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Longreach Group Management PEy. Led.,
Box 4737, G.P.O,

Sydney, N,S,W., 2001,

PETROGRAPHTC REPORT

SAMPLE ML 2557 )

This is a laminated white mica-quartz-felspar schist,
are rich in vein like opaque matefial that

C However, other layers contain
abundant opaque grains in a more granular form; these appear slightly
silvery in a reflected light examination of the thin section, but
would need examination of a polished section for identification.
These opaque~rich layers are also rich in fine-grained white mica,
and contain relatively large numbers of grains of zircon, tourmaline,
and a yellow mineral with high relief that is probably monazite,
but which would need Xx-ray diffraction for absolutely cerctain .
identification. This appears to be partly metamict and may well
be the main radioactive mineral in the rock. It occurs in ir-
regular to sub-prismatic grains, similar in size to those of the
zircon and some of the opaque grains. The remaining (opaque poor)
parts of the rock consist of irregular to lenticular grains and
partly recrystallized grains of quartz, microcline and plagioclase
interspersed with fine to medium-grained schistose to decussate white
mica, scattered irregular opaque grains, accessory zircon and
(?) monazite, and small to large grains of accessory tourmaline.

SAMPLE M2 2558

This is a laminated quartz-felspar-muscovite-schist, in'

. . B ———y
which the coarser-grained layers tend to be more granular than
schistose, Most of the layers consist of abundant irregular to
lenticular grains and granoblastic aggregates of quartz, .plagioclase
and mierozline, interspersed with irregular opaque grains (generally
concentrated into thin layers in the rock), generally subordinate,
fine~grained, random to foliated white mica,

/2
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Some layers are nearly devoid of opaque grains, but
others consist largely of Opaque grains, interspersed predominantly
with fine white mica, minor quartz and felspar, and accessory grains
(though quite numerous) of zircon and what appears to be momazite
(as in 2557)., The identification of the Opaque mineral Egﬁ'only
be sagely made by examination of a polished section. The zircon
and (?) monazite are strongly concentrated into the opaque-rich
layers, being virtually absent from the Opaque-poor layers,
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CENTRAL MINERALOGICAL SERVICES
20th Pebruary, 1970,

The Director, :
Geochemical & Mineralogical Laboratories Pty. Ltd.,
P.0., Box 9,

RUSHCUTTERS BAY. N.S.W. 2011.

— REPORT CMS 170/2/25,

YOUR REFERENCE: Services Order No. 7915 dated 17/2/70
DATE RECEIVED: 18/2/70

SAMPLE NOS: ML 2557, M2 2558

SUBMITTED BY:  Mr. P.Shinton

WORK REQUESTED: Mineralogy.

H.W.Pander, M.Sec.

ed,




CENTRAL MINERALCGICAL SERVICES

Job No.._ CHS_T0/2/25 Date Received: 18/2/70

IDENTIFICATION 0_0 8 f

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Radioactive Sample.

Reference_Day._Baook No. 7015

Sample No.._M1 28§87
Nature of Sample: _Polighed Section.

DESCRIPTION SECTION No. i

a. Hand Specimen:

b. Microscopic:
The main opaques are martitised magne mplex inte W 0
rutile and ilmenite, with patches or detrital grains of rutile and

detrital =zircon,

There are very small patches of an intensely-yellow translucent

mineral; in one case this contains a semi-opaque core, which has
optical properties similar to that of pitchblende. This core is only
25+ in Bize, and a Viekers microhardness reading was rather low for
Lpiﬁghhlﬁndﬁiﬁ_Angther possibility is betafite, a complex uranium-
_bearing oxide.
~I% is possible that most of the radioactivity is due to secondary
_minerals, and some U _may occur_in goethite veinlets.

Date;:20th February, 1970C.

Remarks/Special Features

_An autoradiograph should he prepared to pinpoint radiosactive centres.

This csn he carricd out if anthonrized.

N.B.: Typewritten report will follow.

535623 H.¥, Pander, M.Sc.




y» CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology,--Qre Micfosc’oﬁy) :

A

JobNo.____CMS 7Q/2/2% Date Received: __18/2,L7Q‘

Nature of Sample: _JQlished _Section.

DESCRIPTION . SECTION No.

a. Mand Specimen:

" Date: 20th_February, 1970 :

' IDENTIFICATION

009

Oxide layers.in rock.

b. Microscopic:

The layers of opaques conaist of graing of titanlferous n_mgiiia+____

showing complex irregular, often vernicular intergrowths with rutile;

and with exsolution lamellae of ilmenite. There is a possibility
that some of the titanhematite is intergrown with nseudobrookiig___gﬁ

the distinction between rutile aLprjLiﬂ_muﬂhﬁLEBﬂmL

is rather difficult.

In_either case, the t1tanngmgiit_4xntilg4LQr;paandnhrankitalgimdmuL_kf

growths represent an_exsolution of a titaniferous nhase from a

hematite saturated with T4 (about 10% Ti 0, L)

Detrital graing of rutile algo ocenur in the apaque layers,

Remarks/Special Featuras

N.B.: Typewritten report wil'i:"floﬂ!_lé@.‘f"; R .
' : . H.W,Pander, M.Sc,

F

£35623 o : '/

|
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CENTRAL MINERALOGICAL SERVICES
18th March, 1970,

Mr. L. Denhoim,
liongreach 0il Ltd.,
275 George Street,
SYDNEY. N.S.W. 2000,

REPORT CMS 70/3/6.

YOUR REPERENCE: Verbal request
DATE RECEIVED:  5/3/70

SAMPLE NOS: 2562 to 2564
SUBMITTED BY: Mr. L.Denholm

WORK REQUESTED: Petrography, ore-microscopy.

Mo de.

H.W,Fander, M.Sc.

cd,

3
! J

E £ b i
i TELEPHONE 32 1708 ik 31 3019 |




CENTRAL MINERALG:GICAL SERVICES Date:_18th March, 1970,

IDENTIFICATION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

. T 2562, =
Jok No.__;_ﬂffﬁ,_'zm./,@ Date Received: 5/3/70
Reference _ Verbal request -« Mr. L.Denholm
Sample No,__ 2562 - Meta~tillite,

Nature of Sample: ____Hand =8necimen

DESCRIPTION SECTION No. 1694

a. Hand Specimen:
Grey, low-grade metasediment —-_possihle tillite,

b. ‘Microscopic:
a autoradiograph was prepared of s slab of this rock, but even after

90 hours there was no effect on_the film, indicating no radioactivitvy,

at leagt in the area of the slab.

() The rock consists of large and small rock and mineral~-fragments in g

lineated muscovite matrix. _It is believed to he a_meta-tillite of
granitic provenance. The coarser fragments are virtually unsorted,

angular or brecciated_and strained, and consist of quartz, microcline,

oligoclase and granitic fragments in a _matrix of well-crystallized

fresh muscovite, with consgpicuous opaques, secondary rutile grains,

some tourmaline (not detrital), detrital zircon and others,

‘Remarks/Special Features

Metamorphic grade is low--_ greenschist facies. Radiocactivity measured

in the area must_be a mass effeet due to_ trace amounts of radiocactive

minerals,

N.B.: Typewritten report will foliow.

£35623 .
H.W, ander, M,Sc.
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CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Date:_18th March, 1970,

IDENTIFICATION ()12

Job No. CMS 70/3/6 _ Date Received: 5/3/70
Reference Verbal request —-- Mr, IL,Denholm
Sample No. 2563

Nature of Sample: _ Hand-—specimen
DESCRIPTION SECTION No. 1695

a. Hand Specimen:

2563,

Metasediment-
mica schist.

Pale clastic rock —— low—grade metamorphic with conspicuous heavy—

mineral layering,

b. Microscapic:

n autoradiograph with an exposure of over 90 hourg failed to reveal

any centres of radioactivity.

This rock is similar to_ 2562, though appreciably finer-grained, so

that eviden f tillitic orjigin is
view of the false-~bedded heavy mineral layers,

the rocl is most

probably fluvio-glacial in origin. I+t is composed of poorly-sorted

angular grains of guartz and feldspars, in a wide size-range, in a

well-lineated pmuscovite matrix. It belongs to_the greenschist facies.

The heavy-mineral layers are composed of opaques (mainly magnetite),

tourmaline, zircon, rutile (partly recrystallized) and minor xenotime,

Remarks/Special Features

The xenotime is possibly significant, as this wineral often contains

some {(variable) amounts of uranium,

N.B.: Typewritten report will follow.

535623

H.W,Mander, M,S5c.
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4 CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

JobNo CMS_T70/3/6 _Date Received:___ 5/3/T0
Reference_ Verbal request -~ Mr. L.Denholm
Sample No, 2564

Nature of Sample:___Drill-cuttings.

DESCRIPTION SECTION No. --

a. Hand Specimen:

Date:_18th March, 1970, .

—

IDENTIFI?AT!OINU 1 3

2564,

Drill-cuttings,

i
!
i

b. Microscopic:

Portion of the sample was crushed, deshined and separated using TBE

(SG=209) P

The heavy fraction was tesied for radioactivity with a scintillometer,_§

{ Y_but no significant reading was ohtained.

The heavy fraction consists mainly of opagues (non oxides, including

(trace}, and amphibole.

Monazite comprises about 1% of the heavy fraction and occurs as grains

generally below O0,lmm in size; however, this is probably not a

maximum size since the rock has been crughed.

- Remarks/Special Features

N.B.: Typewritten report will follow.

£35623

. H.¥W.Iander, M.S5c,

4
4

magnetite), tourmaline, rutile, monagzite, staurolite, zircon, xenotime |




The Exploration Manager,

'/ 192 MAGILL ROAD
r;ﬂz
-

u/q/ - NORWOOD. 5.A. 5067
W TELEPHONE 32 1708 OR 31 3019 |

CENTRAL MINERALOGICAL SERVICES

14th July, 1970.

Longreach Group Management,
275 George Street,

SYDNEY,

cd.

N.S.W. 2000.

YOUR REFERENCE:

DATE RECEIVED: |

SAMPLE NOS:
SUBMITTED BY:

WORK REQUESTED:

REPORT CMS 70/6/39.

