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INTRODUCTINN.,
During the past three to Tive years small snowmnts

of oxidized copper ore have been reporied from verious locelitles

in the Jomes panges to the west of Allce £prings. buring a

£ this year informaticpocn

4

C'

visit to Alice Springs in July ©

these deposits wes obtained

A. Do ¥. Belly and 1%t is conslde red thet potentially they may'

3 Bell has been instructed to

-

e

be of considersble imnortance an

investigate them further.
the deposits are brisfly discussed in the monthly

rort By Bell dated 3r¢ July, 1953, In this report he

e
states that the rocks %o the west of Alice Gprings, vhere

imestones ace developed only on a comparatively small scale,

are not likely to conbtain ove deposits to the extent of those

+to the ezcst of Alice Spriﬂgs nere extensive limestone deposits

0CCUT. Thig concept 1s& d*ﬂc sged belol,

CENTLNGY
Very good serial pholographs exist of this area,

But mapping carried but by G. F. Joklik in 1951 does not extend

to the region under discussion..
As described by Bell the succession is &S follows:

Ordovician shales, sandstone¢ and limestones are

conformably underlain by green snd purple sheles which are

balleved by Bell to be of Cembrien age, Girvenella have

been found within limey bands in the shale. Beneath the green

and purple sheles are bsnds of. limestone containing Collonie

which sre underlain by a considerable thickness of curraont

bedded znd arkosic sendstones which ove believed by Bell ¥o

»

form the bage of the Cambrion.

Anparently conformably underneath thesse formations
Pi ¥
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gre considsrable thicknasses of dolomltic Collenia limestoncsg

tneluding the Bitter fprings Formatlon, These beds ave uwnderlolin
ty the Heavitree Quartzite.

Pell states that the copper which has been repowicd
from Oven Springs snd from feveral other locsllties all occurs

-

within Lthe green anu purple shales immedistely overlying the
Collenis dolomite of the Cembrisn, Pince there iz no evidence
thet igneous sctivity has affected thess rocks, it seems likely
to the present writer that this mineralization ig of syngenatic
origin. Thers is 2 very marlked sinilarity between tho
styratigraphic succession In this erea snd that of the Belgien
Congo where ore 18 sssoclated with beds mécurring close GO
Collenin limestone, The current bedded erkosic formztions g?é

o those found in Bhndesiaz ?ﬂd there is a world-wids

X

qLiL“ sipilar %

sasociation betueen arkosic scdiments and syngenetic coppery,
ursnitm and other eclements.  Interes 1ﬂ1%9 ‘Eell hes reporied

the pf@eence of nickel in what he regerds es the samo stratigrephic
hWorizon to the ecast of &lice Springs. Copper-nickel associction

eguin gives the ssgwe impression of $JﬂﬁCﬁOtlb origin snd 43

The present suthor has nob sgen these deposits, bul
it ig chaypacterd stié of syngenetic oﬁe'cccuTring in shales to ﬁe
very inconspicucus under leaching ccnditions and ke would like
to have the opportinity to make a brief inspaction of tha area. ,
Should this inspeéﬁiaﬂ lead to igvnurable rezults it is '

gibla

[
(5

hat this area shoulé be investigated

l:‘i

considered quite po
by the Euresu for the posrille occuvroncr of extensive coppey,
cobalt ond uranium deposﬂ%so

From o general geologlcal point of view the conditvlons
of s@dimeutatian are guite similar to those of %he Rhodesise
Katanga belt and asre therefere Interssting. Very probably
only e weak minerelization cccurs but it is the type of
geological set-up In which sowe of the best deposlts In the
world are fouwnd, X

Bell’s monthly report referred to sbove was written
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with the thought in mind thet the copper in these beds was of

eni""nmti origin snd that lerge ep

=

tgenstic deposlis might

be localized by the thick limestone formations occurring to

ve post of Alice Springs,  This view was alse erpressed to

the writer verbally in Alice Springs.

it is considered, however, that there is no evidence

of the existence of a post-Cembrian veriod of netallogenasis

ociated with orogenie and mosmatl

£3
0
w0

-

ocourring in dolomitlic snd limey foci
euple evidence of thelr e?ﬂsﬁcrc ab .

envichment rather then inpovishment i

sctivity in Central

c
australime. Additiemally, 1% is to be noted that copper depoalts

s nlmost Inveriably show
the surface, surface

s tre rule. Since

virtually all these avrcas have teen prospecied, obvious cigns
of extensive copper mineralization would have been noted in
the post. 7t 48 within the sgndy and slatey formations

that lezchirg takes plsce and importa

- 4in these Tormations might easily esca

Q

apparent occurrence of the coprer in
§s considersd to be of
with Rhodeslia-Eatangs.

