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2 Julia Montes-Landa, Ignacio Montero-Ruiz, Marcos Martinon-Torres

1. COVA CARTANYA

Sample CC1088 CA number CA210058

SU info Unknown — Poor chronostratigraphic descriptions in the reports

Period Chalcolithic — EBA

Location Missing — Originally at the Museu d’Arqueologia Salvador Vilaseca (Reus), but it
was not possible to locate it during my visit

Characterisation | Cu smelting Wt. Not registered

Sampling A sample was removed from the specimen years ago by I. Montero-Ruiz

PXRF analysis In Rafel Fontanals et al. Mounted Full sample.

(2017): up to 57.90 wt%Fe,
45.20 wt%Cu, 0.58 wy%Zn
and 0.40 wt%As.

LIA Yes (Montero, 2017; Rafel LIA result Unknown source, but not from El
Fontanals et al., 2018b). Priorat.
Comments This sample was taken, mounted, and prepared by I. Montero-Ruiz years ago. This

crucible was not originally recognised as such by Vilaseca when he excavated the
site, but it was recently found during a re-assessment of the assemblage.

Fig. SF.1. CC1088 in a resin block (Scale = 1 mm).
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2
Fig. SF.2. CC1088 BSE micrograph; Fe oxide crystals trapping Cu sulphides and metallic Cu prills (ore
relic). Fe-Mg-Si crystals and Fe-Si crystals also populate the glassy matrix (Scale =250 pum).
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Table SF.1. SEM-EDS results of bulk and glassy matrix compositions of CC1088.
Description | Na:O | MgO | Al20s3 | SiO2 | P20s | SOs | Cl | K20 | CaO | TiO2 | MnO | FeO | CuO | ZnO | As20s | BaO An. Total

Bulk BDL 1.6 40 (198 | BDL |11 |11 |05 | 36 |BDL| BDL [599| 82 | 0.3 BDL | BDL 103.3

Glassy matrix | 0.1 1.5 103 | 406 | 05 | 04 |BDL| 29 | 156 | 0.1 0.2 | 260 06 | 0.5 0.5 0.3 108.3
BDL = below detection limits.

Table SF.2. CC1088 SEM-EDS results of phases reported as oxides.

Description MgO | AlOs | SiO2 | P20s | SOs Cl K20 | CaO | MnO | FeO | CuO | ZnO | As20s An. Total
Fe-Si phase 0.7 2.1 79.4 0.3 03 | 04| 03 1.6 BDL | 12.7 | 19 | BDL 0.6 84.2
Si-Fe crystal 0.4 0.7 90.3 BDL BDL | 0.7 0.1 1.4 BDL 4.2 2.1 BDL BDL 94.0
Fe-Mg-Si crystal | 6.4 3.0 33.0 BDL | BDL | BDL | 0.6 2.7 0.2 53.8 | BDL | 0.3 BDL 118.1
Fe-Mg-Si crystal Il 14.5 BDL 32.1 BDL BDL | BDL | BDL 0.7 0.4 52.1 0.3 BDL BDL 115.1
Fe-Mg-Si crystal IlI 5.5 1.2 323 BDL | BDL | BDL | 0.3 31 0.3 56.1 | 0.8 0.4 BDL 100.3
Fe crystal 1.9 1.6 BDL BDL BDL | BDL | BDL 0.2 BDL 93.4 2.6 0.4 BDL 103.7

BDL = below detection limits.

Table SF.3. CC1088 SEM-EDS results of phases reported as elements.

Description (0] Si S cl Fe Cu As | Ag | An.Total
Cu-Cl phase (oxidised) 20.5 | BDL | BDL | 17.1 | 29 | 59.5 | BDL | BDL 103.8
Cu-S prill I 29 | BDL| 233 | BDL | 99 | 618 | 1.7 | 04 114.2
Cu-S prill ll 13 | BDL| 21.2 | BDL | 42 | 714 | 1.9 | BDL 113.3
Cu-S prill 111 0.9 |BDL| 222 | BDL | 1.2 | 75.7 | BDL | BDL 108.0
Cu-S-As prill | 1.0 | BDL| 205 | BDL | 2.8 | 66.7 | 9.1 | BDL 111.7
Cu-S-As prill ll 14 | 02 | 205 | BDL | 47 | 654 | 7.6 | 0.3 123.0

BDL = below detection limits.
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2. COVA DEL BULDO

Sample CB-PA22253 | CAnumber | CA210057
SU info Unclear, but reported among the burial remains of two children in area C of the
cave
Period Chalcolithic-EBA
Location Museu d’Arqueologia Salvador Vilaseca (Reus)
Characterisation | Cu smelting | wt. | 105.5¢
Sampling A sample was removed from the specimen years ago by |. Montero-Ruiz
pXRF analysis In Soriano Llopis (2010) and | Mounted Full sample.
Montero (2017): up to
34.20 wt%Fe, 64.70 wt%Cu,
0.14 wt%An, 0.03 wt%As,
0.13 wt%Ag and
0.95 wt%Sn.
New pXRF analyses on the
specimen were also
conducted.
LIA Yes (Montero, 2017; Rafel et | LIA results Turquesa mine, notwithstanding
al., 2016). disagreements in specific ratios.
Comments This sample was taken, mounted, and prepared by |. Montero-Ruiz years ago.

Diameter: ~18-20 cm.

Max. slag thickness: 2.19 mm, but note that the specimen had been already
sampled before where most of the slag was pressumably located. Moreover, its
exacavators report a 3 mm Cu crust that is nowadays lost.

Ceramic thickness: 10.49 mm.

B ——

Fig. SF.3. CB-PA22253 after sampling. Picture B shows the area sampled.
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Fig. SF.4. CB-PA22253 in a resin block (Scale = 1 mm).
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Fig. SF.5. CB-PA22253 BSE micrograph; clusters of Fe oxide crystals trapping Cu-based prills (note other
white prills not indicated) interpreted as ore relics. A pore (Pr) with Cu corrosion products (Cs) can also be
seen (Scale = 500 um).

Fig. SF.6. CB-PA22253 BSE micrograph; altered ceramic with semi-dissolved mineral inclusions
(Scale = 100 um).
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Table SF.4. pXRF results of CB-PA22253.

Description Mg Al Si P S K Ca Ti \" Cr Mn Fe Co Ni Cu Zn As Br Rb
CB-PA22253 Cu residue 1.63 | 6.00 | 10.99 | 2.32 | 0.64 | 0.93 | 3.11 | 0.03 | BDL | 0.01 | 0.04 | 13.05 | 0.05 | BDL | 9.54 | 0.10 | 0.05 | BDL | 0.01
CB-PA22253 Cu residue BDL | 2.36| 480 |1.01|0.21|0.48 | 294 | 0.03 | BDL | 0.01 | 0.05|24.36 | BDL | BDL | 2.43 | 0.10 | 0.03 | BDL | 0.01
CB-PA22253 Cu residue 1.78 | 3.71 | 6.06 | 2.85|0.40 | 0.66 | 3.72 | 0.03 | BDL | 0.01 | 0.05| 17.45 | 0.06 | BDL | 14.84 | 0.15 | 0.06 | 0.00 | 0.01
CB-PA22253 outer surface 8.11 | 6.61 | 11.70 | 2.95|1.93 | 0.70 | 5.64 | 0.05 | 0.01 | BDL [ 0.01 | 2.02 | 0.01 | 0.00 | 0.21 | 0.01 | 0.01 | 0.00 | 0.01

BDL = below detection limits.

Table SF.4 (cont.). pXRF results of CB-PA22253 (cont.).

Description Sr Y Zr Nb Mo Rh Ag Cd Sn Sb Ba w Hg Pb Bi Th LE
CB-PA22253 Cu residue 0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.01 | BDL | 0.01 | BDL | 0.09 | 0.02 | 0.00 | BDL | 0.00 | BDL | 51.35
CB-PA22253 Cu residue 0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | BDL | BDL | 0.01 | BDL | BDL | 0.02 | BDL | BDL | 0.00 | BDL | 61.13
CB-PA22253 Cu residue 0.02 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.01 | BDL | 0.02 | BDL | 0.10 | 0.02 | BDL | BDL | 0.00 | BDL | 48.00
CB-PA22253 outer surface 0.01 | 0.00 | 0.01 | 0.00 | BDL | BDL | BDL | BDL | BDL | BDL | 0.05 | BDL | BDL | 0.00 | BDL | 0.00 | 59.93

BDL = below detection limits; LE = light elements.

