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Surface survey

The auger holese in the main drilling area have nov bBEeen loczted on
the Austrzlian map grid by theodolite =urvey, Thecge locatiaone
supercede those given in the winter program raport for "HT* =ite

drilling.

Geology ot the ochre deposit

The ochre occurs as both residual and transported material in a
superficial deposit up to some tens of metres in thickness. Current
observations indicate that ochre exists over a strifte distznce of
2.5km and up to 400m wide in the Main Creel: areza, with another

deposit 2.0 Ikm Jong and up to 400m wide at Bonry Creel:,

Sallg in the region generally comprice a laver of transported and
gravelly wash, overlving weathered kedrocl: in nhich relict textures
are discernable. Pedogenic nroceccses act from the =surface to impqse a
further lavering effert ;n:luding the 1lluvial transport of fine=s to
praduce a pug layver. Over the wmagnesite ares these =wil processes are
developed on a grand scale and enhanced by ltarst related pipe
etructures and sinkhole =zubszidence which can greatly expand the
thickneszs of the transported laver. The ochre occurse as matrix in the

trancpaorted laver and as the weathered bedrock.
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The veathered bedrock form is termed residual aochre and i= recognized
by relict textures precerved from the original magnesite roclk.
Residual ochre also occure apparently as isolated blocke in a matrix
of reworked ochre. These orhres are of good guality and include
varietriecs clacsslifiable ac sienna and umber. Some are talc-rich
particularty =ome of the darl: Ernnns {(umber=!), They visually express
higher {ron aoxide content than the rewvnorlied ochres wnhich aluaye
contain claste resulting from erosion and redepocsition. The renorled
pochre with minor claste grades {nto breccia, mostly wuith
corresponding lo=ses of purity and pigmenting pouwer. Meverthelecs

reviarl:ed ochres have beneficiated well in initial testing.

fhe revorlied ochre is not the enly component of the transported laver
over the magneelite area, It grade=s through increase of areencschicst
derived wash material into clay matrix bBrecciz. Certain sinlthole
f11ls contsin anly peaty grzavel and lacustrine clayv. There is5 also an
area of =zand which overlies a3 form of tzrry peat in =sand, over
magnecite, noften with no restdual ochre, 1t mavy be that this area
once had a thicker cover of ochre and i€ a spurce for =ome o+ the
renorlt:ed ochre. The‘tarry peat may by 3 large =cale jtluvial laver of
humic acid rather than peat that wae once exposed at the surface but
too poorly preserved to show plant remaine, But in one borehole there
i= peat with very good preservation ot plant remains, Mear the
curface there ic accumulation of a clay-rich B horizan which may have

good colour bBut which lacke pigmenting power, there are also patches
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of "white pug” which al=o appesr to be illuvial *“=oft concretions".

Actual magnesite rock outcrpp i= confined to minor creek bed
expasure=s and the emall magnesite karet outcrop near Maln Creel:. Some
=small exposures were mapped to aksist in the positioning ot the
greenschict belts which notlionally pa=s through the drilied area, so
that these belts could be excluded from the respurre ectimates. The
notianal magnesite area is not guite equal to the ochre depasit area
oh precent evidence because of the non—-ochre phases in the
superficial cover. The area with superficial eand cover provided
several holes which bEpttomed on magnesite after passing through tarry
peat, but the magnecsite bottom of the deposit vas not found belon the
tvpical rewbprked ochre dominant sectione and it is anticipated that a
laver of residual achre existes at depth. Uith drill penetration
restricted to 3im it vias not posesible to prpve this. Residual ochre
1= mostly found next top a greenschist body which has prevented

extreme subksidence occurring.

lLaboratory examinations

Composite =amples were prepared by first amalgamating samples from
individuzl hples then bulking the rematnder for processing tests
producing 8 =amples in all. The =amples vere selected from the logs
for the winter program looking for 1-2 holes per line with
near-surface, minakble thicknes=es of vellow ochre. It happens that

much near-surface clavey material is included, and revorled ochree
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dominatet the anly regidual ochre incliuded occur=s as clasts in zome

of the reworlied ochre. The fnllowing s=amples were included.

TABLE 1

HZ1-1,2 4,95 HZ2-1,2,3,4 HA4~1,2 4,5, 6 HB2-1,2,3 HP?-1,2,3,49

HE3-3 3 HC1-1,2 4

Dr. Ralph Shacl:leford hae investigated the fines extrart from these
samples and conducted the trancsformation processes to produce

yellows, rede, hlaclk and kroun materiale faor testing as unfinished
pigment=. He notes that the powders reguire further treatment before
teing con=ldered =aleable pigments, despite very good performance on

appropriate tests. He has not provided the guantitive data becaues

*-=- interpretation of the data {s not pos=sibtle without a thorough

understanding of the subject, test procedures, market norms vis-a-vis

intended application etc.

R.A. Dav has produred scanning electron microecope images of ochres

in various levele of refinement as fallows.
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TABLE 2
Giy, G20 bull: =ample ot table 1 cspecimens
GZ21 a2 commercial synthetic vellow
G3I0-~-38 mix aof samples HC1/S and HC1/46. A Eromn clayey ochre.

The work on the G30-38 group shows very 1ittle af the prokable
residual form of pchre! goethite in practically pure and porous form,

essentially resambling a micro scale aassan boxvork including =ame

acicular crvetalsg,

The common form of the goethite which mus=t bBe from revorled ochre
containe chlorite cores on which goethite {i=s precipitated as
hemispheres grading to continuous coatings. The iron in this case has
been tranzported in splution and reprecipitated. This character will

prohably prove tvypical af the reworked achres,

A procescsing laboratory ha=s been set up at Savage River in which the

finez are belng extracted from the camples (inttially from the winter

program only! and vields, colour and FeZ03 compocitione determined
results are vet

prior to further proceszing experiments. Feu

availakle but the +plloming takle give=z the first ones avallakle,
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TABLE 3

Table p+ Muncsel] ecolours,

crude ochre,

Borehole MuncsEell
fgurface colour:
viieght

Sample No 4dry slip

Barehole HB 2.

HB2 1 10YR S5/8
HB2/2 10YR 5/9
HBZ/3 10YR S/9
HB2/4 10YR /@
HB2/% 9YR 573

HB2/& 10YR %/8
HB2/7 8YR &/&

HB2/8 10YR 3/8
HB2/9 10YR /5
HB2710 10YR 5/%
HEZ2/11

HBZ/12 10YR 54

Borehole HBP 3.

HB3 1 10YR &/8

HB3/2 10YR &/8
HB3/3 10YR 3710
HB3 /3 10YR %710
HB3/4 10¥YR 5.8
HB3 /S 10YR 4.5/710
HB3/64 10YR 4.3/10
HB3 /7 10YR 4/7
HB3/8 10YR 4/3
HB3/%9 10YR a/6

Extract
of fines

Sample No

SRO2

SRO3

SROS

S8RO&

SR04

SRO?

SRO8

CcGol

SRO?

SR10

BR11

iron oxide content

Mun=ell

colaur

ponder

2.3YR

B.AYR

8.7YR

. 1YR

8.7vR

9.6YR

2.3YR

2?.6YR

?.3YR

8. 4YR

8. 6YR

S3.9/5.4

S5.374.7

3.4/4.8

5.8/9.7

5.64.4

6.2:83/9

3.8/5.2

%.8/3.4

6.1/6.3%

5.2/5.2

3.1r74.9

tron
enntent

FeZ0OX %

54.8

349.8

30.1

23.1

4.8

20.1

3z2.4

50.8
J0.8

0.7

&4.1

123008

and dry wieght vielde of

vield a=
drv

sample %

54.9

3IP.9

61.2

3.8

59.0

4%.0

&1.0

4%9.3

44.%
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HB3/10
HB3711

HB3/12

Borehole

HA4/14

Borehole

HC1 /S
HCl/4

Borehole

HE1/1
HE1/2

Borehnle

HE3'/8

Rpadside

HT 571

Reznurce

10YR 4r6 SR12
10YR qr>
10YR 9r35 SR13

HA 4 (part)

10YR S5/5 SR14

HC 1 (part)

10YR 5/% cGo2
10YR 5/3
HE 1 {(part!
8YR 5/8 cG503
HE 3 {(part!
10YR &/8 cGo4a

8.3YR 3.1/74.7 449.%

8.7YR 4.8r4.1 48. 19

?.1¥YR 6.4/4.1 34.2

0.1Y 35.8/4.0 22.2

not received

?.3YR &.47%.0 17.9

exposure HT 5/1 fexcellent residual ochre)

SRO1

ectimates

?.8YR 5.9/6.5 3.t

123009

46.3

28,2

16.1

53,3

q2. 2

37.8

A resource ectimate has been prepared (see Appendix 3 page 1735) using

the 1ng data provided

in appendices 1| and 2 ueing

"Techbase”, with

spme necces=zarily procruetean assumptions about density and recovery

factor that

are deliberately caoanservative.
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Auger Hole HZ L

Prilled 20/6/89) Drillers T. Lodge, J. Walker: Stacpoole’s,
Launcestan. Revised log from consolidated samples by H. Shannon,
2-%-1990, Tontal depth 20.0m. Locatian JI44430.%0mE, 5400371.04mN; RL
17%.949m.

Sample From- to Description

HZ17) 0.0- 1.3 Z.5YR 5/8 (9YR &/8 when dry! CLAY/OCHRE, clasts
10% to ?mm, quartz, =spongy Quartz, lIimonite} dry
s1ip colour BYR 5/8.

HZ1/2 1.%9- 2.0 BYR 35/8 {10YR &/8 dry, with minor 10YR 7/4}
clayey OCHRE, clacst= 10% to 7mmi limonite,
quartz, white clay ex greenschist?} dry slip
celour 2YR S510,

HZ1/3 2.0- 3.0 YR 578 (YR 7/4 drv, with mipnar 10YR 8/4, 10YR
8s8) silty CLAY/OCHRE, clasts (2%, {(2mmj dry
slip colour 8YR &/6&.

HZ1/4 3.0- 4.3 8YR 6/6 (9YR 7/8 dry) clavey OCHRE, clasts 135%
to JSmm; white clay ex~greenschist?, weathered
greenschist, guartzj dry €lip colour 2YR 3.3/8.

HZ1/%S 4,3- 4.0 YR 5/7 (YR 5.3/8 and YR &.5/8 when dry)
clavey OCHRE, clastes 19% <3mm; weathered
greenc:hist, quartz, talc?i dry siip colour 9?YR
5/8.

HZ1/& 6.0- 2.5 8YR S/8 (YR &/7 dry) clayey DCHRE with 10%
clasts <(Smmj; limonite, quartz, white clay; dry
glip colour 2YR 35/8.

HZL /7 7.59- 8.5 BYR 3/4 (®YR 6.5/6 dry) clayey OCHRE with clasts
to ?mm, 10%§ white clay ex greenschist, quartz,
iimonites dry slip colaour ?YR &6/7.

HZ1/8 8.5- .9 8YR &/7 (9YR 5.%9/8 dry! clayey OCHRE with (0%
clastz to2 Smmi weathered greenschist, quartz,
limpnites drv slip cplour 2PYR &/83,

HZ179 e.5-10.5 PYR %/7 (PYR &4.5%/7 dry) clavey DCHRE with clasts
to lcm, 20%1 talc schiet, weathered greenschist,
limonite, talc; dry slip colour YR &/7.
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HZ1/10 10.3-12.0

HZ1/711 12.0-14.3

HZ1/12 14.%-13.0

HZ1/13 13.0-18.0

18.0-20.0

Hole ended at 20mj

123015
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8YR &/6 (9YR &6/8 and YR ?/3 when dry) 30%
clayvey OCHRE with 10% clasts to 7mm, 30% soft
tale schist breccis in talcose pulp matrix. The
consolidated dry =lip colour is 9YR &/6.

YR 35/46 (L0YR &/7 drvy) revworked OCHRE with 23%
claste to icmj talc =chist, residual ochre,
limonite, talcy drvy slip colour 10YR 3/6.

YR S5/&6 (10YR S5.9/7 drvy) clavey OCHRE grading to
talc schist BRECCIA} clasts 30% to 1cm, all talc
schisty dry slip colour YR 35.9/6.

3Y 5/9 with 10YR S/3 (5Y &/2 with YR S5/46 dry)
tale schist BRECCIA with talcose pulp matrix
with minor 10YR 3/6 clayey OCHRE§ dry slip
colour 1Y &6/3.

GREEMNSCHIST, no sample taken.

too hard, no progress.
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Auger Hole HZ 2

Drilled 20/4/89; Drillers 7. Lodge, J. Walker: Stacpoole’s,
Launceston. Revised log from consolidated samples by H. Shannan,
2-3-1990. Total depth 14.5m. Location 3446612.95%mE, 5400382.83mN¢ RL

177.20m,

Sample From- to Description

HZ=2/1 0.0- 1.3 8YR 4.5/6 (9YR 3/8 dry) CLAY/OCHRE with clagts
23% to 2cmy limanite, talc schist, white ctitay ex
greenschigtt dry slip colour 2YR 6/8,

HZ272 1.5~ 3.0 8YR 3/6 (PYR S/12 drvy) rewarlked OCHRE with
clasts 20% to 7mm, comprising resldual ochre
t13%), quartz (3%}, limonite (2%)5 drvy glip
colour PYR 3/711.

HZ2/3 3.0- 6.0 a8YR 3/6 (9YR 5712 dry) reworhked OCHRE with
clasts 29% to icmj comprising residual ochre
t13%) limonite (B%) guartz (2%)§ devy slip colour
10YR 3712,

Hz2/4 &.0~ 7.9 8YR S5/& (10YR 5712 dry) revworked OCHRE with
tlasts to 7mm, 20%§ talc schist, limonite, minor
resiﬁual ochrei dry slip colour 10 YR S/11%.

HZ2/3 7.5- 8.3 10YR 3/6 (10YR &/6, 10YR 4/8 and 10YR 7/6 dry)
reworked OCHRE grading to CLAY/OCHRE. Clasts to
icm, 20%s% talc schist, spongy qQuartz, gquartzj
dry =lip colour ?YR &/72.

HZ276 8.35-12.0 2y 974 (2Y &/6 dry) talc schist BRECCIA in clay
matrixy clasts to lcm, 39%§5 all talc schisty dry
slip colour 2Y &/3.

12.0-14.% GREENSCHIST, no sample taken.

Hole ended at 14.%m; tpo hard.

e



SRRS

Auger Hole HZ 3

1z

Drilled 21/6/8%93 Drillers T. Lodge, J. Halker: Stacpoole’s,
Launceston. Revized lo9 from consalidated samples by H. Shannon,
15/%71990, Total depth 14.3m. Location 344386&6.%26mE 354003%24.04mM; RL

1723.54m.

Sample From-
HZZ/1 0.0-
HZ372 1.3~
HI3/3 2.5-
HZ3/4 3.5-
HZ3/5 4.5-
HZ3/6 %.3-
HZ3’7? 6.0~
HZ3/8 8.0-
HZ3/9 8.5-

to

Description

8YR 83/10 BO% brecciated sandy residual OCHRE
with reworked OCHRE matrix and 20% 1y ?/6
softened talc schist; sample disperses to YR
&6/125 dry slip colour 10YR 5712,

BYR 3,3/10 80% brecclated residual OCHRE with
reworkked OCHRE matrix, with octher clasts to lcwm,
10%} guartz, limonite and 20% softened talc
schist; sample disperses to 10YR 67103 dry slip
calour 10YR 3/10.

10YR &6 CLAY/OCHRE with clasts to 2cm, 20%§
talc =schists disperses to 10YR &/8; dry slip
colour 10YR &/64.

8YR &4/6 CLAY/OCHRE with clasts to 1lcm, 20%; talc
schist, weathercd greencschistj dicsp&reses to
?.5YR A/8} dry slip colour 8YR &/8.

8YR 5.5/8 clavey OCHRE with clasts to lcwm, 2Z0%3
talc zchist, quartz; disperses to YR 4/10§f dry
s1ip colour 2YR 5/8.

8YR 3/8 rewarked OCHRE with clazts to 1cm, Z0%)
talc echist) disperses to 8YR &/103 dry slip
colour 2YR 3.9/8.

PYR 46/8 clayey DCHRE with clsts to 7mm, 13%7§
talc schist, limonite} dispereses to ?YR 5.3/710}§
dry slip colour YR 3/8.

YR 3.5/8 clavey OCHRE with clagts to 7mm, 23%!}
tale schist, quartz; disperses to YR 35.9/7103
dry slip colour ?YR 3.5/8.

YR 6/7 clayey OCHRE with clasts <(Smm, 235%§f talc
schist, quartz; disperses to 8YR &/10% dry Elip

rolour PYR S5.58/8.
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HZ3710 ?.0-10.53

Hole ended at 10.5m;
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1Y 4/4 talec Bchist BRECCIA with sandy clay

matrix clasts to 7mm, 30%; disperses to 1Y S5/9;
dry slip colour 2Y 3/95.

too hard.
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Auger Hole HZ 4

Prilled 21/6/8%9} Drillers T. Lodge, J. Walker: Stacpople's,
Launceston. Reviged log from consolidated samples by H. Shannan,

17-3-1990. Total depth 21.0m. Location 346564, 17nE 5400408.64mN§ RL
16%.27m.

Sample From- to Dascription

HZ4a/1 0.0~ 1.0 9YR B5/4 BRECCIA with CLAY/OCHRE matrix (sandy,
not much fines! with clasts ta 2cm, 30%} quartz,

spongy gQuartz, limonitej di=perses to LOYR &/7)
dry slip colour YR &/7.

HZ4/2 1.0- 1.5 YR 5.3 80% BRECCIA as above and 20% 10 YR &/6
softened talc schist. Sample disperses tolOYR

&/65 dry slip colour PYR &/77.

HZ4/3 1.3- 2.9 10YR &/8 clavey OCHRE (=ilty) clasts <2mm, <2%§
quartz, limonite (isolated limonite to lcm))
disperses to 10 YR 4/8} dry slip colour 10YR
4.9/710.

HZ4/4 2.5- 3.0 YR 6.5/8 clavey OCHRE ({(silty) with clasts to
Zmm, 3%; quartz, limonite (ieolated quartz to

icm)j dispersges to 8YR &/95 dry slip colour 10YR
&6/10.

HZ4/3 3.0- 4,3 6YR B9/7 clayey OCHRE clasts to Smm, 15%)
weathered greenschist, quartz, limonites

disperses to SYR 3/85 dry slip colour 2.3YR
5.5/8.

HZ4/4 4,%5- 6.0 G6YR 376 clavey QOCHRE clasts to 3mm, Z20%f spongy
quartz, guartz, limonite; disperses to 3YR 5/8%

dry slip colour 8YR 3.9%/8,

Hz4/27 6.0- 7.0 SYR B5/4 clavey OCHRE clasts to 3mm, 13%;
limonite, spongy qQuartz, guartz, weathered
greenschistj disperses to &6YR 3/8§ dry slip

colour 2.3YR 3/6.

HZ4a/8 7.0- 2.5 YR S5/& clavey GCHRE with clasts <(2mm, <2%3

limenite, gquartz (isolated limonite to “mm);
disperses to a4YR 5/8j dry slip colour 7YR 5.5/6.

HZ4/%9 ?2.5- 9.0 ?YR 6746 CLAY/OCHRE i(silty), clasts to Smm, 2%‘
limonite, quartz; disperses to BYR 3/77§ dry slip

calour YR 5.3/6.

TR
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HZ4q/10

HZ4/711

HZa4712

HZq/13

HZq/14

HZ4/15

HZa/156

HZa717

HZ4q/18

HZ4/1%9

9.0-10.3

10.5-12.0

12.0-13.5

13.5-15.0

15.0-15.0

156.0-18.0

16.0-12.0

19.0-192.3

19,.35-20.3

20.3-21.0

20

S3YR 3/6 clavey OCHRE clasts top 2mm, (2%} quartz,
l1lmanite; disperses to SYR 5/7) dry slip colour

YR 5.83/6.

4YR 576 clayvey OCHRE clasts to 2Zmm, <2%§ quartz,
limonites disperses to SYR B/7j drvy slip colour

YR 4746,

6YR B5/5 clayey OCHRE clasts to 3mm, 20%%
weathered greenschist, limonite, quartzi
disperses to ?YR 5/65 dry =lip colour 8YR 3/4.

SYR %/6 clayey OCHRE clasts to 1cm, 10%3 guartz,

limonite; disperses &6YR 5/7) dry slip colour 7YR
5/6.

YR 5.5/7 reworked OCHRE with clasts to ?mm, 20%%
quartz, limonitef disper=es to 8.5YR 5/%§ dry
slip cplour 9YR &6/7.

YR &677 reviorked OCHRE with clasts to lcm, I%%)

quartz, limonite; disperses to 8YR 5.3/8% dry
elip colour 2YR &/6.

YR &4/6 CLAY/OCHRE with clasts to ?mm, 20%%
quartz, limonite, weathered agreenschist;
disperses to ?.3YR 3/89; dry slip colour 9YR &6/7.

BYR &/6 CLAY/OCHRE with clasts to Smm, Z20%;5

quartz, weathered greenschist, talci disperses to
7.5YR 5/9% dry slip colour 9YR &/6.

8YR &6/6 CLAY/OCHRE with clasts to 7mm, 135%)
weathered greenschiet, quartzi disperses to ?.3YR
%/83 dry =s1ip colour 8YR 35.5/4.

?YR 35/6 CLAY/QOCHRE with clasts to lecm, 20%;
waathered greenschist, gquartz; disperses to 7.5YR
5/83 dry slip colour BYR 5.5/4.

Hale terminated in achre at 21lm.
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Auger Hole HA 1

Prilled 1%/56/89%

Launceston.
c.4-9-1990,

Sample

HAL1/1

HAl1/2

HAL1/3

HAL1/49

HA1/3

HAl/6&

HAL1 /7

HAL1/8

HAl1/%

HAL/LO

HAl1/11

HAL/12

From- to
0.0- 1.3
1.39- 3.0
3.0- 4.0
4.0- 4.%
4.3- 4.0
&5,0- 2.5
7.%- 9.0
9.0-10.3

10.9-11.0

11.0"12-0
12.0-13.53
13.5-158.0

b
3
]

21

Drillers 7. Lodge, J. Walker: Stacpoole’s,
Revised lpg from consolidated samples by H. Shannon,
Location 3445567.48mE, 3400343%.946mNj RL 177.61im.

Description

10YR 5/10 and minor 10YR &/8 reworited ODCHRE,
with a few clasts (5%, <2mm. Dried =lip colour
10YR &/10.

10YR 5710 reworked OCHRE, few rclasmts, (3%, <(2mm
limonite. Dried slip calaur 10YR &6710.

10YR S5/10 and minor 10YR &/10 reviorited and minor
residual OCHRE. Dried Elip colour 10YR &/710.

10YR &/8 and minor 10R 476, BYR 476 clayey
reworked OCHRE with clasts (5%, <3mm. Dried elip
colour BYR 8/6.

8YR &/8 and 10YR &6.3/6 CLAY/OCHRE, with clasts
{5%, <3mm. Dried =lip colour 10YR &/é4.

YR 85/& and 10R 4/&4 CLAY/OCHRE, with clasts 3%,
to Smm. Dried slip colour Z?YR 3/6.

8YR S5/6 CLAY/OCHRE, with clasts to lcm, 3%,
including limonite and talc. Dried slip colour
YR 3/6.

QYR 4/6 reworked clavey OCHRE, with clasts to
tcm, 20%) limonite, soma residual ochre, talc.
Dried slip colour ?YR 3/3,

8YR 4/2 rewarked clayey OCHRE, clasts 20% to
lcmi limonite, minor talec., Dried €lip colour ?YR
q4.%5/4.

PYR B'6 and YR 4/4, PYR &6/6 CLAY/OCHRE, with
clasts} limonite, weathered greenschist, quartz.
Dried =1ip colour 9YR &/4.

&YR 4/4 to 7YR 5/& CLAY/OCHRE, with clasts to
Smm, limonite, weathered greenschist, talc.
Dried slip colour BYR 4/6,

YR 5/6 and minor 10YR 6.5/8 CLAY/OCHRE with
clasts 20%, greenschist, guartz, talc, limonite.
Dried s1ip colour 8YR &/6&.

o
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HAL/1X

HAl/14

HAL1/135

HAl1/16

HAL /12

14.0-13.0

15.0-16.3

16.3-12.0

17.0-18.0

13.0-20.0

22

8YR 7/4& and B8YR 5/86 CLAY/OCHRE with clagts
limonite, weathered greenschist, quartz, talc
20% to 1.0cm. Dried £lip calour PYR &/6.

8YR &/6 to 8YR 7/6 and minor BYR 5/6 CLAY/OCHRE,
with clasts 10% to 0.7cmi quartz, limonite,
talc, weathered greenschist. Dried slip colour
PYR &/65.

8YR &/6 to &/68 CLAY/OCHRE, clasts 10%§ quartz,
vweathered greenzchist, limonite, talc. Dried
elip colour YR &/6.

&YR B/4 and minor YR &/6 CLAY/OCHRE, clasts to
2.0cm, 10%} guartz, limonite, weathered
greenschist. Dried slip calour ?YR &/6.

10R 5/7 and minor 7YR &/4 CLAY/OCHRE, vlasts
10%, weathered greenschist, limonite. Dried wmlip
colour SYR 3/6.

Hole terminated in ochre.

6
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Auger Hole HA 2

Drilled 1&6/4/89%
Launceston.

23

Drillers T. Lodge, J. Walker: Stacpoole's,
Revised 109 from consaolidated samples by H. Shannon,

10-3-90) total depth 7.59m. Location 34637%.32mE .5400341.22mN§ RL

ig1.09.

Sample From-

HAZ/1

HAZ2/2

HAZ2/3

HAZ/4

HAZ/S

HAZ/6&

HAZ/Z

End hcole.

0.0-

1.%

Description

10YR 6/6 laminated CLAY with sparse clasts and
10YR 3/& CLAY/DCHRE with clasts 20%; soft
weathered 9reenschist, white clay, limonitey dry
glip colour 1QYR 7/7.

8YR4/4, 10YR 3/4 rewvorked OCHRE and 10YR 7/&
CLAY, clasts to 1cm,20% weathered gresenschist,
white clay, limonite spongy quartzj dry slip
colaur 10YR %/10.

PYR 5/6 rewnrked OCHRE and 9YR 7/6 CLAY/OCHRE
with clasts to Smm, 15%; weathered greenschist,
limonite, quartz§ dry slipg colour 10YR %/10.

SYR 3/4 and minor 10YR &4/6 weathered greenschist
BRECCIA with CLAY/OCHRE matrixf clasts to 1lcm,
2%%i soft weathered greenschist, minor limonites
dry slip colour ?YR &/5.

YR &/4 and 8YR &/6 greenschist BRECCIA with
CLAY/OCHRE matrix} clasts to Zcm, J0%} weathered
greenschist, minor limonitej dry slip colour 2YR

&6/6.

L1OYR 5/6 residual OCHRE, 30%, possibly as large
clasts in BYR &6/6 greenschist BRECCIA, S0%
(possibly contamination from next interval
abavel) dry slip colour 10YR 5.5/10,.

2YR 4/94 limonite BRECCIA with CLAY/OCHRE (umber!}
matrix) clasts to 7mm, S0%§ 1limonite, weathered
greenschist, white clay) dry slip colour 10YR
5/4.



Auger Hole HA I

123024

24

Drilled 14/46/895 Drillers T. Lodge, J. Walker: Stacponle's,
Launceston. Revised log from consollidated samples by H.Shannon,
10-5-90. Total depth 22.%m. Location 3445390.352mE S40037.41imNi RL

183.71m.

Sample From- to

HA3/ 1 0.0- 1.3
HA3/2 1.3~ 3.0
HAX/3 3.0- 4.5
HAJ/4 ﬂ.S— &.0
HAZ/S 4.0- 7.5
HA3 /5 ?2.9- 8.5

HA3/? g.35-10.9

HA3/8 10.5-12.0

HA3/9 12.0-12.3

HA3/10 12.35-13.3

HAZ/11 13.3-14.93

Description

8YR &/4 weathered greenschist BRECCIA, clasts
{icm, 40%} s=pDft weathered greenschist, minor
limonitey dry slip colour L1OYR &/6.

YR 5/6 CLAY/OCHRE with clasts <{3mm, 5%§
weathered greenschist, limonitef dry slip colour
BYR &6/6.

BYR &/6 silty CLAY/OCHRE, clasts (Smm, 3%
neathered greenschisti dry slip colour YR &/6.

9YR H5.3/6 clayvey OCHRE with clasts <(Smm, 10%3§
weathered greenschist, white clay, limonite,
residual ochre} dry =1ip colour 10YR &77D.

YR %.%/6 clayey OCHRE with clasts to 2cm, Z0%}
limonite, weathered greenschist, white clayf dry
elip colaur 10YR %9.3/7.

PYR B3/6 clayey OCHRE, clasts to Zmm, 13%}
weathered greenschist, limonite, gquartzi dry
2]lip colour YR S.3/6.

8YR %/6& CLAY/OCHRE clasts to ”mm, 10%; weathered

greenschist, limonite, quartzy dry slip colour
YR 3.3/7/7.

BYR 5.3/7 clavey OCHRE; clasts (7mm, 10%}§
limonite, quartz, white clay} dry slip colour
YR 5.3/8.

YR 5/7 revarked OCHRE, clasts <lcm, 19%3
limonite, quartz, residual ochrej dry slip
colour 10YR 5/8.

10YR 3/46 reworked OCHRE grading to breceia,
clasts 30%; limonite, spongy quartz, residual
nchrej dry slip colour 10YR 5/7.

YR %/7 reworked OCHRE with clastg <7mm, 10%}
quartz, limonitej dry slip colour 10YR 35/7.



..
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HA3Z/12

HAJ/13

HAX3/14

HAJ/ 13

HA3Z/146

End af

14.5-13.3

15.3-16.9

16.95-19.5

19.5-20.5

20.3-22.9

hole.
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YR 5/8 reworked DCHRE with clasts <icm, 13%%
comprising residual achre 7%, limonite 5%,

quartz 3%§ dry slip colour 10YR S/8.

YR %/4& reworked OCHRE (and 10YR 7/4 soft
vweathered greenschist)§ isplated clasts tp 1cm,
5%; dry slip colour 9YR &/7.

YR &/7 greenschist BRECCIA with clavey OCHRE
matrixy clasts to lcm, S0%: greenschist,

limonitef dry slip colour JOYR S.5/8.

YR 5.5/7 clayey OCHRE clasts ro Smm, 13%8
greenschiast, residual ochre, limonites dry =lip
colour 1LOYR S5.3/7.

8Y 4/2 talc schist BRECCIA in talc pulp wmatrixy
dry slip calour 2Y &/4.

2
2
2o
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Auger Hole HA 3

26

Drilled 19/6/89% Drillere 7, Lodge, J. Walker: Stacpoole’s,

Launceston.

Revised 1agg from the consolidated samples by H.Shannon,

19-20/4/1970. Total depth 21.0m. lLocation 34439%.28mE, 5400331.35mN}
RL 1B&.08m. .

Sample

HA4/1

HA4 /2

HA4/3

HA4/4

HA4/3

HA4/4

HA4/7

HA4/8

HA4/%9

HA4/10

From- to

0.0- t.0
1.0- 1.3
1-5- 3.0
3.0- 4.3
4-5- 6.0
&.0- 8.0
8.0- 2.5
9.5-10.5
10-5—1215
12.5-14.0
14.0-15.,0

Description
CLAY (discarded}

BYR 5/6 reworked clavey DCHRE with clasts up to
lem, 19%, soft talec schist, limonite, spongy

quartz, guartz, bried s5)lip colour is Munsell
code BYR &/8.

BYR B/é6revorked clavey OCHRE with clawts to Smm,
13%; Iimonite quartz. Dried slip BYR &/7.

8YR A4/breworked clavey DCHRE, with claste tD
?mm, 20%; weathered greenschist, limonite,

quartz, Pried slip BYR &/7.

10YR &.5/6 silty CLAY/OCHRE with greenschist
clasts. Dried slip 8YR &/7,

YR &/6 reworked clayey OCHRE with clasts to

Zmm, 10%§ weathered greenschist, guartz. bDried
gl1ip YR &/6.

YR &/7reviorked clavey OCHRE, with clasts to
Smm, 5% quartz, talc, weathered greenschist.

Dried slip ?YR 6/76.

BYR 5.%/4 reworked clavey OCHRE with clasts to
2mm, limpnite, talc. Dried anlip PYR 6.5/6.

BYR %/6 reworked clayey OCHRE with clasts to

2mm, 10%; Q!limonite, quartz, talc. Dried slip ?YR
&a’?

YR 3/6reworked clayey OCHRE with clasts to 1cwm,
10% weathered greenschist, tale. Dried slip PYR

3.5/7

8YR S/éreworked clavey DCHRE with clasts to 7mm,
1%%} limonite, quartz, talc, weathered

greanschist. Dried slip ?PYR 3.3/7.

D
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HA4/ 11

HA4/12

HA4/13

HA4/149

HA4/1S

End of

1%.0-17.0

17.0-18.0

18.0-1%.0

19.0-20.0

20.0-21.0

hole.

1235
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PYR 5/&6 reworked OCHRE with clasts to Smm, 10%}
residual ochre, guartz, weathered greenschist.

Dried slip 10YR S/4.

YR S5/5 reworked OCHRE with clasta to lcm, 10%}

quartz and residual ochre and PYR &/4 TALC
SCHIST BRECCIA with CLAY/OCHRE matrix) clasts to

icm, 50% talc schist. Dried Blip 10YR &/4.

YR 5/& reworked OCHRE grading to ochre matrix

BRECCIA, clants ta icm, 30%f limonite, guartz,
residual ochre, talc schist. Dried wlip L10YR

&/6.

PYR &/&6 greenschist BRECCIA with CLAY/OCHRE
matrix, clasta to icm, 40%} talc schist, qguartr,

residual ochre, sand &x sandstone? Dried slip
10YR &/5.

BYR &/4 and 10¥YR 7/4 greenschist BRECCIA with
CLAY/OCHRE matrix, clasts to lcm, &60%) mostly

talc schist, minor limonite, residual ochre,
weathered greenschist. Dried slip 10YR &/3.

02Y
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Auger Hole HA 3

Drilled 19-20/4/8%9; DPrillers T. lLopdge, 1. Walker: Stacpoole’
Launceston. Revised 109 taken fram the consolidated smamples

Shannon, 11-3-1990. Total depth 21.0m. Location 346&12mE
S400319.52mNi RL 18%.30m.

5
By H.

Sample From~ to Description

HAS/1 0.0~ 1.3 10YR S5/10 residual OCHRE 30% and rework O
with clasts to lcm, 30%3 comprising rzafaua?HRE

ochre 20%, limonite 7%, weathered qgreenschist
2%; quartz 1%f disperses to 10YR &/1491 dry Elip

colour 10YR %/10.

HAS/2 1.5- 2.0 YR 5/8 reworked OCHRE with clagts to 7cm, 20%

limonite, residual ochre, quartz, disperses to
L1OYR &/12) dry slip coloar 10YR 5/12.

HAS/3 2.0~ 2.8 PYR 5/7 reworked DCHRE with clasts to 1cm, 25%%
limonite, quartz residual ochre white clavs

disperses to 10YR &/14f dry slip colour 1OYR
5/10.

HAS/4 2.3~ 3.8 YR 3/7 reworked OCHRE (and minor 10YR 5/%
clay/ochre ar weathered greenschist) clasts to

lcm, 20%§ limonite weathered greenschist nuartz
residual ochrel disperses to 10YR &4/8; dry siip

colour 1OYR S5/8.

HAS/S 3.9- 4.3 SYR 5/9% CLAY/DCHRE with claste to ?mm, 20%)

weathered greenschist, limonite, guartzs
digperses ta 3YR 5/5) dry slip colour BYR S5/4&,

HAS/ & 4.5- 6.0 ?YR 3/3 CLAY/OCHRE with clasts <(3mm, 20%;
weathered greentschist, limaonite, and saoft talc
schist} disperses to 7.35YR &/8f dry slip colour

PYR 3.3/7.

HAS /7 &.0- 8.5 7YR 8/3 CLAY/OCHRE with claste to lcm 23%)

weathered greenschist, talc schist, sponay
quartz, limonite§ disperses to 7.3YR &/7hjdry

slip colour ?YR &/6.

HAS/8 8.%5- 9.0 7YR &/3 greenschiet BRECCIA with talcose
CLAY/OCHRE matrixj clasts J0%§ weathered
greenschist, limontte, white clayl disperses to
7.5YR 6/63 dry slip colour 9YR &/7.

125028
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HA3 /9

HA3 /10

HAS/11

HAS/12

HAS/13

HAZ /14

HAS /13

HAS/16

HAS /1?7

9.0~-10.9

10.5-12.0

12.0-13.3

13.5-135.0

15.0-16.0

16.0-17.0

17.0-18.35

18.5-19.3%

19.5-21.0

e
&3
S
s
&2
i
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&6YR &/3 CLAY/OCHRE with clasts to 7mm, 13%)
limonite, weathered greenschist, white clavy]}
disperses to 7YR &/45 dry 8lip colour 8YR &/95.

&YR B/6 CLAY/OCHRE with clasts to 2mm, 3% plus
rarg quartz to 2cmj disperses to PYR &/41 dry
slip colour 8YR &/93.

BYR 3/7 clayey OCHRE with clasts to Smm, 135%)
timonite, white clay, guartz (isplated 1ecm 3R
3/49 weathered greenschist) dispersem to ?YR

&/83 dry slip colour YR &/6.

8BYR 3/7 clavyey OCHRE with clasts to 7mm, 35%1
limonite, qQuartzy disperees to 9YR &s/71 dry slip
colour 9YR &/64.

B8YR 3.3/7 reworked OCHRE with clasts to Zmm, S%y
weathered greenschist, quartz, white cliavs
disperses tp YR &6/10} dry slip colour 8YR &/6.

BYR 5/6 and minor 10R 5/4 CLAY/OCHRE with clasts
to ?mm, 10%; weathered greenschist, limonite,
quartz; disperses to 8YR 4/8] dry alip colour
?YR 6&/6.,

YR 5/6 reworked OCHRE with clasts to Zmm, 10%}
quartz, weathered greenschist, limaonite;
disperses to 10YR 678§ dry slip colour 10YR
5/7.

10¥YR 5/6 reworked OCHRE with clasts to Smm, 3%}
quartz, weathered greenschist, limonite!
disperses tp 10YR 3/8} dry slip colour 10YR
4.%5/8.

YR B5/&6 revorked OCHRE with clasts to 2em)
residual ochre, limonite, weathered greenschiat,
white clay (resijdual ochre 10% of whole)}
disperses to l1GYR 3/10f dry slip colour 10YR
S579.

Hole hottomed in ochre.
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Auger Hole HB 1

Drilled 21-22/6/89% Drillers 7. Lodge, J. Walker: Stacpnole’'s,
Launceston. Revised log from the consolidated samples by H. Shannan,
12-%-1990. Total depth 21.0m. Locatlion 344351.80mE, S400302.31mNs RL
174, 47m.

Sample From- to Description

HB1/1} 0.0- 0.7 B8YR 4/6 rewarked OCHRE grading to limonite
BRECCIA with ochre wmatrixj clasts to icm, 30%#
limonite, weathered greenschist, residual ochre
{also minor 1Y 3/4 CLAY with organic matter). The
sample disperses to ?YR 95/8) dry slip colour 10YR
&/8.

HB1/2 0.72- 1.5 qYR B/6 revorked OCHRE, clasts to 7mm, 23%§
limonite, residual pchre., The sample disperses to
&YR 4/83 dry slip colour 4YR %/8.

HB1/3 1.9- 2.9 &YR 3/6 limonite BRECCIA with OCHRE matrix {(and
8YR /7 clay matrix BRECCIA)! clasts to lcm, 40%§
Iimonite, weathered greenschist) disperses to B8YR
5/9f dry slip colour 7YR &/8.

HP1/4 2.%- 4.5 BYR 4/6 limonite BRECCIA with OCHRE matrixg
isolated clasts to Zcm, clast= to Zmm, 40%%
limonite quartz, weathered greenschist, spongy
quartzj dieperses to 10YR 4/83] dry mlip colour
8YR 35/77.

HB1/3 4.59- 6.0 &6YR S7/&6 clavey OCHRE grading to limonite BRECCIA
clasts to lcm, 23%f limonite, weathered
greenschist} disperses to ?2.5YR 3.5%5/41 dry Elip
colour SYR 5/7.

HBl1/& 6.0- 7.5 YR 5/7 clayey OCHRE grading to limonite BRECCIA
clasts to “mm, 23%J limonite, minor spongy
quartz] disperses to 7,.3YR 3.5/6§ dry slip colour

aYR 3/7.

HEBL1/7? 7.5- 9.0 &YR &/6 clayey OCHRE with clasts tpo lcm, 20%)
limonite) disperses to 8YR 5.5/&3 dry slip colour
SYR 5/8. :

HB1/8 2.0-10.5% &YR 5/6 clayey OCHRE (sandy/silty), with clasts

to Smm, 10%; ltimonite, quartz, white clayj
disperses to 8YR 5/68¢ dry slip colour BYR 3/4.



HB! /% 10,35~-12.0

HB1/10 12.0-12.3

HBL/11 12.5-13.0

HB1/12 139.0-16.9

HB1/13 14.5-18.0

HBL/14 18.0-1%9.0

HB:/1% 1%9.0-20.0

HBi/t& 20.0-20.3

HB1/17- 20,.3-20.3

HB1/t8 20.3-21.0

End hole at 21im.

o
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YR 4.3/7 clayey OCHRE with clasts to 1cm, 20%}
limonite, *"vellow®" clay pug, weathered
greenschisty disperses to 8YR 35/46) dry slip
colour 3YR 3/4.

4YR 5/6 and 3YR 5/&6 clayey OCHRE (silty) with
clasts <2mm,3% and isolated clastz to 1cm}
limonite, quartz, white clayj disperses to &YR
4.53/63 dry slip colour 4YR 3/7.

4YR 5/6 tlayey OCHRE (=ilty) with clasts <5Smm,
23%3 limonite, quartzy disperses to &YR 4.3/61
dry slip colour 2Z.3YR 3/7.

2YR 4.35/6 CLAY/OCHRE with clasts to Zmm, 3%j
limonite, gquartzj disperses tp 3YR 3/&§ dry slip
colour 2YR 4.3/8.

2YR 4.,%/46 CLAY/OCHRE with clasts to tcm, (3%}
limonite, talci dicsperses to &AYR 39/4) dry slip
colour 2.3YR 3/8.

4YR 5/6 clayey OCHRE with clasts to »mm, 10%;
limonite, quartz, spongy quartzj disperses to YR
5763 dry slip colour 4YR 5/7.

3YR 3/6 CLAY/OCHRE (silty) with clasts to 2mm,
¢2% and isolated limonite clasts to 1cm}
disperses to 7.3YR 3/4} dry slip colour 4YR 3/7.

&YR 5/46 CLAY/OCHRE with clasts to 1cwm, 10%§
limonite, talc s«chist, quartzj disperses to ?YR
&6/85 dry slip colour 3YR S5.35/8.

10YR &/8 residual OCHRE (with minor 3YR &/6
weathered greenschist BRECCIAf clavy/ochre matrix
crlasts to 7mm, J0%)} disperses to YR S5.%/8}) dry
slip colour 7.3YR 5.5/12,

4YR B5/4 waathered greenschist BRECCIA with
CLAY/OCHRE matrix, clasts 40%; disperses to BYR
5/4; dry slip colour 3YR 3/7.

)
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Auger Hole HD 2

Drilled 22/4/89% Drillers T. Lodaoe, J. Walker: Starponle's,
Launceston. Revised log from consclidated samples by H.Shannon,
c2-4-1990. Total depth 21.0m. Location 344%76.449mE,; 3400287.457mN} RL

181.8%9m.

Sample From- to Description

HB2/1% 0.0~ 1.3 10YR %/4 reworked OCHRE, 10% clastsa; dry slip
colour 10YR 3/8.

HB2/2 1.3- 3.0 10YR 3/8 rewarked OCHRE, 10% clasts, <{3Smms dry
slip colour 10YR SB/9.

HBZ2/3 3.0- 4.3 16YR 5/8 to 10YR &/8 reworked OCHRE)] dry slip
colour 10 YR 5/9.

HB2/4 4.5- 3.3 SR 4/4 and 1OYR 5/8 and minor 10 R 4/4 reworked
OCHRE, with 20% =mall greenschist and guartz
clasts; dry slip colour 10YR 3/8.

HB2/% 5.5- 4.0 BR 474 and l10YR 5/8 reworked OCHRE with clasts to
0.%cm, 1%5%§ dry slip colour YR 5/95.

HBZ2/6 6.0~ &.5 10YR S5/6 and 7YR S5/6 wiith =mall clasts (<2mm)
20%i dry slip coiour 10YR %5/8.

