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The Tionser tungsten~bismith mine, Hatches Creck, wes
digeovered in 1917 and worked on & amall scale from then until
a ghort time after the conelusion of Vorld Var I, when production
cenped owing to a fall in tungsten prices. Prices rose sgain
in 1937, and exploration wes resumed, From June 3038 to
Degember 1945, the recorded m:xtgm wae 249,94 tony of concentrate,
estimated to contain Bl per cent WOz and & to 6 per cent bismmuth,
The estimated totel production from the mine to the end of
19456 is egpmmmwly 290 tons of conesentrate, obtsined from
5,000 to 7,000 tons of ores It appears thet the ore has gmmd ‘
an aversge of 4,9 to 5.0 per eent, concentraste containing B1% Wog,
The ore has thus ylelded approximstely 2,6 per cent, Wg.

The ore-bodies are cuartz reefs, sveraging, where explolted,
12 inches to 18 inches in width, A eeries of reefs ¢an be traced
in an sast-west direction over a length of 1,600 feet, but only
two reefs Fose 1 & B, which occupy the ensterly 900 feet of the
minerallsed sone, have beon extenalvely worked, 4 third reef, oalled
the south-vest line, hus been tested to o depth of 70 feet and
has yielded some high-grade ore, I!o, 1 reef has beecn exploited
to o depth of 120 feet and Wo. 2 vein to a depth of 135 feect,

The velns exposed in the workings were sampled at 5 £t,
intervals on the 88 foot and 120«fopt levels (No, 1 Vein) and
on the 88 foot and 138-foot levels (No, 2 Vein) with the following
results (by panning) te

?ﬁ‘&' 1 Vein Ver ARl

Length sampled 370 foct, average width 13,8
inches, eversge grede 2,98 per qent, Wga

inchen, eversge prade, 1,94 per cent, Wozs The averege tungsten
mnﬁeﬁ% of the two levels ss found by panning was 2,46 per cent, WOpe

| | Kein shoot has length of 175 feet, everage width
17 inches, average grade, 4,556 per cent, Wog. _

level.

Length of shoot, 200 fect, avernge width 18
inches, average grade, £,45 per cent, Wiz, The average tungsten
(mnwnﬁ of the two levels es found by panning wes 5,49 per cent, Wge

' The locelisation of the ore~shoots is controlled by
structural features. On the bssis of structural studies, = flat
westerly pitch was predicted for the mein ore-shoet in Fo, & vein
and this was mb.m?mtzw intepsected by dismond drilling at &
vertiesl depth of 300 feet, At the point of imwﬁ%ﬁtim the

A85=Loot
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1 tonnagee in this report are in long tone (X,5¥40 1bs.)



per cent. blamuth,

Bome ore remeins in No, 1 Vein above the 120 %, level, but
future production frem HNeg. 1 end £ veins depends mainly on
development below the present bottom levels. On the evidence of
the ssmpling of these levels, from the information obtained in
a winze to & depth of 54 fect below the 138-fool level on Yo, 2
vein and taking into socount the drill hole at 300 feet vertieal
depth, it i3 estimated that, to the 20B.ft. level proposed while
the mine was operated by the Goverment, the main shoots on Now,

1 end 2 veins would probably yield 0,500 tons of quartz containing
143,5 tons of WO recoverable by the tsbling methcds practiced st
et ches Creek, This would be equal to & recovery of 8,2 per cent,
Wze This comperes with 3.8 per cent, "0p obiained by chomical
gagey of a bulk semple made up of portion of esch ssuple teken
throughout the mine, and with a pecovery by pen sanmpling of 2,90
per cent, Wige The comparatively lew recovery by tebling is
artly due to the presence in the ore of copper sulphides and
fsmuth sulphides; the recovery could, no doubt, bde improved by
using more refined treatment methods,

, Some additionnl ore could very probably be obtalned from
reefs subeparallel to Yos, 1 and £ veins and from the south-westepn
1ine, but in the absence of sdequate mm;;ling, no sccurate estimetes
of the value of these veins can be given, I tungsten prices were
favourable additionsl ore could also be won from outside the
limite of the main shoot in Wo, 2 vein.

