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SUMMARY 

Sampling of s0lected tailings dumps in N. S. H. was fol1o~Ted 
by radioactive, spectrographic and chemical analysis of samples for 
the less common clements. Certain samples were selected for minera­
graphic examination. Hm'1Ovor, none of this work revealed unsuspectod 
potential for valuable elemonts in economically useful quantities, 
Furthor work by the Bureau is not rocommended for the dumps examined. 

INTRODUCTION 

The purpose of the survoy uas 

(i) to disoloso possible souroes of the less common metals whioh 
at present are coming into prominence for such purposes as struotural 
materials in nuclear engineoring, in alloys of superior performance 
at high tomporaturos, and for high purity motals and alloys with part­
icular electronio properties; 

(ii) to indioate dumps vlhioh, by reason of their size and metal 
content, may warrant re-troatment becauBe of f~ctors such as improved 
mineral dressing tochniques, improved metal prices, or the prosence of 
metals of nowly acquired importance mentioned in (i) above; 

(iii) to discover sources of metals which would not in the past have 
expected in certain typos of doposi t, but arc nOvl known to be sometimos 
found in them. 

It is intended that this survoy of mineral resources in tail­
ings dumps should be oxtendod progrossivoly to cover the whole of 
Australia. Tho survey of N.S.H. dumps was of c.n explor<'.tory nature to 
develop techniques of sampling, surveying, analysis of samples, and pre­
sontation and evaluation of results. 

!3,90PE OF SURVE! 

The deposits solected for the survey were chosen follO'tdng 
reference to the Nen South Hales Mines Dep3.rtment, examination of some 
gener.':'.l references, and discussions with individua.1 district Inspectors 
of Mines. Solection was based on size of dump and complexity of miner­
alization, together with tho oonsideration of obtcining a ropresontatjvo 
cover of mining arens in the State. 

Tho analytical i'lork on samp10s was carried out by tho Aust­
ralian Mineral Development L0boratories. It included a qu~litative 
assessm0nt of rndioactivi ty and spectrographio anC!.lysis for a large 
number of elements other than phosphorus and the following ones commonly 
prosent in rocks: silicon, ~luminium, iren, magnosiuru, c~lciurll, scdium, 
pot<lssiun, and tit<lnium. The limits of detection of the spoctrographic 
method for tho v .... ricus elemonts to which it is sensitive arc set out in 
Appendix I. Chomical ,~nalysis vlaS used fer sulphur and aoloniUr.l. 
Deteotion limits vlOre solenium one part and sulphur fifty p<lrts per 
million respectively. 

In the case of the Captain's Flat sample, which was ana.lyzed 
~fter the others, the test for Boloni~ was less sensitive and reported 
by A.M.D.L. as ten ~~rts per million. It waS c~rried out by X-rey flu­
oreSoence. 
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MEl'HOD OF SAMPLING 

Samples from snaIl dumps not associatod with Inrge operating 
nines were collected during Me.y 1962. Erosion hnd exposed reasonable 

~ sections through the m~jority of dumps and the samples wore t~ken by 
shovel fran a number of plnoes some distance below the eroded dump sur­
face. In other cases n small hand auger with extension h~ndle was used. 

kreas of dumps were r.1.en.sured by pacing and compass surveys 
and heights by t-'.pe and clinomoter. In n nuuber of cases the presence 
of slag dumps from old smelters was noted and though these durJPs were 
not sanpled, a rough estinc.te of size was made in each C<1.se. In o~l­
culations factors of 20 cu. ft. = 1 ten for sand and sliDe and 15 cu. ft. 
c 1 ton for slag wore used. Because the slope and shape of the ground 
surface beneath tho durnps was not kno~m in most cnses, tonnnge estimates 
are very rough and should be regarded as giving only tho general order 
of size. 

Dunps assoc in ted 1o1i th large oporr. ting Dines wore sC'.npl ed by 
the opornting compnnies, who supplied ostime.tes of the tonnages repres­
onted by the s['.np1es f0~Id.rdod. 

~.oh snmple was nbout five pounds in weight and was subsequently 
divided into "hl0 roughly equE'.l portions. One portion was used for tho 
spectrographic, chenical and radio~ctive tests, whi10 tho second portion 
was retained for further examination if this was considered warranted by 
the analytical results and tho size of the dump represented by the sample. 

RESULTS BY DEPOSITS 
---~ -

The somi-quantitative spectrographic measureoents nade on each 
sample arc set out below, together uith a descripticn of the location of 
the nine aroa, the sanplos taken and tonnages represented thereby. At 
the end of this Record, (Appendix IV) detail shoets set out the results 
for nIl elenents detected but not dotornined 80re closely than within 
the ranges of nnjor (10-100%), minor (1-10%), henvy trace (0.1-1%), traoe 
(6.10-0.1%), faint traoe (0.001-0.01%) and very faint trace (0.0001-0.001%). 

The results arc set out in tho order in ~·lhich dunps were smJp1ed 
in May 1962, A.nd correspond in groups "Ti th the vnric:us Minos Inspectors' 
Districts. Dumps se.np1ed by operating CCf:1panies arc set out after tho groups 
sampled in ~by 1962. 

Orange Inspector's District 

Burraga 

The nine is rO·!1chcd 
after crossing the first creek 
about t nu1e beyond tho tcwn. 
stream and leads to the nino. 

by a road which branches off to the right 
on the Burr.3ga - Perter's Rotrea t ror>..d, 
This branch road follows the oroek down-

The sb.g dunp is rCiC.ched first and lies beti'loen tho road C1.nd the 
creek. The quC'..nti ty of sIng '·13S roughly ostimo. tc;d as being CV0r 50$000 tons. 
Further dounstreal!! the r.min s'.nd dump is visible frcr.l the rOC1.d and extends 
downhill toward tho creek fren the old nil1 found.:-' .. ticns. All sar::lples were 
taken frou tho !!'ain dump which 1'laS spread out over the slope of tho hill. 
Estimation of tooage was difficult booause of tho irregular shape of the 
dump, but it c("uld exceed 40,000 tens. 
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Sample No. 1 was taken trom 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%, zinc 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 a gully in the north face of the dump, halfway dOyln the 
upper portion 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 vlaS of slime projecting trom the foot of the sands 
on the west side. Elements 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. Elements measured wore copper 2.5%, 
zinc 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. Blaskett (1957) reported on the rocovory of copper trom 
this dump. Ho stated that the head value of the s~lplo supplied was 
0.9% copper, and that tho company forwQrding the semple considered that 
sever~l hundred thousand tons of material was available for treatment. 
Blaskett suggested treatment methods for sands ~slimes as a result of 
his tests. qn~ 

Junction Reefs 

The mine area is roached by follouing a signposted turn off 
from the Burnt Yards - Mandurama road. The track continuos on beyond 
the ond of tho formed road to the north bank of the Belubela river. Accoss 
to tho south bank area is blocked by a broken causeway across the river, 
but it should be possible to reach tho southern area easily by road 
through "Sunny Ridgell, a property i milo beyond Manduramc. on the Cnnowindra 
road. 

It appears that ore from the north bank depOSits was nostly 
trom underground workings, (the Sulphide Mino) while that from the south 
bank doposits vms frof:.1 open cuts (Gro.nt's Open Cut and Shonhan's Mine). 

Sample No. 1 'vas tt'.ken from the top centre portion of the upper 
dump at the Sulphide Mine. Elef:1ents DGasured vlOre arsenic 0',4%, manganose 
0.4%, rubidiunl 0.03%, scandilli~ 0.0012%. 

Sar:lpl0 No. 2 was t~ken from both walls of a gully cut through 
the top of the upper dump. Elenents measured were arsonic 0.9%, manganose 
0.25% end rubidiurl 0.04%. 

Sanple No. 3 was taken frOD a smnll gully in tho lcmer dump. 
Elements Deasured were arsonic 0.6%, nangnnese 0.2%, rubidiurJ 0.04% and 
scnncliun 0.0015%. 

Sauple No. 4 was taken f'rOr.l two aug or holes each 2 ft. 3 ins • 
deep in th0 "lOstcrn of three [lain dumps and a f'ringing riverside durJP on 
tho southern side of the Belubela River. Elenents r.10r:1.sured wore nrsonio 
1.2%, rubidiurJ 0.03%, scandiuo 0.002%. 

Sanplo No. 5 ~13.s tnkcn fran 2 nugor halos, 2 ft. 3 ins. deep 
in cornors of tho c~ntro dunp. Elomonts r:1cnsured wore arsonio 2.0%, 
rubidiun 0.03% and scandiun 0.002,%. 
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The first three sanplos represont ~10 dumps joined together 
containing porhups 5,000 tons. The last two sanplcs represont a total 
of 10,000 tons in the four durJps. 

Dur.1PS wore ~~rticularly hard and consolidated probably due 
to the original ore containing large anounts of iron sulphiu.cs, includ­
ing pyrrhotite. Sono study of these dULlps nay be \'mrranted by anyono 
int~rested in the consolidation of mill tuilings us nine fill. 

This sume featuro of consolidution would 
of retro~tDont for recovory of any contained gold. 
of gold~lore noted in tho spectrographic analysis. 

increase the oost 
Howover, no traoes 

Further ~ork on these dumps by the Bureau docs not 
ranted at the present time. Henderson, (1953) gave a goneral 
of the de~9sits and operations carried out in this district. 
has been carried out sinco that tiQe. 

London Mine, Pnrkes 

soon WaI'­
description 
Littlo work 

Dumps between the rr.ihlay line and ~roodward Street, near 
Koast Street and at the Buslnlnn nine situated to the N.N.W. of tho 
Memorial Tower, were eXnfJined but not SD..r.1plod. Local r0sidonts advised. 
that they ha.d been retreD.tod at least once. The nost recently opora.ted 
nine was the London, ai tUf'.tod 1-k-2 L1ilea beyond the gclf c()urae to thE) 
left of the road travelling :J.1'lay from Parkes. The turn off is si tuuted 
opposi te u gateway with 0. ruined house at thE) top of the hill beyond it. 
Sone ninE) workings are visible from the nain road, but the dUL1P itsolf 
is obscured by a low hill. 

The saElple wns takon fran the walls of r:mny small gullies 
"1hich cut into the large dunp. Elenonts neasured ''lere nanganese 0.4%, 
barium 0.2%, rubidium 0.15%, lithiuru 0.04%, scnndiULl 0.02%, yttriUP10.01%. 

The dump was ostif:lated to contain 6,000 tons. No further in­
vestigation is warrr.nted on the basis of the results obtained. 

;Eeok Hill 

Extensive sand and slir:le dunps are si tunted e.djacont to the 
mEl.in road bet>·,een Peak Hill and TOElingley near McPhail. The sline dunps 
~re situated to the east, the sands to the west near the shaft, and the 
two arens are separated by the romains of a cyani;le plant. 

Sample No. 1 wo.s made up of Elany grab sanples from the walls 
of gullies in the slime section and ropres0nt,~:d about 10,000 tons. 
Elements neasured were arsenio 0.1%, rubidiur.l 0.05%, scandiurl 0.015%. 

Sanple No. 2 lias taken from the north west edge of the sand 
dump fro~ which material for retroatment has been ronovod. There is 
approximately 90,000 tons of sand in this dUl:lp. The only element mea­
sured was scandiun 0.003%. 