HBZ2/2 6.5~ 8.0 3YR 476 ta 3IYR 3/6, minor 8YR 5/6 revorked clavey
OCHRE, clasts to O.5cm, 20%J) dry slip colour BYR
6/6.

HB2/8 8.0-10,0 7.39YR 9/4rewprked OCHRE grading to greenschist

BRECCIA with ochre matrix, clasts to 0.35cm, 23%%
dry slip colour 10YR 3/8,

HB2/9 10.0-12.0 YR 3/5areenschist BRECCIA with clay rich
clay/ochre matrix, clasts to 0.9cm, 23%f dry s=lip

calour 10YR S/3.

HBZ2/10 12.0-13.9 B8-9YR B/%5 clay matrix greenschist BRECCIA 235%
clasts, dry slip colour 10 YR 3/3.

HBZ2/11 13,3-135.0 YR S/4clay matrix greenechist BRECCIA agrading to
CLAY/OCHRE; 20% clastss dry slip colour 10YR

S/4a.

HBZ2/12 1%5,.0-18.0 8YR %74 CLAY/OCHRE and 9YR 7/6 CLAY{ clasts 13%}
dry slip colour 10YR 3/4.



I3

HB2/13 18.0-1%.5 8YR 4/3 CLAY/OCHRE, small clasts 10%, isolated
clagts to 0.3cm! dry slip colour 1OYR 4.5/793.

19.5-21.0 GREEMSCHIST.

Hole terminated in greenschist at 21im.
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Drilled 22/4/8%95 Drillers T. Lodge, J. Walker: Stacponle’s,

Launceston.
c3-4-19%0.
193.04m,
Sample From- to
HB3/1} 0.0- 2.0
HB3/2 2.0- 3.0
HB3/3 3.0- 5.0
HB3 /4 %5.0- &.0
HB3/3 &.0- 7.9
HB3/6 7.3- 2.0
HB3/ 7 %.0-11.0
HB3/8 11.0-14,0
HB3/9 14.0-15.0
HB3/10 135.0-14.5
HB3r1t 14.35-18.0
HB3/12 18.0-20.3
20.35-21.0

End hole at 2Z1im.

Reviuned log from consolidated samples by H.Shannon
Total depth 21.0m. lLocation 3443%90.7imE, S400276.15mMNi RL

De=zcription

10YR 6/é CLAY/OCHRE with guartz and greenschist
clasts, small, to 0.3cm, 10%f dry slip colour

10YR 6/8.

10YR 4/4 CLAY/OCHRE with minor sand, disperses toD
10YR S5/4 clasts <10%, <0.2cm§ drvy slip colour
10¥YR 6/6.,

10YR 474 clavyey OCHRE, clasts 10%, <O.2cm§ drv
=1ip colour 10YR 9/10.

10YR &/8 reworked OCHRE, clasts 3%3 dry slip
colour 10YR 35/8.

YR 4/4revworked OCHRE, disperses to YR 3/93,
small clasts (5%} dry slip colour 10YR 4.5/10.

8YR 3/& reworked OCHRE with minor 10YR 7/6 gritty
CLAY$ dry slip colour 10YR 4.5/10.

10YR 474 reworked OCHRE, <5% small claste; dry
slip calour 10YR 4/27.

as abovel dry slip colour 10YR 4/95.

as abovel dry slip colour 10YR 4/6.

10YR 4/6 (10 YR 3/4 when dry}) reworked OCHRE,

" dizperses to 10YR 4/6, small greenschist clasts

5%5 some to 0.3cmi dry slip colour 10YR 4/6.

a= above} dry slip colaur 10YR 4/7.

10YR 3/4 reworked OCHRE wWith quartz and schist
clastsy dry =2l1ip colour 10YR 4/3.

white TALC SCHIST at Z20.3.
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Auger Hole HC 1

Drilled 22/4/68%9) Drillers T. Lodge, J. Walker: Stacponle's,
Launceston. Revised log from consolidated samples by H. Shannan.
Total depth Z21.0m. Location 3446332, 3BmE, 3400233.91mNi RL [ &7.87m.

Sample From- to Description

HC1/1 0.0- 1.5 8YR B/8 revworked clayey OCHRE with clasts to
0.%cm,; Z5%} limonite, talc schist, guartz}) dry
slip colour 7YR &/8.

HC1/72 1.9- 2.5 10YR B/8 reworked OCHRE, clasts to 0.3cm, 23%}
talr schist, weathered greenschist, talc,
limonite) dry slip colour 8YR &/8.

HC1/X 2.5- 3.0 10YR &/8 CLAY/OCHRE, clasts to 0.3cm, weatherad
greenschisti dry slip colour YR &/7.

HCl/4 3.0- 5.0 10YR 5/6 2nd 10YR 5/8 with minor 10YR 3/4 and
10YR 2/2 reworked OCHRE with clasts to 2cm, talc
schist, quartz, weathered greenschist, residual
ochre; drvy slip colour 10YR 5/9.

HC1/3 5.0- 6.0 9YR 3/% reworked clavyey OCHRE clasts to O,7cm,
25%; talc schist, residual ochrei dry slip colour
10YR S/95.

HC1/6 6.0- 2.0 YR 4/4 reworked clavey OCHRE clasts to 0O.7cm,
10%; tale schist, guartz] dry slip colour 10OYR
5/3.

HC1:,7 ¢.0-10.3 YR S5/4 to 9YR 5/& CLAY/OCHRE, stratified? clasts
15%3 talc schigt and quartz) dry alip colour 10YR
5/5.

HC1/8 1¢.5-13,0 YR 3/% CLAY/OCHRE, clasts tp 1l.3cm, 20%§ talc
schist, weathered greenschist, residual ochre,
quartzy dry stlip colour 10YR &/3.

HC1/%9 13.0-14.90 8YR 5/& CLAY/OCHRE with large clasts of of soft
weathered talc schist to >10cm, 20%, also clasts
to icm, 20%5 quartz, weathered greenschist, talc
schisty dry slip colour 10YR &/6.

HC1/10 14.0-15.0 YR 5/6 (talcose) CLAY/OCHRE, clasts to 1icm, 10%§
talc schist, gquartz, also residual ochre and
limonite} dry slip colour 10YR &/35.



HC1/11 1%5.0-18.0

HC1/12 18.0-20.0

HC1/12 20.0-21.0

End hole at 2im.

125836
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%R 4748 with minor 10R 4/6 clavey OCHRE, clasts to
icm, 10%§ quartz, limonite, weathered
greenschistt dry slilp colpur 1YR 5/%.

10R 4/4 and 3YR 3/& with minor 10YR 6/8 clavey
OCHRE, clasts to 0.%9cm, 3%§ quartz, limonite,
talc, greenschistf dry slip colour 3YR S/35.

10YR &/8 residual OCHRE: BO% of sample, as large
clagts? in matrix of YR 9/&6 reworked OCHRES 20%
aof sample, with gquartz clasts to 0.%cm. Dried
slip colour 10YR 35.95/12.
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Auger Hole H{ 2

Drilled 24/46/89% Drillere T. Lodge, J. Walker: Stacpoole’s,
Launceston. Revised log from the contolidated mamples by H. Shannon,
13-5-19%0. Tatal depth 18.0m. Location 3458370.87mE, 5400222.02mNj RL

170.30m.

Sample From- to Description

HCZ2/1 0.0- 1.5 PYR 5/8 CLAY/OCHRE with clasts to 1lcm, 2Z0%}
quartz, limonitel disperses to 10YR &/85 dry slip
colour PYR 5/10.

HC2/2 1.83- 3.0 10YR 473 clayey OCHRE {umber) with clasts to ?mm,
20%} quartz, timonite, talc schistj disperses to
YR 474 dry slip colour 10YR 4/4.

HC2/3 3.0- 3.5 YR 4/3 CLAY/OCHRE with clasts to 7mm, 20%)
vweathered greenschiszt, limonite} dispersing to
BYRF 4/%; dry slip colour 10YR 4/4.

HC2/4 3.3- 3.0 10YR 5/% talc schist BRECCIA with clavey OCHRE
matrix, clagts to lcm, 40%: talec schist,
weathered greenschist, guartzy dispersing to 10TYR
5/6} dry slip colour 10YR &/6.

HCZ2/S 5.0- 6.0 10YR 5/% and 4YR S5/&6 CLAY/OCHRE with clasts to
Smm, 10%$ weathered greenschist, minar talc)
dispersing to 7YR 3763 dry slip colour BYR 3/6.

HC2/6 &.0- 8.0 &YR 5/% and 8YR 3/3 CLAY/OCHRE grading to talc
schist BRECCIA, clasts tp icm, 23%1 talc echist,
vweathered greenschist, limonite, quartzi
dispersing tpo YR %/465 dry s5lip rolour 8YR 9/3.

HC2/7 8.0-12.0 YR 3/% greenschist BRECCIA with CLAY/OCHRE
matrix with clasts to lcm, 40%3 softened "fresh"
and weathered greenschist, limanite, quartz)
dispersing to 8YR 35/46¢ dry slip colour ?PYR 35/3.

HC2/8 12,0-13.0 1Y 5/4 talc schist BRECCIA with CLAY matrix,
clasts Q0% green talc schist (or chlorite
schist), minor limonite quartz talci dispersed
colour 10YR 3/4;3 dry slip colour LOYR &/4,

HC2/9 13.0-17.0 BYR 4/% rewarked OCHRE {(umber) with clastas to
3mm, <10%j talc schist, talct dispersed colour
’YR %/7f dry slip colour BYR 5/8.

57
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17.0-18.0 10y 7/2 60% talc schist BRECCIA in talc pulp
matrix, clasts to lecm, 30% and BYR S/4 40% talc
schist BRECCIA in CLAY/OCHRE matrix, clasts toe
icm, %0%) dispersed colour of gample 9YR S5/6&§ dry
slip colour 10YR 6/35.

HC2/10

End hale at 18w in greenschist.

2
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Drillied 26/478%93% Drillers T. Lodge, J. Walker: Stacpople's,

Launceston.
12~-3-1990,

1749.92m.

Sample From- to

HC3/14 0.0~
HC3/2 1.9~
HC3/3 2.5~
HC3/4 3.0~
HC3/S 4.0~
HC3/6 4.0~
End hole,

1.3

2.3

X.0

4.0

6.0

2.0

Revised lo9 from the consallidated samples by H. Shannon,
Total depth 9.0m. Location 346390.20mE, 35400211.%8mNj RL

Description

SYR 4/4 and 10R 4/4 CLAY/OCHRE with claste to

Smm, 15%jlimonite, weathered greenschist, quartzt
disperses tn 3YR 35/4; dry slip colour &YR 5/4.

Z.5YR 4/10 reworked OCHRE (ziennal with clasts to
Smm, 20%, comprising residual ochre 13%, limonite
5% disperses to 7.5YR %5/11f dry slip colour 8YR

S/12.

&R 5/4 and PYR 5/&6& CLAY/OCHRE with clastg <(Smm,
Z20%] weathered greenschist) disperses to 4YR 3/7)

dry alip colour ?YR 5/8.

&YR 4/3 CLAY/OCHRE {(umber) with clasts <7”mm, 20%3

weathered greenschist, gquartz, residual ochres
disperses to &YR 4/4) dry slip colaur 9YR 4/&.

&YR 474 CLAY/OCHRE {umber) with clasts to 7mm,
10%3 limonite, weathered greenschist, quartzy

disperses to 6YR 4/61 dry slip,colour ?YR S5/95.

7YR 4/3 CLAY/OCHRE {(umber) with clasts {(?mm, Z0%}
limonite, talec schist, guartz) disperses to ?YR
%743 dry slip calour ?YR 5/95.

59



Auger Hole HC 4

Prilled 26/6/8%)
Launceston. Revised 1og from consolidated samples by H. Shannan,
13-5-1990. Total depth 2.0m. Location 344333.12mE, S5400297.44) RL

1463.93m.

Sample From-

0.0~
HCq/1 1.5~
HCq4/2 3.0~
HC4/3 S5.0-
HC4/4 5.9

to

9.0

o
o3
oy
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Drillere T. Lodge, J. Walker: Stacponle’s,

Description

l1ight green friable weathered greenschist (basic
tuf+f)

10YR &/6 CLAY/OCHRE (silty/sandy) with clasts to
?mm, 25%; talc schist, weathered greenschisty -

dispersing to 10YR 3/8f dry slip colour 1Y &/6.

7YR %/& with minor 2Y %/6, 10R 4/4 and 10Y &/2

CLAY/OQCHRE grading to greenschist BRECCIAS
disperses to 7YR 3/6% dry slip colour 8YR 3/4.

?YR 5/6 clayey OCHRE with clasts to 7mm, 10%3}
spongy quartz, weathered greenschist] digperses

to BYR 3/8% dry slip colour YR 3/7.

10YR 5/8 residual OCHRE3 disperses to 10YR &/10)
dry slip colour 10YR 5/14.

Hole abandponed at ®m in excellent ochre because the sample was being
washed o++ the auger f1lights,
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Priltled 27/6/89}%
Launceston.
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Drillers T. Lodge, J. Walker! Stacpoole's,
Revigsed log from consolidated samples by H. Shannon.

Total depth 21.0m. Location 3456533.38mE, 5400152.42mMI RL. 1568, 66m.

Sample

HDL/1

HDL1/2

HD1/3

HDL1 /4

HD1 /3

HD1/&

HDL/?

HDL/8

HD1/9

From- to

0.,0- 1.3

&6.0-11.3

11-5_12q0

12.0-13.0

13.0-13.0

15.0-12,0

17.0-18.0

Description

8YR 39/6 and wminor BY 7/49 gravelly CLAY with
clastg to icm, 30%¢ quartz, weathered amphibole
greenschist, trace charcoali dry slip colour ?YR
3/9.

10YR 4/28 rewvorked ochre, clasts to Smm, Z20%J
quartz, limonite, residual pchre, decomposed
sandstones dry slip colour 9YR 3/9.

10YR 4/68 revorked DCHRE (and 20% residual OCHRE
as clastg). Other clasts greenschist, qguartz,
limonite 10%3 dry slip colour 10YR S5/710.

10YR 5710 reworked OCHRE (and 40% residual OCHRE
as clasts to Jmm). Also other clasts gquartz to
icm, 2% and limonite to Ilmm, 1%§ dry slip colour
JOYR 3/10.

10YR 4710 and 4.%9Y &7/6 with minor 10YR 3/3

residual OCHRE, all as large clasts? in 20%
reworked OCHRE matrix;j dry slip rolour (0YR
5711,

10YR 3/9 reworked OCHRE with clasts tpo Smm, 135%,}
limonite, residual ochrej dry &lip caolour 10OYR
a/12.

6R 4’6 and minor 10YR &/6 clavey OCHRE, with rare
large clasts tag {.%cm, 3%f talc schist, quartz)
dry €lip colour 1YR 5/6.

2YR 5/4& reworked clavey OCHRE with clasts to Smm,
15%; talc schist, qguartz, residual ochre,
limonitey dry slip colour 2YR &/4.

BYR 774 with minpr 2YR S/6 and 10YR %/9 talc
schist BRECCIA with clasts of talc schist and
minor quartz and reslidual ochre, &0% in talc
schist pulp/ clay/ochr@ matrixi dry slip colour
?YR 774,

{

St

4
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HD1/710 18.0-20.0 YR 774 leacrhed greenschist BRECCIA with talcose
clay/ochre matrix§ minor quartz and residual
ochre clasts) dry slip colaour ?YR 2/4.
20-21 GREENSCHIST.

Hole terminated 1in greenschist at Zim.
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Auger Hole HD 2

Prilled 27/6/8%1 Drillers T. Lodge, Y. Walker: Stacpoole's,
Launceston. Revised log from consolidated samples by H. Shannon,
19-5-1990, Total depth 15.0m. Location 346510.38mE, S4001462.37wmN§ RL

147.30m.

Sample From- to Deacription

0.0~ 1.5 brown CLAY and vellowizh orange CLAY with
greenschist chipsy (transported cover material?
over GRAVEL, with rounded quartz rich clasts In
yellopwith orange clay matrix.

HD2/1 1.3~ 3.0 30% 7.5YR 7/8 sandy CLAY with charcoal, &0% 2,3YR
4/49 and 2.3%YR 2/1 laminated peaty CLAY, 10% 10YR
&/7 gravelly CLAY including rounded gquartz to
2cmi sample disperses to 1Y S/43 dry slip colour

iy 4/4,

HD2/2 3.0~ 6.0 Q0% 2Y 474 ORAVEL with clay matrix rounded clasts
to Zcm, 30%; quartz, chlorite schist, weathered
greenschist. 10% ?YR 4/8 sandy CLAY. Sample
disperses to 2Y 3/4f dry slip colour 2Y 3/4.

HD2/3 6.0~ 9.0 2Y 474 BRECCIA with sandy CLAY wmatrix and 1%
fibrous peaty plant remaine: claste to Zcm, 3JIO%
comprise fresh to softened greenschiat 135%,
rounded guartz 4%, angular guartz 4%, residual
ochre 9%, weathered greenschist 4%, charcoal 1%§
disperses to 2.3Y 35/4f dry slip colour 2Y 4/4.

HD2/4 9.0-12.0 568 674 to BY 7/1 and minor 10YR S5/4 BRECCIA with
CLAY matrix (minor sand onivy}l, clasts to 3cm,
JI0%y softened °“fresh” chlorite schist with
isolated large quartzi digperses toa 3Y 35/43 dry
slip colour 4Y 574,

HDZ/3 12.0~-15.0 2Y 474 BRECCIA with sandy CLAY matrix, clasts to
icm, 29% comprising angular gquartz 10%, chlorite
schist 12%, residual ochre 3% disperses to 2.3Y
$/43 dry slip colour 3Y 39/4,

Hole terminated in greenschist breccia at 135m.
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Auger Hole HD 3

DPrilled 27/6/89% Drillers T. Lodge, J. Walker: Stacpoocle’'s,
Launcestan. Revised lng from tonsolidated samples by H. Shannan.
Total depth 15.0m. Location 3448350.43mE, 3900146.68mNJ} RL 169.88m.

Sample From- tao Description

0.0- 1.3 yellonwish orange CLAY?, pale light green clayy
transparted soil and/or alluvium?

1.9- 3.0 vellowish orange CLAY? and weathered greenschist
chips.

HP3/1 3.0- &5.9 10YR 5.5/6 CLAY/OCHRE with clasts to »mm, 10%)
talec schist, quartzy disperses to 10YR 4/8F drvy

slip colour 1Y 7/4.

HD3Xs2 6.9- 2.5 10YR 3.5/4 CLAY/OCHRE with clasty to ilcm, Z20%§
talc schisti disperaes tp 10YR &/78 dry slip
colour 1Y 7/&.

HD3/3 7.5- 9.0 ?YR 6/7 talc schist BRECCIA with CLAY matrix,
clasts to ilcm, 30%f tale schist, weathered

gre@enschisty disperses to YR &/87 dry slip
calour 10YR &/6.

HD3s4 9.0-11.95 YR 5.9/6 talc schirt BRECCIA with CLAY matrix,
clasts to tcm, 23% disperses to PYR &/8}) dry
slip colour 10YR &/6.

HD3/S 11.9-14.0 10YR 3.5/46 CLAY with clasts to 7mm, 13%] talc
schist, quartz] disperses to 1OYR &/7t dry =mlip
colour 1Y &/6.

13.0-1%.0 no recovery! possibly wet yellow ochre c.f.
6-5"7.5-

Hole terminated at 19m owing to non-recovery of sample.

o 123044



Auger Hole HE 1

Drilled 27/4789}

Launceston.
14-8-1990C.

171.06m.

Sample From-

HEL/1

HEL1/2

HEL /3

End hole.

2.9~

6.0-

7.0~

to

4%

Drillers T. Lodge, J. Walker: Stacpoole’s,
Revised log from consolidated samples by H. Shannan,
Total depth 9.0m. Location 3445801, 74mE;, S400104.%1mNJ RL

Description

gravelly =so0il aver light greenish grey sandy
clayl transported spil and/ar alluvium?

pale greenish grey chloritic weathered
greenschist.

BYR S5/8 reworked OCHRE (sandy) with clasts to
Smm, 20%3 talc schiset, quartzj dispertes to 8YR
57103 dry 2lip colour BYR %/8.

YR /7 reworked OCHRE with clasts <(3Smm, 23%}
talc =schist, talc, residual ochre, gquartz,
limonites disperses to YR 4783 drvy slip colaour
10YR 6/7.

YR S5/8 reworkhed OCHRE with clagts (3Smm, 20%}
limonite, residual ochre, talc, (isolated talc
clasts to lcm)] diesper=ses to YR 6/10% dry slip
colour 10YR S5/8,
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Auger Hole HE 2

Drilled 28/6/89% Drillers T. Lodge, J. Walker: Stacpoole's,
Launce=ston. Revised log from consolidated samples by H. Shannon,
14-5-1990. Total depth 14.5m. Location 3448377.82mE, 5400107.34mNj RL
170.48m.

Sample From- to Description
0,0- 1.5 weathered greenschist, np sample taken.

HEZ2/1 1.9%- 3.0 10YR &6/8 reworked OCHRE with clarts to 7mm, 139%
{and isplated qQuartz clacste to 2cm)§ quartz,
spongy quartz, limonite, talc schist}) disperses
to 10YR &/8] dry s8lip colour 1Y 4/8.

HEZ/2 3.0- 4.3 10YR 5/9 reworked OCHRE with claxts to Smm, 10%
{and isplated quartz clasts to Zcm)§ spongy
quartz, limonite, talc schist] disperses to 10YR
6/125 dry alip colour 1Y 3/12

HE2/3 4.5~ 6.0 YR 5/8 limonite BRECCIA with OCHRE matrix,
clasts to 2cm, 40%} limonite, tale schist,
quartz, sponay quartzf{ disperses ta 10YR /109
dry slip colour 1Y 3/10.

HEZ2/4 &6.0- 8.0 1Y 5/48 reworked OCHRE with clastg to icm, 20%%
talc schist, limonite, talct disperses to 10YR
5.5/83 dry slip colour 2Y &/8.

HE2/5 8.9- 9.0 1Y 3/4 30% rewvorked OCHRE with talc schists and
l1imonite clasts to lcm, 13% and 30% 3SY 2/3, ZYR
6/4 softtened talc schist. Sample disperses to
10YR 3.5/95 dry Elip colour 2Y &/8.

HE2/6& 2.0-10.3 1YR 5/8 reworked OCHRE with clasts to 1lcm, 10%g
limonite, telc schigty disperses to 3IYR 4/5) dry

slip colour 3YR 5/7.

HEZ2/? 10.5%5-12.0 3YR S5/6 reworked OCHRE with clasts to 7mm, 13%§
talc schist, limpnitel disperses to 4YR 5/7y dry
glip colour 5YR 35/6.

HE2/8 12.0-14.5% 2YR 5/6 reworlked OCHRE with tlasts to lcm, 10%;
talc schist, quartzj disperses to SYR 377y dry
slip colaur BYR 3/6.

End hole.
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Auger Hale HE 3
Drilled 28/46/8%9§ Drillers T. Lodae, J, Walker: Stacpoole’g,

lLaunceston. Revised l1og from conzolidated samples by H. Shannon,
Total depth 14.%m. Location 346553.4ImE 3400110.121 RL 170.76m.

Sample From- to Description

0.0- 1.3 vellowish orange clay (transported soil), no
sample taken,

HE3/1 1.3- 3.0 SYR 5.39/8 and 10YR 7/5 laminated clayt dry mlip
YR 7/9.
HE3/2 3.0- 3.3 ?YR 5.3/8 CLAY/DCHRE wWith clasts <(Smm, 2%§

limonite, guartz, talcji dry €lip YR 7/a.

HE3/3 3.5- 9.0 1O0YR 3/10 reworked OCHRE, clasts 3%} guartz
weathered greenschist; limonitei dry =lip 10YR
6712,

HE3’s4 %.0- 6.0 YR 778 and SYR 7/6 CLAY, and 10YR 35/8 with

minar 10YR &/10 reworked QCHRE, clasts 10%}
limonite, quartz, weathered greenechigstj dry
slip 10YR 7/&.

HE3/S 6.0- 9.0 10YR 6/10 reworked OCHRE, clasts to Smm, 10%}
quartz, talc, limonitej dry slip colour 10YR
&/10.

HE3 /& ?.0-10.3% 10YR 3/8 ochre matrix BRECCIA, clasts 40%,
' quartz, limonite, talc schistj dry slip 10¥YR
6/9.

HE3 /> 10.9-12.0 8YR 5/8 to 8YR 6/8 with minor ?YR &/8 clayey
OCHRE, claats 1%%; limonite, talc schist,
quartz§ dry slip YR &/8,

HE3/8 12.0-1%.0 BYR &/4 and 10YR 3/3 CLAY/OCHRE, CLASTS to Zmm,
5% dry slip 10YR &/6.

HEX/® 15.0-12.0 10YR 5/7 clayey OCHRE, clasts to Smm, 13%§
quartz, talc, weathered greenschist, limonitel
dry slip colour 10YR &77.
17.0-18.0 dark areen greenschist,

Hole terminated in greenschist at 18.0m.
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APPEMNDIX 22:

DPrilling logs: Summer program

INDEX

IH 1 50
JH 2 s2
JH 3 %4
IH 4 56
IJH % 57
IH & 59
IJH 7 &0
JH 8 62
JH 9 &9
IH 10 &5
IH 11 &8
JH 12 &9
IF 1 >0
IF 2 21
IF 3 >3
JF 4 74
IF 3 76
IF & R
IF 7 el
IF 8 80
IF 9 81
JF 10 82
JE 1 83
JE 2 84
IE 3 a4
JE 4 88
It %0
ip 2 91
in 3 93
ip 4 24
ip s 55
iD & o
jp 2 99
b 8 100
in ¢ 101
D 10 102
D 11 103
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He
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HD
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DA
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1cq
103
106
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110
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113

113
117
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120
121
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124
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128
130
132
133

134
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138
141
192
194
146

147
148
1351

1349

1586
158
159
151
153
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168
170

171
172
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Auger hole JH 1.

Drilled on 18/1/90 commencing 8.4%am by T. Lodge, Stacpoole’s
Launceston. Logged by H. Shannon. Total d4epth 21 metres. Location
I45636. 3I2mE, S49004830.22mNY RL 201.74m.

Sample From- to Description
JHL ) 0,0- 0.5 quartz GRAVEL (includes spongy quartz}
0.%- 1,0 fine gandi pinkish grey SYR 871,

JH1/2 1.0- 1.7 fine SAND; vellowi=h grey 3¥ 2/2.
1.7- 2.5 SAMD with peaty binder, smells swampy; olive
grey 3Y 4/2.

JH1/3 2.5- 3.5 PEAT with greenschist clastgl dark brownish
grey SYR 3/1.

3.5- 4.0 ground up GREEMSCHIST in pulp) greenich grey
u5GY S/1 (not sampled).

JH1 /4 4,0- 3,1 GREENSCHIST ground up in pulpl light greenizh
grey 3Y &8/1.
B.1- 3.9 greenschist BRECCIAj yellowish grey 3Y 774,
with minor DOCHRE; strong yellowish orange 10YR
as8.

JHL/D 5.5 2.0 greenschizt/quartz BRECCIA with very clayey
clav/ochre matrixji dark orange vellow 2Y &4/4 to
moderate brown 10YR 5/4,

7.0- .8 as ahgove (not sampled}.

JH1/&6 7.8~ 8.5 rewprked sandy OCHRE vith cla=ste pf spongy
quartz and greenschist; dark vellowiah orange
10YR 5/6 dispercsing to strong vellowteh orange
10YR &6/7.

JHL/Z g.%5- 9.9 greenschist/quartz BRECCIA with clay/ochre
matrix, wmoderate yellowi=h kErown L10YR 5/4
dispersing to 10YR 3/&6, darker at base.

2.5-10.0 CLLAY/OCHRE grading to PEAT) olive black 2Y 2/1
digpersing to dark olive brown 3Y 4/2.

JHI/B 10.0-11.5 peaty CLAY/OCHRE with clasts§ very dark
vellowish brown 10YR 3/2, grading to ochre near
base; dusiiy vellow 3Y 6/4 3and moderate brown
8YR 474,



ey
i
P

351

JH1/9 11.9-13.0 sandy reworked CLAYYOCHRE, darl vellowish brown
10YR 4/4 wet, sample loss and contaminationt
includes trace of QCHRE, dull orange vellow 2Y

6/4.

JH1/10 13.0-14.5 probably as above (sample lost).

JH1/11 14.%5-16.0 greenschist BRECCIA with clay matrixj olive
brovin 3Y 35/4.

JHL/12 16.0-18.0 revoriked QOCHRE with cla=te and some OCHRE with
ex magnesite texturel clive brown 3Y 4/6.

JH1/713 18,.0-19.0 reworked gchre} bplive vellowieh orange 2Y 5/6.

JH1714 19.0-20.9 OCHRE$ 4dull orange vellow aochre 3Y &761 dries
to strong orange yellown 4AY &/7. imo=t of =zample
last}.

JHL /1S 20.9-21.0 white challiy weathered MAGMESITES hard at
bottom.

Hole complete, Note. more yellow than u=ual but low chroma,
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Auger hole JH 2.

DPrilled 1871790 commencing 12.13%pm by 7. lLodge, Stacpoole's
Launceston. Laogged by H. Shannan. Total depth 23.95% metres. Location
346643, 27mE, T400622.33mMN; RL 203.80m.

Sample From- to Description
JH271 0.0~ 1.9 gritty SAND} very pale aorange I0YR B/Z2.
INZ2r2 1.0- 2.0 SAMD; 1ight brownish grey 3YR &/1.
2.0- 2.5 talc schist BRECCIA}] light brownish grey 3YR
&/1.
JH2/3 2.9~ 3.2 as above (not sampled}.
3.2- 4.0 muddy SANDJ brownish grey SYR 5/1, grading to
PEAT bBrownish black SYR Z2s1 at base.
JHZ2/4 4,0- 5.3 muddy PEAT with greenschist clasts, dark
brownish grey 3YR 371.
JH2/3 5.9- 6.3 PEAT with =ome schist clastse including a block

of greenschist breccial dusky brown 3 YR 7/2.

6.9~ 7.0 greaenschist BRECCIA with pulp matrix, clasts
mostly grey tatc schistj {more green than)
olive grey BY &/1.

JHZ2/4 7.0- 8.3 as above.
JH2/7 8.5- 2.5 as above.
2.3-19.0 ground up TALC SCHIST: greenish grey %Y &71
fboulder?.
JH2’8 10.0-11.3 qreenschi=st BRECCIA with clav/ochre matrixg

drab vyellowish orange 10YR &/35.

JHZ2/9 11.9-1X.9Q reworlked DCHREf intense orange 10YR 4/8
dispersing ta dark vellawish orange 10YR &/8.

JH2/10 13.0-14. 3% sandy OCHRE, reworked and residuals =trong
orange 10YR 3/7 dispersing to 1GYR &/8.

IM2/711% 14,5-146.0 SAND and greenschist BRECCIA with clavy/octhre
matrixi moderate vellowish brown 10YR 4/2 to
vellowizsh orange 10YR &/7.

JH2712 16.0-12.5 as above.
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JH2/13

JH2/14
JH2/1%

JHZ2/16

17.5-19.0

19.0-20.93

20.95-22.0

22.0-23.0

125053
53

revworlied OCHRE with greenschist clastsi strong

dark vellowish orange 10YR 5/7 dispersing to
10YR &/8.

as above.

ae above.

as above, part cample lost! hard bottom.

At the end 2 auger +1l1ights were broken o$+ and lost down the hole.

End hecle.



Auger hole JH 3
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Drilled 19/1/90 commenced 8.0C0am by T. Lpdge, Stacpoole’s Laurnceston.

Loggaed by H.

Shannon. Total depth 22 metres. Location 346653.74mE,

RL 20Z2.7é4m.

B400%534.01mN;
Sample From- to
JH3/1 0.0- (.0
JH3/2 1.0- 2.5
JHI/] 2.5~ 4.0
JH3/4 4.0- 2.5
JH3/S 5.3- 7.0
JH2/ & 7.0- 8.0
B.0- 8.9
JH3/™ 8.5- 2.3
9-3"10-0

JHY/8 1¢.0-11.5

JH3/ = 11.5-13-0

JH3/710 13.0-14.3

Description

SAND, pinki=sh grey SYR 771 over greenschist
BRECCIA {(or greenschist){ greenish grey 5GY &/1

pulp matrix, clasts of talc schist.

laminated CLAY with isolated quartz claste,

vellowish grey 3Y 7/2 to very dark vellow brown
orange 10YR 4/6.

greenschist BRECCIA with clay matrix, light olive
brown 3Y 3/6 to 3Y 3/49.

greenschist BRECCIA with clay matrix, l1ight olive
brown SY 3/4, claste greenich grey talcy

subficssile =chist.

greencchist BRECCIA as abave, clasts to lcm,
patches light olive grey 3Y %/2 mostly 3Y 376,

greenschist BRECCIA in clav matrixj olive gqrey 3Y
4/2, grading to greenschist BRECCIA with peatvy
clay matrixi olive brawn 3Y 3711,

PEATS (contaminated)§ olive EBrown 3Y 371,

muddy PEAT) olive brown 3Y 3/1 with a feu
clasts.
peaty CLAY{ dark olive trown 3SY 2/1.

greenschist BRECCIA with clay matrix) brownish
grey SYR 4s13 abundant clasts of chlorite schist,
saft but otherwise fresh. The mud matrix is

laminated and has a silvery appearance from
contained chlorite.

greenschist BRECCIA with clay matrix, soft fresh
clasts as abovel vellowish brown 10YR 35/2.

greenschist BRECCIA with clay matrix, swall
clasts, brownicsh grev 2Y 353/2.



JH3/11

"JH3/LZ2

JH3/13

JH3/714

JH3I /13

JH3/716

JH3I/ L7

14,%-15.3

15.3-16.0

156.0-12.0

17.0-12.5

17.3-18.5

18.3-19.3

19.5-20.9

20.3-21.93

21.3-22.0

o
&
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reviorked sandy OCHRE with a feu clasts]

greenschist, quartz and talcj dark vellowish
arange 10YR &/6 same dispersed colour.

revorked SAMD/OCHRE with a fem clastes of gquartz,
greenschist and talcj moderate vellow brown 3Y
5/4.

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

SAND/OCHRE as above with talec and guartz clasts.
greenschist BREGCCIA with clay matrix, greenschist

and vein quartz clastes of "alloechthonous® azperct
{no spongy guartz), dusky orange vellaow 3Y &/3.

as above.
as above.
as above with isolated peat clasts.

as above, vellow brown 1Y &/4.

Hole very tight at base, and chain prablem=: Hole abandoned.

T

7
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Auger hole JH 4.

TPrilled 191790 commencing 2.40am by T. Lodge, Stacpoole’=
LLaunceston. Logged by H. Shannon. Total depth 7 metres. Locatiaon
344665, 20mE, S40040%.28mM3; RL 203. i3m.

Sample From- to Description,.

JHa/1 0.0- 1.0 SAND with guartz cla=ste, pinkish grey 3YR 271,
JH4 /2 1.0- 2.3 SAND with quartz clasts, pinkish grey 2YR /2.
JH4r3 2.3- 4.0 wet SAMD with quartz clasts, orange grey 2y 72/2

*rrares of PEAT a3t base.

JH4 9 4,.0- 35.935 FPEAT; EBlack to dusliy Brown SYR 272 (sample lost
except for base).

JHA'’S 5.9- 7.0 PEAT with sparce clasts including quartz, blarck
Ml dispersing to dusky brown 5SYR 272.

Hole collapzed and akandoned.
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Auger hole JH 3.

125057

L

57

Prilled 1251/90 commencing 3.49%pm by 7. Lodge, Stacpoole’s

Launcezton.
3446575, 84AmE,

Sample

JHS/1

JH3/72.1
.2

JHS/3

JHS/4.1

JH3/3.1

JHS/&

JHS/2

JHS5/8

JHS/?

JHS/10

Fram- tg
0.0- 1.0
1.0- 2.0
2.0- 2.5
2.5- 4.0
4,0- 3.0
5.0~ 3.5
5-5- 6-5
4.5~ 2.0
7.0- 8.3
8.5- 2.0
9.0-10.0
10.,0-11.3
11.35-13.0
13.0-14. 5%

Logged by H, Shannan. Total depth 23.5 metres. Location
3400403 .63mN; RL Z0Z.7’8Bm.

Description.

BAND with quartz clasts, pinkish grey SYR 771,
SAMD with quartz clastsfy pinkish grey BYR 7/1.
Fine Eandi white N9 and vellowish grey SY 871.

peaty CLAY with greenschist clasts grading to
PEATS dusky brown 3YR 2/3.

greenschist BRECCIA, clasts actinolite schi=tg
grey ocllive green 5GY 3/2.

FEAT with abundant (actinolite) greenschiet
clastes Brovwnieh black SYR 271.

peaty CLAY with mabundant qusrtz ard greenschist
clastss dark vellowlish Erosn 10YR 372,

peaty CLAY a=s abkove, and greenschist BRECCIAS
grevich plive green 3GY 372.

greenschist BRECCIA with clav/pulp matrix}
actinolite schist and quartz clasts} grevish
olive green 3GY 3/2 to moderzte olive brown 5Y
S5/4.

as above {(not sampled!}.

greenzchist BRECCIA with {(=andy) pulp matrix,
isnolated quartz clasts} grevish olive 10Y 4/2.

greenschist BRECCIA with =andy clay matrixs
olive grey 7Y 5/2.

greenschist BRECCIA with sandy clay matrix,
clasts of actinolite schist, talc schist and
quartz; grevish olive 10Y 49/2.

greenschist BRECCIA with sandy clay matrixi
grevich plive ?Y 4/2, and some }light olive grev
SY 85/2 (which indicates the peat-free
material?.



JH3-/11

JHB/12

JHS/13

JHS/14

JHS/13

14.5-16.0

164.0-17.3

17.5-18.5

18,5-19.5
19,.5-20.%

20.5-23.35

Hole abandoned.

ok
D
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greénschist BRECCIA with clay matrixi light
olive grey 3Y 5/2 to brownish olive grey 2Y
3/2. At base, ochrei brown 3YR 3/6.

greanschist BRECCIA as abovej brownish olive
grey 2Y 3/2 then 9revish olive 10Y 472,

greenschist BRECCIA in clavey sand matrix
grading to pulp derived from actinolite SCHIST
which i the common clast type, also wminor
quartz and peat (smalt clastes)j btande of peat
mud. Overall colour bBrounish olive 2Y 472.

as above.

greenschi=t BRECCIA with pulp matrix and lavers
of peat mud, clasts tao lcm but mostly small.
The matrix colour is grevish olive green 3G6GY
I/2 and dusky brown 3YR 2/49.

BRECCIA as above over talc sechist BRECCIA, {+ine
claste in pulp matrixy light bluish qrey 3B
&/1. Popor recovery, (bedroci: a possibllity)
sample contaminated.

&

D
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Auger Hole JH 6.
Drilled 20/1’90 commencing 1.i%5pm by T. Lodge, Stacpoole’s,

Launcestan. Logged by H. Shannon. Total depth 11.9 metres. Lacation
I44646846. 19mE, B400897.10mN; RL 203.42m.

Sample From- to DPescription.

JH&/1 o.0- 1.0 SAMD with clasts of quartz and talec schist and
ochre binderi dark vellawish arange 10YR 4/7.

IHer2 1.0~ 2.3 talc =chist BRECCIA In clavy/pulp matrixy

yellowieh grevy 3Y 7/2.

JH&/3 2.5- 4.0¢ SAND with greenschist/quartz clasts, ochre
binder; strong dark vellowish orange 10YR S/7.

JHs6/4. 1 4.0~ 4.7 SAND/TALC/OCHRE with talr clastse; darl:
vellowish arange 10YR &/6.

.2 4,7~ 3.0 TALCt{ pale vellotwish prange 10YR 876 and OCHRE}
mpderate vellawlsh EBromwn 10YR 574,

3 5.0- 5.9 revworked OCHRE with clasts
talc/greenschist/quartz; dark vellowish oranqge
10YR 5/7 dispereing to 10YR &/8B.

JHE6/S. 1 5.9- 4.9 OCHRE as abave.
. 2 65.5- 7.0 sandy DCHRES$ vellowish orange 10YR &6/8,.
JH&s /6.1 7.0~ 2.5 sandy talc BRECCIA with ochre matrix; mpderate

vyellowish orange 10YR 6/7.
. 2 7.5~ 8.3 greenschist BRECCIA, clay/achre matrix}
vaellowish orange 10YR &/63 and greenschist
BRECCIA, clay/pulp matrix} vellow qrey 3Y 8/1.
JH&!?.i g.3- 9.2 ag abpove, talc schist clasts.

.2 .2~10.0 greenschist BRECCIA as above vellowish arange
10YR &/6 and vellowish grey 2Y 772,

JH& /8 1¢6.0-11.9 TALL SCHIST boulder, (recavered as biuicesh grev
SF 9/1 pulp and chips) {in clay matriz talc
echist BRECGCIA;} vellowitsh grey 3BY &4/2.

JH&’9 11.5-11.9 as akovej at base, TALC SCHIST as chips and
pulpi dark bluish grey 5B 8713 boulder?.

Hole abandoned.
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Auger Hole JH 7.

Irilled 201/90 commencing 3.1i5pm by T. Lodge, Stacpoole's,
Launcestan. Logged by H. Shannon. Tatal depth 14.35 metrecs. Lacation
346678, 80mE, S40053%91.40wmM; RL 225. 33m.

Sample From- to Pescription.

JH? 71 c.0- 1.0 sandy OCHRE with limonite, quartz and
greenschist clastsj yellowish brown 10YR S576.

JH? /2 1.0- 2.5 reworked OCHRE with clasts; darit vellawish
orange 10YR &/7, and more talcose reworked
DCHRE; greyish orange 1OYR 2?74,

JH?/3 2.%- 4.0 talc =chist BRECCIA in tlay/pulp matrix;
grevicsh yellow green 5GY 7/2 to yellowlish grey
Yy F/2.

JH? 4 4.2~ 3.9 talc schist BRECCIA with patches pf limonite

staining 3and clasts of quartz etc.) vellawish
grey BY 7?f2, orange trown, SYR 5’8, grey etc
over SAND;: greyish orange 10YR 7/2.

JH?!S 5.5~ 5.8 talc schi=t BRECECIA with clay matrixi light
vellowish brown 2¥Y &/4.
5.8~ 6.8 TALC with seams of OCHREF greyi=h yellow SY 874
to dark vellowish orange 10YR &/& and arange
Erown SYR S578.
&6.8- 7.0 SAND with quartz clasts and ochre Binderi dark
vellowich orange 10YR &/7.

JH?Z /6.1 7.0~ 2.8 SAND wmith guartz and talc clasts and ochre
binderi dark vyellowi=h orange 10YR &/7.

. 2 ?.8- 9.9 SAND as akove brownish orange 10YR 4/67

IH? 77 8.3-10.0 SAMD with guartz claste and ochre binderj
strong darlk vellowish orange 1DYR S5/7.

JH?/8 10.¢-11.95 talc schist BRECCIA with clav/ochre matrixg
darkt yellowlesh orange 10YR &/7, grading
donnmarde to clay matrix 10YR &/&.

JHZ 2 11.5-12.0 reworked OCHRE with quartz and talc clasts
brownish orange 10YR 5/6 dieper=sing to 10YR
5/7.

12.0-13,0 talc schist BRECCIA with clay matrixi dark
vellaowish orange 19YR &/4 to greyish orange
12YR 7:4,
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JHZ/10

JH7711

JH? 12

JH?/13

End Hole.

13.0-14.5

14.5-135.0

&1

talc schist BRECCZCIA with clay matrix, some
claste to 1.5cm wmost =malls greyish yellow 2Y

/4.

as abave.

talec schist BRECCIA in talcy clay matrixj

yvellowish grey 3Y /2.

talc =chist BRECCIA as akove vwith probakle

boulder tpossible bedrock!
orange yellow 2% &/4.

at bacse 2Y &/4



Auger Hole JH 9.
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Drilled 2171/90 commencing 8.52am ty T. Lodge, Stacpoole’'s,
Logged Ey H. Shannon. Total depth 23.% metres, Location

Launceston.
344704, 84mE,

Sample

JH3/1

JHB 2

JH8/3.1

2

JH8/4.1

-2

JHB8/5.1

.2

JHBr46.1

JHB/ 2. 1

From- to
0.0- t.0
1.0- 2.5
2.5- 3.2
3.7- 4.0
4.0- 4.5
4,5- 5.5
5&5_ 6-3
b5,3=- 7.0
Z.0- 2.5
?.5- B.S
a8.5- 9.2
Q.2- 9.7

5400576.98mM3 RL 204.3Zm.

Description.

