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APPENDIX A: ARTEFACTS RECOVERED FROM SITE 2328 CAl

A10.1: 2328 CA1 (1)
Table A10.1: 2328 CA1 (1) XIX/N artefacts recovered.

Excavation name | Spit and layer name | Slag count | Slag weight | Tuyére count | Other materials found

2328 CA1(1) XIXIN/S 5 15.40g
2328 CA1(1) XIX/N/AD 24 145.27g 10 Stone

Stone
2328CA1(1) XIX/N/2A 247 546.55g 44

Orange Rock/Daga

Seeds

2328CA1(1) XIX/N/2B 526 1601.37g 189 Stone

Orange Rock/Daga
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Table A10.2: 2328 CA1 (1) XX/M artefacts recovered.

Excavation . Decorated . _ Undecorated . _ Slag Slag Tuyere Other materials
Spit and layer name _ Thick/Thin _ Thick/Thin _
name bodies bodies count weight count found
2328CA1(1) XXIMIS - - - - 5 9.69g 6 Stone
Seed
2328 CA1(1) XXIM/I1A - - - - 78 127.50g 29
Stone
Orange Rock/Daga
2328CA1(1) XXIM/1B - - - - 93 138.499 31
Stone
Stone
2328CA1(1) XX/M/2A RB - - - - 297 639.61g 149
Cocoon
Cocoon
2328CA1(1) XXIM/2A RG - - - - 385 1081.42g 218
Stone
Charcoal
2328CA1(1) XXIM/2B S-W tuyeére lift - - - - 98 270.78g 80 Orange Rock/Daga
Stone
Charcoal
1 Thin Bone
2328 CA 1 (1) XX/M/3A RG - - 7 ) 86 157.99g 73
6 Thick Orange Rock/Daga
Stone
2328 CA1(1) XX/M/3A Pit above Metal layer - - - - 66 162.85g 37 -
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Charcoal

Stone
XXIM/3A sifted tuyere collection . Seed
2328CA1(1) Thin 497 1334.169 326 .
all over 3 Glass tuyeére
Ore
Orange Rock/Daga
2328CA1(1) XX/M/3A West tuyere Collection - 20 218.83g 54 -
Orange rock/Daga
i Seed
2328 CA1(1) XXI/M/3B RG thin 674 1413.94g 585
Charcoal
Stone
2328CA1(1) XX/M/3B Hard - 31 1248.81g 6 Ore
Charcoal
2328 CA1(1) XX/M/3B tuyere ash level Thick 249 784.35g 189 Orange Rock/Daga

Stone
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Excavation _ Decorated _ _ Undecorated _ _ Slag Slag Tuyere Other materials
Spit and layer name . Thick/Thin . Thick/Thin .
name bodies bodies count weight count found

Baked soil
2328CA1(1) XX/M/4A Base 30cm - - - - 259 1956.05¢ 289
Orange Rock/Daga

Charcoal
. . Orange Rock/Daga
2328CA1(1) XXIM/4A tuyére Layer - - 1 thick 1134 5750.70g 1041 ot
one

Red stone

Charcoal
Orange stone or
. . Daga
2328CA1(1) XXIM/4B 1 Thick 1 Thick 434 8026.03g 985 st

one
Ore

Baked Sand

Glass
Orange Rock/Daga
2328CA1(1) XXIM/5A (Grey tuyere pipes) - - - - 316 4230.33g 970 Bone
Stone

Charcoal

Charcoal
2328CA1(1) XX/M/5A 40-45 cm Slag - - - - 202 1948.97g 7 Ore

Stone
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Charcoal

Orange Rock/Daga
2328 CA1(1) XXIM/5A brown - - - - 1466 5663.28 555 Stone

Ore
Furnace wall

Charcoal
Bone
2328CA1(1) XX/M/5A brown slag +tuyére - - - - 580 1111.83g 297
Orange Rock/Daga

Stone

2328 CA 1 (1) XX/MI5A hard - - - - 1 77.08g 1 -

Bone
Orange Rock/Daga
2328CA1(1) XX/M/5B hard - - - - 5 7.90g 226 ot

one

Ore

Charcoal
Stone
2328 CA1(1) XX/M/5B Hard Brown - - - - 1217 2627.409 505 Ore
Orange Rock/Daga
Green Glass
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Charcoal

Seed
2328 CA1(1) XXIM/6A 1 Thin 438 1727.329 235 Stone
Bone
Orange Rock/Daga
Charcoal
Orange Rock/Daga
2328CA1(1) XX/M/6A hard - - 537 1267.77g 277
Stone
Baked Sand
Table A10.3: 2328 CA1 (1) XX/O artefacts recovered.
2328CA1(1) XX/0/S 3 93.21g 4 -
2328 CA 1 (1) XX/OIAD 56 175.40g 32 -
Charcoal
2328CA1(1) XX/0/1B 214 675.38g 113 Stone
Orange Rock/Daga
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2328 CA1 (1)

XXI02A

1 Thin
2 Thick

262

875.29g

158

Stone
Seeds
Cocoon
Small Shell
Charcoal

2328 CA1 (1)

XX/0/2B

279.06g

2 Orange/Daga Rocks

A10.2: 2328 CA1 (2)

Table A10.4: 2328 CA1 (2) XIII/E artefacts recovered.

2328
XI/E/
CA1l
S
@

Thick

Thick

2 Thin
2 Thick

21 Thin

Thick

19

375
3g

Ore
Bone
Charc

oal

Glass
Stone
Bead
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Spit Sla | Slag | Tuy | Other
Excava Decora . Undecor . Decora . Undecor . Decora . Undecor . . X
. and Thick/ Thick/ Thick/ Thick/ Thick/ Thick/ g Wei ére | materi
tion ted _ ated _ ted _ ated . ted . ated .
Layer _ Thin : Thin Thin Thin _ Thin _ Thin Cou | ght Cou als
name Rim Rim Necks Necks Bodies Bodies
Name nt nt found
Charc
2328
XIIE/ 7 Thin 2.32 oal
CA1l - - 2 Thin - - 1 Thin - - 13 . 1 -
1A 6 Thick g Bone
&3]
Stone
Charc
2328 9 Thin oal
XIIE/ 81.5
CA1l - - - - - - - - - - 22 13 6 - Bone
1B ) 29
2) Thick Stone
Glass
Bone
2328 .
XIIE/ 2 Thin 4.19 (large
CA1 - - - - - - - - - - 4 1 -
2A 2 Thick g amoun
&3]
ts)
Bone
nodule
2328 10 Thin
XIIE/ 18.6 decora
CA1 - - - - - - - - - - 27 17 4 -
2B . 1g ted
2 Thick .
cerami
c
Ostric
2328 16 Thin h egg
XIIE/ ) ) ) ) 1.73
CA1l A 1 Thick 3 Thin 3 Thick 2 Thick - - 34 18 1 - shell
2) Thick g bead
Bone
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Table A10.5: 2328 CA1 (2) XIII/F artefacts recovered.

Bone
Artef
act
28
2328 metal
XII/F/ . . . Thin
CA1l s Thin Thin - Thin - 57 29 21 2129 hook
) . Ore
Thick
(Cop
per &
Iron)
. 19 Bone
2328 2 Thin i
XII/F . . . Thin Charc
CA1l - Thin Thick Thin 2 44 7 40.57g
1A . 25 oal
) Thick .
Thick Bead
2328 2 Thin
XII/F .
CA1l B - - Thin - - 11 9 - - Bone
) Thick
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Bone
Charc
oal
Co
28 pp
2328 er
XHI/F/ . . . . i Thin .
CA1l Thin Thin Thin Thin Thin 76 59.26g wire
2A 48
2 ) 2
Thick i
Ostric
h egg
shell
Ore
Bone
14
2328 . Charc
XII/F ) i Thin
CA1l Thick - Thin - - 51 21.57g oal
2B 37
(@] ) Ore
Thick
Stone
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Spit Decor Other Spit
Excava . Undeco . . . 5 Decorat . Undeco 5 Slag | Slag
. and ated Thick/ Thick/ Slag Slag Tuyere | materia Site and Thick/ Thick/ .
tion _ . rated . . ed . rated X Cou | Weig
Layer | Bodie Thin _ Thin Count | Weight | Count Is name Layer _ Thin _ Thin
name Bodies Bodies Bodies nt ht
Name S found Name
2328 1 Thin 9 Thin
XII/F/ . . . . Charc
CA1l A 1 Thin 1 Thin 1 Thick 2 1 2 Thick 20 11 8 93.47g - |
0a
) Thick Thick
. Charc
2328 7 Thin
XII/FE oal
CA1l - - 1 Thin 1 Thick 1 Thick - - 22 15 10 31.069 -
3B . Bone
2) Thick
Ore
2328 XII/F 1 Thin 5 Thin Charc
CA1l 4A 1 Thick - - 2 1 1 Thin - - 18 13 1 2.28¢g - oal
) Mixed Thick Thick Bone
) 12 Bone
2328 1 Thin .
XII/F . . . Thin Ore
CA1l 1 Thin 3 1 1 Thick 1 Thick - - 31 6 33.37g -
GA 4B . 19 Charc
2 Thick
Thick oal
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2328 XIHIF/ 2 Thin
Charc
CA1l GA - - 11 9 9.58g |
oal
2) 5A Thick
2328 2 Thin
XHIF/ . .
CA1l Thick Thin 3 1 - -
GA 5B .
) Thick
2328 XHI/F/
CA1l GA - - 1 Thick - -
) 6A
2328 1 Thin Bone
XHI/F/
CA1l - - 4 3 - Stone
GA 6B .
) Thick Ore
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Table A10.6: 2328 CA1 (2) XIV/F artefacts recovered.

Spit Sla Tuy | Other
Excava Decora _ Undecor _ Decora _ Undecor _ Decora _ Undecor _ Slag . _
. and Thick/ Thick/ Thick/ Thick/ Thick/ Thick/ g . ere | materi
tion ted . ated . ted . ated . ted ) ated . Weig
Layer . Thin . Thin Thin Thin . Thin . Thin Cou Cou als
name Rim Rim Necks Necks Bodies Bodies ht.
Name nt nt found
2328 . Ore
XIV/IF/ 3 Thin
CAl 1 Thick 3 Thin 4 . 4 Thick 4 Thin 89 1 - - - Bone
S 1 Thick
) Stone
2328 .
XIV/IF/ . 1 Thin
CA1l - - 1 Thin 2 . - - - - 31 - 3 3.229 - Bone
1A 1 Thick
&3]
2 Thin
2328 3 . 2 Bone
XIV/IF/ ) ) 1 Thick ) ) 28.12
CA1l 2 Thin - - possibl . - - Possibl | Thick 52 2 5 - Glass
@ 1B 1 1 Thin g S
y y tone
Ochre
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A10.3: 2328 CAL (3)

Table A10.7: 2328 CA1 (3) X/A artefacts recovered.

Spit Tuy | Other
Excava Decor . Undecor . Decor . Undecor . Decor . Undecor . Slag . X
. and Thick/ Thick/ Thick/ Thick/ Thick/ Thick/ Slag i ére | materi
tion ated . ated . ated . ated . ated . ated . Wei
Layer . Thin _ Thin Thin Thin . Thin . Thin Count Cou als
name Rim Rim Necks Necks Bodies Bodies ght
Name nt found
2328 .
XIA/ 4 Thin 3.13
CA1l - - - - - - - - 1 Thick 7 i 1 - -
S 3 Thick g
(©)
2328 XIA/ Bone
2 Thin
CA1l 1A- - - - - - - - - - - 3 - - - Small
1 Thick
3) 2A Stone
2328
XIA/ . 6 Thin Bone
CA1 - - - - - - - - 1 Thin 8 ) - - -
2B 2 Thick Stone
(©)
1(Poss Bone
2328
XIA/ ible 0.55 metal
CAl - - 1 Thin - - - - - - 1 Thin -
3A Artefa g artefa
®d)
ct) ct
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Spit Tuy | Other
Excava Decor . Undecor . Decor . Undecor . Decor . Undecor . Slag . X
. and Thick/ Thick/ Thick/ Thick/ Thick/ Thick/ Slag i ére | materi
tion ated _ ated _ ated _ ated _ ated _ ated _ Wei
Layer _ Thin _ Thin Thin Thin _ Thin _ Thin Count Cou als
name Rim Rim Necks Necks Bodies Bodies ght
Name nt found
Bone
2328 .
XIA/ . . 3 Thin 12.6 Charc
CAl - - - - 1 Thin 1 Thick - - 8 . 2 1
3B 5 Thick 3g oal
©)]
Stone
17
2328 . Charc
XIA/ . . Thin 9.87
CA1l 1 Thick - - 2 Thin - - - - 30 2 oal
4A 13 g
®3) . Bone
Thick
2328 14 Thin Charc
XIAI ) ) ) 14.4
CA1l - - - - 1 Thick 1 Thick 1 Thin 29 15 3 2 oal
4B 69
®3) Thick Bone
. Bone
2328 . 15 Thin
XIA/ . 3 Thin . 5.03 Stone
CA1l - - - - 3 Thick 5 . 2 Thick 36 21 2 1
5A 2 Thick . g Charc
3) Thick
oal
2328 . 33 Thin Charc
XIA/ . . . 4 Thin . 56.9
CA1l 2 Thin 6 Thin 1 Thin 5 . 7 Thick 78 45 4 oal
5B 1 Thick 79
?3) Thick Bone
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A10.4: 2328 CAl (4)
Table A10.8: 2328 CA1 (4) XX/J artefacts recovered.

Spit Sla Tuy | Other
Excava Decora . Undecor . Decora . Undecor . Decora . Undecor . Slag . .
. and Thick/ Thick/ Thick/ Thick/ Thick/ Thick/ g . ére materi
tion ted . ated . ted . ated . ted . ated . Weig
Layer . Thin _ Thin Thin Thin . Thin . Thin Cou Cou als
name Rim Rim Necks Necks Bodies Bodies ht
Name nt nt found
2328 . .
XX . 1 Thin 8 Thin 11.29
CAl - - - - 2 Thick 3 . - - 16 . 5 - Stone
S 2 Thick 8 Thick g
4
2328 . 16 Thin Bone
XXNI . 1 Thin . 33.30
CA1l 1 Thin 2 . 1 Thin - - - - 28 12 10 - Ore
1A + 1 Thick . g
4 Thick Stone
1B
2328 23 Thin
) 14.10
CA1l XX - - - - 1 Thick - - - - 41 18 5 3 Bone
4) 2A Thick g
2328 19 Thin
. . . 30.34 Bone
CA1l XX/ - - 1 Thick 1 Thick 1 Thin - - 38 19 3
g Stone
4) 2B Thick
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Bone
Stone
2328 , ) ) 32 Thin Ore
3 Thin 2 Thin 3Thin 181.2
CALl | XXWI ] Thin ] - ) 122 90 13 Strang
2 Thick 1 Thick 1 Thick i 89
4) 3A Thick e
rock/b
one
Charc
oal
2328 3 Thin Bone
CAl XX - - Thin Thick - 14 11 1 1.18g Shiny
4) 3B Thick stone
possibl
eore
Charc
2328 2 Thin oal
CAl XX - - Thin Thick - 14 12 2 1.17g Bone
4) 4A Thick Stone
Ore
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A10.5: 2328 CAL1 (10)
Table A10.11: 2328 CA1 Road Test X/l artefacts recovered.

Stone
Roa
Bone
d )
Ostric
2328 Test . 9 Thin 52.86
- - - - - - - - 3 Thick 14 . 18 - h egg
CA1l 1 5 Thick g
shell
XN/
bead
S
Ore
Roa
d
2328 Test . 1 Thin Bone
1 Thick - - - - - - - - 4 . 4 1.399 -
CA1l 1 3 Thick Stone
XN/
1A
Roa
d Charc
2328 test i oal
- - - - - - - - - - 1 Thick - - 2
CA1l 1 Bone
XN/ Stone
1B
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Table A10.10: 2328 CA1 (10) VIII/G artefacts recovered.

. Sla Tuy | Other
Excava | Spitand | Decor . Undecor . Decor . Undecor . Decor . Undecor . Slag . .
. Thick/ Thick/ Thick/ Thick/ Thick/ Thick/ g . ére | materia
tion Layer ated . ated . ated . ated . ated . ated . Weig
. Thin _ Thin Thin Thin . Thin . Thin Cou Cou Is
name Name Rim Rim Necks Necks Bodies Bodies ht
nt nt found
Charco
al
30 Bone
2328 . . . .
VIIIG/ 4 Thin . 6 Thin 2 Thin . Thin 549.0 Stone
CA1l 6 2 Thin 12 4 1 Thick 82 78 11
(10) S 2 Thick 6 Thick 2 Thick 52 49 Ore
Thick Orange
Rock/D
aga
Giant
Tuyére
2328 . Charco
VIIIG/ ) 1 Thin )
CA1l 2 Thick - - 2 . - - - - 1 Thick 4 7.94g 5 al
1A+ 1B 1 Thick
(10) Bone
Orange
Rock
Bone
2328
VIIIG/ Charco
CA1 - - - - 1 Thick - - - - - - - - -
(10) 2A al
Ore
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Table A10.11: 2328 CA1 (10) IX/G artefacts recovered.

Spit Decor
Excav P Decor _ Undeco _ Decor _ Undeco _ _ Undeco _ Slag . Other
. and Thick/ Thick/ Thick/ Thick/ | ated | Thick/ Thick/ | Slag . Tuyere .
ation ated . rated . ated . rated . _ . rated . Weight materials
Layer . Thin . Thin Thin Thin | Bodie | Thin . Thin Count Count
name Rim Rim Necks Necks Bodies found
Name S
. 20
2328 1 Thin . Ore
IX/IG/ . . Thin
CAl S 1 Thick - - 2 Thick 4 3 - - 40 20 197 9179 - Bone
(10) Thick . Stone
Thick
Charcoal
Bone
12
2328 1 3 Thin . Stone
IX/G/ . . . Thin 496.56
CA1l A 3 Thick 1 Thin 1 Thin 5 2 - - 20 8 48 - Orange
(10) 2 Thin Thick . g Rock/Daga
Thick )
Ostrich Egg
Shell Bead
Charcoal
Bone
Stone
Ore
2328 1 Thin 7 Thin
IXIG/ . . . Orange
CA1l 2 Thin - - 2 1 1 Thick 1 Thick 21 14 6 253.3g -
1B . . Rock/Daga
(10) Thick Thick
Stone
Ostrich egg
shell bead
Snail Shell
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Spit

Decor

Excav Decor . Undeco . Decor . Undeco . . Undeco . Slag . Other
. and Thick/ Thick/ Thick/ Thick/ | ated | Thick/ Thick/ | Slag . Tuyere .
ation ated _ rated _ ated _ rated _ _ _ rated _ Weight materials
Layer _ Thin _ Thin Thin Thin Bodie | Thin _ Thin Count Count
name Rim Rim Necks Necks Bodies found
Name S
Charcoal
2328 Bone
IXIG/ .
CA1l A - - - - - - - - - - 5 Thick 12 36.31g 1 Stone
(10) Orange
Rock/Daga
Charcoal
2328
IX/IG/ Bone
CA1 - - - - - - - - - - - - - - -
2B Stone
(10)
Ore
IXIG/
2328
3A+ Charcoal
CA1 1 1 - - - - - - - - - - - - -
3B Bone
(10) .
Mixed
2328 Pit .
. Upper Grind
CA1l excav - - - - 1 Thick - - - - - - - - -
. Stone
(120) ation
Wash
line
2328
down
CA1l 1 Thick - - - - - - - - - - - - - -
slope
(10)
from
RE
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A10.6: 2328 CA1 Test Pits
Table A10.12: Test Pits artefacts recovered.

Test i Charc
2328 . . Thin
Pit - - - - - - 1 Thick - - 6 - - - oal
CA1l 3
1 . Bone
Thick
1
Test .
2328 . Thin .
Pit - - 2 1 Thick - - - - - - - - - Bone
CA1l ) 1
Thick
3
Test i
2328 . . Thin Charc
Pit - - - - - - 1 Thick - - 6 - - -
CA1l 3 3 oal
Thick
Test
Pit 6 5 74
. . i Bone
2328 4 . Thin Thin . Thin 236.
- - 1 Thin 7 7 1 Thin 110 9 5 Stone
CA1l 0- 1 2 36 T4g
. . . Daga
40c Thick Thick Thick
m
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2328
CA1l

Test
Pit

50-
30c

Thin

Thin

22

12
Thin
10
Thick

131
1g

Bone

Stone
Orang

Rock/
Daga

2328
CA1l

Test
Pit

5m
fro

Bao
bab

Thick
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A10.7: 2328 CA1 Road Collection

Table A10.13: Alex Road Collection artefacts recovered.

Thick Thin
CA 2
1
23
28 | AC
Thick
CA 3
1
23
28 | AC
Thin Thick Ore
CA | 4
1
23
28 | AC 71.03
Thick Ore
CA 5 g
1
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28 | AC 23.82
Thick Thick - - -
CA 6 g
1
Baked
23
Sand/po
28 | AC
- - - Thick - ssible
CA 7
furnace
1
wall
23
28 | AC 105.8
- Thick - - Ore
CA 8 Og
1
23
28 | AC . . . 76.79 Copper
Thin Thick Thin -
CA 9 g Ore
1
23
28 | AC 114.7
CA | 10 1gg
1
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23
28 | AC 116.0
- - - 1 Thick Ore
CA| 11 69
1
23
2 Thin
28 | AC .
Thin 2 - - - 9.50g -
CA | 12
Thick
1
23
28 | AC . . . . 13.84 Bone
Thin Thick Thick 6 Thick
CA | 13 g Ore
1
23
1 Thin
28 | AC 21.14
Thin Thin Thin 33 32 -
CA | 13 . g
Thick
1
23
28 | AC 140.0 Ore
- Thick - 2 Thick
CA | 15 89 Stones
1

262



1 Slag
23 covered
28 | AC . tuyere
- Thick 0.429
CA | 16 Stone
1 Age
Core
23
1 Thin
28 | AC 140.3
1 Thick Ore
CA | 18 ] 4q
1 Thick
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APPENDIX B: XRF RESULTS AND TABLES

Below are the unaltered and non-normalized results of the XRF analysis. Each table and figures represent the material by
excavation. Note: the XRF results include contaminants and non-metal production contaminants, which were excluded in the

dissertation.
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B11.1: 2328 CAL (1)

Percentage

2.00

1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

2328 CA1 (1) XIX/N Minima

Ba

Zr

Sr

w Ni Co Mn Cr Vv Ti Ca K P Cl S
Elements

XIX/N Artefacts

W 2328 CA1 (1) XIX/N/S

W 2328 CA1 (1) XIX/N/S
2

[ ] (23)28 CA1 (1) XIX/N/S

3)

m 2328 CA1 (1)
XIX/N/AD

m 2328 CA1 (1)

XIX/N/AD (2)
W 2328 CAl1 (1)

XIX/N/AD (3)
W 2328 CA1 (1)

XIX/N/AD Tuyere

W 2328 CA1 (1)
XIX/N/2A

™ 2328 CA1 (1)
XIX/N/2A (2)

H 2328 CA1 (1)

XIX/N/2A (3)
2328 CAl1 (1)

XIX/N/2B
2328 CAL1 (1)

XIX/N/2B (2)

Figure B11.1: 2328 CA 1 (1) XIX/N XRF analysis low proportion percentages.
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2328 CA1 (1) XIX/N Maxima

Percentage

100.00 XIX/N Artefacts
90.00
m 2328 CA1 (1) XIX/N/S
80.00
m 2328 CA1 (1) XIX/N/S (2)
70.00 W 2328 CA1 (1) XIX/N/S (3)
[
60.00 2328 CA1 (1) XIX/N/AD
W 2328 CA1 (1) XIX/N/AD (2)
50.00
W 2328 CA1 (1) XIX/N/AD (3)
40.00 M 2328 CA1 (1) XIX/N/AD Tuyere
w232 1(1 2
30.00 328 CA1 (1) XIX/N/2A
2328 CA1 (1) XIX/N/2A (2)
20.00
W 2328 CA1 (1) XIX/N/2A (3)
10.00 W 2328 CA1 (1) XIX/N/2B
m 2328 CA1 (1) XIX/N/2B (2
0.00 (1) XIX/N/2B (2)
Bal Fe Ca K Al Si Mg
Elements 2328 CA1 (1) XIX/N/2B (3)

Figure B11.2: 2328 CA 1 (1) XIX/N XRF analysis high proportion percentages.
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Table B11.1: 2328 CA 1 (1) XIX/N XRF analysis low proportion percentages.