Internal Application dated 19/6/70 |
19/6/70 |
M1 to M6

Mr. Denholm

Petrography, Mineralogy.

N7

H.W.Pander, M.Sc.
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» . CENTRAL MINERALOGGICAL SERVICES Date: 14th July, 1970.

- ] IDENTIFICATION ()15 | |
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) -

M1,
Job No. CMS 70/6/39 Date Received: 19/6/70

Internal application dated 19/6/70
Sample No. M1
Nature of Sample: __D.D. Core.

Reference

Meta-Arkose.

DESCRIPTION SECTION No. 2520

a. Hand Specimen:
Cream~coloured, compact siliceous rock,

b. Microscopic:
This is a metamorphosed grittv arkose ('"meta-arkose"), The main com-
ponents are coarse-sand size and grit-size fragments of quartz, micro-

m ine and oligoel ame~
work of the rock.
_The matrix/cement is fine-grained mosaic—quartz, with small muscovite
flakes, and crystalline carbonate (probably calcite). -
The rock was derived from granitic terrain and shows low-grade meta-—
morphism, It may be fluvio-glacial in origin,
|
|
|
() |

Remarks/Special Features

N.B.: Typewritten report will follow,

GELLIKGHAM - H .W. Fa—nder ] M L3 Sc -
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CENTRAL MINERALOGICAL SERVICES

Date: 14th July, 1970,

o
IDENTIFICATION -
- 018

-SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
) M2
Job No. CMS 70/6/39 Date Received:  13/6/70
Reference Internal application dated 19/6/70
Sample No. M2 Quartz-muscovite
Nature of Sample: D.D. Gore, Sehist.
DESCRIPTION SECTION No. 2521
a. Hand Specimen:
Dark, fine-grained schist or phyllite,
b. Microscopic;
This is a muscovite-gschist, consisting of fine-gand to medium-sand sized

angular fragments of guartz, microecline and gligoclase, and conspicuous

() euhedral crystals of magnetite altered to hematite, with a schistose

matrix of well-foliated flakes of muscovite.

The dark colour of the rock is due to coarse and fine magnetite

(altered to hematite),

- The rock is thought to he a metamorphosed fine tillite,

Remarks/Special Features

N.B.: Typewritten report will follow.

GILLINGHAM

H.W.Fander, M,Sc.
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# . CENTRAL MINERALOGICAL SERVICES Date:  l4th July, 1970,

' IDENTIFICATION '
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) ) 017

M3

Job No. CMS T70/6/3%9 Date Received: 19/6/70
Reference Internal application dated 19/6/70_

Sample No. M3
N f le: D.D. C -

ature of Sample D. Core Layered metasediment.
DESCRIPTION SECTION No. 2522

a. Hand Specimen:

Layered or graded giliceous indurafed sediment,

b. Microscopic:

'S ] I 1i I a4 e i ] ] -

(.W_lMLandﬁﬂ_quaMFlinL_plagLWimal_mﬂa_
(_\,' quartzite rock-fragments, in a matrix of fine quartz and muscovite,

particularly in the coarser layers as would be expected, and occur
between_ the large detrital grains in the matrix.

Other heavy minerals include rutile, zircon, tourmaline, ?allanite
(orthite) and ?monazite (both sltered, cloudy). _
The rock isg a8 low-grade metasediment; the graing are rounded and more

worn than previous samples.

-' Remarks/Special Features

N.B.: Typewritten report will follow,

GILLINGRAM | - -. - H.W. Fander y M.SC.
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:Cl‘_-:NTRAL. MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. _cMs 70/6/39 Date Received: _ 19/6/70
Reference . __Internal application dated 19/6/70

Sample No. M4 B
Nature of Sample:  D.D. Core.

PESCRIPTION SECTION No,

a. Hand Specimen:

Date: _ 14th July, 1970, |

IDENTIFICATION 18-i ‘

M4

Malachite.

b. Microscopic:

interstitial veinlets

A grit of granitic provenance, with occasional

and filme of malachite accompanying calcite.

* Remarks/Special Features

N.B.: Typewritten report will follow.

GILLINGHAK

H.W.Pander, M.,Sc.
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CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMS 70/6/39  Date Received:___19/6/70

Date; _14th July, 1970,

IDENTIFICATION (3 ¢ g |

M5

Reference Internal application dated 19/6/70
Sample No. M5

Nature of Sample:__ . D, Core.

DESCRIPTION SECTION No. 2524

a. Hand Specimen:
Gritty rock with pink feldspar fragments,

Gritty Muscovite-
schist,

b. Microscopic:

~ The rock consists of grit and sand-siged subangular to rounded grains

of gquartz, microcline (pink in hand- specimen) minor plapioclase. and

metaquartzite, in a foliated matrix of muscovite,

Occasional individual euhedral crystals and pockets of smaller

magnetite (hematite) grains occur, Other heavy minersls include

tourmaline and zircon,

The matrix of this rock has been recrystallized and it can be regarded

8s_a low-grade metamorphosed seqiment. quite similar to M2,

Remarks/Special Features

N.B.: Typewritten report will follow.

GILLINGHAM

H.W.Pander, M,Sc.
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CENTRAL MINERALOGICAL SERVICES Date:__14th July, 1970.

R
L i)

. _ _ ienTiFicaTion 020 |
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) ' P

‘ M6
Job No. CMS_T70/6/3%9 Date Received: 19/6/70
Reference Internal application dated 19/6/70
Sample No. ME - Gritty Metasediment.
Nature of Sample:mMDimpn
DESCRIPTION SECTION No. 2525

a. Hand Specimen: :
- Dark, gritty, schistose rock.

b. Microscopic:
This is 8 low-grade metasediment composed of grit-sized rounded

fragments, of quartz and feldspars, in a matrix of finer grains of
, quartz and feldspars, with fine mosaic quartz and folisted muscovite
I/ _forming the cement.
o The rock is notable for the large quantity of detrital heavy-minerals
it contains, These are mostly opaques (hematite-magnetite), but also
abundant zircon, rutile, tourmaline, ?monazite and metamict ?gllanite
(orthite). ‘
An autoradiograph is being prepared as a check on the radiocactivity,
If the results are significant, a further report will be issued.

(‘ - Remarks/Special Features

BN

N.B.: Typewritten report will follow,
H.wW.lander, M.Sc,

GILLINGHAK
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TELEPHONE 321708 S.T.D. 082
AFTER HOURS 313019 OR 79 1577
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CENTRAL MINERALOGICAL SERVICES
16th November, 1970.

The Senior Geologist,

Longreach Group Msnagement Pty. Ltd.,
89 Wyman Street,

BRCEEN HILL. H.S.¥W. 2880.

KurORT O ¢ 70/11/3.

YOUR REFERLZNCE: 'Sample Despateh and letter dated 30/10/ﬂ
DaTi REQEIVED:  2,11/70

SAMILE NOS s 15515, 15548 to 15553

SUBMITTED BY: Mr. s.rdwards

WORK FuuUESTED:  Petrography.

¢.¢c. The Zxploration Manager,
Longreach Uroup Muanagement I'ty.
G.}).Co BOX 4‘737,
SYDNEY., -N.o.%., 2001,
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CENTRAL MINERALOGICAL SERVICES Date: 16th November, 197C,.

: IDENTIFICATION ¢
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) 022

)
(.
bt

1

Job No._ CF& 70/11/3 Date Received: 2/11/70

ren

Reference _ Letter dated 3C/1G/7C

Sample No.__.i 2525

Sheared YUrochyte.,

1189541

| SR

Nature of Sample: __Tiand—anea

DESCRIPTION SECTION No. *200

a. Hand Specimen:

R vy Y fu oy e T £ i 1
Neyk micnoeegpues, silic

1N rOoK —-- Ymotomoyvhoeged srit,

b. Microscopic:

Thia i ir Tont v o vyndtle rein vonll - o-opojriently o godic diopite-traehvio

S0 @onie eWLont ghoared

14 coviciets o3 {9wme Gathe ol 2ot be (dendipnc o o odtooe e b, Gpil
hiotite #1aker, 2né very spuncont avicoe ops - SRR e |
PILOTLITE LSRG T . 26 VT EEONVIATAREE SN U S AR (SR INEA R T G S S N PRI e i
| . |
) I
the alignment of {eldenay Indhe due fo 2300 6W e jo cnldie w0 =ueyeEiencd.
Thnere Aare comapiopcus Tenmes of o e oo prhie ol g T v v hons b

a
thege ape helieves &n wevrecsvi recrvshailirzred vesicles,

iower Praterosoio,

Remarks/Special Features {

N.B.: Typewritten report will follow.

GILLINGRAH . H LUl Fander ’ I"‘f . Se .



CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job'No.  CHS 7C/11/% Date Received: _ 2/11/70

pate: 16th November, 1970,

IDENTIFICATION 0 2 3

15548

Reference Letter dated 30/10/70

Sample No.__ 15548

Nature of Sample: __Hand-sypecimen
SECTION No. 5806

DESCRIPTION
a. Hand Specimen:
Grey siliceo

Trachyte,

b. Microscopic:

Appears te be a similar trechyte to No, 15%3%, though generally filer-

P N S

rained " with smaller vesicles,

It consista of subparallel laths of albite, fine bhiotite flakes,

_parsilel lenses of wosaic—guartz thousht to reprecent eenil vesielos

recrystallized durings low-—srade medtmmorphiam,

Secondary epidote oceurs == smail sromulor pe tohes (*‘,rﬁl'i'lf)h'lara‘.;in)s

and there i sone churbonatoe,

The rocx is mildly mefamorrhosed,

Remarks/Special Features

N.B.: Typewritten report will follow.

GILLINGHAH

H.%W.Fander, M,Sc,
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" . .CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job. No. CHE 70/11/3 Date Received: 2/11/70

Letter dated %G/10/70

Reference
Sample No. 15549
Nature of Sample:___Hand-specimen

DESCRIPTION SECTION No. 3807

a. Hand Specimen:

Date:_16th Nevember, 1970,
IDENTIFICATION h:, %
15549

P

Y

'

Micaceous Carbonatife«“-._:
rock, S

Dark-~grey fine~grained ?metasediment with conspicuous mica flakes,

b. Microscopic:

The orisrinal rock would have heer a chemica? sediment. The miesncecus

minersles formed by metasomatism or replacement,

Remarks/Special Features

N.B.: Typewritten report will follow.