Table SF.5. SEM-EDS results of bulk slag and ceramic compositions of CB-PA22253.

Description Na:0 MgO Al203 SiO2 SOs cl K20 Ca0 | TiO: MnO FeO CuO | ZnO An. Total
Bulk slag 0.2 2.9 11.2 32.7 0.3 0.3 1.3 7.2 0.6 0.1 37.9 5.2 0.1 100.2
Bulk alt. ceramic 1.3 2.5 24.3 53.2 BDL | BDL | 3.5 1.1 1.2 0.1 10.3 2.4 BDL 82.8

BDL = below detection limits.

Table SF.6. SEM-EDS results of glassy and ceramic matrices compositions of CB-PA22253.

Description Na:0 MgO Al203 SiO2 P20s SO3 K20 | CaO | TiO2 MnO | FeO | CuO | ZnO An. Total
Glassy matrix 0.1 3.2 12.8 41.6 0.0 BDL 1.8 9.8 0.6 0.2 29.1 0.3 0.4 104.1
Ceramic matrix (alt.) 2.5 0.6 20.5 63.6 BDL 0.1 5.3 3.2 0.1 BDL 2.1 2.0 BDL 106.4

BDL = below detection limits.
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Table SF.7. CB-PA22253 SEM-EDS results of slag and ceramic phases reported as oxides.

Description NazO | MgO | Al20s | SiOz2 | CI | P20s | K20 | CaO | TiO2 | MnO | FeO | CuO | ZnO | As20s
Fe crystal | BDL | 0.9 4.6 0.8 |BDL| BDL | BDL| 0.2 | BDL | BDL | 93.6 | BDL | BDL | BDL
Fe crystal Il BDL 1.2 2.1 0.2 | BDL | BDL | BDL | BDL | BDL BDL | 96.5 | BDL | BDL BDL
Fe-Al-Si crystal | BDL | 3.1 | 12.2 | 418 |BDL| 0.2 | 1.7 | 11.0 | 0.6 0.2 |282)| 0.7 | 03 BDL
Fe-Al-Si crystal Il BDL 33 11.1 | 426 | BDL | BDL | 1.3 9.3 0.3 BDL | 315 | 0.3 0.3 BDL
Ca-Al-Si mineral (semi-diss.) 0.4 05 | 272 | 462 | 05 | BDL | 1.8 | 136 | 04 BDL | 70 | 2.1 | BDL | 0.3
Ca-Al-Si crystal 0.8 0.3 325 | 457 | BDL | BDL | 0.7 | 17.8 | BDL BDL 2.2 | BDL | BDL BDL
Fe-Ti mineral | BDL 35 5.6 2.7 | BDL | BDL | 0.2 0.1 | 579 BDL | 29.8 | 0.3 | BDL BDL
Fe-Ti mineral Il (semi-diss.) 0.7 3.8 9.6 [ 233 |BDL|BDL |17 | 05 |344| BDL |26.1| BDL | BDL | BDL
Fe-Ti-Si mineral 0.3 4.2 9.8 13.0 | BDL | BDL | 1.3 0.3 | 424 BDL | 279 | 0.8 | BDL BDL
Fe-Si mineral 0.4 1.7 49 |523|BDL|BDL |09 | 01 |220| BDL |17.2| 0.5 | BDL | BDL
Quartz | BDL BDL BDL | 99.7 | BDL | BDL | BDL | BDL | BDL BDL 0.4 | BDL | BDL BDL
Quartz Il BDL | BDL | 0.1 |99.6 | BDL | BDL | BDL | BDL | BDL | BDL | 0.3 | BDL | BDL | BDL
REE-AI-Si mineral 0.8 1.0 | 17.0 | 379 | BDL | 10.7 | 2.7 | 14 | 0.7 BDL | 5.3 | 04 | BDL | BDL
Cu oxide in a ceramic pore BDL 04 3.6 34 | 1.1 | BDL | 0.2 0.2 BDL BDL 2.3 | 89.0 | BDL | BDL

BDL = below detection limits.
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Table SF.7 (cont.). CB-PA22253 SEM-EDS results of slag and ceramic phases reported as oxides (cont.).

Description La20s3 | Ce20s | Pr20s | Nd203 | Sm20s | Gd20s | ThOz2 | An. Total
Fe crystal | BDL BDL BDL BDL BDL BDL BDL 104.5
Fe crystal Il BDL BDL BDL BDL BDL BDL BDL 103.6
Fe-Al-Si crystal | BDL BDL BDL BDL BDL BDL BDL 102.3
Fe-Al-Si crystal Il BDL BDL BDL BDL BDL BDL BDL 106.0
Ca-Al-Si mineral (semi-diss.) BDL BDL BDL BDL BDL BDL BDL 102.1
Ca-Al-Si crystal BDL BDL BDL BDL BDL BDL BDL 1116
Fe-Ti mineral | BDL BDL BDL BDL BDL BDL BDL 107.7
Fe-Ti mineral Il (semi-diss.) BDL BDL BDL BDL BDL BDL BDL 107.8
Fe-Ti-Si mineral BDL BDL BDL BDL BDL BDL BDL 105.3
Fe-Si mineral BDL BDL BDL BDL BDL BDL BDL 118.2
Quartz | BDL BDL BDL BDL BDL BDL BDL 109.5
Quartz Il BDL BDL BDL BDL BDL BDL BDL 108.5
REE-AI-Si mineral 3.2 8.7 1.2 5.9 1.7 0.5 1.2 98.4
Cu oxide in a ceramic pore BDL BDL BDL BDL BDL BDL BDL 121.8

BDL = below detection limits.

Table SF.8. CB-PA22253 SEM-EDS results of phases reported as elements.

Description (0] Al Si S Cl K Ca Fe Cu Ag Sn As Bi An. Total
Cu prill | 4.0 1.7 0.1 | BDL | 0.5 BDL | BDL | 1.9 91.3 0.3 0.2 BDL | BDL 110.8
Cu prill 1l 4.9 25 0.3 BDL | 1.1 BDL | 0.1 1.9 88.9 0.4 | BDL | BDL | BDL 111.9
Cu prill 1l 1.7 0.3 BDL 0.3 BDL BDL BDL 1.9 89.9 BDL | BDL 3.1 2.8 115.9
Cu prill IV 3.0 0.9 0.2 | BDL | 0.2 BDL | 0.2 2.6 91.6 BDL | BDL | 1.4 | BDL 117.4
Cu prill V 23 0.5 0.2 BDL BDL BDL BDL 6.1 87.2 BDL | BDL 3.8 BDL 113.7
Cu prill VI 24 0.6 0.2 | BDL | BDL | BDL | BDL | 4.6 92.2 BDL | BDL | BDL | BDL 113.4
Cu mass (oxidised) 18.0 0.5 0.7 0.1 BDL | 0.1 0.2 1.6 78.9 BDL | BDL | BDL | BDL 102.2

BDL = below detection limits.
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3. BALMA DEL DUC

Sample BD-PA22251 CA number CA210056

SU info Unknown — The three crucible fragments belonging to two vessels have been
recently found in a re-evaluation of the assemblage. They were not originally
reported by the excavator. The strata found at the cave are very poorly
described for modern standards.

Period Chalcolithic-EBA

Location Museu-Arxiu de Montblanc

Characterisation Cu smelting | Wit. Not registered

Sampling A sample was removed from the specimen years ago by |. Montero-Ruiz

pPXRF analysis In Soriano Llopis (2010) Mounted Full sample.
and Montero (2017):
up to 21.90 wt%Fe,

87.50 wt%Cu, 0.12 wt%As
and 0.16 wt%Sn. It is not
clear to which of the three
vessels these values
belong to.

LIA Yes (Montero Ruiz, 2018; LIA results Turquesa mine.
Rafel Fontanals et al.,
2018b; Rafel et al., 2014).

