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SUMMARY

Sampling of sclected tailings dumps in N.S.W. was followed
by radioactive, spectrographic and chemical analysis of samples for
the less common clements, Cortain samples were sclected for minera-
graphic cxamination., Howcver, none of this work revealed unsuspected
potential for valuable elements in economically useful quantitiesd
Purthor work by the Burcau is not rocommended for the dumps examincd.

INTRODUCTION

The purpose of the survey was 3

(1) to discloso possible sources of thc less common metals which
at present are coming into prominence for such purposes as structural
matorials in nuclear cnginecoring, in alloys of superior performance
at high tcmperaturcs, and for high purity mctals and alloys with part-
icular electronic propertiesg

(11) to indicate dumps which, by reason of thoir size and metal
content, mey warrcnt re-troatment because of factors such as improved
mineral dressing tochniques, improved metal prices, or the prgsencoe of
mectals of nowly acquired importanco mentioned in (i) above;

(1ii) to discover sources of metals which would not in the past have
expected in certain types of doposit, but arc now known to be somotimes
found in thcm.

It is intcended that this survey of mineral resources in tail-
ings dumps should be eoxtended progressively to cover the whole of
Australia. The survey of N.S.¥W. dumps was of on cxploratory nature to
devolop techniques of sampling, surveying, analysis of samples, and pro-
sontation and evaluation of results.

SCOPE OF SURVEY

The deposits selected for the survey were chosen following
reference to the New South Wales Mines Department, examination of some
general roferences, and discussions with individual district Inspectors
of Mines. ©Sclection was based on size of dump and complexity of miner-
alization, together with the consideration of obtaining a ropresentative
cover of mining areas in the State.

The analytical work on samples was carricd out by the Aust-
ralian Mineral Devclopment Loeboratories. It included 2 qualitative
assessment of radiocactivity and spectrographic annlysis for a large
number of clements other than phosphorus and the following ones commonly
present in rocke: silicon, 2luminium, ircn, magnosium, colcium, scdium,
potassiun, and titanium. The limits of dcotection of the spectrographic
nethod for the varicus- elements to which it is sensitive are sect out in
Appendix I. Chemical 2nelysis was used for sulphur and sclenium.
Detection limits were sclonium one part and sulphur fifty parts per
million respectively.

In the case of the Captain's Flat sample, which was analyzed
after the others, the test for sclenium was less sensitive and reported
by A.M.D.L. as ten parts per million, It was carried out by X-ray flu-
orescencas
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METHOD OF SAMPLING

Samples from small dumps nct associated with large operating
nines werc collected during M=y 1962. Erosion had oxposecd rcasonable
secticns through the majority of dumps and tho samples were token by
shovel from a numbor of places some distance below the croded dump sur-
face. In othor cases 2 small hand auger with cxtension handle was used.

Lreas of dumps were measured by pacing and conpass surveys
and hoights by t~pe a2nd clinomcter. In & nunber of cases the presence
of slag dunps from old smclters was noted and though these dunps were
not sampled, & rough estimcte of size was made in each case. In onl-
culations factors of 20 cu. ft. = 1 ten for sand and slime and 15 cu. ft.
= 1 ton for slag were used. Becausec the slcpe and shape of the ground
surfacc beneath the dumps was not known in most cases, tonnoge estinctes
are very rough and should be regarded as giving only the general order
of size.

Dunps 2ssocicted with large opcrating mines wore sanpled by
the operating companics, who supplied estimates of the tonnages repros—
ontod by the sanples forwardod,

Enoh sample was about five pounds in weight and was subsequeontly
divided into two rcughly oquel portions., One portion was used for the
spectrographic, chemical and radionctive tests, while tho second pcrticn
was retaincd for furthor examination if this was considered warranted by
the analytical results and the size of the dump represeonted by the sampla,

RESULTS BY DEPOSITS

The semi-quantitative spectrographic measurcncnts made on each
sanple arc set ocut below, together with a descrinticn of the location of
the nine arcea, the samples takcen and tonnages roprescnted thoreby. At
the end of this Rccord, (Lippendix IV) detail shcets set out the results
for 211 clenents detected but not deternined mere closely than within
the ranges of mejor (10-100%), minor (1-10%), heavy trace (0.1-1%), trace
(6.10-0.1%), faint trace (0.001-0.01%) and very faint tracc (0.0001-0.001%).

The results ars set ocut in the order in which dumps were sampled
in Mey 1962, and corrcspend in grouns with the voricus Mines Inspoctors!
Districts. Dumps sampled by operating ccmpanies are set out after the groups
sanpled in May 1962.

Orenge Inspecter's District

Burraga

The ninc is reached by a road which branches off to the right
after crossing the first creek on the Burrage - Pcrter's Retreat road,
about + mile beyond the tcwn. This branch road follows the oreek down-
strean and leads tc the nine.

The slag dump is reached first and lies between the road and the .
creck. The quentity of slag was roughly cstimotcd as being over 50,000 tons,
Further downstroarm the main s °nd dunp is visible frem the rond and extends
downhill toward the creek frcm the 0ld mill foundaticns., All samples were
taken from the rain dump which was spreoad out over the slcpe of the hill.
Estimation of toocage was difficult because of the irregular shape of the
dump, but it c-uld exceed 40,000 tcns,
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Sample No. 1 was taken from a hand auger hole in the top
centre portion of the dump and consisted principally of grey sand with
small amounts of yellow and black sand. Elements measured were copper
2.5%, zine 0.15%, manganese 0.1%, rubidium 0.02%, lithium 0.02%, scandium
0.009%, silver 0.001%.

Sample No. 2 was sand, taken from an auger hole 4 feet deep
in the bed of 2 gully in the north face of the dump, halfway down the
upper vortion of the dump. Elements measured were copper 2.0%, zinc
0.25%, barium 0.15%, manganese 0.1%, rubidium 0.03%, scandium 0.007%.

Sample No. 3 was of slime projectihg from the foot of the sands
on the west side. FElements measured were copper 2.0%, zinc 0.1%, rubidium
0.035%, lithium 0.02%, scandium 0,008%.

Sample No. 4 was of black sandy material from the head of the
gully in the north face of the dump. IKlements measured were copper 2.5%,
zine 0.4%, barium 0.25%, manganese 0.15%, rubidium 0.04%, scandium 0.004%,
silver 0.001%.

Copper seems to be the only element likely to be of economic
significance. Blaskctt (1957) reported on the rccovery of copper from
this dump. He statecd that the hcad value of the sample supplicd was
0.9% copper, and that the company forwarding the scmple considered that
scveral hundred thousand tons of material was available for treatment.
Blaskett suggested treatment methods for sands }n/slimos ag a result of
his tests. and

Junction Recefs

The mine arca is rcached by following a signposted turn off
from the Burnt Yards - Mandurama road., The track continucs on beyond
the end of tho formed road to the north bank of the Belubelz river. Access
to the south bank area is blocked by a broken causeway across the river,
but it should be possible to reach the southern area easily by road
through "Sunny Ridge", 2 property + mile beyond Manduramz on the Canowindra
road.

It appcars that ore from the north bank deposits was nostly
fron underground workings, (the Sulphide Mine) while that from the south
bank doposits wes from open cuts (Grant's Open Cut and Shonhan's Mine).

Sample No. 1 was teken from the top centre portion of the upper
dunp at the Sulphide Mine, Elements ncasured were arsenic 0.4%, nangancse
0.4%, rubidium 0.03%, scandiun 0,0012%. ‘

Sanple No. 2 was toaken from both walls of a gully cut through
the top of the upper dump. Elenents neasured were arsenic 0.9%, mengancse
0.25% end rubidiun 0.04%.

Sanple No. 3 was taken from a small gully in tho lower dump.
Elencnts nensured wore arsenic 0,6%, nanganese 0.2%, rubidiun 0.04% and
scandiun 0,0015%.

Sanple No. 4 was taken from two auger holes cach 2 ft. 3 ins,
deep in tho westcrn of three nmain dumps and a fringing riverside durnp on
tho southern side of the Belubela River. Elenments neasured were orsonic
1.2%, rubidiun 0.03%, scandiun 0.002%.

Sonple No. 5 was taken from 2 auger holes, 2 ft. 3 ins. decp
in cornors of the centre dump. Elements ncasured were arsenio 2.0%,
rubidiun 0.03% and scendium 0,002%,
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The first three samples represcnt two dumps joined together
containing porheps 5,000 tons. The last two samples represcnt & total
of 10,000 tons in the four dunps.

Dunps were particularly hard and consolidated probably due
to tho original cre containing large anounts of iron sulphides, includ-
ing pyrrhotite. Scmc study of these dumps nay be warranted by anyone
intcrested in the consclidation of mill tailings 28 mine fill.

This same foature of consolidation wculd increcse tho cost
of retroatment for recovery of any contained gold. However, no traces
of gold wcre noted in the spectrographic analysis.

Furthor work on these dumps by the Bureau docs not scen war-
rantod at the present time. Henderson, (1953) gave a general description
of the depdsits and operations carried out in this district. Little work
has been carried out since that time.

London Mine, Pnrkes

Dumps betwcen the railway line and Woodward Street, near
Keast Street and at the Bushnan mine situated to the N.N.W. of the
Menorial Tower, were exarined but not sampled. Local residents advised
that they had beoen rotreatod at loast once. The nost recently opcratcd
nine was the London, situcted 1%-2 miles beyond the gclf course to the
loft of the road travelling away from Parkes. The turn off is situated
opposite 2 gateway with a ruined house at the top of the hill beyond it.
Some nine workings are visible from the main road, but the dunp itself
is obscured by = low hill,

The sample was taken from the walls of meny small gullies
which cut into the large dump. Elencnts neasured were nanganese 0.4%,
berium 0.2%, rubidium 0.15%, lithium 0.04%, scandium 0.02%, yttrium 0.01%.

The dump was costimated to contain 6,000 tons. No further in-
veetigation is warrconted on the basis of the results obtained.

Pook Hill

Extonsive sand and slime dunps are situated adjacent to the
mein road between Peak Hill and Tomingley near McPhail. The sline dunps
are situeted to the east, the sands to the west near the shaft, and the
two arcas are separated by the reomains of a cyanide plant,

Senple No. 1 was made up of many grab samples from the walls
of gulliocs in the slimc section and represent:d about 70,000 tons,
Elements neasured were arsenic 0.1%, rubidiun 0.05%, scandiun 0.015%.

Sarple No. 2 was taken from the north west edge of the sand
dump from which material for retrecatment has been romoved. There is
approximately 90,000 tons of sand in this dunp. The only element mea-
sured was scandium 0,003%.

The sand is apparontly removed occasionally for construction
purposes. This scoms the bost use that could be made of the material
in this area.

Mt, HOEG

The nine is situated on the crest of the hill on the right
as one enters the town from Condobolin, The tailings dunps are situated
on the slope of this hill away from the town.
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Sanple No. 1 was token fror gullies in the south face of the
southerly dump. The elencent measured was copper, 3.0%.

Sanple No; 2 was fron the gullies in the north east face of
the sane dump, which was estimated to contain 5,000 tons. Elenents
measured were copper 0.9%, rubidium 0.01% and scandium 0.0012%.

Sample No. 3 was from gullies in the south west face of the
nerthern Gunmpe. Elenents neesured were copper 1.1% and scondiun 0i0025%.

Sample No. 4 was from the large gully in the east face of the
sane dunp vhich was cstimated to contain 7-10,000 tons. Elenents meas-—
ured were copper 0.4%, arscnic 0.05% and scendiun 0.0012%.

Sanple No. 5 was tcken from tailings frem the slag retrentment
plant. The dump was cstinated to contain 600 tons, and the elencnts mea-
sured were copper 3.0%, menganese O0.1%, lanthanum 0,08%, ncodymium 0.05%,
rubidium 0.05%, yttrium 0.02% and scandium 0,004%. This dump is adjacent
to the main street and north of the main slag dump, which was estimated
to contain 20,000 tons.

The cnly clement cf interest in these dumps is copper, ond it
occurs in rclatively sm2ll quantities. No further work by the Bureau is
warranted at this stage.

Mt. Royal Mine, Tottenham

This mine is located adjaceont to the Nyngan road on the left
hand side just after crossing tho railway line. The sand dunp is washed
out and distributed cver a large arca, and averages only 18 inches thick.
The thickest portion is 4 ft. 6 ins. Total tomnage is estimated at 2,500,

Sample No. 1 was teken from three short auger holes on the
wostern edge of the dump. Elements measured were: copper O.15%, arsenic
0.25%, rubidium 0,02%.

Sample No. 2 was from two auger holes in the contre of the
thicker portion of the dump and consisted of reddish material. Elements
measured werc copper 0.15%, arsenic 0.1%, rubidium 0.025%.

Sample No. 3 was of grey material from the same portion of the
dump. Elements ncasured were copper 0.5%, arsenic 0.06%, rubidium 0.,015%.,

The slag dump adjacent to the mine was measured and estimated
tc ccntain 10,000 tons.

Mineral Hill

Small dumps are loccated at the treatmont plant which is sit-
uated at the northern end of the open spoace used 2s an airstrip. The
turn~off from the main road is signposted, and at the tine the area was
visited a small sawmill was oporating at the scuthern edge,of the ~irstrip.
Tailings from the Jodide mine treatment plant have oll been used as nmine
filling in the Red Terror mine, and are no longer available on the surface
for sampling and rotrestnent.

