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SUNMMARY,

Sampling of selected tailings dumps in Western Australis was followe
by radioactive, spectrographic and chemical analysis of the samples for ths less
common' elements., Some dumps in the Northampton area were of relakively small
size and tonnages were estimated afier pacing and compass surveys, but in mos3
other cases the locations selected all contained large quantities (from'several
hunidred thousand tons upwards) and rougher estimates of tonnsge were made
without the benefit of a survey. No dumps showed obvious poténtial for economlis

production of contained minerals under present circumstances.

INTRODUCTION

The purpose of the survey was

(1) %o disclose possible sources of the less common metals which are
coming into prominense for such purposes as structural msherials in muclear
engineering, in alloys of superior performance af high temperatures and for
high purity metals and alloys with particular electronic properties,

(ii) to indicate dumps which by reason of their size and metal conbens
may warrant re-treatment because of features such as improved minersl dressing
techniques, improved metal prices or the presence of metais of newly acquired
importance mentioned in (i) gbove,

(iii) to discover sources of metals which would not in the past have
been expected in dertain types of deposit but are now known to be sometimes

found in them.

SCOPE OF SURVEY.

The dumps selected for sampling were chosen following reference to the
Western Australian Mines Department. Examination of a wvariety of references
and discussions with Inspectors of Mines. Selection was based on size of
dump and complexity of mineralization in the parent deposit, Ltogether with
consideration of obtaining a representative cover of dumps in the more accessiblie
parts of the state. The Mines Department production records were particularly
valuable as a guide to the size of dumps likely to be found in the variocus disbricis,
As in the case of previous surveys, analytical work on samples was
sarried oul by the Australian Mineral Development Laboratoriss, It insluded a
qualitative assessment of radiocactivity, expressed as percentage U308 equivalent,
The limits of detection of the spectrographic method used for sampies from the
Northampton area are set out on Table I, Phosphorus, silicon, aluminium, iwor,
magnesium, calcium, sodium, potassivm and titanium were not sough®. The analybizai
method wsed was not sensitive enough to detectAgold at levels which would be
interesting from a retreatment point of view. Chemical methods wers used
for sulphur and selerium, detection limits being for sulphur fifty parts ané for

selenium one part per million respectively.
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METHOD OF SAMPLING

Samples from dumps not associated with operating mires were wcllected
during Auguast 1§64 and August 1965. Portions were taken by shovel from telow
the surfaces of the dumps in a number of places and combined to give composize
samples, Where different types of material were stacked separately un large
quantities separate composites were usually made up from the various types on
material. Wherever possible, advantage was taken of gullies and other erosion
chamnels in the dumps to obtain fresh material from a range of depths below the
top surface.

In the case of smaller dumps from lead mining in the Ncebhampion area
tonnage estimates were based on pacing and compass surveys. BHowever, in the
case of goldmining dvmps the selection was restricted to the larger centres
of production and in most cases dumps were obviously large encugh to be of
interest 1f significant values were cbtained in the analyses.

Dumps associated with operating mines were sampled by the mining
companies who supplied estimates of the tonnages represented by the samples
forwarded.

Samples generally were about five pounds in weigh’t and wers subsequently
divided into two roughly egqual portions. One portion was used for the standsrd
set of tests while the second was retained for possible*mineragr%phic examination
or other tests if these were warranted by the analytical results and the size
of the dump.

In some cases it was found convenient to obtain samples of wre and
rock from'spillage iy the vicinity of shafts and treatment plants. Thess
collections were givern a sample number and retained with the portions of tailings

samples held in Canberra.

RESULTS - BY DEPOSITS

The semi-quantitive spectrographic measurements made on the Nomihampion
area samples are set ou% in the following paragraphs together with a descriptic:
of the location of the dumps, the samples taken and, where appropriate the tonneges
represented by the samples.

At the end of this Record, Table II sets out the compiete analyticsi
results for each sample, including elements detected but in the case of the
‘Northampton area samples, not determined more closgly than within the ranges
of major (100-10%), minor (10-1%), heavy trace (1-0.1%), trace (0.1.0,01%),
faint trace (0.01-0,001%) and very faint trace (0.001-0.0001%),

The Northamptor: results are sét out first, followed by the old gold
mining dumps in the order in which they were sampled in August 19?5 and then by

the samples supplied by the c¢omparies,
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In the case of samples from areas other than Northsmphon the major
‘interesting quantivative results only are mentioned in the tex?i and recorded
in the standard form of result sheet. Table 1II lists the values cbtained
for each element determined. These were supplied by AMDEL for the gold mining
samples as being a better indication of the eleménts presernt than the rarges
‘of concentration given by them for previous tailings survey sample analyses.,
The folloiwng elements were not detected in the goldfields samples: Au,

Pd, Tn, Rh, Ru, Ir, Os, Pt, Ta, Nb, Tl, Cs, Y, Ce,

~Northampton Area

The State Battery at Northampton is located about 1 mile west »of the
tom. It is a simple gravity plant capable of treating 1000 tons per moutn
on & 3 shift basis. The tonnage of sands in the dump were estimated ab 10,00C,
The elements measured in sample No.? (64/24/b57) included lead greaser thaw
1%, zinc 0,2% and zirconiuw 002%0 The segond sampleg'64/?4/§§8 was from a small
‘dump of reddish material with much mica. The lead conteni exceeded 1% ard C.02%
beryllium was detected ir the analysis., This'material is wnderstood to have
‘been canted from outside the Northampton area for treatment at the Battery.
The Northampton area is described by Campbell, F.A., (1965),

Galena Mine

This is the most noxtherly mine sampled in the Northampton ares.
The first sample (64/?4/@59) was taken from the northern brown coloured: dump
visible to the west of the North West Coastal Highway about half a mile south
of the Murchison River Crossing. Elements measured included lead more than 1%
zinc 0.25% and copper 0.025%, The second sawple (64/24/060) was from the
smaller yellow coloured dump to the south and the sample on analysis, proved
to combain much the same elements as the first including lead more than 1%,
zine 0.15% and copper 0,03%. These two dumps togaether were estimaited to sontair
about 17,000 tons of tailings. The barium content of these dumps is about three

times that of the other dumps to the south, bui even so is still under ?%o

Wheal Fortune

The tailings dumps here (3 miles west of Northamptor: on Vis,Lom 436)

4

were found to be much washed away and it was estimated that about 10,000 tons
remained. One sample, 54,/24/06%, was taken from this area and *he elements
measured included more than 1% lead, zinec 0.4% and copper 0.05%, The Gump
here was predominantly grey in colour in contrast tc most of the céher dumps

which were yellow or brown. ’ /

;

Gharka Mine

This area is six miles north of Northampton and to the west of fﬂe Noxth
West Coastal Highway. The dump material here consisted of dark brows 50 grey
sands located in a creek below the mine. The tonnage wgs small and estimated
at 8,000 tons only. Elements measured in the sample (64/?4/562) incinded lead

more than 1%,zine 0,6% copper 0.25% and silver 0,001%,
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Wheal Ellen

w

The mine azrea is approximately T mile soubh west of Northamphor,
The dump sampled consisted of brown-grey sands, and was estimated to contain
about 4,500 tons only. Gome slimes dumps further down the slope of the hill
‘were not ‘measured or sampled because of their apparent small size. Elements
measured in sample 64/24/063 from this dump included lead and zinc hoth greater
than 1%, copper 0.015%.

N1

Badders Mine R s

This is located eas®t of the North West Coastal Highway but west of the
railway line, about six #nd a half miles north of -Northamptonm. I% was eztimated
that the dump of brown.grey sands in this area -contained 20,000 tons of
tailings. Elements measured in the sample 64/24/064 from this area ircluded
more than 1% lead, zinc 0.1% copper 0,06%, Griffin and Hughes ($950), desaribe
testing of gravity methods:for retreatment of. tailings from this area. Little
success was obtained because of the large proporbion of values found in the
- 200 mesh fraction.

Protheroe Mine SR RN

Samples were taken from each of the three main dump areas at this nine
which is situated on Vie.Loz.833 near Nabawa, f7miles south east of Northampton.
4 is the furthest south of the mines in the Northampton area included in thiz
survey. The first sample, 64,/24/065 was from a dump:near the main shaft of
most recent mining of the area for lead. The dump was composed of brown-grey
sands and slimes and elements measured in the sample included more than 1%
lead, zinc 0,15% and copper 0.004%. The second sample was from dumps on both
sides of the creek in the area of recent mining activity. Elements measursd in
this sample (64/24/@66) included lead more than 1%, zinc 0,3% and copper 0,0%5%,
Dumps represented by these two samples were estimated at a total of iC,000 %ons.
The ‘third sample was from old dumps,<estima€ed to cdhtain 30,000 tons located
toward the crest of the hill overlooking the other dumps. Much copper stained
slime was evidentv on the slope below the dumps which had apparently survived
from the days when the area was worked as the Narra Tarra mine for aepper.
Elements measured in this sample (65/24/067) included more than % lead, zinc
0,06% and copper 0.08%. As would be expected this sampie is appreciably higher ia
copper content than the other two from dumps in the lead mining area &% Prother e,

Thomas and Meharry (1957) and Hughes and Meharry (1952) descrire tests
of flotation as a method to recover lead and zinc from tailing from the graviiy
treatment -plant operating at that time. The unusually active nature of the
sphalerite amde separation of lead and zinc difficult and there was a considerable

loss of oxidised material. Head values of samples supplied for these tests

contained 4.34 and 5% lead, 2.7 and 2.5% zinc and 0.12% and 0.04% copper Tespechively,

These results suggest that in the absence of any silver values, the quantity of
lead present is not sufficient to warrant further treatment of tailings dumps ir

this general area at current lead prices.



Rlaskett (1952) reported on sink-flda’ tests carvied oub on Proiherss
lead ore with a head value of 20.2% lead, 2.45% zing and 7.95 dwt per tor nf
silver. ‘Separation of lead and zinc was not effected at a heavy medium speci’is

-gravity of 2.91, but might be practical at higher specific gravities.

Nixon (1953) describes treatment plants then in use at the Protherove

and Galena minesiwhich in ail probability produced some of the tailings

saipled in this survey.

Westonisa

Access to the mine area which wagz examined was obtained by a track
~continuing on-from the end of the main street of the towaship. Two sampies
were collected; the first was from dumps to The east which appeared scattered
and may have been associated with the operation of a retreatment plant., This
‘sample was numbered 65/24/@18 and eiements measured at noteworthy
concentrations in it included barium 003% and strontium 0.05%. Other slements
appear to be present at relatively low levels, The second sample, 65/@4,@?9
was from a larger single dump to the west,%nd sontained 0. 3% barivmw and 0.5%
strontium, with tongsten and vanadium at 4 times the level of the firsh sazpls.

There was evidence that some of the mullock dumis were being
~removed - for -construction purposes. A representative sample of rosks was collecsd
from the dump-adjacent to the engine and shtamp battery fourdations and was
labelled 65/24/020,

Operation of the ireatment plant possibly responsible for some of the
tailings sampled iS'reporte&~by Williams (1919); Blatchford and Foman (19{7)
‘deszribe the geology of the area and the mines operating at that uvime, the

principal of which was the Edns May.

.
Mt. Palmer
This mining centre is reached by ttrning south off the Greai Basvcerr
‘Highway at Yellowdine for approximately nine miles, The principal mine is on
a breakaway overleoking a salt lake. It was estimated that approximabely
150,000 tons were present in sand and slime dumps. Sample 65/?4/@2? was talan
from these and found to contain 0.1% arsenic and 0.07% menganese, other elements
being present at relatively low concentrations., Some rock samples were collected
‘from-a mullock dump coppousiie the eastermmost sand dGump and-labelled 65/2@/6?20
Matheson and Hibson (1940) describe the geology and mine workings in
this area., Their plate 19 illustrates the mine area, the sample being takenx from
dumps in the area covered by the word "track" on GML3546. The report was made
before the mine was fully in production and surface features have :hanged

gsomewhat since that time,



Coolgardie Area

a) Bayley's Find., The dumps hers amoun’ t¢ several hundreds

¢
thousands of tonz and have resulted from the treatment of ore from the Bartars,
Surprise and Callion mines, as well as from Bayley's Find iveelf. Ons semple,
65/24/023, was taker from the dumps adjacent to Bayley®s Find Mill a=d coversd
by TA98 and GML5609 on plate IX of NMcMath, Gray and Weri, (1953). These
authors describe mines and geology in the Coolgardie acea, The Rayley's
Pind Mill tailings sample contained 0.15% copper, 0.15% nickel and 0. 00%
chromium and is of interest because of the relatively high values in thess
elements compared-with other samples. The sample also contained the highes™
bismuth content of any sample (0,025%) ,

b) Tindal's. This mine area is two miles south of Coolguxdie ais: g
the Isperance railway line. A large intact dump at the south eastern egnd of
the a.ea was sampled, This lay on GML 5532 and 5529 on plate IV of MMath
et al, {1953). ' The geology of this area is described in the refersnce on
pages 135-139, At least 100,000 tons of tailings remain in this arsa. Elemem:z
of note measured in the samﬁle (65/24/024) were strontium and tungstsan,
both 0.01%, '

¢) Burbanks. This area lies about six miles south of Coolgardis
along the Londonderry road. Two distinet areas with dumps were noted, Samplz
65/24/025 was tken frow dumps in the Burbanks Central awea, %0 the west of *he
road. Dumps were estimated to total 50,000 tons and elements measured in
the sample at above normal concentrations included barium 0.12%, strontinm O.!%
and manganese 0,2%. The second area, to the north, was the Burbanks Msirn
Lode mine area. Dumps were located on both sides of the road and‘probably
exceeded 100,000 tons in alil. Sample 65/24/026 was toeken from ihis ares
and noteworthy elements measured included barium 0.2% and stroniium C.2%.

Ottier elements however were at an evexn lower level than in sample 65/?@/6250

Plate VIII of McMath et al {(1953), covers this ares, the Burtanks
Central dumps being in the area of (L5720 and the Burbanks Main Lode dumpa
an the general area covered by GML57%7 and TL3 on that plate.

d) Bonnievale, This area lies about 7 miles north of Coolgardis.
The dumps are all quite low and scattered over a large area. Many of *he heaps
of sand are quite white in golour while some are stained cream to brown,
Sample 65/24/027 was taken from the weshtern area.south and west of a peg
numbered 5550. The dump area corresponds approximately with lease Z673 on
plate XIII of McMath et al (3953), Elements present were all measured at very
much lower levels than usual as would be expected from the very light colour

of the sands,
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Kunanalling Area

This centre is about 20 miles north of Cooclgardie, on the road
- passing Bonnievale. The main mine here was the Premier, located behind a hill
to the north east of the ruins of the town. - Seample 65/24/028 was taken frecm
sands located toward the top of the hill and slimes on the flat below the op=r.
cut.  The location is shown on the geological sketch map in Gibson 71908 (a)),
Even at that time the mine appesars %o have been almost abandoned. accordiag o
page 24 of the above reference. Apart from 0,1% arsenic the sample contained
no elements at notable concentrations.
Ora Bands

The dump sampled here was on the eastern end of a series of dumps
stretching away to the west to the Ora Banda -~ Coolgardie road. 1% was 0,7
miles south of the old Ora Banda Hotel and lay between an old headframe and the
access road to the open cut being worked in August 1965. Reference to Juiscn
(1913) suggests that the dump was on the eastern end of theold Victorious
mine leases, All the sands in the area appeared similar to those in the dump
sampled and were estimated to total several hundred thousand tons. The sawple
contained 0,2% barium and 0.08% strontium. ' Other elements were generally prasend
at unremarkable levels, with the exception of gallium which at 60 parts per
million was the highest concentration measured.