The sand is apparently renoved occaSionally for construction 
purposes. This seons the bost use that could be nade of tho material 
in this area. 

Mt. HOjle 

The nine is situated on the crost of tho hill on the right 
as one enters the town fron Condobolin. The tailings dunps are Situated 
on the slope of this hill away from the town. 
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Sllople No. 1 ''1M taken fror.'i gullies in the south fe.ce of the 
southerly durnp. The elencnt neasured was corper, 3.0%. 

Suople No~ 2 W[1.S froo the gullies in the north east face of 
the sane dump, which was est1.rmted to c~,ntllin 5,000 tons. EleL.1onts 
measured wore copper 0.9%, rubidiUI:1 0.01% anel sc:;.nc~ium 0.0012%. 

Sunple No. 3 H'~S from gullies in the south west face of the 
northern llurnp~ Eleoents noasured were cOl,per 1.1% and scc.ncliurn 0.0025%. 

S~ople No. 4 was fron the large gully in the east face of the 
samo dunp 1'Thich wns estiroted to contain 7-10,000 tons. Elonents meas­
ured were copper 0.4%, arsonic 0.05% and scnndiurn 0.0012%. 

Sanple No. 5 "ms t2,ken from tailings fren the slag retro::'.tment 
plant. The dump "las estioated to contO-in 600 tons, and the elenonts mea­
sured "Tere C('lppor 3.0%, m1?.nganese 0.1%, lanthanum 0.08%, neodymium 0.05%, 
rubidium 0.05%, yttrium 0.02% and scandium 0.004%. This dump is adjacent 
to tho main street and north of the main slag dump, which was estimated 
to contain 20,000 tons. 

TIle only eloment of interest in these dumps is copper, r.m. it 
occurs in relatively small quantities, No further work by the Bureau is 
uoxranted at this stage. 

!it. Royal Mino, Tottenham 

This mine is loccLted adjacent to the Nyngan rOc'l.c1 on tho 10ft 
hnnd side just after crossing tho railway line. Tho sMd dump is "Tashed 
out and distributed over a large area, and averages only 18 inches thick. 
Tho thickest portion is 4 ft. 6 ins. Total tognage is estimated at 2,500. 

Sample No. 1 was te.ken from three short auger holes on the 
western edge of the dump. Elements measured were: copper 0.15%, 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 
measurod were copper 0.15%, arsenic 0,1%, rubidiun 0.025%. 

Samplo ,No. 3 was of grey ma.teri1?.l frGm tho S1?.me portion of tho 
dump. E1eme~ts noasured were copper 0.5%, arsenio 0.06%, rubidium 0.015%. 

The slag dump adjac~nt to the mine wns moasurod and estimated 
to contnin 10,000 tons. 

Mineral Hi11 

SnaIl dumps nre located at the treatment plant which is sit­
uated at the northern end of tho open spnce used o.s an o.irstrip. The 
turn-off from the oain roae1 is signposted, and at the tino the aro['. was 
visited a soa11 sawnill was op0rating at the southern edgo,of the .":'.irstrip. 
Tailings fr~o tho Iodide nino treatment plant h::-.ve ell b0en used as nine 
filling in tho Red Terror nine, and nre no longer availab10 on the surfnce 
for sampling and rotree..tI:1cnt. 

The tro,s, tocnt plnnt has oporntod. on oxidisod oopper oro end 
tailings hnve boen duoped in an area in heaps of reddish and greyish 
coloured sands. Sanple No. 1 Has taken from reddish material, probn.bly 
from the Rod Terror Mine. liaeoents D~'l.surod wore lend 1.5%~ co~per 0.7% 
zino 0,25%, antinony 0.25%, arsenic 0.1% and silver 0.04% (equivalent to 
14 ozs. per ton). 
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Saoplo No. 2 vTO.S of greyish I:Ia.terial, probably from Blook 9 
Dine. Eleocnts Doasurcd wore lead 10.0%, oopper 1.2%, nntinony 0.5%, 
zino 0.3%, arsc·nio 0.15% and silver 0.03% (equivnlent to 10 ozs. par 
ton). 

The total quantity of material in the ~lut:1ps was os tinE!. ted as 
1,500 tons. Although values in silver, copper and lead were high enough 
to be interesting and sono gcrnanium was detected, the snaIl tonnage of 
natarial availablo does not justify fur+.h,·r work by the Burea.u. 

Bobada.h 
r 

The dumps sanpled in this al"O[~ ;.1.:'.:'13 at the Ovorflow mine. 
WorRings are visible fran the Tottenham road, on the left hand side, 
about half a. nile beyond tho township. 

Sr.>.nple No. 1 was conposod of g:':·.:J.b samplos of gully walls in 
tho larger dunp, w'hioh was estimated to contain 4,000 tons. Elenents 
measured wero lead 2.0%. oC'Jper 0.4%, zinc 0.2%, nntinony and arsenic 
both 0.015%, silver 0.002% and scandium 0.0015~. 

Samplo No. 2 was from the smallor dur:1P, about t the size of 
the larger one and looated nearer the shaft. This anople was of the 
sline naterial and elements measured were load 4.0%, copper 0.7%, zinc 
0.2%, rubidiun 0.05%, nntinony 0.01%, scandium 0.005%. 

Sample No. 3 was of sandy material fran the snaller dump. 
Elements measured wera le~l 5.0%, copper 0.75%, zinc 0.3%, rubidium 0.01% 
silver 0.01%. 

Although the load oontent of the dunps is significant, the 
total tonnage of mat,orial availablo is too snaIl to warrant further 
work. 

There are no treatmont plant dumps at this oentre, but at tho 
time of tho survey tho old mine near the town wa.s being prepared far 
leaohing to reoover oopper. There are two slag dumps adjaoent to the nine, 
one oonta.ining a.n estimated 50,000 tons is alleged to oomo from a water 
jaoketed (blast) furnace. The other is alleged to oontain reverberatory 
furnaoe slag,:'.pp,~rently somewhat oontaminated with ash, nnd diffioul t to 
estimate, but possibly contnining 10,000 tons of sIng. 

S~mple No. 1 VlC'.S taken from flue dust l'resent in the old smel tar 
staok flue, ndjacent to the shaft (the Main Shaft) through which the 
rising r:min of tho copper leaohing systoo was plnc~.. Grab samples were 
taken from severnl plaoos on the f~oe of the exposed heap of dust, end 
oombined. Elements measured were oopper 3.0%, lead 0.6%, zino 0.2%, 
rubidium 0.07%, arsonio 0.05%, oesium 0.61%. The quantity of fluo dust 
available for tre1'. tment ,\"T~S not measured, but is not likely to be large 
enough to warrant further research work at present on the basis of the 
analytioal results above. 

Crowl Creek Mine, Shuttleton 

The mine area is on the west side of a ridge about one mile 
from the cross ro~d running from Keighran's Tank to a point on the 
Gilgunnia - Cobar road seven miles south of Priory Tnnk. The mine turn 
off is also that to tho homestead of Mr. L. Betts (whioh is visible to 
the left of the road travelling from ~agee) and to the tonnis oourts 
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 reaohed by a 
traok turning off to the right between the branch traok to Bett's home­
stead and the tennis oourts. 
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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 taken in them. 

Sample No. 1 was taken frOI,Il the slime dump, and elements 
measured were copper 4~0%~ rubidium O.05%~ 'lithium 0.025%, yttrium 0.02% 
and scandium 0.008%. The d·..:unp was estirl!:),tj(~d to contain 1,500 tons. 

Sample No. 2 'W1S taken from ,):!).J.ised copper ore tailings in 
the main dump. These were distinguisheci =',).-·()m the sulphide ore tailings 
by their lighter colour, and might amO"l::.r,~,j0 one qu?rter of the estimated 
3,500 tons in tho (lump, J'Iiomonts moa(,'~l'e~ :("re copper 7 .5%, rubidium 
0.08%, yttrium 0.:>015% and. ;-ionndium O$003)t~ This material might be usable 
for trace element fertilizer manufacture~ 

Sample No. 3 V,l~ from sul:rhl(.,~, ;:-1'e tailings making up the 
greater portion of thEi C.' . .!.l:ll; and elem8nts ~0a,Stlred were copper 0.3%; man­
ganese 0.1%, rubidium G.,O'i%, lithium Oc04% and scandium 0.005%. 

The slag dump was Gstimated 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 rese~ch work, but oxidised tailings 
might be saleable to manufacturers of fertilizer for the copper content. 

Canbelego 

The dumps are clearly visible from the townShip, the largest 
one being prominent as it stands 50 feet high in an area 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. E[ements 
measured were zinc 0.5%, lead 0.18%, mar~an0Se 0.1%, 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 'fl':'S estimated that this section 
contained approximately 38~000 ~ons. El8ments measured were zino 0.8%, 
rubidiUI:l 0.06%, lithium 0.04%, arsenic 0.02%, antimony 0.01% and scandium 
0.003 %0 

Sample No. 3 was taken from the bottom section of the large 
dump and was predominantly pink in colour~ but 'l'lith some red, grey and 
green material also. It ivaS estimated to contain 117,000 tons approxi­
mately. E[ements Deasured in this sanple 1i,ere zinc 0.5%, rubidium 0 .. 05%, 
arsenic 0.015% and scandiurl 0.003%. 

Two smaller dlllups, possibly containing tailings from retreatment 
of the l~ger dump, are situated to the north-north-west. Sample No. 4 
was taken from the smalle~ of these dunps which was estimated to contain 
14,000 tons. E[ements llieE!.st;,red were zinc 0 .. 4%, lead 0.15%, nanganese 0.1%, 
rubidium 0.1%, lithium 0.03% and scandium, 00003%. 

Sample No. 5 W:.i::l from the laxge:;:, dump, estioated to contain 
22,000 tons. Elements meas·u.red in thiE sample were zinc 0.7%, lead 0.3%, 
barium 0.15%, rubidium 0.12%, arsenic 0.05%, lithium 0.04% and scandium 
0.003%. 
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... G,;:;;ir_~_·l_a;;;~ 

At the tiDe of the survey a contraetor was crushing slag for 
use as railway ballast, and the Main Roads Board was considering the usc 
of some dump material for road construction. The workings are visible 
to the right of the Hermidale road, about two miles out of town. 

Sample No. 1 was frOD the pink coloured dump due north of the 
most south easterly dump. The pink dunp was estimated to contain 1,500 
tons. Elenents measured were copper 4.0%, yttrium 0.015%, rubidium 0.01~, 
and scandium 0.007%. 

Samplo No. 2 was frol:. the sou-:h . ..lastern dunp, appe,rent1y COD­
posed of snnds and. jig i:nilil:lgs from sulpl:.ide ore. The du.o.p was estimated 
to contain 2,000 tons of natorial. Elo:J.en'ts measured were cOIJper 0.75%, 
arsenic 0.04%, yttrium 0.015%, scandium 00005%. 

Sample No. 3 was from the main dump containing some oxidise! 
ore. EStimated tonnage 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 
measured were copper 0.8%, rubidium 0.01%~ arsenic 0.01% and scandium 
0.005%. 

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

~odangora 

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 tho 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 purposes (plaster sand), from time to time. Elements 
measured were copper 0.3%, lead and zinc both 0.2%, tungsten 0.03%, antimony 
and arsonic 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 elements measured were copper 0.5~lead 0,5%, 
zinc 0.25%, tungsten 0.08%, arsenic 0.05%, antimony 0.01%, scandium 0.006% 
and silver 0.001%. 

