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some fUl'ther investigative work is d')C\lrnented hel'e.

1.0 INTRODUCTION

illvestigutioll of sixteen ochre samp].es supplied by Herl1'y Sllarlclon.

The initial repol't was based on wUI,k carried out on DIlly six of

10700<

~:>amples and the resul ts of the remaining ten samples and

5l1pplemcntary I'eport documerLts the corlclusiorl of phase IJne

these

This
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This t(Jok 36 to 48 hours to Behie've zero moi.s ture,

Initially grinding was carried out using a 300 mill diameter

2.0 TESTING PROCEDURES

to

no

the

blAt

the

this

ochre

f"r

1%,

the

calcination

problem

Although

necessary

ouly

the

was

at

initial

constructed

it

andtime

tl'ia] l'eSlllte,] in

measul'ed

work,

which we

one half l'stained and the ot~ler

cured

5

first

III iII i ng"

mill.

rOl.ltine

This

the

charge was

ball

ball

t.he

excessive coating of the balls.

The milled product was again split and half of

the

i.n

of

HOWe\8r'

sheeting.

steel

commencing

plasteritlg tIle inside of t}IA Illill with littlA or

reSI,llled

i.t calcined.

linatex

un 1 ined

charge

moi~:; tUl'e

1070( 'J

lelllpel'utlll'e tu be used.

gl'irtding. To ovel'come this the mill was fully lined will1 310m

PUl''po~:;;e .

Ref::!re

estdbl ish

2.2 Pt·elimi.llBl'Y testIng

b,dl milled.

2.1 SUlllple Pl'eparati~n

Raw O(~hl'e sample NBS weighed and dried in a convection OVerl.

Tho rlt-ied sample was split,

••••
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•
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6

we

of

unly

been

0"\'-811

level

8Hrs,

Colour

dt'.ying

was

increa~:;cd

pt'ac tical

hot

uptake

4Hrs,

the

exceeded,

temperature was

The (..:hroma

measured.

was

2Hrs,

350 C, lind 400 C, The

c

then

lHr,

300

Ti,e chroma level

t' e d)

'...-ere

300 C,

accepted this d~

Ttle sanlple ill question had

when

samples Wel'€ kept ill tile

However some fille tunirlg around this

we

lind then stubilised,

8Hrs,

fur the t'

disappedl'ed.

32Hrs urld samples cllecked [01' calout, par'arne-lers

significantly

to 350 C

All

the cold oven over' the weekend arId tlle

to be tl,e cause of the pl'ohiem arId all t'e

.").bove

and

levels arId colout, angle

decl'easeJ (nloved towards

tncreaseeJ g"inding time but as the Incl'euse

in

diluted colour' pal'ametel's.

pr'obl em

sample of ()chre was Inil.led fOl'

inc ('eased

l6Ht,s,

statldal'dised Ofl 300 C,

the

telnpel'utul'e Illay be benefir:ial,

w L t h

chre-rna

sample wa.s calcined o.t 250 C,

red (~al()lJrs Rlld to estdbll~ll the calcirJation temperature, a

IJrttil loaded irlto the llltll

optimum for' the ~;ystem and standi3.rdised at thi~:; level.

decreased

md l'gl na 1

angle

and

left

atm():~pherjc 111()lsture over ttlis titue was sufficient to impede

appearf-.)J.

C;.'llcitlatlon is llsed to corn'-ert the hydrated yellow ochres to

grinr.ling.
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2 . 3 R0 u t l "" Te sting

Based 0[1 the above iriforilldtion. we established the following

routine testing pl'ocedul'e.

a) Weigh out two samples of 3.5 Kilos each

b) Dry these at 120 C for at least 36 hours or until 0%

moi:,~ture .

c) Charge the mill with 65 Kg graded balls and one sample

(circa 2.5 Kilos).

d) Mill for 8Hrs.

e) Split the milled sample arId cllarge the cold calciner.

f) Raise the calciner to 300 C find cut off gas (2Hrs).

g) Allow to COl)} [lattlrally and remove.

7
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l'arlge of Jilutiurls.

Llltrafirle ft'ncliorls wh,i(;h will conf()rm l:losely to cammer'cial

to

its

to

any

At a

wider

simpl,Y

colour

as

107008

IIlLl.t'keting

gen~~l'at~d

t, ha t

rt=.)producible

fo1'

powder

I\l()dium

ctnd

on

felt

This system had

rupid

stage it WF.iS

ochres had relied

t hi 5

u.rn would allow

that the siimples themselves were liard

of

we deci<led Lo u~e a paint

ut

statldar'd system was requil'ed to I'Slnove

in

air classification will be IJsed to

100

p.igment evaluution and to examine a fal'

and one dilution at 10%,

tl'BIlsport arld wer'e of littl.e

,;tudy

at

some

testing

f 0 l'

Howeve I'

0['

stage,

this

the batch mil.ling process did not allow clasifiati()n

used,

For

vehicle

studies.

s'tore

disadvantage's

3.2 Paint FOX"nIUla-ti()ns

measurements

se t'8(~n lng

G 1 Z I. ng" .

Pre\CLOUS

comp~t'is()ns of the ochr'e rallge.

tramp oversize prlor to testing pigmenting propel,ties.

As

I ate ['

be

3.1 Sizing

8,0 PIGMENT PREPARATION

••••••••••••••••••••••
••••••••••••
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16,15 grams ocht'e

b) Dispel's8 tllis batch in 43 nils. of acrylic "851n base with

ml DisrJex, using high speed laboratory mixer for 5 min.

e) Add 50 nils. of Low sheen white aCl'ylic paint arid ra - mix

d) Remove 50 ml aliquut and store (160 g,'ams / litre)

e) Add SOmIs white p~inl Blld !'8 - mix etl;,

f) Continlle witt, dilutil)ns Ilrltil firlal sample at 10 grams /

F ill (e" ( ea l c j tt, I 136 grams / 1 it" e

Ex t l;:~ nde [' (K"o lin) H grams / litre

P iglHr)n t (Ti021 323 grams / litre

as

fot'

The

107009

sample

pigment

she8n acrylic

nf po,lnt was produced for each

2.2 grams kaolin

6.8 gratns calcite

to pl'ogl'8ssively substitLtte ochre

with titanillin dioxide as tt18 sale pigment.

bat"h

paint selocted for this stlJdy was d low

decided

follows:-·

A master

tittirliulO di()xide up to 160 gr'dms / litre.

al Weigh up

3.3 Sarnple Paillt PI'epal'atioll

We

fOI'mulation

ge.l18rdl fOl'mulation is as follows:-

The

••••••••••••••••••••••••••••••••••



punch orld were then mounted on the prepat'ed forms.

10

Sets of disks wet'S CIJt from the dried paper' U51l1g a wad

of

107010

loadingssanlples at pigment1 n ;)

tB.k.c-~n .

resul Ls

3.4 Sample disc PreparatiOtl

A 10 ml aliquot of sample pairlt was tl'unsfer'l'ed to an inking

tJ'ay ~tld a 60 ml spulige l'()ller evenly chat'ged with the

paint. TIle paint was the!l laid on a bond paper which was

bal:ked witll double sided tape.

1 i t t'e 1 s

This

10.20.10.80, & 160 grams per litre.

••
•
•
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.:1-.2 Col{)!l1' Field Choil;(~

11

using

culoul'

chart

~linol ta

10701 ....

measuring

brightness

compardbledirectly

reducing.· it to a

are

The former meUSUI'es

15 self cOtltained lltlit with a

the lltli t carl l'eport on a rlumber of scales.

deSCl'ibe COlOU1',

llue aflg;le which

used for Cf)!OUI' measurement was

a

to

This

and

iHld the LCH sy s h'm.

Lo a measurement ['\Jtl tf18 unit is staTldat'rli:;ed against

Lnstr'ument

a number of .scales or even on the Munsell culuur'

st.rAngth

.....,ys!:em

useful fOl' pl'oductLon conlI'ul. The second system uses l'adi.al

(L) and t'Hd dntJ yellow co--ol'dlnates and is fJl'ubably the 1I101"e

the triple medSUr(;11l8nl and avel'aging function of the unit.

betweAn s61nples and weI'S se-Lected for tllis evaluation stage,

As staled ctbtlVe,

co-ordinat8s

Prior

FOl' guod COl01Jt' lneaSIJl'ement tIle choice lies betweell the I.ab

a

head llsing a xenon SOI,tl'ce dUJ the abili ty 1:0 report the data

on

The

4.1 Colour Measurement Technique

Chromameter.

