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and jllstificaticln for ttle ac:tlAal

the E. L.

pot.ential

TtH? ar'ea al so

area enlbraces proven

"m a.ppl icat.ion for' a RETENTION

Tasmarlia Mines L.imited elects to

(El. 1~5sqkms).

.1990,

a.pplication are summarised in the present

addi1:ional r'eserv(~s of f?£.h~el~.te...Q.r.':.-f!i.

~;;.ubmi t

A review of past Tasmarlia Mines l_imitecl

work plus results Of) t~le ar-ea ifl questiofl,

d€:.~po'~;;i t. s (.")f both magnet i tc? and ~Qll a_stJl.rJJ~~e

wt\ich at the present time could not be

In vi.ew of the inlperlding r"ellnquishnlent of

E~.;p.lOl"-dtiCJn L.ICE:.1nc:e.\ 1'7/6B on :~:'r·d N(JvE~mber-

This proposed R.L.

commercially developed.

irlcludes strong geological

l"ICENCE over a selective area of
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The area under application for RETENTION LICENCE status by

l"asmarlia Mines Lifnited is:-

Specifically delineated on accompanying Plan N~ l/RL ar,d

shown in Figure 1.

In size encompasses 8. 15sqkms, situated imnledlately south

of Hampshire.

I
I
I

The RnL~ bounda~ies conforn\ to the 1,000 metre grid

cO'-'o~dinate system.

1. i ne

I
I
I
I
I
I
I
I
I
•

"Lies" entirely WIthin the current Exploration L.icence 17/68

ar'ea, specifically within the north-central section.

TtlE R.L. southern boundaries are contiguous with Existirlg

Consolidated Mines Lease (1371P/MI surrounding the current

minir\g operations at the Kara operation (Figure 1).
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~ JUSTIFICATION FOR THE R.L. APPLICATION

The reasoning behind the current RETENTION LICENCE application is

essentially to secure title over two mineral deposits and additional

areas of potential reserves which have in the past been delineated and

evaluated by Tasmania Mines Limited, and ones which at the present

time can not be economically developed or mined.

The two deposits and additional areas of potential reserves are:-

HAMPSHIRE MAGNETITE DEPOSIT

This deposit of magnetite was originally discovered by the

Tasminex N.L/Anzeco J.V. in 1972, and since that date has been

both delineated, and more recently (1988/89) the most northern

section of the deposit has been investigated by evaluation

drilling.

The occurrence is a near surface magnetite deposit,

grade Fe content (in-situ 52% Fe) and one so disposed

of high

as to

readily present itself for open pit mining with a low overburden

stripping ratio, and one within easy access to existing bulk

handling facilities at the Burnie port. The most northerly 125m

strike extent of the deposit has been drilled and evaluated, and

a total of 158,769 tonnes of high grade~.56%·:~magnetite
indicated geological r-eserves have been calculated. esOL,rces of

magnetite over the entire strike length of the deposit are

estimated to be in the order of 500,000 tonnes for each 10m depth

extension of the deposit. The development of the deposit will be

deferred until the current Kara properties magnetite mining

infrastucture is further established.

- 2 -
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irlvEstiga"tior'ls arld marketing eva].uatiofls.

Mines L.. IA\i.ted sirlce 1985 to tile CIJr-rerlt

wollastofllte cal'

Inve5tigat~lons

metall ur 9 i cal

A Rlarkatable p~oduct

d~:;r,te"

berleficiation and fllture

d,i.lling,

by

mappinl],

achieved

geologici ric J. udf-::,cih':'.\VE

of

I
I
I It. admitted f~·a.sibi 1 ity studies

would be

devl.;·:~.l. ()pm~'ni.:. r1eed to be finalised,

I
tEC'c:hrli ci-'\l

defE~r'red unt,i .1. ~,uch t.ime t.hat. the c:ur-f'ent.

t:E'rmpor·~u-i 1 Y

sc::heelite/

I
ma(Jnf..~t i t.e

positive cash flow.

put a firm footing witt) a

I
I Ttle Retentiofl Licerlce a~ea would irlclude potential

and wullastc)rlite.I
a], Of'll] strike from both the above mentioned deposits of ma1.:jIt E'rt, i t(i'2

I It WCILIld also include ground cover" 'i. ng

I
of t.tle blocked out. r"e~if~rVt?-s at b(Jtl"1 t:he L_ocatior1

I
I
I
I
I
I
I
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I l'~lis s~~a~n 20rle was discovered in 1972~

irlve~;tiga·ted dlJrirlg a number of differ"ent exploratiofl

Mines Lilnited 1988-89.I
naolely Ar'lzeco/Tasmine~ 1. f'i7?-' 7 4 ~ Mc:.c I nytr-e !""Ii nE.~s/Ta'!:"mi ['IP';'( 1 Cffj:~---8{]' ant:!

2 10(-(0 a fL,ltlAre source of magnetlte supplies to Tasmania ~lir'leG.

qrad.~ C:IUd, 1 i t.yof high

It obviDusly wIll in th€·:::, +ut(\~'f:\~

tt1e depQ5~,t could be classified as Of'Ie

utht"?r'" magnf3:lti tEl depc:.si t.s such as ~:ar'a S()uth ,::tfld r:::";.~I'-d Nu

~)it mirling potential.

with

and c)·f

I
I
I
I

The-

P i'" E)SE~n t.

OLCL.lr'~ in the E::~;{ tr-€:.~me nor-th

w~stel'·n lTii."1Y'"q i n of

t.h(-·::

t. h C~

~iam~)s~)ire gral'lite stoc~~

I ~;:i :i. rj 'i n C;",j •

S()lJth of the Hampshir'e r"ailway

c.: omb i It.:, t j. onby

ar'l appr'cJx:imate 20-25m willest.ock by

m.':.-\qnE't:l. C

ha,::,-, been

of 480 nlet.r-es~ arlcj

~lanlp!~hire gr"ar\lleo·F t tv:~

~;t.I" i kE~I
I

I

of tt'le deposit to one (Jf irldicatf~d geological, r-oser-ves

1n-·sit.u

.D~'ilJ.irl~~~

('ecent 1 y

Dr!11ii1g to date restl"icts

125m o-f ::_,~t.t--J ke .(.frIlled

Ti'-!~:~ lnCJ::;'l. I'l(]r-th(·:~r·l y -:~iF:C.t.i on OJ t.hf'! depDsi t

t.(Jt,-::~"l FE': -.../all.,lE-.\::~I
I

I
I
• - 4 -
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I
G...t~,_:? _, __f)~1f.~.~._ .tJ...!!-.Y.~_. J~U..T.I:L .Tas.t'!. I Ng~ ...J~,b~.~" ..t

(1972 - 1974)

of sctleeli,te In drair1age.Hamp1;::.hir"E-::- •.

magnetite skarrl z()nea

Follc)w up samplirlg discover-ed the preser)ce of

I
I

over"

p ar- t.

and

sUY'"face e~{posedwh i c.h W~\-:;:,

(rer:onnaissan(:e) ~

I
I

I
st,,··t kf: (11 st2nc:e~

25sayed ·For W0 3 content.

d,-ill"cI dC"pt" Df

anomalous values were gener"ally in

28 holes with a total

were aSisayed at 3 feet

other'

toti-:\l ,

but

Sampl e~;,

lOOOppm,

.1010 fel·'t."

Df

I
I
I

potential elf ttle deposit tJecause of the above limlt

Yall~es and weathereci natur-e of the defJOsit.

t.he t.ung5t.1::~n

I
I

Arl2eco terlninated any f Ltr"t.her" i nt.er"Est in

of WO'"

I Drill 2uger results are c1oc:umerlted Appendi ,,,, AI"

I
I
I
I
I
I
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I
CJ__,_} l't.'J NT.YBs...tIJ!'-tES__.i.l:l..l,L'iTRBI,.J_BL _E_IY J~IP_

<198~; -- 1985)

IJ.V. WITH TASMINEX N.L.)

I Ttle t.r-lle extent e)f the Harnpshir-e !~agnetite Skarrl Zone souttl--east

I oLltlirled by AI,Jzeco was delineated by detailed gr-id grotJrld magrletic

5LlY-veys l:o"lpletec1 by M·~Irltyr~ Mj,nes dIJf"i.ng the period 1983-85.

I C5m inter-vals) wer"€;? Y"un Dn

I syl,·fclf"m ·f r' [Jm L.oc ,=\1- i ~Jn

aCI""ClS'S

L5 to

i:he ent. i ne

Hampshire. TI'lesE:?

limb of t.lle

the Ordoviciar1 Transitiorl Ser'i.E~s along the {or-e

Pl.eaS8 refer- to Pldl1s 5/Rl. and 8/RL.

the Hampshlr"e magfletite skar-n

m'::'~.'dnet i 1:1,.':'bu,- i eelofdisposition

::::::onE'S within

As a result of this wor'k,

designecj tCl i~lvestigate trerlds arId

I
I

delirleated ar'ld proven to be of far- gr"ealer magnitude (48(lm

I
I

,,-"'"c.C\.ir·~3.t:"f..?ly

sty"ike 18ngt~l) ttl~n previously anticipated~

detail or1 PIall N~ 3/RL.

Its extent is oL!tlir'led lrl

I
I
I
I
I
I
I
I
I
• - 6 -
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I
~l, ~_TfLSJjB1'-I1Jl__ !':Lit"-.£~LJ,.._tl'JlJJ::J~

<1989 - 1990)

I
arId acc:ess for a 5~lallow percussion drilli!lg [Jrogranl,ne tCl

:i d ('~<::l.lt.he

of

p Eor'·· eCi itted

SE~ct i on

the Hampshire Railway sidirlgo·fju-:;~t SL::uth

nppor-tuni tyI
I
I per"cus':=.;;i on holes were drilled \Jsing ttle Tasmar1ia Mir18s Limited

shed]. ow

Tamroc. k

anc! 9() !~;amples we~e slJt}{nittedI
rninE~ r" i 9 u

h(Jle~~,

In total 495~5m - average hole dept~l El. Srn.

dt-i 11 CCJl1.:=o.t' r~MG co-or-dina't(?':::i.

l()cat.ions~sitedr'i 11

logs and assay results of holes drilled and

F'l an

·fc)t- toti,;!,], F--fl and WD 3 i:\naly-:.-;is.

I
I
I

The zone could be delineated over- a i25rfl stt--ikE.' dis-t.;).ncE:.~I
~~. V,,;II'·y high

c: un -F i ,- UlE:d"

yY-ade magnetite skar-n zone (40-60% "total Fe v;':llu!::~s) was

r-eser·ve!~/t(1rlI1ages have beefl calc:ulat~d~

I
I

over- a width ()·f between 18-42m.

As dO(:unlented in the E.L. 1.7/68 Annual 1- clll c:.iftJi nl-d

I
Irldicated Geological Res2rv8s:-

T~le deposit 15 oper1 endp(::1 alurlg strit~e tCl both tt1e NW ~r)d SE

lrlusecl1 imi tI
I

I It is UI2\ t. the pc~t.E~rlt.ia1 0+

480m strike length of

I
loagr1etite ove~ ttle

deposit would total

above

500,000

er,t 1 ~·e

tDnneb for each lOm down

thp

dip

I
f.·~:·~ti;"?flsion of t'.hI0 ~:~()n(;;;; from <:5ur'''facr.~~

• - 7 -
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1.~·f~r:)lA.t ,(-..t 9J • ~l

I
vH.:W k Dj"; c\ bu.l f'

':'/I...d:. b. y t. h ('.::0

separ'ation on topsi7e material of O.lmm a nla~ketable product

(Ap p",rKI u: A4).

.<:;ch i evc~ab 1 €~"Fe65~1.of~.~ CUIlCl~flt:l"2tewithI
I

I (Appf:~r;di >~. of th!;? at tt1is IJarticular

I
St?ct i Dn of skarn negat.ive WO~

dUCLiHlent.ec1 lr; e.Q.P.....f.?ndLi..-~ results wefHe ne-gat.j,ve.

SlIr'face samples of nlagnetite skar-n fr"onl ttlis

locatii:ln wer'e collec:t arid assayed
I
I

f')J. ,!,_",O dur' j n9 19139,

for" possible Au anomalism. As

I
I
I
I
I
I
I
I
I
I
I
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Wollastonite occurrences were known in ttle area

licer,ce long before its e$tablishment in 1968.

encompassed

Howevt:~r ~ it

by

has

I
not been until the period 1985 to the present date that

~lave tleen under-taken by Tasmania Mines L,_imited on the commodity and

in t~le central sections of the E.L~
I
I

it~~ potential.

The occurrences are fourld

Dutcr··opplng in L.imestone Creek, lkm

approximately 3km BE of

south of the Hampshire-Upper

Th~ sur"rounding area

I
forms part of an active forestry project managed by Associated

HoI di ngs-,.

I Ttle deposits of wol1a5tonit~ were originally investigated by the

Survey (Hughes 1957 and Longman

surface examinations

Mirles Depar-tment/Tas. 1961 ) •

comp 1 E-?ted

dr-i 11 ing

concluding t.he

have

sampling,

o'f "wo11iiJ,stonite I"ich

sampling'Jand

Mines Limited

deposit

mapping,

tonne

Tasmani~1985

Ge01.

geologic

olle million

Since

of

m:~\ter·ial" ~

Pf'"CJgt''' amme~-~

They completed

potent.ial for- a

I
I

upgr-ading and marketing reviews.I
(percu5sion/diamoncl dr'; 11i"g), tF-.?stwor- k, bulk SamplE?

I ThE! E.L. 17/68 wollastonite occurs in metamorpt'osed Ordoviciarl

il1cllAde horiz{)ns or" lenses of wollastonite. Orle

conc:er"n was t~lat the wollastoni"t~ tlc,~izcrls would be

marbles and calc-ofThese consistLiinestorle sequer1ces.

init.ial

silicate be(:ls wtlichI

ancl more dE?JinE:.,>atE-'d sur"fac.e geologic e:·~,:,\minati[Jn~> t.ended

Prelimirlary analytical/mineralogical work although not

cal c.--

bLl'l (ir'i.1.1 i ng

to dlspe.ll

Pldir"ty"Dther"with

n()n'-wollasttlnite r'ict\ caicaraulis t'lor"'i20r,s~

thickness

this \.o,lOr-ryR

·c::.ilicat,e urI
I
I

discQuragirlg establis~led both a signifi~ant pyrrhotite content within

I

• - 9 -



Agalfl bulk scale lnetallurgical t~st wor·J~ (cr"ushing, grindlng, nlagr1etic

the

70.5ro

of

Response was

W<=l.S

calculated

America.

having

Europe and North

was er'l(:ouraging and lndicated that a pr"OdLlct

the sample

t.he diofJside/calc:ite c:Onterlt

produced sample of wollastonite has been forwar"ded to

and that

f 1uLat 1 on)

e;1.8'. Df

bLlt enc:our"aging enough to justify initlatior) of future full

bllyer'~--; in Asi a ~

ThE' final

0" I ..

wollastorlite content was achieveable.

potent i ",1

vat- i abl £~,.

- 10 -

S~?P ar- a t i Cli") ,

CDnst. i t.Ltt i nq

scale feasibility studies on the developmerlt ar"ld extractlorl

richer near surface tonflages of wollastonite.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



~'jad co/npleted investigatior1S in ttle area prior to any detailed wor'k by

T~smarlia Mines Llmitedw Th~ former included:-

- 11 -

t.he Depar-tmpnt o·F Ivlines ':H1d Tasmania.n Geol SUf"VE:-?Y personnEd

the

within

425017

limestone around

1961, Longman carri~d out a detailed sampling programme,

mapping and some ttlin section workB

1943~ Thomas and Her,der"son invested the Limestone Creek ar"ea

for possible production of wollastonite~

1950 and 1957, Hughes sampl.ed wollastor,ite material

Limestone Creek.

1924, Reid mapped large areas of

headwaters of Limestone Cree~~.

Both

\)AJ t ,.'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
i::;.:;?,-.::;;. __T6l;!ftB!'!1!':Li"!J N@__I"JIjLT_ED,...--= t;1<£'.I"QBfLLHIJ'LJJ'JVE.SUJ2.6.Il.Q!.'I.P.

<1985 - 1990)

area was completed by ZETETIC - consulting economic

Their- work was

I
I
I
I
I
I

(CONSULTANT GEOLOGISTS)

The initial assessment of known wollastonite occurrences

Li I1H~stolle Crl:-1ek

geologists - during the period October/November 1985.

preliminary and consisted of the following,-

L.iteratllre review.

Regional mapping to set tt,e Limestone Creek

geological content.

in

in

th"

its

wollastonite occurrences.I
Detai.led geological mapping of the Limestone Creek

I Topographical survey of the area encompassing the wolla·-

I
I
I
I

stonite mineralisation and part of Limestone Creek.

Their work recomnlended that a Inore detailed appraisal ir1 ttle foroj

of drilling should be completed at the deposit.

81lP_""·"ii,, B1 summar-ises wor'k completed by Zetetic.

._.._.J.'1INE,ri€!.bJIG I CAL /PETROLOG I CAL.__v.LQBK

I
I

f':-;peC:l men wnl1 astoni tfo~

mi scell anE'(")US",

roc k samples wer"E;' coil ec-tecJ f r- Dill t h[.~

and ie.og et h ",- with selective d,- i I 1 cura

cal cv·',::.;i 1 icatf~ rock ',;;ui t.lo?S f!'~om variouf.>

17/68 (emphasis placed on Locatoin L5

I
I
I

•

and k,::l.r<:::i !\Ior-th f"1acJrle:-tit.e Anom~~ly) we~-e submit.tE"d for- mineri:.ilogical and

petrological examinatiorl to W. Fander, Central Mineralogical Services,

AcJt:~l ai de.

- 12 -
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425019

I
I)ur' i nq the followir'lg surface work was LOn\flleted at t~le

I ~\lo.ll,,;,',,-.:;-l::.()i'~i i:.E' uCt:.:.ur'r<en( es~--

I
I
I

The initiatic)n of recoflrlais5ance gecllogical

Lirnes"torl2 Crr-e~ ar'"ea, arId detailed Rla~)pir1g

wollastc:Jnite deposits.

me.pping In thE'

o'f l. dent if i cod

silica'te tlorj.zCJns. Salnl:)le Nos L_ST/I0 to L.ST/2CI wer"e sub­

mitterl for chenljcal arlalY5is~ arld ttlese are stlown as

I
I

Surface samplirlg (If wollastoflite outcrclps and ot.h er cAL c-_·

I
I
I
I
I
I

Nirle stlallow pel~[:lASsiQr\ tloles (Nos WL.l to WL9) were drilled

dllr-lng Jar"\uay-y - Fetlr-umry 1987. Ttle ffla)~inlUm t"\ole depth was

321jl~ arid tCltal drilled metres was 18'7mu

drillof

0+

1'·· t-!SU 1 t '::~

t1u·l:.CI'''OFI

Dr:>pdr· to. m(~n t

1 t.(~mi ~:,es

by t hE:~

wo.l. 1 a!::it.Dni ·i.:.e

Dllring ttle C:OI,Arse of this drIlling,

fDur kr")owfl

ou.t.l inf::\c~I
I

I
investigated (Plarl N~ 7/RL)

I
i i ) Diamorld D~·illirlg:-

I
DLI.r· i nq (·~IUqU~.;t/Sppt f.:"mbel'·

NO~i 519 and 520~ each of

t.wo rid 11 hull.~·s

• - 13 -



at the

!5cal e

samples

21:1. ·~;Om ,

C:lDr-don

425020

benchto

to aS5e::;s

inv2stlgations and

C:l'O dov 1 C: 1 2.n

as=,ay r'f2sul1:.s on

DOM519, 3u()5m to

t. h£~se

(1'1 i d 1988)

al t.er-ed

ir"Onl sur"face exposur"es

<:.ubjc"",cted

j, n

the work

was

tests and miner"alogical/(:hemical analyses by

of Mines labor"atory persoflf1el, l."Buncestor'l.

C,.'eE'k

WDll <3.stoni -I:.€-:.o

Tt18 pr-ime llbjective of

- 14 -

Gr"}nd (ball mi 11) tD roinUlEl 600 micr""c.")n:;;.

B.I?.llf~Qdi :~__B6 ciocl.lrnent.,::~,; detai 1 5 of

thr7.lir" t~·esults.

mf,?talll.wq i cal

thE" Department

Jones wet Inagneti"c separati()rl~

possitJle tectlrliqLJBS pf L~pgradi'lg ttle O)alerlal to a

wl3],last()nite corlcerltv'"ate 5tJitabie fC:lf" economic:al evalLlatiDI'l~

The test wor~~ r:onslsted of tl10 follow),f\g:-"

BottI hC11es wer'"e 'tern)inat~(i

Cr'lJshirlg~ gr-irldiflg arid ~'ligt\ irlter'lsity Inagnetic: separation

test wor~~ was con)pleted by ABERMET~ Burr)ie, on a bulk sample

of wollaslolltte. Follow IIp ct1emical/mlrleralogical test wor'k

on the variolls magnetic pr'odLlcts was maeje at the I)epartment

of Mines labor"atori,es, La\Jrlce5taI1~

{.~ ".?Okq

L,i rfH.,.-:?stC)rlE'

BJdJ2~~~ld,.L:~~:.._..H;} pl"·OVl de'!:;, dE'tdJ. 1 <::i n·~

(Jf coY-e fr"OAl tt'lese holes Q f1amely

arld DOM520~ 2.00m to 40.00nl.

0, I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



I
I OU'-:'J

I
l\iOI'··;-"·m~\gri8t i c ~:iutl J ec. t. ed t(] calcit.e froth

I Flotation tailirlg p,-ocJuct (wollastorlite cuncelltrate)

I
I

s\Abjected to silica froth flotation.

Products ar~ submitted for ctlemical anaylses (rlrimarlly

I
F~·t·(jciucts !:~ubm:ltted fCJr' miner-alogic.::\l e~·;c.\mination~

Test work r"esultecj irl pr"OdUclllg

and having a

tailflotation

thE~ samp 1 e~51 .8% ofc.Dnst.itutingI

3chi eve any addi ti onal wnll astorli 'te content conc€-.?nt.rati on Dr-

silica flotation tests of this sample did not

the70.5% wollastonite COflterlt.

conVE":nt.lonal

CL\lculatec:l

I
I

I
Ct'~emical arlalyses showed ttle foll()wing:-

(;aO 5i.2."'- Mg.Q F'.,....Q... (\..L:P.... !,~.d'-9......

Head Sampl €'", .39~ 5 41 4 ~~~ " <: 1 :::; '"' 9. 0. ~, . ..;;." ".:.

Fioughet"- Wol 1 ast.oni to?

Concentr"ate 41 5 c--:-~ 1. ~: m7 Om ~3
~., 4 0 .. 62"-''';;' . ~::" .

I
I
I Firing test (ele(:tric furnace for 6 hOU~5 at lOOO°C) orl the

conc:efltr-ate (to

I
pr"oduc:ed wollastorlite

potE~nt:i.al ) pr"oduc:ec.:i a slight pinkish

assess its ceramiC

coloured product

I
(oxidizaLion of COfltair1ed irofl).

I
r"E:sults Dn the are contairled irl

I iii) (1'78E1)

(Warman, Readings, Amdel and W~ Far1der')

I Met.allurgic.Ed tests DT"l a 5kcJ representative sample of

wollastoi1ite material f~om tt\e Limestofle Cr"eek deposit wer-e

- 15 -

I

•
completed ar,d co-ordir\atecl
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I

425022

I
I
I

Rolls CF'IJsh to minLls 300 mi~ron (Fow--Ar1Sinet, Sydrley).

Process through Wet High Intensity Magnetic

(Reciitd i ngs) .

I
Whims n(]n·-m~gneti c:

<AmdE'l} after

5l1bjected to flotatj.on

r-egr-irlding to mirlUS 150 microrl. An

I
arlj.orlic float was used to r-eject calcite~

cationic float to reject 5ilica/quar-tz.

followed by

I Th,e pr oducts

chemically.

were e:·: ami ned miner"alogically ar'ld

I F 1ot. ~3. t. i C.1rl t.ests showed that a wollastonite pr'oduct was

57.56% wollaston.te, Fanders mineralogicalI
produced, which by Amc.1E~l 51

and

chemical

70;' by W.

assessment contained

believed to be diopside.I
(~}~ ami fiat i CHl .. Tt"le remaining contaminent in the product

I 01Jpel:ldiL_B8 ~.;.hows tht:.~ r"esLllts of this t.est work.

I
I

J!!.Ql"l~Et(UJJJ':!JJ:s.._COJJm1PLIy.....f~Y I EW_-=--I"LAFWE.T SF'EC.U:.ICAT1 PNS / REjJLJ I RI;;j:1ENT§

( :l '789 / 90)

The resLJlts of this review ar"e dOCl\mented

A gerleral wollastor,ite c:ommodity Y"eVleW and

I
I

i )

produc:tioil/specifications/r-equirements

camp 1 et.E.'d.

Appenth ,., B9.

5tudy has b(,~en

A lOky sample of

by the

was upgr-aded

and flot.ation)

wollastor,ite material

H.1.r:r"u'::;"ihi ng I)

i 1

I
I

Depart.ment of

COl1centr at€:~ a

Mirles Labo~-atories

Representatj.ve samples of this

wollastDnite.

I
potential buyers of the commodity irl Nortt1 Amer'ica, Asia and

Eu,"ope.

I
•

- 16 -
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I

,I ...... {' 2 3
"it ,<. G) -'.

I
exploration efforts of An2~~D,

at

Ret E:~n t i on

successfulbeenthe yea'-5,

and delineating econonlic zorles of

re50u~ces of the l~ttar nc)rth of

believedIt is

have Dver

ore g€:-':'nesi scontrols of

The combi nE'd

ident:i.fying

tungsten mineralisaticJn.

Licence area contairls additional

Tasmarlia Mines Limited,

I
I
I

I year-s hi:\S been recogni sed the

a series of sandstones witt, calcareous interbeds

of variable thickrless (is-120m)

mineralisation ir)

Df

turigsten

controls

the Ordovici ..:\n

assoica"ted

with

specIfic:

andbodies

s~ndwictled between the Moina Sarldstorle

knowledge ofA

skarn

17/68 are associatedE.I-.

magnetite

Bed~'ill

LimE:.~stollE-:?~Gar-don

IITr'arlsi ti CJI'1

and

I
I
I

mi l'iE>r"al i sat i ::.-,n

hCJr-l:<:Dr1S (6.'gg~

arld a combination

structural controls, nab...tre of

within

bm"der" i ng

metamorphism/metasomatism) has gradually been learnt,

I this combined with the detai led ex~.c:ution of field eHplor-at.ion

,and

work,

has beerl the basis for pinpointirlg ejril1 targets arld delineating zorles

I o'f (nlner-alisati(3rl.

Devorlian grar1ite intrusive, ttle structure itself having a N--S trerldirl9

axis BI"ld gene~al regional nortt'lerly plunge from the Kara NQ 1 deposIt.

tt1e prospective metamorphosedI
I

On the Kar"a p~-operties,

occ~~r- wittlin a syrlfornl type structure warped ar-ound

Transition

by a highly va,-,able

I
Although

1:!'11 cknes'£..; of Ter"tiary basalt/sediments,

is masked

tt1e two main 1 i mbs of the

syllfor'"fn have been acc:ur-ately delineated from Kara N~ 1 to the norttlerrl

f)obs Bonanza,I The ea."st.er"n ] i mb Df the above merltioned synform proceeds frclffi

Eastern Ridge and ttlerl SUbSUI~face5

I
the .~amps~lire Magrlctite Skarn.

pr"ogr"amme to test the potentialI
I,., 1ate 1982, Mines

of buy"ied magnetite

step out d.-illi,.,g

skarns along the

I
(~a!:;tern liolb of the synform. The progr"amme was extremely successful

at:

• - 17 -
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425024

Location L5. Ten diamond dri 11 holes <DOH 326-335) over a total

strike distance of 90 metres blocked out approximately 98,000 tonnes

of high grade 1.5Y.W03 scheelite bearing are. Mineralisation was open

ended both along strike to the north and south, and also down dip.

The success of the Location L5 drilling programme obviously

enhanced the delineated magnetic trends along strike to the south and

north buried beneath Tertiary sequences, and in view of this, the

1985-86 Tasmania Mines Limited exploration programme included detailed

work at these regions.

The 1.4km strike length area south of Location L5 to the Eastern

Ridge tungsten deposits, an La tion

b.5 to Loud water Creek h karn were

~IT:~:::::::J~.ii~t:er

",,-:'spiiCcTf i-c

skarn-.

limiiJ••-gIDI:t.:rc;::;:';'surveyd

·D~erpretatio of

lQc:at~or:ls of

Subsequent e>:ploratory diamond drilling south of Location L5 was

successful in defining subsurface magnetite bodies and the

intersection of new scheelite are grade mineralisation was made at two

a,"eas. These di scoveri es further enhance the recogni sed potenti al

north along strike from Location L5 within the proposed area of the

Retention Licence.

Along the western limb of the f(ara Synform, similar magnetic

survey investigations have been completed north of the Kara North

scheelite deposits towards Location L13. (Please refer to Plan N°

9/RL). This area is likewise included in the area under R.L.

applicat.ion.

- 18 -
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I

425025

On the impending relinquishment of E.L. 17/68, Tasmania Mines Ltd

make an application for a RETENTION LICENCE covering an area of

8.15sqkms north of Consolidated Lease 1371P/M kara.

licence area embraces the following evaluated

d~?'poSits.

The Hampshire magnetite deposit.

Wollastonite deposits, Limestone Creek.

The Hampshire magnetite was discovered by Anzeco/Tasminex ,n

1972, and during th course of E.L. 17/68 activities, both above

deposits have been investigated in det.ail, and now constit.ute

evaluated reserves of miner"a!.

The Hampshire Magnetite skarrl is a high gr'ade Fe deposit~ of

future open pit potential. Its development will however, be

deferred Llntil the clArrent Kara magnetite miT1ing infrastructures

I
a"t ~:ara N~ 1 and Kara South are further

e::..;tabl.ished~

and mar'kets

The wollastorlite deposits show a marketable product of

wollastonite can be achieved, and although feasibility studies

al-ld fur'ther technical appraisals need to be fir1alised, it wOlAld

be developed at the cur"r"ent sctleelltelolagrletite operatio~'~ at

I
I
I be

can

prefe"",ble if these were delayed until a positive cast, flow

I
I
I

• - 19 -
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APPENDIX ?\

APF'END I X B

Hampshire Magnetite S~~arn

Wollastonite Deposit Li mestonE-~ Creek

I
I

LX ST OF PLANS

I

Hampshire Magnetite Skarn
Drill Site Location

Hampshire Magnetite Skarn
Ground Magnetic Survey

Wollastonite Creek
(:;£~O1 o~~ lea 1 In t er' PI"" et. at i. on

1:1,000

1 : 2, ::.i00

1 : 1 ,000

1.: 500

1.: lO~OOO

Li mest.onf-.? CreekWollastonite Deposits
LDcat.i. ern F'l an

Grol~nd Magl1e"tlc Surveys
~:::ar·~ F'ropf.:·)rt i es

l..oudwater Creek/Hampshire Magnetite Anomaly
Grourld Magnectlcs

~)/RL

fj/Rl..

8/RI...

7/RL

3/RI--

b/F~L..