TALC and talcose OCHRES dark vellowish orange
10YR 66, grevish vyvellow SY B84 and moderate
vallawicsh brown 10YR 5/4.

TALC: greyish vellow 5Y 874 and talco=e 0OCHRE}
moderate vellowish brown 10YR 8/4.

as above.

OCHRE with some TALC: vellowish orange 1CYR
S/7, dispersing to 10YR &/8.

OCHRE as above.

talc BRELCIA with talcose ochre matrix and
isolated clasts of quartz and talc =chisty dark
yellowish orange 10YR &/6.

talc BRECCIA as above.

SAND with ochre bBinder and clast= of quartz,
talc and talc schist; dark yellowish arange
19YR 3/7.

talc BRECCIA with ochre matrix and minor clastes
of quartz and talcji dark yellowish orange 10YR
6r6, :

rewaorked OCHRE with sparcse spongy quartz and
talc clastej strong dark orange vellow 2Y &/7
disper=sing to 2Y 6/8 come ex-maghecsite
texture.

reworked OCHRE grading to talc BRECCIAS dark
vellawicsh arange 1OYR &/7.

TALC and QCHRE; dark vellpwish orange 10YR
&/7.

OCHRE wWith relict magnecite texture strong dark
vellowish arange 10YR &/7.
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JHB/8

JHB/9

JHB/10

JHB/11

JH8/12

JHE8/13

JH8/ 14

JHE/15

JHB 16

JHB /17

JH8/18

JHB/12

JHB /20

Bolt eheared on rigy,
kedrock-11ike

10.0-11.0

11.0-12.0

12.0-13.0

13.0-14.

2

14:0_1530

15.0-14.90

16.0-17.0

17.0n-18,

[}

18.0-19.

[»

12.0-20,0

20.0-21.0

21,0-22.0

22.0-23.3

e
T
e
i)
<
]

a3

tale BRECCIA with talcose ochre matrixi dark
vyellowish orange 10YR &76.

greenschist BRECCIA with clay/ochre matrixg
light kBrown 5YR S5/46. The clasts now {nclude
normal greencschicst {chlaritic) weathered to
pale reddish kErown 10YR 5/4.

as above, tends to =andy ochre matrix at bacse.

greenschist/talc/quartz BRECCIA with clay/ochre
matrixi dark vellowli=h orange 10YR &/7
diepersing to 10YR &/8.

reworked ochre with greenschicst/quartz/talc
clasts, dark vellowish orange 10YR S5/7
di=persing to 10YR 6/8.

as above.

reworked sandy OCHRE with few clasts,
quartz/greencschist/talci moderate vellowich
brown I0YR 5/5 dispersing to dark vellowiesh
orange 10YR 577,

as above.

reworked =andy OCHRE with claste as akove; dari:
vellowish aorange l10YR 5/& dicspersing to 10YR
5/8.

reworked talcose OCHRE with talc and quartz
clast=§ dull vellowish arange 10YR &/9
disper=sing to dark vellowish orange 1QYR &6/6.

reworked OCHRE with =mall talc cliast=} dark
vyallowish orange 12YR S5/ dispersing to dark
yellowizh orange 10YR &/7.

as above,; with talc schist BRECCIA at Lbase.

TALC SCHIST {as chips in pulpl); vellowi=h grey
5Y 8s1, (contaminated sample!}.

hole atandoned at 12.45pm. The lacst sample i=
but =suspected to Ee a boulder.
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Auger hole JH 2.

Prilled 24/1/90 commencing 12.00am by T. todge, Stacpoole’sg
Launceston. Logged by H. Shannon and M. Whitty ¢(7-14.5m). Total depth
14,5 metre=s. Location 3446715.95mE, S400582.%9mE; RL 202.45m,

Sampte Fram- to Description.

JH? /1 a.0- 1,0 laminated CLAY simulating weathered greenschi=st
{ar weathered greenschist). Yariable
approximately darlk vyellowish orange 10YR &/6.

JHZ /2 1.0- 1.5 as above with isolated quartz claste, moderate
vellowish Eroun 10YR 574 to dark vellowicsh
arange 10YR &/7.

JH? 3 1.5- 2.5 as above, moderate reddi=sh btrown 10R 478 with
bands of moderate red SR 4r76.

JH? 4 2.5- 4.0 CLAY/OCHRE with =parse glastes, quartz and talcs
strong orange YR 5/7.

JH? S 4,0- 5.5 CLAY with =parse quartr and talc clasts; grevish
orange 10YR &/4.

JH? /& 5.5- 7.0 CLAY with =spar=e clasts, bBrown ?YR 474,

JH? /7 7.Q0- 8.5 ac abave.

JH? /8 8.5-10.0 CLAY with =parse clasts, =trong Erovn 7.S5YR
g/8.

JH? /9 19.0-10.,7 as above.

10.7-11.5 CLAY, friable lightwelight light bBrown 7.5SYR &8,
thickly studded with talc cla=ste.

JH?/ 10 11.5-13.¢0 SAND with ochre Einder, dry friable containing
talc/greenschist clastes. Strong brown 7.S5YR

5s8,

JHZ? 11 13.0-14.5% SAND, dry friable ?7.3YR 5/8, with clacts of
breccia.

Mo real ochre observed so far, =0 hole atandoned.
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Auger hole JH 10.

Prilled 2471/90 commencing 4pm by T. Lodge, Stacpoole's Launceston.
Logged by M.Whitty, 0-7 metres. Hole continued 15/2/%0, commencing
1¢.45am, lagged by H., Shannon,; ?-31 metres. Total depth 31 mrtres.
Location 344791.79mE, 5400584.53mN{ RL 19%.3E8m.

Sample From- to Pescription.

JHiO/1 0.0~ 1.0 CLAY with traces of greenschist; 7.5YR 4/4.
JH10/2 1.0~ 2.3 CLAYS EbBrown 7.5YR 44 with sparse peat claste.
JHiO0/3 2.5- 4.9 CLAY/OCHRE; light brown ?.3YR 6/6, with =mears

ot greencchist throughout.

JH10/4 4.0~ 5.5 CLAY/DCHRE, glightly brighter ?7.3YR 3/6, with
greenschist claste,

JH1OQ/S 3.9- 7.0 CLAY, sticky =trong brown ?.5YR 576 with clacsts
breccia, Np pchre, hole i=s tight and
difficult drilling.

Hole abandaned.

Auger hole JH 10.

1572/20 Continuation pf previous drilled hole commencing 10.40am by
T. todge and R. Dean, Stacponle’s Launceston. Logged by H. Shannoh.

Total depth 31 metres.
Sample From- to Descriptian.

JH10/6 7.0~ 8.2 rewarked clayey OCHRE with =small clasts of
fresh and weathered greenschist also quartz to
0.5cm, 20%§ vellowish bBrown 10YR 476 to 10YR
5/6.

JH10/6 8.2- 8.5 greenschist BRECCIA with clay/ochre matrix}
moderate vellowish brown 10YR 5/6.

JH1OfZ .} 8.5~ 2.5 reworlked clavey OCHRE with sparse greenschist
clactes S%;j vellowlish arange ?PYR &/& dispersing
to YR &/8

. 2 9.5-10.0 reworlied clavey OCHRE, few clactss vellowich
orange BYR &/8 diceper=ing to BYR &/8.

JHiC/8 10,0~-11.95 reworked clavey OCHRE, few clastsj Yellowish
orange PYR &/8 dispersing to PYR &/8.



JH1OG/9

JH10710

JH10/11

JHiO/12

JH1Q0/713

JH1IO/13

JH1O14

JH10/15.1

2

JHIO/16&

JHiO L7

JH10s18.1

-2

JHLO/ 19

JHIOQ /20

JH10/21

JH10 /22

JH10/23

JHLO/ 24

11.5-13.0

13.0-14.0

14.0-15.0

15.0-15.8

15.8-16.0

16,0-16.6

e

16.6-17.93

17.5-18.3

18,3-1%.0

ie.0-1%.8

19.8-20.93

20,59-21.3

21.3-22.0

22,0-23.0

23.0-24.2

24,2-25.0

25.0-25.8

25.8-26.6

26.6-27.3

L
o
8%
o
i

aéb

CLAY/0OCHRE with clasts of greenschist and
quartzj vellowish orange 9YR &7&, same
dispersed colour.

as abovej BYR &6 to PYR &/6.

as above; BYR 3/6&.

as zabovei 12 YR 5/6 vellowish Erotin.

gquartz and greenschist BRECCIA with ochre
matrix, claste S0% to lcmi =trong yellowich
brown 10YR 5/8 dispertsing to 10YR 5/9.
CLAYfOCHRE, with minor sand sized clast=s 5%
YR &4/72.

CLAY/OCHRE 3z akbove; 8.59YR &7 brownith

orange.
as above.

CLAY/OCHRE with small clasts 5%, isplated

spangy qtzto 2cmj 9YR &/8.

CLAY/OCHRE with =small

quartz; <{5%; brownish vellow/arange YR 6/6.

CLAY/OCHRE as atove grading ta vellowish EBrown

YR §74.

CLAY/OCHRE as above; vellowlzsh Erown YR S5/6.

as above, more moiest.

CLAY/OCHRE at ztove; yellowish orange 12YR

6/7.

clayey DCHRE with =mall clasts 5%5 dull
vellowish orange 10YR 676 to vyellaowish bBrawn
10YR 5/8 dicepersing to 10YR 577,

as abovei ?YR 578 dispersing to YR 35/9.

clayey OCHRE as atove 4dispersing to 2-1C0YR
&/2.

clavey OCHRE a= above dispercsing to 10YR 6/8.

as above 10YR &/8.

ey

clasts ot greenschist and
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JH1Q/25
JH}O!Z&
JH10/27
JHLIO/28

JHR10/29

Lagt rod used,

27.3-28.0

28.0-28.7

28- ?‘29-5

2%9.5-30.3

30.3-31.90

as

as

as

a5

as

end hole.

125667
67

above 9-10YR &6/7.
aktove,
above.
above.

abave.
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Auger hole JH 11i.
Drilled 1467290 commencing 8.4%52am by 7. Lodg9e and R. Dean,
Stacpoole’s Launcestan. Logged by H. Shannon., Total depth 8.3 metres.
Location 344751.79mE, 5400584.53mN; RL 199, 38m.
Sample Fram- to Description.
JH11./% oc.o- 1.0 greenschist BRECCIA with clay matrix; 8YR 576
straong orange brown.
JHY12 1.0~ 2.5 CLAY’OCHRE with =mall clastsj] 9YR 576 vellowish
brown. :
JHL1/3 2,9- 4.0 CLAY/ODCHRE grading to CLAY with greencchist

clagts 20%; brown 7YR S/4.

JHi1/4 q,0- 5.5 eilty CLAY with greenschist clasts) yellowish
brown YR 5/4, winor claste or thin bede of
OCHRE or CLAYJ prange 8YR 7/8.

JHIL/S 5.5- 7.0 eilty CLAY and CLAY with =mall chipe?/ clasts
of weathered, and little #resh, greenschicts
‘brown BYR 5/4

JHi1/6 Z7.0- 8.9 silty CLAY grading to CLAY/OCHRE, with
greencschist clasts mostly sand stze up to 0.5
cmi wvellowish brown 2YR 4/4.

JH11/7 8.5-10.0 as abovej BYR 3/4, #t base 10YR 57/4.

Hole discontinued owing to pres=ure of time, with none of the
expected bedrock appearing.



Auger hole JH 12.

12506

6%

Trilled 19s2/90 commencing 2.4Cpm &y T. Lodge and R, DPean,
Stacpoole’s Launcecstan. Logged by H. Shannon. Total depth 7?7 metres.
Location 344610.61imE, 5400441.449mM} RL 191.58m.

Sample

JH12/1

JHLZ2/2

JH12/3

JH1274

JH12/5

From-

0.0~

End of Hole.

to

1.0

Description.

quartz and greens=chist BRECCIA in zandy clay
matrixy light vyellowish bBrown 10YR &6/4.

greenschist BRECCIA in clay matrixi 1ight
vellow Erown 2Y &6/4.

as abovej olive vellow 2Y &/4.

reworked OCHRE grading to ochre matrix
greens=chist BRECCIA, clasts to 0.5cm 20%;
strong yellow brown 10YR S5'6 dispersing to 10YR
s/8.

TALC SCHIST fas chips in pulp}! 2Y ?/2 grevish
vellow.

i)
g



Auger hole JE 1.

Prilled 16/1/90 commencing 3.3Cpm.

Launceston. Logged by H.

]

123670

70

Driller T. Lodge, Stacpoole's

Shannon. Total depth 46 metres. Locatian

348677.99mE, 5400549, 65mN§ RL. 200.58m.

Sample

JF1r1

JF1:/2

JF1/3

JFL /9

JFLST

JFlL/4

JFL!Z

JFL/8

JFL/9

JF1L/730

JF111

Hole collapsing,

From- to

0.0- t.0
1.0- 2.5
2.3- 4.0
4.0~ 5.5
5.5- 4.0
6.0~ 2.0
Z.0- 8.0
8.0- 8,5
8.5-12.0

- -
[l |
L W ]

|
- -

11.0-13.0

13.2-14.5

14.3-146.0

Pescriptian

eandy weathered guartz/greenschist BRECCIA}] darl

yellowish orange 19YR&/é&

seandy quartz/greenschi=st BRECCIA with clay/ochre
matrix grading to OCHRE at base, clasts to
D.5cmi dark vellowish orange 2Y &6/7,

talc schist/greenschist/quartz BRECCIA with
clay/ochre matrix, dark orange yellow 2Y &/&8 3and
greyish orange 10YR 7/4 (some clay matrix
BRECCIA near top!.

mixed BRECTIA with talc, talcose clay’/ochre
matrix, large Fe ox. =tained greéenschist claste
towards basej drab vellowi=sh orange 10YR S/4.

a= above

talc rich mixed

breccia, (quartz/greenschist/talc! with talcose
ochre matrix;i yellowlsh orange 10YR &/3 to
greyish orange 10YR 7?74, talc rich at base,

ac above
greenschist BRECCIA with clay matrix,
claste to 92.3cwmi dusky vellow 2Y &6/4.

small

greenschist BRECCIA with clay matrix, green
actinolite schist clast=s and minor talcji dirty
vellow 2Y 674 to pale grevyi=sh green 5GY &6/2

as above, not sampled.
OCHRE and white TALLCH
&ar/2.

pale yellowish bBrown LCYR

as above.

CLAY/OCHRE with clasts of dense spongy guartz to
3cm; moderate brown 10YR 5/49.

as akbove; moderate bBrown SYR 3/4.

sa abandoned.



Auger hole JE 2.

21

Prilled 1&461/90C by T. Lodge, Stacpoole'’'s Launceston. Logged By H.
Tatal depth 26.5 metres, tocation 344683,.83mE, 5400542, 04amM;
RL 203.80Cm.

Shannan.

Sample

JF2/1

IF2s2

JF273

JF2/4

JF2/3

JF2/a

IF2s7

JF2/8

IF2s9

JF2r10

JF2r11

JF2712

From- to

0.0~ 1.0

8.5- 9.0

P.0-10.0

10.0-11.5

11,5-12.0

12,0-13.2

13.2-14.0

Descripttion.

powdery GREEMSCHIST (kEoulder?! vellowish grey 5Y
772,

ground GREENSCHIST and CLAY, breccia? yellowizh
grey 3¥ 7/2 as above, greyish orange pink SYR
772, dark vellowish orange 12YR &/6.

ground greenschist BRECCIA clacsts mainly talcose
grey schistj dusky vellow 35Y 3/4,

probably greenschizt BRECCIA, claste af grey
schist to 2 cwm; Adusky vellow 3Y 874,

SAND with ochre binder and larger quartzite and
talc claetg; strong vellowi=sh orange 10YR &78.

SAMD with ochre binder) greenschi=Et and guartz
clagts to 1.0 cm and Smaller talc clasts; strong
orange 7YR &/8.

SAND as abtove, hot s=ampled.

reworked TALC/OCHRE with clasts of quartz, talc,
and greencschist; darlk vellowicsh orange 10YR &/6.

reworked SAND/BRECCIA with tazlc/ochre binderi
brownish orange 8YR 35/6 to light bErown SYR 5/6.
More talc tpwards bacse 3YR &/4.

greenschist/quartz/talc BRECCIA with clay’/ochre
matrixs; brounicesh oranae YR S5/6.

OCHRE with relict magnesite kEanding dispersing to
etrong vellowiceh arange 10YR 5/B.

revworked OCHRE with emall clasts of greenschicestj
dari vellowlsh arange 10YR 5/7.

revorked OCHRE grading to greencschist BRECCIA
viith clav/achre matrixi moderate vellowish brown
12YR S5/4,



JF2/13 14.5-16.0
JF2/14 16.0-17.9
JF2715 17.5-18.5
JF2/16 18.5-1%.5
IF2717 19.5-20.4
JF2s18 20.4-21.4
JF2/19 21.4-22.%
JF2:20 22.9-23.0
JF2:21 23.0-23.5
JF2-22 23.39-24.93
JF2:23 24.9-2T5.9
JF2:s24 29.5-26.5

26,.5-31.0
End hole.

—y
PR
£
o

?2

renorked OCHRE as above then talc =chist BRECCIA
with talcfochre matrix, vellowish grey 3Y /2,

grey talc =schist BRECCIA with TALS SCHIST
(Foulder?} 3t base} vellowicsh grey 37 7r1.

rewaorked DCHRE with sparcse clastes of greenschicsty
strong yellowish krovn LOYR 4’6 (contaminated
with talc schicst).

rewvarked ochre 3= akpve; =strong yellaowish Brovn
10YR 4/6.

as above.

as abtove, wmore clasts near bace; at top relict
magnetite texture for 10cm.

reworked OCHRE with claste including talcy
moderate brown SYR 3/4.

revworked DCHRE grading to ochre matrix BRECCiA.
t.¥. abave with more talcj maoderate brown SYR
34,

reworked DCHRE a= akove, grevieceh EBrown SYR 372,
and some OCHRE with relict magnecite texturej
strong bErownicsh orange 10YR 4r6.

reworked ochrej greviceh bBrowun 3SYR 372,

as above

as above.

no recovery, drilling character za= btefore; ochre
likely.



My Y M o
g r

. P e

73

Auger hole JF 3.

Trilled 172/1/90 commencing Pam kty F. Lodge, Stacpoole’s Launcecston.
Logged by H. Shannon. Total depth 10.6 metres. Location 346493.59mE,
5300534.0imN; RL 202.76m.

Sample From- to Description

IF3s1 0,0- 1.0 light plive grey 3Y &/1 greenschist BRECCIA with
clay matrix.

JF3s2 1.0- 1.3 a=z above.
1,5- 2.8 epongy quartz BRECCIA with ochre matrix, dark
vellawieh orange 10YR &/4.
IF3s3 2.5- 4.2 grey TALC SCHIST as clasts in talec =chi=t pulp
tcoulder) vellowish grey 3Y 871.
JF3rq 4.0- 5.5 talc schist BRECCIA)Y greylzsh orange 12YR 744 to

vellowich grey SY 7/72. :

JF3s3.1 S.3- 4.9 greenschi=st BRECCIA with clayfochre matrixs pale
vellow hrown 10YR &/3.

.2 6.3- 7.0 sandy reworied OCHRE with small greencschist
clacts, =trong vyellow orange 10YR &/9. ’

IF3r6.Y 2.0- 2.4 sandy OCHRE with =mall greenschist clastsy dark
brawn SYR 3/3.

.2 2.49- 8.5 OCHRE with relict magnesite texture, mas=s colour
vellowlish brown 10YR 4/8 dispersing to 10YR 5/8.

JF3r7 8.%5-10.0 reworked and come recsidual OCHREE disper=sing to
strong maderate yellowieh brown 10YR 4/8.

JF3r8 10.0-10. 46 OCHRE acs abave.

Hard kottom, traces of garound mzaganesite and diszgqregqated weathering
rind.

Hole complete.

L ¥
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Auger hole JF 43.

1230674

14

Crilled on 12/4/92 commencing 11.4%am bty T. Lodge, Stzacpoole’s
L.auncestonr. Lpgged hy H. Shannon and M. Whitty {10.0-19.0). Total
toczation 3446705, 20mE, S400825,%53mM; RL 202. 12m.

depth 27 metres.

Sample From-~
JFar1 .0~
1:0-

JF4r2 1.5~
JF4/3.1 2.5~
.2 3.2~
JFas4.1 4.0~
2 q,3~

3 4.7~

« 4 5.1~
JF4rs5.1 5.5~
.2 6.5~
JFa’a Zo0-

to

1.5

Descriptian

50IL, clayey; pale vellowish brown L10YR &/2 to
dark yellowish orange 10YR &/6 over weathered
bEanded GREENSCHIST {(or laminated clavy! aleo
10YR &/6.

greenschist/quartz BRECCIA in clay matrixg
light brown SYR S5/& over stone laver (naot
sampled}.

spangy quartz BRECTIA in =andy matrix with
ochre binderi orange yellow 2Y &r6.

PRECCIA, =pangy quartz clasts in sandy
clayfochre matrixi dark vellowish orange 19YR
&/6.

talc clast BRECCIA in talcy ochre? matrixi pale
vellow orange (0YR B/&. Some clayfachre matrix
BRECCIA near kase.

talc clast BRECCIA; vyellaowish grey 3Y 272,

quartzstalc etc. BRECCIA with sandy clavyfochre
matrixi orange B8YR &76.

talc clast BRECCIA in =sandy clay/ochre matrixi
grevicsh orange 10YR 774 to strang yellowish

orange 10YR &/7.

SAND} white N%9; at base SYR 4/4 maderate
bErown.

sandy OCHRE grading to tale clast BRECCIA with
sandy ochre matrixj dark yellawieh brown 19YR

374,

TALC SCHIST 3= clasts in pulp ftpoulder};
vellovwicsh grey SY &/2.

greencschist BRECCIA with clay matrix, talc
schist claste common, moderate brown SYR 474 to

vellowish Eroun 1DYR S5/74.



JF4r?.1

JF4rg

JFare

JF4710

JFar11

JFa4/12

JF4/13

JFa’14

JF4/193

JF4s1&

JF4/17

JFAa’18

-1

.2

8.5- 2.5

?.5-10.0

10.5-11.5

11.3-13.0

13.0-13.,7

13.7-14.5

14.5-16.0

14.0-17.5

17.3-1%.0

19.0-20.5

20.5-22.0

22.0-23.5

23.5 25.0

25.0-26.5

Hole complete.

12307

’S

greenschist BRECCIA with clavy/ochre matrix 10YR

S/4, patch of OCHRE near base 10YR &/8.

TALC SCHIST as rchips in pulp
yellowich grey SY 2/2.

{boutltder}]

pnﬁdered TALCSCHISTY pinkish grey SYR 8/1.

revorked OCHRE with clasts of dence =pongy
quartzj moderate kEromn 10 YR 5747,

talc rich friatle rewarked OCHRE 5SYR 474,

reworked OCHRE with smzi]l talc clast=zj moderate
brown SYR 474,

as above with small claste,

OCHRE with relict magnesite texture; moderate
Erown SYR 474 to moderate vellowi=h btrown 10YR
5/4.

OCHRE with relict magnesite texture} =trong
dark orange &YR 4/8 to yellow orange 10YR 6/8.

reworked OCHRE; strong dark orange 6YR A8 tp

10¥R 4/8.
as above.
as akove.

as above btut mare vellaw at base 10YR S5/8.

OCHRES =trong darl: orange 8YR 478. At bace,
disaggregated magnesite over hard bottom.



LT

Jomche

VU

74

Auger huole JE 3.

Drilled 16/2/20 commencing 11.20pm by T. Lodge and R. Plean,
Stacpoole’= Launcestan. Logged by H. Shannon. Total depth B.0 metres.
Location 3464671.93mE, S5400570.17mN; RL 200, 24m.

Sample From- to Descriptian.

JFS/1 0.0- 1.0 CLAY/OCHRE wWith greenschist clastsg yelluwish
braun YR 3794 ta YR S5/4,.

JF5/2.1 1.0~ 2.0 sandy reworked OCHRE with gquartz and
greenschist classts, 2%%; yellowish brown TR
S/6.
2 2.0- 2.5 as abovei light olive bBrown 2Y 576,
JF3/3.1 2.3~ 3.9 a= above; olive brown 2Y 574,
.2 3.5- 4.0 as abpve with in the last 2.2m a3 change to

OCHRE with relict magnesite texture; dull
vellowish brown, reddi=sh Eronwn and yellowish
orange. The dispercsed =lurry coating the sample
it etrong darlkk Erown 8YR 4/6.

JF5/4.1¢ 4,0~ 3.2 gritty reworiked DCHRE with claste maitnly quartz
tut including some goond ochrei dispercsed colour
8YR &/8.

« 2 9.2- 5.3 reworked OCHRE}] wvery 4dark bBrpmn BYR 3/72.

JF3’3 5.9~ 7.0 csandy reworked OCHRE with clastsjf dark

vellowieh broun 19YR 474 to 10YR 44, pver
DCHRE with residual ochre texturej variable
colours include orange 8YR &/8 with bBlack an4d
ctrong brown YR 476,

JFS/6 7.0~ B.O OCHRE with residual magnesite texture] mainly
dark yellowish brown 8-2YR 4764 but including

other colourse as above.

IFS/7 8.0 bottom samplej; CCHRE and decomposed MASNESITE.

Hole complete.



Auger hole JE 4.

1235077

Prilled 14672792 commencing 12.32pm by T. Lodge and R. Dean,
Stacpoole’s Launcezton. Logged by H. Shannon. Total depth 19.2
metres, Location 346673.50mE, S4005480.98mM; RL 19%9.34m,.

Sample From- to
Q,0- 1.0
IFs/1 1.0- 2.5
2.9- 2.4
JF&/2 2.6- 3.8
3.8- 4.0
JF&/3 4,0- 5.5
JF67/4.1 5.5- 6.2
2 &6.2- 7.0
JF&4S 7.0- B.S
JF&’é 8.5- 9.9
JF&!7 9.2-10.0
10.0-11,0

De=scription.

not sampledsd tale schicst clasts to 1.5 cm in
yellanish orange CLAYS 10YR &76.

talc =chist BRECCIA, traces of bepdding in the
clay matrixi 10YR &6/7&4 vellowish orange. Also
spme white clay and actinolite schist clasts.,

as abpve - not sampled.

CLAY/OCHRE with clasts to 2.3cm including talc
schi=st, actinolite schist, quartz, white clay
19%5 orange &YR &/8.

nat sampled - clay/ochre matrix greenschist
BRECCIA 10YR 6&6/74.

greencschist BRECZIA with talcy clay/ochre
matrixi vellowish orange 1CYR &/é6 =ome clasts
to lem talc andfor talc schicst {at basel).

greenschist BRECCIA, clagts 23% various sizes
in talcy clay/aochre matrix} pale brovwni=sh
orange YR &/6.

greenschi=st BRECCIA as abovej vellowis=sh orange
10YR &6,

at start greenschist BRECCIA as abtove, grading
to BRECCIA with clavevy/ochre matrixf 8YR 3/4&
dispersing to 8YR 5/8, over darlk yellowi=h
brown rewarked OCHRE with eparce guartz clasts
to lcmi; 8YR 4/4 dark bErown.

reworked OCHRE with clastsj dark brown BYR 3/4,
over reworked OCHRE] dark Erown 10YR 3/3, over
OCHRE with residual magnezite texture; mattled
dar¥k yellowish brown 10YR 3/3 and strong
yellowicsh arange 10YR &/8.

OCHRE; strong vellowish orange 10YR &/8
reworked OCHRE with clasts 13%; dark vellowich
Erown 12YR 44 digpersing to 10YR 4/3,



JFas8

IF&r9

JF&as10

JFa/11

JF&712

JF&6/13

JFarsi14d

JF&/715

JF&a/l1é

tt.0-12.0

12.0-13,

s ]

13.0-14.02

14.0~-15.0

15.0-16.0

14.0~17.0

Hole ended.
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as above dispersing to 10YR 476

DCHRE, residuali strong Browun 8YR 4748
disper=ing to 8YR 4/8°7

rewnrked OCHRE with few claets; dark vyellowish
browun 9YR 4/4 dicpercing to YR 4/4.

revorked OCHRE with few clasts; dark brown
8-9YR 4/4 dicpersing tp 8-2YR 4/6 over residual
OCHRE with relict magnecite texture; ?.SYR 474
to 7.9 YR 5/4 hrown dispersing to SYR 3/8.

reciduatl OCHRE showing excellent magneesite
cleat and banding; brown 8YR 47’4 to BYR 5/8
diepersing to 8YR 5/7,

recidual OCHRE a=s abovej brown YR 474
diepersing to ?PYR 4’64,

as above, =ame clastse? disperces to BYR 4/49.
as abtowve 8YR 4/6 dispersing to 8YR qrs8,
rods immediately sank extra 0.2 metres and then

hit hard bottom - decomponsed magneesite silt
recovered from bit tip.
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Auger hale JF 7.

Prilled 1972790 commencing 8.4%am £y T. Lodge and R. Dean,
Stacpoole’s Launcecston. Logged by H. Shannon. Total depth 8 metres.
Location 3444619.84mE, S54004610C.37mMN; RL 189.78m., (Mear large tilted
boulder of greencschicst).

Sample From- to Pescription.

IFF11 0.0- 1.0 gilty CLAY with chlartite schist chips; 356GY 772
qrevish vellow green.

JF2/2 1.0-.2.5 laminated CLAY§ greenish to bluish grey SG6Y 2/2
to SB B8/1 with ferric oxide staine.

JF?2/3 2.5- 4.0 greenschist BRECCIA and laminated CLAY (fresh
as atove! and weathered greenschist BRECCIAL
vellowicsh arange i{0YR &/4& claets of greenschicst
to 2cmi isolated large ochre clast? dark
reddish brown 3YR 3/3.

JF7:4 4,0- 5.2 greenschicst BRECCIA with =ilty clay matrixs
light prownicsh grey, 3YR &71.
35.2- 5.5 TALC SCHIST {as chip= in pulp) wellowich garey
3y 8/1.

JF2:5 5.3- 7.9 CLAY 9rading to greenschist BRECCIA with silty
clay matrix, clasts 20% to 2em; 3Y &/3 olive
yallow to 4dull vellow green 3GY &f2. Some
clasts of achrei brown 8YR 5/4. There isj
harder drilling at the basej TALLC SCHIST (7}
but with traces of ochre.

IF?:6 7.5- 8.0 TALC SCHIST {a= chips in pulp), very hard to
drill.

End of hole.
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Auger hole JF 8.

Drilled 12/2/90 commenpcing 11.15am by T. Lodge and R. Dean,
Stacponle's Launceston., Logged by H. Shannoan. Total depth 8.5

metres.

Sample From- to Description.

JFars1 .0- 1.0 laminated CLAY wiith greencchicst clacts and
agrgqanics? 1OYR 473 trown and YR 472 darl
btrauwn.

JF8es2 i.2- 2.5 greenschicst BRECCIA and’or artinolite SCHISTS

pale brown SYR &/2 to areenicsh grey 3GY &71.

JF8 /3 2.59- 3.0 greenschist BRECCIA with clay matrix, clasts
50%, fchlorite schist); olive brown 3Y 4/4.

3.0- 3.9 CLAY with chlorite schist clastsj dull
vellowish brown 1Y 473,
3.9- 4.0 as abave with PEAT; 10YR 3/2 very dark brownhich

gqrey.

JFa/4 4,0- 5.9 greenschist BRECCIA with matrix grading from
clay with peat} greyicsh brown 10 YR 4/2 tao
greenschi=st pulp; greyieh vellow green 36GY /2
clastes to 4cm.

greenschist BRECCIA in clay/pulp matrix with
traces of peat) light alive brown 3Y 5/4 to

greyish olive 10Y 472, clasts mainly chlorite
zschist ta J3cm 30%.

JF8/’S 3.5~ 7.0

8.0 greenschicst BRECCIA in peaty clay matrix) dusky
vellowish brown LOYR 4/2, clasts 30%.
8.0- 8.5 actinalite SCHIST] grevish olive 10Y 5/3.

JF8eseée Z2.0-

Hard drilling recaovers pulp with chipe - hole stopped.
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Auger hple IJIF 2,

Prilled 1972902 commencing 3.42pm by T. Lodg9e and R. Dean,
Stacpoole's Launcestan. Logged by H. Shannon, Total depth 1.5 metres.
Location 344603.87mE, 5400407.469mM; RL 184, 7%m.

Sample From- to Description.

JF2s1 0.0- 1.0 so0il 9grading to probable SCHIST, (pulp and
chips}, aolive brown 2Y &/4.

JFQ/2 1.0- 1.5 hardt TALC SCHIST (pulp and a few chips}), light
olive grey 5SY &/1.

End of Hole.
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Prilled 19/2/90 commencing 4.30pm. Driller T. Lodge, Stacpoole’s
Launceston. Logged by H. Shannon., Total depth 8 metres. Location

346603.87mE, 5400613.4%mN§{ RL 186.51im.

Sample From- to
JFi0/1} 0.0- 1.0
JF10:2 1.0- 2.5
JF10/3 2.%- 4.0
JF10/4 4,0- 5.5
JF10/5 5.95- 2.0
JF10/76 7.0- 8,90
End hole.

Pescription

soil/silty ?

1t AY with quart
brown BYR 4732, quartz clasts, greyicsh

L
2
greenschist BRECCIA with clay matrix, clasts to

Zcm, 30%1 quartz, actinolite schisti matrix

yellowish orange 10YR &/6 but greeni=h from soft
clagts.

as above 10YR T59/6 orange brown.

greenschist PULP grading to CLAY with

greenschist clasts plus quartz as above, clasts
5% olive brown 3Y 5/6, to plive ayYy 5/4.

greenschist PULP grading to CLAY with
greenschist cliasts as above 20%3 olive brown 3SY

S5/6 to grevi=sh olive 10YR 4/2.

CLAY with greencchicst clast=s 10%; light alive
Brown S5Y S5/&6. Hard at Eottom.

2
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Auger Hole JE 1

Prilled 15/4/8%95 Drillers T. Lodge, J. Walker: Stacpoole’s,
Lawnceston. Logged by M. Whitty and H. Shannon (11.5-19.0). Total
depth 1%9.0m. Location 3446706.90mE, 35400457, 5&mN; RL 202.44m.

Sample From- to Description
JE1/1 0,0- 1.0 CLAY/OCHRE, dark vellowish orange, 10YR &/6.
JEIZ2 1.0- 2.5 friable CLAY/ODCHRES§ maderate vellowish brown 10YR

5’9 with trzces laminated wmoderate red SR 476
greenschist claste?.

JEL /3 2.5- 4,¢ friavle’/sticky CLAY/OCHRE? mod. red SR 4/4,
JEL’4 4.0- 5.9 sticky CLAY/OCHRE, as abqgve.

JEL/S 5.5- 7.0 as aktove.

JE1/87

JEL1:7 7.0- 8,95 a=s above.

JE1/B 8.5-11.5 relatively friakle CLAY/OCHRE; moderate red 3R

4/6 {a=s above!, with traces of white
sandstone-ltite vein quartz?

JEL/9 11,.8-13.¢0 greencschist BRECCIA with clay/ochre matrix, small
greenschist clasts, 40%§ moderate red 3R 476,

JE1/310 13,0-14.% TALC BRECCIA with quartzite/spongy vein guartz in
talc/ochre matrixy grevyish arange 10YR /4.

JE$/711 14,5-16.0 as above, but lighter 10YR 8/4.

JE1712 16,0-17.5 TALC BRECCIA with mipor fine granular spongy vein
quartz in talcose achre matrix) dark yellowish
orange 10YR &4 to moderate vellowish tErown 10OYR
3/4. It includes dropstones? of clay/ochre matrix
qreencechist krecciaj moderate red SR 4/6.

JE1/13 172.3-1%9.0 talc/spongy quartz’ red breccia dropstone BRECZCIA
vith talcose ochre matrix a=s akpovei dark
yellowieh orange 10YR &/6 grading to greyi=sh
yellow SY 8/4.

Hole terminated in complex karet breccia 111 dominated by talc,
spangy gquartz and ochre leach residues derived $rom magnesite rock.
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Auger Hole JE 2

Lrilled 18s1278%9%

Launcecston,
3456703, 40mE,

Sample

JEZ2/1

JE2/2

JE2/3

JE2/4

JE2/5

JEZ2/6

JE2/7

JEZ2/8

From- to

.0- 1.9
1.0- 2.3
2-5- 4.0
4,0- 5.5
5.5- 2.0
2.0- 8.3
8.5-10.0
10.0-11.9
1§.5-13.0
13.0-14.5
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Prillers 7. Lodge, J. YWalker! Stacpoole’'s,
Logged by H. Shannon. Tatal depth 19.0m. Location
S400463.07mM; RL 203.33m.

Description

greenschist BRECCIA, =mall clasts in clav/ochre
matrix,brawnish to yellowlcsh arange, 1Y 3/6.

greenschist BRECLCIA with clay matrixi grevich
yellow 35Y 8/4.

greenschist BRECCIA with clay/ochre matrix, small
clasts anlyj drab red 10R 5/3 grading to light
Erown BYR S/95.

reworked clayey OCHRE with sparse clasts of
weathered greenschiesti light bBrown SYR &76F from
4.8m. greencschizt clast=e larger and mare common}
moderate red S5R 5/6.

reworked OCHRE with occa=ional Emall greencschist
clasts; moderate red 5R 357465 about &.2m.larger
greenzchicst claste, towardes base colour grades to
3R 4/67 (darker, more purple!.

reworked OCHRE grading to green=schist BRECTIA
with small clasts; moderate red SR 4/6. From
cC.8.0m. larger clacsts, duller, more clayevy
OCHRE,

greenschist BRECCIA with clay/ochre matrixi dull
moderate red 3R 374, more clayey towards base.

greenschist BRECCTIA with clay/ochre matrixj
larger greenschicst clasts abundant; dull moderate
red BR 5/4 to 10.5m., then grading to reworked
OCHRE with onlv small clasts; brighter moderate
red SR 4/7.

greenschist BRECCIA with ochre matrixj moderate
red SR 476 with hard band at c.12.9m.; dull
mpderate red SR 49r54.

greencchicst BRECCIA with ochre matrix; moderate
red 3R 4’6 to dark red SR 3/5.
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JE2/9 14.35-14.0 greenschist BRECCIA with clay/ochre matrix}
larger clasts commen} dull moderate red SR 4/4.

JE2/10 16.0-17.95 a=z above.
JEZ2/11 17.5-19.0 as akove (more stones!.

Hole terminated in karet breccia +111 at 19.0m.
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Auger Hole JE I

Lrilled 18712893 Drillers T. Lodge, J. Walker: Stacpoole’s,
taunceszton. Lcgged by H. Shannon. Total depth 1%2.0m. Location
345693.90mE, 5400477, 98mNj RL 203.849m.

Sample From- to Decscription

0.0- 0.9 weathered greencschist BRELCIA, with clay/ochre
matrixi yellowish brown, 19YR 4/6 with patches of
vthite clay MNG8?

Q,9- 1.2 OCHRE; dark vellowi=h orange 10YR &/6.

JE3/1 1.2- 2.5 OCHRE, including some Eanding possibly relict
bedding; moderate red SR 5/4.

JE3/2 2.5- 4.0 as abtove to 3.0m., then greencschist BRECCIA with
aochre matrix and clasts aof multicoloured
vWeathered greenschisty moderate vyellowish brown
JOYR 5/4.

JEIY 4.0- 5.9 reworked OCHRE with very few small greenschist
claste) damp, "gelatinous"; moderate vellowiegh

Erouwn 10YR S5/9,

JE3/49 3.5- 7.9 reworked OCHRE with sparcee clastsj moderate red
SR 5/5, clasts more commen towards bBaz=e.

JE3/S 2.0~ 8.5 reworked OCHRE as abovej yellowich btrown 19YR
5/5.

JE3’& §8.5-10.0 as above,

JE3I/Z i0,0-11.5 reworiked OCHRE az skove!: darker then more vellow

taovards hasef 10YR 5/9 average colour.

JE3’S 11.5-13.0 reworked OCHRE grading to greenschist BRECCIA
viith ochre matrixi moderate yellowish brown 10YR

sS4,

JE3/® 13.0-14.5 greenschist BRECCIA with clay/ochre matrix;
moderate vellowicesh brawn 10YR 3/49.

JE3/10 14.5-16.0 as aktove, more vellow and crumbly towards base.

JE3/11 14.0-17.5 talc/greenschist BREZCIA with white talc clasts
in talcose clay/ochre matrix grading to talcose
rewarked OCHRE from 15.8m.;i greyish brown 3YR
3r2.

Ly
w3

6
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JE3/IZ2 172.%-12.90 greenschist BRECCIA with clav/ochre matrix dark
vyellowish Erown 10YR 3I/2

Hole terminated in karet breccia fill at 19.0m.

087
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Auger Hole JE 4

Drilled 19/12/8%9§ Prillers T. Lodge, J. Walker: Stacpoole’s,
Launcestaon. Logged by H. Shannon. Total depth 19.0m. Location
346490, S4mE, S5400482,.97mN; RL 204.07m,

Sample From- to Description

JEQ/1 0,0- 1.0 clayey OCHREf Eright vyellowi=sh orange, 12YR &/8j
at base change to moderate reddish brawn 10R
56,

JEqr2 1,0- 2.5 reworked OCHRE with icolated greenschist claste

to Smm.§ reddi=sh orange 10R &/7.

JE4/3 2.%- 4,0 reworked DCHRE with minor greenschist clastss
moderate reddish orange 10R &/&6 to 3.7m. then
reddish orange brown 1OR 577,

JE4/4 4.0- 5.3 reworked OCHRE as abovejf bright red SR S5/8 ta
3.7m., then reddish brown 10R S5/7.

JEA/S 5.5- 2.0 reworked OCHRE with greenschist clastsi moderate
reddish brown 7R 4/77.

JEA/A 7.0- 8.9 rewarked OCHRE with spar=se small clastz to Smm.}
Eright reddish brown 7R 478, clasts more common
towards base, and colour less vivid,

JE4/7? 8.5-10.0 remnorked OCHRE as abovet bright reddish brown BR
4787 a kit duller R 47 towards baze.

JE4r8 10,0-11.8 rewarked OCHRE acs above. A few =mall clastel 9R
q..2,

JEAs9 11.5-13.0 reworked OCHRE as atove§ reddish Brown 10OR Ar7.
About 12.4 to 12 &m. clacets increase grading to
ochre matrix greenschist BRECCIA, moderate
reddieh brawn 1OR 4/6% then return to revorked
DCHRES dark reddish bBrown 10R 3/6.

JE4/10 13.0-13.S5 greenschiet BRECCIA with clay/ochre matrix;g
greyicsh red 3R 4/2 and reworked OUHRE; moderate
reddish brown B8R 4/64.
12.5-14.5 greenschist BRECCIA with clay matrixi yellowish
brown 10YR 5/3.

JEA4/%1 14,5-16.90 greenschist BRECCIA with clay matrix; yellowish
brawn 10YR 5/3.
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JE4/12 16.0Q0-17.3 greenschist/spangy quartz BRECCIA with clay/ochre
matrixs reddish bErown 2YR 4/4,

JE4/13 17.5-18.¢ talc/greenschist BRECCIA with talc schist clasts
common in clay/ochre matrix; reddish brown 2YR
474,
18.0-19.0 tale schist BRECCIA with reworked talc pulp
matrixj pale olive grey 10Y &4/2.

Hole terminated in karst breccia fi11 at (9.0m.

co
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Auger Hole JID L

Prilled 192/12/8%97 Drillers T. Lodge, J. YWalker: Stacpople’E,
Launceston. Logged by H. Shannon and R. Anhett (14.5-19.0). TFotal
depth 12.0m, Location 346598.12mE, 340035%94.5%9; RL 180.74m.

Sample Fraom- to Description

r1/1 o,0- 1.0 weathered greencchist BRECCIA with clayey ochre
matrix; yellowish orange 10YR &4/83 clasts rather
colourful redsy SR 4/6, 3R 4’74,

p1/2 1.0- 2.5 reworked OCHPE with greencschist and spongy quartz
clasts} vyellowish orange 120YR &/7 to &/8,

Jpirs3 2.9- 3.4 reworked OCHRE, with greenschist clacste tao lom.

vellowi=h bBrovn 10YR 47467 stone lavyer at kace.

3.4~ 4,0 OCHRE, plastic with poscibkle relict magnestite
rock texturesej dark yellowieh orange 10YR &/6 to
orange vellow 37 A/6.

Jplriq 4,0- 5.0 reworked? OCHRE =loppy; Hith grit (Epungy gquartz,
greenschicst?) drab vellowWwish orange 10YR 3/4&.

5.0- 5.5 OCHRE; kright vellowish orange 10YR &/8.

In1/ss 5.3- 7.0 OCHRE; bright prange vellow 2Y &/8.