SAMPLE Ba Zr Sr W Ni Co Mn Cr \% Ti Ca K P Cl S Mg

2328 CA1 (1) XIXIN/S 0.04 - - - - - 0.03 0.06 0.02 0.07 0.28 1.08 0.11 0.07 0.07 -

2328 CA1 (1) XIXIN/S (2) 0.03 - - - 0.02 - - 0.05 0.04 0.06 0.16 0.75 0.08 0.04 0.10 -

2328 CAL (1) XIXIN/S (3) 0.05 0.01 - - 0.03 - 0.02 0.07 0.06 0.14 0.36 0.82 0.10 0.14 0.04 1.45
2328 CA1 (1) XIX/N/AD 0.05 - - - 0.02 - 0.06 0.06 0.05 0.08 0.56 1.05 0.17 0.06 0.07 -

2328 CA1 (1) XIXIN/AD (2) 0.04 - - - - 0.08 - 0.06 0.03 0.09 0.21 1.14 0.12 0.12 0.11 1.67
2328 CAL (1) XIX/N/AD (3) 0.05 - - 0.03 - - 0.07 0.04 0.06 0.16 0.61 1.82 0.27 0.02 0.09 1.76
2328 CAL (1) XIX/N/AD Tuyere 0.11 0.01 0.02 - 0.02 - 0.11 0.04 0.04 0.27 1.66 - 0.15 - 0.11 1.83
2328 CAL (1) XIXIN/2A 0.05 0.01 - 0.01 - 0.16 0.06 0.03 0.04 0.26 113 - 0.24 - 0.27 1.55
2328 CA1 (1) XIXIN/2A (2) 0.04 0.01 - - - - 0.05 0.05 0.09 0.24 0.98 - 0.21 - 0.05 1.22
2328 CAL (1) XIXIN/2A (3) 0.11 0.01 0.02 - 0.01 - 0.13 0.04 0.05 0.22 1.74 - 0.45 - 0.13 171
2328 CA1 (1) XIX/N/2B 0.06 0.01 - 0.01 0.01 - 0.06 0.04 0.06 0.27 - 1.55 0.45 0.02 0.10 0.88
2328 CA1 (1) XIX/N/2B (2) 0.04 0.01 - - - 0.17 0.09 0.04 0.04 0.25 0.54 - 0.57 - 0.08 1.99
2328 CAL1 (1) XIXIN/2B (3) 0.13 - 0.04 - 0.02 - 0.07 0.03 0.02 0.26 - - 0.14 - 0.15 1.75

267



Table B11.2: 2328 CA 1 (1) XIX/N XRF analysis high proportion percentages.

SAMPLE Bal Fe Ca K Al Si Mg
2328 CAL (1) XIX/N/S - 66.63 - - 14.31 15.19 2.03
2328 CAL (1) XIXIN/S (2) - 67.77 - - 14.30 14.10 2.49
2328 CA1 (1) XIX/N/S (3) 23.14 55.05 - - 745 11.06 -
2328 CAL (1) XIX/N/AD 8.89 53.90 - - 15.91 16.76 2.30
2328 CAL (1) XIX/N/AD (2) - 62.63 - R 15.57 1811 -
2328 CA1 (1) XIX/N/AD (3) 19.79 39.98 - - 1351 21.73 -
2328 CAL (1) XIX/N/AD Tuyére 8.93 32.00 - 3.10 23.06 28.51 -
2328 CAL (1) XIX/N/2A 18.07 27.22 - 2.89 19.52 28.46 -
2328 CAL (1) XIX/N/2A (2) - 4771 - 2.09 25.26 21.94 -
2328 CAL (1) XIX/N/2A (3) 25.15 27.15 - 2.40 14.47 26.19 -
2328 CAL (1) XIX/N/2B 20.90 35.22 234 - 14.78 23.23 -
2328 CAL (1) XIX/N/2B (2) - 41.94 - 258 22.84 28.78 -
2328 CAL (1) XIX/N/2B (3) 29.37 15.59 9.43 254 15.77 24.69 -
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Figure B11.3: 2328 CA 1 (1) XX/M (a) XRF analysis low proportion percentages.
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Figure B11.4: 2328 CA 1 (1) XX/M (b) XRF analysis low proportion percentages.
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Figure B11.5: 2328 CA 1 (1) XX/M (c) XRF analysis low proportion percentages.

271



Percentage

2328 CA1 (1) XX/M (d) Minima
2.00 XX/M Artefacts
W 2328 CA1 (1) XX/M/4B
1.80 tuyere layer (grey) (3)
W 2328 CA1 (1) XX/M/5A
1.60 i (grey tuyere pipes)
W 2328 CA1 (1) XX/M/5A
1.40 B .
(grey tuyere pipes) (2)
1.20 W 2328 CA1 (1) XX/M/5A
' (grey tuyere pipes) (3)
1.00 _ W2328CAL (1) XX/M/5B B +
BH
0.80 ~ W 2328 CA1 (1) XX/M/5B B +
BH (2)
0.60 12328 CAL (1) XX/M/5B B +
BH (3)
0.40 12328 CA1 (1) XX/M/6A
0.20 2328 CAL (1) XX/M/6A (2)
000 7 . . w2328 CA1L (1) XX/M/6A (3)
Bal Ba Zr Sr W Ni Co Mn Cr \Y Ti Ca K P cl S Mg
Elements

Figure B11.6: 2328 CA 1 (1) XX/M (d) XRF analysis low proportion percentages.
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Figure B11.7: 2328 CA 1 (1) XX/M (a) XRF analysis low proportion percentages.
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Figure B11.8: 2328 CA 1 (1) XX/M (b) XRF analysis low proportion percentages.
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Figure B11.9: 2328 CA 1 (1) XX/M (c) XRF analysis low proportion percentages.
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Figure B11.10: 2328 CA 1 (1) XX/M (d) XRF analysis high proportion percentages.
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Table B11.3: 2328 CA 1 (1) XX/M XREF analysis low proportion percentages.

SAMPLE Bal Ba zr [sr [w Ni Co |[mMn [cr [V Ti Ca |K B cl s Mg
2328 CAL (1)

IMIPERIMETER 114 | 007 001 |o001 |- - 005 | 011 |007 |004 |016 |- 133 | 026 | 004 | 010 |-
2328 CAL (1)

XXIMIPERIMETER (2) - 0.07 002 | 001 |- 001 |- 013 | 004 | 005 |028 |095 |- 057 | - 012 | -
2328 CAL (1)

XXIMIPERIMETER (3 - 0.09 001 |- - 004 |- 005 |[005 |004 |011 | 036 | 137 |040 |007 |o014 | 117
2328 CAL (1) XXIM/S - 0.06 002 |- - - 009 | 007 |005 | 004 |015 | 1.04 |- 051 |- 010 | 1.22
2328 CAL (1) XXIM/S (2) - 011 002 |002 |- 001 |003 |010 | 004 | 003 | 020 |062 |- 076 | - 006 | 1.89
2328 CAL (1) XX/IM/S (3) - 0.09 - 002 |- 003 |- 004 |[005 | 004 |009 |092 |135 |044 |005 |011 | 131
2328 CAL (1) XX/M/1A - 0.09 002 |- - 001 |005 |007 |005 | 005 | 018 | 125 | 144 | 045 | 002 | 005 | 1.91
2328 CAL (1) XXIM/1A (2) - 0.07 - - - 003 |- 006 | 005 |003 |011 | 129 |162 | 026 | 004 |008 |-
2328 CAL (1) XX/IM/1A (3) - 0.07 001 |- - 003 |- 005 | 005 |007 |019 | 143 | 101 | 055 | 004 | 007 |-
2328 CAL (1) XX/M/1B - 0.07 003 | 001 |- - 004 | 007 |004 |004 |040 |- - 028 |- 007 |-
2328 CAL (1) XX/M/1B (2) - 0.08 003 | 001 |- 001 |- 007 | 007 |009 |049 | 170 |- 078 | - 008 | 1.71
2328 CAL (1) XX/M/1B (3) - 0.04 002 |- - - - 008 | 004 |005 |014 | 079 | 180 | 052 | 004 | 007 | 134
2328 CAL (1) XX/M/2A RB - 0.06 - - - - - 004 | 006 |008 |015 | 078 | 124 | 024 | 003 |007 |-
2328 CAL (1) XX/IMI2ARB(2) | - 0.05 002 |- - 003 |- 003 | 007 |007 |021 | 031 |078 |018 | 007 | 007 |-
2328 CAL (1) XX/IM2ARB(3) | - 0.05 003 |- - - - 007 | 004 |005 |025 | 113 | 181 | 031 |- 008 | 1.85
2328 CAL (1) XX/M/2B RG - 0.06 002 |- - 001 |- 003 007 |011 [032 |06l | 072 | 016 | 008 | 004 | 183
2328 CAL (1) XX/M/2BRG (2) | - 0.06 002 |- - 002 |- 004 | 006 |012 |035 | 065 | 072 |017 | 008 | 004 | 155
2328 CAL (1) XX/M/2BRG (3) | - 0.06 - - - 004 |- 005 | 005 | 003 |007 |- 081 | 009 |010 | 010 | 184
2328 CAL (1) XX/M/3A RG - 0.04 - - - - - 002 |[005 |003 |001 |022 |061 |021 |010 |024 |0.79
2328 CAL (1) XX/M/BARG (2) | - 0.05 001 |o001 |- 002 |- 006 |004 |005 |014 |- 068 | 010 |006 |007 | 177
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SAMPLE Bal Ba Zr Sr Ni Co Mn Cr \ Ti Ca K P Cl S Mg
2328 CA1 (1) XXIMIBARG (3) | - 0.05 - - 0.02 | - 004 | 007 | 008 |010 | 093 | 049 |014 | 012 | 005 | 152
2328 CA1 (1) XX/M/3B RG+
BH - 0.05 001 | - 0.02 | - 0.04 | 006 | 006 | 0.13 167 | 064 | 004 | 014 | 006 | -
2328 CA1 (1) XX/M/3B RG+

- 0.05 - - 0.04 | - 003 | 007 |012 | 014 | 038 | 046 | 011 | 004 | 002 | 1.27
BH (2)
2328 CA1 (1) XX/M/3B RG+

- 0.06 - - - - 0.05 | 003 | 003 |0.15 1.49 158 | 012 | - 0.05 | 1.55
BH (3)
2328 CAL (1) XX/M/4A tuyére

- 0.03 - - 0.01 | - 005 | 008 | 007 |013 | 013 | 057 |0.05 | 005 | 002 | 1.06
layer (grey)
2328 CAL (1) XX/M/4A tuyére

- 0.06 - - - - 005 | 003 | 005 |013 | 072 154 | 015 | 001 | 0.06 | 1.83
layer (grey) (2)
2328 CAL (1) XX/M/4A tuyére

- 0.05 - - 0.03 | - 005 | 006 | 008 |008 |09 | 037 |005 |012 | 009 | 191
layer (grey) (3)
2328 CAL (1) XX/M/4A tuyére

- 0.14 - 0.06 0.01 | - 005 | 002 | 002 |023 |- - 032 | - 0.05 | 1.53
layer (grey) GLASS TUYERE
2328 CA1 (1) XX/M/4B tuyere

- 0.04 - - 0.01 | - 0.05 | 007 | 011 | 0.15 115 | 084 | 008 | 008 |006 |-
layer (grey)
2328 CA1 (1) XX/M/4B tuyere

- 0.06 - 0.02 0.03 | - 0.03 | 006 | 007 |006 | 049 | 083 |019 | 006 | 012 | 1.25
layer (grey) (2)
2328 CA1 (1) XX/M/4B tuyeére

- 0.11 - - - - - 0.04 - 0.13 - 0.67 0.72 - - -
layer (grey) (3)
2328 CA1 (1) XX/M/5A (grey

. - 0.06 0.02 | - - - 004 | 005 | 010 |029 |- 116 | 0.07 | 005 | 0.06 | 1.12
tuyeére pipes)
2328 CA1 (1) XX/M/5A (grey
. - 0.08 0.02 | 0.01 - 015 | 0.08 | 0.04 | 0.03 | 0.25 105 | - 015 | - 0.07 | -

tuyere pipes) (2)
2328 CA1 (1) XX/M/5A (grey

- 0.04 - - - - 0.05 | 004 | 008 | 0.18 1.02 | - 015 | - 0.06 | -

tuyere pipes) (3)
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SAMPLE Bal Ba Zr Sr w Ni Co Mn Cr \Y Ti Ca K P Cl S Mg
2328 CAl (1) XX/M/5BB +BH | - 0.07 0.01 0.02 - - 0.13 0.07 0.04 0.05 0.19 142 - 0.12 - 0.08 -
2328 CA1l (1) XX/M/5B B + BH
@ - 0.08 0.01 0.01 - 0.03 - 0.11 0.04 0.03 0.10 - 1.13 0.13 0.05 0.05 -
?;28 CAL (1) XX/M/SB B + BH - 0.05 - - - 0.02 - 0.04 0.06 0.08 0.13 - 0.97 0.08 0.07 0.05 -
2328 CA1 (1) XX/M/6A - 0.09 - 0.01 - 0.01 - 0.09 0.05 0.10 0.15 157 1.93 0.16 0.03 0.08 1.01
2328 CA1L (1) XX/M/6A (2) - 0.07 0.01 0.02 - 0.03 - 0.05 0.06 0.06 0.10 - 0.33 - 0.11 0.04 1.62
2328 CA1 (1) XX/MI/BA (3) - 0.07 0.01 0.02 0.01 0.02 - 0.06 0.05 0.12 0.24 - 0.51 0.10 0.07 0.04 -
Table7.4: 2328 CA 1 (1) XX/M XRF analysis high proportion percentages.

SAMPLE Bal Fe Ca K Al Si Mg
2328 CA1 (1) XX/M/PERIMETER 52.73 6.53 15.09 19.71 2.53
2328 CA1 (1) XX/M/PERIMETER (2) 18.72 30.14 | - 2.25 15.70 28.94 2.00
2328 CA1 (1) XX/M/PERIMETER (3) 7.58 52.69 | - 16.83 18.96 | -
2328 CA1 (1) XX/M/S 13.97 3331 | - 2.20 17.56 29.60 | -
2328 CAL (1) XX/M/S (2) 11.58 34.36 | - 2.86 18.36 2895 | -
2328 CA1L (1) XX/MI/S (3) 20.21 47.18 | - 12.76 15.29 | -
2328 CA1 (1) XX/M/1A 7.02 50.77 | - 16.99 1954 | -
2328 CAL (1) XX/M/A (2) 6.32 49.85 | - 17.68 20.48 2.00
2328 CA1L (1) XX/M/1A (3) 7.09 54.24 | - 15.81 17.05 2.23
2328 CAl (1) XX/M/1B 22.63 19.37 4.56 2.35 15.66 34.38 | -
2328 CA1 (1) XX/M/1B (2) 6.99 41.73 | - 2.34 19.93 23.87 | -
2328 CAL (1) XX/M/1B (3) 22.89 36.85 | - 11.78 2355 | -
2328 CA1l (1) XX/M/2ARB 5475 | - 21.45 20.33 | -
2328 CA1 (1) XX/M/2A RB(2) 68.17 | - 13.74 14.08 2.14
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SAMPLE Bal Fe Ca Al Si Mg
2328 CAL1 (1) XX/M/2A RB(3) 24.96 30.02 12.30 27.04
2328 CA1l (1) XX/M/2B RG 3.99 62.46 16.61 12.87
2328 CA1l (1) XX/M/2B RG (2) 3.31 62.81 16.71 13.30
2328 CA1 (1) XX/M/2B RG (3) 16.46 57.66 2.82 9.44 10.38
2328 CA1 (1) XX/M/3ARG 25.23 55.65 8.15 8.63
2328 CA1L (1) XX/MIBARG (2) 25.86 44.37 2.57 8.03 16.11
2328 CA1 (1) XX/MIBARG (3) 9.06 64.77 10.29 12.25
2328 CA1 (1) XX/M/3B RG+ BH 32.16 46.70 5.70 12.50
2328 CA1 (1) XX/M/3B RG+ BH (2) 7.72 72.76 8.64 8.13
2328 CA1 (1) XX/M/3B RG+ BH (3) 8.88 36.50 15.83 33.64
2328 CA1L (1) XXIM/4A tuyere layer (grey) 12.77 65.77 10.29 8.94
2328 CA1 (1) XX/M/4A tuyere layer (grey) (2) 27.64 33.05 11.35 23.30
2328 CA1 (1) XX/M/4A tuyére layer (grey) (3) 29.19 56.73 4.84 5.40
2328 CA1L (1) XX/M/4A tuyere layer (grey) glass tuyére 29.88 4.24 15.73 4.23 13.81 29.66
2328 CA1 (1) XX/M/4B tuyere layer (grey) 3.84 59.01 16.03 16.31 2.16
2328 CA1 (1) XX/M/4B tuyere layer (grey) (2) 18.53 55.13 9.75 13.31
2328 CA1 (1) XX/M/4B tuyere layer (grey) (3) 9.13 3.85 25.64 50.97 8.71
2328 CA1 (1) XX/M/5A (grey tuyere pipes) 12.35 47.82 2.59 13.28 20.92
2328 CAL (1) XX/M/5A (grey tuyére pipes) (2) 33.35 3.35 26.76 32.11 2.49
2328 CA1 (1) XX/M/5A (grey tuyere pipes) (3) 44.80 2.35 24.06 25.07 2.03
2328 CA1 (1) XX/M/5B B + BH 15.40 30.78 3.34 19.83 27.74
2328 CA1 (1) XX/M/5B B + BH (2) 20.22 43.86 294 11.53 16.63 3.04
2328 CA1l (1) XX/M/5B B + BH (3) 59.98 291 17.07 15.47 2.99
2328 CAL (1) XX/MI6A 16.52 40.21 15.73 22.24
2328 CAL (1) XX/IM/6A (2) 38.71 44.95 541 347 4.96
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SAMPLE Bal Fe Ca K Al Si Mg
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Figure B11.11: 2328 CA 1 (1) XX/O XRF analysis low proportion percentages.

281




100.00

90.00

80.00

70.00

60.00

50.00

Percentage

40.00

30.00

20.00

10.00

0.00

2328 CA1 (1) XX/O Maxima

XX/O Artefacts

W 2328 CA1 (1) XX/O/S

W 2328 CA1 (1) XX/0O/S (2)
W 2328 CA1 (1) XX/O/S (3)

| 2328 CA1 (1) XX/O/AD
| 2328 CA1 (1) XX/O/AD (2)

2328 CA1 (1) XX/O/AD 1
W 2328 CA1 (1) XX/O/AD 1 (2)

| 2328 CA1 (1) XX/O/AD 1 (3)
2328 CA1 (1) XX/O/AD 2

Bal

H 2328 CA1 (1) XX/O/AD 2 (2)
m 2328 CA1 (1) XX/O/AD 2 (3)

= 2328 CA1 (1) XX/0O/1B
m 2328 CA1 (1) XX/O/1B (2)

Fe Ca K Al Si
Elements

m 2328 CA1 (1) XX/O/1B (3)
2328 CA1 (1) XX/O/2A

m 2328 CA1 (1) XX/O/2A (2)

= 2328 CA1 (1) XX/O/2A (3)
2328 CA1 (1) XX/0/2B
2328 CA1 (1) XX/0/2B (2)

2328 CA1 (1) XX/0O/2B (3)
Mg

Figure B11.12: 2328 CA 1 (1) XX/O XRF analysis high proportion percentages.
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Table B11.5: 2328 CA 1 (1) XX/O XRF analysis low proportion percentages.

SAMPLE Ba |zr |sr | W Cu | Ni Co [Mn [Cr |V Ti Ca |K P cl S Mg
2328 CAL (1) XX/O/S 0.06 - - - - - - 008 | 005 | 007 | 007 | 058 | 1.36 | 013 | 0.03 | 006 | -
2328 CAL (1) XX/OIS (2) 0.08 - 001 | 001 - o003 | - 005 | 006 | 007 | 018 | - 100 | 031 | 006 | 006 | -
2328 CAL (1) XX/O/S (3) 0.05 - - - - o003 | - 006 | 006 | 005 | 014 | 070 | 152 | 018 | 003 | 011 | 1.58
2328 CAL (1) XX/OIAD 0.10 - 001 | - - [ 002 - 010 | 005 | 009 | 011 | 112 | 145 | 068 | 001 | 014 | 083
2328 CAL (1) XX/O/AD (2) 0.05 - - - - 002 - 004 | 004 | 003 | 005 | 033 | 0.72 | 024 | 008 | 007 | 118
2328 CAL (1) XX/O/AD 1 0.05 - - o001 - - 011 | 007 | 005 | 007 | 016 | 121 | - 007 | - | 007 | 1.99
2328 CAL (1) XX/O/AD 1 (2) 011 | 002 | 002 | - - - - 012 | 004 | 004 | 025 | 1.07 - 018 | - | 008 | 172
2328 CAL (1) XX/O/AD 1 (3) 012 | 001 | 002 | - - - - 009 | 003 | 004 | 023 | 089 | - 022 | - | 012 | 118
2328 CAL (1) XX/O/AD 2 0.03 - - - - - - 002 | 007 | 009 | 002 | 1.02 | 062 | 041 | 041 | 007 | 1.71
2328 CAL (1) XX/O/AD 2 (2) 0.06 - 001 | - - 003 | - 005 | 005 | 013 | 022 | - 171 | 018 | - | 006 | 1.28
2328 CAL (1) XX/O/AD 2 (3) 006 | 001 | 001 | - - o003 | - 007 | 005 | 003 | 012 | - 127 | 014 | 005 | 008 | -
2328 CAL (1) XX/O/1B 006 | 0.01 - - - 002 - 004 | 006 | 007 | 015 | 080 | 061 | 030 | 006 | 004 | 1.64
2328 CAL (1) XX/O/1B (2) 006 | 001 | 001 | 001 | 001 | - 019 | 008 | 004 | 004 | 033 | 121 | - 029 | - |o11 | -
2328 CAL (1) XX/O/1B (3) 0.03 - - - - 002 - - [ 005 | 003 | 007 | 014 | 067 | 016 | 008 | 0.06 | 1.90
2328 CAL (1) XX/O2A 004 | 001 - - - - - 004 | 005 | 007 | 011 | 053 | 078 | 028 | 0.04 | 007 | -
2328 CAL (1) XX/OR2A (2) 0.05 - - - - 002 - 005 | 005 | 007 | 013 | 084 | 085 | 042 | 005 | 009 | 159
2328 CAL (1) XX/O2A (3) 004 | 001 - - - [ 002 - 003 | 004 | 005 | 014 | 070 | 087 | 020 | 003 | 0.09 | 1.81
2328 CAL (1) XX/0/2B 007 | 001 | 001 | - - - 004 | 010 | 003 | 004 | 026 | - - 022 | 002 | 010 | -
2328 CAL (1) XX/OI2B (2) 016 | 002 | 003 | - - o001 - 010 | 004 | 004 | 033 | 096 | - 040 | - | 014 | 164
2328 CAL (1) XX/O/I2B (3) 005 | 001 - - - [ 002 - 009 | 004 | 003 | 012 | - 157 | 035 | - | 009 | 174
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Table B11.6: 2328 CA 1 (1) XX/O XREF analysis high proportion percentages.