Sample No. 3 was from a dump further up the hill and to the 
east of the remains of the retreatment plant. Tonnage was estimated at 
12,000 tons, and el~ents measured wero copper and zinc 0.5%, lead 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 alse 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 thoBe dumps contain moro copper, lead and zinc than 
those at Canbolego, the concentrations are still too snaIl to warrant 
further work at this tine. If any large Bcale 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 Distriot 

Gulf Creek near Cobbadah 

Thero were no sig!i.s of treatment plant dumps at the mine or 
smelter sites; but there wore some dumps of ore, possibly remnants of a 
heap roasting prooess, and evidenoe of construction of vats apparently 
in connection \'1i th the recovery of oopper from mine water. 

The smelter sito is·reached by turming up the hill at a large 
tree adjacent to the Gulf Creek Sign facing toward Cobbadah on the main 
road through the village. The mino sito is further up the valley and 
was join~ to the smelter site by a road and tramway in past years. Tho 
tramway )las fallon into disrepair, and the road is badly wnshed out in 
places. ~ 

Dumps at the smelter site wore estimated to oontain a total 
of 6,000 tons of slag. 

£onrad Mine, Howell. 

The mine is roached by a turnoff to the loft from the Tingha­
Copston road a~ Howell, which is 5.6 miles from tho main Bund~rra-Inverell 
road. T;ho tailings dumps are downstream from the mine site and 1.7 miles 
from the turn off a t Howell. 

Samples Nos. 1 and 2 WElre taken from the upper and low'or sec­
tions of the taiiings dump which was estimated to oontain a total of 
21,000 tons. Elements measured in Sample No. 1 ~lero arspnic 0.6%, lead 
0.3%, tin 0.25%, rubidium 0.04%, lithium 0.025~~ sliver O.003~, and in 
Sample No.2, lead 0.6%, arsenic 0.5%, tin 0.25%, rubidiunl 0.025% ~nd 
silvor 0.0025%. 

The slag dump situated to the, north of the upstrcnn end of 
the tai1i~gs dump was estimated to contain 6,500 tons. 

Tho tin content of the tailings dJnp material soomed high 
cmough to warrnnt mincragr2.phic examination to shov1 in what way the tin 
occurs. Results of a mineralogical examination of thoso sallplcs arc 
roported in Appendix II. 

:Eihmrcls and \'Tade (1953) give a general description of this 
deposit as it was known bofore it was workod by Broken Hill South Ltd. 

Tho tailings snnds are particularly 1'lhi to and glistening in 
appearnnce, nnd may havo some valuo for decorative purposes in building 
construction. 

A flotation process for c:lssiterite vms tried on tailings from 
this mino - see Evans, Ewers and Mer-daViS, 1962. RoughGr concentratos 
assaying 15-20% tin wore mado with a recovery of 85% of the tin present 
in the dcsliDed flotation feed. Approximately 25% of the tin. in the 
tailings was lost in desliming the feed' for flotation. The tin. content 
ef the sal:1ple usecl for this ''lark was 0.5%. 
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Riohards (~963) disousses the abund~noes of copper, lead, 
zino and silvor in this discordent bydrothornal orebody. 

~ebbls Consols Mine4 Ebm~il!£ 

The mine is loce.tod about half a mile er..st of ·the Invorell­
Emmaville road. The turn off is loss than half a mile from the junction 
of this road with the road to Glen Innes via Uellingrove, and between 
this road junotion and tho Severn River. 

Mr. N. Dawson of Ernnaville advised tha.t the t~ilings duraps 
at this mine represented only nine months work. Muoh larger quantities 
of tailings resulting from 5 years work had boen washed away b.7" a. flood. 

Samplo No. 1 wns from a.n auger hole in th(> sl:1a.ll slino dunp 
adjaoent to tho treatment plant. The durlp was estimated to oontain 30Q 
tons, and eloments measured were zino 8% arsonio 4%, lead 3%, manganeso 
0.5%. rubidium 0.3%, copper 0.15%, lithiur.! 0.05%, yttriur.1 0.02%, silver 
0.005% and soandium 0.0012%. 

Sample No. 2 w::,s from the s3.nd dump, further downstrooo and 
ostimated to oontain 2,000 tons. The clements measured in this auger 
hole semple were: zino 15%, arsenio 7%, lead 2%, m~nganese and rubidium 
eaoh 0.3%, ooppor 0.2%, lithium 0.05%, yttrium 0.02%, cadmium 0.015%, 
oesiur.! 0.01% and silver 0.0025%. 

No further research work is warranted beoause of the small 
quantity of tailings a.vailable. Tate (1962) records the results of a 
geophysical survey of this area made in 1953. 

Ottery Mine, Ten~ Hill 

The minJ is situated about t mile to the west of tho Tent Hill 
Torrington road. The turn off is just over two miles from the Ebnaville 

- Tent Hill - Deepwater road and just short of a grid and gate when 
travelling from Tent Hill. 

The first three s~ples were taken from auger holes in a 
tailings dam in a gully below the mine, estimated to oontain 4,500 tons. 

Sample No. 1 was from tho south west oorner of the dam and 
oomposed mostly of yellow sand. Eaeoents measured were tin 2%, arsenio 
1% rubidium 0.08%, lithiuo 0.02% and scandiun 0.0015%. 

Sample No. 2 was fron reddish coloured sand and sline from 
the area ncar the wall of the dam. Elements measured were arsenio 2.0%, 
lead 0.5%, tin 0.3%, rubidium 0.12%, cesium 0.015%, silver and scandium 
both 0.002%. 

Sanple No. 3 was taken from grey sand in the centre of the dac. 
Elements aeasured were arsenic 1.010, tin 0.6% and rubidium 0 •. 07%. 

Other sruTIplos were from a dump estimated to oontain 1,500 tons 
and composed of grey-green, cream, white and red sands and slimes -
probably residues from tho furnace plaft'. aa tho dump was olose to the 
furnace plant ruins. 

Sample No. 4 was composed of light col cured material from 
wallS of a gully cut through the dump. Eaements measured were arsonic 
6%, tin 1.2%, a.ntimony 0.01% and rubidium 0.05%. 

Sample No. 5 was of reddish ooloured material from tho same 
location. There appeared to be rather more reddish material than light 
ooloured material in the dump. Elements measured were tin 1%, arsenio 
0.8%, load 0.3%, rubidium 0.1% and scandiunlO.0015%. 
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There was also e. dump, probably of hand picking rejects, 2.bove 
tho dump of furnace residues. This dunp "las not measured or sam:pled. 
There wore some signs of recent activity in picking over tho dump~ 

The tin content of the dwnp material suggests that somo add­
itional mineralogical work to discover the mode of occurrenoe of the tin 
in this material would be worth while, and obtain some indication as to 
whether it can bo recovered Gconooically. RGsults of mineralogical ex­
amination of the samples are reported in Appendix II. 

The C.S.I.R.O. - Melbourne University Ore Dressing Laboratory 
have undertaken research work on are and tailings from this Dino on threo 
occasions. Hart (1939) refors to treatment of a pyritio tin oro for ro­
covery of tin values in a marketablo concentrate. Flotation of sulphides 
followed by gravity concentration of cassiterite was suggested. Hart 
(1945) refors to troatr.10nt of sands (said to tetal 60,000 tons) containing 
0.9% Sn. Further grinding and gravity concentration did not seell likely 
to give satisfactory results. Flotation of cassi teri te 1'1'aS suggested as 
a possible soluticn. Blaskett (1950) refors to recovery of tin from 
residues frem roasting arsenical ore from this mino. 

Hebbls 'Collison's) Silver Mine.J_~.!.!.1..2. 

The mine is reached by a signpostod turn off frOD the Emmavillo -
Argenton road, 1.8 r.liles frOT.1 Ebmaville. Ther.o is also a signpost in 
Ebrnaville indicating the road to fcllOi'1 from tho town. The clisto.nco froo 
Ebnaville to tho mine is approximately nine oilos. 

Throe samplos ~lOre taken freD jig ta.ilings dumps estimated to 
contain 10,500 tons. Those are romnants (175th only accorcling to Mr. N. 
Dawson) of a much larger tonnr..ge 1'1hich hG.s been swept away by floods. 

SaoplG No. 1 was from tho northerly portion of tho main dunp 
which waS estiDe,tcd to c(:nt8.in 10,000 tons. Elordents l':1oasured woro : 
zinc 2.5%, oopper 0.8%, arsenio 0.7%, rubidium 0.5%, uanganese 0.3%, 
a.ntimony 0.25%, tin 0.15%» lead 0.1%, lithiun 0.06%, cesium 0.04%, yttrium 
and cadmium 0.015%. 

SG.ople No. 2 was from the north west portion cf the sarno dump 
ancl cleoents noasurec. t'1oro zinc 3%, arsonic 2%, copper 0.9%, antimony 0.4%, 
rubidium 0.25%, manganese 0.2%» lead 0.1%, lithium 0.06%, silvor 0.04% 
(13 ozs por ton), cosiUJ:.l, scandium ancl yttrium each 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 zino 4% 
arsenic 1.5%, copper and antimony each 1%, lead 0.8%, manganeso 0.4%, 
tin 0.25%, rubidium 0.2%, lithium 0.06%, silver 0.04% (13 ozs por ton), 
cadmium 0.025%, scandium and cesium oach 0.015%, yttrium 0.002%. 

Sample No. 4 was from sands in the tailings dam near the present 
treatmont plant. In this dam and in the creek below it is osticatad that 
there were from 2-500 tons of materia.l. 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 (19600. and 1960b) r0fer to examination of the 
problem of dump retreatmont. Recoverios by flotation in marketable grade 
concentrates wore poor. Analysis of tailings from the 1962 treatment pl~nt 
(sample No.4) Sh01'1ed that it was no more effective than oarlier oneS. 
Silver is present in the tailings at tho levol of about 10 ozs por ton and 
some mineragraphic work on the occurrence of zinc and silvor values is 
reported in Appendix II. 
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Curnow's .Mi!le, Torrington 

The dumps in this mine arc in two locations, adjacent to the 
main shaft and some distance downhill on the banks of Lottery CroGk. 
Tho mine may be reached by turning off to the right froB the Torrington­
Emmaville road 1 to 2 miles out of town. Sands from the DutchmC'.n mine 
nearer Torrington have been retreated at Curnow's and these sands, to­
gether with those from retreatment of Curnow's original dwnps, now repose 
on the banks of Lottery Creek. 

Sample No. 1 wns from the largest of the duraps on Lottery 
Creek, which total approximatoly 2,500 tons in all. Elements measured 
wore tin 0.25%, rubidium 0.1%, lithium 0.05%, yttrium 0.015% and scandi~ 
0.0015%. 

Sample No.2 from a smaller dump contained tin 0.15%, rubiditun 
0.15%, lithium 0.04%, cesium 0.015%, scandium 0.0012%. 

Sample No. 3 was from the sand dunp at the mine which was 
estimated to contain 500 tons. Elements measured wore tin 0.5%, rubidium 
0.18%, lithium 0.05%, yttrium 0.015% and scandium 0.002%. 