Dav /hurst - Golden Pole Mine

Sands in this ares were dumped separately in an area %o the nordh
west of the shaft, and sample 65/?4/b30 was taken from them, Slimes wewve in a
separate dump to the north east of the shaft and-sample'6i/24/b3? was taken
from-them. A selection of rocks from surface dumps and shafi spillage was
labelled 65/24/032. Access to this area was obtained from Ora Barda via
Carbine, Credo and Callion. See plate 2 of Gibson (1904) for a Locality map
of this area. Both the dump samples were notable for their tungsten content
~0.4%, but were ctherwise generally low in metallic elements. Barium was
present in both samples at 0.2% and strontium at 0.1%.
Comet Vale

At the time this area was visited a number of wind blown saund duups
lay in the area north and west of the headframe which stood close tesidz the
main rocad. These dumps were apparently from the Sand Queen - (ladsome woriings
and the total quantity of tallings was several hundred thousand tons approximztely.
Jutson (1921 (a)) describes the mines and geology of this area as kuown at that
time. Lead and zinc were present at 0.15% each and copper at about half thah
level in the sample collected from this ares (65/24/033), Other elements were
found at more usual levels with the exception of vanadium, which at C.06% was

unusually high,



Yunndage - Menzies Consolidated Mine

This area is desgrited in‘Woodwardp 1904 at pages 62-64, The dumps
are visible from the main Kalgoorlie - Mewnzies road and are loczated west of the
railway formation -and approximately 5 miles south of Menzies. There are
several hundred ‘thousand tons of sands, slimes and caleines in the area., The
sands have been considerakly windblown. - Sample 65/24/034 was a composite of all
three types of material from the area and contained 0.1% chromium, 0.15% harinm
and 0.1% stromtium at urusual levels of concentration.

Menzies Ares

a) Lady Shenton. This area is about f mile south of the township

o the west of the Kalgoorlie road, Woodward (1906) refers to the mines in %his
ares., Sample 65/24/035 contained 0,15% lead but other elements were present
“at relatively lower and uncemarkable levels.

b) First Hit. This is the other important mine area in the Menzies
district. It is located north of the Riverina road about 4 mile west of %he
town. A composite sampie was made up from dumps north, east and west of the
existing battery office situated on a prominent knoll. The tonnage here was
estimated at 150,000 tons. Sample 65/24/036 contained 0.2% lead with barium
0.1% and strontium 0.2% the only other elements present gt notable concenfiraticaz.

Mulline Battery

The Mulline and Riverina areas wers examined, but dumps at Riverina
were considered %oo small to warrant individual sampling. Approximately 50,000
tons was estimated to be present at the old Mulline Battery site, however,
Sample 65/24/037 was collected from the dumps at this location. Gibsam, (1904)
and Feldtmann, ﬁ1975§ describe the geclogy and wines in this area, none of
which are particularly large. Apart from 0.2% lead, 0+75% zinc and 0. 15%
manganese the sample showed little by way of abrormal concentrations.
Kookynie

On closer examination the large dump visible 4 mile east of the %ow
was found to be divided into several parts. The sandy portions were somewhah
blown about by the wind and some of them showed signs of copper staining. A
separate dump some distance north of the town was not sampled. The composits
sample from various parts of the dump close to the town contained O, 3%
tungsten and 0.1% barium at the only outstanding elemental concentrations, Moss
of the others elements identified being at very low levels, Jutsom, (192! (a))
refers to this area on pages 4% and 42 and plate I. The sands apparently are
the result of treatment of ore from the Cosmopolitan mine.

Scng of Gwalia Mine, Leonors

The very large sand dump from this mine was sampled in two sections.
The first sawmple, 65/?4/@39 was taken from channels cubt in smell gulliss dissec’ing
the eastern and southerm sections of the dump. Some of +his material was
reddish in ceclour, some greyish. This sample was found %o contain 0.%2%
barium, 0.2% strontium, chronum also rather higher than usual at ©.08%

and. boron 0.008%. Other elements were present al unremarkable levels. In the

rorthern and western section of this very large Qump sample 65/24/040 was baken
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from channels cu* in the walls of a gully np to 7 feet deep which led isad awss
from the last location of the mill tailing discharge pipe. Elements fonmd a~
notable concentrations in this sample included chromium o.1% nickel 0.04%
barium 0,08% strontizm 0.07% and boron 0.4 2%.

The dump is generally about twelve feet high in the east, gradnaliv
decreasing to nothing in the w'e.sf;9 and the tonnage is very large indesd. Moss
of the 7 million tons of ore treated during the life of the mine has finished
up in this dump., For a description of the mine and plant see Anon (1932)
and for the geology of the deposit, see Finucane (1965 (a)). Noldar: and Bock
(1959) desciibe the geology of the area.

Lgverton Area

Gold deposits in the Laverton area are described in Gibeon {:1906\.

s

Refer alsc to plate VIII of Miles (1938) for the location of mines ard %o Hobsar

and Miles (1951} for a description of the geology of this area.

a) Ida H Mine. This mine area is-located to the north east of *he
Burtville road, approximately eight miles from Laverton. Sands were collecthed
from a number of dumps, some of which may have been retreated. A cowposite
sample, 65/24/041 was wade up. On analysis this was found to contain C. 2%

arsenic and 0,052% boron. These were the only elements at unususald concentratl

A collection of rocks from mullock dumps and shaft bin spillage was mumbsred
65/24/042,

b) Craigie more Mine. This area is also described in Gibson, {5908}

P

N

It ‘lies about 3 miles south of Laverion oa a hill to the west of the raiiway
formabicn., The slimes dump is pink in cclour and relabively inbash buy the
sands are mach windblown, A (omposite sample of sands and slimes, mirbaped
€5/24/045 was taker. Ir this was found 0.'% arseric and 0.15% mangarese,
with other elemenis g% unremszsrkable levels of conce

ation
from miilock dumps and shaft bin spillsge were labelled 65 247 044,

¢) Lancefield. This was ome of the lash and largest mines %o %e
worked in the Lgverfon arsza. The nearby mine township of Beria has bheen
deserted for some years. Matheson, (1938) describes this deposit; appendices
to his report descrite the ors and will products and plate T iliustwmsbtes the

surface features inciuding the location of some of the tailings dumps, Sampls
65/ 24‘/048 was taken from the eastevnmost dump which is very high end shands

b prominently abvove the surrounding relatively flab cowatoy, Elewmsnts
measured ah rosable concenbtrations in this sample were zinc o4 5%, cobal’
0,03%, ansenic 0.6%; manganese 0,15% and molybdermm 0,075%, The sample From
+he :r:e-::’t;angu.i.ar dump t2 the west was nmbered 65/24/049 and found o sontazin

arsenic 0,6%, margansse G, %, 2zins 0,5% and cobalt 0,025% at ur,-,,s.-u;d.l@r high

o

soacenbrations, Twn Fforbbsy duwpe sppear %o hawve teen added o Hhe now

<

S o
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+hose or Matheson's plate il since this was prepared. The eastern of “hese
duwps appears to ke the result of retreatment of previously syanided calelines,

The sample collected was numbered 65/24/047 ard contained zinc 0,254, silver
0.004%, copper C,i%%h avseric 0,6k, manganese 0,12% and antimony N.015% as the
‘elements present al noteworthy concentrations. The western 5f the two new dumps
was yellow in colour and from it sample 65/24/046-was collected. Two poviions
of this were sent for analysis, the elements at noteworthy concentraticns belng
arsenic 0.06% and mangsrese and strontium both 0.1%. A sample of rocks, largel:r
spillage from the shaft bin, was collected and labelled 65/?4/0450 Tin and
molybdenum, though presenti at low levels were relatively higher in the Larcefield
dump samples than in those from most other gold mining centres.

d) Cox's Find This is one of *the more recently operated mines in the
Laverton area, It 1s losated approximately 40 miles north of that centre,
Matheson, (1937) describes the deposit as he found it at that time: A camposite
sample of sands and slimes ccllreted from dumps in this mine arsa was sumbered
65/24/055o Analysis showed it %7 he relatively low in nickel and ~hrem um. Bowor
at 0.012% was the only element present at a notably high concentration. A
suite of rocks collected from the vicinity of the shaft bin was labelled 65/24/@560
Mt Morgans

The sands from the Mt, Morgans mine are visibie from the msin Leonora-
Laverton road lying cn the eastern side of a prominent jaspilite ridus.
The deserted Mt, Morgans itownsite lies on the western side of this ridge. The
ares is described by Jaskson, ('1905)o The gands were much washed cub and rathes

scattered, probably as a result of retreatment. A composite sample was found 5

contain 0,12% manganese and 0,008% maolybdenum with no other elements pressnh ab
unusually high levels., A collextion of rocks, largely sPillage from the shafl
bin, was labelled 65/24/051, '

This area is Loczted about 8C miles north of ZLeonora and is now
deserted, the reares: settlemern being at Agnew, a few miles north. The main
feature of mining operations in this area was the network of tramlines whisk
brought ore frou a numbar of ontliying mines to a central treatmsrs plant ab
the Great Easternm mine. This plant was located about F mile nortn east of the
towhasite on the main road. Uitson, (5907), describes minzs in this arsa. A
sample of sands from dumpe at The Great BEasterr plant \69124/‘%2) conhained
notable concertrations of the following : arsemic 0.2%, nickel 0.07%, ehrcuium
0.15%, ani 0,3% each of barium and strontium. In a sample of slimes from .te
same area (65/24,053) zirconium at 0.03% was noted a% the highest concentrstlon
in gold tailings. Arsenis 0,5% and nickel and chrcmium 0,72% were the oniy
other =iements present at notabliy high concentrations., 4 ¢ullechior from wo-k
dumps near the crusher site ir the central treatment plant arca was labelled

5/24/054




Mt, Sir Semuel - Bellevus Mine

This area is described by Gibson, (1907)., The presence of copper in the
ore was evident from copper steaining in the dumps and the presencs ¢f disgalved
copper salts in rainwater pools lying emongst them. Sample 65/24/05?’ was of
dump material and on analysis showed 0.3% copper, but little else in the way
of unusually high elemental concentrations. The chromium conten’ was unusually
low, Sa.mpie 65/24/058 was taken from flue dust lying in-the remains of the
extensive roasting plant, lements measures at notable concentrations Ji this
sample included more than % copper, 10% sulphur and 80 perts per williom
selenium. Zinc and bismuth concentrations were somewhat increased relstive 4o

the dump material but were still not unusually high.

There were extensive sand dumps at the mine slte, approyimately three
miles south of the town., A large grey-yellow send and slime dump, zabt up by
‘gullies, was sampled to provide 65/24/059‘, which was fourd to contain C.'% emtimony
and 0,2% strontium., Nickel end chromium were present at a medium level of
concentration and lithium, rubidium and barium at & somewhat higher level than
usual, A sample numbered 65/24/060 was taken from a low level dump of caleines,
and on analysis found o contain arsenic 0.8%, entimony C.%5%, copper 0,150%

‘lead 0,05%, zine and nickel both 0.08% at unnsuel levels. Other dumps, including
g-"high dump of calcines and a yellow sand dump, were not sazmpled. 4 collestion
of rocks from the vicinity of the shaft and c¢rushing plant was labelled
65/24,/061,

The geological sétting of the Wiluna deposits is detailed in the ¥ifsh
Empire Congress geological volume G,0.4,0.D. (1953). Blaskett and Woodzook, (1953)
describe ore dressing methods in use &b this mine when it was opereting. Minutes |
of the First Ordinary Meeting of the Aus. I.M.M. (A.I.M.M., 1933) describes tbe
plant in the first few years of iteg life.

Meekatharra

This area is described in Clarke, (1916) and Noldsrs, (1960). Samples
were taken from a line of extensive dumps beyond the railway yards and separaied
from the town by a low ridge. The main mines were the Fenian and Ingliston
Consols, Sample 65/24/062 came from reddish dumps at the western erd of the arza
and was found to contain 0.06% nickel, Oo";5% chromium, 0,5% arsenic with other
elements present at more usual levels.

The sample of greenish dumps in the centre of the area (65,/241/063)
was found to contain 0.2% nickel, 0.3% chromium and 0,05% arsenis a% uousnally
high levels of concentration.

The sample of dumps of brownish material from the eashern end of ihe
area (65/24/064) was found to contain the following elements at unusual concensrationg
nickel 0.12%, chromium 0Q,3% and arsenic 0.6%, The selenium content was reporied
as 70 parts per million, and 1s guite out of keeping with other results from ihe

same area. It is probably either incorrect or the sample was unrepresentative



as regards the selenium content,
Some dumps in the "Queen of the Hill" aree and to the north east

of the main dump area were not sampled because of their relatively small gize.

Peak Hill

» Peak Hill township, which is now practically deserted, lies approxi.-
mately 73 miles north of Meekestharra. The dumps sampled were apparenily the
result of treatment of ore from the open cuts to the south west of the town.
The sands and slimes had been dumped so as to block the course of s small
creek, and were somewhat washed out. Sands were white to light brown in colour
and were clearly visible from the old hotel site, beside the Roy Hill rned.
Sample number- 65/24/065 was taken from the sands, and on analysis shown to contain
80 ppm zirconiym, 50 ppm bismuth, 50 ppm gallium, 0.02% molybdenum O,05%
scandium end 0.2% barium at relatively high levels of concentretion., Id4hium
at 5 ppm was unusually low., A number of rocks were collected at the mill site
and lebelled 65/24/066. Some of these might be spillage from the old treatmen’
plant, others from outeropping banded iron formation on the treatment plant site.
In 1910 this mine was reported to be closing down - see D.M.W.A. (1910),

Reedy's Find - Triton Mine
This mine is located approximetely 14 miles east of the main road and

railway at Tuckenarra, Cempb... (1953 (a)) describes the geology of this deposit.
Sand and slime dumps lie on both sides of the access road. The slimes may be
‘related to an old smell plent siltuated at the south end of the main workings.
Sands-and slimes from the various dumps were combined to form sample 65/24/067.