4,0 COLOUR ME~SUREMENT AND DATA ANALYSIS

•••••••••
••••••
••••••
•
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blendiIJg p1'ogrammes for coloul' matching.

The output of this progTdmme loS appended as tables for each

spreadshRct progranlme Wllich enables tile automatic pl'oductioIl

10701;;.

the

3.0

of

diluti.on

t'egr(~s5 ~on

graphs

reduce

proceeds,

to

usirlg a Super'Gale

As the work

Intl'ljduced

examined to date arid

be

1;0 mat}telni~licdl fOl'lllulae for use in designing

samples

will

of the data.

was tt'ansferred tel a P,C.

tonthe

gt'fiphs

"e] a t ion s hip s

12

nf

uf

PI"og)'l'lmmE-OlS

'1.3 Plotting Results

The

!)erformance of both natul'al uod calcined pignlents.

•••
••••••••••••••
•••••
•••••
••••
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it Wi:lS peL'sislent dnu logelaet' with the inhel'(~nt darkne:'Js uf

a

low,

lIlany

t () tal

only

powe t'

dllgle

pinks

samples

In

10701::

ten

r~C!d.s ,

colour'

it was i.t\. fact

examined,

!';re,ys.

covet'S

doveand

wh 1. eh

10 commercial pa'int pr'odlJction,

Another subjective comment may b..-:

l'angp

lilac

of the sixteen samples

und

C010UI'

may be expressed ill Lerlns uf

f,'o[n J9,Q to 90,9covBl'ing 1~,5% of the

subjective standurd Illrle of the

the

cOllld be (:on!iidcI'cd a fail,lll'e,

!.hough tIle absolute chI'onld level was <lulte

vi ew

creams,

Lhis

ligtltly stained talc with V8r'y ll)w colollrirlg

rElnges

about

al'e referred to dS "mid" colours at'e produ(";ed U~~Lng

1'1'1/5

stdtc-,;:d eat'li8c,

just

As

which

the :-:ittlllple, gel1er'uted a \rcry pleasing warm gl'ey tone. A mOrE)

one,

arid POI)l' pSl'sislerlce whl~n diluted. 'l"lle othAl'S all have theil'

Against

ca:'ies, e ..... en

objective

1:0]Ollr spectl'U!II.

the light of the fact that.

ypllows,

Illdde

The visllal exanlination of tl,e sample liiscs is edl'l'ied Ollt ill

.... hat

j

5,0 COMMENTARY ON RESULTS AND FURTHER WORK REQUIRED

••••
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•
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•
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•
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WU1'St result .shows f1 cht'oma retention of '10% when JiluteJ 16

to

t hi s

will

bead

U:iBd

same

the i'e

final

107014

furth(~['

virtually

and

the

we

the

fluid

and we

to

at

f 0 t'

One obvious ()ne

method

To investigate

mills

cut

To this end B.A.S.F. have

inCiJrporaling-

shot,tthe

0nE:'r"gy

pigments OJ

bt'eakdowrl dnd we will hEi\'e

best gives a l'esult of 60%

high

is likely that these results will b"

the

of

mt ll(~d

llseful in sUPlllyillg base [ol'/n1llae,

from 1Il.icl'onlsed (j(~t mi lIed) pigments

have built ~ slilall bead mill and rUTi oriS initial

medium

T t

il1 tht~ manufacturLng cit'cuit

Un f c>t' t u nd tel y ,

use

V'e

cost

while

InOVG 3t 1.118 pr"eserll time fOl" some paint COmpa!lleS

m()~-it

ElWCl.Y

l. h l~

t ,'i d 1 ,

beAn

lowe}'

illlpl'oved by f inet· grinding.

time 5

rlnglp.,

follow IIp tlli,s aspect in fLlturc work.

milling

d i ~-' P €' t' sin g d i j' (~C I. 1 y j n t () the ncr Y l' 1 C res ill b i1 S e, l' e 5 U 1 ted i n

A ,<.~ecolld thought which Occul'l'ed was to cal'l'Y out calcinalion

14

During such au investigation, it is inevitable that u number

dj~;pt-;rsion of the piglllenls into paint 01' oLhel' media,

of i::l.ncillary line:::; of enquir'y corne tu mind.

fllOV(~

/.,

diluti(ln!

5.1 A'l(:illnry lIlvestigutions

Althuugh the pigm8nting POW(~t· varies considerably ev('n the

rnel'lls.

o
••••
•••
••••
••••••
••••
•
•••
•
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in

of

t h (~

the

pure

t ria 1

s t i 11

Th" se

at

of

calcining

sample

vel'sistence

SUCOlld

a

The

t'e-in t ~v81y

moth

but the chroma level

HT5/l,

two

we ran a

as

effecti\re.

with

laymanthe

together

this time was le3s dr'umatic but

CIll'Olna improved by 17% arid

to

of the lilac greys with

TIle t'esult was uI18xpected arId exciting,

one

35% anti tile pel'sisteJICe of the piglnerlt

result

loaded

lItis was silnple BIld

cltosen for the trial was

known

hilt i.1: has npp.ned the doot, to J.·f']search to furthel'

b",:en l.lnabl.e to find ntlY mention of tllis effect

The

wa:J

unli kely tha t ()n~~ ~~ho t Lll l he clal'l~ has D.chieved

dflgle clldrlgeJ OIlly llltll'girially.

\lTI/l,

5Gmple

Ls

order lu \ierify th~ phenomenon,

ha v(--}

dchi8\'H

r t

In

the 1 i t(~rdtUJ·e.

ultiJlla~"e,

at 16 t.in,es dilul.;on impt'<JvfJd frum 52% tu ",1%.

Chl"Uma.

hi:shl.Y sLgnificdut

enhanci-~ what we bf~l i~~ve t(l bu ,,-~xcf::lllpClt nutu.I'Ql pigments.

107015

to

VdPOl'l~;e at "ery low tcmpet'dl:ur(~ dnd fll!::;h out th~ calcining

U,:iL ng

i.mpt'o\'ud

charge

chrullue r .

We

s t t'Ortg l ()lour,

culuur

n~p thflll;-;IlP',

prucedUI'e:,,; in n.n uxygen fr.'ee atlllosphet'e, mainly to see if we

could pt'(JdlJr;e il differerlt col_our. The method ~e came \lP with

•• ~
. :;

\J I

••
•••••••••
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•••••
••
•••
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tt·ifl.l~3. The~-:;e r".lre GIJ1'rently being obtained by Hpnr.v Shannon.

be

lhe

and

pilut

yellow

of

blendt~d

107016

W 1 II

fat'

on

rt;;ducing;

supvlementCll'Y

uSlng the

samples

bolh

€ffec', t i v,'"]n8S.C;

lat'ge .samples

followingt h (~

t'(,;dgerl ts l

fut,thel'

the rlapthBlAne effect

oulid

will examine the

~.::;t.udiA~; ,

vc t':i f y

to Cat'l'Y out

fjthet'

pal'dlll'.c.'lers for thre<~ pigments at th\::

lhe production of market

high gt'ineling energy inplJts,

16

.c..; tudy

t h 8 5~:

intend

V<-:ry

Tt'itll

c )

d)

~~amplc:.::; .

oxil~isi[lg during calcination.

b)

mi 11 .

now

.0

pignl8l1t us a CClnertL cl)l()urarlt.

requ.ired

Following

:1.0 U:-,;;ing these three blelH.leo. feed:..:; (::"!xamine the effect:::; of:

fl.) Small changes in calCLIIF.i.tion ternpel'atUt'cs

end, r<3d end. and middle of the existing rClngf~.

2.0 ErlrleaVOlJt' to IllarllJfactul'e tllese by bleu(lirlg.

We

PI'()g;I'iJ.lIlm(~~ uri the same sample:::;.

o••••
•••••••••
••••
•••
•••
•••
•••••
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APPENDIX I

SUMMARY OF NATURAL PROPERTIES

FOR ALL SAMPLES EXAMlNED

Samples are listed itl ordel' of

SEi.mple No.

