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Surf!u:::e survey

The auger holee :In the matn drilling :are3 have no.., been locate1 on

the Australian map grid by theodolite 5ur~ey. The£& locations

supercede tho5e given in the liinter progr3m report for -HT- ~jte

drilling.

Geology o~ the ochre deposit

The ochre occurs as both residual and transported material In a

super~lclal deposit up to some tens of metres In thickness. Current

observation5 in11cate that ochre exists over a etr:llce dlet3nce of

2.~km and up to 'lOOm Wide In the Main Creek area, with another

deposit 2.0 I,m long 3n'.l up to <lOOm '·11 de 3t Bo....·y Creek.

Sotl~ :In the region general1y comprtee a la~er of transported gn~

grav~lly Hash, ov@rlytng weathere~ be1rocP~ in Hh:l~h relict te~ture5

9re discernable. Pedogenic prcce5~e5 act from the ~urf3ce to impo£e a

further layering effect Including the Illuvlal transport of fines to

produce 3. pug layer. Over the ma9nestte are~ the~e soil proce55es are

developed on a grand scale and enhanced by !:arst related pipe

structures and sinkhole subsidence which can greatly expand the

thlclcne55 of the tran5port~~ layer. The ochre occur§ a~ matrix fn the

tr3n~port.d la~er and as the weathered bedrock.
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The westhe~ed bed~ock fo~m IE termed ~eEldual och~e and Is ~ec09nlzed

by relIct textu~e5 p~e5erved f~om the 0~191nal ma9ne51te ~ock.

ResIdual och~e also occu~s appa~ently as Isolated blocks In a mat~lx

of re",orl~e1 ochre. These ochres are of 9000:1 qual t t~~ and inc lude

varieties classifi9ble a£ sf~nna and umber. Some are talc-rich

p::u,tieularly !Eome of the 13.rk t"ro'"JnE: (umt::~r!:'. The'j' ·.. lsu3.11y e~pre5i5

The re,.,orl:ed ochre t 5 not the on I ')' component of the tr3nsported 13.";/er

D~er the magnesite area. It grade£ through increase of gre9n5chist

higher tron oxide content than the re~lcrl(ed ochre5 which alwa~E

contain clasts resulting from erosion and redepo5ition. The rel10rlce1

ochre with minor clasts 9rade~ tnto breccia. m05tl~ '"11th

co~re5pondln9 1055 of purity and plgm..ntlng po...er. Ne'/erthele55

~e"lo~l,ed ochres ha'!e benefIcIated ",ell In InItial te"tln9.

fills contain only peaty gravel and lacu~trtne cl~y. There is ~JSD an

3r&a of sand which Dverlie5 a form of tsrry peat in s~nd, over

ma9neslte. often with no ~esl~ual och~e. It ma'l be that thIs a~ea

on~e ha~ a thiclcer cover of ochre an~ is ~ source for ~cme of th~

reworlcei'd or:hre. The tarry peat ma....' b'/ 9: large sc:ale t 11U'.'ia] la-:,'er of

humIc acId ~athe~ than peat that wa~ once expo~ed at the 5u~face but

too poo~ly p~ese~Yed to "how plant remalnE. But In one bo~ehole there

15 pea.t 1·,1th verjr' good preservation of p13nt rem3.in$. Near the­

5u~face the~e I~ accumulation of a cla'l-~Ich B ho~lzon .,hlch ma~' ha'Je

900d colour but lihlch lack~ pl9mentln9 pO'·le~. the~e a~e al,;o pato:hes

I
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derived w3~h materjaJ Into clay mat~l" b~eccl". Ce~taln slnl,hole
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Actual magn..e It .. "0101: outc: ..op Ie c:onf I n..1 to ml no" " .. e .. l, b ..1

.xpo~ur~s and the emaIl magne~ite karEt outcrop nQar Main Creef~. Same

small expo~ur~5 were mappe1 to a~stst in the po~itfonjnq of the

g ....ensc:hiet b .. lts whi"h notionally paes th ..OU9h th.. d .. llle1 a ....a. so

that th..se belte c:oul1 be exclud ..d f .. om th....eeOU"C:e eetimates. The

notional magn..sit .. a .. ea Is not quit....qual to th .. o"h.... d ..poslt a ..ea

on p ..eeent evlden"e be"auee of th .. non-o"h .... phaees In the

supe .. flcial cove... The a ..ea with sup.... fic:la.1 eand cove.. p ..ovld..d

seve.. al holee whl"h bottomed on magn..elte afte.. passing th .. ough ta....y

p ..at, but th.. ma"!neelte bottom of the deposit .'as not foun1 be I 01" the

typl"al ..ewo.. ked och ..e dominant se"tlone an1 It Ie antl"lpat ..d that a

lay.... of ....sldual och .... exlste at d..pth. With d .. lll pen.. t .. atlon

reetrtcte1 to 31m it wa£ not pceEibJe to prove this. ~esi1ual och~e

15 mo~tly found next to a 9reen£~ht5t body ~Ihich has pre~ented

e~treme 5ubei1ence occurrin9.

Labo.. ato..y .. xamlnatlons

Compoelt .. eamplee we.... p ....pa.. ed by fl .. st amalgamating eamples f .. om

Individual hol ..s th.. n bulking the ..emalnd.... fa .. p ..ocesslng tests

p ..oduclng a "amples In al I. The "ample" .'e.... sele"ted f ..om the 109S

fa .. the .tinte.. p ..og.. am looking fa .. 1-2 holes pe.. lin...,Ith

near-$urfa~e, minable thicitneS5es of ~'elloN ochre. It h3ppen~ that

much near-surface cl!lyey mat.erial is inclUded, a.nd rl!!'''''Drl~etf ochreE
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~omlnatel the only resl~ual ochre Inclu~ed accurs as clasts In some

of the reNorl,ed ochre. The follol1lng "amples .'ero. Included.

TABLE 1

H21-1,2 '1,5

HE3-3 5

HZ2-1,2,3,'1

HCI-l,2 'I

HA'I-l.2 '1,5.6 HB2-1,2,3 HD1-1,:>.3.'1

I
I
I
I
I
I
I
I
I
I

Dr. Ralph Shacl<leford haE Inve"tlqated the fine" e~tract from theEe

samples and conducted the transformation processes to produce

yelloNs, reds, black and broNn materials for testing as unfinished

pigment". He notes that the powders require further treatment before

being con~ldered Ealeable pigments, d~5pjte very good performan~e on

appropriate tests. He has not provided the quantltlve data because

"--- Interpretation of the data 15 not possible without a thorough

understanding of the SUbject, test procedures. market norms vis-a-vis

Intended applicatIon etc.

R.A. Day has produced scanning electron microscope Images of ochres

in various levels of refinement as fallows.
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TABLE 2

GI9, 620 bu II: "amp I .. of tab I .. 1 "p..c I m.. n,.

GZI a commercial Eynthettc y@llow

att~uJar cry~tals.

A proceEslng laboratory ha~ been set up at Savage River in Hhlch the

fine .. are being extracted from the samples (Initially from th.... Inter

Th.. work on the 630-36 group shows very Ilttl~ of th.. probabl ..

residual form of ochre: goethite in practically pure and perouE form,

..ssentlally re"embllng a micro scale ~ossan box...ork Includtn~ som..

program only! an~ yleld$, colour and Fe203 ccmpo5itlon$ jetermfned

prior to further pro~e5~tn9 experiments. Few results are yet

avallahle hut the following table give" th.. flr .. t nn .... available.

mix of sampl ..s HC1/5 and HC1/6. A bro... n clay..y ochr ...G30-36

Th.. common form of th.. goethlt .....hlch mu"t b.. from r .....orked ochre

contains chlorite core" on which goethlt .. I" preclpltat ..d as

h..mlsph.. re" grading to continuous coatings. The Iron In this caE" has

been tran"ported In solution and repreclpltated. This character will

probably prove typical of th.. reworked ochr..s.

I
I
I
I
I
I
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TABLE :5

Tabl .. of Mun"ell colour!!!, iron oxl"e content and drY ,·,Ie'lh t Y10,1 "" of

I
crude D~hre.

Borehole Munsell Extract Mun!!t!!'l] I r '''' ~'Iel d a"

I !surface colour: of fines c:clollr cnnteont dry

t,le'lht
Sample No '::fry .. lip Sample No p OI'J d ll'r- Fe70:5 % sampl@ %

I Bor..hol .. HB 2.

I HB211 10YR 5/8 SR02 9.5YR 5.'1/5.6 5'1.8 5'1.9
HB2/2 10YR 5/9
HB2/:5 10YR 5/9

I HB2/4 10YR 5/8 SRO:5 B.6YR 5.3/4.:" 34.8 39.9
HB2/5 9YR 5/5

I HB2/6 10YR 5/8 SR05 B."YR 5.4/4.B 30.1 61.2
HB2/7 8YR 6/6
HB2/B 10YR 5/B

I HB2/9 10YR 5/5 SR06 9.1YR 5.8/4.7 2:5. 1 3:5.B
HB2/10 JOYR 5/5

I
HB2/11

HB2/12 10YR 514 SR04 B."YR 5.6/4.'1 ::>.... 8 59.0

I
Bor"hol" HB :5.

I HB:5/1 10YR 618 SR07 9.6YR 6.915/9 20.1 '19.9

HB3/2 10YR 6/B SR08 9.:5YR 5.8/5.2 :52.4 47.1

I HB3/3 10YR 5/10

HB3/3 10YR 5/10 eGOI 9.6YR 5.8/5.4 50.B 49.0

I HB:5/4 10YR 5.B SR09 9.:5YR 6.1/6.3 50.8 61.0

I
HB:5/5 10YR 4.5/10 SRI0 8.6YR 5.2/5.2 70.7 49.5
HB3/6 10YR 4.5/10

HB3/7 10YR 4/7 SRll 8.6YR 5.114.9 64.1 44.9

I HB3/8 10YR 4/5
HB3/9 10YR 416

I
I
•
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HB3/10 10YR 4!6 SR12 8.~YR ~.1!4.:" 64.~ 46.~

HB:5/11 10YR 4f7

HB3/12 10YR 4!~ SR13 8.7YR 4.8./4.1 '18.'1 28.2

Bo....hol .. HA 4 (p .... t 1

HA4114 JOYR ~/6 SR14 9.IYR 6.'1/6.1 3'1.2 16.1

Bo....hol .. HC 1 (p .... t 1

HClf5 10YR ~/5 CG02 O.I.Y 5.8f4.0 22.2 ~~.3

HCl/6 10YR ~/~

Bo..ehol .. HE 1 (p ..... t)

HE 1.1 J BYR 5/8 CG03 not r&ce 1\!e':l

HEJ/2

Bo....hol .. HE 3 (p ..... t,

HE3!8 10YR 6/8 CG04 9.3YR 6.'1!~.O 17.9 42.2

Roads!d.. exposure HT 5!J (exc .. llent ....sldual och ..el

HT 5/1 SROI 9.8YR ~.916.5 93. I 37.8

Resource estimates

A ""soU"c...... t.lmat. .. has b ....n p ....pa...." (see Appendl" 3 page 1751 using

t.h .. 109 d ..ta provided In appendices 1 and 2 using ·T..chbas.. •• "IIt.h

S!ome necces!!ari ty procrustean a~5umptione about ':Ie-nstt\' 3.n~ ret:'D·.·er~:

f~ctDr that are del1beratel~ conservative.
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APPENDIX 1:

Revi~ed bore log~: Winter progr3m
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Au9'!r No I.. I:IZ. 1..

Drilled 20/6/89, Drillers T. Lodge, J. Walker: Sta~poole's,

Laun~eston. Revised log from consolidated samples by H. Shannon,
2-~-1990. Total depth 20.0m. Lo~ation 346630.90mE, 5400371.04mN' RL
179.94m.

Sample From- to

HZ1/1 0.0- 1.~

HZ1/2 1.~- 2.0

Description

7.5YR ~/8 (9YR 6/8 when dry> CLAY/OCHRE, ~la&t5

10% to 7mm, quartz, spongy quartz, Ilmonlt., dry
slip ~olour 8YR 5/S.

SYR 5/8 (10YR 6/S dry. with minor 10YR 7/61
clayey OCHRE. clasts 10% to 7mm, limonite,
quartz, white clay ex 9r..ens~hlst?' dry slip
~olour 9YR ~/I0.

I
I
I
I
I
I
I
I
I
I
I

HZII3

HZ1I4

HZ1/'5

HZ1I6

HZ1!?

HZ1/8

HZ1I9

2.0- 3.0

3.0- 4.~

4.5- 6.0

6.0- 7.~

8.5- 9.'5

9.5-10.'5

7YR 5/S (8YR 7/6 dry. with minor 10YR 8/6, 10YR
S/SI silty CLAY'OCHRE, cla5ts <2%, <2mm; dry
slip colour SYR 616.

SYR 6/6 C9YR 7/S dry) clayey OCHRE, clasts 1'5%
to '5mml white clay ex-greens~hist?, weathered
green5~hlst. quartz' dry slip colour 9YR ~.'5/8.

7YR 5/7 C9YR 5.~/8 and 9YR 6.'5/S when dry)
clayey OCHRE, ~Iasts 1'5% <~mm; weathered
greenschist. quartz, tal~?' dry slip ~olour 9YR
~/8.

SYR 5/S C9YR 617 dry) clayey OCHRE with 10%
clasts <'5mm; limonite, quartz, white clay; dry
slip colour 9YR '5/S.

8YR 5/6 (9YR 6.5/6 dry) clayey OCHRE with clasts
to 7mm, 10%; white clay ex greenschist, quartz,
limonite; dry slip colour 9YR 617.

SYR 617 C9YR 5.~/S dry) clayey OCHRE with 10%
clasts to 5mM; weathered greenschist, quartz,
limonite, dry slip colour 9YR 6/8.

9YR 5/7 C9YR 6.5/7 dry) clayey OCHRE with clasts
to lcm, 20%1 talc: sc::hl5.t. Neathereod greenschi!it.
limonite, talc; dry slip colour 9YR 617.



I
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HZI/10 10.~-12.0

HZl/ll 12.0-1Q.5

HZ1/12 lQ.~-I~.O

HZl/13 15.0-18.0

18.0-20.0

123015

8YR 6/6 19YR 6/8 and 7YR 7/3 wh~n dry) ~O%

clayey OCHRE 1.lth 10% clasts to 7mm, ~O~ soft
talc schist breccia In talcose pulp matrix. The
consolidated dry slIp colour Is 9YR 6/6.

9YR 5/6 110YR 6/? dry) reworked OCHRE with 2~%

clasts to lcm; talc schist, residual Dchre l

limonite, taici dry slIp colour 10YR ~/6.

9YR 5/6 110YR ~.~/7 dry) clayey OCHRE gradIng to
talc schist BRECCIAI clasts 30% to lcm, all talc
schistl dry slIp colour 9YR ~.~/6.

3Y ~/4 wIth 10YR 5/~ 15Y 6/2 wIth 9YR ~/6 dry)
talc schIst BRECCIA wIth talcose pulp matrIx
wIth minor 10YR ~/6 clayey OCHRE I dry slip
colour lY 6/3.

GREENSCHIST, no sample taken.

I
I
I
I
I
I
I
I
I
I
I

Hole ended at 20ml too hard, no progress.
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1. ?~046-~ ~

Auger Hole ~ ~

Drilled 20/6/891 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Revised 109 from consolidated samples by H. Shannon,
2-~-1990. Total depth 14.5m. Location 346612.55mE, 5400382. 83mNI RL
177.20m.

Sample From- to

HZ2/1 0.0- 1.5

Description

8YR 4.5/6 (9YR ~/8 dry) CLAY/OCHRE with clasts
2~% to 2cm; limonite, talc schist, white clay ex
greenschlstl dry slip colour 9YR 6/8.

I
I
I
I
I
I

HZ2/2

HZ2/3

HZ2/4

HZ2/~

HZ2/6

3.0- 6.0

6.0- 7.5

8.5-12.0

8YR 5/6 19YR 5/12 dry) reworked OCHRE with
clasts 20~ to 7mm, comprising residual ochre
(15%', quartz (3%), limonite (2%1; dry slip
colour 9YR ~lll.

8YR ~/6 19YR ~/12 dryl reworked OCHRE with
clasts 2~% to lcm; comprising residual ochre
(1~%' limonite 18%1 quartz 12%11 dry slip colour
10YR ~112.

8YR 516 (10YR 5/12 dry) reworked OCHRE with
clasts to 7mm, 20%1 talc schist, limonite, minor
residual ochre; dry slip colour 10 YR 5/11.

10YR 5/6 110YR 616, 10YR 6/8 and 10YR 716 dryl
reworked OCHRE grading to CLAY/OCHRE. Clasts to
Icm, 20%1 talc schist, spongy quartz, quartzi
dry slip colour 9YR 6/7.

2Y ~!4 12Y 616 dryl talc schist BRECCIA In clay
matrixi clasts to lcm, 3~%1 all talc schlstl dry
slip colour 2Y 6/~.

I
I
I
I
I
I

12.0-14.~ GREENSCHIST, no sample taken.

Hole ended at 14.5ml too hard.
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Auger Hole ~ ~

Drilled 21/6/691 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Revised log from consolidated samples by H. Shannon,
1~/~/i990. Total depth 14.~m. Location 346566.96mE ~400396.04mN; RL
i73.54m.

Sample From- to

HZ3/1 0.0- 1.~

HZ3/2 1.5- 2.~

Description

aYR 5/10 60~ brecciated sandy residual OCHRE
with reworked OCHRE matrix and 20~ lY 7/6
softened talc schist; sample disperses to 9YR
6/12; dry slip colour 10YR 5/12.

aYR 5,5/10 60% brecciated residual OCHRE with
reworked OCHRE matriX, with other clasts to lcm,
10~1 quartz, limonite and 20~ softened talc
schist; sample disperses to 10YR 6/101 dry slip
colour 10YR 5/10.

I

I
I
I
I
I
I
I
I
I
I
...

HZ3/3

HZ3/4

HZ3/5

HZ3/6

HZ3/7

HZ3/6

HZ3/9

2.5- 3.~

4.5- 5.5

5.5- 6.0

6.0- 6,0

6.0- 6.5

6.5- 9.0

10YR 6/6 CLAY/OCHRE with clasts to 2cm, 20%1
talc schlstl disperses to 10YR 6/6; dry slip
colour 10YR 6/6.

eYR 6/6 CLAY/OCHRE with clasts to lcm, 20~; talc
S~hj5t, weathered green5chist; dt5pere.es to
7.5YR 6/6; dry slip colour 8YR 6/8.

aYR 5.5/8 clayey OCHRE with clasts to lcm, 20~1

talc schist, quartz; disperses to 9YR 6/101 dry
slip colOur 9YR 5/8.

aYR 5/8 reworked OCHRE with clasts to lcm, 20~1

talc schlstl disperses to 8YR 6/101 dry slip
colour 9YR 5.5/8.

9YR 6/8 clayey OCHRE with clsts to 7mm, 15%1
talc schist. Ilmonltel dispereses to 9YR 5.5/101
dry slip colour 9YR ~/8,

9YR 5.5/8 clayey OCHRE with clasts to 7mm, 25%1
talc schist, quartz; disperses to 9YR 5.~/101

dry slip colour 9YR 5.5/8.

9YR 6/7 clayey OCHRE with clasts <5mm, 25%1 talc
SChist, quartz; disperses to 8YR 6/101 dry slip
colour 9YR 5.5/6.



HZ:!I/I0 9.0-IO.~

123018
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IV 614 talc schIst BRECCIA wIth sandy clay
matrIx clasts to ?mm, 30~1 dIsperse. to IV ~/~I
dry slIp colour ZY ~/~.

I
I
I
I
I
I
I
I
I
I
I
I
..,
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Drilled 21/6/891 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Revised log from consolidated samples by H. Shannon,
17-~-1990. Total depth 21.0m. Location 346~64.17mE ~400406.66mNI RL
169.77m.

I
I
I
I

Sample From- to

HZ4/1 0.0- 1.0

HZ4/2 1.0- 1.~

Description

9YR ~/6 BRECCIA with CLAY/OCHRE matrix (sandy,
not much flnesl with clasts to 2cm, 30%1 quartz,
spongy quartz, llmonltel disperses to 10YR 6/71
dry slip colour 9YR 6/7.

9YR ~.~ 60~ BRECCIA as above and 20% 10 YR 6/6
softened talc schist. Sample disperses tol0YR
6/61 dry slip colour 9YR 6/7.

10YR 6/8 clayey OCHRE (slltyl clasts (2mm, (2%1
quartz, limonite (Isolated limonite to lcm)1
disperses to 10 YR 6/6' dry slip colour 10YR
6.~/10.

HZ4/4 2.5- 3.0I
I
I
I
I
I
I
I
I
I..

HZ4/5

HZ4/6

HZ4/7

HZ4/6

HZ4/9

3.0- 4.~

4.~- 6.0

6.0- 7.0

7.0- 7.5

9YR 6.~/8 clayey OCHRE (silty) with clasts to
2mm, ~%I quartz, limonite (Isolated quartz to
lcm)1 disperses to 8YR 6/9' dry slip colour 10YR
6/10.

6YR 5f7 clayey OCHRE clasts to ~mm, 1~%1

weathered greenschist, quartz, Ilmonitel
disperses to ~YR ~/6' dry slip colour 7.~YR

5.~/8.

6YR 5/6 clayey OCHRE clasts to ~mm, 20%1 spongy
quartz, quartz, limonite, disperses to ~YR ~/61

dry slip colour 6YR ~.~/8.

~YR 5/6 clayey OCHRE clasts to ~mm, 1~%1

limonite, spongy quartz, quartz, w.athered
greenschist' disperses to 6YR ~/81 dry slip
colour 7.~YR ~/6.

7YR ~/6 clayey OCHRE with clasts (2mm, (2%'
limonite, quartz (Isolated limonite to 7mm) ,
disperses to 6YR 5/8' dry slip colour 7YR ~.5/6.

7YR 6/6 CLAY/OCHRE (silty), clasts to ~mm, 2%\
limonite, quartz; disperses to ~YR ~/7' dry 5 Ip
colour 7YR 5.~/6.



Hole terminated in cchre at 21m.

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

n J
'- ...../

HZ4/11 10.5-12.0

HZ4/12 12.0-13.5

HZ4/14 15.0-16.0

HZ4/15 16.0-18.0

HZ4/16 18.0-19.0

HZ4/l7 19.0-19.5

HZ4/19 20.5-21.0

1. ') "'O'Jo 0. (..... 0 '·oJ
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5YR 5/6 clayey OCHRE clasts to 2mm, <2%1 quartz,
limonite; disperses to 5YR 5/71 dry slIp colour
7YR 5.5/6.

4YR 5/6 clayey OCHRE clasts to 2mm, <2%1 quartz,
Ilmonitel disperses to 5YR 5/71 dry slIp colour
7YR 5/6.

6YR 5/5 clayey OCHRE clasts to 5mm, 20%1
weathered greenschist, lImonIte, quartzl
disperses to 7YR 5/6; dry slip colour 8YR 5/6.

5YR 5/6 clayey OCHRE clasts to 1cm, 10%1 quartz,
lImonite; dIsperses 6YR 5/71 dry slip colour 7YR
5/6.

9YR 5.5/7 reworked OCHRE with clasts to 7mm, 20%1
quartz, Ilmonitel disperses to 8.5YR 5/91 dry
slip colour 9YR 6/7.

9YR 6/7 reworked OCHRE with clasts to lcm, 15%1
quartz, limonite; disperses to 8YR 5.5/81 dry
slip colour 9YR 6/6.

9YR 6/6 CLAY/OCHRE with clasts to 7mm, 20%1
quartz, lImonite, weathered greenschist;
disperses to 7.5YR 5/8; dry slip colour 9YR 6/7.

8YR 6/6 CLAY/OCHRE with clasts to 5mm, 20%1
quartz, weathered greenschist, talc; disperses to
7.5YR 5/9; dry slIp colour 9YR 6/6.

8YR 6/6 CLAY/OCHRE with clasts to 7mm, 15%1
weathered greenschist, quartzl dIsperses to 7.5YR
5/8; dry slip colour 8YR 5.5/6.

7YR 5/6 CLAY/OCHRE with clasts to 1cm, 20%;
weathered greenschist, quartz; disperses to
5/8; dry slip colour 8YR 5.5/6.



21

Drilled IS/6/B91 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Revised log from consolidated samples by H. Shannon,
c.4-4-1990. Location 346~67.48mE, S40034S.96mNI RL 177.6Im.

Sample From- to Description

I
I
I
I
I

HAl/I

HAI/2

HAI/3

HAI/4

HAI/S

HAI/6

HAI/7

HAI/S

HAI/9

0.0- l.S

LS- 3.0

3.0- 4.0

4.0- 4.S

6.0- 7.S

7.S- 9.0

9.0-10.S

10YR S/10 and minor 10YR 6/B reworked OCHRE,
with a few clasts <S%, <2mm. Dried slip colour
10YR 6/10.

10YR S/10 reworked OCHRE, few clasts, <S%, <2mm
limonite. Dried slip colour 10YR 6/10.

10YR S/IO and minor 10YR 6/10 reworked and minor
residual OCHRE. Dried slip colour 10YR 6/10.

10YR 6/8 and minor lOR 4/6, BYR 4/6 clayey
reworked OCHRE With clasts <S%, <3mm. Dried Ellp
colour 8YR 8/6.

SYR 6/8 and 10YR 6.S/6 CLAY/OCHRE, with clastE
<S%, <3mm. Dried slip colour 10YR 6/6.

9YR S/6 and lOR 4/6 CLAY/OCHRE, With clasts S%,
to Smm. Dried slip colour 7YR S/6.

8YR S/6 CLAY/OCHRE, with clasts to lcm, S%,
Including limonite and talc. Dried slip colour
7YR S/6.

9YR 4/6 reworked clayey OCHRE, with clasts to
lcm, 20%1 limonite, some residual ochre, talc.
Dried slip colour 9YR SIS.

8YR 4/2 reworked clayey OCHRE, clasts 20% to
Icml limonite, minor talc. Dried slip colour 9YR
4.S/4.

I
I
I
I
I

HAI/IO 11.0-12.0

HAl/II 12.0-13.S

HAI/12 13.S-14.0

7YR S/6 and 9YR 4/4, 9YR 6/6 CLAY/OCHRE, with
clastsl limonite, weathered greenschist, quartz.
Dried slip colour 9YR 6/6.

6YR 4/6 to 7YR S/6 CLAY/OCHRE, with clasts to
Smm, limonite, weathered greenSChist, talc.
Dried slip colour BYR 6/6.

7YR S/6 and minor 10YR 6.S/B CLAY/OCHRE with
clasts 20%, greenschist, quartz, talc, limonite.
Dried slip colour BYR 6/6.



Hole te~mlnated In oehre.

...

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I..

HAI/13 1~.0-15.0

HAI/14 15.0-16.5

HAI/15 16.~-17.0

HAI/16 17.0-18.0

HAI/17 18.0-20.0

1 0"0 00
~0 .~~
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8YR 7/6 and 8YR ~/6 CLAY/OCHRE with elasts
limonite, weathered greensehlst, quartz, tale
20% to 1.0em. Dried slip eolou~ 9YR 6/6.

8YR 6/6 to 8YR 7/6 and mlno~ 8YR 5/6 CLAY/OCHRE,
with elasts 10~ to 0.7em, quartz, limonite,
tale, weathered 9~eensehlst. D~led slip eolou~

9YR 6/6.

8YR 6/6 to 6/8 CLAY/OCHRE, elaata 10~' qua~tz,

weathe~ed g~een.ehlst, limonite, tale. Dried
slip eolour 9YR 6/6.

6YR 5/6 and minor 7YR 6/6 CLAY/OCHRE, elasts to
2.0em, 10~1 qua~tz, limonite, weathered
g~een5ehl.t. Dried slip eolou~ 9YR 6/6.

lOR 5/7 and minor 7YR 6/4 CLAY/OCHRE, elasta
10~, weathe~.d g~eensehl.t, limonite. D~led slip
eolou~ 3YR ~/6.
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Auger Hale I:f4 ~

Drilled 16/6/8~, Drillers T. LOdge. J. Walker: Stacpoole's.
Launce.ton. Revised log from consolidated samples by H. Shannon,
10-~-~0, total depth 7.~m. Location 346~7~.~2mE~400341.22mN,RL
181. O~.

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

Sample From- to

HA2/1 0.0- 1.~

HA2/2 1.~- 3.0

HA2/3 3.0- 3.~

HA2/4 3.~- 4.~

HA2/~ 4.~- ~.~

HA2/6 ~.5- 6.0

HA2/7 6.0- 7.~

End hole.

D"scrlptlon

10YR 6/6 laminated CLAY with sparse clasts and
10YR ~/6 CLAY/OCHRE with clasts 20%, soft
w"athered greenschist. white clay, llmonlt .. , dry
slip colour 10YR 7/7.

8YR4/4. 10YR ~/6 r"worked OCHRE and 10YR 7/6
CLAY, clasts to lcm.20%' weather..d gr....n.chl.t.
whit" clay. limonite spongy quartzl dry slip
colour 10YR ~/IO.

~YR ~/6 reworked OCHRE and ~YR 7/6 CLAY/OCHRE
with clssts to ~mm. 1~%, weath..r.d gre..nschlst.
limonite. quartz, dry slip colour 10YR ~/10.

~YR ~/4 and minor 10YR 6/6 weath..r.d greenschist
BRECCIA with CLAY/OCHRE matriX, clasts to lcm.
2~%1 soft weather..d gr....nschl.t. minor limonite,
dry slip colour 7YR 6/~.

7YR 6/4 and 8YR 6/6 greenschist BRECCIA with
CLAY/OCHRE matrix' clasts to 2cm. ~O%I weathered
greenschist. minor llmonlt., dry slip colour ~YR

6/6.

10YR 5/6 residual OCHRE, 50%. possibly as large
clasts In 8YR 6/6 gr...nschlst BRECCIA. ~O%

(possibly contamination from n.xt Interval
abovel' dry slip colour 10YR 5.5/10.

~YR 4/4 limonite BRECCIA with CLAY/OCHRE (umb..rl
matrix, clasts to 7mm. ~O%, limonite. weather.d
greenschist. white clay, dry slip colour 10YR
~/4.
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Drilled 16161991 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Revised log from consolidated samples by H.Shannon,
10-~-90. Total depth 22.~m. Location 346S90.S2mE ~40037.41mNI RL
193.71m.

Sample From- to Description

I
I
I
I
I
I
I
I
I

HA311

HA312

HA313

HA314

HA31S

HA316

HA317

HA319

0.0- l.S

l.S- 3.0

3.0- 4.5

4.5- 6.0

6.0- 7.S

7.5- 9.~

8.5-10.5

10.5-12.0

8YR 616 weathered greenschist BRECCIA, clasts
<lcm, 40~I soft weathered greenschist, minor
Ilmonitel dry slip colour 10YR 616.

7YR 516 CLAY10CHRE with clasts <~mm, ~%I

weathered greenschist, Ilmonltel dry slip colour
9YR 616.

9YR 616 silty CLAY/OCHRE, clasts <5mm, ~%

weathered greenschlstl dry Slip colour 9YR 6/6.

9YR 5.~/6 clayey OCHRE With clasts <~mm, 10%1
weathered greenschist, white clay. limonite,
residual ochre, dry slip colour 10YR 6/7D.

9YR 5.5/6 clayey OCHRE With clasts to 2cm, 20%'
limonite, weathered greenSChist, whit. clay, dry
slip colour 10YR S.~/7.

9YR 516 clayey OCHRE, clasts to 7mm, IS%I
weathered greenSChist, limonite, quartz, dry
slip colour 9YR S.~/6.

8YR S/6 CLAY/OCHRE clasts to7mm, 10%' weathered
greenschist, limonite, quartz' dry slip colour
9YR S.5/7.

9YR 5.~/7 clayey OCHRE, clasts <7mm, 10%'
limonite, quartz, White claY' dry slip colour
9YR S.5/6.

I
I
I
I
I

HA319 12.0-12.5

HA3110 12.5-13.~

HA3111 13.5-14.5

9YR 5/7 reworked OCHRE, clasts <lcm, 1~%I

limonite, quartz, residual ochrel dry slip
colour 10YR ~/6.

10YR S/6 reworked OCHRE grading to breccia,
clasts 30%' limonite, spongy quartz, residual
ochre, dry slip colour 10YR 517.

9YR S/7 reworked OCHRE with clasts <7mm, 10%1
quartz, limonite' dry slip colour 10YR ~17.



HA3112 14.~-1~.~ 9YR ~I8 reworked OCHRE with ~lasts <l~m. 1~%/

~omprlsln9 residual o~hre 7~, limonite 5~,

quartz 3%/ dry slip ~olour 10YR 518.

I

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

HA3113 1~.~-16.~

HA3114 16.~-19.~

HA311~ 19.~-20.~

HA3116 20.~-22.~

End of hole.

9YR 516 reworked OCHRE (and 10YR 714 soft
weathered 9reens~hlstl/ Isolated clasts to l~m.

~~; dry slip ~olour 9YR 6/7.

9YR 6/7 9reens~hlst BRECCIA with ~layey OCHRE
matrlx/ ~lasts to l~m. ~O%/ 9re.ns~hl.t.

limonite/ dry Blip ~olour 10YR ~.5/8.

9YR 5.517 ~lay.y OCHRE ~lasts to ~mm. 15%/
9re.n5~hlst, residual o~hre. llmonlte/ dry slip
colour 10YR ~.~/7.

8Y 6/2 talc 5~hlst BRECCIA In tal~ pulp matrlx/
dry slip ~olour 2Y 6/4.
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Auger Hole l:I4 ~
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Drilled 19/6/891 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Revised log from the consolidated samples by H.Shannon.
19-20/4/1990. Total depth 21.0m. Location 346~99.2SmE, ~400331.~~mNI

RL 186.0Sm.

Sample From- to

0.0- 1.0

Description

CLAY (discarded)

I
I
I
I
I
I

HA4/1

HA4/2

HA4/3

HA4/4

HA4/~

HA4/6

HA4/7

1.0- 1.~

1.~- 3.0

3.0- 4.~

4.~- 6.0

6.0- S.O

8.0- 9.~

8YR 3/6 reworked clayey OCHRE .,Ith clasts up to
lcm, 1~~, soft talc schist, limonite, spongy
quartz, quartz. Dried slip colour Is Munsell
cade 8YR 6/8.

SYR ~/6reworked clayey OCHRE with clast. to 3mm.
1~~1 limonite quartz. Dried slip 8YR 6/7.

SYR 4/6reworked clayey OCHRE, with clasts to
7mm, 20~; weathered greenschist, limonite.
quartz. Dried slip 8YR 6/7.

10YR 6.~/6 silty CLAY/OCHRE with greenschist
clasts. Dried slip 8YR 6/7.

9YR 6/6 reworked clayey OCHRE with clasts ta
7mm. 10~1 weathered greenschist, quartz. Dried
IS I I P 9YR 6/6.

9YR 6/7reworked clayey OCHRE. with clast. to
~mm. ~~I quartz, talc, weathered greenschist.
Dried slip 9YR 6/6.

SYR ~.~/6 reworked clayey OCHRE with clasts to
2mm, limonite, talc. Dried slip 9YR 6.3/6.

I
I
I
I
I
I

HA4/8

HA4/9 12.~-14.0

HA4/10 14.0-13.0

8YR ~/6 reworked clayey OCHRE With clasts to
2mm, 10"; limonite. quartz, talc. Dried slip 9YR
6/7

9YR ~/6reworked clayey OCHRE with clasts to lcm,
10" weathered greenschist, talc. Dried slip 9YR
~.5/7

SYR 5/6reworked clayey OCHRE with clasts to 7mm,
13"1 limonite, quartz, talc, weathered
greenschist. Dried slip 9YR ~.~/7.



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

HA4/11 1~.0-17.0

HA4/12 17.0-18.0

HA4/13 18.0-19.0

HA4/14 19.0-20.0

HA4/1~ 20.0-21.0

End of hole.

27

9YR S/6 reworked OCHRE With clasts tD ~mm, 10%1
residual o~hre, quartz, weathered greens~hist.

Dried slip 10VR ~/6.

9YR SIS reworked OCHRE With clast. to 1cm, 10%,
quartz and residual D~hre ~ 9YR 6/6 TALC
SCHIST BRECCIA with CLAY/OCHRE matrix, clasts to
i~m, SO% tal~ .~hi.t. Dried 8lip 10VR 6/4.

9YR S/6 reworked OCHRE grading to ochre matrix
BRECCIA, ~la.ts to l~m, 30%, limonite, quartz,
residual o~hre, talc .~hist. Dried 8lip 10YR
6/6.

9YR 6/6 green.~hist BRECCIA With CLAY/OCHRE
matrix, clast. to 1cm, 40%' talc schist, quartz,
residual o~hre, sand ex sandstone? Dried 8lip
10YR 6/S.

8YR 6/6 and 10YR 7/4 green.~hi.t BRECCIA With
CLAY/OCHRE matrix, clasts to lcm, 60%' mostly
talc 5~hist, minor 'ImDnlte, residual D~hre.

weathered gre.nschist. Dried slip 10YR 6/~.
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DrIlled 19-20/6/89; DrIllers T. Lodge, J. Walker: Stacpoole's,
Launceston. RevIsed log taken trom the consolIdated samples by H.
Shannon, 11-5-1990. Total depth 21.0m. LocatIon 346612mE
5400319. 52mNI RL 189.30m.

I Sample From- to DescrIptIon

I
I
I
I

HA5/1 0.0- 1.5

HA5/2 1.5- 2.0

HA5/3 2.0- 2.5

10YR 5/10 ..esldual OCHRE 30% and reworked OCHRE
wIth claats to lcm, 30%1 comprIsIng resIdual
ochre 20%, lImonIte 7%, weathered qreenschlst
2%, quartz 1%1 dIsperses to 10YR 6/141 dry slip
colou.. 10YR 5/10.

9YR 5/8 reworked OCHRE With clast. to 7cm, 20%
limonite, residual ochre, quartz L disperses to
10YR 6/121 dry slip colour 10YR ~/12.

9YR 5/7 reworked OCHRE with clasts to lcm, 25%1
limonite, quartz residual ochre White claYI
disperses to 10YR 6/141 dry slip colour 10YR
5/10.

I
I

HA5/4 2.5- 3.5 9YR 5/7 reworked OCHRE land minor 10YR 5/5
clay/ochre or weathered greenschist) clasts to
lcm. 20%; limonite weathered greenschist quartz
residual ochrel disperses to 10YR 6/81 dry Slip
colour 10YR 5/8.

HA5/7 6.0- 8.5

HA5/6 4.5- 6.0

5YR 5/5 CLAY/OCHRE with clasts to 7mm, 20%1
weathered greenschist, limonite, quartzl
disperses to 5YR 5/51 dry slip colour 8YR 5/6.

to

7YR 6/5 greenschist BRECCIA with talcose
CLAY/OCHRE matrixi clasts 30%1 weathered
greenschist, limonite, white clayl di.perae.
7.5YR 6/61 dry slip colour 9YR 6/7.

7YR 5/5 CLAY/OCHRE with clasta to lcm 25%1
weathered greenschist, talc schist, spongy
quartz, limonite; disperses to 7.5YR 6/6ldry
slip colour 9YR 6/6.

7YR 5/5 CLAY/OCHRE with clasts <5mm, 20%1
weathered greenschist, limonite, and sott talc
schistl disperses to 7.5YR 6/81 dry slip colour
9YR 5.5/7.

8.5- 9.0HA5/8

I
I
I
I
I
I
I
I
-



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

HA~/9 9.0-10.~

HA~/I0 10.5-12.0

HA~/ll 12.0-13.~

HA~/12 13.~-lS.0

HAS/13 15.0-16.0

HAS/14 16.0-17.0

HAS/IS 17.0-18.~

HAS/16 18.~-19.~

HA~/17 19.~-21.0

29

6YR 6/~ CLAY/OCHRE with clasts to 7mm, 1~%1

limonite, weathered greenschist, white ciaYI
disperses to 7YR 6161 dry Blip colour 8YR 6/~.

6YR ~/6 CLAY/OCHRE with clasts to 2mm, ~% plus
rare quartz to 2cml disperses to 7YR 6161 dry
slip colour 8YR 6/S.

8YR S/7 clayey OCHRE with clasts to Smm, lS%1
limonite, white clay, quartz llsolated lcm ~R

SI4 weathered greenschlstll disperses to 9YR
6181 dry slip colour 9YR 616.

8YR 5/7 clayey OCHRE With clasts to 7mm, 5%1
limonite, quartzl disperses to 9YR 6171 dry slip
colour 9YR 616.

8YR 5.~/7 reworked OCHRE with clasts to 2mm, S'lI1
weathered greenschist, quartz, white clayl
disperses to 9YR 6/101 dry slip colour 8YR 6/6.

8YR 5/6 and minor lOR 514 CLAY/OCHRE with clasts
to 7mm, 10~; weathered greenschist, limonite,
quartz; disperses to 8YR 6/81 dry slip colour
7YR 6/6.

9YR S/6 reworked OCHRE with clast. to 7mm, 10%1
quartz, weathered greenschist, Ilmonitel
disperses to 10YR 6/81 dry slip colour 10YR
~/7.

10YR 5/6 reworked OCHRE with clasts to Smm, S%I
quartz, weathered greenschist, Ilmonitel
disperses to 10YR 5/81 dry slip colour 10YR
4.5/8.

9YR ~/6 reworked OCHRE with clasts to 2cml
residual ochre, limonite, weathered greenSChist,
white clay (residual ochre 10% of whole)1
disperses to 10YR S/I01 dry slip colour 10YR
5/8.
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Au~r Hal .. tm .1.

Drilled 21-22/6/S';>, Drlll ..rs T. Lodg.. , 3. Wall<er: Stacpool.'s,
Launc..ston. Revls..d log from the consolldat..d sampl ... by H. Shannon,
J2-~-J';>';>O. Total depth 21.0m. Location 346S51.S0mE, ~400302.3ImN' RL
J76.67m.

Sample From- to

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

HBl/1

HBI/2

HB1/3

HBI/4

HBI/~

HBI/6

HBI/7

HBl/S

0.0- 0.7

0.7- 1.5

4.5- 6.0

6.0- 7.~

7.5- ,;>.0

';>.0-10.5

Description

SYR 4/6 r ..work..d OCHRE grading to Ilmonlt..
BRECCIA with ochre matrix' clasts to lcm, 30S'
Ilmonlt.. , weath..red greenschist, residual ochre
(also minor lY S/4 CLAY With organic matterl. The
sample dlsp..rses to ';>YR S/8, dry slip colour 10YR
6/8.

4YR 5/6 r ..worked OCHRE, clasts to 7mm, 2SS,
limonite, r ... ldual ochr... The sample dlsper.e. to
6YR 4/S1 dry slip colour 4YR 5/8.

6YR ~/6 Ilmonlt.. BRECCIA with OCHRE matrix (and
8YR 717 clay matrix BRECCIA" clasts to lcm, 40~1

Ilmonlt.. , weathered gr....nschlst' dlsper.... to SYR
51';>; dry slip colour 7YR 6/8.

SYR 4/6 Ilmonlt .. BRECCIA with OCHRE matrix,
Isolat..d clasts to 2cm, cla.ts to 7mm, 40~1

llmonlt.. quartz, w..athered gr....n.chl.t, spongy
quartzl dlspers..s to 10YR 4/S' dry slip colour
SYR 5/7.

6YR 5/6 clay..y OCHRE grading to limonite BRECCIA
clasts to lcm, 2~S; limonite, weather ..d
gr....nschlst' dlsp..rs..s to 7.5YR ~.~/6' dry slip
colour ~YR S/7.

7YR ~/7 clayey OCHRE grading to limonite BRECCIA
clasts to 7mm, 2~S, llmonlt .. , minor spongy
quartz, disperses to 7.~YR ~.5/6' dry slip colour
6YR ~/7.

6YR 6/6 clayey OCHRE With clasts to lcm, 20S,
limonite' dlspers..s to SYR ~.~/6' dry slip colour
5YR 5/8.

6YR 5/6 clayey OCHRE (sandy/sllty), with clasts
to ~mm, 10~, Ilmonlt.. , quartz, whit .. clay,
disperses to SYR ~/6, dry Slip colour ~YR ~/6.



HBI/9 10.~-12.0

HBl/10 12.0-12.~

HBI/ll 12.~-1~.0

HBl/12 1~.0-16.~

HBl/13 16.~-18.0

HB1/ 14 18.0-19.0

I HB1/l~ 19.0-20.0

I HBl/16 20.0-20.3

I
HBl/17· 20.3-20.~

I
I HBl/18 20.~-21.0

I End hoi .. at 21m.

I
I
I
I
'"'I

31

7YR 4.~/7 clay..y OCHRE wIth clasts to Jcm, 20S1
limenite. ·yellow- clay PU9. weathered
gr ....nschlstl dlsp..rs..s to 8YR ~/61 dry slip
colour ~YR ~/6.

4YR ~/6 and ~YR ~/6 clayey OCHRE (silty) with
clasts <2mm,~S and isolated clast. to lcml
limonit., quartz, white ciaYI dlsp..rs ..s to 6YR
4.~/61 dry slip colour 4YR ~/7.

4YR ~/6 clayey OCHRE (silty) with clasts <~mm,

2~~1 limonite, quartzl disp.rses to 6YR 4.~/61

dry slip colour 2.~YR ~/7.

2YR 4.~/6 CLAY/OCHRE with clasts to 7mm, ~~I

lImonite, quartz; dIsperses to ~YR ~/61 dry slip
colour 2YR 4.~/8.

2YR 4.~/6 CLAY/OCHRE wIth clasts to lcm, <~~I

lImonIte, talc; disperses to 6YR ~/6; dry slip
colour 2.~YR ~/8.

4YR ~/6 clayey OCHRE with clasts to 7mm, JOS;
limonIte, quartz, spongy quartzl dIsperses to 7YR
~/6; dry slip colour 4YR ~/7.

~YR ~/6 CLAY/OCHRE (sIlty) with clasts to 2mm,
<2% and isolated limonIte clasts to lcml
disperses to 7.~YR ~/6; dry slip colour 4YR ~/7.

6YR 5/6 CLAY/OCHRE wIth clasts to Icm, 10%;
limonit., talc schist, quartz; disperses to 7YR
6/81 dry slip colour ~YR ~.~/8.

10YR 6/8 residual OCHRE (with minor ~YR 6/6
weathered gr..enschlst BRECCIAI clay/ochre matrIx
clasts to 7mm, ~OS); disperses to 9YR ~.~/81 dry
slip colour 7.~YR ~.5/12.

4YR ~/6 weathered gre..nschist BRECCIA with
CLAY/OCHRE matrix, clasts 40%1 disperses to 8YR
~/4; dry slip colour ~YR 5/7.



~

•
I
I

123032

32

Auger Ho 1e I:!Jl 2.

Drilled 22J6/8~1 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Revised log from consolidated samples by H.Shannon,
c2-4-1~~0. Total depth 21.0m. Location 346~76.44mE, ~4002B7.67mN, RL
181. 8~...

Sample From- to

HB2/11 13.~-15.0

HB2/10 12.0-13.~

HB2/12 15.0-18.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

HB2/1

HB2/2

HB2/3

HB2/4

HB2/~

HB2/6

HB2/7

HB2/8

HB2/9

0.0- 1.:1

1.~- 3.0

3.0- 4.:1

6.0- 6.5

6.~- 8.0

8.0-10.0

10.0-12.0

D..scrlptlon

10YR 5/6 r ..worked OCHRE, 10% clasts, dry slip
colour 10YR :1/8.

10YR 5/8 reworked OCHRE, 10% clasts, (5mml dry
slip colour 10YR 5/9.

10YR 5/8 to 10YR 6/8 reworked OCHRE' dry slip
colour 10 YR 5/~.

5R 4/4 and 10YR 5/8 and minor 10 R 4/4 reworked
OCHRE, with 20% small greenschist and quartz
clastsl dry slip colour 10YR 5/8.

5R 4/4 and 10YR 5/8 reworked OCHRE with clasts to
0.5cm, 15%1 dry Slip colour 9YR 5/5.

10YR ~/6 and 7YR 5/6 with small clast. 1(2mm)
20%1 dry slip colour 10YR 5/8.

5YR 4/6 to 5YR 5/6, minor 8YR 5/6 r ..worked clayey
OCHRE, clasts to 0.5cm, 20%' dry slip colour 8YR
6/6.

7.5YR 5/6r..worked OCHRE grading to greenschist
BRECCIA with ochre matrix, clasts to 0.5cm, 25%,
dry slip colour 10YR 5/8.

9YR 5/5gr..en.chlst BRECCIA with clay rich
clay/ochre matrix, clasts to 0.5cm, 25%' dry.llp
colour 10YR 5/5.

8-9YR 5/5 clay matrix greenschist BRECCIA 25%
clasts, dry slip colour 10 YR 5/5.

9YR 5/4clay matrix gr....nschlst BRECCIA grading to
CLAY/OCHRE I 20% clasts, dry Slip colour 10YR
5/4.

BYR 5/4 CLAY/OCHRE and 9YR 7/6 CLAYI clasts 15%'
dry slip colour 10YR 5/4.



HB2/13 16.0-19.~

19. ~-21.0

33

6YR 4/~ CLAY/OCHRE, small clasts 10%, isolat.d
clasts to 0.3cml dry slip colour 10YR 4.~/~.

GREENSCHIST.

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

Hole terminated in greenschist at 21m.



34

Drill.d 22/6/8~, Drillers T. Lodg•• J. Walker: Stacpool.· ••
Launceston. Revl ••d log from consolidated sampl •• by H.Shannon
c3-4-1~~0. Total depth 21.010. Location 346~~0.71mE, ~400276.1~mN' RL
183.04...

• Sample From- to Description

I
I
I
I

HB3/1

HB3/2

HB3/3

HB3/4

0.0- 2.0

2.0- 3.0

3.0- 5.0

~.O- 6.0

10YR 6/6 CLAY/OCHRE with quartz and greenschist
clasts••mall. to 0.3cm. 10S1 dry slip colour
10YR 6/9.

lOYR 4/4 CLAY/OCHRE with minor sand, disperse. to
10YR '/6 clasts <lOS. <0.2cml dry slip colour
10YR 6/6.

10YR 4/4 clayey OCHRE. clasts lOS. <0.2cml dry
slip colour 10YR '/10.

10YR 6/9 reworked OCHRE. clasts ~~l dry slip
colour 10YR ~/9.

I
I
I
I
I
I
I

HB3/~ 6.0- 7.~

HB3/6 7.~- ~.O

HB3/7 ~.0-11.0

H1I3/8 11.0-14.0

HB3/9 14.0-1~.0

HB3/10 1~.0-16.~

HB3/l1 16.~-18.0

HB3/12 19.0-20.~

20.~-2l.0

9YR 4/4reworked OCHRE. disperse. to 9YR ~/'.

small clast. <~~l dry slip colour 10YR 4.~/10.

9YR ~/6 reworked OCHRE with minor 10YR 7/6 gritty
CLAY' dry slip colour 10YR 4.~/10.

10YR 4/4 reworked OCHRE. <~S small clasts, dry
slip colour 10YR 4/7.

as above I dry slip colour 10YR 4/~.

as above I dry .llp colour 10YR 4/6.

10YR 4/6 (10 YR ~/6 when dry) reworked OCHRE.
disperses to 10YR 4/6. small greenschist clasts
5%1 some to O.~cml dry slip colour 10YR 4/6.

as above' dry slip colour 10YR 4/7.

10YR 3/4 reworked OCHRE with quartz and schist
clastsl dry slip colour 10YR 4/~.

white TALC SCHIST at 20.~.

I End hole at 21m.

I
I



12303G

Au9ltr HoI. I:H:. .1

Drilled 22/6/891 Drillers T. Lodge, J. Walker: StacpooJe's,
Launceston. Revised log from consolidated samples by H. Shannon.
Total depth 21.Om. Location 346552.3BmE, ~400233.91mNI RL 167. 87m.

Sample From- to

HC1/1 0.0- 1.5

Description

8VR S/8 reworked clayey OCHRE with clasts to
O.Scm, 2:5%1 limonite, talc schist, quartzl dry
slip colour 7VR 6/B.

HC1/10 14.0-15.0

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

HCl/2

HC1/3

HCl/4

HC1/~

HCl/6

HCl/7

HC1/B

HCl/9

1.5- 2.~

2.:5- 3.0

3.0- ~.O

:5.0- 6.0

6.0- 9.0

9.0-10.:5

10.:5-13.0

13.0-14.0

10VR 5/8 reworked OCHRE, clasts to O.Scm, 25%1
talc SChist, weathered greenSChist, talc,
llmonltel dry slip colour 8YR 6/8.

10YR 6/6 CLAY/OCHRE, clasts to O.Scm, weathered
greenschlstl dry slip colour 9YR 6/7.

10VR ~/6 and 10VR :5/8 with minor 10YR 5/4 and
10YR 2/2 reworked OCHRE with clasts to 2cm, talc
schist, quartz, weathered greenschist, r.sldual
ochre; dry slip colour 10YR :5/9.

9YR :5/5 reworked clayey OCHRE clasts to 0.7cm,
2:5%; talc schist, residual ochrel dry slip colour
10VR :5/S.

9YR 4/4 reworked clayey OCHRE clasts to 0.7cm,
10%; talc schist, quartzl dry slip colour 10YR
:5/5.

9YR 5/4 to 9VR 5/6 CLAYIOCHRE, stratified? clasts
1:5%1 talc schist and quartzl dry slip colour 10YR
:5/5.

9YR ~!S CLAY/OCHRE, clasts to I.Scm, 20%1 talc
schist, weathered greenschist, residual ochre,
quartz; dry slip colour 10YR 6/:5.

8VR 5/6 CLAY/OCHRE with large clasts of of soft
weathered talc schist to >10cm, 20%, also clasts
to lcm, 20%1 quartz, weathered greenSChist, talc
schlstl dry slip colour 10YR 6/6.

