w1despread and cover smaller areas than at The

Coup

- Quallty of outcrop is varlable but can not hdf '
: 1n all places be posltlvely related to varlatlons in rock S

type. L _ SR BT l' o ..j

It is dlfflcult to trace llthologlc contads :\f

for | more than several hundred feet since lateral and hori- ﬁflzh*

. zontal varlatlons of flows of dlfferent compos1tlon occur.

rapidly over such short dlstances

Generally however it appears that basaltlc {i?;f

rock types predonlnate in the southern part of the grld
'f and trachjtlc rock types north of the Ar xaroola Creek. -
In several places bands of bre001ated veslcular'basaltA |
" pass up into veslcular, or mass1ve crystalline trachyte, R

,and then 1nto mass1ve f1ne gralned basalt

, The volcanlc sequence rarely contalns
'l 1ntercalated thin sedlmentary rock horlzons, seen at about
- -4t8OON, base llne These are far less abundant than at
| woodlamulka The mass1ve coarse grltty sandstones 1nter~p'9{“,*
bedded or faulted into the volcanlcs seen at The Coup are'}“"

absent from the Arkaroola Prospect

~ Epidotisation is commonlyulOCally“develw ‘

‘oped. .

(b) - Sediments overly;ng the Volcanics

ﬂ,*-_ R - Sediments very similar to those mapped at

The Coup overly the WOoltana Volcanics in the southwest

- corner of the grid. They consist of coarse quartzo- felsr

~pathic sandstones,which”paSS upwards into grit, ‘pebble
g and'conglomerate bands and with intercalated sil tstone -
commonly leached and bleached Mlnerallsatlon occurs 1n

these sedlments (see latery. = -



o Veneers of much younger, largely uncon~lf;0k)4nn
A‘solldated pebble and boulder beds overlie the volcanlcsf,xl‘” -

on part of the grid. . These are. mapped by the Mlnes a ,;l.
l'Department of S.A. as 7 Jurasslc~Cretaceous sediments. o

, Their SuPerflClalr,uncon,solldated‘and very thin charact- fﬁ
:aeristics'suggests that they could be youngerpthanfthisrpfﬂ{-@’

) 2.f‘;Structures

4, " The. prominant feature-of the Arkaroola“rfdi o
Prospect grld is the fault zone extending thloughout o

“dllts north~south length

, Between Arkaroola Creek, south to the-
overlylng sediments thls fault zone measures up to. a
i maximum of.about 400 ft. wlde. W1th1n the zone it is .
difficult to positively identify rock types but it appears T
that all volcanic rock types have been transected These . L
" have been brecciated and sheared and: cemented malnly '

 with silica, iron and less commonly carbonate.

- Within the zone south of Arkaroola Creek

o several reef or massive. veln-llke walls of brecciated and.'f

o mylonltlsed rock are extenslvely 1mpregnated almést

' completely replaced and cemented by silica, iron and
- siderite w1th assoclated manganese stalnlng and mlcaceous _‘*‘”'

“. hematite. No c0pper mlnerallsatlon was found assoclated :

- with these.

Between about'OON-and the overlying sedimentsf;"

'i'the fault zone is compllcated by obllque faults,. commonly
"‘vassoc1ated with reefs. up to 2 ft wide of massive crystalllne

,31der1te and quartz - The relatlonshlp to the fault to

7i,the sedlments was not exanlned



North of Arkaroola Creek the fault zone iOfgs*i
ilS narrower but posltlvely continuous. It lS ldentlfled "”
"by sheared and brecciated volcanic rock and in this area &,ffagﬂp

©a far greater development of 1ron enrlchment, carbonate &
“lvelns.and reefs. - The reef at 7350N L4OOE measures up to

150 ft. Long and 12 ft. wide.

Smaller faults cut the main zone, and

' *occur adJacent to it., Carbonate veins ln.volcanlcs“ g

"7:adJacent.to the main fault are fairly common and‘far_.ly

-more_abundant'than at WOodlamulka or The Coup.