Brightness

Chrollla

lIuf"": Angle

PLgmeIlting power

107016
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'. TASMANIAN OCHRE PROJECT SUMMARY OF NATURAL DATA

• SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF

• NUMBER AT 40 GRAMME LEVEL 20 GRAMME
TO 80 GRAMME

• ------------------------------------------------------------
HT3/2 86.2 21. 6 86 71

• HT5/l 85.7 22.5 85.8 68
HT5/5 85.4 16 78.9 65

• MTl/l 76.1 7.3 46.8 71
MT2/3 79.4 9.8 69.1 79

• MT3/6 79.3 9.7 79.6 70
MT4/6 86.4 17,4 86.1 69

• MT5/4 82.3 19.3 79.6 70
TTl/1 87.2 14.9 83.9 63

• TTl/2 85.8 17.5 81.7 65
TTl/5 91.1 5.9 86.3 56

• TTl/8 90.7 10.6 84.9 60
TT4/6 85.8 18 84.4 67

• LP2/6 85.6 14.7 80.8 67
BTl/l 74.9 6.5 71.4 75

• BTl/6 73.4 7.1 70.9 77

••
•••• TASMANIAN OCHRE PROJECT SUMMARY OF NATURAL DATA• SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF• NUMBER AT 40 GRAMME LEVEL 20 GRAMME

TO 80 GRAMME• ------------------------------------------------------------
TTl/5 91.1 5.9 86.3 56• TTl/8 90.7 10.6 84.9 60
TTl/1 87.2 14.9 83.9 63• MT4/6 86.4 17.4 86.1 69
HT3/2 86.2 21 .6 86 71• TT1/2 85.8 17,5 81.7 65
TT4/6 85.8 18 84.4 67• HT5/1 85.7 22.5 85.8 68
LP2/6 85.6 14 .7 80.8 67• HT5/5 85.4 16 78.9 65
MT5/4 82.3 19.3 79.6 70• MT2/3 79.4 9.8 69.1 79
MT3/6 79.3 9.7 79.6 70• MTl/1 76.1 7.3 46.8 71
BTl/1 74.9 6.5 71.4 75• BTl/6 73.4 7.1 70.9 77

•••



OCHRE PROJECT SUMMARY
BRIGHTNESS CHROMA ANGLE

AT 40 GRAMME LEVEL

OCHRE PROJECT SUMMARY
BRIGHTNESS CHROMA ANGLE

AT 40 GRAMME LEVEL

•
••••••••••
•••••••••••
••••••••
•
J'J

••

..... ,,' .....V 1/

TASMANIAN
SAMPLE
NUMBER

HT5/l
HT3/2
MT5/4
TT4/6
TTl/2
MT4/6
HT5/5
TTl/l
LP2/6
TTI/8
MT2/3
MT3/6
MTl/l
BTl/6
BTl/l
TTl/5

TASMANIAN
SAMPLE
NUMBER

TTl/5
MT4/6
HT3/2
HT5/l
TTl/8
TT4/6
TTl/l
TTl/2
LP2/6
MT5/4
MT3/6
HT5/5
BTl/l
BTl/6
MT2/3
MTl/l

85.7
86.2
82.3
85.8
85.8
86.4
85.4
87.2
85.6
90.7
79.4
79.3
76.1
73.4
74.9
91 . 1

91.1
86.4
86.2
85.7
90.7
85.8
87.2
85.8
85.6
82.3
79.3
85.4
74.9
73.4
79.4
76.1

22.5
21.6
19.3
18
17.5
17.4
16
14.9
14.7
10.6
9.8
9.7
7.3
7.1
6.5
5.9

5.9
17.4
21.6
22.5
10.6
18
14.9
17.5
14.7
19.3
9.7
16
6.5
7.1
9.8
7.3

85.8
86
79.6
84.4
81.7
86.1
78.9
83.9
80.8
84.9
69.1
79.6
46.8
70.9
71.4
86.3

86.3
86.1
86
85.8
84.9
84.4
83.9
81.7
80.8
79.6
79.6
78.9
71.4
70.9
69.1
46.8

OF NATURAL DATA
RATIO OF
20 GRAMME
TO 80 GRAMME

68
71
70
67
65
69
65
63
67
60
79
70
71
77
75
56

OF NATURAL DATA
RATIO OF
20 GRAMME
TO 80 GRAMME

56
69
71
68
60
67
63
65
67
70
70
65
75
77
79
71
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1070~_

TASMANIAN OCHRE PROJECT SUMMARY OF NATURAL DATA

SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME

TO 80 GRAMME
------------------------------------------------------------
MT2/3 79.4 9.8 69.1 79
BTI/6 73.4 7.1 70.9 77
BTI/l 74.9 6.5 71.4 75
HT3/2 86.2 21.6 86 71
MTI/1 76.1 7.3 46.8 71
MT5/4 82.3 19.3 79.6 70
MT3/6 79.3 9.7 79.6 70
MT4/6 86.4 17.4 86.1 69
HT5/1 85.7 22.5 85.8 68
TT4/6 85.8 18 84.4 67
LP2/6 85.6 14.7 80.8 67
TTI/2 85.8 17.5 81. 7 65
HT5/5 85.4 16 78.9 65
TTI/l 87.2 14.9 83.9 63
TTl/8 90.7 10.6 84.9 60
TTI/5 91. 1 5.9 86.3 56
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APPENDIX II

SUMMARY OF CALCINED PROPERTIES

FOR ALL SAMPLES EXAMINED

Sa:nples are listed Ln ordet' of

Sample No.

Brightness

Chroma

HlJe Angle

PigllJenting power

1 /\ "
\., ;,
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• TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA

• SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME• TO 80 GRAMME

• ------------------------------------------------------------
HT3/2 73 23.5 54.2 79
HT5/1 75.4 18 51.4 78• HT5/1R 70.7 23.5 51.2 80
HT5/5 73.9 13.4 43.8 78• MTI/l 74 7.9 39 79
MTI/IR 72.8 9.1 44.1 76• MT2/3 75.8 10.1 48 77
MT3/6 73.8 9 53.8 73• MT4/6 78.4 13.7 51. 4 76
MT5/4 69.6 17.4 46.7 78• TTl/I 79.6 15.2 53.5 68
TTl/2 75.1 18.2 52.9 73• TTl/5 88.2 7. I 67.8 60
TTl/8 83.5 11.4 59.4 69• TT4/6 74.2 18.5 52.6 73
LP2!6 75.3 13.5 48.7 73

• BTl /1 70 3.7 41.7 73
BTl/6 70.1 4.2 46.3 77••••• TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA

• SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF
NUMBER AT 40 GRAMME LEVEL 20 GRAMME

• TO 80 GRAMME
------------------------------------------------------------• TTl/5 88.2 7. I 67.8 60
TTl/8 83.5 11. 4 59.4 69

• TTl/l 79.6 15.2 53.5 68
MT4/6 78.4 13.7 51.4 76

• MT2/3 75.8 10. 1 48 77
HT5/l 75.4 18 51.4 78

• LP2/6 75.3 13.5 48.7 73
TTl /2 75.1 18.2 52.9 73

• TT4/6 74.2 18.5 52.6 73
MTl/l 74 7.9 39 79

• HT5/5 73.9 13.4 43.8 78
MT3/6 73.8 9 53.8 73

• HT3/2 73 23.5 54.2 79
MTl/IR 72.8 9.1 44.1 76

• HT5/IR 70.7 23.5 51.2 80
BTl/6 70.1 4.2 46.3 77

• BTl/l 70 3.7 41.7 73
MT5/4 69.6 17.4 46.7 78

•••
•
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• TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA• SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF• NUMBER AT 40 GRAMME LEVEL 20 GRAMME
TO 80 GRAMME• ------------------------------------------------------------

HT3/2 73 23.5 54.2 79• HT5/1R 70.7 23.5 51. 2 80
TT4/6 74.2 18.5 52.6 73• TTI/2 75.1 18.2 52.9 73
HT5/1 75.4 18 51.4 78

• MT5/4 69.6 17.4 46.7 78
TTl/] 79.6 15.2 53.5 68

• MT4/6 78.4 13.7 51.4 76
LP2/6 75.3 13.5 48.7 73

• HT5/5 73.9 13.4 43.8 78
TTl/8 83.5 11.4 59.4 69• MT2/3 75.8 10.1 48 77
MTl/lR 72.8 9.1 44.1 76• MT3/6 73.8 9 53.8 73
MTl/l 74 7.9 39 79

