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GEOLOGY OF THE-MCUNT ELLIOTT COPPER MINE, 
SELWYN, QUEENSLAND. 

by 

R. A. Searl. 

SUMMARY' 

Ttis report presents the results of detailed geological 
mapping of an area of approximately seven square miles surrounding 
the Mount Elliott copper mine, Selwyn, Queensland. The survey 
was made to determine the relationship between the geological 
structure and the m:!.neralized mne containing the Mount Elliott 
dopper deposit. 

A geological map of the actual exposures has been 
compiled (Plate 1) and interpretations of this data are shown on 
one plan (Plate 2) and eight sections (Plates 3, 4, 5 and 6). 

The area consists of folded, metamorphosed, Pre-Cambrian 
sediments which have been intrUded by basic and acid igneous rocks. 
Faulting in two directions occurred in the area; the major faults 
trend N.N.W. and subsidiary faults trend E.N.E. The ore deposit 
at Mount Elliott occurs in a shear zone parallel to the main 
direction of faulting (N.N.W.). 

The regional plunge of the sediments is probably north­
west; axes of minor crDssfolds trend generally north-east. 

At the surface the ore deposit outcropped in black 
slates and was 110 feet in length and 50 feet in average width. 
Copper mineralization has been shown to extend for 650 feet below 
th~ surface, and at the 400 feet level it extends over a width 
of 220 feet and a length of 320 feet. 

The oxidized ore minerals are malachite azurite, 
chrysocolla and red and black oxides of copper; the main copper 
mineral of the primary zone is chalcopyrite. The average grade 
of ore mined within the oxidized zone was about 12 per cent 
copper and 5 dwts. of gold per ton of ore whereas the grade of 

. tne ore found at deeper levels waS much lower, averaging 4 per 
cent copper and 1 dwt. of gold at the 400 feet level and 2 per 
cent copper and probably ~ dwt. (not adequately tested) of gold 

- on the 550 and 650 feet levelS. Although this drop in grade 
is, no doubt, partly due to secondary enrichment, structural 
analysis df the deposit shows that the lens of ore which waS 
high-grade in the secondary zone was also of very good grade in 
the primary zone. 

The ore has been formed mainlY by replacement of certain 
beds where these have been crushed. A dolerite dyke, which 
probably introduced the metals, comes in contact with these beds 
and the ore of the pr:f.mary zone has a metamorphic texture and 
contains calc ... s1licate minerals. 

The prospects of ore repetitions near the mine are 
reasonably favourable. Diamond drilling is recommended as a 
means of (1) testing for concealed mineralization, and (ii) 
gaining more information regarding the sub-surface geology. 
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nrtBODUQTIOI. 

'he purpose of the pres.nt survey waS to carry out 
detaj]Pd mapping in the MOunt Elliott area, Selw,yn, Que.nsland, 
Bnd to ~ssals the chances of the occurrence of concealed 
m1neralizat1on other than the ore deposit mined at Mount E1110tt. 

This report is intended as a supplement to the report 
by C. J. Sul11van (195'1) and should be read 1n oonjunct10n w1th it. 

An a~a ot about 8Pven square a11es, in thp. vicin1ty ot 
the Mount El110tt ainp (Plate 1) WaS .8pp~ by the prelent surv,y 
party. The aapptng waa carried out using enlarged aerial photo~ 
graphs of' a scale ot 1 inch to 400 t~et. 

The t1e1d work wal carried out between the 31st M~ and 
lOth AugUlt, 1951, by K. W. B. Iten and R. A. Searl ot the BUreau 
ot Mineral Rp.aources, and J. H. Brooks ot the Geological Survey 
o t Queena} and. 

S1tuAii~~ aDd Acge.s • 
.... 

The Mount Elliott m1ne is s1tuated one ~le south of 
Selwyn in the Cloncurry 11ltrict, Queen.land. Selwyn, 3 rail 
terminuI, 71 .1l~. south of Cloncurry, is oonnected to Cloncurr.r 
by a branch l1ne j01ning the Cloncurr,y-It. 188 railway at Malbon. 
A road, runninl froa Cloncurry to Bel wYIl! clo.ely folloW8 the 
railway and continues pa.t Selwyn to Bou 1a and Mackinlay. 

C11la~. and Veget,tiqp. 

Selwyn il 1 230 teet above sea level and 1s lituatpd 
1n the centre ot the ~elwyn Range an elone.ted t.bleland which 
trends •• st-south-east (Honaan, 1938). The average annual ra1nfall 
is 15 tnche. and approx1.ately 80 per cen~of the rain talla dur1ng 
th~ summer months. The watftr supply at Selwyn i. poor and at 
prelAnt the two residents depend on thp weekly train sprvice 
wh1ch br1D1s potable water from Cloncurr,y. In the past, the 
mjn~ was supplied trom a bore on Maggies Creek, six miles north 
of Selwyn. 

