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: The period 7th to 28th January, 1951 was spent at
Selwyn by the writer: approximstely one week was spent in
preparing a semi-regional map at a scale of 1 imeh to
feet (Plate 1); one week was given to mapping a smaller
aree at a scale of 1 inch to 200 feet (Plate 2); and the
remaining time was used in preparing & geological map of the
mine area at a scale of 1 inch to 4O feet (Plate 3), level
plans have been constructed showing what are considered to be
the broad outlines of ore arrangement and structure snd a
aumber of sections have been constructed. Nineteen plans
and sectiong illuatrate this report.

Twelve typical ore snd rock specimens were studied
in thin asection and the information obtained has been
ineorporated in this peport,

~ As g result of the work outlined above, it was
found that the primary ore is a diopside - scapolite-calcite
roek, carrying chaleopyrite and amall quantities of
pyrrhotite., It i@ considered that the ore has been produced
probably by the metamorphism of lime and magnesivn carbonates
which were intiroduced into the ore-zone, probably by the
ageney of a basie intrusive, now s hornblende rook. The
@ﬁgpe» and gold are also thought to have been introduced by
this dyke. -

The ore is localised in & crushed zone, probably
produced by faulting. 7The ore obtained from the surface to
& depth of approximstely 200 feet, filled a fracture in
black slates and cherts and yielded 250 to 300 tons per vertical
foot. Little replacement of the beda took place. From the
200 £t. level to the 600 ft. level, copper-bearing material
replaces beds within the crush zone, and, in places, the
known copper-bearing lode sggregates 5,000 tons per vertical
foot, The plans and sectlons show that the ore maey be arranged
in beds (within the crush zone) and that thess beds dip and
piteh in accordance with mapped bedding atructures in the
vicinity. The work carried out atrongly suggesis that an
older group of rocks, lying beneath the black slate-chert
group, has been selectively replaced. The unfavourable
Younger roecks crop out in most of the crush zone, but, over
a length of more than 1000 feet, mostly to the south of the
mine, it seamz that the underlylng group could be tested
relatively cheaply.

The longitudinal projection (plate 18) shows that
mining and exploration were probablyearried out without an
adequate knowledge of the factors controlling ore deposition
and that the drilling at Ne.6 lsvel (bottom) did not test the
beds which had been moat productive above.

S The sections show that copper mineralization has
oceurred in beds aggregating more than 500 feet in thickness
and that in most cases, some mineraligation was found ir
these beds where they were tested within the crush zor
Since much of the testing was apparently nmet gusded °
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adeguete understanding of the orebody, there is s marked
posegibility that, where the older rock growp intersects

the crush zons, there may be very extensive copper
mieralizetion in areas not yet tusted. From the sections
it will be seen that there is ample apsce for deposits of
the order of 10,000 tons per foot or more.. OUver some of the
"Likely" areas, copper staining and marked crushing lend
sncouragement, but there are no outervps of an impertance
comparabls to that over the known lens, 4dditionally, small
copper depoRits are much more common than large ones, a poing
which needs little emphasis. ’

The structural analysis of the deposits worked show
that much of the production must have come from one rich lens
(No. 3) which was formed by the replacement of & particular
growp of beds. it bas besn assumed by previous investigators,
including the mine operators, that the high-grade ore won at
Kose 2, 5 and 4 levels was due to secondary enrichment.,
However, No.3 lens, the main producer, was comparatively high-
grade even at No. 4 level, where, it seems, the ore was
entirely primary. 7The exploration at Nos. 5 and 6 levels
did not test the downward extension of Ko. 3 lens and thus, it
may not be correct t0 assume that the ore revealed in these

4vels represents the overall primary grade. The general
~Baracteristics of the depoait are not favourable for secondary
sulphide enrichment (MeKinetry, 1948, pp.251-257)« 48 far as

- ¢ould be ebserved in the ore from dumps and for dismond drill

cores, the pyrite content is low and abundsnt calelte was
undoubtedly present at the rich No. 3 level and above,

There is strong evidence that the main orebodies did
not outerop, yet, & simple calculastion will show that, for
the ore mined &t Nos. 2 and 3 levels to have been formed by
secondary enrichment frow ore of the grade exposed in Hos. 5 and
6 levels, the denudation of & very considerables column of
ore would heve been required. The anslyeis suggests that thie
colunn of ore has nover existed. \

With copper deposits, there is salweys the possibility,
even probability, that at leaat some secondary enrichment
has $aken place, Frobably there was some snrichment at Eount
£lliott. However, it is probable that No. 3 lens had &
primar; grade in both copper and gold well above that of the
ore <.ipbsed in Nos. 5 and 6 levels., Additionally, the gold. :
ewpper ratle. may have been higher in this ore than in other
~mpes exposed in the mine workings. b

Variation.in the metal raties of different replaced
beds has been well austhenticated at Broken Hill and is
perhaps to be expescted on account of the fact than an
eavironment favourable to the depusition of ons element, is
not necessarily favourable for the deposition of gnother.
These considerations suggest that bigh-grade primary ore may
be found down pitoeb in the beds which ylelded No. 3 lens,
and that other high-grade primary lenses could exist in thehbres.