Tho treatment plant has cperated on oxidised copper ore and
tailings have been dumped in an are2 in heaps of reddish and greyish
coloured sands. Sanple No. 1 was taken from reddish material, probably
from the Red Terror Mine. FHElements nmeasured wore lead 1.5%, copper 0.7%
zinc 0,25%, antinony 0.25%, crscnic 0.1% and silver 0.04% (equivalent to
14 ozs. per ton).
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Sanple No. 2 was of groyish material, probably from Blook 9
nine. Elemonts neasurcd were lead 10.0%, copper 1.2%, antimony 0.5%,
zinc 0.3%, arscnic 0.15% and silver 0.03% (equivalent to 10 czs, per
ton).

The total quantity of meterial in the dunmps was estimated aos
1,500 tons, Although values in silver, copper and lead were high enough
to be interesting and somo germanium was dotected, the small tounage cf
naterial available dces not justify furth r work by the Bureau.

Bobadah

The dunmps sanpled in this aves ure at the Overflow mine,
Workings are visible from the Tottenham road, cn the left hand side,
about half a mile beyond tho township.,

Sample No. 1 was composed of guab samples of gully walls in
the largor dunp, which was cstimated to contain 4,000 tons, Elements
measured were lead 2.0%., cunper 0.4%, zinc 0.2%, antinmony and arsenic
both 0.015%, silver 0.002% and scandium 0,0015%.

Semple No. 2 was from the smaller dump, about %+ the size of
the larger one and located nearer the shaft, This sanple was of the
slinme nmaterial and clements measured were lcad 4.0%, copper 0.7%, zinc
0.2%, rubidium 0.05%, antinony 0.01%, scandium 0.005%.

: Sample No. 3 was of sandy material from the smaller dump.
Elements measured were lead 5.0%, copper 0.75%, zinc 0.3%, rubidium 0.01%
silver 0.01%.

Although the lead content of the dumps is significant, the
total tonnage of matyerial available is too small to warrant further
work.

Nygagoe

There are no treatment plant dumps at this centre, but at the
time of the survey tho old mine near the town was being prepared for
leaching to recover copper. There are two slag dumps aljacent to the mine,
one containing an estimated 50,000 tons is alleged to come from a water
jacketed (blast) furnnce. The other is alleged to contain reverberatory
furnace slag, ~pparently somewhat contaminated with ash, and difficult to
estimate, but possibly containing 10,000 tons of slag,

Sample No. 1 wos taken from flue dust present in thoe old smelter
stack flue, adjacent to the shaft (the Main Shaft) through which the
rising main of the copper leaching syston was placed. Grad samples were
taken from several places on the face of the exposed heap of dust, and
combined. Eloments measured wore copper 3.0%, lead 0.6%, zinc 0.2%,
rubidium 0.07%, arscnic 0.05%, cesium 0.01%. The quantity of flue dust
available for troatment wos not measured, but is not likely to be large
enough to warrant further research work at prescnt on the basis of the
analytical results above.

Crowl Creek Mine, Shuttleton

The mine area is on the west side of a ridge ahout once mile
from the cross road running from Keighran's Tank to a point on the
Gilgunnia - Cobar road seven miles south of Pricry Tank. The mine turn
off is also that to the homestcad of Mr. L. Betts (which is visible to
the left of the road travelling from Nymagee) and to the tennis courts
built. on the site of the old Shuttleton township.

These tennis courts are on the eastern slope of a ridge, and
the mine, lying on the western slope of this ridge, is reached by a
track turning off to the right between the branch track to Bett's home-
stead and the tennis courts,
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The dumps Sampled were adjacent to the old mine workings, and
in the oxidised copper section of the dumps some boreholes were seen
indicating that some interest had recently been tzken in them.

Sample No. 1 was taken from the slime dump, and elements
measured were copper 4.0%, rubidium C0,05%, lithium 0.025%, yttrium 0.02%
and scandium 0.008%. The dump was estinmzted to contain 1,500 tons,

Sample No. 2 was taken from cuidised copper ore tailings in
the main dump. These were distinguished “rom the sulphide ore tailings
by their lighter colour, and might amcunt ¢ one quzrter of the estimated
3,500 tons in the dump. Ilements measwred tere copper T.5%, rubidium
0.08%, yttrium 0.0i5% and scandivm 0,003%. This material might be usable
for trace element fertilizer manufaciure. -

Sample No. 3 wns from sulphides cre tailings making up the
greater portion of the Cunp and elemenss usensured were copper 0.3%, man-
snese 0.1%, rubidium C.07%, 1ithium 0.04% and scandium 0,005%.

The slag dump was cstimated to contain 50-60,000 tons of mat-
erial, but was not sampled.

Copper appears to be the only element of interest, and even
then only in the oxidised portion of the dump. The quantity of material
is too small to justify further research work, but oxidised tailings
might be saleable to manufacturcrs of fertilizer for the copper content.

Canbelego

The dumps are clearly visible from the township, the largest
onc being prominent as it stanis 50 feet high in an ares of gently un—
dulating country.

Samples 1 to 3 were taken from gullies in the washed out face
of this large dump. Sample No., 1 was from the top section, generally
brown in colour and estimated to contain a total of 70,000 tons. Elements
measured were zinc 0.5%, lead 0.18%, menszanese O.1%, rubidium 0.1%,
lithium 0.04% and scandium 0.003%.

Sample No. 2 was from the centre section of the large dump
and was principally grey in colour, It wos cestimated that this section
contained approximately 38,000 tons. Elcements measured were zinc 0.8%,
rubidi%.m 0.06%, lithium 0.04%, arsenic 0,02%, antimony 0.01% and scandium
00003 ]

Samplce No. 3 was taken from the bottom section of the large
dump and was predominantly pink in colour, but with some red, grey and
green material also. It was estimated to contain 117,000 tons approxi-
metely. Elements neasured in this sanple were zinc 0.5%, rubidium 0.05%,
arsenic 0.015% and scandiun 0.003%.

Two smaller dumps, possibly containing teilings from retreatment
of the lorger dump, are situated to the north-north-west. Sample No. 4
was taken from the smallier of these dunps which was estimated to contain
14,000 tens. Elements meastured were zinc 0.4%, lead 0.15%, menganese O.1%,
rubidium 0.1%, lithium 0.03% and scandium 0.003%.

Sample No. 5 was from the larger dump, estimated to contain
22,000 tons. Elements measured in this sample were zine 0.7%, lead 0.3%,
bariuz% 0,15%, rubidium O.%2%, arscenic 0.C5%, lithium 0.04% and scandium
0.003 . ’



Girilambcne
I T R e R e Y

At the time of the survey 2 contractor was crushing slag for
use as railway ballast, and the Main Roads Board was considering the use
of some dump material for road construction. The workings are visible
to the right of the Hermidale road, about two miles cut of town.

Sample No. 1 was from the pink coloured dump due north of the
nost south eastorly dump. The pink dunp was estimated to contain 1,500
tons., Elenments measured were copper 4.0%, yttrium 0.015%, rubidium 0.01%,
and scandium 0,007%.

Sample No. 2 was {ror. the socu*h sastern dump, apparently come
posed of sands and jig tailings from sulphide ore. The dunp was estimated
to contain 2,000 tons of material. Elcuents measured were copper 0.75%,
arsenic 0,04%, yttrium 0.015%, scandium 0.005%.

Sample No. 3 was from the mein dump containing some oxidised
ore. Estimated tommage was 10,000 tons, and elements measured were copper
0.4%, arsenic 0.025% and scandium 0,0025%.

Sample No. 4 was from the pink slime dump to the south west of
the main dump. This was estimated to contain 3,500 tons and elements
measuied were copper 0.8%, rubidium 0.01%, arsenic 0,01% and scandium
0.005%,

Copper is the only element present in important quantities, but
the limited amount of material does not warrant further research work at
this stage. »

Bodangora

, The workings and dumps are clearly visible tothe left of the

road to the Bodangora Post Office which turns left from the main road to
Gulgong about six miles out of Wellington. There are remains of a stamp
battery at the top of the hill, several large mullock dumps and a brick
chimney stack,

Sample No. 1 was from the large dump at the foot of the hill,
estimated to contain 70,000 tons. Sand from this dump is apparently re—
moved for construction purposecs (plaster sand), from time to time. Elcements
measured were copper O.3%, lead and zinc both 0.2%, tungsten 0,03%, antimony
and arsenic both 0.02%, rubidium 0.015% and scandium 0.003%.

Sample No. 2 was from the dump of slimes adjacent to the large
dump and on the north side of it, near the old mill foundations. Tonnage
was estimated at 1,500 and clements measured were copper 0.5% lead 0.5%,
zine 0.25%, tungsten 0.08%, arsenic 0.05%, antimony 0.01%, scandium 0,006%
and silver 0.,001%.

- Sample No. 3 was from 2 dump further up the hill and to the
east of the remains of the retreatment plant. Tonnage was estimated at
12,000 tons, and clements measured werc copper and zinc 0,5%, lcad 0.3%,
rubidium, arsenic and antimony each 0.01% and scandium 0.0015%.

Sample No. 4 was from the dump to the west of the retreatment
plant. This dump was also estimated to contain 12,000 tons. Elements
measured were copper and lead 0.4%, zinc 0.2%, arsenic and tungsten each
0.02%, antimony 0.015% and scandium 0.002%.
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Although thesc dumps contein morc copper, lead and zinc than
those at Canbeclegoy the concontrations arc still too small to warrant
further work at this time. If any large scale use of the sands for
construction purposes were contemplated, it might be worth considering
the installation of some low cost form of gravity concentrator (such as
spirals or pinched sluice concentrators) as part of the materials handling
system to remove a heavy mineral concentrate for further processing and
at the same time clean up the sands.

Armidale Inspector'!s District

Gulf Creek near Cobbadah

There were no sigus of treatment plant dumps at the mine or
smelter sites, but there were some dumps of ore, possibly remnants of a
heap roasting process, and evidence of construction of vats apparently
in conneoection with the recovery of copper from mine watecr.

The smelter sitc is recached by turming up the hill at a large
tree adjacent to the Gulf Creek sign facing toward Cobbadah on the main
road through the villago. The mine site is further up the valley and
was joined to the smelter sitc by a road and tramway in past ycars. The
tramway has fallen into disrepair, and the road is badly washed out in
places, °

- Dumps at the smclter site were estimated to contain a total
of 6,000 tons of slag.

Conrad Mine, Howell.

The mine is reached by a turnoff to the left from the Tingha-
Copeton road at Howell, which is 5,6 miles from the main Bundarra-Invercll
road. The tailings dumps arc downstream from the mine site and 1.7 miles
from the turn off at Howells

Samples Noss 1 and 2 woere taken from the upper and lower sec~
tions of the tailings dump which was estimated to contain a total of
21,000 tons. Elements mcasured in Sample No. 1 were arsenic 0.6%, lead
0.3%, tin 0.25%, rubidiun 0.04%, lithium 0,025%) silver 0.003%, and in
Sample No. 2, lead 0.6%, arsenic 0.5%, tin 0.25%, rubidium 0,025% and
silvor 0.0025%.

The slag dump situated to the north of the upstream end of
‘the tailings dump was estimated to contain 6,500 tons,

The tin content of thc tailings dump matcrial scomed high
enough to warrant mincragrophic examination to show in whet way the tin
occurs, Results of a mineralcgical examination of theso samples orc
reported in Appendix II,

Bdwards and Yade (1953) give a general description of this
doposit as it was known before it was worked by Broken Hill Scuth Ltd.

The tailings sands are particularly white and glistening in
appecarance, and may havc some valuc for decorative purposes in building
construction,

A flotation process for cassiterite was tried on tailings from
this mine - sece Evans, Bwors and Mcndows, 1962. Roughcr concentratos
assaying 15-20% tin wcre made with a recovory of 85p of the tin present
in the deslimed flotation fecd. Approximately 25% of thc tin. in the
tailings was lost in desliming the feed for flotation. The tin. content
of the sample used for this work was 0.5%.
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Richards (4963) discusses the abundances of copper, lead,
zinc and silver in this discordent hydrothernel orebody.

Webb's Consols Mine, Fumaville

The mine is located about half a mile eazst of the Inverell-
Emmaville road. The turn off is less than half 2 mile from the junction
of this road with the road to Glen Innes via Wellingrove, and between
this road junction and the Severn River.

Mr. N, Dawson of Emnmaville advised that the tailings dumps
at this mine represcnted only nine months work. Much larger quantities
of tallings resulting from 5 years work had been washed away by a flood.

Sample No. 1 was from an auger hele in the small sline dunp
adjacent to the treatment plant. The dunp was estimated to contain 30Q
tons, and clements measured were zinc 8% arsenic 4%, lead 3%, monganese
0.5%, rubidium 0.3%, copper 0.15%, lithium 0.05%, yttriun 0.02%, silver
0.005% and scandium 0.0012%.

Sanple No. 2 w28 from the sand dump, further downstrean and
¢stimated to contain 2,000 tons. The clements measured in this auger
hole semple were: zinc 15%, arsenic 7%, lead 2%, manganese and rubidium
each 0.3%, copper 0.2%, lithium 0.05%, yttrium 0.02%, cadmium 0.015%,
cosiun 0.01% and silver 0.0025%.