With regerd to extension in depth the deposit has been
proved by drilling to 8 vertical depth of 300 feet, There is no
resson to believe thol the veln.gysien will not extend to 500
feet vertical depth, though individual veins within the aystem
méy lens out &nd atfww may make, There i8 no prelationshlp between
the tungsten content of the ere end the present lani-surfoce,
The vein aystem ie passing, at depth, inte smphibolite, whieh has been
a favourable rock in the upper levels,

The Ploneer Mine is situsted near the northern end
2 Batghes Croek fleld, It was worked on a Snall scale during
World War I, but the output e not recorded. DBetween Torld ¥ar I,
and 1987, tungeten prices were very low snd very little minlng
was carried gut., In that year, however, the onget of world
rearmament end the loes of production from Ching resulting from the
Japanese invesion, cauged @& &h&? upwerd trend in prices, and a small
company, mx‘wwmr&a known &g Tantalite Limited, was fomed to
exploit the deposits on three lesses, eollectively known as the
Pioneer Wine, ZRxcept for the period May, 1842 to Pebrusry, 1944,
when the mine was under the control of the Commenweslth Government,
the company has opersted the mine since 19857,

(b)

*

The Production from the Plonser line pricr to June 1958 hee
not been recorded seperstely from the rest of the field but is
estimated to have been mpproximetely 40 tons of concentrate, The
production from Junc 1088 to December, 1048 wes 249,94 tons of
concentrates, eptimated to have contalned 51 per cent V03 and

B to 6 Ew cent bismth, The total production of the end of 1945 is
thus estimted at spproximately 2900 tons of concentrate, There.
are no records of the tonnsge of ore mined to obtain this amount

of coneentrate bul, Judging from the size of dumps and stopes, it
would smount to from 6,000 to 7,000 tons., Duping the peried of
Coverment eperations -~ June 1942 to Decerber 1 ~ 8414.9 tons
of ore ylelded 89,95 tons of concentrate mesaying B1.01 per cent,
Weg y 8n average of approximstely 8.6 per cent. congentrate, A
11%i1e of the ore was from dumpe. A1l ore contained ot lemst 50
per cent, mullock,



The rocks surrounding the mine conaist of a number
of roof pendants of thinly~bedded micaceocus guartz hornfels, resting
in & mass of epidiorite, The horanfels strike nmarly east and
wast and dip to the south at 55 %o 60 degrees. They are sitauted
on the southern flank of & former anticline, pitehing eastward,

The epidiorite has appurently been derived by metamorphism from

-8 quartg~dolerite and ineludes rocks consisting largely of horo-
blende ~ hence the field term amphibolite, given to the ephiiorites.
(3ee appendix I. for petrological description).

(8ee plates 1,2,3,)

The opre-bodies consiat of quarts reefs ranging
from § to 24 inches in thickness, containing, in the sulphide zoue,
scheelite, wolfram, bismuthinite, pyrite and chalcopyrite as well
88 some magnetite and hematite., The ratio of scheelite to wolfram
is estimated to be approximately 60140. In the oxidised zone
(depth spproximately 100 fest) copper carbonates are present and
in the 88«foot level east¥ drive from No.2 shaft (plate 3) =~
- good deal of chalcocite ( secondary copper sulphide) was endeavoured,
This minersl on scecount of its relatively Hgh apecific gravity (5.7)
finds it's way into the concentrate and has to be eliminated by
chemical means.

A 8Sapries of preefs extend at intervals over a length
of 1600 in an east-west direction, but two reefs, known as Ho.l
end Ko.2, occupying the easterly 900 feet of the mineralised gone,
have been worked 1o the greatest extent. These two recfs and the
workings on them are shown in plan on plate- 1.