" The Volcanlcs, at least on the western s1de

flof the fault zone strike roughly north-northwest and dlp
" about 40 to 50° southwest. The overlying sedlments are

ffmore-or-less conformable to the attltude of the volcanlcs.;n'-

No attitude of the volcanlcs east of the"ft'f

Affault ZOne was establlshed south of Arkaroola Creek

S ‘North of this Creek at about 6400N 700E the rocks dip

.roughly northeast at about: 50°.. 'Any_displaCement‘or'7!h"

"'~}]'other relatiVe'movementpalong‘the;fault 1s not known.

Minor shears, are common in the volcanlcs ‘

" and may be marked by carbonate and quartz veining up to 100

Aaf long and 3 ft. w1de._ Theselmay be dlscontlnuously.folr_];"1_
'!»IOWed over 800 ft. ' : RPN

A local breccla fault zone causes COnSld"'

Ijerable local structural complex1ty at about 73OON, "1000W.

B P Mineralisation

Mlnerallsatlon w1th1n the grld area is

"-'restrlcted to secondary ‘copper mlnerals (malachlte and

f,traces of_chalcoc1te, commonly wlth assoc;ated speCularlte),



B "sympathy w1th thls main structure

096

:‘occurrlng both in the volcanlcs and in" overlylng sedlments.j_'r'

l (a) In_the volcanics

| . Shafts have been sunk on weak veins of . |
secondary copper mlnerals and specularlte occurrlng along
l.local shears in the volcanlcs These veins are» _' h
dlscontlnuous and of the order of several 1nches w1de.¥;
only. "South of Arkaroola Creek these velns are not i
lﬂ_necessarlly assoclated with quartz or Carbonate velnlng o
'i and they show no special relationship to tne main fault ;;;Qil’:
-f‘zone The local shears however may have formed 1n )

The host rocks to this mlnerallsatlon are .
]-jof no SpelelC type, in-fact most varletles occur in the S

' ”v1c1n1ty of the main group of shallow shafts south of -

Arkaroola Creek

. Tron and silica 1mpregnated volcanlc
2 breccia is however most common (together w1tn abundant | 4
 specularite) at the single shaft (about 25 ft. deep). at S

'5Ql2800N 10OW. . In this shaft copper is assoclated w1th a’

. carbonate ‘vein 12 1nch ‘wide.

§ o No mlnerallsatlon is found assoclated with'
ﬂ?the main fault south of the Creek. Isolated patches of

" malachite however were found in volcanlcs, in mass1ve

, ep1dot1sed basalt type at 600N, 700E, LOON, SOOE, 2lOON, 80E,
“and 1n similar rocks on the track at 3200N, lOOE ~Also
T:in trachyte at 2300N, 1750w, and 3950N, 200W.

- In the Volcanlcs north of Arkaroola Creek

a pit some 8 ft .deep has been sunk on secondary copper

-~ in a ‘silicified and iron lnpregnated area.in the major

'-'fault zone, at the lntersect10n of a mincr cross-cutting

':ifault., Massive carbonate occurs,ln'the fault-north of



 here but no coincident ‘copper mineralisation was seen. 097
'Small pits have dug malachite in carbonate on a fault '

':"lpat 6600N, 850W and at 7900N, 700W. Malachite was seen:
. with a small carbonate vein in vesicular trachyte at -

ll6400N, 7OOW - The grade of grab samples of m1nerallsatlon _f
cat these various localltles within the Volcanlcs is 1

f.shown on the accompanylng map

. , The amount of ore mlned, or exlstlng reservesj“r
In any one dlgglng is extremely small (of the order of

+100's of tons) and even in the area about 240N, 200E

;;fthe narrow width of the veins and thelr dlscontlnulty ,
-r"along strike indicates only extremely small potentlal m1n~

B erallsatlon, and is of no economic 31gn1f1cance.