No furthor rcsearch work is warranted because of the small
quantity cf tailings available. Tate (1962) records the results of a
geophysical survey of this area made in 1953.

Ottery Mine, Tent Hill

The mins is situated about % mile to the west of tho Tent Hill
- Torrington road. The turn off is just over two miles from the Emmaville
- Tent Hill -~ Deepwater road and just short of a grid and gate when
travelling from Tent Hill,

The first three samples were teken from auger holes in a
teilings dam in a gully below the mine, estimated to contain 4,500 tons.

Sample No., 1 was from the south west corner of the dam and
composed mostly of yellow sand, Elements measured were tin 2%, arsenio
1% rubidium 0.08%, 1ithium 0.02% and scandium 0.0015%.

Sample No. 2 was from reddish colcured sand and slime from
the area noar the wall of the dam. Nlemcnts measured were arsenic 2.0%,
lead 0.5%, tin 0.3%, rubidium 0.12%, cesium 0.015%, silver and scandium
both 0,002%.

Sanple No., 3 was takon grom grey sand in the centre of the dam.
Elemonts neasured were arsenic 1.0%, tin 0,6% and rubidium 0.07%.

Other samples were from a dump estimated to contain 1,500 tons
and ccnposed of grey-green, cream, white and red sands and slimes =
probably residues from the furnace plamt, as the dump was olose to the
furnace ptant ruins,

Samnple No. 4 was composed of light colcured material from
walls of a gully cut through the dump. Elements measured were arsecnic
6%, tin 1.2%, antimony 0.01% and rubidium 0.05%.

Sample No. 5 was of reddish coloured material from the same
location. There appeared to be rather more reddish material than light
coloured material in the dump. Elemonts measurcd were tin 1¢, arsenic
0.8%, load 0.3%, rubidium 0.1% and scandium 0,0015%.
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There was also a dump, probably of hand picking rcjects, above
the dump of furnace rcsidues. This dunp was not neasured or sampled.
There were some signs of recent activity in picking over the dump.

The tin content of the dump material suggests that some add-
itional mineralogical work to discover the modc of occurrcnce of the tin
in this material would bc worth while, and obtain some indication as to
whether it can bec recovered cconomicallys Results of mincralogical ex—
anination of the samples are reported in Appendix II.

The CoS.I.R.0s ~ Molbcurne University Ore Dressing Laboratory
have undertaken rcsearch work on ore and tailings from this minec on three
occasicns. Hart (1939) refers to treatment of a pyritic tin ore for reo=-
covery of tin values in a marketable concentrate. Flotation of sulphides
followed by gravity concentration of cassiterite was suggested., Hart
(1945) refers to troatment of sands (said to total 60,000 tons) ccntaining
0.9% Sn. Further grinding and gravity concentration did not seen likely
to give satisfactory results. Flotation of cassiterite was suggested as
a possible soluticn. Blaskett (1950) refers to recovery of tin from
residues from roasting arsenical ore from this mine.

Webb's (Collison's) Silver Mine, Hmmaville

The mine is rcached by a signposted turn off frem the Emmaville -
Argenton road, 1.8 miles from Emmaville. There is also a signpost in
Emmaville indicating the road to fcllow from the town. The distance from
Ermaville to the mine is approximately nine miles.

Thrce samples worc taken frem jig tailings dumps estimated to
contain 10,500 tons. These are remnants (1/5th only according to Mr. N,
Dawson) of a much larger tonnage which has been swept away by floods.

Sanple No. 1 was from the northerly portion of the main dump
which was estimatcd to contain 10,000 tons. Elemonts measured were
zinc 2.5%, copper 0.8%, arsenic 0.7%, rubidium 0.5%, manganose 0.3%,
antimony 0.25%, tin 0.15%, lcad 0.1%, lithium 0.06%, cesium 0.04%, yttrium
and cadmiun 0.,015%.

Sample No. 2 was from the north west portion of the same dump
an’ clements neasured wero zine 3%, arsenic 2%, copper 0.9%, antimony 0.4%,
rubidium 0.25%, manganesc 0.2%, lead 0,1%, lithium 0.06%, silver 0.04%
(13 ozs per ton), cesium, scandium and yttrium cach 0.015%.

Sample No. 3 was from a separate dump to the south (roughly
estimated to be of the order of 500 tons) which had apparently extended
much further into the gully at one time. Elements measured were zinc 4%
arsenic 1.5%, copper and antimony each 1%, lead 0.8%, manganese 0.4%,
tin 0,25%, rubidium 0.2%, lithium C.06%, silver 0.04% (13 ozs per ton),
cadmium 0.025%, scandium and cesium each 0.015%, yttrium 0.002%,

Sample No. 4 was from sands in the tailings dam near the present
treatment plant. In this dam and in the creck below it is estimated that
there were from 2-500 tons of material. Elements measured were arsenic 5%,
zinc 3%, copper 1%, lead 0,5%, manganese 0.5%, rubidium and antimony each
0.3%, barium 0,25%, lithium 0.06%, cesium and silver 0.03% (10 ozs per ton)
and yttrium 0.015%.

Reports by Henkel (1960a and 1960b) refer to examination of the
problem of dump rotreatment. Recoverics by flotation in marketable grade
concentrates were poor, Analysis of tailings from the 1962 treatment plant
(sample No, 4) showed that it was no more effective than carlier oncs.
Silver is present in the tailings at the level of about 10 ozs per ton and
some mineragraphic work on the occurrence of zinc and silvor values is
reported in Appondix II.
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Curnow's Mine, Torrington

The dumps in this mine are in two locations, adjacent to the
main shaft and some distance downhill on the banks of Lottery Crcck.
The minc may be reached by turming off to the right from the Torrington-
Emmaville road 1 to 2 miles out of town. Sands from the Dutchmen mine
nearer Torrington have been retreated at Curnow's and these sands, to-
gether with those from retreatment of Curnow's original dumps, now repose
on the banks of Lottery Creck.

Sample No. 1 was from the largest of the dumps on Lottery
Creek, which total approximatsly 2,500 tons in all. Elements measured
were t%? 0.25%, rubidium 0.1%, lithium 0.05%, yttrium 0,015% and scandium
0.0015%.

Samplc No. 2 from a smaller dump contained tin 0.15%, rubidium
0.15%, lithium 0.04%, cesium 0.015%, scandium 0,0012%.

Sample No. 3 was from the sand dump a2t the mine which was
ostimated to contain 500 tons. Elements measured were tin 0.5%, rubidium
0.18%, lithium 0.05%, yttrium 0.015% and scandium 0.002%.

Sample No. 4 was taken from slime dumps at the minc which were
estimated to contain a total of 1,000 tons. Elements measured were tin
2.,0%, rubidium 0.2%, lithium 0,05%, yttrium 0.03%, cesium 0.,015% and
scandiun 0,007%.

The grades and tonnages of material available are not suffic-
ient to warrant further work.

Mulholland (1953) zives a general description of this and other
nines in the district.

Fielder's Hill Mine, Torrington

The mine is situated in heavily timbered country to the west
of the Silent Grove road, a few miles ncrth west of Torrington. Mr. A.W.
Martin of Torrington was kind concugh to act as guide in the Torrington
area : without his assistance the sampling of dumps in the area would
have been nuch less complete and more time consuming.

The sample was taken from the rcmains of the original Ficlder's
Hill dump. A large quantity of retrceted material was dumped further
downstream, but this was not sampled. The remnants cf the original dump
were estimated at 4,000 tons, and the rctreated material was estimated
at 4,500 tons. KElcments measured in the sanple werec tungston O.1%,
lithiu% and bismuth each 0.,04% yttrium 0.03% rubidium 0.01% and scandium
0.0012%.

No further work is warranted on the basis of this analysis.

Bismuth Mine, Torrington

As in the case of Fielder's Hill there were two sets of dumps
at the Bismuth mine, one the remnants of the original dump and the other
the tailings from retreatment of the original dunp.

Sample No, 1 was taken from the rommants of the original
dump near the mine. These were estimated to total 2,400 tons, FElenents
measured in the sample were bismuth 0,08%, tungsten 0,05%, 1ithiun 0,04%,
beryllium 0.03%, rubidium 0,025%, yttrium 0.02% and scandium 0,0015%.
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Sample Nec. 2 was from the dump of retroated tailings by the
creck below the Bismuth Mine dan. The dump was estimated 4o contain
3,000 tons. Elements ncasurcd were tungsten O. 25p bismuth O. 06p,
yttrium 0.04%, bcrylllun and lithium each 0.02%, rubidium O. 015% and
scandium 0.002%. .

Additional work is not considered to be warranted on thesec
dunps. '

Blaskett (1947) refors to work done on concentrates from re- '
treatnent of the Fielder's Hill and Bismuth Mlne dumps by Ccntinental
Leases Pty. Ltd.

It is interesting tc note that the reotreated tailings are
richer than the remains of the original dump. This suggests that the
material for retrcatment was selected from the richer parts of the
original dump. »

Lismore Inspector's District
Cangai

The smelter site is clearly visible from the road which runs
along the east side of the Nymboida River. The mine is approximately 2
niles up a gully to the north and is accessible by a well defined track
intersected by some boggy patches.

No samples were taken as there are no treatment plant dunps.
However, the slag dump was estimated to contain 10-15,000 tons, although
the accuracy of this estimate is lower than usual because of the very
obscure naturec cf the shape of the ground surface beneath the dunmp.

E.R. & S. Mill, Drake

The nmill foundaticns and dumps arc adjacent to and visible
from the Cheviot Hills rcad, half a2 nile from the township and on the
right hand side. The mill was erected with the object of operating on
a custom basis for small producers, but supplices of ore did not come
forward in sufficient quentity, nmetallurgical efficiency was low and the
nill closed in 1953 aftor several years of intermittent and uwaprofitable
operation.

The two dunps are located in a2 gully, and though both contain
sands and slimes the downstream dump is principally slimes. This dump
is estinmated to contain 2,500 tons, thc other 500 tons.

Sample No. 1 was taken from the sandy portlons of both dumps.
Flenents measured were lead 0.2%, copper 0.12%, zinc 0.1%, rubidium 0.015%
and scandium 0,002%.

Sanple No. 2 was from slimes in the downstream dunp, and ule—
nents measured werc lead 0.8%, ccpper 0.7%, zinc 0.3%, rubidiun 0.04%,
scandiun 0,004%.

Further work on these dumps is not reccmmended. Sce Lewrence
(1962) for a description of the area and nineragraphic examination of
ore samples from surrounding nines.

Hagga Waggs Inspector's District

West Wyalong

Dunps sampled in this area were selected after discussicns
with the engineering staff of the local Councili:  The dumps selected
were within the town arca and known 2s the Perserveratce St. dunps.,
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They are visible to the right of the Mid-Western Highway entering the
town from the direction of Wyalong, and are situated between this road
and a drainage channel.

Sample No. 1 was taken from the higher of the two dumps which
was estimated to contain 4,500 tons. FElements measured were lead 0.18%,
zine 0.15%, rubidium 0.12% and scandium 0.008%.

Sample No., 2 was from the lower dump further east which was
estimated to contain 6,000 tons. Elements measured were manganese 0.25%,
lead 0.1% arsenic 0.05%, rubidium 0.04%, and scandium 0,006%.

The dumps do not contain elements of value in economically
significant quantities, and continuation of the present practice of using
them as a source of filling would appear to be appropriate.

Milburn Creck Mine, Mt. McDonald

The minec is situated to the left of the road from Woodstock
to Wyangala Dam about 125 miles from Woodstock and about $ to 4 mile
short of a turn off to Mt. McDonald lookout. The workings are about
100 yds. from the road, but not readily visible from it, being over the
crest of the hill. Although there were old foundations suggesting that
a treatment plant existed at onc time, there are no signs of tailings
dumps, apart from a small siltecd up dam. Traces along the creek bed
suggest that tailings may have becen washed away by heavy rain in past
years.

Sample No. 1 was taken from slime found in the treatment plant
ruins. Elements measured were rubidium 0.015% and scandium 0.003%.

Sample No. 2 was from sands in the samc location. Elcments
measured were copper O.1%, rubidium 0,015% and scadium 0,001%,

The quantities of material represented by those samples were
insignificant. Therc are meny shafts, adits, potholes and costeans
scattered over both sides of a spur running N.E. from the main road and
there is evidence that leaching to recover copper has been attempted.

The partly filled dam in the creek near the old treatment
plant nay contain some slimes, but was not accessible for sampling. In
any case the area did not contain sufficient material to warrant additional
work.

Slag dumps are visible to the east of the Wyangla Dan road
at a bridge over a creck about § mile toward Woodstock from the mine.
These dumps are small, and though not measured were estimated to contain

3-5000 tons of slag.

Frogmore Wolfram Mine (Phoenix : Mt. Charlested)

, The nine is reached by turning to the right just beyond
Frogmore from the Frogmore-Forest Creek road. The track passcs a home-
stead visible from the main road, and leads on through two gatcs and past
a dam to the mine, The left hand fork is taken at the first gate beyond
the homestead, so that the left bank of the creek beyond is followed
downstrean. The mine is on the left side of the creek below the dam and
beycend the next gate.