Veletat10n con.1lts of predominant spinif~x grasses 
and eucalypts, the latter are of 11ttle use 1n mining operat10ns. 

M1nW H1ato1"l. 

Dutton's report (19;0) conta1ns deta1ls of the min1ng 
history ot which a brier outline 1s given bplow. The outcrop ot 
the Mount Elliott lode was d1Bcov~red between 189; and 1900 and 
min1ng co_enced 1n 1901. In this yeal' • shaft was eunk to 
5'0 ff\p.t and in 1906 1t was deepened to IQO teet. Later mining 
operations proved the lode to 8 depth of 6,0 feet. 

The oxid1zed ore av~raged about 12 per cent. cOpper and 
; dwts. of' gold per ton of ore and came from above the 12;, 185' 
and 285 teet levels. The grade of ore from the primary zone was 
about 4 per cent. copper and 1 dwt. of gold above the 400 teet 
lpvel md below th1s level to th@ 6;0 fp-@t level 1t averaged 
about 2 per cent. copper and very 11ttle gold. Th~ gold content 
of the ore bp.tween the 400 and 65'0 feet leyel. was not det~l'III1ned 
prp c1sely but Dutton (1950) considers that 1t is probably of the 
or'er of 0., dwt. ot gold per ton. 

A small smelter was prected in 1906 and was replaoed 
by 8 larger smelter in 1910 when Selwyn WaS linked by ra1l to 
Cloncurry. The smelter was operated 1ntermittp.nt1y from 1910 
to 1919 but production ceased in 1920. A d@crease in the price 

... 
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of copper from £160 per ton in 1916 to £80 per ton in 1919 and 
the sudden decline in grade below the 300 ft. level were major 
factors that contributed to the closure of the Mount Elliott 
mine. 

Honman (1938) states that a 
ore averaging 9.3 per cent copper and 
of ore were extracted from the mine. 
by other authors are quoted below:-

total of 264,007 tons of 
4.2 dwt~. of gold per ton 
Production figures as given 

(1) Nye and Rayner (1940):-

Ore with Copper - Ore ';i th Gold and Copper 
~~ only. __ Con;tegt, _ Gold .. 

Total Ore Copper Copper Ore Copper Copper Gold Gold Copper 
Qre cont§g] ____ CQgtent __ R§t10. 

Tons Tons Per Tons Tons Per Tons Oz. Con--
cent. Cent. per tent 

ton to--r--
~ ~ ~ 'D r-- M ~ M 

~ 0 M M co co co 0 
• • • • • • • • • 

b ~ 
~ ,..,., M M r-- 0 (\J 0 

~ 'D M r-- M C7' 
0 co (\J co r-i ~ co .. .. .. .. .. .. 
~ M \r\ M C7' 0 M 

'" 0 '" M ,..,., 
(\J M r-i 

(May include some small parcels from other of the Mount Elliott 
Companyfs mines). 

(2) Yeatman and Berry (1920):-

180,000 tons - no grade reported. 

(3) H. S. MacKay (1926). 

Smelter treated 300 967 tons of are, containing 9.1 
per cent.of copper. Of this i40,000 tons came from Mt. Elliott 
Mine. (includes 1°1300 tons from Consols Mine; 25~700 tons 
from Great Austral a Mine; 2,600 tons from Dobbyn). 

The mine operators on 30/6/19, gave the ore reserves 
as 680,000 tons of 3 per cent. copper and 41°°0 tons of 10 per 
cent. copper. Yeatman and Berry (1920) est1mated the reserves 
as 360,000 tons of ore containing 3 per cent. copper and Honman 
(1938), computed the reserves to be 439,793 tons of ore with 
an approximate grade of 3 per cent.co~per. All of these estimates 
refer to the ore aTailsble above the 6;0 ft. level. No check 
could be made as the mine is filled with water and the under­
ground workings may have partly collapsed due to pressure from 
a slag dump. 

~evious lGv~stigat12Ds. 

The Mine operators made little attempt to record 
underground geological observations (apart from assay results) 
and ,as it is now impossible to enter the workings much valuable 
information

l 
which could perhaps have been used in the search for 

ore repetit on near this mine has been lost. 

SOlDe observations made at Mount Elliott mine have 
been recorded by Ball (1908); Yeatman and Berry (1920); and 
Mackay (1926). 

The area between Kuridala and Mt. Cobaltt which 
includes the Mount Elliott depOSit! has been mapped at a scale 
of 1 inch to ;0 chains (Honman, 19j8). Clappison and Dickinson 
did most of the mapping, which is quite good for the time spent 
in the field, and Honman reported on the general structural 
and mining geology of the area. 