A number of rock samples from the crusher area were taken and labelled 65/24/068.
The only elements noted as being present at an unusually high level were stron%ium
0.1% and sulphur 3.2%.

Cue Ares

a) Big Bell Mine, is located sbout 18 miles west of Cue township.

Big Bell townsite itself is deserted; but a small partnership is engaged in
cyaniding remnents of material left by the abrupt closure of the mine. There

is a single very large tailings dump which consists of sands and slimes in
alternating layers. Sample 65/24/069 was taken from the south and west edges

of the dump and in it barium 0.3% and molybdenum 0,02% were the two eiementg

shown by analysis to be present at unusual concentrations. Sample 65/24/b70

was taken from the full depth of the dump in a deep gully washed out of the northern
edge and in'this sample barium 0,2% and molybdenum 0.05% were the only noteworthy

-elemental concentrations. Some copper staining and black slimes were noted, and

staining bty iron was general throughout the tailings. A sample of rocks from

the mullock dump was labelled 65/24/071, The Staff, (1953), describe the geology

of the Big Bell deposit and some background to the operation is given by Thomas, (1948,
b) Great Fingal Mine, dumps are clearly visible from the main road %o

Mt. Magnet a few miles south of Cue. Calcines from the roasting plant and



from dumps and Spillage in the area was labelled 65/24/087. Gibson (%908 (&)

130

reground fine material remain in neat heaps but the sands ars very windilowz,

partly £ill the oper. cut and have flowed through into *he undergrouind worairgw,.

A sample from g dump of slimes containing some calcined marerial, Zabelied

65/24/072, was found %o contair 0,15% lead 0.2% tungsten and 0.4% arseriz,wish

other elements present at unremarkable levels. A sample of sands (£4/24/073)

was found %o contain 0,25% arsenic. Sample 65/24/074) was composed entlrsly

of ‘calcines and was found to contain 0,3% lead, 0.5% hungsten and C.5% arsecis,

with other elements at more usnal levels, A collewtion of mocks from

the mulleck dump near the shaft with headframe still standing wasg lakeliled 55/?4f5?50

Woodward, (1907), describes the Great Fingal mine at that time,

Sandstone

There are two main dump areas at Sandstone, The first is wisihle froa
the Agnew road junction about 1 milé east of the township. In this parsicnlar
-area the sand dumps are wind blown, there is a high mullock duwp and the slime
dumps are ‘low apd pinkish in colour., A composite sample of sands and slimez

was taken and labelled 65/?4/b76, the elements noted at unusuél lew«-x being

“arsenic 0.15% and manganese 0,2%. A collection of rocks from the mullie e
- dump was labelled 65/24/077.,

To the south west of the town there is a seconi area cf dumps., Hers
the material is generally similar to that in the eastern crea. A sawpie of gards
and slimes, 65/24/078 was taken and the analysis indicated “hat arsemis 0.2%
was the only unusual elemental concentration.

The Sandstone ares is described by Gibson (1908 (b))}, The westers
area, also known as Hack's is the one worked by the Oroya Black Bangs company.

while the easterm area is that worked by the Sandstcne Development Compeny.

g
Tousnme
This area is located about sixty miles south east of Mt., Magne®., Tuera
is much more dump material here than at Sandstone, and the mine was opersztel
mach more recently. Two large calcines dumps were sampled tc provide 65/?4/@?;
which was found %o contain lead 0.1%, arsenic 0.5% and lithium 0.06% {coz of

the highest levels in any sample). Molybdenum a% 0,025% was also high.

e
g..!
e
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grey-yellow sand azd slime dump provided sampls 65/24/080, containing 3.2%

barium and shrontium, 0.06% lithium and0.3% arsenic, while a collsction ~f moixs

describes this area, but his report was made long before the dumps ssmpled

were laid down by the company operating in the pericd 1937 - 1942,
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SAMPLES SUPPLIED BY COMPANIES.

a) Cexfiral Norsemar Goid Corporation N.I. Norsemsr

The company suppiled samples from three dumps on ihts leases, Ths
first sample was given rumber 65.,:’124/@:82% it was a womposite sample from the
Phoenix dump which is eshimated to contain 3million fons and is being addesd
to at the rate of about 190.000 tons per year. Elements at nobable concentrabiovas
in this sample included tungsten 0,05% and vanadium C.04%, Ccncantrat ions generally
were very low. The second sample was numbered 65/24/083., avd came from Hhe
Northerr. Star dump, estimated to contain 32,000 tons. All elements in whiz sarple
were at relatively low conventrations, The third na.mple cane from the Princsass
‘Royal dump and was rumbered 65/'24./081.&0 Elements present were a’b siightly highex
concentrations than the previous two samples, but were with the sxmephion «f

chromium 0,1%, still '.lcmro A spectrographic analiysis of a btuik sample of %ailings

[

sollected over three working periods late in 1953 and early in 1954 is set ou
in Appendix I, Hall and Bekker, (’.965‘)9 discuss the geclogy and mines of hhe
Norseman grea.

b) Grea’ Boulder Gold Mines Itd., Kalgoorlis, Two samples wepe

“supplied by this compary:— The firet was of plan® tailings, representative of
10 million tons held in tailings dumps. - This was labelled 65/24/035 and on
analysis proved to ccntain the following elements at noteworthy concertrabions;
vanadium 003%, molybdenum C.02% and gallium 0,00€%. The second sample was
of flotation conzanmtrate which, afber treatment makes up 4% of the total wail’ by
and amounts to é,bouﬁ: 20,000 tons per year., This sample was numbesred €5/24/086,
ard on analysis was found to contain noteworshy concentrations of vansdium (,2%,

menganese C,15% and stroukium 0.1%, Glllies and Harris, 1955, descrive the
Great Boulder treatment plant and improvements made wo ih,

Woodall, {1965) and Fimcane (1965{k)) discuss the genlog’ s
setting of %he gold deposi®s of Kalgeorlie,

) Noxvh Kalguasil (1912} 2. Ltde Kalgoorlie. Two samplas wexe

supplied representing tailings produced during a period of itwe weeks ending 19%%
July 1965, The first sample was numbered 65_/24/08‘,7' and consisted of Liotation
tailings. It contained the following elements at wnasual aoncem;ratﬁ.on;:;

vanadivm Q.08%, shrontivm 0.1% and mengarese 0. 2%, Vost elemenis dsteoeted

im this sample were present at relabively low levels, The second sample, rumbsred
65,/24/088 wag of calcine vesidues, Arsenic, base metals, molybderum Hellurium

and silver were at higher levels than the tailings but tungsten vanadiun ard

most other elements were lower. The arsenis conben® was 0.%2%, zine (.0%%,

silver 0.004%, molybdemun 0.06%, boron 0.,04% and telluriem 0.015%

d) Leke View and Star Itd,, Kalgoorlie., Three samplez were

provided by this compary. The firsht sample, number 6’5/24/09?, wag from the
Chaffers Plant tailing dump, estimated to contain 72 miliion tons., Rlements aj

notable concentrations were marganese 0.2% vanadium 0,07% +tungsten 0.07%
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strontium 0.1% and molybdenum 0,0%5%. Sample 65/24/093, the second sample
supplied by this company, was from the Chaffers Retreatment Tailing Dump,

estimated to contain approximately € million tons; in %this sample the eiem~nis

nmeasured were at generally similar levels to the previous sample, with manganess
0,12% strontium 0.1% venadium 0,07% Sucgstan 0.03% and molybdenum Q.04%.
The third sample, 65/24/094, was from the Associafied Betreatment taiiings
dump which was estimated to contain almoszt 4 million tons. The only elements
at notable concentratiocns in this gample were vanadium 0.25% and bin which al
0,0025% was very low but was amongst the highest tin values recorded for gold
mine dumps. A eyclone classification plant is used to produce an hydrawiis
backfill suitable for the current underground operations.

d) Hill 50 Gold Mine, Mt, Magnet The first sample !

forwarded by this compary was from the Hill 60 mire taili ings dump which was

estimated to combain 300,000 tins., The eiements determined in this sample
were all at relatively low levels of concentration. De la Huniy, {1958
describes this srea on page 56. The second sample, (65/24/090) came from the
Morning Star dump, which was estimated at 150,000 tons. Elements at nobabis
concentrations included chromium and manganese O, 1%, antimony O {)8/09 nolybderam
0.05% and boron 0,02%, ILithium rubidium barium and strontium wers all at
elevated concentrations relative to the other two sampies Ivom the Mi., Magneb
district. The Hill 50 mine tailings dump provided the third sample from this
area, which was numbered 65/24/091. I.,ewisgal:‘3965) and de ia dunby i ‘%8)

nage 63 describe this mine., The dunmp was estimated to contain about 2 million
tons and concentrations of elements were generally low with the excspiion of
lead 0.12%, phosphorus 0004% and sulphuz 6.7%5%, '

¢) Western Mining Corporation - Frazer's Mine. Southers Cress.

The first samples forwarded ty this company were from Frazer's mine. A romber

ofindividual samples were combined ho form sample £5/24/095 from the dump

Jocated west of the southern headframe. Elements presen: at notable soncentrat’lis

in this sample included nickel 0,75% ghrenium O, ?% tungsten 0,3% wnd vansdicm
0.0é;fc-, A second sampie from Frazer's was compoged of individisel sampi=sg
representative of the dump to the north of the southern headfrs v,
Elements considered notewarthy in this szample included nickel and chromiua at
the same level as the uwevions sample with tungsten varadiun and csher elemants
somewhat lower. IFrazer's ¥i-qe dumps were egt 1ma,te<1 to contadin 20,000 tone.,
Williamson and Saur, (1965) describe the gnid winss of the
Yilgarn distriet and their emviromment,

£) West ern Mining Corporation, Nevo;rfia. Mine, Marve! Lo,

A mumoer of samples were provided ty Western Mining Corporation from small dumps

a* the Nevoria mine, said to total 5,000 vons. These samples were grouped Indo
lareer samples representative of dumps as follows: sample 65/24/087 from the

firgt dump south of the magaznine; sawpls €%/ 91/ 2938 fom the second drarp south

NS
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of the magazine; sample 65/24,,;"'.')99 from the third dump south of ithe magaz?

and sample 65/24/400 from the dump to the south of the headframs.

-

elements were present at somewha? higher concenirations in this
than in all the previous Nevoria samples; there wezxe rone ath meally noteworiny
levels,

g) Weshern Mining Corporation, Copperhead.Mins Buiif: Domps

at this area were the result cf treatment of approximately 4.5 willion fons of e
but are now much erosded. Seample 65/'24/‘& 01 was made uwp of samples from ths old
slime dump south of the shaft-elements at notewcrthy levels wers absent frow

this sample. A second sample, 65;.;’24./‘302 was wade up from samples Taken Dvom
the-main-sand dump. E],ep}erlf;s were present at relatively low levels in This

semple also with the excephion of mangarese 0,1% and sulphur 2.28%. Panwcss

‘

and. Howard, (19%6) describe milling practice at Copperhead when CGreszt Western

wag operating there.

h) Raveusthorpe Copper Mines, N.L. Ravensthorpe, OMLENY

supplied samples of a variesy of material from the Ravensthowrpe district,
Soufoulis, (1958} and Eliis and Lcrd, (s 965) deacrite ths mines and gsology of
this area. Sample 65/24/903 was taksn: from the Elverdion wine taiiings QLD o
which was estimebed to condain haif g million toms, This is the result of
recent operaziions of the compsnv. Eiements found ab nob % oxthy concenteasiong
include copper 0,15 %, zircomiun 0,007 1% and lantbhasum 0,05%, Lead and zimz
were at relatively low levels., Sample rumber €5/24,/104 was of surrens tallirgs
frow Ravensthorpe Copper Minmes wiil. As would be expecied, ii ~onbained muob
le

the same elements ard copsenirations ams the previous sawp

d

the sample numbered

65/24/105 was taken from the Floater mine battery sard dump, estimabed o coheio

10,000 tons, and provebly the lavgest of the gold mining dumps in the Havansihorys

- wiles norbh of Bavensbthorpe in what Soudorlis eullis

e

area, The pine is Locsbed 15

the "Cattlin Group®., Elements &% higher than usesl levels include ooppar 2.2%,

s
[5)]
L?-

m.smuth 0. 006%, manganess O, 5% and sipee 2039%, svne, Llerks and Moure,

19373 tuepom. on the conceniraiisn of ore from the Flester Mins containing

AN A

-

0012% copper? 0,04% arsenic, x.‘"p‘f.% sulphue and 2.4 dws of gold per ton, Sample
65/2 /iCb was Of current Ravensthorpe copper conoinbtrate, The mnelyhical

results indicate low leal and zine confend of the coscantrate with molybdetmm

0,08%, lenthanum 0,03%, saiphar 29,°%, seienicm 170 parss per millicn and
ra,\m.oachva the highest of ahy ¢ sample from Wesfern Australia, the wruius
bemo* equivalent to 0,008% Tj()g Thig latter rewults serves o rerall thal

the present cupper mining aciivity stems from interssi arcusad in the Elvesndton

wine during the wrarinm boom when specimens from this ares were Found o exhibit
significant radicactivity - see Sonfodis p,.63. Obther Ravensthorpe samples
show rather higher radicssbivity than sampiss from wmost obther arsss., Sample

65/ 4 107 was of slag from *thas cld smelisr losased about 3 mileos grmihesolihe

east of Ravensthorpe township, This plant operaded doring hhe sariy dage of
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the fleld - corbimaously from TIU6.0300 ana intermittently from ther 3o 1998,

Elementg at notablie convertra’.iochs in this zample include zopper 0.6%, cvoa.™

qar

¢.2% and molybdenum 0.025%. Tae dump s astimated to sonbain 1%,000 tons af s

B

1) Moonligh Wiluna Told Mines Itd., Mit.7da. Samples from tws

dumps in the Mi, Ida area were supplied by this company, The firat was mmbers?
66/24/005 ard was taken fror tsilings dump of the currently cperaring Timon:

mire, I¢ was estimated to amouny tc half g million tons. Elemsuhs at noleworth:
levels included vanadium and marganese 0,08% and lead 0,05%. The senond sawple
‘was from a smaller dump, estimated t¢ zontaln 12,000 tons, from the Ida Mereor

mine. Elements at notable levels deterted on anslysis of this sawple includs

copper and vanadium both 0.08% and sulphur 2,36h. Gibvson, (190?}9 cdescribed

7

the Mt.Jda field and =nobed the preszuce of copper in some of the orehodies.