SAMPLE Bal Fe Ca K Al Si Mg

2328 CA1 (1) XX/O/S 8.98 56.71 - - 14.88 14.72 2.19
2328 CA1 (1) XX/O/S (2) 25.29 37.65 3.79 - 12.09 18.45 -
2328 CA1 (1) XX/O/S (3) 6.10 51.28 - - 17.86 20.24 -
2328 CA1 (1) XX/O/AD 29.12 37.14 - - 10.22 18.78 -
2328 CA1 (1) XX/O/AD (2) 17.26 56.56 - - 9.82 13.49 -
2328 CA1 (1) XX/O/AD 1 - 45.40 - 2.22 21.95 26.55 -
2328 CA1 (1) XX/O/AD 1 (2) 24.95 26.92 - 258 16.37 2552 -
2328 CA1 (1) XX/O/AD 1 (3) 23.27 21.33 - 321 15.49 33.75 -
2328 CA1 (1) XX/O/AD 2 13.06 67.89 - - 7.95 7.25 -
2328 CA1 (1) XX/O/AD 2 (2) - 46.61 2.62 - 24.62 22.36 -
2328 CA1 (1) XX/O/AD 2 (3) 11.39 4550 278 - 15.73 2058 2.10
2328 CA1 (1) XX/O/1B 10.60 56.67 - - 14.16 1471 -
2328 CA1 (1) XX/O/1B (2) 8.85 27.15 - 358 25.18 30.61 2.23
2328 CA1 (1) XX/O/1B (3) - 68.51 - - 1411 14.15 -
2328 CA1 (1) XX/O/2A 13.50 54.82 - - 12.33 16.54 -
2328 CAL (1) XX/OI2A (2) 6.68 55.75 - - 1458 18.75 -
2328 CA1 (1) XX/O/2A (3) 21.19 43.74 - - 10.33 20.72 -
2328 CA1 (1) XX/O/2B 25.54 25.63 2.23 231 13.75 28.99 -
2328 CA1 (1) XX/O/2B (2) 21.02 20.89 - 2.98 17.00 34.20 -
2328 CA1 (1) XX/O/2B (3) - 5253 243 - 17.98 22.91 -
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Figure B11.13: 2328 CA 1 (2) XIII/E XRF analysis low proportion percentages.
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Figure B11.14: 2328 CA 1 (2) XIII/E XRF analysis high proportion percentages.
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Table B11.7: 2328 CA 1 (2) XIII/E XRF analysis low proportion percentages.

SAMPLE Ba zr Sr w Zn Ni Co Mn | cCr v Ti Ca K P cl S Mg
2328 CAL1 (2) XIN/E/S 0.06 - - - - 0.01 - 0.05 | 005 | 008 | 006 | 053 | 076 | 0.62 | 0.09 | 011 | 1.26
2328 CAL (2) XIIE/S (2) 0.14 - 0.02 - - 0.01 - 0.12 | 0.06 | 009 | 0.06 - 0.87 | 169 | 016 | 0.19 -
2328 CAL1 (2) XIIE/S (3) 0.08 - - - 0.01 | 0.02 - 013 | 005 | 006 | 009 | 058 | 1.08 | 0.74 | 0.08 | 0.10 -
2328 CA1 (2) XINE/A 0.08 - - - - 0.02 - 006 | 005 | 0.05 | 0.08 - 0.45 - 011 | 008 | 173
2328 CA1 (2) XIN/E/1IB 034 | 001 | 003 - 0.01 - - 021 | 002 | 002 | 0.09 - 1.29 - - 010 | 113
2328 CAL1 (2) XINE/B(2) 0.06 | 0.02 - - - 0.01 - 004 | 005 | 008 | 007 | 071 | 143 | 031 | 005 | 037 | 1.78
2328 CA1 (2) XI/E/1B (3) 010 | 0.01 - - - 0.02 - 011 | 005 | 005 | 017 | 121 | 157 | 1.01 | 006 | 0.10 | 1.42
2328 CAL (2) XII/E2A 0.05 | 0.02 - - - - 010 | 009 | 005 | 003 | 018 | 112 | 1.62 | 069 | 049 | 012 | 1.14
2328 CAL1 (2) XIN/E/2B 0.07 - - 002 | 001 | 002 - 012 | 005 | 006 | 011 | 197 | 157 | 066 | 004 | 014 | 1.30
2328 CAL1 (2) XIII/E/2B (2) 010 | 0.01 - 001 | 0.02 - 0.08 | 024 | 005 | 007 | 020 | 135 | 171 | 0.75 | 0.02 | 0.09 -
2328 CAL1 (2) XIII/E/2B (3) 0.04 | 0.06 - - - - - 006 | 006 | 005 | 022 | 037 | 108 - 001 | 004 | 1.92
2328 CAL (2) XI/E/3A 0.09 | 0.01 - - 001 | 001 | 010 | 006 | 005 | 008 | 023 | 121 | 177 | 080 - 0.05 -
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Table B11.8: 2328 CA 1 (2) XIII/E XRF analysis high proportion percentages.

SAMPLE Bal Fe Ca Al Si Mg

2328 CA1 (2) XII/E/S 19.37 52.15 - 8.24 - 16.55 -
2328 CAL (2) XII/E/S (2) 18.89 51.11 259 6.47 - 15.22 231
2328 CAL (2) XIIE/S (3) 19.67 54.26 - 8.58 - 13.76 -
2328 CAL (2) XNI/E/A 16.96 47.17 5.49 717 467 15.81 -
2328 CAL (2) XIII/E/1B 43.25 16.01 3.37 5.38 413 24.60 -
2328 CAL (2) XII/E/1B(2) 11.28 53.70 - 11.73 - 18.31 -
2328 CAL (2) XII/E/LB (3) 17.00 43.14 - 12.34 - 21.63 -
2328 CAL (2) XII/E/2A 7.75 52.84 - 14.37 - 19.31 -
2328 CAL (2) XIII/E/2B 13.69 46.98 - 1311 - 20.07 -
2328 CAL (2) XIIE/ZB (2) 347 47.21 - 18.15 - 2356 2.88
2328 CAL (2) XIII/E/2B (3) - 60.76 - 16.86 - 18.48 -
2328 CAL (2) XII/E/3A 2.29 42.37 - 19.81 - 28.09 2.92
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Figure B11.15: 2328 CA 1 (2) XI1I/F (a) XRF analysis low proportion percentages.
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Figure B11.16: 2328 CA 1 (2) XI1I/F (b) XRF analysis low proportion percentages.
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Figure B11.17: 2328 CA 1 (2) XI11I/F (a) XRF analysis high proportion percentages.

291



100.00

90.00

80.00

70.00

60.00

50.00

Percentage

40.00

30.00

20.00

10.00

0.00

2328 CA1 (2) XIII/F (b) Maxima
XII/F Artefacts

w2328 CA1 (2) XIII/F/2B ORE

1 2328 CA1 (2) XIlI/F/2B ORE (2)

2328 CA1 (2) XIII/F/3A

2328 CA1 (2) XIlI/F/3A(2)

2328 CA1 (2) XIII/F/3A (3)

2328 CA1 (2) XIII/F/3B

2328 CA1 (2) XIII/F/3B (2)

2328 CA1 (2) XIII/F/3B (3)

2328 CA1 (2) XIII/F/4A

| 2328 CA1 (2) XIIl/F/GA 4B

2328 CA1 (2) XIII/F/GA 4B (2)

W 2328 CA1 (2) XIII/F/GA 4B (3)

Bal Sn Cu Fe Ca K Al P Si Mg
Elements

W 2328 CA1 (2) XIII/F/GA 5A

Figure B11.18: 2328 CA 1 (2) XI1I/F (b) XRF analysis high proportion percentages.
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Table B11.9: 2328 CA 1 (2) XIII/E XRF analysis low proportion percentages.

M M
SAMPLE Bal Ba Ag Nb | Zr [ Sr | As | Pb | W | Zn [ Cu | Ni | Co | Fe Cr |V Ti Ca | K P Cl |S
n g
2328 CAl (2)
XIFIS ) 0.07 ) ) ) ) ) ) 0.0 ) 0.0 | 0.0 ) ) 00 (00| 00|01|05]|16|03]|00]00 )
1 1 1 7 5 9 0 6 7 9 3 6
2328 CA1 (2)
XINFIS (2) ) 0.12 ) ) ) 0.0 ) ) ) 0.0 | 0.0 ) ) 03 | 02 ) ] 0.0 ] 05 ) 01 |03 )
5 2 1 3 1 4 4 3 1
2328 CA1 (2)
XINIF/S (3) ) 0.04 ) ) ) ) ) ) ) ) ] 0.0 ) ) 00 [ 00| 00| 00|04]07]|03]|00]00 )
1 3 7 5 4 0 6 8 4 3
2328 CA1 (2)
XI/FIS Artefact ) 009 | 001 ) ) ) 0.0 | 00 ) 0.0 ) 0.0 ) 09 | 00 ) ) 01|16 |16 | 13| 05|02 )
2 1 4 4 0 6 1 1 0 7 3 0
2328 CA1 (2)
XI11/F/S ORE ] 0.04 ) ) ) ) ) ] ] ] ] ) 0.2 ) 00 | 00| 00| 00|O06|10|05|00]|00]|18
6 4 6 3 8 4 2 4 6 8 9
2328 CA1 (2)
XIFILA ) 0.05 ) ] 0.0 ] ] ] ] ] ] ) ) ) 00|00 |00|01|11|13|04|01]|02]|015
1 4 3 6 3 0 8 9 1 6 4
2328 CA1 (2)
XINF/A (2) ) 0.05 ) ) 0.0 ) ) ) ) ) ) 0.0 ) ) 00(00|00|01|10]|12]|05|00]00 )
1 2 6 5 8 7 4 9 3 2 9
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M M
SAMPLE Bal Ba Ag Nb | Zr [ Sr |As | Pb | W | Zn | Cu | Ni | Co | Fe Cr |V Ti Ca | K P Cl [S
n g
2328 CA1 (2)
XINF/A (3) ) 0.05 ) ) 0.0 ) ) ) ) ) ) 0.0 ) ) 00|00 |00)|01]|07 |18 03 ) 00 | 1.7
1 2 5 5 9 5 7 8 5 5 3
2328 CA1 (2)
XI/E/LA ORE ) 0.06 ) 0.0 ) ) ) ) 0.0 ) ) 0.0 ) ) 00 {00|01|00|04]|10]|05|00]00 )
3 3 3 9 5 1 5 2 3 4 8 5
2328 CA1 (2)
XI11/F/1A ORE (2) i 0.04 i i i i i i ) ) ) ) ) ) 00|00|00|00|10(|11 |07 |00|01]|018
8 5 4 8 7 2 5 2 4 0
2328 CAl (2)
XIFR2A ) 011 ) ) ) 0.0 ) ) ) 0.0 ) ) 0.1 ) 0100 | 00|00 ) 14 ) 01| 02 )
2 1 1 1 5 3 4 4 1 5
2328 CA1 (2)
XINF2A (2) 160 | 007 ) ) 0.0 ) ) ) 0.0 | 0.0 ) ) 0.0 ) 0100 |00]|02]|15 ) 0.6 ) 0.2 )
2 2 1 8 7 4 5 6 5 5 8
2328 CA1 (2)
XINF2A (3) ] 0.05 ) ) ) ) ] ] ] ] ] 0.0 ) ) 00(00|01|01|04|03|05|00]|00]|16
1 5 5 1 0 5 7 9 8 5 8
2328 CA1 (2)
XI/F/2B ) 0.06 ) ) ) ) ) ) 0.0 ) ) ) ) ) 00|00 |00|01]|08|19|05|00]|01]|120
2 6 5 5 0 4 4 6 6 0 5
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M M
SAMPLE Bal Ba Ag Nb | Zr | Sr | As | Pb Zn [ Cu | Ni | Co | Fe Cr |V Ti Ca | K P Cl [S
n g
2328 CA1 (2)
XIIFI2B (2) ) 0.04 ) ) ) ) ) ) ) ) 0.0 ) ) 00| 00|00|00|03]|06]|02]|01]|00]|20
2 5 7 7 5 7 2 6 3 9 0
2328 CA1 (2)
XINF/2B (3) ) 0.04 ) ) 0.0 ) ) ) ) ) 0.0 ) ) 00{00|01|01|04]|06]|03]|00]00 )
1 2 4 7 9 7 0 1 4 6 4
2328 CA1 (2)
X111/F/2B ORE ) 0.07 ) ) ) ) ) ) 0.0 ) ) ) ) 00 |00|00|00|11|13 |06 |03]|01]|18
1 9 5 6 7 7 4 1 5 7 2
2328 CAl (2)
XII1/F/2B ORE (2) ) 0.03 ) ) ) ) ) ) ) ) 0.0 ) ) 00| 00|00|00|02]|06]|01|00]|00]|15
1 4 5 6 3 5 5 5 7 4 2
2328 CA1 (2)
XIFI3A ) 0.10 ) ) 0.0 ) ) ) ) ) ) ) ) 00 |00|00|01|08|13|04|00]|00]|11
2 4 3 4 3 6 8 4 2 6 7
2328 CA1 (2)
XII/FI3A (2) ] 0.09 ] ] 0.0 ) ) ) ) ) 0.0 | 0.0 ) 010000011012 ) 05 | 00 | 0.0 )
1 1 4 9 4 4 6 8 2 2 5
2328 CA1 (2)
XINF/3A (3) ) 011 ) ) ) 0.0 ) ) 0.0 ) 0.0 ) ) 01|00 | 00|00 ) 16 | 15| 00| 00 | 1.2
2 1 2 3 5 5 9 3 7 4 7 0
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M M
SAMPLE Bal Ba Ag Nb | Zr | Sr | As | Pb Zn [ Cu | Ni | Co | Fe Cr |V Ti Ca | K P Cl [S
n g
2328 CAL (2)
XII/E/3B ) 005 ) ) 0.0 ) ) ) ) ) ) ) ) 00 |{00|00|01|05]|16|02]|00]00 )
3 4 6 9 4 4 2 1 9 5
2328 CA1 (2)
XINFI3B (2) 0.04 0.0 00 |00| 00| 00|02]|04]|01]|00 1.6
' 3 2 | 7| 8| 7] 1|5]|5]2 0
2328 CA1 (2)
XINFI3B (3) ) 0.05 ) ) ) ) ) ) 0.0 ) 0.0 ) ) 01(00|00|01|2120|12 |11 |00]| 001|219
3 1 0 5 5 1 6 9 1 5 7 7
2328 CAL (2)
XIFIAA ) 0.07 ) ) ) ) ) ) ) ) 0.0 ) ) 00 |[00|00|01|06|11|04|00]|00]|018
2 6 5 8 1 1 9 1 5 5 2
2328 CA1 (2)
XI/E/GA 4B ) 004 ) ) 0.0 ) ) ) ) ) 0.0 ) ) 00 |00 |01]|01]|04]|07 ) 0.0 | 00| 1.9
6 1 4 5 4 0 3 9 7 5 3
2328 CA1 (2)
XINFIGA 4B (2) 0.05 0.0 00 00| 00|01|08]|18 |04 |00]00
' 2 4 16|99 |6 |7]|2|1]TeE
2328 CAL (2)
XII/FIGA 4B (3) ) 005 ) ) 0.0 ) ) ) ) ) 0.0 ) ) 00(00|01|01|06]|09]|08]|01]|00 )
5 1 4 6 4 0 9 1 3 3 7
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SAMPLE Bal Ba Ag Nb | Zr [ Sr |As | Pb | W | Zn | Cu | Ni | Co | Fe r'\]/I Cr |V Ti Ca | K P Cl [S SA
2328 CA1 (2)
XIN/EIGA 5A ) 003 ) ) ) ) ) ) ) ) ) ) 0.0 ) 00 | 00| 00| 00|05 i 0.2 { 00| 0.0 )
7 3 6 7 8 7 1 2 7
Table B11.10: 2328 CA 1 (2) XIII/F XRF analysis high proportion percentages.
SAMPLE Bal Sn Cu Fe Ca K Al P Si Mg
2328 CA1 (2) XIII/FIS 13.16 - - 46.15 - - 11.56 - 23.98 2.01
2328 CA1 (2) XII/FIS (2) 37.05 - - - 33.27 - 4.46 15.36 8.10 -
2328 CAL (2) XIII/FIS (3) - - - 69.91 - - 12.43 - 13.34 244
2328 CA1 (2) XIN/F/S Artefact - 8.23 45,96 - - - 17.77 - 21.44 -
2328 CA1 (2) XIl/FIS ORE 4.84 - - 37.74 - - 10.82 - 41.83 -
2328 CA1 (2) XII/F/1A 26.66 - - 36.49 - - 10.44 - 21.19 -
2328 CA1 (2) XIN/F/1A (2) 8.20 - - 48.79 - - 15.10 - 21.34 3.16
2328 CAL (2) XII/F/1A (3) - - - 59.53 - - 17.06 - 18.19 -
2328 CA1 (2) XIll/F/1A ORE - - - 63.46 - - 13.87 - 17.64 243
2328 CAL1 (2) XIII/F/1A ORE (2) - - - 59.32 - - 18.01 - 17.43 -
2328 CA1L (2) XI/F2A 14.91 - - 49.99 4.54 - 6.93 7.20 10.24 3.91
2328 CA1 (2) XIN/F2A (2) - - - 42.79 - 2.60 20.61 - 26.60 2.60
2328 CAL (2) XII/FI2A (3) 15.99 - - 59.24 - - 6.94 - 14.24 -
2328 CA1 (2) XIlI/F/2B 10.39 - - 50.87 - - 14.30 - 19.51 -
2328 CAL (2) XII/F/2B (2) 477 - - 71.79 - - 9.90 - 9.77 -
2328 CA1 (2) XI/F/2B (3) - - - 69.43 - - 12.77 - 13.00 2.80
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SAMPLE Bal Sn Cu Fe Ca Al Si Mg
2328 CAL (2) XII/F/2B ORE 10.89 54.21 - - 13.41 15.65 -
2328 CAL (2) XII/F/2B ORE (2) - 68.10 - - 12.32 16.05 -
2328 CA1 (2) XII/FI3A 36.95 31.31 - - 7.62 19.83 -
2328 CAL (2) XINIIF/3A (2) 16.69 35.77 - 2.26 15.25 24.73 2.82
2328 CAL (2) XIN/FI3A (3) 17.25 45.32 2.21 - 13.19 17.06 -
2328 CAL (2) XI1I/F/3B 2.08 60.89 - - 15.35 16.75 2.01
2328 CAL1 (2) XIN/F/3B (2) - 78.41 - - 9.83 8.31 -
2328 CA1 (2) XIN/F/3B (3) 9.13 56.66 - - 12.54 15.79 -
2328 CAL1 (2) XINF/4A 9.13 56.37 - - 11.61 18.36 -
2328 CA1 (2) XIII/FIGA 4B 10.80 57.44 - - 10.10 17.57 -
2328 CA1 (2) XINIIFIGA 4B (2) - 46.31 - - 22.52 24.45 3.03
2328 CAL (2) XINI/FIGA 4B (3) - 64.41 - - 12.64 17.44 241
2328 CA1 (2) XIN/FIGA 5A - 53.76 - 2.10 21.69 18.94 2.30
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Figure B11.19: 2328 CA 1 (2) XIV/F XRF analysis low proportion percentages.
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Figure B11.20: 2328 CA 1 (2) XIV/F XRF analysis high proportion percentages.
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Table B11.11: 2328 CA 1 (2) XIV/E XRF analysis low proportion percentages.

SAMPLE Bal Ba Zr W Zn Ni Co Mn Cr V Ti Ca K B Cl S Mg
2328 CA1 (2) XIVIFI1A - 0.07 0.01 - 0.02 0.01 0.07 0.13 0.05 0.05 0.15 1.65 1.95 0.99 0.03 0.11 -
2328 CA1 (2) XIVIFI1A (2) - 0.06 - - - - 0.09 0.09 0.06 0.05 0.07 0.62 1.09 0.57 0.02 0.05 -
2328 CA1 (2) XIVIF/1A (3) 1.32 0.07 0.01 - - 0.02 - 0.06 0.07 0.05 0.13 0.68 1.15 0.58 0.06 0.11 -
2328 CA1 (2) XIVIF/1B - 0.07 0.03 - 0.03 - 0.11 0.05 0.05 0.06 0.16 1.39 1.82 1.86 0.03 0.10 181
2328 CA1 (2) XIVIF/1B(2) - 0.05 - 0.02 - - - 0.05 0.05 0.07 0.10 0.49 1.69 0.28 0.08 0.06 1.73
2328 CA1 (2) XIVIF/1B(3) - 0.05 - - - 0.01 - 0.04 0.05 0.07 0.09 0.58 0.60 0.34 0.05 0.05 -

Table B11.12: 2328 CA 1 (2) XIV/F XRF analysis high proportion percentages.

SAMPLE Bal Fe Al Si Mg

2328 CAL (2) XIVIF/1A 5.30 47.74 16.92 2171 3.02
2328 CAL (2) XIVIF/1A (2) - 53.33 17.88 22.89 3.14
2328 CAL (2) XIVIF/1A (3) - 59.22 17.76 16.56 2.14
2328 CAL (2) XIVIF/1B 13.32 44.35 11.33 23.43 -
2328 CAL (2) XIVIF/1B(2) 6.27 60.48 12.93 15.63 -
2328 CAL (2) XIVIF/1B(3) - 56.80 15.45 22.85 -
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B11.3: 2328 CAL (3)
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Figure B11.21: 2328 CA 1 (3) X/A XRF analysis low proportion percentages.
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Figure B11.22: 2328 CA 1 (3) X/A XRF analysis high proportion percentages.
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Table B11.13: 2328 CA 1 (3) X/A XRF analysis low proportion percentages.

SAMPLE Bal Ba Ag Zr Sr As W Zn Ni Co Fe | Mn | Cr V Ti Ca K P Cl S Mg
2328 CA1 (3)

- 0.12 - - 0.01 - - 0.02 - 0.12 - 0.09 | 0.05 | 0.03 | 0.10 | 1.56 | 1.03 - 0.04 | 0.11 | 1.66
XIAIS
2328 CA1 (3)
XIABA - 0.04 | 0.01 - - 0.01 - 0.07 - - 1.30 | 0.03 - - 019 | 143 - 0.74 | 0.10 | 0.11 | 1.68
Artefact
2328 CA1 (3)

- 0.07 - 0.01 - - - - - 0.10 - 0.04 | 0.04 | 002 | 0.22 | 1.19 | 1.62 | 1.23 | 0.02 | 0.05 | 1.43
X/A/3B
2328 CA1 (3)

- 0.04 - - - - - - 0.02 - - 0.04 | 0.04 | 0.02 | 0.09 | 0.46 | 0.90 | 0.29 | 0.12 | 0.06 | 1.65
XIA/AA
2328 CA1 (3)

- 0.04 - 0.03 - - - - - 0.04 - 0.05 | 0.03 | 0.02 | 0.16 | 1.51 - 1.37 - 0.10 | 1.53
X/A/4B
2328 CA1 (3)
XIA/4B (2) - 0.12 - 0.02 | 0.02 - - - 0.01 - - 0.08 | 0.04 | 0.03 | 0.15 | 1.53 | 1.67 | 1.02 | 0.08 | 0.10 -
2328 CA1 (3)
X/ABA 151 | 0.05 - - - - 0.02 - - 0.07 - 0.06 | 0.05 | 0.13 | 0.15 | 0.68 | 1.97 | 0.56 | 0.03 | 0.07 | 1.92
2328 CA1 (3)

- 0.10 - - 0.02 - - - 0.02 - - 0.05 | 0.05 | 0.02 | 0.10 | 1.38 | 1.32 | 1.22 | 0.03 | 0.06 -
XIA/5A (2)
2328 CA1 (3)

- 0.09 - - 0.02 - - - 0.01 - - 0.04 | 0.04 | 0.03 | 0.10 - 1.88 | 0.84 | 0.04 | 0.10 -
X/A/5B
2328 CA1 (3)

- 0.19 - - 0.02 - - - 0.02 - - 0.08 | 0.05 | 0.04 | 0.13 - 0.92 | 058 | 0.08 | 0.12 -
XIA/5B (2)
2328 CA1 (3)

- 0.08 - - - - - - 0.01 - - 0.07 | 0.04 | 0.03 | 0.15 | 0.70 | 1.79 | 0.52 - 0.06 | 0.95
XIA/5B (3)
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Table B11.14: 2328 CA 1 (3) X/A XRF analysis high proportion percentages.