~ --
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A report on the relationship between ore occurrence 
and geological structure at Mount Elliott has been prepared by 
Sullivan (19,1). The work here described was a continuation 
of the investigation carried out by Sullivan. 

CiENERAL GEOLOGY, 

The mapping carried out by the present inVestigators 
is presented on Plate 1. The predominant rocks of the area 
are folded Pre-Cambrian schists slates guartzites and a rock 
which has been classified (SUllivan, 19~1) as quartz-felspar 
rock (possibly an altered tuff). These rocks have been intruded 
by three basio dYkes

i 
and in the north-east portion of the area 

by acid dykes. Smal mesas with ferruginous laterite cappings 
are present and represent a former land surface which is probably 
Tertiary jn age • 

The metamorphosed sediments of the area have been 
divided into four stratigraphical units which, for the purpose 
of this report, have been called groups, Group I being the 
oldest group. 

Group Ii- Group I outcrops in the western marginal section of the 
area (P ates I and 2) and it consists of intensely folded slates, 
schists and quartzites. Amphibolite-schists occur in the south­
west along the contact with an amphibolite (not mapped), 

The contact of Group I with Group II is faulted in 
some places. Regional mapping may prove that Group II 
unconformably overlies Group I. 

The position of Group I in the stratigraphical 
s~uence (Plate 2) and the distance of the outcrops from the zone 
ot mineralization indicate tha.t this group is not closely related 
to the Mt. Elliott copper deposit, 

Group 11;- This Group is equivalent to the Older Group ot 
SUllivan (1951) who did not map Group I. It crops out in the 
central and southern portion of the area; two small outliers 
occur, south of the mine, in Group III rocks, The rocks of 
Group II consist of folded and metamorphosed quartz-felspar 
rock (Plate 8, Fig. 2) overlain conformably by sediments which 
have been converted to qUartz-mica-schists. 

The quartz-felspar rock is commonly impregnated with 
limonite and the iron content increases greatly near the contact 
with the younger mica-schists. The rock is very weathered and 
no definite conclusion has b~en made as to its origin. Sullivan 
(1951 ~.8,9) states that the rock may be an altered tuff or 
an al!ered shale and the writer, from tield observations, agrees 
that it may be an altered tuffaceous rock. 

The quartz-mica-schists contains a high proportion ot 
iron.stained muscovite. There is a gradual transition from green 
foliated schists to sericltic phyllites in the Upper parts of 
the group. Phyllites, in the outliers of Group II and within 
a few feet of the junction with Group III, show a gradual change 
into slaty phyllites and Group III slates (Plate " Fig. 1) • 
The contact of groups II and III which was thoroughly investigated 
throughout the area is definitelY conformable. 

Group IIIz- The 08. deposit at Mt. Elliott is found in this 
group which is equiTalent to the Younger Group of Sullivan (1951). 
Group III outcrops in the central portion of the area, and as 
a narrow inlier which contacts an amphibolite dyke on the western 
side of Group II rocks on the eastern side. 

The rocks of this group are fine_grained, grey to black, 
slates which have been folded (Plate 9

i 
Fig. 2). Included in 

this group are rocks which were former y thought to be cherts. 
These are a silicified equivalent of the normal tlack Slates. 
The s1lic1ficatdon is confined to the more elevated outcrops 
of slates on the hills. 
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These outcrops, in many places, can be traced along 
the strike into valleys where nor.mal slate is exposed. 

Thin section examination showed the slate, to the 
west of the ore deposit? to be composed of quartz, clay 
minerals, a high proportion of graphite, ind some hematite. 
Three typel of clay minerals occur in veinlets. Ine type 
parallel to the bedding, is probably kaolin. Other veinlets 
lie at an angle of 10 to 20 degrees to the bedding and are 
parallel to the fracture cleavage which is poorly developed. 
The veinlets seldom croSs from one bed to another. The rock 
may have been originally a carbonaceous siltstone and it is 
probable that some of the veinlets of clay minerals were 
introduced at the time of the mineralization in the area. 

Group III is intruded by an amphibolite dyke and the 
coatact !Dne contains a white tabUlar mineral, andalusite, which 
fluoresces under ultra-violet light. SUllivan (1951, p. 10) 
reported andalusite in the black slates and suggested that its 
presence probably indicates an original low lime cont~nt of the 
black slates. 

Group IV, the youngest group mapped, conformably 
overlies Group III. The junction between the groups was mapped 
OVer a distance of 3,200 feet and the contact is normal with the 
exoeption of a few quartz stringers which probably represent loca 
faUlting of the contact. As the copper deposit at Mount Elliott 
outcrops in Group III rocks the overlying rocks of Group IV haTe 
no close relationship •• the mineralization. 

fious IY: The rocks of this group were mapped by Honman 
i93~ as being equivalent to the rocks of Group II of this 

report. Sullivan (1951) recorded a difference in Ii thological 
characteristics but Was unable to carry out detailed field 
ob.ervations and assumed that these rocks probably belonged to 
the Older Group (Group II of this report). 