Tomich, (1953 (b)) reports on the general geology of the Mt.lds miring area,

RESULTS ~ BY E T3 ,

A good gemeral reference ©o te read in relawion bo *his secrion of
the Reword is E.S. Simpson’s three vwolume work or mineral ocourren-es ir
Western Australia (Simpson, 1948),

As would be expected, all *he Northampton samples contained
¢considerable quantities of lead « more than "% in most cases, 2inc was the elemerny
with the nexi highest conzenvmraifion in samples from this area. One sampls
(Whnai Fllen) shewed over 1%, the sthers ranged down to 0.06% in the copper dump
sample frow Prothzroe.

The second sample frowm the State Battery was clearly of materist
quite different from that derived from the lead deposits cof the area, convairing

:

as it did beryllium and cesiur, elements missing from the lead tailings,

A notable feature of the tailings from the Norshampton lead deposi’z
was the presence of zircorium at quite high lavels - (,3% in one case and up o
0.2% in others, The barium and strontium contents wers in-a feirly congtant
proportion of 8 to 10 to !, Copper varied from 0.25%% in the Churks wine sandz
to 0,004% in the tailings from the Protheros lead deposit. The Thurka mine sands

aiso contained the highest per-entage of sulphur (2.64%) and +he evidence indizaca

mn

that these are the highest grade vallings in the Northamphon saite,

Elements at nofsble concentrations v the goldfields samplss includ =
nickel. This element was found &* soncentrations above 0.i% in Hailings “zom
Bayley's Pind (but may have origimated in ore carted from other minee in the
distriesn); from Lawlers (again possibly from carted ore); from Meskatharwvs,

and from Frazer's Mine atv Souther~. Cross,
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Chromium was high in Meekatharrs samples (0,3%) and in those from
Frazer's Mine (0.2%). These are associated with some of the high nickel values
mentioned in the preceeding paragraph.

Copper lead and zinc were all at levels below %, with the uasurprising
exceptions of the Ravensthorpe.copper concentrate and flue dust from %he old
roasting plant at the Bellevue Mine, Mt, Sir Samuel., Some of *he highest
—values were for lead and zinc from the Menzies and Mulline areas (u@ b6 0.2%);
zine from the Lancefield mine, Laverton (0,25%); ropper from the Bellvue mine
dumps (0.3%) and lead and zinc in Great Fingal calcines (C.3% and 0, 2%
respectively). '

The bismuth content of tailings dumps ranged from less than -
part per million - in a number of sampies to a maximum of 250 paxrts per million
(0.025%) in the Bayley's Find tailings dump sample, 200 parts per million was
the next highest, at Kookynie.

-“Tin“vqlueS‘were all very low, the highest being 25 paris per wmillion
~irr the Associated Retreatment Dump of Lake View & Star Ltd.

Tungsten values ranged from a low of less than 20 paris per milliozn
in a number of samples of 0,3% at Frazer's Mine, Southern Cross, 0.5% in Greak
Fingal calcines, 0.4% in both samples from the Golden Pols mine Dsvyhurest, 0.2%
in the Kookynie dump sample, and 0,2% in the slime sample from Great Fingal.

The lowest molybdenum values were less than ? part per million,
but 800 parts per million were recorded in the Ravensthorpes copper concentrate
sample and 600 parts(per miiiion in calcine residues from Norfh Kalgoorlie,

Arsenic'va%ues shoﬁedbgzeam‘variationg:ﬁ?am less than 50 paris pex
million in a number of samples to as high as 0,8% in Wiluna caleines. Values
of 0.6% were recordéQ‘fgr Lancefield calcines and sand dumps. one of the
Meekatharra samples a@gb0.5% for Lawlers slimes, a second Meekatharrs sample,
Great Fingal calcines éﬁd Youanyme calecines.,

Antimony was present at much lower levels of concentration thaw
arsenic. The highest value was 0.15% in.Wiluna caleines followed by 0.1% in
+the Wiluna 'sand and slime dump sample.

Manganese ranged from less than 5 parts per million in one of the
Nevoria dumPS'at“Marvel Loch £00.25% in the Floater Battery sand dump sample
‘from Ravensthorpe. Most samples fell in the range 200-2000 parts per-million.

The North Kalgurli calecine residue showed 150 parts per willion
tellurium on analysis, the rest of the samples not showing wvalues above 20
‘parts per million. It seems unlikely that this unigue high result iz
representative of the North Kalgorli calcinéso

Lithium, rubidiwm, barium and strontium generally varied consigientiy,
with lithium and rudidium values less than barium and strontium onas ., The
highest lithium value of 600 parfs7per million was shared by the samples from

the First Hit mine at Menzies, and Youame calcines and sands and slimes. Highest
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rubidium values of 500 parts per million were recorded for the +two Youams

samples. Barium values of 0,3% were recorded for the Westorisz samples and “he

1

Lawlers sands. Strontium values of 0,3% wsre recorded for Lawlers sands and
Burbanks Main Lode area dumps.

Boron va}lues were very low, ranging from { o 400 parts per million,
The highest value was in the North Kalgwrli calcines.

Lawlers slimes contained 300 parts per million zirconium; the Peak
Hill sample 80 parts per million; Ravensthorpe tailings 70 parts per million
and  all others less than 50 parts per million. This is in contraghi tc the
Northampton area samples which often showed values of seversl thousand parts
per million.

The highest phosphorus value recorded was 6C0 parts per million
at Youame, with many recorded as being less than 1CO parts per milliom,

Scandium values ranged from less than 1 part per million a’ Kookygis
and Cox's Find to500 parts per million in the Peak Hill sample,

- Most - lanthanum values-were below 10C parts perwillion. Ths-orly

exceptions were samples from the Ravensthorpe ares where 500 parts per million
were found in tailings from the cur}:ent operation and 300 paxrts per million in

the concentrate,



General Comment on Results

The spectrographic mesthod used was nob sufficiendly sensliiive Ho
detect gold in tailings at levels a* which some dumps might be profiftably worked.
However it is felt that the possibility of working dumps for gold would have bLeen
adequately explored by prospector and company astivity in recen’ Yyears.

The presence of tungsten in dumps at Weetonia, Davyhwxrst (the Golden Pcle)
and Southern Cross (Frazer's Mine) has been krown for many years. The ouvsurrence
of tungsten in dumps at Kookynie and the Great Fingal mine at Dgy Deawn neax
Cue is probably less well known; it does not appear to be mentioned in Simpson,
1948,

The high nickel values encountered in a number of samples are probably
related to the presence of basis rocks containing nickel as the host rouks
to the ore deposits. It is doubtful if these high nickel values are mich of
guide to possible economic nickel mineralization without some kuowisdge of the
structural and other factors controlling the ossurrence of economic noncentrations

of this element in Western Australia.

oy
3

The future development of hydrometallurgical processes such as ligui
liquid separation may, at some future time, provide some prospect for the wecovery
of the commoner non ferrous metals and some of the rarer cnes such as vanadium
or molybdenum from dumps. Calcined waterial seems generally to eontain greater
elemental concentrations of potemtially wvaluable elements than sands and slimes,
and would be the favoured raw material for such processes. Though elemental

separations using specifis ligquids are technically possible at present much
development work will be required vefore they can be applied o mine tailiungs
dumps in dry and isolated paxts of Ausvralia. The North Kalgurli calcine
dumps would appear most favcurably situated for expleitation of all
sampled. Duncan, Walden and Trussell, (1966) refer o the tacterial lsaching
of copper and zinc from pyrites caleine,

Another possibility which may become economically feasible at some
future time is the dry treatment of tzailings, particalarly sands, by air tahling
and electrostatic and magnetic methods ¢ produce Sumgsten concentrates. This method
will only be practical if the bulk of the element ‘s present as discrete tungsten
minerals rather than as lattice substitutions in other minerals. Dumps at
Kookynie and the Great Fingal seem mos}t promising in this context, with dumps
at Davyhurst and Weston.a rather less attractive because of their smaller size,

The clean white sand at Bonrievals may have a verv limited pctential
for use for decorative purposes in the districet. It would not seem likely
that the material could be economically upgraded ard carted to Perth for uss
as glass sand in competitior with higher grade naburalliy ocrurring material closer

to market,



2%,

Water from recent rains ilay amongst the dumps at M, Sir Samuel and a

visible deposit of copper plated out on the blade of & chavel within a minuv

g

or so of being placed in this water, While it is possible that sufficient

copper bearing material exists for dumps %o be leached for copper the limited

amount of material and its relatively low copper content suggess that an
operation could only be undertaken on a small scale with simple equipmsnt., Ths
technical and economic aspects of sush an operation would need very sareTal
examination before its practicabillty cowld be determined. Any proposal to
leach copper from the EI rerdion tailings dumps at Raversthorze would reguire

similar careful consideration.
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- Conclusions & Recommendations

The conclusion drawn from the survey is that under present eccnomic
conditions and at the present state of technology there ars nc dumps which
have obvious possibilities for retrestwent for metals other than gold,

The high nickel values in some sample amalyse: may be of value when
related to other factors in suggesting areas which might contain economic
deposits of this element,

Further laboratory work is not recommended bu® as hydromebaiiurgleal

-processes ‘are further developed, their possible application to calsine dumps

and dumps containing copper should be kept in mind, The application of dvy
separation methods to tailings containing welfrén might warvant investligation
at some future date when tungsten metal prices seem set for a lengthy period a3

a high level, and dry processing methods are further advanced.

ACKNOWLEDGEMENT S

The assistance provided by officers of the Westernn Auvstralia

Mines Department in both the selection and sampling of dumps is gratefully
acknowledged. The ready co-operation of the larger mining companies in

providing sample material is also very much appreciaied.



REFERENCES
Sk R

D~M0W0Ao

AQI.MQMO

BLASKETT, K.S.

BLASKETT, K.S. and WOODCOLK,, J.7T.

BLATCHFORD, T and HONMAN, C.S.

CAMPBELL, F.A.

CAMPBELL, J,D,

CLARKE, E. de C.,

DE LA HUNTY, L.E.

DUNCAN, D.W. WALDEN, C.C. and
TRUSSELL, P.C.

N
L

1915

1933

1953

-
0
-t
ey |

1965

1953

1916

1958

Arn,Rep.Dep,Min W, &

Mirmbes of First Ovdinary Meeling,

Proc.Aust.ingt Min.Mesall. , No.97,

GXXTL - GLIV.

Sink-float separation of lead ova from
Protherce Mine, Nowshamphon Fieid, W.A,
Comm, soi.ind.Bss,Org. ang Joiv of
Melb  Ore Dress. i Ne.43

iuyesh,
.

“The tregtment of gnld oves in ORE

DRESSING METHCDS IW ATVSTRALIA AND
ATJACENT TERRITORIES. Fif%h Empize
Min Metall.Corgxs Melbourne 1, 12,
28-30, 82-8%,

The geology and wmirersl resources of
- Part III -

The gold belt north of Susutherr. Cross

the Yilgarn Goldfield

ineluding Westoniz Pull.

Wohust,  No.Ti

ge ko Sur.

Lead snd copper deposits of the
Northampton field in GECLOGY JF
AUSTRALTAN ORE DEPOSITS, Eighth

Comm Min,Metallfongrs Melib. i147-%49.

The Triton Goid Mine, Hsedy, in
GECLOGY CF THE AUSTRALTAN ORE DEPOSITS
Fifte Ewmpire Min Metall.longr: Mellb.

195207,

Geology and ore dsposi
Murchiscr: Goldafield, Bull.genl.

Surv,W.Aust. No.98

The m:Lr*iug groups of the Mowmt Magnet
distris ‘t, Yoarchison Goldfield,
Ibid  Na. 109

u“,, ‘bu

egching of mill products,

Cariad MirMetalio.Boll 59, 1075-3,

ts of Meekathsrrs,



ELLIS, H.A, and LORD, J.H.

FELDTMANN, F.R.

FINUCANE , K.J.

FINUCANE, K.do

GIBSON, C.G.

GIBSON, C.G.

GIBSON, C.G.

GIBSON, C.G.

GIBSON, C.G.

GILLIE, E.W.

and HARRIS, J.W.

1965

1915

1965(a)

1965(Db)

1904

1906

1907

1908(a)

$908(p)

1955

Ravensthorpe copper distrist, Fhillips
River Goldfield in GEOLOGY OF AUSTRALIAN
ORE DEPOSITS Eighth Comm.Min.Mebsll.
Congr: Melb, 10-1%2,

Geological Observations in the Mulliae,
Riverina and Ulsrring centres, Worth
Coolgardie Goidfield., Bull.geol . Surv,
W.Aust. No,64 Rep.No,60

Geology of the Sons of
mine in GEOLOGY OF AUSTRALTAN CRE
DEPOSITS. Eighih Gomm.Min.Metsil,Congy
Melb., 95-97.

Gwalia goid

Ore distribution and lode strustnres
in the Kalgeoorlie Goldfield in
Ibid 8C-86.

The geological feafures and minersld
resources of Mulline, Tlarwing

Malwairzis and Davyburst, Bell.zecl.

Surv WoAust Ne.ld
The ILeverton, Puriville and Brlisv.un
aurifercus belt, Mb.Margaret Golde-

field Ibid. No.24

The geclogy and mineral rescurceg of
Lawlers, Sir Samuel and Dariorn, also
Mt, Tda and portion cof the Mt. Marngarel
Goidfield. ibid. No.28

The Bounievale and Kunenalling districis,

Toolgardie Goldfield., Ibid. No.37 pti

fp=ietead

The Rlack Range district, East Mirchiscsn

Goldfield. Ibid Ne.3? pv 2

lant improvements and zosi reduchtion
at the Great Boulder Propriehgry Gold
Mines Ltd. Proc.Aust.insh.Min.Metall,
No.i76. 47-58,




v

G.0.A.0.D.,, .t .

GRIFFIN, A. and HUGHES, E.E.. -

HALL, H.I.E. and BEKKER, C. .. ="

HOBSON, R.A. and MILES, K.R.

HOBSON, R.A. and MATHESON, R.S.

JACKSON, C.F.V.

JUTSON, J,T.

JUTSON, J.T.

JUTSON, J.T.

i

.C°H?'.—L

\, 1940

' Gold deposits of Wiluna in GEOLOGY

OF THE AUSTRALIAN ORE DEPCSITS

© Fifth Empire Min.Metall.Congr: Melb.

215223,

’ Tests to determine a method of

" concentration of lead dump, Baddera

- 1965

'f..1951

1952
1905

)'  : 191 3

1921(&)

Lead Mine, Northampton W.A, Comm,

sci,ind.Res.Org.and Kaleg,Sch.Min.