GILLINGHAN

H.W.I“&Ilder, M.SC.
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CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. cMs 70/11/3 Date Received: 2/11/70
Reference Letter dated 30/10/70

Sample No. 15550
Nature of Sample: Hand-speclimen
DESCRIPTION ' SECTION No. 3308

a. Hand Specimen:
Grey-huff ciltstone.

Date: 16th ¥ovember, 1970;

IDENTIFICATION ()25

15550

Micaceous, felds-
rathic, indurated
sandstone.

b. Microscopic:

and is in fact a fire,

The rpek ia tno coarsc-grained for & ailtstone,

icaceons, feldspathic sandstone, Some carbonate is present, and the

graing are gencrally interd aoirine,  Thue the rock is indurated,

The main components are gmsil {(€0,10m) grains of quarta, feldspars,

shundant flakes of muscavite (enbparallel), gropular carbonate (probably

primary)} and accessory neavy-minerals,

"Beddin: ie yazue hut detectsahle and fe due to the distribution and

arientation of the muneeavite 1lokes,

Remarks/Special Features

N.B.: Typewritten report will follow,

" GILLINGHAM

H.%.*arder, M.Sc.
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" CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

JoB No.__CHG 70/11/% Date Received: 2/11/70
Reference Letter dated 30/10/70

Sample No. 15551 '

Nature of Sample: Hendespecimen

DESCRIPTION SECTICN No. 38609

a. Harnd Specimen:
Dark, fine-grained schist with copper-staining.

Date: 16th November, 1920.‘

IDENTIFICATION ()28

15551,

Schistose Sodic
Trachyte,

b. Microscopic:

Regarded

08 Aa mPh'-iman‘.hnqCﬁ pnrphyri tic _sodic trachyvte,

"he original rock wag @ Ilow=layered trachyte fconai

crysts of slbhite ip 2 grm}nﬁmuﬁv of albite loths, opogues

chlorite, with granoblustic epildotle cong pieucualy developed,

f

e rock has heen meinly dynamic=lly me fumorphosed, osuperimngoedn
o o4 - o T oy E AR R

schistosity upon fthe flow-afiructures and cansing ouckorine ar buckling,

and froeturing of ncre cosrsely-c ryetalline co Lnonen s ( epidote,

Malaenite veinliets socur in

plagioclase).

fractures.

guartz-mosaics may be recrystulliiecd vecicles,

Remarks/Special Features

N.B.: Typewritten report will follow.

GILLIHGHAM

H.W.Pander, M,Sc.



CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Date: 16th Novermber, 19701

IDENTIFICATION

027

155

A1)
A

JobNo. CME_T70/11/3  Date Received:_ 2/11/70
Reference Letter dated 30/10/70
Sample No. 15552 '

Nature of Sample: _ Hand-spceceimen

DESCRIPTION SECTION No. 3810

a. Hand Specimen:

vusrtz-~Mica
SChiSt .

Grey micsceous schist with numerous thin films of conver stains.

b. Microscopic:

apparently & twice-metamorphosed rock, and may be termed a sheared

juarte-mica gchist.

It consists of rather irregular luyers and elonsate lensesg, buckled,

puckered and fractured, composed of gunrtz, muscovite and cnlorite,

Porphyroblasts of tourmaline are [airly common and have Formed subse-.

quently to the first periog of metamorphism, butpreceding the second f

_period.

Fluneg ol secordsry seqistesity are mica-rich, and are uenally planes
1

of weakness glony which a

acrjte veinlets huave Tormed,

(M

" Remarks/Special Features

N.B.: Typewritten report will follow.

GILLINGHAM !

H..Fander, M.Sc.
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CENTRAL MINERALOGICAL SERVICES _

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

-

JobNo._CMS 70/11/3 Date Received: 2/11/70

Date:16th November, 1970,

IDENTIFICATION () 2 §

15553

Reference Letter dated 30/10/70
Sample No.____ 15553 ' '

Nature of Samp!e:__}iaz;d__gpng imen

DESCRIPTION : SECTION No.3811
a. Hand Specimen:
Grey/pink sheared fgldspathic rock.

Schistose ?Sodic
Rhyolite?

b. Microscopic:

Believed to be a sheared, recrystallized acid igneous extrusive,

rebably originally a sodic rhyolite.

( YIhe rock is composed of lenses of mossic-quartz, with puraliel oriinta-

tion, and layers of fine-grained, interlocKing aibite and quartyz with

fine~grained opaoues. The guarts-mucaie lenses may represent recryctall-

ized quartz phenocryste or vesicles.

There is a possiblliity that this is not igneous, but motusoiatic in

origing sieid rel-utionships should help to clarify thic. HMicroccopie

evidence is not sufficiently definite for a vositive interpretation,

Remarks/Special Features

MN.B.: Typewritten report will follow.

QILLINGHAN

H.v%,Fander, M,Sc,
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Mr,.A,nEdwérds,

Longreach Group Management Pty.'Ltd., ffh*_hﬁ%f?iézzf

89 Vyman Street,
BRGKEH-HILL. N.S.W.

YOUR REPERENCE:
DATE HeCWIVED:
SAMPLE NOS:
SUBMITTED BY:
WORK REQULSTED:

" 192 MAGILL ROAD, NORWOOD / Bk
o SOUTH AUSTRALIA 5067 v
"‘_ .. - ’k)h"'i"-

TELEPHONE 321708 5.T.D. 082

AFTER HOURS 3 3019 OR 79 1577

H8 nra 167n
?ffﬁh&“ﬁh‘wwﬂ: [ngg
- '

CENTRAL MlNEhAEQ’G_IgAL SERV|CES

T
O. ¥

16th Decembed{ 1970, /™

2880.

REFORT _CMS 70/12/25.

Letter and Order No. 101 dated 9/12/70

11/12/70
15840, 15841, 15763, 15764
Mr. A.Edwards

Petrography, ore-microscopy.

bt

H.W.Fander, M-SC.

c.c. The Exploration Manager,
Longreach Group Maenagement Pty. Ltd.,
G.P.oi Box 4737'

SYDNEY. N.S.W.

ed,

2001,




,5. : ) _ - 16th December, 1970. |
»~ “CENTRAL MINERALOGICAL SERVICES Date: |

’ . r IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) :
: - ' 15840 030

. CMs 70/12/25 , 11/12/70
Job No Date Received:
Tetter and Order No. 101
Reference
15840 ’

D.D.Core

sampte No.
Nature of Sample:

DESCRIPTION . SECTION No.

4295

s
- aIna?fraP g e':)r me tamorphosed feldspathic grit.

Mi
Pig nmsf%¥ie opaque material is seen in polished section.

.uere are a few detrital grains of ilmenite, Velnlets contain a little.

| fﬁ\hematite and goethite, and three minute grains (<€0.0%mm) of chalcopyrite

' © with covelllte were seen. 7

- IT this intersection contains anomalous amounts of mercury, it will be
necessary for the heavy components. to be concentrated (by crushing and
heavy-liguid separation) before and mercury-bearing minerals can be seen

and Identified.

Remarks/Special Features |

N.B.: Typewritten report will follow.
H.W.Pander, M,S5c.

SILLEHGHAM
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./ " CENTRAL MINERALOGICAL SERVICES . pate:0th December, 1970

IDENTIFICATION ]
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
15841
Job N‘o CH5 70/12/25 Date Received: 11/12/70 (11
Reference Letter dated 9/12/70
Sample No. 15841

.
Nature of Sample: D.D.Core

DESCRIPTION - SECTION No.

a. Hand Specimen:
Metamorphosed grit.

4296

b. Microscopic: _
“he opaque minerals in this sample are iron oxides.

Detrital grains of ilmenite, and crys tals of rutile are fairly common..
f-\ Fuhedral crystals of magnetite,. generally extensively or completely
oxidised to hematitg, are conspicuous., No other opaque minerals were
- recognlized.
If the mercury enomaly is significant, then, examination of a concentrat
-would be essential, kven then it could be necessary to resort to
electron-probe microanalyses of individual minerals to trace the mercury

[\

]
i
‘ b Remarks/Special Features

N.B.: Typewritten report will follow.

BILLINGHAN

H.W,. l'ander, M.Sc.
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Jo;No CMs 70/12/25 Date Received:__11/12 /70

CENTRAL MINERALOGICAL SERVICES Date: 16th December, 1970.

IDENTIFICATION —‘ ‘
15763 032

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Reference letter dated 9/12/70

Sample No. 15763
Nature of Sample: _ Hund-ppeacimen

DESCRIPTION ' SECTION No. 4297

Gritty Chlorite-
gchist.

a, Hand Specimen:
Chloritic, gritty schist with malachite staining.

b, Microscopic:

'his chlorite-biotite Bchist is a metamorphosed grit.,

It consists of lenses (orig Vg . fragments ;
ing trachyte as the main representative, large fragments—of guartz—and:
feldspars, with parallel interlenved flakes of bilotite and ohlorites
There is evidence of hydrothermal acitivity in the p*gsenea_94;p9¢ki}e;
blagtic tourmgline and rutile, Small nntnha5_44@129mm4_9£4ma}&ehi%e__3

" are common_ throughout. Opagues occur.

The original rock wag a grit cQmpo3ﬁd_D£_gritn3ize—t¥aeh¥$eT—qu&%%ﬁ———
granite and other fragments, with a_sanay_and_a;g;l;aeeeus—m&%ry%f—ﬂ%w

rock has been metamornhosed to_the greenschist facies.

Remarks/Special Features

In view of the presence of trachyte fragments in this rock, theguestio
arises whether this is in fact the base, or whether there was—an-eariie
generation of trachytes.

N.B.: Typewritten report will follow.

QILLINGHAN

HoW,Pander, M.Sc,
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e * CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

LY

Jocho. orMs_70/12/25 Date Received: 11/12/70

Date; 16th December, 197C.