Jpisa Z2.0- 8.5 OCHRE with relict magnesite rock bedding
discernible in broken surfaces; dicspersed colour
eright vellowish orange 10YR &£/8.

IDL1s? 8.5-10.0 OCHRE as above; minor grit {spongy quartz?)
bright vellowish orange 10YR &/8 to tright orange
yellow 2Y &/8.

jpl/g 10.0-11.5 OCHRE as abpvej 2Y 6/8.

Ip1/% 11.5-13.0 OCHRE as abovej 2Y &/8.

Jpis1o 313.0-14.95 OCHRE; wmore vellow than z2bove 3Y &/87

Jpi1i/11 14.5-14.90 OCHRE; acs abkove.

Jp1si2 16.0-16.8 OCHRE; agz above.
14.8-17.5 GREEBMSCHIST.

Jjp1s13  17.5-18.3 GREEMBCHIST.
18.3-19.0 GREENSCHIST and OCHRE; bBright vyellow 37 6/8.

Hole terminated in ochre at 19.0m.



Auger Hole JD 2

Ieacia,
]
(3
<o
o
oo

21

Prilled 20s12/895 Drillers T, Lod3e, J. Walker: Stacpoole’s,
Launceston., Logged by H. Shannon. Total depth 19.20m. Location
34465602,87mE, 3400593, 12mN; RL 179.83m.

Sample From- to

1p2/1 0.0- 0,5

0.5- 1.0
IP2/2 1.0- 2.5
Ip2/3 2.5- 4,0
IDp2r4 4.0- 5.0
102’5 5.5- 7.0
IN2/4 ?.0- 8,5
In2/s2 g.5-10.0

jp2/8 12,0-11.5

jp2/%9 11.5-13.0

Jpz2s1c 13.0-14.5

2711 14.5-146.0

Description

surface gravel (not sampled!.
reworiked OCHRE with clastejy dark vellowiseh orange
10YR 6/6.

OCHRE with relict magnecsite rocl: texturesj] EBEright
arange vellow 2Y 6/8.

reworked? OCHRE; =loppy with spongy quartz?
clasts; vellowicsh brown 19YR 3/7 to vellowicsh
arange 10YR 617,

reworked? OCHRE; =loppy, with grit (posesibly
spongy qQuartz exclusively, =o could ke an ochre
ip =itu laced with spongy quartz veins) bright
vyellowicsh orange 10YR &4/8.

OCHRE; cloppier with =ome los=s of sample as abave
cut some ex-magnecite textures; Eright yellowiesh
arange 10YR &78.

OCHRE with relict magnesite roci: texture=s; macss
colour vellaowich brown 10YR S5/7 to vellowi=h
orange 10YR &6/7; dicpercsed colour bright
vellavileh orange 12YR &/8.

OCHRE acs above.
OCHEE a= akbove.

OCHRE 9enerally as above, but includes macss
colour varient ked=s from dusky vellow DY &6/4 to
moderate vellowlsh brown 10YR S5/4 although malnly
yellowish orange 10YR &/7; dispersed colour
remains 10YR &/8.

OCHRE with ex-mzanesite textures (bedding,
cleat); dispersed colour 2Y &/87

OCHRE; light bErown SYR S5/46 tp darlk wvellowieh
orange {0YR &/4.
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apz2s12 14.0-172.5 OCHRE§ bright orange vellaw 2Y &4/8 to moderate
vellowish bBrouwn 10YR 574 dispersing to bEright
yellowish orange 10YR 4/8.

JD2713 17.5-1%.0 as above.

Hple terminated in ochre at 19,0m,
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Auger Hole JD 3

Drilled Z20712/8%; Drillers T. Lodge, J. Walker: Stacpoole’s,
Launceston. Logged by H. Shannon. Total depth 12.0m. Location
344618.57mE, 5S5400583,99mN; RL 178.31im.

Sample From- to Dezcription

Jp2/1 0D.0- 1.0 sahdy quartz SRAVEL with clav/ochre matrix; darl:
vellawieh brown LOYR 4/2.

Jp3:s2 1.0- 2.2 approx. as abkove.

2.2- 2.5 quartz GRAVEL with ochre matrix; dark vellawicsh
orange lCYR &/6-6/7,

In3s3 2.5- 4.0 spangy quartz’/ greenschist BRECCIA graiding to
reworked OCHRE; with claste; dark yellowish
orange 10YR &/76.

an3/4 4.0- 5.0 as above.

Jp3sS 3.5- 6.0 ‘as abpvej BRECCIA with ochre matrixi yellowieh
orange 10YR &/7.

JP3/7& &6.0- 8.3 greenschistsquartz/spongy quartz BRECCIA with

achre matrixi vyellpwish brown 10YR 5/7.

Hole terminated in karst breccia at 8.Sm., owing to tbtoulder
problems,
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Auger Hole JD 4

Prilled 20712589 Drillers T. Lodge, J. Walker: Stacpoole’s,
Launceston. Logged by H. Shannon, Total depth 11.%m. Lacation
346424, C04mE, 54900580.17mN; RL 179.456m.

Sample From- to Description

Jpas1 a,09- 1.0 humus rich S0IL with gquartz clasts; dark brownish
grey SYR 3/1.

Jparsz 1.0- 1.8 greenschist BRECCIA with clay matrixzl greylsh
green 3JIGY 3/2
1.8~ 2.3 ecft weathered actinolite SGREEMSCHISTS grevyish
blue qgreen SBG 95/2.

Ipas3 2.9~ 3.2 greenschist BRECCIA with clay/ochre? matrix
{mainly grenschist pulp?l{ dusky vellow green 36Y
=Y

3.2~ 4.0 greenschist BRECCIA; of relatively large clasts
with clay/ochre? matrix fwith areenschi=st pulpl}
light olive Erown 3Y 4/& zand greyicsh olive LOY
4/2.

Jparsq 4.0~ 5.0 greenschist BRECCIA with clay/ochre? matrix (ag
ahove!j olive brown SY 4/4 to dark yellowich
Erown 10YR 412,

Jp4/3 5.5~ 2.0 {water struck) =loppy green=chist BRECCIA with
clay/ochre matrixj moderate aolive bBrown 3Y 474 to
light plive 10Y 5/4. Pigmenting power 1l less
than proper ochres but still quite good.
Greencchist clasts are softened or fresh but not
oxidized,

jrarss 7.0~ 7.8 greenschist BRECCIA with clay/ochre? matrix (as
abovel; dusky vellow SY &/4 ta 3Y 5/4,
7.8~ 8.5 greenschist/qguartz/sponygy quartz BRECCIA with
clay matrixi pale greyish orange 10YR /2.

Jpasz? 8.5-10.0 greenschicst/quartz BRECCIA with clay matrixg
greyish orange pink 3YR 7/1, darker near baze.

Jpass i, 0-11.5 BRECCIA a= atove with peat stained clay matrixg
dark brownicsh grey 3YR 371.

Hole terminated in karst bBreccia at 11.35m,
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Auger Hale JD 3

Drilled 21/12/89%

Launceston.

344640%,25mE,
Sample From- to
Jps/1 0.0~ 1.0
Jnss2 1.0~ 2.9
JDS!3 2.5- 3.7
3-?- 4-0
JD5/4 4,0- 3.0
5.0~ 5.3
JpS/3 5.5~ 7.0
JD3/a 7.0- 8.3
IS/ 8.5-10.0
JDS/8 10.0-11.3
11.3-11.5
Jnsse 11.5~-13.0
JDS/10 13.0-14.0
14.0-14.5
JDS/s/1% 14.8-14.0

123095

@35

Drillers T, Lodge, J. Walker: Stacpoole’s,
Logged by H. Shannon. Total depth 12.0m. Location
5400468. 12mN} RL 184. 35m.

Description

reworted OCHRE with clastse) d4ark vellowish orange
10YR &/6.

reworked OCHRE with claste; bErowmnlish orange L10OYR
3/6&.

reworked OCHRE; drat vellowlsh aorange 10YR 5/6
reworked OCHRE;:; vellowi=zh orange 10YR &77.

rewarked QCHRE with claste mastly =pongy
quartzite (ex =iliceous wmagnesite roclt)i dark
yellowish orange 10YR aré.

reworked QOCHRE as akove, yellowish EBrown 10YR
376.

reworked QCHRE as akove; dark vellowish crange
10YR &/4 to yellowish brown 1OYR S5/4&.

reworked OCHRE with clasts; light brown 3YR &/4
to dark vellowish orange 10YR &/6 dispersing to
10YR 6&/7.

OCHRE with relict textures after maghesitei mase
calour moderate brown 10YR 4/4 to moderate
vellaowish trown 10YR 5/4 dispercsing to strong
dark vellowish orange 10YR 5/8,

OCHRE 3s akove; strong dark vellowish orange 10YR
3/8.

GREENSCHIST and TALC (tcoulder?!§ light Eluish
grey 5B 7/1, vellowicsh grey 3Y 8/1 and medium
Bluish grey 5B 35717 npot sampled.

fwet sample) areencschist BRECCIA with clav/ochre
matrixi vellowicsh brown 10YR 576,

as above
reworked OCHRE viith clasts; yelldpwish krown 1OYR

Sr7.

reworked? DCHRE, almost free of grit, sloppyl
etrang dark yellowish orange 10YR &/8.
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JpS/12 16.0-17.3 reworked OCHRE with greenschi=t clasts} di=zpercsed
rolour dark vellowish orange 10YR &77.

IJD3/13 12.5-192.0Q reworlked OCHRE as abovej] mass colour moderate
yvyellowish brown 10YR 5/95, dispersed colour dark
vellowish orange 1OYR &/7.

Hole terminated in ochre rich karst f111 at 19.0m,
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Auger Hole I} &

Prilled 8/1/%0; Driller T. Lodge! Stacpoole‘s, Launceston. Logged by
H. Shannon. Total depth 31.0m. Location 344642.41mE, 3400535.07mN; RL
182.54m,

Sawmple From- to Pescription

JD&/1 0,0~ 1,0 quartz/greenschist BRECCIA with minor charcoal,
in clay matrixi drak vellowish orange 10YR
&/5=-7715.

Jpes2 1.0~ 2.5 quartz/greencschist BRECCIA with clay’sochre

matrix; claste to lcmy dark vellowish orange 10YR
4/5-6/7, trace charcoal.

JD&/3 2.5~ 3.2 reworked OCHRE; dar¥ vellowish arange 10YR &6/7
and BRECCIA, as akove; moderate vellowizh Erown
10YR S5/S5.

3.7~ 4.0  BRECCIA, as abovej moderate vellowish trown 10YR'
85/5.
Jrse/q 4.0~ 5.0 greenschist BRECCIA with clay/ochre matrix;

moderate vellowlish brown 10YR 5/95.
3.0~ 5.5 sloppy reworked OCHRE with clasts, brownich
orange 10YR 5/7.

JD&/S 5.5~ 2.0 BRECCIA with clay/ochre matrixz grading to
reviorkted OCHRE dark vellowish orange 10YR &/fé&.

JD&/S 7.0~ 7.5 BRECCIA with clay/ochre matrixi dark yellowish
orange 10YR &6/7.
?2.9~ 9.5 OCHRE with relict magnezite texturej strong dark
vellowish orange 10YR &/8.

JP&/? 8.5~10.0 OCHRE 3= akovej dispersed colour 12YR &6/8§ mass
calour darker and browner.

Jrase i0,0~11,5 OCHRE as atovej diespersed colour 12YR &/8§ macse
colaour darker and browner

InG/9 11.5-13.0 OCHRE a= akove dispersed colour 1C0YR &78f mass
colour darier and brawner with minor
greenschict.

JP&/si0 13.0-14.3 ac above; dark vellawish arange.

IDs/11 14,3-~-15.2 OCHRE ac= above} dark vellowish orange.

JDs/12 13.2-16.0 greenschist BRECCIA, with clay/ochre matrix,
moderate yellowi=sh EBrown 12YR 5/4



IP&s1® 146.0-17.0
JDe/tlq4 17.0-18.0
Ip&s1s 18.0-19.0
JDa&/ls 19.0-20.Q
In&s17? 20.0-21.0
Jnas1s 21.0-21.2

21.2-22.0
Ingsr1e 22.0-23.7
IR&s20 23.0-24,0
Jpss21 24,.0-295.0
JD6s22 25,0-256.0
JR&/23 26.0-28.0
JDars249  28.0-31.0
End hotle.

L B
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cloppy reviorkked OCHRE, few greenschict clastsj
dark vellowish orange 10YR &8

as above.

as abtove, (talc schist clasts commen!§ mass
colour moderate yellowish brown dispersing ta
dark yellowish orange, 10YR &6/6.

reworked OCHRE with greenschist clasts, dark
vellowish orange 10YR S5!7 diepersing to 10YR
S5/8.

greenschist BRECCIA with OCHRE matrixj mase
colour 10OYR S/&6 disperzsing to 10YR 5/8.

asz above
greenschist BRECCIA with matrixj pale yellowich

braown 10OYR &/2.

greenschict BRECCIA w#with ochre matrix; dark
vellowish brown 1OQOYR 3/2.

OCHREs 4dark yellowicsh Eraown 10YR 3/2., ‘mos=t of

the sample loust due to water).

OCHRE: mottled including (chocolate! dark
vellaowlish brown LOYR 3/2; dark vellowish arange
12YR 6/8% orange bBrown S5YR &4/8 with relict
magnesite texture. Poor recovery owing to water.

QCHRE; dark vellowish Erown {(chocolate! 10YR 372
relict magnesite texturej poor recaovery.

OCHRE; dark vellowish trown {(chocalate) 10YR 3I/2
and greenschist BRECCIA with clay matrix at base;
clasts to 4em., poor recovery.

ODCHRE} strang brownish orange ?YR 4/8, poor
sample owing to water, poscibly scrapings from a
little higher in the hole are included.
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Auger hole Jp Z
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DPrilled 271/920 commencing 8.45am kv T. Lodge, Stacpoole’s,
Laurceston. Logged by H. Shannon, Total depth 13.5 metres. Location

3444644, 11mE, S400543.09mN; RL 184.18m.

Sample From- to

O,0- 2.5
Jn7?/1 0.5- 1.0
Jp?rs2 1.0- 2.5
Jp?/3 2.5- 3.8
JDrs4a 3.8- 4.0
7S 4.0- 3.5
Jn?74 5.5- 8.5
Jn? /7 8.5-11.5

Jp7r8 11.5-13.3

End Hole.

Description

SOIL, not =ampled.

CLAY with tlacste; dull vellowli=h brown 10YR 5/9
and dark yellowich orange {9YR &/74§ clasts
include quartz and charcoal.

dull vellow orange 1DYR S5/6 CLAYSOGCHRE with
clasts including guartz; dispercsing ta 10YR &/6.

as above.

CLAY/OCHRE with clasts; dark yellowish orange
10YR A/6.

peat stained CLAY with greenschist claste, dark
brovnish grey SYR 3/1; towards base brownish
tlack SYR 21 with peat and woody plant remaine.

peaty CLAY as above; from 8.0 fibrous plant
remains caommen. Mass colour 1ight olive grey 3Y
B/2 dieperging to dJusky oplive vellow 3Y 5/4.

peat stained CLAY with greencschicst clasts and
minor FPEAT with woody/fikrous plant remaines,
colaurs acs above fwater strucle),

as abkove tut more clacts and lece peat.
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Auger Hole JD 8
Drilled 2/1/90;5 Driller T. Lodge: Stacpoole’s, Launceston. Logged by

M. Whitty. Total depth 8.3m. Location 344440.56mE, S5900531.52mN; RL
185.461tm,

Sample From- to Description

Jparst a0.0- 1.0 CLAY, dark vellowicsh orange 10 YR 6/6 mixed with
grey sandy CLAY.

Jp8s2 1.0- 2.9 CLAY, vellowish grey 3Y 272,
JDB/s3 2.5- 3.8 as above.
3.8- 4,0 CLAY/DCHRE?; dark vellowicsh orange 10YR &/6.

JDp&/4 4,0- 3.5 CLAY/OCHRE?, dark yellowish arange 10YR &6/6 with
peat claste, more boggy.

Jp8/ss 5.5- 7.0 CLAY/OCHRE?, dark yellowish orange 10YR &4/6 with
sandstone and peat clasts merging to grevieh
olive 10 YR 4/2,

JD8/& Z.,0- 8.9 CLAY /OCHRE?, =amples kecoming water saturated.

Dusky vellow 3Y &/4.

8.9-11.3 Cavity struck, drill rods dropping through open
space af 2.8 metres to hard bottom, plentiful

water and unable to retain =ample. (The bottom is
probably magnesite rock - ed.).

Hole abandoned.
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Auger hole 1D 7.

i,
i)
Ge
Jrarihy

Drilled 2/1/920, commencing 2.10pm.

Prilled by T.Lodge,

Stacpoole’s, Launcecston. tog9g9ed by M. Whitty.,

Total depth 5.5 metres. Location 346635.87mE, 5400521.33mN} RL

182, 11m,.

Sample From- to

pes1 0.0- 1.9
mmesa t.0- 2.5
Ip%® '3 2.5- 4.0
pes4 4,2- 5.9

Hole abandoned.

Pecscription.

MuD.

CLAY/OCHRE nith claste; dark wellowish orange
10YR &4 to dusky brown SYR 2/2.

OCHRE with clacsts, =loppy; dushky Erown 3IYR 2752,
(ochre falling from auger dus to water).

OCHRE, Aducsky btrown as akove, loose tlocky gquartz
‘probably magnecsite, ed.) has damaged auger,
unakle to gain further penetration.

-
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Auger Hole JID 10.

T'rilled on 9/1/90, commencing 3.05pm tEy T. Lpdge; Stacpoole’s,
Launceston. Lo3ged by M, Whitty and H. Shannan {2.95-5.3). Total depth
9.3m. Location 34462%9.9249mE, 54009511.23mN; RL 189.82Z2m.

Sample From- to Description,

jnoiosy o,.0- 1,0 friakle grey SAMD.

ID10/s2 1.0- 2.9 OCHRE; brecciated, dark vyellowi=sh orange (OYR &/&
mixed with mud.

p10s3 2.5- 4.9 candy OCHRE, with guartz and limonite clacste;
moderate vellowish bBrown 1OYR S/4,

Joiors4g 4.0- 5.3 OCHRE] moderate vellowicsh brown 10YR S/4. At bace
hard with dizaggregated magnesite =ilty orange

grey 10YR 7/4., Acid test proved cartaonate,

Hard Magnecite on bEottomi hole complete.



Auger hole JD 11.

Drilled on ?/1./920 commencing 4.13pm. DRriller T. Lodge; Stacpoole’s,

Launceston.

Logged by H. Shannon. Total depth 7.1 metrecs. Logation

34662%9.88nmE, S40050&4.1%mN; RL 120.449n0.

Sample F

joirs

Jni1/2

ID11/3

Jntisq

JP11/5

jp1ls6

Joiisz

riirss

End hale.

rom=-

ta

bPescription.

SAMD, pinkieh grey SYR 871.

ceandy CLAY/OCHRE: mottled darlk yellowizh orange
12YR 6/6, greyvish prange 12YR 7’4 and dark
vellowitsh brown 12YR 4/2.

zandy OCHRE with clact=, vellowicsh Erpun 10YR
5/4.

OCHRE?, very darlk vellowish bronn 10OYR 372 to
duzky vellow brown 10 YR 2/2, f‘could bte peaty
clay!,

OCHRE, moderate vellowich brown 10YR 4/2 3znd dark
vellawich aoranqge 10OYR 5/8 with wellowlish black,
so+t “concretions* of peat.

OCHRE?, “chocolate and black" dusky vwyellowish
Erown 10¥YR 2/2 {(could bte peaty clay!.

reworked QCHRE; dark vellowitsh bBrown 10YR 4/2,
with =mall claztes and a Elock of chepcolate ochre

or peat.

OCHRE,very dark vellawish krown 12YR 372 merging
to diaggregated and hydrated? MASNESITE; pale
vellowicsh orange 10YR Bf& at kase. Hard at
bottom, ‘magnecite). Acid test proved carbonate.

G
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Auger hole JD 12.

Prilied 1071490, Driller T. lLodge, Stacpoole*s, Launceston. Logged by
H. Shannon. Total depth 14.5 metres. Location 344622.45mE,

5400501, 34mM; RL £90.37m.

Sample From~ to Description.

Jp12s71 ,.0- 1,0 quartz GRAVEL over weathered SREEMSCHIST in
clayvy.

JD12/2 1.0~ 2.9 actinolite GREEMSCHIST, weathered and soft, dusky
vellaw green 39GY 5/2 and 3revyicsh green 10GY J/2.

JD12/3 2.5~ 4.0 {neathered greencschist or) pulp/clay matrix
greenschist BRECCIA, small claste anly with
compaction foliation. At top matrix is moderate
vellawizh brown 10YR 3/4) remainder ducsky vellow
S5Y &/4, and yellowish grey 5Y 7/2, The clasts are
all greyish green 10GY S/2.

Ip12/74 q4.0- 5.5 greenschist BRECELIA with clay matrix, 2Y 374
¥ellowish brown.

JpL2/5 5.5~ 7.0 groeenschist BRECCIA with clay matrix as zabove
grading to greenschi=st BRECCIA wlth clay/achre

matrix from &.5m, 2Y S5/6,.

JDi2/6 7.0~ 8,5 greenschist BRECCIA wWith clavey achre matrix 3Y
5/46 dispersing to 2Y S5/8,

JoL12/2 8.5~-10.0 clay/ochre matrix greenschist BRECCIA, 2Y &/64.

Jpiz/8 10.0~11.3 greenschist BRECCIA with peaty clay/sand matrix
or posstibly ochre tumber). Dusky vellowish broawn
10YR 272 dispersing to pale yellowish brown 1OYR

&/2 to LOYR &/4.

IB12/% 11.5-13.0 matrix supported BRECCIA grading to cemented
SAMD; sparse greenschist clasts with
peat’/clay/sand matrix bFut no recognizakle organic
remains; black N 1. Large white soft clast at
base (decompoased MAGMESITE!.

Ip12/10 13.0-14.5 as above dispercsing to olive black 3Y 2/1%1.

Too much water, unable to retain sample,hole atandoned {probakbly
close to bkottoming on magnesite).

123104
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Auger hole JD 13.
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Drilled 10/1/90C start 1.3Cpm. Drilled by 7. Lodge, SBtacpooles,

Launcestan.
Sample From- to
JDL3/1 0.0- 1.0
Jp13s2 t,0- 2.5
JD13/3 2.3- 4.0
JC13/4 4.0- 5.9
JPL13/5S 5.5- 7.0
JD13/6 7.0- B.S
JD13/27 8.5-10.0
Jp13/8 10.0-11.5
Jpt3se 11.5-13.0
JD13710 13.0-184.5
Jp13/11 14.5-14.0
JIP13/712 16.0-12.5
JP13/13 17.3-1%9.C
End hole.

Logged by M. Whitty. Total depth 8.3 metres.

Pescription

SAMD.

blocky TALLC rock in sand.

Sandy dry ground GREENSCHIST ‘boulder?).

BRECCIA (greenschist/talc! with dark yellowish
arange OCHRE 10YR &/6.

BRECCIA and friable GREEMSCHIST.

BRECCIA and, friable brown clavy with clasts of
Fe-ox. No ochre.

OCHRE, moderate braown 3YR 4/4 with greenschist
clasts.

BRECCIA, clay to ochre, moderate yellow brown
IOYR 5/4. Ma greenschist.

friatle BRECCIA{greenschist/talcl!i greyish bBrown
SYR 3/2.

matrix =zupported BRECCIA of greencschist clasts in
ochre matrix; dark yvellowish arange ochre 10YR
476,

acs above.

as above, then tack into water lagged
GREEMNSCHIST.

Too much water, unable to retain cample.



Auger hole JD 14.

Prilled 11/1/92 commenced 8.4Cam, Driller by T. Lodge, Stacpoole's,

Launcestan.

Logged by M. Whitty. Total depth 22 metres. Location

J446631.19mE, 5400480, 46mMN; RL 193.935m.

Sample
IDigs1%

Jn14/2

Jp1ars3

JD1i4s4

Jp14/3

jri19:'&

InLars>

Jbi4/8

Jniarse

Jniarsio
Ini14s11
ID14s12

jpi4s13

Jni14/14

Ipi4rs1s

8.5-10.0

10,0-11.5

11.5-13.0

13.0-14.5

14.5-15.0

14.0-17.5

17.5-1%.0

19,0-20.05

20,05-22.0

Hole terminated.

Description.
csandy DOCHRE.

sandy OCHRE IOYR &/3 and 10YR 5/6 all mixed with
friakle and light greenschist.

as above.

actinolite SCHIST, friakle and light, greyi=sh
green 35 3/2.

as above.

greenschist BRECCIA, clay matrixi yellow grey 3Y
&/2 trace aochre.

greenschist BRECCIA 2Y 4674 light and friable.

acs above merging to moderate brown CLAY/OCHRE
SYR 4/4,

bErecciated GREEMSCHIST recovered as lightrvielight
brown clay SYR 4/74.

as abgve
OCHRE, wet, vyellowish orange ICOYR &/64.
OCHRE, good dark vellow/orange 10Y¥YR &6/6.

OCHRE as akove bEecoming more pure and pronounced
in colour,

as above.

actinolite GREEMSCHIST, waterlogged.

06
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Auger hole JD 13.

Sample From- to
D151 ©.0- 1.0
Jp15/2 1.0- 2.5
JR15/3 2,%5- 4.0
JDi1574 4,0- 5.5
JD1S/5 5.5- 7.0
ID13/6 7.0- B.3
ID15/7 g8.5-10.0
Ir1s/8 10,0-11.5
Ir15/9 11.5-13.0
ID1S5/10 13.0-14.5
Jp1s/:1t  14.5-15.7
15.7-16.02
IN15£12 14.0-17.0
17,0

Hole complete.

107

Prilled 117192 commencing 1.3Cpm. Driller T. Lodge, Stacpoole’s,
Lauwnceston. Logged by M. Whitty,
depth 1?7 metres. Location 3448643.09mE, S54C0474,.81mMN, RL 197,5%m.

and H, Shannan {13.0-17.2m) Total

Description.

SANL.

red CLAY grading to light friable factinolite?
GREENSCHIST.

looze dry friable actinolite GREEMSCHIST.

as above, {(traces of clay/ochre, 10YR &/4).

BRECCIA with clay/ochre matrix and clast=s of
greenschisti greyish crange 10YR 2/4.

BRECCIA with clay/ochre matrixi dusky vellow S5Y
6/9 with =ome bright orange clay.

moderate vellow bBrown OCHRE 10OYR 5749, with
claste and traces of bright orange clay as

atove.

as akbkove but with wmore greenschicst clacsts
{gample drw, friable).

ags atove kut more greencschigt.

talcy greencschicst BRECCIA with clay matrix, dark

yellowish Erown 10YR 4/2.

BRECCIA asz above, vellowiceh braown 10YR 572
greenschist BRECCIA with clav/ochre matrix 10YR
/4, moderate vellaw brouwn.

ochre matrix greenschist BRECCIA 3nd DCHRE
digpercing to darlk vellowish orange 10YR 5/2.

Hard at taze with traces of disintegrated
MAGMESITE silt.
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Auger hole JD 1é&.

Drilled by T. Lodge,
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Stacpaale’s, Launceston. Logged b¥ H. Shannon.

Total depth (4 metres. Location 3446&854.,07mE, 35400447.467mN3 RL

201.17m.

Sample From- to

Jplarst 0.0- 1.0
ID1&s2 1.0- 2.5
JDlass 2.5- 4.0
Jp1&/4 4,0- 5.5
ID1s/S 5.%- 7.0
IDiI&/S 7.0- 8.5
D167 8.5-10.0

Jnlarse 10,0-14.0

14.¢

Hole complete.,

Pescription.

SAMNDY SYR 8/1 pinkish grey.

SAML, grading to ezandy DCHRE and come clagts of
weathered greenschicti £trong moderate brown 3YR

5/8.

SAMD with larger vein quartz claste] greyish
porange 10YR 7/4,

SAME with quartz clasts to 1cms dark yellowich
orange 120YR &6 to pale wvellow 3Y 274,

SAMDI with larger quartz clastst mottled
vellowish grey 9Y 8S1 and grevi=sh orange 10YR
774,

viet mottled SAMD with Quartz clasts, white M 9
to pale yellowish prange 10YR 8/6.

SAND as akove, vyellowicsh grey 3Y 2?2/2.

peat stained SAND with quartz clasts, poor
recovery due to water, dusky vellowich brown
10YR 3/2 with patches of yellowish grey 3Y /2.
hard bottom; last material disaggregated
MAGMESITE =ilt {(carbonates confirmed with
acid?!.



Auger hole J]JD 17.
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Drilled by M. Whitty, Logged k¥ H.Shannon. Total depth 9.7 metrecs.
Prilled on 12/1/90 commencing 8.5Cam. Location 344661.71mE,

5400458. 52mN;

Sample Fraom-

oL/l 0.0-
Jpi7/2 1.0~
JD172/3 2.5-
Jn12/74 4.0-
Jp17/5 5.5~
JD17/6 ?.0-
JD12/2 8.5-

Hole caomplete.

to

RL 202.%91im.

Description

SAND with
vellow 3Y
vellowish
SYR /2.

fine SAMD

fine SAND
vel low 2Y

+ine SAND

quartz clastes to Smm.; mottled greyish

374,

vellowish grey 3Y ?/2, pale

Erown 10YR &6/2 and greyish orange pink

as akove, pale yellpw 2Y 8/6.

with
8/6,

with

pzxle vyellow SY

fine SAND

(contaminated?}.

Hwith

quartz claste to 1.5cm.{ pale
vellowieh grey 2Y 8/1.

abundant quartz claste to 3cm.;
8s9 to vellowish grey 2Y 8'1.

quartz clastej mostly white N ¢

PEAT; brownish black SYR 2/1 with quartz claste

at top.

PEAT with quartz and fresh magnesite rock clasts
to Scm. Hard drilling for last metre to hard
bottom with decomposed MAGMESITE rind.
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Auger hole JD }18.

Lrilled By M. Whitty.

23110
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Logged bty H.Shannon. Total depth 13 metres.

Prilled on 12/1/920 commencing 11.15am. Location 3456669.22mE,
3400449, 92mMN7 RL 202. 62m.

Sample From- to
Ipiersy 0,0~ 1.0
jprasz 1.¢0- 2.5
jpLes3 2.5- 4.0
Jpies4 4.0- 5.5
Jp18/3 9.5- &.0
6.0- 7.0
JD18/4 Z7.0- 8.5
jpi18/s? 8.5- 2.5
2,.5-10.0

JD18/8 10.0-11.3

JD18/%9 11.5-13.0

13.0

Hole abandoned.

Descriptian

SANPS pale vellow 2Y 84 with gpongy quartz and
milky vein quartz clacsts.

SAND: pale vellow 2Y 8as2,
SAND; vellow with quartz clagts 2Y 2/5.
SAND; pale yellow as atove.

as= above.
SAMD white M 9.

vhite SAND as abaove !some contaminattiaon of
sample!.

SAND grading to sandy pchrej strong dark
vyellowish orange 10YR &77.

sandy OCHRE, dark vellowish brown. PEAT with
claste at ba=ze Df sample.

PEAT above peat impreagnated SAND with clastsj
ojive grey S5Y 471.

{poor recovery) 1lncludes PEAY from bottom;
trownish Elack SYR 2/1.

PEAT, saft and boggy, implied by the Arill stem
einiting under fts own weight while changinag
rods, unable to continue.
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Auger hale Jp 19.

IPrilled by T. Lodge, Stacpoole, Launceston. Logged by H. Shannon.
Total depth 25 metre=. Drilled on 153/1/90 starting %9.13am. Locatiaon
346679,.97mE, J5400434.A42mN5 199.%3m.

Sample From- ta Description

JDie/t 0.0- 1.3 S0IL grading to BRECCIA with clay/ochre matrixj
greyish brown 9Y 3/2 then rewarked ochre with
clast=s; moderate brown 3YR 3/74.

JD19s2 1.3- 2.5 reworiked DCHRE with clasts; dark vellowich
orange 10OYR &/7

JDLI2/3 2.95- 3.8 reworked OCHRE as above with clasts af gquartz
and greenschicst 10YR 6/7.

JDi9/4 3.8- 4.0 talcy GREEMSCHIST) light bluish grey SB 771
4.0- 4.5 light bolive grey 5Y S5/2 greenschist BRECTIA with
greencschist pulp/clay matrix.
4.5- 5.9 light plive grey 3Y Ss2 greenschist BRECCIA with
clay matrix.

IDLe/ss 5.5- 2.0 greenschist BRECCIA 3Y 5/2 with some CLAY/OCHRE}
vellawish brown 2Y S5/4. At bacse pale brown 3YR
S5/2. .

Inierae 7.0- 8,5 greenschist BRECCIA as= atovej =some large
blocks?

Inies? 8.5-10.0 grevish olive green 2Y S5/2 greencschist BRECCIAj

clasts to 0.5cm.
i0.0-11.0 as above, not sampled

JD1%/8 11.0-11.5 greenschist/quartz BRECCIA with clay/ochre
matrix; Erownizh prange JOYR 5/6 (contaminated
cample)},

IR19/9 11.3-13.0 greenschist BRECCIA with clay/ochre matrix; darl:
vyellowish orange 10YR &/6. At bhase rewOrked
OCHRE strong vellowish Erown 19YR 5/8.

Joi19/10 13.0-14.0 rewarked OCHRE; =strong vellpowulish brown 10YR
5/8.

Jpi9s11 14.0-14.7 revorlked OCHRE as above 10YR 5/8.

Q
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JDie/12

IDIZ/13

JDi9s14

Jpl19e/15

JD1?/16&

JD19/L7

Jpizrs1e

Ipize/s19

JDie/20

nies2t

Jpi19/22

End Hole.

19.7-146,0

16.0-17.0

17.0-18.0

18,

[ ]

-12.0

12.0-20.0

20.0-21-0

21.0-22.0

22,0-23.0

23.0-23.8

23.8-24.6

24.6-25.0

1231
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reworked OCHRE =andy in lower halt, wet at bacsej
dark vellawiz=h brown 10YR 3/2 with moderate
yellowlish bBrown 102YR 3754.

sandy clav/ochre matrix greencschist/quartz
BRECCIA, dark vellowish bBrown 10YR 452,

rewarlkted OCHRE grading ta ochre matrix
greenschist BRECCIA3; =trong vellawish EBrown 10YR
5/7.

greenschist BRECCIA with clavey clav/ochre
matrix, dark yellowish brown 10YR 4/2 to
vellowish Erompn 10YR 674.

greenschiet BRCCIA with clay matrix, (dark
possibly peaty!s olive grey 3Y 3/2 disper=ing to
olive brown 3IY 4/2.

greenschist BRECCIA qrading to MUD with clasts}
olive grey SY 4s2.

peat impregnated OCHRE? or peaty CLAY? with
traces of bedding, ro larger rclasts; olive black
3Y 2/1 dispercing to olive grey SY 4/2, some
smears of silt, pinkish grey SYR 8/1 poscibly
disaggregated magnesite or quartz =and, with
tale flakes,

reworked "darlk chocolate®™ OCHRE with greenschist
clasts and talc {poseibly peat stained); otive
tlack S5Y 271 dispersing to olive grey SY /2,
inorganic darlk calour seemte more likely in thic
sample.

as above.

as atove, more caompact.

pebbly reworked OCHRE? some clasts to 2cm,
MAGNESITE?

&2
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Auger hole JR 20.

Prilled 20/2/90 commencing 8.4%am. Driller T. Lodge and R. Dean,
Stacpacle’s Launceston. Logged by H. Shannon, Total depth 24.0
metres. Location 3965812.82mE, S400584.82mN, RL 178.1%m.

Sample From- to Description
Jp20/s1 .0- 1.0 sandy CLAY with quartz gravel clastsj brownish
grey YR 4/2.

Jp20/2 1.0- 2.5 peaty CLAY and guartz/greenschist BRECCIA with
clay matrix»i SYR 4/1 brownich grev.

Jp20/3 2,.5- 3.2 as abave.
3.2- 4.0 muddy, reworked OCHRE with cla=stes
greenschist/quartz; light olive brown 3Y 5/4.
In20/74 4,0- 4.5 as above.
4,5- 3.9 muddy reworped OCHRE with 3% clacste 2Y 6/6

vellowish alive,

Inz20/s5.1 9.5- 6.3 muddy, reworked OCHRE with 5% clasts; light
olive brown 3Y 3/4 to vellowish olive 2Y &/6.

JP20/5,2 &.5- 2.0 muddy, reworked OCHRE g9rading to sandy OCHRE];
olive brown 2Y 4/4 to vellowish olive 2Y &/6
dispersing to 2Y &/8.

Jn20/4 7.0- B.S rewaorked OCHRE wWith clacgte 5%, some sandy OCHRES
{orange} vellow 1Y &4/6 mass colour dispersing to
1Y ar8.

JIR20/,7 8.3-10.0 reworked OCHRE a= akove over reworked QOCHRE with
' gquartz claste 10% to lcm; vellowicsh arange 10YR
&/8 disper=sing to 1QYR &710.

JD20/8 10.0-11.,5 as above} PYR &/7 di=persing to YR &/%.

JD20s9 11.5-13.0Q sandy, reworked OCHRE wWith guartz clastse [0%§
vellaowish orange 10YR &/4 dicgper=sing to 10YR
&6/8.

Jp20r10 13.0-14.5 sandy reworked OCHRE with claste 5%3 yellowish
orange YR &sé dispersing to YR &/8 (a little
darker than &).

JD20/11 14.5-146.0 reworked OCHRE as aboves 2YR &/7, dispersed
colour PYR &/9 (a 1little darker than &!.
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Jn2er12

Jp2a/13

JD20/149

JD20/15

JD20/16

JD20/17

JD20/18

End hole.

16.0-17.0

17.0-18.0

18.0-12.0

19.0-20.0

20.0-21.0

21.0-22.0

22.0-24.0

125114
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sloppy, reworked DOCHRE with clastzs 20% dicpersed
colour 10YR &/8 vellowieh arange,

sloppy: reworked OCHRE with guartz clasts to
lem, 15%3 diepersed colour 10YR 6/10 vellowich
orange.

sloppys reworlked OCHRE, quartz claste 20%%
dispersed colour 10YR S5/10. At base OCHRE uwith
relict magnesite texture. 8YR S5/10 orange brown
disper=sing to 8YR &/10 aorange.

reworked OCHRE with clasts, grading to ochre
matrix BRECCIA, clasts 30% dispersed colour lOYR
&6/10 yellowish orange.

as above dispersed colour yellowish orange 10YR
&4/10, (a little brighter than akbove?.

poar recovery included DOCHRE with relict texture
atter magnecsite, disperses to 2YR &/10,
contaminated with reworked ochre.

poor récnuery ae atktove, hard khottom at 24.0m,
passibly MAGNESITE.
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Auger Hole J1C 1

Prilled 11712/89; DPrillere T. Lodge, J. Yalker: Starpople’s,

Launceston. Logged by H.Shannon. Tatal depth 12.0m. Location

346620, 33mE, 5400452, 256mNj RL 186, 2%9m.

Sample From- to Des=cription

Jcys 0.,0- 1.8 CLAY/OCHRE, darli vellowish orange, 10YR &/7
mattlied near bace.

ICIs2 1.5- 2.7 CLAYfOCHRE; darlk yellowish orange 10YR &/7.

JC1r3 2.7- 3.2 CLAY/DCHRE; dark wvellowicsh arange 10YR &/6, with
csoft weathered agreencschist clasts,

Jt1i1/4 3.2- 4.0 dark vellowish orange OCHRE, acs above.

JC1/5 4.0- 4,95 dull vellowl=sh Erown OCHRE,; 10YR 574, with =oft
talc =schist clasts.,

ity sé 4.5~ 4.0 CLAY/OCHRE wiith weathered greencchist clasts,
pale grevish orange 10YR 7/4 (doee not pigment
Wwell?.

jci/7 &.0- 7.5 dull vellowizh braown CLAY/OCHRE, 12YR &S {(as
abovel.

jci/e 7.3~ 8.8 dark greyvish bronn CLAYYOCHRE, 10YR 44 (as

above); alzo zome brownish orange 0OCHRE.

Icis<o 8.5- 2.0 vellowish bBrown to yellowiseh orange QCHEE,
disperced colour 10YR &/8 !pigments well).

Jc1/10 e.0-10.5 moderate yellowish brown OCHRE, 12YR 44
dizsper=ing to 10YR &/é6, with =mall =chicst
claste.

jcis11 10,.5-12.0 {water struchk! wet yellowish Eroun OCHRE, i0YR
S5/6, with minaor =schicst clasts, at base orange
bErown, dispercses to dark vellowish orange 10YR

af?.

jcis12 12,0-~13,95 dark vellowish arange 10YR &/6 to wmoderate
vellowlsh brown 10YR 5/4 OCHRE, with schicst

clastej disper=ing to dark yellowi=sh orange I0YR

&/7.

Jc1/13 13.5-15,0 atg above.
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Jc1/119 15.0-16.5 as above.
Jcis15  146.5-18,0 a=s akove.

ictste lg.0-192.0 as akove grading to pale yellowish bBErown 10YR
&/4, very wet at base, about to lo=se sample.

Hole terminated in ochre at "19.5"m., (A calibration error adds 0.5 m
to the cample depthe i.e. 12.5m=12.0m true depth.
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Auger Hole JIC 2

Drilled 12/12/89;

L.aunceston.
depth 19.0m.

Sample

Je2/1

JCcz2/3
Jc2s/4
JC2s5
Jc276
JCc2:s7

jczs8

JC2s9

jcz2s10

Joc2711

jcz/12

JC2/13

Jcz2/14

From- to

D,.0- 1.0
1,20- 2.3
2.5- 4.0
4.0- 5.5
5.39- 7.0
7.0- 8.5
8.5-10.0

11.5-13.0

13.0-14.5

14.5-14,0

17.5-18.9

1g.9-19.0

117

Prillers T. Lodge, J. Wallker: Stacpoole's,
Logged by H. Shannon and M. Mhitty (2.5-14.%). Tatal
Location 344616.20mE, D29400456.21mM; RL 187.,.04m.

Decscription

CLAY/QOCHRE with =o0ft weathered greenschist
clasts, vellowish brown, 10YR &74,

CLAY/OCHRE; moderate yellowish Erovn 10¥YR 574,
na record

no recor’d

red brown lpnpose dry clay running to red OCHRE.
red OCHRE, 10R 3747

red OCHRE, 10R 3/4 dark reddish Erown.

OCHRE, friable, moderate vellowicsh brown 10YR
5/4,

0OCHRE, friakle, dark vellowlish Erown 10YR 474,

OCHRE, wet dark vellowish orange, 10YR &74.

OCHRE, =some sandy, moderate vellowizh brown, 12YR

574.

OCHRE, =andy "muddy* vyellowish orange 10YR &./4.

OCHRE, with detectable greenschist clasts,
greyish orange 10YR 774,

OCHRE, dispersing to dark vellowish orange 10YR

&/4 {mass colour moderate yellowieh brown LOYR
5/4) .

greencschist BRECCIA? Chipe of =poft green and
weathered pinkk and brown greenschist.

Hole terminated in breccia? 19.0m.

note:

clay rich transported ochres cammen grading towarde greencschist

treccia.

Relative to the previous hole colours were drat with ambiguous
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Auger Hole JC 3

DPrilled 12712823 DPrillers T. Lodge, J. Walker! Stacpoole’s,
Launceston. Logged by H. Shannon. Total depth 19.0m. Location
346611.294mE, S40044C.25mNf RL 186.65m.

Sample From- to Descriptian

JC3/1 0.0- 1.0 weathered GREEMSCHIST (bEoulder?) orange to
brown.

JCIs2 1.0- 2.5 CLAY/OCHRE; dark vellowish orange 10YR &77

i8

|
i

mottled with iIluvial clay, very pale orange 10YR
8/2. The samplée disperses to a kbrighter vellowith

orange 10YR &/8.

JC3r3 2.5- 3.5 CLAY/DCHRE; dar¥: yellowizsh orange 10YR &6/6&.
4.0 BRECCIA, weathered greencschist claste in

clay/ochre matrixj mass coloures yellowish Erown
10YR 5/2 wiith minor yellowish orange 10YR &/64.

DPisperses to moderate vellowl=sh bBrown 10YR

JC3/4 4,.0- 5.3 sandy OCHRE, dark vellowi=sh brown 10¥YR 474
OCHRE, vellowish brown 1I0YR 5749 di=spersing
tdrab} dark vellowish orange 10YR 6’/4.

S5/9.

and
to a

JC3/5 5.5~ 2.0 OCHRE, with arit; moderate reddish brown 10R 476

grading to moderate brown SYR 3/4.