9YR 5/6 (talcose) CLAY/OCHRE, clasts to lcm, 10%;
talc SChist, quartz, also residual ochre and
Ilmonltel dry slip colour 10YR 6/5.



I En~ hal@ at 21m.

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
•

HCllll 1~.0-18.0

HCl/12 18.0-20.0

HCl/12 20.0-21.0

36

~R 4/6 with minor lOR 4/6 ~lay@y OCHRE, ~lasts to
l~m, 10~1 quartz, limonite, weathere~

greensthlst' ~ry Slip ~olour lYR ~/~.

lOR 4/4 an~ ~YR ~/6 with minor 10YR 6/8 ~layey

OCHRE, ~last5 to O.~~m, ~%; quartz, limonite,
tal~, 9reens~hlBt' ~ry slip ~olour ~YR ~/~.

10YR 6/8 resl~ual OCHRE I 80~ of sample, as large
~last5? In matrix of 7YR ~/6 reworl,ed OCHRE' 20%
of sample, with quartz ~Iasts to O.~~m. Dried
51lp ~olour 10YR ~.~/12.



I
I
I

37

Au~r Hole ~ Z

DrIlled 2616/89' DrIllers T. Lodge. J. Walk.r: Stacpool.· ••
Launceston. Revls.d log from the consolldat.d samples by H. Shannon.
13-~-1990. Total depth IS. Om. LocatIon 346~70.S7mE. ~400222.02mNI RL
170.30m.

Sample From- to

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

HC2/1 0.0- 1.~

HC2/2 1.~- 3.0

HC2/3 3.0- 3.~

HC2/4 3.~- ~.O

HC2/~ 5.0- 6.0

HC2/6 6.0- 8.0

HC2/7 8.0-12.0

HC2/8 12.0-1~.0

HC2/9 1~.0-17.0

9YR 5/9 CLAY/OCHRE wIth clasts to lcm. 20~'

quartz. lImonIte' dIsperses to 10YR 6/8. dry .llp
eolour 9YR ~/I0.

10YR 4/3 elayey OCHRE (umber) wIth clasts to 7mm.
20~' quartz. lImonIte. tale sehlst, dlspers.s to
9YR 4/4, dry slIp eolour 10YR 4/4.

9YR 4/3 CLAY/OCHRE wIth elasts to 7mm. 20~'

weathered greenschIst. limonIte' dlsp.rslng to
8YR 4/5' dry slip eolour 10YR 4/6.

10YR 5/5 tale sehlst BRECCIA with elayey OCHRE
matrIx. elasts to lcm. 40~' tale schIst.
weathered greenschIst. quartz, dIspersIng to 10YR
5/6' dry slIp colour 10YR 6/6.

10YR 5/5 and 4YR ~/6 CLAY/OCHRE wIth e'asts to
5mm. 10~' w.ath.red greensehlst. minor talc'
dispersIng to 7YR ~/61 dry slIp colour 9YR 5/6.

6YR ~/5 and SYR ~/5 CLAY/OCHRE grading to tale
schIst BRECCIA. clasts to 1em, 25~' talc schIst,
weathered greenschIst, lImonIte. quartz'
dIspersIng to 7YR 5/61 dry slIp colour 8YR 5/5.

9YR 5/5 greensehlst BRECCIA wIth CLAY/OCHRE
matrIx wIth elasts to lem. 40~' soften.d "fresh"
and weathered greenSChIst. lImonIte. quartz'
dispersIng to 9YR 5/6, dry slIp colour 9YR 5/5.

lY 5/4 talc sehlst BRECCIA With CLAY matrIX.
elasts 40%' green talc sehlst (or ehlorlte
schist). minor limonIte quartz tale' dlspers.d
colour 10YR 5/4, dry slip colour 10YR 6/4.

8YR 4/5 rework.d OCHRE (umber) with elasts to
3mm. <10%1 tale sehlst, talc. dispersed eolour
7YR 5/7, dry slip colour SYR 5/8.



38

123038

End hole at 18m In greenschist.

I HC2/10

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

17.0-18.0 lOY 7/2 60% talc schist BRECCIA In talc pulp
matrix, clasts to Icm, 30% and 8YR S/q qO% talc
schist BRECCIA in CLAY/OCHRE matrix, clasts to
lcm, SO%I dispersed colour of sample 9YR ~/61 dry
slip colour 10YR 6/~.



I
I
I

I

I Auger Ho Ie ill:. ;,.

Drilled 26/6/891 Drillers T. Lod~e, J. Walker: sta~pool&'s,

Laun~e.ton. Revised lo~ from the ~onsolldated samples by H. Shannon,
12-~-1990. Total depth 9.0m. Lo~atlon 346~90.20mE, ~400211.~8mNI RL
174.92m.

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

Sample From- to

HC3/1 0.0- 1.~

HC3/2 1.~- 2.~

HC3/3 2.~- 3.0

HC3/4 3.0- 4.0

HC3/~ 4.0- 6.0

HC3/6 6.0- 9.0

End hal ...

De..~rlptlon

~YR 4/6 and lOR 4/4 CLAY/OCHRE with clasts to
~mm, l~~lllmonlte, weather..d ~reen ..~hl.t, quartz'
disperses to 3YR ~/41 dry slip colour 6YR ~/4.

7.~YR 4/10 reworked OCHRE (sienna) with ~Iasts to
~mm, 20~, ~omprlsln~ residual o~hre 1~%, limonite
~%, dlsper..es to 7.~YR ~/III dry slip ~olour 8YR
~112.

6R ~/6 and 7YR ~/6 CLAY/OCHRE with ~Iasts <~mm,

20%1 weathered ~reen5~hlstl disperses to 4YR ~/7'

dry slip ~olour 7YR ~/8.

6YR 4/3 CLAY/OCHRE (umber) with ~lasts <7mm, 20~1

weathered ~reen5~hlst, quartz, residual o~hrel

disperses to 6YR 4/4' dry slip colour 9YR 4/6.

6YR 4/4 CLAY/OCHRE (umber) with clasts to 7mm,
10~1 limonite, weathered greenschist, quartzi
disperses to 6YR 4/6, dry sllp,~olour 7YR ~/~.

7YR 4/3 CLAY/OCHRE (umber) with ~lasts <7mm, 20%'
limonite, tal~ s~hlst, quartz, disperses to 7YR
~/4, dry slip ~olour 9YR ~/5.



123040
40

Drilled 26/6/8~, Drillers T. Lodge, J. Walker: Stacpoole"s,
Launce.ton. Revised log from consolidated samples by H. Shannon,
13-~-1~90. Total depth 9.0m. Location 346~33.12mE, ~4002q7.6q, RL
163.~~m.

I
I

Sample From- to

0.0- 1.~

Description

light green friable weathered greenschist (basic
tuff)

Hole abandoned at 9m In excellent ochre because the sample was being
washed off the auger flights.

I
I
I
I
I
I
I
I
I
I
I
I
I
•

HCQ/l

HC4/2

HC4/3

HC4/4

l.~- 3.0

3.0- ~.O

~.O- ~.~

~.~- 9.0

10YR 6/6 CLAY/OCHRE (silty/sandy) with clasts to
7mm, 2~%1 talc schist, weathered greenschist,
dispersing to 10YR ~/8' dry slip colour lY 6/6.

7YR ~/6 with minor 2Y ~/6, lOR 4/6 and lOY 6/2
CLAY/OCHRE grading to greenschist BRECCIA'
disperses to 7YR ~/6' dry Slip colour 8YR ~/6.

7YR 5/6 clayey OCHRE with clasts to 7mm, 10%'
spongy quartz, weathered greenschist, disperse.
to ~YR ~/8' dry slip colour ?YR ~/7.

10YR ~/8 residual OCHRE' disperse. to 10YR 6/10,
dry slip colour 10YR ~/lQ.



I
I
I
I
I

(, 1230!11
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Drilled 27/6/891 Drillers T. Lodge, J. Walker: Stacpoole·.,
Launce.ton. Revised log from consolidated samples by H. Shannon.
Total depth 21.0m. Location 346~33.38mE, ~4001~2.42mNI RL 168.66m.

I
I
I
I

Sample From- to

HDI!l 0.0- 1.~

HDl/2 1.~- 3.0

Description

BYR ~/6 and minor ~Y 714 gravelly CLAY .'lith
clasts to lcm, 30~1 quartz, Neathered amphibole
greenschist, trace charcoal 1 dry slip colour 9YR
~/9.

10YR 4/8 reworked ochre, clasts to ~mm, 20~,

quartz, limonite, residual ochre, decomposed
sandstone, dry slip colour 9YR ~/9.

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

HDl/3

HD1/4

HD1/~

HD1/6

HDl/7

HDl/8

HDl/9

3.0- 6.0

6.0-11.~

11.~-12.0

12.0-13.0

13.1)-1~.0

1~.0-17.0

17.0-18.0

10YR 4/8 reworked OCHRE land 20% residual OCHRE
as clasts). Other clasts greenschist, quartz,
limonite 10%1 dry slip colour 10YR ~/IO.

10YR ~/l0 reworked OCHRE land 40% residual OCHRE
as clasts to ~mm). Also other clasts quartz to
lcm, 2~ and limonite to Imm, 1%1 dry slip colour
10YR :5110.

10YR 6/10 and 4.:5Y 6/6 Nith minor 10YR 3/3
residual OCHRE, all as large clasts? in 20%
reworked OCHRE matrix; dry slip colour 10YR
~/l1.

10YR ~/9 reworked OCHRE with clasts to :5mm, 1~%,;

limonite, residual ochrel dry slip colour 10YR
~/12.

6R 4/6 and minor 10YR 6/6 clayey OCHRE, with rare
large clasts to 1.:5cm, :5%1 talc schist, quartzl
dry slip colour lYR 516.

2YR ~/6 reworked clayey OCHRE with clasts to ~mm,

15~; talc schist, quartz, residual ochre,
Ilmonitel dry slip colour 2YR 6/4.

:5YR 714 With minor 2YR ~/6 and 10YR 5/9 talc
schist BRECCIA with clasts of talc schist and
minor quartz and residual ochre, 60% in talc
schist pulp/ clay/ochre matrlxl dry Slip colour
7YR 7/<4.



(';~ ..-

HDlIlO 18.0-20.0

20-21

123042

42

7YR 714 leached greenschist BRECCIA with talco.e
clay/ochre matrlxI minor quartz and residual
ochre clastsl dry slip colour 7YR 7/4.

GREENSCHIST.

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

Hole terminated In greenschist at 21m.
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Auger Hole tm Z.

Drilled 27/6/891 Drillers T. Lodge, J. Walker: Stacpool.· ••
Launceston. Revised log from consolldat.d samples by H. Shannon.
18-~-1990. Total depth IS.om. Location 346~10.~8mE, ~400162.57mNI RL
167.30m.

I
I
I
I
I
I
I
I
I
I
I

Sample From- to

0.0- 1.~

HD2/1 1.~- 3.0

HD2/2 3.0- 6.0

HD2/3 6.0- 9.0

HD2/4 9.0-12.0

HD2/~ 12.0-1~.0

Description

brown CLAY and yellowish orange CLAY with
greenschist chipsi Itransported COVer material)
over aRAVEL. with rounded quartz rich clast. In
yellowish orange clay matrix.

30~ 7.SYR 7/8 sandy CLAY with charcoal. 60% 2.~YR

4/4 and 2.~YR 2/1 laminated peaty CLAY, 10% 10YR
6/7 gravelly CLAY Including rounded quartz to
2cml sample disperses to lY 5/41 dry slip colour
lY 4/4.

90~ 2Y 4/4 aRAVEL with clay matrix rounded clasts
to 2cm. 30~1 quartz. chlorite schist. weathered
greenschist. 10~ 9YR 6/8 sandy CLAY. Sample
disperses to 2Y ~/41 dry slip colour 2Y ~/4.

2Y 4/4 BRECCIA with sandy CLAY matriX and 1~

fibrous peaty plant remains: clasts to 2cm. 30%
comprise fresh to soft.ned greenschist 1~%,

rounded quartz 4%, angUlar quartz 4%, residual
ochre 4%, weathered greenschist 4%. charcoal 1%1
disperse. to 2.SY 5/41 dry slip colour 2Y 4/4.

sa 6/4 to SY 7/1 and minor 10YR 5/4 BRECCIA .,Ith
CLAY matrix Imlnor sand only), clasts to 3cm,
30%1 softened "fresh" chlorite schist With
Isolated large quartzl disperse. to 3Y ~/41 dry
slip colour 4Y ~/4.

2Y 4/4 BRECCIA with sandy CLAY matriX, clasts to
lcm, 25% comprising angular quartz 10%, chlorite
schist 12%, residual ochre 3%1 disperses to 2.~Y

5/4; dry slip colour 3Y 5/4.

I
I
I
I
-

Hole terminated In greenschist breccia at 15m.



Drilled 27/6/89, Drillers T. Lodge, J. Walker: Stacpoole's,
LauncRston. Revised log from consolidated samples by H. Shannon.
Total depth 1~.Om. Location 346~~0.43mE, ~400146.68mN' RL 169.88m.

Sample From- to

0.0- 1.~

1.5- 3.0

Description

yellowish orange CLAY?, pale light green clay,
transported soil and/or alluvium?

yellowish orange CLAY? and weathered greenschist
chips.

Hole terminated at 15m owing to non-recovery of sample.

I
I
I
I
I
I
I
I
I
I
I
I
•

HD3/1

HD3/2

HD3/3

HD3/4

HD3/~

3.0- 6.~

9.0-11.~

11.5-14.0

14.0-1~.0

10YR ~.~/6 CLAY/OCHRE with clasts to 7mm, 10~'

talc schist, quartz' disperses to 10YR 6/8. dry
slip colour lY 7/6.

10YR ~.5/6 CLAY/OCHRE with clasts to lcm, 20~'

talc schist. disperses to 10YR 6/7' dry slip
colour lY 7/6.

7YR 6/7 talc schist BRECCIA with CLAY matrix,
clasts to lcm, 30~1 talc schist, weathered
greenschist' disperses to 9YR 6/8' dry slip
colour 10YR 6/6.

9YR 5.~/6 talc schist BRECCIA with CLAY matriX,
clasts to lcm, 2~~' disperses to 9YR 6/8, dry
slip colour 10YR 6/6.

10YR ~.~/6 CLAY with clasts to 7mm, 1~~, talc
schist, quartz' disperses to 10YR 6/7, dry slip
colour lY 6/6.

no recovery: possibly wet yellow ochre c.f.
6.5-7.5.



AU9'!r Hale ~ .1.

Drilled 27/6/891 Drillers T. Lodge, J. Walk.r: Sta~poole·.,

Laun~eston. Revised log from ~onsolldated samples by H. Shannon,
14-5-1990. Total depth 9.0m. Lo~atlon 346601.74mE, 5400104.9JmNI RL
171.08m.

I
I
I
I

Samp Ie From- to

0.0- 1.5

D.s~rlptlon

gravelly soil over light greenish grey sandy
~laYI transported soil and/or alluvium?

pale greenish grey ~hlorltlc weathered
greensch 1!5t.

I
I
I
I

HEI/I

HEI/2

HEI/3

2.5- 6.0

6.0- 7.0

7.0- 9.0

8YR 5/8 reworked OCHRE (sandyl with clasts to
5mm, 20~1 talc schist, quartzl disperses to 8YR
5/101 dry slip colour 8YR 5/8.

9YR 5/7 reworked OCHRE with clasts (5mm, 25~'

talc SChist, talc, re.ldual ochre, quartz,
limonite' disperses to 9YR 6/8' dry slip colour
JOYR 6/7.

9YR 5/8 reworked OCHRE With clasts (5mm, 20%'
limonite, residual ochre, talc, (Isolated talc
clasts to lcmll dleperses to 9YR 6/101 dry slip
colour 10YR 5/8.

I
I
I
I
I
I
I
I
•

End hole.
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D..sc .. lptlonSample F..om- to

I Au","," Hoi .. Iii: Z

D.. II1 ..d 2B/6/B91 D.. II1 ..... T. Lodg.. , J. Walk .... : Stacpool .. ·s.
Launc..ston. R..vls..d log f ..om consolldat..d samples by H. Shannon,
14-~-1990. Total depth 14.5m. Location J46~77.82mE. ~400107.~4mNI RL
170.68m.

I
I

0.0- 1.~I
I
I
I
I

HE2/1

HE2/2

HE2!J 4.~- 6.0

w..ath......d g ......nschl ..t. no 5ampl .. tal".n.

10YR 6/8 r ..work..d OCHRE with clasts to 7mm. l~~

(and Isolat ..d qua.. tz clasts to 2cmll quartz.
spongy qua.. tz. limonite. talc schist' dlsp.......
to 10YR 6/81 dry slIp colour 1Y 6/B.

10YR ~/9 ..ework..d OCHRE with cla.t. to 5mm. 10~

(and Isolat ..d qua.. tz clasts to 2cmll .pongy
quartz. limonite. talc schIst' disperses to 10YR
6/121 dry slip colour 1Y ~/12

9YR ~/8 limonite BRECCIA with OCHRE mat .. lx,
clasts to 2cm. 40~1 llmonlt ... talc schIst.
quartz. spongy quartzl dlspe..se. to 10YR 5/10'
dry slip colour 1Y 5/10.

I
I
I

HE2/4

HE2/5

6.0- B.O

8.0- 9.0

1Y 5/6 reworked OCHRE with clasts to 1cm. 20~'

talc schist. limonite. talcl disperses to 10YR
5.5/8' dry slip colour 2Y 6/8.

1Y 5/4 ~O~ r.work ..d OCHRE With talc schists and
limonite clasts to lcm, 15~ and 50~ ~Y 7/J, 2YR
6/4 sottened talC schist. Sample dlsp.... s •• to
10YR 5.5/91 dry slip colou.. 2Y 6/8.

I
HE2/6 9.0-10.~ 1YR 5/B r ..worked OCHRE With cla.ts to 1cm. 10~1

llmonlt•• talc schlstl dl.p....s •• to 3YR 4/~' dry
slip colour 3YR 5/7.

I
HE2n' 10.5-12.0 3YR 5/6 r ..work.d OCHRE With cla.ts to 7mm. 15~1

talc schist, Ilmonitel dlspe.. s •• to 4YR 5/71 dry
slip colour 5YR 5/6.

I End hoi ...

I HE2/8 12.0-14.~ 2YR 5/6 reworked OCHRE With cla.ts to 1cm. 10~1

talc schist, quartz' disperse. to 5YR 5/71 dry
slip colour 5YR 5/6.

I
I
-



1230:17

47

Drilled 28/6/8~1 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Revised log from consolidated samples by H. Shannon.
Total depth 14.Sm. Location 346SS3.61mE ~400110.12' RL 170.76m.

Sample From- to

0.0- l.~

Description

yellowish orange clay (transported Boil), no
"ampl. taken.

Hole termlnat.d In greenschist at 18.0m.

•
I
I
I
I
I
I
I
I
I
I
•

HE3/1

HE3/2

HE3/3

HE3/4

HE3/~

HE3/6

HE3/7

HE3/8

HE3/~

l.~- 3.0

3.0- 3.S

S.O- 6.0

6.0- ~.O

~.0-10.~

10.5-12.0

12.0-15.0

15.0-17.0

17.0-18.0

5YR 5.5/8 and 10YR 7/5 laminated ciaYI dry .Iip
9YR 7/5.

7YR 5.5/8 CLAY/OCHRE with clasts (5mm, 2%,
limonit., quartz, talcl dry "lip 9YR 7/6.

10YR S/10 reworked OCHRE, clasts 5%' quartz
weathered greenschist, limonite' dry "lip 10YR
6/12 .

9YR 7/8 and SYR 7/6 CLAY, and 10YR 5/8 with
minor 10YR 6/10 reworked OCHRE, clasts 10%'
limonite, quartz, weathered greenschistl dry
slip 10YR 7/6.

10YR 6/10 reworked OCHRE, clasts to 5mm, 10%'
quartz, talc, Ilmonitel dry slip colour 10YR
6/10.

10YR 5/8 ochre matrix BRECCIA, clasts 40%,
quartz, limonite, talc schist, dry slip 10YR
6/9.

8YR 5/8 to 8YR 6/8 with minor 9YR 6/8 clayey
OCHRE, clasts 15%1 Ilmonit., talc schist,
quartzl dry "lip 9YR 6/8.

8YR 6/6 and 10YR 5/5 CLAY/OCHRE, CLASTS to 2mm,
5%1 dry slip 10YR 6/6.

10YR 5/7 clayey OCHRE, clasts to 5mm, 15%'
quartz, talc, weathered greenschist, limonite'
dry Blip colour 10YR 6/7.



123048
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I
I APPE~IDIX 2:

Dr-lllln9 1095: Summer progr3m

I
I

INDEX

JH 1 :50
JH 2 :52

I JH 3 :54
JH 'I :56
JH :5 5:'

I .JH 6 :59
JH 7 60
JH B 62

I
JH 9 64
JH 10 6:5
JH 11 6B
JH 12 69

I JF 1 :'70

IF 2 71

I
JF 3 73

JF 'I 74

JF :5 :'6

JF 6 :'.,

I IF 7 79

JF B BO

JF 9 Bl

I JF 10 B2

a3IE 1

I
JE 2 a4

JE 3 a6

JE 'I aB

I JD 1 90

JD 2 91

JD 3 93

I
JD 'I 94

JD 5 95

JD 6 9"

JD :' 99

I JD B 100

JD 9 101

JD 10 102

I ID 11 103

I
-



1230/19

'10;>

JD 12 10'1
JD 13 105
JD 1'1 106
JD 15 10""
JD 16 108
JD 17 '00;>
JD 18 110
JD 10;> \11
JD 20 113

JC 1 115
JC 2 II""
JC 3 \18

I
JC 'I 120
JC 5 121
JC 6 122

I
JC 7 12'1
JC 8 126
JC 0;> 128
JC 10 130

I JC 11 132
.JC 12 133

I
JA 1 134
JA 2 136
JA 3 138
JA 4 14J

I JA ., 1'12
JA 6 1'14
JA 7 I'll.

I HA 6 1<17
HA 7 ''18

I
HA 8 15'

HC 5 15'1

I He 1 156
He 2 158
He 3 150;>

I
He " 161

He 5 163

HI) " 166

I HD 5 168
HD 6 170

I DA 1 171

DA 2 172

I
I
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Au9ttr hole .lI:I 1...

1230GO

Drilled on 18/1/90 commencing 8.4:5am b~' T. Lodge, Stacpoole's
Launceston. Logged by H. Shannon. Total depth 21 metres. Location
346636.:52mE, :5400630. 22mNI RL 201.74m.

I
I
I
I
I
I
I
I
I
I
I

Sampl ..

JHl!l

JHl/2

JHl/3

JHl!4

JHl.':5

JH1/6

.JHl/7

JH1I8

From- to

0.0- 0.5
0.5- 1.0

1. 0- 1. ?
1. 7- 2.:5

'3.5- 4.0

4.0- 5.1

5.1- 5.5

7.0- 7.8

7.8- 8.:5

9.5-10.0

10.0-11.5

D..scriptlon

quartz GRAVEL (Includ ..s spong~ quartz)
fine sand; pinkish gr..y 5YR 8/1.

fine SAND; yellowish grey 3Y 7!2.
SAND .,lth p ..aty blnd .. r, sm.. lls swampy, olive
grey '3Y 4/2.

PEAT with gr.... nschlst ciastsl dark brownish
grey 5YR 3/1.

ground up GREENSCHIST In puipi gr..enlsh gr ..y
5GY 5/1 (not sampledl.

GREENSCHIST ground up in pulPI light gr..enlsh
grey :5Y 8/1.
gr..enschlst BRECCIA' yellowish grey :5Y 7/4,
with minor OCHRE' strong yellowish orang.. 10YR
6/8.

g ..een5chl!!t /quartz BRECCIA ,·,1 th ve..y clayey
clay/ochr.. mat .. ix; dark o ..ange yellow 2Y 6/4 to
moderat .. brown 10YR 5/4.

as above (not sampled!.

reworked sandy OCHRE with clasts of spongy
quartz and greenschlet; darlt yel1cHlsh Drange
10YR 5/6 dlsp..rslng to strong yellowish orange
10YR 6/7.

greenschlst/quartz BRECCIA with cla~/ochr..
matrix, moderate yellowish brown IOYR 5/4
dispersing to 10YR 5/6, darker at base.
CLAY/OCHRE grading to PEAT; olive black 2Y 2/1
dispersing to dark olive brown 5Y 4/2.

p ..aty CLAY!OCHRE .,1 th clasts; ',.. ry darl:
yello.,lsh brown 10YR 3/2, g .. adlng to ochre near
base, dusky yellow 3Y 6/4 and mod....ate brown
8YR 4/4.



~1

)Hl/~ 11. ~-13. 0 s9.ndy re.,orked CLAY/OCHRE, darl' yellowish brown
10YR 4!4 ,.et, sample 10!'!5 3nd contamination,
includes trace of OCHRE, dull orange yellow 2Y
6/4.

prob9.bly as above (sample lostl.

reworked ochre, olive yello.. IEh or3nge 2Y ~!6.

green5chlst BRECCIA with clay matrix. olive
brown ~Y ~/" •

wh I te ch31 J:~' ,-,eathered MAGNESITE. har<l at
bottom.

3Y 6/6. dries
(mo!!t of sample

reworked OCHRE .,1 th c I asta and some OCHRE .. I th
ex magnesite texture' olive brown 3Y "/6.

OCHRE' dull orange yello., ochre
to Sitrong orange ).'elloN £1Y 6/~.

lost! •

14.~-16.0

20.~-21.0

18.0-1~.O

16.0-18.0

13.0-14.~

19.0-20.9

)HI/10

)Hl/11

• )Hl!12

I )Hl!13

I
JH1!14

I JH1!1~

I Hole complete. Note. more yellow than u"ual but 101-' chrom3.

I
I
I
I
I
I
I
I
I
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Augopr hole 1H Z.

DrIlled 18/1/90 commencIng 12.1~pm by T. Lo1ge, Stacpoole's
Launceston. Logged by H. Shannon. Total depth 23.~ metres. LocatIon
3q664~.27mE, ~400622.35mN; RL 203.80m.

I
I
I
I
I
I
I
I
I
I
I

Sample

JH2/1

JH2!2

JH2/3

JH2!4

JH2/5

JH2!6

JH2/7

JH2/8

JH2/9

JH2/10

JH2/11

JH2/12

From- to

0.0- 1.0

1.0- 2.0
2.0- 2.5

2.~- 3.2
3.2- 4.0

6.5- 7.0

7.0- 8.5

8.~- 9.~

9.~-10.0

10.0-11.5

11.5-13.0

13.0-1'1.5

14.~-16.0

16.0-17.~

DescrIptIon

grItty SANDI very pale orange 10YR 8/2.

SAND; lIght brownIsh grey ~YR 6/1.
talc schIst BRECCIAI lIght brownIsh grey ~YR

6/1.

as above (not sampled).
muddy SANDI brownIsh grey ~YR ~/1, gradIng to
PEAT brownIsh black ~YR 2/1 at base.

muddy PEAT wIth greenschIst clasts, dark
brownIsh grey ~YR 3/1.

PEAT wIth some schist clasts IncludIng a block
of greenschIst brecclal dusky brown ~ YR 7/2.
gr&enschlst BRECCIA .llth pulp matrIx, clasts
mostly grey talc !!chlstl (more green than)
olIve grey ~Y 6/1.

a.s above.

as above.
ground up TALC SCHIST; greenish grey ~Y 6/1
lbou lder) .

greenschIst BRECCIA wIth clay/ochre matrl~1

drab yellowIsh orange 10YR 6!~.

reworked OCHRE; Intense orange 10YR 4/8
dIspersIng to dark ~ellowlsh orange 10YR 6/8.

sandy OCHRE, reworked and reslduall strong
orange 10YR ~!7 dIspersIng to 10YR 6/8.

SAND and greenschIst BRECCIA wIth clay/ochre
matrlxl moderate yellowIsh brown 10YR 4/2 to
yellowish orange 10YR 6/7.

9.5 above.



JH2!13

JH2!14

JH2!H5

JH2! 16

17.:5-10;>.0

10;>.0-20.:5

20.:5-22.0

22.0-23.0

reworked OCHRE with greenschist clastsl strong
dark yellowish orange 10YR :5!7 dispersing to
10YR 6!8.

as above.

as abave.

as above, part sample lost: hard bottom.

•
I
I
I
I
I
I
I
I
I
I
I
-

At the end 2 auger flights were broken off and lost down the hole.
End hole •



Auger hole m ~

Drilled 19/1/90 commenced S.OOam by T. Lodge, St~cpoole's Launceston.
Logged by H. Shannon. Total depth 22 metres. Location 346655. 74mE,
5400534.01mN; RL 202. 76m.

Sample From- to

JH3/1 0.0- 1.0

JH3/2 1.0- 2.5

DescrIption

SAND, pinkish grey 5YR 7/1 over greenschist
BRECCIA (or greenschlstl; greenish grey 5GY 6/1
pulp matrix, clasts of talc schist.

laminated CLAY with Isolated quartz clast.,
yellowish grey 5Y 7/2 to very dark yellow brown
orange 10YR 4!6.

JH3/S 10.0-11.5

I
I
I
I
I
I
I

JH3/3

JH3/4

IH3/5

JH3/6

JH3/7

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.0

8.0- 8.5

8.5- 9.3

9.3-10.0

greenschist BRECCIA with clay matrix, light olive
brown 5Y 5/6 to 5Y 5!4.

greensChist BRECCIA With clay matrix, light olive
brown 5Y 5/6, clasts greenish grey talcy
subflsslle schist.

greenschist BRECCIA as above, clasts to lcm,
patches light olive grey 5Y 5/2 mostl~ 5Y 5!6.

greenschist BRECCIA In clay matrix; olive grey 5Y
4/2, grading to greenschist BRECCIA with peaty
clay matrix; olive brown 5Y 3/11.
PEAT; lcont~minatedl; oUve brown 5Y 3/1.

mU'1dy PEAT; olive brONn 5Y 3/1 with ~ few
clasts.
peaty CLAY; dark olive brDwn 5Y 2/1.

greensChist BRECCIA With clay matrixi brownish
grey 5YR 4/1; abundant clasts of chlorite SChist,
50ft but otherwise fresh. The mud matrix Is
laminated and has a silvery appearance from
contained chlorite.

I
I
I
I
I

JH3/9 11.5-13-0

JH3/10 13.0-14.5

greenschist BRECCIA With clay matrix, soft fresh
clasts as above; yellOWish brown 10YR 5/2.

greenschist BRECCIA with clay matrix, small
clasts, brownish grey 2Y 5/2.



Hole very tight at base, and chain problems: Hole abandoned.

iii

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

JH3/11 14.~-1~.3

1~.3-16.0

JH3/12 16.0-17.0

17.0-17.~

JH3/13 17.~-18.~

JH3/14 18.~-19.~

JH3/1~ 19.~-20.~

JH3/16 20.~-21.~

JH3/17 21.~-22.0

reworked sandy OCHRE with a few clastsl
greenschist, quartz and talc; dark yellowish
orange JOYR 616 same dispersed colour.
reworked SAND/OCHRE wi th a fe'" c I aBt" of quartz,
greenschist and talc; moderate yellow brown 3Y
5/4.

SAND/OCHRE as above with talc, greenschist and
quartz clasts.
SAND/OCHRE as above with talc and quartz clast ••

greenschist BRECCIA with clay matrix, greenschist
and vein quartz clasts of -allochthonous· aspect
Ina spongy quartz>, dusky orange yellow 3V 6/3.

as abDve.

as above.

as above with Isolated peat clasts.

as above, yellow brown IV 6/4.



123056
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Auger hole JH ~.

))rllled 19!1.'90 commencIng 2.403m b)' T. LO':lge, Stacpoole's
Launceston. Logged by H. Shannon. Total depth 7 metres. LocatIon
346665.20mE, 5400609. 28mN; RL 203. 13m.

Hole collapsed and abandoned.

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

Sample From- to

JH4/1 0.0- 1.0

JH4/2 1.0- 2.5

JH4!3 2.5- 4.0

JH4!4 4.0- 5.5

JH4!5 5.5- 7.0

DescrIptIon.

SAND wIth quartz clasts, pInkIsh grey 5YR 7!1.

SAND wIth quartz clasts, pInkIsh grey 2YR 7/2.

wet SAND .lith quartz clasts, orange grey 2Y 7!2
traces o~ PEAT at base.

PEAT; hlacl. to dushy bro'"1n 5YR 2!2 (sample lost
except for base).

PEAT wIth sparee claste Including qU3rtz, black
Nl dIspersIng to dusky brown 5YR 2!2.



I
I
I
I
I

Drilled 19.'1!90 commencing 3.'1Spm b~' T. Lodge, st"cpoole's
L~unce£ton. Logged by H. Shannon. Total 1epth 23.5 metre&. Location
3'166~5.8'1mE. 5'100603. 63mN; RL 202.78m.

Sample From- to Description.

JH5!1 0.0- 1.0 SAND .,1 th qua.r-tz I:la!!!t$~ plnl:l&h grey SYR 7/1.

JH5!2.1 1. 0- 2.0 SAND •• 1th quartz clasts, plnkl&h grey 5YR 7/1.

.2 2.0- 2.5 Fine "and; ..hlte N9 and yello\'llsh grey 5'1' 8! 1.

JH5/3 2.5- 4.0 peaty CLAY "11th greenschist clasts grading to
PEAT! dusl,y bro... n 5YR 2/3.

JH5/4.1 4.0- 5.0 greenschist BRECCIA, clasts actinolite schist,
grey olJv·9rs-en 5GY 3/2.

.2 5.0- 5.5 PEAT with abundant (actinolite) greenschist
clasts bre"m i sh b I Bcl, 5YR 2/1.

I
I
I
I
I
I
I
I
I
I
•

JH5/5. I

.2

JH5/6

JH5/?

JH5/8

JH5/9

JH5/10

6.5- :'.0

7.0- 8.5

8.5- 9.0

9.0-10.0

10.0-11.5

11. 5-13. 0

13.0-14.5

pe~ty CLAY "11th abundant quartz and greenschist
clast!" darl< 'lella\'llsh brol·m 10YR 3/2.

peaty CLAY as above, an1 green&chlst BRECCIA;
9reyl~h clive 9~een ~aY 3!2.

greenschist BRECCIA "11th clay/pulp matrlxl
actinolite schist and quartz clasts, greyl&h
ol1ve green 5GY 3/2 to mo1erate clive bro",n 5'1'
5/'1.

as above (not sample1).

greenschist BRECCIA \'11th (sandy) pUlp matriX,
Isolated quartz ciastsl greyish olive lOY '1/2.

greenschist BRECCIA with sandy clay matrl~'

olive grey 7'1' 5/2.

greenschist BRECCIA With sandy clay matrl~,

cla~ts at actinolite schist, talc schist and
quartz; greyish olive lOY '112.

greenschist BRECCIA with sandy clay matrlxl
9reyl~h olive 7Y 4/2, and some Ijght olive grey
5'1' 5/2 (which Indicate.. the peat-tree
material).



Hole "bandoned.

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

JH:5/11

JH:5/12

JH:5/1'3

JH:5/14

JH:5/J :5

14.:5-16.0

16.0-17.:5

17.:5-18.:5

18.:5-19.:5
19.5-20.:5

20.:5-23.5

58

9r..ens~hlst BRECCIA with ~Iay matrixi light
olive grey 5Y 5/2 to brownish olive grey 2Y
:5f2. At base, ochre; brown :5YR 3/6.

greens~hlst BRECCIA as above; brownish olive
grey 2Y :5/2 then greyish olive lOY 4/2.

greens~hlst BRECCIA In ~layey sand matrix
grading to pulp derived from a~tlnollte SCHIST
whlc:h is the common clast type, 3.150 minor
quartz and peat (small clasts); bands of peat
mu~. Overall colour brct1n1sh olive 2Y 4/2.

as s:bDve~

9reens~hlst BRECCIA with pulp matrix and layers
of peat mUd, ~Iasts to l~m but mostly sma.ll.
The matrix ~olour Is greyish olive green 5GY
3/2 and dusky brown 5YR 2/4.

BRECCIA as above over tal~ s~hlst BRECCIA, fine
~lastE In pulp matrix! light bluish grey 5B
6ft. Poor re~overy, (bedro~l, a possibility)
sample ~ontamlnated.



123058

Auger Hole ltl ~.

Drilled 20/1/90 ~ommen~lng 1.15pm by T. Lodge, Sta~poole's,

Laun~e£ton. Logged by H. Shannon. Total depth 11.9 metres. Lo~atlon

346686. 19mE, 5400597.10mNI RL 203.62m.

I
I
I

Sample From- to

3H6/1 0.0- 1.0

JH6/2 1. 0- 2.5

JH6/3 2.5- 4.0

JH6/4.1 4.0- 4.7

.2 4.7- 5.0

.3 5.0- 5.5

Des~rlptlon.

SAND with ~Iasts of quartz and talc schist and
o~hre blnderl dark yellowish orange 10YR 4/7.

tal~ E~hlst BRECCIA In ~Iay/pulp matrixi
yellowish grey 5Y 7/2.

SAND with greens~hlst/quartz ~Iasts, o~hre

binder; strong dark yellowish orange 10YR 5/7.

SAND/TALC/OCHRE with talc ~lasts; dar',
yellowish orange 10YR 6/6.

TALCI pale yelloNlsh orllnge 10YR 8.'6 llnd OCHREI
moderate yellawlsh brol-m 10YR 5.'4.

re.,orked OCHRE ,-,I th ~last5

ta1l::lgreenschist/quartz; dar': yelJoNlsh oranqe
10YR 5!7 dispersing to 10YR 6!8.

I
I
I
I
I
I
I

JH6/5.1

.2

JH616.1

.2

3H6/7.1

.2

3H6!8

JH6/9

6.5- 7.0

7.0- 7.5

9.2-10.0

10.0-11.5

11.5-11.9

OCHRE as above.

sandy OCHREI yellowish orange 10YR 6/8.

sandy tal~ BRECCIA with o~hre matrixi moderate
yellowish orange 10YR 6/7.

greens~hlst BRECCIA, ~lay/o~hre matrixi
yellowiSh orange 10YR 6/61 and greens~hlst

BRECCIA, ~lay/pulp matrixi yellow grey 5Y 8/1.

aE abDve, tal~ s~hlst ~lasts.

greens~hlst BRECCIA as above yellOWish orange
10YR 6/6 and yellowish grey 2Y 7.'2.

TALC SCHIST boulder, (re~overed as bluish grey
5B 9/1 pulp and chips) In ~lay matrl~ tal~

$~hI5t BRECCIAI yellowish grey 5Y 6/2.

as abDve; at base, TALC SCHIST as ~hlps and
pulp; dark bluish grey 5B 8!11 boulder?

I
I

Hole abandoned.
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Auger Hole lti Z.

Drilled 20!1!90 commencing 3.15pm by T. Lodge, Stacpoole's,
Launceston. Logged by H. Shannon. Total depth 14.5 metres. Location
346698.80mE, 5400591.40mN; RL 205.33m.

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

Sample

JH7!1

JH7!2

JH7/3

JH7!4

JH::".'5

JH7!6.1

.2

JH7!7

JH7/8

JH7!9

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 5.8

'5.8- 6.8

6.8- ?O

7.0- 7.8

7.8- 8.5

8.5-10.0

10.0-11.5

11.5-12.0

12.0-13.0

De5:cr-iption ..

sandy OCHRE 1.lth limonite, quartz and
greenschist clasts; yellowish brown 10YR 5/6.

reworked OCHRE with clasts; dark yellowish
orange 10YR 6!7 t and more talcOS9 rewa~ked

OCHRE; greyish orange lQYR ?!4.

talc schist BRECCIA in clay/pulp matrix;
greyish yellow green 5GY 7!2 to yellowish grey
5Y 7/2.

talc schist BRECCIA with patches of limonite
staining and clasts of quartz etc.; yelloWish
grey 5Y 7/2. orange brown. 5YR 5/8. grey etc
over SAND; greyish orange 10YR 7/2.

talc schist BRECCIA with clay matrix; light
yellowish brown 2Y 6/4.
TALC '-11th seams of OCHREi greyt!!h yel ]ow 5Y 8/q
to dark yel1ow15h oran9~ lOYR 616 3nd orange
brown 5YR 5!8.
SAND with quartz clasts and ochre binder; dark
yellowish orange lOYR 6!7~

SAND with quartz and talc clasts and ochre
binder; dark yellowish orange 10YR 6/7.

SAND 35 above bro~ln15h orange lQYR 4!6?

SAND with quartz clasts and ochre binder;
strong 1ark yellowtsh orange JOYR 5/7.

talc schist BRECCIA with clay/ochre matrix,
dark yellowish orange 10YR 6/7, grading
downwards to clay matrix 10YR 6/6.

reworked OCHRE with quartz and talc clasts
brownish orange 10YR 5/6 dispersing to 10YR
5/7.
talc schist BRECCIA with clay matrix; dark
yellowish orange 10YR 616 to greyish orange
10YR 7!'1.



.-

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

JH7/10

.JH7/11

JH7!12

JH7/13

End Hole.

13.0-14.5

15.0-16.0

16.0-17.2

1230Gt

61

talc Echist BRECCIA with clay matrix, some
clasts to 1.5cm most smalll greyish yellow 2Y
7/4.

as above .

talc schist BRECCIA in talcy clay matrix;
yellowiEh grey 5Y 7/2.

talc schist BRECCIA as above with probable
bou11e~ {po5sible be~rDck~ at b~5e 2Y 6!4
orange yello\·, 2Y 6/4.
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Drilled 21/1190 commencing 8.50am by T. Lodge, Stacpoole'5,
Launce5ton. Logged by H. Shannon. Total depth 23.5 metres. Location
346704. 84mE, 5400576. 98mN, RL 204.32m.

I

Samp I e

JH8f1

From- to

0.0- 1.0

De5cription.

TALC and talcose OCHREl dark yellowish orange
10VR 6/6, greyish yellow '5V 8/4 and moderate
yellowish brown IOYR 5/4.

I
I
I
I

JH8/2 1.0- 2.'5

JHS/3. I 2.'5- 3.7

.2 3.7- 4.0

JH8/4.1 4.0- 4.5

.2 4.5- 5.5

TALC' greyish )'ellol' 5V 8/4 and talco"e OCHREI
moderate yellowish brown 10VR 8/4.

ae abo..... e.

OCHRE with 50me TALC' yellowish orange 10YR
5/7, dispersing to 10YR 6/8.

OCHRE as above.

talc BRECCIA with talcose ochre matrix and
isolated clasts of quartz and talc schist, dark
yellowish orange 10YR 6/6.

I
I
I
I
I
I
I
I
I

JH8/5.1

.2

IH8/6.1

.2

JH8/7.1

.2

.3

5.'5- 6.3

6.3- 7.0

7.0- 7.5

7.5- 8.'5

8.5- 9.2

9.2- 9.7

9.7-10 .. 0

talc BRECCIA as above.

SAND with ochre binder and clasts of quartz,
talc and talc schist; dark yellowish orange
10VR 5/7.

talc BRECCIA with ochre matrix and minor cla5t5
of quartz and talc, dark yellowish orange 10VR
6/6.

reworked OCHRE ,-II th 5parse spongy quartz and
talc clasts' strong dark orange yellow 2V 6/7
d15per5ing to 2Y 6/8 some ex-m39neslt~

texture.

reworked OCHRE grading to talc BRECCIA; dark
yellowish orange 10YR 6/7.

TALC and OCHRE; dark yello.'i5h orange 10YR
6/7.

OCHRE With relict magne51te texture strong dark
yellowish orange 10YR 6/7.
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I
I
I
I
I
I
I
I
I
I
I
I
I

JHe/e

JHe/o;J

JHe/l0

JHe/ll

JHe/12

JHS/J3

JHS/IQ

JHS/15

JHe/16

JHe/17

JHe/1S

JHe/19

JHe/20

10.0-11.0

11.0-12.0

12.0-13.0

H.0-J5.0

15.0-J6.0

J6.0-17.0

17.0-IS.0

19.0-20.0

20.0-21. 0

21. 0-22. 0

22.0-23.:5

talc BRECCIA with talcose ochre matrix, dark
yellowish orange 10YR 6/6.

greenschist BRECCIA with clay/ochre matrix,
light brown 5YR 5/6. The clasts now Include
normal greensch15t (chloritic) weathered to
pale reddish bro~ln 10YR 5/4.

as above) tends to san~y ochre matrix at base.

greenschist/talc/quartz BRECCIA with clay/ochre
matrix; dark yellowish orange 10YR 6/7
dispersing to 10YR 6/S.

reworked ochre with greenschist/quartz/talc
clasts, dark yellowish orange 10YR 5/7
dispersing to 10YR 6/S.

as abDve.

reworked Eandy OCHRE with fe1~ clasts,
quartz/greenschist/talc; moderate yellowish
brown 10YR 5!5 115per5ing to d~rl{ yellowish
orange lOYR 5!7.

35 abo'..'e.

reworked sandy OCHRE with claete as ahove; darlc
yellowish orange JOYR 5/6 dispersing to 10YR
5/e.

reworked talcoee OCHRE With talc and quartz
clasts; dUll yellowish orange 10YR 6/q
dispersing to dark yellowish orange 10YR 6/6.

reworked OCHRE with small talc clasts, dark
yellowish orange 10YR 5/6 dispersing to dark
yellowish orange 10YR 6/7.

as above, with talc schist BRECCIA at base.

TALC SCHIST (as chips In pulp); yellowish grey
5Y 8/1, U:onta.mina.ted sample}.

I
I
I
I
-

Bolt sheared on rig, hole abandoned at 12.Q5pm. The last sample Is
bedrock-like but suspected to be a boulder.
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I
I

Drill~~ 24/1/90 ~omm~n~in9 12.00am by T. LO~9~. Sta~pool~'s

Laun~~ston. L099~d by H. Shannon and M. Whitty ~7-14.~m). Total depth
14.5 m~tr~s. Lo~atlon 346715.95mE, 5400580. 59mE; RL 202.45m.

JH9/3 I. 5- 2.5

JH9/4 2.5- 4.0

JH9/5 4.0- 5.5

JH9/6 5.5- 7.0

JH9!7 7.0- 8.5

JH9/8 8.5-10.0

JH9/9 10.0-10.7

10.7-11,5

JH9/10 11.5-13.0

I
I
I
I
I
I
I
I
I
I
I

Sampl~

JH9.' I

JH9!2

JH9/11

Frcm- to

0.0- 1,0

1.0- 1,5

13.0-14.5

D"s~rlptlon.

laminate1 CLAY slmul3.tlng 'ojeathere1 greenschi!!:t
(or weathered greenschist). Vari~ble

approximat~ly ~ark y~llowish orange 10YR 6/6.

as above with isolated quartz clasts, moderate
yellowish brown 10YR 5/4 to ~ark yelloWish
oran9" 10YR 6/7.

as above, mo1erate r~~~t5h brown lOR 4/6 ~tth

bands of moderate red 5R 4/6.

CLAY/OCHRE with sparse ~Iasts, quartz an~ tal~;

stron9 orange ?YR 51?

CLAY with sparse quartz and talc ~lasts; 9reylsh
orange 10YR 6/4.

CLAY With sparse ~lasts, brown ?YR 4/4.

as above.

CLAY with sparee cla5t~. strong brown 7.5YR
5!8.

as above.

CLAY, friable ll9htwel9ht 119ht brown 7.5YR 6/8,
thickly stUdded with tal~ ~la5ts.

SAND with o~hre bln~er, ~ry friable ~ontalnlng

tal~!green5chi5t ~last5. Strong brown 7.5YR
5/8.

SAND, ~ry friable 7.5YR 5/8, with ~la5ts of
bre~~ I a.

I
I
I
I
-

No real ochr~ observe1 50 far, so hole acan~one1.
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Auger hole 1H 12.

Drilled 24/1/90 commencing 4pm by T. Lodge, Stacpoole's Launceston.
Logged by M.Whitty, 0-7 metres. Hole continued 15/2/90, commencing
10.45am, logged by H. Shannon, 7-31 metres. Total depth 31 mrtres.
Location 346751.79mE, 5400584. 53mNI RL 199.38m.

CLAY I brown 7.5YR 4/4 with sparse peat clasts.

CLAY/OCHRE; light brown 7.5YR 6!6, with smears
of 9re&n5~hi5t throughout.

CLAY with traces of greenschist; 7.5YR 4/6.

Description.

CLAY/OCHRE, slightly brighter 7.5YR 5/6, with
green5chi~t clasts.

Sample F~Dm- to

JHI0/l 0.0- 1.0

JHI0/2 1.0- 2.5

JHI0/3 2.5- 4.0

JHI0/4 4.0- 5.5

JHI0!5 5.5- 7.0 CLAY, sticky strong brown 7.5YR 5!6 with clasts
breccia. No ochre, hole is tight and
difficult drilling.

I
I
I

Hole abandoned.

Auger hole 1H 12,

15/2/90 Continuation of preVious drilled hole commencing 10.40am by
T. Lodge and R. Dean, Stacpoole's Launceston. Logged by H. Shannon.
Total depth 31 metres.

I
I Sample From- to Description.

I
I

JHI0/6 7.0- 8.2

JHI0/6 8.2- 8.5

reworked clayey OCHRE with small clasts of
fresh and weathered greenschist also quartz to
0.5cm, 20'-; yellowish brown 10YR 4/6 to 10YR
5/6.

greenschist BRECCIA With clay/ochre matrix'
moderate yellowish brown 10YR 5/6.

I
I
I

JHI0!7.1 8.5- 9.5

.2 9.5-10.0

JHI0/8 10.0-11.5

reworke1 clayey OCHRE with sparse 9reensch1~t

clasts 5%; yellowlsn orange 9YR 6/6 dispersing
to 9YR 6/8

rewcrl~e1 cl~yey OCHRE, few clasts; yellOWish
orange 8YR 6/8 dispersing to 8YR 6!8.

reworked clayey OCHRE, few clasts; yellowish
orange 9YR 6/8 dispersing to 9YR 6/8.

I
I



JH10/13 16.0-16.6

JH10/14 16.6-17.5

JH10115.1 17.5-18.3

.2 18.3-19.0

JH10/16 19.0-19.8

JH10/17 19.8-20.5

JH10/16.1 20.5-21.3

.2 21.3-22.0

JH10/19 22.0-23.0

..

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

JHI0/9

JH10/10

JH10/11

JH10/12

JH10/13

IH10/20

IH10/21

IH10/22

JH10/23

JH10/24

11. 5-13. 0

13.0-14.0

14.0-15.0

15.0-15.8

15.8-16.0

23.0-24.2

24.2-25.0

25.0-25.8

25.8-26.6

26.6-27.3

66

CLAY/OCHRE with clasts of 9~eenschlst and
qua~tz; yellowish o~ange 9YR 6/6, same
dispersed ~olour.

as above; 6YR 6/6 to 9YR 6/6.

as above; 8YR 5/6.

ae Abo'.... e; 10 YR 5/6 yellowish brONn.

qua~tz and 9~eenschist BRECCIA with och~e

matriX, clasts 50% to 1ern; strong yellowi5h
brown 10YR 5/6 dlspe~sin9 to 10YR 5/9.

CLAY/OCHRE, With minor san1 5ize~ clast!! 5~.

9YR 6/7.

CLAY/OCHRE as above; 8.5YR 6/7 b~ownlsh

orange ..

as above.

CLAY/OCHRE with small clasts 5%, Isolated
spon9Y qtzto 2cm; 9YR 6/B.

CLAY/OCHRE with small clasts of 9reenschlst and
quartz, <5%; b~ownish yellow/o~ange 9YR 6/6.

CLAY/OCHRE as above 9~adln9 to yellowish brown
9YR 5/4.

CLAY/OCHRE a5 above; yellowish brown 9YR 5/6.

as above. more moist.

CLAY/OCHRE as above; yellowish orange 10YR
6/7.

clayey OCHRE with small clasts 5%; dull
yellowish o~ange 10YR 6/6 to yellowish brown
10YR 5/B dispersln9 to 10YR 5/9.

as above; 9YR 5/6 dispersing to 9YR 5/9.

clayey OCHRE as above dispe~sin9 to 9-10YR
6/7.

clayey OCHRE 3S above dl5pe~sin9 to 10YR 6/8.

as above 10YR 6/6.
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JHIO/25 27.3-28.0 as above 9-10YR 6/7.

JHIO/26 28.0-28.7 as abo'...·e.

JHIO/27 28.7-29.5 as above.

JHIO/28 29.5-30.3 as above.

JHIO/29 30.3-31.0 as above.

Last rod used, end hole.

123067
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•
I Auger ho 1e ..IH ll·

Drllle~ 16/2/90 commencing 8.~5am by T. Lo~ge an~ R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth '8.5 metres.
Location 3~6751.79mE, 5400584.53mN; RL 199. 38m.

Hole 11sccntinue1 owing to pressure of time, with none of the
expected bedrock appearing.

Sample From- to

JHll/! 0.0- 1.0

JHll/2 1.0- 2.5

JH11/3 2.5- ~.O

JHll/~ 4.0- 5.5

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

JH11/5

JHll /6

JHll/7

5.5- 7.0

7.0- 8.5

8.5-10.a

Description.

green5chlst BRECCIA with clay matrix; 8YR 5/6
strong orange brown.

CLAY/OCHRE with small clasts; 9YR 5/6 yellowl5h
brawn.

CLAY/OCHRE gra~lng to CLAY with greenschl5t
clasts 20%; brown 7YR 5/~.

silty CLAY with greenschist clasts, yellowish
brown 9YR S/~, minor clasts or thin beds of
OCHRE or CLAY' orange 8YR 7/8.

silty CLAY and CLAY with small chlps?/ clasts
of weathere~, an~ little fresh, greenschist,

·brown BYR 5/~

511ty CLAY gra~lng to CLAY/OCHRE, with
9reens~hi5t clasts mostly sand stze up to 0.5
cm; yellowi5h brown 9YR ~/~.

as above; BYR S/~, at base 10YR S/~.
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Auger hole 1H 1&.