IDENTIFICATION

033
15764 U

Reference er N 101
Sample No.. 15764 '

Nature of Sample: __ Hand-specimen
DESCRIPTION . SECTION No. 4298

a. Hand Specimen:

Altered Diorite.

Green and buff igneous rock —- poaslibly hornblende-diorite.

h. Microscopic:

LY
)

Remarks/Special Featuras

N.B.: Typewtritten report will follow,

GILLINGHAN

H.,w, Fander, M.Sc,



REPORT ON

RADON-DE TERMINATIONS AND GAMMA

1 OGGING IN FOUR HOLES

AT MUTODRDO S.A.

for

i

LONGREACH GROUP EXPLORATIONS

by

J. Iredale & J. E. Wehb

March,

034

1970
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INTRODUCTTON
carried out on sach of four percussion drill holes at Mutooroo Station
S.A. The radon gas determination was carried out by first sealing the

hole for 24 hours and then, inserting a piece of plastic tubing with a

‘metal guarded tilter and weight on the end into the bore hole and

withdrawing some air from the hole by means of a suction pump. This
air was drawn into an aipha scintillation chamber which was coupled

to a photomultiplier, The photomultiplier pulses were recorded via the
reading on a PUG-1 Scinfillation counter and a mechanical counter

connected through the PUG-1.

Readings were taken at both 25 and 50 feet levels in the hole.

A

ror———

The equipment was not designed for greater depths of testing, hence hole
101.5¢ 101.5N was not tested at its bottom, Background counts were made
for & minutes each with readings being taken at 1 minute intervais before
every hole reading. The initial réadlngs were taken for 15 minutes with
readings being noted every minute frum_which a mean and standard deviation
were calculated, After leaving the holes sealed for a Furththgquhay?ﬁvél}

radon readings were repeated for 10 minutes with the reading noted ewvery

minute, The means and standard deviations for corresponding readings were

then compared for consistency.
The means of the radon measurements are simple arithmetic means

of the fifteen and ten one minute readings with the standard deviations found

from the best estimate given by




standard deviation

where:;— x 1s the reading taken at intervals of 1 minute.
% is the mean of the 1 minute readings.
N is the total number ofrreadings taken.
3

The Bore Hole Logs were obtained using a 2" x %“ thallium

activated NaTl crystél coupled to a %” photomultiplier tube mounted

r“\ in a borehole probe and connected to @ PUG-1 ratemeter. The probe was

lowered down the drill hole with readings being taken at 1 foot intervals
to a maximum depth of 20 feet.

Discussion of Results

The bore hole logs were plotted as histograms with a
vertical scale of 1 inch representing 5 feet and a horizontal scale
ot 1 inch representing 50 counts per minute (c.p.m.). The bore hole
logs yielded little evidence ol gamma ray activity dmwn.the drill hole
since the readings were essentially unitorm for all hales. The readings
in holes (107.5N, 701.5W)*( 103N, 101W) (99N, 101W) were highér generally
than those in the hole atIEBN, 98W) as .were the radon measurements.

- ~The low gammas counts in the holes is in agreement with the

';low radiometric assays obtained from the cuttings.

Badon Detection

Radon ‘was detected using the method described previously which

#The hole marked on the area map supplied as being drilled at {100.5N, 101.5W)
was in fact, drilled at (101.5N,101,5W),

.3/
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m

b

makes use of the 5.40 MeV a%Eb?;Q??tiEie which is the principle decay
particle of Radon 222, No decrease in count rate due to a decrease
in Radon content in the scintillation chamber was expected since the
Half-life of Radon 222 is 3.8 days.

Hole 98N,98W. This hole showed very little activity insofar

as ailpha particles were cbncerned as the count rates were the lowest
encountered in the four holes surveyed. As the bore-hole log showed,
there was little gamma activity in éhis hole also, thus indicating that
there may not be appreciable radioactive mineralisation in the immediate

vicinity of this hole. The count rates obtained for this hole are as

below:—
In all fullqwing sets of ﬁesults, the mean and standérd
deviation for the set ot results obtained at 1 minute
intervals for 19 minutes will be First and the results
obtained at 1 minute intervals tor 10 minute shown secondly.
At 25 foot depth

1S L Mean 61 c.p.m. Standard Deviation 6.4 c.p.m.

Yo el MEEE 94 c.p.m, Standard Deviation 10.2 c.p.m,

The large difference in the means o# these twa results may
be due to the fact that the background in the first set of
results was 62 c.p.m, while the background for the latter

set of results was 15 c.p.m.

At 850 foot depth

Mean 106 c.p.m, Standard Deviation 9.3 c.p.m.

Mean 95 c.p.m. Standard Deviation 9.3 c.p.m.

.4/

037
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Hole 103N, 101W. This hole showed much more alpha particle

activity and hence radon is present in much greater guantity in this
drill hole,

Results are as fallows:—

At 25 foot depth

L
O
(mp
0

Mean 266 c.p.m. Standard Deviation .p.m,

™\
o
8)}

Mean 262 c.p.m. Standard Deviation C.p.m.

At 50 toot depth

Mean 260 c.p.m. Standard Deviation 16.5 c.p.m.

Mean 288 c.p.m. standard Deviation 21.6 c.p.m.

The borehole log shows a slight increase of gamma intensity ‘
near the surtace but does not indicate any appreciabhle amouint
of uranium,

Hole 99N, 101W. This hole was much more active with regard

to Radon and in fact the activity was verging on the limit of counting

of the mechanical counters. Results are as follows:—

At 25 Toot depth,

Mean 307 c.p.m. Standard Deviation 22.8 c.p.m.

" Mean 313 c.p.m. Standard Deviation 15.3 c.p.m.

At 40 Toot depth

Mean 366 c.p.m, Standard Deviation 10,3 c.p.m.

Mean 328 c.p.m. Standard Deviation 13,7 c.p.m.

The horehole log is also indicative of a higher gamma count
near surface but again is not indicative of appreciable uranium.

Hole 101.5N, 181.5W. There was very great alpha particle activity

in this hole, such that the mechanical counter could no longer keep up to

.5/
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the number of pulses coming from the ratemeter on the PUG-1. Thus
readings of the PUG-1 ratemeter were taken and when averaged gave &
count rate of approximately 600 c.p.m., at the 25 foot level and a count
rate of approximately 700 c.p.m. at the 50 foot level.

The borehole logs shows less gamma activity than hole 107H,99N
but more than the other two holes. The greatest activity is at the
bottom of the hole.

CONCLUSTONS

The percussion hole drilled at 98N, 98W seems to offer little
evidence of radioactive mineralisation in either the borehole.log or the
radon detection measurements and it may be concluded that there is litfle
further exploratory work to be caéried out in the immediatelvicinity of this
hole af preéent. The other three holes show much more evidence of radon
and gammd radioactiuity with the greatest activity being in the hole at

101.5N, 101.5W. The greatest activity seems to be between this hole

————

and the one at SQN, 101 which is the area of the highest total count
ancmaly on the original radiometric survey. Since there was a high
alpha particle count rate in the radon detection measurements but low

gamma ray activity in holes 107.5N, 101.5W and 99N, 107W we may conclude that

the holes are possibly near a radicactive body but do not actually

S g e e e . -

intersect it.
Tt is possible that radon testing in a grid of percussion
hole would assist.in locating the source of the radipactivity. 1In

designing a radon survey the holes should be drilled to a uniform depth

and sealed for 24 hours immediately afterﬁdrilling and the radon check

..6/




< 040

taken at the expiration of the 24 hour period, A second check after
another 24 hours would be advisable: Thé purpose of this proceedure
is to ensurc that similar hole volumes and accumulation times are
used on all holes., It is also possible that a hole depth of 10 to
15 feet would he sufficient for a éuruey covering & larger area. A

gamma reading at the bottom of each hole is also recommended.
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REPORT_ON

LOGGLING OF DDH M1

AT

MUTOOROO SaAa

for

LDngfeach Group Management Pty. Ltd.

by

John E. Wehb

: |
August, 1970. b



INTRODUGTION
Austral Exploration Services Pty. Ltd. arranged the geophysical
logging of a hole at Mutooroo, South Australia by the South Australian
Department of Mines on behall of Loﬁgreach Group Management. The hole
was logged Tor radicactivity, self ﬁutential and single point resistivity.
The logging was carried out on the 18th June, 1970.

DISCUSSTION OF RESULTS

Radiometric and electrical logs arve included in this report.

Radinactivity

The overall level of radioactivity was very low and would not
indicate any economin accumulation of uranium., There are several
intersections of activity above the background and these are listed Tor

further consideraticn in geolegical logging of the hole:-

Depth Peak Activity Remarks

55 - 70 feet 290 CPS Active band, possibility o;/;f

higher activity elsewhere ///

within this band. iif
Sﬂ feet 170 cps Sharp peak.
144+108 feet 155 cps Two sharp peaks.
200-202 feet 1725 cps Sharp peak, highest reading
in hole.
200-234 feet 176 cps Include ahove peak. Wide

band of activity.
While none of these radicactive intersections are approaching

anything econcmic, they are above normal and over a long accumulation

neriod could be responsible for the radon anomaly. This is not conclusive.
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Self Potential and Besistivity

These logs are considered together as many of the fealures are
cammon.  In genceral the self potential increases with decrease in
rosistivity. The resistivity curve is more definitive.

The two curves show the ground traversed by the probe to be
af a handed nature with a change of characteristic from bed to becd, The
lows in the resistivity curve suggest intermediate bheds of higher
electrolyte content, i.e. more porous while the higher resistivilty peaks
represent more consolidated beds with less electrolyte content., Tt is
not possible to give any interpretatimﬁ of the nature of individual beds
{rom the logs alone, however correlation with geological logs of the core
should be possible. More particularly the log would allow correlation with
the logs of other holes within the ‘general vicinity.

Conclusions and Becommendations

Tt wust be concludad that the hole DDH M1 did not intersect
any area of sconomic uranium mineralisation. It i1s possible that
sufficient radiocactive material was intersected to provide accumulation

of apprecidhle radon over a prolonged period and a bed between 56 and

i

70 feet in particular could have been responsible for the radon in the

R Al

shallow holes previously drilled.