JC3/6 2.0- 8.5 OCHRE, with wieathered greenschicst clasts, crumkly

samplej dark reddish brown 10R 3/4,

JC3I3r? 8.5-10.0 OCHRE, grevyicsh brown SYR 4/2.

ici/8 10.0-11.5 DEHRE, crumbly samples very dark red 3R 2/4,

JC3r9 11.5-13.0 DCHRE, very dark greyish red 3R 3’2 dispersing to
grevish red SR 4/2; towards base wet sample

mottled with pale reddish bErown 10R S5/4.

JC3/10 13.0-15.3 OCHRE, grevish brown, 3YR 3/2 {chocolate);

at

tase bpulder? of weathered greenschist, greyish

red SR 4/2.

JC3/711 15.5-16.5 OCHRE, =ome hard drilling, flimopite =zeam?
recovered); greyis=sh red SR 472,

clasts

IC3r12 16.5-172.0 OCHRE with =zome =schiest clastsy dusky red SR 474

grading to moderate red SR 4/4 at base.
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IC3I/13 17.0-18,

JE3/14 18B.0-18.

Hole terminated

123119

119

o OCHRE, (hard drilling! moderate reddicsh trown 19R
474).,
g OCHRE {(hard drilling! grevish bErown SYR 3/2.

in limonite cemented ochre at 18.8m.



=

-
e
-

Auger Hole JC 4

Prilled 13712s89%

1260

i Prillers T. Lodge, J. Walker: Stacpoole's,

t.aunceston. Logged by H. Shannan. Total depth 19.0m. Location
344607, 11mE, S400443,.35mM; RL 184.35m.

Sample Fram- to

Description

Jcarsl 0.0- 1,0 CLAY/OCHRE {drat}! dark vellowish orange 10YR
&lé.
JCc4s2 1.0- 2.5 CLAY/OCHRE, light orange tbtronn BYR 5/67 (brighter

than 10YR 5/& and redder!}.

Jc4s3 2.5- 4.9 BRECCIA, weathered greencschist clacste in
clav/ochre matrix? crumbly =zamples light Brown
SYR 6/4.

jca’q 4.0- 5.2 OCHRE, 1light prange brown BYR &6/6

«5 OCHRE, Erownish oranae 10YR S76.

JCas5 5.5- 6.2 CLAY {weathered greenz=chi=t breccia?), pale

vyellowish bBrown 10YR &6/2

&.2- 6.8 CLAY, ‘weathered greenschicst breccia?), grevicsh

red 10R 472,

Jc4/é6 4.8- 8.9 CLAY/OCHRE, moderate reddicsh braown 10R 4/6.

Jcasz 8,.5-10.

0 CLAY/OCHRE, light brown ?YR 5/6.

Jcars 10.0-11.5 CLAY/OCHRE, moderate brown SYR 4/37?

Jjcarse 11.5-13.0 ciayey OCHRE, moderate Erown SYR 4/4.

JC4s10 13.0-14.93 tclavey) OCHRE, maderate brawn, 3YR 4/4.

Jcastl 14.5-16.C (clayey! OCHRE with roci: chipsi moderate bromn

SYR 4/4.

JIcqr12 14.0-17.5 CLAYSDCHRE with weathered greenz=chist clastej

moderate reddicsh brown 10R 4/6.,

icar13 17.5-19.0 as above?

Hole terminated
detritus.

in ochre reworked and contaminated with gsreenschi=st
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Auger Hole JC 3

Prilled 13/12/8%i DPrillers T. Lodge, J. Halker: Stacpoole’s,
Launceston. Logged by H. Shannon. Total depth 19.0m. Location

J46603.25mE, S400448.12mN5 Rl 184.35m.

Sample From- to Description

JCSs1 0.0~ 1.0 CLAY (drak! darli yellowish orange 10YR &/3.

JCS/2 1.0- 2.5 CLAY/OCHRE, dark vellowish orange 10TYR &/6
grading to pale reddish EBrown 10FR 5/4.

JES/3 2.5- 4.0 CLAY/OCHRE; reddich brown 10R 5/7.

JCS5/74 4.0- 5.5 CLAY OCHRE, reddish brown 10R 4!6.

JCS/5 5.9- 72.¢ CLAY/DCHRE; dark vellawish brawn 10YR 4/2 and

moderate reddicsh brown 10R 4/6.

JCS5/4 7.0- 8.5 CLAY/OCHRE, moderate red SR 4/6 {(masc colour)
dispersing to pale reddiceh trown 10R S5/45 water
struck at base.

Jcs:7 8.3-12.0 sloppy CLAY/OCHRE, reddish Brown 10R 476,
JCSr74 8.5-10.0 achre matrix BRECCIA, weathered greencstchicst
clasts to 3cm in clayvey ochrej moderate red SR

4/6.

JCS/7B 8,%-10.0 pochre matrix BRECCIA a5 atove; light Erown 5YR
S/6.

Hole terminated in a karst breccia of ochre much contaminated with
greenschicst detritus,

AN
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Auger Hole JC &

Drilled 13/12/8%5 Drillers T. Lodge, J. Walker: Stacpootle*s,
Launceston. Logg3ed by H. Shannon. Total depth 1%9.0m. Location

346631, 22nE, S400439,42mM; Rl 187.84m.

Sample Frawm- to Decscription
c.0- 1.0 difty SAMND and clay kinder, no sample.

JC&/1 1.0- 2.9 clean white SAMD, fine with spme grit; =some
contamination.

JC&/72 2.5- 4.0 fine SAMDS dark brown to brownish black {(peat
stalned!}.
JCor3 4.0- 5.2 weathered GREEMSCHIST boulders? (chips and pulp?

dusky vellow SY &/4 to liaght grey M 7.

5.2- 5.5 greenschist BRECCIA; =oft schist clasts in peat
stained mud/sand matrix, brownish dark grey STYR

371,

JC&/4 5.%9- 4.9 greenschist BRECCIA, fine grained, pale vellowish
brown 10YR &/2 clayey matrix.
&.3- 2.0 greenschist BRECCIA5; schist claste in clay
matrix, light bluish grey 5B 8/1.

JC&/5 7.0- 8.5 greenschist BRECCIA, =mall clast=; greenish grey
56Y &/1, grevyish prange 10YR 7/4 at base.

JC&/6 8.5-10.,0 greenschist BRECCIA and bouldersi recovered
clacts up to 4cmi moderate vellowieh brown 10YR
S/49 9grading to (drab! dark yellowicsh prange 10YR
&6/5 at base.

JC&S7 10.0-11.5 OCHRE and clavey ochre matrix greenschist
BRECCIA; arange vellaw 2Y &/7, only maderate
pigmenting power.

JCa/ss 11,.5-13.0 gritty DCHRE, grading to ochre matrix BRECCIA
Eright prange vyellow 2Y &/8, only mpoderate
pigmentina pawer. At base change to SAMD with
peat staining light browni=sh grey SYR &1 to
braownish grey 3YR 3/1.

JCas9 13.0-149.5 gritty reworked OCHRE, with occa=ional
greenschist clasts and some limonite veln
material {(dark, soft) bright orange vellow 2Y
al’B.
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JCa/10 14,.5-14.0 pebbly OCHRE 9rsiding to ochre matrix greenschicst

BRECCIA with claste of soft greencschi=t and hard
indeterminate material ‘{quartz, limonite? peat

Cemented sand? Mass colours dark vellowish orange
10YR &/7 grading to moderate vyellowish brown SYR
5/4 but dispersing to orange vellow 2Y &/8.

JC&a/11 16.0-12.5 greenschist BRECCIA with peat stained muddy =and
matrix,

Jcaesr2 17.5-19.0 greenzchist BRECCIA as above.
Hole termipnated in naon-ochre beaﬁing organic sinkhole 4ill sediments

after penetrating blocks aof ochre and reworked achre/greenschist
breccia.



7 S MR G Sy S G N S an G = e

M‘
.
o
{ b

Auger Hole JC 7
Prilled (412895 DPriller=e T. Lodge, J. Yalker: Stacpoble’s,

Launceston. Logged by H., Shannon. Total depth 19,2m. Locatiaon
I46628.83ImE, 54070434449, 3%mM; RL 187, 3&m.

Sample From- to Dezcriptiaon

D
el
1
-

)

. L muddy SAND 2nd CLAY? f{discarded by drillers?.

R | 1,0- 2.2 wet OCHRE, drak orange vellow, 2Y S/57
2.2- 2.9 OCHRE as atkowve, dark vellowish orange 1OYR &676.
22 2.5- 3.8 mottled OCHRE, mostly dartk vellowish orange 10YR
6/&,
2.8- 4.0 veathered SREEMSCHIST (tloci:?!, wvellomnish orange
1oyR 74,
jem ey q4,0- 35,3 greenz=chist BRECCIA with CLAY/OCHRE matrix;
matrix darlk vellowich orange 10YR &/8 to kright
vellowich orzange 8YR &/8
5.3~ S.5 greencchicst BRECCIA with CLAY/DCHPE matrix;
matrix darlz yellowizh orange 10YR 676,
Jo7/q 5.5~ 6.0 areenschict BRECZIA with TLAY/OCHRE matrixs
matrix dari: wellowish pbrange 10YR &°6.
25 a.2- 7.9 OCHRE, 4rab wellowieh orange 12YR 577,
Jc2rg ?,0- 8.5 OCHRE, vellownish orange 12YR &6/7,
Jorr? 8.5-10.0 OCHRE, grading to ochre matrix BRECCIN? f‘sparce

eplid lumpe! »rellowish orange to wellowish Broun
107R S76-6/6-677.

) Faln =" i, 0-11.5 OfHRE 3nd BRETCIA a= above, =ome wery aritty. At
the baze the =gample is wet and chows 3 briahter
dispercsed tolouri bEright yellowish brange [OYVR
6789, .

Jore 11,5-13.2 reworked OCHRE with minor schict claste f(csample
loct at first then retrieved with the nexzt one
dpun?!, dicperced c¢olour a darifier yellowish oraniae
10YR S5/7,

e 13,0-159.5 OCHRE with minor schist and OCHRE chowing cleated
fracture, i.e. derived from a piece of majnesite
rock directiyy disperced colour 10YR S/7 but a
little darker than zbove.
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Jo71 1%.5-17.,0 OCHRE a=s abavei 1207YR 522 pr a little lighter.

o312 17.0-19,0 a=s akbove.

Hole terwminated in sinlihole fill of bochre reworked and contaminated
Hwith areenczchict detritus, but including blocks originally magnec=site
toulders.
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Auger Hole ]JC 8

Prilled 14/12/8%9; Irillers T. Lodge, I. Walker: Stacpoole’s,

lLaunce=staon.,
3464525.42mE,

Sample

Jcg’1

icg 4

1c8s/5

Ic8/6

Jjcgrs”?

ijcerss

jcare

Icsrs1l

Fram- tao

.- 1.0

1.29- 2.5
2.5- 4.0
4,.0- 5.5
5.5- 6.5
6.5- 7.0
7.0- 8.5
8.5-12.,¢
10,0-11.5
11.5-13.2
13.0-14.,5
14.5-16.7

Logycu =, 41 ~wuannon. Total depth 17.0m, Locatian
5400448, 44wk RL 187.25m.

Description
mueddy SAND and CLAY? fdiecarded bty drillercs}.,

green=chict BRECCIA and SOIL drabk vellowich
prange 10YR Sf4.

sandy OGCHRE, vellowicsh arangce 10YR 607,

OCHRE and greencschist BRECTIA with clay/ochre
matrix; matrix moderate wellowich brownn 10YR
5/9.

greenschist BRECCIA with clav/ochre matrix, =mall
clactes onlyy matrix vellowish arange 19YR 274,

revoriked OCHRE, pinitish orange kroun 2ZYR &§75.

greenschi=st BRECCIA with clay daminant clay’/achre
matrixi reddich browun 3YR &6,

clav/ochre wmatrix BRECCIA arading ta O0OCHEE, =mall
greenschi=zst claste;] moderate vellowish Brown 12YR
S/4. At bace minor white clay and OCHRE, brishter
vyellowish Erowun 10YR S5/7.

ochre matriy BRECTCIA grading to repnoriited OCHRE,
minor claste only including come limonite;
brighter vellaowich broun 12YR 577,

fater struck) OCHRE with relict bEedding after

magnecsite rack, and “cleat® {a distinctive torn
surface feature'; kright vellowish orange 12YFR

&8,

greenschicst BRECCIA with ochre matring vellowish
arange 10YR &/7.

greenschist BRECCIA with clay’ochre matrix (clay
dowminant)i: dark vellowish oranse 10YR &/é&
tdrab?,

20
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jces12 16.0-17.5 greenschist BRECCIA with clay/sand matrix;
incressing peat stain toward=s basej light Erown
SYR 4/4 to brownitsh grey SYR X/1.

Hole terminated in organic phaze ot a complex sinkhole filil which
aleo contains cchre reworked and contaminated with greenschist
detritus, and a2 large included block of ochre originzlly a magnesite

boulder,



Auger hole JC 2.

-Prilled 14/2/92 commencing 7.43am by T.
Launceston. Logged by H. Shannon.

3456651.83nE, 5400429, 25mN;

Sample

JC9FI
Jeoersz2
Joos

JC

JCP/S

JIC?/6

Icery
Ice/8
IC9/9

[
Jce/10
I Icoril
lacw 12
et
Jjc%s14
[

JCP/15

JC9s16

From—- to

c.0- 1.0

1.0- 2.5

10.0-11.95

11.5-13.0

13.0-14.0

14.,0-15.0

15.0-16.0

14.0-17.0

17.0-18.0

18,0-12.0

1. 0-20.0

128

Lodge, R. DRean,
depth 27 metres,

Stacpoole's
Total Location

RL 1?1.&im.
Dezcriptian.

+ine SAMD with angular quartz gravel, clasts

S5%; pale yellowiszh brown LOYR &/2.

SANT with quartz gravel (zpongy quartz mainly?
25%1 pale orange 19YR 874.

SAND with guartz gravel 5S0%;
brown 10YR 472,

dark vellowicsh

as abbwves pale yellaowish Erowun 10YR &/2.

fine SAND with gquartz graveli pale aorange 10YR
272 to 1CYR 8r2.

fine SAND; pale vellawish arey S5Y 8/2 to white

M 2, At bace peaty SAND] dark yellawish Erown
10¥YR 4/2.
peaty SAND; brownish black (OYR 2/2.

peaty SAMND; dusky yellowish brown 10YR 272,

trownish Elack 10YR 2/1.

peaty SAMD, sloppys;

as above, ppoor recovery awing to water

as akove

as above

greenschist BRECCIA in clay matrix, claste to
0,%cm, 30%§ matrix olive grey B8Y 35/1, clacste
are chlorite =chiet, greenizh grey 58Y &6'1.

greenechist BRECCIA in clay matrix {clasts
=zoft, bkecoming clay!i olive grey 3Y S5/1.
clive grey

as abave with isnlated hard clastej

SY 571,

chlorite =schist BRECCIA with matriy of clay
grading to schist pulp; dark greenish blue
grey; 106G 4/17



JC?717

JC?/18

IC9/19

JCPr20

JCces21

JCP/22

End hole.

20.0~21.¢0

21.0~-22.0

22.0-23.5

23,5-25.0

235.0-26.9

24.9-27.9

RS
&0
G
-y
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a3z above, over wore palymictic greenschicst
BRECCIA which includes some weathered
gareenstchicst and “achre” glasts in clay matrixg
olive Black oY 271,

greenschist BRECCIA in tlay matrixj greyicsh
erawn 1OYR Sr2.

greenschist BRECCIA in clay matrix, clasts to
lcm, 50%, =zome klocks of clay, olive trown 5Y
4/3

greenschicst BRECCIA including a block of grey
greenschist breccia and clay with clasts which
grades towards clav/ochre, light olive Erown 5Y
5/4 and traces dusky vellow 5Y &/74

no recovery, peat? =oft ochre?
*decomposed MAGMESITE silt and MAGMESITE chips

with peaty clayfochrej olive greyr SY 471 olive
black 3Y 2/1 and yellawizsh grey SY 7/2.

&



Auger hole JC 190.

19249

Fe 0l 2 wp
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Brilled 14/2/90 commencing 3.20pm by T. Loidge and R. Dean,
Stacpoole’'s Launceston. Loggwu uy H. Shanneon. Total depth 22 metres.

tocation 34663%7.97mE,

Sample
Joi0/1

JC10/2

ICT10/3.1

2

JC10/4

JC10/5.1

.2

JC10s6.1

JC10/7.1

JCcio/8.1

From- to

.0~ 1.0

1.0- 2.5
2.5- 3.8
3.8- 4.0
4.0- 5.5
5.5- 4.5
&4.5- 2.0
Z2.0- 8.0
g.0- 8.5
8.3- 2.0
2.0- 2.5
2.5-10.0
io.0-11.0
11.0-11.5

400432, 02mNs RL 1920, 5%m.
Descriptian.
SAMD; pinkish grey 10YR 8/1.

SAMD; vellowish grey 3Y 8/1 to white N 9,
sparse Quartz granules.

SAMD; vellowish grey 3Y 2/2.

SAND, variable coloursi grevish orange 10YR
744, very pale prange 12YR 872, vellowish grey
SrY /2.

SAND with grawvel, clasts 20% and clay binder,
pale vellowish brown 10YR 7/2 over SAMD
vellowich grey BY 72 and orange 10YR 7’75,

SANDS pale vellow 3Y 2/4,

peaty SANDS black N 1 and pzle vellowish brown
10YR 6/2 over CLAYS light brown SYR &/4,

peaty SAND with quartz grawvel clastes, angular
spongy quartz to lcm 20%, grading to PEAT.

peaty SAMP with clasts 10% as above; brown YR
4/2 to black N 1.

as abave.

peaty SAND with greentschist clasts 30%;
chlorite schist mainly, some quartzi 10¥YR 272
to 10YR aq/2.

peaty SAND with clasts ac above aver
greenschist BRECCIA with clay/pulp matrixj
grevizh yellow green 56Y &/72.

greenschistfquartz BRECCIA with £lay matrixjg
dark grevish brown 19YR 472 clasts 40% to lcm.,
+resh chlorite =chiet claste,

ac above with minor =oft greenschist BRECCIA,
small claste, (all green!, clav/pulp matrix;
greenicsh grey 195Y &/1 and pale brown 10YR &/3,
poesikbly including blocks.



JC10/9

JCLo/10

JC10/11

JCcior12

JCI10/1L3

JC10/19

JC10/13

IcCior1s

Jjeinrnz

ICios1ig

Rode troke - hole akandoned. A lilkely cause s

mzgqnecite the auger and cauced the breakage.

11.5-13%.0

o

13.0-14,.0

14,0-15.0C

15.0-14.0

t6.0-12.0

17.0-18.0

1g.0-12.¢

*hooked®
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greenschist BRECCIA with clay/pulp matrix;
vyellowish grey S5Y 2/2 tp p3ale olive 10Y &2
over greencschist BRECCIA with peat, cswampy
emell; grey bBrown 10YR S/2 to 10YR 573 with
emears of peaty very dark brown 1OYR 2/2.

peaty clay matrix greenschi=st BRECCIA a=s akove
with =loppy peaty CLAY§ dark brown 1O¥YR 373,

greencschist BRECCIA with peaty clay matrix
grading to CLAY with greenschist clasts; darl

Erown 10YR 3/3.

muddy coarse SAND, areenschist/quartz with
peaty clay tinder. (Inferred - sample lost then
picked up on following run?.

peaty clay matriz greenschist BRECCIA, fresh
greenschist and quartz clasts§i dark brown 10YR

3/2.
ac above.

csample lost - then salvaged on next run -
sloppy ULAT/PEAT with claste 30%) 10YR 3/2.

clayey PEAT uith few clastesi d4ark brown grey
SYR 371.

PEAT with greenschist claste and magnecite;
black M 1 to brownicsh black SYR 271, claets

30%.

PEAT with magnezite and minor greenschist
clasts 15%; brownish black SYR Z2/1, end
material bituminus PEAT with sticky grease 1lke

texture, "tarrvy".

that boulder of



132

Auger hole JC 11.

Prilled 12/2/90 commencing 2.30pm. Driller T. Lodge and R. PLeszn,
Stacpoole’s Launcestonr. coeggeua DY H, Shannan. Total depth 11.5
metrec, Location 346674.%0mE, 5400416.466mM; RL 193.33m.

Sample From- to Description

JCi11/1 o,0- 1.0 CLAY with i=olated clasts mostly quartzi light
brownieh grey 3YR &/1.

1ci1/72 1.0- 2.5 laminated CLAY with quartz and greenschist
claste and CLAY with trace= of peat stainj
greyish orange 10YR 7/4, pale brown YR 5/72.

JC11/3 2.5- 4.0 peaty CLAY with claste of chlorite schist to
C.5cm, 30%; EkErownish grey SYR 471.

iCi11/4 4.0- 5.3 peaty CLAY, somewhat sandy with few larger
clastsi greyish bBrown 10YR 5/2, over peaty SAND,
wet, dusky brown 7YR 2/2.

JC11/5 5.5- 7.0 sandy CLAY 9rading to sandy peaty CLAY; light
brown 8YR &/4 to brown 8YR 4/2; over CLAY/PULP
with greenschist clasts, greyish yellow green
88y S5/2,

JC11/76 Z.0- 8.5 peaty CLAY with greenschist clasts; grevish
brown 10YR 5/2 over GREENSCHIST f(chip=s of
chlorite schist in pulpl!i grevisgh green 106Y
&/21 possibly areenschist breccia.

IC1157 8.5-10.0 az abtove but with more variable clasts, mostly
actinolite schist but =zome gquartz and white clay
~ s0ft drilling - more likely to ke a
greenschist breccia with pulp matrix, but could
Ee just =nftened actinolite schist ground ups
greyish areen 36 &6/2 ta 10GY 5/2.

jci1/8 1c.0-11.3 greenschist BRECCIA in pulp matrixj dushky vellow
green 5G6Y 5/2.

End hole.



!
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Auger hole IC 12.

Prilled 22:2:90 Commencing 11.003am. Priller T. Lodge and R. Lean,
Stacpoole’s taunceston. Logged by H. Shannon. Total depth 14.5
metres. Location 34666%.%7mE, 5400423.83mN; RL 193.77m,

Sample From- to De=zcripntion

JCc12/1 o2,0- 1.0 CLAY with "mica® and "micaceou=s” {(altered
chlorite?) clastei pale brown SYR &/2.

JCc12/2 1.0- 2.5 CLAY as above over white SANMD; M 2, with quartz
clast=s to O.S5cm.

Jci1z2s3 2.5~ 4.0 CLAY with quartz clastsi pale vellowish brown
10YR &6/2 and minar dark vyellowish brown 10YR
qr2.

Jci2rs4 q,.0- 5.5 peaty {(bituminocu=s?! CLAY with clasts; dusky

vellowieh brown 10YR 4/2, and minar CLAY with
clasts, pale vyellowicsh brown 10YR &/2.

ICL2/5 5.5- 2.0 peaty/bjituminous, silty CLAY with quartz claste;
darlk Erown YR 372,

JC1274 7.0- 8.3 quartzsgreenschiet BRECCIA] clasts 30%, in peaty
BEituminous clay matrixi dark bBrown YR 32 to
pale vellowish brown 10YR &/2.

Joc1z2:s2 8.5-10.0 CLAY with isolated quartz clasts to Q.S5cm, 15%;
greyish brown to ?YR 4/2. Trace of bituminous

aodour pnly.

Jciz2rs8 10.0-11.5 bpituminous PEAT with =sand? 20%, and guartz
clasts S%; brownish bBlack SYR 2/1.

JCci12/79 11.5-13.0 sandy bituminous PEAT, strong bitumen esmall;
black ¥ L.

JCi12/,10 13,.0-14.5 as above.

Hale very tight giving problems drilling - hole atandoned.
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Auger hole JA 1.
Prilled 2371790 commencing 8.5%2am by T. Lodge, Stacpoole‘s

Launcecton. Logged by M., Whitty and H. Shannon {(7.0-19.0}). Total
depth 23.5 metres., Locatipn 348595.30mE, 5400423.17mM; RL 172.82m.

Sample From- to Description.

JAY 1 o,0- 1.0 CLAY/OCHRE, with sparse clasts of quartz;
vellowieh broun 1Y 5/4,

JA12 1.0- 2.5 clay matri»x BRECCIA, +riakle, clasts to lcm,
20% clasts] olive brown 2Y 314,

JAL/3 2.9- 4.0 clay matrix BRECCIA as abtove, less friable,
clazt=s more frequent and smalleri olive Erown
2Y 574,

JALZ4 4.0- 5.5 CLAY/OCHRE with angular clasts of mudstone-like

weathered greencschist evenly ditsetributeds
reddish bBrowin SYR 574,

JA1/5 5.5- 7.0 CLAY/OCHRE az above with clasts 10%7 vellowish
brown 1CYR 5/6.

JAl/& 2.0- 8.9 rewor-ked OCHRE with small claste (to Zmml}
approx 3%; strong kErown 8YR 5/49,

JALL? 8.5-10.0 reviortted OCHRE a= abovej strong braown B8YR 5/4.
JalL/g 10,0-11.5 reworked ochre as abtove; orange 4YR S/6.
JA1/9 11.5-13.0 greenschi=st BRECZIA with ochre matrix, clasts

{to P.Scm}!, 3I0%; mpoderate reddish EBErown 10YR
4/4 dispersing to orange 3YR 5/8. At base
change to yellowicsh btrown 10YR S5/54.

Ja1z710 13.0-14.5 reviorked OCHRE with greenzchist claste {to
0.5cm}, 10%; strong orange 8YR S5/8, came
digpersed tolour.

JAL Y11 14.5-148.0 reworked OCHRE with greenschist clastes {to
0.%cm), 15% light brawn S3YP 3/& dispersing to
YR S5/8.

JALs12 1&6.0-172.5 rewprked OCHRE acs zbove, clasts 5% orange

brown BYR %57/4 disperesing to @YR 5/8 then 9YRE
6/8 (strong yellowish orange!.



nr/13

Jal/14

JALI1S

JAL1/14

End Hole.

12.5-19.0

20,5-22.0

22.0-23.5
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revorkets OCHRE with greencschitt clasts !to
.Scm}, 10%5 dark wyellowish orange L1CYR 677
dispersing to 10YR &/8.

reworked OCHRE +$ree of clastz, greenschist
appearance. Light olive brown 5Y 5/4.

GREEMSTHIST, moderate olive bErown 3Y 4/4,

GREENSCHIST acs above.

12:

13

U
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‘Auger hole ja o

Prilled 25/1/92 commencing 3pm by T. Loidge, Stacpoole's Launceston.
Logged by H. Shannon/M. Whitty. Total depth 22 metres=. Location
345378, 96mE; S4C004346.80mN; RL 171, 40m,.

Sample From- to Description.

JARS1 n,- 1,0 reworked OCHRE grading to greenschist breccias
moderate reddicsh brown 2YR S5/4. The claste
areocft angular guartz with wvweathered greencschist

I0%.

JAZ2/2 1.0~ 2,9 reworked OCHRE with =mall veathered greencschist
clasts 19%, mpoicsti moderate reddicsh brown 2YR
4:/4,

JA2/3 2.%5- 9.0 as above 2YR 44,

Ja2i/4a q.0- 5,5 rewarlked OCHRE, 5% claste, wmore moist, now

brighter red 10R 3/4 i{dark red).
JAZ!S 5.5- 2.0 as abtove, 10% clastej] 2YR 3578 (Brownich red!}.

JAZ2/4 7.0- 8.5 below water table, sloppy OCZHRE with 10% clasts
to 2.5cm, =strong light Erown 3YR 5/7.

JA2/7 8.3-10.0Q as above,.

Q

-11.5 rewbrked QOCHRE, clastes 5% of the ususl rock
type=zi moderate reddi=sh brown? 10R 4/6.

JAZ/8 10,

JazZ/@ 11.5-13.0 reworked OCHRE, btecoming drier and showing
' bands of vellow and red; overall reddi=sh brown
2YR 474 Hdispersing to SYR 4/6.

JA2/10 13.0-14.95 reworked OCHRE grading to clav/ochre matrix
greenschist BRECCIA} clastes to O.5cm, 20%%
mostly weathered greencchicst with minor frecsh
greenschist. There are 2 colour phases in
tand=s; daminantly vellowish orange 8YR &/6 and
al=o reddish kEronn 3YR 5/6. The phacse=s +ollow
bedding but are a mottling.

JAZ/11 14.5-16.7 rewartied OCHRE as atove, vyellow and red phase=.
At base reworked ochre, clastes 5%; dull orange

8YR &/4, traces of tedding.

JAZ2/712 14.0-17.5 reworked OCHRE with clasts 3% light brawn SYR
Sra.

o 1 2 3 1*3 G



JAZ1L3

FJA2/119

JAZ/ 1S

End Hele,

12.5-192.0

19.0-20.5

20.%5-21.,9
21.9-22.0

123137
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CLAY/OCHRE, btedding visiblet 1lght brown 5YR
5/6.

revorked OCHRE] moderate reddi=sh orange 4YR
S/6.

CLAY/0OCHRE; l1iaht browun 3SYR &6/6.

CLAY with blurred stratification and =mall
clast breccia teds) (claste N.£-90,.5cm of
weathered schist}j pale brown SYR &/3.



Auger hale JA 3.

138

Prilled 2&674/90 commencing ?.50am Ly T. Lodge, Stacpoole’s
Logged by H. Shannon. Total depth 28 metres. Location

Launceston.
334578, P&mE,

Sample

JA3 1

JAS/2

JA3’3.1

JA3/4

JA3/S. 1

JA3’&

JA3/I7.1

IAS/B. 1

From- to
o,0- 1.0
1.0- 2.3
2.5- 3.3
3.3- 4,0
4.0- 85,5
5.5- 4.2
6.2- 2.0
7.0- 8.5
8.5- 9.2
9.2-10.0
10.,0-10.3
10,3-11.0
1t.0-11.5

34004356.80mN; RL 171.&0n.

Description.

greenschist BRECCIA with clay matrix, schicst
claste to 1lem, 40%, matrixi dull vellowi=h
orange 8YR 674,

greenschist BRECCIA with clav/ochre matrix
grading to revorlked OCHRE with cla=sts as ztove,
20%5 brownicsh red 4YR S5/&.

reworked OCHRE, clasts 10% (up to lem}i light
braown SYR 3/6.

reworkted OCHRE with c£claste of greenschist and
guartz to Zcm, 10%§ orange brown 8YR 5/6.

revorked OCHRE with few clastsi light browmn 6YR
5/4. At base, change to vyellowish brawn YR

S/7.

reworked OCHRE as atcove, claste 5% light bErown
8YR S5/6.

as atove; yellowish bBrown 2YR 5/6 dispersing to
10YR &/6, dari yellowish prange.

reworked OGCHRE with Emall greenschist clasts 5%
and some larger greencschict clasts (discoidal
shape; poarly rounded!i light Erown ?YR 573,

reworliied OCHRE with mzll clasts 10%, dicsperses
to BErownish orange 8 YR &77

reviarikked OCHRE with clasts, diesperses ta strong
light Erown 5YR 5./8.

greentschist BRRECCIA with clayv/ochre matrix,
alternating bEande and bBlotches red 2YR 476 and
vellowicsh orange 10YR 7/4% clasts 40%.
rewarked OCHRE with guartz and greenschist
claste, oranae ?YR &/6.

reworked OCHRE, clasts 19%; mottled brown 2?YR
S/4 and orange 8YR 7/7, disperses ta BYR S5/7.

e



JA3/?

JAZ /10

JA3/11

1

JA3/12

JA3Z13

JAZ 14

JA3/1S

JA3’16

JA3/17

JA3s18

JA3/19

JA3 /20

In3/21

JA3 /22

JAZ 23

11.5-12.5

12.5-13.5

13.5-14.5

14.5-15.5

15.959-16.5

16.5-17.5

17.5-18.5

18.5-192.5

19.5-20.0
20.0-20.5

20,5-21.%5

21,5-22.5

22.5-23.5

23.5-24.5

24,5-25.5

23.5-26.5

123139
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at top, greenschist BRECTIA, c.f. 10,0-10.3
interval, then reworked OCHRE with clasts 0%,
fairly large (up tao 2cm)y dark reddi=sh brown

- SYR 476 dicspersing to SYR S/7.

reviorked QOCHRE with sparse larger claste (tO
2cm! B9%; reddish brawn 39YR 4/5.

revarl:ed OCHRE and clasts as above, mass calpur
reddish brown SYR 474 disper=zing to kErownish
orange 3YR S/7.

reworked OCHRE with =mall clasts, strong brown
SYR 476,

as above, strong Erown STYR 4/6 dispersing to
SYR 5/7.

as akove &6YR 5746 dicspersing to ?PYR 5/4.

as abtaove (same s=ample loss) =mall talc clasts
apparent.

as above.

as above.

banded CLAY QCHRE, mostly red SR 3/7 and
vellowish arange 10YR &/7 with moderate
vellowish brovwn 10YR 574 and grevicsh orange
I0YR 774, all soft but some clasts apparent
{but poegsibly a relict bedrock texture)
disperses tg moderate reddish brown 10R 474,

reworked OCHRE with 25% small clasts including

quartz greensrchist and talci light EBrown ?YR
S5/6 dispersing to ?YR &/2.

as above.

rewarked OCHRE with clasts to 0.7cm, 10%§
moderate red SR 476 to moderate reddish brawn
12R 4/8 dicsperseing to 3YR 4/&6 brownish red.
poor =zample, some contamination.

as 3kove.

reworked OCHRE with greenschist clasts to lem,
10%3% colour as abaove.
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JA3/24 2&6.5-27.5 rewnrked DOCHRE as abave.
272.5-27.8 reworked GCHRE; moderate red B8R 574,
27.8-28.0 CLAY/OCHRE; wmoderate yellowish brown 10YR 5/4
grading to 9reencschist BRECCIA with clay
matrixj pale vellaw brown 8YR 2/2,

Mote: all the reworked ochres are a kit clayey.

End Hole.
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Auger hole JA 4.

Prilled 3171/9C commencing 9.10am. Drillers T. Lodge and R. DPean,
Stacpoole’'s Launceston. Logged by H. Shannon. Total depth 146 metres.
Location 3445&3.10mE, 54004%Z,23mN; RL 169.54m.

Sample From- to Dezcription
JAq /1 .0~ 1.0 CLAY/OCHRE with clasts top 2.3%cm, 13%1 vYellowicsh
brown 10YR 5/6.

JA4 72 1.0~ 2.5 reworied OCHRE, clasts 3% emall onlyi =trong
: orange vyellow 1QYR &7/10. '

JA4r3 2.9~ 4.0 revworked OCHREE, claste to 1lcm, 20%F strong
orange vellow 10YR &/10.

JA4/49 4,0- 5.5 a=z above.
JA4’S 3.5- 7.0 as akove.
JA4/é 7.0- 8.5 reworked OCHRE, cla=ts 5%; =trong {orange)

vellow 1Y &/10.

JA4/7 g.5-10.0 OCHRE, with relict ex-magnesite texturej strong
(orange) vellow 1Y &/710.

JA4 /8 10.0-11.5 OCHRE a= above.

Jaarse 11.5-13.0 OCHRE, relict ex-magnecite texture, mass colour
light arange brown 10YR &/4 dispersing to 10YR
6/6, darf yellow prange.

JA4/10 13.0-14.95 reworied OCHRE, clasts 10% to lcmi =trong orange
browvin 10YR 5/10.

JA4/11 14.5-146.0 OCHRE, with relict texture from magnesite,
striped mass colours arange yellow 1OYR &6/8,
dultl dark vellow brown 10YR 494/49 dispersing to
etrong orange trown 10YR S5/10, and decompozsed
MAGMNESITE as =iltj pale arange 10YR 7/4.

Hale very tight - akandoned for fear of breakage to the rig.
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Auger hole JA 5.

Prilled 31/1/92C commencing 1.15pm. Drillere T. Lodge and R. Dean,
Stacpoaole’s Launcestan. Laosged by H. Shannan and M. Whitty
{23.5-31.2m). Total depth 31{.0 metre=. Location 34455%9.55mE,
5400481.21lmM; RL 1&48.%94m.

Sample From~ to Description
JAaS/’1 0.0- 1.0 CLAY/OCHRE with greencschist clacst=s to 0.5cm,
20%5 dark vellowish orange 10YR &6/6.

JAS/2 1.0- 2.5 CLAY/OCHRE with greenschist clasts to 0.7cm,
20%3% 7.5YR S5/6 orange bErown.

JADS/3 2.5- 4.0 as above; light brown 3YR 5/6.

JAS/qa 4,.0- 5.5 well bedded CLAY/DCHRE, dispersed colour light
brown SYR 3/6, mass colour varitable, beds show
prominent tolour change, dark red, orange Erown,
orange vellow, light brawns clacsts 5%.

JAS’S 5.95- 7.0 as above.

JAS /& Z7.0- B.5 as akove.

JAS/? 8.5-10.0 well bedded CLAY/OCHRE, clasts 5%} colours
variatle mainly I2R 5/&6 red, disper=ses to red
2.5YR S5/4&.

JaAS/8.1 102.0-10.8 rewarked DCHRE, with few clasts (2%)} light
agrange ?.5YR &’6&.

.2 10.8-11.5 reworked OCHRE as atovej dark yellowish brown
10YR 4/3.

JASD 11.5-13.0 OCHRE, with relict ex-magnesite texture; dark
vellowish brown 10YR 4/3 with patches of arange
yellow, 10YR &6/8, minor bBlack M 1 stripes
comman, disperses to strong dark yellaw brown
1C0YR 4/6.

JAS/10 13.0-14.5 as above.
JAS /11 14,5-16.0 OCHRE, with relict ex-magnesite texture, orange

vyellow 10YR &6/10¢ and dark vellowish brown 10YR
43 dispersing to yellowish bBrown 10YR 576,



R

JAS/12

JAS/13

JAD/14

JAS/1S

JAS/ 16

JASS17

JAS/18.1

.2

JAS/1?

JAS /20

JASr21

Down to +inal auger,

16.0-17.5

17.5-19.0
192.0-20.5
20.%5-22.0
22.0-23.5
23.3-25.0
25.0-25.8
25.8-26.3
26.3-28.0

28.0-29.3

22.5-31.0
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OCHRE as abovej !{orange) vellaw LOYR &/8 with
dark vellowish bBrown I2YR 473, dispersing to
yvyellawish brown 10YR S/6&.

OCHRE as atove, {(more of the dark phase!l,
dispersing ta 10YR 4/4.

OCHRE as akove; vellowish Erown 1COYR 574 and
dark brown 10YR 3/3, dicesper=sing to 1CQYR 4/4.

OCHRE a= akove, =ome contamination.
QOCHRE; vellpopwieh brown 1OYR S5/4, vellawish
orange 10YR &6/8 3and some klack, dispersing to

YR S5/6.

OCHRE with relict ex-~magnecsite texture
dispersing to strong brown ?.3YR 4/4.

as above.

OCHRE, relict ex-magnesite texturej mase Colours
moderate brown ?.3YR 3/4 and 10YR &/7,
dispersing to ?.3YR 4/6 strong brown.

reworked OCHRE; uniform, doubtful clacste trace
only; strong Erown 7.3YR 479,

as abave.

talc schist BRECCIA in clay/pulp matrix, very
pale orange 10QYR 8/2.

no more ochre?, hole ended.
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Auger hole JA §.

Lrilled 5/2/90 commencing 9.02am. DPriliers T, Lodge and R. Pean,
Stacpoole’s (auncestan. Laogged by H, Shannon. Total depth 17.5
metres. Location 3446560.42mE, S5400449.35mN; RL 1&8.75m.

Sample Fram- to Descriptian

JAL ] c.0- 1.0 CLAY/OCHRE grading to clay/ochre matrix BRECCIA
at bacsej Etrong vellow orange 10YR &/8.

JAG/2 1.0~ 2.5 revworked OCHRE with small clast=s to 0.7cm, 10%%
reddish brown 2.5YR 4/4,

JALS3 2.5~ 4,0 reworked OCHRE with claste ac akowve plus one 4dcm
diccoidal clast of haematite; wmoderate reddich
Erown 2.3YR 4/9 dicper=ing to 2.3YR 4/6,
moderate reddish brown clazte greenschist and
gquartz.

reviorked OCHRE, clastz to t.5cwm, 5% reddich
brown 2.5YR 574, over reworked OCHRE with
btedding and decompotsed greencchist clasts to
lcmi moderate reddish brawn 10R 576 dispersing
to 2.5YR S/6.

JA&Z4 q,

L)
]
)]
U

JAG’S 5.9~ 7.0 revorked OCHRE with =mall clasts 5% reddich
trown 3YR S5/&. At base, vellowicsh orange 7.39YR
Y-

JAL/S 2.0- 8.5 reworked OCHRE, =mall clasts (5%, =some beddingjl
vellowish brown 10YR 5/7 to vellowish orange
10YR &/6.

JAGY? 8.95-12.0 reworiied DCHRE, small greenschist clasts (5%,
rough bedding colour changeci reddish brown
2.35YR 5749 to SYR 4/6.

JA&/B 10.0-11.5% reworked OCHRE, =mall greencschicst clasts <5%
uwniform, moderate reddieh brown 10R 4/6.

JAG/ D 11.5~-13.0 revorked OCHRE, greenschigt clasts to lcm, 3%;
pale reddiceh kBrown 2.3YR 5:4.

JA&/10 13.0-14.5 CLAY/OCHRE with =mall g9greencschiet clacsts 10% and
izolated larger clasts including a fragment of a
well rounded quartz cobkble 2cm acroscsi 1ight
brown SYR 5/4.
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JAa&/ 11 14.3-14.0 CLAY/OCHRE as abpve, =ome bedding colour
changej, bErown &YR 5/4, SYR 379 and minor darlt
vellowish orange 10YR &/4.

Ines12 16.0-17.5 CLAY/OCHRE with clasts grading to greencschist
BRECCIA, clasts to lcm up to 20%5 light brouwn
5YR S/4, near bace pyrolucsite?, btande (blacl?
along bedding, colour change, dark brown 5YR
4r3,

Hole ended.
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Auger hole JA 7.

Brilled 5/2/90 commencing Z.30pm. Drillers T. Lodge and R. Dean,
Stacpoole’s Launceston. Logged by H. Shannon and M. Whitty
15.5-156.0). Total depth 14.0 metrec, Location 344564.80mE,
540044%.353mN; RL 122.37m.

Sample From- to Description

JA?/1) 0.0- 1.0 reworked OCHRE, mottled, clacstes 20%1 vellow
orange 10YR &/6 over reddish tErown 2YR 4714,

JAZ /2 1.0- 2.5 reworked OCHRE, claste 15%5 brownicsh red 2.3YR
S5/6,

JAZr3. 1t 2.5- 3.2 reworked OCHRE ag abtoveid Erounish red Z.5YR
S/6.

. 2 3.2- 4.0 greenschi=t BRECCIA with clav/ochre matrixi
yellawish brown 7.5YR4/4.

JAZ/4.1 4.0- 4.8 reworked OCHREochre, with =mall clasts 10%,
greencschist, minor quartz; reddish brown 2.5YR
4/49,

. 2 4.8- 3.5 greenschist BRECCIA with clay matrixj vellowish
brown 7.3YR 4/4,

JAZ/S 5.9~ 7.0 greenschist BRECCIA with clay matrix 40% clastsj
SYR 4/4 moderate brown.

JA?/E 7.0~ 9.9 green=schist BRECCIA clay/ochre matrix,
waterloggedi moderate brown SYR 4/6, bottoming
to harder drier greenschist.

JA?I? B8.5-10.0 OCHRE; light brown ?.8YR &/8, very little =zample
retained due to water.

JAP/8 10.0-11.5 revworked OCHRE, clacstes S%; dark brown ?.3YR
A6,
JAZI9 11.5-13.40 as above bottoming to a tight dry GREEMSCHIST.

JA?/10 13.0-14.5 good clean clast free OCHREj] moderate red SR
4/6.

JAZ/11L 14.5-146.0 greengschist BRECCIA.

Hole abandoned.



ta>

Auger hole HA &.

Prilled 4/2/9C commencing ?.2%am. Driller T. Lodge and R. Iean,
Stacpoole's Launceston, bLogged by M, Whitty. Total depth B.3 metrec.
Location 346537.85mE, S5400354.35wM; RL 170.98m,

Sample Fraom- tao Descriptiohn

HA&G 1 o,0- 1.0 cLAY; dark vellow bBrown 12YR 578,

HAs/2 1.0- 2.5 revwpbrked CLAY/OCHRE, claste 15%; btrown yellow
10YR &78.

HAG /S 2.5- 4.0 OCHRE; darlk red 2.5YR 376 grading to 3 plain red
Z.5YR 4/8 interbedded with vellow CLAY/OCHRE;
10YR 7:8.