SAMPLE Bal Sn Cu Fe Ca Al P Si Mg
2328 CA1 (3) X/IA/S 21.25 - - 48.46 - - 7.61 2.73 15.02

2328 CAL (3) X/A/3A Artefact - 5.86 34.34 - - 2.14 20.58 - 31.35

2328 CAL1 (3) X/A/3B 19.33 - - 33.47 - - 12.02 - 29.11

2328 CA1 (3) XIAIAA 8.54 - - 57.15 - - 11.48 - 19.09

2328 CAL1 (3) X/A/4B 26.13 - - 23.45 - 2.55 10.49 - 32.49

2328 CAL1 (3) X/IA/4B (2) 2351 - - 43.83 - - 10.89 - 16.13

2328 CAL (3) X/A/5A - - - 51.49 - - 18.16 - 23.03

2328 CA1 (3) X/IA/5A (2) - - - 55.34 - - 18.48 - 19.25 2.52
2328 CA1 (3) X/A/5B 23.03 - - 42.19 3.34 - 10.32 - 16.98

2328 CAL1 (3) X/A/5B (2) 29.94 - - 43.39 2.59 - 6.45 - 13.37 2.03
2328 CAL (3) X/A/SB (3) 21.17 - - 27.70 - - 17.53 - 29.17
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B11.4: 2328 CAL (4)
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Figure B11.23: 2328 CA 1 (4) XX/J XRF analysis low proportion percentages.
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Figure B11.24: 2328 CA 1 (4) XX/J XRF analysis high proportion percentages.
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Table B11.15: 2328 CA 1 (4) XX/J XRF analysis low proportion percentages.

SAMPLE Bal Ba Zr Sr W Zn Cu Ni Co Mn Cr \Y Ti Ca K P Cl S Mg
2328 CA1L (4) XXNIs - 0.08 - - - - - 0.01 - 0.12 | 0.07 | 0.07 | 0.10 | 0O.76 | 1.01 | 0.84 | 0.14 | 0.08 -
2328 CAL (4) XXNIS (2) 159 | 0.04 - - - - - 0.02 - 0.03 | 0.07 | 006 | 0.07 | 0.76 | 050 | 0.17 | 0.11 | 0.05 -
2328 CAL (4) XXNIS (3) - 0.08 | 0.01 - - - - 0.04 - 0.12 | 0.06 | 006 | 0.11 | 049 | 060 | 0.86 | 0.19 | 0.15 -
2328 CALl (4) XX/JIS ORE - 0.02 - - - - 0.03 - 0.05 | 0.08 | 0.06 | 0.08 | 0.21 | 053 | 1.30 | 0.46 | 0.02 | 0.10 | 1.27
2328 CAL (4) XXNJI1A+1B - 0.06 - - - - - - - 0.06 | 0.05 | 0.13 | 0.12 - 0.63 | 0.75 | 0.17 | 0.07 | 1.78
2328 CAL (4) XXIJI1A+1B(2) - 0.10 | 0.02 - - - - 0.02 - 0.07 | 0.04 | 0.04 | 0.20 - 151 | 059 | 0.03 | 0.07 | 1.07
2328 CALl (4) XXN/I1A+1B (3) - 0.06 - - - - - 0.02 - 0.05 | 005 | 012 | 0.18 | 0.74 | 093 | 053 | 0.04 | 0.08 -
2328 CA1L (4) XX/JI2A - 0.08 - - - - - 0.01 - 0.06 | 0.06 | 0.07 | 0.16 | 1.47 | 1.18 | 1.05 | 0.07 | 0.07 -
2328 CAL (4) XX/II2A (2) - 0.08 - 0.02 - - - 0.02 - 0.07 | 0.05 | 0.03 | 0.09 | 1.88 | 1.37 | 0.87 | 0.07 | 0.09 | 1.58
2328 CAL (4) XXNI2A (3) - 0.05 | 0.02 - - - - 0.03 - 0.06 | 0.05 | 006 | 0.25 | 0.86 | 1.29 | 1.09 | 0.10 | 0.11 | 1.87
2328 CALl (4) XX/JI2B - 0.04 - - - - - - - 0.03 | 0.08 | 0.07 | 0.08 | 0.14 | 0.37 | 0.06 | 0.15 | 0.05 | 1.12
2328 CAL (4) XX/II2B (2) 193 | 0.04 - - - - - 0.03 - 0.03 | 008 | 0.10 | 0.11 | 0.27 | 048 | 0.23 | 0.04 | 0.06 | 1.83
2328 CA1 (4) XX/I2B (3) - 0.12 | 0.01 | 0.02 | 0.02 - - 0.03 - 0.12 | 0.04 | 0.05 | 0.23 | 1.36 - 093 | 0.04 | 0.11 | 181
2328 CAL (4) XXNI3A - 0.04 - 0.01 - - - - - 0.08 | 0.08 | 005 | 0.02 | 1.39 | 054 | 056 | 0.08 | 0.05 -
2328 CALl (4) XX/J/3B - 0.07 - - - - 0.02 - - 0.03 | 0.05 | 003 | 0.10 | 1.76 | 1.27 | 1.80 | 0.06 | 0.08 | 1.40
2328 CAL (4) XX/II3B (2) - 0.09 | 0.03 - - 0.01 - - - 0.16 | 0.02 | 002 | 045 | 0.78 - 0.44 - 0.04 | 1.34
2328 CA1 (4) XX/JI3B (3) - 0.08 | 0.02 - - - - - - 006 | 005 | 0.04 | 0.22 | 148 - 144 | 0.08 | 0.10 | 1.49
2328 CAL (4) XX/NI4AA - 0.04 | 0.01 - - - 0.06 - 0.04 | 0.05 | 0.04 | 0.02 | 0.14 | 156 | 1.66 | 054 | 0.04 | 0.09 | 1.36
2328 CAL (4) XXNI4AA (2) - 0.03 - - - - - 0.01 - 0.04 | 0.05 | 003 | 0.07 | 0.29 | 0.67 | 0.30 | 0.05 | 0.05 -
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Table B11.16: 2328 CA 1 (4) XX/J XRF analysis high proportion percentages.

SAMPLE Bal Fe Ca K Al Si Mg

2328 CAL (4) XX/IS 19.512 52.893 - - 9.226 12.706 2.355
2328 CAL (4) XX/IS (2) - 73.222 - - 10.996 9.64 2671
2328 CA1 (4) XX/UIS (3) 18.329 54.654 - - 9.37 14.036 -
2328 CAL (4) XX/J/S ORE - 55.33 - - 16.875 23.583 -
2328 CAL (4) XX/J1A+1B 18518 49.286 2.726 - 10.003 15.614 -
2328 CAL (4) XX/J1A+1B (2) 20.169 40.741 2.435 - 11.978 20.909 -
2328 CAL (4) XX/J1A + 1B (3) 3311 52.911 - - 15.345 22.916 2.699
2328 CAL (4) XX/I2A - 53.886 - - 18.273 20.923 2.624
2328 CAL (4) XXN2A (2) 20.223 48.055 - - 10.733 14.736 -
2328 CAL (4) XX/2A (3) 8.009 51.883 - - 15.117 19.129 -
2328 CAL (4) XX/J/2B 12.736 71.736 - - 7.156 6.155 -
2328 CAL (4) XX/J2B (2) - 71.392 - - 12.086 11.276 -
2328 CA1 (4) XX/J/2B (3) 14.718 37.128 - 2.286 16.286 24.677 -
2328 CAL (4) XX/I3A 7.258 66.132 - - 13.156 9.838 -
2328 CA1 (4) XX/J/3B 18.712 50.772 - - 8.165 15.661 -
2328 CAL (4) XX/II3B (2) 42.977 8.237 - 2.296 11.773 31.325 -
2328 CA1 (4) XX/J/3B (3) 14.144 34.783 - 2545 17.428 26.02 -
2328 CAL (4) XX/J4A 20.375 33.182 - - 11.405 29.365 -
2328 CAL (4) XX/4A (2) - 61.142 - - 12.793 21.881 258
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B11.5: 2328 CA1 (10)
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Figure B11.25: 2328 CA 1 (10) VI1I/G XRF analysis low proportion percentages.
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Figure B11.26: 2328 CA 1 (10) VI111/G XRF analysis high proportion percentages.
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Table B11.17: 2328 CA 1 (10) VIII/G XRF analysis low proportion percentages.

SAMPLE Ba zZr Sr Zn Ni Co Mn Cr Vv Ti Ca K P Cl S Mg

2328 CA1 (10) VIII/GIS 0.06 | 0.02 - - - - 0.06 | 0.04 | 0.05 | 0.08 | 0.71 | 0.89 | 0.70 | 0.10 | 0.06 | 145

2328 CA1 (10) VIII/G/S (2) 0.04 - - - 0.02 - 0.03 | 0.07 | 0.07 | 0.09 | 0.7 | 0.31 | 0.20 | 0.13 | 0.05 | 1.70

2328 CA1 (10) VIII/GIS (3) 0.04 - - - 0.02 - 0.03 | 0.06 | 0.06 | 0.07 | 043 | 056 | 0.83 | 0.09 | 0.13 | 0.80

2328 CA1 (10) VIII/G/1A + 1B 0.05 - - - - 0.10 | 0.06 | 0.05 | 0.06 | 0.09 | 1.73 146 | 1.23 | 0.07 | 0.14 -

2328 CA1 (10) VIII/G/I1A + 1B (2) 0.16 - 0.02 | 0.03 - - 024 | 0.05 | 0.05 | 0.16 | 1.66 | 1.86 - 0.08 | 0.26 | 1.92

2328 CA1 (10) VIII/G/1A + 1B (3) 0.12 - 0.02 - - - 0.04 | 0.03 | 0.03 | 0.09 | 1.97 158 | 1.54 | 0.01 | 0.13 | 1.49

2328 CA1 (10) VIII/G/1A + 1B 2 0.04 - - - - - 0.04 | 0.07 | 008 | 0.14 | 026 | 0.29 | 0.12 | 0.14 | 0.03 | 1.46

2328 CA1 (10) VIII/G/I1IA + 1B 2 (2) 0.08 - - - 0.02 - 0.03 | 0.04 | 0.03 | 0.04 - 101 | 096 | 0.02 | 0.30 -

2328 CA1 (10) VIII/G/1A + 1B 2 (3) 0.06 - - 0.01 | 0.02 - 0.05 | 0.04 | 004 | 0.05 | 1.89 | 1.19 | 0.51 - 0.10 -

2328 CA1 (10) VIII/G/1A + 1B Giant tuyere 0.06 | 0.02 - - - - 0.12 | 0.01 | 0.02 | 0.26 - - 0.48 - 0.12 | 0.74

2328 CA1 (10) VIII/G/1A + 1B Giant tuyere Core 0.05 | 0.02 - - - - 0.07 - - 0.22 - - 0.47 - 0.11 | 0.67
Table B11.18: 2328 CA 1 (10) VIII/G XRF analysis high proportion percentages.

SAMPLE Bal Fe Ca K Al Si Mg

2328 CA1 (10) VIII/G/S 19.41 50.78 - 9.57 - 16.01

2328 CAL (10) VIII/G/S (2) 12.66 71.49 - 6.81 - 6.16

2328 CAL1 (10) VIII/G/S (3) 27.11 56.30 - 5.24 - 8.22

2328 CA1 (10) VIII/G/1A + 1B 7.42 54.43 - 14.58 - 16.12 2.38

2328 CA1 (10) VIII/G/1A + 1B (2) 13.04 46.88 - 13.56 2.48 17.51

2328 CA1 (10) VIII/G/1A + 1B (3) 25.93 36.11 - 12.52 - 18.36

2328 CA1 (10) VIII/G/1IA + 1B 2 16.64 67.27 - 5.97 - 7.45

2328 CAL (10) VIII/G/1A + 1B 2 (2) 24.18 4754 2.24 . 9.39 - 13.34

2328 CA1 (10) VIII/G/1A + 1B 2 (3) 7.78 56.27 - 14.45 - 15.37 2.17
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SAMPLE Bal Fe Ca K Al P Si Mg
2328 CA1 (10) VIII/G/1A + 1B Giant tuyere 46.62 461 5.85 3.56 12.32 - 25.20
2328 CA1 (10) VIII/G/1A + 1B Giant tuyere Core 56.69 2.26 2.02 2.68 8.98 - 25.74
2328 CA1 (10) IX/G Minima
2.00 IX/G Artefacts
2328 CA11 (10) IX/G/S
1.80
m 2328 CA11 (10) IX/G/S (2)
1.60 " m2328 CA11(10) IX/G/S (3)
1.40 - m2328 CA1 (10) IX/G/S ORE
L%  m2328 CA1 (10) IX/G/S ORE
@ (2)
& m 2328 CA11 (10) IX/G/S ORE
< 1.00 @)
2 m 2328 CA1 (10) IX/G/1A
(- N
0.80 " m2328CA1 (10) IX/G/1A (2)
0.60 - 2328 CA1 (10) IX/G/1B
0.40 | _ m2328CA1(10) IX/G/1B (2)
m 2328 CA1 (10) IX/G/2A
0.20 i
#2328 CA1 (10) IX/G/2A (2)
000 'JI T T |.‘ - 2 2 2
Ba St Zn Ni Co Mn Ca p s Mg 328 CAL (10) IX/G/2A (3)

Cr EIenYents i

Figure B11.27: 2328 CA 1 (10) IX/G XRF analysis low proportion percentages.
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Figure B11.28: 2328 CA 1 (10) IX/G XRF analysis high proportion percentages.
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Table B11.19: 2328 CA 1 (10) IX/G XRF analysis low proportion percentages.

SAMPLE Ba Sr Zn Ni Co Mn Cr \% Ti Ca K B Cl S Mg
2328 CA11 (10) IX/G/S 0.04 - - - - 0.04 0.07 0.07 0.04 0.35 0.43 0.24 0.11 0.06 -
2328 CA11 (10) IX/GIS (2) 0.05 - - 0.03 - 0.03 0.06 0.07 0.06 0.36 0.49 0.24 0.11 0.09 -
2328 CA11 (10) IX/GIS (3) 0.05 - - 0.02 - 0.02 0.07 0.06 0.06 0.25 1.18 0.11 0.14 0.07 1.22
2328 CAL1 (10) IX/G/S ORE 0.04 - - - - - 0.05 0.07 0.04 0.21 0.30 0.09 0.05 0.05 1.81
2328 CA1 (10) IX/G/S ORE (2) 0.03 - - 0.01 - 0.05 0.05 0.12 0.09 0.48 1.07 0.34 0.02 0.07 1.36
2328 CA11 (10) IX/G/S ORE (3) 0.03 - - 0.02 - 0.02 0.05 0.06 0.05 0.32 0.39 0.14 0.06 0.04 1.63
2328 CA1 (10) IX/G/1A 0.04 - - - 0.21 0.07 0.05 0.06 0.06 - 1.07 0.28 0.02 0.08 -
2328 CA1 (10) IX/G/1A (2) 0.07 - - - - 0.06 0.03 0.03 0.05 - 1.16 0.53 0.01 0.10 181
2328 CA1 (10) IX/G/1B 0.05 - 0.01 - 0.10 0.05 0.05 0.08 0.08 - 0.97 0.57 0.03 0.10 1.68
2328 CA1 (10) IX/G/1B (2) 0.06 0.01 - 0.01 0.05 0.05 0.05 0.03 0.04 - 1.37 0.70 0.08 0.21 -
2328 CA1 (10) IX/GI2A 0.08 0.01 - - 0.07 0.12 0.04 0.05 0.13 1.95 - 0.88 0.06 0.08 1.86
2328 CA1 (10) IX/G/2A (2) 0.06 0.01 - - 0.12 0.07 0.06 0.02 - - 0.87 0.55 0.07 0.26 -
2328 CA1 (10) IX/G/2A (3) 0.04 0.01 - - 0.08 0.04 0.05 0.04 0.03 - 0.89 0.31 0.07 0.14 1.73
2328 CA1 (10) IX/G/2B ORE 0.03 - - - 0.27 0.10 0.05 0.03 0.10 - 1.60 0.57 - 0.15 -
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Table B11.20: 2328 CA 1 (10) IX/G XRF analysis high proportion percentages.

SAMPLE Bal Fe Ca K Al Si Mg

2328 CA1 (10) IX/G/S 10.00 72.73 - - 7.16 6.52 213
2328 CA1 (10) IX/G/S (2) 713 73.15 - - 9.01 8.15 -
2328 CA1 (10) IX/G/S (3) 6.18 73.90 - - 9.26 7.39 -
2328 CA1 (10) IX/G/S ORE 16.64 70.26 - - 550 487 -
2328 CA1 (10) IX/G/S ORE (2) - 65.26 - - 16.73 14.32 -
2328 CA1 (10) IX/G/S ORE (3) 12.61 69.61 - - 7.83 7.12 -
2328 CA1 (10) IX/G/1A - 60.75 11.44 - 12.26 11.56 2.03
2328 CA1 (10) IX/G/1A (2) 18.50 50.37 315 - 10.40 13.68 -
2328 CA1 (10) IX/G/1B 3.65 62.86 5.05 - 10.91 13.75 -
2328 CA1 (10) IX/G/1B (2) 11.62 56.26 7.22 - 8.29 10.90 3.04
2328 CA1 (10) IX/GI2A 14.99 38.69 - 333 14.03 23.61 -
2328 CA1 (10) IX/GI2A (2) 11.61 56.88 13.65 - 5.62 7.44 2.69
2328 CA1 (10) IX/G/2A (3) 7.26 64.46 8.12 - 755 9.14 -
2328 CA1 (10) IX/G/2B ORE - 54.13 8.06 - 17.84 16.04 -
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Figure B11.29: 2328 CA 1 (10) Road Test X/l XRF analysis low proportion percentages.
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Figure B11.30: 2328 CA 1 (10) Road Test X/I XRF analysis high proportion percentages.
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Table B11.21: 2328 CA 1 (10) Road Test X/lI XRF analysis low proportion percentages.

SAMPLE

Ba

Zr Sr Zn Ni Co Mn Cr \Y% Ti Ca K P Cl S Mg
2328 CA1 (10) Road Test X/I/S 0.04 0.05 0.03 0.01 0.04 0.55 1.33 0.39 0.05 0.14 0.75
2328 CA1 (10) Road Test X/I/S (2) 0.06 0.02 0.05 0.05 0.03 0.65 1.31 0.76 0.14 0.18 -
2328 CA1 (10) Road Test X/I/S (3) 0.10 0.01 0.01 0.01 0.34 0.05 0.05 0.11 154 1.24 1.90 0.06 0.09 1.71
2328 CA1 (10) Road Test X/I/1A 0.03 0.11 0.07 0.04 0.05 0.06 0.36 0.42 1.10 0.03 - 1.75

Table B11.22: 2328 CA 1 (10) Road Test X/l XRF analysis high proportion percentages.

SAMPLE Bal Fe Al Si Mg
2328 CA1 (10) Road Test X/I/S 40.41 36.66 7.20 12.35 -
2328 CAL (10) Road Test X/I/S (2) 21.49 53.10 9.54 10.56 2.04
2328 CA1 (10) Road Test X/I/S (3) 10.82 52.15 13.31 16.48 -
2328 CA1 (10) Road Test X/I/1A 59.20 16.13 20.64 -
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B11.6: 2328 CA1 Road Collection

. o o Road Collection
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Bal Ba Zr W Zn Ni Mn C V T Ca K 2328 CA1AC18 (3)
Elements

Figure B11.31: 2328 CA 1 Alex Collection (a) XRF analysis low proportion percentages.
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Figure B11.32: 2328 CA 1 Alex Collection (b) XRF analysis low proportion percentages.
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Figure B11.33: 2328 CA 1 Alex Collection (c) XRF analysis low proportion percentages.
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Figure B11.34: 2328 CA 1 Alex Collection (a) XRF analysis high proportion percentages.
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Figure B11.35: 2328 CA 1 Alex Collection (b) XRF analysis high proportion percentages.
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Figure B11.36: 2328 CA 1 Alex Collection (c) XRF analysis high proportion percentages.
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Table B11.23: 2328 CA 1 Alex Collection XRF analysis low proportion percentages.

SAMPLE Bal Ba Zr W Zn Ni Mn Cr V Ti Ca K P Cl S Mg
2328 CA1AC 4 - 0.08 - - - 0.02 0.13 0.03 0.03 0.05 1.08 1.12 0.80 0.06 0.09 0.75
2328 CA1AC 4(2) - 0.04 - - - 0.03 0.02 0.06 0.04 0.06 0.25 0.75 0.15 0.05 0.03 -
2328 CAL1AC 4 (3) - 0.04 - - - 0.02 0.04 0.05 0.08 0.08 0.53 113 0.41 0.03 0.05 -
2328 CA1 AC 4 ORE - 0.01 - - - 0.01 0.03 0.03 0.09 0.07 0.23 0.50 0.16 0.04 0.05 1.07
2328 CA1 ACS5 - 0.06 0.03 - - 0.03 0.06 0.06 0.05 0.06 0.33 0.76 0.20 0.06 0.13 -
2328 CA1AC5 (2) - 0.06 - - - 0.01 0.08 0.05 0.05 0.17 0.51 1.07 0.31 0.06 0.06 1.29
2328 CA1 AC5 ORE - 0.04 - - - 0.02 0.02 0.06 0.13 0.22 0.13 0.70 0.16 0.07 0.11 1.66
2328 CA1 AC 18 - 0.07 - 0.02 - 0.02 0.06 0.05 0.04 0.07 0.54 1.65 0.58 0.08 0.10 1.50
2328 CA1 AC 18 (2) - 0.07 - 0.02 - 0.03 0.11 0.05 0.07 0.17 0.73 0.96 113 0.36 0.12 112
2328 CA1 AC 18 (3) - 0.04 - - - 0.03 0.02 0.05 0.04 0.06 0.11 0.64 0.12 0.03 0.04 111
2328 CA1AC7 - 0.04 - - - 0.03 0.04 0.07 0.11 0.10 0.11 0.22 0.09 0.15 0.04 1.07
2328 CAL1ACT7 (2) - 0.05 - - - 0.03 0.19 0.06 0.02 0.03 0.31 0.50 0.31 0.09 0.05 -
2328 CA1 AC8 - 0.04 - - - 0.03 0.04 0.07 0.10 0.10 0.22 041 0.15 0.10 0.04 -
2328 CA1AC 8 (2) - 0.08 - - - 0.02 0.08 0.04 0.04 0.07 0.97 114 0.62 0.07 0.15 -
2328 CA1 AC8(3) - 0.05 - - - 0.03 0.07 0.06 0.07 0.06 0.23 0.56 0.26 0.10 0.07 1.30
2328 CA1AC9 - 0.06 - - - 0.02 0.03 0.07 0.06 0.10 0.63 0.61 0.20 0.15 0.05 -
2328 CA1 AC9 (2) - 0.11 0.02 - 0.01 0.02 0.24 0.05 0.10 0.33 0.90 - 0.81 - 0.10 1.61
2328 CA1 AC9 (3) - 0.07 - - 0.02 0.02 0.13 0.04 0.04 0.07 0.73 0.69 1.10 0.10 0.22 0.86
2328 CA1 AC 10 - 0.05 0.01 - - 0.02 0.05 0.05 0.06 0.08 0.45 0.97 1.29 0.07 0.11 1.97
2328 CA1 AC 10 (2) 1.29 0.05 - - - 0.02 0.04 0.08 0.15 0.14 0.40 161 0.17 0.12 0.12 -
2328 CA1 AC 10 (3) - 0.04 - - - 0.03 0.03 0.07 0.07 0.05 0.07 0.26 0.11 0.16 0.04 1.38
2328 CA1 AC 11 - 0.06 0.01 - - 0.03 0.05 0.06 0.04 0.07 0.23 1.62 0.19 0.02 0.05 -
2328 CA1 AC 11 ORE - 0.03 - - - 0.03 - 0.06 0.06 0.06 0.10 0.34 0.11 0.08 0.05 1.03
2328 CA1 AC 12 - 0.07 0.01 - - 0.02 0.09 0.04 0.12 0.21 1.03 1.28 0.38 0.06 0.09 1.26
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SAMPLE Bal Ba Zr W Zn Ni Mn Cr \% Ti Ca K P Cl S Mg
2328 CA1 AC13S - 0.03 - - - 0.03 0.02 0.07 0.07 0.13 0.13 0.27 0.14 0.11 0.04 -
2328 CA1 AC 135S (2) - 0.04 - - - 0.03 0.04 0.07 0.13 0.10 0.17 0.52 0.13 0.10 0.04 -
2328CA1AC13B - 0.07 - - - 0.02 0.11 0.06 0.07 0.07 0.73 0.84 1.25 0.04 0.17 1.76
2328 CA1AC13B (2) - 0.06 0.01 0.02 - 0.02 0.06 0.06 0.18 0.22 0.69 - 0.48 0.04 0.06 1.25
2328 CA1 AC 16 - 0.07 - - - - 0.12 0.04 0.07 0.08 1.18 0.77 131 0.06 0.12 1.56
2328 CALAC 16 (2) - 0.04 - 0.02 - 0.03 0.02 0.06 0.08 0.07 0.88 0.79 0.15 0.15 0.04 -
2328 CA1 AC 16 ORE - 0.04 - - - 0.02 0.02 0.05 0.04 0.05 0.49 0.50 0.27 0.03 0.05 1.59

Table B11.24: 2328 CA 1 Alex Collection XRF analysis high proportion percentages.