Drllle1 19!2!90 commencing 2.40pm by T. Lo1ge an1 R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 7 metres.
Location 346610.61mE, 5400641.44mN; RL 191.58m.

End of Hole.

..
I
I
I
I
I
I
I
I
I
I
I
I

Sample

JH12/1

JH12/2

JH12!3

JH12/4

JH12/5

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

Description.

quartz and greenschist BRECCIA In sandy clay
matrix; light yello... lsh bro... n 10VR 6!4.

greenschist BRECCIA In clay matriX; light
yello... bro... n 2'1' 6!4.

as above; olive yello... 2'1' 6/4 •

reworke1 OCHRE grading to ochre matrix
greenschist BRECCIA, clasts to O.5cm 20~;

strong yellow bro... n 10YR 5/6 11sperslng to 10YR
5/8.

TALC SCHIST (as chips in pulp) 2'1' 7!2 greyish
yello....
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Drilled 16/1/90 commencln9 3.30pm. Driller T. Lodge, St~cpoole's

Launceston. Logged by H. Shannon. Total depth 16 metres. Location
3q6677.99mE, SqOOSq9.6SmNI RL 200.58m.

JF1/8 10.0-11.0
11.0-11.5

JF1/9 11.0-13.0

JFI/l0 13.0-1Q.S

JF 11 11 lQ.5-16.0

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

Sample

JF1/l

JF1I2

JF1/3

JF1.
'

Q

JF1!5

JF1/6

JF1/7

From- to

0.0- 1.0

1.0- 2.5

2.5- q.o

Q.O- 5.5

5.5- 6.0
6.0- 7.0

7.0- 8.0
e.o- 8.S

e.S-l0.0

Description

Ean~y weathered quartz/greenschist BRECCIA; darl~

yellowish orange 10YR6/6

sandy quartz/greenschlgt BRECCIA tiith clay/ochre
matrix grading to OCHRE at base, clasts to
a.Scm; dark yellowish or~nge 2Y 6/7.

talc schist/greenschist/quartz BRECCIA with
cl~y/ochre m~trlx, dark or~nge yellow 2Y 6/6 and
9reylsh orange 10YR 7/Q (some clay matrix
BRECCIA near top).

mixed BRECCIA with talc, talcose clay/ochre
matriX, large Fe ox. stained greenschist clasts
towards base; drab yellowish orange 10YR 5/6.

as above
talc rich mixed
breccia. (quartz/green5chi5t/talc~with talcose
ochre matrix; yellowish orange 10YR 6/3 to
greyish orange 10YR 7/Q, talc rich at base.

as above
greenschist BRECCIA with cl~y matriX, small
clasts to 0.5cm; dusky yellow 2Y 6/Q.

greenschist BRECCIA with clay matriX, 9reen
actinolite schist clasts and minor talc; dirty
yellow 2Y 6/Q to pale 9reyish green 5QY 6/2

as above. not sampled.
OCHRE and white TALCI pale yellOWish brDwn 10YR
6/2.

a5: above.

CLAY/OCHRE With clasts at dense spDngy quartz to
3cm; moderate brown 10YR S/Q.

a5 above; mOderate brown 5YR 3/4.

I
I
-

Hole collapsing. 50 abandoned.
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Auger hole JE ~.

I
Drilled 16/1/90 by T. Lodge, Sta~poole's Laun~eston. Logged by H.
Shannon. Total depth 26.5 metres. Location 346685. 83mE, 5400542.04mNI
RL 203.80m.

I Sample From- to Description.

I JF2/1 0.0- 1.0 pOWdery GREENSCHIST (boulder?! yellOWish grey 5Y
7/2.

I
I

JF2/2 1.0- 2.5

JF2!J 2.5- 4.0

ground GREENSCHIST and CLAY, breccia? yellowish
grey 5Y 7/2 as above, greyish orange pink 5YR
7/2, dark yellowish orange 10YR 6!6.

ground greenschl£t BRECCIA cla£tE mainly talco~e

grey schist; dusky yellow 5Y 3!4.

I JF2/4 4.0- 5.5 probably greenschist BRECCIA, clasts of grey
schist to 2 ~m; dusky yellow 3Y 6!4.

I
JF2!5 5.5- 7.0 SAND with ochre binder and larger quartzite and

talc C135ts; streng yellol11sh orange 10YR 6!8.

JF2/9 11.5-12.0

JF2/7 9.0-10.0

8.5- 9.0

JF2!10 12.0-13.2

reworked SAND/BRECCIA with talc/ochre blnderl
brownish orange aYR 5!6 to light brawn 5YR 5!6.
Mare talc towards base 5YR 6/4.

reworked TALC/OCHRE with clasts of quartz, talc,
and greenechlet; 1ark yellowish oran9~ 10YR 6/6.

greenschist/quartz/talc BRECCIA with clay/ochre
matrix; brownish orange 7YR 5/6.

SAND with ochre binderl greenschist and quartz
clasts to 1.0 em 3n1 sm311er talc clasts, strong
orange 7YR 6/8.
SAND as above, not sampled.

OCHRE with relict magnesite banding dispersing to
strang yellowish orange 10YR 5/8.

10.0-11.5JF2/8

JF2!6 7.0- 8.5

I

I
I

I
I
I JF2!11 13.2-14.0 reworke1 OCHRE with emaIl clasts of greenschist;

dark yellowish orange 10YR 5!7.

I
I

JF2!12 14.0-14.5 rel'/orke1 OCHRE 9rading to greenschist BRECCIA
with clay/ochre matrixi moderate yellOWish brawn
10YR 5!4.

I



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

JF2/13 14.5-16.0

JF2/14 16.0-J7.5

JF2!15 17.5-J8.5

JF2!16 18.5-19.5

JF2!17 19.5-20.4

JF2/18 20.4-21.4

JF2/19 21.4-22.5

JF2/2Q 22.5-23.0

JF2/21 23.0-23.5

JF2/22 23.5-24.5

JF2!23 24.5-25.5

IF2/24 25.5-26.5

26.5-31.0

End hole.

72

reworked OCHRE a5 above then talc 5chl5t BRECCIA
with talc/ochre matrix, yellowish grey 3Y 7!2.

grey talc 5chlst BRECCIA with TALC SCHIST
(boul1er?! ~t basel yel1owi~h grey 5Y 7/1.

reHorked OCHRE "J1th sparse cla.5:tl5: of greenscht£tl
etron9 yelloNi5h bro"m lOYR 4/6 (contamtnate1
with talc 5chlst).

r-eworked ochre 3.5 abo'.'e; !!trong yellol'li5h brc,",n
10YR 4/6.

a.s above.

a5 above, more clasts near base; at top relict
magnesite texture for 10cm.

reworked OCHRE with clasts Including talc,
moderate brown 5YR 3/4.

reworked OCHRE grading to ochre matrix BRECCIA,
c.f. above With more talc; moderate brown 5YR
3/4.

rewor-ke.oj OCHRE .3.5 .3.bove, greyi5h brolt'ln ~YR 3/2,
and some OCHRE with relict magnesite texture I
strong brownish orange 10YR 4/6.

reworked ochre; greyish brown 5YR 3!2.

as abo..... e

as abo'.,'e.

no recovery, 1rl111n9 character 35 before, ochre
, Ikely.
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Auger hole IE ~.

~rliled 17/1/90 commencing 9am by T. Lodge, stacpoole's Launceston.
Logged by H. Shannon. Total depth 10.6 metres. Location 346693.59mE,
5400534.01mNI RL 202.76m.

I
I
I
I
I
I
I

Sample From- to

JF3/1 0.0- 1.0

JF3/2 1.0- 1.5
1.5- 2.5

JF3/3 2.5- 4.0

JF3!4 4.0- 5.5

JF3/5.1 5.5- 6.5

.2 6.5- 7.0

JF3!6.1 7.0- 7.4

.2 7.4- 8.5

JF3/7 8.5-10.0

Description

light olive grey 3Y 6/1 greenschist BRECCIA with
clay matrix.

as abo..... e.
spongy quartz BRECCIA with ochre matrix, dar',
yellowish orange 10YR 6/6.

grey TALC SCHIST as clasts In talc schist pulp
(boulder); yellowish grey 5Y 8/1.

talc schist BRECCIA' greyish orange 10YR 7!4 to
yellowish grey 5Y 7/2.

greenschist BRECCIA With clay/ochre matriX, pale
yellow brown 10YR 6/3.

sandy reworked OCHRE with small greenschist
tlaEts, gtrong yellow orange 10YR 618.

sandy OCHRE with small greenschist clasts' dark
brown 5YR 3/3.

OCHRE with relict magnesite texture, mass colour
yellowish brown 10YR 4/8 dispersing to 10YR 5!8.

reworked and some residual OCHRE dispersing to
strong moderate yellowish brown 10YR 4/8.

Hole complete.

Har~ bottom, trace5 of groun1 magnesite an1 ~15a9gregate1 Neathertng
rind.

I
I
I
I
I
I

JF3/8 10.0-10.6 OCHRE as above.



Orilled on 17/1/90 commencing 11.~5am by T. Lodge, Stacpoole'5
Launceston. Logged by H. Shannon and M. Whitty (10.0-J9.01. Total
depth 27 metres. Location 3~6705.20mE, 5~00525.53mN; RL 202. 12m.

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

Sample

JF4l1

JF~/2

JF4/3.1

JF~/~.l

.2

.3

.~

JF~l5.1

.2

JF~l6

From- to

0.0- 1.0

1.0- 1.5

1.5- 2.5

2.5- 3.2

3.2- 4.0

~.O- ~.3

~.3- ~.7

~.7- 5.1

5.1- 5.5

5.5- 6.5

6.5- 7.0

7.0- 8.5

Description

SOIL, clayey; pale yellowish brown 10YR 6/2 to
dark yellowish orange 10YR 6/6 over weathered
banded GREENSCHIST (or laminated clay) also
10YR 6/6.
greenschist/quartz BRECCIA In clay matrixi
light brown 5YR 5/6 over stone layer (not
sampled) .

spongy quartz BRECCIA In sandy matriX with
ochre binder; orange yellow 2Y 6l6.

BRECCIA, spongy quartz clasts In sandy
clay/ochre matrix; dark yellowish orange 10YR
6/6.

talc clast BRECCIA In talcy ochre? matrixi pale
yellow orange 10YR 8/6. Some claylochre matriX
BRECCIA near b3Ee.

talc clast BRECCIA; yellowish grey 5Y 7/2.

quartz/talc etc. BRECCIA with sandy clay/ochre
matriX; orange 8YR 6/6.

talc clast BRECCIA In sandy clay/ochre matrIx;
greyish orange 10YR 7/4 to strong yellowish
orange lOYR 6/7.

SAND' white N9; at base 5YR 4/~ moderate
brown.

sandy OCHRE grading to talC clast BRECCIA with
sandy ochre matrix; dark yellowish brown 10YR
3!~.

TALC SCHIST as clasts In pUlp (boulder);
yellowish grey 5Y 6/2.

greenschist BRECCIA .,ith clay matriX, talc
sch i s.t c 1aetE common, moderate bra,..n ~YR 414 to
yellowish brown 10YR 5/~.



•
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I
I
I
I
I
I
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JF4!7.1 8.5- 9.5

.2 9.5-10.0

JF4!8 10.5-11.5

JF4/9 11.5-13.0

JF4/10.1 13.0-13.7

.2 13.7-14.5

JF4! 11 14.5-16.0

JF4/12 16.0-17.5

75

~reE>nschist BRECCIA with clay/ochre matrix 10YR
5/4, patch of OCHRE near base 10YR 6/8.

TALC SCHIST as chIps In pUlp (bouldE>rli
YE>llowlsh ~rE>Y 5Y 7/2.

powdE>rE>d TALCSCHISTI pinkish grE>Y 5YR 8/1.

rE>worked OCHRE with clasts of dE>nsE> spongy
quartz; moderate brown 10 YR 5f47.

talc rich friable reworked OCHRE 5YR 4f4.

reworked OCHRE wIth small talc clastsl moderate
brown 5YR 4f4.

as above with email cla~tE.

OCHRE with relict ma~neslte texture; mod&rate
brown 5YR 4/4 to mOd&rate yellowish broHn 10YR
5/4.

HolE> completE>.

I
I
I
I
I
I
I
I
I
I
-

JF4!13

JF4!14

JF4/15

JF4!16

JF4/17

JF4/18

19.0-20.5

20.5-22.0

22.0-23.5

23.5 25.0

25.0-26.5

OCHRE Hlth relict ma~neslte texture I stron~

dark oran~e 6YR 'lIB to yellow oran~e 10YR 6/B.

reworked OCHRE; stron~ dark oran~e 6YR 4!B to
10YR 'lIB.

as above.

as above.

as above but more yellow at base 10YR 5fB.

OCHREI stron~ darl, eran~e aYR 4/8. At base,
dlsa~~rE>gated ma~ne5lte ever hard bottom.
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Drille~ 16/2/90 commencing 11.00pm by T. Lo~ge an~ R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth B.O metres.
Location 346671.93mE, 5400570. 17mN; RL 200.24m.

I
I
I
I
I
I
I
I
I
I
I

Sample

JF5/1

JF5/2.1

.2

JF5/3.1

.2

JF5!4.1

. 2

JF~.'~

JF~/6

JF5/7

From- to

0.0- 1.0

1.0- 2.0

2.0- 2.5

3.5- 4.0

4.0- 5.2

~.5- 7.0

7.0- B.O

B.O

Description.

CLAY/OCHRE with greenschist clasts; yellowish
brown 9YR ~!4 to 9YR 5!6.

sandy reworked OCHRE with quartz and
greenschist classts, 25%; yellowish brown 9YR
5/6.

as above; light olive brown 2Y 5/6.

as above I olive brown 2Y ~/4.

as above "lith in the last O.2m a change to
OCHRE with relict magnesite texture; dull
yellowish brown, re1~15h broHn an~ yellowish
orange. The dispersed slurry coating the sample
is strong ~ark brown 8YR 4/6.

gritty reworked OCHRE with clasts mainly quartz
but including some good ochre; ~t~per$ed colour
BYR 6/B.

reworke~ OCHRE; very "'arl' bro",n BYR 3/2 •

sandy reworked OCHRE with clasts; dark
yellowish brown 10YR 4/4 to 10YR 4/6, over
OCHRE with residual ochre texture; variable
colours inclu~e orange BYR 6/B with black an~

~t~on9 brown 7YR 4/6.

OCHRE with residual magnesite texture; mainly
dark yellowish brown 8-9YR 4!6 but including
other colours as above.

bottom sample; OCHRE and decomposed MAGNESITE.

I
I
I
I
-

Hole complete.
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Drllle~ 16/2/90 commencing 12.30pm by T. Lo~ge an~ R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 19.2
metres. Location 346673.50mE, 5400560. 98mN; RL 199.34m.

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

Sample

JF6/1

JF6/2

JF6/3

JF6/4.1

.2

JF6/5

JF6/6

JF6/7

From- to

0.0- 1.1')

1.0- 2.5

2.5- 2.6

2.6- 3.8

3.8- 4.0

4.0- 5.5

5.5- 6.2

6.2- 7.0

7.0- 8.5

8.5- 9.9

9.9-10.0
10.0-11.0

Del.5:cription.

not sampled; talc schist clasts to 1.5 em in
yellowish orange CLAY; 10YR 6/6.

talc schist BRECCIA, traces of be~~lng In the
clay matrix; 10YR 6/6 yellowish orange. Also
some white clay an~ actinolite schist clasts.

as above - not sampled.

CLAY/OCHRE with clasts to 0.5cm Inclu~lng talc
schist, actinolite schist, quartz, white clay
10~; orange 6YR 6/8.

not sampled - clay/ochre matrix greenschist
BRECCIA IOYR 6/6.

greenschist BRECCIA with talcy clay/ochre
matrix. yellowish orange lOYR 6/6 some cla~t5

to lern talc and/or talc ~ch15t tat base).

9~een5chi5t BRECCIA. clasts 2~~ ~ariou5 sizes
In talcy clay/ochre matrixi pale brownish
or'3.nge 7YR 6/6.

greenschist BRECCIA a.s above; yello,,".ish orange
10YR 6/6.

at start greenschist BRECCIA as above, gra~lng

to BRECCIA With clayey/ochre matrix; 8YR 5/6
~1epersln9 to aVR 5/8, over dark yellDwi~h

brown reworked OCHRE with sparse quartz clasts
to lcm; 8YR 4/4 ~ark brown.

reworked OCHRE with clasts; dark brown 8YR 3/4,
over reworked OCHRE; 1ark brown lOYR 3/3, over
OCHRE with residual magnesite texture I mottled
dark yellowish brown 10YR 3/3 an~ strong
yellowish orange 10YR 6/8.

OCHRE; strong yello.,lsh orange 10YR 6/8

reworked OCHRE with clasts 15%; dark yellowish
brown 10YR 4/4 ~isperslng to 10YR 4/5.



Hole ended.

i
I
I
I
I
I
I
I
I
I

JF6/8

JF6/o;r

JF6/10

JF6/11

JF6!12

JF6/13

JF6/14

JF6/15

JF6/16

11. 0-12. 0

12.0-13.0

13.0-1'L ()

15.()-16.0

16.0-17.0

17.0-18.0

18.0-1o;r.0

19.0-19.2

1 '11':10""8,,"' v I
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as above dlsper51ng to 10YR 4/6

OCHRE, residual; strong brown 8YR 4/6
dispersing to 8YR 4/8?

reworke1 OCHRE with fe., clasts; dark yellowish
brown 9YR 4/4 dispersing to 9YR 4/6.

reworked OCHRE with few clasts; dark brown
8-o;rYR 4/4 dispersing to 8-9YR 4/6 over residual
OCHRE With relict magnesite texture; 7.5YR 4/4
to 7.5 YR 5/6 brown dispersing to 8YR 5/8.

re5i1ual OCHRE showing excellent m~9neElte

cleat and banding; brown 8YR 4/4 to 8YR 5/8
dispersing to 8YR 5/7.

residual OCHRE as above; brown 9YR 4/4
dispersing to 9YR 4/6.

as above, 5cme cla£t£? dlsperEes to 8YR 4!4.

as above 8YR 4/6 11spersing to 8YR 4/8.

rods immediately sank extra 0.2 metres and then
hit hard bottom - 1ecomposed magnesite silt
recovered from bit tip.
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Auger hole ~ Z.

Drille1 19f2f90 commencing 8.40am by T. Lo1ge an~ R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 8 metres.
Location 346619.84mE, 5400610.37mN; RL 189.78m. INear large tllte1
boulder of greenschist).

•
I
I
I
I
I
I

Sample

JF7! I

JF7!2

JF7/3

JF7!4

JF7f5

IF7f6

From- to

0.0- 1.0

1.0-.2.5

2.5- 4.0

4.0- 5.2

5.2- 5.5

7.5- 8.0

Descl'iption.

silty CLAY with chlol'lte schist chips; SGY 712
gl'eyish yellow gl'een.

laminated CLAY; greenish to bluish gl'ey 5GY 7/2

to 5B 8fl with fel'ric OXide stains •

greenschist BRECCIA and laminated CLAY Ifresh
as abovel an1 weathere1 greenschist BRECCIAI
yellowish ol'ange 10YR 616 clasts of greenschist
to 2cml isolate1 large ochre clast? 1ark
l'eddish brown 5YR 313.

greenschist BRECCIA with silty clay matl'ixi
light brownish grey, 5YR 6fl.
TALC SCHIST (as chips In pulpl yellowish grey
SY 81l.

CLAY gl'ading to greenschist BRECCIA With silty
clay matrix, clasts 20~ to 2cm; 3Y 6!3 olive
yellow to 1ull yello," gl'een 5GY 6f2. Some
clasts of ochl'e; brown BYR 5/4. There iSI
hal'1el' drilling at the base; TALC SCHIST I?l
but with traces of ochre.

TALC SCHIST las chips in pulpl, very hard to
drill.

I
I
I
I
I
I
•

End of hole.
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Auger hole 1E ~.

Drllle~ 19/2/90 commencing 11.15am by T. Lo~ge an~ R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 8.S
metres.

Hard drilling recovers pulp with chips - hole stopped.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Sample

JF8/1

JF8/2

JF8/3

JF8/'1

JF8/5

JF8/6

From- to

0.0- 1.0

1.0- 2.S

2.5- 3.0

3.0- 3.9

3.9- '1.0

'1.0- S.S

5.5- 7.0

7.0- 8.0

8.0- 8.5

Description.

laminated CLAY with greenschist clasts and
organlc5? IOYR '1/3 brown and 7YR '1/2 ~ark

brown.

greenschist BRECCIA and/or actinolite SCHISTI
pale brown SYR 6/2 to greenish grey SGY 6/1.

greensch I st BRECCIA '"11th clay matr I". clast ..
SOli, ~chlorite schist); olive brown 3Y '1/'1.
CLAY with chlorite !Echlst clastsl dull
yellowl5h brown lY '1/3.
as above with PEAT; 10YR 3/2 very dark brownish
grey.

greenschist BRECCIA t/ith matrix graoilng from
clay with peat; greyish brown 10 YR '1/2 to
greenschist pulp; greyi5h yellow green 5GY 7/2

clastes to '1cm.

greenschist BRECCIA In clay/pulp matrix with
traces of peat; light olive brown 5Y S/6 to
greyish olive lOY '1/2, clast5 mainly chlorite
schist to Scm 30ll.

green5chlst BRECCIA In peaty clay matrlxl dU51:v
yellot,lsh brown 10YR '1/2, clasts 30%.
actinolite SCHIST; greyl5h olive lOY S/3.
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Drille1 19/2/90 commencing 3.QOpm by T. L01ge an1 R. Dean,
Stacpoole's Launceston. Logged by H. Shannon, Total depth 1.5 metres.
Location 3Q6603.87mE, 5Q00607.69mN; RL 18Q.79m.

I
I

Sample

JF9/1

JF9/2

From- to

0.0- 1.0

1.0- 1.5

Description.

5011 grading to probable SCHIST, (pulp an1
chips), olive brown 2Y 6/Q.

har1 TALC SCHIST (pulp and a few chips', light
olive grey 5Y 6/1.

I End of Hole.

I
I
I
I
I
I
I
I
I
I
I
I
•
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Auger hoI. lE 1Q.

Drllle1 19/2/90 ~ommen~lng ~.30pm. Driller T. Lo1ge, Sta~poole's

Laun~eston. Logged by H. Shannon. Total depth 8 metres. Lo~atlon

3~6603.87mE, 5~00613.q9mNI RL 186.51m.

I
I
I
I
I
I
I
I
I
I

Sample

JFI0/l

JFI0/2

JFI0/3

JFI0/~

JFI0/5

JFI0/6

End hole.

Fram- to

0.0- 1.0

1.0- 2.5

2.5- ~.O

~.O- 5.5

5.5- 7.0

7.0- 8.0

l!es~rlptlon

soil/silty CLAY with quartz ~lasts, greyish
brown 5YR 4/2.

green5~hl5t BRECCIA with ~lay matrix, ~lasts to
2~m, 30~' quartz, a~tlnollte s~hlstl matrix
yellowish orange 10YR 6/6 but greenish from 50ft
clasts.

as above lOYR 5/6 orange brown.

9reen5~hlst PULP grading to CLAY with
9reenschist clasts plus quartz as above, clasts
5~1 olive brown 5Y 5/6, to olive 8Y 5/4.

9reens~hl5t PULP grading to CLAY with
9reens~hl5t ~laEts as above 20~1 olive brown 5Y
5/6 to greyish olive 10YR Q/2.

CLAY with greens~hlst ~lasts 10%1 light olive
brown 5Y 5/6. Hard at bottom.
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Drilled 15/6/89; Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Logged by M. Whitty and H. Shannon (11.5-19.01. Total
depth 19.0m. Location 346?06.9OrnE, 540045?56mN; RL 202.44m.

Sample From- to

JEl/1 0.0- 1.0

Description

CLAY/OCHRE, dark yellowish orange, 10YR 6/6.

I
I
I

JEI!2

JEl/3

JEI/4

JEllS

JEl!6?

JEll?

JEI/S

1.0- 2.S

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-11.5

friable CLAY/OCHRE; moderate yellowish brown 10YR
5/4 with traces laminated moderate red SR 4/6
9reenschlst clast5?

frlable/stlcky CLAYIOCHRE, mod. red 5R 4/6.

sticky CLAY/OCHRE, as above.

as above.

35 above.

relatively friable CLAY/OCHRE; moderate red 5R
4/6 (a£ above', With traces of whtte
sandstone-like vein quartz?

Hole terminated In complex karst breccia fill dominated by talc,
~pon9Y quartz an~ ochre leach re5i1uee derived from ma9n~site rock.

I
I
I
I
I
I
I
I
...

JEI/9 11.5-13.0

JEl/10 13.0-14.5

JEl/ll 14.5-16.0

JEl/12 16.0-17.5

JEl!13 1?5-19.0

greenschist BRECCIA with clay/ochre matrix, small
greenschist clasts, 40%; moderate red 3R 4/6.

TALC BRECCIA with quartzite/spongy vein quartz In
talc/ochre matrix; greyish orange 10YR 7/4.

as above, but lighter 10YR 8/4.

TALC BRECCIA With minor fine granular spongy vein
quartz In talcose ochre matrix' dark yellowish
orange 10YR 6/6 to moderate yellowish brown 10YR
5/4. It InCludes dropstones? ot clay/ochre matrix
greenschist breccia; mD~erate re1 5R ~!6.

talc/spongy quartz! red breccia dropstone BRECCIA
with talcoee ochre matrix 3~ 3bov.; 13rk
yellowish orange IOYR 6/6 grading to greyish
yellow 5Y 814.
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Auger Hole .u;;. i.

DrIlled 18/12/891 DrIllers T. Lodge, J. Walker: Stacpoole's,
Launceston. Logged by H. Shannon. Total depth 19.0m. LocatIon
346703.40mE, 5400463.07mNI RL 203.33m.

Sample From- to

0.0- 1.0

DescrIptIon

greenschist BRECCIA, small clasts In clay/ochre
matrlx,brownlsh to yellowIsh orange, IY 5/6.

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

JE2/1

JE2/2

JE2/3

JE2/4

JE2/5

JE2/6

JE2/7

JE2/8

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.S- 7.0

7.0- 8.5

8.5-10.0

10.0-11. S

I1.S-13.0

13.0-14.S

greenschIst BRECCIA wIth clay matrIx; greyIsh
yellow SY 8/4 •

greenschIst BRECCIA wIth clay/ochre matrIx, small
clasts only; drab red lOR S/S gradIng to lIght
brown 5YR 5/5.

reworked clayey OCHRE wIth sparse clasts of
weathered greenschIst; lIght brown 5YR 6/61 from
4.8m. green5chist clasts larger and more common,
moderate red SR S/6.

reworked OCHRE wIth occasIonal small greenschIst
clasts; moderate red 5R 5/6' about 6.2m.larger
green5chi5t clasts, towards ~a5e colour 9rades to
3R 4/6? (darker, more purple).

reworked OCHRE gradIng to greenschIst BRECCIA
wIth small clasts; moderate red SR 4/6. From
c.B.Om. larger Clasts, dUller, more clayey
OCHRE.

greenschIst BRECCIA wIth clay/ochre matrix, dull
moderate red SR 5/4, more clayey towards base.

greenschIst BRECCIA wIth clay/ochre matrIx;
larger greenschIst clasts abundant; dull moderate
red 5R 5/4 to 10.Sm., then gradIng to reworked
OCHRE wIth only small clastsl brIghter moderate
red 5R 4/7.

greenschIst BRECCIA With ochre matrlxl moderate
red 5R 4/6 With hard band at c.12.Sm.1 dull
moderate red 5R qf4.

greenschist BRECCIA wIth ochre matrIx; moderate
red 5R 4/6 to dark red SR 3/5.
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JE2/9 14.5-16.0 greenschist BRECCIA with clay/ochre matrlxl
larger clasts commenl dull mDderate red 5R 4/4.

JE2/10 16.0-17.5

JE2!11 17.5-19.0

as a.bove.

as above (more stones}.

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

Hole terminated In karst ~reccla till at 19.0m.
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Drllle1 18!12!891 Driller5 T. Lodge, J. ~alker: Stacpoole's,
Launceston. L09ged by H. Shannon. Total depth 19.0m. Location
346693.90mE, ~4004?7.98mN; RL 203.84m.

Samp I" From- to Description

0.0- 0.9 ...eathere1 9reenschl5t BRECCIA, '-JI t h c:l3.y.'oc:hre
matrix; yellowish brown. 10YR 4/6 ... lth patche5 of
...hlte clay N8?

0.9- 1.2 OCHRE; dark yello... 15h orange 10YR 6/6.

JE3!1 1.2- 2.5 OCHRE, Includin9 some ban-:lln9 pos51bly r .. llct
bedding; moderat.Q red 5R 5/4.

I
I
I
I

JE3/2

JE3/3

2.5- 4.0

4.0- 5.5

as above to 3.0m., then 9reenschist BRECCIA ... Ith
ochr .. matrix and clasts of multicoloured
..... athere1 9r..enschlstl mod .. rat .. yellowish brown
10YR 5/4.

rework ..1 OCHRE with v ..ry few small 9re..nschlst
clasts' damp, -ge1atinous-; mo~erate yellowish
brown IOYR 5/4.

I
I
I
I
I
I
I
I
I
•

JE3/4 5.5- 7.0

JE3/5 7.0- 8.5

JE3/6 8.5-10.0

JE3//' 10.0-11. 5

JE3/8 11. 5-13. 0

JE3/9 13.0-14.5

JE3/10 14.5-16.0

JE3/11 16.0-17.5

r ..work..d OCHRE with sparse clasts; mod.. rate red
5R 5/5. cla:tE mor~ ~ommen towar15 base.

re...ork.. d OCHRE as above; yello.,ish bro... n IOYR
5/5.

as above.

rework ..d OCHRE as above: -:larker then more yellow
towards basel 10YR 5/5 average colour.

rework..1 OCHRE 9radin9 to 9r..enschlst BRECCIA
with ochre matriX; moderat .. yello... lsh brown 10YR
5/4.

9reenschist BRECCIA with clay/ochr.. matrix;
moderate yellowish brown 10YR 5/4.

as above. more ye 11 0\01 and crumb 1y tONards base.

talc/9r..enschlst BRECCIA With ...hlte talc clasts
In talcose clay/ochr .. matrix 9radln9 to talcose
reworked OCHRE from 16.8m.; 9reylsh brown 5YR
3/2.



JE3/12 17.5-19.0

., ') " 0 rl.) ~!
f.wI ~'i.- )"

greenschist BRECCIA with clay/ochre matrix dark
yellowish brown 10YR 3/2

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

Hole terminated In karst breccia fill at 19.0m.
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Drilled 19/J2/89; Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Logged by H. Shannon. Total depth 19.0m. Location
346690. 64mE, 5400482. 97mN; RL 204.07m.

I
I
I
I
I
I
I
I
I
•

Sample From- to

JE4/1 0.0- 1.0

JE4!2 1.0- 2.5

JE4/3 2.5- 4.0

JE4/4 4.0- 5.~

JE4/5 5.5- 7.0

JE4/6 7.0- 8.~

JE4/? 8.5-10.0

JE4/8 10.0-1J.5

JE4!9 11.5-13.0

JE4!10 13.0-13.5

13.5-14.5

JE4/11 14.5-16.0

Description

clayey OCHRE; bright yellowish orange, 10YR 6/8;
at base change to moderate reddish brown lOR
5!6.

reworked OCHRE with Isolated greenschist clasts
to 5mm.1 reddish orange lOR 6/7.

reworked OCHRE with minor greenschist clastsl
moderate reddish orange lOR 6/6 to 3.7m. then
reddish orange brown lOR 5/7.

reworked OCHRE as above I bright red 5R 5/8 to
3.7m., then reddish brown lOR 5/7.

reworked OCHRE with greenschist clasts; moderate
reddish brown 7R 4/7.

reworked OCHRE with sparse small clasts to 5mm.1
bright reddish brown 7R 4!8, clasts more common
towards base, and colour less vivid.

reworked OCHRE as abovel bright reddish brown 8R
4/8; a bit duller 9R 4!? towards base.

reworked OCHRE as above. A few small clastsl 9R
4/7.

reworked OCHRE as above; reddish brown lOR 4!7.
About 12.4 to 126m. clasts Increase grading to
ochre matrix greenschist BRECCIA, mc1erate
reddish brown lOR 4/61 then return to reworked
OCHREI dark reddish brown lOR 3!6.

greenschist BRECCIA With clay/ochre matrix;
greyish red ~R 4!2 and reworked OCHRE; moderate
reddish brown 8R 4/6.
greenschist BRECCIA with clay matrix; yellowish
brown 10YR ~/3.

greenschist BRECCIA with clay matrix; yellowish
brown 10YR 5/3.



JE~/12 16.0-17.5

JE~/13 17.5-18.0

18.0-19.0

1 G "O·CO,,"0 'Oi.!
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greenschist/spongy quartz BRECCIA with clay/ochre
matrlxl re111sh brown 2YR ~/~.

talc/greenschist BRECCIA with talc schist clasts
common in clay/ochre matrix; re1dlsh brown 2YR
~/~.

talc schist BRECCIA with reworked talc pulp
matrlxl pale olive grey lOY 6/2.

I
I
I
I
I
I
I
I
I
I
I
I
I
•

Hole termlnate1 In karst breccia fill at 19.0m.
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Au~er Hole 1Jl J..
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123090

Drllle~ 19/12/891 Drillers T. Lo~ge. J. Wall,er: Sta~poole'E,

Laun~eston. Logge~ by H. Shannon an~ R. Annett !1~.5-19.0). Total
~epth 19.0m. Lo~atlon 346598.12mE, 5~00596.59; RL 180.74m.

Sample From- to Des~riptlon

I
I
I
I
I

JI)1 1 1

JD1/2

JD1/3

JD1/4

JD1/5

JDl/6

JD1/7

0.0- 1.0

1.0- 2.5

3.4- 4.0

4.0- 5.0

5.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

weathered greens~hlst BRECCIA wlth ~Iay.y o~hre

matriX; yellowish orange 10YR 6/81 clasts rather
~olourful redsl 5R 4/6, 3R 4/4.

reworke~ OCHPE tilth greens~hlst an~ spongy quartz
~Iastsl yelloMlsh orange 10YR 6/7 to 6/8.

reworke~ OCHRE, with greens~hlst ~lastE to l~m.1

)'ellcwl!5h bro"ln lOYR 4.'6; stone layer at t:a5e.
OCHRE. plaEtl~ with possible rell~t magnesite
rock textureei 1ark yelJowieh orsnge JOYR 6/6 to
orange yellow 3Y 6/6.

reworke~? OCHRE sloppy, with grit (spongy quartz,
greens~hlst?) ~rab yellowish orange 10YR 5/6.
OCHRE; bright yello.'ish orange 10YR 6/8.

OCHREI bright orange yellow 2Y 6/8.

OCHRE with rell~t magnesite ro~k be1~lng

discernible in broken ~urfaces; dispersed colour
bright yellowish orange 10YR 6/8.

OCHRE as above; mino~ grit {spongy quartz?)
bright yellowish orange 10YR 6/8 to bright orange
yellow 2Y 6/8.

I
I
I
I

JD1/8 10.0-11. 5

JD1/9 11. 5-13. 0

JDl/10 13.0-1'1.5

JDl I 11 14.5-16.0

JDl/12 16.0-16.8
16.8-17.5

JD1! 13 17.5-18.3
18.3-19.0

OCHRE as above; 2Y 6/8.

OCHRE as above; 2Y 6/8.

OCHRE; rnor'e yel ]0,", than above 3Y 6-'8?

OCHRE; as above.

OCHRE; as 3.bD~e.

GREENSCHIST.

GREENSCHIST.
GREENSCHIST an~ OCHRE; bright yellow 3Y 6/8.

I
I
-

Hole terminated in o~hre at 19.0m.
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Aug.... Hal" 1.11. 2.

~ .. Ille~ 20/12/891 ~ .. ille.. s T. Lo~~e. J. W31',e .. : St3cpoole's.
Launceston. Logged by H. Shannon. Total depth 19.0m. Location
346602.87mE, 5400593. 12mN; RL 179.83m.

• Sample FrDm- tD Desc:r-iption

I
JD2/1 0.0- 0.5

0.5- 1.0
surface gl"'3. 1.'el
rewD.. ked OCHRE
10YR 616.

(nDt s3mple~!.

With clasts; da.. k yellDwlsh o .. ange

JD2!9 11.5-13.0

I
I
I
I
I
I
I
I
I

J~2/2

JD2/3

JD2f"l

JD2/5

JD2/6

JD2/7

J~2/8

1.0- 2.5

2.5- 4.0

4.0- 5.0

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11. 5

OCHRE with relict m3gnesite rDcl< textu..es; b .. ight
Drange yellDw 2Y 6f8.

rewDrke~? OCHRE; slDppy With spDngy qU3rtz?
clasts; yellDwish b ..own 10YR 5f? tD yellDwish
Dr3nge 10YR 6/~.

rewD.. ked? OCHRE; slDppy, With g .. lt <pDssibly
spongy quartz exclu5ively, 50 cou11 be ~n ochre
in situ laced With spDngy quartz velnsl bright
yellDwish Dr3nge 10YR 6/8.

OCHRE; ~lDppler "'1th some 105£ of sample as:: above
but !Some ex-magne51te textures; bright yelloNl!!h
Drange 10YR 6/8.

OCHRE with relict m~9ne51te rocl~ te~ture5; ma55
colour yellowish brown lOYR 5!? to yel1olii~h

ora.nge lOYR 6!~; ~i5per5e1 colour hr19ht
yel1o~ll~h orange lOYR 6/8.

OCHRE So!:; above.

OCHRE as 3.co'.'e.

OCHRE general1y as aboves but includes mas~

colour ~arient be15 from 1UEl:y yellow 5Y 6!4 to
mD~e.. ate yellDwish brDwn 10YR 5f4 althDugh mainly
yellowish orange 10YR 6/~; ~i=per5e1 colour
remains 10YR 6/8.

I
I
I
I
•

J~2/10 13.0-14.5

JD2fll 14.5-16.0

OCHRE with ex-magnesite textures (be~~ing.

cleat!; dispersed cDIDur 2Y 6f8?

OCHREI light brDwn 5YR 5/6 tD ~arl, yellDwish
Drange 10YR 6f6.



JD2/12 16.0-17.5

JD2/13 17.5-19.0

123092
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OCHREI brl9ht orange yellow 2Y 6/8 to motterate
yellowish brown 10YR 5!4 dispersln9 to brl9ht
yellowish orange 10YR 6/8.

as a.bcve~

I
I
I
I
I
I
I
I
I
....

Hole terminated in ochre at 19.0m.
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Auger Hole 1l!. ;l

Drilled 20/12/B9; Drillers T. Lo1'3e, J. Walker: Stacpoole's,
Launceston. Logged by H. Shannon. Total depth 19.0m. Location
3466IB.57mE, 54005B3.99mN; RL 17B.3Im.

I
I

Sample From- to

JD3/1 0.0- 1.0

Description

sandy quart'l GRAVEL ,.Ith clay/ochre matriX; 1301"1,
yellowish brown 10YR 4/2.

I
JD3/2 1.0- 2.2

2.2- 2.5
approx. 35 above.
quart'l GRAVEL with ochre matriX; ~a.. k yellowish
orange 10YR 6/6-6/7.

I
I

JD3/3 2.5- 4.0 spongy quart'll greenschist BRECCIA gra~lng to
reworked OCHRE; with clasts; 1ark yellowish
orange 10YR 616.

4.0- 5.0 as above.

Hole terminated In karst breccia at B.5m., owing to boulder
problems.

5.5- 6.0 as above; BRECCIA with ochre matrix; yellowish
'orange 10YR 6/7.I

I
I
I
I
I
I
I
I
I
-

1D3/5

J03/6 6.0- B.5 greenschist/quart'l/spongy quartz BRECCIA with
ochre matrix; yellowish brown 10YR 5/7.



123094

Drilled 20/12/891 Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Logged by H. Shannon. Total depth 11.5m. Location
346624.04mE, 5400580. 17mN; RL 179.46m.

Sample Frcm- t.o

JD4/1 0.0- 1.0

JD4/2 1. 0- 1.8

1. 8- 2.5

JD413 2.5- 3.2

3.2- 4.0I
I
I
I
I
I
I
I

JD4/4

JD4/5

JD4/6

JD4!?

JD4/8

4.0- 5.0

5.5- 7.0

7.0- 7.8

7.8- 8.5

8.5-10.0

10.0-11.5

Description

humus rich SOIL with quartz clasts; dark brownish
grey 5YR 3/1.

greenschist BRECCIA with clay matrixi greyish
green 5GY 5/2
50ft weathered actlnollt.e GREENSCHIST; greyish
blue green 5BG 512.

greenschist BRECCIA with clay/ochre? matrix
(mainly grenschlst pulp?); dusky yellow green SGY
5/2.
greenschist BRECCIAI of relatively large clasts
with clay/ochre? matrix ~wlth greenschist pulp);
light olive b~Dwn 5Y 4/6 and grey15h olive lOY
4/2.

greenschist BRECCIA with clay/ochre? matrix las
above); olive brown 5Y 4/6 t.o dark yellowish
brown 10YR 4/2.

(water struck) sloppy greenschist BRECCIA with
clay/ochre matrix; moderate olive brown 5Y 4/4 to
light. olive lOY 5/4. Pigmenting power Is leSE
than proper ochres but still qUite good.
Greenschist clasts are softened or fresh but not
oxidized.

greenschist BRECCIA with clay/ochre? matrix las
above) I dusky yellow 5Y 6/4 to 5Y 5/4.
greenschist/quartz/spongy quartz BRECCIA with
clay matrix; pale greyish orange 10YR 7/2.

greenschist/quartz BRECCIA with clay matrlxl
greyish orange pink 5YR 7/1, darker near base.

BRECCIA as above with peat stained clay matrix;
dark brownish 9rey 5YR 3/1.

I
I
I

Hole terminated in karst breccia at 11.5m.
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Auger Hole ..LI!. ~

Drilled 21!12/89; Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Logged by H. Shannon. Total depth 19.0m. Location
346603. 25mE, 5400468. 12mN; RL 184.35m.

..
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample From- to

JD5/1 0.0- 1.0

JD5/2 1.0- 2.5

JD5!3 2.5- 3.7
3.7- 4.0

JD5/4 4.0- 5.0

5~O- 5.5

JL'5!S 5.S- 7.0

JD5!6 7.0- 8.5

JD5/7 8.S-10.0

JD5/8 10.0-11.3

11.3-11.5

JD5/9 11.5-13.0

JD5/10 13.0-14.0
14.0-14.5

JDS!ll 14.S-16.0

Desc: .... iption

reworked OCHRE with clastsl dark yellowish orange
10YR 6/6 •

reworked OCHRE with clasts; brownish orange 10YR
5/6.

reworked OCHRE; drab yellowish orange 10YR 5!6
reworked OCHRE; yellowish orange 10YR 6!7.

reworked OCHRE with clasts mostly spongy
quartzite (e~ siliceous magnesite recl,'; dark
yellowish orange 10YR 6/6.
reworked OCHRE as above, yellowish brown 10YR
5/6.

reworked OCHRE as above; dark yellowish orange
10YR 6/6 to yellowish brown 10YR 5/6.

reworked OCHRE with clasts; light brown SYR 6!4
to dark yellowish orange 10YR 6/6 dispersing to
10YR 6!7.

OCHRE with relict textures after magnesite; mass
colour moderate brown 10YR 4/4 to moderate
yellowish brown 10YR 5/4 dispersing to strong
dark yellowish orange 10YR S/8.

OCHRE as above; strong dark yellowish orange 10YR
5/8.
GREENSCHIST and TALC {boulder?!; light bluish
grey SB 7/1, yellowish grey 5Y 8/1 and medium
bluish grey SB 5/1; not sampled.

(wet sample! greenschist BRECCIA with clay/ochre
matrix; yellowish brown 10YR 516.

as above
reworked OCHRE With clasts; yellowish brown 10YR
5/7.

reworked? OCHRE, almost free of grit, sloppyl
strong dark yellowish orange 10YR 6/8.



..-
I
I
I

JD5/12 16.0-17.5

JD5/13 17.5-19.0

123036
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reworked OCHRE with 9reenschlst cla£t~; dispersed
~olour 1ark yellowish orange 10YR 6/7.

reworl{ed OCHRE as above; mass. colour- moderate
yellowish brown 10YR 5/5, 11sperse1 ~olour 1ark
yellowish orange 10YR 6/7.

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

Hole terminate1 In o~hre ri~h karst till at 19.0m.
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AUger Hole JJl a

Drilled 6/1/90; Driller T. Lodge: stacpoole's, Launceston, L09ged by
H. Shannon. Total depth 31.0m. Location 346642.41mE, 5400555.07mN; RL
162.54m.

I Sample From- to Description

JD616 7.0- 7.5

7.5- 8.5

JD6/7 8.5-10.0

JD6/8 10.0-11.5

JD6/9 11.5-13.0

JD6/10 13.0-1'1.3

JD6/11 1'1.3-15.2

3D6/12 15.2-16.0

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

JD6/1

JD6/2

JD6/3

JD6/'1

JD6/5

0.0- 1.0

1.0- 2.5

2.5- 3.2

3.7- '1.0

4.0- 5.0

5.0- 5.5

5.5- 7.0

quartz/greenschist BRECCIA with minor charcoal,
In clay matrix; drab yellowish orange 10YR
6/5-7/5.

quartz/greenschist BRECCIA with clay/ochre
matrix; clasts to lcmr dark yellowish orange lOYR
6/5-6/7, t~ace charcoal.

reworked OCHRE; dark yellowish orange 10YR 6/7
and BRECCIA, 35 above; mo~er3te y~11DW15h brown
10YR 5/5.
BRECCIA, as above; moderate yellowish brown 10YR
5/5.

greenschist BRECCIA With clay/ochre matriX;
moderate yellowish brown 10YR 5/5.
sloppy reworked OCHRE With clasts, brownish
orange 10YR 5/7.

BRECCIA with clay/ochre matrix grading to
reworked OCHRE dark yellowish orange 10YR 6/6.

BRECCIA with clay/ochre matrix; dark yellowish
orange 10YR 6/7.
OCHRE with relict magnesite texture; Etrong dark
yellowish orange 10YR 6/6.

OCHRE 35 above; 1ispersed colour 10YR 618, maE~

colour darker and browner.

OCHRE as acove; 1ieperse1 colour 10YR 6!Sr masE
colour darker and browner

OCHRE 35 above 1ieperse1 colour lQYR 6!8f mass
colour darker and browner with minor
9reenschl5t.
a5 above; dark yellowish orange.

OCHRE a5 above; darl' yelloliish orange.

greenschist BRECCIA, with claylochre matrix,
moderate yellowl5h brown 10YR 5/'1



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

J06/14 17.0-16.0

106/15 16.0-19.0

J06/16 19.0-20.0

J06/17 20.0-21.0

J06/16 21. 0-21. 2
21.2-22.0

1D6/19 22.0-23.0

JD6/20 23.0-2'1.0

JD6/21 2'1.0-25.0

JD6/22 25.0-26.0

J06/23 26.0-26.0

JD6/2<l 26.0-31.0

End hole.

j " r I' n "'" "-' \j ,} ()
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sloppy rewQrl~e1 OCHRE, few green5chiet C13EtS'
dark yellowish orange 10YR 6/8

as above.

35 above, (talc schist clasts commen!, maE5
colour mOderate yellowish brown dispersing to
dark yellowish orange, lOYR 6/6.

reworked OCHRE With 9reenschist Clasts, dark
yellowish orange 10YR 5/7 dispersin9 to 10YR
SIS.

greenschist BRECCIA .Iith OCHRE matrix; ma..s
colour 10YR 5/6 dispersing to 10YR SIB.

as above
greenschist BRECCIA with matrixl pale yellowish
bro.m 10YR 6/2.

greenschist BRECCIA With ochre matrix; dark
yellowish brown 10YR 3/2.

OCHREI dark yellowish brown IDYR 3/2. (most of
the sample lost due to water'.

OCHRE; mottled including (chocolate) dark
yellowish brown 10YR 3/2; dark yellowish orange
10YR 6/81 orange brown 5YR 6/S with relict
magnesite t@xture. Poor recovery awing to water.

OCHRE; dark yellowish brown (chocolate) 10YR 312
relict magne£lte texture; poor recovery.

OCHRE; dark yellowish brown (chocolate' 10YR 3/2
and greenschist BRECCIA with clay matrix at base;
clasts to 4cm., poor recovery.

OCHRE' strong brownish orange 7YR 'lIS, poor
sample OWing to ~Iater, possibly 5crapin9s from 3
little higher In the hole are inCluded.



I
I
I
I
I
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Auger hole ;[JI. Z

Drille1 9/1/90 ~ommen~ing 8.45am by T. Lo1ge. Sta~poole'e,

Laun~eeton. Logged by H. Shannon. Total depth 13.5 metres. Lo~ation

346644. 11mE, 5400543.09mN; RL 184.16m.

I Sample From- to Description

End Hole.

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

JD7/1

J07/2

J07/3

J07/4

J07/5

J07/6

JD7/7

JD7/8

0.0- 0.5

0.5- 1.0

1.0- 2.5

2.5- 3.6

3.6- 4.0

4.0- 5.5

5.5- 8.5

8.5-11.5

i1.5-13.5

SOIL, not eample1.

CLAY with ~laete; dull yellowish brown 10YR 5!4
and dark yellowieh orange 10YR 6/61 ~Iaete

include quartz and charcoal.

1ull yellow orange 10YR 5/6 CLAY/OCHRE with
~la5ts In~ludlng Quartz; diepersing to 10YR 6!6.

as a.bove.

CLAY/OCHRE .,ith ~Iaetel 1ark yellowish orange
10YR 6/6.

peat stalne1 CLAY with greens~hist ~laste, 1ark
brownish grey 5YR 3/1; towards base brownish
bla~k 5YR 2/1 with ~ an1 woo1y plant remains.

peaty CLAY as above; from 8.0 fibrous plant
remains commen. Mass colour light olive grey ~y

5/2 1isperEing to dusJ:y clive yellow SY 5/4.

peat stained CLAY with greenschiet claets and
minor PEAT with woo~y!+ibrDu5 plant rem~lnEJ

colours as above (water £truck).

as above but more cla5ts 3n~ less peat.
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Auger Hole 1Jl §

Drilled 9/1/90; Driller T. Lodge: Stacpoole's, Launceston. Logged by
M. Whitty. Total depth 8.3m. Location 346640.56mE, 5400531.52mN; RL
185.61m,

I
I

Sample Fr-om- to

JD8ft 0.0- l.0

JD8f2 1.0- 2.5

JD8f3 2.5- 3.8
3.8- 4,0

JDBf4 4.0- 5.5

JDBf5 5.5- 7.0

Description

CLAY, dark yellowish orange 10 YR 6/6 mixed With
grey sandy CLAY.

CLAY, yellowish grey 5Y 7/2.

as abC'JEt.

CLAY/OCHRE?; dark yellowish orange IOYR 6/6.

CLAYfOCHRE?, dark yellOWish orange 10YR 6/6 with
peat clasts. more CD99Y~

CLAYfOCHRE?, dark yellowish orange IOYR 6/6 with
sandstone and peat claets merging to greyish
olive 10 YR 4/2.

I JD8f6 7.0- 8.5 CLAY/OCHRE?, samples becoming water saturated.
Dusky yellow 5Y 6f4.

I
I
I
I
I
I
I
I
I

8.5-11.3

Hole abandoned.

Cavity struck, drill rods dropping through open
space of 2.8 metres to hard bottom, plentifUl
water and unable to retain sample. lThe bottom Is
probably magnesite rock - ed.l.
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Dr111e1 9!1/90, commencing 2.10pm.
Drille3 by T.Lod3e, Stacpoole'5, Launce5ton. Logged by M. Whitty.
Total depth 5.5 metre~. Location 3~6635.87mE, 5400521.33mNI RL
187.l1m.

Sample Fr'om- to

JD9!1 0.0- 1.0

JD9!2 1.0- 2.5

Desc:r1ptiOYla

MUD.

CLAY,'OCHRE 111th cla~t~; ~ark ~el1oNi5h or~nge

10YR 6!6 to dU5ky brown SYR 2!2.

..

I

JD9'3

JD9!4

2.5- 4.0

4.0- 5.5

OCHRE with Cl~5t~, sloppy; 1uslty bro~'n 5YR 2/2.
(ochre falling from aUger due to I~ater) .

OCHRE, 1usky brown as above, loose blocky qU3rtz
!probably magnesite, ea.) has ~~maged auger,
unable to gain further penetration.

I
I
I
I
I
I
I
I
I
I

Hole aban30ne3.



Auger Hole ~ AQ.
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rrilled on 9/1!90, commencing 3.0Spm ~y T. Lo1ge; St3cpoole'E,
L~unce5ton. Logged by M. Whitty ~nd H. Shannon !2.5-5.31. Total depth
S.3m. Loc~tlon 3Q6629.9QmE. 5QOOSll.23mN; RL 189.82m.

Sample From- to Description.

Hard M~gne5ite on bottom; hole complete.

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

JDIO!l

JDIO!2

JDIO!3

JDIO/Q

0.0- 1.0

1.0- 2.5

2.5- Q.O

4.0- 5.3

friable grer SAND.

OCHRE; brecciated. dark Yellowl5h orange 10YR 6!6
mixeofj "lith mU1.

sandy OCHRE, with quartz and limonite cla~t5;

moderate yello'11sh brown lOYR 5/4.