_(b)A In overlying sediments

‘The mode ‘of occurrence of copper miner- b
alisation in the sediments overlying volcanics in the south.,
'pwestern part of the grid 1s consistent with the mlneralls-f.

3rat10n with 1dent1cal mode of occurrence at The Coup.

| Malachlte occurs along the beddlng and

2'301nts of leached (and bleached) siltstones whlch are K

:glntercalated with coarse sandstone and - mlnor conglomerate

p It also occurs, 1mpregnated through the. coarse sand—con- S
'Uilglonerate horlzons Both types of . occurrence are apparently ’
.. Local and. mineralisation shows no evidence of contlnulng '
”;31gn1flcantly beyond the pltS whlch expose it. . '

, The grade of grab samples of mlnerallsed
rock. from these worklngs is shown in the accompanylng

map.p.

e No dlssemlnated mlnerallsatlon was seen S

'f.w1th1n the area.‘;; S
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;'4.& CorreletiOn of‘Geology;and.Geochemistry

- An early geochemlcal s01l sampllng pro—

o ;gramme was carried out on a reconnalssance basis over thls -

“area. Some llnes, where located are shown by,flgures
" AKS8 etc. on‘the,map,'however~the exact position'of =

.h,these samples in relation to this grid is not known.

, Subsequently soil geochemlcal samplés
were collected from the grld which controlled the

p.geologlcal mapplng These were analysed for copper. .

This had not been contoured at the time of wrltlng and - - e

'5so an accurate correlatlon of geology ‘and geochemlstry BRI

p‘could not be made. ‘

From examlnlng the plotted- results on ah

'“:overlay however the follow1ng general conclus10ns are ﬁg‘*y .

drawn :
'(a)m'}w,-the'major fault line shows generally no
'vlndlcatlon that it is anomalous in copper -
south of - the Arkaroola Creek
h“f"(b);‘;a..North of the creek the fault zone iS“'f7
o "ff‘anomalous at the small worklng and . in
©* areas to the north of here where no
'f.pmlnerallsatlon was seen. |
."M;(c)faiﬂj No area within the volcanics including.

areas of local faulting and carbonate and
hhfiquartz reef formatlon are. anomalous in copper
-h3=50ver any s1gn1f1cant area, (although

hlsolated very local show1ngs of malachlte are

'f,not uncommon)



" (d)° . An area of anomalous copper coincides SEPR
. with the group of shafts and surrounding -

" sediments in the southwest of the area.

’“'.NOTE A Chlp sample across l2 ft of - 1ntensely brecclat-u'*'

ed and carbonate impregnated band w1th1n the main fault -~ - "

~ zone at 800N, LOOE was submitted for a spectrographlcl; o
'i'scan for all maJor metalllc elements to determlne the‘h:

poss1blllty.of an unexpected elements of: ‘value belng.l'ﬁ‘A .
associated with this fault. The resuLts are not yét}-if;:w,:*

o to hand.

~ CONCLUSTONS AND RECOMMENDATIONS

The geological mapping combined with a soil
':'geochemlcal survey (copper) 1nd1cates that chances’ are .
i very remote that areas of potentlally economlc copper

”ﬂmlnerallsatlon occur w1th1n the volcanlcs, or are’

';Hjiassoc1ated with structures such as the ma jor fault

'ﬁyrzone at least south of the Arkaroola Creek

. ‘There 1s very llttle bas1s therefore on whlch
o to recommend further geologlcal, geochemical or geophys1cal ffi
“.work orcdrllllngaW1th1nxthe volcanlcs_ln,the.Arkaroola Gr;d.f-

" ‘area. .