Ore DJ;'esso'Ih?resta " No.460

Gold deposits of Norsemar in GEOLOGY
OF AUSTRALIAN ORE DEPOSITS. Eighth,
Comm.Min.Metall,Congr: Melib, 101-106,

Geology of portion of the Mt.Margaret
Goldfield Bull.geol.Suwev.W,Aust. No.103

- The minjng groups of the Yilgain

Goldfield south of the Great Eastemn
Railway - Par! II - South of Marvel
Loch.o ;-[_:l)_i_g-:n N0099

Flotation tests on tailings from
Protheroe Lead Mine, Nabawa, W.A.

Comm.scl.ind.Resg. Org.and Kalg.Soh.

Min.Ore Dress. Invest, No.523.

Mt, Morgans, Mt.Margaret Goldfield
and Mulgablie, Norih Coclgardie
Goldfield. Bullgeol.Surv.W.Aush,
No.18

The wining geology of Oxa Bands,
Broad Arrow Goldfield. Ibid. No.54.

The mining geology of Comet Vale and

Goongarrie, North Coolgardie Goldfield.

- Ibid. No.79

1921(v)

The mining geology of Kookynie, Niagara
and Tampa, North Coolgardie Gold-
field, Ibid. No.78



LEWIS, B.R.

McMATH, J.C., GRAY, N.M, and
WARD, H.J.

MATHESON, R.S.

MATHESON, R.S.

MATHESON, R.S. and HOBSON, R.A.

MILIES, K.R.

NIXON, J.C.

NOLDART, A.J. and BOCK, W.M,

NOLDART, A.J.

PAYNE, G.H., CLARKE, W.G. and

26.

1965

1957

1940

1938

O
N7
by

1959

1937

Gold deposit of Hill 50 Mine in
GEOLOGY CF AUSTRAT.IAN (BE DEPOSTR S,

Bighit, (lwealth Min.Me%sil.,Congrs
Melbo 92100,

The geoiogy of the country ahyil
Coolgardie, Goolgardie Goli:leld, W.A,
Bull,geol.Suri.Wo.Aust, WNo,i07

Eriistour gold mine, Cox's Find,
M, Margares Goldfield. Ann.Hep.
Dep,Min W, Aus*. 33937, &7-89

Lancefield gold mine. Mi.Margares
Goldfield. Ibi 9 38, 69-75

The mini»g groaps of the Yiligarn

Goldfield, =south of the Great Easfhern

Railway - Part I - from Southern Cross

southward to Marvel Loch. Bull.geol

Surv,W.Aust. No.98

Notes on the geclogical structurs

of portion of the Mt, Margaret Gold.

£reld. Ann.Bep.Dep.Min W,Aush, 1938, 92

Treatment of lead-zine ores in ORE
DRESSING METHODS IN AUSTRALIA AND
ADJACENT TERRITORIES. Fifth Emplre
Min.Metall.Congr: Melb, 129122,

Notes on the geology of porbion of
the Mt, Maleolm district, Mb, Margarcet
Goldfield., Ann.Rep.Dep.Min W.Auss
1959, 79-82,

Report on exploratory diamord dr 1l
hole No.P.F. %, site A, Paddy's

Fiat, Meekatharrs, Muechison Goldfield.
Ibid. 1960, 89-90

Concentration of gold ore from the
F.oater gold mine, Ravens*horpe,
W.A. Comm.sci,ird.Res.Org. and Ka-iéao |

Schollin, Ove,Dress Invest, No.ioz,

9



PENROSE, E.K, and HOWARD, G.L.

SIMPSON, E.S.

SMITHSON, G.R. Jnv., SHEA, J.F, and

TEWKSBURY, T.L,

SOUFOUTIS, J.

THE PIG BELL MINE STAFF,

THOMAS, P,C.

THOMAS, R.L. and MEHARRY, C.H.

TQUICH, S.4,

WILLIAMS, M.T.

WILLIAMSON, H.C. and BARE, D.J.

1956

1948

-t
O
&1
L%

1948

1951

1953

1965

‘The Big-Bell

~-drilling as a wiopirg method at Tig

clidated
N.L, Bullfinch, W.Aus%, Proc.buss,.

Inst Minetsll, No.179 7.

Milling st Greas Western Cons

k)
4

MINERALS OF WESTERN AUSTRALZLA,

Government Printer Perth.

Liguid-liquid extrastion of noc-
ferous metals.review of the avh

1 - P « e L -
o Metals 8, 0571046,

Geology of the Phillips River
Goldfield, W.A. Buli.gecl 3ury
NOQlll iOo

oW, Aust
Lo AR

- med s

SEOLOZY OF
THE AUSTRALIAN OBE DEPCSITS. ¥ifih
cGongr:Melb., 254-230,

gold mive in

Empire Min.MeSadl

“The application of blasthoie diamund

Bell mine, West.Australia. ProcoAu@g
Inst Min.Metall. No.i48-9, 267,297,

Flotation tests

lead mine, Nabawa, W.A.

on taiiings from
Prothercs
Comm,sci.ind.Res.0rg.and Kalg.Seh

Min.Ora Dress.,. Invest. Na.437

- Summary report on the geology of

vorbtion of the Mi,Ida district, North
oo_,.ga.rfhp Goldfield, ;.,,'-"-w

MnnJ’ Aost. 1953

Ore treatwment plent aand Srestusad

operations - Edns May Gold Mining

~Company N.L. Westonia, W.A. Prou,

Aust, Inst . Min Metall. No,3d, 19-26.

Gold mineralization in the Yilgar:.
Goldfield in GBROLOGY OF AUSTRALLAN
ORE DEPCSITS. Eightn CG'weaith Min.
Metall.Congr: Melb, 87-94.



WOODALL, R.W.

WOODWARD, H.P.

WOODWARD, H.P.

28,

1965

1906

1907

Strustiure of the Kalgooriie Goldfield

o Ibid TI-T3

The auriferous deposifis and mines of

Menzies, North Coolgordie Goldfielsl,

West.Australia, Bull.geol .Surv,.W.Aust.
Neo.22,

~ . .

Report upon the geology together with
a descriphior of the predvoctive mines
of the Cue and Day Dawn districts,

Murchison Goldfield 1lbid. No.23,



Detection-Limit

SPECTROGRAPHIC ANALYSES

Concentrations of Elements-Northampton Samples

ELEMENT per cent
Ag, 0,00005
Al 0.0002
As 0,01
Au 0.001
B 0,007
Ba 0,0002
Be 0,000"
Bi 0,0005%
Ca 0,0002
Ca 0,001
Ce 0,04
Co 0,00C2
Cr 0,0001
Cs 0,000z
Cu 0,000073
Dy 0,00
Er 0,001
Eu 0.00!
Fe 0,000%
Ga 0,0C03
Ga 0,02
Ge 0,000%
Hf 0,07
Hg 0,01
Ho 0,00°
In 0,000
Ir 0,005
K 0,0002
La 0,0C"
Lz 0,00C"
L, 0,00
Mg 0,00C2
Mo 0,007
Mo 0,0005

D.C., Arc, Excitation

AN

~0

an

o

W

ELEMENT

Na
No
Na
Ni
Os
P

Pb
Pa
Pr:
Pt
Rb
Re

per_cent

0.,00005
0,003
0.001
0,0002
0,005
0,02
0,000z
0,007
0,007
0,005
0,000
0,07
0,00
0,007
0,007
0 ,000%
0,00z
0,05
0,00
0,000
0,07
G,0C"
0,02
0,Ct
0,007
0,000
0,0C.
0,02
0.0005
0,003
C,0C"
0,001
0.0025
0,00

D.D.m.

-

g
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TABLE

SURVEY OF MINERAL RESOURCES IN TAILINGS -~ DETAILED RESULTS - WESTERN AUSTRALIA

Quantitative Analysis by Emlssion Spectroscopy - % zg:?;ggé -
Sample Location ‘ - Serni-Quantitative Aralysis ' Radicactivity Este of Dump Date Sampled
and Mark Minor Heavy Trace Trace Faint Trace Very Faint Trace by Bmission Spectroscopy % s Seppm % UQUB Equiv, Tonnage & arks
10-1 1-041 0.1=0,01. G.01=0.001 0,001-0,0001 | FE -
State Battery No.1 Pb Zn Zr Ca Cr V Mn Co Ni Sn Ag Be Mo B Cu 0,095, Pod1, 2Zn C,2, Az 0o000R, 0.6 #0345 0.001 10,000 12/8/6/4,
Northampton Li Rb P Ba Ga Sr Cr 0,06, V0.02, Mn 0.C15, Zr 0.2,
64,/24/057 Ba. 0.6, Sr 0.08, P 0,02, Ii 0.02,
RL C.012.
State Battery No,2 Pb Zn Cr Be Mn Cu Sn Ga Co Ni V Mo Cu 0,004, Pb>1, Zn 0.02, Cr 0,04, 1.01 %2,.5 00001 Small 12/8/64,
Northampton Ii Cs Rb P Ba Zr Ge B Be 0,02, Mn C.07; Zr 0.01;
64/24,/058 Sr Ba 0.25, Sr 0.06, P 0,015, Li 0,06,
Rb 0,06, Cz 0.03.
| Galena Mine No.1 Pb Zn Zr Cu Co Ni Cr Sn Ga& BRb Bi Ag Mo Gs B Cu 0402, Pb31, 2n 0.25, Co 0.C15, Ce71 0e5 0,002 5,500 12/8/64,
Northampton Ba V M« I4 P Sr Ni 0.02, Ag 0,0002, Cr 0.07, V 0.02,
64,/24/059 Mn 0.0%, Zr G.3j Ba 0.8, Sr 0.1,
P 0,015, Li 04025, Rb 0.01.
Galena Mine No,2, Pb Zn 2r Cu Co Ni Cr Sn Ga Rb Bi Ag Mo Ge B Cu 0.03, Pb>1, Za 0.15, Co 0.012, CoBd 065 0.002 11,500 12/8/64,
Northampton Ba V Mn Ii P Ni 0.015, Ag 0,0003, Cr 0,07, '
64/24,/060 Sr V 0,012, Mn 0,02, Zr 0.2, Ba 0.7,
Sr 0,08, P 0,02, Li 0.015, Rb 0.01.
Wheal Fortune Pb Zn Cu V Mn Ii Cc Ni Sn Cd Bi Ag Mo Ge B Cu 0.05, Pb)1, Zn O.4; Co 0,008, 0.61 0.5 0,002 10,000 12/8/64,
Northampton Rb P Ba Sr Cr Ga As Zr Ni 0.008, Ag 0.0002, Cr 0.07,
64,/24/061 V 0,015, Mn 0,015, Zr 0.01, Ba 0.25,
. SI’ 0‘025; P 00039 IJi 0.0259 Rb 00020
Ghurka Mines Pb Cu 2Zn Coc Cr V Mn Ni Cd Ga Sn Bi Ag Mo Ge Cu 0.25, Pkp1,; 2n 0.6, Co 0.015, 2.06 0.5 0,002 8,000 12/8/64,
Northampton Ii Zr P Ba Rb Sr In B Ni 0,009, Ag 0,001, Cr 0,07, .
64,/24,/062 V 0,015, Mn 0,015, Zr 0.1, Ba 0.25,
: SI‘ 0.025’ P 00069 Ilj. 00020 , .
| Wheal Ellen Pb Zn Cu Cr V Ii Co Ni 4 Ga Sn Bi Ag Mo Ca 0.015, Pbd1, 2n 1, Ni 0,009, 1.10 #0,5 0.002 43500 11/8/64
Northampton Rb P Ba Me Zr Sr Ge In B Ag 0,0002, Cr 0,07, V 0.025,
64/24/063 Mn 0,008, Zr 0,005, Ba 0,15,
Sr 0,015, P 0,03, Li 0.025,Rb 0,042,
Baddera Mine Pb Zn Cr Cu Ii Rb Co Ni Sn V Ga Bi Ag Mo Ge B Cu 0,06, Pbd1, Zn 0.1, Ni 0,01, 0.0% 105 0.002 20,000 12/8/6,
Northampton P Ba Mo Zr Sr Ag 0,0002, Cr G.1, V 0,007, -
64/24/064 Mn 0,007, 2Zr 0,003, Ba 0.2,
Sr 0,025, P 0,015, Rb 0,015, Li 0.03
Protherce Mine No.1 Pb Zn Cr Man Ii Rb Cu Sp~V—r Co Ni Cd Ag Mo Cu 0,004, Pb>1, Zn 0.15, Ag 0.0006, 0632 Cof 0,002 3,000 11/8/64
Northampton Zr P Ba Sr Ga Ge B Cr 0.12; V 0,008, Mn 0,015, Zr 0,08,
64/24/065 Ba. 0,25, Sr 0,03, P 0,025, Li 0,025,
Rb 0,015.
Protheroe Mine No.2 | Pb Zn Zr Gu Cr V Li Co Ni Sn Cd Mo Ge In Cu 0,015, Pbd1, Zn 0.3, Ag 0.0012, 1,05 109 0.00% 10,000 11/8/64,
Northampton Rb P Ba Sr Ag Ga Mn B Cr 0,08, V 0,02, Mn 0,008, Zr 0.15,
64/24/066 Ba 0.3; Zr 0,025, P 0,03, Li 0.025,
Rb 0.025,
Protheroe Mine No3 Pb Cr Cu Zn V Ii Co Ni Sn Bi Mo Ge In Cu 0,08, Pb31, Zn 0,06, Ag 0,002, 0447 045 0,003 30,000 11/8/64
Northampton Rb Zr P Ag Ga Mn B Cr 0.15, V 0,02, As 0,01, Mn 0.01,
64/24/067 As Ba S8r Zr 0,025, Ba 0.3, Sr 0,03, P 0.01,
Li 0.025, Rb 0,02,
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Quantitative Aralysis by Emission Spectroscopy - % 2?:?;S§i
Sample Location Semi-Quantitative Analysis Radioactivity Esteof Dump Date Sampled
and Mark Heavy Trace Trace Faint Trace Very Faint Trace by Emission Spectroscopy % s% % 7.0, Bquiv. Tonnage - & Remarks
1-0e1 0,1-0401 0.01=0,.001 0.001-0,0001 : - ¢
Westonia - Sand Ba Cu Pb Cr Zn Ni V Co Bi &g Ba 0.3, Sr 0.05. 0.46 2 #0,001 Total at West~ 17/8/65
dumps -~ Eastern W Mn Li Mo Ga Ge B onia of the
area. 65/24/018 Sr P Rb Sec order of 50,000
to 100,000,