OCHRE; moderate yellowl5h brown IDYR 5!6. At ba5e
har1 with ~i5a99reg3te1 magne~ite silt; orange
grey lOYR 7/4. Acid te5t proved carbonate.
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Auger hale ~ Ll.

Drilled on 9/1!90 commencing q.l~pm. Driller T. Ledge; st~cpDole'5,

Launceston. Lagged by H. Shannon. Total depth 7.1 metres. Location
346625. 88mE, 5400506. 19mN; RL 190.44m.

Sample From- to Descriptlon.

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

JOll/1

JDl1.'2

J D1 L'3

JOl1/'1

J011/5

JD1!/6

JD 11/7

J011/8

End hole.

0.0- 1.5

1.5- 2.5

2.5- 3.5

3.5- 4.0

4.0- 5.0

5.0- 5.5

5.5- 7.0

7.0- 7.1

BAND, pinkish grey SYR 8/1.

sandy CLAY/OCHRE; mottled dark yellowish orange
lOVR 6/6, greyieh orange 10YR 7!~ and 13rl~

yellowish brown 10YR 4/2.

sandy OCHRE ~11th cla5t~, )'ello~lieh hrcwn lQYR
5/4.

OCHRE?, very dark yellowish brown 10YR 3/2 to
du~ky yello\-J brown 10 YR 212, ~cDuld be- pea.ty
clay}.

OCHRE, mo1er3te yellowish broHn JOYR q!2 and 13rk
yellowish orange 10YR 5/S with yellowish black,
so+t ·concretion5- of pe3t.

OCHRE?, H~hocolate and black- dU5ky yellowish
brown 10YR 2/2 (could be peaty clay).

reworked OCHRE; dark yellowish brown 10YR 4/2,
with small cla~t5 and a block of chocolate ochre
or peat.

OCHRE,very 1ar~ yellowish brown lOYR 3/2 merging
to dlaggregated and hydrated? MA5NESITE; pale
yel]owiEh oran3e 10YR B!6 at ~3se. Hard at
bcttDm~ ~ma.gne!!ite~. Acid te!::t proved carbonate.



•
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Drllle1 10/1/90. Driller T. Lo~ge, Stacpoole's, Launceston. Logge~ by
H. Shannon. Total depth 14.5 metres, Location 346622. 45mE,
5400501. limN; RL 190.37m.

Too much water, unable tD r-eta-in 53,mple,hcle abanljonelj (probabl)'
close to bottoming on magne£lte'_

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

Sample From- to

JD12/1 0.0- 1.0

JDI2/2 1.0- 2.5

JDI2/3 2.5- 4.0

JD12/4 4.0- 5.5

JDI2/5 5.5- 7.0

JDI2/6 7.0- 8.5

3012/7 8.5-10.0

JD12/8 10.0-11,5

JDI2/9 11.5-13.0

JD12/10 13.0-14.5

Description.

quartz GRAVEL over .,eathered GREENSCHIST In
clay.

actinolite GREENSCHIST, weathere~ and soft, dusky
yellow green 5GY 5/2 and greyish green lOGY 5/2,

(weathered greenschist or) pulp/clay matrix
greenschist BRECCIA, small clasts only with
compaction foliation. At top matrix 15 mo1erate
yellowish brown 10YR 5/41 remainder dusky yellow
5Y 6/4, and yellowish grey 5Y 7/2. The clasts are
all 3reyish green lOGY 5/2.

greenschist BRECCIA with clay matrix, 2Y 5f4
yellowish brown.

greenschist BRECCIA with clay matrix 35 abDV~

3radln3 to 3reenschlst BRECCIA with claylochre
matrix from 6.5m, 2Y 5/6.

3reenschlst BRECCIA with clayey ochre matrix 3Y
5/6 dlspersin3 to 2Y 5f8.

claylochre matrix 3reenschlst BRECCIA, 2Y 6/6.

greenschist BRECCIA with peaty clay/sand matrix
or possibly ochre lumber). Dusky yellowish brown
10YR 2f2 dispersing to pale yellowish brown 10YR
6/2 to IOYR 6/4.

matrix supported BRECCIA 3radlng to cemented
SAND; sparse 3reenschlst clasts with
peatfclayfsand matrix but no recognizable organic
remains; black N I. Lar3e White 50ft clast at
base (decomposed MAGNESITEI.

as above dlspersln3 to olive black 5Y 2/1.
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Auger hole lR ~.

Drilled 10/1/90 start 1.30pm. Drilled by T. Lodge, Sta~pooles,

Laun~eston. Logged by M. Whitty. Total depth 8.3 metres.

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

Sample From- to

JD13/1 0.0- 1.0

JD13/2 1. 0- 2.5

JD13/3 2.5- 4.0

JD13/4 4.0- 5.5

JD13/5 5.5- 7.0

JDl3/6 7.0- 8.5

JD13/7 8.5-10.0

JD13/8 10.0-11.5

JD13/9 11.5-13.0

JDl3/10 13.0-14.5

JD13/11 14.5-16.0

JD13/12 16.0-17.5

JD13/13 17.5-19.0

End hole.

Des~rlptiDn

SAND.

blo~ky TALC ro~k in sand.

Sandy dry ground GREENSCHIST ~boulder?).

BRECCIA (greens~hist/tal~) with dark yellowish
orange OCHRE 10YR 6/6.

BRECCIA and friable GREENSCHIST.

BRECCIA and, friable brown clay with clasts of
Fe-ox. No o~hre.

OCHRE, moderate brown 5YR 4/4 with greenschist
~lasts.

BRECCIA, ~lay to ochre, moderate yellow brown
10YR 5/4. No greenschist.

friable BRECCIA(greens~hlst!talc!1greyish brown
5YR 3/2.

matrix supported BRECCIA of greens~hlst ~last5 In
ochre matrix; dark yellowish orange ochre 10YR
6/6.

as a.bove.

as above J then back intD water lQ9ge~

GREENSCHIST.

Too much water, unable to retain sample.



I
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Au94tr ho I.. .lII. ll.

Drilled 11/1/90 commenced 8.40am. DrIller b~ T. Lodge, Stacpoole's,
Launceston. Logged by M. Whitty. Total depth 22 metres. Location
346631.19mE, 5400480, 46mNj RL 193.9Sm.

JDlq/14 19.0-20.05 as above.

I
I
I
I
I
I
I
I
I
I
I

Sample From- to

JDl'1/1 0.0- 1.0

JD14/2 1. 0- 2.5

JD14/3 2.5- 4.0

JD14/'1 '1.0- 5.5

JDlq/5 5.5- :".0

J1'lql6 ?~O- 8.5

JDlql7 8.5-10.0

JDlq/8 10.0-11.5

JD14/9 11.5-13.0

JDlq/l0 13.0-1'1.5

JD14/11 14.5-16.0

JD14/12 16.0-17.5

JDlq/13 17.5-19.0

Description.

san<l~ OCHRE.

sandy OCHRE 10YR 6/3 and 10YR 5/6 all mIxed ~ith

triable and light gr ....nschist.

as above.

actinolite SCHIST, triabl .. and light, greyish
green 59 5/2.

as above.

greenEchi5t BRECCIA, clay matrix; yellow grey 3Y
6/2 trace ochre.

greenschist BRECCIA 2Y 6/'1 light and triable.

as above merging to moderate bro~n CLAY/OCHRE
5YR '1/'1,

brecciated GREENSCHIST recovered as lightweight
brown cla~ SYR 4/4.

as: a.bove

OCHRE, wet, yello... ish orange 10YR 6/6.

OCHRE, good dark yello~/orange 10YR 6/6.

OCHRE as above becoming more pure and pronounced
in colour.

I
I
I
I
-

J1'I4/15 20.05-22.0 actinolite GREENSCHIST, ... aterlogg.. d.

Hole terminated.
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I AUge~ hole ~ ~.

I
Vrflle1 11/1!90 cDmmen~in9 1.30pm. Driller T. LD~ge, Stacpool.' s ,
Launce5ton. L09ged by M. Whitty. and H. Shannon (13.0-17.0mJ Total
depth 17 metres. Location 346643.09mE, 5400474.81mN, RL 197.59m.

I
I
I
I
I
I
I

Sample Frcm- to

J015/1 0.0- 1.0

J015/2 1. 0- 2.5

J015/3 2.5- 4.0

J015/4 4.0- 5.5

J015/5 5.5- 7.0

J015/6 7.0- 8.5

J015/7 8.5-10.0

Description.

SAND.

red CLAY 9radln9 to 119ht friable (actinolite)
GREENSCHIST.

loose dry friable actinolite GREENSCHIST.

as above, (traces of clay/ochre, 10YR 6/6J.

BRECCIA with clay/ochre matrix and clasts of
9reenschistl 9reylsh orange 10YR 7/4.

BRECCIA with clay/ochre matrix; dusky yellow 5Y
6/4 with some brl9ht orange clay.

moderate yellow brown OCHRE 10YR 5/4, with
clasts and tr~ce5 of bright orange clay as
a.bo\}e.

I
JD15/8 10.0-11.5 35 above but ~Iith more green~chl5t C135ts

( 5 amp 1e d. r)', f r 1 ab 1e) •

JD15/12 16.0-17.0

17.0

J015/10 13.0-14.5

J015/11 14.5-15.7
15.7-16.0

as above cut more greenschist.

talcy greenschist BRECCIA t'Ij th cl.:l)' m3tri':t d3.rl~

yellowish brD~,n 10YR 412.

Ha~d at base with traces of diEintegrated
MAGNESI TE s I I to

BRECCIA as above, yellOWish bro.,n 10YR 5/2
greenschi5t BRECCIA with clay!ochre matrix lOYR
5/4, moder3te yellow brown.

ochre matrix 9reenschlst BRECCIA and OCHRE
dlspersln9 to dark yellowish orange 10YR 5/7.

11.5-13.0JD15/9

I
I

I

I
I Hole complete.

I
I
•
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Auger hole ~ lA.

Drilled by T. Lod~e, Stacpoole'~, Launceston. Lo~~ed by H. Shannon.
Total depth 14 metre5. Location 346654.09mE, 5400467. 67mNI RL
201.17m.

Hole complete.

..
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample

JD16/1

JD16/2

JD16/3

JD16/4

JD16/5

JD16/6

JD16/7

JD16/8

From- to

0.0- 1.0

1 .1)- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-14.0

14.0

Description.

SANDI 5YR 8/1 plnkl5h ~rey.

SAND, ~radln~ to ~andy OCHRE and ~ome clasts ot
weathered ~reen5chl5tl 5tron~ moderate brown 5YR
5/8.

SAND with lar~er vein quartz clasts; greyish
oran~e 10YR 7/4.

SAND with quartz clasts to lcml dark yellowish
oran~e 10YR 6!6 to pale yellow 5Y 7!4.

SAND with larger quartz clast51 mottled
yellowish grey 5Y 8/1 and ~reylsh oran~e 10YR
7/4.

wet mottled SAND with quartz clasts, ",hlte N 9
to pale yellowish orange 10YR 8/6.

SAND as above, yelloolish ~rey 3Y 7/2.

peat stained SAND with quartz clasts, poor
recovery ~ue to w3ter, dU5ky yellowieh brown
10YR 3/2 with patches ot yellowish ~rey 3Y 7/2.

hard bottom; last material djsa~~re~ated

MAGNESITE silt (carbonates confirmed with
acilj~.
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Drilled by M. Whitty. Logged by H.Sh3nnon. Tot31 depth 9.' metres.
Drilled on 12/1/90 commencing 8.50am. Location 346661.71mE,
5400458.59mN; RL 202.91m.

I
I
I
I
I
I
I
I

Sample

JD17/1

JD17/2

JD17/3

JD17/4

JD17/5

JD17/6

JD17/7

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5- 9.7

Description

SAND with qU3rtz cl3sts to 5mm.; mottled greyish
yellow 5Y 5/4, yellowish grey 5Y 7/2, pale
yellowish brown 10YR 6/2 and greyish orange pink
5YR 7/2.

fine SAND as above, pale yellow 2Y 8/6.

fine SAND with quartz clasts to 1.Scm.' pale
yellow 2Y 8/6, yellowish grey 2Y 8/1.

fine SAND With abundant quartz clasts to Scm.;
p3le yellow 5Y 8/4 to yellowish grey 2Y 8/1.

fine SAND With quartz clasts; mostly white N 9
(contamin.ate':i} .

PEAT; brownish black 5YR 2/1 with quartz clasts
at top.

PEAT with quartz and fresh magnesite rock clasts
to Scm. Hard drilling for last metre to hard
bottom With decomposed MAGNESITE rind.

I
I
I
I
I
I
I
-

Hole complete.
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~rliled by M. Whitty. Logged by H.Shannon. Total depth 13 metres.
Drilled on 12/1/90 commencing 11.15am. Location 346669. 22mE,
5400449. 92mNI RL 202.62m.

lD18/1 0.0- 1.0 SAND; pale yello,.. 2Y 8!4 \'11th spongy quartz and
milky vein quartz clasts.

lD18/2 1. 0- 2.5 SAND; pale yello", 2Y 8!2.

lD18/3 2.5- 4.0 SANDI yellow with quartz clasts 2Y 7/5.

lD18/4 4.0- 5.5 SAN~; pale yello,. as above.

lD18/5 5.5- 6.0 as above.
6.0- 7.0 SAN~I white N 9.

lD18/6 7.0- 8.5 white SAND as above (some contamination of
sample' .

I
I
I
I
I
I
I
I
I

Sample

lD18/7

JD18/8

JD18/9

From- to

8.5- 9.'5

9.5-10.0

10.0-11.'5

11.'5-13.0

13.0

Description

SAND grading to sandy ochre; strong dark
yellowish orange 10YR 6/7.

sandy OCHRE, dark yellowish brown. PEAT with
clasts at base of sample.

PEAT above peat impregnated SAND with clastsl
olive grey 5Y 4!1.

(poor recovery) inclUdes PEAT from bottom;
brownish black '5YR 2!1.

PEAT, soft and boggy. implied by the drill stem
sinking un1er Its own weight while changing
rods, unable to continue.

I
I
I
I
I

Hole abandoned.
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Auger hole ~ ~.

Drllle1 by T. Lo1se, Stacpoole, Launceston. Losse~ by H. Shannon.
Total ~epth 25 metres. Drilled on 15/1/90 startlns 9.15am. Location
346679. 97mE, 5400436. 42mN; 199.95m.

Sample FrDm- to Description

JD19/1 0.0- 1.3 SOIL gra11ng to BRECCIA With clay/ochre matrix,
greyish brown 5Y 3/2 then reworked ochre with
clasts; moderate brown 5YR 3/4.

JD19/2 1.3- 2.5 reworked OCHRE With clasts; ~ark yellowish
orange 10YR 6/7

JD19/3 2.5- 3.8 reworked OCHRE as above With clasts of quartz
and greenschist iOYR 6!7.

I
I

JD19/4 3.8- 4.0
4.0- 4.5

talcy GREENSCHIST' light bluish grey 5B 7!1
light olive grey 5Y 5!2 greenschist BRECCIA With
greenschist pulp/clay matrix.
light olive grey 5Y 5!2 greenschist BRECCIA with
clay matrix.

I
JD19/5 5.5- 7.0 greenschist BRECCIA 5Y 5/2 with some CLAY/OCHRE,

yellowish brown 2Y 5/4. At base pale .brown 5YR
5/2.

I
JD19!6 7.0- 8.5 greenschist BRECCIA as above; some large

bloc:ks?

JD19/8 11.0-11.5

JD19/10 13.0-14.0

JD19/9 11.5-13.0

JD19!11 14.0-14.7

as above, not sample~

reworke~ OCHRE as above 10YR 5!8.

reworked OCHRE; strong yellowish brown IOYR
5/8.

greyish olive green 2Y 5/2 greenschist BRECCIA;
clasts to 0.5cm.

sreensC:hlst/quartz BRECCIA with c:lay!oc:hre
matrix; brown1~h orange 10YR 5/6 (contaminate1
samp leI.

greenschist BRECCIA with clay!ochre matrix; 1arl:
yellowish orange 10YR 6/6. At base reworked
OCHRE strong yellowish brown iOYR 5!8.

8.5-10.0

10.0-11.0

JD19/7

I
I

I

I
I
I
I
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I
I
I
I
I
I
I

3D19/12 1~.7-16.C

3D19/13 16.0-17.0

JDI9/1~ 17.0-18.0

3D19/15 18.0-19.0

3D19/16 19.0-20.0

3D19/17 20.0-21-0

3D19/18 21.0-22.0

3D19/19 22.0-23.0

3D19/20 23.0-23.8

3D19/21 23.8-2~.6

3D19/22 2~.6-25.0

End Hole.

123112
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reworked OCHRE 5andy In lower half, wet at base;
dark yellowIsh brown 10YR 3/2 wIth moderate
yellowIsh brown 10YR 3/~.

sandy clay/ochre matrix gr@enEthlst/quartz
BRECCIA, dark yellowIsh brown 10YR ~/2.

reworked OCHRE gradIng to ochre matrix
greenschIst BRECCIA; strong yellOWish brown 10YR
5/7.

greenschist BRECCIA wIth clayey clay/ochre
matrix, dark yellowish brown 10YR ~/2 to
yellowish brown 10YR 6/~.

greenschist BRCCIA with clay matriX, (dark
possibly peaty); olive grey 5Y 3/2 dIspersing to
olive brown 3Y ~/2.

greenschist BRECCIA grading to MUD With clasts,
olive grey 5Y ~/2.

peat Impregnated OCHRE? or peaty CLAY? With
traces of bedding, no larg@r clasts; olive black
5Y 2/1 dIspersing to olive grey 5Y ~/2, some
smears of sIlt, pinkIsh grey 5YR 8/1 possibly
disa99regated magnesite or quartz 5an1. with
talc flakes.

reworked "dark chocolate" OCHRE wIth greenschist
clasts and talc ~pos5tbly pe~t stained); olive
black 5Y 2/1 dispersing to olive grey 5Y ~/2,

InorganIc dark colour seems more likely In thIs
sample.

as above.

as above, more compact.

pebbly reworked OCHRE? some clasts to 2cm,
MAGNESITE?
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Auger hole 1» 22.

~rilled 20/2/90 commencing 8.45am. Driller T. Lodge and R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 24.0
metres. Location 346612.82mE, 5400586. 82mN, RL 178.19m.

J~20/2 1. 0- 2.5

JD20/3 2.5- 3.2
3.2- 4.0

J020/4 4.0- 4.5
4.5- 5.5

JD20/5.1 5.5- 6.5

J~20/5.2 6.5- 7.0

JD20/11 14.5-16.0

JD20/10 13.0-14.5

J020/9 11.5-13.0

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

Sample

J~20/1

J020/6

J~20/7

3020/8

From- to

0.0- 1.0

7.0- 8.5

8.5-10.0

10.0-11.5

Description

sandy CLAY .,Ith quartz gra'lel clasts; bro"mlsh
grey 7YR 4/2.

peaty CLAY and quartz/greenschist BRECCIA with
clay matrix; 5YR 4/1 brownish grey.

as above-.
muddy, reworked OCHRE with clasts
greenschist/quartz; light olive brown 3Y 5/4.

as above.
muddy reworked OCHRE with 5~ clasts 2Y 6/6
yellowish olive.

muddy, reworked OCHRE with 5~ clasts; light
olive brown 3Y 5/4 to yellowish olive 2Y 6/6.

mUddy, reworked OCHRE grading to sandy OCHRE;
olive brown 2Y 4/4 to yellowish olive 2Y 6/6
dispersing to 2Y 6/8.

reworked OCHRE with clasts 5%, some sandy OCHRE;
(orange) yellow lY 6/6 mass colour dispersing to
lY 6/8.

reworked OCHRE as above over reworked OCHRE with
quartz clasts 10% to lcm; yelloWish orange 10YR
6/8 dispersing to 10YR 6/10.

as above; 9YR 6/7 dispersing to 9YR 6/9.

sandy, reworked OCHRE With quartz clasts 10%;
yellowish orange 10YR 6/6 dispersing to 10YR
6/8.

sandy reworked OCHRE with clasts 5~; yellowish
orange 9YR 6/6 dispersing to 9YR 6/8 (a little
darker than 6).

reworked OCHRE as above I 9YR 6/7, dispersed
colour 9YR 6/9 (a little darker than 6).



i
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I
I
I
I
I
I
I
I
I
I

J020/12 16.0-17.0

J020/13 17.0-16.0

J020/14 16.0-19.0

JD20/15 19.0-20.0

JD20/16 20.0-21.0

JD20/17 21.0-22.0

JD20/18 22.0-24.0

End hole.

123114
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5loppy, rework~1 OCHRE with clasts 20% 1isperEe1
colour 10YR 6/8 yellcwiEh orange.

sloppy, reworked OCHRE with quartz clasts to
lcm, 15%; dispersed cOlour 10YR 6/10 'lellowish
orange.

sloppy, reworked OCHRE, quartz clasts 20%;
dispersed colour 10YR 5/10. At base OCHRE with
relict magnesite texture. 6YR 5/10 orange brown
dispersing to 8YR 6/10 orange.

reworked OCHRE with clasts, grading to ochre
matrix BRECCIA, clasts 30% dispersed colour 10YR
6/10 yellowish orange.

as above dispersed ~olaur yellowish orange 10YR
6/10, (a little brighter than above).

poor recovery Included OCHRE with relict texture
after magnesite, disperses to 9YR 6/10,
contaminated with r@worked ochre.

poor recovery as above, hard bottom at 2~.Om.

possibly MAGNESITE.
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AUge r HDI .. J.l;. .1

Drilled 11!12!89; Drillers T. LD1Se, J. Walker: Stacpoole'5,
Launceston. LoSSed by H.Shannon. Total depth 19.0m. Location
346620. 33mE, 5400452. 26mN; RL 186.99m.

I
I
I
I
I
I
I

Sample Fram- to

Jel/1 0.0- 1.5

JC I /2 1. '5- 2.?

JC1!3 2.7- 3.2

JC1/4 3.2- 4.0

JCl !5 4.0- 4.5

JC1!6 4.5- 6.0

Description

CLAY.'OCHRE, d3.r-I~ yellol'lish or3.nge. lOYR 6/7
mottled near base.

CLAY/OCHRE; ~3rk yellow15h or3.nge 10YR 6!7~

CLAY!OCHRE; dark yellowl~h orange 10YR 6/6, with
soft weathered greenschist clasts.

darl, yellowish oranse OCHRE, a~ above.

dull yellowish brown OCHRE, 10YR 5!4, with sott
talc schist cla~ts.

CLAY!OCHRE with weathered green~chi5t clasts,
pale greyish orange 10YR 7/4 (doe~ not pigment
we J 1 , •

JC1!12 12.0-13.5

I
I
I
I
I
I
I

JC1I?

JCl !8

JC1!9

Jelll0

JC1!11

6.0- 7.5

7.5- 8.5

8.5- 9.0

9.0-10.5

10.5-12.0

dull yellowish brown CLAY/OCHRE, 10YR 6/5 (as
abovel.

dark srey/sh brown CLAY!OCHRE, 10YP. 4/4 (as
above); al50 some brownish orange OCHRE.

yellowieh brown to yellowi5h orange OCHRE,
di~per5ed colour 10YR 6/8 lp/gments weIll.

mo1erate yellowish brown OCHRE, 10YR 4!4
di~per5lng to 10YR 6/6, with small ~chi5t

cla~t=.

(water $truck~ wet ye)lowi~h brown OCHRE, 10YR
5/6, With minor ~chtst clasts, at base orange
brown. disperses to d~rk yellowish orange 10YR
6/7.

~ark yellowish orange JDYR 6/6 to moderate
yellowish brown 10YR 5/4 OCHRE, with ~chl5t

clasts; 1iEp~r~in9 to dark yellowl$h orange lOYR
6/7.

I
I
-

JC1/13 13.5-15.0 a.s above.



I
I
I
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Hole terminated in och~e at u19.S H m. (A calibration error ai~~ O.~ m
to the sample depths I.e. 19.5m=19.0m true depth.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
..

JCl!IQ 15.0-16.5

Jel/15 16.5-18.0

JCl!16 18.0-19.0

as above.

3S above.

3S 3bove gr3dlng to p31e yellowish brown 10YR
6/4, very wet at base. about to lo~e sample.



I
iI

I
I
I
I
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Drilled 12/12/89; Drillers T. Lodge, J. Walker: Stacpoole's,
Launceston. Logged by H. Shannon and M. Hhitty !2.5-14.5). Total
depth 19.0m. Location 346616.00mE, 5400456. 21mNI RL 187.04m.

Hole terminated In breccia? 19.0m.

note: Relative to the pre~iou5 hole colours were 1rab ~Iith ambiguous
clay rich transported Dchre5 commen grading towards green£chi£t
breccia.

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

Sample From- to

JC2/1 0.0- 1.0

JC2/2 1. 0- 2.5

JC2/3 2.5- 4.0

JC2/4 4.0- 5.5

JC2f5 5.5- 7.0

JC2/6 7.0- 8.5

JC2/7 8.5-10.0

JC2/8 10.0-11.5

JC2/9 11. 5-13. 0

JC2/10 13.0-14.5

JC2/11 14.5-16.0

JC2!12 16.0-17.0
17.0-17.5

JC2'13 17.5-18.9

JC2/14 18.9-19.0

Description

CLAY/OCHRE with 50ft weathered green5~ht5t

clasts, yellowish brown, 10YR 6/4.

CLAY/OCHRE; moderate yellowish brown 10YR 5/4.

no record

no record

re1 brown )oD5e dry clay running to red OCHRE.

red OCHRE, lOR 3/4?

red OCHRE, lOR 3/4 dark reddish brown.

OCHRE, friable, moderate yellowish brown 10YR
5/4.

OCHRE, friable, dark yellowleh brown 10YR 4!~.

OCHRE, ~Iet dark yellol.ish orange, IOYR 6/4.

OCHRE, some E~n1YJ moderate yellowish brcHn. 10YR
5/4.

OCHRE, 5an1y "mu11 y M yello'11~h orange lOYR 6/~.

OCHRE, with detectable 9reenechist cla£ts,
greyish orange 10YR 7!4.

OCHRE, dispersing to dark yellowish orange 10YR
6/6 (mass colour moderate yellowish brown 10YR
5/4) •

greenschist BRECCIA? Chips of soft green and
weathered pink and brown greenschist.
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Drllle1 12!12/891 Drillers T. Lo1ge, J. Walker: Statpoole's,
Launteston. Logged by H. Shannon. Total depth 19.0m. Lotation
3466l1.24mE, 540046Q.25mNI RL 186.65m.

I
I
I
I
I

Sample From- to

JC3/1 0.0- 1.0

JC3!2 1.0- 2.5

JC3/3 2.5- 3.5
3.5- 4.0

De5crlptlon

weathere1 GREENSCHIST (bouI1er?1 orange to
brown.

CLAY!OCHRE; 1ark yello.,lsh orange 10YR 6/7
mottled with Illuvlal clay, very pale orange 10YR
8/2. The sample 1isperses to a brighter yellowish
orange 10YR 6/8.

CLAY/OCHRE; 1ark yellowish orange 10YR 6/6.
BRECCIA~ weathered 9reenschist ~1~5t5 in
claY/Dchre matrix; mass colours yellowish brown
IDYR 5/2 with minor yellowish orange 10YR 6/6.
Disperses to mc1erate yellowish brown 10YR 5!q.

JC3/11 15.5-16.5

JC3/10 13.0-15.5

JC3!12 16.5-17.0

I
I
I
I
I
I
I
I
I
I
-

JC3/4

JCJ/5

JC3/6

JC3/7

JC3/8

JC3/9

4,0- :5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11.5

11.5-13.0

sandy OCHRE, dark yellowish brown 10YR 4/4 and
OCHRE, yelloNlsh brown 10YR 5/4 11"persing to a
(drabl dark yellowish orange 10YR 6/6.

OCHRE, with grit; mo1erate re11ish brown lOR 4/6
grading to moderate brown 5YR 5/4.

OCHRE, with weathered greensthlst tlasts, trumbly
sample; dark reddish brown lOR 3/4.

OCHRE, greyish brown 5YR 4/2.

OCHRE, trumbly sample; very dark red 5R 2/4.

OCHRE, very dark greyish re1 5R 3/2 11sperslng to
greyish red 5R 4/2; towards base wet sample
mottle1 with pale re111sh brown lOR 5/4.

OCHRE, greyish brown, 5YR 3/2 (thotolatel; at
base boulder? of weathered greenschist, greyish
red 5R 4/2.

OCHRE, some hard drilling, ~limonite se3m? clasts
recovered); greyish red 5R 4/2.

OCHRE with some sthlst clasts; 1usky re1 5R 4/4
grading to moderate red 5R 4/6 at base.



JC3/13 17.Q-18.0

123119
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OCHRE, (hard drilling) moderate re111sh brown lOR
4/4) •

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

JC3/14 18.0-18.8 OCHRE (har1 drilling) greyish brown 5YR 3/2.

Hole terminated In limonite cemented ochre at 18.8m.
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Drilled 13/12/89; Dril1er~ T. LD~ge, J. Walker: Stacpoole's,
Launceston. L09ged by H. Shannon. Total depth 19.0m. Location
34660?llmE, 5400463.S5mN; RL 184.35m.

Sample F~om- to Desc~lptlon

I

I
I

JC4/1

JC4/2

JC4/3

0.0- 1.0

1.0- 2.5

2.5- 4.0

CLAY/OCHRE Id~ab) da~k yello.,lsh o~ange 10YR
6/6.

CLAY/OCHRE, light o~ange brOlm 8YR 5/6? (b~i9hte~

than 10YR 5/6 and redde~).

BRECCIA, weathered greenschist tla5ts in
clay/och~e mat~lx? c~umbly sample\ ll9ht b~own

SYR 6/4.

Hole termlnate~ in ochre rewor'(ed and cont3minate1 with greenschist
detritus.

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

JC4/4 4.0- 5.2
5.2- 5.5

JC4!5 5.5- 6.2

6.2- 6.8

JC4/6 6.8- 8.5

JC4/? 8.5-10.0

JC4/8 10.0-11.5

JC4/9 11.5-13.0

JC4/10 13.0-14.5

JC4/ll 14.5-16.0

JC4/12 16.0-17.5

JC4/13 17.5-19.0

OCHRE, ll9ht orange brown 8YR 6/6
OCHRE, brownish o~ange IOYR 5/6.

CLAY ~weathered green~chl~t breccia?), pale
yellowish brown 10YR 6/2
CLAY, ~weathered green'!Eichist breccia?), greyish
red lOR 4/2.

CLAY/OCHRE, moderate reddish brown lOR 4/6.

CLAY/OCHRE, li9ht brown 7YR 5/6.

CLAY/OCHRE, moderate b~own 5YR 4/3?

clayey OCHRE, moderate brown 5YR 4/4.

(clayey) OCHRE, moderate brown, SYR 4/4.

(clayey) OCHRE .,Ith rocl, chips; moderate brown
5YR 4/4.

CLAY/OCHRE with '1e3thered greenschi5t clasts;
moderate reddish brown lOR 4/6.

as abDve?



I
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I AUger Hale K :i

Drilled 1~/12/89; Drillers T. Lodge, 1. Walker: Stacpaole's,
Launceston. Lagged by H. Shannon. Total depth 19.0m. Location
~46603.25mE, 5400468. 12mN; RL 184.~5m.

Sample From- to Description

1C5/1 0.0- 1.0 CLAY (drab~ darl: yellowish orange 10YR 6/S.

1C5/2 1. 0- 2.5 CLAY/OCHRE, dark yellowish ora.ng_ 10YR 6/6
grad i ng to pale reddish brDwn lOR 5/q.

1C5/3 2.5- 4.0 CLAY/OCHRE; reddish brown lOR 5/7.

1C5/4 4.0- 5.5 CLAY/OCHRE, reddish brown lOR 4/6.

1C5/5 5.5- 7.0 CLAY/OCHRE; darl< yellowish brown 10YR 4/2 and
moderate reddish brown lOR 4/6.

I
I
I
I
I
I
I
I

1C5/6

1C'5/7

1C'5 !7A

1C'5/7B

7.0- 8.5

8.5-10.0

8.5-10.0

8.'5-10.0

CLAY/OCHRE, moderate red 5R 4/6 (mass colour)
dispersing to pale reddish brown lOR 5/4; water
struck at base.

sloppy CLAY/OCHRE, reddish brown lOR 4/6.

ochre matrix BRECCIA, weathered greenschist
cla5ts to 3cm in clayey ochre; mo~erate red 5R
4/6.

ochre matrix BRECCIA as above; light brown 5YR
S/6.

I
I
I
I
I
I
I
-

Hole terminated In a karst breccia of ochre much contaminated with
greenschist detritus.
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Auger HDlQ ;[£ Q

Drllle~ 13/12/89; Drillers T. LDdge, J. Walker: StacpDDle's,
Launceston. Logged by H. ShannDn. TDtal depth 19.0m. LDcatlDn
346631.22mE. 5400439. 42mNj RL 187.86m.

I

I
I

Sample From- tD

0.1)- 1.0

JC6/1 1.0- 2.5

JC6/2 2.5- 4.0

JC6/3 4.0- 5.2

5.2- 5.5

De5cription

dirty SAND an~ clay bin~er, no sample.

clean white SAND, fine with SDme grit; SDme
contamination.

fine SAND; dark brDwn tD brDwnish black !peat
sta1ne1! .

weathe-re-~ GREENSCHIST bDul~ers? (chips an~ pulp)
dusky yellDw 5Y 6/4 tD light grey N 7.
greenschist BRECCIA; 50ft schist C]35ts in peat
stained mud/sand matrix, brownish dark gre-y 5YR
3/1.

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

JC6/4

JC6/5

JC6/6

JC6/7

JC6/8

JC6/9

5.5- 6.5

6.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11.5

11.5-13.0

13. 0-1'l. 5

greenschist BRECCIA, fine- graine~, pale yellDwlsh
brDwn 10YR 6/2 clayey matrix.
greenschist BRECCIA; schist clasts in clay
matrix, light bluish grey 5B 8/1.

green$chist BRECCIA, 5mall clast:; greenish grey
5GY 6/1, greyish Drange 10YR 7/4 at base.

greenschist BRECCIA and bou11er=i reC:Dvere~

clasts up to 4tm; moderate yellowi£h brown 10YR
5/4 grading to (drab) dark yellowish Drange 10YR
6/5 at base.

OCHRE an1 clayey ochre matrix green5chiet
BRECCIA; Drange yellDw 2Y 6/7, Dnly mDaerate
pigmenting power.

gritty OCHRE, grading to ochre matrix BRECCIA
bright orange yellow 2V 6/8, only moderate
pigmenting power. At base change to SAND with
peat staining light brownish grey 5VR 6/1 to
brownish grey 5YR 3/1.

gritty reworked OCHRE. with occasional
greenschist clasts and some limonite vein
material (dark, 50ft) bright orange yellow 2Y
6/8.



Hole terminated In non-ochre bearing organic sinkhole fill sediments
after penetrating blocks of ochre and reworked ochre/greenschlst
brec:c:ia.

i
I
I
I
I
I
I
I
I
I
I
I
I
I

JC6/10 lQ.5-16.0

JC6/11 16.0-17.5

JC6/12 17.5-19.0

12::':123

123

pebbly OCHRE 9radlng to ochre matrix greenschist
BRECCIA with clast£ of soft g~een5chl~t an1 har~

indeterminate material ~qua,...tz. limonite? peat
cemente~ 5an~? M~E5 colours 1ark yellowish orange
10YR 6/7 grading to moderate yellowish brown 5YR
5/4 but dispersing to orange yellow 2Y 6/8.

greenschist BRECCIA with peat stained muddy sand
matrix.

greenschist BRECCIA as above.
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Drilled 14!12.'89; rrjller~ T. Lodge. J. W311~~r: st3cpoole'E I

Launce~ton. Logged by H. Shannon. Total depth 1°.0m. Location
34662B.83mE, 5400444.35mN; RL 18'.36m.

S~mple From- to

0.0- 1.~'

J:lezcr'iption

mu1dy SA~ID an1 CLAY? ~1iEc~r1c1 b~ jriIJar5~.

JC7!~ 8.5-10.0

I
I
I
I
I
I

JC7'/l

JC'.' "1

1':7.'5

J":-:'.'6

1. 0- 2.2
2.2- 2.5

2. 5- 3.B

3.8- 4.0

4.0- 5.3

5.3- 5.5

5.5- 6.0

6.0- 7.0

7.0- 8.5

wet OCHRE. irat orange yello\1, 2Y 5!5?
OCHRE 3~ 3~o~e~ 1~rlc ycllol'li~h or~nge 10YR 6!6.

mottled OCHRE l mOEtly darl: yello~lish or3nge 10YR
6.'6.
I·Jeo3.there1 GREENSCHIST ~block?~, )'e] IOI·1i5h or3nge
10YP. 7/6.

3reen~chi5t BRECCIA "Iith ClAY.'OCHRE m~trix;

matrix 1ark ¥.11o"i~h orange 10YR 6/6 to bright
yellowl=h orange 8YR 6/8
green~chi~t BRE~CIA with CLAY!OCHRE m~tr1)~;

m3trix 13rl~ yello~li~h or~nge 10YR 616.

9reen~chi~t BRECCIA Iqith CLAY/OCHRE matrix;
m3.tr·i)~ ':13rf~ /elloc·li:h or3nge 10YR 6.'6.

OCHRE, drab ~el)oHi£h orange l~YR 5/7.

OCHRE. yellol·1i5h or3nge tOYR 6.'7.

OCHRE, grading to ochre m~tri)e BRE~~In? ~~p~r~e

Eoli1 lumps' ~'ello~li~h or3nge to yellol'lish bro~ln

10YR 5!6-6/6-6!7.

I
I
I
I
I
I

JC7!8 ID.0-l1.5

]C~/9 11.5-13.0

JC?'10 13.0-15.5

OCHRE 3n1 BRECCIA 3~ abo~e, ~Dme ~Er)' gritty. At
the ba~e the ~3mple i~ w~t and 5hQ~J~ ~ ~righter

1i=p&r~e1 colour; bright )'ellotJi~h or~nge lCYR
6.-'8.

rewor~e1 OCHRE '1ith mino~ 5chi~t clasts (sample
lo~t at first then retrieved with the ne~t one

dOI·m~, 1i5per!:::e1 colour' 3. 'jarleer yellol'1ish or3nge

lQYR 5.'7.

OCHRE ,~ith minor Echist 3n1 OCHRE ~ho111n9 cle3le1
fracture, i.e. deri'!ed from 3. piece of ma9ne£ite
rock 1irectl~'; 1i5per~e1 colour 10YR 5.'7 but 3

little darker than above.
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Je','ll

J~-"l'2

15.'5-17.0 OSHRE a~ above; 10YR 5/7 or a little lighter.

I
I
I
I
I
I
I
I
I
I
I
I..

Hole termin3ted in sinlthole fill of ochre rel'lorl{e~ an1 cont3minate1
"lith green~chi£t 1etritu~, ~ut 1nc]uding blocks oriqin311y m~9ne~lte

tOllldero;;: .



126

Auger Hole n;. §.

['Irilled 14/12.'89; rriller~ T. Lcd']€', J. 1.·J3.1kE't"": St3.cpoole~s,

LaunceE:ton. Log·-:iOO:- .... _,# '" ...... ld-flnan. Total depth 19.0m. Location
3<16625. <12mE, 5<1':'':'<1,18. <1<1mN; RL 18:'.05m.

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

S3.rflp 1 Eo Fl"om- to

0.0- 1.0

J":8.' 1 1 . '}- 2.5

1(,8.'2 2.5- '1 • 0

JC8/3 4.0- 5.5

J<::a '<1 5.5- 6.5

J<::8!5 6.5- :' 0

JC8/6 7 .0- 8.5

Je8l7 8.5-10.0

JC8!8 10.0-11.5

JC8!9 11.5-13.Q

J<::8!11 1<1.5-16.0

DeE:cription

green~chi5t BRECCIA an~ SOIL ~r9~ ~'ello~li~h

or':ange- lOYR 5.'6.

~:an1y OCHRE, yellD~/i~h or3nge l~YR 6.'7.

O~HRE an1 greenschist BREC~IA with cla/lochre
m3tr-ixi M3tr'i~~ mo':1er.:a.te '/elloHit:h l:rol"ln l('YR

5/<1.

9reen5chi~t BRECCIA I~ith c13y/ochre matrix, ~m311

C)3~t~ only; matrix yello'1i~h orange 10YR 7!6.

rel10rlce1 OCHRE, pinl~i5h orange brol1o 2YR 6.'6.

greenschist BRECCIA "Iith clay dcmin3nt clay/ochre
matrix; re11i~h brown 3YR 6!6.

clay/ochre matrix BRECCIA 9radln9 to OCHRE, small
9reenschi5t C13st5; mo1er3te ~ellotli~h ~rOWfl 10YR
5/4. At b3~e minor white C13/ 3nd OCHRE J brighter
yellolii~h brol1n 10YR 5/7.

ochre ,matri)~ BRECCIA gradin9 to r~11orl(ed OCHRE,
minor cla5t= onl)' including 50me limonite;
brighter yellQ\1iEh brQ~Jn 10YR 5!7.

~w3te~ Etrucl~) OCHRE "lith relict be11ing after
m3.'3ne~ite rock, anj uc:le-at" ~a -j1stinc:ti'.Ie torn
surf~ce feature'i bright ~ello~liEh or3nge J0YR
6/8.

'9reer.s.chi=t BRE'::'::IA liith ochr"e Tn.:t.tr"L:i YE"llol'd~h

orange 10YR 6!~.

greenschist BRECCIA '"lith clay/ochre m3tri~ (clay
dominant); dark yellowish oran9~ JOYR 6/6
(1r3t:~ •



JCB!12 16.0-17.5

123127
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9reenschlst BRECCIA with CI~Y!5~nd matrix;
incre35ing peat st31n tow~rtl5 b35e; light ~rown

5YR 6/4 to brownish 9rey 5YR 3/1.

I
I
I
I
I
I
I
I
I
I
I
...

Hole terminated In or9anic phase of a complex sinkhole fill which
also contains ochre re~lorv.ed and contaminated with greenschist
1etrttu5, ~n1 a large inclu~e1 bloch of ochre originally a magnesite
boul~er.
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Auger hole ~ ~.

-Drilled 14/2!90 commencing 7.4~am by T. Lodge. R. Dean, st3cpoole's
Laun~eston. Logged by H. Shannon. Total depth 27 metres. Lo~ation

3466~1.83mE, 5400429. 26mNl RL 191.61m.

Sample

JC911

• JC912

IJC9/J

I JC9/4

I JC9/5

I JC9/6

I JC917

JC9/8

I JC9/9

JC9/10

I JC9/11

I JC9/12

JC9113

I
JC9114

I
JC9/15

I JC9116

I
I
•

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11.5

11.5-13.0

13.0-14.0

14.0-15.0

15.0-16.0

16.0-17.0

17.0-18.0

18.0-19.0

19.0-20.0

Des~ription.

fine SAND with angular quartz gravel, ~last5

5%; pale yellowish brown 10YR 6/2.

SAND with quartz gra'Jel (spongy quartz mainly)
25%, pale orange 10YR 8'4.

SAND with quartz gravel 50%; dark yellcH1~h

bro_1n 10YR 4/2.

35 abovel pale yellowish brown lOYR 6/2.

fine SAND with quartz gravel; pale orange 10YR
712 to 10YR 812.

fine SANDI pale yellowish grey 5Y 8/2 to white
N 9. At base peaty SAND; dark yellowish brown
10YR 4/2.

peaty SAND; brownish black IOYR 2/2.

peaty SAND; dusky yellowish brown 10YR 2/2.

peaty SAND, sloppy; brownish bla~k 10YR 211.

as above, poor recovery owtnq to water

.a5 above

a5 above

greenschist BRECCIA 1n clay matriX, cla5te to
0.5~m. 30%; matrix olive grey 8Y ~!I. ~lasts

are chlorite schiet, greenish 9rey 5GY 6f1.

greens~hist BRECCIA in ~lay matrix (clasts
50ft, becoming clay~; olive 9rey 5Y 5/1.

as above with isolated hard tlasts; olive grey
5Y 51 I.

~hlorite s~hist BRECCIA with matrix of ~lay

grading to schist pulp; dark greenish blue
grey; lOG 41 I?
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JC9!17

JC9/18

JC9!19

20.0-21.0

21.0-22.0

22.0-23.5

3~ above, over more polymictic green£chi5t
BRECC IA wh i ch I nc I udes some .,eathered
greenschist an~ ·ochre- clast~ in clay matrix;
olive eJ3LK ~t 2/1.

greenschist BRECCIA in clay m~trix; greyish
brown 10YR 5/2.

greenschist BRECCIA in clay matrix, clasts to
lcm, 50%, some blct:ks of cIa)', 01 ive brot'n 5Y
'1/3

I End hole.

I
I

I
I
I
I
I
I
I
I
I
-

JC9/20

JC9/21

JC9/22

23.5-25.0

25.0-26.9

26.9-27.0

greenschist BRECCIA Including a block of grey
greenschist breccia and cl~y with clasts which
grades towar~5 ~laY!Dchre, light olive brawn 5V
5/'1 and tr~ces dusky yellow 5Y 6/'1

no recovery, peat? soft ochre?

"decomposed MAGNESITE silt and MAGNESITE chips
with peaty clay!ochre; olive grey 5Y q!l olive
black 5Y 2/1 and yellowish grey 5Y 7/2.



,
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Auger hole 1k 12.

D~ille1 14/2/90 commencing 3.00pm by T. Lo1ge an1 R. Dean,
stacpoole's Launceston. Logg~u oy N. Shannon. Total depth 22 metres.
Location 346639. 97mE, 5400432.02mN; RL 190.59m.

-I
I

Sample From- to

JC10/1 0.0- 1.0

JCI0/2 1.0- 2.5

JC1013.1 2.5- 3.6

.2 3.8- 4.0

Desc~lption.

SAND; pinkish grey 10YR 8/1.

SAND; yellowish grey 5Y 6/1 to white N 9,
sparse quartz granules.

SAND; yellowish grey 5Y 7/2.

SAND, va~iable colours; greyish orange 10YR
7/4, very pale oran3e 10YR 8/2, yellowish grey
5Y 7/2.

.2 9.5-10.0

I
I
I
I
I
I
I

JC10/4

JCI0/5.1

.2

JC10/6.1

.2

JCI0/7.1

4.0- 5.5

5.5- 6.5

6.5- 7.0

7.0- 6.0

6.0- 6.5

6.5- 9.0
9.0- 9.5

SAND With 9ravel. C13£t5 20% an1 clay bin~er,

pale yellowish b~own 10YR 7/2 over SAND
y&11ow15h grey ~y 7/2 an~ orange lOYR 7/5.

SAND; pale yellow 3Y 7/4.

peaty SANDI black N 1 an1 pale yellowish brown
10YR 6/2 over CLAY; light brown 5YR 6/4.

peaty SAND with quartz gravel cla~t5, angUlar
spongy qua~tz to lcm 20%, g~adlng to PEAT.

peaty SAND '-11th clasts 10% 3S :abo'...·e; bro"ln 7YR
4/2 to black N 1.

as above.
peaty SAND with greenschist clasts 30%;
chlorite schist mainly, some qua~tz; 10YR 2/2
to 10YR '1/2.

peaty SAND with cla£ts as above over
greenschist BRECCIA with clay/pulp matrix;
greyish yellow green 5GY 6/2.

I
I
I
I
-

JC10/6.1 10.0-11.0

.2 11.0-11.5

g~een5chi5t/quartz BRECCIA with clay mat~i.;

da~k greyish brown 10YR 4/2 clasts 40~ to lcm.,
fresh chlo~lte 5chi~t clasts.

as above with minor 50ft greenschist BRECCIA,
small cla5t~, (311 green!, clay/pulp m3trjx;
g~eenish g~ey lOGY 6/1 and pale b~own 10YR 6!3,
possibly Inclu1ins blocks.
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ROds broke - hole abandoned. A likely cause Is that boUlder of
msgnesite "hooked M the auger and cau5ed the breakage.

i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

JCI0/9

JCI0/10

JCI0/11

JCI0/12

JCI0/13

JC10/14

JCI0/l~

JC10/16

JC10n;>

JCI0/18

11.5-13.0

13.0-14.0

1'1.0-15.0

15.0-16.0

16.0-17.0

17.0-18.0

18.0-19.0

19.0-20.0

20.0 21.0

21.0-22.0

greenschist BRECCIA with cl~y!pulp matrix;
y@llowlsh grey 5Y 7/2 to pale olive lOY 6/2
over greenschist BRECCIA with pe~t. swampy
smell; grey broNn 10YR 5/2 to 10YR 5/3 with
smears of peatl very aark brown 10YR 2/2.

peaty clay matrix greenschist BRECCIA as above
with sloppy peaty CLAY; aark brown 10YR 3/3.

greenschist BRECCIA with peaty clay matrix
graalng to CLAY with greenschist cl~sts; d~rk

brown 10YR 3/3.

muady coarse SAND, greenschistfquartz with
peaty clay binder. (Inferred - sample lost then
picked up on following run!.

peaty clay matriX greenschist BRECCIA, fresh
greenschist and quartz clasts; dark brown 10YR
3/2.

as above.

sample lost - then salv3ge1 on next run ­
sloppy ~LATfPEAT with clasts 30~1 10YR 3/2.

clayey PEAT with few cta$t5; 1ark brown 9rey
5YR 3/1.

PEAT with greenschist clasts and magnesite;
black N 1 to brownish black SYR 2/1. clasts
30%.

PEAT With magne$ite an1 minor 9re~n5chi5t

clasts IS~; brownish black 5YR 2/1, end
material bituminus PEAT with sticky grease 111,e
tex ture, .. tarry II •



I
I
I
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Auger hole ~ ~.

Drilled 12/2/90 commencing 2.30pm. Driller T. Lodge and R. Dean,
Stacpcole's Launcestcn. ~~~~~U DY H. Shannon. Total depth 11.5
metres. Location 346674.90mE, 5400416.66mN; RL 193.33m.

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

Sample

JCll/l

JCll/2

JCll/3

JCll/4

JC 11 /5

JC 11 /6

JCll!?

JCll/B

End hole.

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- B.S

B.5-10.0

10.0-11.'5

Description

CLAY with Isolated clasts mostly quartz; light
brownish grey SYR 6/1.

laminated CLAY 1·11 th quartz and greenschist
clasts and CLAY With traces of peat stain;
greyish orange lOYR 7!~, pale brown 7YR ~!2.

peaty CLAY with clasts of chlorite schist to
O.5cm, 30%; brcwni5h grey 5YR 4/1.

peaty CLAY, someWhat sandy with few larger
clasts; greyish brown lOYR 5/2, over peaty SAND,
wet, dusky brown 7YR 2/2.

sandy CLAY grading to sandy peaty CLAY; light
brown eYR 6/4 to brown BYR 4/2; over CLAY/PULP
with greenschist clast5, greyi5h yellow green
BGY 5/2.

peaty CLAY with greenschist clasts! greyish
brown 10YR 5/2 over GREENSCHIST (chips of
chlorite schist in pulp)! greyish green lOGY
6/21 possibly greenschist breccia.

as above but with more variable clasts, mostly
actinolite schist but some quartz and white clay
- 50ft drilling - more lil,ely to be a
greenschi£t br~ccla with pulp matrix, but could
be just 50ftene1 actinolite schist groun~ upJ
greyish green 'SG 6/2 to lOGY 5/2.

greenschist BRECCIA in pUlp m3tri~; 1usl(y yelloW
green SGY 5/2.
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Drilled 22/2/90 commencing 11.00am. Driller T. Lo1ge an1 R. DQsn,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 14.5
metres. Location 346669. 97mE, 5400423. 83mN; RL 193.77m.

I
I
I
I
I

Sample

JC12/1

JC12/2

JCIZ/3

JC12/4

JC12/5

JC12/6

3C12/7

JCIZ/8

JC12/9

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11.5

11.5-13.0

Des:c:ription

CLAY with nmica- and "micaceous- (altered
chlorite?) clasts; pale brown 5YR 6/2.

CLAY as above Over white SAND; N 9, with quartz
clasts to 0.5cm.

CLAY with quartz clasts; pale yellowish brown
10YR 6/2 and minor dark yellowish brown 10YR
41Z.

peaty (bituminous?) CLAY with clasts; dU51~y

yellowish brown 10YR 4/2, and minor CLAY With
Clasts, pale yellowish brown 10YR 6/2.

peaty/bituminous, silty CLAY With quartz clasts;
dark brown 7YR 3/2.

quartz/greenschist BRECCIA; clasts 30%, In peaty
bituminous clay matrixi 1arJc brown 7YR 3/2 to
pale yellowish brown lOYR 6/2.

CLAY With isolated quartz clasts to O.5cm, 15%;
greyish brown to 7YR 4/2. Trace of bituminous
odour on]y ..

bituminous PEAT with sand? 20%, and quartz
clasts 5%; brownish black SYR 2/1.

sandy bituminous PEAT, strong bitumen Email;
black N 1.

Hole very tight giving problems drilling - hale abandoned.I
I
I
I
I
•

JC12/10 13.0-14.5 as above.



I
I
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Dri lIed 25/1/90 commencing 84503.m b}' T. Lo':tge. Stacpoole's
Launce5ton. Logged by M. Whitty and H. Shannon (7.0-19.01. Total
depth 23.5 metres. Location 346595.30mE, 5400423.1~mN; RL 172.82m.

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

Sample

JAI/l

JAl/2

JAl/3

JAl/4

JA1/5

JA1/6

JAil?

JAl/8

JAl/9

JAl/lO

JAl/11

JAl/12

From- to

0.0- 1.0

1.0- 2.5

2.'5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11. 5

11.5-13.0

13.0-14.5

14.5-16.0

16.0-17.5

Description.