• TTl/5 88.2 7.1 67.8 60
BTl/6 70.1 4.2 46.3 77• BTl/l 70 3.7 41. 7 73

••
•• TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA

• SAMPLE BRIGHTNESS CHROMA ANGLE RATIO OF

• NUMBER AT 40 GRAMME LEVEL 20 GRAMME
TO 80 GRAMME• ------------------------------------------------------ ---~--

MTl/1 74 7.9 39 79

• BTl/l 70 3.7 41. 7 73
HT5/5 73.9 13.4 43,8 78• MTl/lR 72.8 9.1 44.1 76
BTl/6 70.1 4.2 46.3 77• MT5/4 69.6 17.4 46.7 78
MT2/3 75.8 10.1 48 77• LP2/6 75.3 13.5 48.7 73
HT5/lR 70.7 23.5 51.2 80• HT5/1 75.4 18 51. 4 78
MT4/6 78.4 13.7 51 .4 76• TT4/6 74.2 18.5 52.6 73
TTl/2 75.1 18.2 52.9 73

• TTl/1 79.6 15.2 53.5 68
MT3/6 73.8 9 53.8 73• HT3/2 73 23.5 54.2 79
TTl/8 83.5 11.4 59.4 69• TTl/5 88.2 7.1 67.8 60

•••
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TASMANIAN OCHRE PROJECT SUMMARY OF CALCINED DATA

BRIGHTNESS CHROMA ANGLE
AT 40 GRAMME LEVEL

80
79
79
78
78
78
77
77
76
76
73
73
73
73
73
69
68
60

RATIO OF
20 GRAMME
TO 80 GRAMME

51. 2
54.2
39
51.4
43,8
46.7
48
46.3
44,1
51.4
52.9
52.6
48.7
41.7
53.8
59.4
53.5
67,8

23.5
23.5
7.9
18
13.4
17.4
10.1
4.2
9.1
13.7
18.2
18.5
13.5
3.7
9
11,4
15,2
7.1

70.7
73
74
75.4
73.9
69.6
75.8
70.1
72.8
78.4
75.1
74.2
75.3
70
73.8
83.5
79.6
88.2

HT5/1R
HT3/2
MTl/l
HT5/1
HT5/5
MT5/4
MT2/3
BTl/6
MTl/lR
MH/6
TTl/2
TH/6
LP2/6
BTl/l
MT3/6
TTl/8
TTl/l
TTl/5

SAMPLE
NUMBER

r~ ." ,'J"/ ..
~. .,

•••••••••••••••••••••••••••••••
•••
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\PPF.NDIX III

DATA FOR FINAL TF.N SAMPLES

(".:ol'.JUI' ehul'ts

Dig Lt ised COl()Ul' da.ta shee ts

Gl'oph~:; of nat\.lt'd.l L"t[ld calcined data
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TRSMANIAN OCHRE PROJECT

SRMPLE I~O : - 5-1 I II
MINUS 100um FRACTION

11 I LLEO: - '8' HRS
CALCINED: 3CD C

TOTAL PI GI1ENT 323 g/1 i tre

SRMPLE TYPE 1 1 1 1 1 1

1 1 1 1 1 1
NRTURAL 1 1 1 1 1 1

1 J 1 1 1 1
8rightnes ) 1 1 1 1 1

1 1 1 1 1
CbrOlf'a 1 J 1 1 1 1

1 1 J J 1 1
Flngle 1 1 1 1 1 1

1 1 1 1 1 1

1
PIGI1ENT LOAOING J
grafJIs/l i tre 1 10

1
J
1 20

1
1
1 •40

J
1
I 80

1
J
J 160

1
1
1

1 J 1 1 1 1
CRLCINEO 1 1 1 1 1 1

1 1 1 1 1 1
8rightnes 1 I 1 I 1 I ~

1 I 1 I 1 1 0
Chroma 1 I I I 1 I

"1 I 1 I 1 I 0Angle 1 I 1 1 1 1
~1 1 1 1 1 1

1 1 I I J I "



107028

~---..- l,~,'
I ;.
~ '~o",

TOTRL P I G~1ENT ' LOAD 1 NG
323 g/l

'8 HRS
300 C

~lILLEO: ­
CRLCINED:

MINUS 100um FRACTION

5AMPLE'-TypE'------I-:--------'--------I-- --------------:----1----:----------:-----1 ---:--------------1---------------:---1

-~ -

-- ----------------1-:---- ----------- -1--- -------------------I--------------------I-~---------------I -----------'------1
NATURAL 1 1 1 1 11

1 1 1 1 1 I,
Brightnes 1 83 1, 19.3 1 74.9 1 68.7 1 58.6 1

1 1 1 1 11
Chroma 1 5. 1 1,5.8 1 6.5 1 7.7 1 9.5 l.

1 1 1 1 1 1
Angle 1 71.9 171.7 1 71.4 I, 70.1 1 69.2 1

1 1 1 1 1 1

-----------------1----·-------------1-- ··--------------,-1'-----------------1------------------1--'---------------1', '
P!GMENT LOADING 1 1 1 1 1 1
grams/litre 1 10 1 20 1 40 1 ~O 1 160 j

- ."­

'.,..-,-,------------:--1----,----------------1-- - -------- -- -:.. .. --1-----------------:]'- --------------- --r------'--,-----------1
CALCINED 1 '1 '1 ' 1 1 1~-

1 1 1 1 1 1"
,',Brightnes 1 79.9' 1 75.5 1 70 1 -63 1 52.2 1

1 1 1 1 1 1
Chroma 1 2.8 1 3.2 1 3.7 1 4.4 1 5.31

1 1 1 1 1 ' 1
Rngle 1 43.1 1 40.2 1 41.7 1 42.7 1 451_

1 1 1 1 1 1
1 1 1 1 1 1

- ~ .=.._...:: ..... ._ ~-~~~.:.... ....~__, ~~ _~,..., __"-':_~~' H.~ __~~ ~...:_,~_.....::~ __ ~~,_,__ u_ .......,__ ~_:...._n~ ...:...:...~~_.,:;,;:,_~'.~_~R __~ - -....::. ~__~ - -
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SRMPLE NO

TRSI1ANIAN OCHRE PROJECT

:- BT Yb
t·llNUS l00u.. FRACTION

t1 I LLED: - "'B
CALC I t~ED:300

HRS
C

TOTAL PIGMENT 323 g/litre

107031

' ..
.0

SRI1PLE TYPE 1 1 1 I I I

1 I I I I I
NRTURAL 1 I I 1 I I

I I I I I I
Brightnes' I I I I I I

I 1 I I 1 I
Cbronld 1 I I I 1 I

1 1 1 I I I
Angle I I I I 1 I

I I I I I I

1
P[GI1ENT LOADING I
grams/ 1 i tre 1 10

I
I
I 20

I
I
I 40

I
I
I 80

I
I
I 160

I
I
I

I 1 I I I I
CRLCINED I I I I I I

I 1 I I I I
Brightnes I I I . I I I

1 I I I I I
Chronic. I 1 I I 1 I

I I I I 1
Angle I I I I 1 I

I I I I I I
1 I I i I I



".',

..

'-A,:"r·,'
- ,,----/,' '''--/'

r··I..-'-·~r.
I.J_ ,''----/

•.....--..,. ,;,..-<.:_ "('1 ., .
• -....--- ...... J "'-<'

.. Angle .

,; ,'ChF"Dma

; : Bri'ghtnes' .

1>'. TASMANIAN OCHRE PROJECT

I •• " ~.

~r<fcC ."".".,.,',.,
. ~-; .. ',~."

·r~~;)!
'j' ;.. :. .,

'. -~ "

rt, SAMPLE NO: - BT 1/6 . M J: LLEO, -- . . 8 HRS TOTAL PI GHENT· L.OAD 1NG :} ..
'. CALCINED, .. 300 C 323 9,"1 l>

~Y·;~:~~E~;;~;-:~·~~.~~~~-'---~-------~--':T~---------------'-t--------~-'--'-'---c--I--··---:--~·--------.:-I-~:---~~~----'-----r•. ,.
------·------------1·-------------------1---------------·----1-----',·---..,--·---·--·-1----·---·------------1----------------·-.·'-1 '. '

- : \.... ~.