The pos31ble exceptlon is a closer examination

prnof'the-fauLt zone north of Arkaroola Creek. The ex1st1ngfp”

':'patches of mineralisation and anomalous values along this = .
_y.feature should be more specifically deligneated by a more o
. detailed grid of geochemical sampling) followed possibly

" by costeanlng or by several I.P. reconnaissance traverses

““across the fault. Considering the general modefof

"occurrence of copper mineralisation thhmn the Voleanmes

"fflhowever evern this work should be glven Low prlorlty ln the

'alexlstlng general programme of exploratlon 1'f”f



'ngé ld;ts f!j*'k-[:‘e B ".°1110:¥Qf7f

Both of these surveys indicate that the most -
interesting mineralisation exposed, which is'coincident"‘

with an area of reasonably w1despread anomalous copper

values occurs w1th1n the sedlments overlylng the volcanlcs.,u:ﬂ‘
‘This is consistent with an identical mode of occurrence,of,_h:g;-f
similar mineralisation at The Coup, however the extent of . f;*~7

known mlnerallsatlon and of anomalous zones is not as.
‘extensive as at The Coup. At thlS stage 1t is suggested
that no further work should be carrled out in this local
area w1th1n ‘the Arkaroola Prospect.. Rather, the sllghtly

more attractive targets of thlS nature should be invest- R

igated (by drllllng) flrstly at The Coup If encouraglng
results are obtalned there, then similar lnvestlgatlons o
should proceed on the s;mllar occurrences in the Arkaroola'

Prospect. - ”i'ﬂ 'fs‘1f1‘
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4. . SUBJECT: - : .~ GEOLOGY, WOODLAMULKA GRID AREA,
L. T+ .- WOOLTANA VOLCANICS, S.M.L. 29,

, L. .. .o+ (WITH COMMENTS ON GEOCHEMISTRY
ANOMALIES). -

DATE: ‘;f". Do ”23rd-February, 197l

~ INTRODUCTION

. ‘ The author mappéd,the Woodlamulka
Grid area in S.M.L.'294, at the scale of- 400 ft. to 1
inch during November 1970. Mapping was ggrfiéd out

- generally along alternate E¥W‘grid lines spaced at 800 ft.

a'apart, closing up to 400 ft apart-in\some areas.

. . . Lthologlc varlatlons were recorcad
“-along these llnes and - then an attempt made to correlate
‘%f‘these from one line to the obher by lnterpretatlon on

L alrphotos at the same - scale



© The follow1ng comments are glven'- ,”[ffff

to accompany the map and these relate to:

'>-Rock types.
Structures.

';-lenerallsatlon

" Correlation w1th geochemlstry

o Summary .

::oxmrw'm.—:_

' ConcluSLOns and recommendatlons

m’~jflr;‘Rock Types.

-(a) Volcanics _
_ The Woodlamulka Grld covers part of the area
mapped by the S. A. Geologlcal Survey (and others) as
Wooltana Volcanlcs The volcanic rock types were found
fcto be essentlally the same as at the Coup Prospect
'g (previously mapped by the author for North Fllnders),
;there ‘rock types were established by petrologlcal invest-
l igations. Very little petrologlcal work was done on samples”
Afrom the Woodlamulka Prospect since rock names determined
to the Coup area are readlly appllcable to the rocks in

"hthe WOOdlamulka Grld area.

.The comments‘regafding the field mode of;t»-

" occurrence and specification, of volcanic rock types in .

.ithe-jWooltana'VolcaniCS_at The Coup, as described in the
'report on The Coup, refer also to the WOodlamulka area.

. The. volcanic rocks consist of an Lntlmately
-_1ntercalated sequence of very fine gralned basic volcanics
" of basalt to andesite comp081tlon and trachytes of variable

"compos1t10n These rock types are varlably massive-crystal-

- line, vesicular and prlmarlly brecciated. The volcanic

. breccias most commonty occur Ln ve51cular rock types.

'f,-They appear to be restrlcted to 1nd1v1duaL»fLows, and are

“pless w;despread and ‘cover smaller areas than at The Coup.