Although it is not mentl

stated verbally thet he ha 1sidere

a c
deposits were similar 4o those at Yanefl

but had tentatively rejected this vie
importance of the mﬂﬂﬁ@flawné nga ar
of the James Range deposits Is we ell W

discussiong with L. C. Hoskes it seew

a correiztion bhetween thp copper-bearing belts of the Jomes Range

ané beds noted by him in the Jerveis

Springs.

Conberra,

24th July, 1953

ce unnoticed. The

Ly

one stratigraphic position

great lmporis nee in suggecting an anology

oned in his report Bell

d the possibility that these

i10ld and in Rhodesls,
Yo In view of the

e2, further investigation
srrenfted, TFrom verbal

s possible thag there 1o

nange to the east of Alice

4
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Cede Sullivane

In accordance with the intention expressed in the above
note, an inspection of a part of thls ares was made, mostly in
:ompanyuith AeDeile Bell, during the period 12th to 416th September,

953

The result of this inspection has been to confirm in the
writers mind that this province is worth a good deal more
investigatlion for bedded copper ores. Other valusble retals such
a8 nickel and cobalt could also be present, although to date,
only copper and traces of nickel have been found.

Halnly in the course of hls search for underground water
supplies, AsDeie Bell has gathered a good deal of stratigraphiocal
information about the province, building on the pioneer work of
i‘adigan (1932) and the later work of Jeoklik (1951) carried out
further to the east. The stratigraphic and general geolocical
dnta given here hsve been supplied mainly by Bell.

The writer Inspected only the Jay Crocky Areonga and Owen
Springs aress and his views are malinly cerived Ironr what he
observed in these locallties. However, Bell reported verbally that
copper is also xnown to occur at several other localities and he
has been instructed to compile these on a plan, together with what
is known of the geology of the district. X

Jay ireek

Bell reported large gossans frox this area and these were
inspected by the writer. It was found that limonitic roci, containing
in places, up to 2C percent Fe, extends for some miles and
apparently forms on the lower dolowite which is thought to be
upper Proterczoic or caxzbrien in age. The limonite is essentially
not cellular but is massive, nodular, coneretionary or bvotryoidal,
showing in the writers opinion, that it has been transported in
solution, not formed in situe. There are no signs of copper
rineralization aasociated with: these gossans and the writer does not
anticipate that much copper will be founi bensath thems It ia Juss
possible that these outorops represent concretionary sedimentary
iron ore, but it is considered far more likely that they are the
oxidation product, in a neutralizing environment, of pyritic
dolomrite or dolomitic shales. 7The botryoldal limonlite and the
uneven distribution of ironpoint to this,

The ferruginous beda are considered to be important only
in so far as they indicate that to the writer that, during the
deposition of the beds, conditions were sultable for the
agcuwrulation of sulphides. Payable bedded copper ores are generally
low in pyrite content.

Areonga

nesr Areonga ;.ission, an outpont of ilermanmsburg, the
noted native painter, Albert amatlirs, alded by his nurerous
relatives has gouged a Lfew hundiedwelihts ol chalcocite and
carbonate ore, wostly froxr the steep alde of a jorgees Chalcoocite
pccurs here in lurps and concretionary waeses up to 1 1be in
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weight over a width of sbout 20 feet. The ore occurs in a highly
fractured gone which lies on a lmown fault or major proportions.
The ore occurs in a body of slumped and leached rock which appears
to the writer to lie in a former channel of underground water
circulation; possibly, it was a point fromx which, during a more
Pluvial period which 18 known to have occurred in Tertiary times,
a spring issued from the hillside. It is reminiscent of the
copper—-bearing oring issuing from a sirilar valley side near
ufulira, Northern Rhodesia, which was what first drew attention
to the possibilities of that large deposit. The outcrop of the
copper—bearing arkese which is the uafulira orebody, was almost
corpletely leached of copper and looked most unattractive to the
casual observers

Chalcocite has also been mrined by lamatjira from a
second breccolated zone which crops out on the side of a steep hill
some hundreds of feet from the first showing. It is considsred
probable that these deposits have been formed by deposition from
circulating underground water and that their imrportance is to
indicate that copper is5 present in the beds through which these
waters have been circulating The showings suggest too, that it
might only be where such fcatures as springs or unusually rapid
erosion have occurred that obvious sigzns of copper mineralization
might be found. Deeply eroded gorges and steep hillsides are
suitable places for the occurrence of springs.