There are extensive mullock damps adjacent to the headfranme,
and below the treatment plant foundations, sand and slime dumps extend
to the creek. Some of the dunps have been breoached by rainwoter, and
sand is cvidently scoured out when it rains heavily.
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Sanple No. 1 was taken from coarse material, probably jig
tailings, from the upper dump. Elcments measured werc tungsten 0.4%,
copper 0.3%, arsenic and rubidium cach 0.15%, bismuth 0.05%, cesium
0.02%, scandium 0,0015% and silver 0.001%.

Sample No. 2 was taken from sands from the upper dump, which
was cstimated to contain 4,250 tons. Elements measurcd were tungsten
0.25%, bismuth 0.15%, rubidiun 0.03%, and silver 0.001%.

Sample No. 3 was freom sands from the adjacent but lower dump,
estimatod tc contain 1,300 tons. Elemcents measured were tungston 0.5%,
arsen;c 0.5%, rubidium and bismuth each 0.05% and silver and scandium each
0.001%. .

Sanple No. 4 was taken from thc slime dam in the creck below
the mine which also contains sands weshed down from the dumps higher up
the hill toward the treatment plant. The tonnage in the dam night be as
rmuch as 7,500 tons. Elenents measured in- the sample were tungsten 1%,
bismugh 0.12%, rubidium 0.07%, lithium 0,02%, scandiun 0.003% and silver
09001/60 :

The upper dump shows signs that some tailings have been re-—
noved, either for retreatment or for comstructional purposes.

Further work on the samples does not appear warranted because
of the small size of the dumps. The highest grade of tungsten is in the
slime dump frem which good recovery on retreatment could be expected to
be difficult.

Examination of work done by Hart (1939) shows grades of tail=-
ings dumps much higher than those obtained in this tailings survey.
Apparently the dunps were retreated and the tailings remaining at the
present time are, at least in part, from this opecration. See the Annual
Reports of the New South Wales Mines Department 1939-45 at page 29 for a
reference to operations taking place in 1941-43. Blaskett (1953) refers
to gravity concentration of an ore being mined a2t that time and treated
by Tungsten Consolidated N.L. at Frogmore. This operation probably refers
to this same mine, and the upper tailings dunps may well belong to this
phase of the mine's history,

Frogmcre Copper Mine

The mine workings lie on both sides of the main road from
Boorowa, just south of the town. There are some scattered tailings dumps,
totalling perhaps 200 tons on thc section on the eastern (upper) side of
the road. Elements measured in a composite sample from this material
were copper 1%, rubidium 0.01% and silver and scandium each 0.0054,

A smoll slag dump, estimated to contain 3,000 tons, was also
prescnt on the hillside below the tailings remnants. Some attempt at
sanpling had apparcntlir been nade as pits had been excavated in portions
of the dump.

No further work is warranted by the results of analysis of
the samples from this mine.

Kangiara

Mino workings and dumps at Kangiara are situated about 200
yards from the western side of the main road which runs from Boorowa to
the Hume Highway near Yass. Kangiara is midway between these two contres,
and though the workings are screencd by trees from the road, they can be
reached through a clearing at the socuth end near the Kangiara village
signpost.
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Sample No. 1 was from the southernmost dump estimated to
contain 2,600 tons. Elements measured were lead 8%, zinc 7%, copper
2%, bariun 0.4%, rubidium 0.15%, antinony and silver each 0.03% (10
ozs per ton), cadmiun and yttrium each 0.015%, and scandium 0.004%.

Semple No. 2 was from dumps on the bank of the creeck esti-
mated to contain 1,200 tons. Elements measured were lead 2%, copper
0.7%, zinc and rubidium 0.2%, silver 0.015% and ccsium-0.01%.

Sample No. 3 was from jig tailings forming the uphill section
of the northernmost dump, which was estinmated to contain a total of 1,000
tons of sands and jig tailings in equal proportions. Elements mezsured
were lead 6%, zinc 2%, copper 0.9%, barium 0.25%, rubidiun 0.2%, silver and
lithium cach 0.025%, antimony 0.02%, cadmiun and yttrium 0.015% and
scandiun 0,004%.

' Sanple No. 4 was taken from the sandy section of the northern-
most dump. Elements neasured were lead 7%, zinc 4%, copper 1.2%, barium
0.2%, rubidium 0.15%, silver 0.04% (13 ozs per ton) antimony 0.03%, lithium
0.02%, cadmium 0.015%, yttrium 0,01% and scandium 0,004%,

Sample No. 5 was from the slime dump (estimated to contain
1,500 tons) situated between the other three groups of dumps, Elemcnts
neasured were lcad 20%, zinc 4%, copper 4%, barium 0.5%, rubidium 0.1%,
- antinony 0.05%, silver 0.035%, (11% ozs. per ton) lithium 0.025%, cadmium
0.,012% and scandium 0.006%.

There was also 2 small slag dump containing less than 200
tons which was not sampled.

Lead, zinc, copper and silver in quite high proportions are
present in all tailings. Cadmium, cerium, indium and gallium are also
present, but in much lesser amounts. Retreatment of such small cunmps
does not secem worth while at current metal prices, but the high values
in the dumps suggests that major metallurgiczal problems were encountered,
but not solved, by past cperators. A mineralogicnl examination of ccarse
tailings is reported in Appendix II.

Sannles Submitted by Companies

North Broken Hill Ltd.

Tailings dumps in the mine lease area were sampled by the
company. Details of the samples forwarded are sct out below s

Sample No. 1 - Dump Plant Residue was from a dump resulting
from retreatment of slimes for recovery of lead and zinc concentrates.
Details of this operation are given by Keats (1956). Tas quantity of
naterial was cstimated as being of the order of 100,000 tons. FElements
measured in the sample were mangznese 5%, zinc 4%, lead 3%, rubidium and
bariu% each 0.1%, antimony 0.04%, lithium 0.03%, arsenic 0.02% and silver
0.,005%s '

Sample No. 2 - Cld North Mill Residue was from tailing pro-
duced in excess of underground filling rcquircments prior to 1939. The
quantity in the dunp was cestimated to be in excess of 1.5 million tons.
Elencnts mcasured were mangonese 7%, zine 4%, lead 0.8%, rubidium 0.12%,
barium 0.1%, tungsten 0.06%, lithium and arsenic each 0.025%, antimony
0.015% ~nd silver 0.003%.

Sanple No. 3 was from New North Mill Residue ~ No, 1 Dam,
which consisted of fine matoerial removed frem flotation tailing befcre
its being sent underground for mine filling. These slimes, cstinated
at 1.5 million tons, had accumulated since 1939. Flements measured weres
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manganese 5%, zinc 3%, lead 0.8%, rubidium 0.1%, lithiun 0.03% and silver
0.0025%.

Sample No. 4 was frcm New North Mill Residue - No. 2 Dan,
which was of similar origin to Nc. 1 Dam and was estimated to contain
1.1 million tons. Elements measured in this s~mple were : mangancse
5%, zinc 2. 5p, lead 0,7% rubidiunm and barium cach 0.12%, lithium 0.035%,
arsenic 0.025%, silver 0.0015%.

Semple No. 5 was from De Bavay Tailings Dump, which is a
remnant pile of tailings from the Amalgemated Zinc Company's plant which
retreated leady tailings from local mining companies plants. Much of the
original pile has been used for underground filling, but it wos estimated
that 600,000 tons rcme 1n. Elements measured include g renganese 5%, zind
7% lead 3%, copper 0.1%, arsenic 0.07%, rubidium 0,05%, antimony O. 044
and silver 0,008%.

Sample Nc. 6 was from the De Bavay Slime Dump, which ccntained
about 150,000 tons of fine material and was derived from the later operations
of the Amalgamated Zinc Company. The elements measured in this semple were:
manganese 3%, zinc 5%, lead 6%, copper and rubidium 0.1%, antimcny 0.03%,
arsenic 0,025%, lithium 0.02%, silver 0.012%.

Sample No, 7 was of current mill toiling and ccnsisted of a
bulk sample for the year onded 30th June 1962, At that time t2iling was
being produced at a rate of 230,000 - 250,000 tocns per yoar, of which 60%
was sent underground for stope fllllng, the remaining 40% boing run into
No. 2 Residue Dam. Elcments mec sured in the sample were menganese T%,
zinc 2.2%, lead 0.8%, rubidium 0.12%, barium O. 09%, lithium and arsenic
each 0.03%, sitver 0.0025%.

The company advises that it has carried out roscarch on the
rccovcry cf lead ~ne zinc concentrates from the older dumps and that the
Australian Mineral Development Laboratories have undertaken investigations
into the possibility of recovering rhodcnite, g2rnet and fluorite from
current mill tailing, In 1950 the heavy mineral content cf plant residue
was investigated, and C.S.I.R.0. Mincragraphic Secction Repert No. 631
refers to examination of a sypcecinen of heavy mineral concentrate prepared
by the company.

These investigations cover the obvious lines of enguiry into
pessible value of the tailing dumps. The only other possibility which
appears worthy of consideration at some future time is the leaching of
the tailings for rccovery of zinc, lead, silver 2nd possibly mangancse,
values. Some strain of bacteria might be developed tc assist such a
process which would probably have to be carried ocut in situ.

In considering the economics of recovery of moangoanesc from
the talllnns it should not be forgotten that large aggregaticns of
manganesc ninerals such as rhodonite occur undergr-und and it would be
possible to mine these scparately to the lead zinc cre. Such material
would have a much higher manganese content than the tailings, and night
present a more ceconomical starting point for the recovery of manganese
than the tailings.,

Cobar Mines Pty. Ltd.

The samples from the Cobar area were supplied by this company,
but the dumps sampled are the result of earlier activities of other com~
panies, particularly New Occident2l Gold Mines N.L.

Sample No. 1 was from the Chesney Mine slime dump, estimated
to contain 40,000 tons. Flements measured in this sample were copper
0.3% and rubidium 0.15%.



- 19 -

Sample No. 2 was from the south east slime dump at the Ocoid~
ental mine, estimated to contain 300,000 tons. The following elements

were measureds copper 0.12%, bismuth 0.03%, tungsten 0,02% and rubidium
0.012%.

Sample No. 3 was taken from the pink dump at the New Cobar
Mine, estimated to contz2in 2,000 tons. The following elemcnts wore
measured: 1lecad 0.3%, arsenic and copper, each 0.1%, bismuth 0.04% and
tungsten 0.03%.

Sample No. 4 was from the south west slime dump at the Occid~-
ental mine, estimated at 1.5 million tons, and the following elements were
determined in this samples copper 0.15%, bismuth 0.04%, tungsten 0,03%.

Sample No. 5 was from thc Occidontal Mine, south slime dump,
estimated to contnin 120,000 tons. Elcments measured were copper 04 2%,
bismuth 0.04% and tungsten 0.02%.

Some form of in situ leaching would seem the only process
likely to be cheap enough to recover values from these dumps in the futurc.
Some work on bacterial action has been carried out in the U.S.A. and there
are references in the tochnical literature to this,

Aboerfoyle Tin N.L. -~ Ardlethan

The geologist in charge of this company's exploration pro-
gramme in the aroca (Dr. G. estner) took s~mples and estimatedtonnages
for the following dumpss

White Crystal (sample No. 1) - estimated tonnage 21,700,
Elements measured: boron 1.5%, arsenic 0.8%, tin and lead, each 0.6%,
copper and tungsten cach 0.1%, lithium and rubidium each 0.09%, bismuth
0.02%, silvor 0.0012%.

Carpathia (sample No. 2) - cstimatod tonnage 24,7003 clements
measured being boron 3%, arsonic, lcad and tin ench 1%, copper 0.12%, rub-
idium 0.1%, tungsten 0,08%, bismuth 0,05%, lithium 0.045%, antimony 0.02%,
silvoer 0.004%.

Wild Cherry (sample No. 3) - estimated tonnage 36,8003 ele-
ments mecsured being boron 0.8%, arscnic 0.7%, tin 0.5%, lead 0.25%,
tungsten 0,068, 1ithium 0.04%, bismuth 0.03%, silver 0.001%.

The Southern Cross, containing 10,600 tons was the smallest
dump, and the scmple (No. 4) contained the following measurcd elements;
boron61%, arsenic 0.7%, tin 0.3%, lead 0.25%, rubidium 0.05%, tungsten
0. 025/:70

The values in tin arc such as to suggest that it may well be
profitable to run all this material through the treatment plant of the
open cut tin mine operated by Ardlethan Tin N.L., in which the head grade
of ore is oxpected in the range 0.3-0.4% Sn.

A description of the carly mining operations which produced
the tailings dumps mentioned above is set out in Garrety (1953).

The Zinc Corporation Ltd. & Now Brcocken Hill Consolidated Lid.

Teilings from both Z.C. and N.B.H.C. mills are sent to a
residue plant where they are combined and classified., The coarser fraction
is sent underground whilc the fincr fraction is stacked on the surface.

The proporticn sent underground is varied by adjustment of the classificrs
tc meet underground f£ill raquirements.



- 20 -

Composite samples taken over a pericd of‘four weeks ending
22nd February 1963 were submitted by the company. The following cle-
ments wore measurcds

Semple Nc. 1 ~ Rosidue Plant Fecd - menganese 20%, zinc 4%,
lead 0.7%, rubidium 0.07%, tungsten 0.03%, and silver 0.0015%.