It will be noted from the plan and sections that
Fo.l vein has driven on at the 88-foot andizO-foot levels and
thaet Ko.2 vein has been explored at the 83~foot, 120~foot and
135~f00% levels, It was the iatention of the Goverament Lo
aink the main shaft (two compartment) to 250 ft. snd drive lévels
on both reafs at 235-feet vertical dspth below the coller of the
shaft. Of the development shown on plate 1, the Government ocarried
out 1028 feet,

,ﬁg@ﬁ%&g&» - The 88~fovt and 120-foot levels Of Ho.l reefl
workings and the 88-foot and 135-foot levels of Ho.2 reel workings
were chennel sampled where possible at 5 foet iantervals. The
channels were 6 inches wide and 2/3 4ni deep. As assay facilities
were not svailable, it was decided to pan the samples., The latter
were pulverised in a Braun cerusher, guartered and then seresned
through a 20 mesh sieve. The two producta from the sisve were
weighed and then panned separately in order to increase the
recovery. The concentrate from esch sample wes dried and weighed.
The concentrates from iundividual smmples were groped to represent
the various drives and chemlically assayed,

The tellinga from the panning were agein panned and
it was found possible to recovely concentrakes amounting to about
14 per cent., of the initial recover. This second concentrate
however contained much pyrite and chelecpyrite and was estimated
to contain only approximately 20 per cent WOz, # it was nét
considered in the ore~reserves caleculations.

#/ All direetions in this re?art are relative te the érbitary
mine meridian, which ia 24° 40' megnetic.
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The ratio of the totel weight of samples from easch reof to the
total welght of concentrate obtained from them weres alep taken
into consideration. These resulte are shown on plate 1.

The portioas of the samples oblained in the first
quartering were made up into 9 bulk samples representing various
gsections of the mine. These wers assayed for WO fantaat-

| The results of the sampling are ahown on plates
i, 2, and 3 and may be briefly stated as followsie

Gl '“ &
ary oy

3 £
gl

‘ yele Average width of guartz 13.8
inohes, average rec

) panning Lk per gent. concentrate sasay-
ing 87.6 per cent, W03 3.7 per cent, Bi and Q.12 per cent s Cu.

This is eguivalent t072,98 per cont. WOz, Length sampled, 370
fest. Bulk samples representing the aéu drive (leugth 230 feet)
assayed L4.9 per cent. W0z,

ov

t leval, Average width of guartz 13.2
inched., average e W by paaning 4.6l per cent. comcentrates
assaying L4l.94 per cent. WOx, 2.96 per cent. Bi, 3.30 per cent. Cu.
equivalent %0 l.94 per cent’ WOy, Length sampled 290 feet. The
bulk sampleghepresenting this l8vel assayed 2.48 per cent. WOy,
The wrecovery by panning ia thus 75 per cent. of the value obtained
from the bulk sample by chemical assay.

The whole of the above ore is considered to be of

minsable grade.

s Level in samplmg this level, which was
390 freet in length was found that over BC per cent. of the
total tungaten present was coafined to a shoot 175 feet long in
the western part of the level. The average width of gquartz in the
shoot wee 17 inches and the average recovery by panning, .63 per
cent. concentrates assaying 68.5 per ceant. ﬁmy 1.81 per cent. Bi

and Q.12 per ceut. Cu, eguivelent to L.55 per“cent. WOx., A bulk

sample representing m 70 Soot length of the shoot assafed 4.9
pear cent. W@s. :

) -3 gvyel. In the sbove ahoot on this level
(length 200 feet) the quartz averaged 19 ins. in width and the
recovery by panning averaged L.79 per cent. concentPates assaylng
51.34 per a&nt.ﬁi?}; 3,95 per cent, Bi, 2,20 per cent, Cu, eguivalent
$0 2.43 per cent. WOwx« The bulk samples representing the same ore
assayed 3.24 per cent WOz(mverage). The recovery by panning is thus
75 per cents of the value obtsained from the bulk sample by chemical
assays It was not posaible t0 sample some sections of the vein
whioch had been underhand atoped for s few feet below the 135' level,
the gﬁop&n baving been filled. These sections were presumably highe
Erade,.

The average WO3 content of ore from all parts of
the mine a8 found by bulk sempling was 3.5 per cent, W03 and the
average of No.l shaft workings and the mein shoot in Fo.2 shaft
workings obtained by pan sampling was 2,90 per cent. WO3.