Westonia - Larger Ba Sr Ca Pb Czr W Zn Ni Mo Ga Co Bi Ag Ba 0.3; Sr 0.2. 0.06 20,001 17/8/65
single sand dump VMan Ii Rb Sc Ge B
western area B
65/24/019
Mt, Palmer - Sands As Cu Zn Ni Pb Co Ga Bi Ag Mo Ge As 0.1, Mn 0,07. 0,08 3 #*0,001 At least 17/8/65
and slimes from Cr V Mn Ii Sr Sc B 150,000
dump area. R» Ba: P
65/24,/021
Coolgardie - Ca Ni Pb Zn Co Bi Ag Ga Sn Mo Ge B Ni 0.15, Cu 0,15, Cr 0408, Vel Y #0,001% Hundreds of 19/8/65
Bayley's Find - Cr W V 4s g Bi 0,025, thousands of
Dumps east of W.M.C. Mn Ii Ba tons
Mill, 65/24/023. Sr Sc
Coolgardie - W Sr Pb Ni Cr 52 Zn Co V Sn Bi Ag Mo Ge W 0el, Sr 0.1 1,91 %0,001 100,000 19/8/65
Tindal's Large Mn Rb Ba Ga 11 Sc B Vo
intact dump to south P
east. 65/24/024 -
Coolgardie — Mn Ba. Ga Pb Zn Co Ag Ge Sn Bi Mo Ge B Ma 0.2, Ba 0012, St Cof C.88 5 %0,001. 50,000 19/8/65
Burbanks Central Sr NL Cr W V
area, 65/24/025 Ii R P Sc
Coolgardie - Ba, Sr Cu Pb Zn Co Ag W Ga Sn BL Mo Ge B Ba. 0.2, Sr 0,2. 0e34 #0,0C1 100,000 or more 19/8/65
Burbanks Main Lode Ni Cr V Mn Rb
65/24/026 Ii P Se
Bonnie Vale - dumps Pb Zn Cr Cu NI V Co Bi Mo Ga Ge 0,05 5 #0,001 About doo,ooo 19/8/65
west and south of Mn P Ii Ba B Sec
p37 5550 =
65/24/0217
Kunanalling - Sands As Cu Pb Zn Ni Co W Ii Sn Bi Ag Mo Ga As 0.1, Rb 0.04. 0.09 #0,001 Of the order of 19/8/65
and slimes from the Cr V Mn BRb Sr B Sc Ge 100,000
Premier mine Ba P
65/24/028
Ora Banda - Dump at Ba. Cu Pb Zn Co Ga B Sn Bi Ag Mo Ge Ga 0,006, Ba 0.2, Sc 0,04, 0.76 7 *0,00% Several hundred 20/8/65
eastern end of ares Ni Cr W V Sr 0.08. ; thousand
65/24/029 As Mn ILi

Rb Sr Sec
Davyhurst - Golden W Ba Gt Co Cr V Zn Ni Ga Pb Sn Bi Ag Ge W 04, Ba 0,2, Sr 0.1, 0420 5 #3,001 Golden Pole 20/8/65
Pole mine sands Sr Mn ILi Rb B Mo total of the
65/24,/030 P Sc order of 50,000
Davyhurst - Golden W Mn Cu 2n OCo Pb Ga B S Bi Ag Mo Ge W Cody Mn 0.1, Ba 0.2, Sr 0,1 CoRb & 0,001 20/8/65
Pole mine slimes Ba Sr Ni C V Li
65/24,/031 Rb Sc
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ical A |
Qualitative Analysis by Emission Spestroscepy - % ggzﬁysis :
Semple Location Semi-Quantitative Analysis Radioactivity i Est, of Dump Date Sampled
and Mark Over 1 Heavy Trace race Faint Trace Very Faint Trace by Emission Spectroscopy % % Se U3°8 equiv, % i Tonnage & Remarks
e 1=041 QCel1=0401 0,01-0,001% 0.001=0,0001 PoDolle :
Comet Vale - Dumps Pb Zn Cu Co UNi Bi 4g Mo Sn Cd Ge B Pb Co1%, Zr 0.15, V 0.06. 155 £ #0001 Several hundred 21/8/65
north west of head Cr W V Mun Ga S0 thousapd
frame by road - IL Rb Ba
65/24,/033 Sr P
Yundegs: -~ Sands, Cr Ba Ca Zn GCo Ni Pb Ga Li Sn Ag Me Ge E Cr C.7y, Ba: 0,15, Sr 0.1 Ce79 5 *0,001 ‘Several hundred 21/8/65
slimes & calcines Sr Bi W V As Mn ] thousapd
from Menzies EBb P Se / i
Consolidated dumps.
65/24/034 |
Menzies - Dumps Fb Mn Cu Zn Co N1 Cr W Bi Az Ga Gd Mo Ge & Pb 0.15, Mn 0.1 .85 4 *0.001 About 50,000 21/8/65
at Lady Shenton ¥V Az Rb Ba Sc i1 Sr
65/24/035 |
Menzies - Dumps " Pb Ba Sr Cu Zn Co Ni Cr W Cd Ag Ga Sn Bf Mo Ge B Pb C.2, Li 0.06, Ba 0.1, Sr 0.2, ! 0.92 ki #0,001 About 150,000 21/8/65
at FirstHit V 4 Mn Li BRb Cd C.001
65/24,/036 Sc
Mulline - Battery Pb Zn Mn Cu Co Ni Bi Cr V Ag W Ga Sc Sn Cd Mo Ge Li B Pb 0.2, Zn 0.15, Mn 0.15 0e22 3 #¥0,001 dbout 50,000 21/8/65
sands, 65/24/037 Rb Ba Sr P
Kookynie - Large W Ba Pb Bi Cr V Mz R Ga 4n Co Mo Ga Ni Sn Ag Ge B W 0.3, Ba 0,1 C.68 2 #0,001 ISeveral hindred 22/8/65
dump 4m east of i P Ii Sr (thousand
town 65/24/038
Gwalia - east and Ba Sr Cu Zn Co Ni Cr W Ph W Ga B Mo Ge Ba 0492, Sr 0.2, Cr 0,08, G.88 4 #0,001 'This dump is very| 22/8/65
south parts of Sons As Mn Li Bb Sec B 0.008 ilarge indeed and \
of Gwalia dump probably containg
65/24/039 much of the 7
million tons
mined at Sons of
Gwalia
Gwalia - west and Cr Sr Cu Co Ni V As Mn Zn W Ga Pb Sn Mo Ge Cr 0.1, Sr 0.1, B 0,012 0,97 g #0,001 22/8/65
north parts of Sons Li Rb Ba B Sc Ba 0,08, Ni 0.04
of Gwalia dump
65/24,/040
Laverton - Ida H As Gu Pb 2n Ni Cr W Co Ga Li Rb Sr Sn Bi Ag Mo Ge Sc As 0.3; B 0,012 0,50 4 #0,001 Perhaps..50,000 24/8/65
dumps. 65/24/041 V Mn Ba B P )
Laverton -~ Craigie ' As Mn Cu Zn Co Ni V Ba Pt Cr W Mo Ga Ag Ge Li » As 0.1, Mn 0.15 0.17 6 #0,001 Perhaps 100,000 24/8/65
more - sands and P Sc Rb Sr B
slimes. 65/24/043
Laverton - Lancefield Sr Cu Zn Co Ni Cr V Mc Ii Rb B Pb Sn Bi Ag Ga Mn 0,08, Sr C.1 0.87 4 #0,001 At least several 24/8/65
- Yellow dump to As Mn Ba Sc hundred thousand
north west. tons in each of
65/24/046A the four
Lance{ield dumps,
As above 65/24/046B ] Mn Sr CGu 2n Co Ni Cr V Pb W Mo Ga B Sn Ag Ge Mn 0,12, Sr 0.1 0,68 5 #0,001 24,/8/65
As Ii Ba P Sc




SURVEY OF MINERAL RESOURCES IN TAILINGS ~ DETAILED RESULTS - WESTERN AUSTRALIA

Qualitative Analysis by Emission Spectroscopy - % iﬁ:ﬁg;ﬁ v
Sample Location Seni-Quantitative Analysis Radicactivity Est, of Dump Date Sampled
and Mark Ove Heavy Trace Trace Faint Trace Very Faint Trace by Emission Spectroscopy % % Se 0308 equiv, ¥ Tonnage & Remarks
1"051 0.1—0.01 0@01"0.001 00001"000001 p.p.m-
Laverton - Lancefield Cu 2n Pb Co Ni V Mo Sn Ag Cr W Ge Cd Bi Ge Cu G.15, 2n 0.25, Ag 0,004, A8 0,6, 1.31 8 #0,0C1 24/8/65
Retresated calcines to As Mn Sb Ba Ii Sr B Sec Mn 0,12, Sb 0.015.
north east,
65/24/047
Laverton - Lancefield Zn As Mn Co Fb Co Ni OCr Sn Az W GCa Sb Bi Be Ge Ii Zn 0,15, Mo 0,015, &8s 0,6, Mn 0,15,] 1.30 7 #0,001 24/8/65
High sand dump to V Mo Ba Sr B Sc _.Go 0,03,
south east.
65/24/48
Laverton - Lancéfield Zn As Mn Cu Pb Go Mi Cr |Sn Ag W Mo Ga Bi Ge B Zn 0.1, 48 0.6, Ma 0.1, Co 0.025. | 1.93 7 #0,001 24/8/65
Rectangular dump to ‘ V Ii Ba Se¢ Sb Sr :
south westb..
65/24/049
Mt, Morgans - washed Mn Cu Zn Ni V Ba P|Pb Co Cr Mo Ca | Sn Bi Ag Ge ILi Mn 0.12, Mo 0,008, 0479 7 #0,001 Perhaps 24/8/65
out sand dump. Rb Sr B Sc ' 100,000 toms
65/24/050
Lawlers - Sands from Cr As Ba Sr | Cu 2n Co Ni V Po W Ga Bb Sn Bi Ag Mo B Cr 0.15, Ni 0,07, &s 0.2, Ba 0.3, 625 6 *0,001 Several 25/8/65
dumps to east of Mn Li P Sec Sr 0.3, hundred thousand '
main road,
65/24/052
Lawlers -~ Slimes Ni Cr As Cu 2n Co V Mn Fb Bi W Ga Li Sn Ag Mo Ge B Ni C.12, Cr 0,12, &s 0,5, Zr 0.03. 0.18 6 *0,001 Several 25/8/65
from dumps to east Ba Sr Zr Sc hundred thousand
of main road.
65/24/053
Erlistoun - Cox's Cu Po Zn Cr W Co Ni V Rb Sr Sn Bi Ag Ga Ge Li | B 0,012. 0.64 4 #0,001 A few 23/8/65
Find Sands and As Mn Ba B P hundred thousand
and glimes., -
65/24/055
Mt, Sir Samuel - Cu Zn Co Ni V 4s Po Bi Ag Cr W Sn Mo Li B Cu 0,3 5.8 6 %0,001 Between 50 and 25/8/65
Bellevue mine dumps, Mn Ba Ga Rb Sr Sc 100 thousand
65/24/057
Mt. Sir Samel - Zn Co As Pb Ni Bi Ag Mn | Sn Cd Cr V Mo B Cu over 1%, Bi 0.004. 10.0 80 %0,001 Small only 25/8/65
Bellevue mine flue Ba. Se
dust.
65/24/058
Wiluna - large grey Sb Sr Po Co Ni Mn W V|[Cu Zn Ga B Sn Ag Mo Sb 0.1, Sr 0.2, 0.32 4 %0,001 dbout one million 25/8/65
yellow slimes and As Li Rb Ba Sc Cr
sands dump,
65/24/059
Wiluna - Low dumps Cu Az Sb Po Zn Co NL Cr g W V Man Ba B| Sn Mo Ga Sr Sc Cu 0.15, Zn 0,08, Ni 0,08, As 0.8, 1.59 . 5 *#0,001 Perhaps one 25/8/65
of red calcines. ILi Rb Sb 0.15, Pb 0,05. hundred thousand
65/24/060
Meekatharra - Western Cr 4s Co Ni V Mn LiBa|Cu Fb Zn W R Sn Mo Ga Ge B Ni 0.08, Cr 0.15, 4s 0.5. 0,20 5 #0,001 Several hundred 26/8/65
end of area 65/24/062 Sc Sr thousand




SURVEY OF MINERAL RESOURCES IN TAILINGS ~ DETAILED RESULTS - WESTERN AUSTRALIA

» Qualitative Analysis by Emission Spectroscopy - % 2::%;;;‘
Sample Location Semi~Quartitative Analysis by Radiocactivity Est. of Dump Date Sampled
and Mark over 1 Heavy Trace Trace Faint Trace Very Faint Trace Emission Spectroscopy % % Se U308 equiv., % Tonnage " & . Remarks
al 1-0.1 0.1-0407 0.01-0,001 0.001-0,0001 ‘ DPeDelle

Meekatharra - Central Ni Cr Cu Co V As Mn Po Zn W Rb Ba Sn Mo Ga B Ni 0.2, Cr 0.3, 48 0,05. 0e2 ) *G,001 Several hundred 26/8/65
section - 65/24/063 Ii Sr Sc thousand
Meekatharra - East As Ni Cr Mo Li Sr Sc Gu Ba Pb» W Ga Rb B Sn Bi Mo Gs Ni 0.12, C» 0.3, As 0.6. 0.28 70 #0,001 Several hundred 26/8/65
end - 65/24/064 Zn Ca V thousand
Peak Hill ~ Dumps of Ba Ca Pb Zn Ni Cr Co Bi W Ga Sr BSn 4g Ge Ii Bi 0,005, Ga 0,005, Mo 0,02, 0.06 6 #0,001 Several hundred 27/8/65
sands & slimes from V Mo Mn BRb P Zr Ba 0.2, Zr 0.008, Sc 0.C%. thousand
north end of town. Se

65/24,/065
Reedy's Find - Triton Sr Cu P Co Ni Cr Zn Ga Se Sn Bi Mo Ge B Sr 0.1. 3.20 7 0.001 Hundreds of 28/8/65
mine sands and slimes. W V Mn Ii Rb thousands

65/24/067 Ba
Cue - Big Bell, south Ba Pb Cr W V Mo Cu Z2n Co Ni Ag Sn Bi Ge Mo 0.C2, Ba 0.3. 1.27 7 0,002 Big Bell dump 29/8/65
and west edge of dump A3 Sk Ii Rb Sr Ga Ma B Se several million

65/24/069 P tons in sige.
Cue - Big Bell, gully Ba Cu Pb Zn Co Cr | Ni Ag Ga B Sn Bi Ge Mo 0.025, Ba 0.2. 1,28 8 0,002 29/8/65
at north edge of dump WVMc As Sb Mn

65/24/070 Ii Rb Sr P Sz
Cue - Great Fingal = Pb W As Ca Zn (o N.L Cr Ag Ga B Sc Sn Bi Mo Ge Pb Cu15, W 0.2, As 0.4, 0450 7 0,001 Hundreds of 29/8/65
slimes dumps., V Mo Li Eb Ba thousands

65/24/072 gr P
Cue - Great Fingal - As Pb Zn Cr W V Cu Co Ni Li Sc| Bi Ag Mo Be Ge As 0.25. 0,26 8 0,001 Hundreds of 29/8/65
wind blown sands. Mn Ba Sr P B Ga: ' thousands