Sample No. 4 was taken from slime dwups at the Bine which were 
estimated to contain a total of 1,000 tons. Elements Beasurea were tin 
2.0%, rubidium 0.2%, lithium 0.05%, yttrium 0.03%, oesium 0.015% and 
sc&ndium 0.001%. 

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

Mulholland (1953) gives a general description of this and other 
mines in the district. 

Fielder's Hill Mine, Torrington 

The mine is situated in heavily tiobered country to the 'vest 
of the Silent Grove road, a few miles north west of Torrington. Mr. A.W. 
Martin of Torrington was kind enough to act as guide in the Torrington 
area without his assistanco the sampling of dumps in the area would 
have been I:lUch less complete and more time consur.1ing. 

The sample was taken from the romains of the original Fielder's 
Hill dw~p. A large quantity of retreated material was dur.lpcd further 
downstream, but this was not sampled. The remnants of tho original dump 
were estimated at 4,000 tons, and the retreated Elatorial was estimated 
at 4,500 tons. Elements measured in the saople wero tungsten 0.1%, 
lithium and bismuth each 0.04% yttriun 0.03% rubidiun1 0.01% and scandium 
0.0012%. 

No further work is ,olC?rre.nted on tho basis of this analysis. 

Bismuth Mine, Torrington 

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

Samp18 No. 1 was taken from tho romnants of the original 
dump near tho mine. These were ostimated to total 2,400 tons. Elements 
measured in the sample were bisQuth 0.08~, tungsten 0.05%, lithiun 0.04%, 
beryllium 0.03%, rubidiura 0.025%, yttrium 0.02% and scandium 0,0015%. 
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Sample No. 2 was fran the dur.1P of retroated tai~ings by the 
creok below tho Bismuth Mino dan. The dunp was ostiBatod to contain 
3,000 tons. Elements neasurod 1vero tungston 0.257~, bisr:1uth 0.06r~, 
yttrium 0.04%, borylliur.1 anc1 lithiun oach 0.027G, rubidiun 0.015% and 
sccmdium 0.002%. 

Addi tional work is not considered to be warranted on these 
dur.1ps. 

Blaskett (1947) rofors to work done on concentrates from ro­
treatment of the Fielder's Hill and Bismuth Mino dumps by Continental 
Leases Pty. Ltd. 

It is interesting to note that tho retreatod tailings are 
richer than the rOE1ains of the original dUJ:1p. This suggosts that the 
material for retroatment was.selected fron the richer parts of the 
original dump. 

Cangai 

The smeltor sito is clearly visible froB tho road which runs 
along the east side of the N~boida River. The mine is approxinately 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 dur.1ps. 
However, tho slag dump ,·,e.S estimated to contain 10-15,000 tons, although 
the accuracy of this estimate is Im·,or than usual because of the very 
obscure nature of the shapo of the ground surface beneath tho dunp. 

]hB. & S. Mill, Drake 

The mill foundnticns arid dunps are adjacent to and visible 
from the Cheviot Hills ron.d, half a nilo frcm the township and on the 
right hand side. The mill was erected with tho object of operating on 
a custOI!l basis for snaIl producers, but supplies of are did not come 
forward in sufficient quentity, netallurgicnl efficiency was low and the 
mill closed in 1953 after several yoars cf internittent ancl unprofitable 
operation. 

The two duops are located in a gully, and though both contain 
sands and slines tho downstream dump is principally slinc~s. This dUI:lp 
is estir:1ated to contain 2,500 tons, the other 500 tons. 

Sanple No. 1 was taken from the sandy portions of both ~UDpS. 
EloDonts ~oasured wore lead 0.2%, copper 0.12%, zinc 0.1%, rubidium 0.015% 
and scandium 0.002%. 

SaDple No. 2 1'las fran slimes in tho clownstream dunp, and. ole­
nents measured vlere lead 0.8%, copper 0.7%, zinc 0.3%, rubicliur:1 0.04%, 
scandiur:1 0.004%. 

Further wGrk on these duuj;)s is not reccI:1I:lenc1ed. Sao Lawrence 
(1962) f'")r a description of the n.rea and ninerC'-graphic examination of 
are samples fron surrounding Dines. 

l!..~lagga Ipspector' s D..istrict 

llest Wy:~).onK 

Dumps. salaplod in this arop.. were selected after discussions 
with the engineering stc.ff cf .tho loca1CcunciL . 'rh.e ~1umps selected 
''loro wi thin tho tciwn aroa a.nd. known as tho Persor:Vorance ·St~ clur.1ps. 
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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 "lhich 
was estimated to contain 4,500 tons. Elements measured were lead 0.18%, 
zinc 0.15%, rubidium 0.12% and scandium 0.008%. 

Sample No. 2 1·;as 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 appoar to be appropriate. 

Milburn Creek !:fine, Mt. McDonald 

The mine is situated to the left of the road from Woodstock 
to t-lyangala Dam about 1~ miles from Woodstock and about t to * mile 
short of a turn off to Mt. r,fcDonald lookout. The w'orkings 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 treatmont plant existed at one time, there are no signs of tailings 
dumps, apart from a smalleil ted up dam. Traces along the creek bed 
suggest that tailings may have boen washod away by heavy rain in pa~t 
years. 

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

Sample No. 2 was from snnds in the S3-mc location. Elements 
measured were copper 0.,1%, rubidium 0.015% and scadium 0.001%. 

The quantities of material reprosented by those samples were 
insignificant. There are many 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 dan in the creek near the old treatment 
plant may 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 \oJ'yangla Dan road 
at a bridge over a creek about i mile toward Hoodstock fror.1 the mine. 
These dumps are small, and though not measured were estimated to contain 
3-5000 tons of slag. 

&,ognore 'Vlolfran Mine (Phoenix : Mt. Charlested) 

The mine is reached by turning to the right just beyond 
Frogmore from the Frogmore-Forest Creek road. The track passes a home­
stead visible from the ma.in road, and leads on through tvlO gatos and past 
a dam to the mine. The left hand fork is taken at the first gate beyond 
the hOr:1estead, so that tho loft bank of the creek beyond is follol-led 
downstream. The nine is on the left side of the creek below the dam and 
beyond tho noxt gate. 

There are extensive mullock damps adjacent to the headfraBe, 
and below tho treatment plant foundations, sand and slime dumps extend 
to the creek. Some of tho dunps havo been broached by rainwo.tor, and 
sand is evidently scoured out when it rains heavily. 
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Sanple No. 1 \'las taken fron coarse material, probably jig 
tailings, from the upper dump. Elements measured were tungsten 0.4%, 
copper 0.3%, arsenic and rubidium each 0.15%, bismuth 0.05%, cesiura 
0.02%, scandium 0.0015% and silver 0.001%. 

Sample No. 2 was taken from sands from the upper dunp, which 
was estimated to contain 4,250 tons. Elements measured 1"1ere tungsten 
0.25%, bismuth 0.15%, rubidiun 0.03%, and silver 0.001%. 

Sample No. 3 wc.s from sands from the adjacent but lower dump, 
estir.m.ted to contnin 1,300 tons. Elements me".surod 't'lere tungsten 0.5%, 
arsenic 0.5~&, rubidium and bismuth each 0.05% and silver and scandium each 
0.001%. 

Sanple No. 4 was taken from thG slime dam in tho creek below 
the mine which also contains sands wnshed down fran the dumps higher up 
the hill toward the treatnent plant. The tonnage in the dam night be as 
much as 7,500 tons. Elenents measured in-the sanple were tungsten 1%, 
bismuth 0.12%, rubidium 0.07%, lithium 0.02%, scandiurJ 0.003% and silver 
0.001%. 

The upper dump shows signs that some tailings have been re­
moved, either for retreatncnt or for constructional purposes. 

Further work on the sanples (loes not appear warranted becaUSe 
of the sr.lall size of the chmps. The highest grade of tungsten is in the 
slime dur.lp fren which good recovory 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 dumps were rotreated and the tailings remaining at the 
present time are, at least in part, from this operation. See the Annual 
Reports of the New South ~fales Mines DepCU'tnent 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 nined at that time and treated 
by Tungsten Consolidated N.L. at Frognore. This operation probably refors 
to this same mine, and the upper tailings dumps may well belong to this 
phase of the mine's history. 

Frogmore Copper Mine 

The nine i-rorkings lie on both sides of the me.in road fran 
Boorowa, just south of the town. There are some scattered tailings dumps, 
totalling perhaps 200 tons on the section on tho eastern (upper) side of 
the road. Elenents neasured in a composite samIlle from this Elatoria1 
were copper 1%, rubidium 0.01% ancl silver and sco.ndiun each 0.00:.%. 

A small slag dump, estimated to contain 3,000 tons, was also 
present on the hillside below the tailings remnants. Some attempt at 
sampling had arparontl~ been Dade as pits had been excavated in portions 
of the clump. 

No further work is warranted. by the results of analysiS of 
the samples froD this mine. 

Kangiara 

Mine workings and dumps at Kangiara are situated about 200 
yardS froD the western side of the main road which runs from Boorowa to 
the Hune Highway near Yassa Kangiara is midw~y between these two contres, 
and though the workings are screened by trees from the road, they can be 
reached through a clearing at the south end near the Kangi~ra village 
signpost. 
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Sample No. 1 vTaS fran the southernmost c.Ul!lp estimated to 
contain 2,600 tons. Eler.1ents measurecl w()re lend 8%, zinc 7%, copper 
2%, bariwll 0.4%, rubidium 0.15%, antiDonyand silver each 0.03% (10 
ozs por ton), cadf:liurJ and yttrium each 0.015%, and scandiUf:l 0.004~b. 

Sanplo No. 2 1'1'aS fran clW:1PS on the bank of the creek esti­
mated to conte-in 1,200 tons. Elonents oeaaured were lead 2%, copper 
0.7%, zinc and rubidiUf:l 0.2%, silver 0.015% and cesiUf:l·0.01%. 

Sample No. 3 waS frof:l jig tailings forr.1ing the uphill section 
of the northernnost dump, which vms estir.1ated to contain a total of 1,000 
tons of sands and jig tailings in equal proportions. Eleoents f:leasured 
were lead 6%, zinc 2%, copper 0.9%, bariun 0.25%, rubidiun 0.2%, silver and 
lithium oach 0.025%, antioony 0.02%, cadr.1iurJ and yttriurJ 0.015% and 
sce-ndiUf:l 0.004%. 

. Sample No. 4 was taken from tho sandy section of the northGrn-
nost dump. Elenonts ooasurod were lead 7%, zinc 4%, copper 1.2%, barium 
0.2%, rubidiuf:l 0.15%, silvGr 0.04% (13 ozs per ton) Rntioony 0.03%, litbium 
0.02%, cadmiuo 0.015%, yttriurJ 0.01% and scandium 0.004%. 

Sanple No. 5 was fran tho slioe duop (estir:mtod to contain 
1,500 tons) situated between the other three groups of dumps. Elooonts 
noasured .,lore lead 20%, zinc 4%, copper 4%, barium 0.5%, rubidium 0.1%, 

. antioony 0.05%, silver 0.035%, (11i ozs. p~r ton) lithiuo 0.025%, cadmium 
0.012% and scandium 0.006%. 

There was also a small slag dump containing less than 200 
tons which was not sCl.opled. 