CLAY/OCHRE, with sparse cla5ts of quartz;
yellowi~h brown lY 5/4.

clay matrix BRECCIA, friable, cla5ts to tern,
20~ cla5tsi 01 i"'e broloJn 2Y 5/4.

clay matrix BRECCIA a~ above, lesE friable.
clasta more frequent and 5maller; olive brown
2Y 5/4.

CLAY/OCHRE With angular cla5ts of mudstone-like
weathered greenschist evenly dl~tributed;

re~1i5h bro~ln 5YR 5/4.

CLAY/OCHRE a5 above With cla5ts 10%; yellow15h
brown 10YR 5/6.

reworked OCHRE with small cla5t5 Ito 2mml
apprcx 5~; 5trong brDwn eVR 5!q.

reworked OCHRE as abover 5tron~ brown 8YR 5/6.

reworked Dchre a5 above; orange 4YR 5/6.

green5ch15t BRECCIA wIth ochre matriX, clast5
(to O.5cm'. 30%; moderate reddish brown tOYR
4/6 d15per51ng to orange 5YR 5/8. At ba5e
change to yellowish brown 10YR 5/6.

reworked OCHRE with green5chi5t cla5ts (to
O.Scm', 10~; strong orange 8YR 5/S, 53me
disper5ed colour.

reworked OCHRE ~,ith greenschist clasts (to
0.5cml, 15%; light brown 5YP. 5/6 d15per51ng to
7YR 5/8.

reworked OCHRE 3.5 3.bove, c:l~st5; S"d ar3nge
brown 8YR 5/6 diEper5ing to 8YR 5/8 then 9YR
6/8 (~trong yel)D~i5h orange'.



JA1!15 20.5-22.0

JA1!lq 19.0-20.5

i
I
I
I
I

Jill /13 17.5-19.0

135

reworked OCHRE with greenschist cla5ts ~to

.5cm~, 10~; darlt yellcwi~h orange lQYR 6/7
dispersing to 10YR 6/8.

reworke1 OCHRE free of C13St5. green5chi5t
appearance. Light olive brown 5Y 5/6.

GREENSCHIST, mo1erate olive t::rol'ln ~y q/4.

12313;:;

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

JAI/16 22.0-23.5

End Hole.

GREENSCHIST as above.
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Drille~ 2~/1/90 commencin~ 3pm by T. Lo~~e. Stacpoole's Launceston.
Lo~~e~ by H. Shannon/M. Whitty. Total depth 22 metres. Location
346~7e.96mE, 5400436.eOmNi RL 171.60m.

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

Sample

JA2/1

JA2/2

JA2!J

JA2/4

JA2/5

JA2!6

JA2/7

JA2/e

JA2/9

JA2/10

JA2/11

JA2/12

From- to

0.0- 1.0

1.0- 2.~

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- e.5

e.5-10.0

10.0-1 I. 5

11.5-13.0

13.0-14.5

l'l. 5-16. 0

16.0-17.5

nescr IpUon.

reworl(e~ OCHRE 9ra~in9 to 9reen~chi~t breccia;
mo~erate reddish brown 2YR 5/6. The clasts
areof 3ngu]3r qU3rtz ,~ith we3there~ green5chiet
30,..

reHorke1 OCHRE ~Itth 5mail ~leathere~ 9reen~chiet

cla~ts 10%, moi~t; moderate reddish brown 2YR
4.'4.

as above 2YR 4!4.

rewcrl{e1 OCHRE, 5% C135t5. more moist, now
bri9hter red lOR 3/6 !dark re~).

3S above, 10% clasts; 2YR 5{6 (brownish re1'.

below water table, sloppy OCHRE with 10% clasts
to 0.5cm, 5tron~ li~ht brown 5YR 5/7.

as above.

reworke~ OCHRE. c13sts 5% of the usual rock
types; moderate re~dish brown? lOR 4/6.

reworke1 OCHRE, becoming dr1er and showing
band~ of yellow an~ ~e1; overall reddl~h brown
2YR 4/4 ~ispersin~ to 5YR 4/6.

reworked OCHRE ~radin9 to clay/ochre matrix
greenschist BRECCIA' cl3sts to O.5cm. 20~;

mo~tly weathered 3reen£chlst with mino~ fresh
9reen=chist. There are 2 colour phases in
bands; dominantly ~ellowish orange BYR 6/6 and
also re11ish brol~n 3YR 5/6. The ph3ses tollotl
bedding but are a mottlin9.

reworlce1 OCHRE 3S abeveJ yeIID'~ an1 re1 phases.
At base reworked ochre. cla5t£ 5%; dull orange
aVR 6!6 J tr3ces of bedding.

reworked OCHRE with clasts ~~; li~ht brown ~YR

5!6.



JA2/13

JA2/14

JA2/15

'II
End Hole.

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

17.5-19.0

19.0-20.5

20.5-21.9
21.9-22.0

123137
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CLAY/OCHRE, bedding visible; light brown 5YR
5/6.

rewcrke1 OCHRE; mo1e~3te re~1i5h cr3nge 4YR
5/6.

CLAY/OCHRE; light brown 5YR 6/6.
CLAY with blurred stratification and small
clast brecE:ia beds; (clast'!: O.1-0.5cm 0+
weathered schist); pale brown 5YR 6/3.



I
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I Auger hole li! ;;t.

Drilled 26/1!90 commencing 9.50am by T. Lodge, Stacpoole's
Launceston. Logged by H. Shannon. Total depth 28 metres. Location
3q65?8.96mE, 5QOOQ36.80mNi RL 1?1.60m.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Sample

JA3/l

JA3/2

JA3!3.1

.2

JA3!Q

JA3/5. 1

.2

JA3!6

JA3/7.1

.2

JA3/8.l

.2

From- to

0.0- 1.0

1.0- 2.5

2.5- 3.3

3.3- Q.O

Q.O- 5.5

5.5- 6.2

6.2- 7.0

7.0- 8.5

8.5- 9.2

9.2-10.0

10.0-10.3

10.3-11.0

11.0-11.5

Dee:c:riptton.

greenschist BRECCIA lilth clay matrix, sC:hlst
clasts to lc:m, qO~, matrix; dull yellowiEh
orange 8YR 6!6.

greenschist BRECCIA with clay!ochre matrix
grading to reworl:e1 OCHRE "Ilth claet5 as a~ove,

20%1 brownish red 4YR 5/6.

reworked OCHRE, clasts 10~ (up to lcm); light
brown 5YR '5/6.

reworke1 OCHRE with clasts of 9reenschist an1
quartz to 2cm, 10%; orange brown 8YR '5/6.

reworked OCHRE with few clastsl light brown 6YR
5/6. At base, change to yellowish brown 9YR
5/7.

reworked OCHRE as above, cla5te 5%; light brown
8YR 5/6.

as above; yellowish brown 9YR 5/6 dispersing to
10YR 6/6, dark yellOWish orange.

reworked OCHRE with email greenschist clasts 5%
and som~ larger 9reen~cht$t c:la5tE !discoldal
shape; poorly roun1e1}; light brown 7YR ~!5.

re~orked OCHRE with small clasts 10%, disperses
to brownieh orange 8 YR 6!7

reworked OCHRE with cla£t£, diEperse~ to strong
light brown 5YR 5/8.

greenschist BRRECCIA with clay/ochre matrix,
alt~rnatlng bands and blotches red 2YR Q!6 and
yellowish orange 10YR 7/61 clasts QO%.
reworked OCHRE with Quartz and green5chist
clast~, orange 7YR 6/6.

reworked OCHRE, clasts 10%; mottled brown 7YR
5/6 and orange eYR 7/7, disperses to eVR 5/7.



JA3!9

JA3/10

JA3/11

11.5-12.5

12.5-13.5

13.5-1<1.5

123139
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at top, green5~hist BRECCIA, ~.f. 10.0-10.3
interval, th~n ~eworked OCHRE with Cl3StS 10%,
fairly large (up to 2~m); dark reddish brown
5YR 4!6 dl~per~lng to 5YR 5/7.

reworked OCHRE with sparse larger clasts !to
2cm! 5%; reddish bro~ln SYR q/S.

re",or.~ed OCHRE and cla.sts as above, ma.ss colour
reddish brown 5YR 4!4 dl5per~lng to brownl£h
orange 5YR 5/7.

I

I
I
I
I
I

JA3!12 1<1.5-15.5

JA3!13 15.5-16.5

JA3/l<l 16.5-17.5

JA3/15 17.5-18.5

JA3'16 18.5-19.5

JA3/17 19.5-20.0
20.0-20.5

reworke1 OCHRE with small clasts, strong brown
5YR 4/6.

as above, strong brown 5YR ~!6 1i~per5in9 to
5YR 517.

as above 6YR 5/6 dispersing to 7YR 5/8.

a5 above (same 5ample 10£5) small talc clasts
apparent.

as abo'Je.

as above.
banded CLAY!OCHRE, mostly red 5R 3/7 and
yellowish orange 10YR 6/7 with moderate
yello\,lish brc\'ln lOYR 5/4 an1 9reyi5h orange
10YR 7/4. all soft but some ~lasts apparent
(but po~~ibly a relict bedro~k texture)
disperses to moderate reddish brown lOR 4/6.

I
I

JA3/18

JA3!19

20.5-21.5

21.5-22.5

reworked OCHRE with 25% sma.}l

quartz greenschist and talc;
5/6 dispersing to 7YR 6/7.

as abo....e.

~Iasts in~ludlng

light brown 7YR

I
I
I
I
I
-

JA3!20

JA3/21

JA3!22

JA3!23

22.5-23.5

23.5-2<1.5

2<1.5-25.5

25.5-26.5

reworked OCHRE With ~la5ts to 0.7cm. lOll
moderate red 5R 4/6 to moderate reddish brawn
lOR 4/6 1isperstng to 3YR ~!6 browni5h re1.

poor ~ample, some contamination.

as above.

reworke1 OCHRE with green5chist t13~tS to lcm,
10~' colour as above.



i-
I
I

n, r"

JA3/24 26.5-27.5
27.5-27.8
27.8-28.0

123140

reworked OCHRE as above.
reworked OCHRE; moderate red 8R 5/4.
CLAY/OCHRE; moderate yellowish brown lOYR 5/4
grading to greenschist BRECCIA with clay
matrix; pale yellow brown 8YR 7/2.

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

Note: all the reworked ochre$ are a bit cl~yey.

End Hole.
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D~llled 31/1/90 commencing 9.10am. D~ille~s T. Lodge and R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 16 met~es.

Location 346563.10mE, 5400492. 25mN; RL 169.54m.

•
I
I
I
I
I
I
I
I
I

Sample

JA~!1

JA4!2

JA4!3

JA4/~

JA4!5

JA4/6

JA4/7

JA4/8

JA~/9

JA4/10

JA~ / 11

From- to

0.0- 1.0

1.0- 2.5

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11.5

11.5-13.0

13.0-14.5

14.5-16.0

Desc~lption

CLAY/OCHRE Nith clasts to 0.5cm, 15':'" yelloliish
b~own 10YR 5/6.

rewo~ke~ OCHRE, clasts 5% small only; strong
o~ange yelloli 10YR 6/10.

reworked OCHRE, clasts to lCM, 20%; stron9
o~ange yellow 10YR 6/10.

as above.

as abo'Je I

~ewo~ked OCHRE, clasts 5%1 st~ong (o~ange'

yellOW lY 6!10.

OCHRE, with ~ellct ex-magnesite textu~el st~ong

(orange) yelloli lY 6/10.

OCHRE as above.

OCHRE, relict ex-magnesite te~:ture, mass colour
light orange brown 10YR 6/4 dispersing to 10YR
6/6, dark yellcl~ orange.

reworked OCHRE, clasts 10% to lern; £trong orange
b~olin 10YR 5!10.

OCHRE, With relict texture from magnesite,
stripe~ mass colours orange yellow lOYR 6/8,
dull dark yellow b~own 10YR 4/4 dispersing to
~tron9 orange brown 10YR 5/10, 3n1 decompo=ed
MAGNESITE as siltl pale o~ange 10YR 7/4.

I
I
I
I
-

Hole ve~y tight - abandoned to~ tea~ ot breakage to the ~Ig.



123142

142

Auger hole 1A ~.

Drilled 31/1/90 commencing 1.15pm. Drillers T. Lodge and R. Dean.
Stacpoole's Launceston. Logged by H. Shannon and M. Whitty
(23.5-31.0ml. Total depth 31.0 metres. Location 346559. 55mE,
5400481.21mN; RL 168.96m.

JA5/9 11.5-13.0

.2 10.8-11.5

I
I
I
I
I
I

Sample

lA5/1

JA'3/2

lA5/3

JA5/4

JAS'5

JA5/6

lA5/7

lA5/8.1

From- to

0.0- 1.0

1.0- 2.5

2.5- '1.0

'1.0- 5.S

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-10.8

Description

CLAY/OCHRE with greenschist clasts to O.Scm,
20%; dark yellowish orange 10YR 6/6.

CLAY/OCHRE with greenschist clasts to 0.7cm,
20%; 7.5YR 5/6 orange brown.

as above; lIght brown 5YR 5/6.

well bedded CLAY/OCHRE. dispersed colour light
brown 5YR 5/6~ mass colour variable, beds show
prominent eolour change, 1ar~ red, orange brown,
orange yellow~ li'3ht bro,,"m; cla.sts 5%.

as above.

as a.bove.

well bedded CLAY/OCHRE. clasts 5%; colours
variable mainly lOR 5/6 red, disperses to red
2.5YR S/6.

reworked OCHRE. with few clasts (2%1; lIght
orange 7.5YR 6/6.

reworked OCHRE as above; dark yellowish brown
10YR 4/3.

OCHRE, with relict ex-magnesite texture; dark
yellowish brown 10YR 4/3 with patches of orange
yello.,. 10YR 6/8, minor blacl, N 1 stripes
common, disperses to strong dark yellow brown
10YR 4/6.

I
I
I
I
.,

JA5/10 13.0-14.5

JA5/11 1'1.5-16.0

as above.

OCHRE. With relict ex-magnesite texture, orange
yellow 10YR 6/10 and dark yellowish brown 10YR
4/3 dispersing to yellowish brown 10YR 5/6.



-
I
I
I
I
I
I

JA5/12

JA5/13

JA5/1'!

JAS/15

JAS/16

JAS/17

16.0-17.5

17.5-19.0

19.0-20.5

20.5-22.0

22.0-23.5

23.5-25.0

123143

OCHRE as above; (orange) yellow IOYR 6/8 with
dark yellowish brown 10YR 4/3, dispersing to
yellowish brown 10YR 5/6.

OCHRE as above, (more of the dark phase),
dispersing to 10YR 4/6.

OCHRE as abo':e; yello.,ish bro.m 10YR 5/'! and
dark brown 10YR 3/3, dispersing to 10YR '116.

OCHRE as above, some contamination.

OCHRE; yellowish brown 10YR 5/'1, yellowish
orange 10YR 6/8 and some bl~clt, 115persing to
9YR 5/6.

OCHRE with relict ex-magnesite texture
dispersing to strong brown 7.5YR '!/6.

I
I
I
I

JA5/18.1 25.0-25.8

.2 25.8-26.5

JA5/19 26.5-28.0

JA5/20 28.0-29.5

JA5/21 29.5-31.0

as above.

OCHRE, relict ex-magnesite textu~ei mass colours
moderate brown 7.5YR 5/4 and 10YR 6/7,
dispersing to 7.5YR '!/6 strong brown.

reworked OCHRE. uniform. doubtful clasts trace
only; 5t~on9 brown 7.5YR q!8.

as above.

talc schist BRECCIA in clay/pulp matriX, very
pale orange 10YR 8/2.

I
I
I
I
I
I
I
•

Down to final aU9~r, no mare ochre?, hole ende~.



I

I

Auger hole lA Q.

Drtlle~ 5/2/90 commencing 9.00am. Drillers T. LO~ge and R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 17.5
metres. Location 346560. 42mE, 5400449. 35mN; RL 168.75m.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Sample

JA6!1

JA6!2

JA6!3

JA6/5

JA6/6

JA6!7

JA6/8

JA6/9

JA6/10

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11.5

11.5-13.0

Description

CLAY/OCHRE grading to clay/ochre matrix BRECCIA
at basel strong yellow orange 10YR 6/8.

reworked OCHRE with small C13sts to O.7cm, 10%;
reddish brown 2.5YR 4/4.

reworke":1 OCHRE ,,'1th claEts :i.E above plus one 4cm
discoidal clast of haematttej moderate reddiEh
brown 2.5YR 4!4 disperSing to 2.5YR 4/6,
moderate reddish brown claEt£ greenschist and
quartz.

reworked OCHRE, ~1~5t5 to i.Scm, 5%; reddish
brown 2.5YR 5/4, over reworked OCHRE with
bedding and 1ecompoeed greenschist clasts to
lcm; moderate reddish brown lOR 5/6 dispersing
to 2.5YR 5/6.

reworked OCHRE with small clasts 5%1 reddish
brown 3YR 5/6. At base, yellowish orange 7.5YR
6/6.

reworked OCHRE, small clasts <5%, some bedding,
yellowish brown 10YR 5/4 to yellOWish orange
10YR 6/6.

rewor':ed OCHRE, small greenschist clasts <~~,

rough bedding colour changes/ reddish brown
2.5YR 5/4 to 5YR 4/6.

reworked OCHRE, small greenschist clasts <s~

uniform, moderate reddi~h bro~'n lOR 416.

reworked OCHRE, greenschist clasts to lcm, ~~;

pale reddish brown 2.5YR 5!4.

CLAY/OCHRE with small 9reenschist clasts 10% and
isolated larger clasts lnclu1ing a fragment of 3

well roun1e1 quartz cobble 2cm acrose; light
brown 5YR ~/4.



Hole ended.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

., I~'
. " ",'

JA6/11

JA6/12

14.5-16.0

16.0-17.5

123145

145

CLAY/OCHRE as above, some bedding colour
change; I brtJl'fn 6YR 5/4, 5YR 5/"'1 3.n':l minor .!jar-It
yellowish orange 10YR 6/6.

CLAY/OCHRE with clasts grading to greenschist
BRECCIA, clasts to lcm up to 20%1 light brown
5YR 5/4, near ba5e pyro'lusite?, ban1s (b13CI,~

along bedding, colour change, dark brown ~YR

4/3.



123146

146

Drilled 5/2/90 ~ommen~ing 2.30pm. Drillers T. Lodge ~nd R. Dean,
Sta~poole's Laun~eston. Logged by H. Shannon and M. Whitty
(5.5-16.0). Total depth 16.0 metres. Lo~ation 346564.80mE,
5400449. 35mN; RL 172.37m.

JA7/4.1 4.0- 4.8

.2 3.2- 4.0•
I
I

Sample

JA7!1

JA7!2

JA7/3.1

From- to

0.0- 1.0

1.0- 2.5

2.5- 3.2

Description

reworked OCHRE, mottled, ~lasts 20~1 yellow
orange 10YR 6/6 over reddish brown 2YR 4/4.

reworked OCHRE, ~lasts 15%; brownish red 2.5YR
'5/6.

~eworked OCHRE ae above; brownish re1 2.5YR
5/6.

greenschist BRECCIA with clay/ochre matrix;
yellowish brown 7.5YR4/4.

reworked OCHREoLh~ef with small clasts 10%,
greenschist, minor quartz; reddish brown 2.5YR
4/4.

I
I
I
I
I
I

.2 4.8- 5.5

JA7/5 5.5- 7.0

JA7/6 7.0- 8.5

JA7/7 8.5-10.0

JA7/B 10.0-11.5

JA7/9 11.5-13.0

JA7/10 13.0-14.5

greens~hist BRECCIA with ~lay matrix; yellowish
brown 7.5YR 4/4.

greens~hist BRECCIA with ~lay matrix 40% clasts;
5YR 4/6 moderate brown.

greenschist BRECCIA clay/ochre matrix,
waterlogged; moderate brown 5YR 4/6, bottoming
to har1er drier greenschist.

OCHRE; light brown 7.5YR 6/B, very little sample
retaine1 due to water.

reworked OCHRE, elast5 5~; ~ark brown 7.5YR
4/6.

as above bottoming to a tight dry GREENSCHIST.

good ~Iean clast free OCHRE; moderate red 5R
4/6.

Hole abandoned.I
I
I

JA7/11 14.5-16.0 greenschist BRECCIA.



,~
,. ~I 123147

~ril1e1 6!2/90 commencing 9.203m. Drille~ T. Lodge and R. Dean.
Stacpoole'E Launce~ton. L09ged b)' M. Whitty. Total depth 8.~ metres.
Lotation 346537.65mE. 5400354.35mNI RL 1?O.96m.

I
I
I
I
I
I

Sample

HA6/l

HA6/Z

HA6/3

HA6/4

HA6.'5

HA6.'6

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 6.5

Description

CLAYI 1arl, yelloM troMn 10YR 5/6.

reworked CLAY/OCHRE, cla5t5 l5S; brown yelloM
10YR 6.'6.

OCHRE; 1ark red Z.5YR 3!6 9ra11n9 to a plain re1
2.5YR 4!6 Interbedded with yellow CLAY/OCHREI
lOYR 7/6.

reworke1 CLAY OCHRE; weal: red l~R 416, C)~5tS

<lO~J ,qet.

more frlatle CLAY'OCHREI re11ish yellow 7.5YR
6/8. clasts (20~.

CLAY/OCHRE. no Cl~5t5; re11tsh y@l]ol~ 5YR 6!8
very sticky an~ great diffiCUlty extracting
auger5 from hole. Hole i~ coll~p~ing 3n1 ha~ing

to redrlll back through. No good quality othre
to this point.

I
I
I
I
I
I
I
I

Hole abandoned.



•
I
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1231.48

1~8

Auger hole tla Z.

Ur-ille-j 6/2/90 3.n1 7/2.'90 commencin9 ii.30am :and a.253m. Drillers T.
Lod~e and R. De~nJ Stacpoole'~ Laun~eston. L09ged by H. Shannon and
M. Whitty (1)-2.5m, 2S-28ml. Tot3l depth 31.1) metre:. Loc3tion
3~65"l~.2"lmE. 5~O(l3'53.~'5mN; RL 172.26m.

I
I
I
I
I
I
I
I
I
I

S3mple

HA7.' 1

HA7."2

HA7.'3

HA7!~

.2

HA7.'6

HA7/7.1

From- to

0.0- l.0

1. 0- 2.5

2.'5- 4.0

4.0- 4.2

4.2- 5.'5

'5.5- 6.0

6.0- ?O

:-'.0- 8.~

S.'5- 5'.S

Ce5cr-ipticn

CLAY/OCHRE, ]3minate1 with greenschist breccia;
yellow 10YR 7!8.

CLAY/OCHRE ~,ith ~,e3there~ greenschjst cla~t5;

mottled brownish orange 2.5YR 5!6 to 5YR 6!6.

as above, not s3mp]e1.

reworked clayey OCHRE with ~ iew 5M3ll cla5t~

2%; yellowish or:ange lOYR 6!6 to 10YR 6!8.

~eworked clayey ochre as aCDve; majerate
yellowish brOl1n 7YR 5!4.

reworked clayey OCHRE With clast~ 1~~; moderate
red 7R 4.'6.

reworked OCHRE with 5mall claets. c13yey tdoe£
not pigment 11ell~ cl3st~ 5~; light bro~ln 2.5YR
5!q 3t ~a5e gr31es to 9reenschi~t BRE~CIA With
c:la.,::te to 2c:m.

reworke1 53nd)' CLAYlOCHRE; cl3stE 10~ lOR 4!4 ­
3YR 4!4 reddish ~rown.

I
I
I
I
I
I
•

.2 9.S-10.0

HA7!S 10.0-11.5

multicoloured we3therei GREENSCHIST sme3red with
ochre; SYR 6!6 yellowish orange.

multiccloure1 ~le3there1 GREENSCHIST 3~ above
with a few traces of OCHRE; pale purplish grey
5P 6.'1, p31e red purple 5RP 6!1, greyiEh red
purple 5RP 4!2, moderate red 5R ~!6. The ochre
phases are d3rl~ yelJo~li5h or3nge 10YR 6!6, d3rl~

bro~1n 8YR 3 .... 4.



HA7/10.1 13.0-14.0

.2 12.0-13.0

I
I
I
I
I

HA:'/9.1 11.5-12.0

149

multicoloured GREENSCHIST a~ above over reworked
CLAY/OCHRE "lith cla5t5; mainly 5ma!1 one5 with
isolated large weathered 9reen~chlst clasts;
crown 7.5YR 5!Q.

~andy CLAY/OCHRE With abundant ~mall talc
schist/quartz C135tsi yello'1ish orange BYR 6/6.

compact CLAY/OCHRE with ~mall cla~t~J talc
schist, quartz JO~ and some 11eathere1
greensthist clasts; yellowish orange lOYR 6!6,
l~YR 7!6 J =e1imentary be1din9.

HA7'13.1 17.5-18.0

I
I
I
I
I

HA7/11

HA7/12

.2 14.0-14.~

14.5-16.0

16.0-17.5

CLAY /OtHRE as abo'.!e over CLAY IOCHRE; bro"1n 1sh
or3nge 5YR 6/6 more uniform, 20% Em~ll c13sts.

crumbly well bedded CLAYfOCHRE with ~par~e ~mall

C135ts; re1 3YR S!6 but Inclu~ing 3 large
boulde~ of weathered greenschist 3nd same
gr~en5chi5t breccia {sample in 2 b3g5~ w

reworked OCHRE and ~andy OCHRE with ~mall cla~t~

25%; light brownish red lOR 5!6, grades to
moderate orange pink lOR 7!4.

green~chi5t BRECCIA with C13~ M3trix, l~rge

bOUlder clasts of weathered greenSChist, matriX
clay inclu1es 30~ cI35t~; qU3rtz, green~chi5t,

talc and minor yellow ochre.

I
I
I

.2 18.0-19.0

HA7/14.1 19.0-20.0

.2 20.0-21,0

reworl<e1 OCHRE, 3bun13nt ~mall clasts 3C~, talc
schi~t, talc! quartz; y@llowj~h orange 8YR 6!8
to 10YR 6.'8.

reworked OCHRE with few clasts, strong yellowish
Drang~ 9YR 5.'10.

reworked OCHRE a~ above, rare claEts to lOcm of
{clay matriX' greenschist breccia.

I
I
I
I
I
•

HA7'15

HA7/16

21.0-22.0

22.0-23.0

at top, reworked OCHRE; yellowl~h brown 9YR 5/8,
O.2cm over greenschist BRECCIA with clay!ochre
matrix grading to clay matrixf orange brown 8YR
6/6 to yellowi~h brown lQYR 6!~.

CLAY grading to green~chi~t BRECCIA, ~mall

c13stE 30%; yelloHi~h brown 10YR 5!4
contamination include5 yellow and purple
ochres.



I
I

HA7!9.1 11.5-12.0

. 2 12.0-13.0

123150

multicoloured GREENSCHIST as ~bcve c~er reworlced
CLAY/OCHRE r,ith clasts; mainly 5m3l1 one~ with
isolated la~ge weathered greenschist clasts;
brown 7.5YR 5!Q .

~andy CLAY/OCHRE with abundant ~mall talc
5chist/qu3rt% C13StS; yellol1ish orange 8YR 6/6.

compact CLAY/OCHRE With small clast~; talc
schist, qU3~tZ 10~ 3nd some 11eathere1
9reen5chlst clast5; yelloWish orange lOYR 6!6.
10YR 7!6. sedimentary be11in9.

CLAY/OCHRE ~s ~bove over CLAY/OCHRE; brownish
orange 5YR 6/6 more uniform, 20% sMall cl~$t=.

HA~!13.1 17.5-18.0

I
I
I
I

HA7!11

HA7!12 16.0-17.5

crumbly well bedded CLAY/OCHRE with ~par~e ~mall

clasts; red 3YR 5/6 but including 3 13rge
boulder of weathered 9reenschist ~nd some
greenschist breccia {5~mple in 2 bag5~.

reworked OCHRE and sandy OCHRE with sMall cla£ts
25%; light brownish red 10R 5f6. grades to
moder3te orange pink lOR 7!4.

greenschist BRECCIA with c13Y m3trix, larg9
boulder cla2ts of weathered greenschist. matrix
clay inclu1es 30~ C13~t5; quartz) greenschist.
talc and minor yellow ochre.

I
I
I

.2 18.0-19.0

HA?!14.1 19.0-20.0

.2 20.0-21.0

reworked OCHRE j 3bund3nt small ~135t~ 30~. talc
schi~t) talc, quartz; yellowish or~nge 8YR 6!B
to lCYR 6/8.

reworked OCHRE with few clasts) strong yellowish
orange 9YR 5!10.

reworked OCHRE as above. rare clasts to lOcm of
(CI3Y M3trix' greenschist breccia.

I
I
I
I
I
..

HA7!15

HA7!16

21.0-22.0

22.0-23.0

at top, reworked OCHRE; yellowi~h brown 9YR 5!8,
O.2cm over greenschist BRECCIA with clay/ochre
matrix grading to clay matrix; orange brown 8YR
6/6 to yellol~i~h brown lOYR 6/4.

CLAY grgdln9 to 9reen~chist BRECCIA, smgll
clasts 30%; yellowish brown !QYR 5!4
contamination Include~ yellow and purple
ochres.



I
I
I
I
I
I
I
I
I

,lU

HA7.'17

HA7-'18

HA7!l9

HA7/20

HA7/2l

HA7/22

HA7/23

HA7/24

23.0-24.0

24.0-25.0

25.0-26.0

26.0-2?0

27.0-28.0

28.0-29.0

29.0-30.0

30.0-31. 0

123151

150

reworked OCHRE, 4ew clasts, <5% all <2cm; dull
re1 lOR 4/5.

a~ above lOP. q!6 dull red d1~per=e5 to 2YR 416
reljd i 5.h brol·ln.

reworked OCHRE, (20~ clastsl red lOR 4/6 with
minor trace5 of ~e11i5h yello~1 7.5YR 6/8, very
~..et .

rel.. o,...'~e1 OCHRE 3.= :above.

reworJ:ed OCHRE as above becoming more ~o11d ~n1

gr31ing to ~ellotli~h re1 5YR 5/6.

re.,orke1 OCHRE, few clastsl yellowish orange 7YR
6/6.

re..,orke1 OCHRE 35 abo'.'e; yellol,.i5h cr3.nge :"YR
6/6 dlspersln9 to 7YR 6/8.

as a.bove.

I
I
I
I
I
I
I
I
I
I
•

The5e ochres appear to be clay rich an':l ':lull relative to the best
material.

Hole en1e':l.
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Auger hole Ha §.

Drilled 7/2/90 commencing 11.00am. ~~iller= T. Lo~ge and R~ Ce3n,
Stacpoole's Launceston. Logged by H. Shannon and M. ~hltty

(20.S-28m). Total depth 28.0 metres. Location 3Q6553.13mE,
5Q00351.65mNr RL l73.99m.

HAS/2. I 1. 0- 2.0

.2 2.0- 2.5

HAS!3.1 2.5- 3.2

.2 3.2- 4.0

HAS/4 q.O- 5.5

HAS/5.l 5.5- 6. I

.2 6.1- 6.6

• 3 6.6- 7 .. 0

I

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

Sample

HAS/ 1

HAS/6.1

.2

From- to

0.0- 0.4

O,q- 1.0

7.0- 7.1

7.1- 8.0

8.0- 8.5

De!:cr-1ption

gravelly SOIL, not sampled.

rework~1 cl3yey OCHRE, few Cl~5t51 yellowish
orange 10YR 6/6 dispersing to 2Y 6/6.

CLAY with (p~eu~o?) weathered 9reen~chi~t

texture; yellowish orange 10YR 6/6.

CLAY grading to CLAY/OCHRE; yellow 10YR 6/6 and
dark red 6R 4/8.

CLAY/OCHRE wjth 1ecompose1 greenschist clasts;
red-purple 2R 4/8.

CLAY/OCHRE as above; red-purple 4R '1/6.

CLAY/OCHRE, as above; moderate red 5R 4/6.

CLAY/OCHRE 35 above; red~i5h tro,~n SR ~!6.

sloppy reworked OCHRE; 9YR 6/8, yellowish orange
1i$per~ing to 10YR 6!JO; dries to 10YR 7!8.0

large clasts of (pseudo?) weathered 9REENSCHIST
or 13.mi nate1 clay ,·,i t.h 5ut:ord i n3t.e OCHRE 3.5
above; pale yellowish orange lOYR 8/6.

pu~ple, net 5ample1, 4R 4/6.

re".orked, clay@y OCHRE, 5mall clast!:: 201Y,.,
isolated larger cla5t5; yellowi5h orange 10YR
6/6.

reworked OCHRE, cla5t5 20~; yellowish orange 9YR
6/8. At the base Is a large (0.1m) clast of
50ftened weathered green5chist.



I
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I 152

I
I
I

HAS!7.1 8.5- 9.3

.2 9.3-10:'.0:'

10.0-10.2

reworked sloppy OCHRE t clasts ZO~, including
spongy quartz; 115per5e~ to aVR 5/8, ~rowni5h

orange yella,","

CLAY/OCHRE with large blocl.s of bedded
clay/ochre with gritty clay ochre matrix;
yellowish orange 9YR 6/8.

a~ above, not sampled.

I
I

HAS!8 10.2-11.5 reworlced OCHRE with ~m311 c135ts,5% (qua~tz

mainly), also isolated blocks aT ~oftened

greenschist, be11e1 clay/ochre and ochre 11ith
relict magnesite texture; disperses to lOYR 6/8,
some sample 1055_

I
HAS!9

HAS/tO

11.5-13.0

13.0-14.5

as above, 9YR 6/8.

as abo·.... e.

I HAS! 11 14.5-15.0 clayey reNorbed OCHRE, cla,5t5 10~~i disper5es 9VR
6/8, yellowish orange.

I
HAS!12 15.0-16.0 reworked OCHRE, cla5ts 5%; 115perse5 9YR 6/10,

yellowlh orange.

I
HAS!13.1 16.0:'-16.8 bedded CLAY 9radlng to CLAY!OCHRE, contaminated

with ochre 10YR 6!6 to 7YR 6/6.

as above; red to ll9ht brown 8R 4!6 to 5YR 5!6,
minor c:la5t~.

reworked OCHRE; brown 8YR 5!6 with minor
clasts.

be11e1 CLAY/OCHRE 35 abo~e 9ra1ing to 5mall
cla£t greenscht£t BRECCIA which ~IEo jnclude~

large eoft green5chi5t claets; red 3R q/6.

reworked OCHRE, ~mooth and creamlike; red lOR
5/6. <10% clastS' but contaminated with yello1'lieh
orange 9YR 6/8 from side of hole, wet and
5ticl<y.

light brown SYR 5/6
~mall cla£t5 <5~.

reworke1 CLAY/OCHRE;
rUdimentary bedding,

.2 16.8-17.5

HAS!16 19.5-20.5

HAS!17 20.5-21.5

HAS!14 17.5-18.5

HAS!IS 18.5-19.5

I

I
I

I
I
I HAS/18

HAS/19

21. 5-22. 5

22.5-23.5

as a.bove.

as above.

I
I
•



;) '-_:

HAS/20

HAS/21

HAS/22

HAS!23

24.5-25.5

25.5-26.5

26.5-28.0

123154

153

as above but now with noticeable air vesicles
throughout, clasts <5%.

a~ above, auger has picked up a clast of solid
limonite rocl~ 1iameter I.Scm.

as above but grading to a deeper red tOR 4/6.

9001 conei5tent clean OCHRE, deep red lOR ~!6.

Extracting augers becoming extremely difficult.
No ~ign of hitting bottom a~ in last hole.

~

Hole ended.

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



123155

154

Au~er hole ~ ~.

1)ri lle<! 13/2/90 commencin~ 7.<15am to,. To Lo<!ge an<! R. 1)ean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 22.0
metres. Location 346531.51mE, 54002<10. 57mN; 163.74m.

I

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

Sample

HC5/1

HC5/2

HC5/3

HC5/<1

HC5/5

HC5/6

HC'5l7

HC5/8

HC5/9

HC5/10

HC5/11

From- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.0

8.0- 9.0

9.0-10.0

10.0-11.0

11.0-12.0

12.0-13.0

Description.

~an1y CLAY derive1 from 3ctinolite schist? with
schi~t clastE? some bedding visible; dusky
yellow green SGY 5!2 with minor yellowi~h

oran~e 10YR 6/6.

greenschist BRECCIA with clay matrix, C135t~

50%, mainly 5cftene1 actinolite 5~hi5t; 9re)'i~h

9reen lOGY 4/2, ~ome l~rger cla$t~ a~ ~aft

weathere1 9reen~chiEt; pinl~i5h grey 5YR Bfl.
matrix olive brown 2Y 5!~.

9reenschist BRECCIA with clay M3trix as above
and laminated CLAY; olive yellow 2Y 6/4 to 2Y
6/6.

greenschist BRECCIA with c13y!och~e matrix,
clasts 40~; olive yellow 2Y 6/7.

9reenschist BRECCIA as above over greenschist
BRECCIA with clay/ochre matrix, hard
9reenschi~t clasts to 2cm 40%; light brown 7YR
5/6.

r-ewor-ked OCHRE '·lith c:laets 10~~, wet, E:a.mpJe
loss; li9ht brown 8YR 5/6.

reworke<! OCHRE with clasts 10%1 light brewn 8YR
5/6, and minor greenschist BRECCIA with
clay/ochre matriX, Cl35tS 60%

greenschist BRECCIA with clay/ochre matriX,
cla5ts to 2cm, qO%; light brown 7YR 5!6.

reworked OCHRE, cla~t5 to lcm, 15~; light brown
8YR 5/6.

CLAY With 5mall C135tS of greenschist 15%; 1ull
yellow 2Y 7/6.

CLAY 35 3bove grading to ~reen5chiEt BRECCIA,
clasts to 2cm, 25%1 dull oran~e yellow 1Y 7/6.
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HC5/12

HC5!13

HC5/1Q

HC5/ IS

HC5/16

HC5/17

HC5!18

HC5/19

HC5/20

13.0-1Q.0

lQ.0-15.0

1'5.0-16.0

16.0-17.0

17.0-18.0

18.0-19.0

19.0-20.0

20.0-21.0

21.0-22.0

123156'

1'55

reworked OCHRE with few cla£t£; brown15h orange
9YR 6/6

3$ above; 9YR 6!6 dispersing to yellowish
oran'3e 9YR 6/8.

reworl~e1 OCHRE liith C13EtS of 9reen5~hiEt and
Quartz to O.5cm, 15~; strong brownlEh orange
9YR 6!7 dispersing to 9YR 6!9.

reworked OCHRE with some stratified reworked
OCHRE, clasts. as abOI/eo; ye) 10~.,iEh orange 9YR
6/8 dispersing to 9YR 6/10.

reworked OCHRE as abovel yellowish orange
9-10YR 6/8 dispersing to 10YR 6/10.

~eworke1 OCHRE as above gra1ing to 9reenschist
BRECCIA With clasts of soft weathered and hard
fre~h green5chist and quartz to 2.0cm, also
same ochre clasts with relict texturel
yellowish orange 10YR 6/8 dispersing to lOYR
6/10.

reworked OCHRE with small clasts S%, yellowish
oran'3e 10YR 6/8 dispersing to 10YR 6/10.

35 above, <5% clasts.

reworked OCHRE, small clasts to 0.5 em, 20~1

y&11owish brown 10YR 5/6 dl~per5in9 to
yellowish orange 10YR 6/6.

I
I
I
I
I
I
I
.,

Hole terminate~ OWing to problems with the rig_
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I

123157

156

Auger hole ua 4.

Vrilled 8!2!90 commencing 8.30am. Driller T. Lodge and R. Dean,
stacpoole's Launceston. Logged by H. Shannon and M. Whitty
(lq.5-20.5ml. Total depth 20.5 metres. Location 3q6531.86mE,
5q00197.33mN; RL 16Q.23m.

I
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Sample

H€!1! 1

HGll!2

HGll!3

H6II/Q

HGll!5

HGll! 6

HEll/?

HGl1I8

HEll!9

HGll!10

HGll!ll

Hell 112

Fr-om- to

0.0- 1.0

1.0- 2.5

2.5- Q.O

Q.O- 5.5

5.5- 7.0

7.0- 8.0

8.0- 9.5

9.5-10.5

10.5-11.5

11.5-12.5

12.5-13.5

13.5-lQ.5

De-scription

SOIL (not s3mpled) over CLAY, y.llowl~h brown
10YR 5!6.

CLAY and cl~y matrix greenschist BRECCIA.
yellowish tro... n 2Y 6!Q, light oli'.'e lOY 5!Q o':er
muddy SAND, purplish grey 10PB 6/1.

CLAY and clay matrix greenschist BRECCIA. cJaEts
to 2c:m£, 30~J soft, unoxidizedf dark greenish
grey 5GY 4!1 and blui~h grey 5B 5.'1.

clay matrix 9reen5chi~t BRECCIA, clast~ to 3c:m.
50ft 9reenschi'5t but some mu~dy "sand clasts"
~decoMpo5ed sandstone) and one clast of ochre
and one rounded quartz pettie; greyish olive lOY
Q!2.

(water 5tr-ucln J almo5.t a}} '5ample lost, trac:ee
of ochre and quartz clasts in MUD as above.

sloppy MUD 5Y 5!Q.

soft MUD, olive grey 5Y 4/1 With sand clasts
(decomposed 53.ndstone} dusky ~/ello~" 5Y 7/4.

stiff CLAY grading to clay matri~ BRECCIA;
Quartz and s3nd clasts, also soft green5chi5t,
i2olate1 Qonah type grey sandstone; medium grey
N 5.

9~een5chi5t!quartz!5an1clast BRECCIA 35 above;
dar', grey N 3.

CLAY/OCHRE ~Iith 5m3ll C13St5 5~; brown 715YR 5/q

to 7.3YR 5/6.

3.S abo'.'e; bro"mish orange 8YR 6/6.

as above; 7YR 5/Q over bedded CLAY/OCHRE ... ith
smearerl out weathered green~chi5t clast5 to 3cm;
brownish orange 5YR 5/6.



Hole abandoned.
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HEll/13

HQ1!14

HIH/15

HEll! 16

HQ1!17

HGll!18

14.5-15.5

15.5-16.5

16.5-17.5

17.5-18.5

18.5-19.5

19.5-20.5

123158

15:>

CLAY/OCHRE; yellowish red 5YR 5/6 mixed with
greenschist BRECCIA. small cla£t£ ~bout 30~;

wet. 5mooth an1 cre3m]il~e.

a.s abo....e.

as ab0'...' e •

as above.

CLAY/OCHRE sl19htly drier and more compact,
clasts <30~; reddish brown 2.5YR 4/4.

CLAY/OCHRE now 1r1er an1 tight; re~1iEh brown
2.5YR 4!4, very difficult drillln9 and slow
penet~ation. Difficulty 1n extracting aUger~.



I
I
I

123159
158

Drille~ 8/2/90 commencin9 2.45pm. Driller T. LO~ge an~ R. Dean,
Stacpoole's Launceston. L09ged by M. Whitty. Total depth 13.0 metres.
Location 346566.94mE. 5400166. 16mN, RL 166.96m.

I
I
I
I
I
I
I
I
I

Sample

HQ2!1

HQ2!2

HQ2/3

HQ2/5

HQ2/6

HQ2/7

HQ2!8

HQ2!9

From- to

0.0- 1.0

1.0- 2.5

2.5- 3.5

3.5- 4.0

4.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-11.5

11.5-13.0

Description

CLAY with 9reenschist BRECCIA.

OCHRE; good bright brown yellow 10YR ?; colour
too 9001 to Match any on colour chart, 5upporte1
by greenschist BRECCIA.

a.s above.

clast supported g~e~n5chi5t BRECCIA, claets
<.5cm; 5Y 4/3.

clay matrix greenschist BRECCIA with minor
traces of dark brown ochre 7.5YR 4/4.

greenschist BRECCIA, clasts to .75cm With minor
dark brown ochre as before 7.5YR 414.

9reenschi~t BRECCIA, large clasts to .5CM, with
white clay matriX; very pale orange 10YR 8!2.

more prDnounce~ White clay supported BRE~CIA

10YR 8/2, easy drilling.

3S above, more sloppy.

as above but into water, little £a.mple retained
on aUger.

I
I
I
I
I
I
•

Hole ended.



123160
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Drlll~1 8/2/90 an1 9/2/90 commencing 4.15pm an1 8.05am. Drillers T.
Lodge and R. Dean, Stacpoole's Launceston. Logg~d by H. Shannon and
M. Whitty 10.0-2.5m an1 13.0-17.0mJ. Total 1epth 17.0 m~tres.

Location 346553. 16mE, S400177.04mNI RL 165.96m.

HQ3/1 0.0- 1.0

HQ3/2 1. 0- 2.5

HQ3/3 2.5- 4.0

HQ3!4 4.0- 5.5

HQ3!5 5.5- 6.0

HEl3/6 6.0- 7.0

HQ3!7 7.0- 8.0

H61J/8 8.0- 9.0

-
I

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

Sample

HEl3/9

H613/10

HEl3/11

H613/12

Fr-om- to

9.0-10.0

10.0-11.0

11.0-12.0

12.0-13.0

Description

CLAY, few clasts; y@11owi5h orange lOYR 7/8.

OCHRE, aloppy with quartz clasts; strong yel1o,~

orang~ not on colour chart 8YR 6/10.

rewcrlce1 OCHRE, sloppy, quartz clasts; etrong
yellow orange 8YR 6110, some 5ample 105S.

OCHRE, stapp)' as abo\.'e; str-cng brol"ln1sh oran'3e
7YR 5/8.

CLAY with greensch1et clasts, yellowish brown
10YR 5/4.

as above.

reworke1 OCHRE; 5trong yello~'i5h orange but a
bit dull, 10YR 5/8.

CLAY/OCHRE with clasts of 9r~enschist an1 quartz
5%; light yellowish brown, lOYR 6/4.

CLAY/OCHRE as abovel yellowish orange lOYR 6/6,
same dispersed colour.

reworke1 OCHRE, 5mall clasts 5%; mass colour
5tron9 brownish yellow lOYR 5/8 dispersln9 to
strong yellowish orange lOYR 6/8.

reworked OCHRE a5 above; mass colour 10YR 6/6.
di~per5ing to 5trong yellc~,ieh orange lOYR 6/8.

reworked OCHRE as abov~ grading to CLAY/OCHRE;
m355 colour dull yellowi5h orange lOYR 6/6.
dispersing to yellowish orange. At ba~eJ

9reenschi5t BRECCIA ,~ith clay matrix; li9ht
yellowish brown 10YR 6/4 but with ~meared cla~ts

of ochre; d.3.rl~ brO"1n 7YR 3/4. pr-obabl}'
ex-ma'3nesite.
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HQ3f13

HQ3!1'1

H613/15

H613f16

End hole.

1'1.0-15.0

15.0-16.0

16.0-17.0

1231.61

160

reworked OCHRE, wet sloPpyl dark reddish brown
5YR 3/4 with large loose cJ3St5 to 1.5cm.

as above with yellow clay!ochre 10YR 7!8 and
large angular C135tS to i.5cm 1ia.

now becoming dry and tight, greenschist BRECCIA
with clay matrix, drill penetration slewing_

hard and tight greenschist BRECCIA, clay
supported matrix clasts <.5cm.



1231fj2

161

Auger hole U2 ~.

Drille1 9/2/90 commencing 9.30am. Drillers T. L01ge an1 R. Dean,
Stacpoole's Launceston. Logged by M. Whitty. Total depth 26.5 metres.
Location 346535. 93mE, 5400169.72mNI RL 165.49m.

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

Sample

HQ4!1

HQ4!2

HQ4/3

HQ4/4

HGl4!5

HE/4/6

HQ4!7

HQ4!8

HQ4!9

HQ4/10

HE/'1!11

HQ4!12

HQ4/13

From- to

0.0- 1.0

1.0- 2.5

2.5- '1.0

'1.0- 5.5

5.5- 7.0

7.0- 8.5

8.5-10.0

10.0-II.S

11.5-13.0

13.0-1'1.5

14.S-16.0

16.0-17.5

17.5-19.0

I!escrlptlon

CLAY with greenschist BRECCIA.

OCHRE, yellow 2.SYR 7!8 tinged and mixed with
greenschist BRECCIA, wet.

OCHRE as above.

good yellow OCHRE 2.5Y 7!8, abun1ant small
clasts to 2mm.

as above but $trikin9 large rounded cobble of
solid sandstone, diameter IScm. (Note by H.S.,
this 15 more likely a caving from a gravel at c.
2m. seen in costeans, BE are other rounded
cobble5 seen lower down).

a~ above with fewer clasts, creamltke good
yellow 2.5Y 7!10.

good clean yellow OCHRE 2.SY 7/10, occasional
large pebble/cobble well rounde1 to 5cm dla.

as above, consi5tent bright yellow OCHRE 2.5Y
7/10, With occa=ional roun~e1 cobble5 IDem and
an9ular quartz 6cm.

water-, unable to retain sample, will attempt to
penetrate further, stili very good yellow
OCHRE.

very har1 drilling bringing up large chunks of
deep red solid limonite rock broken up and mixed
with same good OCHRE a5 above.

as above.

little sample retained, chunl<s of clear quartz
and limonite with good OCHRE.

a5 above, OCHRE quality too good to aban10n at
this stage.



Hole ended.
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HQ4/14

H614/15

H614!16

H614/17

HQ4!18

19.0-20.5

20.5-22.0

22.0-23.5

23.5-25.0

25.0-26.5

162

now grading to a greenschist BRECCIA.

becoming drier and tighter, hole collapsing from
above.

tight white CLAY and GREENSCHIST with clasts of
small angular quartz~

as abo'Je.

hit bottom, 1efinitely no more 9001 ~ellow

ochre.
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D~llled lZ/Z/9P commencing 9.30am b~ T. Lodge, R. Dean, stacpoole's
L~unceston. Logged b~ H. Shannon. Tot~1 depth 31 met~es, Location
346545.66mE, 5400188.50mN; RL 164.~8m.
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Sample

HEl5/1

HEl5.'Z

HEl5/3

HEl5.'4.1

.2

HE15/6

HEl5/:"

HE/5/8

HEl5.'9

HEl5110

HE/5/11

HEl5/1Z

F~om- to

0.0- 1.0

1.0- 2.5

2.5- 4.0

<1.0- 5.0

7.0- 8.5

8.5-10.0

10.0-11.0

11.0-12.0

12.0-13.0

13.0-14.0

14.0-15.0

Desc~lptlon.

CLAY with some bandlngl pale ~ellool5h 9re~

10YR 6.'3 to yelloolsh o~ange 10YR 6/6.

CLAY as abo'.'e o ..'e~ p)'~ltlc CLAY; darl, g~ey N 3
to light g~ey N 7, malnl~ N 6 with claEtE to 1
em of greenschist Dr 1e~ompoeod 5an1~tone.

CLAYI da~k grey N 3 to medium g~e~ N 51 malnl~

N 4.

p)'~ 1tic CLAY; ",,~I, gre}' N :5 and 0 I I 'Ie g~e~ 5Y
4/1 with mlno~ cl~sts weathered greenEchlst to
1 cm.

CLAY/OCHRE with clasts InclUding qua~t%1

~ellowish o~ange 10YR 6':".

OCHRE with relict ex-magnesite textu~el mass
colour orange brown eVR ~!6 to 9YR ~!8,

115pereee to ~'eJlotrleh orange JOYR ~/8.

r",.,orl,ed OCHRE 1"llth clasts InclUding quartz,
20%; ~i5per5e5 to (orange} ~·elJo,·, IV 6!8.

as above; lQYR 6!8 (5ample IO~5.

cont:amination} .

s~mple lOEt Inltall)' but ~eco·!..~ed
h:ont3.minated} the ne~~t run as: 3. 51ur-ryl 10YR
5/6.

slurry recovered BE 3bovei 9YR 6/8.

poor recovery, sloppy OCHRE; 5trong ~el1owtEh

o~ange 10YR 6/9.

etill exten51v~ sample 1055, but a true sample;
sloppy OCHRE p~Dbably ~esldual ochre after
magne~lteJ ~lmo5t no grit; dlEper~eE to £trong
yellowl5h o~ange 8YR 6.'10.

OCHRE '"11th relict ex-magnesite te"tu~e' st~ong

yellowlEh O~3nge 9YR 6/10.
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hi'

HEl5!13

HQ5!1'1

HEl5!15

H615!16

HG!~.' 17

H615! 18

HQ5.'19

HE!5!20

HQ5!21

HQ5!22

HEl5!23

HQ5!2'1

H6I5!25

HQ5!26

15.0-16.0

16.0-1"'.0

17.0-18.0

18.0-19.0

19.0-20.0

20.0-21.0

21.0-22.0

22.0-23.0

23.0-2'1.0

2'1.0-25.0

25.0-26.0

26.0-27.0

27.0-28.0

28.0-29.0

123165

itS above.

sloppy OCHRE, som" residual texturel lY 6!8.

OCHRE a5 abo\.'!!!; 5trong yel1o\',teh orange tV
619.

3,5 above; IV 6.'9 to baee, "'here traces of
duller reworked OCHRE with ciastsl IOYR 6!6.

r~worlced OCHRE 1"llth greenscht£t? 3n1 qtlart7
cla5t!!. up to O.5~m, 20%, £trong :;,'el1ol".ts.h
orange 9YR 6/9.

reworked OCHRE as above over O~HRE with relict
texture after m3gne~jte rn~lcl ~tron9 ~el)oHtsh

or;on9" 9YR 6.'9.

OCHRE with resl111~J te~ture; m355 colours brotln
8YR 5/'1 to yellowish orange 10YR 6!8 dlspersln9
to strong yello','t~h Drange 9YR 6/9.

sloppy OCHRE as abo',,, I "tron9 bro"," I s:h orang"
9YR 5!9.

OCHRE with relict ex-ma9ne5tte t~~:ture; m3SS
colour dark brown 8YR 3/'1 to stron9 brown 8YR
5/8, mainly strong brown 8YR '1/6 dispersing to
strong brown 8YR '1!8.