Group IV crops out in the eastern section of the area. 
It consists of folded quartzites and micaceous sandstones with 
subordinate schists (Plate lOt Fig. 1 and Fig. 2). The rocks 
of Group IV have been intrudea by an amphibolite dyke. 

Honman (1938) mapped rocks equivalent to Groups I 
II and IV of this report as resembling the KalkadoonwArgyli. 
Series; he mapped rocks equivalent to Group III was resembling 
the Soldiers Cap Series. However

l 
Honman (1938) states that 

this is only a tentative correlat on and it has been shown by 
the present mapping that Group IV is younger than Group III. 
The regional geological survey now in progress will correlate 
the geology of .the Mount Elliott area with the regional geology 
of the C10ncurry district. 

~as1c Intrusives, 

The basiC intrusives which occur in the Mount Elliott 
area have been deSignated Dyke A, Dyke B and Dyke C (Plates 
I and 2). 

Dm ,A'. Dyke A crops out in the north-west of the area. The 
width of the dyke at the northem end of the Plate 1 is sp prox .. 
imately 3 500 feet. The dyke decreases in size to the south­
east and terminates 2,400 feet north-west of the mine. Small 
outcrops of basic intrusives are found 1800 feet west of the 
mine. These outcrops a,re separated from the main body of 
Dyke A by mica schists, but similarity in mineral composition 
and texture suggest that they are closely related to Dyke A. 

The dyke rock·; is a fine-grained basic intrusive 
composed mainly of hornblende and felspar; epidote is present 
in some places. An outcrop of hornblend1te has been observed 
600 feet north of the old hospital (Plate 1). Associated 
with the hornblendite are veins of pink calcite containing 
minor quant1t1e8 of magnetite and pyrite. 
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Where observed, the contact zone of dyke A with the 
rocks of Groups II and III is composed of hornfels with some 
hornblende segregations. 

Dyke B:- An altered basic dyke, with hornblende segregations, 
outcrops in the central portion of the area as two lens-~haped 
bodies 2,300 feet and 1,800 feet in length respectively. The 
average width of these outcrops is 150 feet. 

Generally, the rock is medi um-to fine-grained but in 
some places is coarse ..grained. Med i 1.:& and fine-grained 
specimens are composed of hornblende with subordinate felspar, 
quartz, iron ore and apatite whereas the coarse type consists 
almost entirely of hornblende. The dyke rock shows no volcanic 

textures and it is considered that the dyke was originally a 
dolerite intrUsion • 

South-east from the mine, very weathered dyke crops 
out dn hills. Lateritic weathering processes have destroyed 
the original texture of the dyke rock which is brown in colour 
due to iron-stainlng. Thin section examination of specimens 
from this area showed the rock to be composed mainly of clay 
minerals and hematite with a small amount of quartz; however, 
this rock, as indicated by field relationships, could have 
been derived from unweathered dyke-rock by lateritic weathering 
prpcesses. 

Weathered rodks, which are considered to have originated 
from the intrusion of basic material from dyke B into the 
slates of Group 1111 crop out in the slates - 1

1
°00 feet south­

east of the mine (p ate 1 and 2); the probab y structural 
~aracter of the intrusive rocks is shown on Plate IV, 
Cross-section 5, which represents the basic material as 
apophyses of Dyke B. The rocks of the apophyses, thought 
by Sullivan to be volcanics, are considered to be closely 
related to dykes B rocks for reasons set out below:-

(i) nutcropping weathered specimens of the apophyses 
can be matched with rocks of the weathered contact 
zone of Dyke B and slates which occurs 200 feet 
east of the apophyses (Plates 1 and 2); 

(ii) contact altered slates containing andalusite 
occur along the margins of the apophyses and 
they are identical with contact altered slates 
found north of the mine along the western contact 
of Dyke B and slates. 

Weathering proces ses have l)1m.o rounded surfaces and 
concentric iron-stainings (leisogang rings) in the rocks of 
the apophyses (Plate II, Fig. I) • 

In some places along the eastern margin of Dyke B 
(Plate 1) thin beds of slates alternate with dyke rocks. 
The slates along this junction a.re contact altered and the 
contact metamorphic zone can be *raced, at intervals, over 
a distance of 2,000 feet. Contact metamorphism along the 
western margin of the dyke, north of the mjne, has resulted 
in the formation of limonite-rich jasper and andalusite­
bearing slates. 

Dyke B intrudes the complete succession of Group III 
rocks and is therefore younger in age. The introduction of the 
mineralization is considered to be closely related to this dyke. 