SAMPLE Bal Fe K Al Si Mg

2328 CA1AC 4 28.76 48.36 - 7.44 11.19 -
2328 CAL1AC 4(2) - 69.55 - 14.25 11.70 3.00
2328 CA1AC 4(3) 2.35 63.95 - 14.30 13.50 3.39
2328 CA1 AC 4 ORE 30.43 43.01 - 6.31 17.97 -
2328 CA1 ACS5 271 66.85 - 13.30 13.08 2.23
2328 CA1ACS5 (2) 17.51 53.67 - 8.66 16.42 -
2328 CA1 AC5 ORE 4.52 69.16 - 11.74 11.27 -
2328 CA1 AC 18 24.47 49.69 - 7.54 13.50 -
2328 CA1 AC 18 (2) 16.04 53.46 - 11.81 13.75 -
2328 CA1 AC 18 (3) - 72.41 - 12.53 11.58 -
2328 CA1AC7 18.56 70.72 - 4.09 4.54 -
2328 CA1ACT7 (2) 11.40 68.93 - 9.42 8.58 -
2328 CA1ACS8 11.84 70.13 - 8.53 8.19 -
2328 CA1 AC 8 (2) 22.85 50.55 - 9.13 13.48 -
2328 CA1 AC8(3) 7.34 71.64 - 9.28 8.87 -
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SAMPLE Bal Ee Al Si Mg

2328 CA1AC9 13.98 65.74 - 8.37 7.90 2.03
2328 CA1AC9 (2) 3.53 45.90 2.14 21.64 22.50 -
2328 CA1 AC9 (3) 23.48 57.22 - 5.77 9.43 -
2328 CA1 AC 10 10.74 60.10 - 10.13 13.82 -
2328 CA1 AC 10 (2) - 65.57 - 14.31 14.93 -
2328 CA1 AC 10 (3) 12.18 73.49 - 6.24 5.77 -
2328 CA1AC 11 - 64.43 - 17.36 13.15 2.62
2328 CA1 AC 11 ORE 15.12 67.25 - 8.69 7.00 -
2328 CA1 AC 12 24.53 47.49 - 9.47 13.85 -
2328 CA1AC13S 16.10 70.16 - 6.96 5.75 -
2328 CA1 AC 135S (2) 3.14 71.35 - 11.72 12.42 -
2328CA1AC13B 13.39 56.23 - 8.88 16.31 -
2328 CA1AC13B (2) 6.80 51.64 4.00 16.98 17.40 -
2328 CA1 AC 16 22.82 54.64 - 6.25 10.87 -
2328 CA1 AC 16 (2) 27.12 57.57 - 4.67 6.01 2.29
2328 CA1 AC 16 ORE 7.03 68.94 - 11.78 9.08 -
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B11.7: 2328 CA1 Test Pits
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Figure B11.37: 2328 CA 1 Test Pit XRF analysis low proportion percentages.
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Figure B11.38: 2328 CA 1 Test Pit XRF analysis high proportion percentages.
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Table B11.25: Test Pit XRF analysis low proportion percentages.

SAMPLE Ba Zr Sr Ni Mn Cr \Y Ti Ca K Cl S Mg

2328 CAl1 TP 4 0.03 0.02 - - 0.05 0.02 - 0.13 - 1.77 0.80 0.03 0.09 1.09

2328 CA1 TP 4 (2) 0.06 - 0.01 0.02 0.04 0.05 0.11 0.16 - 0.93 0.85 0.04 0.06 -

2328 CA1 TP 4 (3) 0.08 - 0.01 0.02 0.06 0.04 0.03 0.13 1.83 121 0.72 0.04 0.11 -

2328 CA1 TP5 0.02 - - - 0.18 0.06 0.08 0.04 0.38 0.75 0.40 0.05 0.02 -

2328 CA1 TP5(2) 0.06 - 0.01 0.02 0.05 0.06 0.03 0.08 141 121 1.32 0.07 0.10 1.69

2328 CA1 TP5(3) 0.03 - - 0.02 0.21 0.06 0.07 0.07 0.44 0.89 0.42 0.01 0.04 -
Table B11.26: Test Pit XRF analysis high proportion percentages.

SAMPLE Bal Fe Ca Al Si Mg

2328CAl1 TP 4 38.94 16.13 2.09 5.46 33.34 -

2328 CA1 TP 4 (2) 17.72 45.97 2.76 10.49 18.15 2.58

2328 CA1 TP 4 (3) 10.08 48.84 - 13.15 21.05 2.55

2328 CA1 TP5 - 64.45 - 16.76 14.05 2.69

2328 CA1 TP5(2) 11.75 51.32 - 12.24 18.55 -

2328 CA1 TP 5 (3) - 59.21 - 17.81 18.09 2.63
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B11.8: 2328 CA1 Artefacts
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Figure B11.39: 2328 CA 1 Artefacts XRF analysis low proportion percentages.
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Figure B11.40: 2328 CA 1 Artefacts XRF analysis high proportion percentages.
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Table B11.27: 2328 CA 1 Artefacts XRF analysis low proportion percentages.

SAMPLE Ba | Sb | Sn | Ag '\: Zr | Sr | As | Pb | W [ Zn | Cu | Ni | Co | Fe '\: Cr| V |Ti|Ca| K P Cl S '\:

Tang Thaba Nkulu 0.0 0.0 0.0 0.0 | 00 0.4 01]00[00[03]06 11 0.1

a | L b2 b2 | 2l a| 1| |s|s|2lolal| |al |8
Arrow head 0.0 0.0 0.1 0000|0000 01|21 |17]01|02]16

s e 2]l alelsl7rlol2l4alo] 3]s
Spear base 00 | 00|01 0.0 00 00 [ 00 0.1 0100|0001 ][03[14]19]01]02

2 4|2 3| | 3| |al2| | 4] Jol|lel|l2|l2|7|0o|7]|4a]|5s5]|"
2010 copper earring 0.0 00 | 0.3 10 | 0.0 0001|1519 10|04 )01
2328 CAL 57 6 | | | | | fatlo| | 1 | ] lols| |2|3|6|2|4|8]|9]|"
2328 CAL (2) XINIF/IS | 0.0 0.0 00 | 0.0 0.0 0.0 09 [ 00 01|16 16| 13| 0502
Artefact o | 1| | | Je2|1| |a] |a| fole| | |1]1]|ol7]|3]|0o]|
2328 CAL (3) XIAI3A 00 0.0 00 0.0 13 | 00 01| 14 07 0101/ 16
Artefact a | o o o otz fols| | |els| |alo|1]es

Table B11.28: 2328 CA 1 Artefacts XRF analysis high proportion percentages.

SAMPLE Bal Sn Cu Fe K Al P Si Mg
Tang Thaba Nkulu 2.37 - - 43.04 3.13 21.37 - 26.36 -
Arrow head 521 - - 62.68 - 13.99 - 12.70 -
Spear base - - - 62.44 - 15.28 - 15.15 2.25
2010 copper earring 2328 CA1 57 - - 49.21 - - 18.10 - 25.02 -
2328 CA1 (2) XII/F/S Artefact - 8.23 45.96 - - 17.77 - 21.44 -
2328 CAL (3) XIA3A Artefact - 5.86 34.34 - 2.14 20.58 - 31.35 -
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APPENDIX C: XRF CONVERTED RESULTS

This section displays the normalised and converted XRF results. The normalised elements, which comprise each artefacts main
composition are: magnesium oxide (MgO), aluminium oxide (Al203), silicon oxide (SiO.), phosphorous pentoxide (P20s),
potassium oxide (K20), calcium oxide (CaO), sulphur trioxide (SO3), titanium dioxide (TiO2), vanadium oxide (V20s), chromium
(111) oxide (Cr203), manganese oxide (MnO), iron oxide (FeO), nickel (I1) oxide (NiO), copper (I1) oxide (CuO) and tin dioxide
(SnOy) (cf. Coustures et al. 2003: 603; Miller & Killick 2004: 36-45; Blakelock et al. 2009: 1747-1751; Chirikure et al. 2010:
1659-1661; Bandama 2013: 149, 274-277; Bandama et al. 2013: 255). Sodium oxide (Na2O) was included in the results, due to

the standard normalising shown in other researchers’ results, however, Thaba Nkulu samples displayed no Sodium oxide results.

C12.1: XRF slag normalised oxides

Table C12.1: XRF slaqg results, low proportion percentages in wit%, totals normalised to 100%.

Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total
2328 CAL (1) XIX/N/S - - - 003 | 044 | 038 | 0.07 | 007 - 001 | 003 | - - - | 103
2328 CAL (1) XIXIN/S (2) - - - 002 | 030 | 021 | 009 | 005 | 001 | 001 - - loo2| - | o073
2328 CAL (1) XIX/N/S (3) - - - 003 | 042 | 062 | 005 | 017 | 001 | 002 | 003 | - |004| - | 140
2328 CAL (1) XIX/N/AD - - - 005 | 047 | 0.84 | 007 | 009 | 001 | 002 | 008 | - |002| - | 165
2328 CAL (1) XIX/N/AD (2) - - - 003 | 046 | 029 | 011 | 009 | 001 | 001 - - - - | 100
2328 CAL (1) XIX/N/AD (3) - - - 009 | 092 | 103 | 011 | 019 | 001 | 001 | 009 | - - - | 246
2328 CAL (1) XIX/N/2A - - - 008 | 149 | 1.95 | 032 | 031 | 001 | 001 | 009 | - - | 001 | 428
2328 CAL (1) XIX/N/2A (2) - - - 006 | 091 | 143 | 006 | 024 | 002 | 001 | 005 | - - - | 279
2328 CAL (1) XIX/N/2A (3) - - - 016 | 130 | - | 016 | 028 | 001 | 001 | 019 | - |002| - | 214
2328 CAL (1) XIX/N/2B - - - 015 | 080 | - | o012 | 032 | 002 | 001 | 008 | - |002| - | 152
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Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total
2328 CAL (1) XIX/N/2B (2) - - - 016 | 1.09 | 077 | 007 | 025 | 001 | 001 | 010 | - - | o001 | 247
2328 CAL (1) XIX/N/2B (3) - - - 005 | 144 | - |020] 035 | 001 | 001 | 010 | - |002]| 001 | 218
2328 CAL (1) XX/M/PERIMETER - - - 007 | 053 | - |010] 015 | 001 | 002 | 012 | - - | 001 | 100
2328 CAL (1) XX/M/PERIMETER (2) - - - 049 | 112 | 159 | 043 | 032 | 001 | 001 | 017 | - |002| - | 356
2328 CAL (1) XX/M/PERIMETER (3) - - - 012 | 062 | 055 | 015 | 012 | 001 | 001 | 006 | - [005| - | 1.69
2328 CAL (1) XXIM/S - - - 016 | 1.05 | 168 | 011 | 016 | 001 | 001 | 008 | - - | o001 | 328
2328 CAL (1) XXIM/S (2) - - - 024 | 134 | 098 | 007 | 022 | 001 | 001 | 012 | - |001| 001 | 3.00
2328 CAL (1) XXIM/S (3) - - - 015 | 069 | 1.58 | 013 | 011 | 001 | 002 | 006 | - [004| - | 280
2328 CAL (1) XX/M/1A - - - 013 | 064 | 1.86 | 006 | 019 | 001 | 001 | 008 | - | 001|001 | 301
2328 CAL (1) XXIMALA (2) - - - | 007 | 071 | 190 | 009 | 011 | 001 | 001 | 007 | - |o003| - | 301
2328 CAL (1) XXIMAA (3) - - - | o016 | 044 | - |o007| o019 | 002 | 001 | o005 | - |o003| - | 099
2328 CAL (1) XX/M/1B - - - 009 | 122 | - |008| 049 | 001 | 001 | o010 | - |o001| - | 201
2328 CAL (1) XXIM/1B (2) - - - 023 | 106 | - |008| 052 | 002 | 002 | 008 | - [002| - | 203
2328 CAL (1) XX/M/1B (3) - - - 018 | 093 | 1.37 | 009 | 017 | 001 | 001 | 012 | - - - | 288
2328 CAL (1) XX/M/2A RB - - - 007 | 054 | 112 | 007 | 015 | 002 | 002 | 004 | - - - | 203
2328 CAL (1) XXIMI2A RB(2) - - - 005 | 031 | 042 | 006 | 019 | 001 | 002 | 004 | - [003| - | 113
2328 CAL (1) XXIM/2A RB(3) - - - 041 | 095 | 199 | 009 | 030 | 001 | 001 | 009 | - - - | 356
2328 CAL (1) XX/M/2B RG - - - 005 | 031 | 0.89 | 0.04 | 033 | 003 | 002 | 003 | - |o001| - | 170
2328 CAL (1) XXIM/2B RG (2) - - - 005 | 031 | 093 | 004 | 035 | 003 | 002 | 004 | - |003| - | 180
2328 CAL (1) XX/M/2B RG (3) - - - 003 | 038 | - |011| 008 | 001 | 002 | 007 | - |004| - | 072
2328 CAL (1) XXIMI3A RG - 1.98 - 007 | 033 | 039 | 031 | 002 | 001 | 002 | 0038 | - [001| - | 316
2328 CAL (1) XXIMBBARG (2) - - - 004 | 035 | - |008| 017 | 001 | 001 | 008 | - |003| - | 078
2328 CAL (1) XXIMIBARG (3) - - - 004 | 021 | 1.36 | 005 | 011 | 002 | 002 | 005 | - |002| - | 188
2328 CAL (1) XX/M/3B RG + BH - - - 001 | 037 | - |008| 017 | 002 | 002 | 005 | - |003| 001 | 077
2328 CAL (1) XX/M/3B RG + BH (2) - - - 003 | 020 | 055 | 0.02 | 014 | 003 | 002 | 004 | - |004| - | 106
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Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total
2328 CAL (1) XX/IM/3B RG + BH (3) - - - 003 | 069 | - |005| 015 | 001 | 001 | 006 | - [001| - | 101
2328 CAL (1) XXIM/4A tuyere layer (grey) - - - 001 | 026 | 021 | 002 | 014 | 002 | 002 | 006 | - |[001| - | 075
2328 CAL (1) XXIM/4A tuyere layer (grey) (2) - - - 006 | 084 | 1.31 | 008 | 017 | 001 | 001 | 007 | - |001| - | 256
2328 CAL (1) XXIM/4A tuyere layer (grey) (3) - - - 002 | 020 | 1.76 | 042 | 010 | 002 | 002 | 007 | - |004| - | 235
2328 CAL (1) XX/M/4B tuyere layer (grey) - - - 002 | 035 | 164 | 006 | 015 | 002 | 002 | 005 | - [001| - | 234
2328 CAL (1) XXIM/4B tuyere layer (grey) (2) - - - 006 | 041 | 080 | 014 | 007 | 002 | 002 | 004 | - |003| - | 159
2328 CA1 (1) XX/M/4B tuyere layer (grey) (3) R R R 0.18 0.25 R R 0.11 _ 0.01 _ . _ _ 0.56
2328 CA1 (1) XX/M/5A (grey tuyére pipes) ; ; ; 0.02 | 053 R 007 | 031 0.02 0.01 0.05 ; . . 1.02
2328 CAL (1) XXIMISA (grey tuyére pipes) (2) | . - - 004 | 144 | 152 | 007 | 025 | 001 | 001 | 009 | - - | 001 | 343
2328 CAL (1) XXIMISA (grey tuyére pipes) (3) | . - - 004 | 1.00 | 147 | 006 | 019 | 002 | 001 | 006 | - - - | 285
2328 CAL (1) XX/M/SB B + BH - - - 004 | 171 | - |o010| 022 | 001 | 001 | 010 | - - - | 220
2328 CAL (1) XX/M/SB B + BH (2) - - - 004 | 056 | - |006| 012 | 001 | 001 | 014 | - [003| - | 097
2328 CAL (1) XX/M/5B B + BH (3) - - - 002 [ 039 | - |005| 012 | 002 | 002 | 005 | - [002| - | 069
2328 CAL (1) XXIM/6A - - - 005 | 095 | - |010| 017 | 003 | 001 | 012 | - |001| 001 | 145
2328 CAL (1) XXIMI6A (2) - - 1.96 - o2 | - |o006| 014 | 002 | 002 | 008 | - |004]| - | 254
2328 CAL (1) XXIM/6A (3) - - - 004 | 027 | - |005| 031 | 003 | 002 | 008 | - |003| - | 082
2328 CAL (1) XX/O/S - - - 004 | 061 | 087 | 007 | 008 | 002 | 001 | 009 | - - - | 178
2328 CAL (1) XX/OI5 (2) ] - - 011 | 055 | - |008| 024 | 002 | 002 | 008 | - |004| - | 112
2328 CAL (1) XX/O/S (3) - - - 005 | 067 | 1.04 | 011 | 015 | 001 | 002 | 007 | - |003| - | 215
2328 CAL (1) XX/O/AD - - - 026 | 082 | - |018| 014 | 003 | 002 | 015 | - | 003 | 001 | 1.63
2328 CAL (1) XX/O/AD (2) - - - 008 | 035 | 054 | 008 | 005 | 001 | 001 | 005 | - |003| - | 119
2328 CAL (1) XX/O/AD 1 - - - 002 | 093 | 1.72 | 006 | 016 | 001 | 001 | 007 | - - - | 298
2328 CAL (1) XXIO/AD 1 (2) - - - 007 | 142 | 198 | 011 | 033 | 001 | 001 | 017 | - - oot | a1
2328 CAL (1) XX/O/AD 1 (3) - - - 008 | 1.70 | 1.58 | 015 | 029 | 001 | 001 | 012 | - - | 001 | 393
2328 CAL (1) XX/O/AD 2 - - - 003 | 028 | 155 | 007 | 002 | 002 | 002 | 003 | - - - 2.02
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Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total
2328 CAL (1) XX/O/AD 2 (2) - - - 005 | 074 | - |006| 023 | 003 | 001 | 006 | - |003| - | 1.20
2328 CAL (1) XXIO/AD 2 (3) - - - 004 | 058 | - |008| 013 | 001 | 001 | 008 | - [004| - | 097
2328 CAL (1) XX/0O/1B - - - 009 | 028 | 122 | 004 | 016 | 002 | 002 | 005 | - |002| - | 190
2328 CAL (1) XX/O/1B (2) - - - 009 | 170 | 1.94 | 013 | 037 | 001 | 001 | 010 | - - | o001 | 436
2328 CAL (1) XX/O/1B (3) - - - 004 | 027 | 019 | 005 | 006 | 001 | 001 - - |o002| - | 066
2328 CAL (1) XXIOI2A - - - 009 | 037 | 085 | 007 | 012 | 002 | 002 | 005 | - - - | 158
2328 CAL (1) XXIOI2A (2) - - - 012 | 037 | 122 | 009 | 013 | 002 | 001 | 006 | - [003| - | 205
2328 CAL (1) XXIO2A (3) - - - 007 | 043 | 116 | 010 | 017 | 001 | 001 | 004 | - |002| - | 200
2328 CAL (1) XX/0/2B - - - 008 | 127 | - |013] 033 | 001 | 001 | 014 | - - | o001 | 198
2328 CAL (1) XX/0O/2B (2) - - - 014 | 154 | 167 | 047 | 041 | 001 | 001 | 014 | - | 002 | 001 | 412
2328 CAL (1) XX/0/2B (3) - - - 009 | 064 | - |008| 012 | 001 | 001 | 010 | - [002| - | 107
2328 CAL (2) XIIVE/S ; ; ; 020 | 037 | 087 | 012 | 006 | 002 | 001 | 006 | - [002| - | 174
2328 CAL (2) XIIVE/S (2) ] - - 053 | 041 | - |o021] 007 | 002 | 002 | 015 | - |001| 001 | 1.43
2328 CAL (2) XIIVE/S (3) - - - 025 | 055 | 098 | 011 | 011 | 002 | 002 | 017 | - |002| - | 223
2328 CAL (2) XII/E/LIA - - - 147 | 021 | - |009| 009 | 001 | 002 | 008 | - |002| - | 199
2328 CAL (2) XI/E/1B - - - 188 | 089 | - |o016| 015 | 001 | 001 | 038 | - |001| - | 348
2328 CAL (2) XIIVE/LB (2) - - - 009 | 064 | 1.07 | 039 | 007 | 002 | 001 | 005 | - |001| - | 236
2328 CAL (2) XIIVE/1B (3) - - - 032 | 076 | 1.97 | 011 | 020 | 001 | 001 | 014 | - |002| - | 355
2328 CAL (2) XIVEZA - - - 021 | 072 | 167 | 012 | 019 | 001 | o001 | 011 | - - | 001 | 304
2328 CAL (2) XIll/E/2B - - - 0.20 | 0.73 - 015 | 012 | 001 001 | 015 - | 003 | - 1.42
2328 CAL (2) XII/E/2B(2) - - . 021 | 072 | 192 | 0.09 | 0.20 | 0.01 001 | 027 - - 0.01 | 345
2328 CAL (2) XINI/E/2B(3) - - - - 044 | 050 | 004 | 021 | 001 | 001 | 006 | - - - | 127
2328 CAL (2) XII/E/3A - - - 022 | 074 | 170 | 005 | 023 | 002 | 001 | 007 | - |001| 001 | 3.07
2328 CAL (2) XIIIIF/S ] - - 012 | 075 | 085 | 007 | 011 | 002 | 001 | 008 | - |001| 001 | 204
2328 CAL (2) XII/FIS (2) - - - - 035 | - |047]| 006 - - 035 | 056 | 001 | 0.02 | 1.82
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Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total
2328 CAL (2) XIS (3) - - - 010 | 030 | 053 | 003 | 004 | 001 | 002 | 003 | - [001| - | 1.08
2328 CAL (2) XIVFI1A - - - 018 | 074 | 1.98 | 033 | 016 | 002 | 001 | 006 | - - - | 3.49
2328 CAL (2) XIIVFI1A (2) - - - 015 | 056 | 1.52 | 009 | 017 | 002 | 001 | 007 | - [002| - | 261
2328 CAL (2) XIIVF/1A (3) - - - 009 | 078 | 107 | 005 | 014 | 002 | 001 | 005 | - |002| - | 225
2328 CAL (2) XIIVFI2A - - - - | o069 | - |o028| 004 | 001 | 002 | 014 | - - | oo01 | 118
2328 CAL (2) XIIVFI2A (2) - - - 048 | 110 | - |027 | 026 | 001 | 001 | 020 | - - | 001 | 203
2328 CAL (2) XIIVFI2A (3) - - - 018 | 0.7 | 0.69 | 0.06 | 0.10 | 003 | 001 | 006 | - |o001| - | 131
2328 CAL (2) XIIl/F/2B - - - 017 | 089 | 1.29 | 011 | 010 | 001 | 001 | 007 | - - | o001 | 267
2328 CAL (2) XINI/FI2B (2) - - - 007 | 026 | 052 | 008 | 005 | 002 | 002 | 006 | - |002| - | 108
2328 CAL (2) XIIV/F/2B (3) - - - 009 | 024 | 053 | 004 | 016 | 004 | 002 | 004 | - [002| - | 117
2328 CAL (2) XIVFI3A - - - 018 | 085 | 1.79 | 009 | 019 | 001 | 001 | 006 | - - - | 319
2328 CAL (2) XIIFI3A (2) - - - 017 | 109 | - |o006 | 018 | 001 | 001 | 025 | - [001| - | 179
2328 CAL (2) XIIVFI3A (3) - - - 052 | 081 | - |008| 011 | 001 | 001 | 017 | - |003| 001 | 174
2328 CAL (2) XIIV/F/3B - - - 006 | 067 | 0.76 | 0.05 | 014 | 002 | 002 | 004 | - - - | 1rs
2328 CAL (2) XIIVFI3B (2) - - - 004 | 018 | 028 | - | 006 | 002 | 002 | 002 | - [003| - | 065
2328 CAL (2) XINI/F/3B (3) - - - 033 | 053 | 158 | 008 | 011 | 001 | 001 | 011 | - |o001| - | 278
2328 CAL (2) XII/F/AA Mixed - - - 012 | 052 | 090 | 006 | 011 | 002 | 001 | 006 | - [002| - | 1.8
2328 CAL (2) XIIFIGA 4B - - - - 035 | 064 | 005 | 011 | 003 | 001 | 004 | - |001| - | 125
2328 CAL (2) XIIVFIGA 4B (2) - - - 042 | 078 | 121 | 006 | 019 | 002 | 001 | 004 | - |002| - | 246
2328 CAL (2) XIIVFIGA 4B (3) - - - 022 | 036 | 092 | 006 | 009 | 003 | 001 | 004 | - [001| - | 175
2328 CAL (2) XIFIGA 5A - - - 006 | 089 | 0.82 | 007 | 0.08 | 002 | 002 | 003 | - - - | 197
2328 CAL (2) XIVIFI1A - - - 028 | 084 | - |o011| 016 | 001 | 001 | 015 | - |001| 001 | 158
2328 CAL (2) XIVIFI1A (2) - - - 045 | 044 | 0.84 | 004 | 007 | 001 | 001 | 010 | - - - | 167
2328 CAL (2) XIVIF/1A (3) - - - 016 | 048 | 0.96 | 011 | 013 | 001 | 002 | 007 | - |002| - | 195
2328 CAL (2) XIVIF/1B - - - 057 | 084 | - |o011] 017 | 001 | 001 | 006 | - - | o001 | 178
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Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total
2328 CAL (2) XIVIF/1B (2) - - - 008 | 073 | 071 | 006 | 00 | 001 | 001 | 006 | - - - | 17
2328 CAL (2) XIVIF/1B (3) - - - 009 | 024 | 077 | 004 | 009 | 001 | 001 | 004 | - |001| - | 131
2328 CAL (3) XIAIS - - - 092 | 052 | - |013] 012 | 001 | 002 | 012 | - - - | 183
2328 CAL (3) XIA/3B - - - 040 | 079 | 1.96 | 006 | 026 | 001 | 001 | 005 | - - - | 354
2328 CAL (3) XIA/AA - - - 008 | 039 | 0.67 | 0.06 | 0.09 - 001 | 005 | - |002]| 001 | 137
2328 CAL (3) X/A/4B - - - 048 | 134 | - |012 | 020 - 001 | 007 | - - | o001 | 223
2328 CAL (3) XIA/4B (2) - - - 037 | 091 | - |o012| 019 | 001 | 001 | 012 | - |002| 001 | 175
2328 CAL (3) XIA/SA - - - 016 | 083 | 095 | 007 | 015 | 003 | 001 | 007 | - - - | 226
2328 CAL (3) XIA5A (2) - - - 034 | 055 | 191 | 006 | 0.10 - 001 | 005 | - |002| - | 304
2328 CAL (3) X/A/SB - - - 030 | 100 | - |012] 013 | 001 | 001 | 005 | - |002| 001 | 165
2328 CAL (3) XIAISB (2) - - - 021 | 051 | - |o016| 017 | 001 | 002 | 011 | - |003| - | 121
2328 CAL (3) XIA/SB (3) - - - 018 | 094 | 124 | 007 | 019 | 001 | 001 | 010 | - [002| - | 276
2328 CAL (4) XX/JIS ; ; ; 028 | 049 | 126 | 009 | 012 | 002 | 002 | 015 | - [001| - | 245
2328 CAL (4) XXIIS (2) - - - 004 | 020 | 1.03 | 004 | 006 | 001 | 002 | 003 | - |002| - | 146
2328 CAL (4) XXIIS (3) - - - 029 | 030 | 082 | 017 | 013 | 002 | 002 | 016 | - [005| - | 1.94
2328 CAL (4) XXI/I1A +1B - - - 024 | 030 | - |008| 014 | 003 | 001 | 007 | - - - | o088
2328 CAL (4) XXN/1A +1B (2) - - - 019 | 076 | - | 009 | 024 | 001 | 001 | 009 | - |[002]| 001 | 1.42
2328 CAL (4) XXN/1A +1B (3) - - - 045 | 038 | 1.03 | 008 | 017 | 003 | 001 | 005 | - |003| - | 192
2328 CAL (4) XXNI2A - - - 029 | 048 | - |006| 015 | 001 | 001 | 006 | - | 001|001 | 109
2328 CAL (4) XXNI2A (2) - - - 029 | 069 | - |011] 010 | 001 | 001 | 010 | - |002| 001 | 1.34
2328 CAL (4) XXAI2A (3) - - - 032 | 058 | 128 | 012 | 026 | 001 | 001 | 007 | - |003| - | 268
2328 CAL (4) XX1I2B - - - 002 | 017 | 021 | 005 | 009 | 002 | 002 | 003 | - - - | o061
2328 CAL (4) XX1I2B (2) - - - 006 | 020 | 037 | 005 | 011 | 002 | 002 | 003 | - |003| - | 090
2328 CAL (4) XXN/2B (3) - - - 030 | 110 | - | 012|026 | 001 | 001 | 016 | - |004| - | 200
2328 CAL (4) XXRIZA - - - 017 | 024 | - | 006 | 002 | 001 | 002 | 009 | - - - | 062
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Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total
2328 CAL (4) XX/J/3B - - - 058 | 062 | - |009| 011 | 001 | 001 | 004 | - - | 002 | 149
2328 CAL (4) XXNI3B (2) - - - 020 | 160 | 1.82 | 006 | 073 | 001 | 001 | 029 | - |o001| - | 473
2328 CAL (4) XX/JI3B (3) - - - 047 | 124 | - |o011] 025 | 001 | 001 | 007 | - |001| - | 218
2328 CAL (4) XXIIAA - - - 017 | 081 | - |o010 | 017 - 001 | 007 | - - o007 | 14
2328 CAL (4) XXIJ/4A (2) - - - 008 | 026 | 038 | 005 | 006 | 001 | 001 | 004 | - [001| - | 090
2328 CAL (10) VIII/G/S - - - 023 | 044 | 118 | 007 | 009 | 001 | 001 | 007 | - - - | 2n
2328 CAL (10) VIIIIG/S (2) - - - 006 | 0.4 | 026 | 005 | 009 | 002 | 002 | 003 | - |002| - | 069
2328 CAL (10) VIIIIG/S (3) ; ; ; 030 | 030 | 078 | 017 | 009 | 002 | 002 | 004 | - [003| - | 174
2328 CAL (10) VIIVG/1A + 1B - - - 036 | 064 | - |014| 009 | 001 | 001 | 007 | - - | ool | 134
2328 CAL (10) VIIIG/1A + 1B (2) - - - 078 | 08 | - |020] 018 | 001 | 001 | 031 | - [001| - | 248
2328 CAL (10) VIIIG/1A + 1B (3) - - - 057 | 088 | - |017 | 011 | 001 | o001 | 006 | - |o001| - | 181
2328 CAL (10) VIIIG/1A +1B 2 - - - 004 | 014 | 041 | 003 | 015 | 002 | 002 | 005 | - - - | os8s
2328 CAL (10) VIIVG/1A +1B 2 (2) - - - 034 | 054 | - |039] 005 | 001 | 001 | 005 | - [002| - | 141
2328 CAL (10) VIIIG/1A +1B 2 (3) - - - 015 | 052 | - | 010 | 006 | 001 | 001 | 005 | - |002| - | 092
2328 CALL (10) IX/GIS - - - 007 | 019 | 051 | 006 | 004 | 001 | 002 | 005 | - - - | 095
2328 CALL (10) IX/G/S (2) ] - - 007 | 021 | 053 | 009 | 007 | 002 | 002 | 004 | - |004| - | 108
2328 CALL (10) IX/G/S (3) - - - 003 | 050 | 036 | 007 | 006 | 001 | 002 | 002 | - [002| - | 111
2328 CAL (10) IX/G/1A - - - 007 | 042 | - |o007| 005 | 001 | 001 | 007 | - - - | o070
2328 CAL (10) IX/G/1A (2) - - - 047 | 056 | - |011| 005 | 001 | 001 | 007 | - - - | 100
2328 CAL (10) IX/G/1B - - - 015 | 040 | - | 010 007 | 002 | 001 | 005 | - - - | o080
2328 CAL (10) IX/G/1B (2) - - - 020 | 059 | - |022| 004 | 001 | 001 | o005 | - |o001| - | 114
2328 CAL (10) IX/GI2A - - - 028 | 160 | - | 009 | 014 | 001 | 001 | 016 | - - - | 229
2328 CAL (10) IXIGI2A (2) - - - 045 | 037 | - |o025| - 001 | 002 | 008 | - - - | 087
2328 CAL (10) IX/GI2A (3) - - - 009 | 037 | - | 014|003 | 001 | 001 | 005 | - - - | o070
2328 CAL (10) Road Test X/I/1A ) ] ] ~ 1 oaa los7 | - | o035 | oot | oor | oos | - _ | 143
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Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total
2328 CAL (10) Road Test X/I/S - - - 017 | 089 | 1.24 | 022 | 0.06 - 001 | 009 | - - - | 268
2328 CAL (10) Road Test X/I/S (2) - - - 026 | 067 | 112 | 021 | - 001 | 001 [ 007 | - |[003| - | 238
2328 CAL (10) Road Test X/I/S (3) - - - 058 | 057 | - |010| 012 | 001 | 001 | 041 | - [002| - | 182
2328 CAL TP 4 - - - 032 | 106 | - | o012 | 019 - 001 | 008 | - - - 177
2328 CALTP 4 (2) - - - 027 | 044 | - |007] 017 | 003 | 002 | 005 | - [003| - | 107
2328 CALTP 4 (3) - - - 021 | 054 | - |o012| 014 | 001 | 001 | 007 | - | 003|001 | 1.12
2328 CALTP 5 - - - 041 | 031 | 053 | 002 | 004 | 002 | 002 | 019 | - - - | 123
2328 CALTP5 (2) - - - 040 | 055 | - |010| 008 | 001 | 002 | 006 | - |003| 001 | 1.26
2328 CALTP 5 (3) - - - 041 | 037 | 060 | 003 | 006 | 002 | 001 | 028 | - |002| - | 145
2328 CALAC 4 - 1.96 - 030 | 063 | - |012| 006 | 001 | 001 | 019 | - |002| 001 | 331
2328 CALAC 4 (2) - - - 004 | 030 | 034 | 003 | 005 | 001 | 001 | 002 | - |003]| - 0.84
2328 CALAC 4 (3) - - - 011 | 046 | 074 | 005 | 008 | 002 | 001 | 005 | - [002| - | 154
2328 CALACS - - - 005 | 031 | 046 | 013 | 006 | 001 | 001 | 006 | - |003| - | 113
2328 CALACS (2) - - - 010 | 051 | 0.82 | 007 | 029 | 001 | 002 | 010 | - |002| - | 183
2328 CALACT - - 180 | 003 | 011 | 017 | 005 | 011 | 003 | 002 | 005 | - |004| - | 240
2328 CALACT (2) - - - 010 | 023 | 048 | 0.06 | 0.03 - 002 | 023 | - |o003]| - | 117
2328CALACS - - - 005 | 019 | 033 | 005 | 011 | 002 | 002 | 004 | - |003| - | 084
2328 CALAC 8 (2) - - - 022 | 060 | 172 | 049 | 009 | 001 | 001 | 011 | - |002]| - 2.97
2328 CALAC 8 (3) - - - 007 | 024 | 034 | 007 | 006 | 001 | 002 | 008 | - |003| - | 092
2328 CALACH - - - 006 | 028 | 098 | 005 | 011 | 001 | 002 | 004 | - |003| - | 158
2328 CALAC9 (2) - - - 024 | 095 | 133 | 010 | 035 | 002 | 001 | 028 | - |002| - | 330
2328CALACH9(3) - - - 038 | 036 | 1.6 | 026 | 008 | 001 | 001 | 017 | - |003| - | 256
2328 CALAC 10 - - - 038 | 043 | 067 | 041 | 009 | 001 | 001 | 006 | - |003]| - 1.81
2328CALAC10(2) - - - 005 | 068 | 057 | 012 | 014 | 003 | 002 | 005 | - |002| - | 170
2328 CALAC 10 (3) - - - 003 | 011 | 011 | 004 | 005 | 002 | 002 | 004 | - [003| - | 045
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Artefact Slag Na20 | MgO | Al203 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | FeO | NiO | CuO | Total