Comments This sample was taken, mounted, and prepared by |. Montero-Ruiz years ago.
Due to COVID-19 restrictions, | was not able to access these materials to conduct
further measurements. The sample provided has less than 1mm slag layer.
Soriano Llopis (2010) reports that one of the crucibles found in this cave has a
100 mm diameter, and the other a 90 mm diameter, and that the ceramic
thickness was 12 mm and 17.5 mm respectively. However, it is not clear to
which of both specimens this sample corresponds.

Fig. SF.7. BD-PA22251 in a resin block (Scale = 1 mm).
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Fig. SF.8. BD-PA22251 BSE micrograph; clusters of Fe oxide crystals trapping metallic Cu and Cu-S prills
interpreted as ore relics. Mg-Fe-Si crystals also populate the glassy matrix (Scale = 100 um).

Fig. SF.9. BD-PA22251 PPL micrograph; slag layer with Fe oxide crystals (white), Fe-Mg-Si crystals (light
grey), and Cu-S prills (blue).

-

Fig. SF.10. BD-PA22251 BSE micrograph; altered ceramic with semi-dissolved quartz grains, pyroxenes
(both dark grey), and Ti and Zr mineral inclusions (both white) (Scale = 100 pm).
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Table SF.9. SEM-EDS results of bulk slag and ceramic compositions of BD-PA22251.

Description NazO | MgO | Alz:0s SiO: P20s | SOs Cl K20 | CaO | TiO2 | MnO | FeO | CuO | ZnO | An. Total
Bulk slag 0.3 2.2 10.1 33.6 0.0 03 | 02| 11 7.0 0.4 0.1 422 | 23 0.0 101.7
Bulk ceramic 1.1 1.4 26.1 58.6 BDL BDL | 0.2 2.6 1.2 1.4 BDL 7.3 0.1 BDL 75.1
BDL = below detection limits.
Table SF.10. SEM-EDS results of glassy and ceramic matrices compositions of BD-PA22251.
Description Na;O | MgO Al203 Si0; | K20 | CaO | TiO2 | MnO | FeO | CuO An. Total
Glassy matrix 0.4 0.6 14.5 45.8 1.9 14.3 0.5 BDL 214 0.6 101.8
Ceramic matrix 1.0 3.7 31.6 475 | 35 0.8 0.7 0.1 11.1 | BDL 100.9
BDL = below detection limits.
Table SF.11. BD-PA22251 SEM-EDS results of slag and ceramic phases reported as oxides.
Description NazO | MgO | Al20s | SiO2 | P20s | K20 | CaO | TiOz2 | V205 | MnO | FeO | CoO | CuO | ZnO | ZrO: | Ag20 | UOs | An. Total
Fe crystal | BDL 0.9 2.3 0.5 BDL | BDL | BDL | BDL | BDL | BDL | 96.3 | BDL | BDL | BDL | BDL | BDL | BDL 100.5
Fe crystal Il BDL | 1.0 2.5 0.5 BDL |BDL| 0.2 | 0.3 | BDL | BDL | 946 | 0.5 | 0.4 | BDL | BDL | BDL | BDL 100.7
Fe-Si-Mg crystal | (spot) BDL | 63 | 43 | 351 | 02 | 09| 33 |BDL|BDL| 03 |494 |BDL |BDL| 03 | BDL | BDL | BDL | 103.9
Fe-Si-Mg crystal Il BDL | 11.9 BDL 314 | BDL | BDL | 1.4 | BDL | BDL 04 | 549 | BDL | BDL | BDL | BDL | BDL | BDL 103.9
Fe-Si-Mg crystal lll (spot) BDL | 6.5 4.3 358 | BDL | 0.8 | 3.7 | 0.2 | BDL | 0.3 |48.6 | BDL | BDL | BDL | BDL | BDL | BDL 104.7
Quartz | (semi-dissolved) BDL BDL 0.3 994 | BDL | 0.1 | BDL | BDL | BDL | BDL 0.2 | BDL | BDL | BDL | BDL | BDL | BDL 105.0
Quartz Il (semi-dissolved) BDL BDL BDL | 100.0 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL 97.8
Quartz 1l (semi-dissolved) BDL BDL 0.3 98.6 | BDL | 0.1 | 0.3 0.5 BDL | BDL 0.2 | BDL | BDL | BDL | BDL | BDL | BDL 97.5
Quartz IV (semi-dissolved) BDL BDL BDL | 100.0 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL 104.0
Quartz V (semi-dissolved) BDL BDL BDL | 100.0 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL 103.2
Zr-Si mineral 0.5 0.6 6.7 396 | BDL | 14 | 05 | BDL | BDL | BDL | 3.4 | BDL | BDL | BDL | 446 | 16 | 1.1 90.4
Ti mineral BDL BDL 0.7 0.7 BDL | BDL | BDL | 96.5 | 0.4 BDL 1.6 | BDL | BDL | BDL | BDL | BDL | BDL 97.3
Ti-Fe-Si mineral BDL | 1.6 1.6 13.2 | BDL | 0.2 | BDL | 47.2 | BDL | 0.6 |35.6 | BDL | BDL | BDL | BDL | BDL | BDL 103.2
Pyroxene (semi-dissolved) BDL BDL | 62.7 359 | BDL | 0.2 | 0.8 | BDL | BDL | BDL 0.5 | BDL | BDL | BDL | BDL | BDL | BDL 98.7

BDL = below detection limits.
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Table SF.12. BD-22251 SEM-EDS results of phases reported as elements.

Description (0} Mg Al Si S cl K Ca Ti Mn Fe Cu As An. Total
Cu prill | 2.3 BDL | BDL 0.5 0.2 BDL | BDL | BDL | BDL | BDL 2.1 93.8 1.2 107.7
Cu prill Il 1.9 BDL 0.4 0.2 BDL BDL | BDL 0.1 BDL | BDL 4.7 92.1 0.6 110.7
Cu prill 11l 4.4 BDL | 0.7 0.4 BDL | BDL | BDL | BDL | BDL | BDL 6.7 87.9 | BDL 114.9
Cu prill IV 2.2 BDL 0.2 0.6 0.2 BDL | BDL BDL BDL | BDL 4.0 91.8 1.0 104.4
Cu-S mass 3.7 BDL | BDL 0.4 185 | 0.2 | BDL | BDL | BDL | BDL 4.3 72.9 | BDL 110.1
Cu-S prill | (spot) 2.4 BDL | BDL 0.5 18.5 BDL | BDL BDL BDL | BDL 5.2 73.5 BDL 112.0
Cu-S prill ll 4.1 BDL | 0.2 0.8 27.6 | BDL | BDL | BDL | BDL | BDL 3.9 62.7 | 0.8 105.6
Cu-S prill 11l 3.4 BDL | BDL 0.4 27.3 | 0.2 | BDL | BDL | BDL | BDL 3.7 643 | 0.7 115.3
Cu-S prill IV 3.5 BDL | 0.3 0.6 274 | BDL | BDL | BDL | BDL | BDL 2.8 64.2 1.2 116.8
Fe-Cu-S prill I (spot) 24.8 04 | 23 0.3 6.5 BDL | BDL 0.1 0.2 | BDL | 374 28.0 | BDL 112.6
Fe-Cu-S prill Il (spot) 27.3 04 | 21 0.8 8.7 0.9 | BDL 0.2 0.3 | BDL | 39.8 19.6 | BDL 110.8
Fe-Cu-Si prill (spot) 321 1.7 | 5.2 18.2 BDL 0.1 | 0.8 5.3 0.2 0.2 28.0 8.2 BDL 102.2
Fe-Cu-Ca-Si prill (spot) 321 | BDL | 7.0 | 20.9 BDL 01 | 16 104 | 0.3 | BDL | 18.6 9.0 BDL 88.7

BDL = below detection limits.
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4. COVA JOSEFINA D’ESCORNALBOU

4.1. pXRF analyses

Table SF.13. pXRF results of Cova Josefina specimens.