1 1 1 1 1 .~ "
1 11 1 111 ' +

. 1 81.:3 l'77.8 1 ~?3. 4 1 67 1 57.9. .' ·jl'
1 1 r 1 1 .', .,1 .
15.5' I 1 7.1 1 8.3 1 ,9.7 " li·
1 11 l11i',, .
1 71. 3. 1 70.9 1 70.9 , 1 70.2 1 69~8 11
1 . 1 . 1 1 1 11' ..<' .. '.....,;:', - ~- . ~ . ~

< .. -:----:-'- '-.:.-.:---- ---I-----.:,------:--~--1-----:--:-------------I---:----~---:----- '~-I- --:..-..,-----------.:1---- - - --:--.,-- -.;.--:--& . " ,.':t
.. PIGMENT LOADING 1 '. . 1 . . . " '. 1'.' .' .' 1 ;. .,..... 1· , '.' ,!1 '

.::=:::~~~~=:-------~-----.:-~~--------~---~---~:----.--~--~-------~~-----.:.--~--~----.:.--~~-~-~--~-~------~~~-~.:---~J. ..,," '::~,'" 1 . 1 ' 1 ,1"· 1·. ',., jl '
CALCINED" " 1,',.' , . 1 '. .' . . 1 .' .' .' 1;'" . 1 , ,', .' ,;. • '., ;.' 1 '..• ':"

1 1 1 . 1 1 " . 11
1 78.2 1 74.6 , 1 70.1 1 62. -1 1 53.1 '. "jl
1 1 . 1 1 ·1 !l
1 3;3, 1 3.61 4.2 1 4.7. l' .~ .. '
1 1 1 1 1 .11' .'

• '.... Angle 1 4,'.3 1 46.8 1 46.3 1 47"6,' 1 48.5·" .1'

••.•.••.'~-------~-.:--~---!.-,----,-.:---.---,,---~----------~--.:._.:.__l_.: :_. l__.:...__~_,~_~ ~__, ---~-~---J....'~[
, ~ - ~
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TRSt1ANIAN OCHRE PROJECT

5RNPLE NO :-LP 316
t'lUiUS I oouo~ FRACT I ON

t1 I LLED: - 'Z? HRS
CALCINED:3(XJ C

107035

TOTAL PIGMENT 323 g/Iitre

SRNPLE TYPE I I I I I

I I I I I I
NATURAL I I I I I I

I I I I I I
Bl"ightnes I I I I I I

I I I I I I
CtlrOtha I I I I I I

I I I I I I
Angle I I I I I I

I I I I I I

P[Gt1EtH LOAOlNG
gl"ams/ 1 i tre

-------------------------------------------------------------------------------------------------------------
I I I I I I
I I I I I I
I 10 I 20 I 40 I 80 I 160 I

I I
CRLCINEO I I

I 1
8rightnes I I

I I
ChroRld 1 I

1 1
Angle I I

1 1
I I

I
I
1
I
I
I
I
1
I
1

1
1
1

. 1
1
1
1
1
1
i

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
I
1
1
1



59.5

1
1

1
1
1
1

. 1
1
1
1 .
1

(""\
. \.---'._-

69

16.2

48.4

1
1
1
1
1
1
1
1
1

• 1
140

13.5

48.,7

TOTAL PIGI·jENT LOADING
323 9/1

1
1

1
1
1
1
1
1
1
1
I

(------, - .,r--..
-.J _... ,'----"1

20

1"1 .. -8

49.5

79 .. 7

8 HRS
340 C

o

l·jILLEO: ­
CALCINED:

P[Gt'lENT LOADING 1 ·1
:··g,.-ams/l i tre 1 10 I

CALCINED. 1 I
1 1

S,.-·ightnes 1 83. 1 l'
1 1

Chroma 1 10 1
1 1

Fi;"'gle 1 50.7 1
1 1
1 1

.·SAMPLE--TYPE---:----1--:L...c------------·-y--,--;---:----.:..-------1----..:.~--:..--~-·~--~-l----:..----..:.--~---,-'--y--'----L--[::..-:--t-y ....
-·----'-:.-----------y-.:..--;..·"'--------'----·-l----'-----------~·-y:-·~-·--·~-'-·~----·--·,;..-'-I·---·-·-·~------;..--,;..-'-y"'-------,;..·----.:..-.:.....-·--1·

1 I 1 1 11
1 1 1 1 1
190 1 88 I ·85.6 1 81.4 1
11111

1 10 1 12.3 1 14.7 1 18.4 )
l' 1 l' 1 I

f1ngle 1 83~ 2 1. 81 ... ? 1 80.;.-8 I - t~9~ 5. 1-', 7-7~--5

1 ·1, 1 I 1

. .

01'AS;MAINIAN OCHRE PROJECT

NO: -'- LP2/6'

IOOum FI;(ACTION
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TRSt1ANIAN OCHRE PROJECT

SRMPLE NO :- H-I 3/2 tl1 LLED: - SO HRS
CALC It~ED: 300 C

TOTAL PIGMENT 323 g/litre

t'lUiUS lOOw", FRACT I ON

------------------------------------------------------------------------------------------------------------
SRMPLE T'fPE! 1 1 1 1 1

[i
1 1 1 1 1

NATURAL 1 1 1 1 1
1 1 1 1 1

8rightnes 1 1 1 1 1
1

-~
1 1 1 1 1

Ct.,,-ofila 1 1 1 1 1 1
1 1 I 1 1 1 1

Fln'31 e 1 1 1 1 1 1
1 1 1 1 1 1

1
PIGMENT LOADING 1
grams/l i tre 1 10

1
1
1 20

1
1
1 40

1
1
1 80

1
1
1 160

1
1
1

1 1 1 1 1 1
CRLCINED 1 1 1 1 1 1

1 1 1 1 1 1
8rightnes 1 1 1 . 1 1 1

1 1 1 1 1 1
ChroRla 1 1 1 1 1 1

1 1 1 1 1 1
Angle 1 1 1 1 1 1

1 1 1 1 1 1
1 1 1 i 1 1



- -. . - - , - -- -
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. - '. .' ,". ..

···..:-----------~--~I-·--. -------"-------I-·~---·-----·-'---·--I-------~-----'-:·'---I--'--'-'~-·--------..:~I---'·-'~-..:--'--..:;.,-'---T
CALCINED 1 1 1 1 11.

1 1 1 1 1 1
1 ,'9.8 1 76.8 1 73 1 67.9 1 59.5
1 1 1 1 1

Chroma 1 18,4 1 20.6 1 23.5 126.1 1 29.5
1 1 1 1 1 1

Angle 1 55.9 1 55.2. 1 54,2 1·53.5 152. .1
1 1 1 1 1 1
1 1 1 1 11

. .

.~•. :.--~-- - - _~~c.. ~-'--I --,-'---'...:-- _':"..c -.,-.- - - I~c..·--~~~-c.. ~...-~---- I - ----'- ~.:..-- ~---_.:..--':.1-~- --~- .--.- ,_:..:.c_:'..,-'-T'-.,'- '-- -:':~--"-:'-'--~--T

I~ {GHENT LOADING 1 1 1 1 1 r
.!~,~ams/ litre 1 10 1 20 1 40 1 80 1 160 1

..