Sample No. 2 - Residuc Plant Sands (fill) - menganese 10%,
zinc 3%, lecad 0.6%, rubidium 0.035%, tungsten 0.02%, silvor 0,0012%.

Sample No. 3 = Residuc Plant Slimes (stack) — mangancse 10%,
zinc 5%, load 0.7%, rubidium 0.,08%, tungsten 0.03%, cadmium 0.02%, 1ithe
ium 0.012%, silver 0,0018%.

The main point noted in these three a2nalyscs is the discrop-
ancy in mongancse a2ssays - the individual fractions showing only half the
mangancsc content of the feed to the plant. As the assay for the indiv-
idual fractions is closcr to the North Mine values of 5~7% it secms likely
that the value of 20% Mn is abnormal.

The ccmpany also provided results of a spectrographic analysis
of a gravity concentrate made from mill tailing in 1953 when the recovory
of scheelite was being investignted. Thesc and results of other tests on

higher grade portions of o0ld mill tailings sampled in 1946-47 arc set
out in Appendix III.

Lakc Goorge Mines, Captains Flat

This mine ceased production in March 1962, At that time re-
troatment of tailings in the plant to produce a low grade pyritic concen-—
trate wos investigated, but abandoned because of eccnomic difficulties.
There are a total of approximatcly 2,150,000 tons of tailings in dumps
at Captain's Flat as follows:

Area Tonnaga Assay - %
| Fb  Zn Fe
Keating's 300,000 1.2 3.3 20.8
Mine Dams 1,000,000 0.9 1.5 17.8
Mine Stockpile 850,000 0.85 1.5 17.0

4 spot sample from the Keating's arca dump was subnitted for
analysis. Elements measured wero zine 8%, lead 1.2%, arsenic 0.2%, copper
0.3%, rubidium 0.035%, barium 0.02% and silver 0,001%. The other metallic
elemecnts, likely to be of interest are present at the faint trace (0.001-
0.01%) level only and dc not appear intoresting at such low concentraticns.
The mine geclogy is discussed in Lake Goorge Mines Geological Staff (1953).

RESULTS BY ELEMENTS

While the abové description of individual sanples sets out the
rmain clemonts which occur in thc analyses, it is of intercest to considor
the ccecurrence of some of the rarer clements throughout the dumps sampled.

Galliun

Annlyses showed gallium in the fzint trace renge (0.001% to
0.01%) in sanples from Webb's Conscls Mine (No. 1) Curncw's Mine (No. 4)
and Kangiara (Nes. 1,2,3, and 5). Concontraticns in the next lower range
(0.001 t01s0001%) were obtained in samples fronm Burraga (Nos. 1,2 and 3),
London Mine, Parkes, Peak Hill (No. 2), Mt. Hope (No. 5), Shuttletcn
(No. 3), Canbelege (Nos. 1 and §), Girilambene (Ne. 4), Webb's Silver
Mine (Nos, 1-4), Drake (No. 2) and West Wyalong (No. 25.
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Indium

The highost concentrations were in the range 0.01% to 0,001%
and wore f-und in samples from Burraga (Nes. 2 and 4), Webb's Consols,
Emmaville (Nos. 1 and 2) and Kangiara (Nos. 1,4 and 5). Lesser concen-
trations, in the range 0.001% to 0.0001% were found in samples from
?verf1§w Mine, Bobadah (Nos. 2 and 3), Nymagee, and Webb's Silver Mine

NO.B.

Germanium

The highest concentration, in the range 0.01% to 0.001% was
from the Bsimuth Mine, Torrington (No. 2). Lesser concentrations in the
range 0.001 to 0.0001% were obtained in analysis of samples from Mineral
Hill (Nos. 1 and 2), Nymagee, Bodangora (No. 1), Ottery Mine, Tent Hill
(No. 1), Fielders Hill, Torrington, North Broken Hill (Nos. 2, 3; 4, 5,
6, 1)y Ardlethan (Nom. 1 & 2) and Cobar (all samples).

Scandium

This olement was present in minor guantities in most samples.
Those in the highest range of concentration (0.1% to 0.01%) were s London
Mine at Parkes, Peak Hill (No. 1) and Webb's Silver Mine (Nos. 1, 2 and 3).

Silver

A number of samples showed concentrations in the range 0.1%
to 0.01%, corresponding to 32.6 to 3.26 ozs pcr ton. Thesc samples weres:
Kangiara (Nos. 1-5), Webb's Silver Mine (Nos. 1-4), Overflow Mine at
Bobadah (No. 3), Minecral Hill (Nos. 1 and 2) and North Broken Hill (No. 6).

e t————. op

As would be expected, highest concentrations of selenium wore
prescent in samples from copper minoc dumps. Tin, gold and lead-zinc dumps
showed low values in sclenium. It is interesting to note thet the dumps
with the highest sulphur contents (Kangiara, Webb's Consols and Junction
Roefs) show the highest sulphur—selenium ratios. For a discussion of tho
selenium contents of some sulphide minerals from Australian mineral dep—
osits sec Edwards and Carlos (1954).

Beryllium

Highest valucs in beryllium were found in tailings from the
Bismuth Mine at Torrington, but these werc only 0.03% and 0.02% in samples
1 and 2 respectively. Curnow's Mine (No. 1) and the sample from Fiolder's
Hill both gave results in the range 0.,01-0.001%. Samples giving rosults
in the very faint trace range (0.001 to 0.0001%) were obtaincd from Ardle-
than (Nos. 1, 2 and 3), Webb's (Collison's) Silver Mine (No. 1), the
Conrad Minc at Howell (Nos 2), the Ottery Mine at Tent Hill (Nos. 1 and 4),
Nymagee, Shuttleton (No. 1) and Canbelego (Nos. 1, 3 and 5).

CONCLUSIONS & RECOMMENDATIONS

The main conclusion rcached from the survey was that of the
dumps examined, therc were nonc which could be sz2id to justify further
work by the Bureau,; either by way of careful sampling; or by way of
rcscarch work to develop methods of recovering valuable minorals. In
nost casces the small size of tho dumps alone is sufficient to exclude
them from furthor consideration. In others where larger quantities of .
material arc available, thore is either a lack of mincerals in sufficient
quantities, or alternatively, the minerals or elements present in the
tailings can be more eccnomically produccd by cconventional procosses
from the crude ore, or from other sources in Australia and overscas.
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The following dumps scem to offer some potenticl for future
exploitation:

At Burrage some leach in situ process might give an econ-
omical return when applied to the dump which contains a considerable
quantity of copper. BFEvcen a low percentage recovery might be profitable
to a small syndicate.

Some of the older Broken Hill dumps such as are represented
by semples 5 and 6 from North Mine contain significant quantities of lead,
zinc and silver, and though recovery of values in this material may not
be economically possible at the present time, the use of these dumps for
undergrcund £ill should be restricted, unless their particular situation
is such that they create a dust nuisance. At some futurc time it may be
possible to recover the values in these dumps. Porhaps some form of pro-
concentration using spirals or pinched sluice concentrators as in the
boach sands industry could help improve the econonmics cf retrcatment.

At Ardlethan, the rotreatment of all dumps conjunction with
the open cut tin mine of Ardlethan Tin N.L. seems well worth examination
by the company. Tin values in the tailings appear higher than the expected
head grade of ore from the open cuts.,

Other dumps, such as those at Peak Hill, West yalong, Bodan-
gora and Girilambone arc being used as sources of fill and constructional
materials at present, and future use of theso and other dumps for this
purpose Secns logical. The particularly white and glistening appcarance
of the sands at the Conrad Mine suggests that these might warrant consid-
eration for some decorative purpose in construction. At a2 number of
locations copper slag dumps wore observed and these might provide aggregate
for construction purposes though provision for crushing would have to be
made 'In each case.

At Shuttleton, one of the dunps of oxidiscd copper tailings
appears to be high encugh in grade to use for tracc element fertilizer
production, were it located in Western Australia. However, because of
the circumstances prevailing in New South Wales it is doubtful if it could
be used for this purpose eccnomiceally in this State.

The survey does not appear to have revealed any unexpected
. concentration of the more unusual elenents and certainly none of these
are preosent in cconomic quantities.
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SPECTROGRAPHIC ANALYSES

Detection~-Linit Concentrations of Elements

D.C. Arc Excitation

ELEMENT Per cent DsDenme SLIMENT Per cent
Ag 0.00005 0.5 Na 0.,00005
Al 0.0002 2 Nb 0.003
As 0.01 100 Nd 0.001
Au 0.001 10 Ni - 0.0002
B 0.001 10 Os 0.005
Ba 0.0002 P 0.05
Be 0.0005 5 Pb 0.0002
Bi 0.0005 5 Pd 0.001
Ca 040002 2 Pr 0.001
cd 0,001 10 Pt 0.01
Ce 0.04 400 Rb 0.01
Co 0.0002 2 Re 0.01
Cr 0,0003 3 Rh 0,001
Cs 0.1 1000 : Ru 0.001
Cu 0.00005 0.5 Sb 0.003
Dy 0.001 10 Sc 0.0002
Er 0.001 10 Si 0.002
Eu 0.001 10 Sm 0.05
Fo 0.0005 5 Sn 0.001
Ga 0,0003 3 Sr 0.0001
Gd 0.02 . 200 Ta .0.01
Ge 0.0005 5 Tb 0.001
H? 0.01 100 Te 0.02
Hg 0.01 100 Th 0,01
Ho 0.001 10 Ti 0.001
In 0.0001 1 T1 0.005
Ir 0,005 50 Tm 0.001
K 0.0002 2 U 0.05
La 0.001 , 10 Vv 0,0005
11 0.01 100 1) 0.005
Lu 0.001 10 Y 0.001
Mg 0.0002 2 b 0.001
Mn 0,001 10 Zn 0.0025
Mo 0.,0005 5 Zr 0.002

EO Eomt

0.5
30
10

50
500

10
10
100
100
100
10

n

500
10

100
10
200
100
10
50
10
500

50
10
10
25
20



APPENDIX II

Report No. MP2051-62 by A.M.D.L. on minerals in which the elements
of interest were present in samples from the Conrad Mine at Howell, the
Ottery Mine at Tent Hill, Webb's (Collison's) Silver Mine and Kangiara is
sot out below in full.

REPORT MP2051-62

YOUR REFERENCE: Order Number 22298, 1962/224 dated
MATTERIAL: Samples from tailings dumps (1§§.11.62.
LOCALITY: See below

IDENTIFICATION: See below

DATE RECEIVED: 17.12.62.

WORK RIQUIRED: Mincralogical ecxamination

Investigation and Report by: P.J. Sweenoy

Officer-in-Charge, Mineralogy Section: H.W. Fandor.
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MINFRALOGY OF MATERIAL FROM FOUR TAILINGS DUMPS

The samples were crushed to -52 mesh B.S.S. and heavy
minerals were separated using bromoform (S.G. = 2.85). Ais a satis~
factory separation was not obtained the material was super-panned and
the resultant concentrates briquetted and examined in reflected light.
The results are given below with the minerals listed in their approxi-
mate order of abundance. ‘

CONRAD MINE, HOWELL: 13 PST472

Tin is precscnt as cassiterite and stannite

Galena major

srsenopyrite minor
Cassiterite minor
Sphalerite minor
Stannite ninor
Chalcopyrite minor

CONRAD MINE, HOWELLs 23 P37473

Tin is again present as cassiterite and stannite

Galena ma jor
Chalcopyrite minor
Arsenopyrite minor
Cassitorite ninor
Stannite minor
Covellite trace

OTTERY MINE, TENT HILL: 1: PS7465

Tin occurs as cassiterite

Cassiterite najor
Lrscnopyrite ninor
Chalcopyrite minor
Hematite minor
Pyrrhotite minor

OTTERY MINE, TENT HILL: 23 PS7466

Hematite ma jor
Arsenopyrite minor
Chalcopyrite minor
Magnetite trace
Cassiterite trace

- OTTERY MINE, TENT HILL: 3: PS7467

Hematite ma jor
Chalcepyrite minor
Cassitorite minoxr
Magnetite minor
Arsenopyrite ninor

OTTERY MINE, TENT HILL: 4s PS7468

Arsenopyrite major
Cassiterite ninor



-3 -

OTTERY MINE, TENT HILL: 53 PS7469

Hematite major
Arscnopyrite minor
Cassiterite ninor

WEBB'S (COLLISON'S) SILVER MINE: 2: PS7470

No trace of silver was foundy the silver minerals are
probably so finely disscminated as to be undetectable.

Arscnopyrite major
Sphaleritc major -
Chalcopyrite minoxr

Galena minor
Tetrahedrite minor
Stannite minor - trace
Covellite trace

WEBB'S (COLLISON'S) SILVER MINE: 4: PS7471

Arsenopyrite najor
Sphalerite major
Tetrahedrite ninor
Chalcopyrite minocr
Galcena minor
Stannito ninor
Covellite trace

KANGIARA: 33 PST474

No silver minerals were observed.

Galena major
Arsencopyrite minor
Chalcopyrite minor
Pyrite trace

Covellite trace



LPPENDIX ITI.

Tailings Information from Zinc Corporation Ltd. Broken Hill N,S.W.