Tnterpretation ~f level plans suggests that 
Dyke B is in close proximity to the workings from the 
surface to the 65'0 feet level, and the refore , it is considered 
that the dyke transgresses the bedding of the slates; the 
sub-surface character of Dyke B is similar to its ch~racter 
at the surface where apophyses and alternating dyke rock and 
sla.te beds occur (Plates 3, 4 and 5). On the cross sections 
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apophyses have been shown in an arbitrary manner to illustrate 
their probabl~ structural character. 

DYke C:- '1'hjs basic intrusive is found in Group IV rocks in 
the eastern portion of the area (Plates 1 and 2). It is 
approximately 800 feet wide at the surface and extends north 
and south, beyond the Ijmits of the mapping. The dyke'rock 
consists of hornblende and subbrdinate felspar. In cont~ast 
to Dyke A and Dyke B this intrusive is intersected by acid 
dykes (Plate 11, Fig. 2). Contact metamorphism has occurred 
along the junctions with Group IV rocks. As the dyke intrudes 
Group IV rocks it is younger than this group. 

Acid Intrusives. 

Small aplite and pegmatite dykes intrude Dyke C. 
A small outcrop of granite (part of a large granite 0~1de 
the area mapped) is found in the north-eastern corner of 
Plate 1. The granite and the associated dykes are younger 
than Dyke C and they are probably younger than Dyke B but 
proof of this was not found. ' 

Fer~nous Capp1ngs. 

Some Prp-Cambrian rocks and rocks of the land surface 
that has been described by Honman (1938) as being Cretaceous 
in age have been altered by later lateritic weathering processes 
and have formed ferruginous cappings which occur in the Mount 
Elliott area (Plate 1). It was possible to recognize three 
general zones within the cappings and these are described below:-

" 

(1) A basal zone where some iron impregnation has 
occurred. The texture and structure of the original rock is 
retained in this zone; 

(ii) a middle zone where the rock is strongly iron­
stained and the texture and structure of the original rock 
has been destroyed. 

(iii) an upper zone of highly weathered rock which has 
been intensely silicified and shows no original texture or 
structure. 

Near the base of the cappings,where they were known 
to occur over basic intrusives,wocks similar to outcropping 
weathered rocks of dyke B (See Dyke B above) were found. 

~tructur!:.& 

Interpretations of the general structure of the Mount 
F.lliott area, based on the detailed mapping, are given on one 
plan (Plate 2) and :tn seven sections (Plates 3, 4 and ,). The 
rocks in the area are strongly folded and isoclinal folding 
1s common. The axeS of fold tng trend NjO;'. TIle .l'egional 

" • ".... ,. 1 .. J • . •. .... J_ , 1 ". c .. · ,~,.t r ~"' "'1'~ co n 1 '" , .. '; p::. ten en lJl'J" :1 i) .us alr;.i€aI's co ,)t': Hi; ... l,t -'.,,!i~.o ,. "'~" .'" ,-,.~._., '.1. 

pitch occur, generally along lines which trend north-east. 
The axes of pitch change are not necessarily of regional 
dimensions but they are important in regard to the geology 
of the ore deposit • 

Where observed, Group I rocks are isoclinally folded 
and this suggests that the major part of this group is 
similarly folded. 

A north pitching syncline is indicated by the structure 
of the mica-schists (Group II) in the central south-~estern 
section of the area (Plate 2). Inliers of mica-schists (Group 
II) occur where crossfolding has taken place • . 

Group II rocks near the centre of Plate 2 are folded 
into an anticline which is divided into two minor anticlines. 
On the eastern limb of the anticline the outcropping mica-
schists (Group II) and slates (Group III) are intensely folded 
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and crumpled. The folding in Group IV rocks, ~arther to the 
east is more moderate. 

Thus the intensity of folding of the metamorphosed 
sediments increases from west to eas~ reaching a maximum in 
group III rocks; farther to the east in Group IV focks 
folding decreases. The intensity of folding apnears to be 
closely related to the different response of the- rock types 
to folding. The quartz-felspar rock (Group II) and the quartz­
ites (Group IV) are comparatively competent but the mica-schists 
(Group II) and slates (Group III) are much less competent 
and so are more likely to be folded. 

The intense folding makes i t 1m ~(Jos sible to determine 
the true thiclmess of the ind ividual groups and these can be 
assessed only approximately • 

.faul tingt. 

Two sets of faults or shears trending N.N.W. and 
F..N.B. respectively were established by the present ma~ping. 
Honman recognised this pattern (1938, p.7) and stated that 
the faults were caused by compression from the S.S.W • 

Faults in rocks of Group II and Group III have 
been mapped but the emount of movement connected with the 
faulting could not be established and this prevents accurate 
construction of cross sections. However, the faults bearing 
N.N.W. are probabl~, thrust faUlts (Sullivan, 1951). The faults 
are post folding in age; one fault occurs for some distance 
a'_ong the junction of Group II and Group III (Plate 2). 