Lead, zinc, copper and silVer in quite high proportions arc 
present in all tailings. Cadmium, cerium, indium and gallium are also 
present, but in much lesser amounts. Retroatment of such small clurJPs 
does not seen worth while at current ootal prices, but the high values 
in the dunps suggests that oajor metallurgic·?.l problems were encountered, 
but not solved, by past operators. A r.lineralogicC'.l examination of coarse 
tailings is reported in A:.:')pondix II • 

. ~afJples Submitted by Comll~ 

~~oken Hill Ltd. 

Tailings clumps in the mine lease area were sampled by the 
company. Details of the samples forward.ed are set out below: 

Sample No.1 - Dw~p Plant Residue was froD a dump resulting 
fran retroatment of slimos for recovery of lead 3ncl zinc concentrates. 
Details of this operation nre given by Keats (1956). The quantity of 
material was estirmtecl as being of the ardor of 100,000 tons. Elements 
measured in the saople were mnng0.nese 5%, zinc 4%, lead 3%, rubidiUf:l ancl 
bariur1 each 0.1%, antimony 0.04%, lithium 0.03%, arsenic 0.02% and silver 
0.005%. 

Saople No. 2 - Cld North Mill Residue was froo tailing pro­
duced in excess of underground filling requirements prior to 1939. The 
quanti ty in the dW:1p was estimated to be in excess of 1.5 1:1illion tons. 
Elemonts measured were manganese 7%, zinc 4%, lend 0.8%, rubi~ium 0.17f, 
barium 0.1%, tungston 0.06%, lithium and arsenic each 0.025%, antimony 
0.015% I"ond silver 0.003%·. 

Sm.1ple No. 3 was from N0w North Mill Residue - No. 1 De.m, 
which consisted of fine material rcnovGd freD flotation tniling before 
its being sent underground for mine filling. These slimes, ostimated 
at 1.5 million tons, h~d accumulated since 1939. Elements measured were: 



.' 

-. 

- 18 -

manganese 5%, zinc 3%, lO2.d 0.8%, rubidium 0.1%, li thiur.1 0.03% and silver 
0.0025/&. 

Sanple No. 4 vias from New North Mill Residue - No. 2 Dan, 
which w!'\s of similar origin to No. 1 Dar.! and vms estinp..ted to contain 
1.1 Dillion tons. Elements neasured in this s~mple were ~ manganese 
5%, zinc 2.5%, lead 0.7% rubidiun and barium each 0.12%, lithium 0.035%, 
arsenic 0.025%, silver 0.0015)1. 

S·?nple No. 5 was from De B?v9.Y Tailings Durup, which is a 
ror.mant pile of tailings froB the ArJalgamated Zinc COIi1pany l s plant ~-1hich 
retreated leady tailings fron local mining cOIi1panies plants. Much of the 
original pile has been used for underground filling, but it was estioatGd 
that 600,000 tons romaine Elements neasured include: nanganese 5%, zind 
7% lea(.l 3%, copper 0.1%, arsenic 0.07%, rubidium 0.05%, antioony 0.04% 
and silver 0.008%. 

Snmple No. 6 iolas from the De B':way Slime Dump, which contnined 
about 150,000 tons of fine material and waS derived from the later operations 
of the Amalgamated Zinc Company. The elements measured in this sample ,vere~ 
manganese 3%, zinc 5%, lead 6%, copper and rubidium 0.1%, antimony 0.03%, 
arsenic 0.025%, lithium 0.02~, silver 0.012%. 

Sample No. 7 was of current mill tniling and consisted of a 
bulk sample for the year ended 30th June 1962. At that time tp..iling was 
being produced at a rate of 230,000 - 250,000 tons per year, of which 60% 
was sont underground for stope filling, the remaining 40)S being run into 
No. 2 Residue Dam. Elements measured in tho s3Ii1ple were manganese 7%, 
zinc 2.2%, lead 0.8%, rubidium 0.12%, b~rium 0.09%, lithium and arsenic 
each 0.03%, silver 0.0025~. 

The company advises that it has carried out rosearch on the 
recovery of lead "".ne zinc concontrates from the olcler dumps and that the 
Australian Mineral Dovelopment Laboratories have undertaken investigations 
into the possibility of recovering rhodonite, garnet and fluorite from 
current mill t~iling. In 1950 the heavy miner~l content of plant residue 
was investigated, and C.S.loR.O. Mincra€,Taphic SGction Report No. 631 
rofers to examination of a specimen of heavy mineral concentrate prepared 
by the company. 

These investigations cover the obvious lines of enquiry into 
pcssible 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 recovery of zinc, lead, silver ~nd possibly manBanose, 
values. Some strain of b~cteria might be developed to assist such a 
process "Thich l/ould probably have to be carried out in situ. 

In considering the econol!lics of r8COVc,ry of manganese frem 
the tailings i·t should. not be forgotten that large aggregaticns of 
l!langanese Dinerals such as rhodonite occur underr;r:,:und and it wculd be 
possible to mine these separately to the lead zinc ere. Such [;1.3.terial 
would have a much higher manganeso content than the tailings, and might 
presont a more economical startinG point for the recovery of manganese 
than the tailings. 

Cob~r 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 Occidental Gold Mines N.L. 

Sample No. 1 vlaS from the Chesney Mine slime dump, estimfl.ted 
to contfl.in 40,000 tons. Elements measured in this sample were copper 
0.3% and rubidium 0.15%. 

(' 
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Sample No. 2 was from the south east slime dump at the Ocoid­
ental mine, estimated to contain )00,000 tons. The following elements 
were measuredg copper 0.12%, bismuth 0.03%, tungsten 0.02% and rubidium 
0.012%. 

Sample No. 3 'K~S taken from the pink dump at the New Cobar 
Mine, estimated to cont~in 2,000 tons. The following elements wore 
measuredg lead 0.3%, arsenio and copper, ea.ch 0.1%, bismuth 0.04% and 
tungsten 0.03%. 

Sample No. 4 vias from the south west slime dump at the Occid­
ental mine, estimated at 1.5 million tons, and the following elements vTero 
determined in this samp1eg coppor 0.15%, bismuth 0.04%, tungsten 0.03%. 

Sample No. 5 was from the Oocidental Mine, south slimo dump, 
estimated to cont".in 120,000 tons. Elements measured were copper 0.2%, 
bismuth 0.04% and tungsten 0.02%. 

Some form of in situ leaching would seem the only process 
likely to be cheap enough to rocover values from these dumps in the future. 
Some work on bacterial action has been carried out in the U.S.A. and thore 
are references in tho technicnl literature to this. 

Aberfoylo Tin N.L. - Ardleth~ 

Tho geologist in charge of this company's ~xploration pro­
gramme in the aroa (Dr. G. ~rostner) took samples and estimatot/tonnages 
for the following dumpsg 

Hhite Crystal (snmple No.1) - estimated tonnage 21,700. 
Elements measuredg boron 1.5%, arsenic 0.8%, tin and lead, each 0.6%, 
copper and tungsten oach 0.1%, lithium and rubidium each 0.09%, bismuth 
0.02%, silvor 0.0012%. 

Carpnthia (sample No.2) - estimated tonnage 24,700J olements 
measured being boron 3%, arsenic, load and tin ench 1%, copper 0.12%, rub­
idium 0.1%, tungsten 0.08%, bismuth 0.05%, lithium 0.045%, antimony 0.02%, 
silver 0.004%. 

1r1ild Cherry (samplo No.3) - estimated tonnC8e 36,800; ele­
ments me~surGd being boron 0.8%, arsonio 0.7%, tin 0.5%, lead 0.25%, 
tungsten 0.06%, lithium 0.04%, bismuth 0.03%, silver 0.001%. 

The Southern Cross, oontaining 10,600 tons was tho smallest 
dunp, nnd the so.oplo (No.4) contained tho follovring measured elements; 
boron 1%, arsonic 0.7~, tin 0.3%, lead 0.25%, rubidium 0.05%, tungsten 
0.025%. 

Tho values in tin are such as to suggest that it mny well be 
profitable to run all this oatorial through the treatment plant of the 
open cut tin mine operated by Ardlethan Tin N.L., in which tho head gr~de 
of ore is expeoted in tho rnnge 0.3-0.4% Sn. 

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

The Zinc Cor,;eoration Ltd. & Now Broken"Hill Consolidat~cLhl.9:.. 

Tailings from both Z.C. and N.B.H.C. mills are sent to a 
residue plant where they ~e combined and olassified. The conrser fraction 
is sent underground whilo the finor fr~otion is stacked on the surface. 
The proporticn sent underground is varied by adjustment of tho classifiers 
to moet underground fill requirements. 
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Composite s3mples taken over a period of four weeks ending 
22nd February 1963 were submitted by the company. The following ele­
ments 'Vl0re measured~ 

Sample No. 1 - Rosidue Plant Foed - manganese 20%, zinc 4%, 
lead 0.7%, rubidium 0.07%, tungsten 0.03%, and silver 0.0015%. 

Sample No. 2 - Residue Plant Sands (fill) - manganese 10%, 
zinc 3%, lead 0.6%, rubidium 0.035%, tungsten 0.02%, silver 0.0012%. 

Sample No. 3 - Residue Plant Slimes (stnck) - manganeso 10%, 
zinc 5%, load 0.7%, rubidium 0.08%, tungston 0.03%, cadmium 0.02%, lith­
ium 0.012,%, silvor 0.0018%. 

The main point noted in these thrE)o analyses is the discrop­
ancy in manganese assays - tho individual fractions showing only h3lf the 
manganoso content of tho feed to tho plant. As the ass:J.y for tho indiv­
idual fractions is closer to the North Mine values of 5-7% it seoms likely 
that the valUE) of 20% Mn is abnormal. 

The CCI!1pany also provided results of a spectrographic analysis 
of a gravity concentrato made from mill tailing in 1953 vlhen the recovory 
of scheelite was baing invcstig~ted. These 3nd results of other tests on 
higher grade portions of old mill tailings s~Qpled in 1946-47 aro sot 

out in Appendix III. 

Lnke George Mines, C.')..ptnins FIgj;, 

This mine ceased production in Mnrch 1962. At th3t time ro­
treatment of tailings in tho plant to produce a low grade pyritic concen­
tra to W'.S invos tig;;. ted, but ~,bandoned becn~se of economic difficulties. 
There aro a totnl of approximatoly 2,150,000 tons of tD,ilings in dumps 
at Captain's Flat as follows: 

Area Tonne-go.) Assay - % 
Pb Zn Fe 

Keating's 300,000 1.2 3.3 20.8 

Mine Darns 1,000,000 0.9 1.5 17.8 

Mine Stockpile 850,000 0.85 1.5 17 .0 

A spot sample from the Keating's nroa dump waS subnittod for 
D.n:llysis. Eler.1Cnts me8.sured woro zinc 8%~ lead 1.2%, nrsenic 0.2,;;, copper 
0.3%, rubidium 0.035%, bnriurn 0.02% ~nd silver 0.001%. ~le other metallic 
elements, likely to be of interest are present at the fnint trace (0.001-
0.01%) level only and do not appear intorosting at such low concentraticns. 
The mine geology is discussed in Lake George Mines Geological Staff (1953). 

BFSULTS BY ELEMENTS 

Hhile thG .?bove description elf individual snD~:les sets out the 
main clements which occur in the analyses, it is of interest to conSider 
the occurrence of sono of the rarer elements throughout the dumps sampled. 