Description Mg Al Si P S K Ca Ti Vv Cr Mn Fe Co Ni Cu Zn As Br Rb
CJ3236 Cu prill BDL 1.49 4.49 BDL | 0.18 | 0.84 | 1.00 | 0.05 | 0.02 | 0.01 | 0.09 | 2.61 | 0.02 | 0.04 | 2.34 | 0.03 | 0.17 | BDL | 0.02
CJ3236 Cu prill 1.27 2.01 6.56 | 0.03 | 0.40 | 0.86 | 1.96 | 0.04 | BDL 0.02 | 0.24 | 1.45 | 0.00 | 0.11 | 6.26 | 0.01 | 0.52 | 0.00 | 0.01
CJ3236 outer ceramic 0.31 | 1043 | 13,61 | BDL | 0.81 | 2.67 |1.52 | 0.09 | BDL | 0.01 | 0.05|3.72 | BDL | 0.00 | 0.04 | 0.02 | 0.02 | BDL | 0.02
CJ3238 alt. ceramic, rim 1.12 597 | 11.25 | BDL | 0.81 | 0.88 | 2.11 | 0.09 | BDL 0.01 | 0.17 | 2.94 | BDL BDL | 0.68 | 0.01 | 0.02 | 0.00 | 0.01
CJ3238 alt. ceramic, body BDL 2.46 4.90 BDL | 0.43 | 0.51|170|0.09| BDL | 0.01 | 0.06 |3.14 | 0.03 | 0.01 | 0.21 | 0.02 | 0.02 | 0.00 | 0.01
CJ3238 inner rim not altered BDL 2.33 6.01 BDL | 0.18 | 0.75 | 1.44 | 0.11 | 0.04 BDL | 0.12 | 3.17 | 0.03 BDL | 0.09 | 0.01 | 0.01 | 0.00 | 0.01
CJ3238 outer ceramic 0.65 | 11.06 | 14.83 | BDL | 0.33 |1.62 | 1.14 | 0.10 | 0.02 | 0.00 | 0.06 | 3.34 | 0.01 | 0.00 | 0.02 | 0.03 | 0.01 | 0.00 | O.01
CJ3237 inner rim not altered BDL 1.32 4.60 BDL | 0.37 | 0.78 | 2.55 | 0.08 | BDL 0.01 | 0.71|2.78 | BDL | 0.00 | 1.20 | 0.01 | 0.02 | 0.00 | 0.01
CJ3237 inner rim not altered BDL 1.57 4.63 BDL | 0.38 | 0.81 | 2.20 | 0.07 | BDL 0.01 | 0.64 | 229 | BDL | 0.00 | 2.60 | 0.01 | 0.03 | 0.00 | 0.01
CJ3237 on outer ceramic 0.72 8.80 |12.74 | BDL | 0.40 | 1.47 | 3.60 | 0.09 | BDL | 0.01 | 0.08 | 3.73 | BDL | 0.00 | 0.02 | 0.02 | 0.00 | 0.00 | 0.01
BDL = below detection limits.
Table SF.14. pXRF results of Cova Josefina specimens (cont.).
Description Sr Y Zr Nb Mo Rh Ag Cd Sn Sb Ba w Pt Au Hg Pb Bi Th U LE
CJ3236 Cu prill 0.02 | 0.01 | 0.02 | 0.00 | BDL | 0.00 | 0.00 | 0.00 | 0.01 | 0.02 | 0.20 | BDL BDL | BDL | 0.00 | 0.02 | 0.00 | 0.00 | BDL | 86.30
CJ3236 Cu prill 0.02 | 0.01 [ 0.02 |0.00 | 0.00 | 0.00 | 0.01 | BDL | 0.02 | 0.03 | 0.16 | BDL BDL | 0.00 | BDL | 0.04 | 0.00 | BDL | BDL | 77.93
CJ3236 outer ceramic 0.02 | 0.01 | 0.02 |0.00 | 0.00 | BDL | 0.00 | BDL | 0.01 | 0.01 | 0.22 | BDL BDL | BDL | 0.00 | 0.01 | 0.00 | BDL | BDL | 66.38
CJ3238 alt. ceramic, rim 0.02 | 0.00 | 0.03 | 0.00 | BDL BDL | 0.00 | 0.00 | 0.01 | 0.01 | 0.15 | BDL BDL | BDL | 0.00 | 0.01 | 0.00 | BDL | BDL | 73.70
CJ3238 alt. ceramic, body 0.03 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.01 | BDL | 0.02 | 0.02 | 0.67 | BDL BDL | 0.00 | 0.00 | 0.03 | BDL | 0.01 | BDL | 85.59
CJ3238 inner rim not altered 0.02 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 001 |0.01|0.28| 0.00 | 0.01 | BDL | BDL |0.00 | BDL | 0.01 | BDL | 85.41
CJ3238 outer ceramic 0.02 | 0.00 | 0.02 | 0.00 | BDL | BDL | 0.00 | BDL | 0.01 | 0.01 | 0.24 | 0.00 | BDL | BDL | BDL | 0.01 | 0.00 | BDL | BDL | 66.47
CJ3237 inner rim not altered 0.02 | 0.00 | 0.02 | 0.00 | BDL | 0.00 | 0.00 | 0.00 |0.01 |0O01 |047 | BDL | 0.01 | BDL | BDL | 0.01 | BDL | 0.01 | 0.00 | 84.98
CJ3237 inner rim not altered 0.02 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | BDL | 0.01 001|001 |0.33| BDL | 0.01 | BDL | BDL |0.03 | BDL | 0.00 | BDL | 84.32
CJ3237 on outer ceramic 0.02 | 0.00 | 0.01 | 0.00 | BDL BDL BDL BDL | 0.01 | 0.01 |0.36 | 0.00 | BDL | BDL | BDL | 0.00 | 0.00 | BDL | BDL | 67.87

BDL = below detection limits; LE = light elements.
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4.2. SEM-EDS bulk, and ceramic and glassy matrix compositions

Table SF.15. SEM-EDS results of bulk slag compositions of CJ3236.
ID Na:O | MgO Al203 SiO2 P20s SOs cl K20 | CaO | TiO2 | MnO | FeO | CuO As203 BaO An. Total
CJ3236 11 3.4 16.7 46.6 2.6 0.1 0.3 3.8 133 0.6 2.2 7.2 1.6 0.1 0.5 83.4

Table SF.16. SEM-EDS results of glassy matrix compositions of Cova Josefina samples.
ID Na:0 MgOo Al203 SiO2 P20s cl K20 Ca0 | TiO2 MnO FeO | CuO As203 BaO An. Total
CJ3236 0.9 5.7 17.0 39.6 4.5 BDL | 2.8 16.3 0.6 2.4 7.7 1.6 0.4 0.4 106.6

CJ3238 0.4 4.6 18.5 51.7 BDL 0.0 2.3 6.7 1.5 0.2 13.1 1.0 BDL BDL 106.8
BDL = below detection limits.

Table SF.17. SEM-EDS results of bulk ceramic compositions of Cova Josefina samples.

Description Na:0 MgO Al203 SiO2 P20s SO3 cl K20 | CaO | TiO2 MnO | FeO An. Total
CJ3236 0.9 1.2 21.8 59.0 BDL BDL | 0.4 6.0 1.3 0.5 1.0 8.0 62.9
CJ3238 inner surface 1.0 2.1 19.0 61.8 BDL BDL | 0.2 3.7 3.9 0.9 0.1 7.3 66.9
CJ3238 outer surface 0.9 1.8 22.1 60.8 BDL 0.1 | 05 4.2 3.1 0.8 BDL 5.8 59.9

BDL = below detection limits.

Table SF.18. SEM-EDS results of ceramic matrix compositions of Cova Josefina samples.
ID Na:0O | MgO Al203 SiO2 P.0s cl K20 | CaO | TiO2 | MnO | FeO An. Total
Ci3236 0.4 5.4 25.6 45.5 0.1 BDL | 2.9 1.5 0.6 0.3 17.6 109.3

CJ3238 0.7 5.4 26.8 48.7 0.1 0.1 3.8 2.6 1.2 0.3 10.4 101.7
BDL = below detection limits.
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4.3. Samples characterisation

Sample CJ3236 CA number CA210054

SU info Unknown — The cave lacks a clear stratigraphic sequence, but this find was
unrelated to the burials conducted at the cave

Period Chalcolithic-EBA

Location Museu Diocesa de Tarragona

Characterisation Cu melting Wt. 174 ¢

Sampling A sample was removed from the specimen.

pXRF In Soriano Llopis (2010): up to Mounted Full sample collected.