For the present investigat~on the most important 
shear is that ccntaining the Mount lliott lode. According 
to Honman (1938) this shear is part1_,of a regional shear which 
he called the :r...abour Victory-Mount .i:!tlliott shear. The shear 
parallels the N.N.W. trending faults and dips east at 75°. 
At the surface it occurs in Group III rocks and a crushed 
zone can be easily traced south from the mine, over a distance 
of 1100 feet; the greatest width of the crush zone is at 
the open cut of the mine where is it 120 feet wide. To the 
north of the mine surface indications of the shear diminish 
although traces of its continuation have been observed, at 
some places, over a distance of l~ miles. 

ECONOMIC GEOLOGY. 

In the preceding chapters it has been shown that the 
mineralized zone is confined to Group III rocks at the surface. 
It is here postulated that at depth, mineralization occurred 
in Group II and Group III rocks. 

The reports of Dutton (1950) and Sullivan (1951) were 
con tinually referred to and al terna ti Ve sugges't1:>tlSin some 
interpretations of SUl livan are submltted in this section. 

~ize of_the Lod~. 

The length of the outcropping orebody was about 110 
feet with a maximum width of 50 feet. The mineralized zone 
extends to a depth of, at least, 650 feet. It widens with 
depth and approximate dimensions of the mineralized zone and 
average grade of the ore of different levels are given below:-

s 
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----~D~i-::s"':i:t:-a"~n-c-e-~A~p--p-r-o-x-j-:-m-a-t:-e----

Level from Dlminslons of Average Grade (Approx.) 
No. surface minerali zed zone Copper Oo.1d (dwts:-- Ore 

(feet) workfl!d (feet) (r) p(~r ton of Type ________ __ --2.!'~ _______ _ 

1 

2 

3 

4 

5 

6 

125 

185 

285 

400 

550 

650 

160 x 70 

200 x 70 

lS() x 160 

320 x 220 

32() x 300 

Not worked 

12+ 4 to 5" 

12 4 to J 

12 4 

6 Ii DO"~-
ibly. 

2 Abt. ~ 

Low Grade No 
probablY infr:>rm-
1 to 2 ation 

possibly 
traces 
to -~dwt. 

Oxidised 

Oxtdised 
(a little 
altered 
sulphide) 

primary & 
ox:inised 

Primary 

Primary 

Pr iIlwry 

Sullivan (,g5l, pp. 23-24) interpreted the are as 
occurring in a number of lenses which generally dip east and p1tch 
north and are confin ed to the crush zone. The' enses of 0 re pass 
through the different] evels and are arrangrd in an "en echelon" 
fashton in sect jan. Mjne r t-' coros show that the grade wi thin 
the lenses was not uniform. 

Character 01 the Ore, 

The ore of the oxidized zone is chipflv malachite 
wi th E:ome rpa and b] ack co per oxides, azuri te and" chrysocolla • 
Specimens from the nrjmary ore zonp, found on the minp dumps, 
contain chal:opyrite, nyrite, magnetite and pyrrhotite with 
d iopside, scapoli te, calef te, sphene and prehni te. The primary 
ore specimens have a mptamorph~. c texture and the mlneral 
compojsitlon shows that the ore has been formed in 8 calc-
sil tcste envJrnrunent. 

~ructu~ of the Ore Deposit, 

It is considered that the ore has be~:, n formpd in the 
crush zone; the width of the crush zone at the open cut of the 
mine is approximately 120 feet. The dip of thp foot-iVall of the 
crush zone has been interpreted from level plans to be 7rfl to 
800 east. However, thF: hanging-wall must have a flatter di}:! 
than the footwa1l if the are is contained within the crush zone 
at depth ~s the width of thp. minpra1ized zone at thp 400 and 
550 ft. Ipvels is 2?O and 300 feet respectively • 

The rocks of Group II and Group III dip e8st and arE' 
intersected by the crush zon~. Slates are exposed in the 
crush zone and are more crushed in the centre of the zon~ than 
:It the margins. Accut"ate indication of the depth at which the 
diffprent rock types are jntersected by the crush zone 1s not 
nossible bpc;mse of the intense folding aml the unlolown aI:lount 
of movpment by faulting. 