- The above considergtions are of importance in
assassing the posasiblilities of the ares, but the examination
carried out to &ate has been relatively brief and the
following peoints call for further study.

(1) The relationship between the ore and the younger
and older rock groups must be checked. Lif, as ia suggested
at present, the replscement ore is largley confined %o the
Older groupy ciuances of finding wore ore are thereby increased.

- {2) The nature of the "erush zone" reguires further
inveatigadisn. At graaﬁﬁ# it is surmiged that the orush sone
is s normal fault, but this requires further study. The zone
is wide and 1t would be importent to establish more sccurately
the 11&3 or lines along which the major dislocations mey have
geecurred. :



-3

| (3) Further informstion on the relationship of the
amphibolite “dyke™ to the ore is reguired, '

It cannot be doubted that, if further study, and
poasibil y . exploration, are undertaken at Mount Elliett, a
much clearer pieture of the ore deposits will be obtained,
and some of the present deduections may have to be revised,

However, on present knowledge, the aves is
distinely promising and warrants further sttention. It is
promising in the sense¢ that large non-outoropping orebodies
izaéﬁﬁﬁaaar bere and itbis possibility has not been adequately
tested, : "

The Mount slliott Wine, nsar Jelwyn, Gueensland,
has produced 264,007 tons of ore containing 9.3% copper and
Le# dwis. gold per ton (Honmen, 194l). Investigstion of the
Mt, Elliott Compeny's asssy plans &8 well ae of sll other known
data by A.H. Dutton (1950), on bahalf of Broken Hill South
kimited, showed that at the LOOft, and 550 ft. levels, copper
wineralization occurred over an area approximately L0 ft. x
300 fte., the grade being somewhat below 3% copper. The richest
ore waa won from above these levels. The report contains much
basic fectual information which will not be recapitulated in
the present deseription. Much of the information has been used
ia the preparation of the mine plans and sections agcompanying
this report.

Sinece it is not now possible to enter the mine,
relisnce had t0 be plmeed on surfece mapping and on such
limited geologlical information as was receorded on the old plans.

Ao area 9,000 feot in length mnd 3,000 feet in width
was mapped on aeriasl photographs enlarged to & scale of 1 ineh
to 40O feet (Plate 1). An areas 3,600 feet by approximately
3,000 foet was mapped at 1 inch to 200 feet (Plate 2) and a
gga%lﬁf area around the mine itself was mepped at 1 ineh to
7 TE8%.

Geologlcal meps oOn & scals of 1 inch to 50 ehains
( Honman, 1941) are available. The mapping is of good
stapndard for the time spent in the area and was mostly carried
out by Lickineson and Clappison. 4 large number of faulbs,
postulated by Honuan, are only diagrammstic representations
of an idea and e¢sa parely be found in the pomitions shown on the
plan. .

Of major interest from the point of view of the
present investigation is Hommen's (ppe 4 - 5) classification
of the majin rock groups of the area. His clsssification ig:~

Recent Alluvium .etc.
Cretaceous Gandastones, slates gnd

conglomerates.

Intrugive Younger granite and pegmatite

Contact rocks Resembling
\Altered Sandatones Mount Ise Series
idmeatone )
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; | Blaten fioldiers Cap
rosks

{ Amphibolites and aschiste)Series
% &%himu JResembling
jKalkado

g&mﬁm guartzite }Rmmmmm,g

(Gneinses  Kalkadoon~
Jhrgylla Series

Dupring the present exsmination it was foupd in
agresment with Honmen, that the group mapped by him as achist
and gueies ia gertainly older than the emphibolites snd blgek
slates of Honman's Soldiers Cep series. The schiats and
gneissen have been subjected to much metamorphbism, faulting,
folding and quarts injestion; these processss have been
muoch less sctive in the black slate volcanic group. It
aleso sooems likely that there is an uncoaformity between the
two groups, This pointy, which is importaat;.hss not been
finally established and requires further investigation in
the field. The lmpertanse of Lthis matter lies in the faet that it
is thought that the ore deposits may be coufined (o the older
group of rocks and that the younger group, which outerops
aleng the ore~bearing sone, wmay thusprevent ore fromomtaropping.

It is now proposdd to describe the semi-regional
mapping carpied out during the present examination.

Shown on Plate 1, are two distinetly different
roeck anits.

This i8 exposed in the south-western portion of the
area, The posks here, may perhape be correlated with the rooks
mapped along the eastern portion of thaz aren, but this
eerrelation is not fiually estabRisbed.