The distribution of values in tungeten~-bearing veins
is normally erratic and the FPloneer veins are no exception. In Ko,
1 shaft workings, 64 per cent. of the total concentrate was obtal ned
in 4 out of total of 38 samples and in No.2 shafs workimgs, 60 per
cant, of the concentrate wers obtained from 7 out of a totsl of
44 samples taken during the initiel sampling campaign. The portions
of the reef giving very high valus were check sampled. This
digtRibution caused Bome unessiness regarding the caleculation of
average val ues, but it was found that if the high samples were cut,
a figure well below the mill recovery was obtained. A large
propertion of the mine output of concentrate appatently comes from
rich patches of ore comprising a few tona oaly, which may yleld a tor
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or more of coneentrate. Thus 1,86Y tons of ore treated for the
year ended 30th June, 1943 yielded an average of 263 per cent.
concentratea, The dilution by barren rock was approximately 50

per cent. so that the rceovary from the quarts was approximately
3¢3 por cent., conecentrate This compares with a sampling

average for the whole of Ko. 1 shaft workings and the main shoot

in No.2 shaft workings of”mw per cent. concentrate of similar ghuik,

It will be noted from the prededing statements, that
for the bottom levels (sulphide ore,) the recovery by panaing
amounted to about 75 per cent., of the total tungsten content of the
bulk samples as revealed by chemical assay. Jimilarly, a mill
teat showed that the recovery of WU waa approximately 65 per cent.
Sampling indicated that the tailinge dump contained Q.65 per cent.
Wl

5&

Considering the various results obishned, it is
believed that the average of the reefs exposed in the botiom
levels as obtal ned by pan sampling are & relliable, perbaps slightly
conservative, estimate of their recoverable tungsten content. They
are slmost the only indication we have of the ore that can be
expected below these levels, and Ore reserve calculations shown
on Plates 2 and 3 are based on these figures. Cnly reserves of
guartz are shawn as the dilution factor will vary considsrably
with the t.vpe of mining adopted,

vhen the Government handed back the mine to the
leaseholders at the end of 1943, there were about 300 tons of
quartz containing 2.0 per cent., Woy developed in the main shoots
above the preseunt levels. It is probable that some of this ore
has since beon removed and the future of the mine depends on
extensions below the present levels. The ore rescrve calculations
shown on plates 2 and 3 are those estimated to be present to the
proposed 235 foot level., There ighnly limited direet evidence
that the ore-ahoots continue to this level, No.ljinclined
shaft (plate 3) has been sunk 54 feet below the 135 foot level and
falr values were Obtained to this depth while a dismond drill hole
intersected Mo, 2 reerl at a depth of 300 feet below the collar of
the main shaft. At the point of intersection, the reef was 12
inches wide and contained 5.5 per cent., WOz(scheelite) and 1.13
per cent., bismuth in the form of bismuth saUlphide, The individual
veins which are narrow and have & limited strike length cannot be
sxpedted to extend indefinitely in depth, but there 1s no reason
gggagyygaa that the veln system would not extend to a depth of (say)

88l

Taking the widths and grades found on the bottem
levels, it is estimated that the following quantities of ore ceamld
be reasonebly anticipated to the proposed 235 foot level,

wuarts Grade Tot.“oncs. Grade of Total WOz Approx.

Ions. ¢/c Councs, _(Tone) _ _Goncg,  Toos, Value
at 110/~ per

unit

L.
39350 Lol 164 4l.94 69 385000

Purther ore could probably be develoujed by extending
the 88~foot and 120=-foot levals to thn eaatward.,

Quarts Grade
de of
Tﬁna. ﬂ/a ("on(‘aﬁ@%obonGSG Gggﬂg&i&“. T8t31 WOJ me.

Tons)

h’&/
3,000 4,97 10437 3.9k o> —&ﬁ:&eﬁo—-



e b o G ODBG. Tot, W Totel Value
Eﬂl ﬁimz. M gt 110/~ per
» | ' anit
8,550 2077 145,85 78,000
RS2 Lapikd L “M*)

bueliler tennages of tungsiensbeerin: %:mm eould gertainly
be woen outside the limits o¢f the maln ghoot, Thus, sume ope
remains in She stope sbove the eastern part of the 8BS foot lavel,
Howsvew, the reaf nopmally has & maximom width of 9 fnches and &
goad deel of ehalessite is pregent, As ghown in plate 3, the
1530 leangih feel of rosl eXpozed lomediately sast of the maln
shaoot has an averags width of §.3 Llnches and & grede of .71