65/24/073 ,
Cue - Great Fingal - Po Zn W As Cu Co Ni Cr V Ag Ga Li Se Sn GCd Bi Mo Ge B Pb 0.3, Z4n C.12, Ag 0.003, W 0.5, 197 9 0,001 About one hundred 29/8/65
central area calcines. Ba Sr Mn Eb P As 0,5, Ba 0.2, Sr O.1. thousand

65/24_/074‘
Sandstone = Oroya ares As Mn Cu Pb Zn Co Ni W Ga Li Rb Sr Sn Bi Ag Mo Ge As 0,15, Mn 0.2. 0.05 9 0,001 About 100,000 ' 30/8/65
sands and slimes, Cr V Ba P B Sec

65/24/076
Sandstone -~ West end As Cu Pb Zn Co Ni W Ga Li Rk Sr Bi Ag Mo Ge As 0.2, C.i2 5 *#0,001 About 100,000 30/8/65
sands and slimes. Cr V Mn Ba P B Sec :

65/24/078
Youanme -~ Calcine Pb As fu Zn Co Ni Se Ga B Ag Sn Bi GCe Pb 0.1, 48 0.5, Mo 0,025, 1i 0,06, 1.15 b 0.002 Several hundred 30/8/65
dumps - 65/24/079 Cr W V Mo Sp Rb 0,05, Sb 0,07. i thousand

Mn Li Rb Ba Sr :

Youanme - Sands and ’ Cu Ni Cr W V Pb Zn Co Ga B Sn Bi Ag Mo Ge As 0,3, 1i 0.06, Rb 0,05, P 0,06, 0.30 5 0,001 Hundreds of 30/8/65
slimes dumps.,65/24/080 As Ba Sr Mn Ii Rb P Sc Ba 0.2, Sr 0.2. Thousands
Norseman - Phoenix Cu P Co Ni OCr Zn Ag Ga Rb Ba Sn Bi Mo Ge Sr W 0,05, V 0,04, 037 5 0,001 3,000,000 Company sample
dump - 65/24/082 W V As Mn ILi B Se | supplied July 1965
Norseman - Northern Pb Zn Ni Cr V Ca Co Ag W ILi Sn Bi Mo Be Ga 0,02 5 0.001. 32,000 b
Star dump - 65/24/083 Mn P Ba Ge Sr B Sc




SURVEY OF MINERAL RESQURCES IN TAILINGS ~ DETAILED RESULTS ~ WESTERN AUSTRALIA.

Qualitative Analysis by Emission Spectroscopy - % | CE hem];:;i,
Sample Locsbion Semi-Quantitative Analysis Radioactivity Est. of Dump Date Sampled
and Mark over 1 | Heavy Trace Trace Faint Trace Very Faint Trace by Emission Spectroscopy % s% Se ;04 equiv. % Tonnage & Remarks
1=0,1 041-0.01 0.01=0,001 0.001-0,0001 DPeDoMe . o
, S . EARRRBNEE FCEE T
Norsemsn - Princess Cr Po Zn Ni V Mn Gu Co W Li Bb. |Sn Bi Ag Mo Be Ga| Or Ou1e 0s14 5 0,001 . 180, Company sample
Royal dump. 65/24/084 Ba P Sr S8ec Ge B L _ supplied July 1965
Kalgoorlie - Great v Cu Pb Z2n GCo Ni Crjdg Ba Sr B Ga |Sn Ge V 0.3, Mo 0,02, Ga 0,006, 0.33 5 0,001 .. 10n:l.11.1.on Company sample -
Boulder flotation Mo Ii Rb P Sc W L - - T Angust 196
tailings. 65/24/085 Mo e ; .
Kalgoorlie - Great V Mn Sr Cu Z2n Cc NI Cr Po Ag Ga B Sn Ge V 0.2; Mn 0,15, Sr 0.1, 0.46 7 0.001 20,000 short tons "
Boulder flotation W Mo Li Rb Ba per year Added to tailing aften
concentrate, P Sc treatment Constitutes
65/24,/086 4% of total.
Kalgoorlie ~ North Mn Sr Zn Ni Cr W V Mo|Cu Po Co Ga B Sn Ag Ge V 0,08, Mn 0,12, Sr 0.1, 0448 5 0.001 Very large Company sample
Kelgurli (1912) Ltd Ii Rb Ba P 8¢ : supplied August 1965
flotation tailings. )
65/24/087 "
Kalgoorlie -~ North As Cu Pb Zn Ni Mo Co Ag W Mn Ba Sn Bi Cr V Be Ge Ag 0,004, 4s 0,12, Mo 0.06, B 0.04, 0.88 9 0.001 large "
Kalgurli (1912) Ltd - Sb Te Rb BP Sr Sec. Te 0,015, 2n 0.08,
Calcine residue.
65/24/088
Mt, Magnet - Hill 60 Ni Cr Cu Zn V Mn Ba Pb Co Sn Bi Mo Ge 0,62 8 0,001 300,000 Company sample -
tailings dump. Sr Sc B September 1965
65/24,/089 |
Mt. Magnet - Morning Cr Mn Ca FPb Zn Co Ni Ga As Sn Bi Ag Be Ge Cr 0.1, Mn 0,1, Sb 0,08, V 0,08, 0.89 8 0.001 150,000- .
Star tailings dump W V Mo Sr Sb Li Mo 0.05, B 0,02,
65/24,/090 Rb Ba B P Sc
Mt. Magnet - Hill 50 Pb Zn Mn P Gu Ni V Ba Sr |Co Sn Bi Ag Cr Mo| Pb 0.12, P 0.04, 6415 7 #0,001 2,000,000 .
tailings dump. Be Ga Ge B Sc
65/24/891;
Kalgoorlie - Lake View Mn Sr Cc W V Mo Ii Rb|Cu Pb Zn Co NI |Ag Ge Mn 0.2, Mo 0,015, V 0.07, Sr 0.1, 0411 8 *#0,001 158 million Company sample -
& Star Chaffers plant Ba P Sc Sn Ga B W 0,03, ' July 1965
tailings. 65/24/092
Kalgoorlie - Lake View Mn Sr Cu Z2n Co Ni Cr Pb Ag Ga B Sn Ge - Mn 0.12, Mo 0.04, V 0,07, Sr 0.1, 0495 8 *#0,001 3¢8 million n
& Star Chaffers re- W V Mo As Li Rb W 0,03 '
treatment plant tall- Ba Sc
ings. 65/24/093
Kalgoorlie - Lake View v C. Pb Zn Co Ni Sn Ag Ga B Cd Bi Ge Sn 0.0025, V 0425, 132 9 *0,001 12.1 million " "
& Star - Associsted Cr W Mo A3 Mn
retreatment plant tail Li Rb Ba Sr Sc
ings. 65/24/094 |
Southern Cross = Ni Cr W Gi Pb Zn Co V Bi Ga Rb Sr Sc [Sn 4g Mo Ge B Ni 0.15, Cr 0.2, Bi 0,004, W 0.3, 0¢54 3. #0,001. Fraser's mire Cmiimplo
Fraser's mine - west As Mn' Ii Ba : total estimated |supplied November '65
of south poppet legs as 20,000 tons
65/24,/095




SURVEY_OF MINERAL RESOURCES IN TAILINGS — DETATLED RESULTS - WESTERN AUSTRALIA

Qualitative Analysis by Emission Spectroscopy - % Zg:?%f?:
Semple Location Semi-Quantitative Analysis e Radiocactivity | Est. of Dump Date Sampled
_ o s . R : »
and Mark over 1 Heayy Trace Trace Faint Trace Very Faint Trace by Emission Spectroscopy % s% o S“é U308 squiv.. 7 Tonnage & Remarks
= 1=Cei 0.1-0.01 0,010,001 0,007~0,0001 PePatio
Southern Cross - Ni G C: Co W V As Po Zn B: Ba Sr| Bi Ag Mo Pe (Gau B Ni Ca15, Cr 0.2, 047 6 #0,001 Fraser's mine Company sample sup-
Fraser's mine - north Mn I Se total estimated |plied November 1965,
of scuth poppet legs, a3 20,000 tons..
65/24,/096
Marvel Loch = Nevoria Cu Z4n Co WL G Po Ii Ba 5S¢ B o Bi Mo Be Ga 0.37 7 *0,001 Nevoria mine "
mine, first dump south V A3 Mn Ga total estimated
of magazine. 65/24/097 5,000 tons
Marvel Loch- Nevoria Cr Az Mn Cu 4n Ni o @o V Be Li Ba 0.36 5 *0,001. #
mine, second dump B
south of magazine,.
65/24/098 .
Marvel Loch - Nevoria = Cr Bz B B3¢ Pr N2 V I3 Srx Q.4 5 #0,001 w
mine, third dump south
of magazine. 65/24/099
Marvel Loch - Nevorias Cu 2n Ni Cr V¥ Pb Co W Ba Sp Sn Ei Mce Ge Li 0.10 4 #0,001. "
mine, dump scath of 43 Mn B So
poppet legs.65/24/100
Bullfinch - Copperhead Ca Pb Zn NI Gz Go Ba W Sn Bi Ag B V Mo 0.35 6 #0.,001 Copperhead mine R
mine - old slime dump Ii Mn tctal estimated
south of zhaft. as 405}11’111103
65/24/101 tons,
Bullfinch - Copperhead Mn Ci Py Zn Go Ni W Ba Sn Bi Ag Mo Ga Mn O.1. 2,28 6 #0,001. n
mine - main dump. Gr V As 141 Ge Sr B
65/24,/102
Ravensthorpe - Cu Cc Ni Cr V Mo b 4n Ga % Sc| Sn Bi Ag Ge B Cu 0,15, Zxr 0,007, La 0,05, 0.28 € 0,007 500,000 Company sample -
Elverdton mine tail- Mo Li Rb Ba Sr supplied September
ings dump.65/24/103 P la 1965
Ravensthorpe - Current Cu Pb Coc Ni Cr W Znn Bi Ga B Zr Sn Ag Be Ge Cu 0.2, Mo 0,03, Zr 0,007, 0.35 v 0.002 Accumilating in w
tailings from Ravens- V Mo Mn ILi BRb Se La 0,05. Elverdton dump.
thorpe Copper Mines, Ba Sr P ‘o
N.L. 65/24/104.
Ravensthorpe -~ Floater Cu Mn Zn Go Ni Cr W Po Bi Ag Rb Ba| Sn Mo Be Ga Sr Gu 0.2, Bi 0,006, Mn 0.25. 239 7 0.001 10,000 "
Battery sand dump VvV Li B Se
65/24/105.
Ravensthorpe -~ Current Cu Zn Pb Co Ni Mo Mn Sn Bi Ag Ba Gd Cr V Ga Ge OSr Cu over 1%, Zn 0.2, Ag 0.006, 29.0 1D 0.008 Nene -~ despatched L
Jconcentrate from 4 L= B Sc Bi 0,004, Mo 0,08, La 0.03.
Ravensthorpe Copper
Mines N.L. 65/24/106,
Ravensthorpe ~ Smelter Cu Co Pob @n N1 V Me ILi Rb R Sn Ag Cr Ga Ge Cu 0,6, Co 0.2, Mo 0,025, 0.36 7 #0,001 15,000 "
slag dump. 65/24/107. M: Ba P S Sc




SURVEY OF MINERAL RESOURCES IN TATLINGS - DETAILED RESULTS - WESTERN AUSTRALTA

Complete details of spectrographic analysis of 1965 and 1966 samples are set out in

Tatle Zils

Qualitative Analysis by Imission Spectroscopy - % ggzg;:;i
Sample Location - Semi~Quantitative Analysis Radicactivity | Est. of Dump Date Sampled
and Mark Over 1 Heavy Trace Trace Faint Trace Very Faint Trace by Emission Spectroscopy % % Se. U308 equiv. ¥ Tonnage & Remarks
Cet-0.01 0.01-0.001 0,001-0,0001 DoPelle
Mto, Ida = Timoni Cu Pb Zn Co RKi Ge Sc Sn Bi Ag Mc Be V 0.08, Mn 0,08, Pb 0,05. 0.61 7 #0,001 500,000 Company Sample
mive tailings Cr W V Mn Ge B July 1965
66/24/005 Rb Ba Sr P
Mt. Ida - Meteor Cu Zn Co Ni Cr Pb Bi V As Sn Ag Mc Ga Cu 0,08, V 0.08, 2.36 8 *0,001 12,000 u
mine tailings Mn Ba Rb Sr B Sc
64/24,/006.
NOTE= means "less than".