Quallty of outcrop is varlable but can not 1(]3

'"an all places be pos1t1vely related to varlatlons in rock

- Ltype

- N LIt is dlfflcult to confidently trace the o

Vcontact between varlous volcanic rock unlts for more than

3f=_say 200 ft. since lateral and horlzontal varlatlons of

'ciflows of dlfferent compos1tlon occur qulte rapldly over

3_such distances. The contacts obtained from photo inter- rhg,,
“pretatlon are poorly defined and have only minimal o
'-rcontrol by observation, hence the 1ncompletlon or d1scont1n%t I
: uity of such inferred contacts as seen onthe map. They - |
1hdo however indicate to some degree the complexlty of the }hf

jsicompositlonal varlatlon throughout the sequence

| The volcanic sequence contains more

. abundant intercalated'sedimentary beds than at The Coup or
;iArkaroola Prospect'area These are not the massive, coarse‘if'
- grltty sandstones ‘as at The Coup, but rather thin beds

3~(up to 15 ft) of massive flne to medlum grained reddish,

quartz sandstone. These form promlnant outcrops, are

fa commonly rlpple\ﬁarked and may be traced as discrete unlts
;t;for up to 800 ft. A good example of ‘these sandstone
:tlnterbeds in at 324N - base llne, south’ of the ‘main group

- of old workings.

-:f(a) Sedlments overlying the volcanlcs o

_” _ In the northwestern part of the grld, mass1ve
vh_bedded sandstone more- -or-less conformably overlies the

.. volcanics. Tt forms a promlnant scarp-and glves rlse to an_

"“apron of extens1ve scree slopes to the east of the scarp

e _ Thls unlt was not examlned in detall but ‘
was found to consist of. ma881ve, llght grey, medium grain-

L ed to gr;tty and rarely r;pple marked sandstone.

zu,r Y S

";.-coilap~01



. It is mappedvelsewhere as Blue Mine - o
u'Conglomerate'but in the several'localities'examined it is .~

'flgenerally not s1m1lar to this unit as seen elsewhere by

2. Structures

‘:fthe author.: Also 1t does not resemble- the massive, grltty
¥";and pebbly, commonly ferruglnous sandstone found overlylng

che volcan1c sequence at The Coup

‘The volcanlc rocks and 1ntercalated sedlments o

' f'have a falrly cons1stent attltude, strlklng generally

":_fabout north-north-east d1pp1ng 30 to 50 north-north~west.'”:f{f

Several faults-occur'in'the grid area,

" the largest of which cuts across the southeast corner of =

iﬂ'the"grid;"This can be followed on the air photos and
recognised on the ground by shearing, minor brecciation
. and coincident but local development of carbonate veins.

. Other faults in the area are largely 1nfer~ y
red from the photos together w1th minor topographlc featn. -

+~ ures and field ev1dence Do e

'7.;3 Mlnerallsatlon

o Mlnerallsatlon w1th1n the area mapped is

' malnly restricted to secondary copper minerals. (malachlte_p?
_'and traces of chalcoclte) associated with carbonate velns,i"

" almost exclusively located in faults or local shears w1th~ SR

in the volcanlcs

The old worklngs formlng the WOodlamulka

’;‘Mlne cons1st of a serles of shafts sunk along a shear or-

*.;fault zone. Mlnerallsatlon occurs predomlnantly 1n a

.. ‘carbonate. (s1der1te) and quartz gangue, occurlng as a veln;:

| 'pflseveral feet w1de w1th1n chloritised. volcanic country rock.

R collapsed

;lfThe shafts reach a maximum depth of 30 ft most have



'lif:a1(i5llll

The plt at 369N 238E is small and cons1sts

. 'Qﬁzof malachlte stalnlng in a narrow shear along strlke from

" a quartz vein. Malachite lS ass001ated Wlth a small carbon- j"

| :'w'jate vein at 350N 242E.