~-~---~-~--~--~--I-----·-·_--'·-'-----~--I'--~---~----.--.--.--I-----------~---"---'y~~----------~-~-...:----I-·----~----...:---·~--'-I··

NRTURAL 1 1 1 1 1 1
1 1 1 1 1 . '·1
1 90~ 2 1 88.6. 1 .8E..2 .182.8 1 ,'6. !;I, 1
1 1 lILT

.1 15.3 1 18.3 1 21. 6 1 25. '3 132.21
1 1 1'1 1 1

"- . Ang Ie r 88. 5 1 87. 1 1 86 1 84.6 1 82. 6 r
1 1 1 1 1 1
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TRSMANIAN OCHRE PROJECT

5Rt1PLE NO : - TT Y2.

t·1WUS IOOum FRACTION

tlI LLED: - a' HRS
CALCINED: 000 C

TOTAL PIGMENT 323 g/Iitre

107043

5Rt1PLE T'tPE I I I I 1 I

1 I I I I I
t·mTURRL 1 I 1 I I I

I 1 I I 1 I
Brightnes 1 J I I I I

I I I I I J
Chrol1la I 1 1 I I I

J J I I 1 I
Angle 1

~
I I I I I

1 I I I 1 I

1
PI Gt1ENT LOAD I NG 1
grams/Ii tre 1 10

I
I
I 20

I
I
I 40

I
I
I 80

I
1
1 160

1
I
I

1 I 1 I 1 I
CRLCINED I 1 1 I 1 I

I I I I I I
Brightnes I I 1 . I 1 I

I I I I I I
Chroma 1 I I 1 I I

I I 1 I 1 I
Angle 1 I I I 1 I

1 1 1 I I I
I I I i 1 I

---------~--------------------------------------------------------------------------------------------------



',' TOTAL' PI Gt'1ENT LO 1"'1 0 I NG
323 g/1

-8 ~HRS

300 C
tHLLED: ­
CALCINED:

THSMANIAN OCHRE PROJECT

SRMPLENO:- TTl/2

M[NUS 100um FRACTION
. -.- .- - - .-,- .-. - ." - .-, "

5~MP[E-TYPE~-----1-~---'----'----~--~1-'~-:"'--'-'-------~-----T'---:...---.----.--'~-~--T--'-'-'~--'-~---'~:...~--1-~-':O'~:..-'------'.c.-:....:O.-1'

'------'- ------:..-~- ---:-1---- _~.:o.___'_,.C_, ,.C_:"'-,- y_':O'..:. -'--,.--,.C :.--------I - ~-:..~--- ~-'- - - -,-- - T---:..,~:'" - ._'..:. ..:.---- - - --1"c------:...~-.::..---'--~--t
NlITURAL 1 11 I 1 1 "

1 IIi 1 ' 1
'Brightnes ' 1 90.2 'I 88,5 1 85.8 1 . 81 C7 1

1 1 1 1 1
1 11.5 1 14.1 1 1'7.5, 1,' ' 21.6 1
1 1 1 1 1
1 85. 1 1 83.::1 1 81. 7 L 8C1.2 1
1 ' 1 111

-_..:.~-'------'- - ----'-~1--:"'-_-,--,-,_":'_.c.":'_..:; :"'~T-'- ~- -'---- .:o.~__~-:'"- -'--'--T-----:---~-~~---:...~y,:...-."-..:.-,-_:-~-'- -,'~ -:...---y---- ~''-'--'-- ,-"'-'-'--'---I
P( G~1ENT COADI NG 1 1 1 1 '1: I,

'g.ams/l i:l:..-8· 1 10 1 20 1 ., 40 1 00 1 160' I

--- ----- ~ -,,--'---- --t--":''':' ---'--- - - ',..-- --'----1:"---~----':'"- _C, __-'--I---'-:"-,-:"'-.,---,..:.:..---,-I -.'-..,- - - ._,', -'---'--~~~1-------------'---0.;-'---r:
CfiLCI NED 1 . 1 1 1 1 I

1 1 1 1 1 ' 1
Brigh:l:.nes 1. 82.'3 1 7'3.5 1 '75.1 1 6EI.9 1" '59.6 1

1 1 1 1 1 I
Cbroma 1 13 1 15.5 1 ,18.2 1 2LI 1 24.7, 1

1 1 111 1
Hogle 1 55.5 1 54. 3 102.'3 1 5;:;~.'5 1 50.4 ,I '"

1 1, 1 1 'I 1
1 1 1 1 1'1
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TRSt1ANIAN OCHRE PROJECT

SRr1PLE HO : - TT J:5
t·n NUS 100um FRACT I ON

t1ILLED: - <5 HR5
CALC It~ED: 3:::)0 C

TOTAL PIGMENT 323 g/litre

107047

SRt1PLE TYPE 1 1 1 1 1 1

1 ~ 1 1 1 1 1
t··IRTURAL 1 1 1 1 1 1

1 ( 1 1 1 1 1
8rightne:5 1 1 1 1

(
1 1

1 1 1 1 1 ( 1
Chroflld 1 1 1 1 1 1

1

~
1 1 1 1 1

Fiogle 1 1 1 1 1 1
1 1 1 1 1 1

-----1
P[Gt1ENT LOADING 1
131" alTl:=;/ 1 i tre 1 10

1
1
1 20

1
1
1 40

1
1
1 80

1
1
1 150

1
1
1

1 1 1 1 1 1
CRLCINED 1 1 1 1 1 1

1 1 1 1 1 1
8ril3htnes 1 1 1 . 1 1 1

1 1 1 1 1 1
ChrOlTld 1 1 1 1 1 1

1 1 1 1 1 1
Aogle 1 1 1 / 1 1 1

1 1 / 1
~

1 1 1
1 1 1 i 1 1



8040, "

TOTRL PIGt'1ENT LOADING
323 g/1

20

8 HRS
300 C

MILLED:-'
CALCINED:

10

':-\ ::'1 f":' (y. r<- Y",
, ,Y", ~:""-"'I ., ~~-<,~,

'f' '1 :r--.., (j) I' e "" r,. " n, ,Y", n , n ./J (J. Y", n ~
',,----} 1,--..../1 " \ ... J

,
'"'-..../.. " , ! 1.,--"":, ' . , j. .: 1

~
,~. , u V -',--""' U ....... j

~ '~' "--../'. u' .---.-' 'U - -1 -.

MINUS 100um FRACTION

PIGl'lENT LORDING
,~ gram$/ 1 i tre

"" '---:...-------...:---:...-y-----------------y-------------'-.---y-----'--·--.:...--···----1:...----------..:..-----::...y..:..------.:....:......::.....:..'-- ":"-:"'1_'
CALCINED 1 11 1 11

1 1 1 '1 1 1
Sr-ightnes 1 91.4 1 90.2 1 88.2 1 85.2' 179.4' 1

1 1 1 1 1 1
Ch~omal 4.3 1 5.5 1 7.1 1 9.21, 131

1 1 1 1 11
Angle 1 73.7 1 70.5 l' 67.8 1 ,65.8' 1 64.3 ""J'

1 I·1 11 . 1
1 1 Ill}

-'NATURAL

, Br':ightn~s 93.4 92.5_ 9l. 1 88.9
,-

,
Chroma 3~5 4.5 5.9 8

Angle 90.'3 87.8 86.3 84.6
--«

;;.'
P' SAMPLE NO:-TTU5

- "._-: ¥_..:... ...... -.:.- __ . .-,~.-,~....;._--:..._--~~~- .-:.__.:.-. .:..h .:..._'~A~ .•n~_ ...... .. .__~_.....:_~_ ..... ..:.._~, ...... ~ .._. :..- ..... __ ..:..~:..... ;:..:...- ......
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TRSt1ANIAN OCHRE PROJECT

SRMPLE NO :--)T Yg

MINUS lOOum FRACTION

SRMPLE TYPE

tlILLED: - ~ HRS
CALCINED: 300 C

1 1

TOTAL PIGMENT 323 g/litre

1 1

107051
<::)

• :i=='
W

1

1 1 1

/
1

~
1 1

NATURAL 1 1 1 1 1 1
1 1 1 1 1 1

E1rightnes - 1 1 1 1 1 1
1 1 1 1 1 1

Ct.rolTla 1 1 1 1 1 1
1 1

~
1

~
1 1 1

ringle 1 1 1 1 1 1
1 / 1 1 1 1 1

1
PIGMENT LOADING 1
13rams/l i ire 1 10

1
1
1 20

1
1
1 40

1
1
1 80

1
1
1 160

1
1
1

------------------------------------_._----------------------------------------------------------------------
1 1 1 1 1 1

CRLC I NED 1 1 1 1 1 1
1 1 1 1 1 1

8rightnes 1 1 1 . 1 1 1
1 1 1 1 1 1

Chroma 1 I 1 1 1 1
1 1 1 1 1 1

ring 1ell 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1



1 1
1 1

90.7 1 88. 1;;. 1 83.2"
1 1

10.6 1 14. L. 1 19;6
1 1

84,9 1 82 . .8 1 80. 1.
1 1

TorAI_ PIGr1ENT LORDING
::=i~~3 gl'l

,
8 HRS
300 C

.NILLED:­
CALCINED:

,-.., r~" ,"-'" -0,- () ,~. n .r> ("'-:-1 -'-8) ,"'--"'1 n (·-.....·1· ,~ r !~ n -,..----.:; n n-.-'v' '.....' . ' , ,. . , '..............' ; I'u -,---j .~ .' 'u' <.J _.~_. u .~. ~. ".,-,,- ~-" u ':>-J' .~ >--.-f

SRMPLE NO:-TTI/8.

rl[NUSlOOum FRACTION

'.' ~AMP[E'~fYPE---"'--:I----- --- ---"'--...:~ - I - -:...--~~ __.:.._~_.'.c ~-':"I~ ._-~ -"'~ - ---.:..;...:..- - -1-"':-'~-'-_':"": _._:c.:'"- --"'1;"'--"':~ -..::~--_:.~ .~i.c.-1

----~~...:~---"'..:-~--1------------·~---·.:..1C-...:-~:::-----------1-
NRTURRL 1 1 . 1

1 1 1
Br-ightnes 1 92:8 1 91.9 1

1 11
Ch'-':lIna 1 G.9 1 8.4 1

1 1 1
Rngl e 1 87.5 1 8G.2 1

1 1 1
". - ~--- - - - ."