The oldsst mapped membar of the group 18 & questse
felapar poek. The reok was delinitely originelly sedimentsry
and ocsurs in bede, usually about & inebes Shigk. Durlug the
field muppiag it wie thougit thet the rook miyht be an
altered dolomite mud i% will Be spprecisted later Lbat thie
would have Led mush significanve. However; BlerosGopie sxemia-
ation (speeimens By 22, 20, 62) veveals oo sigs elearbonate
minsrals andé sbows thet the rocks evnaistes of quarts and & very
elowdy sitersd mioeral, taken %o be Felspar. I8 205G VRBGS,
the felenas sgatent i8 &« Bigh s 80 per eents Tie epigin of
this rock is not clear. Only very weathered speciiena Trom
the surface have been obtalned, a fact which hampers micro-
sgopie examination., The roek could be regarded as a sandy
shale which had been felspathized by granite-~forming agencles,
a8 an &altered tuffacecus rock, (sepecimens were shown to
Ashe Upiky and he smys they are the Swedish bhalleflinta, akin
to leptite or altered tuff), or as an sdinole~like rock,
formed by the albitization and felspathiszation of shaly
sediments by the influenge of basic intrusives. Specimen 9,
collected along the western margin of an amphibolite, about
the 5400 feet Borthemest of the mine, shows the samg Wepath-
igation wffeag. 4% this peint, vhich is in the younger growp
of procks Aegaribed below, the zons of rock alleration on the
edge of the dyke is only sboul 2 feet wide. It ia possible that
the basic roeks, which have effected only limited felspathigation
in the younger group, have had a wider influence in the under-
lying group. This point will be explained later.

Confommably ¢veriying the quartz-~felapar beds is a
mica schist formation (Gpecimen 27). Some of it is quartze
mussuvite schist, some contains well developed crystala,
metumerphic in form, of what may heve been chisstolite.
These erystals are now replaced by hematite.



Some members of the mice eshist formation contain
up to 6U per cent. muscovite and may be regarded as phyllites.

The beds ccoupying the eastera portion of Flate 1
were called phyllites by Clappison. They are rather more massive
than the beds just described and, in places, may be sheared
guartsite. They are resistant to wathering and form promineat
lines of hills. It seems probable however, that, as
suggested by Honman, they belong to the older rock groupe.

Jounger Oroup

This group is in marked contrast to the other and
is characterised by its volcanis affinites. The roeks shown
Proadly as "wvolcanics" (Plate 1) consist of flows, 5 to 20
foeet in thickaess, alternating with cherts and blask slates.
The flows exhidit pillow strusture and bence are probadly of
submarine origin. One specimen (No.47) exsmined under the
microscope contained fresh acid plagioclase, quartz, biotite,
and chlorite and is thus a comparetively aclid type of rock.
The rook 18 notable for the fresh state of the felspar
and the relatively unaltered state of the rock generally, as
ocanpared with specimens from the older group.

The lavas predominste in the lower portion of this
group, and the higher members of the sequence contain
alternating bands of chert and black salate, flow rociks decoming
much less prominent, Typical specimens were examined in thin
section and nothing unexpected was revealed., The black slatea
sare very fine-gruined and coantain a high proportion of
graphite, Very fine quartz and some mice form the major
part of the reat of the rock (specimen 6). Chiastolite is
common in these rocks. The presenge of chiastolite (or
andalusite) in the black slate group is direct evidence that
the lime content of these rocks is low; no lime minerals are
Seund, The rocks cslled cherts (specimen 35) are extremely
fims-grained and their gensral appearance under the microscope
is consiatent with that of chemically precipitated cherts,

The association of chert with volcanic rocks is widespread.

T R i e 03d ar .

The relationship between the Younger and Ulder Groups
has been Lientioned and aome fuwther discussion of this may
now be undertaken. The relative ages of the two groups 1is
beyond question, but it would bhe important if their junotiena
was unconformable. This is suspected, but may not be considered
proved. 3ome evidence is given belowi-

The volcanic group Junctions with the quartz-mice
schist in the south~weatern portion of rlate 1l vUnly portion
of this contact is shown on rlate 1, but the position of the
contact may be elearly ssen on 2 acrial photos; 3636, run 20;
and 8710, run 22. The light colour indicates quartz-micyg
schist on whigh spinifex and aparse mallee growg the dark colour
represents voleanis rock, the gsoil foor which produces thick
low green scrub and abunudant grass, it may be obsgerved from
the photograph as well as from plate 1, that the struwtural
trends in the 0ld rocks are markedly discordant to the contact,
However, the junction in this section is vertually a straight
line for some distance and the first impression was that the
Junction was a faulted one. However, the evidense fopr fauling
apart from the proved existence of the ciscordant contact, is
somewhat indefinite and it may well de that this is simply an
unconformable Jjwction between the two rook groups. One
certainly gets the impression that, in places, the Junction is
uncommonly flat. Loweangle thrust faulting was suspected.
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in places, the uetailed mapping reveals relationships
which are difficult to reconcile with the coacept of coaformity
between the two rock groups. un Plate 2 (scale 1 inch to 200
feet, the mapping shows a discordant relutionship about 500 feet
west of the mine. This area was mapped .t 1" to 200" and 1" to
L4O' (Plate 3) and each time the same discordant picture emerged.

gain, in rlate 3, in the vicinity of p egs LO3, 390
and 402, the mapping esecemed t0 show the younger volcanic rocks,
distinctly overlapping the older gquartz-felspar beds, Copper-
bearing gossanous material occurs along this contact. (4Although
the mspping wae done with all possible care, and the probable
significance of the ovurlapping relatiocnship was appreciated at
the time of mapping, it is difficult to be absolutely certain of
the rock claassifications at this point owing to the effccts of
crushing, mineraligzation and weathering., However, s genersal
discoruance again shows itself to the south of these pegs
(P late 3) .

Near pegs 37 and 38 (Flate 3) a peculiar discordance
was again mepped. Here a marked lineation dipping at 30 degrees
to the east su. ,ests thrust faulting near the contact.