2328CALACTL - - - 005 | 067 | 032 | 004 | 007 | 001 | 001 | 005 | - |o03| - | 127

2328 CALAC 12 - - - 013 | 068 | 1.83 [ 011 | 026 | 003 | 001 | 013 | - |003| - | 32

2328CALACISB - - - 038 | 038 | 1.12 | 018 | 007 | 002 | 002 | 013 | - |o02| - | 23

2328 CALACI3B (9) - - - 0.4 | 183 | 1.06 | 006 | 024 | 004 | 002 | 008 | - |o002| - | 349

2328 CALAC13S - - - 004 | 013 | 021 | 004 | 015 | 002 | 002 | 003 | - |o003| - | oe7

2328 CALAC13S (2) - - - 004 | 022 | 024 | 004 | 009 | 003 | 002 | 004 | - |003| - | 075

2328 CALAC 16 - - - 044 | 039 | - | o014 | 009 | 002 | 001 | 016 | - - - | 126

2328 CALAC16(2) - - - 005 | 042 | 156 | 005 | 000 | 002 | 002 | 003 | - |oo04a| - | 228

2328 CALAC 18 - - - 020 | 087 | 095 | 012 | 0.00 | 001 | 001 | 008 | - |o002| - | 236

2328 CALAC18(2) - - - 037 | 047 | 120 | 013 | 019 | 002 | 001 | 014 | - |o003| - | 257

2328 CALAC 18 (3) - - - 003 | 026 | 015 | 003 | 006 | 001 | 001 | 002 | - |o003| - | 061

Average - | o002 ] 002 | 017 [ 062 | 065 | 010 015 | 001 | 001 | 009 | 000 | 002 0.00

Standard Deviation - 020 | 019 | 021 | 037 | 064 | 0.07 | 010 | 0.01 0.00 | 007 | 004 | 001 | 0.01
Table C12.2: XRF slag results, higher proportion percentages in wt%, totals normalised to 100%.

Artefact Slag MgO Al203 SiO2 P205 CaO FeO Total

2328 CA1 (1) XIX/N/S 3.84 5.34 19.23 - - 70.57 98.97

2328 CAL (1) XIX/N/S (2) 4.67 531 17.79 - - 71.50 99.27

2328 CAL (1) XIXIN/S (3) 3.46 3.52 17.75 - - 73.87 98.60

2328 CAL (1) XIX/N/AD 4.81 6.59 23.56 - - 63.39 98.35

2328 CAL (1) XIX/N/AD (2) 3.19 5.86 2311 - - 66.85 99.00

2328 CAL (1) XIX/IN/AD (3) 4.14 6.29 34.32 - - 52.80 97.54

2328 CAL (1) XIX/NI2A 3.72 9.29 45.96 - - 36.76 95.72
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Artefact Slag MgO Al203 Sio2 P205 CaO FeO Total
2328 CAL (1) XIX/N/2A (2) 2.49 10.18 30.00 - - 54.54 97.21
2328 CA1 (1) XIX/N/2A (3) 434 7.25 44.52 - 3.16 38.59 97.86
2328 CA1 (1) XIX/N/2B 2.12 7.05 37.59 - 4.05 47.66 98.48
2328 CA1 (1) XIXIN/2B (2) 3.94 8.92 38.16 - - 46.50 97.53
2328 CA1 (1) XIX/N/2B (3) 4.63 8.25 43.84 - 17.94 23.16 97.82
2328 CAL (1) XX/M/PERIMETER 4.73 5.57 24.70 - 8.76 55.25 99.00
2328 CAL (1) XX/M/PERIMETER (2) 4.67 7.22 45.19 - - 39.36 96.44
2328 CAL (1) XX/M/PERIMETER (3) 2.47 6.99 26.73 - - 62.13 98.31
2328 CA1 (1) XX/M/S 2.73 7.76 44.42 - - 41.81 96.72
2328 CAL (1) XX/M/S (2) 4.15 7.96 42.60 - - 42.29 97.00
2328 CA1 (1) XX/M/S (3) 3.14 6.04 24.58 - - 63.44 97.20
2328 CAL (1) XX/M/1A 3.95 6.95 27.14 - - 58.95 96.99
2328 CAL (1) XX/M/1A (2) 4.12 7.18 28.23 - - 57.47 96.99
2328 CA1 (1) XX/M/1A (3) 4.58 6.41 23.47 - 2.10 62.44 99.01
2328 CA1 (1) XX/M/1B - 7.53 56.08 - 7.96 26.42 97.98
2328 CA1L (1) XX/M/1B (2) 3.61 8.34 33.88 - 2.59 49.54 97.96
2328 CAL (1) XX/M/1B (3) 3.24 5.63 38.23 - - 50.02 97.12
2328 CA1 (1) XX/M/2A RB - 8.55 27.49 - - 61.93 97.97
2328 CAL (1) XX/M/I2A RB(2) 4.02 5.11 17.78 - - 71.96 98.87
2328 CAL (1) XX/M/2A RB(3) 4.55 597 44.55 - - 41.36 96.44
2328 CA1L (1) XX/M/2B RG 3.69 6.62 17.40 - - 70.60 98.30
2328 CAL (1) XX/M/2B RG (2) 3.10 6.62 17.87 - - 70.61 98.20
2328 CA1 (1) XX/M/2B RG (3) 4.06 4.11 15.35 - 4.46 71.29 99.28
2328 CA1 (1) XXIM/3ARG - 4.04 14.51 - - 78.29 96.84
4.28 3.85 26.21 - 4.49 60.39 99.22

2328 CAL (1) XX/M/3A RG (2)
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Artefact Slag MgO Al203 Si02 P205 | CaO FeO Total
2328 CAL (1) XX/M/3A RG (3) 3.09 4.15 16.76 - - 74.12 98.12
2328 CAL (1) XX/M/3B RG + BH - 3.03 22.55 - 3.23 70.43 99.23
2328 CAL (1) XX/M/3B RG + BH (2) 255 343 10.96 - - 82.00 98.94
2328 CA1 (1) XX/M/3B RG + BH (3) 3.15 6.35 45.78 - 2.17 41.54 98.99
2328 CAL (1) XX/M/4A tuyére layer (grey) 2.29 4.39 12.94 - - 79.64 99.25
2328 CAL (1) XX/MI4A tuyére layer (grey) (2) 4.66 5.72 39.82 - - 47.25 97.44
2328 CAL (1) XX/MI4A tuyére layer (grey) (3) 4.86 244 9.24 - - 81.12 97.65
2328 CAL (1) XX/M/4B tuyére layer (grey) 4.27 6.27 21.64 - - 65.49 97.66
2328 CAL (1) XX/M/4B tuyére layer (grey) (2) 2.86 4.41 20.42 - - 70.73 98.41
2328 CAL (1) XX/M/4B tuygre layer (grey) (3) 1551 9.02 60.86 - 4.93 9.12 99.44
2328 CAL (1) XX/M/5A (grey tuyére pipes) 2.39 5.59 29.89 - 3.97 57.14 98.98
2328 CA1 (1) XX/M/5A (grey tuyére pipes) (2) 5.00 10.63 4331 - - 37.63 96.57
2328 CAL (1) XX/MI5A (grey tuyére pipes) (3) 4.05 9.48 33.52 - - 50.10 97.15
2328 CA1 (1) XX/M/5B B + BH - 9.39 44.59 - 244 41.38 97.80
2328 CAL (1) XX/M/5B B + BH (2) 6.98 5.22 25.57 - 4.84 56.41 99.03
2328 CA1 (1) XX/M/5B B + BH (3) 5.66 6.38 19.64 - 3.96 63.67 99.31
2328 CAL (1) XX/M/6A 2.33 7.17 34.41 - 2.60 52.04 98.55
2328 CA1 (1) XX/M/6A (2) 4.62 - 9.53 - 11.12 72.19 97.46
2328 CA1L (1) XX/M/6A (3) 6.05 4.34 2211 - 12.89 53.79 99.18
2328 CA1 (1) XX/0/S 4.60 6.17 20.71 - - 66.74 98.22
2328 CAL1 (1) XX/OIS (2) - 6.12 31.70 - 6.98 54.08 98.88
2328 CAL (1) XX/0/S (3) 3.25 7.28 28.00 - - 59.33 97.85
2328 CA1 (1) XX/O/AD 221 5.36 33.42 - 2.14 55.25 98.37
2328 CAL (1) XX/O/AD (2) 2.65 4.37 20.37 - - 71.43 98.81
3.89 8.49 34.83 - - 49.81 97.02

2328 CAL (1) XX/O/AD 1
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Artefact Slag MgO Al203 Sio2 P205 CaO FeO Total
2328 CAL (1) XX/O/AD 1 (2) 4.44 8.35 44.15 - - 38.96 95.89
2328 CA1 (1) XX/O/AD 1 (3) 291 7.57 55.99 - - 29.60 96.06
2328 CAL (1) XX/O/AD 2 3.63 3.33 10.30 - - 80.71 97.98
2328 CA1 (1) XX/O/AD 2 (2) 2.57 9.78 30.13 - 3.79 52.53 98.80
2328 CAL (1) XX/O/AD 2 (3) 4.47 6.61 29.38 - 4.25 54.32 99.03
2328 CA1 (1) XX/O/1B 3.50 5.95 21.00 - - 67.65 98.10
2328 CAL (1) XX/O/1B (2) 4.96 11.08 45.70 - - 33.90 95.64
2328 CAL (1) XX/O/1B (3) 3.59 5.26 17.92 - - 72.56 99.34
2328 CA1 (1) XX/O2A - 5.42 24.66 - - 68.34 98.42
2328 CAL (1) XX/O/2A (2) 3.22 5.84 25.50 - - 63.39 97.95
2328 CA1 (1) XX/O2A (3) 4.19 4.73 32.21 - - 56.87 98.00
2328 CA1 (1) XX/O/2B - 6.98 49.97 - 412 36.95 98.02
2328 CAL (1) XX/0/2B (2) 3.96 8.12 55.47 - - 28.33 95.88
2328 CA1 (1) XX/0/2B (3) 3.33 6.78 29.30 - 3.33 56.19 98.92
2328 CAL (2) XIN/E/S 2.87 3.70 25.23 - - 66.47 98.26
2328 CAL (2) XII/E/S (2) 5.14 2.84 22.69 - 4.14 63.75 98.57
2328 CAL (2) XIIE/S (3) - 4.01 21.81 - - 71.95 97.77
2328 CAL (2) XIIE/LA 3.84 3.15 23.53 - 8.76 58.73 98.01
2328 CA1 (2) XIII/E/1B 3.63 341 52.91 - 7.77 28.80 96.52
2328 CAL (2) XII/E/B (2) 3.74 4.87 25.79 - - 63.25 97.64
2328 CA1 (2) XIII/E/1B (3) 3.21 5.53 32.87 - - 54.84 96.45
2328 CAL (2) XII/E2A 2.38 591 26.97 - - 61.71 96.96
2328 CAL (2) XI1I/E/2B 2.84 5.66 29.41 - 3.10 57.57 98.58
2328 CAL (2) XII/E/2B(2) 5.70 7.10 31.30 - - 52.45 96.55
3.65 6.36 23.66 - - 65.05 98.73