21.60 wt%Fe, 61.50 wt%Cu,
20.40 wt%As, 0.9 wt%Ag,

0.51 wt%Sb, and 11.40 wt%Pb.
It is not clear to which of the
vessels from this cave these
values belong to. pXRF before
sampling was also conducted.
LIA No

Comments Another museum code for this specimen is MDT-7969.

Diameter: ~12 cm.

Ceramic thickness: 7.41-3.25 mm.

Slag thickness: Max. 500 um. No proper slag visible to the nacked eye, but Cu-
based residues are visible attached to its inner surface.

Fig. SF.11. CJ3236 before sampling; A) General view. B) Cross section of two sherds; note the two relics of
burnt organic inclusions exposed in the fracture (arrows) (both reproduced with permission from the Museu
Diocesa de Tarragona).

Fig. SF.12. CJ3236 in a resin block (Scale = 5 mm).
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Fig. SF.13. CJ3236 PPL micrograph; inner surface of the crucible with a thin slag layer on its top delimited
by the dotted line (Scale = 500 um).
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Fig. SF.14. CJ3236 XPL micrograph; detail of the red slag layer (Scale = 500 pm).

Fig. SF.15. CJ3236 BSE micrograph; slag layer with Ca-Al-Si crystals, Fe-Mg-Al-Si crystals (some of them
indicated in red), and quartz grains (Qtz.) derived from the ceramic (Scale = 100 um).

Fig. SF.16. CJ3236 BSE micrograph; altered ceramic with semi-dissolved mineral inclusions
(Scale = 100 pum).

Trab. Prehist., 82 (2), julio-diciembre, 2025, 1053, ISSN-L: 0082-5638 | eISSN: 1988-3218
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Table SF.19. CJ3236 SEM-EDS results of slag and ceramic phases reported as oxides.

Description NazO | MgO | Al20s | SiO2 | P.Os | SOs | CI K20 | CaO | Sc203 | TiO2 | V205 | MnO | FeO | CuO | ZrO2 | BaO TI;\):;I
Ca-Al-Si phase 05 | 24 | 110 | 458 | 51 |04 |14 | 22 |[115] BoL | 0.8 [ BDL | 74 | 55 | 5.4 [ BDOL | 0.6 | 863
Ca-Al-Si crystal Il 11 | 03 | 323 ] 451 | 03 [BDOL|BDL| 0.7 [176| 02 [BDL | BOL | BDL | 2.1 [ BDOL | BDOL | 0.3 | 105.7
Ca-Al-Si crystal Il 13 | 06 | 288 | 442 | 07 [BDL| 01| 14 [150| BDL | 03 | BOL | 07 | 64 | 03 | BOL | 0.3 | 106.3
Fe-Mg-Al-Si crystal | (spot) 04 | 138 | 289 | 126 | 09 |BDL|BDL| 09 | 41 | BOL | 03 | BOL | 34 |342| 0.6 | BOL | BDL | 124.9
Fe-Mg-Al-Si crystal Il BOL | 113 | 161 | 69 | 0.4 |BDL|BDL| 04 | 21 | BDL | 0.6 | BDL | 47 | 545 32 | BOL | BDL | 104.7
Fe-Mg-Al-Si crystal Ill (spot) 12 | 77 | 224 | 261 | 15 |BDoL|BDL| 24 | 24 | BOL | 05 | BOL | 1.5 |33.4] 0.8 | BDL | BDL | 136.7
Quartz BDL | BDL | BDL | 100.0 | BDL | BDL | BDL | BDL | BOL | BDL | BOL | BDL | BOL | BDOL | BOL | BOL | BOL | 1105
Quartz | BDL | BDL | BDL | 100.0 | BDL | BDL | BDL | BDL | BOL | BDL | BOL | BDL | BOL | BOL | BOL | BOL | BOL | 111.1
Ti mineral BOL | 1.0 | 2.8 | 47 | BDL |BDL|BDL| 06 | 0.1 | BOL | 842 | 07 | BOL | 5.9 | BDL | BOL | BOL | 109.3
Zr-Si mineral BOL | 02 | 1.5 | 32.8 | BDL |BDL |BDL| 0.4 | BDL | BDL | BOL | BDL | BDL | 1.0 | BDL | 64.0 | BDOL | 114.0
K-feldspar | (semi-dissolved) 15 | 02 | 232 | 609 | BOL [ BDL| 0.1 [129] 05 | BOL | BDL | BOL | BDOL | 0.8 | BOL | BOL | BDL | 102.4
K-feldspar Il (semi-dissolved) 07 | BDL | 186 | 645 | BDL | BDL | BDL | 16.2 | BDL | BDL | BOL | BDL | BOL | BDOL | BDL | BOL | BOL | 113.3
Z?;xlg‘;::)s'i mineral (semi- 03 | 106 | 140 | 349 | BDL |BDL |BDL| 1.3 | 0.8 | BDL | BDL | BDOL | 0.4 |37.4| BDL | BDL | 0.3 | 110.8

BDL = below detection limits.
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Sample CJ3238 CA number CA210055
SU info Unknown — The cave lacks a clear stratigraphic sequence, but this find was
unrelated to the burials conducted at the cave
Period Chalcolithic-EBA
Location Museu Diocesa de Tarragona
Characterisation Cu melting Wit. 122 ¢
Sampling A sample was removed from the specimen.
pXRF In Soriano Llopis (2010): up to Mounted Full sample collected.
21.60 wt%Fe, 61.50 wt%Cu,
20.40 wt%As, 0.9 wt%Ag,
0.51 wt%Sb and 11.40 wt%Pb.
It is not clear to which of the
vessels from this cave these
values belong to. pXRF before
sampling was also conducted.
LIA No
Comments Another museum code for this specimen is MDT-7971.
Ceramic thickness: 15.94-7.38 mm.
Slag thickness: No proper slag was identified. Only areas of very altered ceramic
in its inner surface were observed.

Fig. SF.18. CJ3238 in a resin block (Scale = 5 mm).
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Fig. SF.19. CJ3238 PPL micrograph; inner ceramic surface. Note the absence of a proper slag layer, but
small glassy patches instead (Scale = 1000 pum).
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Fig. SF.20. CJ3238 BSE micrograph; one of the glassy patches of the inner surface with Ca-Al-Si crystals
(dark grey), and Ba-S and Fe-Si prills (white), the latter containing minor Cu (Scale = 25 pm).
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Table SF.20. CJ3238 SEM-EDS results of slag and ceramic phases reported as oxides.