The oversall evidence strongly suggeats that the two
rock groups are uncoaformable. AS can bs seen from rlate 3,
however, the mapping shows that a pitch change in one group
is pepresented by a pitoh change in the second group and that
there is considerable agreement in pitch readings in the two
groups. This is not fully understood at present. Further
mapping may reveal discordances of pitoh,.

Baple intrusive -~

The rocks marked "Basic lutrusive” is nu younger than
the volcanic group and may be slightly older than some members
of that group. In the ...G.Ge3.N.A. uaps this rock is shown
as balonging to the volganic group, but it has & number of
points of dissimilarity. retrographically it is quite differcnt.
It 18 a cuarse to mediws grained rock and commonly has the
texture of a dolerite. 3ome coarse~grained apecimens (6.3«
Specimen 1ll) consist almoast entirely of hornblende. Such
rogks may once have bsen gabbros or pyroxenites. 0 voleoanic
textures auch &8s vesicles or flow structure are seen in thise
rock, and in addition, no gedimentary beds are found within
the mass. lin contract, vesicles, flow structure, pillow and
interbedded sediment. are common in the undoubted voleanic
group ocscurring to the vest., The dyke is more basic in
composition than the flow rocks. Magnetic surveys by A.H.
Duston (1951, indicated that ithe "basic iantrusive" was highly
maynetic and numerous segregations of magnetite wer noted
in this body, especially along or near ite western margine

All of the copper ahowings in the area mapped are
in or near the "basic intrusive' and dithizone tests show
that the rock is reluatively high in cojer content; it is
thought that this rock may be genetically related to the
mineralization. For this reason, the dyke is of particular
interest and will be uiscusaed in some further dsetall “2low.

it will be noted, that, at the present surface, the
"dyke" narrows and thickems and, in some places, cuts out
entirely. A short distance beyond the northern limit of Flate 1,
the dyke dllavp.arl cntir.ly (A'GOGQSQEOAOQ rlate l’ sheet 2
and plate 2). Although the present mepping was not carried
guite far enough to include this, a brief walk over the ground
appeared to show that the disappearance actually takes place.
Although ~.G.Ge3.N.A., mapping did not show it, careful mapping
in the area about 35,200 feet north-west of the mine indicates
that here alse, the "dyke" does not outerop. Much alluvium
occurs hLere, but sufficient outerops can be found to indicate
a definite break. IMingll, the dyke definitely ceases to
outcrop about l2U0 feet south-east of the mine. in this area,
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where it is possidble to map in some detail (Plates 1, 2, 3{ it
is seen that the "dyke" is disappearing np{unntly conf amably
bensath cherts and dlack slates pitohing at approximately 35
degrecs to the south~eant. It is conceivable howsver, that
this effect was cawsed by an intrusive tending to make intruded
beds wrap around its resistant nose. It is thus probable that
the "dyks" is older than at least some Of the chorts and black
slates. This i8s important bdecause, if ths “"basic dyke"
introduced the ore, the cherts and black slates which are
younger thyn the "dyke"” would not be mineralised and might
obscure ore-bearing beds lying below them.

Since it soems t0 be established that the basioc rock
is, in places, overlain by members Of the volcanis greup, it
®ay be asked what svidensce is there that the body is essentially
dyke-like. Is it perhape a flow or a s8illyY Some evidence isi-

(1) The econtast of the body with the quartsz-mica schist
and other rocks arcond in the eastern portion of the
area (Plate 1 and 2) seems, from the mapping carr.ed
out, to be transgressive.

(2) The totally dissimilar rocks to east and weat of the
body suggest that 1t occupies a sone of movement
’ parallel to others mapped on the field (Plate 2).

- (3) For the ressons already given, it is difficult to
: correlate this rock with others found on the field.,

(4) It is aifficult to draw aross sectians which look
logical when the body is treated as a aill or flow
(8ee sections through mine). This might be Jjust
feasible for section £ -~ F, but i3 would not work
out in longitudinal section. Thus as shown in Plate
3y the flow rocks pitch out into the air near the
antielinal pitoch ehange, whereas the "dyke" continues
northward iadefinitely.

The conslusion which has been reached tentatively, is
that the body Aa intrusive into the oldcrnzroup arnd into some of
dhe younger greup. Its age may correspond to that of the main
volcanis flows of the younger group. It may de older than some
of the cherts and black slatea of the younger group. Further

. deteiled mapping is required.

General Strugtire

Strucotural information is given on Flates 1 to 35, and
18 iaterpretated on a numder of cross gections and a longitudinal
projection. For the most part, strikes, dips and pitches can
be measured in this area with consideradble accuracy.

The general pisture ia the older group is that of a
north pitching anticline, flanked in the east by a small
overturned syncline in the phyllites. As shown in Plate 2 and
Section J - K, the generally synclinal folding in the phyllites
continues into the cherts volcanics and black slates. A
definitely mappadle antislinal piteh change ocours adout 500
feet south of the mine (Plates 2 and 3). South of this change,
the rolding in the black slate group, which can be mapyed very
well, shows definite south pitch. lumediately north of the
change, north piteh may be mapped with equal certainty.
kspecially fine examples of north~-pitching folds are exposed in
the road cutting about 300 feet south-east of the Main Shaft.
The north piteh continues t0 the mine area in both the older
and younger rock groups.