HA& /4 4,0~ 5.5 reworked CLAY OCHREi vieallk red IR 4746, clacsts
C10%, wet,

HA&/5 5.5~ 7.0 more friatle CTLAY/OCHRE} reddish yellow 7.5YR
&/8, clasts <20%,

HA& A 2.0~ 8.5 CLAY/OCHRE, no clastsi reddish yellow SYR &/8

very =ticky and great difficulty extracting

avngeres from hole. Hole is collap=sing and having
to redrill baclk thraugh. Na good guzality ochre

to thi= ppoint.

Hole abandoned.

: 123147
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Auger hole HA 7.

Prilled &6/2/%2 zand 7/2/90 commencing 11.3%am and 8.25am. Drillers T.
Lodge and R. DPean, Stacpoole’s Launce=ton. Logged by H. Shannon and

"M, Whitty (0-2,.5m, 25-28m!. Total depth 31.2 metre=s. Locztion

394544, 29mE, S54900353.45mM; RL 172.24m.

Sample From- to Pescriptiaon

HATZ L o.0- 1.0 CLAY/OCHRE, laminated with greenschicst bEreccia;
vellow 10YR 72/8,

HAZ /2 1.0- 2.5 as above.

HAZ ! 2.5- q.0 CLAYSOCHRE with vezthered greenschist clastej
mottlied brownish orange 2.5YR 576 to SYR &/4.

4,0- 4,2 as zkove, not sampled.

HA? /4 4.2- 5.9 reviorked clayey OCHRE with a few =m3all claste
2% vellobwish orange 10YR &6 to 10YR &/8,

HAZ/S.1 5.3—- &.0 reworlked clayey achre as akove} moderate
vellowish bBrown ?YR 574,

.2 G.0- *. 17 revarked clayey OCHRE with clacste 13%; moderate
red 7R 4’6.

HAZ? /& 7.0- 8.5 revworked OCHRE with =mall clacsts, clayey !fdoes
not pigment well! clacgte 5% light Erowun 2.5YR
574 at kbase grades to greencschizst BRECCIA with
clasts to Zcm.

HA7 /2.1 g8.5- .8 reworied =sandy CLAYOCHRE; clacsts 1% ICR 454 -
3YR 4’4 reddicsh brown.

. 2 e.8-10,0 multicoloured weathered GREEMSCHIST smeared with
achres; 8YR &76 vyellowish orange.

HAZ?/Q 10.0-11.5 multicoloured weathered SREEMSCHIST as akove
with a few traces of OCHRE; pale purplich grey
5P &/1, pzle red purple SRP &%, greyish red
purple SRP 472, moderate red SR 4/4. The oChre
phases are darl: vellawish orange 10YR &/6, darl
brovwn 8YR 3/4.



HA?/9,

HAZ /11

HAT 712

HAT /13

HAZ /14

HAZ 715

HAZ 14

1

.1

.1

11.5-12,0

149.0-14.3

14.5-16.0

14.0-12,5

i?7.5-128.0

18.0-19.0

19.0-20.,0

20.0-21.,0

21.0-22.0

22.0-23.

o

o
A o b
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multicoloured GREEMSCHIST a=s above over reworked
CLAYOCHRE vith clasts; mainly =mall ones with
icolated large weathered greencschist clacste;
Erown P.5YR S5/4,

sanhdy CLAY/O0CHRE with abundant =mall talc
schicst/quartz clastej yellowish orange BYR &/64.
compact CLAY/OCHRE with =small clasts; talc
echist, guartz 10% and =ome weathered
greenschist claste; vellowiceh orange 10YR &76,
12YR 7?14, =zedimentary bedding.

CLAY/0OCHRE ats above over CLAY/OCHRE; brownicsh
prange SYR &8 more unifarm, 20% =mz3]] clasts.

crumbly well bedded CLAY/OCHRE with sparse =mall
clastsj red 3YR 3/&6 bBut including a large
toulder of weathered greencschli=st and same
greenschicst breccia fesample in 2 kEages!.

reworked OCHRE and =andy OCHRE with =mall clasts
25%7 light EBrownieh red 10R 5746, gradese to
moderate orange pink 10R 274,

greenschist BRECCIA with clay matrix, large
toulder claste of weathered greenzchi=zt, matrix
clay ingludes 30% clastej quartz, greencschist,
talc and minor vellow ochre.

abundant =mall claste 30%, talc
vellowish oran3e B8YR &/8

reworked OCHRE,
echist, talc, quartz;
to 10YR A/8.

reworked OCHRE with few clasts, =trong yellouwich
orange YR S/10.

revorked OCHRE a= above, rare clacts to 10cm of
fclay matrix! green=chist breccia.

at top, reworked OCHRE{ yellowish brown ?YR 3/8,
0,2cm over greencschiet BRECCIA with clayfochre
matrix grading to clay matrix§ orange browmn B8YR
46/64 to vellowich bBrown 10YR &./4.

CLAY grading to greentchist BRECCIA, =mall
claste 30%; yellowish bBrown LCYR 574
contamination includes yellow and purple
ochres,

49
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HAT 9,

HAZ /11

HA7 /12

HAZ 13

HAZ /14

HAZ /1S

HAZ/16

1

-1

-1

11.5-12.0

12.0-13.0

14.5-1&.90

14.0-12.5

17.5-18.0

19.,0-20,0

20.9-21.0

21.0-22.0

22.0-23.0

1251560
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multicoloured GREEMSCHIST ac= zabove over reworked
CLAY/OCHRE with claste mainly small one=s with
icplated large weathered greencschict clactsjg
bErown 2.5YR 5/4,.

ceandy CLAY/QOCHRE with abkundant £mall talc
schist/quartz claste; vellowicsh arange 8YR &6/4.

compact CLAY/OCHRE with small clasts; talc
echist, quartz (2% and =ome weathered
greenschicst claste; vellowicsh orange 10YR &/6,
1oYR 276, eedimentary tedding,

CLAY/0CHRE as above over CLAY/OCHRE; btrowniesh
orange 5YR &/6 more uniform, 20% small claste.

crumbly well bedded CLAYOCHRE with =parse small
claste; red 3YR 576 bEut including 2 1arge
boulder of weathered greenschist and some
greenschicst bErecciza f(=sample in 2 bags!.

reworked OCHRE and =andy OCHRE with =mall clasts
25%; 1ight trownizh red 1°R 5r6, grades to
moderate orange pinkt 1COR 774,

greenschict BRECCIA with clay msatrix, large
toulder clazts of weathered 9reencschicst, matrix
clay includes 30% clasts; guartz, greenschict,
tale and minor vellow ochre.

reworlted DCHRE, 3abkundant small claste 30%, talc
schigt, talc, guartzi vellowish arange 8YR &/8
to 10YR &78.

reworked OCHRE with few clasts, =trong vellowiceh
orange ?YR 5710,

revworked OCHRE at above, rare clastes to 1C0cm of
{clay matrix}) greenschist treccia.

at top, reworked OCHRE; yellowitsh brown 9YR 5/8,
0.2cm over greencschist BRECCIA with clay/ochre
matrix grading to clay matrixj orange brown B8YR
&/6 to vellowich krown LOYR &/4.

LAY grading to greenschist BRECCIA, =mall
clasts 30%; vellowish brown L2YR 3974
contamination includes yellow and purple
ochrecs.
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HAZ 17 23.0-24.7 reworked OCHRE, few clasts, <5% all <2cmj dull

red 1QR 4s5.

HAZ 718 24,09-23.0 az atove 10R 4/4 dull red dicper=se= to 2YR 476
reddish btrown.

HAPZ19 23.0-26.0 reworked OCHRE, <20% clastsj red 12R 4/4 with
minor tracecs of reddieh vellan 7.%YR &/8, very

wet,

reworlied OCHRE a=s atove.

D

HAZ 20 26.0-27,

27,0-28.¢0¢ revorlied OCHRE ac above becoming more =olid and

HAT 721
grading to vellowish red S5YR S5/6.

HA7? /22 28.0-29.0 rewarked DOCHRE, few clasts; vellowleh orange YR

&ré6.

HAZ 23 29.0-30.0 reviorked OCHRE 3= abovej; vellowitsh oarange 7YR
&/4 dispersing to YR &/8.

HA? 724 30,0-31.0 az above.

Thege ochres appear to be clay rich and dull relative to the best
material.

Hole esnded.
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Auger hole HA 8.

Prilled

151

21290 commencing 11.2Cam. DPrillers T. Lodg9e and R. DRean,

Stacpoole’s Launcecston. Logged by H. Shannon and M. Whitty

120,5-28m? .
5400351 .45mN3

Sample

HAg 1

HAG 2.1

HAS/3.1

2
HAB /4

HAB/S. 1

2

HAB/&. 1

From-

0,0-

to

Total depth 28.2 metresc. Location 3446553, 13mE,
RL 173.9%9m.

Description
gravelly SOIL, not sampled.

reworkeéd clavey OCHRE, few clastes yellauwiesh
orange 10YR &/4 disper=sing to 2Y &/6.

CLAY with {(p=eudo?! wezthered greenschist
texture; vellowish prange 10YR &674.

CLAY grzding to CLAYYOCHRE; vellow 1COYR &/6 and
dark red &R 4/8.

CLAY/OCHRE with decomposed greencchist claste;
red-purple 2R 4/8.

CLAY'OCHRE ac= akove; red-purple 4R 476,
CLAY/OCHRE, a& akovej moderate red SR 474,
CLAYfOCHRE =zt above; reddish Erowun 8R 474,

eloppy reviorked OCHRE] PYR &/8, yellnwishlnrange
dispersing to 12YR &/10f dries to 12YR 2/8.

large clacste of {p=zeudp?} weathered SREEMSCHIST
or laminated clav with zukbordinate OCHRE as
abtove; pale yellowish orange 10YR 8/4.

purple, not sampled, 4R 4/4.

reworked clavey OCHRE, =mall clacsts Z0%,
icolated larger clasts; vellowish prange 10YR
6/&.

rewmorked DCHRE, claste 20%% vellowish orange 9YR
&/8, At the base i a large (O0.1im} clast of
csoftened weathered greenschist.
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HABZ/ 7.

HAB/8

HAB/9
HAS 10D

HAR/ 11
HAB/12

HAB/13

HAB 14
HAB/1%5

HAB/ 16

HAB/ 17

HAB/18

HAB/19

1

-1

8.5~ 2.3

10,.0-10.2

10, 2-11.5

11.5-13.0

13.0-14.,3

14,5-15,0

=

15.0-14.

16.2-146.8

16.8-17.5

172.5-18.5

18.5-19.5

19.,5-20.5

20.5-21.5

21.5-22.5

22,5-23.5
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revorked =loppy OCHRE, claste 20%, including
Epongy quartzj disperese=s to 8YR 578, Erownicsh
orange vellow.

CLAY/QCHRE with lzrge blocks of kedded
clav/ochre with gritty clay ochre matrixj
vellowicsh orange PYR 6./8.

as above, not sampled.

reworlked OCHRE with =mall glaste, 3% {(quart:z
mainly), also isolated blockse of =oftened
greenschist, bedded clav/ochre and ochre with
relict magnecsite texturej disper=ses to 1QOYR &/8,
some =ample lose.

acs above, ?YR &/8.
as abkove.

clayey reworl:ed OCHRE, clasts 0% disperses 2YR
6/8, vellowish orange.

reworked OCHRE, clasts 5%; dicper=ses 2YR &/10,
vellowih orange.

btedded CLAY grading to CLAY OCHRE, contaminated
viith ochre 10YR &/6 to ?YR &/6é.

as atove; red to light Erown 8R 46 to SYR 5/6,
minar clacste.

reworked OCHRES Erown 8YR 576 with minor
claste.

revworked CLAY/OCHRE; light EBrown SYR S/&
rudimentary bedding, =mall clastes <3%.

tedded CLAY/OCHRE as akcove grading to =mall
clact greenschist BRECCIA which 3lso inhcludes
large =oft greenc=chicst clastsi red 3R 4/6.

reworked OCHRE, =mooth and creamlikej red 10R
5/6, ¢{10% rlasts but contaminated with vellowigh
arange ?YR &4/8 from =ide of hole, wet and
sticly.

as above.

as abtove.
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HAB Y20 23.3-24.5

HAB/2Z1 24.3-25.5

HAS /22 25.5-246.5

HAB/23 256.5-28.0

Hole ended.

123154
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az above but now with noticeable air vesiclecs
throughout, clasts (5%,

ac above, auger hac picked wp a clast of =olid
Iimonite rocl: 1iszmeter 1.5cm.

as above but grading to a deeper red 10R 474,
good consicstent clean OCHRE, deep red 1ICR a/6.

Extracting augercs becoming extremely difficult.
Np =ign of hitting tottom as in last hole.
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Auger hole HC 5.

Drilled 13/2/%C commencing 7.4%awm tv T. Lodge and R. Dean,
Stacpoole’s Launcestan. Logged by H. Shannon. Tatal depth 22,0
metres, Location 344531.51lmE, 5400240,37mNji 163.74m.

Sample From—- to Pescriptian.

HES 1 o,0- 1.0 sandy CLAY derived from actinolite schist? with
echict claste? =ome bedding vicsible; dusky
yellow green SGY S/2 with minpor vellowmiceh
orange 10YR &/6.

HCS/2 1.0~ 2.9 greenschist BRECCIA with clay matrix, claste
9C%, mainly =softened actinolite schicsty grewviceh
green 108Y 4/2, =pme larger clasts of =aft
weathered greenschisti pinlki=sh grey 3IYR &/1,
matrix olive brown 2Y 574.

HCS/3 2.5- 4,0 greenschist BRECZIA with clay wmatrix as atbove
and laminated CLAY: olive vellow 2Y &/ ta 2Y
&/4.

HCS/4 4,0- 5.5 greenschist BRECCIA with clayfochre matrix,

clasts 40%5 olive vellow 2Y &77.

HES/S 5.5- 7.0 greentchist BRECCIA as akogve over greencschist

BRECCIA with clay/ochre matrix, harid
greenschist clasts to Zocm 40%; light bErown 2?YR

5/6.

HCS/6 7.0- 8.0 rewor-ked OCHRE with clasts 10%, wet, sample
loe=; 1ight brown 8YR 5/4.

HCS,2 8.0- 9.0 reworked OCHRE with claste 10%; light Browwn 8YR
976, and minor greenschiet BRECCIA with
Claysochre matrix, clasts &0%

HCS/8 2.0-10.0 greenschist BRECCIA with clay/ochre matrix,
clasts ta 2cwm, 42%s light brown 7YR 576,

HES/9 10.0-11.0 renarked OCHRE, clacte to lcm, 15%; light brown
8YR Sr6.

HCS/10 11.0-12.0 CLAY with small claste of greencschict 15%; dulld

yellow 2Y /6.

HCS5:511) 12.0-13.0 £ AY 32 akove grading to greenzchist BRECCIA,
clasts to 2cm, 23%5 dull orange vellow 1Y 774,
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RSBV

HES212
HCS,13

HCS/149

HCS5/15

HECSs16

HCS717

HCS/18

HCSr19

HCS 720

13.0-149.0

14.0-15.n

15.

Q

-1é4.

[n

16.0~-17.0

17.0~-18.0

1g.0-19.0C
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rewarked OCHRE with few clastsi browni=sh orange
YR &/86

ag abpve; 9YR 678 disper=sing to yellpwizh
orahqe ?YR &78.

rewarbked OCHRE with claste pf greenschist and
quartz ta 90,.5cm, 15%i =trong bBrownicesh aorange
PYR 6/7 disperesing to PYR &4/9,

revworked OCHRE with some =stratified reworlied
OCHRE, clasts atc atkovei yellowicsh orange 2YR
&/8 dicpersing to 9YR &/10.

revworked QCHRE as aboves vellowli=h orange
2-10YR &/8 dispersing to 10YR 4/10.

rewarked OCHRE as atove grading to greenschist
BRECCIA with clasts pf soft weathered and hard
fresh greenschist and guartz te 2.7cwm, also
csome ochre clasts with relict textures
vellowish orange 10YR &6/8 disper=sing to 10YR
a7 10,

reworked OCHRE with small clastcs 5%, vellowieh
orange 10YR 4/8 dicepereing to 10YR &/10.

as akbve, <{B% glacsts,
rewnrked OCHRE, =mall clasts to 0.5 cm, Z20%;

vyellowiceh bBrown 10YR S5/6 disper=sing to
vellowish orange 10YR &/6.

Hole terminated owing to prokblems with the rig.
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Auger hole HEZ 1.

123157

156

Prilled 8/2/90 commencing 8.3Cam. DPriller T, Lodge and R. Dean,
Stacpoole’s Launcegton. Logged by H. Shannon and M. Whitty

(14.5-20,5m?},
5400197.33mN;

Sample

Hatrt1

HA1/2

HaL /3

Hal /4

HG1 3

HE1/&

Hal1/s7?

HE1 /8

HEelL /9

H@l1 710

H&1711%

Helst2

From- to

ac.0- (.0
1.0- 2.5
2,9~ 4.0
4.0- 5.9
5.5- 7.0
Z.0- 8.0
B.0- 9.5
?.5-10.3
10.5-11.5
11.5-42.5
12.5-13.5
13.5-14.5

Total depth 20.5 metres. Location 3448534.86mE,
RL 144.23m.

Pescription

SQIL (not =ampled) over CZLAY, vellowicsh bBroun
10YR S5ré.

CLAY and clay matrix green=chiz=st BRECCTIA,
yellowish Erown 2Y &74, light olive 12Y 574 over
muddy SAMD, purplicsh grey 10FB &71.

CLAY and clay matrix greencschist BRECCIA, claets
ta 2ecme, 39%, soft, unoxidizedy dark greenich
grey SGY 471 and Eluish grey SB 5.71.

clay matrix greenschict BRECCIA, clasts to 3cm,
snft greenschi=t but some muddy “sand claste"
‘decomposed s=andstone) and one clast aof ochre
and one rounded quartz pekkleji greyish olive 107
4/2.

{water strucl?, almogt all =ample lost, tracecs
of ochre and quartz claste in MUD a= above.

sloppy MUD SY 574,

saft MUD, olive grey SY 47! with =and clasts
{decompo=ed sandstone! dusky vellow SY /4,

cstiff CLAY grading ta clay matrix BREZCCIA;
quartz and sand claste, aleoc =oft greenschist,
icolated ODonzah type grey =sandstonej medium grey
M S,

greenschigt/quartz/=and clast BRECCTIA as aboves;
dark grey N 3.

CLAY/OCHRE with =mall clast=s S5%f btrown ?,5YR 574
to ?.3YR S5/46.

as atove; browni=sh orange 8YR &6/64.
az abovej; PYR S5/4 over bedded CLAY/OCHRE with

smeared out weathered greenczchist clasts to 3cmi
brownish orange S5YR S5/6.



H21 /13

Hel/14

HR1 715

Ha81716

HR1/17

HR@1/18

£14,5-~15.5

15.5-14.5

16,5-17.5

17.5-18.5

18.5~19.9

19.5-20.5

Hole abandoned.

157

CLAY/DCHRE; wellowish red SYR 576 mixed with
greencschist BRECCIA, small clastes about 30%3
wet, smooth and creamlile.

as above.
as akove.
a= above.

CLAY/0OCHRE =lightly drier and more compact,
claste {30%i reddish brown 2.3YR 4/4.

CLAY/OCHRE now 4drier and tightj reddicsh bErown
2.5YR 474, very diffitcult drilling and =law
penetration. Difficulty inp extracting augere.



158

Auger hole Hg 2.

Prilled 8292 commeéncing 2.45pm. Driller T. Lodge and R. DIean,
Stacpoole's Launceston. Logged by M. VWhitty. Total depth 13.0 wmetres.
Location 3446584.,.99mE, 3400)146.16mN, RL 166.%6m.

Sample From- to Description
H&a2s1 o.0- 1.0 CLAY with green=chi=t BRECCIA,
H&@2/2 1.0- 2.5 OCHRE; good bright brown vellow 10YR ?j colour

too good to match any on colour chart, supported
by green=schist BRECCIA.

HRZ2/3 2.5- 3.5 as above.

H&a2/4 3.5~ 4.0 Clast supported greenschist BRECCIA, clasts
<.%cm; 3Y 4/3.

HE2/4 4.0- 5.5 Clay matrix greenschist BRECCIA with minor
traces of dark brown achre 7.5YR 4/4.

HR2/5 3.%5- 7.0 greenschist BRECCIA, clasts to .75cm with minor
dark brown ochre acs before 7.3YR 4/4.

HRQZ2/& 7.0- 8.5 greencschict BRECCIA, large tlasts to .3cwm, with
white clay matrixj very pale orange I0OYR B/Z2.

H@2/2 8.5-10.0 more pronounced white clay supported BRECCIA
10YR 8/2, eacsy drillinog.

HRe2/s 10,02-311.5 as akove, more sloppy.

HEZ2/9 11.5~-13.¢ as above but into water, little sample retained
on auger.

Hole ended.
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Auger hole HE 3.

Drilled 8/2/90 and 9s2/92 commencing 4.15pm and B8.0%am. Drillers T.
Ladge and R. Dean, Stacpoole’s Lauwnceston. Logged by H. Shannon and
M. Whitty (0.0-2.5m and 13.0-17,0m}. Total depth 17.0 metres.
Location 3446353.16mE, 5400177,04mb; RL 148%.96m.

Sample From- to Pescription
Ha3s 1 0.0- 1.0 CLAY, few clacestes; vellowitsh arange 10YR 7/8.
HR3r2 1.0- 2.5 OCHRE, siuppy with quartz clacsts; =trong vellow

orange not an colour chart 8YR 4/10.

HA3 /3 2.5- 4.¢ revorked OCHRE, =loppy, guartz clastes; =trong
vellow aorange 8YR &/10Q0, some €ample locse.

H&3 74 4.0~ 5.5 OCHRE, =loppy a= atove; strona btrovwnish orange
YR 5/8.

HAQ3/5S 5.9~ 6.0 CLAY with greenschist clasts, vellowish Brown
10YR 5/4,

He3/& &4.0- 2.0 ats above.

Ha3/’s2? 7.0- 8.0 revworked OCHRE; strong vellowizh arange but a

kit dull, 10YR 5/8.

Ha3/s 8.0- 2.0 CLAY/OCHRE with clasts of greenschist and guartz
5%3i light vellowish brown, 10YR &/4.

Ha3 /<9 Z.0-10.,0 CLAY/UCHRE as abovej yellowish orange 1OYR &/6,
same diepersed colour,

He3/10 10.0-11.0 revarked OCHRE, small clasts 5% mase colour
etrong browni=sh vellow 10YR 5/8 dispersing to
strong vellouwi=sh orange 10YR 6/8.

Ha3/711 11.0-12.0 rewarked OCHRE as abaveji mass colour 10YR &/4,
diepersing to strong vellpwicsh arange 10YR &6/8.

HE3712 12.0-13.0 revarked DCHRE a= above qrading to CLAY/OCHRE;
mass colour dull vellowish orange 10YR &/6,
digpersing to vellowiceh orange. At bacse,
greenschist BRECCIA with clay matrix; 1ight
vellowizsh brown 10YR &7/4 but with smeared claste
of ochrej dari: Erown ?YR 3/4, probably
ex-majnesite.
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HER3I/13

HQ3/14

Ha3/1S

Ha3s1lé

End hole.

13.0-14.90

149.0-15.0

15.0-16.0

16.0-17.0

[

ek
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revorked OCHRE, wet =lopp¥Yi dark reddiesh brown
BSYR 3/9 with large lopocse clastes to 1.5cm.

ac above with vellow clav/occhre 10YR 7/8 and
large angular clacts to 1.5cm dia.

now becoming dry and tight, greenschist BRECCIA
with clay matrix, 4drill penetration slawing.

hard and tight greenschist BRECCIA, clay
supported matrix clastes <.5cm.
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Auger hole HE 4.

Prilled 2/2/90 commencing 9.3Czam. Dlrillers T. Lodge and R. Pean,
Stacpoole’s Launcestaon. Logged by M. YWhitty., Total depth 24.5 metres,
Location 3453935,93mE, 54001&8%2.72wmM; RL 165.4%9m,

Sample From- to Pescription

HE4.1 o.0- 1,

)

CLAY with greenschist BRECCIA,

HE4a 72 1.0- 2.5 OCHRE, vellow 2.3YR 7/8 tinged and mixed with
greenschist BRECCIA, wet.

H&4 73 2.9- 4.0 OCHRE as above.

HR4 /4 4.0- 5.9 good yellpw OCHRE 2.3Y ?/8, abundant =mall
claste to Zmm.

HE4/T 5.5- 7.0 as above but striking large rounded cobkle of
solid =andcstone, diameter 15cm. (Note by H.S,.,
this is more likely a caving from a gravel at c.
2m, seen in costeans, as are other rounded
cobbles seen lower dpown!.,

HO4 /& 7.0- 8.5 acs ahove with fewer claste, creamlike goaod
vellow 2.9Y 77110,

Haars>? 8.5-10.0 goad clean vellaw OCHRE 2.3Y ?/10, occasianal
large pettble’/cobkbkle well rounded to Scm dia.

HR4 /8 10.0-11.93 as abowve, conszistent bright vellow OCHRE 2.5Y
?/10, wWwith occasional rounded cobkkles 10cm and
ahgular guartz 4&Scm.

Had /9 11.5-13.0 water, unakbcle to retain sample, will attempt to
penetrate further, still very dood yellaw
OCHRE.

HR24a/10 13.0-14.5 very hard drilling bEringing up large chunkes of
deep red solid limonite rock broken up and mixed
Wwith =zame good OCHRE az abgve.

Ha4a/11 14.3-16.0 ac above.

Ha4r12 16.0-12.5 little zample retained, chunke of clear guartz
and limonite with good OCHRE.

HR4/13 12.5-192.0 as akove, OCHRE quality toco good to aktandon at
thise stage.



R

HE@4/14 19.0-20.5
HEed/15 20.5-22.0

He4q7/1& 22,0-23.5

]

Heq/1? 23,5-25.0

HE4r18 25.0-26.5

Hole ended.

162
now 9rading to a greenschist BRECCIA.

tecoming drier and tighter, hole collapsing from
shove.

tight white CLAY and SREENSCHIST with claste of
emall angular quartz. '

acs above.

hit btottom, definitely no more good wellow
achre.



Auger hole H® 3.
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Prilled £2/2/9Q commencing 9.30zm by T. Lpdge, R. Deanjy Stacpoole's
Launceston. Logged by H. Shannon. Total depth 3t metre=s. Location
3446545, 66mE, B400188,.50mMN; PL !144.78m.

Sample Fram- to
He@3 ./t o.0- 1,0
Has: 2 1.0~ 2.3
He3 /3 2.9~ 4.0
Has5’/4.1 4.0- 5.0
-2 5.0~ 5.5
HQS 3 5.3- 7.0
Has /6 7.0- 8.5
HaS/? 8.5-10.,90
Haesss 10.0-11.0
HEeY5 /9 11.0-12.0
HOS/10 12.0-13.0
Has/11 13.0-14.0
Ha5712 14.0-13.0

Pescription.

CLAY with some kandingt pale vellbnish qre-’
10YR 463 to velloviicsh orange 10YR &/6,

CLAY 2 above over pyvritic CLAYS darl: grey M 3
ta 1ight qrev M 7, mainly M & with clasts to 1
cm of green=schist or decompn=ed =sandstone.

CLAY} dark grey M 3 to medium grev ™ 37 mainly
M 4,

pyritic CLAY; darl: grey M 3 and olive grey 3Y
471 with minor claste veathered greenschist to
1 em. )

CLAY/DOCHRE with crlaste including quartzr§
vellovwish orange 10YR &/7.

OCHRE with relict ex-magnesite textures mass
colour prange bErown 8YR %/46 tao YR &8,
disperses to yellowish oranqe [0YR 778,

reviorked OCHRE with clagts including gquartz,
20%3 di=zperces to {orange) vellow 1Y &78.

az above; 10YR &/8B (sample lpe=s,
contamination!.

ceample lost initally but recovered
{(contaminated! the next run as a =lurry} 10YR
S/6.

sturry recovered aE akbpve; 9YR &/8.

poor recovery, sloppy DCHRE;] strong vellawleh
orange 10YR &6/9.

ctill extensive sample lpss, btut a true samplej;
sloppy OCHRE preobably residual ochre after
magnecsite, almost no grit; dieper=ee to strong
vellowish orange BYR &710.

OCHRE with relict ex-magnesite texturej =trong
vellowish orange YR &4/10,
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HO3713 15.0-14.0 as above.
He% 14 16.0-17.0 sloppy OCHRE, some residual texturej 1Y 4/89.
HES /13 17.0-18.0 OCHRE as above; strong vellpuwieh arange 1Y
5/,
Has/1s 18.,0-12.0 ae akove; 1Y &2 tp baee, vhere traces of

duller reviorled OCHRE with claste; (OYR &7&.

H@Ss17? 12.0-20. 0 reviorlized OCHRE wnith greenschis=t? and gquartz
clast= up to 9.%5cm, 20%f stronga rvellonish
orande 9YR &79,

Ha% /18 20.0-21.0 reviorited OCHRE as above over DOCHRE with relict
texture atter magnesite roclid =trong ~vellouwish
orange YR &79.

HaS/ 19 21.0-22.0¢ DCHRE with residual texture; mass colour=E krovn
8YR 5/4 to vellowiceh orange 10YR &4/8 dispersing
to strong vellowieh orange 2YR 6/9.

HES /20 22.0-23.0 slpppy OCHRE as ahbovei strond brounigh arange
YR 5/9.
Has: 21 23.0-24.0 OCHRE with relict eix-magnesite texturej mass

colour darlk brouen 8YR 3/4 to strons brawn B8YR
3/8, mainly strong kErown 8YR 4/6 dispersing to
strong brown BYR 9/8.

Hasr22 24.0-25.0 OCHRE at=s abpove;i BYR 478 with minor reworlied
OCHRE; vellowish orange 10YR &/8B.

Ha3 /23 25.0-28.0 a=z above.

HAaS 24 26.0~-27.0 reworl'ed OCHRE with clasts grading to
greenschist BRECCIA with clav/ochre matrixg
clacst= to fcm, 30%; vellawish bBroon 10YR 574,

Ha3 /23 27.0-28.0 greenschist BRECCIA with clay matrixi pale

' nranae LOYR 8/4 and greenschist BRECCIA with
clavy/ochre] wellomish bBrown 10YR 5/4. The
clactes include some bedded kreccia, clay and
ispliated ochre fragmente.

HA3 7 26 28.0~-29.0 OCHRE, residual and some reworlied OCHRE with
£Emall rclasts commen and isnlated larger clastsj
digpercees to strong broun 8YR 4/4,

L

&



Has/27

HaS /28

End hole,

22.0~-30.0Q

30.0-31.0

125166

OCHRE, resizual mith good relict ex-magnesite
texture; mases colourts YR 479 to 10YR &/8
dispereing to strong hrown BYR 35/8.

OCHRE, residual and revorked grading to
greencschigst BRECCIA with clav/ochre matri:,
which includes clasts of bBroun ochrei vellowizh
brovin 2YR 5/6.

last rod used.
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Auger hole HD 3.

Nrilled 222790 commencing 1.00pm. Yriller T. Lodge and R. Dean,
Stacpoole’s taunceston. Logged by H. Shannon. Total depth 3L.0
metres. Location 3448377.02mE, 35400133.31mM; RL 172.42m.

Sample From- tp Description

HPRA4 71 0.0~ 1.0 quartz BRECCIA in clavi PYR 7’4 tao PYR &6./6.
HD4 /2 1.9- 2.3 CLAY/OCHRE with clastg; (19YR &/4.

HRA 3 2.5~ 4.0 sloppy revorl:ed OCHRE nith rlastsyl dispercsed

colour YR &710.

HDA4 74 4.0- 3. 9% 2= abpve.

HDass 5.5 7,0 a= 3tove.

HPA /& *.0- 8.3 ac above, hard bands (limanite) near base.
HDa > 8.3- .5 muddy quartz BRETCIA with clay m=ztrixi 10YR 4

dark greyvish brown, with clasts of regidual
texture ochref I10YR &/8.

167

2

8.%5- 9.8 reviorited OCHRE with guartz clasts and residual

OCHRE Ipoce=ibl: a=s Jarge clasts! 1Y 46710
vaellamicsh aranage.
?.8-10,.0 large residual OCHRE claste, laminated vellon

ich

prange 10YR &/8 and vellanmi=sh kBrown 19YE 474 in

muddy guartz BRECCIA wvith clay matrizg darl
vyellawigh brouwn 10¥YR 373,

Hr4:8 19.0-11.0 eloppy OCHRE, clasts 8%%j] disperszes 10YR &710.

HDq/9 11.0-12,0 residual OCHRE; mainly vellaowizh orange 10YR
6/8, with minor kands of darl: vellonish Erovn
10YR 3735 dicsper=e=s o 10YR 8710 als=a =ome 9r
indicating revnorlied pchre.

HD4/190D 12.0-1t3.C residual and reuvariied OCHRE] vellawish orznge

10YR &7 and 1i{3ht plive Erovun 2Y 574 diepers
to 2Y &4/8.
HE47113 13.0-14,0 =loppy OCHRE, including reworfted and probable

rezidual ochre dispersing ta LY &/°.

HDAas12 14.0-13.,0 £loppy OCHRE with quartz clastese as abbve
dispersing tao 1Y J-4/9,

it

ing
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147

HD4/13 19.0~-18.0 reworked and rezidusl OCHRE with gquartzr claste
15%, 10YR &4, 10YR 574, 10YR 3’3 vellouwish
orange to dark vellowish brown, di=spercsing to
vellowish Erovun 10YR 4-574,

HD4/14 14.0-17.0 as above, dispersing to 10YR %74,

HD4 7135 17.0-18,0 mainly residual OCHRE, large rlaste, limonite
vein?f vellowmish brovwn 10YR 474 to vellawni=sh
orange 10YR &/8 disperses to 10YR S/4.

HD4A /16 18.0-19.0 as above digpersing L1OYR 346,
HD4a’17? 19, 0-20,0 ag atove dispercsing to 10YR 476,

HD4 /18 20,.0-21.0 residual OCHRE viith limonite} strong btrovn 8YR
%/1&4& vhen disperced.

HDPA’ 19 21.0-22.0 residual OCHRE praokbzably ae large claste in
greenschist‘quartz BRECCIA with clay matrixi
clasts 40%, The ochre malkez up 80% of the
eample; colpurs dull vellow 1OYR 3556 and strong
orange krown PYR 5/8. The breccia matrix =
vellowish brovwn 10YR 493,

HD4 /20 22.0-23.0 =loppy DOCHRE, disperse=x to 10YR 5/6 vellovi=zh
braovin.

HDA/21 23.0-29.0 sloppy OCHRE, mainly re=sidualy strong ocrange
brown aAaYR 3/8.

HD4 /22 249,0-2%.0 residual OCHRE, good ex-magnesite textureg
strong prange brown YR 3710,

HP4r23 23.0-28.,0 a=z above - poor recovery.

Mo samples for HD4/24 and HD 4/235.

HDA /24 28.0-29.0 OCHRE with re=sidual texture and greenschicst
BRECCIA with weathered greenschist claste in
claveyfochre matrix. (Compound of ochre and
green=chist brecciali YR 576,

HD4 /27 29.0~-30.7 OCHRE, resfidual with =some lighter, neathered
GREEMSCHIST btands 8YR 3’4, tronog traun.

HD4 28 30.7-31.0 TALC SCHIST (recovered as chips in pulp! or talc
echist breccia in pulp matrixs vellonish grev
10¥YR 3.

End hole.
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HDA/1:3 15.0-16.0

HD4 /14 16.0-17.0

HDa/13 17.0-185.0

HDA /16 18.0-1%.0
HDA 1™ 12.0-20.0

HE4 18 20,0-21.0

HDa 19 21.0-22.0

HDA4 /20 22.0-2%.0
HD4qr21 23.0-29.0
HD4 22 24.,0-2%.0

HP4 /23 2%.0-28,0

125169

1587

revorked and reeidual DCHRE with quartz clacts
15%, 10YR &4, 10YR Sfaq, 10YR 3/3 vellownish
orange ta dark vellawi=sh brown, disper=sing to
vyellowish Eroun I10YR 4-35/4.

as ahove, dispercsing to 10YR 35/6.

m2inly residual OCHRE,; large claste, limonite
vein?; vellowish brovwn 10YR 4/&68 to vellowtsh
orange 19YR &/8 disperses to 10YR 5/4.

as ahove dispersing 10YR 574,
as ahowve diesperesing to 1D0YR 4/64.

residual OCHRE with limonites =trong bBrovwn 8YR
5/16 vihen disperced.

residual OCHRE prokably as large clasts in
greenschist ‘quartz BRECCIA trith clay matrixg
clacste 40%. The ochre malitez up 80% of the
eample) colours dull vellaw 10YR 5/6 and strong
orange trown 7YR 58, The btreccila matri:x is
yellowieh brovn 1OYR 473,

sloppy OCHRE, disperzes to I10YR 3’6 vellovleh
braun.

=loppy OCHRE, mainly residual; strong orange
braown 4YR 35/8.

residual OCHRE, gonod ex-magnecsite texturet
strong arange brown ?YR 5710,

az above - poor recovery.

Mo samples for HD4/24 and HD 4/25.

HD4q /24 28.0-29.0

HD4 27 29.0-30.7

HD4 /28 30.2-31.0

End hole.

OCHRE with residual texture anid greenschist
BRECCIA with weathered greentschist clagtg in
clavey/ochre matrix. (Compound ot ochre and
greenschist brececial)y) YR 3/4.

OCHRE, residual with =ome lighter; uveathered
GREEMSCHIST bande 8YR 376, =strang brouvn.

TALE SCHIST (recovered as chips in pulp! or talc
gchiet breccia in pulp matrixs vellawish grevy
12YR */3.
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Auger hole HD 3.

Drilled 22/2/90 cowmmencing 1.30pm. Driller T. il.odg9e and R. Dezan,
Stacpoole’s Launceston. Lagged by H. Shannon. Total depth 22.0
metres, Lpcation 3463485.07mE, 5400141.51mM5 RI. 170,95,

Sample From- to Description

HD3/ 14 0.0- 1.0 revorked OCHRE with quartz clasts 20%3 orange
brown 8YR S5/10.

HDS /2 1,0- 2.9 CLAY/OCHRE with quartz clasts 15%] dard brown
’YR 4/2.

HDS/3.1 2.9- 3.9 revorked OCHRE with clasts 15%§ darl vellowiesh
trown PYR 49/3.

2 3.3- 4.0 greenschist BRECCIA with clay matrixi yvellowi=zh
brawn 10YR 4’3 to 10YR 3/4, chips indicate large
claste of weathered schist S0%.

HD374.1 4.0- 4.8 greenschist BRECCIA with clav/achre matrix,
clasts <0,.5cm, 253%; 10YR 5/4 vellowish EBrown,

.2 4.8~ 5.3 CLAY/OCHRE with some clav after greenschigt
({large clagte?!, clasts 20%) vellowish orange
10YR &/93,

HDRS /3 5.3~ 7.0 CLAY/OCHRE with emall cla=te up to 10% antd
larger weathered greencschicet claests, matris LOYR
%/8 vellowish brown, clacte mainly vellowi=h
orange 10YR &4/7 with vwhite and trace bBlacl:
bands,

HDS 6 2.0- B.5 laminated CLAY i1ith large claste nf weathered
greenschist, 10YR ?/4, 2R &4, 7YR 774,

HD3/2? 8.5~-10.0 CLAY with isolated clzasts to O.%cm, (3%, {(and
occasianal large clasts af weathered
greenschist}); mostly mazesive but some laminated
clayi greyish orange 1O0YR 7’9 to light brown 8YR

&/4.

HDS /8 10.0-11.5 CLAY with a few very =mall]l clasts o O,.2cm, (2%}
2Y &/4 grevish vellow to 8YR 3/4 light brown,
rare ochre clasts =trong brown.

HD35/9 11.0-13.0 CLAY with chlorite schist claste to O0.35cm, 9%,
becoming common near base 40%5 1Y 5/6 qgqrevish

vellou.

i70
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HD3 710

HD3/711

HDSr712

HRS13

HDS 14

HES3 /15

End hole,.

13.0-14.9

14.5-16.0

16-0_1?15

17.%5-179.0

19.0-20.53

20.5-22.0

149

CLAY vilth greenschi=st cla=ts, (some veathered)
and minor pchre, all =wall <0.3cm about 30%;
10YR 774 to 2Y 2’4 pale grevieh orange to pale
grevish vellouw.

CLAY with =mall greenschist clasts ta 0.2cm,
{S%7 10YR &/4 to 2ZYR 7r4,

CLAY with clasts as above.

includinga minor =zoftened
1¥ 6/49 tno 10YR 5/4.

CLAY with claxte
actinolite schisty

gloppy CLAY mith few rlasts diesper=se=z to 10YR
5/4 vellowish btrown, poseikly a cltav/ochre.

CLAY grading to CLAY/OCHRE vwith 3% areenechist
tlacstsy darl trown 8YR 47/4.

=7
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Auger hole HD 4.
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Drilled 23/2/90 commencing 8.30am. DPriller T. Lodge and R. Dean,
Stacpnole's Launce=ston. Logged by H. Shannon. Total Hdepth 13 metres.
Location 3465°90.26mE, 340013%5.2Z249mM3 RL 172.8%n.

Sample From- to
HD& /¢ 0.0- 1.0

HD&62.1 1.0- 1.4

HI&/3 2.5- 4.0
HR& /4 4.0- 5.5
HD& /S J.%- .0
HD& /& ?.0- 8.0

8.0- 8.9

HD& 72, 1 8.95- 9.5

2 2.3-10.0

HD& /B 10.0-11.¢C

HD& /% 11.0-12.0

HI& /10 12.0-12.8

Description

clavey OCHRE with small greenschist clasts 10%
to 0.%cmi 10YR &/8 vellawicsh orange.

CLAY/OCHRE with greenschist clasts, 10% to lcwm,
come laminationy 'brownish’ vellaw orange ?YR
S5-6/7 grading to reddish bBrown 10R 4/6.

CLAY/OCHRE: mainly moderate red LYR 4746 with
thin bande vellowi=h orange YR 5-677.

CLAY/0OCHRE with £mall clasts to O0.2cm, 3%;3
colours as akovre Arading to 10R 4’6 reddish
brouwn.

CLAY/OCHRE uwith claste, including some
actinaglite =schist (greeni=sh grev) to G.%cm, 5%
=trong red 7R 477,

CLAY/OCHRE, claste <{2%{ reddicsh brovwn 10R 4764,

as atove.
CLAY/’OCHRE; moderate red PR 4’a.

CLAY'DCHRE with =mall claste and laminzated
"ghost® clasts &y greenschist? to 2Zcm clasts
10%5 red 2R 4/6 reddiz=h browun 10R 4/5 yellowish
aoran9e 10YR S5-4&/7.

CLAY/DCHRE with rclasts 20% mainly pale vellouwish
orange, 10YR 7/6, with reddieh bhrown 10R 476,

CLAY/DCHRE mith clastes 20% a=s above, bver
CLAY/OCHRE; 2YR 3/4 to 2YR Sré.

CLAY/OCHRE with =mall glast=s %% 3YR 5/4 reddish
brown.

ac abave.

12.8-13.0 CLAYS greenschi=st clasts 20%; liaht browun 3YR
&’4.
Hole abtandoned - thought te ke leaving claysochre and entering rlav.
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Auger hole DA 1.

Prilled 23/2/90 commencing 11.00am. Driller T. Lodge and R. Dean,
Stacpoole’s Launceston. Logged by H. Shannan. Total depth 2.3 metres.
Location 34484%9.0&6mE, B400205,.42mM; RL 191.37m.

Sample From- to Decscriptian
DAY S c.0- 1,0 CLAYYOCHRE with lamination and minor clasteg
vellowiesh orange 10YR &/8.

DALSZ2 1.0- 2.3 CLAY OCHRE ac= akowve {pale vellowi=sh nrange 10YR
2/8) over talc schiet chips and pulp 10YR 774,

DAL’ 2.9- 4.9 TALC SCHIST (as chips and pulp)$ grevish orange
' 10YR 7/4.
bAal ‘4 9.0- 5.3 talec schi=st grading to talc schist ﬁRECCIA

(clasts/chips {n eclay/pulp matrix)i 10YR 2/4.

pAl/S 3.%- *.0 talc =chist/quartz BRECCIA in talcose clay
matrix 10YR &/4.

DAL/ & 7.0- 8.5 as above.

DAL1/2.1 8.5- 9.5 talec =Echistfquartz BRECCIA with talcpse
clav/pulp matrixzi vellowich brown 10YR S5/4.

.2 .3- 9.8 OCHRE, vellowish bBrowun 10YR 574 with residual
textures after magnecsite; white pouvder in end af
Eit -~ tested with acid and found to bBe RUARTZ =0
achre zone probabkly continues

Eolid hase struck - hale ended.
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Auger hole DA 2.