~------··--;"'--~-·"':':"T----,-----~~":·--,·--:c.1"':------L-c..---.:..---1-· ...._·--...:.:.-·.:..·~·---·----T~--·---·----·~·.:..-----1---..:---';...'-----~--';...-I:.:
·P1Gt·lENTLOAOINGl 1 ·1 1 1 . 1-

:.'3rams/ litre 1 10 1 20 . 1 40 1 . .80 1 160.

--~--------------1-----------------T----·--·---·-·-------1-·-..--·---·--·--------T--~----~---·------1------------~----I
~CRLCINEO 11 1 1 1 1

. 1 1 1 11 . 1
Srightne$ I 88.6 '1 86.7 1 8;3.5 1 79. Eo . . 1 .72.'2 1

1 . 1 1 1 11·
Chrom. I 7:8 1 ~:3 111.4 1 13.4 .1 17.4

11111
Rngle 1 62.1 1 59.9 1 59.41 57.2 1 56~~

11111
1 1 1 1 1

:h'AS;MRINIAN OCHRE PROJECT



';:-,',

'r~ .' .:'-:",'

,~)<
~.. '

-------

C)

. - - -- j ::-~--- - .--- -~~-- ... -

:--_.~.,_.,

.'.,---.. ,0
.~-,.~, .."'-./:

i~~F i !r~~
! ;",.~

,,'

>,~,~--~----,~_._-_--:... ....
---~~- .'-----'-;;;;:- ---~- --- -- --- --- ~, !

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

-~--- ----------------------r------~----C----C:--:-....:~-T---------..:-----'-------'----~:---,--------------------..:.-...:--.:--~--,

~-,­

..~:ii!
-:;;E"::'"