In the north-west section of Plate 2 (and also in
Plate 1) a series of southerly pitch readings is shown in the
chert-volcanio®hblack slate group. 8ome are lineation pitches
and some are fold pitches (distinguished on the plans).

-
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They were first noted on a ridge which commenced about 4OO feet
WelioeWs Of the Main Shaft (Plate 2). The ridge trends W.N.w. and
consists of highly puchiered cherts and black slates. The small
puakers, usually 1 to 6 inohes in amplitude, pitch consistently
southward, PFurther to the weatenorth-west, the flat south

pitch becomes gensral. To the east of the ridge however,
northerly pitch readings were obtained. In the older rock group,
most pitch readings obtained were to ths north.

Faulw mapped are shown on Plates 2 and 3. Two main
sets appear to be developed., Major faults strike at about
325 degrees. (Examples are Fpulte A and B and the crush zoae)
If the basic -asghibolite occupies a fault sone 1t would be
one of this type. The crush (or fault) sone whih contains
the main ore-shoots is known from undergrouand develoyment to
have & steep (81°) emstorly dip. By analogy, the mame dip haw
been attributed to the other examples of this fault -type mapped.
However, this may not be entirely correct. The quarts which
fills fault A, for example, appeared to dip quite flatly (320)
to the N.»., and it is possible that this is a flat thrust.

Because the quarts-felapar rocks appear to be repeated
to the north-east of Fault B, it has been sassumed that this is
a reverse fault (Plates 2 and 3 and Section J -~ N). However,
some Aoubt is felt about this correlation. The assumption could
be wrong, but it fits with the general picture of folding over-
turned to the sast.

As will be seen from th: croas sections, it appears as
though the "orush zone" coantalning the ore deposits, represents
a normal fault with considerable uisplacement, At present, this
seems t0 be the only interpretation which can bé given to the
couclusion which must be reached from th: longitudinml segtion
L - My, that there is a very consideradble thickness of sherts and
black slates on the north-~eaatern side of the crush sone although
cross sections show that oaly a limited cover of the younger
rocks is t0 be expected on the south-western side of ths corush
sone,

There is a second set of faults trending at 290 to
310 degrees. Examples are shown oa thes north-western portion
Plate 2. These are flat-dipping thrust faults. Soms of them
areo £i1144 with ferruginous cherty material whigh, in places,
contains traces of copper. Sowme have been tested by shallow
pits and costeans. A8 will be seen below, the flatly dipping
faults have not yet been given any great significance in
connection with ore deposition but later investigation might
show that they play a more important part than can be attributed
to them on present knowledge.

3 O E_ORE-D &P

Moat of what has been written so far haz a bearing
on the problem of ore occurrence and repetition, but in
the present chapter it is proposed to examine the ore deposits
themselves in further detail.

Spe 1ype

During the period of mining operations, no petrological
or mineragraphic work appears to have been done on the ore
deposits and assoclated rocks. The Company's reports contain

terms such as “"altered sulphides” "hornstone" and "horablende
rock"™ which, at present, convey no precise meaning.

Specimens of ore forwarded to the writer by A.H. Dutton,
prior to the field work, were examined in thim section. From

the primary sone, specimens were found to coatain diopside,
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scapolite, plagioslase, calcite, sphene, aspatite, prehaite,
magnoetite together with the sulphide minerals chalcopyrite

and pyrrhotite. The order of abdundance of the non-sulphide
minerals in the specimens examined was gpproximately that in
which the minerals are enuwnersted above. Astinolite is found
in soms of the apecimens apd 18 sssociated with veinlets of
fine-grained quarts and sulphides. 3Subsequent inspestion of
the ore dumps at Mouat alliott has shown that this type of ore
is widespread.

The ore has a metamorphic texture, and, apart from the
sulphides, 18 a typis al calc-silicate rock, normally produced
by the thermal and metasomatic alteration of a maznesian lime-
stone containing some clay and silica (Harker, 1951 pp.8L4~92,
252-268). 1n the field mapping therefore, continuous search
was made for dolomites or calo-silicats rocks as it was thought tha
these would be the ore-bearing keds.

However, rocks which were regarded in the field as
possidle dolomites appear to have no such character under
micromssopic examination and are quarts-felspar rocks - possibly
altered sandy shales or turffs. Although adequste specimens of
all reck types in ths area mapped are thought to have been
colleoted and representative examples have been examined in

‘(' thia section or in powdered form by optical mesns, no rock
which would yield such an ore~type by metamorphism has been
<+ identified. A chemical check on suspected rocks for lime and
magnesium gave guite low results,

it is thus strongly suspected at . resent that the
"dolomite" which, by metamorphism, yielded the dDulk of the
minerals now found ia the ore, must have been of hydro-
thermal origin i.e. dolomitigation of certain beds took place
as & result of igneous astivity and this was subsequently
metamorphosed to a lime ailicate rock. The wikspread
ocecurrence ia the ore of goapolite with its chlorine coantent
suggents that the basic "dyke", which, oa projection, would
ocour f'rom 150 to 200 feet from the hanging wall of the ore
deposit, may have been responsible for the dolomitization.