I
I

I

I
I

I 9/RL Gr·oour,cJ !1a.gnt-:?t. i cs i: :i. ,000

I
I

r
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(\NZECCi

II
II

II
1)1'""" :i. 11 As<;:.;ay L.og-:..:,

Drill Collar AMG CD"'(:lrdinates

II
AL 4 lOllnage arld Gr-ade Calculation

II
Surface Rack safnples

II
II
II

II
II
II
II

(I I

mTENOJ\ A4 8HP Berlefi(:~latiorl Test WOY-k - l.ump Magrlutite
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ANZECO Auger Hole Reports (Lithological/Assay Results)

Hole N~- 26 - 53



I
-UJ
,J"~-
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I
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AUGER HOLE REPORT

425033

-------

26Nu. __

3 feet

E.L. 1/69

HAMPSHIRE MAGNETITE'OCATION

PROJECT

IOTAL DEPTH

rESCRIPTION BY _D_"R_"_KR_U_GE_R _

DATE DECEMBER 27. 1973

DRILLER . P. Mc Carmi ck

SAMPLER Reg--'----------

i .

,

I':.,':AL YTICAL RESULTS LITHOLOGIC DESCRIPTION

; Sii,~:Jle i Interva]
I I I

Ippm W I nterva] I

I
Descri ption I. :.0" I (feet) ( feet) I

;

I I
; .

II 1 0-3 ~ 20 0-3 IBrn basaltic soil I
,

I I IAt 3 feet hit basalt
I

I 1 sa'l11ole
I ! I

I

I II !

I I I I

I I ,
I I

! I I
I I

! I Sent to McPhar 21/12/73
I ,

I
I
I
I
I
Ii

1-1---7.-----+---"----+------------------'

1'-;--'---i----++-----'------------;.

I---'----+---i+---...,..---------~

I'----"-_---"-_-i+-_-"-- --;

I ,-'-----:----~-~------------;

I :'----'-------t+----'---------------c

I ~
I

)1 I'------'----+--'r---------------t\

I



DESCRIPTION BY D.R. KRUGER
--~~--------

Description

LITHOLOGIC OESCRIPTION

tan-brn fi ne gr. sand

rd-brn basaltic soil

425034
IIUbl;K HULl; Ktl'UKI NU. t.!

DATE DECEMBER 27. 1973

DRILLER P. McCORMICK

SAMPLER REG

12-21

lnterva1
(feet)

0-12

51 feet

E,l, 1/69

HAMPSHIRE MAGNETITE

I 0-3 i '- 20 I

I 18-21 <. 20 \1

I 15-18 <. 20 III,

I
interval i ppm 'II '
(feet) I

5

7

2 I 3-6 .(. 20 ~

6

ANAL VII CAL RESULTS II

1

: Sample
:.0.

TOTAL DEPTH

,,
I I II 8 21-24 < 20 21-51 Pk 'I. fine gr sd to cl-sd, II,
I

III 9 I 24-27 20 I,
I ,

I ,

I 10 I 27-30 20 I !, ,
, I I I iI 11 I 30-33 30 II I
I

I I I
I

I 12 33-36 150 I, , I,

I I
I

,

36-39 20I 13 ,
,

, 14 I 39-42 I 30, I ,
,

15 I 42-45 20

16 ! 45-48 I 30, I, ,
,

; I

17 48-51 I 30
,

I !
i i I I At 51 feet hit water table (stopped hole)i I i
,

I II Ii , I I, I ,
I

I !I ISamples sent to McPha~ 21/12/73 If -•

LOCATION

PROJECT

+--_3_+-1_6-_9_+-_7_0~11 +i --,
,-_I1_I_9_-_12_+-",_2_0---.;;-11 ,:--! --:

I 12 -15 < 20 II

•

.OU·j'." ...
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



NO. ;:.:2B__

425035

DECEMBER 27, 1973

Description

DATE

DR ILLER ......;,p..;..• ...:M..:.::c:.::CO;:.;R~M:.:..IC;::.:K.:....... _

SAMPLER -:.R:;::E=.G _

LITHOLOGIC DESCRIPTION

At 6 feet hit basalt boulder

Brn basaltic soil

AUGER HOLE REPORT

30

E.L 1/69

HAMPSHIRE MAGNETITE

6 feet

0-31

ANAL YTICAL RESUL is

PROjECT

I
I ,: Q.u -'.

I LOCATrON

I TOTAL DEPTH

I DE SC RIPTI ON BY ..:.0_.R_.~KR...:.U..:.GE:.:.R:..-- _

I
i SamDle ! Interval 'I ppm w ii IntervalI :,0. i (feet) ,i (feet)

:i 0-6

I 2 3-6 I no :1

I I Ii
II

Samples sent to McPhar 21/12/73

II
I I I I Ii . I,
i 1 I I!

I [
I ·0

I

I I II

, ,
, I i ii I, . ,
,

I I I;
I

, i i I
i I I, ,

I II

II Ili'-_l--_l...-----il-!I--
I :--!--+----'-----'i~l_-_-_----1- -+1

!-j_-l----'---l-_II !

Ii 11 I
'-----'--'--..l!..-III-----+-------1

I: II .

I
I
I
I
I
I

, •..
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I OUj()

HOL"
425036

:;0.2=.9!-__

:W~PSHIRE ,1/1GrIE",;"I,o

:.L. !/69

GAlE DEC::i';3E~ 27, 1973

---'---"- ._-

-- ""l,~ :- I
L ...... ~ • I

- ..:.. r:-:"'.2 \.... ."~ l

.1
I

il

,
d.,
1

,
Samples sent ;:0 :!c?hJr 21/:2/73

il I
II !

II I
II I
il I
!I I
I' I

I,I I

I II i
I

II !I
II I
:1

:1
1

III
I II

, --- ,
:_- ;.... '11 • I

3-6

-' "':~,o"'"
-. - ~!

.. ,,-- :
;. ' "-

' ..
- .".;~-::: . ::

~"'-""""-"""~·('·:~I :;1.'
:..I\:'''';\..''~~:, ~'.JlI ,~I

1-0-" '".,.,...
• ~J,{'l.. oJ"-. 1.1

I
1
I
I
I
I
I
1
I
I
1
I
I
1
I
I

:1



O" ',',.r, . HOL::
425037
iiO. 30 3

,-,
;,:':",1

.•.•-_.- ,~ ..• ,";-~ '.,J

- . ; ' , " -.

:: '....ys'-.-- _.-
";:.:0:.1 .• ; ....

~amoles ~ent to McPhar 28/12/73

,
~t 27 feet hit ',~ater table (stopoed hole)

I

i SasaIt

~. - .."1 .•
1',._ '-

- :: -:~ ,:,"','",

C'I 1/:'.'~
"_. _. _I' J.J

-:-:,,-.-:-- "
, ' ••• J i

'j-~
",-"'1< ;.\J

..:, ,n
.:. -'.J '::"0

:j-J - 20

]-12 ,n ,I
<: _J I,

. .., .- < 20 ill~-.!.:J

:5<3 <, 20 il
13-21 "- 20 :1

2!-24 < 20 II
24-27 < 20 II

!I
II
II
'I!,.,

!
I
I

II,
il
il
II
[I

II

I~-:- ;'.L ")::?Td

='::~C~:~·-:-:'::: '/(

1 n,~"-9'-'1

I ',',"','" "'''
.... :"" '-,~­

. ". J'~ ...: 'J ,

---- '. - ,----_...



. I
granl te I

4.25038
NO. 31
~-

DECEMBER 27, 1973

Descri pt~on

ORr LLER Po neeo rmi e:(

SAr1PLER R2g.....-:..._------

DATE

L.ZT;~CLOGIC DESCRIPTIC::

Lt tan-brn to j:an weathered med. crys.

Rd-br~ JaSol:ic soil

Lt brn basalt-granite contact

.'

AUGER HOLE REPORT

9-12

0-9

12-33

II

II

'I

jl

'II,

:1
il

!I
"

" !
,;--~-----------------'
'I :.ni:2~·Ji).1

:) ( ~i?e:)

33 feet

Do R0 :(PIJG;;:P

i.Lo 1/69

HAr,PSH I RE r~AGiIETJTE

i Int2j""/al i pf.im .; ~

I I, /":"0" \
\ ,~'-~) I,

0-3 .< 20

3-6 <: 20

6-9 -<.20

9-12 <20

12-15 <: 20

4

3

2

1

::0.

I!---+--------------L
'----:--~-.....L-____'If---+---------------I

!

O:::SCR! PIIO:I BY
-=.:...~=:.:.:..:...._-----

! i
,

6 15-1B 1 <.20 I \
I

; I I
I! 7 i, 18-21 I <.20 ,

I

I 8 I 21-24 I <20 III

I 9 I 24-27 I dO I
I 10 I 27-30 I dO I,

! I II 11 30-33 <20 II
I

I, I
1

I At 33 feet hit water table (stoooed hole),
I

I ~ II
! I,
, I

I I I II I
Samoles $ent to McPhar 28/12/73I, , I

\ I I I II
I
I ,

f·
i OtJ·Y;

I
L.CC,'T:ON

PROjECT

I ICIAL OEPTH

I
,;,':,:;[,. 'fTl C,1L H£SL:LTS

I ,)o;::J: e

I
I
I
I
I
I
I
I
I
I
I
I
I
--I-.-



1~
..
I OU.j :j AUGER HOLE REPORT

425039

NO. _3_2_

1°'"''''10'1\..h•• r'I I I

?RGJC:CT

HA11PSH I RE r·1AGNETITE

E.L. 1/69

GATi:: DEW·mER 27, 1973

~~ILL"~ ? :~cCor!11; c~<
u.. ""

33 feet SA;~PLf.:R Reg---''----------
~-C-R'?--'·I 3'1 D.R. ::RUGER

I""~"i' .1'" --------------

:1
"

,

,,
S~~:12

. - .... , : PPiil ~l.. 11 .. 2'r'l/a:

I :10. 1..:'2 0 '" "\ I __ ..... )

1 0-3 2(), •

I 2 o - < 200-0

"~I,' Ii -. .- .!.n;:2~':a:

(':"'lo""
I, • ' '·--"1

i,1 0-l4ii

il
'I

~lsd 3rn ~G i~ ~rn basa1tic ~Qil

20 Ii- 9

I
~ 0- < !
J. 9-12 I (.20 III,

I, 5 12-15 I 50 II 14-18 Pk red he~atit;c clay wi weathered granite
, I, 6 , 15-18 70 "

I'
, ,
,

II7
,

18-21 50 18-21 Pk brn weathered ~lay &granite!

8
I I . 21-33 I

I!
i 21-24 < 20 Tan-brn weathered granite
,

I9 ! 24-27 .:. 20 .
!

I
,

I I10 I 27-30 40 . Tan weathered 9ranite,
,

I I11 i 30-33 30

I
,
i , ,

Ii ! I
(stoopoed hole), ! I At 33 feet hit \1<lter table

, I I II[
, ,,

!,

! i I Samples sent to McPhar 28/12/73, ,

I
,

i I
, , I,

i
,

II ,
I II II I,II I

ill t

I:c-i --;-.-----i--..II---I--I---------II ·
I~'--~----:..-_.....:-.---"1.:.......1_..:.- ---Jl:

I

•



."
•

• 0
,

~ ,;

I AUGER HOLE REPORT

425040

NO. 33---

1"\-:"1'''1J I u!

P~\....jEC7

HAMPSHIRE MAGNETITE

E.L. 1/69

DATE DECEMBER 27. 1973

DR rLL~~ P. McCormick
" to"

~AM?Lt:R _R_eo_,. _

i
,

:1
, '""1/'1 o';--''''''L REc.'UL-I'., r, ..-~" ",,", _ _

. . ' i,i,
:~(i~Jja: Ii1~erval !p~~ ~'I

, I 1':::J.e~' :i
I:,' :.0. \ 1';;0 .. ) Ii

: 1 0-3 < 20 q
!I 0-6

LITHOLOGIC GESCRIPTION

Des cri pti on

i Ok brn basaltic soil

i art burnt red hemati te

10k brn basal tic & hematitic soil

I Ok brn-red hematite
I

6-9

9-12

"il 12-15

:1

II
II

I 760

I "" 20
i; 160
I

I 220

3-6

9-12

6-9

12-15
, I I i Lt

,
!i 6 15-18 I 750 ! 15-18 red-brn hematite

" .,,
I I I Med

~I 'WoemU'lU~

II 7 18-21 170 18-30 brn fine gr saind wi ai56iPn hem &mag,.

I 8 21-24 I no II I
j

I
I II

,
9 i 24-27 100 i

I
10 I 27-30 I 90 II Ii !

I,

i I 30-33 I , I Ltorn fine gr sand wi
l1. .. :)s:•••tl'un~"""

\
11 , 140 ! 30-33 dis;aFA hem &mag,

I, ,
j ,

i I j

I
, I I,

I I

I
,

II I At 33 feet hit water table (stopped hole)! I,

! ! I
I

j j ,

,

I 5

I 2

t :

":..-'

\1 I,
I

I I
I

'I
,, I

I I

l I I ,

.

:If---:.----+---..;i'i-[ '-Sa_m_p_l_e_s_s_e_n_t_to_"'_C_p_ha_r__2_8_1_12_1_7_3 +

II

I



.'
- -':'"-It':-~,.ro.-'~\ ..........-" ....

.~. ".-... ~---_._--------_.'..~-- .._..-t r....._-

I 0 IJ ;:!:-'.

, .......:""' ... -;'"~ ".....•

AUGER HOLE R~PORT

425041
NO. 34

?ROJEC7

I~""L ~~~"'HI U I..... ..11.... I

IiAr1PSi-IIRE r1AGNETITE

E.!-. 1169

33 feet

DATE DECEMBER 23. 1973

SA.:1PL!::\ --.:~=-e".:.... _

-,-r-,...,'" Cj-"'O'I ''','( D.R. K~UGC:K
r;:""'''~' :l , - --------------

i'J.~s C:-'"~ pti on

L:iHQLCGIC ::::C?,IP7ZC:

Rd-brn basa 1t"'i.: soi 15-9

II
!i,
"

RESUL is
! i 1:2r'/a1 ,

p~:n U
-=~,,-)1 .... -1",

0-3 dO

~ " Z 70"-0

6-9 "" 20

9-12 < 20

12-15 < 20

- -----------'"='-,...,--.,....--
.,:~~~?-

, I
I I

I I I
,

iI
,

I I I

I I
,

I II I I
I

\ I! , I, ,

Il I I II I

, 1" - 1 <.20 ,
~ - ,

! i I I Lt I, 7 , 18-21 , <.20 18-21 brn basa Hi c cl a'l
:

! I I I8 I 21-24 < 20 . 21-27 Lt arv-brn basaltic cl av wI some hemilt i ",,?
I I I
! 9 i 24-27 I <.20,

!
I,

10 i 27-30 30 ! 27-33 Lt rd-brn basaltic clavI

I
,

i II.' 11 30-33 , 30 I I• I I I IAt 33 feet hit water tabl e (stoooed hole) I,

I I iI Very near bottom of basa 1t I
, I III

I

i
I

!samoles sent to McPhar 28/12/73 I,
I I

i

,.---_.

•

I

I
I
I
1



35

425042

NO.

hem

OECEM3ER 23. 1973

DRI L~:::~ _P.:..,_i",;.;!C;.:C..:,J,;.;;""I'..:."..:.:r..:..!<'-- _

OAI::

- . ,

.. -~--..;i~~.- ;P;'"~:_;;~~";~;- -~:-~,~:::::,:~#~~_

rd-brn basaltic sail wi some
,

~ n!,o
I lJ r.

I '1 - 1! It brn lJasa tlC t; ay

,
i It rd-br~ basal ti~ soil

I Gry-brn basal ti c cl ay

I Gry-brn bas"Hi c cl ay

I Gray basaltic clay

AUGER HOLE RE?ORT

3-6

6-9

9-12

0-3

18-30

12-18

'I

II Inter';ai
1.1

l'fee 7 )'ii -"

Ii

ii
"I

II

!I

"il

II

II
Ii
"

"II30

( 20

<. 20

< 20

<20

" 20

"- 20

I
' "ppm ~'j

,

E.L. l/69

HM1PSHI PE iiAG1lEIITE

37 feet

0-3

2 3-6

3 6-9

4- 9-12

5 12-15

6 15-18

7 18-21

".",
.'v.

,
i I i I I
I I I Samoles sent to McPhar 31/12/73

,, , I

I
I I

I

! I
,

I I I
I

,

I I
-

I

I

II I I,
8 i 21-24 <. 20

I I
,

I 9 24-27 < 20 II

I 10 I 27-30 I "- 20 -- -
I I
I

I
I 11 I 30-33 <: 20 I 30-37 8rn basaltic clay I

I

I
I

i
;

, 12 I 33-36 < 20 I II I
; i I I I; 13 i 36-37 < 20
,

I I II

(stoooed hole)I I At 37 feet hit water table ,

: I I
I

I Bottomed hole in basalt
I I!

,

PROJEC7

-r
•

I
I LCCATIGrl

I TGTAL ~E?TH

DESC2l?TICN BY D.R. ((RUGER.I -----:....;.c~~ _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
II

•



Ov4J

425043
AUGER HOLE REPORT 36 BNO. _

HAMPSHIRE HEMATITE

E.L. 1/69

DATE DECEMBER 28, 1973

DRILLER P. McCormick

I 7QiAL DE?iH ';9 feet SAr1PLER Reg-=----------
G~SCRI?TIO~ GY D.R. K~UGER------------

~:;NCLOGrC DESCRIPTiON

.,'....J •
",

I •• ,

I -"::'<.1"
\ ,~_ '0/

0-3 ~ 20 :), 0-6

2

3

3-6

5-9

Ii
"

I
I 6-9

,
: Lt brfl bu~J.ltic claY's

5

6

9-12

12-15

15-13

20

30

<:. 20

9-24 \ Gry-brn bas;}] tic clays

7 18-21 30 il
8 21-24 20 II

!I i<.2033-3612

; I I

I IGray basal tic cl ays II 9 24-27 I 40 24-39
i I

I

II 10 27-30 I 20,
)

11 I 30-33 I II I20

;.--:_'3 -l-_36_-_39-+-_25-;:.11 1_----~------__+
i I 36 A \'Ient to 5 feet - 2 samp1es < 20 < 20

,,-__..,.... -+-__-:;.11 ,..1A_t_'_3_9_f_e_e_t_h_i_t_w_a_t_f!_r_*_l.d_b_le_(_s_t_op_p_e_d_h_,o_l_e_l I

:----'----..,....---411----:...1 8_o_t_!_om_e_d_in_b_a_s_al_t ~I·
!I i I
il II' Samoles sent to r,lcPhar 31/12/73 i

-it-+------'--i:I----+,-----+l



I­
I
I

AlJGe:~ HOL~ P,EPORT

425044

110. 37---

l.GC/\T:C~l

1--0 ,---
,"' I", u c. .......

:Ll\i,lPSH I RE :,t'\G~IEiI--;-E

,,:L, U69

DATe: DECe:MBER 28. 1973

DRILLER p, :~cCo rmi c;;,

::::C2:~-:C:: ~" J.~. ~RUG;:~
~, ------------

'·'MPL=R Rca-", ... , -"----------

Descripticn

II
II

~2':"'val
I ppr.1 1,/

f2ct)

0-3 20

3-6 30

6-9 <. 20

9-12 "- 20

12-15 < 20

6 I 15-18 ! "- 20 I 15-18 I \later table - basalt
,

,
II I

,

I
I

II'
,

I At 18 fe~t hit water table (stopped hole)I
I I

I

Ii I Bottomed in basalt
I

Ii
,

I I I! .
I

i I
! I II I Samoles sent to McPhar 31/12/73

,

I !I I
,

I

~---,--+--:!--I---!--.,- I
il
"

il1-~--;--+il--+---------4
'I
I



_~_~_-_O-'-""--'-'-=-_-""'-'-':..:...'_J"t~,:":""::::'l:'.=----......:-=!"='!:,.~_....:........:.::.. _

, 425045

38;-lO.

JANUARY 22. 1974

Description

So j 1

SM,PlE:R _Re-'g::.- _

DRI LLER _P_._i1_c_C_o_rrn_l_·c_k _

DATE

":1.:.yey

l..:THCLCGIC OE~CRIPTIOn

Jrk-br~

~d·brn SOil wi magnetite pebbles

Jrk-orn clayey soil wi some magnetite pebbles

'.'cry fi ne ·',hite sand

AUGER HOLE REPORT

]--)

0-.3

6-9

9-17

!/

il

il20

<20

<20

I

! .c_20

! pcm ~I

i

30 fee t

E.L. 1/69

IW1PSH IRE I~AG,IETliE

3-6

0-3

9-12

6-9

II In~er'la~

! (f'2et)

3

4

2

,':0.

PROJECT

I,
I

II
II 5 12-15 100i I II I

I I I

i
, I

I 6 15-13 I 90 17-18 I "lel·om cly-sd, ,, I
I

!
i

! Ii 7 18-21 I 210 18-24 Brn-yel clay.. -. --
,

I 21-24 i II 8 260! i I
I 9 I 24-27 I 370 I 24-30 i Bm clay wi magnetite. & hem pebbles, , I

I 10 I 27-30 I 250 I I
I I

I

I I \1
I,

11 30 500 30 Bm-black magnetite skarni , I
IBH sam01e I I I r: I I

I I I I i
I I , ! I -- . . .U

I i I
"... ....' .... ., same levelI , I, I I

i i I
II

I
I i [ I
: ,

i il I1 Samples sent to McPhar 25/1/74! !
:! i ,.

I I, \I . I

I I
, il I, I I,

I
I I II -

l I I II

•
• LOCATIGrI

• TOT';L DEPTH

• J:::SCP,i?TIml 8'1 _D_._R_._,<_2_U_G_ER _

• ( :,::7J;:>-iQ

••••••
••
••••••
I
ti~--j-



NO. _3_9_

•

som~ :naqneti te ~

sand

Desciiption

~ITr.CLDGIC DESCRIPTION

:;; .

D!: brn sandy soi" w/
1 qUJ, =• ..:. i ... :: :J~:Jb 1C:::~

!

I Lt brn sdy-clay

I 'fel-brn fine grain

.'

AUGErt HOLE REPORT

6-9

9-18

0-6'i'1
d
il

il

"
I

:1

" ..:'
HAMPSHIRE r1AGNETITE DATE ,January 23, 1974

E. L. 1/69 DRILLER I) McCormi ck, .
25 feet SAMPLER 'leI]

3'( a.R. KRUGErt

425046

!
,

In~;r"/c.l ! ppm '.'..'~
I '''';-~I-1.1.\ I, \, I 0.:; ~ .~ J

J-3 3D

"- 50~-o

5-9 60

9-12 210

12-15 4505

2

I~::~LYTICAL RESULTS

0'1 !,
LOCATION

,
I I I I

I,
6 ! 15-18 400I \, ,

I II I BrnI 7 I 18-21 340 18-24 clay w/ magnetite pebbles,
I, ,,
I

,

11
I 8 21-24 I 220

i 9 I 24-25 I 190 I 24-25 Lt brn sd-clayi
,

10 .\ 25 60 I 25 Hematite-magnetite skarni,-
IU"iT .,.lU111IJ III;

II ' ,. II ,,

I I IHard rock at 25 feetI,

! I
,

II Water table at 24 feetI
,

II
I ,
I II Samples sent to McPhar 21/1/74, I,
I I

II •..,
,

I I I, I •,
I I I

\i !
i

, I iI II I I .
l t I I I,

I-
II
II PROJECT

II TOTAL DEPTH

:;ESC::lI2TiOrl

II
II '; -:::: ~_:'""l"'7 ~: - ,",,,.- , ~

II
II
II
II
II
II
II
II
II
II
II
II
II

'.I·.'"'!~!""'''''';., ~'~;~¢Nf~'"'';'~



425047
•

AUGER HOLE REPORT ;'10 . ....,;4~0_

DATE JANUARY 23. 1974

leJECT

TOT';L DEPTH

10" ~I p-- ~'I... 1...;\ I .I. ~)l

E.L. 1/69

33 Feet

~Y D. R. KRUGER

DRILLER P. McCor~ick

SAMPLER ;..:R::..eq2..- _

l a::-.Ji2 . Inter'lul ! ppm '"
". \'.--o.\!

• "l,). 1'=_ \.0; i

II
II

Inl;er'la1
( feet)

L:7HCLCGIC OESC~!PTIO~I

0-3 Ok brn ma~netit~ soil

II! ~ br~, c; d '0";...... ,I , ay-s ~ I

• I

I 70 0-3

,2 3-;; I 110 :1 3-9

I -J 6-9 60 ,ii

, 80 i,l 9-12

I' J. 9-12 IYel sd-clay '/11 ss and qtz pebbles
. ~----'-----'----_'l:l----.::...:...---'-I--..:.--.:....-...:....----.:..-....:-.---------!

5 12-15 70! 12-15 11/ dk-brn sd-clay \1/ hem ch,ps

I II ~ I I

!Brn-blk to blk disseminated ma~netite in a
,
i 15-33

il
II<.20

<2018-21

21-24

15-18

7

3

6

, .

9
I

24-27 I <.20 I:
I

i
I

I, 10 I 27-30 I ,,20

I ,

I I11
,. 30-33 <.20I

i 12 i 33 I 20 I
33 I Di ssemi nated magnetite wi yel-grn skarn materi a1

"
.. ! I

II •.H ..III, Ie

I II I
,

I I II Mannetite at 15 feetI

I I \Hard mannetite at 33 feet
I

I\,ater tableI at 12 feet,
i II I,, . I

I I ISamoles sent to McPhar 25/1/74
,

, I
I

I Ii
•

I I I I~

I

-.



NO. _4_1__

DATE JANUARY 24, 1974

DRI LLER P. ,',1eCormi ek

SAI1PL::R Reg---=.;=--------

.-
~--_ ... _. - - .------._.__ .-_..--_.

AUGER HOLE RE?ORT

32 feet

E.L. 1/69

IIMPSH I RE ,"lAGNET ITE

425048

o :1 ,I), ,-~

~OCATION
IRO'JEGT

TOTAL iJE?TH

IC-~0r?-r~'1 ], '( O.R. KRUGE?,... '::'\",,0\..1. : ,;,Ul _

Ir-------:,;-I------------,
~::,c.L':TICAL RESUL~IS I' LITHOLOGIC DESCRIPTION

I

10'--'e...; c:., He) l

: ;:0. Ippm \'Jil
, !I

l;1t2rv i
( feet Description

1 n - <: 20v-j

I 2 3-6 <: 20

I ,
6-9 .( 20¥

il
II

0-3

3-9

Dk rn-brn maGnetite soil

Lt rd-brn sd-cl soil &disseminated m30net1~e

4 i 9-12 <20 ! 9-12 81k-brn rtisseminated maanetite

!
, I

! 5 12-15 <,20 ! 12-18 , 8m c1-sd wi disseminated maanetiteI

I I I
,

6 I 15-18 <20

·

;

II'
7 ! 18-21 .( 20 18-23 Ok arv-b 1k sd-cl wi disseminated maonetite

8 I 21-24 <.20 II

i I
I 4. 20 II I Med brn clv-sd wi abundant disseminated mao9 I 24-27 23-32

I 10 \ 27-30 \ < 20 I I,
,

I I I11 i 30-32 <:20I ,
· I I I Ii i

32 <. 20 32 Yellow fine gr sandstone wi some mag chios II 12 I
III ::.amp I-r

I

I I I I I At 32 feet hit hard rockI
!

I i Ii ! I at 24 feet hit water table, I, i I

I \! I !, ,
I

I I II
,

Samoles sent to :1ePbar 25/1/74I .
I I II

, i I

I I,

· I
II
iLt ',.};~;',:.~c,;':8'"~~~;:&,.......i;:~L>·>"-!J:"~;"~



r~- 425049

1 OUt! ~
AUGER HOLE REPORT NO. _42__

Des or; pti on

DATE JANUARY 24, 1974

DRILLER P. McCormick

SAMPLER Reg-----------

LITHOLOGIC DESCRIPTION

Interval
( feet)

E.L. 1/69

39 feet

HAMP:HiRE MAGNETITE.GCA7ION

~ROJECT

tC7AL DEPTH

DESCRIPTIGN BY D.R. KRUGER1 ------
1 Il'j

I ',' ;::;'UTIC.nL RESULTS
il

: ~~~ .... -~ \ Tn~er\Ii'.'I: 'I I, ~~,,'~, ~ ," _ I ppm,' ,
i \'.... I /':~at\ 'I' 'I'I' "u. , " ~ - ,

: , 0-3 <20:10-3 10k

, I

[I I I I IMed brn
..

4 , 9-12 , 50 I 9-15 ol-sd \'1/ same magnetite skarn

\
I I i5 I 12-15 40
i I

I
,

I
6 , 15-13 I <.20 15-27 Lt brn very fine sandI I \

I I I I II 7 I 18-21 < 20 I
i I 21.-24 I <20 II 8, I
I

I I II
i 9 24-27 I <20
I

II 10 27-30 40 27-30 Med brn sand
I

I IMed brn '/ery fi ne ol-sdi 11 30-33 20 30-39
i

,
I 12 I 33-36 <.20
:

I I Ii 13 I 36-39 < 20
I

I I ITan resistant! 14 39 20 39 sandstone
i",n ,amp I" I

I
I

I I I AtI ! 39 feet hit hard rock: I
I

I Ii At 30 feet hit water table.
I I

I
!

I I:
i I Samples sent.to McPhar 25/1/74 -,

I I I -

l

I i"" 2 <20 III II D~ s~ar~"3-6 3-9 n brn sd-cly soil wi ~aqnetite ,.1:-:-..;c.3-'----'6O"'_~9 -+---=5'="0--i!-II-=--::.-+::.:.:...;:.;..:.:....:..:::...:.:..i-:.:.::.;.,;-=...;;;;:.=~:...:.;.c:::.;..;.;-----i

1
I
I
I
I
I
I
I
I
I

--_. -_. -'--~~--'-"""'----~.:'o' ...,.,'""""--.,.-,.--------------.- .._-
~ ., ..... ,.

R~'·'4,{';-;::.i.~!~ti1'~i~



SAMPLER Reg--"----------

HAMPSHIRE MAGNETITE JANUARY 24, 1974

NO. 43---425050

DATE

DRILLER P, McCormick

AUGER HOLE REPORT

35 feet

E, L, 1/69

• • 0 ' 'ri"OCATION
I PROJEC"i

.TOTAL DEPTH

I DESCR! PTI ON 3Y --=-0.:,:'R.:.:,--'K:.;.RU:.:G:,:E.:.;R _

Deseri pti on

LITHOLOGIC DESCRIPTiON
•

1 ,'~,':AL ~'I;c.1L ,qESUL TS

. i :,
I ~-."""~~.:} i :r.terval ppm 1,>1 il

•

' .~:';;:": (~29t) I i[

il :
i 0-3 (20:1 O~3 i Rd-brn 5d--:1 soil "~/ mag ?ebbles
,-----;-----+-----';:-1---+--------.:...,;,.--------1

2 >6 <. 20 II 3-9: 3r:l 'fi ne gra in sand

, ,
!

I [I ILt yel-brn

,
i

~ I 12-15 < 20 12-30 fine grain sand

I
, , , ,

i 6 15-18
I < 20 I I

, , I I I

7 I 18-21 i (, 20 I I,, I

i I I < 20 ! II
8 21-24 I, ,

I

I
I

I9 I 24-27 30 I,
I

I
I

I I10 27-30 "- 20

I 11 I 30-33 (,20 j 30-35 I Brn cl-sd

12 I 33-35 I <.20 I I
I 13 I 35 I 20 I

35 I Brn hematite &magnetite chips

I~ ,a",~ 'I"
I

I I "
: I

II I I ,
, t I At 35 feet hit hard rock

I I I At 30 feet hit water table

Ir
I ,
i i I,, . I

I~
i I I ! Samo1es sent to I-1cPhar 25/1/74 II

I
,

I I

, I !