‘ The grade of mlnerallsatlon in the old |
ﬁlworklngs is not known but several randomly chosen lumps -

,"':h"of cuprlferous carbonate gangue assays_ , % Cu.

 One of the few unworked (but prev1ously

: U'recognlsed) copper occurrences ln the area occurs at

”'fv332V 239E where malachlte occurs in a quartz- epidote~ RS

" . the most 1ntense mlnerallsatlon here assay % Cu.

'fj hematite vein within QOldOLlsed basalt andes1te, immed= ;, .
iately overlying a quartzite interbed. Grab samples of'}fg:” o

" Scree down dlp from this locallty contalns traces of - )
,'Tmalachlte L o o S

~ This, copper occurrence appears to occur .
’.1n a local shear in volcanlcs, pOSSlbly related to a |
"relatlvely larger fault to the north., It does not appear;~'f'

';:to be_assoclated wlth the adJacenthuart;ite-interbed..1:L'

. Several other quartz and carbonate reefs

'f_‘occur throughout the grld area, these show o ev1dence

. of accompanylngcopper mlnerallsatlon
S B B

-

, 'No evidence of dlssemlnated mlnerallsatlon e
l-was seen in situ in- the area.. However two pebbles of |
‘”veslcular basalt in a ma jor creek at. 237E, 332N contain

.5~traces of dlssemlnated chal0001te and gave values of 0. 21%
"'and O 28% Cu._ The orlgln of these was not traced



" ‘over the area of old worklngs and over the outcrop of

S R VL o

4, Correlation of Geology‘and Geochemistry’ '
"ﬂ (a) .  Copper . |
DS The most promlnant (and contlnuous) copper.
anomalies oceur in the south of the grid, largely centred o

L

‘fpcopper mlnerallsatlon noted at 332N, 239E lncludlng the

" debris down-slope derlved from thlS occurrence.-~

ngh copper values within this and some other

R anomalous zones coincide with carbonate ‘veins, but SLmllar_;}ffj’F

. veins in the area show no correspondlng anomalous values

flndlcatlng that thls lS not an ex1u31ve assoc1atlon

Thls southern anomaly is “open” along 1ts e

-'rentlre southern ‘margin.

| ‘The anomaly centred about 368N, 237E is
_ caused by debris from the ex1st1ng plt on mlnor copper

-mlnerallsatlon.

_ The anomaly centred approximately about 352N,,
g-233E and ‘several other minor.- anomalies not mentioned spec~

ifically above are geologlcally unexplained w1th the’ poss1ble'lh
uexceptlon, that in very general terms, there appears to be

a vague- correlatlon between. hlgh copper Values and the

:flne grained, dense basalt rock type. In fact thls rock type _'g}

- . has world average. inherent copper content of -about 90 ppm

Cu as dlstlnct from an average flgure for syenlte -~ or
. the volcanlc equlvalent ‘trachyte, of 5 ppm. |

‘ Therefore there exlsts vague ev1dence that
~ some of. ‘the low order "anomalles” may relate to’ llthologlc
"varlatlons in the volcanlc sequence L



S o 'hg1{N2thi
IR Generally the zinc anomalles do not c01nc1de,15

. de7w1th the copper values, therefore the primary dlstrlbutlon'u]sh"
L _of the zinc is controlled by dlfferent agencies to those -H;ﬁ'”'

'}1respons1ble for the dlstrlbutlon of the copper..

 Anomalous zinc values are unrelated to

. structures. There does however appear to be a. genmeral

correlation between anomalous zinc areas and the mass1ve-f~”'”

“fcrystalllne and ves1cular trachyte. (As suggested by P.

'Donovan in his memo to North Flinders dated 26/11/70.) .