what seems t0o be coafirmatory evidence for this

hypothesis was obtained during the axamination of Specimen
76, collected from a costean nsar peg 402, rlate 2. In this
area, gossaneous material occurs near the junction of an
igneous rock and the ruck mapped as a dolomite and now known
to consist largely of guartz and altered felspar. in the
footwall of the gossan axposed in the costean, a 2 rt, wide
zone of altered rock was noticed and thought to be a poasibdle
cale~-silicate rock which might have affinities with the ore.

j’ Microscopic examination shows that the reck (3pecimen 76)
countains abundant scapolite. it thus appears very likely
that the introdustion of lime is conngected with igneous
astivity. (Ignoring for the present the guestion of the
origin of the Ca and Mg, the dcposit now has the general
charaote:r of a contect-metamorphic orebody of the Dusktown
type (Lindgren, 1933, p.736).

1t is just possible that the lode represents a highly
altered igneous rock, affiliated with the amphibolite. Zhis
idea has something to recommend it in the ,pnlral basic
character of the ore and in the fact that “diorite" was
reported in the 10de channel., 1t is thought howaver shat the
"diorite" is probably a calc-silicate (diopside) rock.®

3

Specimen 4, a piece of 4rill cors, whose exact locality is
unknown, was forwarded by A.H. Dutton for examination. The
specimen is an amphidbolite, of a texture corresponding to that
found in the dyke. It suggests strongly that the igneous

rock was interesected by one #rill hole, somewhere in the mine.




Genoral evidence sees to be opposed tu the suggestion that the
ore was originally & basic igneous rock. ’

(The petrology cf the area has very important
implications and further astudy of the rock collec.ion would be
desirable before additional field work is undertaken. 1t would
be preferable if this could be dons by spmeons having acceas
t0 all mappiag data and who is familiar with the nature of the
problem) .

Strugtare

The mine plans left behind by the original operatin
company show little {oologioal information (apart from assays
and, without the geological knuwledge gatbsred during the
present visit, the ore shown oa the Company's assay plans
presonted a somewiat incoherent cverall picture. It is now
posaidle to present iR plan and section what is thought to be
a loglieal rationalization and it is thought that this picture
may have considerable prospecting sigunificange.. The data
relevant to this section are shown on the 1 ineh to LO ft. plans,
surface to 650 ft. level, on the cross sections through the
workings (5) and on the longitudinal projection through the
workings. The scale of the secticns is 1 inch to 40U ft.

From the surface mapping (Plats 3) it was kaown that
ore is coafined to a orushed gone (probably resulting from
faulting) with a trend nnus the mine of about 32 « Modding
was known to0 stpi at 290% to 320Y o0 4ip gnnasally 38 the
N.k. at to 70 and to pitech anortherly at 507 to 60°.
These are rather broad generalisations but the detall is
shown on the surface planse Around the mine itaelf, dumps
obscure critical aress but it is thought that fuller
information than is shown could be gathered in the open cut.

On the assay plans of the levela the ore has been
arranged intc bands or sones in accordance with the geological
ifformation knpwn from surface mapping and frem the small
amounat of data recorded by the Company.

Since this process of "arrangement™ involves a degree
of ifuterpretation and sines the cross sections and longitudinal
projeation follow directly from what was done on the plans, it
is proposed to describe below, as briefly as possible, the
procesas of interpretation and integration from level to level.
The recader will then de in a position tc mgke hiz own assessment
of the probable truth or otherwise of the interpretation
presented,

LeCe Ball{1508, mapped the ore showing at the surface
and this is shown in Plate 4. When this plate is superimposed
oa the mapping shesm on Flate 3, it 1s seen that the ore
transgrosses the bedding and that it is not parallel to the
general trend of the crush zone. The sastern margin of the
outorop appears to sorrespyond with the northerly continuation
of the line shown on Flate 3 as the hanging wall of a sone
of intensive brecciation, within which copper staining and
gossanous material are found to the south of the open cut,

It was concluded that the outcropping ore filled a cross -
cutting fracture. The ore was celled XNo. 1 lens.

At No. 1 level (125') No. 1 leas is still present,
but has pitoched northward aund dipped to the east. Mapping
by L.G. Ball recorded on rlan No. 1 by A.H. Dutton (1950)
combined with geological mapping in the open cut, was Laterpreted
as shown in the oross vection through the Main Shart, The
position recorded by Ball for the dense limonits at Ko.l level
gives the aip of the fracture-filling shown on the section.
At some point Wmiow the surface, mineralisation apparently
spread into the bedding planes.

The Main S8haft was apparently sunk with this

knowledge and was designed to remain
spread into the hndding- below No. 1 lens where it
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A separate lens, Ko, 2, appears at No. 1 level.