I I I II II

I'
'. 6-9 20 ,I

•fo--~---+--"O-+-:I'II' ---':-,-'--d---------+
4 9-12 ( " 9-12! Grn-orn san

•
I
I.

•



NO.

._'-", ~ 2 5 05r---

JftNlJARY 24, 1974

i"o .;_"uescr, p.lon

DATE

DR! LL' ~n ? ·,'1c(·"1 r:ni ck"i\ ---.,;..:.-~_~v~~ _

SAMPLER ---.,;R.:.:e~q _

It Jrn fine grain cl-sd

REPORT

L:THOLOGIC GE5C2IPTiG~

KOL::

At 24 feet hit water table

At 36 feet hi t hard roel(

Samples sent to ikPhar 25/1/74

White to v It yel v fine sd

Yel-brn fine grain sd

3rn to6-],2

o-,S

24-27 Tan fine grain sd

27-30 Lt brn fine grain sd

30-33 Med brn cly-sd

33-36 ,'1ed brn sd-cly

35 'Il-brn magnetite skarn

15-24

12 -15

I
"

'Ii,
"

:1

'I
:1

I

:1

,
i

'I
" ,

'i ::i~2i"'J
i

"

:1

:1

,
" ,
"

--- "-'--

c.L. 1/60

- ------_.._--

~(::;:2["/:
.

~:;;;l ',I, ,,
T·~ ''; :: ),

, - ::20; -.;.

..:.-G ,,; CCI

6-9 CO

9-12 70

12-15 50

15-lJ 40

13-21 50

21-24 30

24-27 50

27-20 50

30-:;3 120

23-~o 200

-~ 420

I·

7

a

J.
•
I
I LC,~.\-;-L]N

I 7\)T.:~L 8E?T:-i

I ~:=C:;I,'-;-;·;;l C'!

I
I
I
I
I
I
I
I
I

13I '.:.:: ~(.,lU'''''",.,:

I
I
I
I
I

1
iA!"L;,v/,



cont.1

NO • ..,:.45=--_

445U5;.!

JANUARY 24, 1974

DRILLERP. McCormick

SAr1PLER _ .....Re::.,;g:..- _

DATE

LITHCLCGI C OE5C2: PT ICJ~J

Ok Jrn sd-~iy soil (basdlti~ soii?)

:1ed brn cl ay

AUGER HOLE REPORT

6-12

0-6\1

II

II

<.20

< 20

< 20

< 20

( 20

63 feet

:::.L. 1/69

HAMPSHIRE MAGNETITE

3-6

6-9

9-12

0-3

24-27

o \

9

2

~,·:AL ';'TI C,iL RE3UL-;-5

I I I I10 I 27-30 <20
I
,

I I
I

I 11 30-33 50 I,
I i 110 II 12 33-36 33-36 Lt grn-brn clay (sludge) wi disseminated mag, , I

I ,
I Ii . , I 35-39 I 50 36-39 .Med grn-brn c1 ay (sludge) II

II II, l~

I

I I I I! 14 39-42 30 39-63 Lt grn-brn c1-sd (sludge) II • II

I

I I! 15 42-45 50, ,

I 16 I 45-48
, 40

I I Ii
,,

i I i 5017 I 413-51 ! ,
I I 60

,,
13 I 51-54 II I, ,

,
19 I 54-57 I 50I

i . 20 i 57-60 I 60 I I

"

, i I

\ Lt brn I' ~O
I

clay (sludc;e)I 5 I 12-15 , (~ I 12-18,
,

i
I

I
, ,

I 6 i 15-13 <.20 I II I

I 7
I

13-21
i ( 20 I 18-33 I Dk 1rn-brn clay wi disseminated magnetite I,

I ,

,

LOCATION

'-----'3-;._2_1-_2_4---+-'_<._2_0-;!I -+ ---+

II

1 :, S,,".:ie \ in-:er'Jci : ppm 'il ;!',,'Ilnter..:al
", I /.=~,~J..\ ("'I~"tJ",lU. , \ "; ... :...; \;;;_

I-
~

1
1PROJECT

1 ,OTAL DEPTH

DESCRIPTION BY O.R. KRUGER---""'-'-"---'-"-""-="-'---------

1
'/II

1
1
1
1
1
1
1
1
1
1
1
1
1• ------- --- -'--._----."-------.--~~---------....;..,,,

-."i~t.4i~i;,~"·~£~~,"~::·~~~~~J":;;~~£,,c;,-~~+~},;~,~:~a;·~~:~



4'

...
I AUGER HOLE REPORT

425053
NO. 45 cant.

_'IlION

JROJECT

-.'L nEa-'J't" ..... Iii

DRILLER _

SA:~PLER _

HESLlTS

I InI.er'la1
, :- e~)

i \ I -: I..

il
i II
: ppm ',1 ['

t !

In1:2Y"lal
(feet) Des ::~i pti on

", 60-63""
~? 63L_

:'H sarno Ie,u.
I

, I

! 60 i
90 Ii 53 Macneti te r ; ,

il

:1

:1 I

I~...L-_+----!II__L.- -+-
, II,

I [I I

J
,

I
,
!

I
I

I II,
, ,

I I
\I

,, I,

I I
,

I
!

l
I I ! I II I

I

I I I II
, .

I
.

I I I II

! I I,

I 1I
I

'.



AUGER HOLE REPORT NO. ...;41:.6,--_

JANUARY 24, 1974

SAMPLER ----'R~,e.::;,a _

DATE

DRI LLER ---'P-=.....:..:.i-1c~C.,o~r~m~ic",::k:..- _

._-~

HAi·1PSH I RE i~Ar;ilEn IE

E.L. l/li9
I

~o .~"-:, J c.!", I

TGT;',L OE?Ti-I

IES~:<PI I C11 3Y -,,-0.:..:."-'-".~:<?~,U;:,;r;~E:.:.!( _

-~ --

·1 o}

l~AT:Gij

LITHOLOGIC D~3CRIPTIQ~1

I il

1:0 ',~~ i'~ inter'lai! ppm \i :1
u. (fee:) !I

Intarval
(feet) Desc;oiotion

-"'20 !I 0-3 rd-brn hematite soil

brn sd c' soi 1
I
i Dk3 Ii

,
II
'I80" -. "?

" ~ - , - , - ,
I

30 II iHhite~ 6-9 , 6-9 fine grain sand
I , I 180 il IJ I 9-l2 , 9-12 ,'·led brn cl-sd, 1

,
i

il ILt brn cl-sd
I

I , I 12-15 , 370 12-15
I ,

! i I ,
6

!
15-17 380 15-17 I Med brn sd-clI ! I \,

I I I 600 II I Dk brn hard hematite

I
7 ! 17 I 17 rock

Illn samp'le I
\1! I

I
,

i I IAt I7 feet hi t hardI
rock (hematite) did notI ,

i
I I

I i I reach water table

I
I i i It· II I,

I I; I Samples sent to McPhar 31/1/74, I

! I
I

! 1 " II I
I

I I I Ii ,

I
I ,

II I I
i

I I
I I I

i
\ i I

Ii
. I

I
,

\ I
,
I

i i 1Ii .

I I I[

I
--.--.



-F-_..
•
I

..- -- ----- ------
A: _

Uf \/

" - ,
--;:....- .... ,._------ '--_._-- ---_._--

AUGER HOLE REPORT

425055

NO. 47

HflJ1PSIiI RE ,"'AGNETI TE DATE JANUARY 24 , 1974

E.L. 1/60

27 ~eet

DRILLER P. ,1cCormi ck

SAt-IPLi:R ...;;.Re::.,:q'-- _

IESCRI~:IC:I 3'1 ---:;.J.:.c'R"'.:.......;..~.:.cP."'IJG::;;,E:.:.P:... _

I
,I

I
L:T~OLOGIG DESGRIPTIO~

I

i In~2r'fa 1
, (f28C)

Inter'nil
t.:ce.o.\
\ : I;; ~)

lJescriptiGn

r

- -

I I :1
. ,

~
i 6-9 140 6-15 !:1ed brn fi ne grain sandI i

" i;

I I
I i ,

II 4 9-12 100 i I II,

I
, ,

I

12-15 90 i !5 i I
I

I I I I •

I 6 16-18 , 130 ! 15-18 I Ok brn c1-sd, ,

I

I I
I

7 I 18-21 130 18-24 I Ok sandI brn, , ,

I
I ,

I i8 I 21-24 I 90 II

I
9 I 24-27 110 I 24-27 I Ok brn c1-sd

10 i 27 100 \ 27 I c1ay wi same magnetite chips\ Brn-, ,
It>" ,~I"~ '1'=

I I I
I

I I At, I I 27 feet fl i ghts tightened up. Oi d not reach,

I[ I i
I

I \~ater table
I

t !
I i [(Original hole went only 2 feet, moved 5 feet to,

I

I
,

II I the east.)I, ,
,

I ! I
I I I I
i

I
I Samples sent to McPhar 31/1/74,

! I

I
. i

i I I,
I

I
I

I -- --

I I I.

I;r--.--'-~__0_-:_'_,--_12_0---,1,:...1__0_-_3_-.:...,_D!_K_'~_d_-_b_r,_, _:l_E_ma_"_"i_t_e_'_SO_i_1 -+
'J ~-o 12c:l 3-0 ! Grv-brn :nJaneti te ~oi 1

I
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I

U~~+,~·~-.. ... ' 425056

AUGER HOLE REPORi NO. 48---
JANUARY 29, 1974

"

-'C-It'\ l .. '

?ROJEC7

:iAI~PSHIRE i1AG~IEiIiE

E.L. [/69

DAiE

DR I LLE~ _p_._r1_cC_o_r_m_iC_k _

Reg44 fee'i:
s.~r~rLER ----------

is'::::,, -:-j eil 3,{ _0_.?_,"_<r_,U_'G_c_R _

,
".1
'\ LITRCLOGIC JESCRIPTION

Di:sc:"i ption

sandy soil

Ii III

il
110

120

0-3

0 , " -..,-Q

0 5-9

4 9-12

J 12-15

6 15-18

7 18-21

- .
: I I 40 il, 9 , 24-271 I I

i I I

I I1O I 27-30 I 40
i I i 30 I II 11 I 30-33 ,

I I

I I I I .
, 12 33-36 I 50 I 33-35 51tly sdy-clay (It brn)

I ,
, ,

I
II I 40 (slur!"'})I 13 i 36-39 I 36-44 8rn cl?-sd, ,

I I I 40
:114 39-42 I

I I. i
, ,

i I.- : 42-114 !
40.- ,,

,. ,
44

, 60
:1 44 I ;~hi te sand ~1/ small chips of hematite1 ,0 I i

:
, ~n - ali,,,! " ,

I! ! . I At 36 feet· hit water tableI

i :

I I! I , At 44 feet hit hard rock,

II -
• I SalJll71 es sent tlt McPhar 31/1/7'+-

I 120 i I
11~--'-8-;--.:.21:...:_?:.;..4-t--5-0 Til---I--------::..-------:r

I
I
I
I
I
I
I
~.



AUGER HOLE "EPORT

,-
•

J
I
I
,~~.~-~"
_Vl... r\! lUll

PROJEC7

HAr1PSH I liE i1AG~IETITE

E.L. 1/69

- -·-----··-·tlS 057' .

NO. _4;.:.9_

ui;TE JANUAR'{ 29, 1974

DRILLER P. r·1cCormi ck

SM·1PLER ""R.=.ea _

;

! I

I I
,

~

i 3-6 ~ 20 I
i " I.,

I
\\ I: 0 I 6-9 "- 20~

, I
,

I
, : II II. 9-12 I '.20, I!,

I ! II 5 I
12-15 <20 12-15 Gry-brn basalt

I I I I I •i 6 15-18 < 20 15-21 Ok gry basa Jt
, ! \

I I I,
7 i 18-21 MI I,

I IIi 3 21-24 20 21-27 Med brn fine grain sand,
I

I I I III 9 24-27 30I I
I I I I10 I 27-30 40 27-33 Lt brn cl-sd
i I !,

I
Ii 11 30-33 40 I

II I,
i I sand (fine to med), 12 33-36 30 33-63 r~ed brn

: ,
I

I I
, 13 I 36-39 40I

,

I
,

I. 14 I 39-42 I 50

,= ! 11.2-45 ! 40 IIc~ :
, ,

I16 ! 45-48 ! 40
. !

i 17 i 48-51 I 40 I I, II .
i 30

I

I 18 I 51-54 II
I 40, 19 54-57

\ 20 57-611 40:



, ,

",

, ' ", DRILLER------------ ---~------

SAMPLER ; _

I

l,

'----"----+---++-II_---+--- --lf .

DESCRIPTION BY _

TOTALDEPTIl

'------'----+--it-
II ---:------------11
II Samples sent to MePhar 3111/74 i

:-.....-'-------7---7lie----~-'------------I,:--...,.-------+--+11-----------------

.~,~-----;-*-.1_+--- [1

II

..

II
. - .

M'AL. YTICAL RESULTS LITHOLOGIC DESCRIPTION'
" "

: Sa~~; e I Interval ppm W Interval Deseri pti on ,
I ~ I .... i ( feet) (feet)1 'i .... I

i 21 i 60-63 70 II, i .

,I
I

I

I I disseminated magnetite?22 I 63-66 I 50 63-78 Gry-brn sand wi
I I
I ?~ 66-69 50 -' ,,- .

-~ ,

\ I ..

24 69-72 I 80
!

72-75 I I! 25 90
! I I

, ,
i 26 75-78 110 . \,
I

I II 27 78 190 78 Rd-brn hem &mag (definite)i
i:ln ~allli-'it::' I!
,

I! At 78 feet hit hard rock
! I I At 27 feet hit water table

J~

I
I
I•"

I
I
I
I
I
I
I

~ I
I

;1,,
'1_



NO. _5_0__AUGER HOLE REPORT

"--_':'-~""':_~-~~~~!F!&'--_.,-, .._-~~.,._."."-

'I
';,'IAl YTI CAL RESULTS II LITHOLOGIC DESC;\I?TION

: In te r'la 1 i " ISa.~~le I Ippm H

II
Inter'tal Oeseri pti on" I (feet) ( -<"".) I,.0 ~ J ....... "" ,

, , I

20 I
I

1 0-3 '0-18 I Rd-brn basal tic soil
I

II
,

2 3-6 I 20 I
3 6-9 i " 20 II I

I
,

4 9-12 60 I .;

5 12-151 <.20 I
6 15-18 20 I
7 18-21 50' I IB"-3~ Yel-bm fine grafn sand

8 ZI-24- 30' I
9 24-2T 3l1' I

la 27-3(1 40: f

11 3(l~3:I
6a;

12 33-36 8a:

II B6-3!!' 38ll 3li~a Ok, bm fine. qraim sand

14- 39'-42' <lOOt

l!i 42-45 300l
~

16 4548 40a

17 411'-5·r 380' 4B'-6/I 01(: bm cl-sG'
•

la !iI.-!i4- 400 \.

19'- !i4i-57.

E ZtI..

LOCATION HAr4PSHIRE MAGNETITE DATE JANUARY 29, 1974

PROJECT E.L. I/G9 DRILLER P. McConni ck

TOT,',L DE?TH 76 feet SAII:PLER Reg

CESDI?TIGrl 3'( D.R. KRUGER

.-
I

•••
I

•
I
I

•
I
I

'.
I
I

•
I

•i.}
!;,.,.

l I
;,

>tj.,'!,:.



NO. 50 cant.

4250t>O

\

.._-.'.... _-'-._,-- .....

Desc:-i pti on

SAMPLER _

DRILLER _

DATE

LI7r.OLOGIC DESCRIPTION

At 3& f~t hf't wlfter tabTe-

-
IS, 76 fe~t hit h'al"d rocK'.

Dk: brn d-sd

I

I Ok brn sand

';.~. -."...:......... -

AUGER flOLE REPORT

71i> flemati tee clTi ps

Interval
I"'ee r \\ I .... J

130

300

.150 60-;;9
,I

500 i
4:;'0 II
330 I 69-76

300 I

,
Iln~er~~i [I Pf,r.1 '"~I
i (reel.) I

O-,IJ, ,

,::::,:.LYir C.'\L RE5iJL-;OS

~. 60-63,;",1

22 63-66 I,
23 66-69 !
24 69-72 I
25 72-75 I
26 75-76 I
27 J 76..

I • Q ••

i
,

:::'::::~:?7IOil BY ------------

J"
I
I
I
I
I
I
I
I
I
I
I
I
I

II f-i---+1'--'--+-1-#------f---------+

I I !
I

I I

I



~'
•I ----- -------

Out>j·,
I AUGER HOLE REPORT

--42-5061

51NO. __

I LCC';-;-liJ/1 HAWSHI RE ~~AG~IET ITE 0,'1 ...,:,
nl~

JANUARY 6~, 1974

E.L. 1/69

35 feet

I =::::~.=?T:G:I S'! _D_.R_._K~_,U_IG_E_R _

DRILLER P. McCormick

Stil'1PLER Reg
--=~--------

i nt::!rva1
( feet)

0-6

6-9

9-18

18-33

LIiHOLOGIC DESCRIPTiON

Deseri pti on

Ok orn basaltic soil

Ok orn ely soil I'll hem &. mag pebb1es

Med om cl-sa

Lt tall-bm weathered! granite

35

1[: It grl1'. tan grani'te

Granite

At 35 feet hi t hard- rock Cgnni1:e);

At. 31 feet hit watel:'" taele



42506.2

:10. _5_2_

JAMUARY 29, 197d

~r\r-~?L;::E( r~eg--=-----------

DAlE

fIlJGC:R HOLE RE!'il'lT

::.~. l/GJ

I
.,

" -; 'C,
'/--.J c."";

.j -') en
G-j 180

J- ' ~ 250

.~ i5 340~ '--

15-1i3 430

.1

. I
! ; ; ,
i

..,
i 13-21 i 250 i 18-27 I r·led brn c1-sd, ,

I 3 I 21-24 i 120 !1 I, 1,-I .., I i il
,

(,<.I 9 24-27 110 ,
I I

I
,

I I
I

II10 27-30 I 7U 27-33 Lt brn c1-sdi
,

, ,
! i II 11 I 30-33 60; , ; , I

i ;
, I

.~ 33-36 90 I 33-42 I ~l~d brn clay• ... .. ,

I! • I
;

I
,

II I
,, 17 36-39' . 80 ...

_oJ·, ,
•

, ,

I 14
I 39-42 I 80 !I I ·v;

I I i i'X•
I i

11 I k<I 15 42 I 30 42 Soma hemati ta chi psi
.. . :
-"",,.-

" i :I ! .'. , ;1
oJ I

I,.



425063

GOI:>

· ,... -- -"
'_ 1.... " I • -J I I

::'":' ..... -:~-
• .\..i'I ... ,"

--_., ~ :--:"':"....;
· .. '- .... ..

':.l. !/'i9

~:7~ClGGi~ JE~CR!?7iC~1

",
I,V.

-. -
~':2:=:j

; npri1 ::
,
'I in~2:~·.'.:ti

~ (fCE:)

•
Dk brn sd-clay wi abundant hem &mag pebbles

Lt ern cl-sd wi some hem pebbles

;-led rd-brn basaltic soil wi hem pebbles

'I 18-24

iii 15-18

II

!I 12-15

i

:1 0-l2

Ii

G-.: 20

"3-9 20

9-12 I 0,,20
I,,

12-15 20I

I ~5-l3 150,

18-21 490

21-24 340

24-27 320

27-30 340

30-33 270

4

lO

,- 43-51 190_<:J

280 •17 51-54 I

Ie 54-57 170 -I
19 5.1-60 l~

~ z.o: 6 l2B & ma!l c:ltips
no-

: ,
I

,
I I I I11 I 33-36 260 33-39 Dk brn clay sludge wi mod mag & hem chips i, I,

• I I I I I0 12. 30-3g 3:40I I I
I I I 280. I II 13 39-42 39-;30 Lt' brn day 51 udge?

I 14- I 42-45' I 340 I I I•
: l5 i 45-48 I 260 I I I



TasmaniLMine. Limited

Intersection/Fe Assays

Percussion Drilling Progra~

Dr" i 11 f~ssay Loqs

Tonnage and Grade Calculation

Holes Assayed

Drill Collar A.M.G. Co-ordinatesA2,,·3

A2.4

A2.1

I
I

(\
'\ ~.'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
!I
I



PERCUSS I ON DR I LU NG PROGRAMME

E.L.17/48

HAMPSHIRE MA6NETITE SKA~~£

16th June, 1989

INTERSECTION/Fe ASSAYS

8. ~)4m

495.5m

58

H~I.l to HM.44

29th May, 1989

- 10 -

HOLES ASSAYED

DRILL ASSAY LDGS

Av Depth

4! '" I'"-' f', 6 ,...,
'i~ ;) v - ;~)

APE-END ~JL.a;?

Dates Drilled

No of Holes Drilled

Total Drilled Metres

Hole Nos

AF'PEND I X A2. 1 :

AF'PEND I X A2. 2:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



425066
APPENDIX A2,1

E,L, 17/68 HAMPSHIRE MAGNETITE SKARN ZONE

PERCUSSION DRILL PROGRAMME,

(29TH MAY 16TH JUNE, 1989)

SymmAry Holes A....yed end Fe Inter.ection./A.s@ys

Hole No Deeth Dri lled (m) Fe Intersection.
Drill Length Yo Tohl Fe

HM.l 13.50 0.0 13.5 47.97
HM.2 4.50 0.0 3.0 49.10
HM.2A 12.00 0.0 12.0 50.28
HM.3 4.50 0.0 4.5 43.70
HM.3A 11.50 3.0 11.5 60.48
HM.4 9.00 0.0 6.0 50.85
HM.5 13.50 0.0 6.0 52.20
HM.6 12.00 0.0 6.0 53.20
HM.7 7.50 0.0 7.5 54.25
HM.7A 14.00 0.0 14.0 56.44
HM.8 15.00 0,0 12.0 54.93
HM.9 11.00 6.0 11.0 51.65
HM.ll 3.00 0.0 3.0 58.50
HM.11A 15.00 0.0 6.0 54.05
HM.12 6.00 0.0 6.0 60.00
HM.13 15.00 0.0 12.0 52.78
HM.14 15.00 0.0 9.0 55.86
HM.15 0.0 15.0 46.64
HM.17 9.00 0.0 3.0 45.40
HM.18 3.00 0.0 3.0 55.90
HM.18A 6.50 0.0 6.5 44.68
HM.19A 7,00 0.0 7.0 58.43
HM.29 15.00 3.0 9.0 55.70
HM.33 11.00 6.0 11. 0 50.70

- 11 -



"

"

"

48.4E

"

"

II II

"

'I II

LITHOLOGY.

__7,--=-1., 1E

---..._--_._-

Magnet i.te Skar·n

-_.._---------

!'1agnetite Skar-n

Det Limit 0.1%
Det. Li mi t O.005i:

Easting:

Easting:

MAY - JUNE 1989

0.039

0.005

0.040

<0.005

<0.005

PATES DRILLED: _~9 May 1989

Fe 40:3
W03 - 40~,

Repor-t No 228.1.08.06298
3r-d JLily, 1989

27.5N

- 12 -

50.8N

36.40

50.00

48.10

49.30

49.10

ASSAYS
Total E~~ ~ W03

ASSAYS
Total Fe% % WO~

_56.7(,-_

4.50m _

Nor-thing:

Assay Method

Analabs

HAMPSHIRE~ITE SKARN ZONE

l:;;XE:l,QBA..U.QM.. LI CI:;;NCE 17 I~

3.0

3.0

Nor-thing:

6.0

HM.2

HM.1

PERCUSSION DRILLING PROGRA~

,
\) 'J.J j

RBAb-.b. I!'1TER"'.AL im.L
FJ:: Ol)l 19.

Q.R I_L~._I.NTERVAL .(m)

EL· 0 I)l I.Q.

('~ssayed

DEF:1t! DR II LED:

.--';'. 0 . _

Il.EF'TH DRILLED: __.-1..2....5'!L__._

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



"

"

"

40.6E

"

"

"

L I THOLO.§.r

FE' Sands

Magnetite Skarn

---_.._-----_..-

Det Limit 0.1%
Det Li mi t 0.005%

Easting:

Easting.

0.005

0.010

<0.005

PATES DRILLED, 29 May 1989

DATES DRILLED: f'9 May 1989__._

Fe 403
W03 - 403

- 13 -

Report No 228.1.08.06298
.3rd July, 1989

52.4N

55.00

43.8N

35.70 0.008

49.80

43.90

ASSAYS
To~L Fei;. %. W03.

~Xeb..ORAT.LON bJ.G.e:~C~ 17L~§

!:ie!1PSH I RE MAGN~.I.lTE;. 8KflRN lQl!5.

Nor·thing:

Northing:

Analabs

Assay Method

6.0

10.50

HM.2A _

____4.5

egRCUS8ION tLR~~ PROGRAMME

R.F3) LL I NTEBS'6.b iIDl.
E~o~ To

o

12.131 LL I NTE:RV ALe (m).

f:.r:.Q!!l To

Assayed

__..~.,_L _

__ 3~O

_......_..!'h.l""'-'__. ._....__9 ._~

t:;,.g-ORDI NI'l.TES:

___0 .-..2.. "'3.:.-.,=,0.

l~iOL~ tiQ:

QFPTli DR I LLED: . 10. ~Om._. _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



425069

"

"

_-=5",,0.OE

"

"

LITHOLOGY_

---.._._---

Mag Skar-n

Mag. Qz t. .

Mag. (::<!l..,,,,,,-y,,--__

Quar-tzite

Mag Sk",r-n

Det I_imit 0.11.
Det Limit 0.005%

Easting:

0.007

<0.005

<o.oo~

DATES DRILLED: 30 May 1989

DATES DRILLED: 29 May 19E1.5'_.. _

Fe 40::;
W03 - "+03

Repor-t No 228.1.08.06298
3r-d 3uly, 1989

41.5N

- 14 -

58.30

61 .. 50

61.30

__-,,5,,-,9-,~~__

ASSAYS
Iotal Fe% ?;. W03

11.50rn

9.00m

Nor-thing:

Nor-thing:

Assay Method

Analabs

6.0

HM.4

R.8.U-_l". !!~.:rER_'LAI,. Jml.
fCgm To

{.\ssayed

...__wd.!..."o'-- _

____'i.. 0 . . 11.50

P_EF'TI::! DR 1 LLED:

...........'.,!..:.!L. ,L.S2.__

HOL~ NO: __lit!. 3A

PJ;.F'TH DR I LLED:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



"

__44.2E.: _

"

"

"

Skarn

Quartzite

;>0 May 1989

"

_ Mag. Skarn

Mag. Skarn

Easting:

Eastingr

<0 .. 005

:J>, 005

<0.005_

PATE§. DR!I LED: 30 May 19<39

60.6N

19.50

45.10

ASSAYS
Jot!;l,t F",z. Y.. kJ03

ASSE.WS
Tot~ F",Z_ Y.. kJ03.

13.50m

Northing:

Nor·thing:

3!,-S_'_

6.0

HM.6

QRILb. INTERVAL J!!!.L
F,-om TQ.

PERCUSSION DRIb..L~NG. EBQ§B.e~

j)J~£:IH DR I LLED: ..12. 00.f!l .

__ 3.,._9 6_'-.~__

_ .__~-".Q._. 3..~..!:_,_

3BO.._-_._---

CO'-ORD! NATES:

DEPTH DRILLED:

Ij[&E NO:

(;_O--OF<D I NATES:

oI
I
I
I
I
I
I
I
I
I
I
I
I
I

- 15 -

""

Det Limit 0.1%
Det L.imit 0,,005'1..

403
403

<0 .. 005

Fe
W03 -

Report No 228.1.08.06298
3rd July, 1989

25.50

12.40

Analabs

Assay Method

__~_,..!L. . :L...!~.__.__

I
I
I
I
I
I
I



• Ou {:'.

"

"

"

"

"

:53.0E

-_.'--" ..•'-

"

"

I. \1

"

"

"

------,,---

--_.__ .._--,,,---

Magnet it e ShElL!.!.

Oet Limit 0.11.
Det Linn t. 0 _005/.

Lasting,

East i ng: __ 37 _. OE_

"

"

"

"

. 0.006

<O.t)05

DATES DRILLED: 30 May 1989

DATES DRIL.LED: :50 May 19f.lL__

Fe 40,3
W03'- 40:~

Report ND 228.1.08.06298
3rd ~1Ltl y, 1989

- 16 -

66.20N

65. ,4-,-,-,N__

45 • .10

65.80

57.40 <O.OO~

__...15_~~...~g..__.

ASSAY~

Lot'!.L Fe% Y< W03

14.00m

Northin\:j'

7.50m

Nort.hing,

Assay Method

Analabs

6.0

HM.7

PBl LL I NTgRVAJ,- l.."ll.
f.rom :To.

DFIL.L J_NTERVAh (ml­
f,__QJD- To.

___ .... :3.0.

__ t~.,.!:>'. . ._1.1.....2-._

_ ...9 -.2__.. 3. 0_.

!2,~E.IH DR I LLED'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-



"

WTHOLOGY

27.5E

C 1 a...v,-__

45,8E

II II

It /1

1 June 1989

"

Ii Ii

"

Fe Qzt.

M~g. Skarn

Det Limit 0.11.
Det Limit 0.005/.

Easting.

E"",ting:

"

"

"

"

0.005.

<O_.._(U) 9.

Fe 403
W03 - 403

Report No 228.1.08.06298
3rd Jul y, 19B9

-- 17 -

_-,6,,-,7-,._1.t'L-_

60.30

ASSAYS
T<rt.& F <U'. ~ iclQ1.

_47.80.. _

__.~4. 20 _.

f\SSAYS
Total Eel. ~ W03

15.0m

11.00m

E;:XPl,QBB.IJJlli. bl_CENJ&;. 1?..!.91t

~AMPSH I ~E. tlttGNETI TE SKARN~ONl;,

Assay Method

Analabs

DF( I LL I NT~:RVAL. (m)

Er·o!!l IQ

o

A~.~sayed

_L~ ..~..Q ._. ~. 0 ~~_

__~.~~_____ 3~

t·IOLE. NO. __HM.8_

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-



50.7E

53.6E

"

--_ .._---

LIT\:iOLOGY

Sst

Fe Sst

SanflstDne

-----_.._--

Det Limlt 0.1%
Det L.imit 0.005%

Easting:

Eastlng:

<0 .. 005

<Oa005

DATES DRILLED: 2 June 1989

DATES DRILLED: 1 June 1989

Fe 403
WD.3 --. 403

- 18 --

24.40

Report No 228.1.08.06298
3rd JUly, 1989

ASSAYli
To1;£1. Fe!;. ~ W03

_---U:_.5' 0 _

.._2.66 _

5.00m

6.00m

Assay l'1ethod

Analabs

HM.I0

HAMPSH I RE tj.eglJ,/s.H.I.E SKARN ZONE

___.~.!L..

E:.!;;RCUSS lQ.Ii DR I LL I NG PR013BAMME

OviJ

Q~lbb_ INTERVAL (m)
F--rDm To

._.._..::::., O . ._il~

~_..._~.L~ ..~.:L .. .__.3 a 0_

Q.f:PIli DRIbLED:

CP-OROINATj;2:

CCl:-ORDINATES:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



"

4~:'. OE

"

"

II II

_--,S",-",:;;Ir n_._,, .

l'1agneti te_. -----_....__.