On the basis of this hole alone, no further drilling can be

recommended.

SRS
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John k. Webhb
Geogphysicist
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1. SUMMARY

An airborne magnetometer and spectrometer survey
was carried out over the prOSpecting area, This survey
revealed several local magnetic anomalies and two areas

where anomalous radioactivity was recorded,

One of the radioactive areas, called the Mutooroo
Prospect, has been examined in some detail on the ground,
Ground exploration over this Prospect consisted of
geological mapping, spectrometer surveys and percussion
drilling, Enough encouragement has been received to

continue for another 12 months exploration,

2. INTRODUCTION

The S.,M,L,consisting of 797 square miles was
initially granted for a term of one year to Longreach Metals
N.L., on 1st March,1969, Condition of granting the area

was that a minimum of $60,000 was to be expended,

The S,M,L,area is located just south of the old
Radium Hill mine and between latitudes 32024' and 32050l and

longitudes 140°30' and 14¢°00' (Fig.1).

3.9 EXPLORATION DURING FIRST YEAR OF OCCUPANCY

The following exploration phases were carried out
during the vyear:-

3

el Airborne magnetometer and spéctrometer survey, The

survey was carried out by Geophysical Resources Development
Company in April,1%69, Approximately 3,200 line miles
were covered with lines a quarter of a mile apart, A

description of the method is given in Appendix 5,3,
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' The magnetometer data showed that the northern
half as well as the western most edge of the area is
far more disturbed magnetically than the south-east, A
number of zones where the magnetic picture does not conform
with tﬁe immediate neighbourhood were discernible (see Fig,4),
Tt has been recommended that these zones be investigated
on the ground, The spectrometer survey revealed only
two areas of interest, One area occurs near the western
boundary of the 5,M,L,while the other occurs about 10

miles south-west of the Mutooroo Station Homestead,

3,2, Ground Reconnaissance

A ground reconnaissance survey was carried out in
October 1969, The radiometric anomaly near the Mutooroo
Station was confirmed by a hand held BGS-1 broadband gamma
ray scintillometer, The anomaly appeared to be related

to fluvio-glacial sediments of Upper Proterozoic age,

A check on the anomalous airborne radioactivity near
the western boundary of the S5,M,L,failed to locate any
source, The area was covered by fairly deep soil, A

further examination is required,

3.3,1 Ground Radiometric Survey

A 1,000 foot sguare grid cvovering what appeared to
be a representative area of the anomaly was gridded, Lines
were run horth-south at 100 feet intervals and pegged every

50 feet intervals,

The gridded area was surveyed with a Scintrex
G,I,5,-2 integral spectrometer firstly on the broadband
setting (all energy above 0.3 MeV) and then with discriminator

setting of 1,65 MeV and 2,5 MeV to give indications of peaks
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An indication of uranium was obtained by deducting the
2.5 MeV setting readings (thorium only) from the first

readings (uranium and thorium),
Tne results were plotted as contours and shown
in Fig,3 (3 plans), The "uranium" anomalies were taken

as the best guide of a radioactive source,

The radiometric survey was carried out by Austral

Exploration Services Pty,Ltd of Adelaide,

3.3.2. Geological Mapping

The gridded area was examined geologically.,iu The
rock types were all metasediments and appear to range from
coarse grits to shales, They consistently strike M4 7°E

and dip north westerly at around 60 degrees, (Fig.2).

Petrologically they are described as fluvio-glacials
(Appendix 5,2) and would appear to belong to the Upper

Proterozoic.

3.3.3. Percussion Drilling

Four percussion holes totalling 240 feet were drilled
in order to test the ground anomalies ag delineated by

the radiometric survey, The deepest hole was 100 feet,
The percussion samples were analysed, radiometrically,
for uranium, All results were low, the highest being 116

ppm uranium,

3.3.4, Petrological and Mineragraphic Examinations

What appeared to be representative samples from the

gridded area were examined petroloaicallyv and mineracravhicallv.
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The results show that the rocks are composed
of material from the Archaen shield - probably granitic,
Of interest is the haematite,ilmenite, rutile complex
which is associated with radiocactivity in the Radium Hill

area,

4 PROPOSED FUTURE EXPLORATION

It is intended to have radon gas determinations
and gamma ray bore hole logs run on each of the four

percussion drill holes at the Mutooroo Prospect,

Further regional investigation will be carried
out at the Mutooroo Prospect and a total count survey

run to localise other possible areas of radioactivity,

Ground examinations will be carried out over the
most interesting magnetic anomalies in the S.M,L. and
further investigation of the radioactive airborne

anomaly located near the western boundary,

1.S.DENHOLM
Exploration Manager
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APPENDICES

List of Plans.

Fig.l Locality plan showing S M,L,
and Mutooroo Prospect,

Fig.2 Geologlical plan of Mutooroo
‘ Prospect showing percussion
drill sites,

Fig,.3 Plans of Radiometric Surveys
1, Total Counts

2. Uranium and Thorium

3, Uranium Only

Fig.4 Airborne Magnetometer and
Spectrometer Surveys

Petrological and Mineragraphlc Examinations

Report on Geophysical Method
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B PETROGRAPHIC REPORT

SAMPLE Ml 2557

This is a laminated white mica-quartz-felspar schist,
some layers of which are vich in vein like opaque material that
D appears to be largely limonite. However, other layers contain
b abundant opaque grains In a more granular form; these appear slightly
: silvery in a reflected light examination of the thin section, but o
T would nced examination of a polished section for identification. - L
: These opaguerrich layers are also rich in fine-grained white mica, ;
and contain relatively large numbers of grains of zircon, tourmaline,
and a yellow mineral with high relief that is probably monazite, ;-
but which would need x-ray diffraction for absolutely Certain ' : :
identification. This appears to be partly metamict and may well
be the main radioactive mineral in the rock. It occurs in ir-
regular to sub-prismatic grains, similar in size to those of the
zircon and some of the opaque grains. The remaining (opague poor)
parts of the rock consist of irregular to lenticular grains and
partly recrystallized grains of quartz, microcline and plagioclase
interspersed with fine to medium-grained achistose to decussate white
- mica, scattered lrregular opaque grainsg, accessory zircon and:
{?7) monazite, and small to large grains of accessory tourmaline,

| SAMPLE M2 2558

This 18 a laminated quartz-felgpar-muscovite-schist, in'
] which the coarser-grained layers tend to be more granular than
- schistose. Most of the layers consist of abundant irregular to
' lenticular grains and granoblastic aggregates of quartz, plagioclase
and microcline, interspersed with irregular opaque grains (gencrally
concentrated into thin layers 1in the rock), generally subordinate,
fine-grained, random to foliated white mica. :

-000/2
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Some layers are nearly devoid of opaque grains, but
others consist largely of opaque grains, Interspersed predominantly
with [ine white mica, minor quartz and felspar, and accessory grains
(though quite numerous) of zircon and what appears to be monazite
(as in 2557). The identification of the opaque mineral can only
be sagely made by examination of a polished section. The zircon
and (?) monuzite are strongly concentrated into the opaque-rich
layers, being virtually absent from the opaque-poor layers.

3
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18th March, 1970 ¢

GENTRAL MINERALOGICAL SERVICES _ Date: .
) | : , S 1
___'_'SAMPLE REPORT (Mmeralogy. Petrology, Ore Microscopy) MQJEZNTIFICETIONH_
Job No. . Cho 70/3/6 . .Date Received:___ 5/3/70
" Referenco . Verbal ruqueat == Mr._l.Dcnholm _ —
Samplo No,. 2562 R | Heta=tillite,
Nmmool&mmmhﬂwﬂand-npecimen“h‘ﬁmmm”;w;muﬂn_T_ﬁ
DESCRIPTION SECTION No, 1694 -
a. Hand Speciman: _
Groy, lowwmgrade metascdiment. —-_possible tillite, . —

iy, Microscople: ; '
“‘n nutoradiograph was prepared of s slab of this rock s but _cven after

90 hours there was no effect. on. tho,,,,i‘i.lm,,,1ndi_c,-_L,t1ngi_,_nQ____x_‘a_d_ipaq_t_iyity;_

at lonot in _the ares of the glabe e __u.., I
The rock .conointeo of large and small.. 1ock nnd minorul =frogments in a__
linpated muscovite matrix. It is believed to be a meta~-tillite oi‘ o

“granitic provenance. . The. coarser. fragm entB_-_&.I.:,GJLr_tu.al_llwun_so_.r_t.Qd,.._m

ongsular or brecelated and strained,_and _consist of quartz, mi crocline,
0ligoclase. and _granitic fragments in_a matri x of wellwcrystallized
frcoh muscovite, with conspicuous opaques, necondary rutile grains,

Romarks/Special Foalurps : .
Hetamorphie _grade_is _low--_greenschist facles. Raddoactivity mensured
in the area_must _be . a_mnnu_oifect.due _to_trace amounie of. radloactive

nineralno. : e

N.B.: Typewrltten report will foflow

{U\‘W\ oo B . : .
\jﬁz"’t i . : H.W.F_ander, HoSC-

£I5623
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GENTRAL MINERALOGICAL SERVICES Dato:_18th _March, 1970, _

=1 I‘.__S;AMI_?LE‘REIG’ORT {Mincralogy, Petrology, Ore Microscopy) . mENTITSfET._QSAj
JobNo. ___ _CMS T0/3/6G _ pate Recelved:___2/3/70
Roforence ._..._Verbal roquent == Mr, L.Denholm | yotasediment-
SampleNo..._ 2563 ... .. . . .. : ' mica schist.
Nature of Sample: . . llande-ppecimen_. . N
DESCRIPTION SECTION No. 1695

a. Hand Spocimen:
Yale_claatic rock == low-grade_ metamorphic with conopicuous heavy-:

mineral. layoring.___._____ S

an, Microscopic:

%\ autoradfograph with an exposure of over 90 hours: falled to reveal

any. centres. of radicaciivity.
Thin.rock_ia. ulmilur_.uto_zg62._thQuyLapprﬂcinb1y Lincrepgrained, so

that evidence of £il1litic origin is not as clecar—cut, In fact, in
wiew of_the. false-~becdded heavy_mineral layers, the rock is most

probubly. filuvic~glacial in origin.. It io_componed of poorly-sorted

angular. graina of quartz and feldosparp, in_a wide size-range, in a

well-linented muscaovite matrix. It bhelonga_to _the greenschist faclesn.