Drilled 237220 commencing 1.0C0pm. Driller T. Lodge and R. Dean,
Stacpoale’s Launceston. Logged by H. Shannan. Total depth 14.9
metres. Location 346864,05mE, S400204.4%mMi RL 1%2.8%m.

Sample Fraom- to Description

Da2s1 o,0- 1.0 CLAY/0OCHRE with i{=olated quartzr clasts;
vellowi=h brovin 10YR %748, over CLAY/OCHRE strong
reddicsh broun 3YR 4/8.

raz/2.1 1.0- 2.0 CLAY/OCHRE uwith few clazts PYR &4/8 vellowich
prange. :

.2 2.0- 2.5 weathered greenschist or areenschist BRECCIA;S
AYR 574 reddish brovun with minor duil veltovish
oran3e 10YR &76 clay matri::.

DAZ2/3 2.5- 9.0 CLAY with a few =mall clasts {2cm, <2%; &6YR 376
light browh over 3YR 474 reddish trown.

pLYV-2 4.0- 3.9 CLAY/OCHRE] 3YR 3/& 1ight broun with quartz
clast= to 1cm, 3%.

DAZ/S 5.%5- 2.0 CLAY/OCHRE; 6YR 5/6& light brauvin, few cmall
quartz and greenschist clasts over talcose
CLAY/OCHRE; &YR 34 light braown.

DAZ/6. 1 7.0- 7.3 as above.
-2 7.5- 8.3 reworlied clavey DCHREY 92YR 4/6.
8.3- 8.9 talcose greenschist BRECCIA in clav/ochre
matrix.
BAZ/? g8.5- 9.9 CLAY/OCHRE with fewn clastef light bromn ?YR
S/

2.59-10.0 talcose CLAY OCHRE arading to green=schist
BRECCIA clasts tn 0.5%5cm, 20%1 moderate brown 3YR

Bra.

DAZ/B.1 10.0-10.46 CLAY/OCHRE with few clastei light kEroun 6YR
3/4.

.2 10,6-11.95 tlavey QCHRE; hrown YR 5'6 to YR 4/6 clazte ag
abhove.

paAZ2s2,.1 11.5-12.4 CLAY/DCHRE, as above, reddish kBroun 4YR 5/4.

.2 12.4-13.0 as above; light brown 3-4YR 3/6&.



J

DAZ2/710.1 13.0~14.0 as

.2 14.0-14.5 aEe

Hale ended.

173

atove BYR 3’74,

above BYR S74.
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APPEMDIX 3!

Preces release?
Prilling ocutlines major iron oxide resource in Tazmania
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5 June 1990

DRILLING OUTLINES MAJOR TRON OXIDE RESQOURCE 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 deposits which are located
5 kilometres 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, all 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
Maeain Creek Deposit and approximately 11% of the total deposits. (See Plan 2).

Rquurces 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 44,3200 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 Sydney NSW 2000 Telephone o2 2233166 Telex AA178238 Fax o2 2314612
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The calculated field is then converted to a recovered tonnage using a 12 sided polygon with radii
of 5, 10, 20, 30 and 40 metres,

A specific gravity of 1.24 g/fec was used in all calculations. The calculated recovery factor 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 account 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 area 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 end 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 greenschist 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, rubber, 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 a variety of colours, the range being extended through calcination and
blending, Hematite contributes & red colour; limonite yellow; and magmetite brown to black.
Commercially, there is a graduation of shades from reds and yellows (ochre) irop-rich and
manganese poor, through oranges (siennn) 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.
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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. Tn less high performance areas, such as the construction
industry, high quality naturals with good tinctorial strength 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
1986/1987 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) 527 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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THE PRODUCTION OF IRON OXIDE PIGMENTS FROM
SAVAGE RESQURCES LIMITED

SAVAGE RIVER GOETHITES

Report Commissioned Dy:

Mr David Archer
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. INTRODUCTION

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 1in
this document, i.e. in conjunction with the iron oxide pigment

marketing report, this document is complete,

Vlrtually all synthetic diron oxide pigments produced today are

manufactured from synthetic goethite (Fe 3 H20 yellow diron

oxide).

As high purity goethite cccurs in the Savage Rescurces prospects,
it seemed reasonable to assume that it might be possible to
produce acceptable grades of diron oxide pigments from these

deposits.

From the plgment 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.

It alsoc presents the processes for producing premium quality
iron oxide pigments as haematite (reds) and magnetites (browns

and blacks) from the Savage Resources goethites.

The report also recommends the further work necessary to commer-

cialise the technologies.

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 oare,

to mining ore and processing it into finished pigments, or to

#* This re:Qe.-;-s Ao 1o fo e radtoe co rirol, ~ed L SO e e <‘e§>o¢*
"The Uhlizokonr & Sovcae Rescurses Leitred Combhire os

a TN QE  ShackiclSord (Q0-~ 3i58Q)
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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,

Such a manufacturer frequently blends finished pigments of
various kinds with other materials to produce multi-component
pigments meeting certain specifications. A pigment producer
may also make and sell dispersions, which are pigmented liquid
vehicles whose form may bYe 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 wused
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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2. TERMINOLOGY

Terminology for iron oxide pigments can be kept simple, on the
basis of colour, except that a few o0f 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. kngeveral 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 jron 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 precipitatidﬁt‘

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, sienna,

and umber. Metallic brown is an oxide obtained by the calcina-
tion of siderite, iron carbonate. Vandyke brown is a carbon-
aceous material c¢ontaining 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 ¢omposition and colour. The terms

"sienna" appear to have been used to describe similar

"ochre" and
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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For synthetic pigments the terminology usually relates to the
producer, and the catalogue number, i.e. Bayer 318 which is

black, or Northern Pigment 114 which is a cocoa brown blend.

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

fine enough to begin with. As a rule, size reﬁuction‘igupgq—

essary only for natural oxides, because the processes used tAo
manufacture.g§nfﬂétic oxides yield sufficiently fine particles.
The need to achieve small sizes leads to the differentiation
of pigment material into "crude" and "finished". QEEEEJEGFEEEt
is natural ore which has been dug from the ground 1like other

kinds or ore, but needs to be further treated prior to final

use, as in a paint. Washing alone does not produce a finished
pigment, but grinding will. Along with size reduction, drying
and/or calcining may be required. Finished pigments of diron

oxide are part of a larger pigment class termed "dry colours".
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3. EXECUTIVE SUMMARY

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,

There are basically only two froms of iron oxide pigments of
any significance, the synthetic diron oxide pigments, and the

naturally occurring iron oxide pigments.

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
materials despite their 1lower costs. Coupled with this, the
back to nature trend of the late sixties to mid seventies, which
has endured and in fact spread, has generated rapid market demand
for syntheti¢ iron oxide pigments for roofing tiles, pavers,

concrete, paints ete..

The exceptions are the naturally occecurring micaeous iron oxides,

A, The process for producing naturally occurring iromn oxide

pigments is generally as follows:-

i. Mine the oxide W* 1

ii. Rough concentra?e by hammer milling andﬁscreening

iii. Mill by autogenious grinding when possible, or other
form of milling

iv. Wet mill or kek mill to less than 1.5 micron

v, At some plants gravity and/or magnetic separation

is carried out to refine the product.
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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.

By contrast, our process consists of pgoethite concentration,
fine milling and chemical refining. \ﬂu[ o f

A. Costs of GCoethite Producticn

Mining

‘I\ ‘- ( J_
Milling jqw‘ e, anlen ot
Chemical refining

Transfer of pulp to pigment plant

B. Costs to Iron Oxide Pigment Production

i. Filtration and washing 1

ii. Gravity separation and/or magnetic separation &rg MNW\
iiji., Drying J

iv. Gaseous reduction ]

V. Gaseous oxidation % Chesty’ HL"W

vi. Blending and bagging J 2

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.
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4A. BACKXGROUND -~ Technical ~ General

Beginning the first part of the 20th century, chemical methods
were developed for synthetic production of commercial iron oxidess
Synthetic production offered improved wuniformity 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 dindustry 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 c¢olour.

The iron oxide industry is mature, with preoducts matched to
end uses according to chemical and physical characteristics,
outstanding among which are stability and nontoxicity. Because
of low cost and availability, diron oxides constitute one of
the most important groups of <coloured inorganic pigments.
Synthetic pigments, frequently produced from wastes or as a
byproduct of other industries, are now the more important portion

of the iren oxide industry.

Development of colour in iron oxides stems from the electronic
structure of the iron atom, which has the ability to exist in
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 Fe203, haematite, which is red, and in hydrated ferric oxide,
Fe203.H20, limonite or goethite, which is yellow. The divalent

state occurs along with the trivalent state in the magnetic

oxide, magnetite, FeBOA' also writtenm as FeO.F92 which is

s
black. Thus, iron oxides provide colours rangingsfrom vyellow
to red to black, as well as intermediate shades and browns
depending on method of preparation and impurities. Iron oxides
do not give blue or green colours, but pigments with these
colours can be produced using other iron-containing chemicals,

as in iron blue, ferric ammonium ferrocyanide.
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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 «—Fezo alpha iron oxide, has a rhombohe-

)
dral structure, is non—magnztic, and is the basic compound of
red iron oxides. A metastable form of ferric oxide, denoted
7—Fe203, gamma iron oxide, is a defect spinel which has the
magnetic property known as ferrimagnetism. Gamma dron oxide
is dimportant mainly for application of dits magnetic imaging
characteristics in magnetic recording. Heating gamma iron
oxide to about 600°C causes permanent transformation to stable
alpha iron oxide. Goethite, commonly also called 1limonite,
has the formula %-Fe0OOH and is the basié compound of both natural
{ochres, siennas, and umbers) and synthetic yellow oxides.
Ferric oxide monohydrate alsc cccurs in nature, or can be formed
chemically, as Y-~FeOOH, which is known as lepidocrocite. Its
greatest significance is that it can be formed as an intermediate
in the preparation of magnetic gamma iron oxide. Magnetite,
Fe, 0 has inverse spinel structure and, like gamma iron oxide,

374
is ferrimagnetic.

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 ®-FeQOH is one

of the main ways of producing synthetic red iron oxide.

The technical 1literature contains descriptions of the various
oxides, oxvhydroxides, and hydroxides of iron, the relationships
between them and the way these relationships can be used 1in
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

x-FeQ0OH and G-F9203 and the gamma series for Y-FeOOH and V—Fe203.
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of the compounds relative

te one another, and

the variety of ways in which -F9203, 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.

Fe
Narmal
Rusting

Oxidises

Mﬁ%e
FellL, + M, (H—Fe(CH), iR > F-FeOOH 5 &—Fel(H (Goetlrite)

or by H202 (lepidocrocite)

Kept und
water
e 0y
FeGIB-l-I~1H ,OH ——->"Fe((1{)3" Heat (Haematite)
(gel or sol)
Heat
2 600°C /

Heat Slowly | | Hydrogen

e o1 |l

300°C v

¥Fe 0y Heat in |
(Maghemi te) vacuum 250°C . R@%
(Mognetite)

FIGURE 1. Relationships between oxides, oxyhydroxides, and

hydroexides of iron.
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BACKGROUND - Natural Pigments

Because of the relatively low product prices for natural oxides
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 wmills, 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 iren oxides. The Savage Resources
goethﬁlte is however unique, and of & much higher quality once

concentrated, than natural ochres,.

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 with as many as a dozen constituents, none of which

is dominant in the mixture.

Two classes of mines c¢an be distinguished as sources of crude
ore for pigment production, "iron ore mines"” and "pigment mines"

Iron ore 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.S5. 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-
. econemic, for diron smelting. Proeduction 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.

Goethite, 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.

N

The slurry flows down into a log washer for removal of coarse
sand and rock particles. Further removal of c¢lay 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 reduction of natural iron oxide pigments involves pulv-

.

erising and classifying to eliminate agglomerates rather than
shattering and crushing to small average particle sizes. Lump
ore may be crushed in a hammer mill. As desired or necessary,
the resulting powder c¢an 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 vyields burnt wumber 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

o
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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.

very rapidly moving hammers within a confined circular space,
followed by 2rtegral 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.

l A hammer mill reduces size by impact of pigment particles with

Grinding alone or in combination with calcination may be enough 9

i
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 handling
steps are required if blending is to be done. Ribbon blenders
l are commonly used to make mixtures; these mixtures may be passed
through a small centrifugal mill te break up any lumps formed
I during blending, and then the mix can be bagged. In the natural
state, the iron colouring agent in these pigments is hydrated
l ferric oxide, limonite, which tends to give a yellow to brown
colour., Heating a limonitic material sufficiently will produce
‘l a colour change as water of hydration is driven off and pgimonite
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

that has been calcined to produce a colour change.

l other than for drying, and the term "burnt" signifies material
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As stated, the dividing line between ochre and sienna is not

sharp. General practice is to associate}o&h_r,e with the light

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 asscociated with

in a selection of pigments sold was 20%Z to 57% for ochre, 352
to 73%Z for raw sienna, and 23% to 58% fer raw umber; the mang-

anese oxide (Mn02) in raw umber ranged from 6% to 25%.

1
I
]
]
l umber deposits. To illustrate, the iron oxide content (Fe203)
]
' Micaceous iron cexide is another natural form of iron oxide used
. as a pigment. As suggested by the name, this material is a
al flaky haematite whose platelike nature 1is physically similar
to that of mica. Chemical similarity does not exist, and mica-
cecus 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,

inant use of deposits of micaceous iron oxide has been as ore
for iron and steel productien, and little, if any, has been

used in pigments.

-

l as in painting the Sydney Harbour Bridge. However, the predom-
{'l
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4C. BACKGROUND - Synthetic Iron Oxide Pigments

The description synthetic is a misnomer, which was coined before
organic polymers became commonplace. These 4iron oxides are

in fact chemically produced iron oxides.

As evident from the foregoing, the methods used to produce
natural iron oxide pigments can all be considered "dry" methods.
Processing steps for natural pigments serve to produce the
desired physical characteristics din dry solids, and chemical
solutions are not involved. The sense in which "dry" is being
used here includes calcination, a step which is used also to
produce synthetic oxides from dry chemicals. However, the
majority 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 c¢olour depends on the oxide formed, by

whatever process or sequence of steps; haematite, ferric oxide,

X-Fe, 0 is red; goethite, hydrated ferric oxide, N—F9203.H20

273"
is yvellow; and magnetite, Fe304. is black.

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 the starting material. On the other
hand, oxide produced by calcination of iron salts is regarded

as synthetic,

Iron oxide has been produced this way for many years from iron
sulphate. The iron sulphate commonly used is the heptahydrate
of ferrous sulphate, FeSOa.THZO, copperas, and the oxide so

produced is referred to as copperas red. A two-step process
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has been developed for calecination, 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 so0 that the sulphurous ocffgases 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 decompositicon of the
copperas. While Venetian red has been produced for many years,
today dits production is quite small in compariscen 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 o©of  high-purity iron oxide, generally as Fe203.
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

0
Q
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is readily decomposzsed into iron oxide and gaseous carbon dioxide,

However, what we are basically describing in this section is

the so-called solution method or wet process or chemically

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 techneology 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 preoprietary 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 diron is simultaneous—
1y precipitated as ireon oxide. Also, by methods developed
later, it 1is 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 pgenerally 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 seclution 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, Y-FeQOH or q—F3203.H20, 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 aleng with air
injection c¢auses iron to pass 1into solution at the same time
that iron oxide is depositing out of solution onto the growing
nuclei. Product 1is obtained by filtering the =solution and

washing the recovered precipitarte.

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 1long 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. Fven so,
the average particle size of the product remains guite small,

generally less than 1 micrometer. The reaction is wusually
carried out in large c¢ylindrical tanks. Construction and design
of the tanks vary, as does the method of placing the scrap iron.
The scrap iron used is c¢lean low-carbon steel with high surface

area, such as punchings and trimmings.
The chemical reactions taking place can be written as follows:

Nucleus or seed formation:

a. 4NaOH + 2FeSOh = 2Fe(OH)2 + 2NA2804
l -
b. 2Fe(OH)2 + 202 Fe203.H20 + HZO
Growth:

a. Solution of iron:

2Fe + ZHZSOA = 2FeSO4 + 2H2
b. Precipitation onto seed:

1 k1
2FeSO4 + 3H20 + 702 Fe203.H20 + 2H2504
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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 deliberate 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 c¢an be accomplished by careful control

ammonia. Also it is possible to use diron scolutions other than
those of the sulphate. An example 1is the use of ferrous
chloride solution, as described 1in 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, ¥-FeQOOH.

As with its natural counterpart, synthetic yellow iron oxide
can be heated and its water of hydration driven off, thus yield-
ing red oxide, N—Fe203. This is an important way of producing
synthetic red iron oxide. This introduces another consideration

.l of precipitation conditions, including through use of gaseous

into control of preparation of synthetiec 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 cepperas red.
Precipitation methods c¢an be used to prepare red, black, and

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.

I brown pigments directly, by careful control of factors such
]
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An important brown iron oxide produced for its magnetic rather
than its colouring properaties is gamma iron oxide, Y —Fe203.
Gamma iron oxide has a spinel type of c¢rystal structure and
is widely used in magnetic recording applications. This oxide
can be considered a derivative of the synthetic yellow iron
oxide industry and is usually produced by the following sequence
of steps:

(1) Production of synthetic yellow, drFe203.H20;

(2) Dehydration of yellow to red, Q—FeZOB;

(3) Reduction to magnetite Fe304;

(4) Oxidation to gamma iron oxide.

This sequence produces magnetic particles whose shape and physi-
cal properties are both desirable. The synthetic yellow oxide
produced as starting material in step 1 has an acicular shape
with a high ratio of length to width, and this particle geometry
is retained throughout the balance of processing, In step
2 water 1is removed to give temperature-stable ferric oxide.
In alpha form, however, the oxide is nonmagnetic {antiferro-
magnetic). Reduction with hydrogen, step 3, produces magnetite,
which has a spinel 1lattice 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-
ablé 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.

Precipitation techniques can be controlled so as to produce
"transparent" iron oxides. These oxides derive their insignifi-
cant hiding power from very fine particle size, measured 1in
hundredths of a micrometer, or an order of magnitude finer in
size than ordinary synthetic oxides. Transparent oxides can
be produced in vyellow, 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.

3
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4D. BACKGROUND - The so-called Bayer process — Aniline Procedure

Because Bayer synthetic iron oxide pigments are often referred
to as the quality standard for diron oxide pigments, and the
fact that the Bayer synthetic iron oxide pigments dominate the
market in Australia, we include a descriptiomn of this process
as background..

Until the startup of the Bayer plant in U.S5.A. in November of
1970, the Aniline process was unique to Bayer in Germany, where
it has been emplovyed for many years as the main method used
by Bayer, a major maker of synthetic pigments. The process
entails reduction of an aromatic nitro compound to an amine
in the presence of iron and acid. The reaction, known as
Bechamp reduction, when applied to production of aniline from
nitro benzene is nominally

4 C6H5N02 + 9 Fe + 4 H20 = 4 C6H5NH2 + 3 Fe304

While this reaction was originally wutilised to manufacture
aniline, the process can be conducted so that byproduct oxide

sludge yields valuable pigments.

The technology for making pigments by the aniline process was
developed by I.G. Farbenindustrie AG not many years after the
Penniman~Zoph process was introduced in the United States.
The aniline process is practiced at Uerdingen in North Rhine-
Westphalia, West Germany, by Bayer AG, a successor of I.G. Farb-
enindustrie, and accounts for most of Bayer's large output of
synthetic pigments. Iron chips of controlled size are used;
they may Be of cast iron. To produce yellow pigments, the
reaction is carried out in the presence of aluminium chloride;
ferrous chloride 1is added when black pigments are desired.
Red pigments may be obtained by calcining either yellow or black

products,

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 chioride (A1C13) and an excess of nitrobenzene.
AlCl3 was produced by circulating hydrochloric acid over clay

containing 17% to 20% aluminium to give an AlCl3 with a specific
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gravity of 1.26, an aluminium content of 7%, and 0.5%Z 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 vyellow 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 ironm 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,
nitrobenzene inlet, return flow pipe, metallic diron screw
feed, sampling tube, o0il 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 with a surface of 60 to 100 sgquare 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 litres of water and
1,763 litres of AlCl3

vessel and pumped into the autoclave simultaneously with

solution are heated in a separate

the introduction of 5,000kg 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 1litres of aniline water. The resulting
aniline is pumped to the neutralising tank of 15 cubic
meter capacity where the aniline o0il separates from the
aniline water. Here, after 24 hours the water is drained
off and the o0il 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

"spitzkessel", a narrow brick-

of metallic iron took place in a
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° Baumé (Bé), iron oxide paste from aniline production
is run into the tank, diluted with water to 15° to 20° Bé&, 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 cof vyellow 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 15° 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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Collection and drying of the aniline yellows includes a brighten-
ing process involving heating to 160° to 180° without which
the product would be coloured a dirty greenwish yellow. Slurry
from the thickeners is pumped to a rotating filter to give a
filter cake containing 40%Z to 50% water, which is conveved by
screw feed to an inclined revolving heating drum. The drum
is fitted with a gas burner at the charging end and operated
so as to produce an outlet temperature of 160° to 180°C. Filter
cake, flowing concurrently with hot combustion gases is c¢rushed

in the centre of the drum by steel balls held in place by a

grid across the diameter. Dried yellow product is finally
screened, disintegrated, blended where necessary, and packed,

or calcined to produce other colours.
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4LE, BACKGROUND - General Comments

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.

The reascn for our confidence vis a vis our ability to compete

on a cost basis is abundantly clear.

It must alse be obvious that blending is the key to quality
control, and that one will use both in-house and purchased pig-
ments to achieve consistency and a wide range of c¢olours and

qualities.

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 yvear old paintings by prehistoric man who used
earth wmaterials to make red, yellow, and black colours. In
the United States, Indians of the Southwest wused 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.
Ananow 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 continugusly. 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 continugus operation.
Also, energy inputs for heating are needed for both of these
operations. Therefore, it is desirable to conduct c¢alcining

and synthetic oxide manufacture for extended periods, or else
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Io shut the plant down, rather to run on a stop-and-start basis.

other industries, iron oxide producers have had

ls with many
¢ take steps in recent years to limit air and water pollution.

pollution have been least for dry operations such

roblems with
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 polluticon of adjoining waterways

y rtunoff from wmill property. More extensive facilities are

required to cope with peotential water pollutien from wet—-process
This technology requires handl-

lproduction of synthetic oxides.
Meeting

ing of acid solutions containing solid fine particles.

environmental standards has meant extra expense for installation

Iof water treatment facilities mainly designed to control sus-

pended solids and ironm levels in effluent.

When we want feed, we simply mine it. Our mining can be carried

out on a contract basis. Qur effluent may be disposed of into

We receive our mined feed at low cost,

an existing facility.
and dispose of our effluent at low cost.
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THE MANUFACTURE OF TIRON OXIDE PIGMENTS FROM SAVAGE RESOURCES

GOETHITES

In order to fully appreciate this segment of the report, the

reader must have studied Section 4.

Qur technology for producing high grade pigments from Savage

Resources goethite relies on a number of observed factors:

1. The goethite exists mainly in the form of finely divided

clusters.

2. The goethite clusters are reasonably discrete and readily

separated from the sands etc., and are fine <5 microns.

3. There is a marked particle size difference between the

goethite and the sands (gangue}. oy b Mﬁ#ﬁ.% lat oty 4

v '(f“mri Vr,a‘!n\,.,l;.
4. The @goethite «c¢an be easily reduqed' to magnetite and

separated from the sands, talc etc., by magnetic separation.

NOTE: Account has been taken of the technicazl and general

processing suggestions put forward by Messrs Bob

Annett, Colin Grahawm 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.

T B A |
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l Firstly we shall report what has been achieved to date. Then

we shall discuss the potential process alternatives.

I In the injtial work the procedure was as follows:

ot J EL I\gﬁ U\/ﬁr_ }

Wash, screen, size, wash grind,. jmhq
Reduce the goethite to magnetite.

Magnetically separate the magnetite from the non-magnetic

fractions.
Re-oxidise to produce the other colours. (A broby

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.



lO A -28-
[ C‘: 1 H
AR A R B
THE FUNDAMENTALS
As much gangue as possible must be washed from the goethite
before milling. I
This results in a much ¢leaner 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.
The best method of analysing the process is possibly to describe
the different functions and the reasons for them, and then to
describe the finer points, & N ymﬁi}
‘ 74 G(I"-UII a J*‘"i\‘.
!Iw'\ . i .l‘J.
(Feh _‘rb ‘l‘,,“"““‘f, ' R
PLANT 1 SN gnl o
Goethite. Concentrator and yellowf iron oxide pigment plant.
5,000 TPA pigment at 502 recovervy. New and secondhand equipment
costing plus 50% for location allowance.
Front-end loader $100,000.
The feed from the ore dump_&a run through a roller crusher which
faigy
has a spring loaded ilder %@11. ($20,000). The fragmented &ﬁpﬁV
material is fed through a rotary washer, and the plus(55>ﬁésh ’
material is discarded,. The -25 mesh product is agitated with
a blade impeller in a 150,000L steady head and cyci;bed, with
the coarse material going to waste. $25,000 plus $5,000)/ .
;0 'l‘ \d'

1I|
|

The fipes are fed to a ball mill 3,000 TPA, open circuit and
milled for a residence time of about 15 minutes. The mill
is open c¢ircuit, multi-cycloned, with the coarse fraction from
the 3rd cycloning going to waste. W' Souva

\
The fines are acid washed in 1% HC1 for about 15 minutes, and

centrifuged and rinsed with water; 1i.e. 6 rinses, $350,000.

The rinsed material is dried at below 105°C. $10,000, dry mill-
ed and screened $80,000, and stored in hoppers for blending

$35,000.
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The material is now blended and bagged. $40,000.

The total capital cost should not exceed $765,000 which includes
an allowance of $100,000 for sheds and fencing.

It is anticipated that a house will be leased to serve as an

office etc..
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e PLANT 1 GOETHITE CONCENTRATOR & YELLOW IRON OXIDE PIGMENT PLANT - 5,000 TPA

o

¥
A
Roller
Dump \\\;(:)
(:) Rotary
Front—End ‘Hhﬁ;:::::::::ﬁ‘““~$
Loader $5,000 - Coarse Gangue
r to Waste
Fines —
$5,000
Cyclones
& Recirculating ~L U/flow to waste
Slud P Open
T udge THmp STEADY Circuit CYCLONE
O/flow MILL 3 0/f1low
$20,000 -
Rinse water $350.000 /L
$80,000 Rotary ' y——— ow to
Drier CENJKIFUGE Waste
Ury Mill p _lr,__::j : ACID |«
& Screen $10,000 WASH Fines
, 15,000L
Grade Bins l [:::] [:::]

g : : Blender - Bag & Packers
~ $35,000 $40,000

N

>
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PLANT 2. REDS, BROWNS & BLACKS, i.e. Oxjdation & Direct

Reduction

Al
The reject yellow pigment (i.eﬁ that material that is outside
¢
the blending range}mis too coarse, o#qcontains excessive gangue)

is sent to the red and black plant.

We have two options in this plant, i.e. 1f 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

Red
Black Magnetite (Fe304) + Air —> Fe,0, &aematite

Heat

As the gangue case 1is the most costly option, and the more

complex, we shall proceed on this basis.

The yellow pigment is directly reduced in a rotary kiln to mag-
netite. (See direct reductien section). $250,000, This
material is then water gquenched 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. $250,000
and ground etc. $250,000.

If the reject yellow material does not contain gangue, then

the yellow may be calcined directly to red or black.

In practice we would use one kiln for both red and black pigment

production, at a capital cost saving of $250,000.

The worst case capital would be $1,406,000 including $100,000

ﬁor sheds and fences.
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washing
.— $50,000

r"“— 7

PLANT 2
LI 1
—=4—— DIRECT REDUCTION
A KILN .
- $250,000

& STORAGE
L ~—10,000Q

-3 2_

1

—————— From Yellow
Plant Reject

l

Bins

Staged magnetic )
separation and (Optional)

Surge Tanks

Optional

Mag Flow

density

1 3 “;\ 4~
~od e doe)

- %150, 000
'L i o
~—~ Fine Grind ~~ Fine Grind Blower
b—1 & Screen ~—A1 & Screen l Dusts l
~ $96,000
4 ﬂ; _-__-'—_‘—*_-—H——
, { k s
[ collector
Red’
M1 3 | - —FyBlover
Tark !
Black B _{L
\ Dust collector
{ )
I =
— — Blamkr
‘ $250,000
Bag packers & full bag conveyor ‘
- $250,000 o3

Injecti

> Y
1
Calciner
10 10T )feed bin
L] e
=
;:\ l eigh belts
Red - $250,000
Calciner
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The reduction of goethite (Fe203.H20) to magnetite (Fe304) using
natural gas {(methane (CHA). 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. Fe203.H20
to FEBOA' Further, because of the fine nature of the goethite
fraction and the relatively coarse sizing of the other fractions,
we decided to use a rotary kiln rather than a fluidised bed.

(The feed to the kiln was somewhat sized by elutriation 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)}.

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 ironmn oxide is an excellent cracking catalyst, so there
is no need to reform the gas, or add a c¢racking catalyst.
We also make use of the carbon reversion reaction to: (i) max-
imise the benefits of using natural gas; [;i) carbon coat the
iron particles for certain pigment grades, (The black blacks

~ see marketing report).

In summary, we are primarily interested in, and will be dealing

with three oxides of iron:

Fe203 - Red huufv_
FEBOA - Black &Umiyﬂ.
FeO(OH) Fe,0.H,0 ~Yellow gcbily

and the blends and modifications of these oxides.
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A simple explanation

Iron oxide (Fe203) 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.

Iron Oxide Heat Natural Gas

Fe203 + + CH&

—> TJron Water Carbon monoxide
2Fe + + Co

As we onrly wish to produce the lower oxides, i.e. Fe304 - 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.

The procedure of reducing the oxides of iron with natural gas

are known by the common misnomer of d1rect reduction.

General Description

In order to avoid confusion te the non-chemist, some over simpli-

fication of the reactions is necessary.

The methane CH, at red heat, i.e. = 600°C to 650°C is oxidised

4

by air in the furnace and the iron oxide.

Methane + Air + Iron Oxide
CH4 02 Fe203 or Fe203 HZD
+ Heat —_ Iron QOxide
Oﬁ(black)
+ Hydrogen + Carbon Monoxide + Carbon Dioxide
H2 CcO CO2
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As we are all now expert on the topic, let us list a few more

simple iron oxide reduction reactions,.

The action commences between 200°C and 500°C

Fe203 + arFeBDA + H20
Fe203 + 300 =w=2Fe + 3C02

continues with increasing velocity as the charge

and reduction
There appears

presses into the hotter part of the furnace.

to be a complex series of side and intermediate reactions:-

0 + CO = CO2 + 3Fe0 and

below dull redness, the back reaction {(carbon reversion reaction)

Fe + CO FeQ) + C 1is known to occur.

As hydrogen is extremely reactive at elevated temperat-

ures it is immediately consumed {(oxidised) on release

from the methane,

3Fe20 + CO0 = 2Fe30& + 602

Process Description

rationale behind the selection of

In order to appreciate the
it i1s important that the informa-

design of a particular process,

tion is presented.

basics are the same, Natural

Regardless of the process, the
with air and water vapour

. gas is cracked on the iron oxide,

to form CO, HZ, 002 and H20.

Carbon {(C) is oxidised and reduces the iron oxides. Once again

air and water vapour assist this reaction.
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Natural gas (CHA) will crack in the presence of hot iron oxide
and water vapour to produce reducing gases, i.e, Cl-I4 + H20 =
Co + 3H2.

form iron metal:

these gases then react with the oxides of iron to

i.e.t Iron Ozxide Hydrogen Iron Water

Fe,0, + 6Hy > 2Fe  + 3O

(The only visible pollutant is st:;m),w,/wﬁ”"”

Taking the reaction to Fe, i.e. complete reduction

Iron Oxide Carbon Iron Carbon
Monoxide Dioxide
Fe203 + 3C0 —> 2Fe + ZCO2

In reality the reaction proceeds in stages:

i.e.: d. Fe203 + €0 —> Fe304 + CO2 Magnetite Black

{(not balanced)

ii, Fe, 0 + 2C0 = 2Fe0 + Z2C0, Not desirable
273 2
unstable

iid. Fed + CO0 —> Fe + (D Desirable
Pyrophoric

and the hydrogen and carbon reactions are 6tcurring at the same

time.

ii. F9203 + 2H2 —> Fel + ZHZO
iii. Fe( + H —_ Fe + HZO

Just to confuse you further, it is important for the record,
to advise that the diron oxide reduction reaction occurs in a
non-stoichiometric manner, and is in faet much more complex
than depicted. The good news is that this is of no consequence

as far as we are concerned, and is of academic interest only.
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What is important is the fact the the overall reaction is endo-

thermiec (consumes energy) and that the energy must be paid for.

Because we are running counter current, waste heat is utilised
to heat the incoming charge. This saves cash, but complicates

the calculation.

Because the calculations are complex, I will not work through

them.

eg.: AHo £ 2Fe203 + 2CH4 + 02

- 198.5 -17.889 0

K cal
g mol

—> 2 Fe304 + 4H2 + CO + CO2

- 226.9 0 -26.416 -94.052

per Mol of Fe 04 produced.

3

fm= =]

4hop - 1 [2(-226.9) + 440 + (-94.052) + (-26.416)]

3 [3(-198.5) + 2(-17.889) + 1 X 0]
= 28,505 K cal/Mol Fe304
= 119.26 KJ/Mol Fe,0

374
No molar mass = 232 g/Mol

Therefore 1 tonne Fe304 has 4.31 K Mols

sHo -
Therefore R = 514072.4 KJ/tonne Fe 0, . <1,072.4/tonne

Fe304

So much for reducing haematite Fe203 to magnetite FeSOA'

The oxidising processes are in practice, as straight forward

as the reducticon mechanisms.

Magnetite Haematite
Black Iron QOxide + Air Red Iron Oxide
i.e Fe304 + 02 —_ Fe203
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Energy
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.
Now 973
4H = cp dT
298
) 973§ 423400
4,72 + L0160 e dT
208 (2 0.0 4T i) )
= 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
tonne Fe304
= 613.9 MJ
So assuming 50%Z efficiency in converting from electrical to
heat energy
Require
1.23 GJ electricity/tonne Fe30£l
1.25 GJ electricity/tonne FEBDA
Nowreduction is endothermic, i.e. takes in heat
JFe,0 + 2CH + 0
273 4 2 —> 2Fe30& + 4H2 + Co + C02
afof -108.5 ~17.889 ) ~226.9 0 ~26.416 —94.052
kcal
gmol
per mol Fe304 produced
B®p = ¥ [2(-226.9) + 440 (-94.052) + (-26.416)]

Wi -

[3(-198.5) + 2(-17.889)

+ 1 x 0]
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28.505 Keal/mol Fe304

119.26 kJ/Mol Fe304

Now molar mass = 232 g/Mol

Therefore in 1 tonne Fe304 have 4.31 kmols
Therefore AH°R = 514072.4 kJ/tonne Fe304

= 514072.4 kJ/tonne Fe304

Once again assume 50% efficient, i.e. require 1.03 GJ/tonne

1

Calculations:-

Magnetite = Fe304
Moclecular weight = 232
Iron content ~ 72.4%

Hence require 0.724 tonnes of iron to produce 1 tonne of

magnetite.

Haematite = Fe203
Molecular weight = 160

Iron content - 70.0%
0.724

0.700

= 1,034 tonnes haematite.

Hence require ¥ 1 tonne haematite

Balancing the equation:

~700°C

3F9203 + ZCH4 + 02 —_—> 2Fe304 + AHZ + CO + CO2
_ 1000
Have to produce 1 tonne Fe304 = Egz—kmols Fe304

= 4,310 kmols FEBDA

Hence require:

3 x 4,310 x 32 kg/hr of 0,
= 68.96 kg/hr of 0,
and 4,310 kmols CH4
Now CH4 has a calorific value of 802.32E%%T

3 M 4,310 kmol
kmol

Therefore require 802.32 x 10~

= 3.46 GJ of gas

20

3 =
ol
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In practice the energy costs are much higher because of losses

due to wmoisture, waste gases, conduction etc.. In fact, I

always apply a factor of 2.5 in any costing.

The magnetite produced from BSavage Resources goethite (Fe203
OH) appears to be much more stable than that produced from synth-
reaction temperatures than predicted

i.e. * 70°C higher. We

etic goethite, and higher
from theoretical data must be used,

do not as yet appreciate the reasons for this,

Kilns - Calciners

There are many types of calciners that c¢an be used, and the

following represent but a few. The designs can be simple

because of the high retention of product in the kiln.
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. Kiln Feed Bip
Weigh Feeder
Rotary Kiln/ws 5 feeders
1 Simplified Schematic of Iron Oxide Calcinating Plant 7 /riscoop

1

2

3

4, Kiln Firing Hood
5. Firing system

6, Primary Air Fan

7 Secondary Air Fap
8, Transfer Chute

9, Rotary Coocler
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1
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. Cooler Discharge Hgod

. Cooler Exhaust Fap

. Afterburner

. Afterburner Auxillary Burners
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FIGURE: 3  Schematic representation of the rotary kiln & auxiliary equiprent
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Where low cost power is available because of
“co-generation etc., an elecrrically heated
¥iln augmented with gas heatiag may ba used,
and in fact we have recently designed one for
another applicaticon.
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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
biﬁaseous reagents has some inherent disadvantages. For example
operation 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 : (1) handle fine
materials; (2) operate at high reducing temperatures without
sticking of powder; and (3) operate in a true continuous counter

current manner,

While we are aware of, and have used fluidised bed systems we

do not favour them for our application. Recall our visit to

the SiO2 plant at Burnie.

Despite all of the points which mitigate against a kiln based

process, we are recommending a rotary kiln,

Qur reasons for doing so are:-

i. Low capital cost

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.

v. Ideally suited to a market of 20,000 TPA to 60,000 TPA

vi, Large scale pilot facilities are available on a rental
basis.

The Process

Whether or not we feed Fe203.H20 or any other iron oxide the

operation is the same. In our process the first step is to

produce FeSO& from Fe203.H20.
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1. 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,

Reduction

Production of hlack pigment C)2 + CO0 + HZO CH4 + Air

Gases and Products of Combustion

<
Ezg}:l{.}g_ > Ye 29.3_ 3 2229.3_";_9_ > _E...e..3 9_4._.. >
100°C 250°C 450°C 700°C
Black
Pigment

Pxidation

Production of red and brown pigments

Combustion gases plus air

Egﬁga__> Fe203 Red & Brown

650°C 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
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V. The kiln.

In practice, every effort is made to produce as consistent a
colour as possible. However, the final result can only be

achieved by blending.

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 780G°C for at least
B8 minutes to achieve ceclour, and éﬁﬁlnin the reducing zone to
about 400°C before exposing to the air, Even at this temper-
ature there will be a slight colour change of the material at

the surface, but this will blend out.

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.

Because iron oxide has the same specific heat and thermal con-
ductivity as steel, heating and cooling is efficient, and the
exiting gas an efficient means of heating the incoming one.
AT PR

Let us assume that we are going to feed an 0.5m ID insulated
kiln at say 5 TPH of Fe203.OH. Because of water losses (see
energy calculations) we would need to have the kiln set at about
1020°C to achieve 780°C at 5 TPH. This allows alsc for heat
loss due to water of c¢rystalisation removal, some conversion
of the steam to water gas etc.. Also as we intend to introduce
excess CH¢ into the reduction zone, this must also be accounted

for.

The kiln is now set at 1020°C, feeding has commenced, the CHA
is turned on, and yellow FEZOB'OH is being fed in one end, while

black FEBO& exits from the other. A gas analysis shows residual
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CO0 and some CH& at the stack entry, but this combusts in the
stack. We carry our a draw down check, increase temperature
and gas if the material is too brown, increase gas only if the

material is too grey, check the draw down again, set the kiln

and run the batch.

Red and/or brown oxide:

For red and brown we proceed as above, except that no excess
gas is introduced, and we run the kiln at about 820°C for bright

red, 760°C for dull red and 640°C for browns.

The most attractive features of this process are that adjustments
can be made on the run immediately following checks, and oiff

specification material can be blended out, or re-run through

the kiln,

The secret to the process is accurate record keeping, i.e. all

recorder charts and draw downs must be filed.
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6. FILTERING AND WASHING (CYCLONING)

(It is not necessary for Colin to read this segment}.

7
a3 Wfhol -
We have_fqgggiin/éur work that it is necessary to remove as

muchfélkaline materigh as possible before reducing the goethite

to magnetite or some 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 adequare washing.

The washing was simply carried out by water in a filter, and

five consecutive washes appeared to be adeqguarte.

(}deally, the washing would best be carried out at the time of
magnetic separation, if it was found possible to achieve magnetic
separation of goethite; 1i.e. the procedure suggested by Savage

Resources has attractions and must be explored)

We do not describe the filtering, washing and cycloning technol-

ogies either in this sectieon or the Appendix as Savage Resources

have demonstrated expertise in this area. {Colin Graham).
Besides, the apex vortex relatjonships etc., may need to be
altered as the ore feed varies; i.,e. this is an ongoing

operational adjustment.

The following sketch summarises the process,
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7. OBSERVATIONS - Processing

A, There are two basic approaches:

(i) Reduce the goethite to magnetite and then magnetic-
ally separate from the gangue in order to produce
g high quality pigment plant feed.

(ii) Produce a goethite concentrate in order to produce
a high quality feed.

If the latter can be achieved it has many cost, process

and pigment product advantages. As the potential is easy

and low in cost to explore, this should be done.

B. The separation of the <¢oarse fractions by c¢ycloning 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

T CorO2 depends on ezxperience 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.
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ECONOMIC JUSTIFICATION

Because insufficient data is available regarding potential ore
reserves at this juncture, we shall be conservative and assume

a production rate of 10,000.TPA of @lgment)for 10 years, {(i.e.

—_———

the plant as presented could present 5,000 TPA on a pilot plant

basis - day shift only). \\ﬁ &w@ué Fﬁmﬂ&'

While there are many sophisticated programs for estimating the

R.0,I., we follow the KISS program.

A, Yellow Pigment

i, As the worst case would be the sale of all risings to Alcoa
in bulk om a long term take or pay basis, we shall use

this model.

ii. From the report, the capital cost without blending and
bagging plant would be in the order of $725,000 - say
$800,000.

iii, A reasonable interest charge on this capital under current

LT

economic circumstances would be 25%.

Capital cost per tonne at 10,000 TPA would therefore be
$2Q[£ane. (18 S-S CHR R A ?ﬂgwl
-t ] X o 2 _
N .
The operation could be runm by 11 personnel including the Manage-
ment of the contract miner; i.e. Plant Manager, 3Secretary,
Laboratory Operator, 2 x 2 Shift operators, 2 Maintenance men,

1 stand-by operator (front-end loader driver).

At Savage River, the cost of employing the staff, including
house hire etc., would be 1in the order of $50,000 per person

per annum, i.e. $55/tonne per annum.

The goethite feed cost, including royalty etc., should not exceed
$24/tonne. While the recovery rate on the samples supplied
exceeded 787, we should not anticipate a general rate in excess

of 50% until proven; i.e. $48/tonne for feed.

£
1.4&1.3-‘»@

-

1)
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Power, water, dumping charges and incidentals, i.e. R&M would

not exceed $20/tonne.

We should also apply a H.QA' overhead and marketing charge of

-

520 per tonne.

4D tax rebates, depreciation etc., are ignored and we apply

i contingency of 50% to cover freight ete..

Outgoings $/tonne
fapital 20
Wages 55
Teed 48
Power etc. 20
{iverheads 20
(ontingency 50% : 87

$215.00
Income

-sgume Alcoa or another pigment producer require a 100% margin,
atter packing, transport and other charges, and we can only

receive 50% of the market value, i.e. $800/tonne.

Income S/tonne
> 800
Less costs Hﬁs‘ 215
o o e
MARGIN W?“G t',\r‘ $585
f ====

At 10,000 TPA this would give an annual revenue before tax of
$5,850,000, or a one month pay back.

6
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While the selling price

could double if we marketed directly,
it could take 2 years to reach capacity sales,

and there would
be incremental travel and marketing costs.

he margins for red,

black and brown pigments would be in the
same order of magnitude.

There seems little point

at this juncture,

in detailing complex financial models
as doubling all costs would

I an acceptable margin.
¥

still result in

We will accept any model and/or <contingencies

that Savage
Resources Ltd wish to apply to the economic assessments.

ljulﬁ,

]-S})K‘\ﬂ‘

Ld
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TEST DATA.  SAVAGE RESQURCES LTD GOETHITE

Savage Resources Goethite tests were run to achieve the

following objectives:

1.

7.

Attempt to produce saleable grades of pigment from the

samples provided.

SRRV T PR S W
Determine the reducibility of the material in a rotary
kiln.

To produce chemically treated (upgraded) product.

Observe the reactions in the kiln and the nature of the

product produced.