Description NazO | MgO | Al20s | SiO2 | P20s | SOs | CI K20 | CaO | Sc20s3 | TiO2 | MnO | FeO | CuO | ZrO: | HfO: TI;\)I:E.:I
Ca-Al-Si crystal 0.7 1.7 | 299 | 47.2 | BDL | BDL | BDL| 0.8 | 149 | BDL | 0.4 | BDL | 44 | BDL | BDL | BDL | 109.9
Ca-Fe-Al-Si crystal 0.9 34 285 | 469 | BDL | BDL | BDL | 0.8 | 11.9 | BDL 0.5 BDL 7.2 | BDL | BDL | BDL | 103.8
Fe-Al-Si prill (with minor Cu, spot) 0.3 4.7 185 | 53.2 | BDL | BDL | BDL | 29 | 5.2 | BDL | 2.2 0.2 | 123 | 0.5 | BDL | BDL | 104.3
Ti-Fe-Si mineral | (semi-dissolved) BDL 6.4 7.1 14.1 | BDL | BDL | BDL | 1.1 11 BDL | 543 | BDL | 15.8 | BDL | BDL | BDL | 108.7
Zr-Si mineral BDL BDL BDL | 31.2 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL 05 | BDL | 669 | 14 109.1
Quartz | BDL | BDL 09 |(984 | BDL |BDL |BDL| 0.2 | BDL | BDL | BDL | BDL | 0.6 | BDL | BDL | BDL | 111.2
Quartz Il BDL BDL BDL | 99.8 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL 0.2 | BDL | BDL | BDL | 117.5
Quartz lll (spot) BDL BDL BDL | 96.5 | BDL | BDL | BDL | BDL | BDL | BDL 2.0 BDL 1.5 | BDL | BDL | BDL | 102.0
K-feldspar (semi-dissolved) 0.4 0.4 | 349 | 516 | BDL |BDL| 0.1 | 10.8| 1.0 BDL | BDL | BDL | 0.8 | BDL | BDL | BDL | 100.0
Ca-Al-Si mineral 5.1 BDL | 289 |54.8 | BDL | BDL | BDL| 0.2 |11.1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 105.6
Ti mineral BDL | BDL 0.4 25 | BDL |BDL | BDL| 0.2 | 0.2 | BDL |96.1| BDL | 0.7 | BDL | BDL | BDL | 115.4
Ti-Fe mineral Il 0.2 1.8 6.3 95 | BDL | BDL |BDL| 0.3 | 1.8 | BDL | 422 | 2.8 | 351 | BDL | BDL | BDL | 97.7
Pyroxene (semi-dissolved) 1.2 0.4 309 | 533 | 04 | 02| 03| 81 2.5 BDL | 0.3 BDL | 2.4 | BDL | BDL | BDL | 77.9
Zr-Si mineral BDL | 0.7 58 |356 | BDL | BDL | BDL| 0.6 | 1.0 03 | BDL | BDL | 3.7 | BDL | 50.2 | 2.1 | 112.0

BDL = below detection limits.

Table SF.21. CJ3238 SEM-EDS results of phases reported as elements.

Description (0] Na | Mg | Al Si S Cl K | Ca Ti Mn Fe Cu Ba T?t:\l
Cu-Fe-Al-Si prill 346 | BDL | 48 | 13.4 | 156 | BDL | BDL | 1.2 | 20| 0.6 | BDL| 9.6 | 183 | BDL | 120.1
Fe-Si prill | (spot) — minor Cu 428 |BDL|3.2| 83 (249 | BDL | BDL|20|44| 08| 0.2 (12.0| 1.5 | BDL | 101.8
Fe-Si prill Il (spot) — minor Cu 439|101 |35 | 82 (245 | BDL |BDL |18 |44 | 08 | 0.2 |124 | 0.2 | BDL | 105.9
Fe-Si prill 11l (spot) 442 | 0.2 | 35| 80 [248|BDL| 0.1 |18 |4.2| 0.9 |BDL| 125 | BDL | BDL | 107.0
Ba-S phase — attached to the inner surface | 259 | BDL | 03| 1.2 | 1.7 | 13.1| 0.2 (0.1 | 0.7 | BDL|BDL| 1.3 | BDL | 55.7 | 89.2
Ba prill I (spot) — Si comes from matrix 344 |BDL |28 | 81 | BDL| 212 |BDL|16|3.1| 0.6 |BDL| 7.5 | BDL | 20.6 | 117.7

BDL = below detection limits.
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5. COVA DE L’HEURA
5.1. pXRF analyses

Table SF.22. pXRF results of Cova de I’Heura specimens.

ID Mg Al Si P S K Ca Ti \" Cr Mn Fe Co Ni Cu Zn As Br Rb
CH4403(10) 098 | 5.82 | 837 | BDL | 0.20 | 0.43 | 14.69 | 0.03 | BDL | BDL | 0.04 | 25.60 | 0.15 | BDL | 11.75 | 0.64 | 0.02 | BDL | 0.01
CH4403(10) 086 | 539 | 771 | BDL | 099 | 0.28 | 6.79 | 0.02 | BDL | 0.01 | 0.05 | 32.96 | BDL | BDL | 24.83 | 0.96 | 0.02 | BDL | 0.01
CH4403(1) 0.52 | 782 ({1397 | BDL | 129 | 0.86 | 7.44 | 0.04 | 0.01 | 0.01 | 0.01 | 3.46 | 0.01 | BDL | 2852 |0.07 | 0.09 | BDL | 0.01
CH4403(2) BDL | 499 | 7.20 | BDL | 9.96 | 043 | 856 | 0.02 | BDL | 0.01 | 0.03 | 14.09 | 0.11 | BDL | 24.36 | 0.16 | 0.01 | 0.00 | 0.00
CH4403(4) 1.33 9.23 | 1034 | BDL | 2.15| 029 | 563 | 0.01 | 0.02 | 0.01 | 0.04 | 35.89 | BDL BDL | 29.74 | 0.82 | 0.02 BDL | 0.01
CHA4769 Cu residue BDL | 2.14 | 385 | BDL | 045 | 0.37 | 798 |0.02 | BDL | 0.01 | 0.06 | 851 | 0.04 | 0.00 | 30.81 | 0.16 | BDL | BDL | 0.01
CH4769 Cu residue BDL l1.61 2.78 BDL | 0.40 | 0.37 | 8.02 | 0.02 | BDL 0.01 | 0.05 | 8.78 0.12 | 0.01 | 30.26 | 0.21 | BDL 0.00 | 0.00
CHA4769 outer surface BDL | 13.61 | 1537 | BDL | 0.05 | 1.79 | 816 | 0.06 | 0.01 | 0.00 | 0.02 | 2.42 | BDL | 0.00 | 0.75 | 0.03 | 0.01 | BDL | 0.01

BDL = below detection limits.

Table SF.21 (cont.). pXRF results of Cova de I’Heura specimens (cont.).

ID Sr Y Zr Nb | Mo Rh Ag Cd Sn Sb Ba w Hg Pb Bi Th LE
CH4403(10) 0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.01 | BDL | 0.06 | 0.01 | 0.06 | BDL | BDL | 0.12 | 0.00 | BDL | 30.99
CH4403(10) 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0O.00 | 0.03 | BDL | 0.05| 0.01 | 0.07 | BDL | BDL | 0.11 | 0.00 | BDL | 18.84
CH4403(1) 0.05 | 0.01 | 0.02 | 0.00| 0.00 | 0.00 | 0.01 | BDL | 0.10 | BDL | 0.06 | BDL | BDL | 0.35 | 0.00 | BDL | 35.27
CH4403(2) 0.01| 0.00 | 0.01 | 0.00 | 0.00 | 0O.00 | 0.02 | BDL | 0.02 | 0.01 | 0.16 | BDL | BDL | 0.03 | 0.00 | BDL | 29.81
CH4403(4) 0.00 | 0.01 | 0.01 | 0.00| 0.00 | 0.00 | 0.05 | BDL | 0.03 | 0.01 | BDL | BDL | BDL | 0.23 | 0.00 | BDL | 4.14
CH4769 Cu residue 0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.02 | BDL | 0.04 | BDL | 0.09 | BDL | BDL | 0.06 | 0.00 | BDL | 45.36
CH4769 Cu residue 0.02 | 0.00 | 0.01 | 0.00 | 0.00 | 0O.00 | 0.02 | BDL | 0.05 | BDL | 0.09 | BDL | BDL | 0.10 | 0.00 | BDL | 47.05
CHA4769 outer surface 0.08 | 0.00 | 0.02 | 0.00 | BDL | BDL | BDL | 0.00 | 0.00 | BDL | 0.07 | BDL | BDL | 0.07 | BDL | 0.00 | 57.48

BDL = below detection limits; LE = light elements.
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5.2.  SEM-EDS bulk, and ceramic and glassy matrix compositions

Table SF.23. SEM-EDS results of bulk compositions of samples from Cova de ’Heura reported as elements.

ID o Al Si S Ti Fe Cu An. Total
CH4403(1) | 229 | 00 | 0.1 | 144 | 0.2 | 82 | 543 112.2
Table SF.24. SEM-EDS results of bulk compositions of samples from Cova de I’Heura reported as oxides.