Sullivan (195}-, p.23) postUlated that the ore in 
the vicinity of the 285 ft. level was probablY formed by 
rpp1 aCr'J1lent" of quartz-felspar rock. The present investigators 
offer an alternative interpretation of thp position of the quartz­
felspar rock within the crush zone 8nd this is illustrated 
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on plate 5. Slates outcrop (Group II) around the mine and "s] ates" 
(interpreted as being equivalent to Group II slates) have been 
recorded by the mine operators down to the 400 ft. level. Under­
lying the slates the considerable thickness of the conformable 
mica-schists must be taken into account. Therefore, it is 
suggested that the quartz-felspar rock may not have been 
entered during mining operations. The present investigators 
postulate that the lower grade ore of the primary zone is mainly 
related to the mica-schists of Group II and that the higher gr •• e 
ore of the oxidized zone and the upper portion of the primary 
zone 1s associated with the slates of Group III. Sullivan 
(1951, p.22) interpreted the outcropping orebody as transgressing 
the bedding and stated that it probablY filled a cross-cutting 
fracture in crushed slates. The ore lenses below the 185 ft. 
level probablY f[low the general strike, dip and pitch of the beds. 

At the mine the outcropping slates pitch to the north 
and the ore lenses have been interpreted (Sullivan 1951) as 
pitching in this direction. Reversals of pitch along lines 
trending north-east are indicatpd near the mine (Plate 1). 

600 feet south from the mine the pitch changes trom 
north to south and the position of the axis of pitch change 
can be determined accurately where it crosses the crush zone 
(Plates 2 and 6). This pitch change has caused beds which 
contain ore in the mine to occur south of the pitch change. 

A reversal of pitch has been mapped 150 feet N.N.W. 
of the main shaft of the mine (Plate 6). The structural 
relationship of this pitch change to the ore deposit could not 

. be determined as the axis of pitch change could not be traced 
into the area above the mine workings. 

The structural character of Dyke B is postulated to 
have been a major control of ore localization within the crush 
zone. Apophyses from the dyke are postulated to occur at depth 
and although these have been mainly shown in an arbitrary manner 
on the sections, the apophyses shown between the 285 and 400 ft. 
levels on Plate 5 have been interpreted from level plans and 
mine recordsj they represent rocks which the mine operators 
called "hornnlende" and "homstone tf 

• 

No calcic rock types were found in the area around 
the mine. The mine operators recorded the occurrence of masses 
of calcite in the mine; they frequently referred to "hornstone" 
and "homblende" being associated with the primary ore. "Berry 
stated in referring to the primary orebody that the very hard, 
tough fine-grained hornstone carried chalcopyrite in spots 
associated with masses of calcite and hornblende" (Dutton, 1951). 

The introduction of the metals is considered to be 
closely related to the intrusion of the basic dyke and the calci~ 
minerals associated with the ore were probably introduced prior 
to, or at the time ot mineralization (Sullivan, 1951). 

In the preceding sections of the economic geology 
it has been postulated that the ore is confined to the crush zone 
and is associated with the contact metamorphic zones of Dyke B 
and the dyke apophyses with the beds of Groups II and III. A 
generalized hypotheses to explain the introduction of the metals 
is submitted below. 

At depth and probably below the 185 feet level 
apophyses of the dyke, entering the crush zone, may have formed 
charmelways for ore-bearing solutions. The 1ntroduction of the 
basic material and calcic solutions may have created, in certain 
bedS a favourable environment for the deposition of ore by 
repl~cement; the ore below the 185 feet level may have formed 
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in this manner. Crusched slate beds above the 185' level were 
not greatly altered by introduced basic material and calcic 
solutions were probably mineralised along fractures. · This would 
account for the transgression of the outcropping orebody across 
the bedding. 

The d1fference in the grade of the ore from the 
oxidised and primary zones may be due, in part, to processes ot 
secondary enrichment but it is considered that the structural 
controls described in this section caused somed1,terence in 
grade at the time of ore deposition. 

prospects of Ore RepetitionA 

The area to the south of the mine is considered to 
be the most favourable area for ore repetitions. Here ore 
may occur at depth, within the crush zone. It is also possible 
that payable ore may be found below the limits of the workings 
of the present mine. 

The structure and lithology of the metamorphosed 
sediments bear the crush zone, south of the mine, are similar 
to t' 'ose existing at the mine with the exception of the pitch 
change which occurs 600 feet south of the mine. 

Some copper staining is present in the crush zone 
south of the mine and due to weathering processes, it is 
~.Qbable that some indications of mineralization may have been 
destroyed. 

From comparison of the areas north and south of the 
pitch change 600 feet south of the mine (Plate 1), it is 
considered that the more favourable area for possible concealed 
ore is that between the pitch change and the mine. In the 
area south of the pitch change:-

change:-

(1) the crush zone is not very wide at the surface; 
it ranges from 5 feet to 30 feet in width; 

(11)the pitch is to the south; although beds which 
contain ore in the mine occur in the crush 20ne 
no evidence is available either ~onfirming or 
denying the occurrence of ore in south pitching 
structures. 