To carry out oxidation and partial reduction rums in an

attempt to produce red and brown iron oxide colours,

Carry out limited reduction, oxidation and magnetic

separation test work on a laboratory basis.

The tests were rum to produce pigment grade colour.

Not only were all of the objectives achieved, but iron oxide

colour of much higher quality than anticipated was produced.

I. The tinctorial strength was good, and this was

unexpected.

2. Four excellent basic colours which would have

excellent market demand were produced. (i.e.

four basic colours not samples. A much larger
number of samples were produced and tested in

each category).

NOTE: If these four colours can be reproduced with

consistency, then we have the basis of a viable

manufacturing facility.
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The testing was not comprehensive because of lack of sufficient
raw material etc., and the fact that the expense of full testing

on these preliminary samples is not justified.

1. Yellow Colours

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.

The bulk samples were then processed to pigment by chemical

treatment {(acid leaching), grinding and sizing, and the resulting

pigment product evaluated. w\\— g h(b Pﬁdﬂ\ﬂt?

It was possible to leach down to the following analysis, although

this is not necessary for normal commercial precduction.

S;aﬁ{f"tﬂ[”_. {,f?,,f,-..:.

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

TEST RESULTS

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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! However on the prepared material the tinctorial strength was

surprisingly good for a natural pigment.v/

(Note: ©processed samples only were tested as follows:-

L

Colour of Tint Off White ()(/.:raf
Surprisingly good.

Hiding Power N4

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.

0il Absorption / {gq‘j{fc) ol {!ugalml ,ucfhaﬁ{,

Normal range

Bleeding J/
Well within specification

Heat Resistance //

Superior to all standards

Flooding and FloatingV/

Superior to synthetic grades

Resistance to Alkalis —

Surprisingly good results were obtained

v

Resistance to Acids

Not applicable, as only acid washed material was used ; i.e.

the test result was excellent, as would be anticipated.

Reactivity u//

Excellent

Settling v

A little on the high side. Will require surfactant reagent.
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Ease of Dispersion b//

Fineness Lo
1
[}

Surprisingly good.
1o

L

R
See grinding test results. (4

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,

("

s o - ‘. .. l'_r (ot -
Efflorescence Ubwls ATANNN (whm e DS e I
P ‘

v

Because we are almlng 1n1tlally specifically at cement 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 filtrarte
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%Z 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 pesitive

side compared to the standards, further work is justified.

Water Soluble Matter

The 8%Z level anticipated was not achieved even on extensive

leaching of the ground material. The results were in the order
of 27 to 6%. This test must be repeated on aged product,
2, Black Colour

Produced from dried goethite by direct reduction with natural

gag; 1i.e. CH&' Fe203H20 —_ Fe304.
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1. LAB Furnace < 45 Micron. ¢ 45 Micron starting material

- no other treatment.

2, LAB Furnace. No pretreatment to feed. As comparison

with rotary kiln.
3. Raw untreated feed.

4, Pretreated yellow feed. Only the blacks resulting from
the pretreated yellow feed were submitted to the following

tests:—

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.

.----------C)-
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Water Absorption

Minimal, superior to comparative testing on Bayer pigment.

Ideal for cement products,.

0il Absorption

Well within specification

Bleeding
OQutstanding, 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 superiocr to any test

results on record.

Resistance to Acids

Highly resistant. Superior to Bayer product.

Reactivity

Much lower than Bayer standard.

Settling
The settling rates were too high. Surfactant addition necessary.

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.
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3. Red Colour

Only two samples were prepared.

#5 Pilot kiln Black —> Red
#6 Pilot kiln Yellow —> Red

In both cases these were prepared from processed vellow 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 QOff 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.

0il Absorption

Within specification

----------g-
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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

Fase of Dispersion

Not applicable to as produced samples, Must be ground to size,
Fineness
Unacceptable. These are colours not pigments, until ground

and sized.

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. =
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4. Brown Colour

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.

Mass Colour

Good on ground and sized product.

Tinctorial Strength

Surprisingly good

Colour of Tint Off White

Surprisingly good

Hiding Power

GCood on refined and sized sample.

Water absorption

Marginally higher than black, but well within acceptable limits.

0il Absorption

As above

Bleeding
OQutstanding, No evidence of bleeding,

Heat Resistance

Superior to Bayer browns,

Flooding and Floating
Good
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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

0.X. following sizing.

Fineness

Unacceptable as received.

Efflorescence

Excellent, reduced tendency for efflorescence.

Cement and Concrete Strength

The anticipated reduction in strength normal with high levels
of pigment addition did not eoccur. Warrants further invest-

igation.



A

.-
oy

125249
E A T A

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 2 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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RECOMMENDAT {ONS

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-

vation.

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

etc..

RALPH E, SHACKLEFORD
DECEMBER 1989

----------1-
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INTRODUCTION
Pigments are abaut colour. The conhsistency or reproducibility
of the colour. The cost, quality, service and usage properties,

and uniqueness and market appeal of a colour.

This document deals very briefly with the foregoing aspects
of iron oxide pigments as they apply to cement, concrete, plaster
and like applications. Fmﬁkg.

While there are many registered standards for pigment evaluation,
most o¢f these were developed for paints, 1inks and dyes, and

later adopted for mascnary, bitumen and polymer filler end uses.

There are 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 sgimply
keep back one product from a previous batch and compare it with
the next batch,

We will not attempt in this document to list and compare all
of these tests, but we will list and properly describe cthesze
tests which will ensure proper quality control vis a vis our

end users,

This is not a technical document, but a working manual, i.e.
we do not desecribe colour in terms of a standard text. Also,
the data pregented in the technical and marketing reports 1is
not repeated here. Please refer to the appropriate section

of these reports for the technical data,

While chemical analysis and sizing data etc is important, except
for irom content, this service is to be provided in stage two

of the laboratory development, and this data is not provided

here.
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2, COLOUR

When a plgment user refers to colour, he 13 commenting on the

¢olour in the finished product, not the pigment colour,

Covlours may be referred to &as dull, bright, clean or dirty,
true etc.. In fact, it dis only with considerable experience
that an operator can equate mass colour, tinctorial strength,

tint off white etc., to colour in the finished product.

For meaningful ecolour testing we recommend the following proced-

ures.

A, If one makes mistakes, always ensure that one always makes
exactly the same mistake, 1.e. never vary any aspect of

g tast procedure.

B. Keep a large stock of properly blended material in store;
i.e, the sand and cement e¢olour and gquality changes can

effect a c¢olour test result more than a subtle change in

pigment colour. The same is true for plaster, talc, paint
base etc..

. Always cure the semples in an oven at a set temperature.

D. Never test esgainst old standards, 1.e. prepare fresh stand-

ards with each test batch and prepare them in the same

way as the test samples.

These tests which are carried out by every pigment producer
supplying pigment to the cement and concrete industry, are manda-

tory for quality control and blending to specification.

1, Test Equipment VWEifg fib@.iAT' ré;ﬁnrf? #

Blade blender, tumbler orrshakefj
A pumber of 0.5m X 1m HDfEﬁﬁbards.

A number of rubber rings. PVC, PE or other polymer ringas will
do. The larger the ring, the more readable (assessable) the
result.,
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The test is best explained by example:

3% pigment in cement test

Welgh out =sand, cement and pigment 1n the desired proportions

and dry blend for at least 5 minutes, Eg. 2 of sand 1 of cipent
37 W/V of pigment, 9
R "'-\'\ o ‘,.Jt\f\" ? O\{f)"‘l‘/
—
To the dry blend add exactly the desired amount of water ro
give a pourable slurry. Always add the same measured quantity
of water. Blend for & further 5 minutes and pour inte the

rubber ring which has been placed on the HDPE board.
A7 detopd Il
Immediately observ%yfthe amount of flepat, id.e. colour rising

to the surface.

Allow the coupons to set at 20°C for 24 hours and then read,
i.e. observe the surface colour, colour strength, eolour

uniformity etc., compared to a syaﬂdaf@)and comment,
T e ety

This scame test should he carried out at 4%, and 1, 2, 3 & 4%

in plaster, and if necessary 3% in grey or white cement only,

i.e. nc sand.

After reading the surface of the coupon, read the underside,

and then break and read in section,

The 3% 1n grey and white cement are the standard for the industry

in Austrelia, The plaster test yields valuable information,

especially 1in comparative testing, eg, relative tinctorial

strength, real colour, float, blending properties etc..

The novice should c¢ommence by carrying out a range of pigment
in plaster tests and vary not only the range of the pigment
addition, but alse the amount of water. The results should
be read ar the time of casting, the next day, and efter one
weck, and the interpretations compared.

Colour is used for one purpose only, aesthetic appeal, and it

is this quality that is being judged in colour testing.
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3. TINCTORIAL STRENGTH

The tinctorial strength of a pigment ia measured for a number

of reasons, but the following are the more pertinent:-

1. To determine the relative value of » pigment, eg. 1f we
use Bayer as the standard, and we can only achleve the same
colour density by using twice the amount of pigment, then our
product 1s worth enly half the value. All pigments are valued

on this basis.

2, In order to assess the suitability of the pigment for the
intended end use, eg. {or practical reasens, there are limits
as to the amount of pigment that can be added to the end product.
The addition 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 premature flaking, and the amount
of pigment fi1ller in & polymer must be carefully controlled.

The pigment additicn is termed the pigment loading.

The standard method of determining the tinctorial strength i1s
tc determine the relative capacity of a pigment to impart colour

to a vhite base,.

Because so much hinges on the tinctorial strength of a pigment,
we resort to a large number of different tests before forming

an opinion,

The first test we use i8 based on white plaster, By making
up various strengths of the pigment under test, and a standard,
in a white plaster, and casting this into buttons, and simply
examing the <¢olour one c¢an accurately rate the tincrtorial

strength.

Another very wuseful, simple and sccurate test is to6 make up
the various pigment strengths, i.e. 2% to 10% loading at 2%

incremente in a clear varnish, apd then to comb this onto test

strips. Eg. yellow onto black paper, black onto white paper,
brown onto white paper and red onto yellow paper. The trick
iE 0 get the smears to exactly the sane thickness. Combs
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are easlly prepared by winding-soft copper wire onto dowelling.

The larger the wire diamefer the more paint is deposited,
Always read these coloursSin natural sunlight, There are ASTM
test methods described but these are mainly for automotive
finishes, whereas in Australia the market is for cement, ¢oncrete

and heavy paints.

Another way to describe the rincteorial strength is hiding power,

Regardless ¢f the test system, what we are really assessing
le achieving the same quality of colour as the standerd over
8 given background. In fact, T usually assess colour qualicy,
mass colour, tincterial strength and hiding power in the same

test series,

For determining the hiding power din cement, run the following

gseries of tests:

1, In 2 blender (mixmaster) make/ﬁ a gseries of pigment water

mixes,

202 pigment in water, &40% pigment in water and 60% pigment

}- in water. Paint strips of this onto fibro cement sheert,

and assess against the standards,

Make up cement pigment mixes of 50% (Portland Cement)} grey,
plugﬂZ%. 472 and 6% pigment with water and paint onto fibro

~—_—Fement sheets.

3. to 10, These comparative tests can be repeated with plaster,

various paints etc,, and the tinctoriml strength accurately

assessed.

The foregolng tests are absolutely necessary if one is to gain
experience in tolour and tinctorial strength essessment. Once
these tests have been mastered, we &are then ready teo set up

to test to customer specifications and requirements.

Every major customer will have his &specific¢ test procedures,
which are designed to ensure that c¢olour matching 18 not

experienced from batch to bateh. The main concern of every

pigment user 4s colour consistency. i.e, There must be no

-
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off white (colour off tint) and hiding power.
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4. LIGHT FASTNESS

Because light fastness effects c¢olour, this preperty is import-
ant on large jobs, where a number of pigment batches may bte

used, eg. high rise or factory, or lsrge roof tiled area.

While this will not he a problem with our synthetic¢ or physical

plgments, some testing should be c¢conducted, especially for
Australian applicaetions, The ulrimate test is dirradimation
by U.V. wavelength source, After assessing the c¢oupons from

tests 2 and 3, simply place these facing a U.V. source for rtweo

weeks and assess the change if any,

Because the tests are comparative, and I know from the work
I have done that our product will outperform the competition
by a factor of at least 10, the U.V. radiation source specifica-
tion or adhering to standard test criterla is not important,
The test can be easily accelerated by increasing the test temp-
erature from ambient to 60°C rather than by increesing U.V,

radiation.

Because of the time it will take to get any meaningful outdoor
exposure test results on our material, these test panels should
be prepared and exposed before the end of this summer, 1i.,e,
A.S.A,P,.,

There 1s no substitute for panels consisting of product produced
by potential customers wusing our pigment, and comparing these
against those produced using our competitors product; i.e.
actual roof tiles, pavers and bricks etc.. As this will not
be possible before March next year, .we should make up panels
consisting of 2%, 2% and 4% of pigment in tile gize panels of
3 parts sand and 1 part cement. It wilill be noted that the

competitors product westhers quieckly and that our product has

superior weathering properties.
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5. _WATER_ABSORPTION e
S

The ASTM test is designed foy  paint. For cement, we mix the
pigment with 50% W/W with wvatér for 10 minutes in a paint shaker,
blender ete., and then vacuum filter through a pre~-weighed

sintered Gooch filter for 3 minutes after the residue appears

"to be free of water {(i.e. no more filtrate) and weigh. We call

the increase in weight water absorption for cement and concrete
use. Cnce again, our product is so much better than the
competition 4ir this respect that minor errors are of no conse-

quence .,

6. Q1L ABSORPTION

Becauge of the changes in paint technology, the ASTM tests are
no longer of any conseguence. We carry out the tests as above
using a mix of 50% linseed oil plus 50% minerel turpentine.
In the longer term, we will teast as per our paint customers,
and there are as many tests as the number of customers X 4,
Suggest we test as per our procedures for the time being, eor

using a light mineral oil,.

7. BLEEDING

This term.is normally applied to paint systems. The inorganic
iren oxide plgments do not bleed, 1.e, they are not soluble
in organic solvents. Qurs is normal in this respect, What
I have done 1is apply this test to cement and concrete products
for our initial program. The test is simple, place the test
coupon against a piece of fibro cement wvsing an elastic band,
and then place this in a beaker of water, and exemine at regular
intervala and c¢ompare wirth stﬁﬁﬂards; 1.e, tha degree of
steining of the fibro panel indicdtes the degree of bleeding.
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8. HEAT RESISTANCE

This 1a a property which we will be called on to define from

time to time, but the requirements and testing will be very

specific, 7t or}uj’.’

We test by observing comparative colour/change of the pigment
in a compressed tablet using no binder/ in a coupon consisting

oﬁﬂéﬁﬁpigment in a 2 sand one cemenfrmix, end in plaster of

" Paris coupons containing 2%, 3% and 5% pigment,

The testa are comparative, and we hold the coupons st temperature

for 4 hours before reading.

We test at 60°C, 120°C, 250°C and 380°C.
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9. FLOODING & FLOATING

Because the cement acts as a pigment, 1i.e, it 15 finely ground
and dimparts colour to the producr, we test cement as the other

pigment.

This is an extremely difficult test to perform and evaluate,
but we believe we have come up with a method that remcoves the

subjective guess work.

What we do¢ is prepare two slurries, one of 40% pigment jin water
and the other of 40% grey Portlend cement in water, We then
stir the samples together in duplicate using two stirrers with
ldentical paddles and revolving at the same rate, We have
found a 25Ncec test te bo i1denl and a atdrriag i1ate ol vue

revolution per second for 10 seconds.

250 CC m—

Level 7///_-?/—/27/7/“/7//_7*‘;22;;

/

Relative paddle size and depkh below syt fave

N

We then stop the paddle and observe the sample for ten minutes
-z . P s U 9 — i ——— -

-

—

to determine the flqgt properties, hod

This 41is an important test, and there are many variations of

it for paint, including so called standard tests.

We believe that the one as described will satisfy the demands
of both the cement and paint ristomers. For paint, oimply

use the intended commercial paint base in back to back tests.
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10. RESISTANCE TO ALKALT

Because we are anticipating very harsh environments we over

test.

It is necessary to prepare the following samples:

1. The c¢hosen standard pigments in distilled water,

W/V 40% black in 250ml warer
W/V 40% red in 250ml water

2. Alcoa pigment as above.

3. The standard and Alcoe pigments dinm 1Z NaQH and 10%Z NaOH
solutions. Stand for 12, 24 and 48 hours and note dis-
tolouration etc.,

DO NOT USE CALCIUM SALTS AS THEY COULD PRECIPITATE ON THE
PIGMENT AND GIVE FALSE RESULTS,

11, RESISTANCE TQ ACIDS

We perform the tests as ahave hut ins-
W/V 1% HOL® e = wed o oo g o ot i)
v : ; N

W/v 1% H280A
W/V 1% Glacial Acetic Acid

We then filtar and wagh and compere the wet ond dried rogiduea.

We also assay for iren and compare the-rasults.

12, REACTIVITY

dp
Not only we we report the alkali and acid resistance under this

teat, but we also take neote of Lhe lheal relstance snd weathering

tests,
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We would not <carry out any further testing unless this wan

specifically requested.

eg: 1. Reaction with lime in an autoclave.
ii. Reaction with cement in an autoclave,.
iii, Reaction to paint =olvents.
iv, Behaviour 1In twe part peint systems or thermo

gettling paints or UV setting c¢oatings, i.e. diron
oxide pigments can have a catalytic effect with
elther beneficial or disasterous results, depending
en the end use, We have witnessed 45 gallon drums

of s0lid paint.

13, SETTLING

The routine test 1is carried out by preparing 407 slurries of
the pigment, and adding 50ce of this to 50cc of water in a 10Qcc

measuring cylinder,

Note the following:

i, The rate of sink.

ii. The turbidity of the medium, This can be measured by
removing lcc samples and placing in a comparative turbidity
meter,

1ii. Note the level of sink after 2, 4 and 24 hours.

14, EASE OF DISFERSION

We routinely carry out this test in the following mediums:

o M{f
f ]
1, 42 "in dry Poertland cement. Dry the pigment under test,

the standards and the cement for 24 hours at 110°C.

1, Blend in a mixmaster for 5, 10 and 20 seconds and
note; i.e. press samples inte a disk and examine
on a stereoscope at 100X and BOOX. A quick res=mult

can be obtained by pouring the mixture into a thin



199p-A1-18 15011 EMERALD LWTER BOARRD, @59 6B S6173 F.16
f oo
1;$L32€3[3
-13~
A
2. Blend by rolling in a bottle for 15 minutes, taking samples

at 5 minute intervals and reading as above.

3, The above tests can then be carried out wet by repeating

the tests in 40Z water cement slurries,

i, Bocauece of the variability of point mediumm and notural
oils we carry out our comparative oil dispersion tests
using & mineral lubricating oil, As the tests are conpara-
tive and carried out under the same conditions any oil
may be used provided the same grade and make is emploved,
eg. Mobi)! SALE30 or mulrigrade,

As 1t is our intention to market stable emulsions, and we will
be marketing Lo distributors who make and =sell stable emulsions
the rtest work in this ares is to be expanded and better defined.

However, at this juncture the foregoing should suffice,

15, SIZING

Thara 4r na nand +a oloborata on cthio subjoes ausopE a2 SELLGC

that we should produce to a narrow range.

16, MORPHOLOGY
The morphology of the pigment is important, Because of the

capital, maintenance and other routine costs associsted with

FAT SAMRRRSAR: Mg, anglyalg, st e ranrantedoonr o, ThiE
acicular shapes of the synthetic iron oxides, or other naturally

occurring gowlhiles.

Muech npeeds to be discussed regarding morphology and sizing

relationships, but there is no need to do so in this report.
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17, EFFLORESCENCE

We carry outr two tests which are not reported in the literature,
but are important to the use of pigments in cement and concrete

products,

We note many yvears ago that compared to other iron oxide syn-
thetle pigments, the Bayer pigments retard or rteduce apperent
and visual efflorescence, Comparative analysis showved the
Bayer pigments to be higher in ealumina and silica content.
This {;_prediétafle because of their uniqﬁé production Lechnology.

We prepared Pfizer and Northern Pigment coupons and added fine
gilica and alumina end schieved the equivalent resulr to Bsyer,
Alcoa physical and synthetic iren oxide pigments contain

relatively Eigh levels of alumina and silica and display out-
standing effloreacence properties. The Savage Resources pigment

displays similar properties without the high Si and AQ%QB

—

contents. !

The test is a comparative ane and consists of placing the coupons
on a vrack ebove the water level in an autoclave and testing
until the onset of effloreascence, and then reading et regualar

intervals.

dl

3

b ——
[T

Coupons

Rack

=+
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18, COUPON BREAKING STRENGTH

Because the pigment loading adversely effects cement and concrete
strength we also ¢arry out a comparative crosg breaking strength

test.

Load

7
K7D CH*—Coupon

The test may be carried out in a number of ways, the only import-
an& point is that the test is comparative.

Marginal differences should be ignored but a major difference

could be important,

i.e,: Carry out the tests at a 2% W/W, 3% W/W, 4% W/VW
and 5% W/W lecading.

eg.: It will be nored that our pigment may be used to a higher
loading than Beyer before a notable reduction din c¢ross

breaking strength is ohserved.

1G. GENERAL

From experience a tester will get to know the feel of a pilgment,
i.e, it 1is fiuffy and lively or dead.

The colour is c¢lean or dirty, bright or dull.
On rubbing in the palm of the hand, it feels smooth or gritty.

The pigment balls or spreads, i.e. balling pigments are difficulr

to disperse,.

It is important from the outset_  to get to appreciate the look

and feel of pigments, in order to spot production at an early
stage.

Th a Fdma [ f4inA rd Aamand wmwernhlam LA hnfFrnma 4+ i~ h'ummnad
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out, or re-processing.

20. CHEMICAL ANALYSIS

Chemicael analysis is to be restricted to iren for the moment.
However, it should be noted that total inscluble gangue e¢an
be determined by simply filtering the disscolved sample, ashing
and weighing. A small furnace will be required for this.

Iron Analysis

There are many methods for determining toral iron, and ferrous
and ferrdic diron in wiwe. The 1lntroducticn of atomic absorption
and other i1nstrumental techniques, 1i.e. spectrometry and xray
fluorescence has outmoded these, However, at this juncture,
simple methods are to le used. The simplest and least accurate

would be gravemetric.

i. Weigh out a quantity of dried sample, i.e. 2 grams.

Dissolve in 5% HCL at about B80°C for 2 hours. Filter
and wash, Dry and ash the residue, and weigh - this
will give % gangue. To filtrate add a few drops of HNO3
and Ltoil for 3 minutes. Cool and carefully add NHQDH

with stirring, and add a slight exc¢ess, 1.e, red litmus
paper turns blue. Boil for five minutes, settle and filter,

Ash at 800°C to 900°C, cool and weigh as Fe203.

A roefinement of the above is as follows:

Gravimetric method

Dissolve the precipitate in dilute hydrochloric acid; peroxidise
with a few drops of nitrie acid and boil, dilute to about 200ce,
add ammonia (with constant stirring) till the 1liquid smells
of it, and heat to belling. Wash as much as possible by decant-

atien with hot water. Tranafer to the filter, and wash till

the filtrate gives no indication of soluble salts coming through.

125268
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The filtrate must be colourless and clear. The wet precipitate
is very bulky, of & dark-brown colour and readily soluble in
dilute acids, but insoluble din ammonia and dilute alkalies.
When thrown down from a solutrion containing other metels it
i3 very apt to carry portions of these with it, even when they
are by themselvex very soluble Jin ammoniacal solutionsg, It
must be dried and ignited, the filrer paper being burnt separat-
ely and its ash addad. When further ignition cesses to cause
a loss of weight, the residue 1s ferric oxide (Fe203), which
contains 70%Z ef diron. The weight of 4ron therefore can be

calculated by multiplying the weight of oxide obtreined by 0.7

The presence of ammonic chloride causes loss of dironm during
the ignition, and organic matter causes an apparent loss by
reducing the 1iren to a lower =state of oxidation, When the
iron in the sclution much exeeeds 0.2 gram the volumetric deter-
mination is generally adopted, as the bulkiness of the
precipitate of ferric hydrate makes the gravimetric method very

Inconvenient,

Volumetric Methods (Wet)

There are a numbher of options and these are based on the measure-
ment ot the volume of a reagent required toe bring the whole
ol the iron from the ferrous to the ferric state {(oxidation),
or from the ferric to the ferrous {reduction). Ferrous compounds
are converted into ferric by the action of an oxidising agent
in the presence of an acid, Either permanganate o¢or bichromate
of potash is generally used for this purpose:

0.

(15 10Fe504+2KMn04+8H.SOA=SF92(SO

7 +2MnSOA+KZSOA+BH

473 2

(2 6Fe012+K20r20 +14H01=3Fe C18+Cr2C16+2KC1+2KC1+7H 0.

7 Z 2

Ferris compounds are reduced to ferrous by the action of:-

(1) Stannous chloride;

{(2) Sulphuretted hydroéén;
(33 Sodium sulphite; or
(&) Zinct,
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(1) Fe,Cl +8nC1,=2FeCl,+5nCl, .
(2) F92016+SH2=2FEC12+2H01+S.
(3) Fe2C16+Na2503+H20=2FEC12+Na2504+2HCl.
(&) F92016+Zn=2FeC12+ZnC12.
IRON
1, With Stannous Chloride
Fill a burettre with a aolurion of stannous chloride¥®, and

cautiously run the ligquid jnto the hot assay solution (in which
the iron is present as chloride) until the colour iz discharged.
A large excess of the stannous choride must be avoided. Then
add 5ce of a 24% sclution of mercuric chloride, this will cause
a white precipitate (or a grev one if too large an excess of
the stannous choride has been added), Boil till the solution

clears, cool, dilute, and titrate.

2., With Sulphuretted Hydrogen

Cool the solutien and pess through it a current of washed svlph-
uretted hydrogen till the 1liquid smells a&atrongly of the gas
after withdrawal and shaking. A white precipitate of sulphur
will be formed, this will not interfere with the subsequent
titration provided it is precipitated in the cold, If, however,
the precipitate is coloured (showing the presence of the second
group metala), or if the precipitation has been carried out
in a hot solution, it should be filtered off. Boil the solution
until the sulphuretted hydrogen is driven off; this may be
tested by helding a strip of filter paper dipped in lead acetate
solution in the stesm 1issuing from the flask. The presence

vf sulphuretted hydrogen should be looked for rather than 1ts

absence.
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It is wall to continue the boiling for a few minutes after the

gas has been driven off. Cool and titrate.

3, With Sodium Sulphite

Add ammonia (a few drops at a time) until the precipitate firat
formed redissoives with difficulty,. If a permanent precipitate
is formed, redissolve with & few drops of acid, To the warm
solution add from 2 to 3 graems of sodium sulphite crystals.
The solution will become strongly coloured, but the ¢olour will
fade away on astanding for a few minures in & warm place, When
the colour is quite removed, add 20cec of dilute sulphuric acid,

and hoil until steam is quite free from the odour of sulphurous

acid. Coocl and titrate.
4 . With Zinc
Add about 10 grams of granulsted zinc; if the hydrogen comes

off violently add water; if, on the other hand, the action
ie very slow, add sufficient dilute sulphuriec acid to keep up
a brisk effervescence. The reduction is hastened by warming,
and 1is complete when the selution 18 quite colourless and a
drop of the liquid tested with sulphocyasnate of potassium gives
no reation for ferric iron. Filter through '"glass wool" or
quick filtering paper. The =zinc should be still giving off
gas rapidly, indicatving a freely acid solutiong if not, acid
must be added. Wash with water vrendered acid. Coel and

titrate.

With regard to the relative advantages of the different methods

they may be roughly summed up as follows:-

The stannous chloride method has the advantage of immediately
reducing the ferric iron whether in hot or ¢old solution and
under varied conditrions in regard ro acidity, but has the dis-
advantage of similarly reducing salts of copper and entimony,
which, in a subsequent titratien, c¢ount as iron. Moreover,
there 3s no convenient method of eliminating any large extess
of the reagent that may have been used; and, consequently,

it ecither leaves too much to the judgement of the operator,

A AmEA"T | PR -
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The eulphuretted hydrogen method also haes the advantage of quick
reduction under varying conditions, and the further one of adding
nothing objectionable to the solutiong in fact it removes
certain impurities. The disadvantages are the necesasity for
boiling off the excess of the gas, and of filtering off the
precipiteted sulphur, although this last is not necessary if

precipiteted cold.

The sodium sulpite method hes the advantages of being clean
and neat, and of requiring no filtration. On the other hand
it required practice 1in obtaining the best ¢onditions for
complete redvecrion: ard, as with sulphuretted hydrogen, there
ie the neces=ssity for bolling off the gas, while there 1is no
simple and delicate test for the residual sulphurous acid.
In addditien, 4if an excess of sgodium sulphite has heen used
and enough acid mnot subsequently added, the excess will count

ag iron.

The advantages of the =zinc method are, that it is easily worked
and that the excess of zinc is readily removed by simply filrer-
ing. The disadvantages are the slowness* with which the last
portions of ferri¢ irom are reduced, the danger of loss by effer-
vescence, the precipitation of basir salts, and, perhaps, of
iron, and the lpading of the solution with salts of =zing¢, which

in the titration with bichromate have a prejudicial effect,

Generally speaking, tha sulphuretted hydrogen and sodium sulphite
methods are to be preferred. Carefully worked each method

will yield good results

The titration may be done with a standard solution (1) permangan=

ate of potesh, or (2) bichromete of potash,

1. With Permanganate of Potash

Prepare a wstandard sclution by dissolving 2.82 grams of the
salt and diluting to one 1litre, The strength of this should
be 100cc = 0.5 gram of iron, but it varies alightly, and should

#* The maximum reducing cffect of zinc is obtained by exposing as large a

gurface aﬂ.fossible of the metel in a hot conctentrated solution containing
but litvle free mcid (Thorpe).
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be determined (and sfterwards checked every two ar three weeks)
by weighing up 0.2 gram of iropn wire, dissolving in 10cc dilute

sulphuric meid, dilutineg to about 100c¢e, and titrating.

The standard solution must be put in a burette with a glass
stopcock, as it attaecks india-rubber.,  The assay should be
contained 1In a pint flask, and he ¢oolaed before titrating.

The =tandard solutien must be rum din until a pinkish tinge

permeates the whole solution; this must he taken as the finish-
ing point. When certain interfering bodies are present this
colour quickly £fades, but the fading must be ignored, With

pure solutions the e¢olour is fairly permanent, and a single
drop of the potassium permanganate solution is sufficient to

determine the finishing point,

2. With 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 solution 1is permanent, its strength is determined by
digssolving 0.2 gram of diron wire in 10cc of dilute sulphuric

acid, diluting to about a quarter of a litre, and titrating.

Also prepare a test solution by dissolving 0.1 gram of ferri-
cyanide of potassium in 100ce of water. This solution does

not keep well and must be freshly prepared.

An ordinary burette is used, The amsay is hest contained in
a glazed earthenware dish, and may be titrated hot or cold.
To determine the finishing point, place a series of drops of
the ferricvanide solution on a dry white glazed plate. The
drops should be of about about the same size and be placed in
lines at fairly equal distances, The bichromare is run in,
in a steady stream, the assay solution being continuously atirred
until the reation is aenalibly slackened. Then bring a drop
of the assay with the stirrer in contact with one of the test
drops on the plate. The standard can be safely run 1in lec
at a time, so long as the test drop shows signs of a precipitate.

When only a coloration is proeduced run in cautiously a few drops
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Time exposed 1 hour 1 day 2 days 3 days
c¢ reguired 18.2 19,1 19.0 19.0

Theoce rosults show the atmospheric oxidation in c¢old solulivase
15 unimportant. With beilding solutions the results are gome-—
what different; e solution which at the outset required 20cc
of permanganate bf notassium, after boiling for an hour im an
open beaker (without any precautions to prevent oxidation),
water being added frem time to time to replace that lost by
evaperation, required 19.2cc, If the solution be evaporated
to dryness the oxidising power of concentrated sulphuric acid
comes into play, so that very little ferrcus iron will he left,
4 solution evaporated in this way required only 2.2 cc of perman~

ganate of potassium,

Effect of Varving Temperaturc

In these experimente the bulk wps in eoch case 1002¢, and 10cc
of dilute sulphuriec acid were present, The permanganate

required by

lee of ferivus sulphate was, at 15% 1.0c¢e¢, and at 70° 1.1cc
10CC " Tt 11 9.7 " Q.BQC
100¢c " " " 7.7 " 96.8cc

The lower result with the 100cc may be due to oxidation from

exposure,

There are other conditions which may vary the result somewhat,
e.2. bulk, forelgn salts, excess acid, iron concentration etc.,

but provided we always use the same procedure the results will

relate.

A guiek field Leasl fur Llivw s Luv slwply dlssolve a =srandard
measure of the 41ron in HC1 inm a test tube, add excess sodium
sulphide solution and compare the colour (dark brown) intensity

sgainst standarda which are made at the same tLiume.

The dinstrumental analytical technigues will be provided when

the equipment is commissioned, and the sraff instructed on the
equipment,
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21, EQUIPMENT LIST

i, Because of the nature of pigment testing a dishwasher is

essential.
ii. Exhaust fan above the hot plate (stove).

11i. Falee counter top of hear resisting material for sample

cooling.

iv, Mizmaster for pigment blending, sigma blade type e.g.

Sunbeam.

v, Ben¢h grinder or power pestle and mortar; any type capable

of processing sbout lg per minute to minus 5 microns.

vi. Bench centrifuge. A clinical or laboratory centrifuge

capable of taking at least 2 50cc tubes would suffice.
vil, A colourimeter.
ix. Screens = Laboratory screéns.
x.. Elutriator - Secondhand.
xi. Beneh top roller -~ }H,P.
xii, Muffle furnace - Secondhand.
xtii.Dryer - Secondhand.

Miscellaneous

Beakers - squat 6 x 250cc, 20 x 500cc, 6 x 2L

Conical flasks. Will supply from R&M Shackleford P/L.

1 "

Stoppers.

(Second thoughts - as this will cost more for me to write up,

than for me to purchase, suggest I purchase and invoice Savage
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i.e. glassware, spatulas, filter papers ctc..
Balance - helieve one already exists at Ballarat.
Reagents - suggest I purchase and invoice.

Do Kot purchase atomic absorption unit unless you check with

me, especially if you are purchasing & sccondhand unit.

I----------%-
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22, FERSONNEL

A person with laboratory or analytical experience would be

preferred.
The persen must undergo & colour rteat before hiring.

Some calculations will be necessary, i.e. matriculation Jevel

methematics and chemistiry.

23, MODUS OPERANDI

We would assist 1in setting wup the test facility, establishing

the standards, and training the staff,

in the wuse of this and the other safety equipment, and the

instructions clearly digplayed.

24, CONCLUSTON

The facility should be expanded on an as needed basis, and could

eventually include some pilor facilities.

RALPH E. SHACKLEFORD
JANUARY 1960

' Safety gogegles and screens must be provided, the staff instructed
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at a time so0o long as two drops of rhe asssay gives with the test
a colour which is ever faintly greener than two drops of the
agsay solution placed alongside. The finishing point is decided
and practically permanent, although it demands a 1little practice
to recognise 1t,. Thetitration with permanganate of potassium
has the advantage of a more distinet finishing point and easier
mode of working; its application, however, 1s somewhat limited
hy the disturbing offecto of hydrolchlorie aeid, The bichremats
method haes the advantage of a standard solution which does not
alter in strength, and the further one of being little effected
by altering conditions of aasay. Hydrochloric acid has prac-
tically ne effect an ir, Bath methods give accurate resultsg

and are good examples of volumetric methods.

The [ollowing results illustrete the extent to whieh the methods
mey he relied on; and the influence which the various conditioens

of experiment have on the assay,

Solutions of ferrous esulphate and of ferrous chloride were made
containing 0.5 grem of iron 1in each 100cec, thus corresponding
to the standasrd solutions of permanganate end bichromate of
poetassium, These last were prcpared in the way already
described, The solution of ferrous asulphate was made by dis-
solving 5.01 grams of iron wire in 100cc of dilute sulphuric
acid and dil;uting te 1 litre. A similar solutien may be made
by dissclving 24.82 grams of pure ferrous sulphate crystals
in warer, adding 100cc of dilute culphuric acid, and diluting
te 1 litre.

Rate of Oxidation by Exposure to Air

This 1s an important consideration, and if the rate were at
all rapid would have & serious influence on the manner of working
since exclusion of air in the varicus operations would be
troublesome. 20cc of the solution of ferrous sulphate were
taken in each cxperiment, acidified with 10¢e of dilute sulphuric
acid, and diluted to 100cc. The solution was exposed, cpld,
in en open beaker for varying lengths of time, and Lilrwied

with permanganate of potuxsium,
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SEM EXAMINATION OF GOETHITE SAMPLES G19, G20 AND G21

Three samples were examined to compare their particle size, morphology
and composition. Photomicrographs in the range 25x to 50,000x 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.

Microstructure o }

¥ Sample G19
At low magnifications (Figures 1a to 3a; 25x to 1000x) almost all of the

fo

1

1

1

1

1

1
larger particles visible consist of angular fragments of quartz in the range 5-

l 10um up to ~100pum, frequently coated by a layer of much finer goethite
particles. A few highly sherical “particles” are also found (for example at the

I 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.

l Particle size and shape for the fine fraction, which actually makes up the bulk
of the sample, is illusirated in Figures 4a to 6a (10,000 to 50,000x}. The fine

l fraction consists almost entirely of very small rounded particles of goethite
about 100nm in diameter, but electrostatic attraction between these extremely

l 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

1

1

i

1

a

Microns.
Y

*Sample G20 (
The low magnification images (Figures 1b to 3b) show that angular quartz
fragments are generally larger than in G19, ranging up to 300um, although
the finest sizes (5-10pum) 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).

£ BANAked somple. For rore  informainen See  AO-ZINSTTD
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Sample G21 differs from 319 and G20 in two ways. Firstly, the low
magnification images of this sample (Figures 1c 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 2um 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

TABLE1
STANDARDLESS BULK ANALYSES OF POWDERS (Wt%)
(average of two Tcm? areas normalized to 100%)

olf U‘C
Sample G19 G20
5i02 28 35
TiO2 1 1
Al203 22 18
Fe203 _ 45 41
MgO -2 3
K20 1
SO3* 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 1em? 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 $iOs and Al;O; present. Some of the 5iO; occurs as
quartz, and the higher SiO; 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 SiO; (no large quartz fragments included in the analysis) the
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small “goethite” particles also contain significant Al 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 quarfz. This also appears to be the case for G19 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
clay-like flake was located (Figure 6b).

Sample G21 (Figure 9) consists of almost pure goethite. The slightly
darker colour of G19 and 20 compared to the pure goethite is probably due to
the presence of small amounts of TiO, .

Discussion 7

The fine goethite fractions of G19 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 G19 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 G19 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, x25. 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

(0 G21
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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

() G21
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Figure 3
Photomicrographs of G19, 20 & 21, x1,000. Quartz fragments in G19 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.

(a) G19
(b) G20

() G21
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Figure 4
Photomicrographs of G19, 20 & 21, x10,000. (a) and (b) illustrate the similarity
of the aggregates of small rounded goethite particles in G19 and G20, and (c)
shows the contrast with the larger crystallites of G21.
(a) G19

(b) G20

(c) G21
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Photomicrographs of G1
I the areas in Figure 4.

9, 20 &21, x25,000, showing more detailed images of

l @ G19
l (b) G20

l o) 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 ~100nm
particles. The centre of b shows a fragment of a very small clay or mica flake.
¢ is a detail of the centre of 5¢ showing a radiating cluster of prismatic
goethite.

(a) G19
(b) G20

(0 G21
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I e-l"‘; = SEM EXAMINATION OF GOETHITE SAMPLES G30 to G38

Nine samples consisting of cyclone overflows (some washed in 1,
and then 3 or 5% HCI) and underflows from -0.1 mm primary and
scavenge exftractions 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
¢ SPECIMEN INFORMATION

(30 — Scavenge extraction, -0.1 mm, cyclone O/F, dried @ 110°C.

(G31 — Scavenge extraction, -0.1 mun, cyclone O/F, washed with 1% HC), dried @ 110°C.

G32 - Primary extraction, 0.1 mm, eyclone O/F, dried @ 110°C.

G33 — Primary extraction, -0.1 mm, cyclone O/F, washed with 1% HQl, dried @ 110°C.

(G34 - Primary extraction, -0.1 mm, cyclone O/F, washed 1% HC), 3% HC], then dried.

(G35 - Primary extraction, -0.1 mun, cyclone O/F, washed 1% HCI, 5% HCI, then dried.

(36 — Primary extraction, -0.1 mm, cyclone U/F, dried @ 110°C.

G37 ~ Scavenge extraction, -0.1 mm, cydone U/F, dried @ 110°C.

(538 — Primary extraction, 0.1 mm, cyclone U/F, dense mineral tail from G36.

Summary of mineralogy, particle sizes and morphology

Removal of quartz in the primary and scavenge extraction overflows
has been successful (Figures 2a to ¢; 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 5a), 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
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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 25,000x (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 1a 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 pm rounded goethite particles
(Figures 1c and d) form a small proportion (always <5% of the total) in
both overflows and underflows. Weathered chlorite and sericite flakes
also form an important component of the underflows (Figures 4 & 5 d)
but they are joined by significant amounts of quartz, some goethite
parficles, and accessory amounts of tourmaline, rutile, magnetite,
corundum, Mn oxides and rare zircon (Figures 2d; 3g & h).

The "dense mineral tail" from the G36 cycione underflow sample is
not really a heavy mineral concentrate but it is characterized by an almost
total absence of chlorite and sericite (Figure 3i). 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
pum) in the scavenge extraction overflows than in the primary (up to ~20
pm) (Figures 3a to f). However the vast majority of particles fall into the 1-
10 pm and 1-15 uym ranges for the primary and scavenge overflows
respectively (Figures 4a to ¢), with much sub-micron material also present
(Figures 5a to ¢; 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 pm 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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The "dense mineral tail" has an exiremely uniform grainsize and almost
all of the particles are close to 100 um 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.

Bulk compositions

Table 2 gives approximate bulk compositions of the samples
calculated from the X-ray specira 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 Si and Al in the overflow samples is due to
chlorite and sericite while higher Si 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.

123304

TABLE 2
BULK ANALYSES OF POWDERS (WT% OXIDES)

2
sample ]G30 |G31 G322 |G33 |G34 |G3s |Gie |G37 |G3s
Si0, |3 |35 |34 |34 |32 (3¢ J4a |41 |61
TiO; 1 05 |05 |05 (05 {05 | 2 2 1

ALOs 127 |27 |27z |27 |27 |27 24 |23 |14
Fe,O; 25 |27 |20 |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
K;O 1 0.5 0.5 0.5 0.5 0.5 1 1 0.5

I. These analyses are "standardless" and normalized to 100%, made by
rastering the beam over about 1 em? of loosely mounted powder. They are
of low accuracy and should be used for comparative purposes only.

2. A small amount of Na;O is also present in G38.
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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.

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
of G30 to 38.

125362
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Figure 1

Occurrence of goethite:

(@) & (b) G35 Primary extraction cyclone O/F, 1% then 5% HCI. 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.

() &(d)  G37 Scavenge extraction cyclone U/F, dried at 110°C. Large
cemented aggregate of ~1 um 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 & ¢) 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 & ¢ 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 ¢ are due to specimen charging.

(d} Primary extraction underflow G36. The other underflow sample

(37 is identical.
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Figure 3

Representative micrographs of all samples at x100 magnification. The
two scavenge extraction overflows (a & b) are identical despite acid washing
of b. Likewise, all of the acid washed primary extraction overflows (d, e & f)
are identical to ¢ 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 um) than the primary (up to ~20 pm). 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 um range. The "dense mineral tail" (i) derived from g has an extremely
uniform grainsize at around 100 pm 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.
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Figure 3 (continued)

(e & f) 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 tourmaline. 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 G3'f, 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 (¢) and a primary extraction underflow (d) at
x1,000 magnification. The two scavenge extraction overflows are identical
despite acid washing of b. In a to ¢ virtually all of the particles visible are
weathered Mg chlorite and sericite, with particle sizes in the range ~1 to 15
pum for the scavenge overflows and ~1 to 10 um for the primary overfiows.
In the primary extraction underflow minimum particle size for most
material is about 10 um, 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 chiorite and sericite.

(¢) 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.

(d) 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 exiraction overflows (a & b), a
primary extraction overflow {(¢) and the primary extraction underflow (d) at
x5,000 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 um,
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 chiorite or
sericite adhering to a much larger Mg chlorite flake.
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Figure 6
Micrographs of Mg chlorite from all overflows at x10,000
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. ¢ 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% HCl,
and then 3% HCI. f Washed in 1% HCl, and then 5% HCI. 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 (¢} at x25,000
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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