At No. 2 level, No, 1 lens is s till preseant, and
a new lsns, called No. 3, appear=. The ehape and trend of
the ore 8hown on Plate 6 is that given by the assay plans and
is in accord with tho east-west trend mentioned in Company
reports. This trend is intapretated as that of the bedding
and it 18 difficult to see what else i1t can be; it corresponds
fairly closely to bedding trends mapped to the aouth of the open
cut. Ths sudden commencewent of ore with this treand, which is
typicel of the N.E. limb of the N.%. pitohing anticline mapped
on Zlate 3, is undoubtedly of great importance and suggests
that non-gutcropping favourable weds are now being intersected
hy the crush zone. A possible solution is shown on Section
C ~D. This section contains interyretations as shown on the
section itself, but the principle muggested, namely ithat
Ko. 1 iens fills a break through the hlack slates, while the
main orebody, No. 3 leus, is a replacemeat of the quarts-
felspar deds, seems to have quite a lot to recommend it.
The scction is consistent with the pitoh readings around
station 44 and with the (thrust?) lineations found near pegs 37 amd
38. However, this touches on one side of the main poiats of
the investigation which will agaig be discussed below,

‘ Ko. 3 level ore (Plate 7) is evidently a continuation
. of No. > lens found at No.2 level. Ons reason for the widening
Y of the oredbody at No. 3 level is shown, at a glance, in the
cross section at 200' N. of the shaft; lower stratigraphic
horisons, earrying ore, entepr the crush zone. An abundancu
of caloite is mentioned with descriptions of this level
(~eH. Dutton, 1950, ¥late 3a; aud it is noteworthy that no
limestone or calcite was found at the asurfacy or ian the open
cut duriag the praseat iaspection.

At No. 4 level (Plate @) lower stratigraphioc

horigzoas again make ore. brill-core loggiag eppears
to coalirm that the gast-west trending ore 1s parallel to the
bedding. Comparisown of No® and No. L levelas shows that the ore
( and the bedding) temds to assume with dspth a more dofinitely
westerly setrike. This suggests that the ore is passing at
increasing depth frow the r.ght fdank to the nose of an anti-
clinal fold, No. 5 level ashows the vertual disuppearange iato
the hanging wall of the crush zone of the rich No. 3 lens,

» New lenses of ore, mostly low-grade, bdbut with one high-spot,
dip in from the footwall of the crush zone. The east-west
trend of the ore is maintained.

For No. 6 level, similar strikes to those found at
’ No. 5 were assumed.

For the construction of the cross sections and
longitudinal sections, the lenses of ore shown on the plans
were projescted, where required, along the strikes assumsd for
the romsons given above. The projsction waa rarely carried
mors than 20 feet for the cross sections. The strike assumed
for the walls of the crush zones was the strike observed at
the surface.

| dmplications of geructure
' The aseciions have & numbey of importsat implications:-

(1) 1f NHo. 3 lens i8 a replacement ofabed, its relatively
high grade may not be due to secondary searichment so
much a3 to the primarily higher grade of this
particular lens. .in this orebudy, pyrite contunt is
low and the environment would quickly neutralise any
acid formed. It 1s an environment within which
secondary sulphide ebricimment is wnusual.,. The lens
did not outcrop and hence no large body was apparently
present, which, by erosion, could yield the copper
required for great enrichment. apparently, the main




- l2 -

secondary mineral at ths rich No. 3 level was black
oxide not chalcocite. It is also considered open to
question as to whether the higher gold goatent of the
Noes 3 level ore was due to secondary sarichment.
Variation in the metal content of replaced beds of
varying composition is to be expected, a point whish
is well 1lliustrated in the bHroken Hill lode.

(2) It is thus possible that other high~grade bads might
be found stratigraphically below Ko. 3 lens.
Suggeations to this appear on No. 5 level and in the
winge from that level to Ko. 6 lew. This ia shown
on the gross seotion through the Main Sheft.

(3, The Cross sestions ut 100 N and 200N, illustrate
clearly that the major ore depoaita do not outcrope
This was discussed wihen sonsidering the level plans;the
eross sectioans agaln bring up the question of favourable
bedas., Had dolomite beds been found, the answer would
have been clear., However, even without this, it
appears very likely from the cross sections that,
whatever xiay bs detailed relationship between the two
rock .groupa (i.e. where separated by thrust or
uncoanformity, it ia the older rocks which are making
the ore, 7This seems to be borne out by the rather
striking faect that, as shown on Flate 3, $he older

+ felapathized beds, are stained with copper for 350
fest to the south of the crush zone. in fact, in
losking for outorops of these beds, their copper
content is, in nuny instances the property which
draws attention to them. On the other hapd the
younger cherts and slates never show copper staining
outside the crush zone.

The development of gossans and copper staining near
pegs 305, 318, 317 Plate 3, is also very suggestive,
These gossans were noted by the former owners and
wers tested by costeans and by one shaft. %he
association of the gosssans with scapolitized rock
(Specimen 76) shows the association with the known

orebody.

Cross sections A-B, C-D, i-F show known atructural

inforuation together with interpretations of the Behaviour of

' the coatact below ths surface. Although other inperpretations
could bs drawn, they all add up to0 the marked suggestion that
therda is a good chance of finding further ore bensath the
unfavourabdble chert and slate outeropping in most of the crush
gone. A% the surface, along the line of section at 200 N ,
only very molest signs of crushing may be observed over quite a
narrow sone. Yet it is evident that, with increasing depth,
mineralisation, and presumably the crush sone, occur over very
substantial widths. It aecems as though the chert group is
considerably less susceptible to c¢crushing that are the older rocks,

The loagitudinal projection on the mine co-ordinate,
150" N.Ek. of the Main Shaft may now be congidered., For the mine
area, the ors lenses were projscted along their strike on to the
150 N.k. co-ordinate and they yield the picture shown. Most
of the testing at Ko. 6 level was carried out in beds which had
not previously yielded high-grade ore. It seems very likely
that the . sub ~vertical pitoh which has becen suggested for the
southern pasiv 0of the orebody may not have much significance.
it may really be an expression of the fact that eugineers tend
10 teat vertically below known ore. Testing has also been
governed, perhaps, by the matter of acce¢ssibility from the Main
Shafte If the strusture shown is at all correct, it sceus
doubtful whether the mine operators understood the factors
controlling their deposit.