-7 World figures 1nd1cate that rocks of trachytlc compos1tlonf}“fp

| contain an average of 130 ppm Zn, and basaltic rocks 100

o (c)l'General

ufppm and SO there is slight ev1dence_that the anomalousi.*f':

" zinc zones in the area reflect lithologic variations. -

The . zinc ‘anomalies almost certalnly do not

f~1nd1cate zones of potentlal economlc mlnerallsatlon

There -1s no suggestion of anomalous copper .

~or zinc values assoc1ated w1th the sandstone overlying thevfhf

= volcanics as found at The -Coup.: Two of the maJor bands

. of intercalated quartz1te fall within copper anomalles,

" but these alone do not appear to contribute to the anomalous o

. values..

* SUMMARY - | | __
2 The geological mapping of this area, although

j'on a semi¥reconnaissance'basis;‘is sufficient to indicate

~ that:the Woodlamulka grid area consists'of'a sequence of

| volcanic'rocks, varying laterally and horiZOntally; over

. short-distances in compos1tlon between basalt and trachyte;f

o The rocks are varlably vesicular and prlmarlly brecciated.

- They contain minor but ublqaltous 1ntercalated thin quart—‘r
the bands, and are more—or~less conformably overlaln by '

a sandstone lormatlon



i.- '

‘_ unknown dlsplacement, cuts the southeast of the area, ‘] L

:‘.]several lesser faults are scattered

. o These faults and mlnor shear zones in the ;.-
":volcanlcs are’ locally assocmated by carbonate and quartz ]ﬁf_
“veins. In places, notably in the vicinity of the WOOdlan’f“;w“”

:'mulka workings, these contain minor secondary copper

" mineralisation. Other such velns in the. area are unmin- L

‘eralised.

Copper geochemlcal (s01l) anomalles reflect ,1‘}
"known mineralisation mainly in the southern part of. the

;>, area, but the anomalous zone here 1s open along its southern

‘7pmarg1n. A poor correlatlon can’ be made between copper

- anomalies and relatlvely basaltic: rock types.

o _ Zlnc anomalles are unrelated to copper_ps
i”anomalles, and ev1dence suggests that. they may rdlect
llpromlnantly trachytlc rocks.

These comments on geochemlstry essentlally
" correspond with thoszof. P. Donovan in hlS memo to North-

'-fFllnders, dated 26th November, l970

'."CONCLUS IONS AND RECOMMENDATIONS ,
The geologlcal mapplng Comblned with the soil -

geochemlstry indicates that the potentlal for locatlng
”economlc mineralisation. 1n thls area is remote. Both of -
these surveys focus attention on the southern end of the
grid between 336N and’ 328N, where ‘a copper anomaly is open
’:along its whole southern margln. | '

_ Geochenlcal anomalles w1th1n the grid but
ﬂ.OutSlde of thlS ”southern area" can be more- ol—less explaln-,
3fed geolOﬁlcal ly and. are con81dered to be economlcally 1ns1g~3'.
':nlflcant. R o L |

A moderately promlnant fault cauSLng 1()8:!ig
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. The ‘work does not prov1de any spec1f1c targets.ha.,

for drllllng or follow up geophysical surveys. However .. =

'5~[r1n view of the open nature of the southern copper anomaly

it is recommended that the grid be extended to at least ‘“_
'_p320N, and further s01l samples ‘taken in an attempt to . -

Ticlose ‘this anomaly | Geologlcal mapplng should also cover f}fh;j;

N E--thls exten81on

When closed, this anomaly should be reassessedf::?:ﬂ

'"-g‘ln the llght of it poss1bly prov1d1ng areas worthy of
."'(a)lff follow up geochemlcal sampllng o
(b) geophy31cal surveys o

- (e) drllllng

From the mode of occurrence of mlnerallsatlon.”j”f

wif;ln the WOoltana Volcanics however, the author ant1c1patesf3ff”_;

"ﬂ']that thlS grld area will be placed low on. the llSt of prlor—:il_‘

7ff31t1es for further 1nvest1gatlon

3 McPHAR GEOPHYSICS PTY LTD.

W
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