LITHOb9GY

Det Limit O. t"l.
Det. Limit O. OO~51.

East,i ng:

Ea.sti. ng:

403
403

"

"

"

"

0.009

DATES DRILl ED: ~ Jun~1989 __

Fe
W03 ..-

Report No 228.1.08.06298
3rd JUly, 1989

- 19 -

110.30N

BSfWYS
Iot~al. Fe,Z, 'l.. W03

ASSAYS
lota!. Fe:%. %. W03

3~Om

NrJrthi ng: .__l04.0_N__.

Northing:

Assay Method

Analabs

3.0

HM. 11£,,_..

.~~S.~,~ .. ._._~~.9_

, n ~. (' '"" 1l!l./~-~ ~·II..
.ll ",j -.J -' r

QBJ LL I NTERVB.\o. i~.L

t=:r::..om Jo

Q~lbb ~TERVAL i~L

ErJ2ill To

._.,L'?:_~..!~. . ..~" .."~ .. .t5. (J __

~\ssayed

P.~£'-l.fi DR ILLED:

QEtI.!:i DRILLEI{:

OJ

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



"

"

"

Magneti te_"...__._

Magnetit ..

"

_. E? Sst

----_._--_..-

Det L.imit O. ti:
Det Limit O.OO~51.

Easting: _".~.eE

"

~0.005

DATES DRILLED: 5 June 1989

QBTES QBILLED: 5 .,June 1989

Fe 403
W03 -' 403

Report No 228.1.08.06298
3rd c1uly, 1989

- .20 -

101.40N

41.20._

56.60

ASEWYS
Total Fe% 1;. ~1

t ,,', ~ 1"" 1'" ..~
'::-1l ,<,:.r ~) u i ~

6.00m

Northing:

Nor-thing: _101.0N _

Analabs

Assay Method

_____ 6.0

J;JRJ LL I NJERVAb, (In l_
Ef..91n To.

rmI LL.. I NTr::RVA~~ .< m).

f"...91". To.

Assayed

__..;L~ ..• O .._-.L~~.Q.__

GQ:-O[<D I NATE§.:

____~.!!_~_, 3 ~ (> . _

Ou'!"
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-



o I

"

27.0E

LITHOL.Dlil:

II I>

"

II 'I

"

"

Sst

Magnetlt'?,..__

Fe Sst _
--'--'''-

------..'-

Oet Li mi t. 0.11.
Det Limit O.O()5%

Easting:

Easting:

"

"

"

"

"

"

"

"

DATES QRILLEO, 6 June 1989

Fe 403
W03 "- 403

Report No 228.1.08.06298
3rd July, 1989

109.8N

- 21 -

115. ON

27.50

47.80

59.29_,

60.80

ASSAY~

Total fel. ~ ~

ASSAYS
Total. Fel. ;:;. ~03

15.00m

_--,15.00m

Northing:

Northing:

Assay Method

Analabs

HM.14

__",,3.0

Q.f~IL.L INTER"'yAL ,,(m)

EI:.9.m To

QE_lLL INIPIVt'tL (m)

EL2ill To

DE::PTH DRILLED:

' ,3. 0 .., 6. 0 ,

._...t;~.~..i~ . J.5 .. 0 .

O!;PTH QRIL.LED:

...__._~~~. 0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-



28. 8E':

LITHOLOGy"

Sst

Sst

LITHOLOGY

"

Sst

Sst (Fe)

Det Limit 0.1%
Det Limit 0.005%

Easting: _ 27,--L~.. _

Easting:

"

"

<0.005

PATES DRILLEP: 6 June 1989._....

DATE§. DRILLED: 6 June 1989.

Fe 40~J

W03 - 403

Report No 228.1.08.06298
3rd July, 1989

128.1N

_--"1-,,2,,,,8 • 5N

26.70

__3. 1_:a.,_

15.50

__~62 _

ASSAYS
Total Fe%_ !;. WO:~

10.00m

5,00m

Northing:

Northing:

Assay Method

Analabs

6.0

9.0

5,0

HM.16

____-'=',3..• 0

~m.ILLo 1.IiTER~AL irr~
Erpm To

- 22 -

~ER~~B§fON PRILLING PROGRAMM~

Q.i3ILL lliTERVAL (m)

Er.Jdill To

00('

.. ,_9_:..~~ ~. 0 _

f~:=':isayed

Q.fPIH DRILLED:

~Q:-ORDINeTE;'§':

CO--ORDINATES:

DEPTH DR I L!-E!2-:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



LITHOLOGY

l-I THOLO.GY

Mag, Skan·,

---_...~_ ..-

___Sst

_ Sst (Fe_) .

Oet Limit 0.1%
Det l.imit O.005Y.

Easti r'g:

"

"

DATES DRILL.s.Q.: 7 June 198.9

DATES DR~LLED: ? JU.illL1989.._

Fe 403
W03 - 403

- 23 -

120.4N

Repor·t No 2:'8.1.08,06298
3r·d Jul y, 1989

21.90

!'SSAYS
Total. fe~ ~ Wo3

55. 90 .( 0._ 005

ASSAYS
Total FeY. ~ W03

__.f\-5.40

3,OOm

9.00m

Northing:

Northing: _ 126....0N __

Assay Method

Analabs

ORIL~ INTERVAL ~
Fr·om To

Assayed

." .... 'd.,..!,! 3. 0_

DE..E'.Iti DRILLED:

~Q:::pFmINAT.Es:

.....•...-._-----_._-_.

..-_._._.-..--- ----

i;1(JJ.E NO: __I::lM.17

CO-ORDINATES:

._~-!..o.__ 6.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
..,



10.0E

16.6E

LITHOLOGY

Fe Clay

Fe Sst

Fe Sst

Oet Limit 0.11.
Det Li mi to .. (l05~1.:

Easting:

Easting:

0.008

0.005

DATES DRILLED: 8 JL\ne ..l2Sl.2._

Fe 403
~J03·' 403

Repor-t No 228.1.08.06298
3r- d J u 1 y , 1989

120 .,..;4",N-,-_

117.6N

32.30

32.80

ASSAYS
:ratal. Fe£;. £;. \'1.03

Nor-thing:

3.00m

Assay l'1ethDd

Analabs

6.0

!;;X~.bgR~ll.9.N b) CEN~.f; 1.!LM2

Hf\MPSIi!R~ MAGNET! TE SKAR.1!. ZON!;.

Nor-thing:

- 24 -

3.0

3 .. 0

HM.19

HM.18A

eERCUSSION PBILLING EaOGRAMME

3.0

Q.BILL INTERyAL (m)
E!.: 0"1. T9.

Q8JLL INTERVAL (m)
[r:.9.m To

PEPTH !l.R I LLED : __~'-'-'~5c:;0-,"m,---__

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



"

"

"

81. 1E

LITHOLOG-Y.

"

II /I

Magnetite

Mag. Skar.Q....__.

__F-,~, Ss_t ....

Oet Limit 0.11;
Oet Limit 0.005%

Easting:

Easting:

<0.005

OATES ORILLEQ' 9 June 1989

DATES DRILLED:

Fe 403
W03 - 403

Report No 228.1.08.06298
3,.-d July, 1989

- 25 --

131.0N

59.60

54.90

ASSAYS
Total_ Fe/._ ;t", W03.

7 . 0(li!L. _

No,.-thing,

No,.-thing:

Analabs

Assay Method

12.0

. 6.0

___.6.0

---------_._-

.9._ 0

R.PILL INTER\!AL .iru.L
f.c"HITl- To

~LFi I LL LNTERV.f\.J". im..L
ELQ!!l To

Assa.yed

_. 2-'_2. ._~Q__

.__.._-_._-----

PEF'lti DRILLED:

_..~._ .. I). 9... -'='3..." ",,0,--

P£.E:Lf::I_ DR I LLEO : .._1_:;;..... (Hllrl__._

o

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~I



425081

24.5E

bFH.QLQIl't

Sst

Sst

LITHOLOGY

Fe Sst

Fe Sst

12 J un", 19l;tL.

,_..iS~s~'t~ _

__.Ji.tl- "_.','

Det Limit. 0.1/;
D~t Limit 0.005%

Easting:

Easting:

PATE§. DR I LLED_'

DATE~ DRILLED: 9 June 1989

Fe 403
W03 -, 403

Report No 228.1. OS.(16298
:3rd July, 1989

.- 26 -

ASSAYS_
Tois.t Eel. Z, W03

6.00mUL__

12.00m

Nor'th i ng'

Northing:

Analabs

Assay Method

3.0

6.0

9.0

PEBk~~ DRILLING PROGRAMME

6.0

3.0~__

0.0

l.)f3l b.!~ I NJ~~RV.BL i!!ll.
~[om 12.

R8I-.LL lliTERY..AL 1&
Et:-,;!J!l. Io

A~:5~:;.ayed

_. 3 •..';>, ,_6. 0_

pseIt!. DR I L!-ED:

PEPTH DR I Lf.,.ED:

GQ:,:.Qf:D I NA_TES'

GQ__ ORDINATES:

._ .. .~~2 . . ~~i~_.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Sst

b-J..1HOLOG'(

Sst

--_._._._---

12_June 1989

13 June 1989

Sst----"'-'''-''--_._-

_---'-'N=aqneti te__

Det Limit 0.1%
Det Limit O.005~~

Easting:

DATES DRILLED,

Fe 40:3
W03·- 403

Repor-t No 228.1.08.06298
3r·d Jul Y, 1989

!9.pSAYS
Iotal fe% %. W03

6.00m

Nor-thing:

Nor-thing: __l~_()N __

Analabs

Assay Method

1;).;eb.OR~LtQ~ U~I;;N~I; lZi~_e_

!:i_AMPfili I Rl;. MAGNET IT!;. 51.:ARN lO~k:

6.0

HM.24

HM.23

__ .3~O_

el;RCUSSIO~ DRILL~ ERO~

0.0

P..8_!LL I NTEB.'i.AL .! m)

Fl""CJm To

RKILL INTE'1Y_AL _U!!L
~I.!1m Tq

DEPTH DRILLED: __~QQm _

_____..S!....._'L 9 JL__

_. .~) .. ..Q ._~. 3. I) _._

{~':5s2:\yed

!;:_O--ORDINATES:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



Sst

Sst__

Sst

Sst

bITHOlQ§.'i

Clay ~<_S~_t

14 June 1989

_---'S"'-s"'-t=- _

------------------ -----

--------------

Det Limit 0.1%
Det. Limit 0.005%

Easting:

DATES DRILLED:

DATES_ PBILLED_: 14 June 198'1__

Fe 403
W03 -- 403

Report No 228.1.08.06298
3rd July, 1989

- 28 -

140. '?_N _

ASSAYS
Total Fe!;. !;. Wo.~_

9.00m

~)(E.b....O_RAILQN I"J_l;:.£NC~ lZ.L.6~_

ttAtlE.§J::tJ RI;. t1AgNE.Ill~_ SKARN ~ONE

Northing:

Northing:

Assay Method

Analabs

eg~cussION DRILLING PROGRAMME

As-;sayed

un 1LL 1NH-JiVAL im.L
f:.r..:Pffi To

____A,_-'!____________ 9. 0

______E._._Q. li,.2...__

__,...__...~!..=_.(",-) ",,3--,-.-"'0c-_

_---.£~~_0 ._____ 3. 0

P_EPTH_ DRILLED,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



bJ..THOLOGY

-------.--,,-

Det Li mit o. 1"1.
Det Li mi t 0.005'(.

East i ng: __ 37.1f:.._.._..

Fe

DATES DRILLED:

---------

Fe 403
W03 - 403

Report No 228.1.08.06298
3nJ Jul y, i 989

Easting:

Sst

__--'S""s"'-.!;._.__.__..__

54 ..3N

ASSAYS
Iotal Fe~ ~ W03

3. OO.'-'Jm'-- _

Analabs

Assay Method

HM.28 _

Nor-thing:

Nor-thing:

HM.27

P1U..b1. I N.JERVI'l.b. .l.m.L
[t.m'! 19.

HAMPSHIRE MAGNETlTI;. ilKeRN l.Q~f;:

fLR I LL INTEfNAL J!!l.l.
fr-om To

QJ;;P_Tli DR I.b.bED:

_.... __ .e.,_'L .'l. 0__.

;~ssayed

._._0,.:::.0 --':0"',.,-,0""._

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



29.7E

bI,THObOGY

_...t@g_._S k~-'.~L .

Det Limi t 0.0:
Det Li mi to. OO~j%

Easting:

DATE§ DRILLED: l~_June 1989

DATES DRILLED: 15 JLlne 198L.

Fe 403
W03 - 40;0,

f,eport No 228.1.08.06298
3rd July, 1989

60.5N

- 30 -

ASSAYS
Total E~% ?;. W03

f\SSAYS
Jotalo, Fe% ?;. W03

_ 58~Q.O_ <0.005 _t'lag. S~(~,rn

41._22- " " "

__ 31"':30 " " "------
43~9.o " " "---- ,---

_::'l~)-,--~, " " "---,---_.__•..._..~~--

3.00'!L__,_

15.0m

Northing:

Northing: __?5.~__

Anal",-bs

Assay Method

3 .. 0

12.0

HM.29

,HM.30

EERCUSSI~ PBILLING EROGRA~

RRJLL INTERV,.AL i!!!l.
i"'r:.9m To

,_.. _,,_0 . ~~,,~_ ..__. .. 3 -2-_

!lli I L,=- l.b!.:lliRVAL .< m)

E.r:'9.!!! To,

__._...?.,. (o!..' _

____4.'-!L 9. 0_

CO=-.ORDINATES:

!:tE;,fTH DR I LLED.:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-



20.4E

Clay

L. I THOLOG'(

Fe ~1. Clay.

16 June 1 ~g3_,!, ...

Det Limit O. n:
Det Limit 0.005%

Easting:

Ea !Sotin 9 : _._~._.~~..~ 0 E~_...._.

MAY. :: JUNE ! 989

DATES DRILLED.: ~3L,ne 1989

DATES DRILLED:

----_._----

Fe ~·03

W03 - 403

Report. No 228.1.08.06298
3rd JL,l y, 1989

- 31 -

eSSAYS
Total Fe/. !.. WO;i

ASSAYS
Iotal Fe/. %. W01.

3.0m

Northing: 6Z...Ztl-__

Assay Method

Analabs

HAMPSHIRE MAJ;iNETL~ SKARN ZON!;.

42~S086

3.0

HM.31

HM.30A

QmL!~ INJERY_AL (m)

[OLCl.!!'. To

3.0

Q.B.ILL INTsENAl.,. iml..
Eo!: Oln To.

Assayed

____.._.0 •L _

I2EEHi pRILLED. __ 6. Om _

~Q.=.Qf(D I NATES:

DEpTH DRILLED:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Clay

LITHOLOGY

~ITHOLOGY

-------_._-

______C l~y.__.. ..

Oet Limit 0.1%
Oet Limit 0.005%

East i ng : 43 •._1..E .

DATES DRILLEQ: 16~ne 1987-.

Fe 403
W03 - 403

Repor-t No 228.1.08.06298
.3r-d Jul. y, 1989

15.0N

- 32 -

10.ON

ASSAY~

Total Fe% ~ W03

3.0m

Nor-thing:

Nor-t.hing:

Anal.abs

Assay Method

P.8.I Lb, .I NTE~YAL _~L

E'.r:Of'l I.9.

Ou~;

~\ss<:l.yed

._.._._...i) .._0 ._._.__•._~2_._.~.

~O--ORD I NATES:

......__~~~__.____ 3. Q._.._

t-JOl_E NO: _---.tIM. 3::L__

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



"

41.5E

36.3E

CliaY

"

LITHOLO.GY

CliaY

LITHOLOGY

_-ll~__._._

Pet Li mi t 0.1i:
Det L i mi t 0. (lO~i'.'l.

Eiasting:

Eiasting:

<0.005

DATES PRILLED: lfLJune .....l2Sl1....

Fe 403
WO:'!.·- 403

- 33 -

23.8N

Report No 228.1.08.06298
.3r-d .luI y, 1989

DATES ~RILLED: 16 June 1989

26.60 0.038

58.50

45.50

22.1Cl 0.035

ASSAYS
Tota,l. Fe?;. ?;. W03

ASSAYS
IQ.tal Fe/:.. ?;. \>103

6.0m

__~11. am

Nor t hi n g : _ 20 :..:J'-'N-'--__

Northing:

Analiabs

s.Xf'~OREU01',1. bJ(;;.sNQ.1;; EL@

Ha~P~HJRE MAGNETITE SKARN ZONE

Assay Method

6.0

HM.34

PE!l.G1LSS I ON DRJ.y"I NG eB.OGRAMME

.._...~2.~ ...Q .3. c) _.

121:;"1 LL J NTERVAL (m).

Er.9J.!l. I9.

Assayed

_..----.._-._._--_._--

_ ....._6. (_,__.. 9. Q.._

....._.3·,.P

. ..3.:.. 0 ----'l~l.......u"'_·_

!;JE::F'TH DR I LLE;.Q.:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



425089

49.1E

LITHOLOGY

12 June 1989

Det Limit 0.1%
Det Limit OsOO;:jy'

East i ng: ~~. 2L_..._._

Magnetite

~.Ll.L _

"

Fe Cl ay . . _

Easting.

DATES. DRILLER.

Fe 403
W03·- 403

Report No 228.1.08.06298
3r d J u 1 y, 1989

- 34 -

ASSAYS
TqtaI Fe::!. %. \'/03

ASSAYS
Jot<,l E.@.%. %. W03

___M..§!9..neti te __

"

DATES DRILLED. 16-->h!.'l~198'L9.0m

I;XP.bP.MIl0N. blCEtil;;f; Ej6-'~_

HAMPSHIRE_ MAGNET IrE ;iJ<;ARN?JJNE

Northing: 4J~~_

Assay Method

Analabs

6·_L._

9. 0'- _

PERCUSSION DRILLING PROGR~~

OiJCj~

~

A~;;j.sayed

------

pEF:TH DRILLED.

____~_,_O .. '0....9..__

HO.b_~ NO. _..tiM. 35

~Q:::ORRI NATES.

G.Q::::QBP.LNAJE;B.'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



"

39.BE

"

"

LITHOLOGY

LITHOLOG-X

Magnet. i te .

Cal y & Sst.

._-.£} ay & Sst.

Det Li mi to. 11.
Det Limit 0.0051.

East. i ng: __ ~m. 1E _

Easting:

DATES DRILLED: 13-"une~B9_

DATES DR~LLED.: 13 June 1911'2._

Fp- 403
W03 - 403

Report No 228.1.08'<:>6298
3rd July, 1989

34.3N

36.0N

ASSAYS.
Tot.al Fe% ~ ~O~

ASSAYS
Tot.al Fe~ ~ W03

8.50m

Northing:

4.0m

Assay Met.hod

HatlPSHIRE MAGNE~ §K~8N ZONE

Analabs

6.0

Northing:

HM.37A

HM.37

PERCUSQLON RBILLING PROGBAMME

R.EtJ LL INTERVAL i!'!l.
ErOIl!. Io

A~:3~3ayed

__.:" • 0 --'='4:.:..-"'(:..'

.,... ._.2..:.!L- ._ 3. Q__

CO-ORDINA~:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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55~OE

54.0E

14 JL,ne 1989

No Sample.

LITHOLOGY

No Sa.mple

----_ .._..•.._..

Det. L.imi t 0.1/;
Det Limit 0.005%

Easting,

Easting:

DATES DRILLED:

DATES DRILLED: 14 June 1989

Fe 403
W03 - 403

Report No 228.1.08.06298
3rd July, 1989

.. 36 -

29.2N

ASSAYS
Total Fe~ 71;. W03

BSSAYS
Tot.al FeY.: ~ W03

2.0m

2.0m

Northing,

Northing: _25.4N _

Assay Method

Analabs

2,,0

HM.38

_____2.0._0.0

N<I LL INTERVAL i!!!l.
Fr.Qffi To

Q[d LL ll'!JE;:RVBh (m)
From. To

O ~~'\..,· ~.. \J.... .:..

Assayed

REPTH DRILLED:

_ ...__~~. (I

CD-ORDINATES:

i;;.9.-0RDINATES,

PEP3H DRILLED,

•••••••••••••••••••,.
~



"

"

"

Sst

"

"

"

LITHOLOGY

LI THO LO!2.'!.

M.aq~

CI",V

CleW

--_.__._.....

Det Limit 0.1%
Det L.imit O.005/~

Easting: _ 52 .._~£._ ....__..

DATES DRILLED: 14 June 1989

DATE~ DRILLEP: 16 June 1989

Fe 4'):3
W03 - 403

Report No 228.1.08.06298
3r'd Jul Y, 1989

- 37 -

25.8N

AS§.e,y"~

Tot",l Fe% ?;. WO.].

ASSAYS
Latal Fe% %. W03

8.0m

Northing: ..34.4N__

13.0m

Northing:

An",l",bs

Ass",y Method

6.0

6 .. 0

HM.38B

.. _'2.....9._

3.0

O~O

0.0

ill' I Lb I NTER,{fl,b im ).
fL9JI1. TQ.

nEI=.pRflilQ-'~ !,._IC~/II.~_~ 17/~JI

HAMPSl:tIRE MAGNET.J..Ig SK~-.N ZONE

DR ILL .ttlTERV.6.I,., iilll..
f.L'l!!l To

0' q, ..

f4sS<-3.yed

__.._1':).....9 ,...__, 8 .. 0

___~,.....",,0,--_,

___12 . .2.._______ 13 .. 0

CO-ORDINATES:

~Q:.'ORDI NATE5.:

.__,_9 • 0 __..__,,-12"".:..'~O_

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

..~



"

"

70.5E

"

"

LITHOLQ§Y

Maq. Skarn

Det Limit 0.1%
Det Limit 0,,005%

Easting:

PATES DRILLED: 15._JL.ne 1989

DATES DR I LLED_' 15 JL.n<;! 1989

-_.._----_._-_..__ .

Fe 403
WO.} - 40.}

Sst

Report No 228.1.08.06298
3rd July, 1989

.- 38 -

ASSAYS
Tot~l.. Fe'l. ~ WO~

9.0m _

Northing: _ 37.0N__

Northing: _ 39.8N _ ..._

Assay Method

Analabs

HM.40

HM.41

RFtLb.6. I~TER"'-ab 1m)_
From. To

l;XPJ...QKl:llJ_Q!'! blg~!~tl;g lZI..~'§

tlAMPSHjRE MAGN~TITE SKA~!,!. lON~

____9....9. .9. 0 __

___~ •. (;~ . 9. Q._

tLOLE NQ:

._.._._~~~.. 0 w 3. (I

D.s.E:TH DRILLED. __2.,.Q!IL... _

_. --2~_."'O __"3'_'.'_'O"_.

CO~:~ORD INAIl;li:

PE:PTH DR I LLED:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



71.oE

68.6E

Sst

Sst

Fe Sst

Det Limi t o. Ii:
Det Limit 0.005%

"

----....-------

Easting:

Easting:

DATE§. DRILl_ED: 16 June 1989

DATES DRILLEP: 16 Jun~l989

Fe 403
W03 - 403

Report No 228.1.08.06298
3r-d J~lly, 1989

48.2N

- 39 -

21.2N

f\SSAYS
IotaL Ee%. ~ W03

9.0m

Northing:

Northing.

6.0m

P,ssay Method

,-,n"d abs

6.0

3 .. 0

HM.42

DR I LL !!':!If;.RVAL_ 1ml.
Frqm To

~.');.P..b.oRATI.O,,! bJ..9ENCE._ lZ/6§.

HAMPSHIRE MAGNETITE SKARN ZONE

PERCUSStQN DRILLING PROGRAMME

o).·~

___6 ._Q ..9. 0

Ass«yed

----------------------

Qi;;E.TH DRILLED:

Q.EPTH DRILLED:

. .. "3." (!.. 6 ~~_..

____Q~ 0

CO-ORDINATES:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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bITHOL.OGY

"

Clay

II II

16 :Jcme 1989

_.J;;1.~Mag.

Oet Limit 0.11.
Det Limit 0.0051.

Easting: .J6.5E__.._

Easting,

Fe 403
W03 - 40:;

Report No 228.1h08.06298
3rd :July, 1989

- 40 -

DATES DRILLED:

ASSAYS
Total Fe~ ;:;. W03

DATES PRILLEQ.:

ASSAY.§.
Lgtal_ fe,;:;' y, li,j03

14.0M

Northing:

Northing: 1..~. 7N. _

Assay Method

Analabs

3.0

12.0

PERCUSSION DRILLING ~ROGRAMM~

EXPLORIOiI.LON LICENJ;;J,;: .17LM1.

9.0

---,------_.-

Q.8 I L1. INTERVAL 1!!!.L
Et:.9.!ll To

DR I LL INTERVAl,.. (m).

Er..9.m. T rJ

A5~:;ayed

R.s.PTH Q.R U:.LED'

__~iL- 'L.:..!L-

__._.__1:... (!_.,_, ~_

. 0 • 0. _

rl
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX 1\2.3

I
Ou~b 1125096

I
TASMANIA MIN E S L I MIT E 0

I
HAMPSHIRE MAGNETITE SKARN ZONE - E.L. 17/68

I
AMG CO-ORDINATES ORILLING PROGRAMME 1988/89-

I
I Drill Hole No Eastinc Northing Level.

HM.l 397879.608 5430299.732 486.874

I HM.2 397862.831 5430327.571 487.426

HM.2A 397862.835 5430327.572 487.428

I HM.3 397853.603 5430320.731 486.489

HM.3A 397851.441 5430320.830 486.255

I HM.4 397868.106 5430333.710 488.282

HM.5 397863.407 5430337.301 488.185

I
HM.6 397864.936 5430347.238 488.482

HM.7 397858.195 5430344.791 487.891

HM.7A 397853.940 5430346.142 487.804

I HM.8 397849.081 5430349.465 487.709

HM.9 397854.152 5430303.684 486.410

I HM.10 397866.518 5430393.438 488.604

Hf'!.• 10A 397863.364 5430394.636 488.602

I HM.11 397873.271 5430377 .563 489.288

HM. 11 A 397870.863 5430378.397 489.125

I
HM.12 397857.703 5430370.348 488.314

HM.13 397849. /97 5430370.458 487.874

HM.14 397846.153 5430383.854 487.902

I HM.15 39785\ .845 5430384 .930 488.063

HM.16 397869.420 5430408.793 489.088

I HM.16A 397866.261 5430409.929 489.023

HM. 17 397860.772 5430402.566 488.320

I HM.18 397852.656 5430395.407 487.945

HM.18A 397852.461 5430394.604 488.105

I HM.19 397847.018 5430396.823 487.966

HM.19A 397847.232 5430395.716 487.960

I
HM.20 397855.772 5430408.566 488.320



I .'

o~,} ·,-t .~'

425097I - 2 -

I
HM.21 397862.542 5430414.028 487.562

I HM.24 397867.963 5430420.216 489.163
HM.25 397856. , 46 5430419.607 488.650

I HM.26 397863.365 54304::5.907 488.611
HM.27 397860.147 5430447.419 488.318
HM.28 397853.099 5430332.243 487.074I HM.29 397849.303 5430341 .385 487.250
HM.30 397850.146 5430355.970 487.803

I HM.30A 397848.703 5430356.676 487.75 \
HM.31 397843.049 5430351.173 487.185

I HM.32 397848.675 5430297.242 486.051
HM.32A 397848.75\ 5439291 .120 485.942

I HM.34 397844.141 5430303.119 486.153
HM.35 397867.448 5430319.599 487.38\

I
HM.36 397859.795 5430315.659 486.726
HM.37 397852.660 5430311 .701 486.416
HM.37A 39785\.508 5430313.303 486.373

I HM.38 397864.013 5430298.933 486.360
HM.38A 397866.097 5430300.835 486.611

I HM.38B 397B62.05B 5430300.457 486.364
HM.39 397863.149 5430306.925 486.950

I HM.40 397872 .068 5430310.163 487.241
HM.41 397883.<140 5430307.406 487.558

I
HM.42 397885.479 54303' 5.797 487.867
HM.43 3971374.668 5430292.285 486.517
HM.44 39787\ .353 5430284.591 486.143I

I
I
I
I
I
~.



Q.c~,- Bloc:k N° Q.r:jLZon" Bloc:k ii.•...'h. Bloc: k.
Width Depth §.tJ:.i k.. Vol Fac:tor Tonnag ..

m m m m'" Tonne5

(~ ..,~ = 1~; A 5 15 4,556 4.08 18,588..:...d• • ..J

B 29DO 11 .0 ro= 7,975 4.08 32, 5~~:;8~.,

C 23.0 11 ~ 5 ro= 6,613 4·.08 ~26 ,9f31'_-.J

D "33.5 i4.0 1.5 7,035 4.08 2B ';I 70~;

E 32 .. 0 12AO 15 5,760 4.08 ;2.3 ~ 50 1

F 15.5 15.0 :::0 6, 97~j 4.08 2E~ 'i 4~)f:~

_._--_.-

Av = 75~_m____.___ 125J!!. Tot ,,1 .- 158 769-~-_.__.

-\•. ,

"'''"'{\98l.~ ~' '"'!' . j
ll. I-J ~J' ' •.

~L. 17/68

ORE RESERVE CALCULATIONS

HAMPSHIRE MAGNETITE~RN ZONE

INDICATED G~OGICAL RESERVES

(Please refer to Plan N° 10/EX/EL)~-
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A

B

c

D

E

F

HAMPSHIRE M~.s;.U.~.SKARN .1.QNE

F&'.-!a.!.tADE CALCULATIONS

(NORTHERN SECTION)

Hole NQI.- Tot.l Qhl.m!,\l at iva Aver@.~

Fe IntersliS.t..ions Used ~§!pth. Fe ><...!!l !',--.E!1._~r agg

1 13a5 647.595 4-7.97

9, ";'"":. 10.0 5:1.1.75 5:1. ~ 1£J..~ ..~
.., ::?A, 3, 3A, 4, 5 & 6 46.0 2~)9'7 . 14 52. 12.~ ,

7, 7A" 14, 8, 29 48.5 269-", . 14 5~J D 5~5

11, 11 A, 12, 1'~ 27~O 1493. 16 55n30,.'

14, 15, 17, 18, 18A :36.5 1796.46 49.2=:":

,.~"-"_..._-
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7

8
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7

8

8

7

8

7

8
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"

"

"

"

"

"

"

"

"

"

"
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o. 12

<0.05

<0.05

<0.05

<0.05

-~ 42 -

50

56
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42
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46

39

57
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r::"-:"
~J."':I
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891538

Total No of Samples - 20

Depar-tment of Mir\es Labor"atories

6

5

7

3

9

2

4

8
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11

1. ~?

16

18

14

17
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10

20

Ht1/G1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~1



AN INVESTIGATION

OF THE POTENTIAL

FOR BENEFICIATION

OF THREE SAMPLES

OF TASMANIA

MINES MAGNETITE

•

•
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I

Testwork on the minus 3mm "magnetite fines" sample showed that it could not be easily

upgraded by screening out low grade fractions at the "as received" size due to the relatively

unifonn chemistry with size. At the auTent grade of 64.8% Fe, the magnetite fines compare

favourably with other Australian iron ores.