On the side of a long ridge, about 200 feect to the west
of the gorge, the aborigines nave made a cutting into a bed of
claystone in which they found trczces of copper carbonates as well
as sxall arounts of chalcocite. Careful exarination of this
rock reveals the presence of very srall maroon, purple and
black dots of "limonite", arranged along the bedding plane, and the
presence of copper together with the virtual absence of ferruginous
gossan, suggest that these casts are remnants of copper minerals,
possibly chalcocite. The appearamce of this leached rock reminded
the writer in a general way of surface showings of the Roan orebody
in hodesia. But, although he feels it to be very likely that this
bed at Areonga contains disseminated copper minerals, he is unable
to predict that they are present in payable quantities.

The rock dotted with limonite casts was found also, some
hundreds of feect further along the ridge, but there was
insuffiocient time to follow it systewratically.

The bed discussed above 1s part of an arkosic sequence
lying above the upper doloxite described in the report of culy 2Lthe
The dolorite is rici: in limonite in this locality. Arkoses
are comronly associated with syngenetic copper ores, especislly where,
a8 in this locality they are stronygly cross-bedded, and slurping
i8s comron. 'These features have been widely noted in ''hodesia by
VeGe Garlick, Consult Geologist, =2hodesian Selection Trust
{ Personal Comnmunication)e They were also observed at ufulira
by the writer,

Bell informs me that all of the copper showin;s in the
district have been found to occur in or about the one stratigraphic
position, s situation which is common to syngenstic orcs and
is thougzht to be of considerable significance. The ores are
associated with shore-line facies.

OW, 3

At Owen ourings thin layers of chalcocite as well as
carbonates are found in a fine-rrained sediment which is again part
of the arkosic secuence. Traces of copper have appsrently been
known for years to occur in s mrall creek wiich parallels the strike
of the sedimrents. This lateral creei runs into a large strean
channel which has cut a deep gorge at right anglea to the strike.
Itis thue possible that this exposure is due to unusually rapld
erosione.

Only half a dozen pits, 1 to 3 fecet deep, have been
suri: in the bed.of the & trear over a length of pcrhaps OO £t



No attenpt has been rade to expose the width of the bed by
costeaning, but it scenms unlikely that it is more than 40 f£t.
llowever, coarser grained beds overlying the shale, appeared to the
writer to show signs of having contained sowe copper.

In two of the pits, chalcocite ore which might assay
10 to 15 percent Cu has been found, but it appears to be confined
to stresks only a few inches wide occurring along the bedding planes.

Disserinated chalcocite is also present in flakes and 1t
is dirfficult to guess whether material of this type containe payabdble
copper or note In one specimen, a thin layer of chalcopyrite
erbedded in a wider band of chalcocite was observed. This seems
to indicate that the chalcocite streaks, at least, are secondary.

In the Owen Springs deposit, certain types of "lironite"
can be observed grading into chalcocite and into copper carbonates,
froxr which they are being derived by leashing ¢ oxidation. These
could he used as a guide in searching for further ore.

The few skilled observers who have seen these deposits
in the past have not becn impressed by the szall amounts of
copper they have been able to observe in little cracks and partings.
There are no fissures, gangue mrinerals or “lodes" in the
converntional sense. Io gossans are assoclated with the copper. As
a result, the area has received little attention.

The writer has little doubt, however, that these are
disserinated, bedded, essentially syngenetic, deposits which in
Rhodesia~Zatanga ¢ elsewhere, produce big tonnages. As in
Rhodesia, a desert period preceded the present sub-arid canditions
and is now evidenced by fixed sand dunes. FPreceding this was a
wet period, during which lake deposits were accurulated. Arid
conditions are especially sultable for deep leaching of copper,
and the experience of Rhodesia (S5ullivan, 1953) shows that under
these oonditions, copper disserinated in beds may be alrost
cordletely removed by leaching, leaving only barren—-looking rocks

Copper may be found at the surface, only in recently and
rapidly eroded areas.

It is considered that the district warrants a good dsal
of closer investigation as a possible source of copper, and perhaps
of other valuable metals. The odds right be falrly long, dbut the
prize could be very bige

Joklik, GeFep 1951 Geological Xeconnalssance of the south-western
Portion of the HeTe Bureilne.Resourceiuste,
Records 1951/T.

fadl 8n, CeTepsi952 The (Geology of the i.esiern iachonald Runges,
Central Australlae uarte oursGeolsS5ocelonde,
88, DPPe 572‘?110

Sudlivan,CeJes1953 Report on Tour ibroad, July-Decerber, 1952,
Bure. in. @esource Auste, records 1953/L40.
(see section on thodegia-liclgian Congo)
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