ID MgO Al203 SiO: P20s SO3 cl K20 Ca0 | TiO: MnO FeO | CuO | ZnO | BaO | An.Total
CH4403 0.3 43 56.9 BDL 35 | BDL| 0.1 0.3 0.2 0.1 254 | 86 BDL 0.3 91.0
CH4403(4)* | 0.8 1.1 11.9 0.5 16.8 | BDL | BDL 5.0 BDL 0.1 239 | 39.3 | BDL 0.6 112.2
CH4403(10) | 0.3 1.8 BDL BDL 26.3 | BDL | 0.0 2.2 BDL BDL 256 | 432 | 05 BDL 129.9
CH4769 1.3 10.4 26.5 BDL 7.0 | 0.0 1.2 7.6 0.3 0.2 26.2 | 189 | 0.3 0.1 99.6

*2 analyses only; BDL = below detection limits.

Table SF.25. SEM-EDS results of glassy matrix compositions of Cova de I’Heura samples.

ID MgO Al203 SiO2 P20s SO3 cl K20 Ccao TiO2 MnO FeO CuO Zn0O BaO An. Total
CH4403(2) 0.2 4.6 25.8 BDL 5.1 BDL | 0.2 1.3 0.1 0.2 45.9 15.2 0.2 1.3 88.3
CH4769 2.3 8.0 38.4 0.1 BDL | 0.1 3.0 24.4 0.2 0.5 20.5 1.1 0.6 0.8 102.6

BDL = below detection limits.

Table SF.26. SEM-EDS results of bulk ceramic compositions of Cova de I’Heura samples.

ID Na:0O | MgO | Al0s SiO2 P20s SO3 cl K20 | CaO | TiO2 | FeO | CuO | An.Total
CH4769 0.1 1.0 23.9 51.1 0.1 01 | 05| 35 10.3 21 7.0 0.4 51.9
Table SF.27. SEM-EDS results of ceramic matrix compositions of Cova de I’Heura samples.
ID Na:0 | MgO | Al03 SiO: P.0s cl K20 | CaO | FeO | CuO An. Total
CH4769 0.2 1.3 34.3 46.3 0.2 03 | 41 84 | 438 0.1 99.7
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5.3.  Samples characterisation

5.3.1. Orerelics

Sample CH4403(1) | CAnumber | CA210050

SU info Unknown — The excavation reports have very poor chronostratigraphic
information

Period Chalcolithic-EBA

Location Museu d’Arqueologia Salvador Vilaseca (Reus)

Characterisation | Ore relic | wt. | 14¢

Sampling A sample was taken from the specimen.

pXRF This sample corresponds to Mounted Full sample collected.

‘mineral B’ in Soriano Llopis
(2010) and ‘copper mineral
4403B’ in Montero (2017).
They report up to 25.80 wt%Fe,
97.10 wt%Cu, 0.18 wt%Ag,

1.14 wt%Sn, 0.13 wt%Sb,

2.92 wt%Pb and 2.07 wt%Bi.
pXRF before sampling was also

conducted.

LIA Yes (Montero, 2017). LIA results Barranc Fondo, although
minor elements do not
perfectly fit.

Comments This specimen had been already sampled before.

PYY .
v ee
&

Fig. SF.22. CH4403(1) BSE micrograph; Cu sulphide crystals (light grey) surrounded by a Cu oxide
phase (dark grey). A Bi-Ca phase (white) is also visible (Scale = 100 um).
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Table SF.28. CH4403(1) SEM-EDS results of phases reported as elements.

Description o) F | Al | si s | ca| Fe | cu Bi T’;'t‘él
Cu-S phase | 06 |BDL|BDL|BDL| 269 |BDL| 04 | 721 | BDL | 1150
Cu-S phase I 08 |BDL|BDL|BDL| 243 |BDL| 03 | 746 | BOL | 112.0
Cu-S phase IIl 06 | BDL|BDL|BDL| 237 |BDL| BDL | 757 | BOL | 11200
Cu phase | (oxidised) 370 |BDL | BDL [BDL| 08 |BOL| 27 | 595 | BOL | 1000
Cu phase Il (oxidised) 354 | BDL | BDL |BDL| 1.4 |BDL| 08 | 625 | BOL | 97.0
Cu-Fe phase (oxidised) 353 |BDL|BDOL| 02| 51 |BDL| 230 | 364 | BOL | 1104
Bi-Ca phase 198 | 39 | 02|03 | BDL |87 | 06 | 55 | 611 | 1044

BDL = below detection limits.
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Sample CH4403(2) CA number CA210051

SU info Unknown — The excavation reports have very poor chronostratigraphic
information.

Period Chalcolithic-EBA

Location Museu d’Arqueologia Salvador Vilaseca (Reus)

Characterisation | Ore relic | Wit. | 08¢g

Sampling A sample was removed from the specimen.

pXRF Before sampling | Mounted | Full sample collected

LIA No

£
&g P
W
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Fig. SF.23. CH4403(2) before sampling (A, indicated), and in a resin block (B) (Scale in B =2 mm).

Fig. SF.24. CH4403(2) BSE micrograph; Cu-Fe-S metallic prill (white) surrounded by patches of an
oxidised Cu-Fe-S phase (mid-grey) and Fe oxide crystals (light grey) in the glassy matrix (dark grey)
(Scale = 50 pm).
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Table SF.29. CH4403(2) SEM-EDS results of phases reported as oxides.

Description MgO0 Al203 SiO: P20s SO3 K20 cl CaO | TiO2 | MnO FeO CuO | ZnO | BaO | PbO | An.Total
Cu oxide phase BOL | BDL | 03 | BOL | BDL | BDL |BDL| BOL | BOL | BOL | 3.8 | 959 | BOL | BDL | BDL 65.9
(c;:)'::)m‘ide phase BDL | 1.3 73 | BDL | 22 | BDL |BOL| BDL | BOL | 05 | 8.3 | 73 | BDL | BOL | 1.0 96.0
Cu-Fe-S phase | BDL | 17 36 | BDL | 19.4 | BDL | BDL| BDL | BDL | BDL | 29.4 | 46.0 | BDL | BDL | BDL 93.6
Cu-Fe-S phase I BOL | BDL | BDL | BDL | 290 | BDL | BDL| BOL | BDL | BDL | 41 | 670 | BDL | BDL | BOL | 109.2
Cu-Fe-Al-Si phase BOL | 117 | 377 | 03 | 47 | 8oL |01 | o5 | BOL | BOL | 251 | 200 | BOL | BDL | BDOL 82.9
Fe crystal | BOL | BDL | BOL | BOL | BDL | BDL |BDL| BOL | BDL | BOL | 985 | 09 | 07 | BDL | BOL | 1014
Fe crystal Il BOL | BDL | 06 | BDL | 05 | BOL |BOL| BOL | BDOL | 03 | 967 | 1.1 | 0.8 | BDL | BDL 93.8
Fe crystal Ill BOL | BDL | BDL | BDL | BDL | BDL |BDL| BOL | BDL | BDL | 1000 | BDL | BOL | BDL | BDL 91.8
Fe-Al-Si phase 31 | 256 | 316 | BDL | 1.0 | BDL |BDL| 0.1 | 02 | 06 | 306 | 59 | 07 | BOL | 06 96.4
Quartz BOL | BDL | 100.0 | BDL | BDL | BDL |BDL| BDL | BDL | BDL | BDL | BDL | BOL | BDL | BDL | 111.9

BDL = below detection limits.

Table SF.30. CH4403(2) SEM-EDS results of phases reported as elements.

Description o Si S Ca Fe Cu Zn Sr Ag Ba An. Total
Cu-Fe-S mass 1.5 BDL | 32.1 | BDL | 18.3 474 | BDL | BDL | 0.7 BDL 108.2
Cu-Fe-S prill (spot) 1.5 04 | 26.2 | 01 18.3 53.1 | 0.5 | BDL | BDL | BDL 111.9
Ba-S-0 prill 249 | BDL | 143 | 04 0.7 0.6 BDL | 2.3 | BDL | 56.9 103.9

BDL = below detection limits.
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Sample CH4403(4) | CAnumber | CA210052

SU info Unknown — The excavation reports have very poor chronostratigraphic
information.