Mineralogical examination showed that the magnetite lump sample examined was a somewhat

different ore type to the fines sample currently sold to BlIP SteeL The "lump" contained finely

dispersed gangue components, thus requiring grinding to liberate, whereas the "fines" sample

was relatively pure magnetite with only a small amount of th.e gangue associated with. the

magnetite.

425104

Preliminary testwork on a sample of Tasmania Mines "lump magnetite" showed that both wet

drum magnetic separation and wet b.iglJ intensity magnetic separation could be used to produce

a concentrate with. a grade of 65% Fe. However, in order to effect hberation of the magnetite,

grinding to a topsize of approximately O.lmm was required. Above this size, liberation was not

significant, and little increase in iron grade resulted. It should also be noted that grinding

hberated phosphorus and the product was extremely low in this undesirable element.

01'Y~

SUMMARY



A request was made to BHP Central Research Laboratories by the Slab and Plate Products

Division (SPPD) Raw Materials Supply Department, on behalf of Tasmania Mines Limited, to

conduct beneficiation testwork on three samples of magnetite ore. The testwork program was

to determine low cost options for increasing the grade of the "as mined" magnetite lump, as

well as the magnetite fmes currently stockpiled.

I

1. INTRODUCTION

1

425105
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Most of the iron ore tonnage mined in Australia, and hence most of the ore used in sinter

plants within BlIP, is classified as high grade hematite (typically greater than 62% Fe). With

the current trend towards the use of higher grade (lower gangue) ores for use as sinter feed,

this necessitates the use of concentrates (typically greater than 67% Fe) in the sinter plant iron

ore feed, in order to meet the grade requirements.

From a comparison of hematite and magnetite based on their chemical composition, the

theoretical Fe contents of hematite and magnetite are 70.0% and 72.4% respectively;

magnetite being higher in Fe because of its lower oxidation state. As a consequence, an

impure magnetite containing 33% gangue, can have the same Fe content as pure hematite.

Thus when comparing hematite and magnetite ores, not only must the Fe grades be compared

but the gangue levels must also be considered, since for two ores having the same iron content,

the magnetite are will have the higher gangue level, and this will affect sintering and blast

furnace performance.



1. Magnetite Lump (minus 25mm. plus 6mm).

3. Magnetite Fines (-3mm).

2. Upgraded Magnetite Lump (minus 25mm, plus 6mm). This material had been upgraded

with a permanent magnet.
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The wet drum magnetic separator was used for the separation of the upgraded magnetite lump

sample after the are was further reduced to topsizes of minus 0.355mm and minus 0.125mm.

These two fmer topsizes were achieved by wet grinding in a ceramic ball mill, which minimises

contamination of iron from media wear. The relationship between the reduction in top size

and the grade and recovery of both magnetite and total iron units was investigated.

The upgraded magnetite lump was then further reduced to a topsize of Imm using a roll

crusher and a direct comparison was made between dry and wet low intensity magnetic

separation. Dry Roll Magnetic Separation, using a CARPCO, Inc. induced magnetic roll

separator and Wet Drum Magnetic Separation, using a SALA MAGNETICS, Inc. single wet

drum, were compared in terms of both grade and recovery of iron units.

The upgraded magnetite lump was then crushed in a laboratory jaw crusher to a top size of

8mm and the liberation characteristics of the are were determined by assaying and

mineralogical analysis.

2. EXPERIMENTAL

2.2 Magnetite Lump

The two samples of lump are provided for testwork had been screened into the minus 25mm,

plus 6mm size fraction. It should be noted that at this topsize and with only a 20 litre drum

sample, the material supplied may not have been representative of the larger lot size from

which it was taken. One of the two lump samples had the non-magnetic material removed by

the use of a permanent magnet by Tasmania Mines personne~ and was labelled as "upgraded".

The objective of the testwork was to recover the magnetite at the coarsest topsize possible,

thereby minimising the milling cost; and for the grade to be suitable as a marketable product to

BlIP sinter plants. Preliminary tests were conducted by examining the possibility of upgrading

the magnetite lump at the "as received" size by the rejection of the non-magnetic fraction.

2.1 samples Tested

Three samples of magnetite are were supplied by Tasmania Mines Limited in 20 litre drums

for testwork as follows;

01'10
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2.3 Magnetite Fines

The "magnetite fines" sample supplied was sampled from an existing stockpile at the Tasmania

Mines plant.

Size by size analysis of the sample was performed as well as both wet and dry sizings, to

determine the possibility of a low cost upgrading of the fmes by rejection of size fractions with

lower iron grades.

As a comparison to the grade of product that could be produced using a two stage wet drum

magnetic separator, tests were also conducted using Wet High Intensity Magnetic Separation

(WHIMS). WHIMS by comparison would involve a higher unit cost process due to a

substantially higher capital cost.

425107
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The SALA MAGNETICS wet drum low intensity magnetic separator was fed at 20% solids (by

mass) via a calibrated vibratory feeder and metered water addition, at a solids feed rate of 460

g/min. A low pulp density was used as the laboratory scale wet drum magnetic separator is

unable to handle high feed rates of a material with a high magnetic susceptibility without

choking. The drum separator was operated with the concentrate and tailings fractions being

separated concurrently. The products were dewatered, dried and weighed. The concentrate

(CONC 1) was then repassed through the wet drum magnetic separator to produce a cleaned

concentrate (CONC 2); this simulated a two stage beneficiation process. The concentrates and

tails produced were then subsampled and assayed.
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3. RESULTS AND DISCUSSION

3.1 Magnetite Lump

3.1.1 Beneficiation of Lump at the"As Received" Size

The magnetite lump was screened and the sizing and chemical analyses are listed in Table I.

From an examination of the assays with size it is evident that the iron units, in terms of total

iron and magnetite, are well distributed between the size fractions. Thus, it is not possible to

upgrade the ore by screening the lump to reject anyone size fraction and produce an

acceptable grade ore.

The lump ore was then subjected to magnetic separation by passing a permanent magnet over

the ore. It was determined that 3.7 percent of the material was non-magnetic at the lump size.

Although the percentage of low grade material that could be rejected in this way is relatively

low, and it could be achieved at a low cost by use of a cobbing magnet on a conveyor head

drum, the grade of the lump remained unsatisfactory. Hence, the magnetite ore at the lump

size received, offers no opportunity for beneficiation to an acceptable grade.

3.1.2 Lump Ore Characterisation

The lump are was reduced to an 8mm topsize by crushing and the size distribution and

corresponding assays are listed in Table 2. The reduction in topsize did not increase liberation

significantly (i.e. by preferentially crushing the magnetite from the gangue ore) thus the assays

with size still vary little between the various fractions. A sample was examined using optical

microscopy for magnetite grain characteristics. The average magnetite particle size for good

liberation was O.lmm in diameter. Therefore fine grinding would be necessary to achieve this.

A polished section was also examined by scanning electron microscopy and X-ray

microanalysis. This showed that the sample was composed of granular magnetite intergrown

with a silicate gangue composed of andradite, diopside etc. (see Appendix 1).

Apart from the occasional trace levels of calcium, the magnetite is free of impurities, within

detection limits, but does contain some very small inclusions. Only a relatively small

percentage of the magnetite is oxidised to hematite.

3.1.3 Comparison of Wet and Dry Magnetic Separation

A sample of lump magnetite ore was reduced in topsize from 8mm to Imm in order to make a

direct comparison between wet and dry magnetic separation.

The conditions listed below in Table 3 were used to obtain the results shown in Table 4 for

beneficiation using the dry induced roll magnetic separator.
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TABLE 1.
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AS RECEIVED SIZE DISTRIBUTION TASMANIA MINES LUMP

Size (mm) Weight Fe Fea04 SI02 AI20a TI02 P Mn CaO MgO K20 Zn Ignition
(%)

+16.0 28.4 38.8 48.0 24.0 3.09 0.22 0.013 0.46 11.40 5.33 0.18 0.033 -0.3

+ 10.0 51.4 39.5 48.9 23.6 2.98 0.20 0.015 0.43 11.10 5.33 0.19 0.032 -0.4

+6.4 15.7 41.1 51.8 22.4 2.87 0.19 0.012 0.42 10.60 5.02 0.17 0.036 -0.5

-6.4 4.5 44.1 51.6 19.9 2.56 0.19 0.014 0.55 9.22 4.40 0.14 0.038 -0.5

Calc Head 100 39.8 49.2 23.4 2.98 0.20 0.014 0.44 11.02 5.24 0.18 0.33 -0.4



... j"'.. ',. - -- ------------ - - - --
TABLE 2. SAMPLE CRUSHED TO MINUS 8mm SIZE DISTRIBUTION

Size (mm) Weight Fe Fe304 SI02 AI203 T102 P Mn CaO MgO K20 Zn Ignition

(%)

+4.000 31.1 34.4 42.9 27.4 3.72 0.22 0.014 0.45 12.60 6.11 0.28 0.027 -0.1

+2.000 26.2 36.1 44.1 26.4 3.28 0.20 0.013 0.43 12.50 5.86 0.21 0.031 ·0.4

+ 1.000 9.6 38.1 46.8 24.7 3.19 0.19 0.016 0.43 11.90 5.48 0,19 O.oJI ·0.4

+0.500 9,9 43.9 55.5 20.1 2.72 0.22 0.010 0,41 9.68 4.49 0.15 0.036 -0.8

+0.250 6.4 46.2 59.4 18.5 2.46 0.22 0.009 0.39 9.00 4.16 0.13 0.040 -0.8

+0,125 5,6 43.2 55.2 20.8 2.25 0,22 0.010 0.39 10.10 4.97 0.12 O.oJ5 -0.5

+0.063 5.8 33.5 40.8 28.5 2.27 0.17 0.016 0.42 13.40 7.02 0.14 0.028 0.3

+0.045 2.1 29.4 34.2 31.9 2.50 0.16 0.022 0.47 14.70 7.88 0.18 0.027 0.4

-0.045 3.3 31.4 37.8 29.5 3.17 0.19 0.030 0.52 13.40 6.89 0.23 0.028 1.2

Assay Head 39.5 49.3 23.6 3.07 0.20 0.013 0.39 11.10 5.28 0.2 0.033 -0.2

o
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TABLE 3. ROLL SEPARATOR SETTINGS

RUN PASS ROTOR CURRENT

SPEED SETTING

(amps)

1 1 20 0.3

2 1 40 0.2

2 2 40 0.1

The first run gave a concentrate of 47.9% Fe with a recovery of 93.3% of the iron units; this

was only a marginal upgrade from an original head grade of 39.5% Fe. The second run was

carried out at a higher rotor speed in order to give increased selectivity between magnetic and

non-magnetic materials by increasing the throw of the discharged non-magnetic material.

Throughout the runs difficulty was experienced in operating the separator, because the

magnetite tended to bridge between the roll and the nose block. This resulted in a decrease in

the efficiency of separation. As a result of the difficulties experienced with bridging of the

magnetite, the current was reduced to decrease the magnetic field strength. Mter the first pass

of the second run the product produced was marginally higher in grade and recovery than the

first run. The grade obtained was 48.3% Fe with 94.7% recovery of Fe. The product produced

from the first pass was then repassed through the separator to clean the concentrate. This

upgraded the concentrate to 51.5% Fe.

The wet drum magnetic separator results for comparison are listed in Table 5. The minus

lmm, concentrate produced after the first pass was 51.8% Fe. This was higher in grade than

was possible with two passes using the dry roll separator. This is due to the increased efficiency

of separation of the wet drum separator, compared to the dry roll separator, for a material with

a high magnetic susceptibility. After the second pass a concentrate of 53.0% Fe was obtained.

The recovery of the magnetite at a lmm topsize was 94.7%. Although high recoveries resulted,

beneficiation of the ore at a topsize of lmm is not possible due to poor liberation; as a result

the concentrate grade is relatively low. It was therefore decided to use the wet drum for

magnetic separation and determine the grades and recoveries attainable at various topsizes.

3.1.4 Wet Drum Magnetic Separation with Decreasing Topsize

Samples of the magnetite ore were crushed to a topsize of 0.335mm and O.l25mm, and

magnetically separated using the wet drum. The results are shown in Table 5 and compared to

beneficiation at lmm.

As the topsize was reduced from lmm to O.l25mm the product grade increased from 53% to

65.5% Fe and similiarly for the magnetite from 68.9% to 85.6%. This was achieved at very

high recoveries; the iron recoveries were approximately 90 percent and the magnetite



• -----------------
TABLE 4. DRY ROLL MAGNETIC SEPARATION

Feed Product Weight % Total Recovery 5102 AI203 T102 P Mn CaO MgO K20 Zn Ignition

Size (mm) Type % Fe of Fe (%)

-lmm Cone 1 77.2 47.9 93.3 17.2 2.38 0.22 0.011 0.37 7.80 4.09 0.144 0.039 1.0

RUN 1 Tail 1 22.8 11.3 6.6 44.2 5.24 0.13 0.022 0.50 21.15 9.31 0.389 0.014 -1.9

Head 100.0 39.6 100.0

-Imm Cone 2 65.7 51.5 86.1 14.6 2.11 0.22 0.010 0.35 6.53 3.53 0.120 0.040 1.5

RUN2 Tail 2 11.4 25.1 7.3 34.3 4.24 0.18 0.020 0.45 16.03 7.60 0.299 0.023 -0.7

Tail 1 22.9 11.4 6.6 44.2 5.10 0.14 0.021 0.50 21.23 9.47 0.376 0.014 -1.8

(Cone I) (77.1) 48.3 (94.7) 17.3 2.43 0.21 0.011 0.37 7.87 4.10 0.143 0.039 1.2

Head 100.0 39.3 100.0

••' 1IIiio'"...........
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TABLE 5. WET DRUM MAGNETIC SEPARATION

Feed Product Weight % Total Recovery % Recovery SI02 AI203 T102 P Mn CaO MgO K20 Zn Ignition

Size (mm) Type % Fe of Fe (%) Fe304 of Fe304

-lmm Conc2 69.2 53.0 92.0 68.9 94.7 13.4 2.10 0.23 0.006 0.35 6.12 3.26 0.120 0.043 -1.3

Tail 2 2.3 11.2 0.6 7.3 0.3 44.5 4.78 0.15 0.024 0.51 20.50 10.10 0.350 0.025 2.1

Tail 1 28.5 10.4 7.4 8.8 5.0 45.2 4.98 0.13 0.025 0.52 21.27 9.90 0.385 0.016 -1.9

(COllC 1) (71.5) 51.8 (92.6) 67.6 (95.0) 14.2 2.17 0.22 0.008 0.35 6.49 3.41 0.116 0.041 1.5

Head 100.0 39.9 100.0 50.4 100.0

-0.355mm COllC 2 59.0 62.0 89.7 81.4 93.9 6.7 1.41 0.24 0.004 0.32 2.95 1.71 0.057 0.049 -2.2

Tail 2 3.3 13.9 1.1 13.2 0.9 42.1 5.32 0.17 0.026 0.50 18.80 9.37 0.410 0.034 2.2

Tail 1 37.7 10.1 9.2 7.1 5.2 45.1 4.94 0.12 0.029 0.49 21.40 10.10 0.360 0.017 1.7

(COllC 1) (62.3) 59.7 (90.8) 78.1 (94.8) 8.5 1.64 0.25 0.004 0.33 3.77 2.09 0.075 0.048 -2.0

Head 100.0 40.8 100.0 51.1 100.0

-0. 125mm COllC 2 55.2 65.5 88.6 85.6 92.3 4.2 1.19 0.25 0.002 0.30 1.79 1.10 0.034 0.052 -2.7

Tail 2 3.0 11.8 0.9 11.7 0.7 43.6 5.41 0.19 0.023 0.50 19.30 9.71 0.420 0.038 2.4

Tail 1 41.8 10.3 10.5 8.6 7.0 44.9 5.05 0.14 0.029 0.49 21.10 10.20 0.370 0.017 1.7

(Colle 1) (58.2) 63.1 (89.5) 82.5 (93.0) 6.0 1.34 0.25 0.003 0.31 2.55 1.51 0.052 0.051 -2.3

Head 100.0 40.8 100.0 51.2 100.0
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recoveries as expected were higher. This is represented graphically in Figures 1 and 2.

Correspondingly, as the topsize was reduced there was a decrease in the level of the impurity

elements in the concentrate due to the increased liberation and effective separation.

The concentrate produced at minus O.I25mm was 55 mass percent of the feed and assayed

65.5% Fe. The silica and alumina levels were 4.2% and 1.19% respectively, which compare

favourably with other commercially available iron ores. The Ti02 loading is relatively high at

0.25%. It should be noted that the phosphorus is liberated from the ore and less than 10% of

the phosphorus in the head sample reports to the concentrate. The phosphorus levels are very

low at 0.002% and this offers significant advantages to sinter plants in using such a low

phosphorus ore in the blend. The concentrate contains 0.3% Mn and if used in significant

quantities would reduce the amount of manganese alloying required in the steelmaking

process, offering further possible price advantages.

The K20 and zinc levels are relatively ~igh, and these two metals lead to the build-up of

deleterious deposits in the blast furnace. Hence sinter chemistry requirements places

limitiations on these elements, but at low mass fraction addition rates to the sinter feed, the

presence of these undesirable elements are not seen as being likely to create significant

restrictions on the use of this ore. However, when used in conjunction with other high

zinc/K20 ores, the amount of Tasmania Mines ore that could be incorporated into any

particular blend may be limited.

OveraU, the concentrate would be an attractive component to the sinter plant feed.

3.1.5 WHIMS Testwork

Concurrently with the wet drum magnetic separation tests, samples were separated using wet

high intensity magnetic separation (WillMS) at topsizes of 1, 0.355, 0.125 and 0.045mm. The

results are shown in Table 6. This work was undertaken to make a direct comparison between

the separations obtained using WillMS and wet drum magnetic separation. From a

comparison of the results it is evident that the wet drum magnetic separation results were

superior in terms of grade. Difficulty was experienced in operating the WillMS unit due to the

high magnetic susceptibility of the magnetite ore, resulting in the magnetite bridging across the

separating matrix and significantly reducing the efficiency of separation.

3.2 Magnetite Fines

Wet and dry sieve sizings were performed on the 'as received" minus 3mm fines. An analysis

of each fraction of the dry sieve sizing was obtained and the results are listed in Table 7. From

an examination of the assays with size, it is evident that the iron units, both in terms of total

iron and magnetite, are well distributed between the fractions. The size fractions that are

marginally lower in grade with respect to the calculated head only represent a small mass

percent of the ore. Thus it is not possible to upgrade the ore by screening to reject anyone size
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TABLE 6. WET HIGH INTENSITY MAGNETIC SEPARATION (WHIMS)

Feed Product Weight % Total Recovery % Recovery SI02 AI20a TI02 P Mn CaO MgO K20 Zn Ignition

Size (mm) Type % Fe of Fe (%) Fea04 of Fea04

-Imm + lamp 84.8 46.5 96.6 18.1 2.70 0.20 0.010 0.37 8.53 4.05 0.161 0.D38 + 1.0

+6amp 11.2 10.2 2.8 46.4 4.37 0.12 0.007 0.50 20.90 10.62 0.357 0.020 -1.3

-6amp 4.0 6.9 0.6 44.3 3.63 0.12 0.128 0.42 23.80 11.10 0.229 0.024 -4.0

Total 100.0 40.8 100.0

-0.355mm + lamp 75.1 52.4 94.3 67.7 96.1 14.0 2.16 0.21 0.004 0.35 6.58 3.19 0.120 0.043 -1.4

+6amp 7.6 11.3 2.1 7.9 1.1 45.2 5.03 0.12 0.004 0.50 20.50 9.91 0.400 0.018 1.1

-6amp 17.3 8.7 3.6 8.4 2.8 45.1 4.78 0.15 0.057 0.47 21.90 10.60 0.330 0.023 2.5

Total 100.0 41.7 100.0 52.9 100.0

-0.125mm + lamp 70.3 56.0 93.5 72.7 95.9 10.9 1.81 0.23 0.002 0.33 5.08 2.54 0.092 0.046 -2.0

+6amp 6.8 12.8 2.1 10.7 1.4 44.1 5.50 0.14 0.004 0.52 19.60 9.23 0.490 0.019 0.8

-6amp 22.9 8.2 4.5 6.3 2.7 45.9 4.67 0.13 0.046 0.46 22.50 10.80 0.300 0.018 2.0

TOlal 100.0 42.1 100.0 53.3 100.0

-0.045mm + lamp 54.8 65.0 85.1 4.4 1.22 0.23 0.002 0.31 2.00 1.04 0.042 0.055 -2.4

+6amp 2.8 18.9 1.3 39.6 6.73 0.17 0.003 0.53 16.60 6.92 0.766 0.024 0.7

-6amp 42.4 13.5 13.6 45.4 4.90 0.16 0.030 0.54 21.90 10.50 0.350 0.016 0.7

Total 100.0 .41.9 100.0

-....
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TABLE 7. AS RECEIVED SIZE DISTRIBUTION AND GRADE OF MINUS 3MM FINES

•

Size (mm) Dry Size Wet Size Fe Fe304 SI02 AI203 T102 P Mn CaO . MgO K20 Zn Ignition

Weight Weight

(%) (%)

+2.000 0.7 0.6 59:7 57.2 7.8 \.95 0.13 0.010 0.47 3.15 0.74 0.041 0.056 -0.4

+ \.000 13.7 13.8 64.1 61.4 3.9 1.33 0.09 0.008 0.49 \.58 0.51 0.024 0.049 -1.1

+0.500 25.2 25.2 65.0 62.0 3.5 1.24 0.10 0.007 0.47 \.42 0.46 0.016 0.052 -1.1

+0.250 29.7 30.0 65.5 58.9 3.1 1.08 0.10 0.008 0.44 \.31 0.39 0.012 0.052 -1.0

+0.125 20.4 18.7 64.6 53.9 3.9 1.14 0.13 0.010 0.40 1.86 0.42 0.012 0.054 - \.1

+0.063 6.9 6.7 64.5 5\.4 3.8 1.03 0.13 0.009 0.37 \.55 0.46 0.012 0.050 -\.0

+0.045 \.8 \.5 65.6 49.7 3.2 0.94 0.13 0.009 0.36 1.01 0.38 0.012 0.047 -0.9

-0.045 1.6 3.5 62.9 47.2 5.1 1.29 0.12 0.015 0.36 1.48 0.52 0.023 0.043 0.0

Calc Head 100 100 64.8 58.1 3.6 1.17 0.11 0.008 0.44 1.52 0.44 0.015 0.052 -1.0
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fraction and produce a significant increase in grade. The magnetite fines would have some

potential for upgrading, but this would require a reduction in topsize to liberate the remaining

gangue from the magnetite.

The calculated head grade was 64.8% Fe, 3.6% SiQ:2, and 1.17% Al203. This grade compares

favourably with other Australian iron ores. One of the most notable characteristics of this ore

that would make it attractive as a sinter feed is the very low phosphorus levels.

3.3 Comparison of Magnetite samples

The lump magnetite and the magnetite fmes show quite different grade/size and liberation

characteristics. Comments from Tasmania Mines personnel indicated that the lump ore should

have been similar to the current minus 3mm fmes shipments supplied to BHP Steel (see

section 3.2), and hence it would not be expected that the lump would require such fme grinding

to liberate the gangue componets. CRL further examined the samples, in light of these

comments, by comparing the two magnetite samples - lump ore crushed to a 1mm topsize and a

sample of minus 3mm fines - using optical microscopy techniques.

Microscopy revealed that, as suspected, the two ores were texturally dissimilar. The lump

contained fme intennixed gangue components, with the majority of particles containing locked

gangue (particles that require comminution to release the gangue) with a liberation size of less

than 0.1mm. The fmes sample also contained some locked gangue particles, but the majority of

particles examined contained no gangue components at all, being pure magnetite, i.e., the ore

was obviously higher grade. Liberation size for the particles containing gangue in the fines

sample was also approximately 0.1mm. Photographs 1 and 2 show the difference in texture of

particles with locked gangue. Hence it is clearly demonstrated that differences in chemistry

between the lump and fines sample is due to a difference in ore types. This may reflect on the

representativity of the sample of lump ore sent to CRL for testwork.

3.4 Comparison of Tasmanian Mines Concentrate to Other Commercially Traded Iron
Ores

In Table 8, a comparison is given of the grade of the concentrate produced from Tasmania

Mines magnetite and that of other commercially traded iron ores, both from within Australia

and also from overseas, that are currently used in Australian sintering feed ore blends.



TABLE B. A COMPARISON OF TASMANIA MINES CONCENTRATE TO OTHER AUSTRALIAN AND OVERSEAS IRON ORES

c

Ore Name Fe Fe203 Fe304 SI02 AI203 P MnO CaO MgO S K20 Zn LOI Type Size

Carajas 67.75 0.6 0.80 0.050 0.26 0.02 0.03 0.008 0.004 1.35 Sinter Feed 92%, -6.35mm

Sinter Feed 9%, -O.IOmm

Mt Newman Fines 62.5 6204 0.1 5.6 2.60 0.068 0.09 0.04 0.05 0.011 0.020 0.004 2.10 Sinter Feed 95%, -6.0mm

9%, -0.15mm

Kudremukh 67.5 2.6 DAD 0.025 0.15 0.02 0.03 0.005 0.005 1.00 Pellet Feed 100%, -0.21mm

Concentrate 63.6%,

-0.044mm

Samarco 67 1.8 1.10 0.040 0.03 0.08 0.04 0.004 0.020 0.001 1.20 Pellet Feed 98.5%,

Concentrate -0.074mm

Carol Concentrate 65.9 68.1 4.6 0.15 0.008 0.13 0043 0.30 0.004 0.003 0.26 Sinter Feed 97.2%,

-0.85mm

8.9%, -0075

Tasmanian Mines 65.5 4.2 1.19 0.002 0.39 1.79 1.10 0.034 0.052 -2.70 Sinter Feed 100%,

Concentrate -0.125mm

-QIO



It should be envisaged that a plant Ilowsheet would include cobbing at a lump size to remove

the non-magnetic fraction followed by crushing and grinding to a topsize of approximately of

O.lmm. Magnetic separation would be undertaken using a two stage wet drum separator.

However, due to the ore texture of the magnetite, in order to effect liberation from the gangue,

grinding to a topsize of approximately O.lmm was required. Above this size, liberation was not

significant, and little increase in iron grade could be obtained. It should be noted that grinding

liberated phosphorus and the product was extremely low in this undesirable element.

425121
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CONCLUSIONS4.

Preliminary testwork on a sample of Tasmania Mines lump magnetite showed that the ore was

amenable to beneficiation by magnetic separation. Both wet drum magnetic separation and

wet high intensity magnetic separation could be used to produce a concentrate with a grade of

65% Fe. Wet drum magnetic separation would be favoured in tenns of capital cost and ease of

operation.

The minus 3mm magnetite fines sample could not be upgraded easily by screening out

unwanted low grade size fractions as the chemistry was relatively uniform with size. At the

current grade of 64.8% Fe, 3.6% SiOZ and 1.17%A1Z03 the magnetite fmes compare

favourably with other Australian iron ores. It should also be noted that the phosphorus levels

are very low.

Optical microscopy of the lump and fmes samples indicated that the ore types appeared to be
different. The lump ore had fmely disseminated gangue whereas the minus 3mm fmes sample

was relatively pure with many particles containing no gangue constituents. This fmding

indicates either variability in ore type within the deposit or an unrepresentative sample of the

lump ore from Tasmania Mines.
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On 18th September-, 1985, ZETETIC was commissioned by Mr. R.

Boland. Dir-ector oE casminex N.L., to under-take a brief prelimi­

nar-y assessment of known wollastonite occurrences at Wollastonite

Creek, near- Hampshir-e, within EL 17/68. Terms of r-efer-ence were

to produce a geolog ical map of the area and to formula te an on­

going explor-ation programme if this was considered worthwhile.

The work completed and the infot:rnation gleaned therefrom is

describ8d in this document.

In bri8f, it is evident that the Wollastonite Creek mineral­

isation is worthy of mor-e detailed appr-aisal and a work programme

has therefore been proposed with an immediate Objective of deter­

m1ning the likelihood of wollastonite occurr1ng in economically

'liable amounts and grades. However .. it 1S em9hasised that as

'N'ith most commercial minerals, a market for the product must be

r-easonably assured prior- to large exploration eXgenditure.

2. LOCATION

The wollastonite occurrences under consideration are situated

wi thin the lower r-eaches of Wollastoni te Creek.. a tributary of

the Emu River.. on its eastern bank approximately 1 kilometre

south of the Hampshire - Upper Natone road and about 3 kilometres

south-east of Hampshire. The area lies within EL 17/68 of Tas­

minex N.L. (see Figure 1).

Access to the area is from the Hampshire Upper Natone

road. via an unsealed Forestry road (Cameron's Road) to informal

tracks as shown on Figure 7.

The prospect 1S located mainly within a stand of euclayptus

saplings surrounded ~y pine plantations and small areas of native

bush or farmland (see Figure 2). The area forms part of an active

forestry project managed by Associated Forest Holdings.
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3. PREVIOUS WORK
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Reid 1n 1924, showed on his geological map large areas of

limestone around the headwaters of Limestone Creek (now called

'ti'ollastonite Creek). Thomas and Henderson, in 1943, investigated

this area for the [lossible production of wollastonite. Hughes,

in 1950 and 1957, took some sam[lles from Limestone Creek, but the

most useful work was done by M.J. Longman, in 1960, at the request

of Mr. A. P~arSQn of Ulverstone.

Hughes (1957) stated that, "Over much of the area limestone

is not a[lparent, but an ~utcrop on the eastern bank of Limestone

C::2ek, 60 chains south oE the Natone Road bridge, shows a thinly

bedded series of racks in which may be seen five bands af lime­

stone varying 1n thickness from three inches to three feet, con­

tained 1n beds of hornfels and calc-silicate rocks. These beds

strike at 1600 and dip ta the south-west at 150 • The thickness

of the outcrop exposed is 25 feet. An analysis of the limestone

taken from the various bands showed;-

"This second analysis is of a representative sample taken

across the silicate and calc-silicate beds and shows that the

minerals are in the following proportions:-

%

8.4

51.0

0.4

38.0

1.6

Ignition Loss

Fe203 .,. A1203

Ac id Insol uble

CaO

MgO

Ac id Insoluble

CaO

MgO

Ignition Loss

Fe203 + Al203 + Ti02

"The siliceous portion of the outcrop showed'­

%

68.0

21. 6

0.6

2·6

6.7

I
I
I
I
I
I
I
I
I
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Longman (1961) undertook the most comprehensive assessment ..

to date, of this area. He carried out a detailed sampling pro­

gramme (see table on Figure 4 for results of most relevance),

geological mapping and some thin-section work,

I
I
I
I
I
I

l
Calcium Carbonate (CaC03)

wollastonite (CaSi03)

Silica (Si02)

%

6

38

48
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In thin-section, Hughes noted the following minerals'-

Quartz

Wollastonite

Calcite

Pyrrhotite

Plagioclase

Diopside

Quartz and wollastonite tended to be dominant, forming 80

per cent of the rock in some cases. Hughes estimated the propor­

tion of pyrrhotite to be between 5 and 10 per cent with the quan­

tity of plagioclase, calcite and diopside usually being less than

5 per cent.

Hughes calculated that the average grade of the deposit was

30.3%, upgradable to 37.2% by rejecting the chert and dolomite

bands, and that the amount available was approximately 1 x 10 6 tons.