OCHRE as abo',,,; 8YR '1/8 with minor rel'lorked
OCHRE; yellowish orange 10YR 6/8.

as above.

reworked OCHRE with clasts grading to
greenschist BRECCIA '11th ~Ja)·.'ochre m3tri~;

clast.: to lem, 30';'; yelloNlsh t'ro"1n 10YR 5.''1.

greenschist BRECCIA ..,ith cla\' matri,,' pale
orange 10YR 8!'1 and greenschist BRECCIA with
clay/ochrel yello",ish brol-,n IOYR 5/'1. The
clastE include same b@dded breccia, clay and
i5Dlat~1 och~e fragments.

OCHRE, residual and some reworl,~d OCHRE with
EmaIl cla5ts commRn snd isolated larger clasts;
disperses to st~on9 brown 8YR 4/6.



H€I':5/27

11615/28

29.0-30.0

30.0-31.0

123166

1....5

OCHRE. re~i~ual with good relict ex-magnesite
t.~turel ma55 co)ou~~ ~YR q!4 to 10YR 6!B
dtsper5ing to strong brONn 8YR ~!8.

OCHRE, residual and reHorke1 gra11ng to
greenschist BRECCIA with clay/ochre matri",
tihich includes ~lasta of brO'1n o~hre; yello,-,ish
bro'ln 9YR ':5 / 6.

I

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

End hole, last rod used.
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Drl11e1 22!2!90 commencin3 1.0Dpm. Driller T. Lodge 3n1 R. Pe3n.
Stacpoole's Launceston. L09ged ~~ H. Shannon. Total depth 31.0
metre5. Loc3tlon 346~~~.D2mE. ~400133.~lmtl; RL 1~2,42m.
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Sample

HP4'1

HI!'!!2

HP4!3

HD4!4

HP4 .'~

HP4/8

H1!4!9

H1!4! 10

HP'l/l1

HP4!12

From- to

0.0- 1.0

1. 0- 2.'5

2.5- 4.0

4.0- '5.'5

5.5- ~ • I)

7.0- 8.3

8.3- 8.5

8.5- 9.8

9.8-10.0

10.0-11.0

11. 0-12. 0

12.0-13.0

13.0-14.0

14.0-15.0

Description

qu"rtz BRECCIA in cI3,'; 9YR ~''l to 9YR 6/6.

CLAY/OCHRE with clast5; 10YR 6'6.

!!lcpp)' re",orr'~e1 OCHRE l'Iith Cl3.5teJ ojl!5pereeoj
colour 9YR 6/10.

:is above.

as above. hard bands (Iimonltel near base.

Mud~y quartz BRE~CIA 11ith C)3Y matrix; 10YR 4!2
darl~ grey15h bro~lnt with claEts of re~j~ual

texture ochre, 10YR 6/8.
reworked OCHRE with quartz cla5ts and re51dual
OCHRE !possibl~' 35 13rge Cl35t5l 1'1' 6.'10
yellowish orange.
]3,"'9. re!E!j1.u3.1 OCHRE Cl3.5tS. 13.min3.tect yello"li5h
orange 10YR 6!8 and ~el lowl5h brol'In 10YR 4.'4 in
mu11)' qU3rt% BRECCIA With CI3,' m3trl,,' 13rl:
yellowi5h brown 10YR 3!3.

510ppy OCHRE. cla5ts 5~; disperse5 IOYR 6/10.

residual OCHRE; main I,' ,'ellowist, orange 10YR
6/8. '>Iith minor- ~3nd5 of 13rl: ;'e11ot"!!5h bro,-In
lOYR 3/3; dt~p@rEe~ to 10YR 6110 ~l~o some grit
i n1 i c at i n'3 rel-lorl:e:J ochre.

reEidual 3nd re~Drlted OCHRE; ~ellDw1£h orange
IDYR 6'~ an1 light DII~e ~rDwn 2'1' 5'~ 1i5perslng
to 2'1' 6/8.

~lDPP~' OCHREs ineludin9 re~IDrlte~ an1 prob3bJe
re~idual ochre di£persing to lY 6!9.

5Iopp,' OCHRE \'lith quartz clast5 35 "co'Je
dispersing to 1'1' ~-6!9.



123168

16"7

No "amples for HD4/24 anrl HD 4/25.
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HD4/13

HD4/14

HD4/15

HD4/16

HD4/17

HD4/18

HD4' 19

HD4'20

HD4.'21

HD4.'22

HD4/23

HD4.'26

HD4.'27

HD4.'28

End hole.

15.0-16.0

16.0-17.0

17.0-18.0

18.0-19.0

19.0-20.0

~O.O-21.0

21.0-22.0

22.0-23.0

23.0-24.0

24.0-25.0

25.0-28.0

28.0-29.0

29.0-30.7

30.7-31. 0

reworkerl and re~lrlual OCHRE with quartz ~Ia~t~

15%, 10YR 6.'4, 10YR 5.'4, 10YR 3.'3 ::ellol'll"h
orange to rlark )'ellol"I~h brol'In, rll"per~ln9 to
yellowl~h brown 10YR 4-5.'4.

as above, dispersing to 10YR ~!6.

mainly residual OCHRE. 13r-ge Cl3.5tE,. 11m,cnlte
vein?' ~ellowl"h bro,m 10YR 4/6 to -..ello,·,I"h
orange 10YR 6/8 diEper"eE to 10YR 5.'6.

a" above di~per"ln9 10YR 5/6.

35 ~bDve 1i~per51ng to 10YR ~!6.

re,,11ual OCHRE I'Ilth limonite, ~tron9 bronn 8YR
5/16 when dl"per~erl.

re~11ual OCHRE probabl~' a" large o:laEts In
9reen,,~hl"t'quartz BRECCIA "llth ~I,,)· matrix'
c: last!! 40". The ochre m31~es: up 80% of the
53mple; COIDUr!! dull ~el1oH lOYR ~!6 3nd strong
orange brO~fn ~YR 5!8. The breccia matri,: 15
yellowish brown 10YR 4.'3.

s'oppy OCHRE, 11"perse" to 10YR 5.'6 -..ellol'll"h
bra.... n.

eJoppy OCHRE, mainly reEl~ualr strong or~nge

bro.In 6YR 5/8.

residual OCHRE, 900d ex-ma9ne"lte texture,
strong orange brown ?YR ~!10.

a!! above - poor reeD'}Etr}'_

OCHRE with residual texture an1 9reen~o:hlst

BRECCIA with weathered 9reens~hl"t ~last~ In
~layey.'o~hre matrl". (Compound ot o~hre an1
9reenso:hl5t bre~~I")1 7YR 5.'6.

OCHRE, re"l<lual Nlth "ome 119hter, ",eathere1
GREENSCHIST banrlE 8YR 5/6, Etron9 bro,m.

TALC SCHIST (reo:o~ere1 a" o:hlps In pUlp! or talo:
so:hlst breo:~la In pulp matrl"l -..ellowlsh 9rey
10YR 7.'3.



HD'l/13

HI!'l/I'l

HD'I/l:5

HI! '1 /16

HD'l.' I.,

15.0-16.0

16.0-1.,.0

17.0-18.0

18.0-19.0

19.0-20.0

16""

reworked and residual OCHRE with quartz clasts
15%, 10YR 6/'1, 10YR :5/'1, 10YR 3.'3 yello"llsh
oran~e to d~rk ~ellowish bro~lnJ 1tEperstng to
yellow15h brat,n JOYR 4-5/4.

a5 above, dispersing to 10YR :5/6.

maJnly residual OCHRE. large C135t~. limonite
vein?; yellowish brown 10YR 416 to ~e]lowt~h

orange 10YR 6/8 disperses to 10YR 5/6.

as above dispersing 10YR 5'6.

3~ 3bove 1i~perEin9 to JOYR 4!6.

1 E; 9

No samples for HD4/2'1 and HD '1/25.

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

HD'l.' 18

HD'l.'19

HD'1/20

HD'I/21

HD'I/22

HD4/23

HD'I/26

HD'1/2.,

HD'I/28

End hole.

20.0-21.0

21.0-22.0

22.0-23.0

23.0-2'1.0

2'1.0-2:5.0

2:5.0-28.0

28.0-29.0

29.0-30 • .,

30.:"-3J.0

residual OCHRE with Ilmonitel strong brown 8YR
5/16 when dispersed.

residual OCHRE probabl)' as large clasts In
greenschl'Eitfqu:lrtz BRECCIA Nith cIa";.' matrixJ
cl.35tE -10%. The oc:hre m3.hee up 80% of the
!tampl., colours dull ·'/eo1101". lQYR '5/6 :9.nd strong
orange brown 7YR 5!8. The brecef3 matrj,~ J5
yellowish brown 10YR'I/3.

sloppy OCHRE, dlEper!!eS to 10YR :5/6 ','ello",leh
brot-In.

~lDPPY OCHRE, mainly r.Et~ual; strong orange
bro.1n 6YR 5/8.

residual OCHRE, good ex-magneelte texture I
strong orange brown 7YR :5/10.

aa above - paor reCD'Jery.

OCHRE With residual texture and greenschlet
BRECCIA with weathered greenschist claets In
cl3.ye)·.'ochre m3tri~t. (Compound of oc::hre an1
greenschist brecclal, ~YR 5/6.

OCHRE, residua) ~Iith Eome lighter, I"Jeathere1
GREENSCHIST bands 8YR 5.'6, ~trong brO'·ln.

TALC SCHIST (recoverei as chips in pulpl or talc
schl~t breccia In pUlp matrix, vellowleh grey
10YR :"/3.
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Auger hole HI ~.

Drlll"d 22!2!90 co....enclng 1.30p... Driller T. Lod'!e 3nd R. De"n,
Stacpoole's Launc..ston. Logged b~' H. Sh"nnon. Tot,,1 ,".pth 22.0
metr"". Loc"tlon 3'1656'5.07..E, '5'1001'l1.'5I ..NI RI_ 170.9'5.

Sa..pl .. Frcm- to Description

I
I
I
I
I
I
I
I
I
I

HD'5!1 0.0- 1.0

HD'5!2 1.0- 2.'5

HD'5!3.1 2.5- 3.5

.2 3.5- '1.0

HD'5/'1.1 '1.0- '1.8

.2 '1.8- 5.5

HC5!'5 5.'5- 7.0

HD5!6 7.0- 8.5

HD5!7 8.5-10.0

re.,orl,ed OCHRE '-11th qu"rtz c:l""t" 20%1 or lOng..
brown 8YR 5/10.

CLAY!OCHRE .,lth qUlOrtz cl""ts 15%1 d"r1, brol'ln
?YR 4/2.

re.,orked OCHRE ... Ith cl""ts 15~1 dlOrl, )'.. llol'll"h
bro.1n 9YR '1/3.

gr..enschl"t BRECCIA ... Ith CllO)' mlOtrlxl )'ello... l"h
brown JOYR 4/3 to 10YR 5/4, chips Indlc"t.. large
clasts of ..... ath.. red schist 50~.

greenschist BRECCIA with clay/ochre matriX,
clasts <0.5cm, 2'5%1 10YR 5!'1 yellowl"h brown.

CLAY/OCHRE with som.. clay after greenschist
(]3rge elsEtE', c13sts 20%, ~relJDNi5h or3nqe
10YR 6/5.

CLAY!OCHRE "11th small clast" up to 10% and
larger weathered green"chl"t cl""ts, matriX 10YR
~/a yel1o\',ish bra"'n, c:lilEt£ m!l.f.nl"/ yet ]ol-lish
orange 10YR 6/-' ",Ith ,-,hlte ,,"d trace bl"ci,
bands.

laminated CLAY l'Ilth large CllOst." of .,eathered
greenschist. 10YR 7/4, 2R 6/'1, -'YR 7/4.

CLAY ",lth Isolated cl"st .. to 0.5cm, <5%, (and
Dcc:a.5!onal large clasts of "Ieat.hered
9reen~chi~t); mostly massive but scme laminated
clay; greyish orange 10YR 7/4 to light brown 8YR
6/4.

HC'5'8 10.0-11.5I
I
I
I
-

HD'5/9 11.0-13.0

CLAY 111th a fe'1 very sma]1 cla5ts to O.2CM, (2%,
2Y 6/4 greyj"h yellow to 8YR 5/4 light brown,
rare ochre C13Sts 5tron9 brown.

CLAY with chlorite schist cla!its to O.'5cm, 5%,
becoming c:omrnon near bae& '10%; 1Y ~/6 greyl!!h
y,,110,-,.



•
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HD:5/10

HD:5/11

HD:5/12

HD:5! 13

HD:5!1 'I

HD5!15

En" hole.

13.0-1'1.:5

1'1.5-16.0

16.0-17.5

17.5-19.0

19.0-20.5

20.5-22.0

169

CLAY with 9reensc:hlst c:lasts, (some ....ather ..dl
and minor ochre, all 5m3)] <O.5cm about 30~;

10YR 7/'1 to 2Y '!'1 pale 9reylsh orange to pale
grf!'yj5h yelle"..

CLAY with small 9reensc:hlst c:lasts to 0.2c:m,
<:5%; 10YR 6/'1 to ?YR 7!'1.

CLAY with c:lasts as above.

CLAY ... Ith c:la.. t~ Inc:luilnq mlnnr ~nttene<t

ac:tlnollte sc:hlst; IY 6/'1 to IOYR 5!'1.

~!oppy CLAY 111th feH clasts 1i~per$@e to JOYR
5/'1 yello\·,lsh bro••n, posEibl~' a c:la~·/oc:hre.

CLAY 9ra11nq to CLAY!OCHRE nlth 5% qreenechist
clastsl dark brown aYR '1''1.
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Auger hale HR ~.

Drilled 23/2/90 commencing 8.30am. Driller T. Lo1qe an1 R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 13 metres.
Location 3~65~0.26mE, 5~00135.2~mNI RL 172.89m.

I
I
I
I
I
I

Sample

HD6/1

HD6f2.1

.2

HD6/3

HD6/4

From- to

0.0- 1.0

1,0- 1,0

1,8- 2.5

2.5- 4.0

~.O- 5.5

Description

clayey OCHRE'wlth small greenschist clasts lOS
to 0.5cml 10YR 6/8 yellowish orange.

CLAY/OCHRE ... Ith greenschist clasts, 10% to lcm,
$Oome lamlnatlonl 'bro.,.,lsh' yellow orang" 9YR
5-6/7 grading to reddish bro...n lOR ~/6.

CLAY/OCHRE I mainly moderate r"d IYR 4/6 with
thin ban~E ye)]o~115h orange 9YR ~-6!7.

CLAY/OCHRE with small clasts to 0.2cm, 5'l11
colours 35 ~hD~e qrsding to JOR ~!6 r.d~t9h

bro'in.

CLAY/OCHRE "Iith C13stS, inclu1inQ some
actinolite schist (9reent~h 9r8\') to O.~cm, ~~;

strong ~e~ ~R 4/~.

I
I
I

HD6!5 5.5- 7.0

HD6f6 7 .0- 8.0
8.0- 8.5

HD6n'.1 8.5- 9.5

CLAY/OCHRE, clast!! C2S1 reddish bro"'n lOR ~f6.

3.5 abo\','e.
CLAY/OCHREI moderate red 9R 4/6.

CLAYJOCHRE I"lth small clasts and laminated
Bgho£t- clasts ex green5~hist? to 2cm clast5
lOS; red 9R 4/6 reddl",h broNn lOR ~J6 )'ello.,lsh
orang" 10YR 5-6/7.

I
I
I
I

.2

HD6f8

HD6f9

HD6/IO

9.5-10.0

10.0-11.0

11.0-12.0

12.0-12.8
12.8-13.0

CLAYfOCHRE ... Ith clasts 20S mainly pale yellol',lsh
orang", 10YR 7/6, With reddish brown lOR 4/6.

CLAYfOCHRE ... lth clasts 20S as abo':e, O'ler
CLAY/OCHREI 2YR 5/4 to 2YR 5/6.

CLAYfOCHRE ... ith small clasts 5%1 3YR 5/6 reddish
brol'ln •

~s :..bc'J&.

CLAY; gr~ensch15t CJ3.5ts 20~; liqht hrOl'ln ~YR

6/4.

I
I
•

Hole abandoned - thought to be leavlnq clay/ochre and entering clay.
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Auger hole ua ~.

Drilled 23/2/90 commencing 11.00am. Driller T. lodge and R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 9.8 metres.
Location 3~68~9.06mE, ~~00205.6?m~1I RL 191.3~m.

Solid base struck - hole ended.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Sample

PAl/I

DAI/2

DAI/3

DAI/~

DA1I5

DA1/6

DA1/7.1

.2

Frcm- to

0.0- 1.0

1.0- 2.'5

2.5- ~.O

~.o- 5.~

7.0- 8.5

8.5- 9.5

9.5- 9.8

De5crtption

CLAY/OCHRE (>lith 13.min3.tion an':1 minor-" c:13Et!!,

yellowish oran~e 10YR 6'8.

CLAY/OCHRE as abo'.'e <pale yellowish nrange 10YR
7/8) over talc schist chips and pulp 10YR ~!6.

TALC SCHIST (as chips and pulp); greyish orange
IOYR 7/'1.

talc schist grading to talc schist BRECCIA
lclast£!chlps In clay/pulp matrix); 10YR 7/~.

talc schlst/Quartz BRECCIA In talcose clay
matrix 10YR 6/4.

as a.bove.

talc schist/quartz BRECCIA with talcose
clay/pulp matrix; yellOWish brown 10YR ~/~.

OCHRE, yellOWish brown 10YR 5/6 with residual
te~,ture~ ~fter ma9ne~tte; white pD~lder in end of
bit - tested With acid and found to be eUART~ so
ochre zone probahly cDntinue~



J:"'2

Auger hole ~ ~.

Drilled 23/2/90 commencing 1.00pm. Driller T. Lodge and R. Dean,
Stacpoole's Launceston. Logged by H. Shannon. Total depth 1~.~

metres. Location 346864.0~mE, ~40020~.~~mN! RL 192.8~m.

I

Sample

DA2/1

From- to

0.0- 1.0

Description

CLAY/OCHRE with Isolated quartz clasts!
yellowish brown 10YR ~/6. over CLAY/OCHRE strong
reddish brown 3YR 4/8.

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

DA2/2.1 1.0- 2.0

.2 2.0- 2.'5

DA2/3 2.'5- 4.0

DA2'~ ~.O- ~.~

DA2''5 ~.'5- 7.0

DA2/6.1 7.0- 7.~

. 2 7.~- 8.3
8.3- a.~

DA2/7 8.'5- 9.~

9.~-10.0

DA2/8.1 10.0-10.6

.2 10.6-11.5

DA2/9.1 11.'5-12.~

• 2 12.~-13.0

CLAY/OCHRE with few clasts 9YR 6/8 yellowish
orange.

we3there1 qreenscht5t or 9r~en~chj5t BRECCIA;
4YR ~/~ reddish brown with minor dull Ye110~15h

orange 10YR 616 rIa)' m3trt,~.

CLAY "llth a fe,-, small clast5 <2cm. <2%; 6YR ~/6

light brown o~er 3YR 4/4 reddish brown.

CLAY/OCHRE; '5YR '5/6 light bro,-on .'lth quartz
clast5 to Icm, '5%.

CLAY/OCHRE; 6YR ~/6 lI'jht bro,·,n, few 5mall
quartz 3nd greensch15t cla£t~ over talcoee
CLAY/OCHRE; 6YR '5/4 light brown.

as above.

reworJ.ed cla~ey OCHRE; 9YR 4/6 .
talcose greenschist BRECCIA In clay/ochre
matrl".

CLAY/OCHRE with few clast51 II'jht brown 7YR
~/7.

tal case CLAY!OCHRE grading to greenschist
BRECCIA clasts to O.'5cm, 20%1 moderate bro.,n ~YR

'5/~.

CLAY/OCHRE ... lth fe'" clast,,; liqht braun 6YR
5/4.

c:layey OCHRE; trol'ln :-'YR ~,'6 to :-'YR t:I'6 cl3.$ts 3.5

~bo\!e •

CLAY/OCHRE, a5 .bo~e, reddl"h brown 4YR ~/4.

as above; light brown ~-6YR ~/6 •



I
I
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I
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I
I
I
I
...,

DA2!10.1 13.0-14.0

173

a~ ahove ~YR ~!6.

35 above 5YR 5f6.
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APPENDIX 3:

Pre55 rele3.!Ee:
Drilling outllneE major Iron oxide reEource In TaEmanla



• 5 June 1990
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DRU.T.ING OT.J'l'LINFB MAJOR IBON OXIDE RESOURCE IN TASMANIA

Results from a 4,000 metre 101 hole auger drilling programme which was completed in early

February have now been evaluated.

The drilling was conducted on a portion of the Main Creek iron oxide deposit. which are located

5 kilometre. southwest of the Savage River Township in northwest Tasmania. The deposits are

held under a 10 square kilometre Retention Licence number 8802.

There are three mineralised zones of fine grained iron oxides known as: Sids Creek Extended

Deposit, the Main Creek Deposit and the Bowry Creek Deposit, alI of which total some 1.07

square kilometres (See Plan 1). The most recent round of drilling evaluated an area of 12

hectares known as the HT Ochre Site. The HT Ochre Site constitutes approximately 19% of the

Main Creek Deposit and approximately 11% of the total deposits. (See Plan 2).

~es of recoverable pigment for the HT Ochre Site broken down by pigment colours are as

follows:

Tonnes Yellow Brown Red Total

Measured 12,100 13,800 4,300 30,200

Indicated 23,000 29,000 7,000 59,000

Inferred 95,000 132,000 33,000 260,000

Total 130,100 174,800 44,300 349,200

The original programme was designed to establish a resource base sufficient to sustain a ten

year operation which would produce 10,000 tonnes per annum of pigment. As a result, the

measured, indicated and inferred resource of 349,200 tonnes of recoverable pigment is more than

adequate for this purpose.

Resource estimations have been modelled using the Techbase mine engineering database

management system, using a Polygon Ore Reserve method which manipulates calculated fields.

The calculated field applied to individual colour intervals is provided by the following formula:

Specific Gravity X Recovery Factor x Interval Length

Savage Resources Limited
Level 14 Norwich House 6-10 O'Connell Street Syoney NSW 2000 Telephone 02 223·3166 Telex AA17B238 Fax 02 2314612
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The calculated field is then converted to " recovered tonnage using " 12 sided polygon with radii

of 5, 10, 20, 30 and 40 metres.

A specifIC gravity of 1.24 glee was used in all calculations. The calculated recovery fuctor was

obtained by subtracting contaminant and non-ochre material from the sample and multiplying

the resulting tonnage by 50%. As a result, the mineralised tonnages reported above represent

an estimate of recoverable tonnages from the resource after commercial processing. The tonnage

estimates do not, however, take into lICCOunt mining dilution and practical mining depths and

other mining related factors.

Where two adjacent drillhole centred 5m radius polygon areas touch, the resource assessment

associated with this are" is classified as 'Measured". Touching polygon areas with radii between

5 and 10 metres represent a resource assessment that is considered as "Indicated", while

polygons with radii between 10 and 40 metres represent a resource assessment that is

considered as "Inferred". .All three resources estimates have been "clipped" to exclude known

non-ochre bearing geological features such as greenscbist bands and sink holes. (See Plan 3)_

Iron oxides have had wide application from the earliest times as fine coloured powders which are

used as pigments. Iron oxides are used as colouring agents in paint, brick and tiles, wood

stains, plastics, robber, pet food, face powder and pharmaceutical capsules. More recently,

applications have been found for iron oxides in the production of ferrite ceramic magnets and

high-fidelity recording tapes and machines.

Iron oxides may be either natural/mineral pigments or synthetically produced pigments which

are made from basic chemicals.

Iron oxide pigments are characterised by low chroma and excellent light fastness. They are non­

toxic, non-bleeding and relatively inert. Aided by their relatively low cost, they are the most

widely used inorganic pigments in the world.

Iron oxides come in " variety of colours, the range being extended through calcination and

blending. Hematite contributes a red colour; limonite yellow; and magnetite brown to black.

Commercially, there is a graduation of shades from reds and yellows (ochre) iron-rich and

manganese poor, through oranges (sienna) to dark browns (umber), iron rich and manganiferous

material. The orange hue of sienna turns to firey red on calcination producing "burnt sienna'.

World natural iron oxide production is difficult to estimate, but is of the order of 250,000 to

300,000 tonnes per annum principally from India, Spain and the United States. Of this

approximately 60% is red, 30% brown and 10% yellow.



\ /1
123179

•
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

The principal synthetic iron oxide producers are Germany (Bayer), the United States (pfizer),

Canada <Northern Pigments) and Japan. Numerous other countries produce on a smaller basis.

The Australian market for iron oxide pigments is approximately 15,000 tonnes per annum of

which imports account for approximately 14,000 tonnes. Australia has the highest per capita

consumption of iron oxide pigments in the world. The major consumer of pigments in Australia

is the construction industry which consumes approximately 80%. Potential exists for markedly

increased iron oxide consumption should 'through pigmenting' of cement products such as

roofing tiles commenCe.

Generally, worldwide demand for iron oxides is strong, mainly as a result of the underpinning of

the construction industry with demand resulting in lengthening delivery times. Construction

demand mainly has resulted from the increasing popularity of concrete block pavers, a trend

which is readily evident in Australia.

Synthetics generally have 'enjoyed higher prices than natural iron oxides due principally to their

superior performance characteristics which are particularly required in the paint and coatings

industries. However, while paints and coatings represent a large market sector, the sector has

achieved only moderate growth. In less high performance areas, such as the construction

industry, high quality naturals with good tinctorial st!'ength can compete equally with synthetics

with the attraction of a lower price, and hence construction demand relies heavily on natural

iron oxides. Savage will concentrate its marketing efforts in this area.

The average price for natural and synthetic iron oxide pigments imported into Australia in

198611987 was approximately $1,500 per tonne. Savage will be looking to produce a high value

added product to a tight specification to attract premium prices.

Processing evaluations are continuing and preliminary investigations for the siteing of a

processing plant at, Or near the Savage River Township, have commenced.

For further information contact:

David Archer
ManAging Director

(02) 223 3166
(02) 327 6626 (AH)

Note: The mineral resource estimates quoted in this report conform to the 'Australasian Code

for Reporting of Identified Mineral Resources and Ore Reserve, Report of the Joint committee of

the Australasian Institute of Mining and Metallurgy and Australian Mining Industry Council' of

June 1988 and have been prepared under the direction of, and signed by, a 'Competent Person',
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PLAN 1

H.S. July 190

F1L£ No. SRBC50L

DRA~ BY : H.S.

DRAFTSMAN: T.G.D.S

DATE : t.!arch·S

REVISIONS :

Greenschist

Predominantly MOCJlE!SiIe
overJ.ain by reworked
0Il:I residual ochre

LEGEND

_....- fiJulf

TASMANIA

SAVAGE RESOURCES UMllED

SAVAGE RIVER

RL 8802 - BOWRY CK.

OCHRE RESOURCE
LOCATION PLAN

N.W. Ceosl ComOLlter AIded Drafting Cantre. Phone 1004 354315
Fax. (004 354495
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FIG.2

H. S. July 1990

nLE No. SRMC1 COR

ORA""'" BY : R.A.

DRAfTSMAN: T.G.D.S.

DATE : April"90

REVISIONS :
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OCHRE RESOURCE
LOCATION PLAN
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Fox. 1004 3544951

SCAUE 1: 10,000 'Q8

HT OCHRE SITE
REFER TO PLAN 3
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FIG. 3

FlLE No. SRt-tC25AH

DRA'tt'N BY : R.A.

DRA.FTSMAN: T.G,D.S
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I 1. INTRODUCTION

I
I
I

This report is to be studied in conjunction with the iron oxide

pigment marketing report*which was issued to Savage Resources

Ltd in December 1989. The reason for this is that the marketing

iron oxide pigment background information is not repeated in

this document, i.e. in conjunction with the iron oxide pigment

marketing report, this document is complete.

I Virtually all synthetic iron

manufactured from synthetic

oxide).

oxide pigments produced today are

goethite (Fe 2 0
3

.H 2 0 yellow iron

I
I

As high purity goethite occurs in the Savage Resources prospects,

it seemed reasonable to assume that it might be possible to

produce acceptable grades of iron oxide pigments from these

deposits.

I
I
I

From the pigment point of view, the process of producing goethite

concentrate is simply the first stage of liberating and refining

the goethite. This report details the refining and production

stages necessary to produce acceptable grades of pigments from

Savage Resources Ltd goethite .

...
I
I

It also presents the processes for producing premium

iron oxide pigments as haematite (reds) and magnetites

and blacks) from the Savage Resources goethites.

quality

(browns

I
The report also recommends the further work necessary to commer­

cialise the technologies.
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In the iron oxide pigment industry it is rare to find a complete­

ly integrated company, in the sense that a single company begins

with its own feedstock (natural ore or chemical raw materials)

and eventually produces a manufactured good such as paint or

a ferrite body. More typically, companies producing natural

oxide will confine themselves to mining and selling crude are,

to mining ore and processing it into finished pigments, or to

" T\-..e..

I
I
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I
I
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Such a

I various

pigments

I may also

vehicles

•
I

I
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buying and processing ore plus making paint to be sold. Simil­

arly, a typical company producing synthetic oxide mainly manu­

factures pigment.

manufacturer frequently blends finished pigments of

kinds with other materials to produce multi-component

meeting certain specifications. A pigment producer

make and sell dispersions, which are pigmented liquid

whose form may be convenience for paint manufacturing.

Some firms in the pigment industry simply buy finished pigments

and do blending or dispersing, or perhaps both .

This report is concerned with the methods and materials used

in producing crude and finished iron oxide pigments. Blending

is considered only within the context of pigment manufacture.

Dispersion and other operations and manufacturing carried out

using finished pigments are not discussed in any detail.
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1 2 . TERMINOLOGY
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Terminology for iron oxide pigments can be kept simple, on the

basis of colour, except that a few of the natural colours have

names that mostly reflect the places where they were initially

obtained. Thus, for synthetic oXides. it suffices to speak

of black, brown, red, and yellow pigments. ~. -Several types of

the synthetic pigments can be distinguished according to method

of manufacture. We differentiate synthetic reds into copperas

red, red manufactured by other chemical processes. and other

manufactured red iron oxides. Copperas red is oxide produced

by calcination of the iron sulphate chemical known as copperas.

"red manufactured by other chemical processes" refers to oxide

prepared by calcination of precipitated oxide (usually yellow).

and "other manufactured red iron oxides" signifies red obtained

by direct precipitatio~i

For natural oxides. a variety of names have been assigned to

materials coming from particulate sources. A still-prominent

example is Spanish red, which as the name implies is a natural

red of particular characteristics coming from Spain. Many

of the other natural oxides having special names are no longer

produced or are of only occasional significance. Therefore,

the following terms are adequate to describe modern natural

oxide products; black (magnetite). brown (includes the variety

known as metallic brown), Vandyke brown, red, ochre. sienn~,

and umber. Metallic brown is an oxide obtained by the calcina­

tion of siderite, iron carbonate. Vandyke brown is a carbon­

aceous material containing only a minor amount of iron; it

is included here because of tradition and not because it can

be clearly identified as an iron oxide pigment.

Ochre, sienna. and umber can be thought of as a group of yellow

to brown pigments which more or less grade into each other on

the basis of both chemical composition and colour. The terms

"ochre" and "sienna" appear to have been used to describe similar

material of both domestic and foreign origin. Use of the term

"umber" is more specific of the manganese content and greenish­

brown natural shade of this pigment .
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I For synthetic

producer, and

pigments the terminology usually relates to the

the catalogue number, i.e. Bayer 318 which is

I black, or Northern Pigment 114 which is a cocoa brown blend.

and/or calcining may be required.

kinds or ore, bu t needs to be further

use, as in a paint. Washing alone does

pigment, but grinding will, Along with

I
I
I

I
I
I
I
I

1
I
I
I
I
I
I
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The task before a pigment manufacturer is either to appropriately

reduce the particle size of starting materials that are too

coarse or to manufacture oxides having particle sizes that are

fi ne en 0 ugh to beg i n wi th . As a r u 1 e, s !~"__.r_e_duc ~ i 0ll..Js _!lec­

,,"S.Sil.r)'. ()nly for natural .oxides, because the processes used tAo

manufacture synthetic oxides yield sufficiently fine particles.

The need to achieve small sizes leads to the differentiation

of pigment material into "crude" and "finished". Crude pigment
~-_..__.~-

is natural ore which has been dug from the ground like other

treated prior to final

not produce a finished

size reduction, drying

Finished pigments of iron

oxide are part of a larger pigment class termed "dry colours".
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I
3. EXECUTIVE SUMMARY

I

I This segment is presented for the non-chemist with very little

if any knowledge of iron oxide pigments. and we apologise to

the Savage Resources consultants or technical staff.

I
I

There are basically only two froms of iron oxide pigments of

any significance, the synthetic iron oxide pigments, and the

naturally occurring iron oxide pigments.

I
I
I

The naturally occurring iron oXide pigments have always been

used for decoration, and in Australia, the aboriginal cave paint-

ings and prints are excellent examples of this.

Because modern technology and end uses demands consistency of

feed, the markets for the synthetically produced iron oxide

pigments has grown at the expense of the naturally occurring

the late sixties to mid seventies, whichI
materials despite their

back to nature trend of

lower costs. Coupled with this, the

has endured and in fact spread, has generated rapid market demand

I for synthetic iron oxide pigments for roofing tiles, pavers,

concrete, paints etc ..

I
I

The exceptions are the naturally occurring micaeous iron oxides.

I
A. The process for producing naturally occurring iron oxide

pigments is generally as follows:-

to less than 1.5 micron

At some plants gravity and/or magnetic separation

is carried out to refine the product.

,
Mi 11 by autogenious

\
form of milling

Wet mill or kek mill

1
Mine the oxide ~~ •

Rough concentrate by hammer milling and~screening

grinding when possible, or other

v.

ii i .

i.

ii.

i v.

I
I
I
I
I
•
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Because of the materials handling and milling costs, the process

is not low in cost, and yet results in an inferior, highly vari­

able product.

Mining

Milling

Chemical refining

Transfer of pulp to pigment plant

I
I
I
I
I
I
I

By contrast, our process consists

fine milling and chemical refining.

A. Costs of Goethite Production

of goethite

\\\111 il'\.

concentration,
)

rr '
(till'. (,r,> t\" 0·'0

From this report it can be appreciated that we should be able

to produce a pigment at a cost of no more than $350/tonne, and

from our marketing report it can be shown that the product should

have a market value in excess of $1600/tonne.

B. Costs to Iron Oxide Pigment Production

\
)

magnetic separation

·1

~ [\{(y~'
JBlending and bagging

Filtration and washing

Gravity separation and/or

Drying

Gaseous reduction

Gaseous oxidationv.

i.

ii.

iv.

iii.

I
I
I
I
I
I
I
I
I
I
I
•
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I 4A. BACKGROUND - Technical - General

I
I
I
I

Beginning the first part of the 20th century. chemical methods

were developed for synthetic production of commercial iron oxides,

Synthetic production offered improved uniformity as well as

characteristics not obtainable with natural oxides, and conse­

quently synthetics displaced natural materials for many applic­

ations. Today the iron oxide pigment industry produces a mix

of synthetic oxides still desired of specifications plus a number

of specific natural oxides still desired because of lower cost

or uniqueness of colour.

oxides constitute one of

The iron oxide industry is mature,

end uses according to chemical and

outstanding among which are stability

of low cost and availability, iron

with products matched to

physical characteristics,

and nontoxicity. Because

pigments.inorganiccolouredofgroupsimportantmostthe

I
I

colours can be produced using other iron-containing chemicals,

as in iron blue, ferric ammonium ferrocyanide.

Synthetic pigments, frequently produced from wastes or as a

byproduct of other industries, are now the more important portion

of the iron oxide industry.

more than one valence state. Valence states encountered in

pigments are the divalent (ferrous iron) and the trivalent

(ferric ion). The trivalent state is more common and is found

in Fe 20
3

, haematite, which is red, and in hydrated ferric oxide,

Fe 2 03 .H ZO, limonite or goethite, which is yellow. The divalent

state occurs along with the trivalent state in the magnetic

Development of colour in iron oxides stems

structure of the iron atom, which has the

thesewith

Iron oxides

from the electronic

ability to exist in

pigments

FeO. Fe 2 0 3 , which is

ranging from yellow

shades and browns

but

impurities.

intermediate

colours,

as

preparation and

green

well

of

or

as

magnetite, Fe
3

0 4 , also written as

Thus, iron oxides provide coloursblack.

to red to black,

depending on method

do not give blue

oxide,

I
I

I
I
I

I
I

I
1

I
•
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Oxides and hydrous oxides of iron occur or can be made in a

variety of forms and physical conditions, and this has resulted

in the existence of a number of names for the various compounds,

some with only poorly defined chemical nature. However, for

pigment purposes it is necessary to consider only five of these

compounds; two forms of ferric oxide, two forms of ferric oxide

hydrate, and magnetite. The stable form of ferric oxide,

haematite, designated 0l-Fe
Z

0
3

, alpha iron oxide, has a rhombohe­

dral structure, is non-magnetic, and is the basic compound of

)'-Fe
Z

0
3

, gamma iron oxide, is a defect spinel which has the

magnetic property known as ferrimagnetism. Gamma iron oxide

is important mainly for application of its magnetic imaging

I
red iron oxides. A metastable form of ferric oxide, denoted

oxide to about 600°C causes permanent transformation to stable

alpha iron oxide. Goethite, commonly also called limonite,
(

has the formula ~-FeOOH and is the basi~ compound of both natural

(ochres, siennas, and umbers) and synthetic yellow oxides.

Ferric oxide monohydrate also occurs in nature, or can be formed

chemically, as 'Y -FeOOH, which is known as 1epidocrocite. Its

greatest significance is that it can be formed as an intermediate

in the preparation of magnetic gamma iron oxide. Magnetite,

Fe
3

0
4

, has inverse spinel structure and, like gamma iron oxide,

is ferrimagnetic.

I
I
I
I
I

characteristics in magnetic recording. Heating gamma iron

I
I
I
I
I
I
I
•

However, to date it has not been as important in magnetic record­

ing applications and is a relatively minor pigment. Both of

the ferric oxide hydrates and magnetite can be changed into

haematite by heating; calcination of yellow Ol-FeOOH is one

of the main ways of producing synthetic red iron oxide.

The technical literature contains descriptions of the various

oxides, oxyhydroxides, and hydroxides of iron, the relationships

between them and the way these relationships can be used in

the production of synthetic pigments. A schematic of these

relationships for the compounds of main interest to iron oxide

pigments is given in Figure 1. The compounds in this diagram

can be classified in terms of two series, the alpha series for

~-FeOOH and ~-Fe203 and the gamma series for Y-FeOOH and y-Fe
Z

0
3

.
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The stability of the compounds relati ve to one another, and

the variety of ways in which -Fe 20 3 , haematite, can be produced

are indicated in the diagram. Also shown is the possibility

of forming pigments beginning with either a ferrous or a ferric

salt. This type of diagram is mainly of interest in visualising

the natural processes involved during formation of pigment ores.

FIGURE 1.

01:1.1.

•

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

•
I
I
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BACKGROUND - Natural Pigments

\Y .--1- 7

Blending is a secondary operation carried out both by crude

processors and by other firms handling only finished pigments.

In blending, pigments, and perhaps additives, are combined to

achieve a particular shade or physical property. Blends may

be mixtures of wholly natural or synthetic pigments or mixtures

of to two kinds of pigments. For example, a small amount of

synthetic oxide may be blended with predominantly natural oxide

to obtain an acceptable product or brighter shade. Blending

is used to manufacture synthetic brown pigments from mixtures

of synthetic reds, yellow, and blacks. Some blends are rather

complex wi th as many as a dozen constituents, none of which

is dominant in the mixture.

Because of the relatively low product prices for natural oxides

I these products cannot carry a large cost component for transport­

ation of raw materials. Therefore, milling operations are

located close to mines for natural pigment, and additional crude

sources are sought in the immediate vicinity. On the other

hand, crude materials from iron ore mines is shipped considerable

distances to existing mills, rather than being ground at plants

sited nearby. As freight rates rise, processing and use of

foreign natural oxides can be expected to encounter increasing

competition from synthetic iron oxides. The Savage Resources

goeth,ii te is however unique, and of a much higher quali ty once

concentrated, than natural ochres.

I
I
I

I
I
I
I
I

-I
I

I
I
I
I
I
I

Two classes of mines can be distinguished as sources of crude

ore for pigment production, t'iron ore mines" and "pigment mines".

Iron are mines are mines operated primarily to produce ore for

smelting in the blast furnace. A small amount of the production

of these mines may be given additional beneficiation to produce

pigment raw material. Although the amount additionally benefic­

iated is small in comparison to total mine output, this amount

constitutes the majority of U.S. crude ore production for pig­

ments. Most of the crude obtained as a co-product of iron

ore mining is red oxide, haematite. Pigment mines are mines

operated solely to produce crude for pigment production; the

•
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the character of this ore makes it suitable. or at best un­

economic. for iron smelting. Production from pigment mines

has tended to be a relatively stable but lesser part of overall

crude pigment production.

The most notable features of crude pigment mining are that mining

is very selective. even to the use of pick-and-shovel methods

in pigment mines.

Goethi te. ochre or ocher is still beneficiated by methods much

like those described in detail years ago. Ore dumped at the

top of an incline is disintegrated into a slurry by water spray.

The slurry flows down into a log washer for removal of coarse

sand and rock particles. Further removal of clay and sand

particles occurs as the slurry passes successively through a

separator tank and a Dorr bowl rake. The ochre leaving the

rake as an overflow goes to a settling tank. from which it is

withdrawn at a controlled solids content. The slurry is dried

by being spattered by an agitator onto a slowly rotating steam­

heated drum; the speed of the drum is regulated so that drying

is complete in less than one drum revolution. Product is re­

moved by a knife edge located on the side of the drum opposite

that where fresh slurry is being added.

The size Jed.J!fti9n of natural iron oxide pigments involves pulv­

erising and classifying to eliminate agglomerate~~_r~at_her . than

shattering and crushing to small average particle size$. Lump

ore may be crushed in a hammer mill. As desired or necessary,

the resulting powder can be dried or calcined, generally in

a rotary kiln. Steam heat can be used to dry ochre, sienna,

and umber without producing dehydration and colour change;

higher temperature calcining yields burnt umber but is not

applied to ochre.

The several kinds of grinding units in use can be distinguished

on the basis of operating principle. One of the older units

is the Raymond ring-roller mill in which pigment agglomerates

are broken down through the crushing action of a roller rotating

against a ring. Classification of the product may take place
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through the action of a "whizzer" mounted in closed circuit

on top of the mill. More recently developed grinding units

are high-speed hammer and rotor mills and fluid-energy mills.

A hammer mill reduces size by impact of pigment particles with

very rapidly moving hammers within a confined circular space,

followed by ictegral air classification. Fluid-energy mills

use steam or compressed air to generate an autogenous grinding

action by impact of pigment particles with each other as they

travel at high speed about a circular path, with classification

occurring as a consequence of machine design. Introduction

of fluid energy mills has led to the use of the terms "micronis­

ing" or "jet milling", one of the main advantages of which is

reduction in the number of larger particle agglomerates.

Grinding alone or in combination with calcination may be enough-- ---- ------

to produce finished pigment containing only one component.

In this case, ground material can go directly to a bagging unit,

generally automatic. However, intermediate storage and handli.ng
?

steps are required if blending is to be done. Ribbon blende-l:s-.. --------. _..._~-:- --

are commonly used to make mixtures; these mixtures may be passed

through a small centrifugal mill to break up any lumps formed

during blending, and then the mix can be bagged. In the natural

state, the iron colouring agent in these pigments is hydrated

ferric oxide, limonite, which tends to give a yellow to brown

colour. Heating a limonitic material sufficiently will produce
~

a colour change as water of hydration is driven off and ~imonite

is converted to haematite (red). Therefore, drying these natur­

al ores must be controlled, usually to temperatures below 115°C,

if colour change is to be prevented. On the other hand, ores

can be calcined deliberately to produce darker shades. Ochre

is prized for its natural yellow colour and is not heated other

than for drying. However, the option of calcining results

in there being two main types of sienna and umber. The term

"raw" is used to designate material that has not been heated

other than for drying, and the term "burnt" signifies material

that has been calcined to produce a colour change.



101'J,'

As stated, the dividing line between ochre and sienna is not

sharp. General practice is to associate "~" with the light
6/

shades of ores, which are also lower in iron; siennas are
--- .._------

usually darker and higher in iron. Siennas may also contain

some manganese, because of their tendency to be associated with

umber deposits. To illustrate, the iron oxide content (Fe
2

0
3

)

in a selection of pigments sold was 20% to 57% for ochre, 35%

to 73% for raw sienna, and 23% to 58% for raw umber; the mang­

anese oxide (Mn0
2

) in raw umber ranged from 6% to 25%.

Micaceous iron oxide is another natural form of iron oxide used

as a pigment. As suggested by the name, this material is a

flaky haematite whose platelike nature is physically similar

to that of mica. Chemical similarity does not exist, and mica­

ceous iron oxide does not contain mica. The particle form

in micaceous iron oxide appear to give exceptional resistance

to weathering. The oxide therefore finds use in coatings for

surface protection, and it has been so employed for many years,

as in painting the Sydney Harbour Bridge. However, the predom­

inant use of deposits of micaceous iron oxide has been as ore

for iron and steel production, and little, if any. has been

used in pigments.

I

I
I
I
I
I

I
I
I
I

I
I
I
I
I
I
•
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The description synthetic is a misnomer, which was coined before

organic polymers became commonplace. These iron oxides are

in fact chemically produced iron oxides.

I
I

As evident from

natural iron oxide

Processing steps

desired physical

the foregoing, the methods used to produce

pigments can all be considered "dry" methods.

for natural pigments serve to produce the

characteristics in dry solids, and chemical

and magnetite, Fe
3

0
4

, is black.

used here includes calcination, a step which is used also to

produce synthetic oxides from dry chemicals. However, the

maj ority of synthetic oxides are produced basically by manipu­

lating chemical solutions, suspensions, or slurries; and the

term "wet process" can be used to refer to synthetic oxides

made in this way. In considering synthetic oxides, it is well

to recall that their colour depends on the oxide formed, by

haematite, ferric oxide,

The sense in which "dry" is being

goethi te, hydrated ferricred;

whatever process or sequence of steps;

solutions are not involved.

I
I
I

~I

Thermal Decomposition (Dry Process)

Iron oxide can be produced from a number of iron salts by heating

them sufficiently in air. This procedure converts iron carbon­

ate in siderite ore into haematite; this is one of the older

methods of producing iron oxide (so called metallic brown) from

natural materials. Oxide thus produced from siderite and other

natural materials, such pyrite, is classed as natural oxide

because of the origin of

hand, oxide produced by

as synthetic.

I
~I

I
I
I
I
I
I

Iron oxide

sulphate.

of ferrous

produced is

the starting material. On the other

calcination of iron salts is regarded

has been produced this way for many years from iron

The iron sulphate commonly used is the heptahydrate

sulphate, FeS0 4 .7H ZO, copperas, and the oxide so

referred to as copperas red. A two-step process

•
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has been developed for calcination, in which the heptahydrate

is first dehydrated to the monohydrate and then decomposed at

temperatures in excess of 600°C to the oxide. This process

can be conducted so that the sulphurous offgases can be used

to generate sulphuric acid; the sulphuric acid is reacted with

scrap iron to produce, with subsequent processing, more copperas.

Oxide particles produced by calcining copperas have a spheroidal

shape.

Venetian red is a pigment obtained by methods similar to those

used for copperas red, a major difference being inclusion of

a lime compound in the furnace charge. This effectively intro­

duces calcium oxide into the system and causes the product to

contain calcium sulphate (gypsum) as well as iron oxide. The

calcium sulphate forms by reaction between calcium oxide and

sulphur-containing gases generated by decomposition of the

copperas. While Venetian red has been produced for many years,

today its production is quite small in comparison with that

of other synthetic red oxides.

Ferrite tans constitute another type of iron oxide pigment that

is obtained by forming a compound between iron oxide and another

oxide. The second oxide may be either magnesium or zinc oxide

and is typically reacted at an elevated temperature with ferric

oxide hydrate. This procedure can be considered as a dry method

and is similar to methods often followed in making ferrites

for magnetic applications. In the case of ferrite tans, re­

action between the two component oxides is expedited by including

a small amount of magnesium or zinc chloride, respectively,

in the starting mixture as a reaction catalyst. The advantage

of the ferrite tans, which are nonmagnetic, is that they provide

a pigment with yellow shading that is heat stable.

Thermal decomposition methods are used also to prepare small

quantities of high-purity iron oxide, generally as Fe 2 0
3

.

Such oxide is made mainly for chemical rather than for pigment

purposes; one of its uses is in preparation of specialty ferr­

ites. Oxide is obtained by first preparing a highly pure form

of an only moderately stable compound, which is then heated

to yield iron oxide. For example, chemical-grade iron carbonate
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I
is readily decomposed into iron oxide and gaseous carbon dioxide.

I
However, what

the so-called

we are basically

solution method

describing in this

or wet process or

section is

chemically

I
I
I
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I
I
I
I
I

v
I
I
I
I
I
I
I
-

precipitated.

The solution methods most generally used in the domestic product­

ion of synthetic iron oxides trace their origin to procedures

disclosed by R. Penniman and N. Zoph beginning in 1920. The

use of their approach and subsequent modifications thereof is

commonly referred to as the Penniman-Zoph process. Alternations

and variations of the original technology have made possible

controlled production of oxides differing in colour and physical

specifications.

the 1960 patent by Martin reviews the

ten existing state of the art. Also, at about the same date

the diverse oxides and hydroxides of iron and methods by which

they can be produced synthetically were described in a German

article. General features of the various synthetic processes

can be obtained from the patent and technical literature.

However, a thorough presentation of process chemistry and

engineering does not appear to be available; this sort of in­

formation is looked upon as proprietary by producers.

The Penniman-Zoph process can be thought of as pigment production

through the controlled rusting of iron. Iron in the form of

scrap is reacted with a solution from which iron is simultaneous­

ly precipitated as iron oxide. Also. by methods developed

later. it is feasible to produce pigment by similar chemistry

but without the need for scrap iron. In commercial practice,

both kinds of processing, with and without the use of scrap

iron, are employed. As generally carried out. the Penniman­

Zoph process is a two-step operation. In the first step, a

seed solution is prepared by precipitating fine nuclei of ferrous

hydroxide. Common practice for preparing this precipitate

is to add an alkali such as sodium hydroxide to a ferrous sul­

phate solution. The ferrous sulphate solution can be obtained

by making an aqueous solution of the same chemical, copperas,

which can be calCined to iron oxide by dry methodology. Air

injected into the seed solution oxidises the nuclei to ferric
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oxide hydroxide, X-FeOOH or «-Fe 20 3 .H 20, synthetic goethite.

The process then passes to a continuous growth phase, in which

the seed solution or a portion of it is added to a reactor con­

taining a ferrous sulphate solution in contact with scrap iron.

Circulation of the solution over the scrap iron along with air

inj ection causes iron to pass into solution at the same time

that iron oxide is depositing out of solution onto the growing

nuclei. Product is obtained by filtering the solution and

washing the recovered precipitate.

The process described produces a yellow iron oxide whose

particles are acicular or needlelike. At the same time of

the initial particle formation, the solution has a bluish-green

colour. As growth continues, this changes into yellow-brown

which gradually deepens with the development of reddish shades.

How long the operation is carried out depends on what shade

is desired. Some shades may be produced in a few days; in

other instances the run may last for several weeks. Even so,

the average particle size of the product remains quite small,

generally less than 1 micrometer. The reaction is usually

carried out in large cylindrical tanks. Construction and design

of the tanks vary, as does the method of placing the scrap iron.

The scrap iron used is clean low-carbon steel with high surface

area, such as punchings and trimmings.

The chemical reactions taking place can be written as follows:

I
I

Nucleus or seed formation:

a. 4NaOH + 2FeS0 4
b. 2Fe(OH)2 + 102

= 2Fe(OH)2 + 2NA 2 S0 4
Fe 20 3 ·H 20 + H20

Growth:

I
I
I
I
•

a.

b.

Solution of iron:

Precipitation onto seed:

2FeS0 4 + 3H 20 + i 0 2 = Fe 2 03 ·H 2 0 + 2H 2 S0 4
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The course of the reactions and nature of product depend on

a number of variables, including rate of circulation of the

solution, manner and quantity of oxygen injection, type of pre­

cipitant, temperature, iron quality and quantity, acidity, amount

and character of seed particles, and presence of other ions

in solution, either accidentally or from deli berate addition.

Zinc and aluminium salts are prominent among additives that

have been recommended for controlling the character of the

product.

An important variation of the process is elimination of use

of metallic iron, which can be accomplished by careful control

of precipitation conditions, including through use of gaseous

ammonia. Also it is possible to use iron solutions other than

those of the sulphate. An example is the use of ferrous

chloride solution, as described in a recent patent.

In this instance, conditions are maintained

such that during both seed formation and grown stages the iron

compound formed is synthetic lepidocrocite, ~-FeOOH.

As with its natural counterpart, synthetic yellow iron oxide

can be heated and its water of hydration driven off, thus yield-

ing red oxide, lX-Fe203. This is an important way of producing

synthetic red iron oxide. This introduces another consideration

into control of preparation of synthetic yellow, because proced­

ures depend on whether the process is being used to prepare

yellow oxide as final product or yellow that is to be calcined

to red. Red oxide produced by dehydrating yellow retains the

needlelike shape of the yellow, and this gives properties differ­

ing from those of spheroidal copperas red.