(iii) apophyses (or sills) from the dyke outcrop in 
the slates of Group III bear the crush zone l 
their sub-surface character is not known bu't 
there may be a genera1 widening of dyke rocks, 
at depth, which could preclude the occurrence 
of payable ore. 

By comparison, in the area north of the pitch 

(i) the crush zone is 60 feet wideat the surface, Dnd 
could contain a deposit of considerable size • 

(ii) the pitch is north as it is in the mine and bedS 
which contain ore in the mine occur in the crush 

( ili) 

zone. 

the sub-surface relationship of th,e dyke to the 
crush zone and groups I and II is not known but 
due to the proximity of this area to the mine 
area the relationship may be similar to that 
existing in the mine. 

Nothing is known of the beds below the mine workings; 
it is possible that they consist of quartz-felspar rock which 
may have been mineralized. Diamond drilling is recommended 
as the best method of obtaining more information about these bedS. 
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DriJl.IDE.., 

The results of the present investigation suggest 
that further expJorat1on by diamond drilling shoUld be undertaken. 

Locations of drill sites have been discussed with 
Sullivan and Dutton. The selection of sites by Dutton resul ted 
from an analysis of the work of Dutton, Su" 1 ivan and the present 
investigators. Diamond dr illing by Broken Hill South TJimi ted 
will probablY be carried out early in 1952. 

Three drill holes are proposed and D.D.H. No. 1 Is 
situated 10 feet south of peg No. 366, Plate 3 (Sullivan, 1951). 
This position is not considered as favourable by the present 
investigators (see prospects of Ore Repetition) as the position 
of D.D.H. No.2 which is situated 5 feet south-east of peg 62, 
PJ ate 3, (Sullivan, 1951). These two holes are to be drilled 
Vertically in crushed sla.tes to test for concealed mineraliz£ltion. 

D.D.H. No.3 is situated 483', on a bearing 3510 lvi, 
from the main shaft. This hole is to be inClined in order to 
intersect beds within the crush zone below the present workings. 
The 'drill core may also yield some information regard Ing the 
character of the ore, the type of beds pre~ent and the structural 
relatjonsh1ps between Dyke B, Groups I and JI, and the crush zone. 

CONCIlUSION..a 

Payable copper mineralization may still occur 1n the 
Mount Elliott area. Geological investigations to date have shown 
the possibility of ore repetition. 

The geology of the ore deposit mined has been 
interpreted to a great extent and sub-surface evidence is very 
limited. Therefore, in the search for ore repetition by 
drilling a considf:!'rable risk factor is involved. 

A geophysical reconnaissance has been made by the 
Geophysical 8ection of the Bureau. The results of the 
geophysical work, carried out by Dr. S. Horvath, were not very 
promising but a detailed geophysical investigation has been 
recommended. 

Diamond dri11ing of favourable areas is recommended 
for the purpose of locating possible concealed mineralization 
and also to yield underground geological information. 
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RXPI,ANArrION OF PHOTOGH,APHIC PJ;,ATES. 

Plate 71 Panoramic view of the Mt. Elliott area looking eastward 
toward the Mt. Elliott Mine. Fprruginous caopings 
occur on the hills; the alluvial flats in the fore­
ground cover Group II rocks. 

Plate 8: Fig. 1 - The open cut at the Mt. Elliott mine l&oking 
southwards. The hill in the upper left section of 
the photograph consists of crushed Slates of Group II. 

Fig. 2 - Iron-stained quartz-felspar rock (Group JI) 
outcropping in the west of the Mt. ~ll1ott area. 

Plate 9: Fig. I - Moderately folded slates of Group II exposed 
in a road cutting 250 feet south-east of the main 
shaft of the Mt. Elliott mine. 

Fig. 2 - Contorted rocks which occur in an outlier of 
Group II near the Mt. Elliott Mine. The rocks in the 
upper section of the photograph are unaltered slates 
of Group II; towards the lower right hand corner 
the slates are schistose. 

Plate 10: Fig. 1 - Folded Group IV rocks outcropping in the 
north-east of the Mt. Elliott area. 

Plate 11: 

Fig. 2 - Steeply dipping Group IV rocks exposed in a 
cutting south of the Selwyn railway station. 

Fig. 1 - Weathered rocks of Dyke B apophyses; block 
jointing, rounded surfaces and leisogang rings shown 
in t lis photograph have resUlted from the processes 
of weathering. 

Fig. 2 - View looking westward from dyke C; Selwyn 
railway station is shown in the background at the 
right of the photograph. The large boulders are 
weathered acid dyke rocks which have intruded dyke 
C which is represented by the small dark boulders 
in the foreground. 

Plate 12: Quartz-hematite in the west of the Mt. Elliott area, 
.. outcronping in alluvium which covers rocks of dyke A. 
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