Unfortunately, Hughes gave no basis for calculating this

tonnage and did not explain the analytical results. Further, his

'isolated outcrops' samples were not shown on a plan and it was

not mentioned whether his zero sampling level 'Has at the bottom

or top, stratigraphically, of the outcrops. It is presumed zero

'Has the highest point of the outcrop sequence. It is also presumed

that the grades quoted by Hughes are percentages of the total rock

rather than a percentage of the acid insoluble fraction. Recent

attempts to discover his methods of analysis. from the Department

of Mines, Hobart, have not met with success.



3. GEOLOGY OF THE WOLLASTONITE CREEK AREA

WOJ:'k completed in the field was as Eollows:-

4. WORK COMPLETED. 1985----
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incl inometer travers ing of fa J:'estry

of wollastonite mineralisation:

"

Tape, compass and

tracks in the area

area:

3.

2. Detailed geological mapping of the Wollastonite Creek

4. Tape and compass traversing of part of Wollastonite

Creek.

The regional geology of EL 17/68 has already been adequately

described in numerous previous Tasminex reports; however. the

geology of the area surround ing Wollastoni te Creek has been r-e­

mapped and updated and is shown in Figure 3. In broad terms,

This report, and accompanying plans and sections. are the

result of the above work.

Investigations at Wollastonite Creek were carried out during

the peJ:'iod 4/10/85 to 30/10/85.

1. Regional mapping allied to aerial photographic interpre­

tation set the wollastonite Creek area in its geological

context·

4.

Taking Hughes' results at Eace value, it is ap[)ar"nt that

wollastonite grades exist at the lower end of the economic s[)ec­

trum but can be J:'eadily upgraded by rejecting the 10weJ:' grade

ch,=rt bands, distinguished by a darker colour. This may have

important economic consequences.

Since 1960/61, there appears to have been no detailed work

carJ:'ied out in the wollastonite Creek area by either companies OJ:'

government agencies.
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ordollician age rocks wece intruded by Dellonian grani tes and, today,

The stratigraphy oE the region may be summarised as Eollows:-

Eoem inliers within the extensille Tertiary Basalt ca[l[ling. The

extensille limestones shown on some geological ma[ls oE the area do

not exist rather the Gordon Limestone Transition Secies is com­

[lased of a mixed sequence of fine quartzites (oEten described as

cherts and often pyrrhoti tic), hornfels, thin beds and lenses oE

limestone, occasional dolomites and calc-silicate rocks containing

';'/ollastonite. BeEoce metamorphism this Transition Series was

composed predominantly oE sandstones and calcareous sandstones

with intermittant minor limestones and Eormed a gradational

sequence between the dominantly arenaceous Moina Sandstone and the

dominantly calcareous Gordon Limestone sensu stricto.

I
I
I
I
I
I
I
I
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Unconformi ty

TertiaryI
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Dellonian

Silurian

Ordollician

Cambrian

Eldon Group

(Gordon Limestone
(
(
(
(Transition Series
(
(
(
(
(
(
(Moina Sandstone
(
(
(
(
(owen/Roland Conglomerate
(

Undifferentiated

Basal t flows

Granite intrusilles

Sandstones, quartzites

Sssentially limestones
with minor calcareous
sandstones

Calcareous sandstones,
sandstones, siltstones,
minor limestones.
Where metamorphosed,
quartzites,calc-silicate
hornfels

Sandstones, quartzites,
siltstones, shales,
slates and minor
conglomerates

Conglomerates and quartz
sandstones

Greywackes, slates
quartzites, acidic
lallas. etc.



The detailed geology of the known wollastonite deposits is

shown on Figure 4. This plan is largely self-explanatory but a

number of points are worth emphasising--

6 .

Structurally, the most important feature for loca ting new

shallow wollastonite deposits is the postulated wollastonite

Creek syncline shown on figure 3 and schematically on figure 5.

It appears to be asymmetric with the western limb having generally

steeper dips.

faulting has not been proved but is suspected, Longman (1961)

has noted post-Tertiary faulting on a NE-SW trend adjacent to

Wollastonite Creek, but recent mapping did not confirm this.

further, there may be some structural control in a NNW-SSE direc­

tion as suggested by the drainage ;>attern of wollastonite Creek

itself .

425134--1
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reconnaissance geological traversing along forestry tracks

to the west of Wollastoni te Creek did not reveal any

outcrops except in the extreme south of the area mapped

where the target rocks of the Transition Series were

observed underlying the Tertiary Basalt capping.

in the vicinity of outcrop 3 (three) there is a distinct

swing in strike to the NE. The reasons for this are not

known- it may be caused by a flexure on the eastern limb

of the postulated Wollastonite Creek syncline or be a

product of block faulting.

the outcrops in Wollastoni te Creek, either s ide of the

granite boulder, are extremely weathered and unusually

'puggy' for this area; most other outcrops are hard,

indurated and 'fresh' looking.

the sub-basaltic boundary of the Transition Series meta­

sediments as shown in figure 4· may be further east. Its

precise location depends on the thickness of the basalt

and the relative erosional level of the pre-basalt topo­

graphy. This should be tested by drilling as proposed in

Section 6 of this report .

•



An exploration work programme is Droposed as follows:

distribution of mineralisation will be governed by the

paramet9rs of the chem~stry 0t the original rock type and

temperature of subsequent metamorphism- whera these are

in balance, wollastonite will be formed. This is illus­

trated schematically in Figures 5 and 6>

Establish by bulk-sampling whether commercial end-user

requiC'~ments can be met (i.e. suitability) ascertain

whether a realistic potential market exists for the

mined product (i.e. need) confirm a value/grade equa­

tion (i .e. profitability). It is understood that

Tasminex is currently ]laking investigations to these

ends. Further, it should be checked that the area is

not cover9d by a 'private minerals' title and that the

forestry company is amenable to fair compensation for a

proposed mining operation within their plantation area.

7 .425135

Assuming the requirements of Stage 1 are successfully

met, Tasminex should test the deposit by reconnaissance

'fence-line' percussion drilling of known surface mln­

eral i sed areas (i. e. outc rop areas 1/2 and 4). This

will establish the parameters of width, vertical extent

and grade over a crucial area and it is proposed that

11 (eleven) vertical percussion holes are drilled at

40 m int9rvals on lines 240 m apart (see Figure 4).

The depth of these holes will be con trolled by depth

to granite, depth of overburden and the vertical extent

of the mineralisation: as a guide a relative level of

25 m beneath Wollastonite Creek should be used. For

budget purposes, 450-500 m of drilling should be

considered, at an approximate cost of $17 - SOD. The

objective of this drilling is to demonstrate 1 x 106

tonnes of wollastonite bearing rock. This can be ach­

ieved using the following indicative parameters'-

,
o •

Stage 2

Stage 1

r013"
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7. CONCLUSIONS

Work at Wollastonite Creek has reached only a very early

stage; however, it is apparent that further expenditure is warran-

425137

Encouragement leads to infill drilling. metallur-

g ical testwork and diamond dr ill ing for geolog ical

control.

Extending the known mineralisation along strike to

the south-east from outcrop area 2: two fence-lines

of percussion drilling are proposed (lines 240s and

480s, see figure 4) with hole-spacings of 40 m.

The number of holes on each line and their depths

will be determined by the results of Stage 2 drill­

lng. for budgetary purposes, a further 500 m of

drilling should be assumed. Successful intersec­

tions on these two proposed southern lines, and

using the same criteria as above, would increase

the potential tonnage by a further 1 x 10 6 tonnes.

assume thickness of deposit is 10 m;

assume SG of 2.5.

assume deposit width of 120 m (that glven if wollas­

tonite is intersected in three adjacent holes on

both lines)

8.

assume strike length of 350 m (line 240N to outcrop

area 2)

further reconnaissance drilling is proposed aimed at

achieving the following'-

failur~ to realise these parameters may give reason to

review the project at this stage, but success would

lead to further percussion drilling.

Stage 3

013 1
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ted A genuine exploeation taeget exists and peoviding commee­

cial end-usee criteeia are met and a maeket can be established,

t:"econnaissance lleecussion deilling must be caeried out. It is

stt:"essed that no eXllenditure should be contemplated unless thet:"e

is a t:"easonable assueance that a maeket foe the peoduct exists.

At the cuerent stage, theee is an expectation of mineealisa­

tion grading 30-40% wollastonite and in the ot:"dee of 1-2 x 10 6

tonnes. By comparison to overseas commercial wollastonite depo­

sits· the grade at Wollastonite Creek seems to be lower than

desirable. Howevet:", if the deposit can be cost-effectively

ullgraded by either selective mining ot:" by processing techniques

and commercial quality can be attained without peohibitive cost­

penalties, then economic viability may still be achieved.

Given the extent of the so-called Trans it ion Ser ies of the

Gordon Limestone, in proximity to the Devonian Granite, it would

not be surprising if the wolla~tonite forming environment existed

elsewhere in EL 17/68.

M.P. Everett

R.W.L. Shaw

for ZETETIC
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APPENDIX A---- - - - --- -

Chemical Comoosition

nese or magnesium for calcium

Wollastonite pseudowollastonite,
1_1200 + 100C.

4.5 - 5.0 on Moh's scale.

Vitreous- on cleavage surfaces, pearly.

About 1,5400 C.

Bladed crystal masses- acicular.

Usually white: sometimes grey, cream,
pale green, red or brown tinged.
Streak, white. Sub-transparent to
translucent.

2.87 - 3.09 [2.3 - 2.9 in Dana].

(l00) perfect; (001) and (102) good:
(lOll imperfect
Fracture uneven. Brittle.

Wollastonite, Triclinic; Parawollast­
onite, Monoclinic.

Fairly high.

colourless in thin section.

Weak.

Alpha 1.616, beta 1.629- gamma 1.631.

In nature there may be some substitution of iron, manga-

Birefringence

Colour

R.I.

Melting Point

Relief

Lustre

Inversion
Temperature

Hardness

Cleavage

Colour

Form and Hab it

Optical properties

425140 AI.

THE_~ROPERTIES AND USES OF WOLLASTONITE

Phvsical~o~ert~e~

Crystal system

Wollastonite can be synthesised from its component oxidese

or from hydrous gels 'lia xonotlite, Ca6 (Si6017) (OH)2 which breaks

down on heating to yield wollastonite.

Wollastonite, calcium metasil icate, can occur: natur:ally, or:

be made synthetically, and has a theor:etical composition of silica

51. 7% and lime 48.3%, gl'11ng a chemical formula of CaSi03 or:

CaOSi02'

I
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Paragenesis

Properties Important for Commercial Use

The temperature at which wollastonite is formed depends on

the conditions obtaining. At low temperatures. quartz and calcite

form a stable assemblage but if the temperature rises to about

+ C02

+ Carbon Dioxide

CaSi03

'Nollastonite

o 0095g/100ml at 250 (.

Largely inert; decomposed by concen­
trated hydrochloric acid.

About 10.

480 - 1233 Kg/m3 according to grain
size

92-96% (GE reflectance rating US)

)

Biaxial negative. 2V = 38 0 - 60 0

425141
A2.

Parallel or almost Qarallel in longitu­
dinal section; oblique in cross-section.

r < V, weak.

Si02

Quartz

Ex tinct io n

CaC03 +

Calcite +

Interference
figure

Dispersion

QH in 10% slurrv

Brightness (99% ­
325 mesh grade)

Solubility in
water (neutral)

C8effic ient of
expansion

Chemical activity

ApQarent density
of loose material

Fluorescence

Wollastonite is a common mineral associated with contact

metamorphic impure limestones; parawollastonite, although it may

occur in the same Qaragenesi s. is rarer. In most occurrences

wollastonite occurs as a Qroduct of the reaction

Some crystals of wollastonite fluoresce in either short-wave

or long-wave ultra-violet light, or in both, colours ranging from

yellow-orange to Qink-orange and more rarely. a bluish-green.

Spec imens may also show deep red phosphorescence. Trials on

Wollastonite Creek specimens failed to fluoresce or Qhosphoresce.
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Temperature °C

ZETETIC I TASMINEX

Dft.IWIII BY ,illP. E.

PC02- T curve DRAPnIIAN: T. G..Q.s.

Ill... :0cL'~

for the reaction AEYIIIQIa- :

CaCO'3+Si02 ~ CaSi0'3+C02
flU. NQ. TW'le/2Ol

atter Harker, R.I. a Tutlllt, OJ:, 19!56. FIG. a



Commercial Uses of wollastonite

There was virtually no exploration of this mineral until

towards the end of the Second World War, and it was not marketed

in any quantity until about 1950.

In the progressive metamorphism of siliceous dolomites the

early stages of the sequence are talc - tremolite - diopside ­

Eorsterite - wollastonite - periclase - monticellite.

500-600 0 C, the reaction (abov8) begins and proceeds to the right

until the supply of calcite or quartz 1S exhausted, at a pressure

of about 1 atmosphere. The carbon dioxide product, unless it

escapes, will cause the pressure to increase and consequently the

temperature needed for the r8quired reaction will also increase

to possibly 850-9000 C (see Figure 8)

A3.425143oi i! :i

•

•

•••••
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Wollastonite has been investigated as a Eiller and as a coa­

ting material in the paper industry

wollastonite may be used in plastics and rubber, where it

acts as a semi-reinforcing filler; in the manufacture of abrasives

and of welding electrodes' and for insulation, as loose fill and

as mineral wool,

Production oE the wollastonite is mainly conswned by the

ceramic industry where it can be used to replace some traditional

raw materials. Also, there are the advantages that wollastonite

confers on the actual process of making ceramics (e.g. reduced

firing times) together with the improved mechanical properties of

articles made with wollastonite.

••••
•••
I

The paint

used mainly in

industry also conswnes wollastonite where it is

oil and water based flat paints for exteriors.

:.
I

~

The above notes relate to those uses described in an Institute

of Geological Sciences publication printed in 1970 (see References).
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More recent infonnation (1931) suggests that the major use

of wollastonite remains in the ceramic industry as a flux.

There appears to be no Australian production while the Aust­

ralian consumption is estimated at 200 tonnes per annum. There

is no synthetic production worldwide since costs are prohibitive.

The major consumers are as follows

USA 90,000 tonnes p. a.

India 15000 " "
Mexico 14,000 " "

Turkey 15,000 " "

The biggest wollastonite miCle in the U.S.A. is 1n New York

State. where there are 5 x 10 6 tonnes grading 59%. This deposit

contains garnet as an impurity.

Prices (1981) are 120 Pounds Sterling bagged and dried in

England and U.S. $160 1n North America; estimated price in Austra­

lia would be about A$ 200 bagged and dried. There is no shortage

of wollastonite on the world market.

The following are considered important criteria in assessing

the economic value of a deposit of wollastonite (and most other

commercial minerals):

size of deposiL it is essential that 20 years supply at

50,000 tonnes p.a. is proved, 1.e. 1 x 10 6 tonnes. Con­

tinuity of supply is important, especially to the Japanese

market -

ability to refine the product to the purity requirements

of the end user-

whiteness, particle size"

mining economics ability to mine, pJ:'ocess and ship the

product at the right price.

~N')

f\'V"'fX 13i
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Wollastonite and Calc Siliate drill samples - E.L. 17/68
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0n the 13th February. 1986. 91gnt ;amoles of ~ara jrill core/rock outdroo
~eoresenting potent ial,loll~stonlte '!later ial _,ere 'or'.,arded to ':iall, '3nder.
C.H.S .. -\dela~oe for ~iner31og~cal/oetrolog~~al9xaminatlon.

Z6.30m

74.6 ,'!l
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CJDH 288,.\

DOH Z89

:oOt'! 'Jo. DEpTH---
DOH 343 i 65. ~ ~

DOH 3/13 151.J/1m

!)O~I 329 S"-.IOm

GOM 33/1 31 . 10m

R.-\'<CJU:l

11/68

>1 c '·1 Q

'" ,

/
v

--IOLUSTON I TE .

C. "~hi t~nead

'<.Hoonv

Soilts of each of the above are being cnemically analysed bv -\mdel for
5i02 , TiO Z' "\lZ03' ~1nO, ~"gO, CaD, \la20, !<20, PiO S' L01 and fertel Fe.

~eoresentative samples of all the above remain 3t the 3urnie OfFice.

~rel~minary details or the samoles 8re 3S follows:-

'''\/·IPLE \:0. TYPE lOC_~ TION

·';C ,:ore !<ara 'L '·Iag -\nomal v \J;

IC ,Core !<ara '< . "lag ~nomal y '<)

IC "' ',=ore Location L .5

':lC " Core Locatlon L.S
,IC 5 "lock Limestone Creek

'-IC . :iock Limestone Creek

:IC - Core !<ara '< . ~~ag -\nomal y ': 5),

-'IC 3 Core Kara '<. ,'~ag "\nomaly i ~ \

~J

•

SUBJECT:

TO:

FRO~I:

17th February, 1986.
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19th February, 1986

39 Beulah Road
Norwood. S.A. 5067
Tele""""" 42 5659

REPORT CMS 86/2/11

YOUR REFERENCE: Letter dated 17.2. 1986

DATE RECEIVED: 14th February, 1986

SAMPLE NOS.: WC I - WC 8

SUBMITTED BY: C.H. Wh i tehead

WORK REQUESTED: Mineralogy

-~----

-.... ,.....

Mr. C.H. Whitehead
Tasmania Mines N.L.
P.O. Box 815
BURNIE / TAS. 7320

Central Mineralogical Services
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Eight samples, WC I - we 8, were received for mineralogical examination with
special emphasis on the occurrence of wollastonite; thin-sections were
prepared, and offcuts were subjected to carbonate stain tests.

(T.S. 55486) Calcite stain test positive.
This is calcite marble, containing small amounts of contact­
metamorphic silicates and fine pyrrhotite. The original rock was a
faintly bedded impure limestone.

The rock consists of at least 98 %of well-crystall ized, interlocking
calcite patches; there are scattered small (mostly < 0.\ mm) flakes
of talc, grains of diopside and colourless grossularite garnet, as
thin streaks or stringers and occasional larger clusters, probably
representing thin detrital quartz/clay laminations in the original rock.

(T.S. 55487) Calcite stain test positive.
This is a talcose calcite marble with relatively conspicuous but
fine pyrrhotite.

The rock consists dominantly () 98 %) of interlocking crystals of
calcite, with scattered small embedded talc flakes; there are more
distinct, thin, deformed and folded bands consisting of fine talc
intergrown with finely granular calcite and pyrrhotite. These represent
original pyritic, argillaceous laminations in which the pyrite was
very probably syngenetic. Since no other sil icates were detected, the
metamorphic grade of this rock appears to be lower than in we I.

(T.S. 55488) Calcite stain test positive in patches.
This is best termed a calc-silicate rock, and probably represents a
calcareous sandstone or siltstone with more calcareous lenses and bands.

The main silicates present are wollastonite, grossularite and
vesuvianite, with minor diopside; both vesuvianite and grossularite
have a dull greasy-yellow appearance in hand specimen, and the
wollastonite is white. Vesuvianite tends to form relatively large
poikiloblastic crystals (up to 5 mm in size), grossularite occurs as
irregular, shapeless masses, and wollastonite forms masses of small
matted/interlocking prismatic crystals.

Finely granular diopside and calcite particles are interspersed and
embedded in the other minerals; in addition, calcite forms more
substantial granular masses with minor sil icates. Wollastonite
comprises about 50 %of the rock.

(T.S. 55489) Calcite stain test negative.
This is a calc-sil icate rock, more specifically a wollastonite-diopside
rock; carbonate is absent.

The rock is composed of about 60 %wollastonite, 20 %diopside, and
20 %quartz and plagioclase. The wollastonite generally occurs as
sheaves of prismatic to acicular crystals, full of inclusions of micro­
granular diopside, ranging from < 10 ~ to 250 ~ across; individual



~ (T.S. 55490) Calcite stain test negative.
This is a wollastonite-diopside rock, with small amounts of other
minerals, including pyrrhotite.
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wollastonite crystals are up to 3 mm in length, but generally smaller.
Small grains (averaging 100 ~) of quartz and labradorite are scattered
throughout the rock.

Distributions and grainsizes of the minerals, particularly wollastonite,
are variable; in places, wollastonite forms patches of matted crystals
up to several mill imetres across, essentially free of inclusions of
other minerals.

It is not known whether diopside would be regarded as deleterious in
a wollastonite product; there seems no mineralogical reason why It
should not be acceptable, and this particular rock may well meet the
required specifications. Copies of articles in "Industrial Minerals"
(July 1975, August 1981) have previously been suppl ied to Mr. Moony
and should be available at the Tasmania Mines office.

The major component is wollastonite, comprIsing &5-70 %of the rock,
as small matted prismatic crystals and occasional larger subradiating
masses; some crystals are up to 1-2 mm long, but most are in the
0.1 - 0.3 mm range. Small aggregates of microgranular diopside are
embedded in the wollastonite matrix; individual diopslde grains range
from 10-100 ~, and aggregates are mostly around 100-300 ~. Other
mi nera 1s, present in amount s be 1ow 1 %, incl ude granu 1ar sphene,
pyrrhotite, and ultrafine carbonate « 20 ~ grains). The pyrrhotite
occurs as scattered grains 10-200 ~ across, mostly around 100 ~, and
occasionally in veinlets « 300 ~ wide) with wollastonite and carbonate.

(T.S. 55491) Calcite stain test positive in parts.
This calc-sil icate rock consists dominantly of wollastonite and
diopside, with lenses of calcite and scattered pyrrhotite.

Small matted wollastonite crystals and larger subradiatlng masses
form the matrix for small aggregates of microgranular dlopside, very
similar to WC 5; the wollastonite is generally coarser (0.5 to 1 mm
crystals are common) and diopside is less dispersed, being more
confined to aggregates. Calcite lenses evidently comprise only a minor
proportion of the rock « 10 %). Wollastonite is about 70 %,
diopside 25-30 %, and there are traces of pyrrhotite and sphene - both
of these are scattered through the rock anc cause the grey colour;
pyrrhotite also occurs in concentrations adjacent to calcite lenses.

The photomicrograph (magnification = 30x) shows typical diopside
aggregates in a general matrix of wollastonite, with small dark grains
of sphene and pyrrhotite.

(T.S. 55492) Calcite stain test positive.
This Is a weakly diopsldic and talcose calcite-marble with conspicuous
pyrrhotite.
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Note:

The rock consists of > 95 %coarse interlocking plates of calcite;
there are small clusters of microgranular dlopside throughout, with
parallel alignment which probably reflects original bedding. Bands of
diopside and fine talc occur, with associated cloudy sphene. Pyrrhotite
also tends to be concentrated in bands, as grains up to 300 ~ in
size, but is present elsewhere in the rock as well. Individual talc
flakes and diopside grains seldom exceed 50 ~ in size, though
aggregates are larger.

(T.S. 55493) Calcite stain test positive.
This is essentially a diopside-calcite-marble, with traces of
carbonaceous matter and pyrrhotite.

Calcite is the major component, as coarse and fine interlocking
crystals forming haphazard patches. Diopside occurs as poikiloblastic
and granular crystals up to I mm across, and as distinctive
aggregates of radiating needles; the diopside tends to occur in bands
and lenses, and some is pigmented with carbonaceous matter.

Since wollastonite is relatively soft (for a sll icate), with a Mohs
hardness of 4i - 5, and is brittle, it is perhaps not always easy
to distinguish from carbonate unless it is markedly fibrous. The
carbonate stain test is a convenient, quick and easy way to identify
calcite (and ankerite) and is useful in these particular rocks in
determining the presence (and approximate) proportions of calcite/
sil icates. Wollastonite and diopside are generally colourless, other
sil icates are yellowish or greenish.

H.W. Fander, M.Sc.
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calcite patcnes; "here are scattered sma I I (mos.ly < 0.1 ,nn) flakes
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representing thin detrit.l quartz/clay lamina. ions in "he original rOCK.

'JC (T.S. 55486) Calcite stain test positive.
This is calcite ~arble, concaining sma I I amounts of contae"­
~etamorphic si I icates and fine pyrrho"ite. The original rock was a
faintly bedded impure I imes"one.
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The rock consists dominantly (> 98 ;) of interlocking crvstals of
calcite, with scattered small embedded talc flakes; there are more
distinct, thin, deformed and folded bands consisting of fine talc
intergrown with Finely granular calcite and pyrrhotite. These represent
original pyritic, argillaceous laminaEions in which the pyrite was
very probably syngenetic. Since no other sll icates were detected. the
metamorphic grade of this rock appears to be lower than in we I.
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~c 2 (T.S, 354871 Calcite stain test oositive.
This is a talcose calcite narble with relatively conspicuous but
fine pyrrhotite.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



425153
RB£It/IRY 1m;.

IV. c· .3.

CHFI7IC'171. /)N-9JJ$IS

;/li1tJFL $I'r 9iLlf?6)

;;;02 336 ta.t1 ~/,I

;J;CI, C' /4' .I'1h2 O <: CJ .&/

/JI,l') J ,2/,1, .KzO < OM
~zrJ, I· .2'1

f;tf,;,- - CJ.2tJ
It.. 0 CJ .0"1

-<'tJ£ - 1:9 {.I
/19 0 151;>-

Finely granular diopside and calcite particles are interspersec and
embedd~ in the other minerals; in addition, calcite forms more
substantial granular masses with minor sil icates. Wollastonite
comprises about 50 %of the rock.

The main si \ icates present are wollastonite, grossularite and
vesuvianite, with minor diopside; both vesuvianite and grossularite
ha..e a dull greasy-yel 100. a\3\3ea"ance in nand specimen, and the
wollastonite is white. V~uvianite tenos to Form relatively large
poikiloblastic crystals (up to 5 nm in size), grossularite occurs as
irreguiar, shapeless masses. and wollastonite Forms masses of sma~l

matted/interlocking prismatic crystals.

(T.S. 55488) Calcite stain ,est ~osltlve in patcnes.
This is best termed a calc-sil icate rock, and proOaoly represents a
calcareous sandstone or si Itstone with ~re calcareous lenses and banos.
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The rock consists of ) 95 %coarse incerJocking plates of calcite;
there are small clusters of microgranular diopside throughout. with
parallel alignment which probably reflects original bedding. Bands of
diopside and fine talc occur. with associated cloudy sphene. Pyrrhotite
also tends co be concentrated in bands, as grains up to 300 ~ in
size, but is present elsewhere in the rock as '''ell. Individual talc
flakes and diopside grains seldom exceed 50 ~ in size, though
aggregates are larger.
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pyrrhot i ce.
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~rysl:~ls 'arming ~apnaza~d Jatches. Jiaoside occurs 3~ ~oiki lo~lastic

ana granuiar ~rystals 'JIl :0 I ,.,.. across, anel as oistincti"e
aggc-egaces of -ad-iat-ing "eeClles; :he diopside cends :0 occur in :Janas
ana. 1en~~ .. ana some is ::J i gmented '''; ~ tIT caroonaceous matter-.
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"C 3 ,".' 55~S'3) :alclce Hain :esl: Jaslci~e.

~his i 3 :ssential 1y 3. JiOOSloe-ealcice-marble, 'Nich :j"~ces ~i

caroonaceOU5 ~atte~ ana ~yrrno~jce.
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APPENDIX 85

Diamond Drilling Programme

DDM519

DDM520
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Aberfoyle Resources Limited
[ncofpor;ucci;n ViClona

TECHNICALSERVlCES DIVTSION

~ILE :f0: 30.5.1

:'jr. 'I. ~ -:·Ioony .
~a.s7Uani2.n >1ines :1".~.,

',J,30x315,
3URNIE. c,;S. -~20

Jear ~~ick,
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39 River- R.oad
Wi"enl'loc

Ta:smama i'J'ZO
Australia
?O 80x 9'52
Burnie

T:lS.mani. '73'20
T~:eohone: (O{}.1) jl63JJ

F'lc:Slmlie: loo·n j 1 c'lS96
TeJe:t:-\A5906!

..!.t:-t April, 1986

• •

I
I

,asmani on :·lines. 0/;1 :;~:;8 - :'10 llasconi te Samn Le

Drr samole recei ved.. ~i:1/ 86

- 38 ::-::ac't:ioIL men passed. through. 'Capici. dry :na.gneci.c. 5epara1:0r.

I
I
I

;'(t(g)

~.33 8073"

-.38 .31616

,oell 11639

69. L

:;0.9

re~ ~4a'S Ll..lllllll) 'la'S 2C..:imm) ;.ron-~"1agS"

0 . .3 :'.9 6.3 :2.31.6
0.1 1. Z. 2.3 95.9

I
I
I

;it (g}
;vt C'i)

o "o _ _.. 9.':'
2.30. ;::

39 0

I
I
I
I
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Vt Cgl
Nt ~?j)

J 3 :.a.6 :'8<1.. 3 ~"<1.. •
] - :.. J ':<1..:'- 0-' .W

'(our 5incere-ly,

C;[jj
~Gi:bbs,.

~ Swezllti:sar_
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AlJerfoyle Resources Limited
lncorporalcd in Vieloria

TECHNICALSERvrCES DIVISION

39 River Road
Wivcl"lhoc
Tasmania inO
Australia

PO Box 9~2

Burnie
Tasmania 7320
7.:iephone: (004)]1 6JJJ
F3csi.mlle: ;0(4) 3\ 68%
Telex: AA59061

11
FlLE NO: 30.6."

3rd June, 1986

I
I

!fr. ~1. 2::-Moony,

Tasmania :'lines ~1.L'1

P.O. 80l{ 815,
BURNIE. TAS. 73 20

II
I

Dear )lick,

Re: Wollastonite ,est~ork - DIN 6109

Test~ork on ~ollastonite co enaole you to idenLi£y diopside ~as been
finalised and the resulcs are shown herewich.

I
As requested che material was sized and fractions submitted for
~agnesium analysis.

I
Results abtaiued ~ere as fallows

I
I
I

Sieve Size
(microns) mt ;~g

+300 L1.3 2.90
+150 28.7 2..65
+ 75 14.0 2.60
+- 38 8.9 2.20
- 38 37.L ~.90

Elead (Calc. ) 1.00.0 2.35

%Dist.

13.9
32.3
L5 • '5
8.3

30.0
100.0

I ~est7ark was conducted au crushed ~ater~aL previously submitted oa che
L/i+/86.

I This was supplied Eor- :n.agne.tic :separac.or :est:'r,.10rK.. whicn '-las com:plec.eci.. ott:
Om 5758.

7r..lsc :his is to your :5at.isracc.:..on and :':'aas lOU :.;ell.

G"_ C-_ 7"a.pp,.
1'"eclmical. Officer..

:ours sincer~ly,

5,

I
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C-,Iclo!.izer No.

Sieve St!t No.

Testwor'K bY

Checked bv

-38.l\m SIZING 8V:­

IJ ecan [IC",CJ OSI Z~r

Oispersant(s)

No. a f deCant

i.g. of dry solids

-.

DECANT DATA:

Setthnq heignt

SC!ttling [Ime

Water temp ..

CYCLOSIZER DA TA:
Run [Ime 20 minutes
Wac~r H!mperature .. °C
Roramerer 185mm

SIEVE DATA:
aS410 SIanoard

Round 200mm
Woven wire

Stalnle'i5 iree!