' The. heavysmineral layers_are compoped_of opaques (mainly magnetite),

tourmaline, _zircon, rutile (partly recrystalliged} and minor xcnotime,

RomnrkslSpocial Foaturos

Tha.. mnotima_ia_ponnihly_nignificmt.__aa_this_mlmml often contains
.some..{variadble) amounts of uranium. ,

N.B.: Typewritten report will folfow,
QT ' B - H.W.Fﬂ.nder, M.Scb
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~ Job No.__ CM5 . 70/3/6. . ... Date Received:__ 5/3/ 'IOn__'______ ' ,
- Roforonce . Vorbal: roqueut o Im.J.Demom___ Drill-cuttings.

CENTRAL MINERALOGICAL SERVICES ©° Dato_18th-March, 1970._
SAMPLE REPORT (Mineralogy, Petrology, Ofre Microscopy) _____TTFF'EATN_OE;@_
T, U 25647

Samplo No.. _.. . 2564 ..
Nature of Sample; . Drill..cuttingn_
DESCRIPTION SECTION No. e

a. Hand Spocimon:

o, Microacopic:
“rortion of the .pample. wan. cruuhcd._deuhinad aml,popamtod using TBE
(aGnE 9) e : _

The heavy.fraction.wos. tested for_radioactivity w,i.;h__a_sc ntillometor,
: ..but no significant_rending was ohtained.

r -.The heavy fraction consists mainly of opaques {(non_oxides, including
~magnetite), tourmaline, rutile, monazite, staurolite, zircon, xenotime
a ~ (trace),..und. amphibole, :

| -~ Monazite comprisea about 1% of the heavy fraction and occurs ag_ gz:ai_n_ﬂ
; -gonerally below tO.J.an in_niza,_howLxer,__thia_in.pmhably_not__ -
~maximun. size sinece th&_rnc]LhALhaen cmshed-

-

1N S

| J‘ Remarks/Special Fealuros

[ —_— -

? N.B.: Typewritten report will follow.

3 #1562 PR

i . H.W, Fander, M.Sc.
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| SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy) PETTET056.
Job No...._.CMS .70/2/25.... Date Recoived: ___18/2/70.
Roforenco .. Day. Book.No... 7815 _ 7 : Oxide layers in rock.,
Sample No.. M2 2558 . e e s i e i : .
Naturo of Sample: . Polished Section.w. e e
DESCRIPTION SECTION No,

CENTRAL MINERALOGICAL SERVICES  Dato:_20th_Febxuary,.1970.

a. Hand Spocimon:

b, Microscopic:
.The layers of opaques conglst _of grains of titaniferous hematite,

_showing complex irregular, often vernicular intergrowths with rutile,
‘and with exsolution_lamellae_of ilmenite,  There is a possibil ity

_that some _of the titanhematlte 1is intergrown with_pseudobrookite --

_the distinction between rutile and pseudobrookite In polished section

_is rather. difficult. ..
_In_either. case, the titanhematite-rut 11e_(p,r_ps,eudobrqoki,t,o ) inter= __
_.growths _represent_an exs oluti_cm_of_&_ti.j;_ani.f_ervousﬁphasn_.fnom a
_hemati te_aaturated_..wi.th_fﬂi_(ab.o_ut_lo%_ﬂ!i_.o?) . : _ .
. Detrital grainas of rutile also occur in the opaque layers. —

Romarks/Spoclal Featuros

N.B.: Typewritten report will follow. :
H.W,Fander, M.Sc.

£330




_ CENTRAL MINERALOGICAL SERVICES | Dato: 20th February, 1970.

e IDENTIFICATION () 5 77
SAMPLE REPORT (Minor_alogy, Petrology, Ore Microscopy) T Os_iﬁ

Job No. . CMS 70/2/25 . Date Recelved: _____~_18/2/70
Roferonce Day Book No. 7015 . _ ... . | Radiocactive Sample,

Samplo No... M1 2557 S
Naturo of Samplo: . -Poliashed Sectione ..

| DESCRIPTION SECTION Ne,
a. Hand Spocimen:

b. Microscopic:
. The main opaques are martitised magnetite and_complex -intergrowths of.

_rutile and ilmenite, with patches or detrital grains of rutile and __-_

_detrital zircon, . .
_There are very Bmall. patchesﬁpf an intensely-yellqgﬂﬁ;anslucent -
,ﬁmineral ;.in_one _case_this ocontains a semi-opaque _core, whi_ch._hagwf__
_optical properties similar to_that of pitchblende, This core is_only
..25.41in size, and a Vickers ) microhardness readinbﬁﬂﬁgﬁrathen_lgwwqu__
pitchblende.ﬁ_Another_posaibiliix_is hetafite, a comnlex uraniums
_bearing oxide.
It .is possible_that_most_of the radiocactivity is due to | aegondarx,,._,u

_mineralsg,_and_some U may_occur_in. goethije veinlg_ta. '

Remarks/Spoctal Foaturos

—An_ autoradiograph_should he prepared. tg_pinpoj,nt radiogg_tiye centres,.
-This _can be carried out _if authorized.

N.B.: Typowritton roport will follow, -

§15623 . ) _- H.W.Fander, M.SCO
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5.3, REPORT ON GEOPHYSICAL METHOD | : o
o . Do

“

PRELIMINARY REPORT ON THE RESULTS OF INTERPRETATION
OF TIHE AIRBORNE MAGNETOMETER AND SPECTROMETER SURVEY
CARRIED QUT BY GRD ON BLHALF OF LONGREACIH MINERALS

E N, L. IN THE_RADIUM 1LY, AREA OF SOUTH AUSTRALIA,
E The aircraft uscd was a Cosana 402, registration letters
; VH-BKL.
3 INSTRUMENTATION:
;g Equipment used during the survey was:- o ' _ ' B
- | |
| % i. A four channel Exploranium DGRS-1000 Spectrometer
) which has been developed to provide the mining
i*? industry with a system for obtaining precise
i quantitative radiocactivity analysis from aircraft
or ground vechicles.
'é The maximum capacity of the equipment is four
i channels. The four channels are:~
_j 1. Potassium 40.
i 2. Bismuth 214,
k 3. Thallium 208.
; 4. Total count or\integral.

Spectral interaction has beén'eliminated by using
specially developed techniques and equipmenﬁ, which

results in 100% discrimination bétween the three f

. -/2
»
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radiocactive elements in the case of secular

radioactive equilibrium,

The pulse height at the output of the detector

is maintained constant as a function of temperature
by using spectrum'stqbilization techniques,

As a reference source the radioactive isotope

Cesium 137 is used,

Integrated circuits have been used throughout the
system which resulted in a unique and small
package and also providing maximum reiiability;
All analogue and pulse processing circuitry has
been temperature compensated by usiﬁg the latest

integrated circuits.

Temperature compensated analbgué éomputer circuits
are used to eliminate spectral interaction resulting
in 100% discrimination. |

An A5Q.10 high resolution Fluxgate magnetometer,

The track of the aircraft was continudusly recorded

by a 35 mm. camera correlated to all recorder units

by a fiducial system.

es/3




iv. All magnotometor and spectrometer data was recorded

" on Mosoley 10 inch recorders,

v. The height of the aircraft above the terrain was
continuously monitored by a Bonzer TRN.70 Radar
Altimeter and recorded on an Esterline Angﬁs 6"

Recorder.

PRESENTATION OF SPECTROMETER DATA:
After thorough examination of all relevant data, the most
significant anomalous zones have been selected by the

author and are indicated on the accompanying maps.

DISCUSSION OF RESULTS:

For the most part, the arca is covered by alluvial deposits

which cause a reduction of gamma ray emission and effectively

reduce it to zero when the depth exceeds two tb three feet.
On thié basis, Snly areas where rock actually gutcrbps, can

a realistic examination‘df spéctrometer data be made. Since
there was the possibility that erosion by water might have.
brought radioactive material to the surfacé, the spectromete:
data was closely examined wherever a flight line crossed
a'water course. This, however, reVealed no anomalous

radioactivity.

;./4
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All the anomalies that have been plotted on the maps are
confined to a zone at the centre of the Western boundary
of the area. They are associated with outcropping rock
of reasonably intense magnetic character. $ince no
geology covering the area is available at the present
moment, no more can be said about tﬁese anomalies until

the magnetic interpretation of the area is completed,

W etV

I.A.B. McCINTYRE,

’3- :
T\') B Y .,\Jov\g‘)\uﬁ.
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SUMMARY

065

The exploration programme conducted in S.M.L. 274 between
March, 1970 and March, 1971, was designed to evaluate the airborne
radiometric and magnetic anomalies delineated during the previous

Year, and to investigate the areas of known copper mineralization.

Radon gas determinations and gamma ray bore hole logging of
percussion holes drilled during the previous year at the Mutooroo
Prospect, revealed a high level of radioactivity in ome hole. A
diamond drill hole designed to test this zone of high activity did

not reveal any significant uranium mineralization.

Ground investigations supported by an auger drilling programme
were conducted over the remaining radiometric and magnetic anomalies.
The presence of a well developed travertine layer over some magnetic

anomalies severely hampered this programme.

An integrated programme of geological mapping, geochemical soil
sampling and magnetometer and induced polarization surveys, was conducted
over the Lyndock and Ridge Prospects. A zone of highly deformed trachytic
lavas and tuffs, in the ridge area was isolated for testing by diamond
drilling. A diamond drilling programme consisting of five holes is now

in progress.
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1. INTRODUCTION

066
1.1 Tenancx

S.M.L. 274, which consists of 799 sq. miles was initially granted
to Longreach Metals N.L. on March 1st, 1969, $60,000 was to be expended
in exploring the area in the 1970-71 period.