¢F cent concentrates, Lest of thie agein, in the same l¢

¢ reef sveraces 5.6 incnes in Width over & leugth of 80 Tu
and yislded sn aversge of 6,1 gongentrates assaying 83 per cent,
W.e Some ore could probably he cbtained by wiksrhand ateping
:‘l‘r%m shis lavel. The ehaleceite, whleoh suntaminntes the
congent »ate Tpam thin seation of the mine, eould be sapoeicd to
el out at 80 to [0 Noed bolow Yha levels X

As shovn on pletes B und 3, the Hlometh contead of the
conesnt rates wbtained by penning ePefdos the LWwitonm lovais varied bete
gosn 3 and 8.8 per conl. The consenlrules from $ie mill ususlily
eontain ® %o O per cend. Dlammtl, Two mill eests shoved Shel
“he Dlamuik recovary wos bout 45 par cont and 1% WL alge
found thot the Lailings &m? gretageldy by essupling Ce.i0 per ceot.
B, It therafore nppaers 1101y thal the min of ulne ove
avoresen syprexinetely 0.8 por eomt Bi and Sl lesc Slen helf
of this iz nowmwlly recovored by tebling the fliaed extreebion
of Plameth foom the coneenirate ls estimmted tu 1w %wmtm
66 pep eont, Bissuth sulphide ls prosinent vheps the roufs are

@zposed in the deaper workings <F the mine.

Bastaons Congnn Jldng Ope Logst grifdon

Ag shown on the accompmnying plens epnd eecticns thore
B¢ & number of foabures pilebing to Lhe westvard ol angles of
45 %o 60 degrees. These features includese

3¢« The sagtern ¢nd of veln 34 (Flotes 1 & R% |

8. The locus of intersection of woing 34 B (Fletes 1 & 2)

B, The locus of shange of dip vrod stirile (Fietes 2 & §)

4, The cpstern lindd of widlbs greater then 45 inghes izxam 8)

8 The trece of the Lnterseciion oF the peaf {losure with a
siven bed of sendutone (Flate 8)

Mg Hoet o the sbove feptures result from the faot thael the
strege whlich seve rise to the flsspling pow ccewpled by the reefs,
vwee relieved partly by open breske which eroesed the bedding

we of the fine grained saudstone for nmg%e at angle of B

o 16 degrees mlong the alrike snd Lrom § S0 &Mml down the dip,

anel poartly hitmvmm ulong wae beddlog %&Wﬁa thouselves. The
open bresko dip more Fletiy than e beddlog wrd algy heve @
siore sgutherly stpike vhen feeing weptes Those oprditlicns pesult
in g vesterly pitek Zor the interseetion of Ghe bposkey and the
bediing plunes. Sy LT ;

& coval@erable pert of the high-grede oreeshoot in Bo, B
pein (Flite §) cooubs wiare Bhe Llssur: ube en eplidiorite
smphibolite) intrusions In this awzf{otmt roei, flesures tend to
ke open and the peel e obrenply devel v§ * ﬂ e puspooted ;
during the ﬁ@uaam exsmdoablon Shot Hoe £ viln was paesing :
entirely inte sghibalite at depid and this wes sonfirsed by Arilliing.
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At both the emstern and weatern ends of the 135
foot level, Ko.2 ahaft, (Plate 3} the reef tends to split and
diminisb in size where it enters & dense guartzite rock. The fall
in vein width ag the easstern end of this level 18 disconcerting in
view of the relaiive continuity of the veln in the 838' level abeve,
The split mey be of & temporary nsture, but for the present has
been regarded &8s the limit of the shoot.

Taking the above factors into account it was
concluied that the ashoot of ore reveamled by sampling in the No.2
ahaf't workings, would be likely to pitch to the westward at angles
of 45 to 50 degrees. Assuming this piteh, a drill hole wes
designed to intersect tihe shoot at 8lUK., 890H., Reds 700300'
below the collar of the main shaft - (Flate 3). As previously
indieoated this digmond drill hole wae intersscted high-grade ore,
thus strongly supporting the conclusions resched above.
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