Square aperTUre

CENTRAl,. METALLURGICAL SERVICES

S~:.I~GJ~~T~ 1

• • ._ • ~ • • _ • r • ._ • • • • __ .. • • __ .. ~ _ ... _ • _ • _ • • • • • ....... _ • _ • _ •• _ • • • • • _ • • • • • • • •

, , ,
<:1Cl

I

I
CMS

I
Sieve Size ,

i
,
I ,

No. (Microns)
I , ~ 'Nt. ,
I. , I

ho \..J..r,~1--5 i "bls~

; i , .-J !, + 850 : I i

- 850 + 600 I
I

I

Ii , I

I
-600 ~4"2S

I
,

I II i I
~ 2.f.t i - 4"25 + 300 i ·110 ;;<.'3 I II.~

,

~ ."\0 4-1,-;:1.1, 13.8I
"

- 300 + "212 I I i I---
31.13 ~. 4\. "2J.o

I
~8·1

,
-212~150 I i ~.bS Ic:R,bol '3~.~

\
-150+-106 I I

,

I, !
i1#~ i -106 ~ 7S !

~Cl.:.!i i I ~.'= 5~.+f IS·5, I r±:.o
I -75"+-53 t I I I

I I

3~l?':i'" I I \a..a~1 ~,9
I o. ..l.c i

"e,.~-53 +-38 I ~~

~ :::"Co,\o I t1CS1) -SEJI 5::4-' ~lat I \c,c JOt.-;;'!' ~.a,
1CS21 I I i I
I=r I I I I
1<:$4) I I I i

I

I Iesc) i ! I I
; I

I ICSO) I I i I,
ICS7J ! ,

I iI
,,

I I I I I

Cah::\.1laterl Head
I \44-\0 I 100.0 a.~$ ~~~.o.f.. lea,a
i, \

A3uyHe3d , i I I,

+38.\.\m SIZING BV:-

rland wet sIeving (Pretreatment}

Ro - Tao dry sieVing , ... i1''I\n

A16920

"1.8. SlJo·"Slev~ (-38JJ.,m' slusare cased on c:assnerite"or s.g.. = 7.1

~.m3.k", l':'fJ.. :-:I q .

• Where- AP'P1icable

Il'x;)\J-L.i..-I .'.1

Sample R@:f. and Descrrption .

OnglOal wt.. /t+I.f./.'-. .. g

I 07 9Wet sieve als wt.. I."": ~ ~.. g

Sieved we loss . .. . q .... . ~=?-- g

• -38 "m collettea .. G.·.. 6 .. g

• -2/ -5 gm collected . . . 9

.,
PrOject No... 0 l 0 1 .
D.....6Ij)f~ .
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APPENDIX 87

Department of Mines metallurgical test work

Upgrading wollastonite

425183



To produce a quantity of high grade Wollastonite.

Method:

Object:

Sample:

WOLLASTONITE CONCENTRATION

R886

TASMANIA MINES

(al A head sample for chemical analysis.

(bl 10Xl kilogram samples for test work.

1. The as received ore was jaw crushed to -4mm,
mixed, then riffled to produce:

4TH July 1988

(a) Maximum magnetic strength (i.e. 40 amp current)

(b) Feed rate 250g/minute

(cl Wash water 3 litres/minute

425184

5. The Jones magnetic product was fed to a Davis
Tube for ball mill iron removal.

Introduction:

The sample submitted Reg. No 880509 consisted of
approximately 25 kilograms of pieces of Wollastonite ore
ranging from about 5mm to 25mm in size.

4. Two of the one kilogram ball mill ground samples
were combined (test NIl and fed to a Jones Wet Magnetic
Separator using the following conditions.

3. One kilogram of ground ore was wet then dry
screened to provide a description of grind.

6. The Jones Non magnetic product was subjected to
calcite froth flotation in a Denver laboratory flotation
cell using the following reagents and conditions.

Tasmania Mines requested that experimental work
be undertaken on a low grade sample of Wollastonite (from their
Kara deposit) to produce a Wollastonite concentrate for
commercial evaluation.

2. Each of the I kilogram test samples were
separately ground in a laboratory ball mill at forty percent
solids for 25 minutes. Any + 600~m material remaining
was reduced to -600~m by mortar and pestle.

I.
I OIH ~
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I
I
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Appendix 1 is a copy of his evaluation of those products.

Results Obtained

7. The flotation tailing product (Wollastonite concentrate)
was subjected to silica froth flotation in a Denver laboratory
flotation cell using the following conditions and reagents.

8. Except for the Davis Tube magnetics or ball mill iron
product, all Nl products were assayed for Loss on Ignition,
CaO, MgO, Pe Z03 , A1 Z03 , and SiO Z '

10. Portion of the products of Test Nl and the ball mill
(description of grind) particle size analysis were submitted
along with chemical analysis to Mineralogist R.S. Bottrill
for examination.

425185
- 2-

( a ) Aeromine 3037 (Collector) 4 kg/tonne

(b) Puel oil (Collector) 1.5 kg/tonne

( c) Aerofrother 77 (Prother)

(d) Flotation Time 5 minutes

(e) Cleaner Flotation Time 5 minutes

( a ) Sodium carbonate (Regulator) °.6 kg/tonne

( b ) Oleic acid (Collection) 3.3 kg/tonne

( c ) Aero frother 77 (Frother)

(d) Flotation time 5 minutes

(e) Cleaner Flotation time 5 minutes

1. Head Sample analysis

Percent L.O.1. 9.0

Percent CaO 39.5

Percent Si0 2 41. 4

Percent MgO 3. 5

Percent Fe Z03 1.3

Percent A1 Z03
( 2 . 3 )

Calc. % Wollastonite 42. °

9. A further Jones Magnetic separation test was performed on
6 kilograms of sample with the non magnetic product being
subjected to rougher calcite froth flotation only. All
conditions used were those as previously described. This
test was termed NZ and only the rougher flotation tailor
Wollastonite concentrate was analysed.

OJ'; .. ''.-
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2. Sizing Analyses - 25 Minute Ball Mill Grind.

oi "j~)

425J86

0.4

o. 5

0.6

0.7

3.4

7.1

7.4

ClOO.O)

27.2

4S.8

61. 6

74.8

80.8

100.0

Cumulative

Percent

Mass

Percent

Mass

0.4

0.1

0.1

0.1

2.7

].7

0.]

(92.6)

19.5

21. 6

12.S

13.2

6.0

(19.2)

100.0

Particle

Size

\.lm

-4000 + 2]60

-2]60 + 11S0

-11S0 + 600

- 600 + 300

- ]00 + 150

- 150 + 75

75 + ]S

(- 3S)

CiS 1

CIS 2

CIS ]

CIS 4

CIS 5

O/F

Head

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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3. Overall Results Test Nl

Product % % % '% o~ % % %
Mass LOI Cao Si0 2 MgO Fe 2 0 3 1'11 2°3 CaCO from

L.a. I.

+ 600 "m 0.6

Davis tube MIA 0.3
(Tramp iron)

Davis tube Non Mag 4.6 3 . 5 29.7 44.5 7 . 3 10.1 3 . 5 8.0

~Jones Magnetics
Diopside, Augit" etc 4.9 3.5 29.7

Jones MIS Washings
=Middlings 11. 1 5.4 37.9 45.1 5.5 1.5 2.7 12.3

Cleaner FC
(Calcite Conc) 23.7 25.5 44.2 21. ° 3.5 0.9 1.5 58.0

Cleaner FT
(Middling) 7.9 1.2 36.7 49.5 5.6 1.5 2. 7 2.7

Rougher FC (mainly cal )
=Sum of CFC & CFT above 31.6 09.4) ( 42. 3 ) (28.1) ( 4 . °) (l. 1 ) ( 1. 8 ) (44.1)

Rougher FT

(Wollastonite Conc) 51. 8 0.62 41. 1 52. 1 2.7 0.8 2.4 1.4

Jones Non Mags
=Sum of FC & FT above 83.4 ( 7 . 7) (41.6) (43.0) (J.n (°.9 ) ( 2 . 2 ) 07.5)

Calc;. HID 100.0 ( 7 . 2 ) (40.2) (42.9) (J. 6) ( 1. 4 ) ( 2 . 3 ) 06.4)

Head assays 9.0 39.5 41. 4 3.5 1.3 (20.5) oJ;:;.

"'-OJ
0~

b-\.

00
-1



The calculated Wollastonite contellt of the Rougher FT (Wollastonite concentrate was found to be
approximately 70.5 percent in a mass of 51.8 percellt overall

4. Silica Flotation of Rougher FT (Wollastonite Conc.)

Product

CFC

CFT

FIe
FIT

FT

'k "I, % % % % %
Mass L.a.l. CaO Si0 2 MgO Fe 2 0

3
A1 2 0

3

34.3 0.77 41. 7 51. 8 2.2 0.90 2.2

2.4 0.75 39.8 51. 5 3.5 0.87 3.1

36.7 (0.77) (41.6) (51.8) ( 2 . 3 ) (0.90) ( 2 . 3 )

15.1 0.70 39.9 51. 3 3.5 0.70 2.3

51 . 8 (0.75) (41.1) (51.6) ( 2 . 6 ) (0.84 ) ( 2 . 3 )

Whilst it is readily apparent that the Wollastonite concentrate contains an excess of Si0 2 ,
conventional silica flotation did not achieve any Si0 2 removal or concentration.

- - ------------ - -- - - -.



5. Overall Results Test N2.

- -
o

Product

fIT (Wollastonite Conc)

flC (Calcite Conc)

Jones MIS N

Jones MIS W (washings)

Jones MIS MIA

Head

"/.
Mass

55.0

29.1

84.1

11. 8

4.1

100.0

"/.
L .0. 1.

0.9

%
CaO

40.8 51. 9

%
MgO

2.8 0.9

%
A1 20

3

2.3

The yield and chemical composition of the Wollastonite product from test N2 was very similar
to that of test Nt. Test N2 was only performed such that a quantity of WOllastonite concentrate
would be available for commercial evaluation.

6. Fusion Point Determination of Concentrate.

The fusion point of
sOftening point was found

o
tile test N2 Wollastonite concentrate was found to be 1400 C.
to be 1280 oC.

The
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1 7 . Firing Tests of N2 Concentration

1
1
1
1
1
1
1
1
1
1

Small test pieces were made (using the Wollastonite
Concentrate) and fired in an electric furnace for six hours at
1000oC. The surfaces of the fired test pieces showed a
slight pink tinge probably due to the oxidation of the
contained iron (0.9% Fe

2
0

3
). Superficial fritting occurred

and the test pieces were quite fragile.

Conclusion

This investigation has shown that it ~s pessible to
upgrade this ore containing 42% Wollastonite to a concentrate
containing 70% Wollastonite by means of wet magnetic separation
and flotation. The Company has been supplied with a sample
of concentrate for market evaluation. When the results of
this evaluation are known some discussion should ensue
on whether further test work should be undertaken.

1
1
1
1
1
1
1

•

Metallurgist
K. Austln k~~............. /. ..
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The samples were all run on the X-ray diffractometer, calibrated
exter-nally with pure and weighed ml.xes of minerals similar to the
constituent phases (calCite, .....ollastonite. diopslde and feldspar)
Callbration ......as dlfficult due to the mixture of several mlnerals ..... Ith
complex X-ray patterns and lndeflnlte compositions. The results ari?'
shown in Table t.

The measured whole-rock dndlyses (Table 2, by XRf) were used to estimate
compositions for constituent phases (Table 3) and thus calculate the
expected whole- rock compos i tlon (Tabl e 4) _ The measured and ca lcula ted
compOSItions are not ln particularly good agreement: CaO, S1.0

2
and

CO
2

are generally comparable {A2 would be better Lf an lron-bearlng
phase could have been measuredl but the minor components ./1.1

2
°3' MgO dnd

rE'20J correlate poorly. Th1.s suggests that the callbratlng samples may
have been i.nappropr late 1n composi tlon for tlH?Se products, and/or <_:Or>

mlnerals r1aVe gredter compositional variabll1.t'l tll,)n expected. Ttw

results in Table 1 are thus more precIse than accuratt::' dnd :nay only be'
taken to indicate relatlVe compositional trends.

Sixteen products from metallurgical tests on wollastonite
Kara area were submitted for determinat~on of their
constitution. Sample details are summarised in Table 1.

R886 - WOLLASTONITE PRODUCTS, KARA

ores from the
mlneralogical

1APPENDIX
R.S. Bottrill
3D 8359

RSB(2) ,JH

Mr P. James,
Chief Chemist & Metallurgist,
Department of Mines,
LAUNCESTON

I !..:1l(l";llt~~;

;'hOn(:

1
'(rIU! r~:

()'II :';1'

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Tlh"' XRf Clnalyses (Tab10 ]) were converted into :lllneraloglcaJ
C'oOstitutlons (Table 5) uSlng the estlmated mIneral composit1.0lls lO

Table .1, These figures may be more accurate tha.n those 1n Table 1. out
should still be used wlth caution as accurate mineral l-omposlt1.0I1S arE'
not available. Quartz and haematlte were not detected but dce
represented in Table 5 to indicate excess sillca and fe2,03 fr~m the
calCUlations, Which could be corrected to zero by manlpulat10n ot
mineral compositions. Na and K in the XRF analyses could indicate some
albite and alkali feldspars .

•
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2

The calculated m1neralogy of the feed (AI 10 Table 51 1S about 42~
wollastonite, 23\ diopside, 20\ calCite and 9~ feldspar. This incJicates
a little more diopside than expected from prell mi

nac
y studies Isee my

previous memoranda of November 1985 and february 19881 The ore samples
examined to date ind1cate ranges in m1neralogy of about, 3Q-70\
wollastonite, 5-60'1; calcite, 1-20'1; diopside, 2-40'1; feldspar and 1-2%
sulphides. The are is obviously very variable and more selective min1ng

may be necessary to max1mise the wollastonite in the feed.

-::/./-' / .,- ~ ./

"'\'.:-- './//'.. .' ~ .. /. ~ , ,·;.:1" ,..
R.S. Bottrill
MINERALOGIST/PETROLOGIST

Encl.
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I fable I. MInerai Constitution by XRO (WI. :l. seml-Quanlttatlva),
dId . t·on samn II llser 10 Ions.

I~Jo_ De:,cri~n Wnll. • Di Calcite rsp
AI Head - - - -

A2 Jones ~I/~. f'l/A oS 30 4 I

I ,~3 15t Hi:) test,. GOC 51 17 I I
A':, Jones wash Ings 69 II) 12 \
AI) eFC (Cakile Con) I') I I 65 2

I
A7 CFT (M idd\ ing) 76 18 4 ')

"AIj FT (Woll l"Jfl) 92 7 0 I
A9 Ci:) \ 74 13 1I 2

I
AIO CIS 2 79 7 13 I
All CIS 3 77 10 12 I
AI2 C/~ 4 79 10 10 I
AI3 CIS 5 77 9 13 I
AI4 -4000- ISOurn 33 , 1 5 I
AIS - 150 t 38um 83 10 6 1
AI7 FIT 91 8 0 I
AI3 r2T 92 5 I ')

"AI9 F2C 94 4 0 2

I
I

(

Table 3. Estimated Mineral Comooslttons (WI. %)
No Si02 AI20.) Fe203 Hq() CaO CO2 S03 lolol
'Null. 51.7 a a a 48.3 a a 100
D1 53 25 3.6 15 259 0 0 100
CalCite 0 I) I) 0 56 44 0 100
Fsp (An fA8 1133 0 0 17 0 a 100.1
lJtz 100 (I 0 0 0 0 0 100
PI) 0 0 907 0 0 0 912 18 I.9

a e ole roc\:. analyses - XRF WI. % .
1'10. Si02 AI203 Fe203 M(1J CaO CO2 503 tOlol
1\ I 41. 4'1 230 !.3'? 3.47 39.51 3.97 0.10 97.11
A2 4451 347 10 riG 721 2967 3.52 1.12 9962
AS 45.05 271 1.49 5.47 3790 5.35 0.08 98.05

IA6 20.96 1.46 090 3.53 44.24 255\ 002 96.62

IA 1 4';J.~ 7 2.bY 1.52 S61 36.72 1.23 0.04 97.28
Ai) S2.0e ') 7, 0.7e 257 41.14 0.62 003 9969,- . ..J I

*Abbrevlatlons In lable 0

I T bl 2 Wh

I
I
I
I
I
I
I
I
I
•
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Total
91.02
98.51
97.97
9657
9726
9973

Hem
0.39
720
0.10
0.03
0.13
0.11

Po
0.11
1.23
0.09
0.02
0.04
nO:5

T bl I

- 4 -

I ltd rT bl 1 Wh I

fable 6: Abbreviations

Table 5: Calculllled mlnaral consm'JUon (from Tabla 2l.
No~--r Wall Dt Colctte Fso(An) Otz

"'1011. Wollastonite (C35i03)
Dj [ilopside (CaMgSi206)
Fso (An Feldspar (anorthite) (1:&\12S1208)
Ot;: Ouor lz (Si02)
Po PvrrhoUte (FeS.l

AI 42,46 23.1 20.4 9.4 1.13
A2 21.61 48.5 8.0 12.3 -0.35
AS 4134 36.5 12.2 9.8 -2.02
A6 1001 23.5 580 4.8 0.22
,~7 49.40 37.4 2.8 9.6 -2.11
Ail 70,45 17.8 1,4 10.5 -0.59

a c o e roc analYSes ca cu a a rom a e
-~

No ~)j02 " AI203 FB203 M<f) CJl() CO2 lolal
,~

50.15 0.93 1.08 4.50 41.58 1.76 100hL

A3 51.54 0.61 0.61 2.55 44.26 044 100
AS 45.86 0.63 0.65 2.70 44.88 5.28 100
A(. 1695 064 0,40 1.65 50.45 2992 100
A7 50 13 0.82 0.65 2.70 43.95 1.76 100
A8 51.92 0.36 0.25 1.05 46.42 000 100

1 L

•
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INTRODUCTION

As a follow on to discussions with Mr. C. Whitehead of

Tasmanian Mines Limiced a 5 Kg sample of Wollastonite Ore

was submicted for Upgrading Tests.

The objective was to produce a high grade, +90%, Wollastonite

Concentrace. A number of techniques were discussed ie

fine grinding, magnecic separation, flotation etc. as being

doplicable to achieving the production of a concentrate.

,he following describes the tests conducted and the resultant

daca is discussed.

TEST PROGRAMME

Previ~ Mineralogical Studies by the Department of Mines in

Tasmania (refer Appendix I) showed that on two out of three

of the ore samples examined) the Wollastonite and in particular

che Calcite contaminant had average grain sizes 800 and 350

micron respectively. On the third are sample all minerals

we,e scated to have an average grain size of 50 micron.

Hence, these preliminary tests were aimed at assessing the

possibility of producing a Wollastonite Concentrate by

utilizing a grind coarser than the 20 microns expressed

in the initial Mineralogical work.

The Test Programme, as conducted, is described in the enclosed

diagram - refer Fig. 1 , Page 2

2.1 Crushings

An initial crush to 100% - 300 micron was done by

Fox-Anamet Laboratories in Sydney.

2.2 Wet Magnetic Separations

The - 300 micron material was passed through a Wet High"

Intensity Magnetic Separator (W.H.I.M.S.)
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The non-mags from the 1st Stage was repassed through

a 2nd Stage. The 2nd Stage WHIMS non-mags represented

95.55% by WT of the original feed. Refer to Appendix

III for w~IMS Test data.

This 2 pass w~IMS step reduced the Total Fe as Fe Z0 3
from 0.79 in the feed to 0.186% in the 2nd pass WHIMS

non-mags. This Fe level is within the Product

specification as given - refer to Appendix I.

,lot at ion Tests

,he 2nd Stage WHIMS non-mags was forwarded to Amdel

for flotation tests.

This step was adopted as a follow on to Mineralogical

assessment of the WHIMS non-mags by W. Fander - refer

to AppendiX II . This assessment advised that the

Calcite content of WHIMS non-mags was 70% with

Wollastonite content being 30% (maximum).

Amdel utilized a two stage Flotation Approach. The

WHIMS non-mags was ground to 100% minus 150 micron.

An Anionic Float was used to reject the Calcite followed

by a Cationic Float to reject the Silica/Quartz ..

The aim was for the Cationic Float Sinks to be enriched

in Wollastonite.

These Flotation tests produced a Wollastonite concentrate

which by Amdel's assessment contained 57.56% Wollastonite

and 70% Wollastonite by W. Fander's examination.

The main contaminant in.the Flotation concentrate

was diooside.

Amdels Test Report is enclosed in Appendix IV .
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2.4 Additional Magnetic Separation Tests

In an attempt to reduce the diopside content of the

float Cone. further Magnetic separation tests were

done. The small size of samples available, at this

stage of the test programme restricted these separations

co dry magnetic.

Alchough a 15% Weight take to magnetics was made

the cesultant "non-mags" from the Float Cone. still

contained 20-25% diopside - refer to Mineralogical

Report in Appendix II.

J. DISCUSSION OF RESULTS

The results obtained from this work showed some potential

for the upgrading of Wollastonite contents in the ore sample

submitted. In particular

J.1 Positive Results Obtained.

a. Significant reduction in Fe levels by Wet

Magnetic Separations.

b. Promising rejections of Calcite and Quartz by

Flotation technique even at a relatively coarse

(150 micron) grind.

J.2 ~egative Results Obtained.

At the 150 micron grind composites of diopside mineral

are still present in the Wollastonite concentrate.

These could not be significantly reduced by Magnetic

separations.

Grinding finer, for diopside liberation, in particular,

is clearly necessary.



4. RECOMMENDATIONS

ALthough the work conducted did not produce a +90% Wollastonite

Cone. some of the results obtained were promising.

Provided Market conditions warrant, and assuming significant

tonnages of ore exist, then further Metallurgical work should

be directed towards

s.

Flotation

on Float

with the

b. Once a. is established, then to conduct

at this grind, and proceed to use 'NHIMS

Cone.

This work should be conducted at Amdel in Adelaide

final WHIMS tests done by Readings in Lismore.

a. Conducting a number of grinds to various micron

sizes and conducting 'NHIMS separations to

assess the coarsest grind which will allow the

majority of the diopside to be rejected by WHIMS.

425202
Based on the above observations a conceptual treatment

nowsheet is described in Fig. Z, Page 6 . This flowsheet

requires further development.
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"''' thank you for your '''X. letter re costs for "Preliflinary Tests on Wollastonite

I "e,teri al". Thi s programme and estimated expenditures are satisfactory ana we ask
you to pro,. j with co-ordinating the programme. Our Order No. for the work is ::i94.

J
Th~ plus Skg sampl~ of _ollastonite was air-freighted
1<.1o'llE-t on the 2nd May 1S188.

',TEfl! AL, SEPERAT,10N TESTS.

13 MARINE TERRieS.
BURNIE
PD. Bo. 8'5,
Bu,ni., Til" Ault. ?'S2O
Voca·Fu (004) 31 t/fJZ1

phOn. (Oll4) 3' 22T1
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17:11 P.Ol

Mint Otllce: KARA ROAO.
Hf<MPSMIRE, lAS.
P"""," (004) 31 e2I8

(r--) 3/ ifS':I-

Fax. No.: 07 349 0019

03,05,88

to Steve Raynor at Fox-

316027

(IncorpotAl.cl in T..mania)

Ho, -(1(iLl

I.ta. ,

TASMANIA MINES UMITED
~.'

4019.

ioJOLLASTON!TF

Nei 1,

. ] '{:. i I Dawson.
_ ";,:: Investments Pty.

').1 Dhl n Street,
:Gr~gcrlI ""0:: tJiSLAND

I j-': 'It:'

I j 0>; 1 ,

I, J ,' .... .,~ .. r~C C·"i.':!
- ~::::r!:.NCH !.fNG S. COMPANY

or, ",_ ~4

e.U~;",,;. lAS 7.J2C

1
0'1101"1':: 'OOJ) J~ 2911

.J OU' rl~\erEinCe
':'::l::J're!'>~ 1'111 Corresoon(]Once Ie:I .J ,.",,",'0" 0"00'

3r':: :-',,) y, 1988.

1 I
I
1
II
I : I Ro:

I~

I'
I

1,< re~'J~sted soe,:.fication reouirements of wollastonite proaucts are itemised. 1:'/"'~leaf ( Table'. ). ond a copy of a Dept. Of Mines mineralogical study of
_ • -mania Mines Limited ",ollastonlte is also attaChed. .

1=,1
'I

II~ll"i~
=. ~.~.. Wh i tehead •
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1-1]
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Composition:­

90'1

99.03

0.69

Custer County Idaho

50.47

45.99

0.45

O. , 0

1.17

Table No. ,.

03.05,88 17:12 P,02
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Othe' Si Ii eates

Celelte

Quar ts

J1Qi.:al Mineral

Woll ~stoni te

LeWis (t1Y)

45.90

39.07
4.34
6.77

3.75

0.96

100.81

Wi llsboro (NY)
4B.73

39.B4
3. , 4

€l.63

3.63

0,96

100.93

.....: ..&

~]

._' 1ie'TAl

:1
: 1
~ 1
..11

I

'-1
'-1

r""~ 102

=] Cae,
Ai 203

-1FeG
- f\;) C

: 1~~

• ) U.S.A. CHEMICAL ANALYSE:; OF U.S. WOLLASTONITE DEPOSIT;.- -

~ ;YPICAL SPECIFICATIONS FOR WOLLASTONITE CURRENTLY SOLD IN U.K./EUROPEAN MARKET.

• Sl02 SLBO'}',

-.J Co 44.50%

AI203 0.44'}',

_J Fe2(\~ 0.22% (Max. 0.3'1)

Tl02 Ma:c.. 0.r)5~

~ ) I-'n C' Me:c.. a.1l1'l'>
- !'gO a.56'}',
,N,,20 0, 1a'}',
~ ,2[' 0.10\

.0.;. 2.20%

~I-
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0.;,,05,88No. 004' 316027I"",.c,t,~

3~1~n~d~~ ~~C~~Qe ?yr~~o~~~e. ~~~. a~~ ~3~~ =~al~o~~~:~~.

?~i:spars ~~c1~de ~ia~:~clase and ?O~d5r. ~~~d3~rs.

Sue lW. ~:az.c

=pl • M..1.nera1 hpprox \ ':il..::J.qe tl1,m} (pm>

.. ~03 25
~ :.onqman So

',"'O~":'J.~::'Jr.=:..l:~ ~:"J 'GO-l.CCO 6CO
w2J

(:3.1(:~_':..:: ': :.) ~.'j(; - ::'0GO ~co

J.!.oSl.!i..J.J~e ~ !.C-'2QC l.00

?el':.!.~;:,drs :lr 2 :-:-l,;(} :00

?y!'rhoc:'t~ l. ~~-:-:G :00

ul:!'I.U",;;' ... 1. :.,~-:..:~, 30

4:;Q3:6;'

\Po-::-.:..:= 5 2Q ~
',.(ol":~ s to:;:l;' :-3 -~ 1aO-1SC~ ,,000"....
cal~.:. .... c 60 100-600 :00

Jio~,:':::'p. 5 l.0-:00 l.CO

:'eLispal"s"I' ; ::;-:tJO ,,00

Suli;nides'" 1 LO""CO :00

'Jtnc::-s-lt 1 :'0-:'00 50

4C0326B
,iic.le ; ,en

QlJa::-u 30 :0-2OC so
r~c:lld.a t:ol'li 't.~ 20 10-:'00 51,

CaleJ.e" 5 10-100 50

Jic!?s:.~e < ' la-SO 20•
'eldsp.ars· 40 2-~f) 10

"';1 ~nides· 2 lO-200 SO

O":...""IeZ''S .. 1 10-100 SO
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WHIMS Tests Data
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RE: WOLLASTONITE SAMPLe

E. DI\RDENGO
PROJECT METALLURGIST

21 7451
R£AOCi
21. 9384

(Oie)
1661~8

(066)

0.79%

SLIMK5

425210
FACSIMl1.£ SHBE'T

'l'ELEPMON&.
TE1.EX.
FAX.

-

NUMBER 1__~O...7...-!l;Ol4""'1~16:;:;6;:.:5:.- _

DATI. --"3~11"""5"'1..8;:;08 _

PAGES INCLUDINOTHIS ONE.'1'O'l'AI. 0 F

NON MAGNI::TICS
95.55%

100.00%

TI

WHIMS

N/M

97.33%

96.54%

T2
WHIMS

A:-,i RECI::IVED SAMPLE

Samples of lIeud feed ~nd final non magnetics have heen sent for chemical assays - Total Fe.
Al,o have ~ellt the non magnetics for mineralogy. To date, no assays are available.

Regards,

fur

MAGNETICS
2.(j7%

AGNETICS
0.99%

The sample receIved by llc~di"g:;. after consultl:ltion wilh Neil Pawson WlIS processed thru
a Re~dings WHI fillS wilh the objeclive of attainin~ maximum extraction of m8gnetic.~. This
WilS done hy retreating the f10n magnetics. The lestwork procedure can be snen below,
"long with percent welghts obtained l1round 1I1is circuit.

o:~.1- 'J

R&ADINCS OF ~tSMOR£ p~y ~TD

8 COOK STREET
SOUTH. LISMORE
N.S.W. 2480

REF NO I __...:R.:.:L:.---'e<~h'""5":...>Q'____
\

PLEASE CALL IF ANY PAGES NOT REC&IVZD.

MESSAGE,

FROM,EUGENE DARDENGO

CLI EN'!' Fl LE I __.;.H,;.",:&:-:N..:.,'..,:I:.,:.N;,;V;.,;E;,:S;:,.T;,;M=E,:.;N;.,;T,.:;S:... _

'1'01 NOLA IIINES
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APPENDIX II

Mineralogical Assays
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--)jLrY_/?~4-~ tJ C/ct£:6.-_ /Jr.; f7-f::_otF./.5:

--- t!;=--~l-yP~4:~ §~,,_F4~r. r:;,..;c

REPORT CMS 88/9/10

9th Sept8mbor, 1988

Purchase Order
No. 262

Mineralogy

5th September, 1988

N. Dawson

"'1I01lastoni te"

H.W. Fander, M. Sc.

425213

YOUR REFERENCE:

WORK REQUESTED:

SUBMI TTED BY:

DATE RECEIVED:

SAMPLE NOS.:

0) I

~~l Miner~JogiCaJ Services
• tel' .. Aoae:t. Nor.ooood, Soutl'l Australia 5067

Hr. N. O."son
MltaJlurgical Consultant
The Mineral Sands Consultancy
Suite 3
Sunnybank Woods Shopping Centre
218, Padstow Road
EtCHT HILE PLA,NS / OLD, 4123

....".. "",.. ,.:,;
,-:. ~,..\
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H.W. Fander, M. Sc.

A small trace of pyrite occurs as fine inclusions In the silicates.

The dl0pside 1S a colourless, very low-Fe variety, and is very probably

non-magnetic.

IDENTlFlCA1I0N

Date _..:.9..:t,;.;h...:.Se:::p::.t:::e:;m;;:b:;e:;;r:.:,~1..:.9..:8..:8_·_

Dele Recei...d: _..;5;;..:..;9:.;.:..;1:.;9:.;8c::B:...- _

About SO % of the wollastonite is free or substantIally free (i.e. with only

a few small inclusions of quartz and/or carbonate); the remainder contains

substantial numbers of Inclusions or forms composites, generally texturally

complex, WIth dlopside.

Almost all the carbonate occurs as 5-30 um Inclusions in wollastonite and

dIopslde; some of the quartz is free, as single grains and Fine-grained

aggregates, and some forms small inclusions in wollastonite.

Diopside is present as very Irregular grains, and about half is composite with

wollastonite in varying proportions; half occurs as free grains in the

10 um to 120 um range, mostly around 50 um.