2328 CAL (2) XII/E/2B(3)
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Artefact Slag MgO Al203 Sio2 P205 CaO FeO Total
2328 CAL (2) XII/E/3A 5.73 7.68 36.94 - - 46.59 96.93
2328 CA1 (2) XII/FIS 4.25 4.84 34.06 - - 54.82 97.96
2328 CA1 (2) XII/FIS (2) - 2.67 16.46 6.61 72.45 - 98.18
2328 CAL (2) XIIF/S (3) 4.55 458 16.68 - - 73.10 98.92
2328 CAL (2) XIII/FI1A 3.89 5.20 35.82 - - 51.59 96.51
2328 CAL (2) XHIF1A (2) 6.43 6.08 29.15 - - 55.73 97.39
2328 CA1 (2) XII/F/1A (3) 3.34 6.50 23.53 - - 64.39 97.75
2328 CA1 (2) XII/FI2A 8.68 3.04 15.27 2.27 7.25 62.31 98.82
2328 CA1 (2) XIIIIFI2A (2) 5.12 8.04 35.22 - 2.20 47.39 97.97
2328 CAL (2) XII/F2A (3) 3.61 2.95 20.57 - - 71.56 98.69
2328 CA1 (2) XI1I/F/2B 2.25 6.05 27.99 - - 61.05 97.33
2328 CAL (2) XIII/F/2B (2) 3.89 381 12.77 - - 78.44 98.92
2328 CAL (2) XII/F/2B (3) 5.21 4.71 16.27 - - 72.64 98.83
2328 CAL (2) XIII/F/3A 3.38 4.34 38.39 - - 50.70 96.81
2328 CAL (2) XII/F/3A (2) 6.38 6.82 37.53 - 2.08 45.40 98.21
2328 CA1L (2) XII/FI3A (3) 2.78 6.06 26.61 - 3.69 59.12 98.26
2328 CAL (2) XII/F/3B 3.92 5.91 21.89 - - 66.53 98.25
2328 CAL (2) XII/F/3B (2) 2.99 3.63 10.43 - - 82.29 99.35
2328 CAL (2) XIII/F/3B (3) 4.09 5.14 21.99 - - 65.99 97.22
2328 CAL1 (2) XII/F/4A Mixed 3.71 4.69 25.17 - - 64.62 98.18
2328 CA1 (2) XIIIFIGA 4B 3.98 411 24.28 - - 66.38 98.75
2328 CAL (2) XIII/FIGA 4B (2) 5.93 8.71 32.09 - - 50.82 97.54
2328 CAL (2) XII/FIGA 4B (3) 4.49 4.66 21.79 - - 67.31 98.25
2328 CAL (2) XIII/FIGA 5A 4.56 8.50 25.19 - - 59.79 98.03
6.08 6.73 29.31 - 2.39 53.91 98.42

2328 CAL (2) XIVIF/1A
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Artefact Slag MgO Al203 Sio2 P205 CaO FeO Total
2328 CAL (2) XIV/F/1A (2) 5.94 6.69 29.07 - - 56.64 98.33
2328 CA1 (2) XIV/IF/1A (3) 4.19 6.89 21.79 - - 65.18 98.05
2328 CA1 (2) XIV/F/1B 3.89 4.82 33.82 - 214 53.55 98.22
2328 CA1 (2) XIV/IF/1B (2) 3.49 5.16 21.15 - - 68.43 98.23
2328 CAL (2) XIV/F/1B (3) 5.49 5.67 28.43 - - 59.10 98.69
2328 CAL (3) X/AIS 3.92 3.55 23.81 - 2.64 64.25 98.17
2328 CA1 (3) X/A/3B 3.28 5.44 44.73 - - 43.01 96.46
2328 CAL (3) X/AI4A 3.34 4.59 25.89 - - 64.81 98.63
2328 CA1 (3) X/A/4B 3.78 511 53.75 - 2.68 32.44 97.77
2328 CA1 (3) X/A/4B (2) - 5.47 27.50 - 2.79 62.49 98.25
2328 CAL (3) X/A/5A 3.76 7.04 30.29 - - 56.64 97.73
2328 CAL (3) X/A5A (2) 4.87 7.07 24.98 - - 60.05 96.95
2328 CA1 (3) X/IA/5B - 5.08 28.36 - 5.98 58.93 98.35
2328 CA1 (3) X/IAI5B (2) 5.20 3.27 23.03 - 4.78 62.51 98.79
2328 CAL (3) X/A/5B (3) 2.33 8.53 48.14 - - 38.24 97.23
2328 CAL (4) XX/JIS 5.42 4.20 19.62 - - 68.31 97.55
2328 CAL (4) XX/JIS (2) 5.02 4.09 12.16 - - 77.26 98.54
2328 CAL1 (4) XX/JIS (3) - 4.33 22.02 - - 7171 98.06
2328 CAL (4) XX/J/1A + 1B 4.03 4.47 23.68 - 4.43 62.51 99.12
2328 CAL (4) XX/J/1A + 1B (2) 2.50 5.55 32.87 - 4.10 53.56 98.58
2328 CA1l (4) XX/J/1A + 1B (3) 521 5.86 29.69 - - 57.32 98.08
2328 CAL (4) XX/I2A 5.03 6.93 26.92 - 2.03 57.99 98.91
2328 CAL (4) XXII2A (2) 3.72 5.00 23.28 - 3.19 63.48 98.66
2328 CAL (4) XX/J/2A (3) 3.89 621 26.69 - - 60.53 97.32
2.38 3.00 8.75 - - 85.27 99.39

2328 CA1 (4) XX/J/2B
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Artefact Slag MgO Al203 Sio2 P205 CaO FeO Total
2328 CAL (4) XX/12B (2) 3.50 4.57 14.46 - - 76.57 99.10
2328 CA1 (4) XX/3/2B (3) 4.09 7.27 37.38 - 221 47.04 98.00
2328 CA1 (4) XX/JI3A - 5.46 13.87 - 2.09 77.96 99.38
2328 CA1 (4) XX/J/3B 3.18 3.67 23.92 - 2.88 64.86 98.51
2328 CAL (4) XX/J/3B (2) 4.36 7.57 68.32 - - 15.02 95.26
2328 CAL1 (4) XX/J/3B (3) 3.40 7.84 39.74 - 2.42 44.43 97.82
2328 CAL (4) XXIJI4A 3.11 5.16 45.12 - 2.56 42.64 98.59
2328 CAL (4) XXIJ/4A (2) 4.73 4.63 26.89 - - 62.84 99.10
2328 CA1 (10) VIII/G/S 3.33 4.35 24.70 - - 65.51 97.89
2328 CAL (10) VIIIIG/S (2) 3.58 2.83 8.68 - - 84.23 99.31
2328 CAL1 (10) VIII/GIS (3) 2.03 2.61 13.92 - - 79.70 98.26
2328 CAL (10) VIII/G/1A + 1B 4.90 5.94 22.30 - 2.56 62.96 98.66
2328 CAL (10) VII/G/1A + 1B (2) 4.27 5.96 26.13 - 2.65 58.50 97.51
2328 CA1 (10) VIII/G/1A + 1B (3) 3.86 6.40 31.87 - 3.67 52.39 98.19
2328 CA1 (10) VIIIIG/1A + 1B 2 3.19 2.58 10.92 - - 82.46 99.15
2328 CA1 (10) VIII/G/1A + 1B 2 (2) - 4.68 22.56 - 4.06 67.28 98.59
2328 CAL (10) VIII/G/1A + 1B 2 (3) 4.46 5.86 21.16 - 2.79 64.81 99.08
2328 CA11 (10) IX/G/S 433 2.88 8.89 - - 82.95 99.05
2328 CA11 (10) IX/G/S (2) - 3.65 11.20 - - 84.07 98.92
2328 CAL11 (10) IX/G/S (3) 2.43 3.66 9.92 - - 82.89 98.89
2328 CA1 (10) IX/G/1A 3.69 441 14.12 - 14.98 62.08 99.30
2328 CAL (10) IX/G/1A (2) 4.12 4.67 20.85 - 5.14 64.22 99.00
2328 CA1 (10) IX/G/1B 321 412 17.60 - 6.93 67.33 99.20
2328 CA1 (10) IX/G/1B (2) 6.16 3.32 14.83 - 10.53 64.03 98.86
4.16 6.22 35.51 - 3.15 48.67 97.71

2328 CAL (10) IX/G/2A
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Artefact Slag MgO Al203 Sio2 P205 CaO FeO Total
2328 CAL (10) IX/GI2A (2) 5.29 2.18 9.79 - 19.25 62.62 99.13
2328 CA1 (10) IX/GI2A (3) 3.34 2.89 11.85 - 11.29 69.93 99.30
2328 CAL1 (10) Road Test X/I/S 2.34 4.46 25.99 - - 64.53 97.32
2328 CAL (10) Road Test X/I/S (2) 4.88 4.51 16.95 - - 71.28 97.62
2328 CAL (10) Road Test X/I/S (3) 3.67 5.65 23.72 - 2.37 62.77 98.18
2328 CAL1 (10) Road Test X/I/1A 3.31 6.04 26.24 - - 62.96 98.57
2328 CA1 TP 4 3.06 3.02 62.61 - 4.20 25.34 98.22
2328 CA1TP 4 (2) 5.72 4.60 27.00 - 4.40 57.22 98.93
2328 CA1 TP 4 (3) 5.26 5.36 29.09 - 271 56.46 98.88
2328 CA1 TP 5 5.16 6.34 18.05 - - 69.22 98.77
2328 CALTP 5 (2) 3.60 5.15 26.51 - 2.16 61.32 98.74
2328 CA1 TP 5 (3) 5.03 6.74 23.22 - - 63.56 98.55
2328 CA1AC 4 - 3.85 19.67 - 2.04 71.12 96.69
2328 CA1AC4(2) 5.65 5.30 1477 - - 7343 99.16
2328 CA1 AC 4 (3) 6.52 5.44 17.44 - - 69.06 98.46
2328 CA1 AC5 431 5.08 16.96 - - 72.51 98.87
2328 CA1AC5 (2) 2.86 3.81 24.51 - - 66.99 98.17
2328 CAL1ACT 2.39 - 6.79 - - 88.42 97.60
2328 CA1AC7(2) - 3.98 12.29 - - 82.56 98.82
2328 CA1AC8 - 3.59 1171 - - 83.86 99.16
2328 CA1 AC 8 (2) - 4.47 22.38 - - 70.19 97.03
2328 CA1 AC 8 (3) 2.62 3.69 11.96 - - 80.81 99.08
2328 CA1 AC 9 4.35 3.55 11.37 - - 79.15 98.42
2328 CALAC9 (2) 3.33 8.85 31.23 - - 53.29 96.70
2.07 2.75 15.25 - - 71.37 97.44

2328 CALAC 9 (3)
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Artefact Slag MgO Al203 Sio2 P205 CaO FeO Total
2328 CA1 AC 10 411 4.19 19.39 - - 70.50 98.19
2328 CA1 AC10(2) - 5.60 19.84 - - 72.86 98.30
2328 CA1 AC 10 (3) 2.88 2.57 8.08 - - 86.02 99.55
2328 CA1AC 11 5.06 6.64 17.07 - - 69.96 98.73
2328 CA1 AC 12 311 4.64 23.03 - - 66.02 96.79
2328 CA1 AC 13 S - 3.06 8.59 - - 87.68 99.33
2328 CA1 AC 135S (2) - 454 16.32 - - 78.40 99.25
2328 CA1 AC 13 B 3.73 3.73 23.24 - - 67.00 97.69
2328 CA1 AC 13B (2) 2.67 7.16 24.89 - - 61.79 96.51
2328 CA1 AC 16 371 293 17.32 - 2.02 72.76 98.74
2328 CA1 AC 16 (2) 5.65 2.28 9.96 - - 79.83 97.72
2328 CA1 AC 18 3.68 3.65 22.14 - - 68.17 97.64
2328 CA1 AC 18 (2) 2.56 5.33 21.05 - - 68.48 97.43
2328 CA1 AC 18 (3) 212 474 14.85 - - 77.68 99.39
Average 3.56 5.45 26.16 0.05 2.04 60.89

1.86 1.89 11.68 0.50 5.96 14.90

Standard Deviation
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Figure C12.1: Thaba Nkulu slag XRF low percentage element proportions (each colour represents one slag sample).
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Figure C12.2: Thaba Nkulu slag XRF higher percentage element proportions (each colour represents one slag sample).
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C12.2: XRF tuyere normalised oxides

Table C12.3: XRF tuyere results, low proportion percentages in wt%, totals normalised to 100%.

Avrtefact Tuyere Na20 P205 K20 SO3 TiO2 V205 Cr203 MnO | NiO Total
2328 CA1 (1) XIX/N/AD tuyére - 0.05 1.45 0.12 0.30 0.01 0.01 014 | 002 | 2.09
2328 CA1 (1) XX/M/4A tuyére layer (grey) glass tuyére ) 0.12 B 0.06 0.30 B B 0.07 0.02 0.57
2328 CA1 (10) VIII/G/1A + 1B Giant tuyére - 024 - 021 0.48 - - 024 - 116
2328 CA1 (10) VIII/G/1A + 1B Giant tuyére Core - 0.29 - 0.23 0.48 - - 0.17 - 117
Average - 0.17 0.36 0.15 0.39 0.00 0.00 015 | 001
Standard Deviation - 0.11 0.73 0.08 0.10 0.01 0.01 0.07 | 001

Table C12.4: XRF tuyere results, higher proportion percentages in wt%, totals normalised to 100%.
Artefact Tuyere MgO Al203 Sio2 K20 CaO FeO Total
2328 CA1 (1) XX/M/4A tuyére layer (grey) glass tuyére 3.92 7.00 51.06 232 29.01 6.11 99.42
2328 CAL (10) VIII/G/1A + 1B Giant tuyére Core 2.90 7.63 74.17 246 6.22 545 98.82
Average 3.37 8.33 56.90 1.88 13.22 15.04
Standard Deviation 0.70 1.31 13.78 1.26 11.75 16.29
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Figure C12.3: Thaba Nkulu tuyére XRF low percentage element proportions (colours represent individual samples).
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Figure C12.4: Thaba Nkulu tuyére XRF higher percentage element proportions (colours represent individual samples).
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C12.3: XRF ore normalised oxides

Table C12.5: XRF ore results, low proportion percentages in wt%, totals normalised to 100%.

Standard Deviation

Artefact Ore Na20 | P205 | K20 | CaO | SO3 | TiO2 | V205 | Cr203 | MnO | NiO | CuO | Total
2328 CAL (2) XIII/F/S ORE - 014 | 040 | 085 | 0.08 | 007 - 001 | 0.04 - - 1.60
2328 CAL (2) XII/F/LA ORE - 014 | 041 | 057 | 004 | 004 | 002 | 001 | 009 | 0.03 - 1.37
2328 CA1 (2) XII/F/LA ORE (2) - 021 | 046 | 149 | 0.14 | 008 - 001 | 0.09 - - 2.48
2328 CAL (2) XIII/F/2B ORE - 019 | 061 | 18 | 018 | 007 | 001 | 002 | 011 - - 2.99
2328 CAI1 (2) XIII/F/2B ORE (2) - 004 | 026 | 034 | 004 | 003 | 001 | 001 | 005 | 001 - 0.78
2328 CAL (4) XX//S ORE - 012 | 053 | 072 | 009 | 021 | 002 | 001 | 009 - | 003 1.82
2328 CAI (10) IX/G/S ORE - 003 | 014 | 033 | 005 | 004 | 002 | 001 - - - 0.62
2328 CA1 (10) IX/G/S ORE (2) - 009 | 044 | 067 | 006 | 009 | 003 | 001 | 005 | 001 - 1.46
2328 CAL (10) IX/G/S ORE (3) - 004 | 018 | 048 | 005 | 006 | 001 | 001 | 002 | 002 - 0.87
2328 CAI (10) IX/G/2B ORE - 016 | 0.67 - 0.15 | 0.10 - 001 | 011 - - 1.20
2328 CAL AC 4 ORE - 006 | 027 | 042 | 006 | 009 | 003 | 001 | 005 | 0.02 - 0.99
2328 CAL AC 5 ORE - 004 | 029 | 018 | 011 | 022 | 003 | 002 | 002 | 002 - 0.93
2328 CAL AC 11 ORE - 003 | 016 | 015 | 006 | 007 | 001 | 002 - 0.04 - 0.54
2328 CAL AC 16 ORE - 008 | 022 | 072 | 006 | 005 - 001 | 003 | 002 - 1.18
Average - 010 | 036 | 062 | 008 | 009 | 001 | 001 | 005 | 001 | 0.00

- 006 | 017 | 050 | 005 | 006 | 001 | 000 | 004 | 001 | 001
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Table C12.6: XRF ore results, high proportion percentages in wt%, totals normalised to 100%.

Standard Deviation

Artefact Ore MgO | AI203 | Si0O2 | CaO | FeO | Total
2328 CAL (2) XIIl/F/S ORE 349 | 395 5183 | - | 3941 9839
2328 CAL (2) XIIVF/IA ORE | 456 | 514 | 2218 | - | 6674 | 9862
2328 CAL (2) XIIVF/LAORE (2) | 349 | 689 | 2265 | - | 6447 9751
2328 CAL(2) XIIUF/2BORE | 390 | 567 | 2244 | - | 6500 | 9701
2328 CAL (2) XIIF/2B ORE (2) | 284 | 457 | 2018 | - | 7162 | 922
2328 CAL (4) XX/J/S ORE 242 | 636 | 3018 | - |5022 | 9818
2328 CAL (10) IX/G/S ORE 395 | 237 | 713 | - | 8593 | 99.38
2328 CAL (10) IX/G/SORE () | 264 | 640 | 1860 | - | 70.00 | 9854
2328 CAL (10) IX/G/SORE (3) | 344 | 326 | 1007 | - | 8234 | 9913
2328 CAL (10) IX/G/2B ORE - 690 | 21.07 | 1135 | 50.47 | 9879
9328 CAL AC 4 ORE 276 | 321 |3099 | - |6205]| 9901
9328 CAL AC 5 ORE 327 | 457 | 1488 | - | 7636 | 9907
2328 CAL AC 11 ORE 226 | 378 | 1033 | - | 8309 | 9946
29328 CAL AC 16 ORE 323 | 473 | 1236 | - | 7849 | 9881
Average 302 | 484 | 2107 | 081 | 6891

108 | 145 |11.39 | 303 | 1237

358



Element Percentage

2.00

1.80

1.60

1.40

=
)
o

1.00

0.80

0.60

0.40

0.20

0.00

Na20 P205 K20 Ca0 S03 TiO2 V205 Cr203 MnO NiO CuO
Elements

Figure C12.5: Thaba Nkulu ore XRF low percentage element proportions (colours represent individual samples).
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Figure C12.6: Thaba Nkulu ore XRF higher percentage element proportions (colours represent individual samples).
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C12.4: XRF iron artefacts normalised oxides

Table C12.7: XRF iron artefacts results, low proportion percentages in wt%, totals normalised to 100%.

Iron Artefacts Na20 | P205 | K20 | CaO | SO3 | TiO2 | Cr203 | MnO | CuO | SnO2 | Total
Tang Thaba Nkulu (iron) 034 | 140 | 097 | 019 | 032 | 001 | 018 | 001 - 3.42
Arrow head (iron) 051 | 049 | 028 | 024 | 007 | 002 | 005 - 1.65
Spear base (iron) 054 | 058 | 052 | 024 | 011 | 001 | 0.1 006 | 218
Average 046 | 082 | 059 | 022 | 017 | 001 | 012 | 0.00 | 0.02

Standard Deviation 011 | 050 | 035 | 003 | 013 | 000 | 007 | 001 | 003

Table C12.8: XRF iron artefacts results, higher proportion percentages in wt%, totals normalised to 100%.

Iron Artefacts MgO | AI203 | SiO2 | FeO | Total
Tang Thaba Nkulu (iron) 8.86 | 37.08 | 50.64 | 96.57
Arrow head (iron) 3.39 5.65 17.41 | 71.89 | 98.34
Spear base (iron) 4.35 5.85 19.70 | 67.91 | 97.82
A\/erage 2.58 6.79 24.73 63.48
Standard Deviation 2.29 1.80 10.75 | 11.30
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Figure C12.7: Thaba Nkulu iron artefacts XRF low percentage element proportions (colours represent individual samples).
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Figure C12.8: Thaba Nkulu iron artefacts XRF higher percentage element proportions (colours represent individual samples).
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C12.5: XRF copper artefacts normalised oxides

Table C12.9: XRF copper artefacts results, low proportion percentages in wt%, totals normalised to 100%.

Copper Artefacts Na20 | P205 K20 SO3 TiO2 MnO FeO NiO As203 Total
2010 copper earring 2328 CA1 57 - 0.31 0.86 0.20 0.13 0.04 1.18 - 0.06 2.78
2328 CA1 (2) XIII/F/S copper thin wire earring artefact B 0.42 0.75 021 0.12 0.07 1.10 0.05 B 213
2328 CAL1 (3) X/A/3A thick copper wire artefact ) 0.22 0.95 011 020 0.04 1.52 ) ) 3.03
Average - 0.32 0.85 0.18 0.15 0.05 1.26 0.02 0.02
Standard Deviation - 0.10 0.10 0.05 0.04 0.02 0.22 0.03 0.04

Table C12.10: XRF copper artefacts results, higher proportion percentages in wi%, totals normalised to 100%.

Copper Artefacts MgO Al203 Si0o2 CaO CuO SnO2 Total
2010 copper earring 2328 CA1 57 ) 749 35.15 235 52.23 ) 97.22
2328 CA1 (2) XIII/F/S copper thin wire earring artefact - 767 31.41 2.52 50.86 4.81 97.27
2328 CA1 (3) X/A/3A thick copper wire artefact 349 843 43.59 214 36.07 3.25 96.97
Average 116 7.87 36.71 2.34 46.39 2.68

Standard Deviation 2.02 0.50 6.24 019 8.96 245
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APPENDIX D: ZIGMA ZEISS SEM RESULTS

Within Appendices D and E section, element symbols are followed by letters K or L.
These two letters do not represent elements; instead, they represent which electron orbit
the sample’s X-ray signal came from. When an electron from orbit M replaces the
dislodged electron of orbit K or L, the detector recognises this and represents the data
as (e.g.) C Kor In L. Most X-rays came from the K orbit, except for In L, Br L and Sn
L. For the purpose of representation, the K and L orbit labels were removed in Chapter
7, however, they are present within Appendices D and E.

D13.1.1: 2328 CA1 (1) XIX/N/AD 1

[ 1mm ¥ Electron Image 1

Figure D13.1: 2328 CA1 (1) XIX/N/AD 1 sample area image.
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D13.1: 2328 CA1 (1) XIX/N/AD 1 elements.

Element Weight% Atomic% [

[

CK 15.55 22.59

OK 55.93 60.99

AlK 751 4.85

SiK 14.13 8.78

KK 1.98 0.88

CaK [3.08 1.34

FeK |1.82 0.57

Totals [100.00

D13.1.2: 2328 CA1 (1) XIX/N/AD 2

[ 1imm y Electron Image 1

Figure D13.2: 2328 CA1 (1) XIX/N/AD 2 sample area image.
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Table D13.2: 2328 CA1 (1) XIX/N/AD 2 elements.

Element Weight% Atomic% [

[

CK 16.07 22.53

OK 62.01 65.28

AlK  6.73 4.20

SiK 10.01 6.00

KK 1.37 0.59

CaK 211 0.89

FeK |1.71 0.52

Totals [100.00

D13.1.3: 2328 CA1 (1) XIX/N/AD 3

[ 1mm ; Electron Image 1

Figure D13.3: 2328 CA1 (1) XIX/N/AD 3 sample area image.
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Table D13.3: 2328 CA1 (1) XIX/N/AD 3 elements.

Element Weight% Atomic% [

[

CK 13.91 20.23

OK 59.18 64.60

AlK 486 3.14

SiK 14.06 8.74

KK 1.79 0.80

CaK 444 1.94

FeK |1.76 0.55

Totals [100.00

D13.2.1: 2328 CA1L (1) XIX/N/2B 1

[ imm ; Electron image 1

Figure D13.4: 2328 CA1 (1) XIX/N/2B 1 sample area image.

370



Table D13.4: 2328 CA1 (1) XIX/N/2B 1 elements.