The tailings stacked on the leases of the Zinc Corpor-
ation Ltd., and New Broken Hill Ccnsolidated Ltd. may be broadly
divided into two classcs, those resulting from the retreatment of
material which had been stacked before the flotaticn process was
introduced and those resulting from the treatment of crude ore after
the introduction of the flotation process. The metal content of the
first of these classes is considerably higher than that of the second.

A survey made in October 1962 gave an estimated quantity
of 9.1 nillion tons of tailings stacked on the leascs.

The older, higher grade pcrtions of these tailings were
sampled in 1946-47 with the following results:

Lead ~ per cent. Zinc-per cent

.. Silver-
Description Tonnage o s/ton
Total Oxidized °Z Total Oxidized
High Grade Slimes 228,000 9.5 T4 6.2 5.4 1.2
Sands 1,530,000 3.6 1.8 1.7 3.0 0.6
Low Grade Slimes 487,000 0.7 0.3 0.3 2.4 0.3

The remainder of the tailings consist of the fines from
the treatment of crude cre and are of lower metal content than the
above materials.

The total producticn of tailing by the Zine Corporation
Ltd. and New Broken Hill Consolidated Ltd. mi}lls from August 1939 to
the cnd of 1962 amcunt to 13,730,000 tons, with an avcrage grade of
0.36% Pv, 0.18 ozs/ton Ag and 0.72% Zn. These tailings have provided
sand for underground fill; the fine fraction has been stacked., The
foélowing figures are relative to the four wecks ending on 22nd February
1963.

Total feed to both mills-127,800 tons.
Total tailings from both mills-80,779 tons.

Estimated quantity of sand for fill-58,160 tons,
Estinated quantity of finesto stack-22,619 tons,

Size Analysiss

BSS Mesh Pcrcentage by Weight

Total Tailing Unlorground Fill  Fines Stacked

+52 13.2 16.6 0.7
52-T2 12.4 16,8 1e1
72-100 14.9 2.2 2.2
100-150 16,1 20.0 5¢5
150-240 1343 14.7 11.6

=240 30.1 11.7 78.9




Chemical /inalysis:

Item Sought Percentage
Total Tailing Underground Fill Fines Stacked

Lead (total) 0.48 0.43 0.65

® (oxidized) 0.09 0.04 - 0.23
Zinc (total) 0.85 0.57 2.25

? (oxidized) 0.05 0.02 0.12
Sulphur 0.85 0.67 1.92
Copper 0.024 0.017 0.041
Arsenic 0.030 0.021 0.055
Antimony 0.005 0.003 0.0078
Iron 4.5 4.38 5.2
Manganese 6.05 5.90 5.80
Alumina 2.93 2.45 3.68
Calcium Oxide 14445 14,27 15.88
Magnesium Oxide 0.56 0.41 0.66
Fluorine 1. 31 1.24 145
Carbon Dioxide 4.93 4.41 6.54
Phosphorus Pentoxide 0.48 0.48 0.52
Acid Insoluble 58.18 61.43 50.0
Silver (ozs per ton) 0.23 0.21 0.23

Results of spectrographic examination of a gravity con-

centrate made from the mill tailing in 1953 are set out below.

This

analysis was undertaken when the possibility of recovering scheelite
from the tailing was being examined.

Major elements:

Present in significant amount:

Fe, 5i.

Al, Mn, As, Pb, Ca, Na,

Sb, Mg, Cu, Va, W, Ti, Zn.

Trace onlys

Faint trace only:

Very faint tracec

In, Mb, Sn, Ni, Ta, Ag, Ir.

Pt’ m‘o

only: Bi, Co.



APPENDIX IV : o | SURVEY OF MINERAL RESOURCES IN TAILINGS - DETAILED DESULTS — N.S.W.

. v B R : H . . . f\
s emole Locatd , Qualitative Analysis by Emission Spectroscopy - % Semi-Quantitative Analysis Chem, Analysis | Radio Tonnage
Samp ed IcJIca.kn.on Major | Minor Heavy Trace Trace Faint Trace Very Faint Trace | by Emission Spectroscopy | § Se activity Bst. in} o Dave
and Har 100-10] 10-1 1-0.1 10.1-0,01 10010 . p.m, 10-1 p.p.m. % 4 1 p.opo, | Dump ampled
0.01-0,001 0,001-0.0001 b
] i ‘ -
Purrage 1 Cu Zn Mn PbVIi Rb |Ni Sc Co Y Ag | Mo Ga Cu 2.55 7n 0,15, Ma 0.1, 0.881 %1 40,000 | 3/5/62
Ba Sr La Bi Sb Cr Zr Sec 0,009, ®”b 0,02, Li j »
Sn 0.02, Ag 0,001 ;
2 Cu Zn Mn Ba Po Wi CoV |Bi Mo Y Sb La | Ag Cd Ga Cu 2.0, Zn 0,25, kn 0,1, 0.79; *1 40,000 | 3/5/62
Li Rb Sr Cr Zr Sn In Sc Rb 0,03, 3c 0,007, Ba
0.15
3 Cu Zn PbIi Mn Rb |Ni Sc Co Lg Bi| Ag Zr In Ca Y Cu 2.0, Zn 0,1, Rb 0.035, 1.63 40 40,000 3/5/62
Ba Sr. V ¥o Sb Cr Sn Li 0.02, 8¢ 0,008
4 Cu Mn Zn Ba Pb Ni Rb Co {Ag V Mo Cr Cd | Zr Cu 2,5, Zn 0.4, Ma 0.15, 0.45 4 40,000 | 3/5/62
La Bi As Sb [In Sc Y 'Ba 0.25, ®Rb 0.04, Ag
Sn Sr Ii 0.001 Sc 0.004.
function Reefs 1 Mn As CuCoZn Rb |Pb Ni V Mo Y Bi Zr As 0.4, ¥ 0 4, Rb 0,03, 4,93 *1 5,000 | 4/5/62
Ba Sr La Ce Cr Sun Nd Ti Sc Se¢ 0,0012
2 Mn As Cu CoZn Rb |{Pb Ni V Mo Cr Bi Zr Sc Y As 0,9, ¥Mn 0.25, Rb 0.04. |4.18 2 5,000 4/5/62
Ba La Sn ILi Sr L © '
3 As Mn CuCoZn Rb {Pb Ni V3d¥oCr | Bi Zr Y As 0.6, ¥n 0,2, Rb 0,04, 5.92 2 Cn 5,000 | 4/5/62
Ba Sr La Ce |I1i Sc Nd I Sc¢ 0,0015 2
w2
4 As CuZnMn Ii [PbNi CoV Mo | Zr Y As 1.2, Ro 0,03, 3¢ 0.002 |3,04 5 S 10,000 | 4/5/62
Rb Ba Sr Cr Sc La g-
5 As CuZnMali [PoScHilaCol| ZrY As 2,0, Rb 0,03, Sc 0.002 |2,42 3 o 10,000 | 4/5/62
Rb Ba Bi V Mo Cr Sr : M
+
.3
[,ondon Mine 1 Mn Rb Ba Cu Sc Pb Nd |Co Mo Zr Ag Ga Mn 0.4, 2b 0.15, Ba 0.2, 0,11 %4 2 6,000 | 5/5/62
Parkes M la VY Zn Sc 0,02, Li 0,04, Y 0.01, e
Ce Cr Li Sr =
:*D
Poalc Hill 1 As CuScVZn¥nfPo Wi CoV Zr | Ko . As 0,1, Bb 0.05, Sc 0,015 |0.51 1 ¥4 - 70,000 | 5/5/62
Sr Cr Li Rb | B La +
g, -
2 CuZn¥iV |PbCoMoCrSc| %r Ga' ¥ Sc 0,003 2,07 2 <§ 90,000 | 5/5/62
Sr in As Ii 9
Rb Ba 2
T - éf
Jit. Hope 1 Cu Zn Pb La Ni Co Bi | Ag Zr Sr Sc Y Cu 3,0. 0.37 { 21 = 5,000~ |"%/5/62
. V Cr Sn Ba Mo Li ' : le
2 Cu Ni Bi Zn Cr |Pb Sc CoY V Ag Mo Sr Cu 0.9, Rb 0,01, Sc¢ 0.0012 [0.37 | 58 : 5,000 | 6/5/62
Re La Ma Zr Sn Li Ba )
3 Cu Bi Zn Mn Cr |Pb Ni Co VY Ag Mo Li Sr Cu 1.1, Sc 0,0025 0,38 | 44 7-10,000 | 6/5/62
La Zr Sn Ba Se :
4 Cu Zn Mo As Ba |Cr VY Bi La~.| Pb Ag Mo Li Sr Cu 0.4, ks 0.05, Sc 0.0012,[0,31 9 7-10,000 | 6/5/62
Co Zr Sn So Ni
5 Cu Ma Zn Ce Sn Rb | Pb Sc Ni Ii Co | 4g Ga B ' Cu 3.0, ¥n 0.1, Rb 0.05 0.13 23 1,000 | 6/5/62
Ba Sr ¥ La Nd|3i V Mo Cr Zr S¢ 0,004, Y 0,02, La 0,08
Nd 0.05
{

¥ Less than




SURVEY OF MINERAL RESOURCES IN TATLINGS

STATE : N.S.W.

B

Sample Locationz — 2 'Quatitative Analysis by Emissio? Spectroscopy ~ % L ’é Semi-Quan?itat?ye. % Chemica. Analvsis: i ! zonnage Date
ind Mack ! Major ; Minor . Heavy Trace Trace ; Faint Trace Very Faint Trace | Lnalyses by Em1§s1on -3 Se i Est. in ST ed
400107 - 101" 1" 10,1 0,120,018 190610 p,p.m ' 10-1 p.p.m. | Spectroscopy - % % D.D.m. I' - Dump 2HD
? z 0,01-0,001 (70,0040, 0004 © 4
Wt. Royal ! ? |
. e il { Cu As Zn Rb Ba Pb.Sn Wi Ii Bl A Zr Sr 8¢ ¥ . Cu 0.15, As 0,25, Bb 1.33 8 2,500 1/5/62
Tottenham , v Mn Mo Sb G ; 0.0 ¢
Mn Mo r ; 2025 :
La Co ¢
2 ' Cu As { Rb gp gg §1VM§an hg Mo Zr Sr Sc gu02515, As: 0,1, Bb 1.23 8 2,500 1/5/62
) 1 Bl ° o .
Zn Cr '
3 b Cu As CoRb Ba | Pb 1i Zn Sn Mo jAg Zr Sr Sc Y Cu 0.5, 4s 0.06, Rb 0.26 6 ' 2,500 1/5/62
BCrV BiNi 0.015
Mo ;
Mineral Hill 1 Pb Cu Sb Zn As | Ag Ba lin Ni Co Mo Cr Cd {Ge V Zr Bb 15, 0u 0.7, Zn 0.25 0,10 *1 1,500 8/5/62
Ti A 8b.0,25; As 0,1, Ag
oo
2 | Pb Cu - {As Sb Zn Ni Ag Mo Mn| CoCrCaIiY Ge V Zr Sr Sc S P00y B 1.2 8005 0,07 1 1,500 8/5/62
Ba ‘ Zn 003 e 0,46, g 0,03
 Bobadah 1 Pb Cak Zn La Mn Sb As | Cr Sc Ag Bi Ni iV Co | Pb 2.0, Cu 0.4, Zn 0.2, 0.10 4 : 4,000 9/5/62
Ba Y Mo Zr Sn Sr ILi Sb 0,015, As 0,015, ;
e Ag 0,002, Sc 0,0015
2 Pb Gu: Zm ¥n Sb Rb Ba | Cr Sc¢ V Y Bi Ni isg Co Mo In PR L0 0 00T, B0, 8, 0.31 5 1,000 9/5/62
La Na Ce Zr Sn 1i Sr Rb 0.05, 8b 0,01, ;
& Se 0,005
3 Pb Cu Zn Ag Rb Ba ¥i La Co Bi Sb !V Mo Zr Cd In { Pb 5.0, Cu 0.75, Zn 0.3, 0.30 3 1,000 9/5/62 J
G Sn Iiy Sr Sc Rb 0,01, Az 0,01 : ;
- :
Nymagee 9 Cu Pb Zn Mn Cr Bi As{ V Co Mo Zr Sn ?Ag‘Ni B Be In | Cu 2.0, Pb 0.6, Zn 0.2, 6.02 * S0 small-flup 9/5/62 ;
Cs Rb Ba La | Li Sr ¥ iGe Bc . Rb 0,075 -4 0,09, e dust §
% Cs 0,01 2 f
B2 !
. : v ! QA ;
& - 1
Shuttleton 1 Cu Zn Mn Zr Ti | Pb Cr V Bi Ni ng Mo Be Cuid 0, Ry 005, L3 0,025 § 071 410 §§ 1,500 9/5/62 ;
Crowl Creek Rb Nd Ba Ce | Co Sn Sc i 8¢ 0,008, .Y 0,02, . ;
Mine , Sr Y La i : £ ;
2 Cu Zo Na Mn Ce | PbSc CrV Bi [Aglo B Cu 7.5, ®b 0,08, Sc 0.003 | 0.20 8 ‘g 3,500 | 9/5/62 g
Ii Rb Ba Sr} M¥i Co Zr Sn : Y0015 'g I
Y La | 2
3 Cu ¥n Pb Zn Ii Rb{ Ni Sr Co Sc Bi Eﬁg Ga M OrSeihe O1, B0 07 0.76 8 é% 3,500 9/5/62 ;
Ba La VY Mo Cr Zr ; Ii 0,04, Sc 0,005 7 ;
! ; Sn e i
{ =]
o
Canbelego 1 Rb Pb Mn Zn! Cu Cr Ii Pa! Ni Co V Y Sb Zr |Ag B Sn Be Ca L Ph 0,18, 7 0,5, 3 0. 1 1525 *1 - 70,000 10/5/62
i 1B+ Boppy Mine iy La Cd Sr Sc : Rb 0.1, 1i 0.04, 8¢ 0,003 L
} : é 3
: 2 | Zn Pb Mn Sb As { Cu Sc Cd Y Cr Nd{Ag Co B § Zn- 0.8, Bb 0,065 Ti Q.00  1ald 1 ‘ -§ 38,000 10/5/62 |
Li Rb Ba La ¥ Ni. Zr Sn Sr ile 0,02, S5:0,01,.8¢ 0,003 9 ;
3 Zn | Pb M hs 1i | Cu Sc Cr WA V | ig Be Co B f Zn 0.5, Bb 0.05, As 0.015,{ 0.24 *4 A 117,000 10/5/62
g { Rb Ba La Sb Y Ni Zr Sn - ! Sc 0,003 o i
| 4 . Pb ZnMn Rb| CuAsIi Ba. NiScCoYV |Ag Mo B Oty Ph 00154 M Ou1 10,86 4 K 14,000 | 10/5/62 i
; ! ) Sb Cr Nd Zr C4 | ooy B 00T L 0003, -850 0,005 ! i
; 2 % Sr B j ? | ; a %
! 5 | ! Pb Zn Bb Ba’l In As Ii La: C1 B Cd Cs Cr | Ag Mo Ga Be [ In 007, b 0.3, Bb Ouf2, 1 0.88 | 22,000 ; 10/5/62 |
; i é foen Y ognish- e L iAs 0005, 14 0,04, Be 0,003 { § ;
! ( | ' ; . . Wi Y Co Nd Zr | ' | Ba 0.15 i ; !
% i ! ! : i : ]