Gallium 

Ann.lysos Showed gnlliW'J in the fr.int tr::"ce rr,nge (0.001% to 
0.01%) in sarJples from 'l,vebb's Consols Mine (No •. 1) Curncw's Mine (No.4) 
and Kangiara (Ncs. 1,2,3, and 5). Concontrations in the next lower range 
(0.001 to 1.0001%) uerc obtnined in saQples fron Burraga (Nos. 1,2 and 3), 
London Mino, Parkes, Peak Hill (No.2), Mt. Hope (No.5), Shuttletcn 
(No.3), Canbelego (Nos. 1 and 5), Girilnmbcne (No. 4)~ llebb's Silver 
Mine (Nos. 1-4), Drnke (No.2) and West Wynlong (No.2). 
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Indium 

The highest concontr:'.. tions v10re in the rD.nge 0.01?[. to 0.001% 
and wore f-:·und in sanples from Burre.ga (Nos. 2 and 4), ~h;bblS Consols, 
Emmaville (Noa. 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 
Overflow Mine, Bobadah (Nos. 2 and 3), Nymagee, and 111ebb 1s Silver Mine 
(No.3). 

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), N)"magee, 13odangora (No.1),. Ottery Mine, Tent Hill 
(No.1), Fielders Hill, Torrington, North Broken Hill (Nos. 2, 3, 4, 5, 
6, 7), Ardlethan (NOB. 1 & 2) and Cobar (all samples). 

Scandium 

This element l'laS present in minor quanti ties in most samples. 
Those in the highest range of concentration (0.1% to 0.01%) uore g London 
Mine at Parkes, Peak Hill (No. 1) and Hebbls Silver Mine (Nos. 1, 2 and 3). 

§ilver 

A number of samples showed concentrations in the range 0.1% 
to 0.01%, corresponding to 32.6 to 3.26 ozs par ton. These samples l'1ere: 
Kangiara (Nos. 1-5), loJ'obb's Silver Mine (Nos. 1-4), Overflow Mine at 
Bobadah (No.3), Mineral Hill (Nos. 1 and 2) and North Broken Hill (No.6). 

As would bc expected, highest concentrations of selenium wore 
present in samples from copp0r mine dumps. Tin, gold and lead-zinc dumps 
showed low values in selenium. It is interesting to note thGt the dumps 
with the highest sulphur contents (Kangiara, vlebb I s Consols and Junction 
Reefs) show the highcst sulphur-selenium ratios. For a discussion of tho 
selenium contents of some sulphide minerals from Australian mineral dep­
osits seo Edwards and Carlos (1954). 

Beryllium 

Highest valuos in beryllium were found in tailings from the 
Bismuth Mine at Torrington, but ·bhGSO were only 0.03% and 0.02% in samplos 
1 and 2 respectively. Curnow's Mine (No.1) and tho sample from Fiolder's 
Hill both gave results in tho range 0.01-0.001%. Samplos giving rosults 
in the very faint trace range (0.001 to 0.0001%) were obtained fro~ ArdIG­
than (Nos. 1, 2 and 3), Wobb's (Collison's) SilvcrMine (No.1), tho 
Conra.d Mine at Howell (No.2), the OttGry Mine at Tent Hill (Nos. 1 and 4), 
Nymagoe, Shuttloton (No.1) and Canbolego (Nos. 1, 3 and 5). 

SPNCLUSIONS & RECOMME1.iIDATIO~§. 

The ma.in conclusion roached from the survey \·ms th2,t of the 
dumps examined, thero l'lOre none 'l'lhich could be s '.dd to justify further 
work by tho Bureau, either by wa.y of ca.reful sampling; or by way of 
resoarch work to develop methods of recovering v~luable minera.ls. In 
most cases the small size of tho dwnps alone is sufficient to exclude 
them from further consideration. In others where la.rger quantities of . 
material aro available, thoro is either a lack of minerals in sufficient 
qua.ntities, or ~lternativGly, tho minerals or olenents presont in the 
tailings can bo more economically produced by conventional procosses 
from tho crude ore, or from other sources in Australia and oversoa.s. 
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Tho following dumps scem to offer somo potenti~l for futuro 
exploitation: 

At Burraga some leaoh in situ prooess might give an econ­
omical return ·when. applied. to the dump l'lhioh contains a considerable 
quantity of copper. Evon a low percentage recovery might be profitable 
to a small syndicate. 

Some of the older Broken Hill dumps such as are represented 
by samples 5 and 6 from North Mine contain significant quantities of lead, 
zinc and silver, and though recovery of values in this matorial may not 
be economically possible at tho present time, tho use of these dumps for 
undorground fill should be restricted, unless their ~~rticular situation 
is such that they create a dust nuisance. At some futuro time it may be 
possible to recover the values in these dumps. Porhaps some form of pre­
concontration using spirals or pinched sluice concentrators as in tho 
boach sands industry could help improve the economics of rotroatmont. 

At Ardlothan, the rotreatment of all dumps conjunction with 
the opon 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 Pe·!1.k Hill, Nest Hyalong, Bodan­
gora and Girilambone aro being used as sources of fill and constructional 
materinls at present, and future use of these and other dumps for this 
purpose scorns logical. The pc"l.rticularly "lhite and glistening appearance 
of the s~nds at the Conrad Mine suggests that these might warrant consid­
eration for some decorative PL~pOSO in construction. At a number of 
locations copper slag dWtlps wore observed and those might provide aggregate 
for construction purposes though provision for crushing would have to be 
mado 'in each case. 

At Shuttloton, one of the dUQPs of oxidised copper tailings 
appears to be high enough in gr~de to use for trace element fertilizer 
production, were it located in VTestorn Australia. However, because of 
tho circur:~stances prevailing in Neii South Hales it is doubtful if it could 
be used for this purpose economically in this State. 

The survey does not appear to have revealed any unexpected 
concentration of the more unusual elements nnd c~rtainl~ none of these 
are prosent in economic quantities. 
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SPECTROGRAPHIC ANALYSES . -.,....-.... 
Dctcction-Ljmit Concentrations of Elements 

D.C. Arc Excitation 

ELEMEN.r:r: Per cant p.p.m. ELEMENT P,cr cent p.p.m. 

Ag 0.00005 0.5 Na. 0.00005 0.5 

1U 0.0002 2 Nb 0.003 30 

As 0.01 100 Nd 0.001 10 

Au 0.001 10 Ni 0.0002 2 

B 0.001 10 Os 0.005 50 

Ba 0.0002 2 P 0.05 500 

Be 0.0005 5 Pb 0.0002 2 

Bi 0.0005 5 Pd 0.001 10 

Ca 0.0002 2 Pr 0.001 10 

Cd 0.001 10 Pt 0.01 100 

Ce 0.04 400 Rb 0.01 100 

Co 0.0002 2 Re 0.01 100 

Cr 0.0003 3 Rh 0.001 10 

Cs 0.1 1000 Ru 0.001 10 

Cu 0.00005 0.5 Sb 0.003 30 
Dy 0.001 10 Sc 0.0002 2 

Er 0.001 10 Si 0.002 20 
~~ . 

Eu 0.001 10 Sl!l 0.05 500 

Fe 0.0005 5 Sn 0.001 10 

Ga 0.0003 3 Sr 0.0001 1 
Gd 0002 200 Ta .0.01 100 

Go 0.0005 5 Tb 0.001 10 

Hf 0.01 100 Te 0.02 200 

Hg 0.01 100 Th 0.01 100 

Ho 0.001 10 Ti 0.001 10 

In 0.0001 1 Tl 0.005 50 
Ir 0.005 50 Tm 0.001 10 

K 0.0002 2 U 0.05 500 . 
La 0.001 10 V 0.0005 5 

.' L1 0.01 100 W 0.005 50 
~ . Lu 0.001 10 Y 0.001 10 

Mg 0.0002 2 Yb 0.001 10 

Mn 0.001 10 Zn 0.0025 25 
Mo 0.0005 5 Zr 0.002 20 



APPENDIX II 

Report No. MP2051-62 by A.M.D.L. on miner'1.1e in which tho elements 
of interest were present in samples from the Conrad Mine at Howell, the 
Ottery Mine at Tent Hill, Webb's (Collison's) Silver ~~ine e.nd Kangiara is 
Bot out below in full. 

REPORT MP2051-62 

YOUR REFERENCE: Order Number 22298, 1962/224 dated 
26.11.62. 

MJ.TERIAL: Samples from tailings dumps (10) 

LOC!I.LITY: See below 

IDE1~FICATION: See below 

DATE RECEIVED: 11.12.62. 

TilORK REJ?UIRED: Mineralogical examination 

Invostigation and Report by: F.J. Sweenoy 

Officer-in-Charge, Mineralogy Sectiong H.W. ~,ndor. 
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MINERALOGY OF ~U~TERIAL FROM FOUR TJI.ILINGS DUMPS 

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

CONR!.D MINE, HOWELL: 1: PS7472 

Tin is present as Eassiterite and stannite 

CONRJill MINE, HOWELL: 

Galeno. 
~~sonopyri te 
Cassiterite 
Sphalerite 
Stannite 
Chalcopyrito 

2: PS7473 
, 

mljor 
minor 
!!lim or 
minor 
minor 
minor 

Tin is again present as cassiterite and stannite 

Galena 
Chalcopyrite 
.A.rsenopyri te 
Cassiterite 
Stannite 
Covellite 

OTTERY MINE, TENT HILL: 1: PS7465 

major 
minor 
!!linor 
ninor 
minor 
trace 

Tin occurs as cassiterite 

Cassiterite 
J.rsenopyri te 
Chalcopyrite 
Hematite 
Pyrrhotite 

OTTERY MINE, TENT HILL: 2: PS7466 

Hematite 
Arsenopyrito 
Chalcopyrite 
Magnetite 
Cassiterite 

OTrERY MINE..z TENT HILL: 1: PS7467 

Hematite 
Chalcopyrite 
Ce.ssiterite 
Magnetite 
Arsenopyrite 

OTrmY ~1~!llh TlTINT HILL:: 4: PS1468 

Arsenopyrite 
Cassiterite 

major 
minor 
minor 
miner 
minor 

major 
minor 
minor 
trace 
trace 

major 
minor 
minor 
minor 
minor 

major 
minor 
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OTTERY MINE, TENT HILL: 5: PS]462, 

Hematite 
l'.rscnopyri to 
Cassiterite 

major 
minor 
minor 

WEBB'S (COLLISON'S) SIL.Y1!.)I_IIN..;..,,;;;.E .... 8 ....-.2.;...: .... P..;..S7 ..... 4 ..... N .... O 

No tr~ce cf silvor was found; the silver minerals are 
probably so finely disscminated as to be undetectable. 

Arsenopyrite 
Sphalerite 
Cho.lcopyrite 
Gnlena 
Tetrahedrite 
Stannite 
Covellito 

Arsenopyrite 
Sphalerite 
Tetrahedrite 
Chalcopyrite 
Galena 
Stannito 
Covellite 

KANGIARll8 3: PS7474 

major 
major 
minor 
minor 
minor 
minor - trace 
trace 

major 
major 
minor 
minor 
minor 
minor 
traoe 

No silver minerals were observed. 

Galena 
l.rsenopyri te 
Chaloopyrite 
Pyrite 
Covellite 

major 
minor 
minor 
trace 
trace 



" 

IJ>PENDIX III. 

Tailings Inforoation fran Zinc Corporation Ltd. Broken Hill N.S.W. 