1.2 Location and Access

The 8.M.L. area is located Just south of the o0ld Radium Hill Mine,
botween latitudes 32° 24' and 32° 50' and longbitudes 140° 30" and
144° oo,

Access to the area is by way of a formed road, which turns off the
main Adelaide - Broken Hill road some 4 miles west of Cockburn. The
formed road terminates at the Mutooroo Homegtead which lies in the north

east corner of the S.M.L. ares. Access within the area is by station

tracks.

1.3 Topographx

The southern half of the area is flat., The vegetation ranges from
open saltbush and bluebush plains in the centre of the area, to thick mulga

scrub with eucalypts and saltbush in the south,

The northern half of the area generally shows more relief. The
gently undulating plains are broken by occasional ridges of quartzite and
tillite. The Maldorky Hills in the N.W. of the area form the highest point
on the S.M.L. The forms of vegetation in the northern half of the area

are saltbush and bluebush with a fevw sparse clumps of mulgs.

The area is drained by a number of south eaéterly flowing creeks.

2. PREVIOUS WORK IN THE AREA

2.1 Geological Mapping

The northern margin of the area was initially mapped by R.C. Sprigg
during 1951. The whole of the area has since been remapped as part of the
South Australian Mines Department's mapping programme in the Olary Province.

This was conducted between 1967 and 1969,

The Mutooroo area was mapped by A.F. Williams. R.A. Callen re-mapped
the southernmost portion of the Ballara sheet. '

:

An investigation of mineral leases 3038, 3039 and 3040 was conducted

by N. Heims during 1956. An account of this work ig given in Mining Review
——

LT o —
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2.2 Geophysics

The area has been covered by aerial magnetometer surveys conducted
by the South Australian Mines Department and the Bureau of Mineral

Resources between 1953 and 1955.

3. REGIONAL GEOLOGY

3.1 Archean

The oldest rocks in the area are the granite gneisses of the
Willyama complex. These rocks outcrop in the north east of the S.M.L.
afea, and are inferred in the north of the area from aeromagnetics.
Associated with the granite gneisses in the Mutooroo Homestead area are

a number of north easterly trending amphibolite dykes.

The Willyama blocks are bounded by north westerly and north easterly
tending shears which are parallel with the Macdonald shear zone and the
Anabama Redan fault zone respectively. These are the major basement

lineaments in the area.

3.2 The Adelaide System

The rocks of the Adelaide system occupy a large triangular area
north of the Anabama Redan fault zbne, which trends almost diagonally
across the area. These rocks are complexly folded in the zone of adjust-
ment surrounding the Macdonald shear zone where it intersects the nose
of the north easterly trending Wadnaﬁﬁga Anticlinorium. The effects of
this are well illustrated in Fig.(2).

The main stratigraphic units present in the area are:-—

a) Burra Group(?)

This unit, which consists of interbedded conglomerates, coarse grained
arkoses and siltstones with trachytes, sodic rhyolites and associated tuffs,
oceurs as a north easterly trending ridge some 7 miles south of the
Mutooroo Homestead. The presence of the volcanics within the sequence
would suggest that this unit might be better grouped with the lower Callana
Beds, as the volcanics identified would appear to be the equivalent of the
Wooltana and Roopena Volcanics. These rocks are described in more detail
in (5.3.) below. This unit is apparently overlain by greyish phyllitic
siltstones with minor dolomite which are possible equivalent to the Rhynie

Sandstone,

b) Yudnamutna Sub Group

*»

This unit includes, tillites with some hematite lenses quartzites, dolomites

and siltstones. This unit overlies the Willyama complex unconformably in




3.3 Recent Deposits V 068

Much of the area is covered by a thin veneer of sand silt and

gravel with well developed horizons of calcrete.

3.4 JIgneous Rocks

a) Anabama Granite -

From the aesromagnetic survey, it is believed that the Anabama Granite extends
into the far west of the 5.M.L. area. Auger drilling in two locations in

the area has confirmed this. The granite does not outcrop.

b) Pogmatities

A number of small dykes of pegmatite have been found intruding the lower
Burra group sediments. The rock consists of pink plagioclase and guartz,

and often contains coarse grained ilmenite.

c) Diorite

A course grained altered diorite, occuring in a narrow dyke had been found
intruding the trachytes mentioned above. The rock is prihcipally composed
of oligoclase/andesine, leucoxenized opagues and chlorite epidote pseudomorphs

after hornblende. Minor malachite staining was also observed.

4. SUMMARY OF EXPLORATION BY LONGREACH METALS N.L. IN THE 8.M.L.
AREA PRIOR TO MARCH, 1970

An airborne magnetometer and spectrometer survey was carried out over

~the S.M.L. area. This survey revealed sixteen local magnetic anomalies and

two areas of anomalous radioactivity.

One of the areas of anomalous radiocactivity known as the Mutooroco
Prospect has been examined in some detail on the ground. Ground explora-—
tion included geological mapping spectrometer surveys and a percussion
drilling programme of four holes. Results of the percussion drilling were

encouraging and it was decided to retain the area for a further year.

5. EXPIORATTON TN THE YEAR MARCH, 1970 - MARCH, 1971

5.1 Cockrums Radiometric Anomaly

The Cockrums radiometric anomaly was confirmed on the ground by a hand
held B.G.S.-1 Broad Band Gamma Ray Scintillometer. The area has a relative-

ly thick so0il cover which obscured any possible source of radioactivity.

A series of ten Jacro Auger drill holes averaging 21' in depth

were drilled over the anomaly. Bottom samples were taken for radiometric

acrarr Pan TT N Mha AramnTina rrama maant 4+ Aireadannl Thenmlanadta an Qamtrd anw AP




the radioactivity is probably associated with a potassium rich

p__ortion of the Anabsma Granite. 069

5.1.2. The Mutooroo Prospect (See Fig.l for location)

Radon gas determinations and gamms ray borehole logs were carried
out on each of the four percussion holes drilled during January,1970.
The radon gas determinations were carried out at 25' and 50' levels
in all holes. The gamma ray borehole logs consist of readings
taken at one foot intervals to a maiimum of 501, The highest alphaparticle
activity was detected in hole 101.5N 101.5W. Gamna ray activity in this
hole was low. Details of the methods used and the results are given

in Appendix I.

DDH M1 was put down to 525' near 101.5N 101.5W to deternine the
radon source. No uranium mineralisation was detected in this hole

but several above background results were obtained from analyses.

Self potential, resistivity and gamma ray logging were carried.out'

in DDH M1. Minor variations in resistivity and self potential readings
are attributed to lithological characteristics. A peak radio-
activity of 290 cps was recorded from 56' to 70" The corresponding

analyses between 41 and 71 feet averaged 60 ppm (max 90 ppm) U308'

Results of this work are given in appendix 1.

The radioactive intersections are not econcmic however they are
above normal and could have provided sufficient accumulation of radon
over a prolonged period to explain the response obtained in the percussion

holes.

5.2 Magnetic Anomalies

The serial magnetometer conducted in April, 1969 (see previous
reports for details) revealed 16 zones which were considered to be

)
locally anomalous. The locations of these zones are shown in Fig.Z2.

5.2.1 Reconnaissance Invegtigations

Reconnaissance investigations, consisting of magnetometer traverses
with supporting geological mapping and soll sampling where soil cover
permitted, were conducted over all anomalous areag, with the exception
of the Ridge Prospect (see 5.% below) and the WMulgs Anomaly which could
not be definitely located.

As s result of these investigations the Black Hill, Peak Hill,
and Duffields South anomalies were not considered to warrant further
work.  These anomalies could be directly attributed to ferruginous
siltstones and B.1.F's in association with tillites and soft grey
friable siltstones. The Maldorkies anomaly was also written off for

lack of any geochemical or geological encouragement.

5.2.2. Auger Drilling
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The drilling programme was .carried out between 13.2.71 and 26.2.71
uging a Jacro auger mountqg Qﬁ'the back of a flat topped FWD Toyota.
Samples were taken from théugottom auger flight for assay for Cu,
Ph, Zn, Ag and Au. These results are not yet to hand.

Considerable difficulty was experienced in drilling the Paradise,
Great Eastern and Jubilee areas. Well developed silcrete and
calcrete horizons restricted the penetration of the augers to less

than 10 feet.

5.2.3 Conclusions

No further work is required in the Black Hill, Peaked Hill, Duffields

South and Maldorkies anomalies.

The Paradise, Great Fastern and Jubilee areas have not yet been
adequately tested due to the difficulties experienced during the auger

drilling programme.

The Duffields North and Central anomalies have been attributed to

lenses of ferruginous siltstone and B.I.F.'s in weathered argillaceous
and arenaceous schists. The €ockrums anomaly occurs on the contact of
a granite mass, The contact zone was found to be overlain by a heavy

red-brown clay horizon that could not be penetrated by the augers.

5.3 The Ridge Copper Prospect {(See Fig. 1 for Location)

The area of interest consists of a north easterly trending ridge, rising
150" above the level of the plains to the south. OQutcrop conditions in

the area are generally good.

5.3.1 Geology

5.3.1.1 Method - The Prospect area {See Fig 4.1) was mapped on
a scale of 1" = 400' by tape and compass from the existing soil
grid. The "drill site" area {Fig. 4.1 see inset) was mapped on

a scale of 1" = 100'.

5.3.1.2 Rock Types -

a) Arkosic congibmerates and sandstones

The conglomerates consist of angular quartzite pebbles with minor
shale  fragments in a matrix of chlorite and sericite schist. Heavy
mineral bands are common. The sandstones, which are compositionally

equivalent, range from coarse to fine grained types.

b) Quartz Muscovite Schists
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In general they occur as grey-green friable schists. ()7&1

Sedimentary laminations are retained in some areas.

In the drillsite, two types of schist could be differentiated.
i) Meta Volcanics

These are dark grey schists, commonly vesicular with quartz

and carbonate infilling the vesicles. The original rock was
thought to have been a sodic trachyte. (See Appendix II Sample
Nos. 15551 and 15548).

ii) Chlorite Biotite schists derived from silts and tuffs.
These are mainly greenish black schists, with grey interbeds
and occagional lenses of guartzitic pebbles and grit fragments.