* Less than



STATE 3 N.S.W.

SURVEY OF MINERAL RESOURCES IN TAILINGS

3

=

: 44  Qualitative Analysis by Emission Spectroscopy ".% ; Semnil~-Quantitative ; Chemical Analysié : . Tonnage ! ) %
izrélplz&zrllgocatm Major ;| Minor | Heavy Trace » Trace ; Faint Trace { Very Faint Trace Analyses by Emission 3 | Se Rai?o.t LRet o qn E ga’c?lq s
100101 1007 1260 10,120,041 10040 sopoms | L 1041 p,p,m Spectroscopy ~ % 4 dppe 00N e o mEnDlod :
{ L 0.01-0.004 ' 0,001-0,0001 ; g !
; i } 2 1
(irilambone 1 Cu { Zn Mn Ii Rb | Pb Cr Sr V Sc NijAg Cw 4.0, Bb 0,01 Sc¢ 0,007 0.25 14 1,500 | 10/5/62 ;
{ Ba Y La Nd Cg Co No Zr W Sn Y 0,015 :
§ 5 X ;
2 Cu | Zn hs Y La :PbSclMn SrCr jleg Sn Cu 0.75, As 0.04, 0.40 T 2,000 i 10/5/62
; 'Nd V Ii Ni Co 8¢ 0,005, Y 0,015 %
i ! Ba Mo Zr
3 Cu | Zn As 1i Ba | Pb Sc Mn Y Cr |Ag Sn Cu 04, Le 0.025, 0.19 3 10,000 | 10/5/62
{ Sr La {Nd V Ni Co Mo Sc 0.0025 i ;
o
4 Cu | ZnCeMn As ' Pb ScCr YV Ag Bi Ga B Gu 0.8, Bb 0,01, 4 0,01 0.35 8 i 3,500 +  10/5/63
: Id Cs Rb La | Sr Mi Co Mo Sc 0,005
Nd : Zr Sn Ba
Bodangora 1 Cu Pb Zn Mn Cr V Sb § Cd Bi Ni Co Mo |Ag Zr Ge Y Cw 0.2 T 0oy vn 00 0.45 1 70,000 11/5/62
. As W Rb Sr i Ii Sc La W 0,03, 860,02, /s 0,02
{ Ba | Rb 0.015, Sc 0.003
2 Cu Pb Zn Mn Cr Sb 4s | Cd Sc V Ag Bi Zr Y Cu 0.5, P 0.5, Zn 0,25 0.93 *1 1,500 11/5/62
} Ni WRb Sr | Co Mo Sn Ii W 0.08, 48.0.05; 5b.0.01
! Ba | Ag 0.001, Sc 0,006,
3 Cu Zn Pb Mo Cr Sb As §Cd Sc VBiNi |AgZrShy Cu 0,5, Zn 0.5, Pu.0,3 2.23 %1 12,000 | 11/5/52 :
;- Eb Ba br { Co Mo W Ii Rb 0,01, As 0.01, Sb 0,01
3 Se¢ 0,0015
| \ O ;
4 Cu Zn Pb ! Mn Cr Sb.As :Cd V Bi Ni Co LAg Zr Gy Oudy BB 0.4, In 0.2 2.86 *9 o 12,000 11/5/62
{ WHaS» . Mo T ¥ So As 0,02, Sb 0.015, W 0,02 -
é Sc 0,002 kY
5 o
i ; O_
Howell 1 Pb As Sn | CuZn Ii Rb |Mn Cr fLg Bi Co Zr Sr Sc s 0,6, Pb0.3; 8n 0,25 0.19 3 2 21,000 15/5/62
Conrad Mine ! Ba i Sb Ni Mo Y B : Rb 0,04, Li 0,025, #
! ! Lg 0.003 =
2 Pb Sn As i Cu Zn Li Rb § ¥n Cr Ag Bi V Co Mo Zr Be Sr | Pb 0.6, is 0.5, Sn 0,25, 0,24 2 {g 21,000 15/5/62
i Ba VN By Sc Rb 0.025, Ag 0,0025 >
P ¢ 3 o
i i i 2,
Emaville 1 PoZn| CuMn Rb | ZrIi Ba® iCr Cs igSc Bi |V B 8.0, AsA.0; Pp 30, L 460 1 5 300 | 15/5/62
Webb's As g | 1a 8b Ni Co Sr Mn 0.5, Bb 0,3, Cu 0.15, | -
Consols Mine i ! Mo Sn In Ga : 1i 0.05, Lg 0,005, g -
i | % Se 0.0012, ¥ 0.02 ; ‘ "
2 |7n PbAis| CuMa Rb | CAVIiCs |Or SnAgInBi (Ga Sc DR ABL0L e 7,05 Bl a0 e A Rl ,2 2,000 | 15/5/62
! Ba Y | Sr b La Ni Co | Mn 0,3, Bb 0.3, Cu 0,2, | 2 :
i | Mo Zr ! T 0,05, Cs 0.01. he ; S
i i ;‘ 0.0025, Cd-0. 0455 7 0,02 L
. ; : | ;
; ¢ 5 [ 2 s
i : : ; . =) 3
Tent Hill 1 As Sn Po Li Rb Ba :Cu La Zn Sr Mn ilg Co Mo Zr Be Gej As 1.0, Sn 2.0, Rb 0.08, : 0.15 * % 4,500 1@/5/62
Ottery Mine pe Cr V. Bi Ni oy Ii 0,02, Sc 0,0015 : =
B ? %
| ! _
2 hs Pb Sn Rb CuZn¥n Bi CrScVYL | NiOGo. Ae 200, Do 0,5, 30 DL, s 18] * 4,500 16/5/62
Ii Cs Ba La Sb Mo Zr B'Sr i Rb-0; 12, 08 0,045, | f
' ‘ A.g 010029 SC O:OOZ ;
3 hs Sn CuPbZnli MnlLaCrVBi | Ag CoSo ¥ As 1.0, Sn 0,6, BRb 0,07 i +0.83 1 4,500 16/5/62 Fit
Rb Ba NI Mo Zr 8¢ B ; ;
4 As Sn Cu Zn Sb Rb  Pb Mn B C% Bi NilAg Zr Be Sr he 64050102, 50001 | 2 *9 1,500 | 16/5/62 {
Ba .Y Co Mo Idi V : Rb 0,05 i
5 Sn Ls Rb Pb Gu La Znldi - Or VY BB N3 § = S 1.0, s 0.8, Rb-0,1, 0,64 *1 1,500 | 16/5/62 ;
Ba, Zr Co Mo Mn Cs . Pb 0.3, Sc 00,0015 ! §
» Sr Sc A8 i { :

* Less than



SURVEY OF MINERAL RESOURCES IN TAILINGS

STA.TE 3 Nos tWo

G Lo — : Qualitatiie Analysis by Emisgion;ﬁpecﬁrosoopy =9 il 5 ?gminuanﬁitat?v§. Chemical;hnalysisé Hadio gonnag? § Date
wiie ajor Minor | Heavy Trace Trace i Faint Trace Very Faint Trace naalysos by Em1§s1on ? g Se ity Bst. in e e
Mok : 100-10 | 10-1 1-0.1 0.,1-0,01 {1 100-10 p.p.m. 1021 pspam, Spectroscopy - % b D.D.m. . Dump | L
0.01.0.001 { | 0,001-0,0001 ‘ : ; ?
Bmmaville 1 2Zn Cu Pb Mn Sb | Lg V La Ii Ni Co Mo Cr Zr! Be Bi Ga Zn 255 00,8 Na 007 1.27 4 10,000 ; 16/5/62
Webb's ALs Sn Rb Cd Cs Ba 8c ! 8r ! Bb 0.5 1i 0,06 4g 0,03 !
(Collison's) Nd Y Sc 0,015 Im 0.3 Sb 0,25 } |
Silver Mine Sn 0.15 Pb 0.1 Cs 0.04 ;
Y 0,015 ¢d C.015
2 Zn As { Cu Pb Mn Sb| Sn Y Cd La | V Bi Ni Mo W Co Ga 7n 3.0 e 2.0 Cu 0.9 1440 4 10,000 16/5/62
Rb he G 27 B3 | Sy Rb 0,25 Mn 0.2 Pb 0,1 ‘
Nd Cs Ba Sc Ii 0.06 Lz 0.04 Sb 0.4 i
Ce 0,015 8e.0.015 §
¥ 0.0, ;
3 ZnAs | Sn Po Mn Rb {Cs Nd Cd La | Cr Ni Co Mo W | Bi CGa In Zn 4.0 As 1.5 8b 1.0 0.18 1 Ee 2y 5OD 16/5/62
Cu 8b Ae ¥V Zr 1i Sp ¥ cu 1.0 Pb 0.8 Mn 0.4 §
Ba Ce Sc , Sn 0.25 Y 0,002 Rb 0.2 §
Ag 0.04 Ii 0.06 Cd 0.025 :
Sc 0.015 Cs 0,015 ;
4 Zn As | Rb Pb Mn Cd Sn Agp Sr | Cr V Bi BiCo | Ga Aa 5,090 3,000 1.0 3.00 *1 2-500 | 16/5/62
Cu Sb Ba 11 Cs Y 1a Mo Zr Sc Pb 0.5 Mn C.5 Sc 0.009 !
ifel Rb 0.2 Sb 0.3 1i 0.06
Cg 0,03 Ag 0,03 Ba 0.25
Y 0.015
Torrington 1 Sn Fb Ni Mn ILi Baf Cu Po Zn Cr Be ! Co V Mo Zr Ga Sn 0,25 Bb 0.1 Ii 0.95 0,059 1 | 15500 17/5/62
Curnow's Y La Sr Sc Sc0.0015°% 0,015 i '
e 2 Sn Rb Zn Mn Ii Cs | Cu Pb Ni Cr Sc| Be Ag Co V Mo Sa 0.15 Rb 0,15 Li 0.04 0,022 o 1,000 | 17/5/62
Ba ¥ la Zr Qa Sr B 0s 0,015 8¢ 0,0012 ol
3 Sn Rb Pb Zn Mn Id.}p Cu Ni Mo Cr Cs i Ag Co ¥V Zr Ga Sn 0.5 Rb 0,18 1i 0.05 0.028 2 ! o 500 11/5/62 |
Ba Y La Ce Sc Nd Sr : Se¢ 0.002 Y 0.015 & t
4 Sn Rb Cu Ce Pb Zn | V Mo Ga Sr Sc Be Lg Ni Co Cr Sn 2.0 Rb 0.2 11 0,05 0.004 1 EE 1,000 17/5/62 ;
Nd Mn Ii Cs Zr Cs 0.015 8¢ 0,007 ¥-0.03 - ;
Ba Y La . i | g
. | :
Torrington 1 w Mn Bi I1i Rb i Cu Sc Ph La Zn | Ag V Co Zr B Ge W01 140,04 Bi- 0,04 1.04 1 'ﬁ 44,000 g 17/5/62
Fielder's 8 Ni Mo Cr Be Ba | Sr Rb 0,01 Sc 0,0012 Y 0.03 = ;
Hill Mine 2 g
(B3 l‘
Torrivgton 1 Be Cu Pb La | Zn Cr Mn Ba Sc | Ag Co V Mo Zr B Be 0.03 Bi 0.08 W 0,05 0,006 2 i 2,400 i 17/5/62
Bismuth Mine Ni Bi WY Ii Ge Sr Li 0.04 Eb 0.025 Sc 0,0015 E |
Rb ¥ 0,02 = g
2 W Be Ce Ni Mn | Cu Pb Sc Zn Mo { Ag Co V Sr Bi 0.06 W 0.25 Be 0,02 0.007 . X @ 3,000 1 .A7/5/62
Td Rb Bi W] Br %y Bfo ¥ 0,04 i Q.02 B 0,015 g |
¥Nd La ' Sc 0,002 ,g ;
g]
£
[6)
 Drake 1 £
E.R. & S Mil1 Cu Zn Pb Mn Rb Ba Bi V Mo Bi Ii Sk AgCo Cr Zr Sr PH 0.2 0u 0,12 Zn 0. 0.14 e s 2,500 21/5/62
' ¥ : Rb 0,015 Sc 0,002 g
2 Cu Pb Zn ¥n Rb Ba ¥i €c Co V Mo Y| Ag Zr Ga Sr Pho0.8 Cu 0.7 :2n 0,3 0.63 10 _ = 2,000 21/5/62
= Cr BiCd I Rb 0.04 Sc 0.004 |
lest Wyalong 1 { Pb Zn Rb Cu Mo Li Ba | ¥i CoV Y Cr Zr| 4Lg Bi Mo Ga | Pb0,. 18 ¥n 0,15 Rb-0.12 0,34 * 44500 29/5/62
; La | BSr S g | Sc 0.008
2 i Pb ln L CuZn N Ta! CrZrSerSc¥ | BidgloBiGa - | Mo 0.25 Fb 0.1 0 0.05 0.27 2 6,000 | 29/5/62 ‘
| I CoV s Ii | { Rb 0,04 Sc €.006 ; ! |
3 . B Ba g i | é ?
i : i : !