Precipitation methods can be used to prepare red, black, and

brown pigments directly, by careful control of factors such

as temperature and extent of reaction. Black oxides can also

be produced from red and vice versa. Hydrogen reduction of

red haematite can be used to make black magnetite; conversely,

calcination of magnetite will yield red iron oxide. Although

brown oxide can be made directly, the more usual procedure is

to blend a mixture of red, yellow and black.
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An important brown iron oxide produced for its magnetic rather

than its colouring properaties is gamma iron oxide, y -Fe 2 0
3

.

Gamma iron oxide has a spinel type of crystal structure and1 is widely used in magnetic recording applications. This oxide

can be considered a derivative of the synthetic yellow iron

1 oxide industry and is usually produced by the following sequence

of steps:

(1) Production of synthetic yellow, ~-Fe203.H20;

(2) Dehydration of yellow to red, ~-Fe203;

(3) Reduction to magnetite Fe 3 0 4 ;

(4) Oxidation to gamma iron oxide.

1 This sequence produces magnetic particles whose shape and physi-

cal properties are both desirable. The synthetic yellow oxide

1 produced as starting material in step I has an acicular shape

with a high ratio of length to width, and this particle geometry

1 is retained throughout the balance of processing. In step

2 water is removed to give temperature-stable ferric oxide.

1
1
1
1
1

In alpha form, however, the oxide is nonmagnetic (antiferro­

magnetic). Reduction with hydrogen, step 3, produces magnetite,

which has a spinel lattice and itself finds use in magnetic

applications although it is deficient in chemical stability.

In step 4, oxidation is conducted so as to preserve the spinel

structure of magnetite; the end result is an oxide with desir­

able magnetic characteristics and good stability. Gamma iron

oxide is unstable with respect to alpha iron oxide, and heating

to about 600°C can cause a permanent reversion to the alpha

form.

size than ordinary synthetic oxides. Transparent oxides can

be produced in yellow, red, and intermediate shades. They

constitute a relatively small portion of total synthetic product­

ion; the chief applications are automotive finishes and plastics

used in vinyl upholstery.

1
I
1
1
I
•

Precipitation

"transparent"

cant hiding

hundredths of

techniques can be controlled so as to produce

iron oxides. These oxides derive their insignifi­

power from very fine particle size, measured in

a micrometer, or an order of magnitude finer in
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Because Bayer synthetic iron oxide pigments are often referred

to as the quality standard for iron oxide pigments, and the

fact that the Bayer synthetic iron oxide pigments dominate the

market in Australia, we include a description of this process

as background ••

Until the startup of the Bayer plant in U.S.A. in November of

1970, the Aniline process was unique to Bayer in Germany, where

it has been employed for many years as the main method used

by Bayer, a maj or maker of synthetic pigments. The process

nitro benzene is nominally

While this reaction was originally utilised to manufacture

aniline, the process can be conducted so that byproduct oxide

sludge yields valuable pigments.

when applied to production of aniline from

known as

an amine

The reaction,and acid.

aromatic nitro compound toan

iron

of

of

reduction

presence

reduction,

entails

in the

Bechamp

I
I

I
I

they may be of cast iron. To produce yellow pigments, the

reaction is carried out in the presence of aluminium chloride;

ferrous chloride is added when black pigments are desired.

Red pigments may be obtained by calcining either yellow or black

products.

process was introduced in the United States.

the

wasaniline process

many years after

the

not

by

AG

making pigments

Farbenindustrie

practiced at Uerdingen in North Rhine­

by Bayer AG, a successor of I.G. Farb­

accounts for most of Bayer's large output of

Iron chips of controlled size are used;

and

process is

West Germany,

pigments.

anilineThe

synthetic

enindustrie,

Penniman-Zoph

Westphalia,

The technology for

developed by I. G.

I
I

I
I

I
I

I
I
I

The technology is that used by Bayer, West Germany, for the

preparation of their yellow grade (goethite). Such yellow

oxides are produced by iron reduction of nitrobenzene to aniline

using aluminium chloride (AICI
3

) and an excess of nitrobenzene.

AICl
3

was produced by circulating hydrochloric acid over clay

containing 17% to 20% aluminium to give an AICl
3

with a specific

•
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gravity of 1.26, an aluminium content of 7%, and 0.5% free and

28.5% combined hydrochloric acid. Nitrobenzene is water-con­

taining nitrobenzene from the aniline-producing plant or aniline­

containing nitrobenzene from washing. Aniline water, the other

liquid raw material, was water remaining from steam distillation

of aniline and contained 3% to 4% aniline.

Iron used in manufacture of yellow 415 was medium-ground cast

iron powder with an iron content of 96% and a specific gravity

of about 7.0. This powder is prepared by screening and grind­

ing cast iron chips so as to produce a size fraction of material

failing in the 0.6- to 1.75-mm size range, which corresponds

to about minus 12 plus 30 mesh (US Series).

The equipment and procedure used in goethite manufacture is

as follows:

Twelve autoclaves of 20 cubic meters capacity are available

for the reduction process. They are lined with acid-proof

brick, have a 3-arm agitor (of 12 percent Si steel), and

the following inlets at the top: manhole, distillate outlet,

ni trobenzene inlet, return flow pipe, metallic iron screw

feed, sampling tube, oil discharge pipe, and steam inlet.

Automatic weighing and measuring devices are provided for

all raw materials. The iron is fed by a worn screw with

interchanging gears so that the rate of feed may be con­

trolled. As aniline is formed, it distils and is condensed

on a cooler wi th a surface of 60 to 100 square meters.

The proper safety devices such as bleeding pipes, overflow

pipes etc., are connected to the vessel.

The sequence of additions of chemicals to produce Bayer

yellows is as follows: First, 1,980 Ii tres of water and

1,763 litres of AIC1 3 solution are heated in a separate

vessel and pumped into the autoclave simultaneously with

the introduction of 5,OOOkg nitrobenzene. Then add 5,300kg

of medium ground cast iron over a period of 10-12 hours.

The aniline starts distilling after 2-3 hours, and the

agitator, at 35 RPM, shows an increase in power consumption
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to 85-90 amperes after 6-8 hours. This power consumption

is maintained for the full period of 10-12 hours by admitt­

ing 3,500-4,000 li tres of aniline water. The resulting

aniline is pumped to the neutralising tank of 15 cubic

meter capacity where the aniline oil separates from the

aniline water. Here, after 24 hours the· water is drained

off and the oil distilled for 9 hours in the usual commerc­

ial manner. The residue of iron oxide and liquid is steam­

ed for 6-8 hours, and the autoclave filled with water.

It is then forced by 3-atmosphere air to the iron oxide

refining plant ..•

In the refining plant, aniline process oxides are purified,

dried, and pulverised. Purifying consisted of removing any

remaining metallic iron and washing free of salts. Removal

of metallic iron took place in a "spitzkessel", a narrow brick­

lined cylindrical iron tank provided with a conical bottom having

a volume of 65 cubic meters and equipped with an arm agitator

to which hanging chains are attached. At a gravity of 40°

to 50° Baume (B,O, iron oxide paste from aniline production

is run into the tank, diluted with water to IS" to 20" Be, and

agitated. After stirring has stopped, iron is allowed to settle

and is drawn off at the bottom, a process that is repeated

several times.

Because of the slow settling properties of yellow oxides they

are washed by means of a system of Dorr thickeners. The pigment

slurry in the "spitzkessel" is diluted to about 10" B~ and pumped

through a rake classifier for removal of oversize and foreign

matter. From there the slurry is passed to a hydroseparator

where water is added to give a 5" Be paste. The hydroseparator

overflows to the first of three Dorr thickeners, which produces

a IS" to 20" Be slurry which is pumped to a second thickener.

This process is continued through a third thickener, additional

water being added in agitated tanks at each stage in amounts

regulated so as to produce a maximum chloride content of 0.01%

to 0.02% in the final product.
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ICollection and drying of the aniline yellows includes a brighten­

ing process involving heating to 160° to 180° without which

I

the product would be coloured a dirty greenwish yellow. Slurry

from the thickeners is pumped to a rotating filter to give a

Filter

place by a

is finally

drumThe

filter cake containing 40% to 50% water, which is conveyed by

I screw feed to an inclined revolving heating drum.

is fitted with a gas burner at the charging end and operated

I so as to produce an outlet temperature of 160° to 180°C.

cake, flowing concurrently with hot combustion gases is crushed

I in the centre of the drum by steel balls held in

grid across the diameter. Dried yellow product

I

screened, disintegrated, blended where necessary, and packed.

or calcined to produce other colours.

I
I
I
I
I
I
I
I
I
I
I
I
•
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I 4E. BACKGROUND - General Comments
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I

It can be readily appreciated that in developing our technologies

for the processing of the Savage Resources goethite, we have

drawn our knowledge of the industry at large and the current

production practices.

I The reason for our confidence vis a vis our ability to compete

on a cost basis is abundantly clear.

also be

and that

I
-I
I

It must

control,

ments to

qualities.

achieve

obvious that

one will use

consistency

blending is the key to quality

both in-house and purchased pig­

and a wide range of colours and

I
I
I
I
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Man's use of mineral earths containing iron for colouring pur­

poses predates written records. Mining of haematites for use

as a pigment was carried out in Swaziland in South Africa over

40,000 years ago. Caves at Les Eyzies in south-central France

contain 20,000 year old paintings by prehistoric man who used

earth materials to make red, yellow, and black colours. In

the United States, Indians of the Southwest used ochres and

similar pigments in ancient times. Until the late 19th century

iron oxide pigments were obtained wholly from natural materials,

generally with little alteration other than physical purification.

In some cases roasting or calcination was also carried out.

However, it took the modern trendy to establish the market for

high quality, high cost iron oxide pigments.

An\now for the clincher.

Iron oxides are usually produced in batch or intermittent fashion

although the processing and milling of natural oxide could be

carried out continuously. Milling can be readily started and

stopped, and therefore can be done conveniently on a single­

shift basis. However, calcining and carrying out wet-process

methods require a prolonged period of continuQus operation.

Also, energy inputs for heating are needed for both of these

operations. Therefore, it is desirable to conduct calcining

and synthetic oxide manufacture for extended periods, or else
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10 shut the plant down. rather to run on a stop-and-start basis.

los with many other industries. iron oxide producers have had

take steps in recent years to limit air and water pollution .

.rroblems with pollution have been least for dry operations such"s grinding of natural oxide. For the natural oxides,

relatively simple equipment suffices to keep airborne emissions

~ithin acceptable amounts. However, care and some expense

are also involved in avoiding pollution of adjoining waterwayst y runoff from mill property. More extensive facilities are

required to cope with potential water pollution from wet-process

I Production of synthetic oxides. This technology requires handl­

ing of acid solutions containing solid fine particles. Meeting

environmental standards has meant extra expense for installation

lof water treatment facilities mainly designed to control sus-

pended solids and iron levels in effluent.

I
Our mining can be carriedmine it.When we want feed, we simply

lout o~ a. contract basis. Our effluent may be disposed of into

an eX1st1ng facility. ~W~eO-~r~e~c~e~i~v~e__o~u~rc-~m~i~n~e~dc-~f~e~e~d~~a~t-cl~o~w__~c~o~s~t~.I and dispose of our effluent at low cost.

I
I

.

I
I

I'

·0

I
I
I
I
•
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In order to fully appreciate this

reader must have studied Section 4.

segment of the report, the

Our technology for producing

Resources goethite relies on a

high grade pigments from

number of observed factors:

Savage

The goethi te

clusters.

exists mainly in the form of finely divided

The goethite clusters are reasonably discrete and readily

separated from the sands etc., and are fine <5 microns.

The goethite

separated from

marked particle size

the sands (gangue).

There is a

goethite and

difference between the

aAl( ~ jlHrrr~. "" \.~.1 "1':); .~
V i f11o ," 0>1,,,):,

/
can be easily reduced to magnetite and

the sands, talc etc., .by magnetic separation.

I
I
I
I
I
I
I
I
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Account has been taken of the technical and general

processing suggestions put forward by Messrs Bob

Annett, Colin Graham and Henry in this section.

While we include their contributions, we do not

specifically identify them in the text, the only

credit given, being this general acknowledgement.

Their contributions have been significant to date,

and we have no doubt that they will be in the future.

THE PROCESS

The main objectives of the process are clear, to separate the

goethite from the other constituents, and to produce the various

shades of iron oxide pigments from this goethite. There are

a number of ways of achieving this. We shall however, handle

the subject in the folloWing manner.

,
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Thendate.

follows:

tl HotKtf 1.
jC\l'>J

We have produced acceptable cement grades without

magnetic separation, and good reds directly from

the goethite.

The magnetic separation stage should therefore be

seen as an upgrading option.

fractions.

Re-oxidise to produce the other colours. (l~ \olo·)N·

Firstly we shall report what has been achieved to

we shall discuss the potential process alternatives.

In the initial work the procedure was as

dlJ
Wash, screen, size, wash grind.

Reduce the goethite to magnetite.

Magnetically separate the magnetite from the non-magnetic

l.

2 .

3.

I: 4 .
'I

~I NOTE:

I
I
I
I
I

'~I

I
I
I
I
I
I
•
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New and secondhand equipment

i.e. 6 rinses.

3,000 TPA, open circuit

about ~JS min,!tes. The

with the coarse fraction
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the process is possibly to describe

the reasons for them, and then to

best method of analysing

different functions and

centrifuged and rinsed with water;

The fines are fed to a ball mill

milled for a residence time of

is open circuit, multi-cyc1oned,

the 3rd cycloning going to waste.

The feed from the ore dump is run through a roller crusher which
Id\1j :

has a spring loaded ilder roll. ($20,000). The fragmented

material is fed thro:~~ rotary washer, and the plus(25-);;~~
material is discarded. The -2S mesh product is agitated with

a blade impeller in a lS0,OOOL steady head and cY<4:d,ned, with

the coarse material going to waste. $2S,OOO plus

PLANT 1

The rinsed material is dried at below 10SoC. $10,000. dry mill­

ed and screened $80,000, and stored in hoppers for blending

$3S,OOO.

The

the

The fines are acid washed in 1% HCl for about IS minutes, and

costing plus SO% for location allowance.

Front-end loader $100,000.

describe the finer points.

Goethite. Concentrator and yellow/ iron oxide pigment plant.

S,OOO TPA pigment at SO% recovery •

As much gangue as possible must be washed from the goethite

before milling.

THE FUNDAMENTALS

This results in a much cleaner final pigment with good tinctorial

strength (pigment properties).

As no pilot plant work of any description has been carried out,

this plant must be seen as a pilot facility, and designed to

allow for processing options.

I
I
I
I
I
I
I

•
I

•

•

•
".
••••••
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It is anticipated that a house will be leased to serve as an

office etc ..

The total capital cost should not exceed $765,000 which includes

an allowance of $100,000 for sheds and fencing.

I
I
I
I
I
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I
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The material is now blended and bagged. $40,000.
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PLANT 1 GOETHITE CONCENTRATOR & YELLOW IRON OXIDE PIGMENT PLANT 5,000 TPA

CYCLONE
I---,O/flow

Fines

L- ~ U/flow to
Waste

U/flow to waste

Coarse Gangue
to Waste

$350,000

MILL

Open
Circuit

ACID
WASH

15,OOOL

$5,000
Cyclones

O/flow

CENU(IFUGE
~~--="::I~

Rinse water

STEADY
HEAD

Rotary
Drier

$10,000

$20,000

Recirculating
Sludge Pump

$80,000

Dry Mill

& Screen

~ Roller

~"'::: Mill

7 ~OO Rotary
____--- !~asher

Front-End ~ _________
Loader $5,000 --;)~

$100,000 I~

V
J,

Ore

Dump

I
o
M
J

$35,000

-----~---.- , •-----
____~> Bag & Packers

$40,000

.. -, -"

Blender

- -
Grade Bins ~

(,,\/_C:::>_
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As the gangue case is the most costly option, and the more

complex, we shall proceed on this basis.

$100,000

$250,000

including$1,406.000bewouldworst case capital

sheds and fences.

Black Magnetite (Fe 30
4

) + Air -->
Heat

PLANT 2. REDS. BROWNS & BLACKS, i.e. Oxidation & Direct
Reduction

The reject yellow pigment (Le.(")that material that is outside

the blending range .Ib)is too coarse. orlClcontains excessive gangue)

is sent to the red and black plant.

We have two options in this plant, i.e. if gangue is excessive,

first reduce to magnetite, then magnetically separate, and then

produce blacks by drying grinding blending etc., or reds by

thermal oxidation to haematite

In practice we would use one kiln for both red and black pigment

production. at a capital cost saving of $250,000.

If the reject yellow material does not contain gangue, then

the yellow may be calcined directly to red or black.

The

for

The yellow pigment is directly reduced in a rotary kiln to mag­

netite. (See direct reduction section). $250,000. This

material is then water quenched and magnetically separated from

the gangue. $50.000. The magnetite is centrifuged, dried,

ground, screened. blended and bagged. $150,000 + $250.000.

The magnetite may be calcined to produce reds.

and ground etc. $250.000.

I, ,
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•
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- $250,000

Calciner
~..;...-..,.feed bin

J
Red

Off spec
bin

Exhaust-----,,
0},

Air separator

- - __ -ocrUbber

Blower D:I---.-L------- ...,

Drier

$96,000

Dusts

- $150,000

$250,000

'------......:L-------!'---I'1CBlOl>eT

I'lag Flow

density

GrindFine
& Screen

Blender

From Yellow
Plant Rej ect

Bins

Surge Tanks

Optional

STORAGE
- 10,000

Fine Grind
&Screen

...

Bag packers & full 00g conveyor

- $250,000
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Staged magnetic -------------------separation and (Optional) __-

washing ------------------------------------
- $50,000

r
~

PLANT 2

- $250,000

r---- DIRECT REDUCTION
KILN

H20

I
I
I
I
I
I
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I
I
I
l
I
I
I
I
I
I



and the blends and modifications of these oxides.

12-3216-33-

,I.JI ~r (V ;)._
v

- Yellow

Red

Black

Fe
Z

0
3

H
Z

O

Fe Z03 ­

Fe
3

0
4

­

FeO(OH)

the relatively coarse sizing of the other fractions,

to use a rotary kiln rather than a fluidised bed.decided

In summary. we are primarily interested in. and will be dealing

with three oxides of iron:

In the direct reduction process we take advantage of the water

contained in the goethite to promote the reduction reaction,

and cracking of the gas. At elevated temperatures finely

divided iron oxide is an excellent cracking catalyst. so there

is no need to reform the gas. or add a cracking catalyst.

We also make use of the carbon reversion reaction to: (i~ max­

imise the benefits of using natural gas; lii) carbon coat the

iron particles for certain pigment grades. (The black blacks

- see marketing report).

we

to Fe
3

0 4 .

fraction and

The reduction of goethite (Fe
Z

0
3

.H
Z

O) to magnetite (Fe
3

0
4

) using

natural gas (methane (CH 4 ). We assume that in order to separate

the goethite from the remainder of the material in the feed.

we would need to reduce the goethite to magnetite, i.e. Fe Z0 3 .H ZO

Further, because of the fine nature of the goethite

(The feed to the kiln was somewhat sized byelutriation washing.

which concentrated the goethite by gravity separation see

elutriation. The feed was also washed free of alkali and dried

prior to direct reduction - filtration and washing).

I
I
I
I
I
I
I

{I
I
I
I
I
I
't
I
I
I
I
I
I
•



General Description

Carbon Dioxide

Iron Oxide

Fe 20 3 or Fe 20 3 .H 20

CO

Carbon monoxide

Natural Gas

+

+

+

CO

Carbon Monoxide +

Iron Oxide

Water

Heat

+

+

-)

+

+

2Fe

Iron

Methane

CH 4

+ Hea t

+ Hydrogen

H2

-)
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A simple explanation

The methane CH 4 at red heat, i.e. "" 600°C to 650°C is oxidised

by air in the furnace and the iron oxide.

The procedure of reducing the oxides of iron with natural gas

are known by the common misnomer of direct reduction.

In order to avoid confusion to the non-chemist, some over simpli­

fication of the reactions is necessary.

As we only wish to produce the lower oxides. i.e. Fe 30 4 - magne­

tite black, we will work at lower temperatures than those used

for the production of metal iron Fe. However, the principles

and equipment used are one and the same.

Iron oxide (Fe
2

0 3 ) when heated to elevated temperatures in the

presence of natural gas, acts as a catalyst to crack the gas,

and is at the same time reduced to a lower oxide or metal.

I
f2
I
I
I
I
I

,I
I
I
I
I
I
1
I
I
I
I
I
I
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release

appears

reaction)

the charge

on

There

as

reversion

us list a few more

at elevated temperat-

(oxidisedl

velocity

let

+

furnace.the

consumed

of

+ CO Z
3FeO and

and intermediate reactions:-

increasing

-35-

-)

is known to occur.

-)

part

side

C+

is extremely reactive

immediately

+

=

is

FeD

CO

CO

continues with

it

+

+

CO

+

+

As hydrogen

ures

i . e . :

from the methane.

Fe

reduction

below dull redness, the back reaction (carbon

and

As we are all now expert on the topic.

simple iron oxide reduction reactions.

Ii;; i (

I
I The action commences between ZDDoC and 5DO°C

I
I
I presses into the hotter

to be a complex series of

I
I
I
I

NOTE:

I
I
~I

gas is cracked on the iron oxide, with air and water vapour

In order to appreciate the rationale behind the selection of

design of a particular process, it is important that the informa­

tion is presented.

I
I
I
I
I
I

Process Description

Regardless of the process, the basics are the same.

to form CO, HZ, CO
Z

and H
2

0.

Carbon (C) is oxidised and reduces the iron oxides.

air and water vapour assist this reaction .

Natural

Once again

•



of hot iron oxide

i.e. CH
4

oxides of

Desirable
Pyrophoric

Magnetite Black

2C0 2 Not desirable
unstable

Carbon

Dioxide

+

+

+

+

+

+

2FeO

Fe

in the presence

-36-

Fe

Iron

reducing gases,

react with the

->

2CO =

2H 2 -> FeO

+

+ CO ->

Carbon

Monoxide

3CO -> 2Fe

+

will crack

to produce

gases then

The good news is that this is of no consequence

+

FeO

FeO

i i .

iii.

iii.

ii.

Iron Oxide

time.

Just to confuse you further. it is important for the record.

to advise that the iron oxide reduction reaction occurs in a

non-stoichiometric manner, and is in fact much more complex

than depicted.

as far as we are concerned, and is of academic interest only.

i. e . : Iron Oxide Hydrogen Iron Water

Fe 203 + 6H 2 -> 2Fe + 3H 2O

(The only visible pollutant is s~~m) , -- --

i.e.: i. Fe 20 3 + CO ->

(not balanced)

and the hydrogen and carbon reactions are (kcurring at the same

Taking the reaction to Fe, i.e. complete reduction

In reality the reaction proceeds in stages:

Natural gas (CH 4 )

and water vapour

CO + 3H 2 , these

form iron metal:

I l"j

•
••

•a;
I'~

••",.

••••
•

ct

•••••••
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Because we are running counter current, waste heat is utilised

Because the calculations are complex, I will not work through

them.

This saves cash, but complicates

What is important is the fact the the overall reaction is endo­

thermic (consumes energy) and that the energy must be paid for.

to heat the incoming charge.

the calculation.

•IJ)I >-~

•
•
••

eg. :

K cal
g mol

4 Ho f + 2CH
4

+

-17.889

02

°

So much for reducing haematite Fe
2

0
3

to magnetite Fe
3

0
4

.

The oxidising processes are in practice, as straight forward

as the reduction mechanisms.

(-26.416)]

514072.4/tonne

Fe
3

0 4

++ (-94.052)

+ 1 X 0]

Haematite

Red Iron Oxide

co + CO 2
-26.416 -94.052

->

+

+

+

i . e . :

Magnetite

Black Iron Oxide + Air

per Mol of Fe
3

0 4 produced.

4 Ho R ~ 1 [2(-226.9) + 440

~ ~ [3(-198.5) + 2(-17.889)

~ 28.505 K cal/Mol Fe
3

0
4

~ 119.26 KJ/Mol Fe
3

0
4

No molar mass ~ 232 g/Mol

Therefore 1 tonne Fe
3

0
4

has 4.31 K Mols

Therefore AHo R ~ 514072.4 KJ/tonne Fe
3

0
4

+

->

•

••
•••

••••
••
•



CO

-26.416 -94.052

+

°

(-26.416)]

0]

+

dT

-226.9

-)

440 (-94.052) +
2(-17.889) + 1 x

+

-17.889 )

cp dT

+

=973[

298J

613.9 MJ

= ::~ (24.72 + 0.01604T - 42iiOO)

= 22580.0 cal/Mol

= 94478.5 J/Mol

95.0 KJ/Mol

Hence require 6.25 x 1.034 x 95.0 x 10' MJ_~C=--- _

tonne Fe
3

0
4

4H

-38-

1.23 GJ electricity/tonne Fe 30 4
1.25 GJ electricity/tonne Fe

3
0

4

Energy

Now

Because kilns can be heated by either gas or electricity we

present both cases.

Before entering the calciner the haematite is heated by gas

to 700°C.

Nowreduction is endothermic, i.e. takes in heat

per mol Fe 30 4 produced

HO R = ~ [2(-226.9) +

= ! [3(-198.5) +

So assuming 50% efficiency in converting from electrical to

heat energy

kcal
gmo1

Require

f.tHo -198.5

•

I
II'"
I
I
I
I
I
J
I
I
I
I
I

·1
I
I
I
I
I
I
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Calculations:-

kmo1

= 1000kmols
232

= 3.46 GJ of gas

Hence require:

Have to produce 1 tonne Fe
3

0
4

t x 4.310 x 32 kg/hr of 02

= 68.96 kg/hr of 02

and 4.310 kmols CH
4

MJNow CH 4 has a calorific value of 802.32KmQT

Therefore require 802.32 x 10-3~ x 4.310
kmol

= 28.505 Kca1/mo1 Fe
3

0 4
= 119.26 kJ/Mo1 Fe 3 04

Now molar mass = 232 g/Mo1

Therefore in 1 tonne Fe 3 0 4 have 4.31 kmols

Therefore AHo R = 514072.4 kJ/tonne Fe 30 4
= 514072.4 kJ/tonne Fe 3 0 4
Once again assume 50% efficient, i.e. require 1.03 GJ/tonne

= 1.034 tonnes haematite.

2. Haematite = Fe 20 3
Molecular weight = 160

Iron content - 70.0%

Hence require 0.724 x 1 tonne haematite
0.700

1. Magnetite = Fe
3

0
4

Molecular weight = 232

Iron content - 72.4%

Hence require 0.724 tonnes of iron to produce 1 tonne of

magnetite.

3. Balancing the equation:

I

••••
".
•••••

1
I

••
I
I

••



Kilns - Calciners

There are many types of calciners that can be used. and the

following represent but a few. The designs can be simple

because of the high retention of product in the kiln.

In practice the energy costs are much higher because of losses

due to moisture. waste gases. conduction etc.. In fact. I

always apply a factor of 2.5 in any costing .

The magnetite produced from Savage Resources goethite (Fe
2

0
3

OH) appears to be much more stable than that produced from synth­

etic goethite. and higher reaction temperatures than predicted

from theoretical data must be used. i. e. ± 70°C higher. We

do not as yet appreciate the reasons for this.

123223-40-
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10

Kiln Feed Bin
;leigh Feeder
Rotary Kiln/l;scooD feeders
Kiln Firing Hood .
Firing system
Primary Air Fan
Secondary Air Fan
Transfer Chute
Rotary Cooler
Cooler Discharge Hood
Cooler Exhaust Fan
Afterburner
Afterburner AuxilIary Burners
Afterburner Air Fan
Dampers
Waste Heat Recoverv?
Stack .
Product Conveyor
Product Bin
Quench Water

5

,
i

~f
3
4
5
6
7
8
9
1
1
1
1
1
1
1
1
1
1
2

FuelG__ G__
~ I Supply

---~

I

4

8

3o

a

•

G

r

r- ------- -------- -- _.- "----- --- --- -. ------- ---- ~ ~ll
I .
I
I 7 ,

--2= :
I,
I

I
I

I
I
I

13

Fuel
Supply

12

~----

14
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15

Simplified Schematic of Iron Oxide Calcinating Plant1.

I
I 02 --' ,.

I
I
I
I
I
~

I
I
I
I
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I
I
I
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FIGURE: 3 Schematic represen~ation of the rotary kiln &au~iliary equipment

Gas

Reducina
Gas

Heater for
Natural Gas
and/or Burner
Box

Produc.
Cooler
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. available because of
~here low cost power ~s 1 . l1y heated
. - eneration etc .• an e ectr~ca d
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And of course we have all seen a kiln.

A rotary kiln type of operation for the calcining of iron ore

by~aseous reagents has some inherent disadvantages. For example

06eration with the reducing gases under pressure is highly im­

practical. Furthermore, because only a small portion of the

total volume in a rotary kiln is occupied by reactant solids.

the productive capacity per unit of reactor volume is relatively

low. However, these disadvantages may be partly or wholly

offset by the ability of a rotary kiln to (l) handle fine

materials; (2) operate at high reducing temperatures without

sticking of powder;

current manner.

and (3) operate in a true continuous counter

have used fluidised bed systemsI While we are aware

do not favour them

of,

for

and

our application. Recall our visit

we

to

I the Si0 2 plant at Burnie.

I
I

Despite all of the points which mitigate against a kiln based

process, we are recommending a rotary kiln.

Our reasons for doing so are:-

I i. Low capital cost

v •

vi.

--I
I
I

ii. Low maintenance cost

-iii. Mechanically simple

iv. Versatile a range of iron oxides and/or reductants may

be used. A wide range of products can be produced.

Ideally suited to a market of 20,000 TPA to 60,000 TPA

Large scale pilot facilities are available on a rental

basis.

I

I The Process

Whether or not we feed Fe 20
3

.H
Z

O or any other iron oxide the

operation is the same. In our process the first step is to

I produce Fe 3 0 4 from Fe Z0 3 ·H ZO.

I
•



123229
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The combusting gases generate static electrical charges

which in turn charge the iron oxides and the kiln components

and assist in retaining the fine iron oxides.

We feed the oxides counter current in order to preheat

the incoming air with the hot exhaust gases, and to expel

any water vapour which could increase energy costs if they

were allowed to enter the high temperature zones of the

kiln.

The following diagram best describes this of the process.

Production of black pigment CH 4 + Air

Gases and Products of Combustion<---===--==---'-"-==:""::':::-_=--======

700°C
Black
Pigment

Oxidation

Production of red and brown pigments

< ----'C'-'o'-'m=b"'u"'s:.:t"'l"'"o=n--<g..,ao:s::.e=s-'p'-'l"'u=s....::a:..;i:..;r'- _

Red & Brown

Pigment

Colour

Colour is dependant on a number of factors:

i. Feed - physical & chemical properties

ii. Temperature

iii. Time at temperature

iv. Cooling rate & atmosphere



I
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I v • The kiln.

In practice, every effort is madeI
I

colour as possible.

achieved by blending.

However, the

to produce as

final result

consistent

can only

a

be

I
I

I

The operating colour practices must be set by trialing a given

kiln.

Black pigment production - from experience we know that we need

to finish Savage Resources material at about 780°C for at least
(.n:,,> ,

8 minutes to achieve colour, and IODa l -in the reducing zone to

The kiln is now in motion and the heating up commenced. From

experience we know what the temperature drop will be once the

feed is introduced.

will be a slight colour change of the

but this will blend out.

I
I
I

about 400°C

ature there

the surface,

before exposing to the air. Even at this temper-

material at

Because iron oxide has the same

ductivity as steel, heating and

exiting gas an efficient means of

specific heat and thermal con­

cooling is efficient, and the

heating the incoming one.

i"j'\ \' f t1 1.J-c\ r\

I Let us assume that we are going to feed an O.Sm ID insulated

kiln at say S TPH of Fe
Z

0
3

.OH. Because of water losses (see

energy calculations) we would need to have the kiln set at about

lOZO°C to achieve 780°C at S TPH. This allows also for heat

loss due to water of crystalisation removal, some conversion

I
I of the steam to water gas etc .. Also as we intend to introduce

I
I
I

excess CH 4 into the reduction zone, this must also be accounted

for.

The kiln is now set at lOZO°C, feeding has commenced, the CH 4
is turned on, and yellow Fe

Z
0 3 ·OH is being fed in one end, while

black Fe 30
4 exits from the other. A gas analysis shows residual



I
O:c: J.

I
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increase gas

entry, but

down check, temperature

combusts the

the

kiln

in

only if

set theagain,

increase

this

draw down

brown,

CO and some CH 4 at the stack

stack. We carry out a draw

and gas if the material is too

material is too grey. check the

and run the batch.
I
I

I Red and/or brown oxide:

I
I

For red and brown we proceed as above, except

gas is introduced, and we run the kiln at about

red, 760°C for dull red and 640°C for browns.

that no excess

820°C for bright

I

The most attractive features of this process are that adjustments

can be made on the run immediately following checks, and off

specification material can be blended out, or re-run through

the kiln.

I
I

The secret to the process is

recorder charts and draw downs

accurate record

must be filed.

keeping, i. e. all

I
I,
I
I
I
I
I
I
•
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FILTERING AND WASHING (CYCLONING)

(It is not necessary for Colin to read this segment).
')

<U wh~L •
We have found in~ur work that it is necessary to remove as

much alkali~e ma~~ri-;'1:l as possible before reducing the goethite

to mag-netite -c;;:-~-;me sintering occurred. While this agglomerat­

ed material was easily broken down by milling, this does mean

another step in the process. For this reason we adopted the

philosophy of adequate washing.

The washing was simply carried out by water in a filter. and

I five consecutive washes appeared to be adequate.
[

W\Ideall Y, the washing would best be carried out at the time Of)

• magnetic separation, if it was found possible to achieve magnetic

I
separation of goethite; i.e. the procedure suggested by Savage

Resources has attractions and must be explored~

I We do not describe the filtering, washing and cycloning technol­

ogies either in this section or the Appendix as Savage Resources

I have demonstrated expertise in this area. (Colin Graham).

operational adjustment.

relationshipsI,
Besides,

altered

the

as

apex vortex

the ore feed varies; i . e .

etc. ,

this

may

is

need

an

to be

ongoing

I
I
I
I
I
I

The following sketch summarises the process.
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B. The separation of the coarse fractions by cycloning in

order to produce a rough goethite concentrate makes imminent

sense, and should be the procedure adopted to produce

the feed for either process.

c. As much of the expertise in achieving final pigment quality

;,. <"'-.0' depends on experience and judgement.

this is not readily transferred in a report. It is therefore

recommended that as much hands-on experimentation as possible

be carried out by Savage Resource staff in liaison with myself.

(ii) Produce a goethite concentrate in order to produce

a high quality feed.

process

is easy

it has many cost.

As the potential

should be done.

-51-

Processing

If the latter can be achieved

and pigment product advantages.

and low in cost to explore, this

OBSERVATIONS

There are two basic approaches:

(i) Reduce the goethite to magnetite and then magnetic­

ally separate from the gangue in order to produce

a high quality pigment plant feed.

A.

7 .

I
I~

I
I
I
I
I

cI
I
I
I
I
I,
I
I
I
I
I
I
•



reserves at this juncture, we shall be conservative and assume
. ",&111

a production rate of 10,000. TPA of (pigl!le'nt) for 10 years. (i.e.-------
the plant as presented could present 5,000 TPA on a pilot plant

basis - day shift only). "0\ \.".(I.,~ f'\~'

R.O.I., we follow the KISS program.

ECONOMIC JUSTIFICATION

arepotential

for estimating the

regarding

programs

-52-

is available

sophisticated

data

are man y

insufficient

there

Because

While

8.

1
I 02i<i

I
I
I
I
I

A. Yellow Pigment

.1
1

i. As the worst case would be the sale of all risings to Alcoa

in bulk on a long term take or pay basis, we shall use­

this model.

per annum, i.e. $55/tonne per annum.

The operation could be run by 11 personnel, including the Manage-

At Savage River, the cost of employing the staff, including

iii. A reasonable interest charge on this capital under current

economic circumstances would be 25%.

bethereforewouldTPA10,000

f" c""t

i.e. Plant Manager, Secretary,

at

in the order of $50, 000 per person

tonneper

;,tt(o,\ ~l.· I '<

V

Capital cost

$20/tonne.--

ii. From the report, the capital cost without blending and

bagging plant would be in the order of $725,000 say

$800,000.

house hire etc., would be

Laboratory Operator, 2 x 2 Shift operators, 2 Maintenance men,

1 stand-by operator (front-end loader driver).

ment of the contract miner;

The goethite feed cost, including royalty etc., should not exceed

$24/tonne. While the recovery rate on the samples supplied

exceeded 78%, we should not anticipate a general rate in excess

of 50% until proven; i.e. $48/tonne for feed •

I
1
1
1
~1
I
1
I
I
I
I
•



ssume Alcoa or another pigment producer require a

after packing, transport and other charges, and

receive 50% of the market value, i.e. $800/tonne.

revenue before tax of

of

only

would

apply

margin,

we

can

R&M

charge

20

55

48

20

20

82

100%

we

800

215

and

$585

$/tonne

=====-==

S/tonne

$215.00

i. e.

marketing

ignored

and

are

etc ..

incidentals,and

overhead

-53-

charges

a

,~
< \'

>,
II~- \

,:",'

"o~

)5' ,

apply

this would give an annual

a one month pay back.

50%

<&D tax rebates, depreciation etc.,

, contingency of 50% to cover freight

We should also

,20 per tonne.

At 10,000 TPA

$5,850,000, or

Power, water, dumping

not exceed $20/tonne.

Income

Capital

IJages

feed

PDwer etc.

Overheads

CDntingency

1
1.2<1

I
1
I
I
I Outgoings

I
I
I
I
I
I

••
I Income

I Less costs

I MARGIN

I
I
I
•



I

There seems little point in detailing complex

at this juncture. as doubling all costs would

an acceptable margin.

the

Savage

in

financial models

still result in

we marketed directly.

sales, and there would

pigments would bebrownand

model and/or contingencies that

apply to the economic assessments.

accept any

Ltd wish to

will

Resources

We

The margins for red, black

same order of magnitude.

12'0' -54-

While the selling price could double if

it could take 2 years to reach capacity

be incremental travel and marketing costs.
I
I
I
I
I
I-
I
I
I
I
I

I
I
I
I
I
I
•
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2. Four excellent basic colours which would have

7. The tests were run to produce pigment grade colour.

3. To produce chemically treated (upgraded) product.

(1. e.

1 ""')"94 'L't,:..., a -

SAVAGE RESOURCES LTD GOETHITE

four basic colours not samples. A much larger

number of samples were produced and tested in

each category).

excellent market demand were produced.

If these four colours can be reproduced with

consistency, then we have the basis of a viable

manufacturing facility.

The tinctorial strength was good, and this was

unexpected.

TEST DATA.

NOTE:

i. e. J.

• ~ ,1- ~.'

Not only were all of the objectives achieved, but iron oxide

colour of much higher quality than anticipated was produced.

5. To carry out oxidation and partial reduction runs in an

attempt to produce red and brown iron oxide colours.

2. Determine the reducibility of the material in a rotary

kiln.

6. Carry out limited reduction, oxidation and magnetic

separation test work on a laboratory basis.

1. Attempt to produce saleable grades of pigment from the

samples provided.

4. Observe the reactions in the kiln and the nature of the

product produced.

Savage Resources Goethite tests were run to achieve the

following objectives:

I
I

0'2 "to

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·

I
•
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The testing was not comprehensive because of lack of sufficient

On colour matching raw feed, the range was found to be within

* 8 (grab samples provided by Mr R.W. Annett). While the results

appear to be too good to be true for raw feed grab samples,

we can only report the results observed. In fact, except for

two samples, all fell within a 4 to 5 range.

processed to pigment by chemical

grinding and sizing, and the resulting

and the fact that the expense of full testing

Yellow Colours

material etc.,

1.

raw

on these preliminary samples is not justified.

The bulk samples were then

treatment (acid leaching),

pigment product evaluated.

I
I
I

I
O;IJC

I
...~Q.V

.

I
I
I
I

TEST RESULTS

It was possible to leach down to the following analysis, although

this is not necessary for normal commercial production.I
I
I
I
I
I
I
I
I

.EJ>..IIl.

P : 400

NA: 373

CA: 282

MN: 197

MG: 787

AL: 807

CR: 100

NI: TR

TI: 169

ZN: TR

SR: 41

Pb: TR

Cu: TR

u: TR

Si: 220

tr q,'f I ,;, .
~...

I
I

Tinctorial Strength

On the as received material, the tinctorial strength was below

specification, which is to be expected because of gangue, water

soluble material, sizing etc ..

•
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I
I
I
I
I
I
I

However on the prepared material the tinctorial strength was

surprisingly good for a natural pigment.v!

(Note: processed samples only were tested as follows:-

Colour of Tint Off White

Surprisingly good.

Hiding Power

Average

Water Absorption ~
Minimal, and equivalent to most synthetic grades. However,

this result is to be anticipated as we had processed to remove

all such material.

Reactivity

Excellent

Bleeding /

Well within specification

Resistance to Alkalis ...-/.

Surprisingly good results were obtained

../

i . e .

Will require surfactant reagent .

V

the high side.

Settling

A little on

Resistance to Acids

Not applicable, as only acid washed material was used;

the test result was excellent, as would be anticipated.

Oil Absorption I (e1~'(Ci jJp(t

Normal range

Heat Resistance ~

Superior to all standards

Flooding and Floating/

Superior to synthetic grades

I
I
I
I
I
I
I
I
I
I
I
•



Other testing

Time does not permit the testing of other properties, i.e. light

fastness, exterior durability, corrosion resistance etc., but

we are confident from the foregoing and our other observations

that our product will be adequate if not superior.

I
0" iII ~.

I
I
I
I
I

Ease of Dispersion /'

Surprisingly good.

Fineness

See grinding test results.
r1{ C.',

I
I
I
I
I
I
I
I
I
I
I

Efflorescence CfJ.)\'l"l,;\ J~\\'~ 19'\t~'Lf: 11: L,j ,\ <,I,~ Ji':./" /f,."

,r ... \ .)

Because we are aiming initially specifically at ce~ent and

concrete grade pigments autoclave efflorescence testing was

carried out. As the first results were far better than any

previously encountered, the tests were extended, and then repeated.

Further work needs to be carried out to determine why the low

and outstanding results, as it is possible that the filtrate

from the pigment plant could be marketed as a cement and concrete

additive to prevent efflorescence.

Cement and Concrete Strength

The coupons were found to be 2% to 15% stronger than those using

Bayer pigment at similar concentrates.

This work needs to be repeated before any conclusive inferences

can be drawn, but as all of our results were on the positive

side compared to the standards, further work is justified.

Water Soluble Matter

The 8% level anticipated was not achieved even on extensive

leaching of the ground material. The results were in the order

of 2% to 6%. This test must be repeated on aged product.

I
I
•

Z. Black Colour

Produced from dried goethite

gas; i.e. CH
4

. Fe
2

0
3

H
Z

O -)

reduction with natural



I
1. LAB Furnace < 45 Micron.

- no other treatment.

< 45 Micron starting material

I
I

2.

3.

LAB Furnace. No pretreatment to feed.

with rotary kiln.

Raw untreated feed.

As comparison

I
I

4. Pretreated yellow feed. Only the blacks resulting from

the pretreated yellow feed were submitted to the following

tests:-

I
I
I
I
I
I
I
I
I
I
I
I
I
•

Colour

The colour of all of the four samples was excellent, in fact

most surprising, especially as no dumped carbon was detected.

Sample #4 had the best colour in terms of black, and this grade

of black is normally only obtainable with added carbon, which

is not acceptable for cement tile.

Samples 1, 2 and 3 were typically high grade iron oxide black

colours.

Mass Colour

Because of the agglomeration of some of the products, a true

mass colour comparison with premium grade pigment was not possible.

As was anticipated, grinding these samples to fine sizes gave

white speckling due to ground gangue. The perceived mass colour

was however outstanding.

Tinctorial Strength

As would be anticipated, because of gangue dilution and particle

agglomeration, poor for all samples except #4.

Colour of Tint Off White

Surprisingly good. In fact this result is difficult to explain.

Hiding Power

#4 was excellent, however because of agglomeration the other

samples were not tested in the as received condition. After

sizing and magnetic separation the hiding power was reasonable .



I
I
I
I
I
I
I
I
I
I
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Water Absorption

Minimal, superior to comparative testing on Bayer pigment.

Ideal for cement products.

Oil Absorption

Well within specification

Bleeding

Outstanding, in fact there was no evidence of bleeding.

Heat Resistance

Outstanding for all samples.

Flooding and Floating

Superior.

Resistance to Alkalis

The alkali resistance of the samples was superior to any test

results on record.

Resistance to Acids

Highly resistant. Superior to Bayer product.

I
I
I

Reactivity

Much lower than Bayer standard.

Settling

The settling rates were too high. Surfactant addition necessary.

I
I
I
I
I
•

Ease of Dispersion

Surprisingly, all of the samples could be readily dispersed

following grinding and sizing.

Fineness x Kiln

All of the samples, including some fractions in sample #4 were

too coarse by orders of magnetude. Ground and sized before

testing.



I

I 3. Red Colour

I Only two samples were prepared.

I
#5 Pilot kiln

#6 Pilot kiln

Black -> Red

Yellow -> Red

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

In both cases these were prepared from processed yellow not

raw feed.

Despite the fact that these two colours were produced from

the same feed, we managed to produce two distinct reds which

would have significant market appeal. If these colours can

be reproduced on a consistent basis, the market would pay premium

prices for them, provided they met the other specifications.

Colour

#5 Unique and outstanding

#6 Excellent and most desirable

Mass Colour

Because these colours are not available from existing suppliers

comparative testing was not possible. However, it is the

opinion of the author that mass colour was good.

Tinctorial Strength

Good

Colour of Tint Off White

Surprisingly good

Hiding Power

Much better than we anticipated knowing the history of prod-

uction. We currently suspect that this is due to particle

shape.

Water Absorption

Very low, and superior to current commercial products.

Oil Absorption

Within specification



I
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I
I
I
I
I
I
I
I
I

Bleeding

Nil

Heat Resistance

Excellent up to 680°C

Flooding and Floating

Good

Resistance to Alkalis

Outstanding

Resistance to Acids

Excellent, superior to currently available commercial products.

Reactivity

Superior to all standards

Settling

The rates were too high, which was anticipated

These are colours not pigments, until ground

I
I
I

Ease of Dispersion

Not applicable to as produced samples.

Fineness

Unacceptable.

and sized.

Must be ground to size.

I
I
I
I
I
I
•

Efflorescence

A most unusual and desirable result, i.e., Nil at 60 hours.

Further Testing

From the above, we anticipate that weathering characteristics

would be outstanding, and that it would be some time before

the final result was available.

Until we produce pigment quality colour on a routine basis,

such testing is not justified.



Colour

Whilst the two browns that were produced are distinctly differ­

ent, they are not unique in colour, and in fact match closely

the browns that are available from a number of existing producers

e.g. Bayer, Northern Pigments etc.. These browns currently

wholesale for about $1800!tonne ex store. However, the price

we achieve would depend on the tinctorial strength we can achieve

by gangue separation and sizing. It would be safe and quite

conservative to assume $1200!tonne ex works. It may be possible

however to produce unique browns by blending with material from

the deposit.

I

I
I
I
I
I
I

4. Brown Colour
I ',: r

I, 'I

I
I
I
I
I
I
I
I

Mass Colour

Good on ground and sized product.

Tinctorial Strength

Surprisingly good

Colour of Tint Off White

Surprisingly good

Hiding Power

Good on refined and sized sample.

Water absorption

Marginally higher than black, but well within acceptable limits.

Oil Absorption

As above

I Bleeding

Outstanding. No evidence of bleeding.

I
I
I
•

Heat Resistance

Superior to Bayer browns.

Flooding and Floating

Good



I

I
I
I
I
I
I
I
I
I

Resistance to Alkalis

Excellent

Resistance to Acids

Good and superior to Bayer browns.

Reactivity

Superior to Bayer browns.

Settling

Varied with sample fraction but acceptable.

Ease of Dispersion

O.K. following sizing.

Fineness

Unacceptable as received.

Efflorescence

Excellent, reduced tendency for efflorescence.

I
I
I
I
I
I
I
I
I
•

Cement and Concrete Strength

The anticipated reduction in strength normal with high levels

of pigment addition did not occur. Warrants further invest­

igation.
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A.

B.

c.

D.

1 ')')<)49
I. V ,_ .

CONCLUSIONS

The results achieved were most surprising, in fact,

excellent colour was achieved.

It can be concluded because of the scale of the experiments

that colour production should be achievable on a commercial

scale.

Better colour was achieved than previously produced by

preliminary laboratory scale experimentation.

The products produced have exhibited some unique

properties which should be commercially exploitable.
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RECOMMENDATIONS

A. The procedures should be repeated using systematic

sampling and refined and sized feed only, to produce

consistently the blacks, yellows, reds and brown colours

for exhaustive in-house and distributor (customer) eval­

uation.

B. The processing and capital costs must be determined, and

assessed against the potential ex-works selling prices

and demands (volumes) for these colours.

C. The possibility of producing other colours should be

explored once the commercial viability of the project has

been substantiated.

NOTE: Tables of raw data have not been included in this

report as interpretation of the data is not possible

without a thorough understanding of the subject, test

procedures, market norms vis-a-vis intended application

et c ..

RALPH E. SHACKLEFORD

DECEMBER 1989



I 1990-01-18 15:03 EI'lERALD 'lATER BOARD. 059 58 5513 P.02

•

I
I
I
I
I
I
I
1
1
I
I
I
leo
11.0
•I "i.

I-')
1 I
1 (;:)
10)
-

The eV8luat~on of

SAVAGE RESOURCES GOETH1TE

for ce~., CClncr"te I plaster and I ike applications

R & M SHACKLEFORD pry LTD

JANUARY 1990



I O~~~·:
CONTENTS

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
•

1990-01-18 1'-:03 EMER"lLD OJ"lTER BO"lRD.

1. INTRODUCTION

2. COLOUR
3. TINCTORIAL STRENGTH

4. LIGHT FASTNESS

5. WATER ABSORPTION

6. OIL ABSORPTION
7. BLEEDING

8. HEAT RESISTANCE

9. FLOODING & FLOATING

10. RESISTANCE TO ALKALI
11. RESISTANCE TO ACIDS

12. REACTIVITY
13. SETTLING

1~. ElSI OF DISPERSION

15. SIZING

16. r·lORPHOLOGY

17. EFFLORESCENCE
lB. COUPON BREAKING STRENGTH

19. GENERAL
20. CHEMICAL ANALYSIS

21. EQUIPMENT LIST

22. PERSONNEL
23. MODUS OPERANDI

24. CONCLUSION

059 58 5513 P.03

P"ge

1

2

!l

7

8

8

8

9

10

11

11

11

12
12

13

13

14

15

15

16

24
26

26

26



I
1990-01-18 15:04 E~IEPALD IJATE~' BOAPD. 059 58 5513 P.04

While there are many registered standards for pigment evaluation.

most of these were developed for paints. inks and dyes. and

later adopted for masonary. bitumen and polymer filler end uses.

This document denls very briefly with the foregoing

of iron oxide pigments as they apply to cement, concrete,

and like applications. f~rs ?

aspects

plaster

123253

o~ reproducibility

usage properties.

-J-

abClut coJour. The consistency

The cost, quality, service and

and market appe~l of a colOUT.

Pigments are

of the colour,

and uniqueness

INTRODUCTION

I

I

I
I

I

I
I

There fire as many different test procedures as there are manu­

facturers and end users. Eg. Monier carry our freeze thaw

tests. and a six months half roof test, whereas Calsil simply

keep back one product from a previous batch and compare it with

the next batch.

I
I
I
I
I

We will not attempt in

of these tests. but we

tests which will ensure

end usera.

this document

will list and

proper quality

to list and compare all

properly describe these

control vis a "iF;. our

I
I
•

I
I

This is not a technical rlocument, but a working manual, i.e.

we do not descl'ibe colour in terms of a standard text. Also,

the data presented in the technical and marketing reports is

nOt repeated here. Please refer to the appropriate section

of these reports for the technical data •

While chemical analysis and siZing data etc 1s important, except

for iron content. this service is to be provided in stage two

of the laboratory development.. and this data is not provided

I her ...

I
•
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I
2. COLOUR

-2-

I
I

When a pigment us~r refers to colour, he is commenting on the

colour in the finished product, not the pigment colour.

Colours may be referred to as dull, bright, clean or dirty,

I true etc .. In fact. j t is only wi th considerable experience

that an operator can equate mass colour, tinctorial strength,

I tint off white etc., to colour in the finished product.

I For meaningful colour testing we recommend the following proced-

ures.

I
I
I
I
I

A.

B.

If one makes mistakes, always ensure that one always makes

exactly lhe same mistake, i.e. never vary any aspect of

8 test procedure.

Keep 8 large stock of properly blended material in store;

i.e. the sand and cement colour and quality changes can

effect a colour test result more than a subtle change in

pigment colour. The Same is true for plaster, talc, paint

base etc ..

C. Always cure the samples in an oven at e set temperature.

These tests which are carried out by every pigment producer

supplying pigment to the cem~nt and concrete industry, are manda­

tory for quality control and hlending to specification.

I
I
I
,

I

D. Never test against old standards,

ards with each test. batch and

way a8 the test samples.

I.e. prepare

prepare them

fresh stand­

in the same

I 1 • Test Equipment -TL '--r ),

C;~_:~ 1\< i I,
I' . 1L_-l !

'< II .. I

I
I
•

Blade blender, tumbler or shakft~•
.-, /'

A number of 0.501 X 1m HlJlE;Jb'oards.

A number of rubber rj ngs. PVC, PE or

do. The laq~er the ring, t.he more

resul t .

olher polymer rings

readable (assessable)

will

the
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-3-

The test is best explained by example:

I ~Jgment in cement test

rubber ring which has been placed on the HDPE bOard.