The tailings stacked on the leases of the Zinc Corpor­
ation Ltd., and New Broken Hill Consolidated Ltd. may be broadly 
divided into two classes, those resulting from the retreatment of 
material which had been stacked before the flotation 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 sedond." 

~ survey made in October 1962 gave an estimated quantity 
of 9.1 million tons of tailings stacked on the leases. 

The older, higher grade portions of these tailings were 
sampled in 1946-47 ,~i th tho following resul tSg 

Lead - per cent. 
Description Tonnage 

Total Oxidized 

High Grade Slimes 228,000 9.5 
Sands 1,530,000 3.6 

Low Grade Slimes 487,000 0.7 

7.4 

1.8 

0.) 

------..---..-..-..... ..... _--
Silver­
ozs/ton 

Zinc-per cent 

Total Oxidized 

5.4 

3.0 

2.4 

1.2 

0.6 

0.) 

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

The total production of tailing by tho Zinc Corporation 
Ltd. and New Broken Hill Consolidated Ltd. mills from August 1939 to 
the end of 1962 amount to 13,730,000 tons, with an average grade of 
0.36% Pb, 0.18 ozs/ton Ag and 0.72% Zn. These tailings have provided 
sand for underground fill; the fine fraction has been stacked. The 
following figuros arerolative to the four weeks ending on 22nd February 
1963. 

Total feed to both mills-127,Boo tons. 

Total tailings from both mills-80,779 tons. 

Estimated quantity of sand for fill-58,160 tons~ 

Estimated quantity of fina:; to stack-22,619 tons, 

~Analysis: 

( 
I; 

------------------," ~~--.. -~ ...... ------------
BSS Mesh 

+52 

52-72 

72-100 

100-150 

150-240 

-240 

Total Tr;.iling 

13.2 

12.4 

14.9 

16.1 

13.3 

30.1 

Percentage by l"leight 

Unrlorground Fill .Fines Stacked 

16.6 0.7 

16.8 1.1 

20.2 2.2 

2J.0 5.5 
14.7 11.6 

11.7 78.9 
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Chemical l~alysis: 

Item Sought Percentag.e 

Total Tailing Underground Fill Fines Stacked 

Lead (total) 

II (oxidized) 

Zinc (total) 

" (oxidized) 

Sulphur 

Copper 

Arsenic 

Antimony 

Iron 

Manganese 

Alumina 

Calcium Oxide 

Magnesium Oxide 

Fluorine 

Carbon Dioxide 

Phosphorus Pentoxide 

Acid Insoluble 

Silver (ozs per ton) 

0.48 

0.09 

0.85 
0.05 

0.85 
0.024 
0.030 

0.005 

4.5 
6.05 

2.93 
14.45 
0.56 

1.31 

4.93 
0.48 

58.18 

0.23 

0.43 
0.04 . 

0·57 
0.02 

0.67 
0.017 

0.021 
0.003 

4.38 

5·90 
2.45 

14.27 

0.41 

1.24 
4.41 

0.48 

61.43 
0.21 

0.65 

0.23 

2.25 

0.12 

1·92 
0.041 

0.055 
0.0078 

5.2 
5.80 
3.68 

15.88 

0.66 

1.45 
6.54 

0.52 

50.0 
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: Fe, Sit 

PresGnt in significant amount: AI, Mn, As, Pb, Ca, Na, 

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

Trace only: In, Mb, Sn, Ni, Ta, Ag, Ir. 

Faint trace only: Pt, Ri.'. 

Very faint trace only: Bi, Co. 
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: r 

Sample Location Qualitative Analysis by Emission Spectroscopy - % Semi-Quantitati ve Analysis Q!l~m. Anal;ys~ Radio Tonnage 
Date Major Minor Heavy Trace Trace Faint Trace Very Faint Trace by Emission Spectroscopy S Se activity Est. in and Mark 100-1C 10-1 1-0.1 . 0.1~0.01 100-10 p.p.m. 10-1 p.p.m. % % i Dump Sampled p.p.m. 

0.01-0.001 0.001-0.0001 i . 
r 

lmrraga 1 Cu Zn Mn Pb V Li Rb Ni Se Co Y Ag ~.10 Ga Cu 2.5, Zn 0.15, Mn 0.1, 0.88 ! *1 40,000 3/5/62 
Ba Sr La Bi Sb Or Zr Se 0.009, lib 0.02, Li 

1 Sn 0.02, AI; 0.001 
2 Cu Zn Mn Ba Pb Ni Co V Bi Mo Y Sb La Ag Cd Ga Cu 2.0, Zn 0.25, Mn 0.1, ! 

*1 40,000 3/5/62 0. 79 1 Li Rb Sr Cr Zr Sn In Se Rb 0.03, Se 0.007, Ba 
0.15 I 

I 
3 Cu Zn Pb Li Mn Rb Ni Se Co La Bi Ag Zr In Ga Y Cu 2.0, 2n 0.1, Rb 0.035, 1.63 I 40 40,000 3/5/62 

Ba Sr. V Mo Sb Cr Sn Li 0.02, Se 0.008 
I 4 Cu Mn Zn Ba Pb Ni Rb Co Ag V Mo Cr Cd Zr Cu 2.5, Zn 0.4, rin 0.15, 0.45 ! 4 40,000 3/5/62 

La Bi As Sb In Se Y Ba 0.25, Rb 0.04, Ag 
Sn Sr Li 0.001 Se 0.004. 

Tunetion Reefs 1 Mn As Cu Co 2n Rb Pb 1Ji V Nio Y Bi Zr As 0.4, Jv'll1. 0 4, Rb 0.03, 4.93\ *1 5,000 4/5/62 
Ba Sr La Ce Cr Sn Nd JJi Se Se 0.0012 

2 Wm As Cu Co Zn Rb Pb Ni V Mo Cr Bi Zr Se Y As 0.9, Mn 0.25, Rb 0.04. 4.18 . 2 5,000 4/5/62 
Ba La Sn Li Sr . ' . ... -~ 

OJ 
3 As Mn Cu Co Zn Rb Pb Ni V Mo Cr Bi Zr Y As 0.6, Mn 0.2, Rb 0.04, 5.92 2 0 5,000 4/5/62 r<) 

Ba Sr La Ce Li Se Nd Se 0.0015 !:J .. 
'b-Q.. 

4 As Cu Zn Mn Li Pb N'i Co V Mo Zr Y As 1 .2, Rb 0.03, Sc 0.002 3.04 5 C\I 10,000 4/5/62 0 
Rb Ba Sr Cr Se La 0 . 

0 
5 As Cu Zn Mn Li Pb Se Ni La Co Zr Y As 2.0, Rb 0.03, Se 0.002 2.42 3 0 10,000 4/5/62 

Rb Ba J3i V rllo Cr Sr of-> 

d 
~ 

~ondon Mine 1 Mn Rb Ba Cu SC Pb Nd Co Mo Zr Ag Ga Mn 0.4, J.b 0.15, Ba 0.2, 0.11 *1 !\l 6,000 5/5/62 :> 
~arkes Ni.La V Y Zn Sc 0.02, Li 0.04, Y 0.01. '9 

\,.)1 Ce Cr Li Sr ~'.:l 

.1" 

'~ 

5/5/62 Peak Hill 1 As eu Se V Zn Mn Pb Hi Co Y Zr ElO As 0.1, Rb 0.05, Se 0.015 0.51 *1 ,r/ 70,000 .-=1 
Sr Cr Li Rb B La of-> 

3a oj 

'lj 

Cu Zn Ni Pb Co Mo Zr GaY Se 0.003 2.07 2 <D 
90,000 5/5/62 2 V Cr Se .p 

0 Sr I\In As Li OJ 

Rb Ba .p 
Q) 

A 

p 
~t. Hope 21 0 

5,000" "'6/5/62 1 Cu Zn Pb La Ni Co Bi Ag Zr Sr Se Y Cu 3.0. 0.37 Izi 
V Cr Sn Ba Mo Li 

j.o 

2 Cu Ni l3i Zn Cr Pb Se Co Y V Ag Mo Sr eu 0.9, Rb 0.01, Se 0.0012 0.37 58 5,000 6/5/62 
Rb JJa ~ljn Zr Sn Li Ba 

3 Cu Bi Zn tin Cr Pb Ni Co V Y Ag Mo Li Sr en 1.1, Se 0.0025 0.38 44 7-10,000 6/5/62 
La Zr Sn Ba So 

4 Cu Zn Mn As Ba Cr V Y Bi La ." ... Pb Ag Mo Li Sr eu 0.4, Ls 0.05, Se 0.0012. 0.31 9 7-10,000 6/5/62 
Co Z:c Sn So Ni 

5 eu Mn Zn Ce Sn Rb Pb So Ni Li Co Ag Ga D Cu 3. 0, !'fIn O. 1 , Rb 0.05 0.13 23 1,000 6/5/62 
Ba Sr Y La Nd :3i V j,io Cr Zr Se 0.004, Y 0.02, La 0.08 

Nd 0.05 
• 

* Less than 





STATE N.S.W. 

l 

I
' Sample Locat:im 

and :Mark 

I 
Girilambone 

I 
! I Bodangora 

I 
I 
I 
I 
I Howell I Conrad Mine 

I 

I Emmaville 
! Webb's 
i Consols Mine 
j 

I 
I , 
J 

i 
jTent Hill 
l 

lOttery Mine 

I 
I : 

t 
1 

I 
f 

I 
t 

I 

* Less than 

1 

2 

3 

4 

2 

3 

4 

1 

2 1 

1 

2 

1 

2 I 
! 
t 

3 

4 I 

5 I 
I 
I 

Major i 

100-10 I 
I 

Zn 

SURVEY OF MINERAL RESOURCES IN TAILINGS 

• 
QuaE tati vo Analysis by Emission Spectroscopy - ,% : Semi-Quantitative 

Minor Heavy Trace Traoe I Faint Trace I Vel~Y Faint Trace I AnalySeS by EJmission 
1 Clwmical Anall:~~ R d' i Tonnage Date 

SaEl91ed 
IS; S : a 10 : ' , 

10-1 1-0.1 ) 0.1-0.01 100,-10 p.p.m. ; 10-1 p.p.rn. J Spectroscopy - % 
( I 0.01--0.001 I 0.001-0.0001 

1 1 e : t" t "Est. 1 n , % i ' ac 1 Vl Y. Du 
; a i p. p. rn. : ' I mp 
Iii, i 

Cu 

Cu 

Cu 

Cu 

Cu Pb Zn 

Cu Pb Zn 

Cu Zn Pb 

Cu Zn Pb 

Pb As Sn 

PO Sn 1.s 

Pb Zn Cu Mn Rb 
As 

Pb As Cu Mn Rb 

As Sn 

l~s Pb Sn Rb 

As 3n 

As Sn 

Sn 1 .. s Rb Pb 

! Zn Mn Li Rb l Pb C, r Sr V Se Nilf Ag 
IBa Y La Nd C~ CoMo Zr W Sn 1 

1 Zn As Y La Pb Se Mn Sr Cr ! Ag Sn 
: lid V Li Ni Co r 

'jl Zn As Li Ba 
Sr La i 

I Zn Co 1[n As 

I ~~ Cs Rb La 

! 
1 Mn Cr V Sb 
, As W Rb Sr , 
I Ba 

I Mn Cr Sb As 

1 Ni W Rb Sr 
i Ba 
i 
i ]iIn Or Sb 11.S 

1 Rb Ba Sr 
~ 

Mn Cr Sb,As 
W Ba Sr 

( Da Ho Zr 

Pb Se Mn Y Or 
Nd V Ni Co Mo 

, Zr , 
~ Pb Sc Cr Y V 

i Cd Sc V Bi Ni 
i Co Mo W Li 

Cd V Bi Ni Co 
Mo Li Y Se 

! I ! Cu Zn Li Rb ' ! l1n C r I.g Bi 
1 Ba i Sb Ni Mo Y B 
i 

eu Zn Li Rb 

j Ba 

lIEn Cr Jig Bi 
i Ni B Y 

! 
I 

I I\.g Sn 
I 
I 
i 

I ' 
lAg Bj. 