The section does suggest that & thickness of more than
500 feet of beds contains some copper, at least, and much of the

material remains untested up-pitch. Apert from the projection of




the ore positions and of the pitech values shown, the projection
is somewhat sketchy. This arisea wmainly from the fact

that the relationship between the two rock groups is inadequately
known.

Por present purposes, however, piteh lines bave been
drawn as though the black slates did not exist. XKnown pitch
values show that the beds which contained the most ore in the
mine would pitch bsok into the surface at approximately the
position shown. It is ilntcrusting to note that in the crush
zone in thie area, copper staining is mar<ed and the crush gone
has & "likely" look, even though the outcropping rocks are
beleived tc be unfavourable. A poussible cross section through
this area is known in section a-F. The iongitudinal projection
suggests the thought that little, if anything, is known to
dieprove the suggestion, that the whole of the cross-anticline,
beneath the unproductive chert group, may carry some Ore.

LISCUSB8IONK 4KD COKCALUSIUN

The account of the prospect given in tie fouregoing
pages is, in general, a favourable one and it is certainly
congidered that, in so far as present knowledge pemits a
Judgement to be made, there are Qquite good shances of finding
further ors.

However, good mineral deposits are quite scarae
and, aeven for this reason sloas, therc is a big risk factor
involved in any prospecting program,

As is ususl in most areas, cauv big woryy at kount
Elliott concerns the "sup,ly of ore-bearing svlutions". From
the mine sections, one gains a distinct impression that the
total copper available must have been Large in the mine area
alond, In addition, there are signs of copper mineralization
to the gsouth. However, the problem as to whether sufficient
copper and %old were available to form payabls duposits in the
apparently favourable positious to the south of the mine( and
to the north of it) can probubly only be answered by exploration.

It is considered very likely that the iutroduction
of the metals i8 relat:d to the baslic dyke. Some rseaona for
this belief have already been given. An additioual one is the
fact that the ore has & very low 8ilica content. Assuming
this is the case, further study of the basic dyke 18 well
wvarranted. The area occupied by the dyke is low-lying
and much of it 13 covered by soll., Howsver, it was noted that
there was s coneiderable variation in the texture and composition
of the “dyke". Although no detailed study of the dyke was mude
it was noted that coarse textured bacic furms occurred in the
neighbourhood of the mine and were not commonly noted elsewhere.
In carzying out the mapping shown in rlate 1, it appeared as
though the dyke bscume more "lively" at pitch changes i.s.
it tended to form segregations, some of them cerrying magnetite
and some being cupriferous. Small bends in the dyke appeared
to correspond with the presence of mineralization. These points
require further study as it would be of grimary importance if
the dyke could be divided into “"favourable" or “anfavourable”
sections.

The point which can be made at present is thut it is
considered unlikely that the dyke could zupply ore over the whole
of its length, for example, and this introuduces aome
uncertainty into the prospecting. It would seem quite
permissable to regard the "dyke", not as the source of all
the copper and gold required by the deposit, but rather, as a
channelway, conne¢ted to larger bodieas of gabbroic material
below.
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An edditional “worry" at the moment is the
effect of the zone of buckling and pitch revsrsals roﬁgzséglzue
north-west of the mine. This gone hecads directly for the ore
deposits, but todate, it hes not beea possidble to give it much
importance., MNevertheless, it could be that this zone of
disturbance is Of prime importsnc: and that the orebody formed
at the intersection of thia gons with thefain crush gone.
In this casec other deposits might be quite acarce, or non-
existent, However, little evideuce could be found on the
underground plans for such an interpretation.

Symming Up

1% 18 conaidered that it., siliott 18 a cietiancly
promising prospect from the point of view of the search for ore
by geological and diamond drilling methods. Magnetic
results vbtained by A.H. Dutton suggest also that geophysical
work in the aroa would be well worttwhile. The pressnt work has
highlighted a number of problems, some of whieh may be solved
by further geological study. Some of them could probably be
solved only by actuml sub-surface o.ploration,

Dutton, A.H., 16593 The kount klliott Mine, Selwyn,
Quesnsland. Unpublished Keport,
Broken Hill South Limited,

Harker, Ae 1950: Metamcrphism. Methuen, Londoa.

Honuman, C.3., o4k The Hount hlliott-Hampden ircea,
Clongupry District, Aer.Geol.
and Geophys.surve. Nth. Aust.
Rept. (ueeansl. No. 22 .

Lindgren, e 1933; Mineral Leposits. AMcuraw Hill, New
York.

MoKinatry, Hem., 1948: Mining Geclogy. Frentice Hall, New
York.
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