/N d(:jJ9l'A,i~lvl
Immediately obsel'v~;;7 the amount of float, j.e. colour rising

to the surfac".

Weigh out sand, cement and pigment in the desired proportions

and dry blend for at least 5 minutes. Eg. 2 of sand 1 of c;rent
3% Vi/V of pigment. 1/

',) \"" ') Jlt--J\/
-...J

To the dry blend add exactly the desired amount of water to

I
I
I
I
I

give a pourable slurry.

of water. Blend for a

Always add the same measured quantity

further 5 minutces and pour into the

if necassary 3% in grey or white cement

compared to a sia~da~'d) and comment.
·.C=-=--CC'--Wh S\l\J\\~{~

should be carried out at 4%, and 1. 2, 3This same test & 4%

only,

read,

colourgtrength,

24 hourg and then

colourcolour,surface

to set atthe coupons

observe thei. e.

Allow

uniformity etc.,

in plaster, and

i.e. no sand.

I
I

I
I

I
After reading the surface of the coupon, read the underside,

and then break and read in section,

The 3% ill grey and whit~ cement are the standard for the industry

strength, real colour, float, blending properties etc.,

The novice should commence by carrying out a rango of pigment

in plaster tests and vary not only the range of the pigment

addition, bu t a190 the amount of water. The results should

be read at the time of casting, the next day, and after one

week, and tho interpretations compared,

tinctorialrelativeegotesting,

The plaster test yields valuable information,

comparativein

in Australia.

especially

I

I

I
I

I
I
•

Colour is used for one purpose only,

is this quality that is being judged in

aesthetic appeal,

colour testing .

and it
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I 3. TINCTORIAL STRENGT~

-4-

I
I

The tj nctarial

of reasons, but

strength of Il pigment is

the following are the more

measured for

pertinent:-

a number

I
I
I
I
I
I
I
I
I
I

1. To determine the relative value of a pigment, ego if we

use Bayer as thQ standard. And we can only achieve the same

colour density by using twice the amount of pigment. then our

product is worth only half the valu". All pigments are valued

on \.hi s basis.

2. In order to assess the suitability of the pigment for th@

intended end use, eg. for practical reasons, there are limits

as to the amount of pigment that Can be added to the end product.

The addi tion of more than 5% to 7% of pigment to concrete or

cement weakens the final product. An excess of pigment in

a polymer paint can cause prematurQ flsking, and the amount

of pigment filler j n e polymer must bQ carefully cont,·olled.

The pigment addition is termed the pigment loading.

The standard method of detarmining the tinctorial strength is

to determine the relative capacity of a pigment to impart colour

to a "hite base.

Because so much hinges on the tinctorial strength of a pigment,

we resort to a lsrge number of different tests before forming

an opinion.

Another very useful. simple and accurate test is to make up

rh", various pi gment strengths, 1. e. 2% to 10% losding at 2%

increments in " clear varnish, and then to comb this onto test

st,-ips. Eg. yellow onto black paper, blacK onto white paper,

brown onto whi te paper and red onto y"llow paper. The trick

is to get the smears to exactly the same thickness. Combs

I

I
•

The first test I<e 1lse is based on white plaster.

up various strengths of the pi gment under test, and

in s white plaster, and casting this j nto buttons,
I'

examin~ the colour one Can accurately rate the

strength.

By making

a standard,

and simply

tinctorial
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are easily prepared by windin 80ft copper wire onto dowelling.

The 1arser "he wire diem er t.he more paint is deposited.

Always read these colours in natural sunlight. The!:"e a!:"e ASTM

test methods described but these are mainly for automotive

I
I

I finishea, whereas in Australia the market is for cement, concrete

and heavy paints.

I
I

Anothe!:" Iorey to describe the tinctori"l strength is hiding power.

Regardless of the test system, what we are really assessing

Is achieving the Same tjuality of colour a9 the standard over

For determining the hi ding power in cement, run the following

series of tests:

I
a given background. In

mass colour, tinctorial

test series,

f ac t, I

strength

usually assess colour

and hiding power in

quality.

the same

I 1. In a blender (mixmasterl make / a series of pigment water

grey.

fibro

60% pigment

cementfj bra

water andin

onto

tests can be repeated with plaster,

the tinctorial strength accurately

in water. 40% pigment

Paint strips of this

These comparative

water.

20% pigment

various paints etc., and

assessed.

in

and assess against the standards,

3. to 10.

2. Make up cement pigment mixes of 501 (Portland Cement)

plus 2%. 4% and 6% pigment with water and paint onto
. ~TJ

"~-----cernent sheets,

I
I
I
I

The foregoing tests are absolutely necessary if one is to gain

experience: in colour and tinetor! a1 strength asses"ment. Once

these teats have been mastered, lore are then ready to set up

to test to customer specifications and retjuirementa.

Every major customer will have hi9 specific test procedures,

which are designed to ensure that colour matching is not

experi enced from batch to batch. The main concern of every

I
I
• pigment user is colour consi steney • 1. e. There must be no
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

off while (colour off tint) and hiding power.

\
\A\~\
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I .L LIGHT FASTNESS

I
I

Because light

ant on largc

ust'd, cg. high

fastness effects colou,", this property is

jobs, where " number of pigment batches

rise or fsctory, or large roof tiled area.

import­

may be

I

I
I
I
I
I
I
I
I
I
I
•

Whi Ie this will .!!.Q.!:. be a problem wi th our synthetic 0'" physical

pigments, some testing should he conducted, especially for

Australian applications, The ultimate test is irradiation

by U. V. wavelength source. After assessing the coupons from

tests 2 and 3. simply place these facing aU. V. source for tl<O

weeks and assess the change if any.

Because the tesLs are cnmparat.ive, and I know fro", the work

I have done that our product will outperform the competiti on

by 8 factor of at least 10, the V.V. radiation source specifica­

tion or adhering to standard test criteria is not important.

The test can be easily accelerated by increasing the test temp­

erature from ambient to 60·C rather than by increasing V.V.

radiation.

Because of ehe time it will take to get any meaningful outdoor

exposure test results on our material, these test panels shoul d

be prepared and exposed before the end of this summer, i. e.

A.S.A.P ••

There is no substitute faT panels consisting of product produced

by potential customers using our pigment, and comparing these

against those produced using our competitors product; i.e.

actual roof tiles. pavers and bricks etc.. As this wi 11 not

be possible before March next year. we should make up panels

consisting of 2%. 3% and 4% of pi gment in tile si~e panels of

3 parts sand and 1 part cement. It will be noted that the

competitors pr.oduct weathers quickly and that our product has

superior weatheri~~pertjQs.
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~,_. WATRR ABSORPTION " ~Q~ ~\.W('
/

/
The ASTM test is designed fo):"/ paint. For cement. w" mix the

pigm"nt with 50% wlw wid, w"tf~ fOl- 10 minutes in a paint shaker,

blend"r etc. I and then vacuum filter through a pr"-weighed

sinter"d Gooch filter for 3 minutes after the r"sidue appears
...;;

to be free of water (j .e. no mol''' filtrate) and w"igh. W" call

the increase in weight water absorption for cement and concrete

quente~

competitionI
I

use. Once again,

in this

our product

resp"ct that

is so muc.h

minor errors

better

are of

than the

no conse-

I 6. 01L ABSORPTION

I
I
I
I

Because of the chang"s in paint. technology I the ASTM t.ests are

no longer of any consequence, W" carry out t.he t"sts as above

using a mix of 50% linseed oil plus 50% mineral turpentine.

In the longer term, we will test as per our paint cuatomers,

and there are as many tests as t.he number of customers X 4.

Suggest we l:est as per our procedures for the time being, or

using a light mineral oil

I 7 . BLEEDING

1
This term is normally applied to paint systems. The j norganic

iron oxi.de pigments do not bleed, i. e. t.hey are not soluble

for our initial program. The

coupon against. a piece of fi bro

and then place

intervals and

staining of tho

this ina beaker o~ator,

compare wjth stayards;

fibro panel Indic~~es t.he

is apply this test

What

and examine at regular

i.e. tho degree of

degree of bleeding.

normal in this respect.

to cement. and concrete products

test is simple, place the test

cement using an elasti c band,

Ou r ~ issolvents,organic

have done

in

II
I
I
I
I
•



The tests are comparative, and we hold the coupons at temperature

for 4 hours before reading.

We test at 60·C, 120·C. 250·C and 380·C.

very

fromto define

wi 11 be

P.12

! JI,.,"- of nlvl 0.' JJ.. .

059 68 %13
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comparative colour/change of the pigment

using no binder I in a coupon consisting

sand one cementl mix. and in plaster of

15:09 EMERALD WATER BOAPD.

a property which we will be called on

time, but the requirements and testing

ia

totime

This

specjfic,

Paris coupons containing 2%, 3% and 5% pigment.

B. HEAT RESISTANCE

1990-01-18

We tast by observing

in a compressad tablat

of5J pigment in a 3

I
I
I
I
I
I
I
,'I..... :\r1',;:", 'y"

I
I
I
I
I
I
I
I,

I
I
I
I
•
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cement as the other

SOOcc
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Because the cement acts /15 a pigment, i.e.

and imparts colour to the product. WI> test

pigment.

i. e. :

We then s!'~!'__t.b.e_JleuLclle. and observe the sample fo..'"-ten m1nut~es

to determine the float properties. -h:,;")'

Thi s is an important test. and there are many variations of

it for paint, including so callRrl RrAnrl~rd test~.

What we do is prepare two slurries. one of 40% pigment in water

and the other of 40% grey Portland cement in "ater. We then

stir the samples togather in duplicate using two stirrers with

identical paddles and revolving at the same rate. We have

founrl A 2sncc t .. ~t lo bo ideal and a .. til·~l"!1 L"~t: u[ Ull~

revolution per second fDr 10 seconds.

This is an extremely difficult t.est to perform and evaluate,

but we believe we have come up ,,1 th a method that removes the

subjGct1ve guess work.

9. FLOOOING & FLOATI~G

101., beli eve that the one as described wi 11 sati sfy the demands

of both the cement and llllinr rllstomers. For paint, oimply

use the intended commerclal paint base in back to back tests .

1990-01-18I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
•



It is ne~es"ary to prepare the following samples:

We perform thR tRRtR RR Ahove but

NaOH

dis-

overwe

10%

P.14

note

under thil';

weatherinll

12 " " (. 30~V

snd

and

enVironments

COULD PRECIPITATE ON THE

059 58 5513

hnrsh

.,1/

jn:~

very

-11-

pigments in 1% NaOH

12. 24 and 48 hours

Acid

Alcoa

for

the alkali and ~c~d resistance

nc.t~ c.f lh" h';;'l ndslance and

anti ci pnti ng

CALCIUM SALTS AS THEY

GIVE FALSE RESULTS.

EMERALD IJATER BOARD.

black in 250ml water

red in 250ml water

are

H
2

S0
4

Glacial Acetic

15: 10

1% HCL '. ;)(/r~if'
V

40%

40%

we

fl1t·nr An~ w~~h .n~ comp.ro the wet ~~~

assay for iron and compare the-results.

REACTIVITY

RESISTANCE TO ALKALI

RESISTANCE TO ACIDS

W/V

W/V 1%

'vi IV 1%

Alcoe pigment as above.

W/V

W/V

The chosen standard pigments In distilled water.

The standard and

solutions. Stand

colouration etc ..

DO NOT USE
PIGMENT AND

2 •

o,D
Not only "'!' we report

tost, but. we al:so take

t.ests .

12.

W,. then

We /'lISD

1.

test.

Because

A.
B •

C.

10.

11 .

3.

1990-01-18I
I ,

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

I
I
I
I
•
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14. EASE OF DISPERSION

oxide pigments can have a catalYlic effecl with

either heneficial or disasterous results, depending

i.e. iron

or thermo

Thi s can be measured by

-12-

We have wi tnessed 45 gallon drumson the end use.

of solid paint.

Note the following:

removing Icc samples and placing in a comparative turbidity

meter.

iii. Note the lpvel of sink after 2, 4 and 24 hours.

eg: i . Reaction ,,;j th lime i n an autoclave.

ji. I<eactlon "ith cement in an autoclave.

iii. Reaction to paint solvents.

i v • Behaviour in two part pai nt systems

settling paints or UV setling coatings,

We routinely carry out this test in th~ following mediums:
ql ,,.I ;f.¥~

7 J

1. 4% / in dry Port.lancl cC!m~nt. Dry the pigment under test,

the standards and the cement for 24 hours at IIO·C.

1. Blend in a ml xmaster for 5, 10 and 20 seconds and

note; i.e. press samples into a disk and examine

on a stereoscope al 100X and 800X. A qUick result

can be obtai ned by pouring the mixture into B thin

i. Th~ rate of sink.

ii. The turbidity of the medium.

The routine test is carried out ~y preraring 40% slurries of

the pigment, and adding SOcc of lhis to 50cc of wster in a IOOcc

measuring cylinder.

We would not carry out any further testing unless this waa

specifically requested.

13. SETTLING

•

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

•

I
I
I
I
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Blnnd by rolling in a bottle for

at 5 minute intnrvals and reading

I
I

O ;;,~ lI .~ 0'

2 .

I

15: 11 EMERALD ,lATER BOARD. 059 5f: 5513

15 minutes,

as above.

P.15

123265

taking samples

I
3. The abovp. tests can then be carried out wet by repeating

the tests in 40% water cement slurries.

I
I
I

I, • Bocouoo of the. variability of point medium., and nntuiA .!!l

oils we carry out our comparative oil dispersion tests

using a mineral lubricating oil. As the tests are compara­

ti.ve and carried out under the same conditions any oil

may be used provided the 9ame grade and make is employed,

ego Mobil SAE30 or multigrade.

I
I
I

As it is oUr intention to market stable emulsions, and we will

be marketing to distributors who make and sell stable emulsions

the te~t work in this area is to be expanded and better defined.

However, at this juncture the foregoing should suffice.

I
15. SIZING

I that we should produce to a narrow range.

ocrurr1na ~t)~Llli.Let:i.

the synthetic iron oxides,

Because of the

associated with

Thii
to the

Dr other naturally

is important.

routine costs

16. MORPHOLOGY

The morphology of the pigment

capital, maintenance and other

acicular shapes of

I
I

­
I
I

Much needs to be discussed

relationships, but there is no

resard1ng

need to do

morphOlogy

so in this

end 5i~ing

report.

I
I
•
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J7. EFFLORESCENCE

We carry out two te~ts which are not reported in the literatur~,

but are important to the use of pigments in cement and concrete

products.

I We not'" many years ago that con,pared te, other iron oxide syn-

pigments retard or reduce apparent

Comparative analysis showed ehe

in alumina end silica content..-,----_._---- ---=-'-"'-~

Boyert.hepigments,th~tic

and viSUAl efflorescence.

Bayer pigments to be higher
~----

This i9 predictable because of their unique production eechnolog~

I
I

The test Js a comparative one alld consists of placing the coupons

on a rack above the water level in an autoclave and t.eseing

until the onset of efflorescence, and then reading at regular

intervals.

He prepared Pfizer and Northern Pigment coupons and added fine

silica and alumina and achieved the equivalent r~sult to Bayer.

Alcoa physical and synthetic iron oxide pigments contain

relati~ high levels of alumina and silica and di splay out­

seanding efflorescence properties. The Savage Resources pigment

displays similar propert les without the J!igh 8i and A1 20
3

contenes. 7

Rack

L-__~tt--CouponsoD
-------

I
I

I

I

I

I

I

I

I --- ...... ---~.---

I
Water Level

I
I
•
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the look

an early

be used to e higher

reduction in cross

to apprec.iate

production at

-15-

the outset to get.

in order to spot

be noted that our pigment may

than Bayer before a notable

strength is observed.

Carry out the tests at e 2% W/W, 3% W/'vI, 4% W!W

and 5% W!W loading.

1 Loed

y/
[L;O;::=========~o;:JJ-Cou p 0 n

On rubbing in the palm of the hand, it feels smooth or gritty.

From experience a teste. will get to know the feel of a pigment,

i.e. it is fluffy and lively or dead.

19. GENERAL

i. e. :

It is important from

and feel of pigments,

stage.

The colour is clean or dirty, bright or dull.

The pigment balls or spreads, i.e. balling pigments are difficult

to disperSE:.

Marginal differences should be ignored but a maj or di fference

could be important.

eg.: It will

loading

breaking

18. COUPON BREAKING STRENGTH

The test may be carried out in a number of ways, the only import­

ant point is that tho test is comparative.

Because the pigment loading adversely effects cement end concrete

strength we also carry out a comperetivp cross breaking strength

test.

•

••••••
I
I
I
I
I

•••

,.
•••



I 1990-01-18 15: 13 EMERALD LIATER BOARD.

-l(,-

059 58 5613 P.19

123268

'.
I
I
I
I
I
I
I
I
I
I
I
I
I
•

I
I
I
I
•

out, or re-processing.

20. CHEMICAL ANALYSIS

Chemical analysis is to be regtricted to iron for the moment.

However, it should be noted that total insoluble gangue can

be determined by simply filteri.ng the dissolved sample, ashing

and weighing. A small furnace will be required for this.

Iron Analysis

There are many methods for det~rmining total iron, and ferrous

and fel'r~c iroll il\ ,,,,,. Th .. Illtruouctj on of atomic absorption

and other instrumental te~"ni ques, i. e. spectrometry and xray

fluorescence has outmoded these. However, at this juncture,

simple methods are to be used. The simplest and least accurate

would be gravemetric.

i. Weigh out B quantity of dried sample, i.e. 2 grams.

Dissolve in 5% HCL at: about 80°C for 2 hours. Filter

and wash. Dry and ash the resi due, and weigh this

will give % gangue. To fi Itrate add a few drops of HN0
3

and boil for 5 minutes. Cool and carefully add NH
4

0H

with atin-ins, and add a slight excess, i. e. red 1i tmus

paper turns blue. Boil for five minutes, settle and filter.

Ash at 800°C to 900°C, cool and weigh as Fe
2

0 3 .

A rnfinem~nt of the above is as follows:

Gravimetric method

Dissolve the precipitate in dilute hydrochloric acid; peroxidise

with a few drops of nitric acid and boil, dilute to about 200cc,

add ammonia (with constant stirring) till the liquid smells

of it, and heat to boiling. Wash as much as possible by decant­

ation with hot waler. Transfer to the> filter, and wssh till

the filtrate gives no indication of soluble salts coming through .

'IIIII

,!
II:,
I,
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The filtrate must be colourless and clear. The wet precipitate

is very bulky, of a dark-brown colour and readily soluble in

dilute acids, but insoluble in ammonia and dilute alkalies.

When thrown down from a solution containing other metals it

1.s very apt to carry portions of these with it, even when they

are by themselves very soluble in ammoniacal solutions. It

must be dried and ignited. the filter paper being burnt separat­

ely and its ash added. When further ignition ceases to cause

a loss of wei ght, the residue is ferric oxide (Fe
2

0
3

). which

conts1 ns 70% of iron. The weight of i.ron therefore can be

calculated by multiplying the weight of oxide obtained by 0.7

The presence of ammonic chloride causes loss of iron during

the ignition, nnd organic matter cause" an apparent loss by

reducing the iron to a lower state of oxidation. When the

iron in the solution much exoeeds 0.2 gram the volumetric deter­

mi nation is generally adopted. as the bulkiness of the

precipitate of ferric hydrate makes the gravimetric method very

inconvenient.

Volumetric Methods (Wet)

There are a number of options and these are based on the measure­

ment of the volume of a reagent requi red to bring the whole

of the iron from the ferrous to the fCll'ric state (oxidation),

or from the ferric to the ferrous (reduotion), Ferrous compounds

are converted into ferric by the aClion of an oxIdising agent

in the presenCI< of an acid, Either permanganate or bichromate

of potash Is generally used for this purpose:

Ferris compounds are ruduoed to ferrous by the action of:-

(1) Stannous chloride;

(7) Sulphuretted hydrogen;

(3) Sbdium sulphite; or

(4) Zinc" .
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I
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IRON

1. With Stannous Chloride

2. With Sulphuretted Hydroge~

until the sulphuretted hydrogen is dri ven off: thi s may be

tested by holding a strip of filter paper dipped in lead acetate

solution in the steam issuJng from the flask. The presence

of sulphuretted hydrogen should be looked for rather than its

absence .

outcarried

of the second

Boil the solution

been

presencethe

in the cold.

if the preci.pi tat ion has

it should be filtered off.

it is precipitated

is coloured (showing

or

in ~ hot solution,

titration provided

the precipitate

group metals),

uretted hydrogen till the liquid smells strongly

after withdrawsl and ~haking. A white precipitate

wi 11 be formed, this will not interfere with the

Cool the solution and pass through it a current of washed sulph­

of the gas

of sulphur

subsequent

If, however,

Fill a burette with 8 solution of stannous chloride*, and

cautiously run the liquid into the hot assay solution (in which

th~ iron is present as chloride) until th~ colour is discharged.

A large excess of the stannous choride must be avoided. Then

add Scc of a 2!:t solution of mercuric chloride, this will cause

a white precipitate (or a grey one if too large an excess of

the stannous choride has been added). Eoi I till the solution

clears, cool, dilute. and titrate.

•

I
I
I
I
I

I
I
I
I
I
I
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I
It. is well t.o continue the boiling for a few minutes after the

gas has been driven off. Cool Bnd titrale.

I 3 . With Sodium Sulphite

I
I
I
I

Add ammonia (a few drops at a time) until the precipitate first

formed redissolves with difficult.y. If a permanent precipitate

is formed, redissolve wi th a few drops of acid. To che warm

solution add from 2 to 3 grams of sodium sulphite crystals.

The solution wi 11 become strongly coloured, but the colour will

fade away on standing for a few minutes in a warm place. When

the colour is quite removed, add 20cc of dilute sulphuric acid,

and boil until steam is quite free from the odour of sulphurous

acid. Cool and titrate.

I 4. With Zi nc

I
I
I
I
I
I
I

Add about 10 grams of granulated zinc: if the hydrogen comas

off violently add water; if, on the other hand, the action

is very slow, add sufficient dilute sulphuric acid to keep up

a brisk effervescence. The reduct ion is hastened by warming,

and is complere when th" solution is quite colourless Bnd a

drop of the liquid tested with sulphocyanate of potassium gives

no reatiDn for ferric iron. Filter thrDugh "glass wool" Dr

quick filteri ng paper. The zinc should be still giving off

gas rapidly, indicating a freely acid solution; if not, acid

must be added. Wash with water rendered acid. CDol and

titrate.

With regard to th" relative advantages of the di fferent methods

they may be roughly summed up as follows:~

The stBnnous chloride m"thDd has the advantage Df immediately

reducing the ferric iron whether in hot Dr cold solution and

under varied conditions in regard to acidity, but has the di s­

advantage of Ili rot larly reducing salts of copper Ilnd IIllti.mony,

which, in !l subsequent titratiDn, count as iron. Moreover,

there is no cDnvenient method of eliminating any large excel}$

Df the reagent rh .. r mav hnve been used: .. nd. consequently,

it oither leave~ too much to the judgement of the operatDr,

I
I
I
• " .......... , . ' . . .
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I
Thp au]phuretted hYdrogen method also has the advantage of quick

reduction under varying conditiona, and the further one of adding

nothing objectionable to the solution; in fact it removes
I
I cel~tain

boiling

impurities. The

off the excess of

disadvantages are

the gas, end of

the necessity

filtering off

for

the

I precipitated sulphur, although this last is not necessary if

precipitated cold.

I
I
I
I
I

The sodium sulpite n:ethod has the advantages of being clean

and neat, and of requiring no filtratiOn. On the other hand

it required practice in obtaining the best conditions for

complete reduC:tion: and, as with sulphuretted hydrogen, there

is teha necessity for boiling off the gas, while there is no

simple and delicate test for the residual sulphurous acid.

In addition, if an excess of sodium sulphite has been used

and enough acid nOt subseq,,,,ntly add .. d, the excess will count

as iron.

The advantages of the zinc method are, that it is easily worked

and that the excess of zinc is readily removed by simply filter­

ing. The disadvantages are the .<lowne,>s* with which the last
I
I portions of ferric iron are reduced. the danger

vescence, the precipitstiDn Df be.,,1c salts,

of loss by effer­

and, perhaps, of

I
Iron, and the loading of the solution with salts of zinc, which

in the titration with bichromate have a prejudicial effect.

I
I

Generally speaking, the sulphuretted hydrogen and sodium sulphite

methods are to be preferred. CarefUlly worked each method

will yield good results.

I The titration may be done with a standard solution (1) permangan­

ate of potash, or (2) bichromate of potash.

1. With Permanganate of Potash

but it varies slightly,

solution

diluting to

- 0.5 gram of

the

should

of

and should

this

grams

of

dissolVing 2.82

The strength

by

litre.

iron~

one

standardaPrepare

salt and

be 100cc

I
I
I
•

'k The maximum reducing effect of zinc i" obtained by exposing as large a
surf""e aa possible of the melal ina hot concentrated solution containing
but little free acid (Thorpe) .
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I
I
I
I
I
I

be determined (and afterwards checked every two or three weeks)

by weighing up 0.2 gram of iron wire, dissolving in 10ce dilute

sulphuric acid, diluting to about 100ce, and titrating.

The standard solution must be put in a burette with a glass

stopcock, as it attacks india-rubber. The assay should ba

contained in a pint flask, and be cooled before titrating.

The standard solution must be run in until a pinkish tjnge

permeates the whole solution; this must be taken as the finish­

ing point. When certain interfering bodies are prese"t thi s

colour Quickly fades, but the fading must be ignored. With

pure solut10ns the colour is fairly permanent, and a single

drop of the potassium permanganate solution is sufficient to

determine the finishing point.

I
L . Wlth Bichromate of Potash

Prepare a standard solution by dissolving 4.39 grams of the

powdered and dried salt in water, and diluting to 1 litre.

This solu~ion is permanent, its strength is determined by

dissolving 0.2 gram of iron wire in 10cc of dilute sulphuric

acid, diluting to shout B Quarter of a litre, and titrating.

I
I
I
I

Also prepare a test solution by dissolving

cyanide of potassium in 100cc of water.

not keep well and must be freshly prepared.

0.1 gram of ferri­

This solution does

I
I
I
I
I
I
•

An ordinary burette is used. The a:-:say is best contained in

a glazed earthenware dish, and may be ~itrated hot or cold.

To determine the finishing point, place a series of drops of

the ferdcyanide soluti on on a dry white glszed plate. The

droP6 ahou1d be of about about the same size and be placed in

lines at fairly equal distances. The bichromate is run in,

in a s~eady stream, the assay solution being continuously stirred

untll the reation is sensibly slackened. Then bring a drop

of the assay with the sti rrer in contact with one of the test

drops on the plate. 1'he standard can be safely run in lee

at a time, so long a~ the test drop shows signs of a precipitate.

When only a coloratlon is prodllced run in ~autiously a few drops
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TheDe results show the atmospheric oxiddti<dl In (old .~OlldjuJl"

is unimportant. With boilding solutions the results are some-

what different; a solution which at the outset required 20ce

of permanganat.e of potassium, after boiling for an hour in an

open beaker (without any precautions to prevent oXidation),

water being added from time to time to replace that lost by

If the solution be evaporated

1 hourI
I
I
I
I

Time exposed

ce required

evaporation, required 19.2cc.

19.2

1 day

19.1

2 days

19.0

3 days

19.0

I
I
I

to dryness the oxidisi ng power of concentrated sulphuric acid

comes into play, so that very 1i ttle ferrous iron will be left.

A solution evaporated in this way reqUired only 2.2 cc of perman­

ganate of potassium.

Effec~~_Yaryins Temperature

In th"S8 ,nperimentg the bulk wo" in eoeh case lOOee, a"d lOcc

I
of dilute

required by

sulphuric acid \V'ere present. The permanganate

I
I
I
I
I

I

I
I
I
I
•

lCL <of f t: J.' J. U U b bul)JJH:iLe was, at 15° 1. Oe c, and at 70° 1. 1 cc

lace " " " 9.7 " 9.8cc

100ec " " " 97.7 " 96.8cc

The lower result with tho lOOce may be due to oxidation from

exposure.

There are other conditions which may vary the result somewhat,

e. g. bulk. foreign salt.s, excess acid, iron concentration etc.,

!Jut IJrovid"d we always US" the sanle procedure the results will

relate.

A quiek f:i~ld Lc~1. tVJ 11. UU 1~ Lv ;-,;llllVly d!ssolve a 8'(.anc:1ard

measure of the iron in Hel in a test tube, add excess sodium

sulphide solution and compare the colou, (dark brown) intensity

8Qainst fltnndords which a~e made at the same L;lli~.

The instrumental analytical techniqu<>s will be provided when

the equipment is commissioned, "nn the sraff instructed on the

l:'quipment •



ii. Exhaust fan above the hot plate (stove).

iv. Mixmaster for pigment blending, sigma blade type e.g.

Sunbeam.

i. Because of the nature of pigment testing a dj shwasher is

essential.

iii. False counter top of hear resisting material for sample

cooling.

P.27
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6 x 2L

or laboratory centrifuge

tubes would suffice.

059 68 5613

20 x 500cc,

-24-

6 x 250cc,

15: 18 EI1ERALD IdATER BOARD.

Bonch eentrifugo. A clinical

capable of taking al least 2 50cc

X]. Bench top roller - tH.P.

xiii.Dryer - Secondhand.

Beakers - squat

x~. Elutriator - Secondhand.

xii. Muffle furnace - Se~ondh8nd.

vii. A colourimeter.

Miscellaneous

vi.

ix. Screens - Laboratory screens.

v. Bench grinder or power pesrle and mortar; any type eapable

of processing about 19 per minute to minus 5 microns.

Conical flasks. Will supply from R&M Shackleford P/L.

Stoppers. ., "

(Second thoughts - 13S t;hi~ will cost lIlore for me to write up,

thall for me to purchase, suggest I purchase and invoice Savage

21. EQUIPMENT 1.IST

1990-01-18

, 'J

•

I
102

I
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
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I
i.e. glassware, spatulas, filter papers etC ..

Reagents - suggest I purchase and invoice.

Do Not purchase atomi c absorption unit unless you check with

me, especially if you are purchasing a secondhand unit.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Balance believe olle already exists at Ballarat.



The person ~ undergo a cblour test b<lfore hiring.

Some calculations will be necessary, Le. ma\:r1culatiQn level

mathematics and chemistry,

The facility ahould be expanded on an as ne<lded basis, and could

evetltually include some pilot facilities.

P.29

establiShingfacility,

059 68 5613

the test

staff .

be provided, tho staff instructed

other safety equipment, and the

-26-

15: 19 EMERAL D lJATER BOARD.

A person with laboratory or analytical expmrience would be

preferred.

23. MODUS OPERANDI

RALPH E. SHACKLEFORD-.
JANUARY 1990

24. CONCLUSION

We "'QuId assist in S<lttins up

the standards, and training the

SBfety goggles and screens must

in the use of this "nd the

instructions clearly displayed.

1990-01-18

22. PERSONNEL
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at a time so long as two drops of the assay gives with the test

a colour whi.ch is ev"n faintly greener than two drops of the

assay solution placed alongside. The finishing point i.s decided

and practically permanent, although it demands a little practice

to recognise it, Thetitration wi th permanganal'e of pDtassium

has the advantage of a mDre distinct finl shing point and easi,..

mode of wDrking; i.ts application, hDwever, is somewhat limited

hy th~ di~turbin8 offocto of hydrolohloric actd. Th~ .iehrDm~te

method has t.he advantage of a stand"rd solution which does not

alter in strength, and the further one of being little effected

by alted ng conditj ons of assay. HydrochlDric acid has prac­

ticllllv no effact on j t. Roth methods giva accurst .. r .. sults

and are good examples of volumetrjc methods.

TIll, [011Dw10g results illustrate the extent to which the methods

mAy be relied on; end the influDncD which the various conditions

of experiment have on the assay.

Solutions of ferrous sulphate and Df ferrous ch1Dride were made

containing 0.5 gram Df irDn in each IOOcc, thus c.orresponding

to the standard solutions of permanganate and bichromate of

potassium. These last were prepared in the way already

descrj bed. The solution of ferrous sulphate was made by di s-

sDlving 5.01 grams of iron wire in IOOcc Df dilute aulphuric

acid and dil;utlng to I ljtre. A similar sDlution may be made

by dissolving 24.82 grams of pure ferrous sulphate crystals

in water, adding 100c.e Df diluto culphurlc acid, and diluting

to I litre.

Rate of Oxidation by Exposure to Air

This is an important considerat.ion, and if the rate were at

all rapid would have a seriDus influence Dn the manner of working

since exclusion of air in the various operations would be

troublesome. 20cc Df the solution of ferrous sulphate were

taken in each experiment, acidified with 10cc Df dj1ute sulphuric

aei d, and di luted t.D IOOcc. 1'he sDlutiDn was exposed. ql;td,

ill an OPIilO besker fDr vnry1ng lengths of tilllt:, "IIU tiLr"led

with p~rm~nBnllntc of Dol~s~ium .
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microns.

SEM EXAMINATION OF GOETHITE SAMPLES G19, G20 AND G21
123280

'*' Sample G20

The low magnification images (Figures Ib to 3b) show that angular quartz

fragments are generally larger than in G19, ranging up to 300llm, although

the finest sizes (5-101J.ffi) present in G19 can still be found. The proportion of

quartz fragments also appears to be higher than in G19 for all of the quartz

particle sizes. However higher magnification images (Figures 4b to 6b) show

that there are no significant differences between the fine goethite fractions of

G19 and G20, except that rare flakes of clay or mica are visible (Figure 6b).

Microstructure

$- Sample G19

At low magnifications (Figures la to 3a; 25x to lOOOx) almost all of the

larger particles visible consist of angular fragments of quartz in the range 5­

lOllm up to -lOOllm, frequently coated by a layer of much finer goethite

particles. A few highly sherical "particles" are also found (for example at the

bottom of Figure 3a), which actually consist entirely of very fine goethite.

These are probably just smaller equivalents of the very soft loosely bound

balls of powder easily produced by rolling the sample around in its container.

Particle size and shape for the fine fraction, which actually makes up the bulk

of the sample, is illustrated in Figures 4a to 6a (10,000 to 50,OOOx). The fine

fraction consists almost entirely of very small rounded particles of goethite

about 100nm in diameter, but electrostatic attraction between these extremely

small particles has resulted in their combination into aggregates numbering

tens to hundreds, producing a continuous range of aggregate sizes up to 1 to 2

Three samples were examined to compare their particle size, morphology

and composition. Photomicrographs in the range 25x to 50,OOOx are given in
Figures 1 to 6, each figure presenting the three samples at the same

magnification for ease of comparison. X-ray spectra for bulk powders and

individual fine particles are shown in Figures 7, 8 and 9. Table 1 gives

approximate (standardless) bulk compositions of powders calculated from the

X-ray spectra.

I
I
I
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I
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I
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I
Sample G21 b~l-\d· (co~~",-",c,o-\\~ a.,-,~;\",-\'\e. s'-a,,-\he.~c 1'" ~~e,*)

;' ~o..~e. .. o.;'''l$

Sample G21 differs from Li19 and G20 in two ways. Firstly, the low

magnification images of this sample (Figures Ie to 3c) show that large

particles are absent, and secondly the high magnification images show that

G21 consists entirely of small crystallites of acicular and prismatic goethite up

to 2~m in length. Some of the crystallites are arranged in small radiating

clusters. The appearance of G21 indicates that the goethite has probably been

precipitated from a liquid and that the sample has not been ground.

Composition of samples

TABLE 1

STANDARDLESS BULK ANALYSES OF POWDERS (Wt%)

(average of two lcmz ar~as normalized to 100%) ! r
olt u;\

Sample G19 G20

Si02 2B 35

Ti02 1 1

Al203 22 18

Fe203 45 41

M~ 2 3
~O 1 1

S03* 1 1

* sulphur is from the mounting tape beneath the sample

Approximate bulk compositions of the samples can be obtained by

rastering the electron beam over about lcmz of powder. The resulting X-ray

spectra (Figures 7a and 8a) and calculated analyses (Table 1) for G19 and 20

show that only about half of the material actually consists of goethite. There

is also considerable SiOz and Alz03 present. Some of the SiOz occurs as

quartz, and the higher SiOz content of G20 compared to G19 is a reflection of

the higher proportion of quartz fragments present in G20. However analyses

of much smaller areas in both samples containing only the extremely fine

fraction using a stationary beam (Figures 7b and 8b) show that except for

slightly lower SiOz (no large quartz fragments included in the analysis) the

-

J

.J
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small "goethite" particles also contain significant AI and Si. Many natural
goethite occurrences actually consist of extremely fine grained mixtures of

goethite and hydrated aluminium oxides, along with chemically precipitated

silica or quartz. This also appears to be the case for GI9 and 20, although the

relatively high silica content probably results from the presence of some

extremely finely ground quartz as well. Another possible host for Al and Si is

kaolinite (an aluminium silicate clay), but this is unlikely because only one

day-like flake was located (Figure 6b).

Sample G2I (Figure 9) consists of almost pure goethite. The slightly

darker colour of GI9 and 20 compared to the pure goethite is probably due to

the presence of small amounts of Ti02 .

Discussion

The fine goethite fractions of GI9 and 20 appear to be very similar. The

two samples differ in the maximum grainsizes of the coarser quartz

fragments, but the separation of coarser quartz from GI9 has been far from

complete. Grinding for a longer period will not alter the grainsize or

character of the fine goethite, and it may not significantly shift the grainsize

distribution of the quartz fragments because of the "cushioning" effect of the

more abundant extremely fine grained and softer goethite. Although it

should be confirmed by examination of an uncrushed sample, it is likely that

prior to crushing the quartz was present at much larger grainsizes than the

goethite as primary grains left over from weathering of the parent rock.

During weathering the goethite probably grew as micron sized crystals, but

the resulting material would have been denser than the finely ground

material now present in GI9 and 20. If the presence of quartz particles of the

sizes shown above is undesirable then it might be easier to remove while

coarser grained, after initial crushing and prior to fine grinding, when both

the quartz crystals and relatively dense polycrystalline goethite fragments

have a similar grainsize range and a greater difference in density.
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Figure 1

photomicrographs of G19, 20 & 21, x2S. General view of the three goethite

samples. G19 and G20 contain a large number of angular particles of quartz,

G21 does not.

(a) G19

(b) G20

(c) G21

--
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(b)

(c)
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Figure 2

Photomicrographs of G19, 20 & 21, x100. The large angular quartz fragments

in G19 and G20 are coated by fine goethite particles. Large fragments are

absent from G21.

(a) G19

(b) G20

(c) G21

I
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(a) Gl9 •(b) G20 •(c) G21

••••••
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Photomicrographs of G19, 20 & 21, xl,OOO. Quartz fragments in Gl9 and G20

are coated in fine goethite, but rounded aggregates consisting entirely of

loosely bound fine goethite are also present (a large example is shown at the

bottom of 3a). Large fragments are absent from G21.
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Figure 3
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Figure 4

Photomicrographs of GI9, 20 & 21, xIO,OOO. (a) and (b) illustrate the similarity

of the aggregates of small rounded goethite particles in GI9 and G20, and (c)

shows the contrast with the larger crystallites of G21.

(a) GI9

(b) G20

(c) G2I
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Figure 5

•

photomicrographs of G19, 20 &21, x25,000, showing more detailed images of

the areas in Figure 4.

• (a) G19

•(b) G20

I
(c) G21
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Figure 6

Photomicrographs of G19, 20 & 21, x50,000. In a some of the 2-300nm particles

can be seen to consist of tightly coalescing aggregates of smaller -lOOnm

particles. The centre of b shows a fragment of a very small clay or mica flake.

e is a detail of the centre of 5e showing a radiating cluster of prismatic

goethite.

(a) G19

(b) G20

(e) G21
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G30 - Scavenge extraction, -{j.1 mm, cyclone OfF, dried @110°C.

G31 -Scavenge extraction, -{j.1 mm, cyclone OfF, washed with t% HO, dried @110°C.

G32 - Primary extraction, -{j.t nun, cyclone OfF, dried @ 110°C.

G33 - Primary extraction, -{j.t mm, cyclone a/F, washed with 1% HO, dried@ 110°C.

G34 - Primary extraction, -{j.1 nun, cyclone OfF, washed 1% HCI, 3% HCI, then dried.

G35 - Primary extraction, -0.1 mm, cyclone OfF, washed 1% HO, 5% HCI, then dried.

G36 - Primary extraction, -{j.t mm, cyclone U/F, dried@ 110°C.

G37 - Scavenge extraction, -{j.t mm, cyclone U/F, dried @ 110°C.

G38 - Primary extraction, -{j.t mm, cyclone U/F, dense mineral tail from G36.
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~ SEM EXAMINAnON OF GOETHITE SAMPLES G30 to G38

Nine samples consisting of cyclone overflows (some washed in 1,

and then 3 or 5% Hen and underflows from -0.1 mm primary and

scavenge extractions were examined to determine their mineralogy,

particle sizes and morphology, with emphasis on the nature of the

goethite. Details of the samples are given in Table 1. General micrographs

in the range 25x to 25,000x are shown in Figures 2 to 7, each figure

presenting relevant samples at the same magnification for ease of

comparison. X-ray spectra for minerals and bulk powders are shown in

Figures 8 and 9 respectively, and bulk analyses calculated from the spectra

of Figure 9 are in Table 2.

TABLE 1

1;- SPECIMEN INFORMAnON

Summary of mineralogy, particle sizes and morphology

Removal of quartz in the primary and scavenge extraction overflows

has been successful (Figures 2a to c; 3a to f) with most appearing in the

underflows (Figures 2d; 3g & h), particularly the "dense mineral tail"

(Figure 3i). Only a few quartz particles were found in the scavenge

overflows (e.g., Figure Sa), while none were located in the primary

overflows indicating that quartz is either absent or only present as rare

very small particles.

Both primary and scavenge extraction overflows are dominated by

extremely abundant flakes of weathered Mg chlorite and a smaller

123299
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proportion of sericite ("white mica") (Figures 4 &; 5 a to c). No carbonate
particles were found. Almost all of the goethite appears to be present as
bulbous cryptocrystalline or amorphous coatings on the extremely

abundant weathered chlorite flakes. Examples of weathered chlorite

covered by bulbous deposits of goethite dominate the micrographs of all

overflow samples at 10,000x and 25,OOOx (Figures 6 &; 7), but a particularly

clear example is shown in Figure 6f. Close examination of all of the

cyclone overflow extractions shows that there is some variation in the

extent of goethite coating on individual chlorite flakes from virtually no

coating to severe cases where the original form of the chlorite can barely

be distinguished beneath a thick layer of goethite. Initial stages of this

process can be observed on the least weathered chlorites, for example

Figures la and b show an unusual example of an almost unweathered

chlorite flake free of goethite except for two isolated dome-like masses

visible on its upper surface. Fragments consisting entirely of massive

goethite or cemented aggregates of -1 /lm rounded goethite particles

(Figures lc and d) form a small proportion (always <5% of the total) in

both overflows and underflows. Weathered chlorite and sericite flakes

also fonn an important component of the underflows (Figures 4 &; 5 d)

but they are joined by significant amounts of quartz, some goethite

particles, and accessory amounts of tourmaline, rutile, magnetite,

corundum, Mn oxides and rare zircon (Figures 2d; 3g &; h).

The "dense mineral tail" from the G36 cyclone underflow sample is

not really a heavy mineral concentrate but it is characterized by an almost

total absence of chlorite and sericite (Figure 30. It is dominated by quartz

but tourmaline is also common. Accessory minerals are the same as G36

and G37 with the addition of very rare monazite.

All cyclone overflows have similar particle sizes and morphologies,

except that there are more large flakes of chlorite and sericite (up to -50

/lm) in the scavenge extraction overflows than in the primary (up to -20

/lm) (Figures 3a to 0. However the vast majority of particles fall into the 1­

10 /lm and 1-15 /lm ranges for the primary and scavenge overflows

respectively (Figures 4a to c), with much sub-micron material also present

(Figures Sa to c; 6a to f). The primary and scavenge underflows are

indistinguishable from each other and considerably coarser than the

overflows, with the majority of the material in the 10 to 100 /lm range

(Figures 3g &; h) and a distinct lack of sub-micron sizes which when

present are found adhering to the much larger particles (Figures 4 &; 5 d).
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TABLE 2

BULK ANALYSES OF POWDERS (WT% OXIDES)!

1. These analyses are "standardless' and normahzed to 100%, made by
rastering the beam over about 1 cm2 of loosely mounted powder. They are
of low accuracy and should be used for comparative purposes only.
2. A small amount of Na20 is also present in G38.

Bulk compositions

Table 2 gives approximate bulk compositions of the samples

calculated from the X-ray spectra of Figures 9a to i. Acid washing of

overflows (G31, and G33, 34 and 35) has no detectable effect on the bulk

compositions, consistent with the absence of carbonates. Iron abundances

generally reflect goethite content, although some Fe can also be detected in

the chlorite, even when it is not coated in goethite (Figure 8a). The four

primary extraction overflow samples have the highest iron, and all

underflows have the lowest. Virtually all Mg in all samples is due to the

weathered Mg chlorite (Figure 8a), and likewise almost all K is located in

sericite (Figure 8b). Most 5i and Al in the overflow samples is due to

chlorite and sericite while higher 5i and lower Al in the underflows

reflects increasing quartz and decreasing chlorite and sericite. The

underflows have more Ti as a result of rutile, and G38 has detectable Na

due to the relative abundance of tourmaline.

The "dense mineral tail" has an extremely uniform grainsize and almost

all of the particles are close to 100 11m in diameter (Figure 3i). Acid

washing at 1, and then 3 or 5% HCI has had no visible effect on particle

sizes or morphologies in any of the samples.

Sample G30 G31 G32 G33 G34 G35 G36 G37 G38

5iCh 35 35 34 34 34 34 40 41 61
Ti02 1 0.5 0.5 0.5 0.5 0.5 2 2 1

AI20 3 27 27 27 27 27 27 24 23 14

Fez0 3 25 27 29 29 30 29 24 22 20
MnO 1 1 1 1 1 1 1 1 1

MgO 10 9 8 8 7 8 8 10 2
K20 1 0.5 0.5 0.5 0.5 0.5 1 1 0.5
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Effect of weathered chlorite and sericite on colour

Unweathered chlorites are generally green because their iron is

present in the Fe2+ state. However it is almost certain given the extent of

oxide coatings that the chlorites are sufficiently oxidized internally for the

Fe present to convert to an Fe3+ state, which would result in a brown

colour similar to that of the goethite. Unlike chlorite, sericite is a very

weakly coloured mineral and the small amount of Fe that it can contain is

already in the Fe3+ state. It probably does not contibute greatly to the colour

ofG30 to 38.

I
OJ,.,

I Comparison of cyclone overflow extractions (G30 to 35) with G19 and G20
(see ANSTO report to GRAMET, January 1990).

The large quartz fragments of G19 and G20 are absent from G30 to 35,

and small flakes of sericite (or chlorite?) are rare and only found in G20.

G19 and G20 also have lower bulk Mg and much more Fe. These contrasts

indicate that the parent material for G19 and G20 has undergone more

extensive weathering resulting in breakdown of chlorites, leaching of Mg,

and accumulation of oxidized Fe.
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Figure 1

Occurrence of goethite:

(a) & (b) G35 Primary extraction cyclone 0 IF, 1% then 5% Hel. Two

small dome-like masses of amorphous or cryptocrystalline goethite

growing on the upper cleavage surface of a large unweathered Mg

chlorite flake illustrate the initial stage in development of goethite

coatings. Note the well developed basal cleavage characteristic of

chlorite. More typical examples of goethite coatings on chlorite

dominate the micrographs of all overflow samples at 10,000 and 25,000x
in Figures 6 and 7.

(c) & (d) G37 Scavenge extraction cyclone U IF, dried at 110°C. Large

cemented aggregate of -1 Ilm rounded goethite particles. In d the

particles appear to consist of even smaller tightly coalescing -100 nm

spheres. Fragments composed entirely of goethite form only a small

proportion «5%) of the total in all overflow and underflow samples

and are not typical.
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Figure 2

Representative micrographs of overflow samples (a, b & c) and an

underflow sample (d) at x25 magnification. In the overflow samples the

largest particles visible at this magnification are almost exclusively flakes of

weathered Mg chlorite and sericite. Maximum particle sizes are much larger
in the underflow sample and consist of larger flakes of chlorite and sericite

together with a significant amount of quartz and some tourmaline.

(a, b & c) Scavenge extraction overflows G30 and G31, and primary

extraction overflow G32 respectively. The other primary extraction

overflow samples G33, G34 and G35 are identical at this magnification.

The large light coloured patches in c are due to specimen charging.

(d) Primary extraction underflow G36. The other underflow sample

G37 is identical.
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Figure 3

Representative micrographs of all samples at xlOO magnification. The

two scavenge extraction overflows (a & b) are identical despite add washing

of b. Likewise, all of the acid washed primary extraction overflows (d, e & f)

are identical to c despite acid washing under various conditions. In all
overflows virtually all of the largest particles visible are weathered Mg

chlorite and sericite, with larger maximum sizes for the scavenge

extractions (up to -50 ~m) than the primary (up to -20 ~m). Primary and

scavenge extraction underflows (g & h respectively) are identical, and much

coarser grained than the overflows with the majority of particles in the 10 to

100 ~m range. The "dense mineral tail" (i) derived from g has an extremely

uniform grainsize at around 100 ~m corresponding to the maximum
particle size in the underflows.

(a & b) Scavenge extraction overflows G30 and G31. The plate-like

particles are flakes of Mg chlorite and sericite. Bright patch in a is due to

charging.

(c & d) Primary extraction overflows G32 and G33. The plate-like

particles are flakes of Mg chlorite and sericite.

~-,)



U",j '-' j 123308



· - - - - - - - - - - - - - - - - - - -0­c....;
1-

Figure 3 (continued)

(e & 0 Primary extraction overflows (continued) G34 and G35. These

samples are indentical to G32 and G33.

(g) Primary extraction underflow G36. The large plate-like particles are

flakes of Mg chlorite and sericite and the angular particles are mainly

quartz fragments. The prismatic crystal in the centre of the micrograph

is tounnaline. Other minerals occurring in this sample include rutile,

magnetite, corundum, Mn oxides and rare zircon.

(h) Scavenge extraction underflow G37. Identical to G36.
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Figure 3 (continued)

(i) Primary extraction "dense mineral tail" G38. The large angular
particles are almost entirely quartz fragments, and a few prismatic
tourmaline crystals (well developed crystal faces) can also be seen.
Tourmaline is more common than in G36 and G37, and all of the other
minerals are present with the addition of very rare monazite.
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Figure 4

Micrographs of the two scavenge extraction overflows (a & b), a

primary extraction overflow (c) and a primary extraction underflow (d) at

xl,OOO magnification. The two scavenge extraction overflows are identical

despite acid washing of b. In a to c virtually all of the particles visible are

weathered Mg chlorite and sericite, with particle sizes in the range -1 to 15

)lm for the scavenge overflows and -1 to 10 )lm for the primary overflows.
In the primary extraction underflow minimum particle size for most

material is about 10 )lm, with many small angular quartz fragments present

in addition to larger flakes of chlorite and sericite.

(a & b) Scavenge extraction overflows G30 and G31. The plate-like

fragments are flakes of Mg chlorite and sericite.

(c) Primary extraction overflow G32. The other primary extraction

overflows G33, G34 and G35 are identical and all have finer maximum

grainsizes than the scavenge extraction overflows.

Cd) Primary extraction underflow G36. The scavenge extraction
underflow G37 is identical. The large pseudohexagonal plate is sericite,

slightly smaller thin flakes nearby are Mg chlorite, and the small

angular particles are quartz.
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Figure 5

Micrographs of the the two scavenge extraction overflows (a & b), a

primary extraction overflow (c) and the primary extraction underflow (d) at

x5,OOO magnification. At this magnification the largest of the Mg chlorite

and sericite flakes have not been included in the fields, so that the primary

extraction overflow appears identical to the scavenge extraction overflows.
In all overflows the minimum particle size for most material is about 1 Ilm,

but many sub-micron particles are also visible. In the primary extraction
underflow very little sub-micron material is present, and almost all of any

that is can be found adhering to much larger particles.

(a & b) Scavenge extraction overflows G30 and G31. Some of the Mg
chlorite flakes have visible goethite coatings, although this is much

more apparent at higher magnification. The rounded particle at the left

of a is a small quartz grain (rare in the scavenge overflow).

(c) Primary extraction overflow G32. The other primary extraction

overflows G33, G34 and G35 are identical.

(d) Primary extraction underflow G36. Small flakes of chlorite or

sericite adhering to a much larger Mg chlorite flake.
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Figure 6

Micrographs of Mg chlorite from all overflows at xlO,OOO

magnification showing the extent of goethite coatings. There is some
variation in the thickness of the goethite coating on individual chlorite
flakes within each sample, but all samples are the same and acid washing
has no visible effect on the chlorite or goethite.

(a &: b) Scavenge extraction overflows G30 and G31. a Without acid

treatment, and b washed in 1% HCl.

(c &: d) Primary extraction overflows G32 and G33. c Without acid

treatment, and d washed in 1% HCl.
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Figure 6 (continued)

(e &f) Primary extraction overflows G34 and G35. e Washed in 1% HCI,
and then 3% HC!. f Washed in 1% HCI, and then 5% HC!. The angular

particle in the bottom right hand corner of f consists of massive and
acicular goethite, but this forms only a small fraction of the total

sample.
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Figure 7

Micrographs of Mg chlorite from the two scavenge extraction
overflows (a & b) and a primary extraction overflow (c) at x25,OOO

magnification showing the development of bulbous goethite coatings on

chlorite. The flake in a does not have as thick a coating as those shown in b

and c.

(a & b) Scavenge extraction overflows G30 and G31.

(c) Primary extraction overflow G32. The other primary extraction

overflows G33, G34 and G35 are the same.
,
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