I 
! 

Ga B 

1 
lAg Zr Ge Y 

I 
I 

,! Zr Y 

I 
lAg Zr Sri Y 
i 

I 
! 

lAg Zr 
I 

1 
I Co Zr Sr Se 
! 

I 
!'V Co Mo Zr Be Sr 
,Se 
i 

y 
; Zr Li Ba 
1 
! 

I C r C E\ Ag S c Bi I IT 
I La Sb Ni Co Br 

i 

1 1 Cd V Li CS 
I Ba Y 
i 

! Pb Li Rb Ha 

Cu Zn Mn Bi 
Li Os Ba La 

eu FlJ zri Li 
i Rh Ba 

i Mo Sn In Ga 
I 
I 
i Cr Sn Ag In Bi 
i Sr Sb La Ni Co 
: Mo Zr 

Cu La Zn Sr Mn 
Se Cr V Bi Ni 
B 

Cr Se V Y Lg 
Sb Mo Zr B Sr 

Mn La Cr V Hi 
Ni Mo Zr Sr :s 

Ga Se 

l 
Ag Co Mo Zr Be Ge 
Y 

1'Ti Co" 

Ag Co Se Y 

1 eu Zn Sb Rb Pb lIn B Cr 13i Ih I.g Zr Be Sr 
Ba Y Co Mo L1 V 

Cu La Zn Li er V Y 13 BiNi 
Ba Zr Co Ii,-1o Mn Cs 

Sr Se 1$ 

\ 

0.007 I ~ 
0.25 l 14 

,
'! ) 

! 19500 I 10/5/62 ! 
I , j i ' ! I I.! / ! Cu 0.75, l~s 0.04 J 

Se 0.0059 Y 0.015 
0.40 i 14 I 29 000 1 10;5 62 i 

! I I I 
Cu 0.4, As 0.025, 
Se 0.0025 

! 13 i 10 9°00 I, 10/5/62 I' I I, 
I 8 i I 3,500 110/

5
/62 I Cu 0.8, Rb 0.01, 

Se 0.005 

I 
As 0 . 01 I 

! 
! 
! 

0.35 

cu 0.3. ~ 0.2. Z. 0.~-0-.-4-5~!~~1~~I~~~~I~-7-0-,-0-00~1~-1-1/-~-1/-6-2~~~~I 
IN O. 03 ? SD 0, 02 9 118 O. 02 l [ f I II, 

Rb 0.015, Sc 0.003 I ,'I I I 

Cu 0.5, Pb 0.5. Zn 0.25 : 0.93 *1' I 1.500 I 11/5/62 I 
W o.oe, Ii.S 0.05, Sb 0.01 I I, I, ! 
Ag 0.001 9 Se 0.006. 1 I I i 
eu 0.5 y Zn 0.5, Ph 0.3 I 2.23 *1 I ! 12,000 11/5/52 1 
Rb 0.01 9 "~s 0.01 ", Sb O.01! ,', i I I 
S eO. 00 1 r~ ! ! I I 

,/ ! i I oaJ I I 
eu 0.4, Pb 0.4, Zn 0.2 i 2.86 I' *1 ! ::Jr') ',' 12,(00)' '11/5/62 

!,: 

As 0.02, Sh 0.015, W O.O~ ,I t • 

Be 0.002 ! !' ~'I i I 
l J i 8 i i 

As o. 6 9 P'b 0 • 3 9 S nO. 25 I O. 1 9 II 3 I ~ !I 21 ,000 I 
~~ g: g61 Li o. 02

5.! Iii 
Pb 0.6, Ls 0.5, Sn 0.25,! 0.24 II' 2 I, ~ 
Rb 0.025, Lg 0.0025 1 .--

j II 'S 
Zn 8.0 9 Ls 4.0 9 Ph 3.0, I 4.60 ,I 1 ! rT:j 

Mn 0. 5 ~ TIh o. 3 , Cu O. i 5, I I j 
~; g: g612~~g Y °o~g~, I ! I ~ 
Zn 15.09 I.s '7.0, Pb 2.0 ; 7. 14 I 1 I.: 
Mn o. 3, Rb O. 3 9 Cu O. 2, I I ~ 
Li 0.05, Cs 0.01, Ag ' i g 
0.0025 9 Cd 0.015, Y 0.02 I i iD 

; i ! ~":j 

As 1.0, Sn 2.0, Rb 0.08,1 0.15 ! ' *1 I § 
Li 0.02, Sc 0.0015 i I I" 
As 2,0, Ph 0.5, Sn 0.3, 
Rb 0.12 9 Cs 0.015, 

~ 1.81 I *1 I 

21,000 

300 f 

I 
2,000 I 

\ 

I 
i 

4,500 I 

4.500 I 

15/5/62 

15/5/62 

15/5/62 

15/5/62 

16/5/62 

16/5/62 

) 

i 

I 
I 
I 
j, 

! 
1 

4,500 I 
! i 

, 1 I 
I Ag 0~002, Se 0.002 

As 1.0, Sn 0.6, Rb 0.07 0.83 16/5/62 

i 
As 6.0, Bn 1.2 9 Sb 0.01 
Rb 0.05 

Sn 1.0, l~s · 0 0 8, Rb 0., 1, 
Pb 0.3, Se 0.0015 

2.73 

0.64 

! *1 , ! 1,500 I , 16/5/62 
! i 

*1 1,500 16/5/62 

, , 



STATE N.S.W. 

I
, Sample Loc­

ation and 
' Mark ' 

Emmaville 
Webb's 
(Collison's) 
Silver Mine 

Torrington 
I Curnow's 

.]JTj, ne 

1 

2 

3 

4 

1 

2 

Major 
100-10 

SUHVEY OF HINE?J~L RESOUF.?CES IN ;rAILINGS 

Quali tati ve Analysis by Emission SRGetroscoT)Y - % i Semi-Quantitativo 
:Minor I Heavy Trace I Trace Faint 'Trace Very Faint Trace I Lnalyso:::l by Emission 
10-1 1-0.1, 0.1-0.01 I 100-10 p.p.m. : 10-1 p.p.m. Ii Spectro['!eopy - % 

I O.01 ,O.001t O.001~O.0001 

Zn As 

Zn l~s 
Cu Sb 

I Zn As 
Cu 

Cu Pb Mn Sb 
As Sn Rb 

• 

li.{! V La Li ! Ni Co Mo Cr Zr ,l 
.> I I 

Cd Cs Ba Sc ! Sr I,'" 

Nd Y l 

I 
Cu Pb Mn Sb I Sn Y Cd La V J3i Hi Mo W 

Sr 

I , Co Ga 
Rb Ag C8 Zr Li , I Nd Cs Ba Se 

i 
Sn Pb Mn Rb Cs Nd Cd La " 

Ag V Zr Li 
Ba Ce Se 

Rb Pb Mn 
Sb Ba 

Cd Sn J'.g Sr 
Li Cs Y La 
lIId 

I 
I 
I 

I , 
! 

Cr Ni Co Mo IV 
Sr Y 

Cr V Bi 1'Ji Co 
Mo Zr Se 

i 

I 
I 
I 
1 

I , 

Bi Ga , In 

I Gs 

I 

I 
1 Zn 2.5 ell 0 0 8 1iS 0 0 7 , 

I 

Rb 0.5 Li 0.06 lig 0.03 
Se 0.015 TIn 0.3 Sb 0.25 
Sn 0.15 Fb 0.1 Cs 0.04 
Y 0.015 Cd 0.015 

Zn 3. 0 ll.s 2. 0 eu o. 9 
Rb 0.25 :fln 0.2 Pb 0.1 
Li 0,06 log 0.04 Sb 0.4 
Cs 0.015 Se 0.015 
Y 0.015. 

Zn 4.0 As 1.5 Sb 1.0 
Cu 1. 0 Pl) 0.8 Un 0.4 
Sn 0.25 Y 0.002 Rb 0.2 
Ag 0004 Li 0.06 Cd 0,025 
Se 0.015 Cs 0.015 

I its 50 0 Zn 300 Ctl 1 0 0 
~.: Pb 0.5 En O.r:; Se 0.009 
~ ./ 

I Rb 0.3 Sb 0.3 Li 0.06 

I' C sO. 03 lig o. 03 Ba O. 25 
Y 0.015 

Chemical Analysisl ' Tonnage 
; S Se I Radio i Est. in 

ol ji i, ' activity I" Dump 
l /0 r p.p.m. " 
f· ~ 

! 

11.27 ! 4 
i 
I 
I 
! 
! I I 

I 1.40 I ' 
, 1 I 

4 

I ! 
i ~ 
I i 
I ! ! 0.18

1 

1 I 

! 
i 10,000 
i 

10,000 

i 
J 2,500 
! 

i 
I 

2-500 

I i I 

i 3.00 I *1 \ I 
I i I 
! I j 

Ni Mn Li Ba I,' Cu Pb Zn Cr Bo! Co V Mo Zr Ga Sn 0.25 Rb 0.1 Li 0.05 I, 0.059 1! , 
f Y La Sr Se! Se 0.0015 Y 0.015 ! 

1,500 Sri Rb 

Sn Rb 1,000 

Sn Rb 

I B~na Mn Li Cs !i,' yCULc:b J'h Cr Sc ,! Be lig Co V Mo Sn 0.15 Rb 0.15 Li 0,04 0.022
1
' 1 OW llll, 

I "0 Zr Ga Sr B Os 0,015 Sc 0.00'12 ~r0 ,I I 

I' ,I Pb Zn Mn Li I Cu Hi Mo Cr Cs I Ag Co V Zr Ga Sn 0.5 Rb 0.18 Li 0.05 '\ 0.028 2 '\oR 
Ba Y La Ce I Se J:Jd I Sr Se 0.002 Y 0.015 [ 2] 

3 500 

1,000 

I 

Date 
Sampled 

16/5/62 

16/5/62 

16/5/62 

16/5/62 
; 

, 
I 17/5/62 

\17/5/62 
1 

I 17/5/62 

I 

4. 

! 
; 
\ 

I 
\ . , 
i 
I 

~ 
i . 
! 
I 
i 

I 
i 
~ 

I 
t 
~ 
1 
i 
I 
I 

\ 
1 I 4 Sn Rb i ~~;~ ~~ ~~ I V Mo Gs Sr Se I ~: Ag Ni"Co Or ~: ~·g1~b" o.~ ~~7 0yO~ 03 I 0.004 1 i ~ I 

I , Ba Y La i ! ' ". - ,jC. :- . ! I j.E I : i 
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