¥ Less than



SURVEY OF MINERAL RESOURCES IN TAILINGS

STATE 3 N.S.W.

i Sample Loc- . Qualitative Analysis by Emission Spectroscopy - & ?Scmi-Cuantitative t Chemical Analysis 3? & ¢ Tonnage | Dt
ation and Major { Minor { Heavy Trace ; Trace { Faint Trace Very Faint Trace | Analyses by Emission LB 80 atlo el Bab. in | Sd”e
Mark 100-10{ 10-1 12041 | 0.1-0.01 100-10, p.p.m. | 10-1 p.p.m, . Spectroscopy - % 4 he e e L Prabled
. ; 0.01 -0.001 : 0,001--0,0001 ; i L ‘
4 4 ; : 1 2
Mt McDonald 1 i Cu Po Zn Sr ! Ni Co Mo Bi Sn %An Zr { Rb 0,015 Sc 0.003 L 01 i : Small | 29/5/62
Milburn Creck { Y1aCrM¥n |IiScY { { g
Mine Rb Ba ; | i
2 Cu. Zn Bb Ba Sr | Pb Sc Ni Ia Co ihg Zr 1i Y Cu QL Rb 0.015 Sc¢ 0,001 0,71 13 i Small | 29/5/62
{ Sn V Mo Cr Mn ! %
Bi | % !
Irogmore 1 Cu As W Rb Zn }Mn Bi B Pb Sc Lg La Ni er Y % Cu 0.3 W 0.4 48 0.15 0.42 2 ; 44250 30/5/62
Wolfram Mine Li Cs Ba Co V Mo Sr Cr | i Rb:0.15 Ce 0.02 Bi - ; !
; Sn g 0.05 Sc 0.0015 Lz 0,001 i i
2 Bi W Cu Mn B Li Pb Zn Lg Ni Mo Co V Zr Sn Sr S¢ | W 0.25 Bi 0,15 Rb 0,03 0,049 3 ? § 4,250 % 30/5/62
Rb Ba Cr i | hg 0,001 : : : |
3 As W ZnMn Bi B | Pb Ag Ni Cr Sn iCo V Mo Zr Sc W 0.5 As 0.5 Rb 0,05 0,08 3 ; 1,300 | 30/5/62 |
¢ Ii Rb Ba Cu Sy ¥ Lg ; Bi 0.05 Ag 0,001 Sc i . :
| | 4 1 0,001 |
: ! :
4 W Bi Cu Pb Zn Sr [ Ag Nd Ni Co VY Be Zr o W 1.0 Bi O, 12 Rb 0.07 0,025 1 : 7,500 30/5/62 ;
L | #n B Li Rb ;Mo Or Sn 4s Sc Ii 0,02 fg 0.001 Sc 0.003 o , z
La Ba i i
| | _
Frogmore 1 Cu { Pb Zn Mn Rb | Lg Sr Vi Sc Co ¥ Mo . Sn Cu 1.0 Rb 0.01 Ag 0.005 0.42 58 200 30/5/62 :
! Copper Mine | . Ba V La Cr Zr Bi 1i | Sc 0,005 !
i : 4
H
i
| Kangiara 1 CuPb | Rb Ba Lg Ce Mo Mn | Ni Sc Co V Cr Zr Pb 8.0 Zn 7.0 Cu 2.0 6.46 *1 : ; 2,600 | 30/5/62
' Zn Nd Cd Ii Sb | Bi Ga Sr In Rb 0.15 Y 0.015 Ba 0.4 % i ’
Y La Ag 0.03 €d 0,015 Sb | =
; 0.03 Sc 0,004 T
| A b
f 2 Pb Gu Zn Rb Lg Mo Ii Cs {Ni CoV Orln [Zr SnlInSrY 1 Pb 2.0 Cu 0.7 Zn 0.2 0.76 e 1,200 | 30/5/62
i ‘ . Ba Bi Ga L Rb 0,2 Ag 0.015 Cs 0.01 s ;
: : i QN }
t 3 { PbZn| CuRb Ba Ag Ta Wi W4 1CoSeVCrZr Hn Ph6.0 Zn 2.0 Cu 0.9 2.54 1 s 1,000 | 30/5/62
‘ Mo Y Mn 3b ! Ca Sn Os Br ‘ Rb 0.2 Sc 0.004 Li 0.025 o '
Ge B ¢d T4 Ag 0,025 G4 0,015 8 o
; i 0.02. T 0.015:Ba 0. 25 ; = ;
; : B i
4 ! PbZn | Rb Ba hg Mo 8b Cd | Ni Sc CoNd V  (Ga . Pb 1.0 Zn 4.0 Cu 1.2 4.82 ¥*4 % 5 1,000 | 30/5/62
| Loy Ii YLaCe : In Cr ln Zr ‘ Rb 0,15 Sc 0.004 Lg g '§ i
; ] f I Bl Sr Sn : 0.04 56 0,03 1i £.02 Lo 5
| | Cd 0.015 Y 0.01 Ba 0.2 & ; 3
| 51 B Cu Zn | Rb Ba Ag Ce Mo M | Mi Sr Co Cs Pb 20 Zn 4.0 Cu 4.0 5449 e e 1200 3ob/6e
i j'Sb€alila ScVInCr ¥ Rb 0.1 ig 0.035 Sb 0.05 { H ; :
' Nd . Zr Bi Ca Su 1i 0.025 Gd 0.012 8¢ T § :
? é 0.006 Ba 0.5 b g :
} ; @ ] i
Broken Hill 1 ¥Mn Zn ! I1 Rb Sr Ba | Co 4g Cd V iNi Mo Bi Y Mn 5 g, 4 Pb 3 1i 0,03 4,25 *q i % 100,000 ! August 62
North Broken Pb . L8 Bb W Cu 7» Cp Sn ’ : Rb 0.1 Ba 0.1 48 0,02 0 ;
M1l Lta. i : §b 0.04 Lg 0,005 | | ;§ ;
t i / : i ! i
2 Mn Zn| Rb Ba Pb I3 s Sb W 0o WNi Az Gd Mo Go Bi Y Vil 7 %n 4 Ph 0.8 RY 0,124 1,04 £1 0 11,500,000 : fugust 62
{ Cu .V Zr Br Cr Su ! Ba 0.1 Li 0,025 4s 0.025 5 §
f ; { . Sb 0,015 W 0,06 Lg 0.003 o :
3 | Mn Zn! Pb | Ii Rb Ba Cu ; Wi Co Az Cd V Mo Ge Y Sn Zr L Mn 5 Zn 3 G808 e i 11,500,000 | Lugust 62
5 ; L Sr e SbCrW. [ Rb 0.1 hg oa5 g
| 41 MnZn. RbBaPb | Ii hsCu  Co AgCd V Zr Wi o Go Y | Mn 5 Zn 2.5 Pb O, 7 Fb 0.12] 0.83 Tog 11,100,000 | fugust 62
% | | ; st wen | B2 0.12 Li 70,035 4e 0,025 ! % i !
| . | | 4g 0.0015 o z -

Comporant

* Less than



SURVEY Of MINmELL RESOURCES IN TAILINGS

‘ ST.:";TE 3 ’N‘oso‘ﬁo

; Sample Loc.- Qualitative /nalysis by Emission Spectroscopy - % E Semi--Cuantitative ;Ch@mical inalysis ER dio ‘Tonnage ; Date j
ation and Major (Minor | Heavy Trace Trace } Faint Trace i Very Faint Trace | /nalyses by Emission § S 1 Se a+?v't~  Bst, in | c&m?1~d i
Yark 100-10, 101 8 700t ] 00120000 10010 pubams 2| 10-1 pup.m, Spectroscopy - % b4 pupem. (2TNYVRNY L pump | ROTRES ]

o i 0.01-0. 001 0.001-0,0001 ; i i o ;
Broken Hill 5 Mn Zn | Cu ! Rb Ba 4s Sb ! Co Wi Ag Cd Mo | Ge Bi Y Zr | M0 5Zn 7 Pb3Cu0.t L 2,3 0 ¥ . 600,000| fugust 62 |
North Broken Pb i T VI1i Sr W Sn Rb 0,05 Ls 0,07 Sb : ! : i ;
Hill Ltd. ‘ g 0.04 4ig 0,008 { § ; |
6 Mn Zn | Cu . Ag Li Rb St {CoCd Mo Cr W | Ni V Bi Y Zr M1 37Zn5 Pb 6 Cu 0.1 8.4 ¥*1 { 150,000; iugust 62 |
Pb ! ' Ba As Sb Sn Ag 0.012 Ii 0.02 Rb : ‘ } !
0.1 4g 0.025 Sb 0,03 , : §
7 Mn Zn | Rb Pb 1i Ba ie Cu |Co Ni hg C& V Yo Ge Y Mn 7 Zn 2.2 Rb 0,12 0.61 * L 40% of ! August 62 :
3¢ Zr Sr Sb Cr Pb 0.8 Ii 0.03 Ba 0.09 ; 300,000 per %
W Sn As 0,03 iLg 0.0025 ; j year. Balw :
| {ance sent :
‘ . ; | t underground !
5 { { as fill. |, ;
Broken Hill 1 | in 7n Pb /s Ba Cr Cu |4g Cd Co Ni Sn { B Bi Li Mo Sc Mn 20 Zn 4 Po O.TRb | 0.87 | % | Tebruary §
Zinc Corp- ‘{RbSbSrW (VY t 0,07 W 0,03 Lg 0.0015 ! | P 1964 :
. : ; : { H
°§§t§23 L¥de 5 | o Zn b | 4s Ba Cr Cu |ig Cd Co Mo Mi | B Bi Ii So.Y. Mn 10 Zn 3 Pb 0.6 0T *4 z | g
grok e | RbSb ST W saV Rb 0.035 W 0.02 Ag | ; ; |
~o : ! : [ 0,0012 i : E :
Consolidated fo ! : J ! ! i {
Ltd. 3 | im Zn Pb ! As Ba Cd Cr ifg CoIi Ni Sn , B Bi Mo Sc Y Mo 10 Zn 5 Pb 0,7 | 2.10 * 22,000 : -
f Cu Eb 8b 8r iV i Rb 0,08 & 0,03 ¢4 0,02 ! per 4 weekly period
W : : - 1i 0.012 g 0.0018 i <50 58,000 sent under-
| i i , g . ground as fill. i
| ! i ; ;; Based on 128,000 :
i i ! : Y tons milled for periog.
) ! | | % 8 z
: : : ' ! ; O :
Captain's ; Zn Pb | Ls Cu i Bb Ba Sb {Mn Cr i Co Ag ;Sr VB t7Zn 8 Pb 1.2 4s 0.2 Cu ; 34.2 *0 f o 300,000 ' November
Flat Lake : Cd Bl Su WMo | | 0.3 Bb 0,035 Ba 0,02 | PP 1963
George Mines ! ’ i .y i hAg 0,001 | %

| Ltd, Keating's i i A S | | -

z area ! .: , :; ‘;

B 1 ; ; ! N i o 1 ;

. hrdlethan 1 B As Sn Pb Cu Bi Ii Rb Cr (Ni AgSrBalMn [CoMoVBeGeY |{3B1.548 0.8 0.6F | 0.83 2 Fi 21,700 ! Oct-Nov.
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