(See Appendix II Sample No. 15763).

d) Rhyolites and Rhyolite Schists

The rhyolite is a fine grained blocky siliceous rock consisting

of pink and grey phases yhich define intricately folded lamina-
tions. The grey phase, which is more prominent appears vesicular

in some localities, When sheared the rhyolite forms a grey and white

spotted schist. {(Appendix II Sample No. 15553).

5.3.1.3. Structure

The rock mass has suffered intense shear glip folding which re-
sulted in a major horizontal anticlinal structure trending sub
parallel to the length of the ridge. This folding was accompanied
by transposition. Numerous small folds occur on the limbs of the

major structure.

A second episode of shear slip folding transverse to the first
episode has occurred in the drillsite area. The secondary folding
has been attributed to a strong horizontal movement to the southwest
on the Anabama Redan Fault Zone, which lies to the immediate south
of the prospect area. This movement resulted in a wedge of rock
congisting of quartz muscovite schist and chlorite biotite schist,
being forced between the competent conglomerate sandstone and
rhyolite masses. The chlorite biotite schists, being the least
competent unit present adjusted by flowage.

This same period of movement, resulted in dragfolding the sandstone
conglomerate unit in the east of the area. Synclinal remnants of
less competent chlorite biotite schist have been strongly deformed

as a result.
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a) Copper Mineralization

i) Veins - copper mineralisation in the form of malachite occurs
mainly within quartz veins., Many of the quartz veins also contain

hematite and magnetite with minor pyrite gossans.

ii) Malachite staining on shear planes within the chlorite
biotite schists and quartz muscovite schists. These stainings

are generally not associated with gossans.

Mineralization of this type is mainly restricted to the two zones
of more intense deformation. In the drillsite area the malachite
tends to be concentrated at the base of the trachytic volcanics in

the gritty chlorite biotite schist bands.

b) Barite Mineralization

Barite occurs as irregular veins up to 2' in width. The barite

veins tend to be localized within a sinuous zone of chlorite

biotite schist which run from around 288E/114N to 324E/102N. A

second zone of mineralization occurs in the sandstones conglomerates and

grits around 116E/124N.

¢) Fluorite

Fluorite has been observed in two locations in the area. One
fluorite vein at 324E/90N is 1' - 2' in width and appears to be
somewhat irregular. This vein is at present being worked by a
prospector. The other occurrence of fluorite is at 260E/100N.
Here the fluorite occurs in a 2' vein with barite, gquartz and

malachite. The mineralization cannot be traced along strike.

Geochemigtry

Method

The area was soil sampled on an 800! x 200! grid. In the drillsite

area, the sample interval was reduced to 400' x 200',

The samples were sent to Geochemical and Mineralogical Laboratories
Pty. Ltd. where they were analysed for Cu, Pb, Zn, Co. The results
of this work are shown in Figs. 4.2.1 - 4.2.8.

Geophysics

5.3.3.1 Magnetometer Survey

Magnetometer traverses were run.over the prospect area at 800!
intervals using a Sintrex MF2 fluxgate magnetometer. Readings were

taken at 50' intervals. The traverse spacine was madnnrad +a ANOI
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073

These results were plotted as a series of raw data profiles

(Fig. 4.3). No diurnal corrections have been made to these

results, and no attempt has been made to tie in the traverses.

5.3.3.2 Induced Polarization Survey

An induced polarization survey was undertaken by Heinrichs Geoexplora-
tion (Australasia) Pty. Ltd. between the 6th and the 28th November,
1970. The equipment used was of the Geoex designed multiselectible

frequency type. Frequencies of 3.0 H, and 0.3 H2 were employed.

2 }
The spreads were run using a symmetrical colinear dipole configura-

tion with either 5 or 7 current electrodes per spread.

Mifteen lines were run using a 300' dipole spacing. Two
additional spreads were run on 172E using a 150' dipole
spacing. The data is presented in the form of contoured

sectional dataplots. A plan of the I.P anomalies is

given in 4.4.

Costeaning

Three costeans were dug in the drillsite area. These were located
on lines 184E, 180E and 172E in an attempt to find a basis for

detailed correlation with the later diamond drilling.

A fourth costean was dug at 116E/124N to ascertain the extent of

barite mineralisation in the area. One 18" vein was exposed.

Discussion of Results

The I.P. sufvey revealed moderate to strong well defined anomalies

on all lines surveyed.

The most significant of these I.P. anomalies are those located
between lines 180E and 196E. These anomalies coincide with the
known mineralisation in the gritty chlorite biotite schist and its

possible extensions.

The I.P. anomaly on line 172E coincides with a sharp magnetic
peak and a zinc anomaly. This area is believed to contain a possible
shear zone and/or anticlinal axis. This anomaly was strongly

recommended for drilling by Heinrichs Geoexploration Pty. Ltd.

The I.P. anomaly delineated on line 164E does not coincide with

either a geochemical or a magnetic anomaly. The I.P. anomaly may straddle

the rhyolite/chlorite brotite schist contact.

|
|
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response. This possibility is supported by the strong magentic

response of the conglomerate gandstone unit. ()7h§

Dlamond Drilling

A programme of four diamond drill holes was designed to test the
zone of known mineralisation located between lines 180E and 188E.
The sites of these proposed diamond drill holes are shown in

Fig. 4.1. An additional hole has beeun proposed to test the I.P.

anomaly on line 172E.

DDH M2 was drilled to a depth of 448'4" at an angle of 450

{see Fig 4.5). Copper mineralisation mainly in the form of
malachite was encountered in the intervals of 134'0".-.152'9", 186'0"-
206131, 239'0" ~ 240'0", 249'3"-252'0", 259'9"-269'0", 328'0"-
331'0" and 428'11"-429'5". The drill core was split and sent to

Geochemical and Mineralogical Lahoratories Pty. Ltd., for assay

for Cu, Pb, Zn, Ag, Au. Full assay results are not yet to hand.

Due to the heavy core losses in DDH M2, a second hole — DDH M3,
was drilled from the location at an angle of 55° to a depth of
4471'8" (see Fig 4.8). Copper mineralisation in the form of
malachite was encountered in the intervals 186'6“—187'3", 204 18—
239'0", 243'7"-248'4", 297'7"-300'6", 329'9"-330'0". This hole

has not yet been assayed.
A third drill hole, DDH M4, is in progress.

Lyndock Prospect

The Lyndock prospect is located 9 miles south west of the
Mutooroo Homestead (see Fig 1). The area is located on the
northern flank of a low BEast-West trending ridge. Outcrop in

the area is generally sparse.

5.4.1 Geology (Fig. 5.2.1)

The main rock types present are:-

a) Soft grey friable phyllitic siltstones — these occasionally

contain limonite pseudomorphs after pyrite.

b) Fine grained buff coloured micaceous felspathic sandstone

{see appendix II Sample No. 15550).

¢) Grey micaceous carbonate rocks. This is a microcrystalline
carbonate rock with large conspicuous phengite porphyroblasts.

(See appéndix IT Sample No. 15549).

—

d) Brown to buff coloured massive dolomites.
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Copper mineralization in the form of malachite occurs in a ()7’
number of guartz. veins in the area. The gquartz veins are
parallel with the overall strike. Minor traces of malachite

occur in the sandstones surrounding the guartz veins.

5.4.2 Geochemistry

Five soil sample traverses were run over the area. Samples
wvere taken at 200' intervals initially. The sample interval

was later reduced to 50' over the strongest I.P. anomaly.

The samples were analysed by Geochemical and Mineralogical
Laboratories Pty. Ltd. of Sydney for Cu, Pb, Zn and Co. The
results, which are shown on Figs 5.2.2 - 5.2.4, revealed no

significant anomalies.

5.4.3 Geophysics

5.4.3.1 Magnetometer Traverses

A number of magnetometer traverses were run over‘the,gridded
area in the hope that these would aid in geological interpret-

ation. The area was found to be magnetically flat.

5.4.3.2 Induced Polarization

in T.P. survey was carried out by Heinrichs GEOEXploration in
conjunction with the survey of the Ridge Prospect. Five single
spread lines were run, two with a 150" dipole spacing, and three

with a 300' dipole spacing.

The results of the survey are shown in the form of contoured

sectional data plots and on plan (See Fig 5.3.).

The survey revealed a south westerly trending zone of strong to
moderate I.P., anomalism on limes 100E, 108E and 116E. The
causative body was found to be a narrow steeply dipping zone of
schists. These contained limonitic boxworks, apparemtly after
sulphide. This material assayed 66 ppm Cu, 8 ppm Pb, 40 ppm Zn
and 6 ppm Co.

A weak zone of anomalism was located on line 124E in the vicinity
of 106N. This anomaly coincides with the known mineralized quartz

veins,

5.4.4 Conclugion

The limited size of the known mineralization, combined with the

lack of sienificant ceovhvsical and seochemiecal resnnanses Ad a—
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The strong L.P. anomaliﬁézph lines 100E, 108E and 116E are

almost certainly'caused55§ pPyrite, hence, no further invest-

igation is warranted.

FUTURE EXPLORATION IN §.M.L. 274

1) Diamond Drilling in the Ridge Area

The present drilling programme of five holes will be completed. The

need for additional drilling will be assessed on completion of the

Present programme.

2) Sedimentary Uranium

The sedimentary environment in the Murray Basin to the south of the

(076

Anabama Redan fault zone, is thought to be suitable for the deposition

of sedimentary uranium because:-

a)

b)

c)

d)

the area forms part of the shelf of the Murray Basin.
The area would probably have been a low plain drained
by braided streams. Deltaic and lacustrine environments

are thought to have prevailed.

the sediments would have been derived from thé Archean

rocks of the Olary province.

leaching of the Archean of the Olary Province over the
long period available could result in uraniferous solu-
tions being formed. Uranium could have been precipitated
from these solutiong under. the envirommental conditions

envisaged.

the sediments are believed to be relatively undisturbed.

A programme of deep rotary percussion drilling is at present being

considered to explore this possibility. Drilling will probably be

concentrated around the Qlary Creek, this being the largest creek

in the area. Holes would be drilled to a depth of at least 200!

and would be tested for radon and gamma ray activity.

A. EDWARDS
Hesgident Geologist
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