Element Weight% Atomic% [
OK 51.78 69.22
AlK  16.27 4.97

SiK 19.68 14.99

KK 2.93 1.60

CaK |12.04 6.43

FeK 7.30 2.80
Totals 100.00

D13.2.2: 2328 CA1 (1) XIX/N/2B 2

[

imm

Electron Image 1

Figure D13.5: 2328 CA1 (1) XIX/N/2B 2 sample area image.
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Table D13.5: 2328 CA1 (1) XIX/N/2B 2 elements.

Element Weight% Atomic% [
OK 46.59 66.04
MgK 1.79 1.67

AlK  16.35 5.34

SiK 14.15 11.43
CaK |18.11 10.25
FeK 13.01 5.28
Totals 100.00

D13.2.3: 2328 CA1 (1) XIX/N/2B 3

[

imm

Electron image 1

Figure D13.6: 2328 CA1 (1) XIX/N/2B 3 sample area image.
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Table D13.6: 2328 CA1 (1) XIX/N/2B 3 elements.

Element Weight% Atomic% [
OK 66.65 78.19
MgK 5.28 4.08

AlK 530 3.69

SiK 16.87 11.28

KK 0.78 0.38

CaK 511 2.39
Totals 100.00

[

D13.3.1: 2328 CA1 (1) XX/M/2ARB 1

L 600um

Electron image 1

Figure D13.7: 2328 CA1 (1) XX/M/2A RB 1 sample area image.
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Table D13.7: 2328 CA1 (1) XX/M/2A RB 1 elements.

Element \Weight% Atomic%[

|

OK 32.01 60.46

SiK 12.11 13.03

FeK 137.44 20.26

BrL 12.09 4.57

InL 6.35 1.67

Totals [100.00

D13.3.2: 2328 CAl (1) XX/M/2A RB 2

[ 800pm ' Electron image 1

Figure D13.8: 2328 CA1 (1) XX/M/2A RB 2 sample area image.
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Table D13.8: 2328 CA1 (1) XX/M/2A RB 2 elements.

Element \Weight% Atomic%[

|

SiK 7.79 14.38

KK 7.03 9.32

FeK  75.26 69.86

BrL 9.92 6.44

Totals [100.00

D13.3.3: 2328 CAl (1) XX/M/2A RB 3

[ £00pm ' Electron Image 1

Figure D13.9: 2328 CA1 (1) XX/M/2A RB 2 sample area image.
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Table D13.9: 2328 CA1 (1) XX/M/2A RB 3 elements.

Element Weight% Atomic% [
OK 43.45 61.75
AlK 1951 8.02

SiK 25.61 20.74

KK 4.43 2.57

FeK 117.00 6.92
Totals 100.00

Figure D13.10: 2328 CA1 (1) XX/M/2A RB 3 sample area image NTS BSD.

EMT = 2000 kV
WD = 85mm

Signal A = NTS 850
Mag= 239X

Date :10 Oct 2013
Time 80310
N
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D13.4.1: 2328 CAl (1) XX/M/1B 1

[ imm ’ Electron Image 1

Figure D13.11: 2328 CA1 (1) XX/M/1B 1 sample area image.

Table D13.10: 2328 CA1 (1) XX/M/1B 1 elements.

Element Weight% Atomic%[

|

CK 16.14 26.27

OK 45.21 55.22

AlK 443 3.21

SiK 9.08 6.32

KK 1.21 0.60

FeK  23.94 8.38

Totals [100.00
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D13.4.2: 2328 CA1 (1) XX/M/1B 2

[ imm ) . Electron image 1

Figure D13.12: 2328 CA1 (1) XX/M/1B 2 sample area image.

Table D13.11: 2328 CA1 (1) XX/M/1B 2 elements.

Element \Weight% Atomic%[

|

CK 8.89 1351

OK 58.51 66.76

AlK  8.86 5.99

SiK 17.09 11.10

KK 2.75 1.28

CaK 0.63 0.29

FeK 3.28 1.07

Totals [100.00
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D13.4.3: 2328 CAL (1) XX/M/1B 3

3
Y

[ imm v Imaoet

Figure D13.13: 2328 CA1 (1) XX/M/1B 3 sample area image.

Table D13.12: 2328 CA1 (1) XX/M/1B 3 elements.

Element Weight% Atomic%[

|

OK 45.92 70.07

AlK 1435 3.94

SiK 9.38 8.15

KK 1.10 0.68

FeK 39.25 17.16

Totals [100.00
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: "J ,:.:'n.
ENY = 2000 kv Tigrwl A = NTS BOD Date 10 Ot 2013
WO = §.5mm Mags 113X Time G3548

Figure D13.14: 2328 CA1 (1) XX/M/1B 3 sample area image NTS BSD.

D13.5.1: 2328 CALl (1) XX/O/AD

[ 300pm . Electron Image 1

Figure D13.15: 2328 CA1 (1) XX/O/AD sample area image.
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Table D13.13: 2328 CA1 (1) XX/O/AD elements.

Element Weight% Atomic% [

[

OK 49.49 70.87

AlK  4.00 3.40

SiK 10.50 8.56

CaK 1481 8.47

FeK  21.20 8.70

Totals [100.00

D13.5.2: 2328 CAL (1) XX/O/AD (2)

| 300um ! Electron Image 1

Figure D13.16: 2328 CA1 (1) XX/O/AD (2) sample area image.
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Table D13.14: 2328 CA1 (1) XX/O/AD (2) elements.

Element Weight% Atomic% ‘
N K 30.13 45.61

OK 26.29 34.84
SiK 3.76 2.84

CaK |10.64 5.63

FeK 29.17 11.08
Totals 100.00

D13.5.3: 2328 CAL (1) XX/O/AD (3)

[

300um

1

Electron Image 1

Figure D13.17: 2328 CA1 (1) XX/O/AD (3) sample area image.
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Table D13.15: 2328 CA1 (1) XX/O/AD (3) elements.

Element Weight% Atomic% ‘

‘_

OK 40.79 64.20

AlK  3.92 3.66

SiK 11.10 9.95

KK 1.27 0.82

CaK [11.40 7.16

FeK  31.53 14.22

Totals [100.00

Signal A = NTS BSD Date & Oct 2013
Mag» 429X Time 123740

5. YU £

Figure D13.18: 2328 CA1 (1) XX/O/AD (3) sample area image NTS BSD.
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D13.6.1: 2328 CAl (1) XX/O/2B 1

L 200um ' Electron Image 1

Figure D13.19: 2328 CA1 (1) XX/0O/2B 1 sample area image.

Table D13.16: 2328 CA1 (1) XX/0O/2B 1 elements.

Element Weight% Atomic% ‘

[

OK 49.66 68.94

AlK  16.85 5.64

SiK 19.64 15.54

KK 2.34 1.33

FeK 2151 8.56

Totals [100.00
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D13.6.2: 2328 CAl (1) XX/O/2B 2

Table D13.17: 2328 CA1 (1) XX/O/2B 2 elements.

L

P

Electron Image 1

Figure D13.20: 2328 CA1 (1) XX/0O/2B 2 sample area image.

Element Weight% Atomic% ‘
CK 6.01 9.53

OK 56.40 67.13
AlK  [7.07 4.99

SiK 22.32 15.13

KK 2.91 1.42

FeK 5.29 1.80
Totals |100.00
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EHT =2000 0V Signal A = NTS BSD Date 8 Oet 2013
WD = 85 mm Mag= 704 X Time 123145

Figure D13.21: 2328 CA1 (1) XX/0O/2B sample area image NTS BSD.

D13.7.1: 2328 CA1 (2) XII/F/S thin wire earring 1

[ 100pm ! Electron image 1

Figure D13.22: 2328 CA1 (2) XIII/F/S thin wire earring 1 sample area image.
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Table D13.18: 2328 CA1 (2) XIII/F/S thin wire earring 1 elements.

Element Weight% Atomic% ‘

‘_

CuK 92.26 95.70

SnL [7.74 4.30

Totals [100.00

D13.7.2: 2328 CAL (2) XHI/F/S thin wire earring 2

[ 100pm . Electron Image 1

Figure D13.23: 2328 CA1 (2) XIII/F/S thin wire earring 2 sample area image.
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Table D13.19: 2328 CA1 (2) XIII/F/S 2 elements.

Element Weight% Atomic% [
CK 32.35 63.92

OK 10.57 15.68
CuK |51.78 19.34
SnL |5.30 1.06
Totals 100.00

Date 26 Sep 2013
Time 100813

ZEISN

Figure D13.24: 2328 CA1 (2) XI1I/F/S thin wire earring 2 sample area image SE2 A.
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ENT» 20000 Dete 26 Sep 2013 ZEISS
WD = 85mm 2 Time 101633

Figure D13.25: 2328 CA1 (2) XIII/F/S thin wire earring 2 sample area image SE2 B.

D13.8.1: 2328 CAL1 (3) X/A/3A thick copper wire 1

[ 200pm ’ Electron Image 1

Figure D13.26: 2328 CA1 (3) X/A/3A thick copper wire 1 sample area image.
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Table D13.20: 2328 CA1 (3) X/A/3A thick copper wire 1 elements.

Element Weight% Atomic% ‘

‘_

CuK 9210 95.61

SnL  [7.90 4.39

Totals [100.00

D13.8.2: 2328 CAL1 (3) X/A/3A thick copper wire 2

[ 200pm . Electron image 1

Figure D13.27: 2328 CA1 (3) X/A/3A thick copper wire 2 sample area image.
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Table D13.21: 2328 CA1 (3) X/A/3A thick copper wire 2 elements.

Element Weight% Atomic% [

[

CK 30.29 61.56

OK 11.00 16.79

CuK |53.66 20.62

SnL  5.05 1.04

Totals [100.00

D13.9.1: 2328 CA1 (10) Road Test X/1/S 1

[ B00UM ' Electron Image 1

Figure D13.28: 2328 CA1 (10) X/I/S 1 sample area image.
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Table D13.22: 2328 CA1 (10) X/1/S 1 elements.

Element \Weight% Atomic% [
CK 8.95 18.47

OK 35.14  54.46
AlK 217 1.99

SiK  3.30 291

Fe K 49.42 21.94

InL 1.03 0.22
Totals |100.00

[

D13.9.2: 2328 CAl (10) Road Test X/1/S 2

[ 600um

Elactron Image 1

Figure D13.29: 2328 CA1 (10) X/I/S 2 sample area image.
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Table D13.23: 2328 CAL1 (10) X/1/S 2 elements.

Element Weight% Atomic% [

[

CK 7.57 13.56

N K 14.80 22.75

OK 35.15 47.30

Fe K  142.48 16.38

Totals [100.00

EMNT « 26008V Signed A “NTS B3O Dete 10 Oct 2013
Mags 230X Time 92220

<

Figure D13.30: 2328 CA1 (10) X/I/S 2 sample area image NTS BSD.
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Dwte 10 Oct 2013
Tene 82220

“NAE N o i YN

Figure D13.31: 2328 CA1 (10) X/I/S 2 sample area image SE2.

D13.10.1: 2328 CA1 Road collection 8 Slag 1
S, - ’ 7

)

300pm 3 Electron Image 1

Figure D13.32: 2328 CA1 Road collection 8 Slag 1 sample area image.
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Table D13.24: 2328 CA1 Road collection 8 Slag 1 elements.

Element Weight% Atomic% [

[

CK 9.28 17.83

OK 40.57 58.51

AlK 2,96 2.53

SiK  4.00 3.29

Fe K  43.18 17.84

Totals [100.00

D13.10.2: 2328 CA1 Road collection 8 Slag 2

phig . 7

| 300pm e TG

Figure D13.33: 2328 CA1 Road collection 8 Slag 2 sample area image.

395



Table D13.25: 2328 CA1 Road collection 8 Slag 2 elements.

Element Weight% Atomic%‘
OK 33.68 58.10

Al K 8.29 8.48

SiK 9.21 9.05

KK 1.17 0.83

Fe K 47.65 23.55
Totals |100.00

D13.11.1: 2328 CA1 Road collection 16 Ore

Figure D13.34: 2328 CA1 Road collection 16 Ore sample area image.

[

700um

Electron Image 1
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Table D13.26: 2328 CA1 Road collection 16 Ore

Element Weight% Atomic% [

[

CK 100.00 100.00

Totals [100.00

D13.12.1: 2328 CA1 57 Copper Earring 1

[ 20m " Elsciron image 1

Figure D13.35 2328 CA1 Copper Earring 1 sample area image.
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Table D13.27: 2328 CA1 Copper Earring 1 elements.

Element Weight% Atomic% ‘

[

CuK |100.00 100.00

Totals [100.00

D13.12.2: 2328 CA1 57 Copper Earring 2

L 1mm y Electron Image 1

Figure D13.36: 2328 CA1 Copper Earring 2 sample area image.
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Table D13.28: 2328 CA1 Copper Earring 2 elements.

Element Weight% Atomic% [

‘.

CK 36.52 70.16

OK 6.29 9.07

CuK 57.19 20.77

Totals [100.00

D13.12.3: 2328 CA1 57 Copper Earring 3

[ 10um . Electron image 1

Figure D13.37: 2328 CA1 Copper Earring 3 sample area image.
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Table D13.29: 2328 CA1 Copper Earring 3 elements.

Element Weight% Atomic% ‘

[

OK 32.04 54.69

AlK 2291 23.18

CIK 813 6.26

CuK [36.92 15.87

Totals [100.00

D13.12.4: 2328 CA1 57 Copper Earring 4

[ 10pm = Electron Image 1

Figure D13.38: 2328 CA1 Copper Earring 4 sample area image.
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Table D13.30: 2328 CA1 Copper Earring 4 elements.

Element Weight% Atomic%[

|

OK 5.68 18.03

CIK  |10.35 14.83

CuK 83.97 67.14

Totals [100.00

WO = &8 mm Mag» 200%X Tene #5741

EHT » 10.00 W Serei A = 562 D 20 Sep 2012

Figure D13.39: 2328 CA1 Copper Earring 4 sample area image SE2.
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D13.13.1: 2328 CA1 Arrowhead 1

Table8.31: 2328 CA1 Arrowhead 1 elements.

L

1mm

Electron Image 1

Figure D13.40: 2328 CA1 Arrowhead 1 sample area image.

|

Element Weight% Atomic%(
OK 16.26  40.40

FeK 83.74 59.60
Totals 100.00

402



D13.13.2: 2328 CA1 Arrowhead 2

Table8.32: 2328 CA1 Arrowhead 2 elements.

700pm

Electron Image 1

Figure D13.41: 2328 CA1 Arrowhead 2 sample area image.

Element Weight% Atomic% [
OK 35.12 65.39
FeK 164.88 34.61
Totals |100.00
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D13.13.3: 2328 CA1 Arrowhead 3

Table8.33: 2328 CA1 Arrowhead 3 elements.

To0um

Electron Image 1

Figure D13.42: 2328 CA1 Arrowhead 3 sample area image.

Element Weight% Atomic% [
FeK 100.00 100.00
Totals |100.00
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D13.13.4: 2328 CA1 Arrowhead 4

T00um

Electron Image ¢

Table8.34: 2328 CA1 Arrowhead 4

Figure D13.43: 2328 CA1 Arrowhead 4 sample area image.

Element Weight% Atomic% [
OK 45.31 74.31
FeK  54.69 25.69
Totals |100.00
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D13.13.5: 2328 CA1 Arrowhead 5

Table8.35: 2328 CA1 Arrowhead 5 elements.

imm

Electron Image 1

Figure D13.44: 2328 CA1 Arrowhead 5 sample area image.

Element Weight% Atomic% ‘
OK 15.53 39.08
FeK  84.47 60.92
Totals |100.00
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Signal A » SE2 Dete 26 Sep 2013 ZFISS
Mag= 113X Time 1104:06

Figure D13.45: 2328 CA1 Arrowhead 5 sample area image SE2B.

D13.14.1: 2328 CA1 Spear base 1

[ 200pm ’ Electron Image 1

Figure D13.46: 2328 CA1 Spear base 1 sample area image.
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Table D13.36: 2328 CA1 Spear base 1 elements.

Element Weight% Atomic% ‘

‘_

OK 42.61 72.15

FeK  57.39 27.85

Totals [100.00

D13.14.2: 2328 CA1 Spear base 2

[ 200um ’ Electron Image 1

Figure D13.47: 2328 CA1 Spear base 2 sample area image.
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Table D13.37: 2328 CA1 Spear base 2 elements.

Element Weight% Atomic% ‘
OK 50.24 66.12
AlK 423 3.30

SiK 35.10 26.32

KK 2.05 1.10

FeK 8.38 3.16
Totals |100.00

D13.14.3: 2328 CA1 Spear base 3

3 .
Spectrum 14

200um

1

Electron Image 1

Figure D13.48: 2328 CA1 Spear base 3 sample area image.
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Table D13.38: 2328 CA1 Spear base 3 elements.

Element Weight% Atomic% ‘
CK 17.16 26.21

OK 45.34 51.96
SiK 29.32 19.15
FeK 8.8 2.69
Totals |100.00

D13.14.4: 2328 CA1 Spear base 4

| 200pm 1

Electron Image 1

Figure D13.49: 2328 CA1 Spear base 4 sample area image.
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Table D13.39: 2328 CA1 Spear base 4 elements.

Element Weight% Atomic%‘
OK 32.33 60.37

Al K 2.35 2.61

SiK 3.94 419

Fe K 61.37 32.83
Totals |100.00

D13.15.1: 2328 CA1 Tang 1

Spectrum 6

700um

Electron Image 1

Figure D13.50: 2328 CA1 Tang 1 sample area image.
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Table D13.40: 2328 CA1 Tang 1 elements.

Element Weight% Atomic%‘
OK 45.37 72.50

Al K 1.79 1.69

SiK 3.57 3.25

Fe K 49.27 22.56
Totals |100.00

D13.15.2: 2328 CAl1 Tang 2

Spectrum 8

700um

Electron Image 1

Figure D13.51: 2328 CA1 Tang 2 sample area image.
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Table D13.41: 2328 CA1 Tang 2 elements.

Element \Weight% Atomic% [
CK 791 15.51

OK 37.60 55.36
AlK  13.63 11.90
FeK  140.86 17.23
Totals |100.00

D13.15.3: 2328 CAl1 Tang 3

100um

Eleciron Image 1

Figure D13.52: 2328 CA1 Tang 3 sample area image.

413



Table D13.42: 2328 CA1 Tang 3 elements.

Element \Weight% Atomic% [

[

OK 46.10 68.46

AlK  16.80 5.99

SiK 12.07 10.21

KK 2.40 1.46

FeK 32.62 13.88

Totals [100.00

D13.15.4: 2328 CAl1 Tang 4

L 100pm v Eledtron Image 1

Figure D13.53: 2328 CA1 Tang 4 sample area image.
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Table D13.43: 2328 CA1 Tang 4 elements.

Element Weight% Atomic% [

[

CK 60.31 67.59

OK 37.10 31.21

MgK 079  [0.44

SiK 1.09 0.52

CaK [0.71 0.24

Totals [100.00

Signal A = NTS BSO Date 20 Sep 2013 —
Mag= 100KX Time 93425

Figure D13.54: 2328 CA1 Tang sample area image NTS BSD B.
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APPENDIX E: EDAX SEM RESULTS

Within Appendices D and E section, element symbols are followed by letters K or
L. These two letters do not represent elements; instead, they represent which
electron orbit the sample’s X-ray signal came from. When an electron from orbit M
replaces the dislodged electron of orbit K or L, the detector recognises this and
represents the data as (e.g.) C K or In L. Most X-rays came from the K orbit, except
for In L, Br L and Sn L. For the purpose of representation, the K and L orbit labels

were removed in Chapter 7, however, they are present within Appendices D and E.

E14.1: 2328 CA1 (3) X/A/5B tuyere

J i )

AN e e YW

FoArRe X 4

Fiqure E14.1: 2328 CA1 (3) X/A/5B under LFD.
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Figure E14.2: 2328 CA1 (3) X/A/5B under Dual BSD.

Table E14.1: Element detection of 2328 CA1 (3) X/A/5B top under 20kV.

Atomic Net Int.
Element Weight % o, NetiInt.

Error
CK 7.35 12.36 11.89 0.06

MgK 0.87 0.72 13.56 0.08

SiK 21.24 15.28 355.86 0.01

CaK 1.79 0.9 15.24 0.13
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Table E14.2: Element detection of 2328 CA1 (3) X/A/5B top under 30kV.

Atomic Net Int.
Element Weight % % Net Int.

Error

oK 41.59 58.8 436.1 0.01
MgK 0.91 0.85 32.1 0.05
AIK 13.08 10.97 674.01 0.01
SiK 25.28 20.36 1365.51 0

PK 0.88 0.65 33.38 0.05
K K 3.89 2.25 260.59 0.02
CaK 1.78 1.01 109.49 0.03
TiK 0.42 0.2 25.79 0.09
FeK 12.16 4,93 5135 0.01

Figure E14.3: 2328 CA1 (4) XX/J/3A under ETD.
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Figure E14.4: 2328 CA1 (4) XX/J/3A under Dual BSD.

Table E14.3: Element detection of 2328 CA1 (4) XX/J/3A under 20kV.

Atomic Net Int.
Element Weight % o, Netint.

Error
oK 28.28 53.86 1529.83 0

SiK 6.73 7.3 651.7 0.01

MnK 1.01 0.56 27.46 0.2
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E14.3: 2328 CAL (4) XX/J/3B tuyere

TUVNT et g WTPW W Wi %l e 0 AP |
L | JATOT P LFD N0« 1E0nwvh 15000V TG AGnh |

Figure E14.5: 2328 CA1 (4) XX/J/3B Area 1 under LFD.

CAVADIT | T OR ey HPW T RV W e ARG |
Vo B47-3Y PN DunBSD 2300y 1 08 mew 1500 AV NG et 380N

Figure E14.6: 2328 CA1 (4) XX/J/3B Area under Dual BSD.
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Figure E14.8: 2328 CA1 (4) XX/J/3B Area 1 under Dual BSD.
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Table E14.4: Element detection of 2328 CA1 (4) XX/J/3B Area 1 under 20kV.

Atomic Net Int.
Element Weight % % Net Int.

Error

OK 45.2 62.18 1430.82 0

MgK 0.81 0.74 63.44 0.04
AIK 59 481 520.81 0.01
SiK 31.64 24.8 2838.93 0

PK 0.93 0.66 56.68 0.03
K K 2.39 1.34 125.34 0.03
CaK 1.91 1.05 83.75 0.04
FeK 11.22 4.42 191.35 0.02

Figure E14.9: 2328 CA1 (10) VIII/G/S Ore under ETD.
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Figure E14.10: 2328 CA1 (10) VIII/G/S Ore under Dual BSD.

o N -

Table E14.5: Element detection of 2328 CA1 (10) VIII/G/S Ore under 20kV.

Atomic Net Int.
i 0,
Element Weight % % Net Int. Error
oK 30.48 57.74 891.28 0.01
SiK 4.38 4.73 215.3 0.01
FeK 61.03 33.12 711 0.01
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E14.5: 2328 CAL (10) IX/G/1B slag

Fiqure E14.12: 2328 CA1 (10) IX/G/1B Area 1 analysis points under Dual BSD.
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Table E14.6: Element detection of 1X/G/1B Spot 1 under 20kV.

Atomic Net Int.
i 0,
Element Weight % % Net Int. Error
CK 9.61 1551 7186 0.02

MgK 1.42 113 59.56 0.03

SiK 8.69 6 425.83 0.01

CaK 19.26 9.32 473.97 0.01

Table E14.7: Element detection of 2328 CA1 (10) 1X/G/1B Spot 2 under 20kV.

Atomic Net Int.
Element Weight % % Net Int. Error
oK 22.84 50.49 479.06 0.01

SiK 0.26 0.33 9.29 0.22

FeK 76.14 48.23 620.09 0.01
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Figure E14.14: 2328 CA1 (10) IX/G/1B Area 2 under Dual BSD.
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Table E14.8: Element detection of 2328 CA1 (10) IX/G/1B Area 1 under 30kV.

Atomic Net Int.
Element Weight % % Net Int.

Error
oK 2491 48.63 55286 0

AIK 4.85 5.61 255.24 0.01

PK 0.29 0.3 21.82 0.1

CaK 5.19 4.04 630.33 0.01
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