~,..J::.~

.,"-

.--;",<,

~' ' • •f·

~~~:.~~~.: f", c: '- .j

t·:; ,~' ~-

",--

.,-.- ~



,""''''.

~:/ ~:~.

-, .
~--'"i=_

~--:"~ ......-

TTl

;-.

~ .;.I". J, -ii'''". !i h. I: J,'=-"
L. :~.J .~;~ fl.) ~ a~1'j 'L~

-r- --__ H __

~ ,-I -:.-.---...:-.:.::.--.-----~--.--_=1.---- ..:-----....-:..~---:---- ..-..: ;:.~~-_.__ .-~ ~~~---,-.,,-,.·.,..:..~~;~-·-····---::..~·':...-'~--i---~::..--·-··--·;----.- ..-.::.-..~":"~~.-P-l

~
I

-I
t

~. !
1- .

...;;.. --_. ~-'" -- ~-Lp------ ---,

-,
-{--'-~-~-----:i --~.~ --......... ---......-t~- _R ~'H-._~. ._

{J

. '~ .~



TRSt1ANIAN OCHRE PROJECT

SRMPLE ND : - TT" 4-/6
M[NUS 100um FRACTION

tH LLED: - 8' HR5
CALC It~EO :34-0 C

TOTAL PIGMENT 323 g/litre

107055 o-,­ow-

5Rt1PLE TYPE 1 1 1 I 1 1

1 1 1 1
NATURAL 1 1 1 1

1 1 1 1
8rightnes 1 1 1 1

1 1 1 1
Ct.ronlCl 1 1 1 1

1 I 1 I
Angle 1 I 1 1

1 / I 1 I

1
P[ Gt1ENT LOAOl NG 1
.3'"afJIs/ 1 i tre 1 10

I
I
I 20

1
I
1 40

I
1
1 80

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

I I
1 I
1 160 I

1 I 1 1 1 I
CRLCINED I I 1 I I I

I 1 1 1 1 I
Brightnes 1 1 1 . I 1 I

1 I 1 1 1 1
Chroma 1 I I 1 1 I

1 I I I 1 I
Angle I I I 1 I

1 1 1 1 1 1
1 I 1 i 1 1



_.:::.:.; ,r-·I r: ", ·c) "
.

T C) ,~, ,r-·I ·, e (' '('"'1 'r> 0, r, ,~ ..1"1 (\ C) (, r-:.;, ' ,~'
, , ,.-.....--.1U '.~ ~ U ".J U' ~ '-Y ',~ v ,U ...... j U

TOTRL P I Gr-1ENT LOADING
323 9/1-

8 HRS
340 C

MILLED:­
CALCINED,

'"
TR.Sr'lANIAN OCHRE PROJECT

TT4./6

. / . .. -

5AMP[C'fYPE'-'---:--I---------------::----T-:..-:..-------..;.-----I-~---------:------T'-------:-----:----_:_-I----~:..---_:_:-.:.'--:....:-T '"
MINUS 100um FRACTION

:0-.'

~.

:;; -

'Chroma

. .,'. -r ~

.·-------'----------l-------'------'----I:..----------'----·---I-'------,--,~,--~'---.---I'----..:----------·,--l---:..---:..--':"---':"':'-T-" " -':/j
1 1 1 1 1, 1., .,~

IIi 1 .1 1.'
1 82.21 78.7 1 74.2 1 67.8. 1 58..3 'I
1 1 1 1 1 I,
1. 13.4 1 15.4 1 18.5 1 21 1 23.9 I-
I 1 1 1 1 . 1
1 55.1 1 54.3 1 5:'.6 152.4 1 :r
1 ' 1 1 1 1 1 ,
1 1 1. 1 1 1.

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

. ' ' ~~~,'.' :_:_-:,---------:---~-:-:I------'--------'---T----~--'-,---------I--'-'--'-----:---,----T'·-'-_:'---:---'-------1--------------...,--1 ~'f:

i'jATURAL I '1 1 I, I'" 1 :,."

Brightnes i 90.1 ,~ 88.4 '~85.8 ~ 81.7 ~75 ~'i5~
1 1 1 1 1 I" I,
I 11.9 I 14.8 1 18 1 22 1 28.21>·,~t
1 1 1 1 1 '1' c- i~

__ Angle 1 87.21 85.7 1 84.4 1 83.2, 180.5 1""1
"--: 1 1 1 1 1 ,1·· ", ~ ;: f.

··...,-.:..:..-~.:.'7..;.-----'---1--.,.--------·-.:.--..;...:T---.:..--~------'-------1----------------'~-:..T---~------'-.,.:..------T-:----.:..-'-'-~-:..--':'--1' ""','.'f
PIGMENT' LOADI NG 1 1 'I 1 1 . l' ,.j

" . grams/l itr., 1 10 l' 20 1 40 1 '80 1 1601

, '. Brightn~s

l,
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107059
c>
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TRSt1RNIRN OCHRE PROJECT

SRt1PLE NO : - M T .:y-6
t·1[ NUS lOOum FRACT I ON

t1ILLED: - 7? HRS
CRLCINEO:000 C

TOTAL PIGMENT 323 g/litre

SRMPLE TYPE 1 1 1 1 1 1

1 1 1 1 1 1
NRTURAL 1 1 1 1 1 1

1 1 1 1 1 1
Brightnes 1 1 1 1 1 1

1 1 1 1 1 1
Chroma 1 1 1 1 1 1

1 1 1 1 1 1
RhgIe 1 1 1 1 1 1

1 1 1 1 1 1

1
PlGt1EtH LOADING 1
91""ams/ 1 i tre 1

1
1
1 20

1
1
1 40

1
1
1 80

1
1
1 160

1
1
1

1 1 1 1 1 1
CRLCINED 1 1 1 1 1 1

1 1 1 1 1 1
8rightnes 1 1 1 . 1 1 1

1 1 1 1 1 1
Chroma 1 1 1 1 1 1

1 1 1 1 1 1
AhgIe 1 1 1 1 1 1

1 1 1 1 1 1
1 1 1 i 1 1

------------------------------------------------------------------------------------------------------------
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TOTAL PIG~1ENT LOFIDING
323, gd

8HI~5

300 C
MILLEr); ­
CALCINED:

G' ,r---.: (-.~;

,
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FRACTION

, OCHPEPROJECT
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"
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TRSMANIAN OCHRE PROJECT

SRt1PLE NO ;_ MT 5/4- tlI LLED; - S HRS
CALCINEO;L)CX) C

TOTAL PIGMENT 323 g/Iitre

M£HUS 100um FRACTION

SRt1PLE TYPE I I I I 1 I

1 I I I 1 I
NRTURAL 1 I 1 I I I

I I I I 1 I
Brightnes I I I 1 I

1 I I I I I
Chroflla 1 I 1 I I I

I 1 1 I 1 I
Rhl31e 1

~
I I I I I

1 I I I 1 I

I
P£GMENT LOADING 1
grams/ litre I 10

I
I
I 20

I
I
1 40

I
I
I 80

I
I
1 160

1
I
I

1 I I I I I
CRLCINED I I 1 I 1 I

1 I 1 I I I
8rightnes 1 I I . I I I

I I I 1 1 I
Chrollia 1 1 I I 1 I

1 1 I I I I
Angle I I I I I I

1 1 1 I 1 I
I I I i I I

-------------------------------------------------------------------------------~---------------------------
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, TDTAL P I GHENT LOAD I NG
323 g/1

8HRS
300 C

I~l LLEO:­
CAL.CINCO:

{""T", ,:-.- ;"-j- ::. CI {J)- t', OJ,"'-...i-> v '~ ''../

.- - - . - . - - .
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Q~'TASMANIAN OCHRE PROJECT

NO:'~, ~1T5/4

FRACTION
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APPfNDIX IV

DATA FOROXiGEN'F'REE CALCINATIC)N

SAMPI.ES H5/1R and MT1;lR

Colourcharfs

'-Dig r ti sad' data
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THSMANIAN OCHRE PROJECT

5Ht1PLE NO : - HT 5/1

MCNUS 100um FRACTION

MILLEO:- ~ HR5
CALC !NED:300 R. c

10,068

TOTAL PIGMENT 323 g/litre

5Ht1PLE T','PE 1 1 1 1 1 1

PC Gt1EtH LOAD ING
g ...ams/ 1 i tre

1 1 1 1 1 1
NHTURAL 1 1 1 1 1 1

1 1 1 1 1 1
Brightnes 1 1 1 1 1 1

1 1 1 1 1 1
Chroma 1 1 1 1 1 1

1 1 1 1 1 1
Angle 1 1 1 1 1 1

1 1 1 1 1 1

------------------------------------------------------------------------------------------------------------
1 1 1 1 1 1
1 1 1 1 1 1
1 10 1 20 1 40 1 80 1 160 1

------------------------------------------------------------------------------------------------------------
1 1 1 1 1 1

CHLC I NED 1 1 1 1 1 1
1 1 1 1 1 1

8r i ghtnes 1 1 1 . 1 1 1
1 1 1 1 1 1

Chroma 1 1 1 1 1 1
1 1 1 1 1 1

Angle 1 1 1 1 1 1
1 1 1 1 1 1
1 IIi 1 1

------------------------------------------------------------------------------------------------------------
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107069

TOTAL PIGMENT LOADING
323 9/1,

t1ILLEO:~8 HRS
CALCINED, 300C

REDUCTION'

PROJECT

HT5/1R

'I'HNUS lOOum FRACTION
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SRt1PLE NO

TRSMANIAN OCHRE PROJECT

:_hT1/1

t·1!t~U5 lcOu,. FRACTION

t1ILLED: - '8 HRS
CALCINED: 300 R C

TOTAL PIGMENT 323 g/litre

SRt1PLE TYPE 1 1 1 1 1 1

1 1 1 1 1 1
NRTURAL 1 1 1 1 1 1

1 1 1 1 1 1
8rightnes 1 1 1 1 1 1

1 1 1 1 1 1
Ch,,-olTla 1 1 1 1 1 1

1 1 1 1 1 1
Angle 1 1 1 1 1 I

1 I 1 1 1 1

1
P[Gt1EtH LOADING 1
grams/ 1 i tre 1 10

1
1
I 20

1
I
1 40

1
1
I 80

1
1
1 160

1
I
1

1 1 1 1 1 1
CRLCINED 1 1 I I 1 1

1 1 1 I 1 1
8rightnes 1 I 1 . 1 1 1

1 1 1 1 1 1
Chroma 1 1 1 1 1 I

1 1 1 1 1 I
Angle 1 1 I 1 1 1

1 1 1 1 1 1
1 1 1 i 1 1

_._------~--------------------------------------------------------------------------------------------------
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10"'70'.7.3' .

TOTAL PIGt1ENT LORDING
323 9/1

MILLEO:- 8 HRS
CALCINED: 300 C

REDUCTION

(J}. ('.. 0 () 0'·' Y,'" n~1 r\ 0' :::J I"· ,"1
.>

" .'\ ''1 -~n'-:=) c:: ':J <J (,
~:I ::J 0,

O~
...---....,:

~., 1.....-....- ,y ',-J .....' "----j
1.,_____, .'.............' ._~: 1.........../ -'------:-l. -,' ....J, ._~j

OCHRE PRO,TECT

NO:- Mll!lR

100um FRACTION

Angle

S.·AMPLE-TYj5E-----~l--·-----'-'---~---~'-'l-----~-'-----~----'I-,.,-_.c'·---~-~-~~---l-_·------:"'--~~--'--I--~--'----'--~'-''-'--:''''-'I;'';~f
<-"',>{'

~._---------~~-- -- ......-I----.............:.--.,.;...--------:.--I------.....:;.------~-;....-·l-·-·· ....--~----:.....-----..:...;. ..... I...;...--..:....~~------·...; ......---...;;...-I--....:..;.;......;::--.:;-.:-~..:.--.:.:.-..i-"'-f: .'_ <: '.--"
1 1 1 1 1 '.1",{
1 1 1 1 1 '1 ";"/,.~:-..._;

1 83.'3 1 80.91 76.1 1 71. 5 1 "r> ", :- :~'-;-.:-

1 1 1 '1 1 '1' ••••.
-;~ -.,; .-

1 4.6 1 6 17.3 18.5 'I
11. 1 1 1
1 49.2 1 46.2 1 46.8 1 44.4 1
11111 i::};"~;~-):

··~_..:__'-'--'-- ....--~-----l-'-'-~-L-·~"--~---~-I----------...:."---"-- -'I:~,-:..~~··-·-~-----··:..,--r---··-~·-..:--~...:.-~--'I----~-..:.-:.:... .... ~-_:...'-' __'I .." ';••:
p tGMENT LOADING'· 1 1- 1 IlL. <:'

_:----;.--~

grams/litre 1 10 1 20' 1 40 l'8d . 1 160 1

---~--------- - ----I---~---...:.··-..:;-.....c.~--T- ....---- ~'----..,.-- -'-'''- '1'- -, .,........ -...:.--..:-~.- ....._~ ~'T - - - --....~---- -'-:"--~l-"':'- - '-'-'-'~ - --'-~":'---:'" 'I. i
,·).,

CALCINED 1 1 1 III;.j~:
1 1 1 1 1 ,1""

Brightne", '1 81.6 1 77.5 1 72.8 1 66.1 155.9 1 ,.,c,

1 1 1 1 1 1
·Chroma. 1 6.8 1 8 1 9. 1 1 10.5.' 1 '12.5' ... 1 :' . . j ....

1 1 1 111
Rngle 1 44.4 1 43.8 1 44.1 1 43'.5 1 .43.8 1

1 1 1 - I 1 -" ·--~'l -'i '.-:<:'.'-

1 1 1 1 -1 1-· ->"
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