O. t.4icro.eoplc:

A portIon of the sample was mounted In an R.I. oil of 1.63 and microscopically

examined.

The sample consists of approximately 65 % wollastonIte, 25 % diopside, 7-10 %

carbonate and 2-3 % quartz.

DESCRIPTION

•. Hand Specimen:

"Wollastoni te"Sample No.__..:.:.===..:.:.= ~ _
Nelu,e of Semple: __r~lo~a:::..::.t_C::.o::,n:.;..:.'...;N..::o::,n..:.-...;M..:;a::,g:l;s::.;.:..- _

SECTION No.

CENTRAL MINERALOGICAL SERVICES 4. 2 5 2 1 4
O;U··~

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job NO_...:C:::M.:;S:.....::B~B:.../::...9/:..1.:.,:0=-_
Rele,ence_:..P::..u.:.r::..c..:.h::..a::..s::..e....:::.O.:.rd::..e::...:.r_N..:,o::....:.._2:.6:.2=- _
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15th July, 1988

"'ilollastonite"

Order ,No. 129
Facsimile Message 12.7.1988

13th July, 1988 (sample)

J~~
H.W. Fander, M. Sc. •

N. Dawson

Mineralogy

YOUR REFERENCE:

DATE RECEIVED:

SAMPLE NOS.:

SUBMITTED BY:

'ilORK REQUESTED:

REPORT CMS 88/7/14

·"r. 'l. Dawson
". \ 'L Investments Pty. ltd .
. ~~ ~Ineral Sands Consultancy
:Ul".!! ;~

:'JnnvDank 'Hoods Shopping Centre
~.~. 'odstow ~oad

.: :i'f '~Il[ PUINS / OLD. "123

Central Mineralogical Services
J9 BeuIOh Rood. Norwood. South Australia 5067
~..eohane (08) 425659 Fox (08) J6J 1820
'"'e',,ollonOI: Telephone. 618425659 Fox + 618 J6J 1820
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IDENTIFICATION

Olle _1_S_t_h__JU_I;.:y..:.,_19_8...;8;.....__425216

determine with accuracy because of the

constituents, but approXImate percentages

Trace

70 ,.. clean, thin crystals and needles.., ,

20 ,.. granular, often with minute opaque inclusions.., ,

1-2 ". clear grains and cloudy masses full of inclusions.., ,

8-10 ,.. mainly diopside, with carbonate, quartz, wollastonite." ,

SECTION NO.

omcn~j 1 tes

:~~rp.rent shaoes of the mineral

r"" :::Jcs:de

he ~resence of diopside in this sample, and its absence in the previous sample

C~S 38/5/30), suggest that it is weakly magnetic, presumably due to the

n~~\Jslons; the cloudy masses of quartz may well be magnetic also"

H.W. Fander, M. Sc.

r..... ...~; iJstonite

APLE REPORT (Mineralogy, Petrology. Ore Microscopy)

5 88/7/1 u 13.7.1988....,_...:.C~:.:.:....:..:.:... D.le Received: _

_~P~.9.0.:... ..:~~Q:.:._.2.1~29:..... ---------......
_--.:'~·W~Q~l.;l:.:!a~s~t.::o~n.:i.:t.::.e.:.:."-----~---------­

... !'«t.
__ ..!:.F..!l~o~tc!!a~tli.!:!o~n~C~onc:;cSe~n~t~r;,;:a:ot:.:e,----------_

.. of 5....1'1.:

~,. ·~·'~:'.r·· .... ;/'; "'(amlned as ~ec~ived, using specIfic lmmersion oils.
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31st Hay, 198e

('ION - /vi#~ 5 .

425217

YOUR REfERENCE: Ordar No. 662710

DATE RECEIVED, 30th Hay, 1988

S~~'PLE NOS.: "Wollastonite"

SUSHI TTED ey: E. Dardengo

WORK REQUESTED: Mineralogy

0 ',) i I
.;,1 --

H.W. Fander, M. Sc.

REPORT CMS 88/5/30

~Q BeulOn Ilood. NOtWOOd. So<.Jtn Au:s1rollo 5067
:e,ep"on8 (Oil) 42 565Q Fox (Oil) 363 1820 -
In,.mononal: Telephone + 618425659 Fox + 6183631820

Central Mineralogical Services

~r. E. Dardengo
"'~t.llurglst

R~.dlngs of Lismore Pty. Ltd.
P,O. 80x 161
LISMORE I N.S.W. 2480

r:;-',_ •• -r ... u

~
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_ 0;0' '-'

wollaatonite,

but there

1OI,,"P1CATI~

Dill _.:.3~1.::e:.t..:H.::e:Jr'-l,~1.:;9,;;88__......_

H.W. Fander, M. Sc.

425218

.ICflON ,..,

The sulphides are finc-grained (1-100 urn, moatly < 50 um) and are frea and alao

occur ss incluaions in calcite I they consist of pyrite, sphalerite. poasible .

chalcopyrite and 79alene.

In order to meke I more accurale eetimete of the minerale present, e portion

of the sample wae treatad with Hel to remove calcite I however, wollastonite 10

slso aomewhet soluble snd thua calcite could not be diaaolved without the danger

of losing mome wollestonlte. The SGs of the two minerals ate feirly ~loee 81ao,

end clean scparstion~ on that basia would be questionabla. Quantitative XRD Or

DTA/TGA mey be more successful in prOViding more accurate data, and £02 aBsays

could be used to cslculate the amount of calcite present, with wollastonite

obtein~d by difference (this only applies to this particular semple, which

consists essentielly only of two minerala).

The sample conaiete.of at lesat 70 ~ calcite, snd no more thsn :50 S

with a trace to , ~ of 9ulphidesl the minersls ore dominantly frae,

are calcite-wollastonite compositea.

Il, Mlc,_plo:

ReDreaentetive portions of materiel wara mounted on slidea, using differant refrscti~e

lnde~ oilel the material ia unaized, snd grainaizes ranged from 1 urn up to 300.um _

thua quantitative eatimetes were not possible. end figures given are only
approximate.

... -sa THU 9:20 Gl

,'C~NTAAL MINERAL.OGICAL S!RVJCE8

,~:SAMP~~AgPORT (Mineralogy, Petrology. Ore Mlcro&Copy)

I Job No eMS BB/5/30 01" A."iYed: :50.5 .198e

_ , "-'I"IlO.---ll,.:.r;:d.::;.e:.r..;N~Q:;.:.:...::6~6;:2~7..;10,,- _

"Woll.stoni tl"Slm~ No. _";';';;';;';::~;;'-';'';'';'''- ''';' _
Nilura 01 • .",....: _
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APPENDIX IV

Float Test Data



Sydney, Melbourne, Perth. Canberra. DarwIn. Townsville. Represented world-wide.

:-;"neral Manager, lnt.ernat.ional Operations Group: Peter M. Cameron

Telex: AA82725
Facsimile (08) 352 8243

Telepnone: (08) 43 5733
Internallonal: -618 43 5733

Amdel Address a/l correspondence 10:
International Operallons Group P.O. Box 114,
·, ...toroorllll'd ,,. SAl 2 ,~astwoOd. S.A. 5063,
Osman Place. 4 2 5 2 lllluSlralia
Thebanon, S.A.5031

"-ORl\ RN..IlRED: flotAtion testinJ/.

lDElJTI FI CATION : 2907 Test 2 N/Mags

MATERIAL: wollast.oni t.e Ore

VC"J-IR REFERENCE: Purchase Order No, 242

LCCATION: TBSIMIlia

REPORT NO. 06749/88

[nvest.1gatlon and Report 'oy: I)~,' 1. ... Mc:Pheat

'1r. N. Dawson
Consul tant
The MIneral Sands Consultancy
Sui I.e 3, Sunnybanl< loIoods Shopping Cent""
2 18 Pads t.o'-' Road
Eight. MIle Plains
BRISBANE RId 4123

26 July 1988

OD 3/0/0-06749

lecnnOloqv c:lnd Pnlerpnse
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" slr~le flotation test was carried out on a sample of wollastonite ore
••7Hel> had been t.re.. Led by magnetIc separatIon to remove iron-bearing
r1l1nerals.

The Lest procedure employed aniomc flotation to remove calcite, followed by
,"HI"lonlC flnt..a.tion to roemove Quartz and. some silicate minerals.

'['ne ~o ll"sLunl te contents of t.he flotat.ion products were calculated from CO2
and <lC Id soluble calCllllTl assays. Although the precision of this technique
"".-d", Lo he verified for t.he ore sample tested, the results indicate that
'."e sll.J11ple _5 upgraded from" feed irade of 22% wollastonite to a
c'mcentr"te grade of 57% wollastonite, for a wollast.onite reoovery of 66%.



Ca llorllC F.1 ot...FI. t 1 on

The compos,t,on of the collector is glven ln Appendix A.

test

adjusted to " using sulphuric acid and
carrled out uSlng the collector Flotil&m

cl.Jent. n,quesl.P<I t.hat B single preliminary test be undertaken t.o examine
:lr')t.~tjon respunse of t.he sample using a feed grind. of 10Q'):. passing
~l III •

FLOTATION TESTING

Th~ pH of the anionic t.aillng was
t.h r~~ S t.J'iges of :rougher flot..ation
. ... C'QC'onut fat.ty arl"line 8Cet.ate).

:.ne

:~o

'-.in t_he basil':. of the ar:x:.we: assumed mineralogical composition a flotation
~"" unciertaken us lng a 1000 g reed charge stage ground t.o \:.he requested
size. The ground mat.erial was desl imed , using a 50 mm dia cyclone.

.~nlOnJC flot.ation ,"",s earned out without pH adjustment. The pulp was
concJi lJOned I.li th sodium silicate to depress wollastonite and. then with
calcium chloride to activate qua.rt~.

C.olloruc Clolat.ion ....-dS undertaken on the anionic flotation tailing 'to remove
<lUR..rtz and. somP.: sllicate minera.ls as the froth product..

r:-l ve st.ages of rougher flotation were carried. out usiTli an anionic
""il"':'or' bas"" on Acintol 1""'-1 (tall oil fsttyacids).

425222

l'nf' fl()t~ation c:ond.i t.ion.s ~re given In Table 1.

'2.1

Grindlng and flotatlon were carried out using distilled water. Adelaide
"''' 1 n" wR t.ar '-"'8 used for the des liming • and the deslimed material was washed
+.I~re~ tlmes on a vacuum filter with distilled water.

I i'f111(1)l!L"l'lON".-..._-_.-

.:. srun,,)e of wollastonit.e on> ""S receiv"o for testing. This sMlple had
'lrp'.·1 (llJ!=i 1y ~t-~n t.n~" L.e-..i by lI\8.gTlp.t.ic separation to remove iron bearing
1111 T1~;J\ Ls .

.:.l U", t.lmP of testing. lltt.le was known about \:.he mineralogical composition
of ',he ">lmpl" , but 1 t. '"''''' assumed that the major gangue minerals present
wer'" cRlcl I.e HJ,d qURI't.Z.. The validi ty of thls assumption "S.S not confinned
:>ecausp Qf thp cl,jent P s doubts concerning the representivity of the ore
,...; HJTl. \1] P: .

0 ,;·.1. .J
,"- .i" il.-
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The test products '"'erE' assayed for acid soluble Ca and for CO2' The results
arc shown In Appendix B.

Th~ ,",ollastonite and calclte concentrat,ons were calculated assumini that
cHlclte ~as the only CMrnanate mineral present, that wollastonite is acid
"0 lubl" and that. ",oURStonl te and calcite "'ere the only acid soluble calcium
m 1 ru~ra 1s prese:n L.

'111,. not"t.l"" t.est result.s are shown in Table 2. Based on t.he assumptions
st.lpulat.ed aoov" , the flotat.ion feed (before desliming) contained 22.5';
"'ollastonlte and ~2.9% calcit.e. The wollastonit.e concentrate (cationic
La 11 ing I contained 57,6% "'ollastoni te and t.he corresponding wollastonite
rF'(";ovp.r~· I.o.I8.S 66.3%.

Calclte removal hv anionic flotation was good.

It should be not~l that t.he wollastonite content of the Anionic Rougher
Co"cent.rate 1 and 2. calculat.ed fron> the CO2 and acid soluble Ca assays, was

-12.1%. I t is eVldent from this result that the analytical procedures used
ann th" assumptions made concerning the mineralogical composition of the ore
ne~ to be verified,

Until a conflrmed anslvtlcal technique for wollastonite determination is
svallable th" accuracy of the results presented in this report cannot be
st.ipulated and the results should be used with caution.



The above mixture was diluted with distilled water to produce an emulsion
~nnt..a)ni.ng S% u/v of the above consituents.

CCt1FOSITION OF ANIONIC COLLECI'OR

425224

3.0

38.8

58.2

APPENDIX A

, OCtyl phenol ethoxylate.

Ternc \-101 Iemulsifier)

D,sLillatp lextRnder)

~~,ntoi PA-l It~lJ D,l faLty acid)

'11,,,, an lOr11" collect-or had the following composi tion:



I-J'roduc::t

CationlC

Cationic

Catlon1c

An10nic

Anionic

Anl.on~c

Ro Tail

Ro Cone 2 • 3

Ro Cone

H.o Cone 4 • 5

Ro Cone 3

Ro Cone • 2

APPENDIX P,

ASSAY OF Fl..aT'ATION PRODlJCTh

Assay, ,.
Ca (ac1d soli 002

20.3 0.48

11. 1 0.09

10.8 0.21

11.6 5.8

28.0 27.3

30.0 37.6

25.1 20.3

425225



_:-__- -=-.,31J'~'.!f'J~.1f!I JJ-~~~~~~ ill',,,_,...,_ I"~._(~~..
,'~Jl

'T

';ONDII'lONS rOR WOU.ASTONJ n; FI,OTIITI'JN TEST

Time, min 011
REAGENT AOlllriON. kelt

2
J

J J
:J 2
3 1-112
;) J
;) J

;) ;)

;) ;)

3 3
'.

/\n i 011 J C r J (11 ;1 t 1011

nOllp.h~r' I

H'H1I~hr:,- ?
RO\I~hrr ;~

RouP-her ~

Roueher 5

CationIc FlotatIon
Roue:her 1
Roueher 2
Roueher 3

.. Not recorded

COlirt i t Flor''ll inn

9.fi

9.3
9.0
8.7
85
8.3

,"11 Be

0.075

5(1) 1I)M

Sll.lCAn
CALCIIIM
"IIUlR I fJF

0.5

ANIONIC
l'OLI,ECTOR

0.5

0,25
0.25
0.25
0.25

FLOT 1(;AM
CA

112S01

2 3



CALC

F' roljw: t.
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WOll

F'rodlJct

CALCWOLl

[un, .
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WOLLASTONITE DE~OSIT

Commodity review

LIMESTONE C~

wollastonite
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substitute for both fibreglass and asbestos.

and as a partial

Wollastonite is IJsed extensively as a filling

No wolla5toflite is currently produced in 1 DealnIl

r,oeinforc..i.rlganti

Austr'al i a.

ceramics and tiles,paint,agent in plastic,

1.

I
I
I

J~:i50-650/tonne.I
(:Dllsumpti on uses products, which sell .....lround

metamorphi,c limestones, usually in the form of clearable masses.

Wellastantl. (CaSiO~)

2"\ tr'j.clinic contact.j. nfound

of

mi ner c=d

ideally composedis

isIt.51.7% 8i02 •

.,.
"-' .I

I
Wolle.stan <1766 - 1828).I Wollastonite was named after the Eng 1 i. sh chemi st Wi 11 i. am

I
I
I
I
I
I
I
I
I
il
'I



L Pu~'·e wollastonite, CaSi03 , ~las the composition of

and 5j.7% ~3i02 arld is a tric:lirlic nlirleral.

48.31. CaD and

NatlJral wollastonite takes into :=iolution the metasilica"tes of

maf)qaneSE:!, magneSiLtm, ir-"on and si:r-·ontium ..

CommoLlity associated

calcIte an(j qLlartz.

diopSlde~

4. ~-;d G. of 2.8 tC) 3. O .

•·~drdness of 4.5 to 5.

Wt)en pure~ it has a brilliant white cololJr, blAt

nlay be tinged gr"eyist1 or brownis~l.

6. Lustre is vitr-eOU5 to pear'ly.

7" WCJllas'tor,ite is IJsually massive to flbr-ous.

with i mpLu'" i t i f.:,"S

9. Occurs in coar"se bladed nlasses, r-a~ely showirlg good crystal form.

It is I.lsually acicular or filJr"ousu

cr'ushed to be needle ';haped

1 mpor"'t i ng

of 7-E~:1 lerlgttl to diameter.

100 SOmE! cr-yst<:~ls o·F wolla~_:;t:Clnit"e fluGr-e~~;.ce under" U.V. liqht, c:olc)ur-s

11. eq>ec.i all y thF~ ~)ai !'it.

industr-y. ~1aterial, 99% pUt-e~ with a size of

\

Gelleral Electric r-eflectanc:e r"atit"lg of 92% to 96%.
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I
Ct'len)icaliy~ wollastclnite IS irjer-t, ttlis pr(:lper"t; n\aJ~ing it llsefL,ll

as a filter- arid rein·For"c:ement.

13~ TJ'jer"e are two polymor'phs of calcium silicates;

I
I Pseudowoll,as'tonj.te

a low temper-ature for'm

a high temper'a'ture for'm

It belongs

I
I

str'uctural

to the pyroxenoid

modificatic)r)s:--

Wollastonite proper

family, and occur's in

I
I

Parawollastonite

Pseudowollastorlite

low temperature forms

high temperature form

I
I
I
I
I
I
I
I
I
I
I
•

Wollasto'1ite and pseudowollastonite are tY-iclinic

arId parawollastonite is n~Dnoclenic.

mi ner.e::.. l s, and



CO-EFFICIENT OF EXPANSION:

1..63

5>:10- 6 mm/mm/OC

O.0095g/100cc

Largely inert, eHcept concentrated acids

9.9

241bs/solid gallon

90% (compared to MyOI

:551 bs/l001 bs

3. _-PHYSICAL PROPERTlE8.

H{-iF..:DNESS:

SPECIFIC GRAVITY'

BF\.1 GHTNE~;S:

CHEMICAL ACTIVITY,

PH OF lOX SLURRY,

o II. AB~iORPTION,

REFRACTIVE INDEX,

DENSITY,

SOLUBILITY IN WATER,

,'IFl TING POINT:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



I
I
I

substitute for bot~) fibreglass and asbestos.

Wollastonite is used extensively as a filling

and as a parti~l

I
I

1.

agerlt in plastic, paint., ceramics and tiles,

and rainfor'cJ,ng

I The prime use of wollastonite is in the marlufacture of plast.ic'l

material and provide excellent resistance to ~leat.I
i ner-t acicular valuable reinforcing

paints gives greater w~at~lering resistance and

The incor"poration of wollastonite if"

stabliser to prever,t can th"

as a pH

keeptD

is Ltsed

andt:orTosi on

wollastDnite

lid

etc)

and

suspension.

(hOl.lSe paints,

in

pi:dntIn

pi Cjmer1ts

exter i or"

.3.I
I
I

a IDwer oil absorption.

and

In lat~nt pairlts it increases brightness

I 4. In ceramic use, wollastonite impr'·ov8s the mechani~a] PI"" oper- t i e!:i

of cer-amic ware and f'·educes warpirlg or- crackirlg of rapidly fired

associated wIth moisture irl ceramics.

of

e:-~pansion

This is becallse wollastor,ite contair1S vir·tual.ly neJ

These are especiall,y stronger with t~je in(:lusiorl

wollastunite.

materi al svI
I
I As wollastonite contains both and Si ~ t.r-aditional 1...·dll'J

I
(flint, quartz, sand) ~ can be wholly or at least

ar·\d tiles cOT\tainir)g 55% w()llastor~ite have beer! ShOWIl

·to have a firing stlrinkage as low as 0. t% to 0.2%.

I
I

Sllr-inkdge ts minimised by th(~ ac:icular- ndtur'f.'~ cf woll as"l::cJi"1i te

abrasives and metal casting plastics.I
Mi nor·

m·:""t.ch

of wollastonite are

I
I

As an abrasive, wollastor\ite i,s lAsed in ma~:ir'g wtlee15~ stor-Ies ar,d

irldustr-ial pllrnice.

•
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I
I

6"

:I. O-"20i~ f Cll'- P 1 <.::\st :i. C:~:;

I
I

ar'ld glazes, 30% in palflt industry.

7. III Gernlany, Denlnar·~~ and Finlarld, the ceramic irldustry is tile sole

consumer·~ whereas irl Italy, the paint irldLlstry is the exclusive

IJser ~

I
I

8. In Mexico, production goes irlto the ceramic industr'y,

amO{jnts into manLlfacturing mirleral wool.

and sma] •.

for-,n for terrazQ and roofirlg material is produced inI
I
I
I
I
I
I
I
I
I
I
I
I

•

Or'flamental wollastonite, used as decorative rock,

Nexico ar\d S.W. A+rj.ca.

and i n cr'u~:;hed

Cal i for"ni ,3.,
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I

U.S.A. is largest pr"o(jucer- and consumer of wollastorliteu
I
I

L

wor-Ids output).

from New York state and Califorrlia.

OJ+ the U.S.A.

(App,"o>:

suppl y C()mE'S

I
I

c;
~::. R Deposit near New York - WILLSBORCI- has ("eserves in excess of

million tonnes of 55-65% wollastonIte.

10

~. A number of small DCClJrrerlCes are wDr~~ed if) Calforrlla e.g. L.ittle

& Big Maria Mountains (If Riverside Co~ and in Panamint Range of

Inyo Co, both in Calfor-nia.

Elsewtlere wol1astonit~ is produced from nlines ill ~Iexico,

Asia (U.S.S.R.), SW Finland, Kenya and Namibia, Sm",ll

c.ent.raJ

New Z~?a.land~

Finland.

have been produced in India,qu~nt.it i es

4.

I

I
I

Sudan, S Afr-ica and SW Afr-ica.

90 million tcnnes,

I
I

s. Wor-Id reserves of proven wollastonite bearing

with probable reserves being

rocks e)·~ceEd

270+ milliDn

I
tonnes.

I l,JNJI~"R ...§TATES (New Yor-k State and Califor-nia)

I
I
I

r:o",.J\IE_W YORK STATE

ItJoll a£",ton i te

WTLLSPORO.

1+ fmmd on W "'i,de of

I Four\d in contact metamorphosed li,mestones and metasoolatised

sedim~nts, approx 6 miles long + 1/ 4 mile wide.

I 3 main deposits - WILLSBORO. LEWIS and DEERHEAD.

I

•
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55-65% woilastorliteu

L.argest wollastonite band is betweerl 3(1-75 feet, interbeddecJ

with garnet and diopside, both of which are fickly magnetic

and separ'ated fronl wollastonite by magnetic separ-ation.

Typical analysis of the Willsboro deposit would be:-

SiD:;f. 47.7% CaO 37. Bi:

Al ",Oc_ 3. 1% Fe'O 6.6%

MgO 3.67% MnO 1.21.

I F'r"Dducp(j

Blythe.

from Little and Big Mar"i a ti.Q.kJD t a.:\.D.2. , 2 (> NW 0 f

I Wollastonite is found as high grade pocls in Palaeo2oic:

trade name Wolcor1 arld sold to the cer"amic industry.

and grOllnd to a -·200 mesh product,

I
I
I

crystallirls limestone.

Ore is ~ligh in magnesium and iron.

Or-e is mirled by Chas Pfizer and Co,

bpnef-iciat.ed

milled -::J.t Vi c"t.c.Jr-v ill e ,

sold under

I
I

High 9rade wollastclnite is mined in th€:\ [:s.nam..int_.B.~r::!.9..§., jL\st

olJtside Death Vi~11ey N~tional Monument.

lar"ge and wl)llastoni'te both fifle gr"olJnd and acicular".I
Dc c u.r- 'Z, in a calc-sillcate E~nvi r·Dnment., and reSE;\r-ves ar-E.'!

marketed in two grades - a ce~amic grade calledI De:."pCJsi t

matel'''·i al

150

IS

oper-ated by Ame-r-ican Non Metallics Inc. ~ "::i.1I (j

I
I
•

CART-O-LITE of minus 200 mesh and a paint gr-ade of mirlus 325

mesh called ANOMITE.
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Hunter- Mountain, n~ar Darwifl.

Wa~m Springs Carlyor)

I
I
I

RANDSBURG Reserves 12 million tons

INYO Co

I
C" AR I ZONA

I
I
I

Wollastonite is found at,-

Miner"al Hill area of Sierrita MQUrltairlS~ Pima Co

Tank Pass, near Salone, Yuma Co

Tombstone District, Cochise Co

I
I

At Yerington in Lyon County.

I
I Exterlsive deposits exist in the States elf CHIAF'AS ,meJ

I
ZACATECAS where wollastonite was

1950's.

mined during the

being 1400ft long and 400ft wide.

The "SANTA Fe" dE'posit in CHIAF'AS

It is ~~Oft thick,fr-ee of gar'"r1et and calcite.

and

ell :i. pt i cal

consumF·d by

is brillial"t white and

of Dutput is

is uf1usually pure,

Associated mirlErals total

Mc)stcleavage.

and the woll~stonitR

i:\C i cuI 8.r··

less than 11..,

the dOinestic ceramics lndustr·y.

typica.lI

I
I

I In La Blanca District, Zacatecas, Wollastunna de Mexico

produces wollastonite from irregular tabuclar

I 8" thic.kR

bmh es

A very pure and wtlite wollastonite is fountl

about

I
•



to 80ft at sur·face).

I
I
I ..,

...c:. •

15ee E.A. ELEVATORSKIl

At Willsboro, NY, wollastonite is mined

(3(lft wide varying from 15ft lower level

l_ump ore is tJeneficiated dr-yo

by op€~n 'Stope m'E':~thods

I '-:'", w Eerleficiated wollastorlite is grol.tnd to fOI...lr pr"oduct

Fillished FJroducts are sold urlder trade name CAB-·O-LITE~II
p(;~bble mills~

iTI1 1 1 •

and a fibrous pr-Dd\~ct produced ir) an attrltiorl

At L.APPEERANfA, FINLAND, open pit s",lectiv"" miningII 4 ..

~s wollastonite ocCtJrs in thin bands lip t. CJ 1m

1 S l'''lec:essal'°·y

After" py"imar"y and secondary cr'ushing, a 2-stage flotation proc:ess

II is ",",pIoyecJ. Both c.alcit.e <:I.nd lither silica'te ~linerals are

Cqncentr~tes ar~ composed of:-

II
II
II
II
II
II
II
II
II
II

remDved.

pebble mllJ.

SiLl.,

CaD

Al ",0.",

MgO

flotation

to pr'oduce to principal

43-45i~

0.5"1.

0.21.

0.3%

concerltr"ates are gr(Jund in d

grades, orle - 50 mesh arld t,tl0
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~_ CONSUMPTI ON/EftQIH.,!I;;Jl.QN

CClnsumptior1 of wollastonite appears to
I
I

1.

t c;r\fl Ets/ yec:,r" . Up from 90,000 in 1974.

be ar"ound 115,00

I
I
I
I
I
I
I
I
I

4.

Main produces are the:-

U.S.A., Finland and India.

Australian Mines Review 1984.

~;EIJ-'~!.IRY L979 19_80 19.§.l 1982

Finland 10,576 8,782 1:3,690 14,962

~<enya 200

Me}~ i co 11,892 20,905 14,602 15,599

LJ. S. ~\. 6.3.,000 76,000 87,000 86,000

India 3,794 5,790 15,915 20,724

Commercial Speclflcations

Pr·oducts in the U.S.A. are classed a5'-

I't-"Iilled Gr'adE~sll (200, --~::'2~j and -0400 mesh, and --10um)

!IAtt.t-ition Grades" (@ 20: 1 length/diamet€?r' prodllct_)

15,402

83,000

16,557

I
I
I
I
I
I
•

~

•.J • In trade~ ttle USA and Finland consume 80-90~ of their r-espectjvQ

production, with the remainder" eNpor-t. to Denmar'k, Germany, Ita.ly~

Great Britain arId Canada.
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I
I
I

L Var-ieties of syrlthetic wollastoflite are made in USA and

(Derlmark, Italy, Ge~many) anc1 USSR.

ELI."Dpe

I Synthetic forms do not have the acicular cr·yst~l str"\Jcture of the

natur-al mineral, and are also more absorbent.

A syrlttletic variety IISYNOPAL'J is made irl Denmark from chalk, sand

and dolomite.

dr.l} ami te.

ceramics.

This is used as a road lnaterial, an in

andcl'"lalk,. sand

abr-asive and

is made from silica,IiwollonitallItalyIn

I
I
I

I In the LJSA, synthetic wollastonite is in I'Si lene"

Products Corporation).I
(Pi ttsbLlF"g Plat.e Glass Company) and as IIMicro Gel" (Manv:i llE~

I
I

Synthet.ic:

pt'oduct.

varieties CDst. around twice that of the natLlral

I
I
I
I
I
I
I
l
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1"','ice5 in 1981 of the mill.ed grades were 2-5 cents (US) per" pound

(i.e. $US40-100 per tonne) and 7 cents per Ib ($150 per tor1ne)

for attrition grade.

Gener"ally specifications for wollastonite conform to ttl~ demarld

of the consumer.

I
I
I

In Australia (1988) processed

seJ.ls for $A550-650 per' tonne.

either India or the USA.

wc:)llastonite, known i.o\~';' IIKEMOL.ITfI

The wollastonite is imported from

I
In USA, wollastonite under trade name Cal-O-Lite is provided in

the foiling grades.

In February 1975, rloolinal per tori prices for wollastonite were:-'

$44 per ton for fine, paint grade, bags, calots el(-Waretlcuse

$44 per ton -- for- medium, pCl.int grade, bal;Js, c.:alot.s ex--war"e?t!ouse

Primarily, wollastonite is sold In two grades, onE for the

c:er-amic industry and Ofle for" the paint industry. CAB-O-LITE IS

sold in 50lb bags or bulk.

I
I
I
I
I
I
.1
I
I

~

4.

r.:'
'-'.

F'3i nt

Cel"'amic

Caulhing

P-1 (mF-'dium)

P--4 (-Fine)

C-.\ (medium)

C--6 (coar"se)

C-.\O.\ lall purposel

F-1

FF-1

.\ 1

7

16

23

500

25
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Elevatorske E. A. 1983

Huqhes TaD. 1950

l_o,.,qman M. J. 1962

Industrial Minerals

Auqust 1981

R.I;. Ladoo 1960

J.G. Broughton 1944

8Lwhham .~. D.

&. v.1c:d. n E~I"'" E ..
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Wollastonite, Industrial Minerals & Rocks

IVol. 2) 1381-1390. American Institute of

Mining, Metallurgical and Petroleum

Engineers ..

Limestone at Hampshir"e.

Unpublished Report, Department of Mines Tas.

1950:IGO

Wollastonite at Limestone Cr-eek near

Hampshire. Teet'l. Report Department of Mines

Tas. 6: 10-15

W'3l1 as"tl)ni te

·'Production and Corlsumptiorl Continue to

Climb" ..

Industrial Minerals and Rock

"Wollastonite ll

OCCUFTences and uses of Woll~:lst.onitE:1 from

Wi II sbor-o.

NY Mining Tech. (,Tuly 1944) 8, 1--8.

Potential uses of wet pr-ocassed wollastoflite

Society of Minirlg Engineers USA -- March 1965
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