TABLE III

THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

: ‘JﬁﬁfbﬁilAN“é27/67")"'

Semple Cu Pb Zn. Co_ Ni Sn €d Bi Ag Cr W Vv Mo Be GaGe As Sb  Mn Te Li Rb Ba Sr B Zr P Sc la
65/24/018 120 30 20 5 40 %1 *3 4 1.5 500 200 50 10 *1 15 1 %50 %30 150 *20 100 50 3,000 500 3 *50 200 25 %100
19 100 300 20 5 60 %1 *3 4 1.0 500 800 200 30 % 20 1  *50 %30 150 *20 200 150 3,000 2,000 3 *50 200 . 50 %100
21 120 40 200 70 120 *1 %3 4 1,5 500 %20 400 2 %*{ 20 1 1,000 %30 00 *20 150 200 500 30 5 *50 200 50 %100
23 1,500 200 400 200 1,500 2 *3 250 12 800 400 250 3 *1 10 1 400 %30 700 *20 200 *30 500 300 3 *50 %100 300 %100
24 80 200 30 15 150 2 %3 1 1,2 600 1,000 80 1 * 50 2 %50 %30 00 ¥20 20 100 500 1,000 3 ¥50 200 40 *100
25 150 100 200 100 150 1 *3 2 10 400 600 400 2 ¥ 40 1  *¥50  *30 2,000 *20 250200 1,200 1,000 3 *50 200 200 *100
26 150 250 250 200 200 1 *3 3 10 500 40 500 3 %1 50 2 %50  ¥30 800 *20 300 50 2,000 3,000 3 ¥50 100 150 %100
27 60 250 120 37 30 ¥ ¥ 3 0,5 500 %20 20 2 %1 5 1 %50 %30 400 *20 20 %30 20 %1 1 %50 100 3 %100
28 120 400 200 60 150 1 *3 3 0,7 600 25 250 2 % 8 1 1,000 %30 250 ¥20 60 400 200 60 10 *50 150 30 %100
29 150 400 200 80 100 2 *3 2 8 300 150 500 1 *1 60 1 800  *30 700 %20 500 100 2,000 800 25 *50 *100 400 %100
30 100 5 80 100 80 3 *3 4 1,0 200 4,000 200 2 * 15 1  ¥50  *30 00 *20 500 300 2,000 1,000 50 *506 200 200 %100
31 150 80 200 120 120 3 *3 5 1,5 600 4,000 300 2 * 30 2 %50 %30 1,000 *20 300 100 2,000 1,000 50 %50 *100 300 %100
33 700 1,500 1,500 150 150 3 6 60 10 600 200 600 10 * 30 3 %50 %30 700 *20 300 100 500 150 5 %50 150 25 %400
34 200 60 200 150 600 2 *3 150 1,5 1,000 400 250 6 * 10 1 500 ¥30 700 *20 50 100 1,500 1,000 5 *50 150 200 *100
35 250 1,500 800 150 200 *1 6 10 15 600 150 500 5 % 15 2 700 %30 1,000 *20 50 200 500 20 3 %50 *100 200 %100
36 250 2,000 800 150 250 1 10 3 10 600 200 500 3 % 30 2 400 %30 700 *20 600 100 1,000 2,000 5 *50 *{00 100 *100
37 250 2,000 1,500 120 200 1 4 150 10 300 50 500 3 *1 15 1  *50 %30 1,500 *¥20 6 400 800 100 5 %50 150 80 %100
38 70 150 50 20 6 2 %3200 0,8 600 3,000 500 25 ¥ 15 1 %50  *30 150 *20 50 200 1,000 50 5 ¥50 200 *1 %100
39 200 40 150 100 250 %1 *3 %1 0.3 800 40 500 2 *1 25 1 100 %30 600 *20 200 200 1,200 2,000 80 *50 %100 200 *100
40 150 7 40 150 400 2 *3 %1 0.3 1,000 50 500 3 * 15 1 100  *30 800 *20 300 100 800 1,000 120 *50 %100 200 %100
41 150 100 150 20 100 1 *3 3 0,8 500 150 200 3 *1 15 3 3,000 ¥30 300 *20 20 30 300 50 120 *50 200 1 %100
43 200 15 200 150 150 *1 *3 *1 0,6 20 50 400 15 *1 10 3 1,000 *30 1,500 ¥20 6 50 500 30 40 %50 100 1300 *100
46(4) 100 8 200 100 200 3 *3 1 5 500 %20 300 40 *1 8 *{ 500 %30 800 *20 40 40 500 1,000 20 *50 *100 200 *100
46(B) 150 15 400 150 250 8 *3 ¥ 5 500 30 500 50 ¥ 30 2 700  ¥30 1,200 %20 150 *30 500 1,000 10 *50 100 200 %100
047 1,500 200 2,500 400 400 15 4 8 40 20 30 200 150 *1 15 1 6,000 150 1,200 *20 20 %30 200 50 10 *50 %100 30 %100 |
!
KEY: * = less than j
** = greater than f



TABLE III (continued)

Sr

Sﬁmple cu Pb Zn Co Ni SnCd Bi Ag Or W vV Mo  Be Ga Ge As Sb Sc  la
O,
65/24,/048 700 200 1,500 300 250 15 *3 4 15 150 20 250 150 3 15 2 6,000 80 1,500 %20 6 *30 100 20 10 *50 *100 30 %100 |
. | . . , i
49 250 150 1;000 250 300 15 *3 3 12 300 25 250 60 *1 15 2 6,000 50 1,000 *20 150 *30 100 80 5 *50 %100 200 %100 }
' ' ' ’ |
50 200 60 300 50 150 3 *3 1 4 15 %20 150 80 *{ 10 4 %50 %30 1,200 *20 8 50 500 80 3 ¥50 100 2 %00 |
. . » . . . R I
52 150 60 150 150 700 1 *3 8 2 1,500 40 250 8 ¥ 30 *{ 2,000 %30 500 *20 150 30 3,000 3,000 3 *50 100 200 *100 |
53 150 80 200 200 1,200 6 *3 20 0,6 1,200 40 200 4 %1 20 1 5,000 ¥30 500 *20 4C *30 500 200 5 300 %100 300 *100 g
55 120 150 400 25 60 2 *3 2 0,8 150 200 15 %1 %1 3 2 600 *30 500 ¥20 3 30 200 20 120 ¥50 100 *1 *100 |
57 3,000 15 150 150 120 3 5(-3 10 10 20 25 150 2 ¥1 15  *1 300 #30 600 izg 5 30 500 80 3 *50 *100 éO *100%
58 | *%10,000 15 500 100 70 3 3 40 15 8 %20 3 2 % %1 ¥ 600 %30 50 %20 %3 %30 20 X1 1 %50 ¥00 3 100 T
59 70 120 25 420 250 2 %3 *1 1,0 800 150 500 2 % 40 *1 600 1,000 700 *20 300 200 300 2,000 40 *50 %100 150 %100 .
60 1,500 500 800 300 800 3 *3 ¥1 12 200 60 20 4 ¥ 2 *{ 8,000 1,500 50 %20 150 100 30 3 60 *50 *100 2 %100 |
62 80 20 40 120 800 6 *3 *i 0,3 1,500 40 15 1 %1 3 1 5,000 %30 500 *20 200 30 100 80 5 %50 %100 200 %100 .
63 200 15 20 250 2,000 3 *3 *{ 0.3 3,000 50 300 2 ¥ 3 % 500 %30 800 *20 200 30 80 100 3 *50 *100 200 *100
64 150 60 120 200 1,200 8 ¥3 1 0.2 3,000 80 400 3 *1 10 1 6,000 *30 500 *20 300 30 80 100 3 *50 *100 100 *100 |
. . . A | |
65 150 200 100 40 120 2 *3 50 0,8 700 80 500 200 *1 50 1  *50 %30 500 *20 5 400 2,000 60 3 80 150 500 %100 :
67 200 150 80 150 250 3 ¥*3 2 0,2 800 200 600 5 *1 30 1 %50 %30 300 *20 400 250 500 1,000 3 *50 *{00 80 *100 |
69 80 150 20 30 15 3 %3 1 10 600 500 600 200 *{ 40 5 100 300 50 %20 250 250 3,000 300 50 *50 200 50 %100
70 200 150 150 100 70 3 %3 1 10 400 500 600 250 *1 40 6 150 400 200 *20 250 100 2,000 150 30 *50 150 100 *100 |
72 200 1,500 500 100 150 3 *3 2 10 500 2,000 500 5 %1 40 1 4,000 %30 700 *20 100 100 800 100 10 *50 100 80 %100
73 80 200 150 20 20 %4 *3 {1 1,2 700 200 200 3 2 5 4 2,500 *30 300 *20 50 *30 800 400 5 *50 200 30 *100
T4 300 3,000 1,200 250 200 4 3 5 30 200 5,000 250 6 %1 20 2 5,000 *30 400 *20 50 200 2,000 1,000 5 ¥50 100 60 %100
76 300 150 120 250 200 1 *3 1 1,5 700 25 500 3 %1 15 2 1,500  ¥30 2,006 *20 20 30 200 20 10 *50 100 10 %100
78 250 200 100 120 150 *1 *3 1 1.0 400 25 400 3 *1 10 1 2,000 %30 800 ¥20 10 30 400 30 10 *50 150 60 %100
79 300 1,000 200 200 300 3 *3 7 10 600 400 600 250 %1 40 3 5,000 700 150 *20 600 500 800 600 10 *50 #*100 200 %100
80 100 60 30 10 100 2 *3 2 0,8 600 100 500 6 *1 40 2 3,000 *¥30 0D ¥20 600 500 2,000 2,000 15 *50 600 300 *100
082 200 200 60 200 250 2 3 20 400 500 400 3 *f 20 2 400 800 *20 150 80 10 2 2 %50 %00 5 %400

*3




TABLE III (continued)

Sample

,,,,,,,,,,,,,,,,,,,,,,,,,,

No. Cu  Pb Zn Co Ni SnCd Bi Ag Cr W Vv _ Mo 3Be Ca Ge As S Ma Te Li Rb Ba Sr B P ofe Ia

65/24,/083 40 250 200 50 150 1 *3 6 10 400 40 200 1 1 5 1 %50 %30 800 *20 20 *30 3 2 5 %50 {50 2 ¥00

84 70 100 120 30 200 2 % 2 6 1,000 40 25 3 1 8 1 %50 %30 600 *20 30 60 200 40 & *50 150 20 %100 |

: - s

85 200 100 150 300 200 3 *3 #1 12 500 500 3,000 200 %] 60 3 %50 %30 800 %20 300 2300 80 40 50 *50 100 150 *100 |

86 200 80 150 300 200 3 *3 *1 15 300 200 2,000 150 *1 40 3  *50  *30 1,500 *20 500 300 300 1,000 50 *50 150 200 *100

87 50 10 120 50 120 3 *3 *{ 1.5 700 150 800 100 *i 40 3 %50 %30 1,200 %20 200 300 600 1,000 5C *50 150 300 %100 !

88 150 400 800 80 100 3 ¥3 3 40 5 20 8 600 2 ¥ 2 1,200 400 5¢ 150 %3 100 20 2 400 *50 100 1 *100 |
89 60 6 20 6 200 6 *3 1 *0,1 200  *20 10 1 * ®¥ 1 ¥50 %30 80 #20 *3 %30 80 15 3 %50 %100 30 *100
90 200 400 150 200 250 3 *3 1 5 1,000 400 800 500 1 50 3 50 800 1,000 *20 500 200 800 800 200 *50 200 200 %100
91 70 1,200 150 3 20 2 %3 4 0.8 3 %20 10 5 32 4 5 %50  *¥30 700 %20 %3 %30 50 40 5 %50 400 3 %100
92 70 15 60 60 T0 10 *3 % 4 450 300 700 150 *f 40 1  *50  ¥30 2,000 ¥20 400 200  25C 1,000 50 *50 100 200 %100
93 200 80 250 300 200 8 *3 *i 15 150 300 700 400 *{ 30 2 300 %30 1,200 *20 150 150 500 1,000 50 *50 %100 200 %100

94 200 200 600 250 250 25 5 3 15 600 400 2,500 300 *| 40 5 300  *30 600 *20 250 200 250 250 15 *50 %100 150 %100
95 400 500 150 300 1,500 8§ *3 40 4 2,000 3,000 600 3 ¥ 4C 41 300 %30 700 ¥20 250 30 100 30 5 %50 *{00 70 %100

. : : . 4 _ 4

96 200 30 50 300 1,500 %1 *3 5 5 2,000 600 500 2 2 5 #] 300 %30 700 *20 500  5G 50 10 2 *50 %100 15 %100 |

. : : : ;

97 200 50 150 100 150 2 *3 3 0,3 150 %20 500 4 1 3 1 300 %30 500 %20 30 ¥30 20 %1 20 %50 %100 80 %100 |
98 50 3 20 3 25 %1 %3 *{ %0,1 200 %20 6 *1 3 ® %] 100 %30 400 *20 5 %30 3 *¥| 2 %50 *100 %1 #100
99 20 2 %20 % 5 %1 %3 %] *0,1 50 %20 4 *1 % % % %50 %30 ¥5 ¥20 3 ¥30 30 '3 25 %50 %100 80 %100
100 156 30 150 20 200 2 %3 3 0.1 600 30 200 3 ¥ ¥1 2 300 *¥30 100 *20 5 %30 50 40 60 *50 *100 40 #100

4 o A . . R ;

1 200 150 100 15 200 2 *3 3 4 300 20 4 1 % ¥ #5030 700 %20 150 *30 30 %1 3 *50 %100 *1 %100 |

i

~ : z

2 200 150 120 150 300 2 *3 5 1.5 500 30 200 1 % 1 1 300 ¥30 4,000 ¥20 150 %30 10 3 2 *50 %100 ¥{ %100 j

3 1,500 70 30 250 150 2 *3 2 4,5 200 *20 150 150 *{ 15 4  ®¥50  *30  50C *206 300 100 150 200 5 70 200 30 500 |

4 2,000 150 40 250 150 6 *3 10 4 400 150 400 300 2 60 1  *50 %30 700 *¥20 400 100 150 150 50 70 200 20 500 }

5 2,000 50 120 300 150 3 *3 60 10 300 150 300 1 3 5 %1 %50  ¥30 2,500 %20 250 60 20 1 40 %50 *100 10 *100 |

6 | #%10,000 800 2,000 800 200 15 8 40 60 5 %20 5 800 %] 3 1 %50 %30  20C 20 ¥3 %30 50 2 3 *50 %400 1 300 |
107 | 6,000 400 500 2,000 250 3 * 5 8 ¥20 200 250 *f 5 1 200 *20 30 60 200 5 40 *50 100 4 *100

%50 %30




TABLE III (continued)

|
......................................................................................... =
Sample
Ko, cu Pb Zn Co Ni Sn Cd Bi Ag Cr W v Mo Be Ga Ge As Sb ¥n Te Li BRb Ba Sr B Zr P Sc La |
. S : e e e e e e e e e e o S R
66/24,/005 250 500 200 250 300 5 %3 3 1,5 600 150 800 6 1 40 2 *50 #30 800 *2C 300 100 150 200 6 *50 150 30 *100 ;
006 800 12 100 150 300 4 *3 50 2.5 600 %20 50 1 %1 4 %1 50 %30 600 %20 %3 60 200 40 10 %50 %400 20 %100
. . N . . N N . '
i
t
RESULTS IN P,P,M, GEO A 5 1
oL Dl e ‘
ELEMENTS NOT DETECTED |
Au. Pd. In. Rh, Ru, Ir, Os, Pt, Ta, Wb, T1. Cs. Y. Ce. A
{
]
|
;
'
E
|
E.
|
Hy
i
i
;
|
|
i
i
|
|
.................... [



APPENDIX T

TATLINGS ANALYSES SUPPLIED BY CENTRAL HORSEMAN GOLD CORPORATION N.L.

Sample: Mill Feed Bulk - 3 periods to 26-1-54,

The ranges for qualitativz estimates are indicated as follows:-

8-100 to 1,0% 4-100 to 1,0 ppm (0,01 to 0,0001%)
7-10 to 0.1% 3-10 to 0.1 ppm (0.001 to 0,00001%)
6-1.0 to 0,01% 2-1,0 to 0,01 ppm (0,0001 to 0,000001%)
5-0.1 to 0,001% 1~less than 0.1 ppm

* « IHetal not detected.

LLENENT RANGE ELEMENT RANGE
Al 8 Mn 4
Sb * Hg 4
As 4 Mo *
Be * Wi 3
Bi 3 Wb *
B 4 P4 *
ca 4 P 5
Ca 6 Pt *
Cr 4 Si .8
Co 2 Ag 2
Cu 4 Na 5
Ga 3 Ta *
Ge * Sn *
Au 4 Ti 5
Fe 8 w 5
La * v 4
Pb 4 Zn 4

Mg 8 Zr

*
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