Period Chalcolithic-EBA

Location Museu d’Arqueologia Salvador Vilaseca (Reus)

Characterisation | Ore relic | wt. | 1g

Sampling A sample was removed from the specimen.

pXRF Before sampling | Mounted | Full sample collected

LIA No

Comments Fe was visible (red crust) on the surface of the specimen before being sampled.

v @ &
A |

s

Fig. SF.25. CH4403(4) before sampling (;&, indicated), and in a resin block (B) (Scale in B = 2 mm).

Fig. SF.26. CH4403(4) BSE;nicrograph; Cu-S matrix with Fe oxide crystals and a Cu-Fe-Si phase
(Scale =250 um).

Table SF.31. CH4403(4) SEM-EDS results of phases reported as oxides.

Description MgO | Al,O3 | SiO, | P,Os | SO3 Cl KO | Ca0O | MnO | FeO | CuO | BaO Tlc\):;I
Fe phase | BDL BDL BDL | BDL BDL BDL | BDL 1.6 0.5 97.9 | BDL | BDL | 103.2
Fe phase I 0.2 0.6 0.3 BDL 0.9 BDL | BDL | 0.2 0.3 94.5 3.2 BDL | 94.0
Fe phase Il 11 1.3 3.9 BDL 0.2 BDL | BDL | 2.9 03 | 892 | 1.0 BDL | 88.7
Fe-Cu-Si | BDL 0.3 199 | 25 2.3 BDL 0.2 15 BDL | 33.3 | 40.2 | BDL | 81.8
Fe-Cu-Si ll 3.6 2.5 374 | 5.0 0.2 0.1 BDL | 7.0 0.2 15.3 | 28.7 | BDL | 80.1
Fe-Si phase 14 0.9 326 | 04 0.1 BDL | BDL | 33.3 04 | 270 | 35 0.5 92.1

BDL = below detection limits.
Table SF.32. CH4403(4) SEM-EDS results of phases reported as elements.
Description (o] S Fe Cu An. Total
Cu-S mass | 0.7 | 233 | 09 | 75.1 107.4
Cu-Smasslli 1.0 | 234 | 1.2 | 744 114.4
Cu-S mass i 20 | 226 | 1.1 | 743 106.0
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Sample CH4403(10) CA number CA210053

SU info Unknown — The excavation reports have very poor chronostratigraphic
information

Period Chalcolithic-EBA

Location Museu d’Arqueologia Salvador Vilaseca (Reus)

Characterisation | Orerelic | Wit. | 16.6g

Sampling A sample was removed from the specimen. This sample, subsequently broke
down into two pieces.

pPXRF This sample corresponds to Mounted Only one of the sample
‘mineral A’ in Soriano Llopis pieces was mounted.

(2010) and ‘slag 4403A’ in
Montero (2017).

They report up to 34.7wt%Fe,
65.90 wt%Cu, 3.00 wt%Zn,

0.10 wt%Ag, 0.46 wt%Sn,

0.02 wt%Sb and 0.97 wt%Pb.
pXRF was also conducted before

sampling.

LIA Yes (Montero, 2017). LIA results Barranc Fondo, although
minor elements do not
perfectly fit.

Comments The specimen had been sampled before.

8

Fig. SF.27. CH4403(10) before sampling (A, note that it had been sampled before by someone else), and in a
resin block (B) (Scale in B =2 mm).

Fig. SF.28. CH4403(10) BSE micrograph; Cu sulphide matrix with clusters of Fe oxide crystals, Fe-Mg-Ca-
Si crystals, and a Fe-Ca-Si phase (Scale = 250 pm).
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Table SF.33. CH4403(10) SEM-EDS results of phases reported as oxides.
Description MgO0 Al203 SiO2 P20s SO3 Cl K20 | CQO | MnO | FeO | CuO | ZnO | BaO | An. Total

Cu-Si phase | BDL 0.5 37.3 0.4 1.0 | 0.3 | BDL 0.6 BDL 4.5 55.4 | BDL | BDL 89.2

Cu-Si phase Il BDL BDL 353 BDL 0.7 0.2 BDL 1.5 BDL 1.4 61.0 BDL BDL 80.8

Fe-Ca crystal BDL BDL BDL BDL BDL | BDL | BDL | 19.6 BDL | 79.2 0.8 0.4 BDL 92.2

Fe-Ca-Mg-Si crystal 7.0 BDL 32.7 BDL BDL | BDL | BDL 38.3 0.3 20.7 0.4 0.6 BDL 101.0

Fe-Ca-Si phase 3.0 1.1 37.1 2.6 BDL | BDL| 1.0 | 374 BDL 146 | 0.9 1.9 0.6 106.5

Fe-Mg phase 7.6 BDL BDL 0.6 0.6 BDL | BDL 1.8 BDL 87.1 1.7 0.6 BDL 93.2

Fe crystal | 1.5 0.2 0.4 BDL 1.7 BDL | BDL 1.2 0.2 90.6 3.4 0.8 BDL 101.2

Fe crystal Il 0.9 0.6 0.4 BDL 0.7 | BDL | BDL 0.4 BDL | 95.0 1.5 0.6 BDL 102.4

Fe crystal lll BDL BDL BDL BDL BDL | BDL | BDL 1.3 BDL 96.0 1.4 1.2 BDL 98.5

BDL = below detection limits.
Table SF.34. CH4403(10) SEM-EDS results of phases reported as elements.
Description (o} Na Si S K Ca Fe Co Cu Zn Ag In Sn Ba Pb An. Total

Cu-S matrix | 1.1 BDL | 0.1 245 | BDL | 0.1 | 75 | BDL | 65.8 0.9 BDL | BDL | BDL | BDL | BDL 116.4
Cu-S matrix I 1.5 BDL | BDL 24.6 BDL | 0.2 9.0 BDL 63.6 1.1 BDL | BDL | BDL | BDL BDL 116.6
Cu-S matrix Il 1.0 BDL | BDL | 245 | BDL | BDL | 9.0 | BDL | 65.6 BDL | BDL | BDL | BDL | BDL | BDL 106.5
Cu phase (oxidised) 19.9 BDL | 0.6 0.2 BDL | 0.1 1.9 BDL 77.4 BDL BDL | BDL | BDL | BDL BDL 92.2
Cu prill I 0.8 BDL | BDL | BDL | BDL | BDL | 1.4 | BDL | 95.1 BDL 0.3 | BDL | 0.5 | BDL 1.8 107.9
Cu-S-Pb phase in Cu prill I (spot) 0.8 BDL | BDL 7.8 BDL | BDL | 1.4 | BDL | 81.1 BDL BDL | BDL | 0.4 | BDL 8.4 110.6
Cu phase in Cu prill | 0.6 BDL | BDL BDL BDL | BDL 1.1 BDL 97.7 BDL BDL | BDL | 0.6 BDL BDL 107.3
Cu-S prill (spot) 7.2 BDL | 1.5 239 | BDL | BDL | 6.2 | BDL | 60.3 0.9 BDL | BDL | BDL | BDL | BDL 115.8
Cu-Zn-Pb-S prill (spot) 0.7 28 | BDL | 239 [ BDL| 04 | 69 | 0.2 27.8 205 | BDL | 1.2 | BDL | BDL | 15.7 111.9
Cu-Zn-S prill 2.2 54 | BDL | 26.7 | 0.3 | BDL | 9.9 | 0.3 114 40.2 | BDL | 09 | 04 | 04 1.8 115.7

BDL = below detection limits.

Trab. Prehist., 82 (2), julio-diciembre, 2025, 1053, ISSN-L: 0082-5638 | eISSN: 1988-3218 https://doi.org/10.3989/tp.2025.1053




The Chalcolithic metallurgical tradition of Northeast Iberia and its later influence: new analyses and a synthesis

31

5.3.2. Co-smelting of Cu minerals

Sample CH4769 CA number CA210049

SU info Unknown — The excavation reports have very poor chronostratigraphic
information

Period Chalcolithic-EBA

Location Museu d’Arqueologia Salvador Vilaseca (Reus)

Characterisation

Co-smelting of oxidic and Wt. Not registered
sulphidic Cu minerals

Sampling

A sample was removed from the specimen.

PXRF

In Martin Célliga et al. (1999), Mounted Full sample collected.
Soriano Llopis (2010) and
Montero (Montero, 2017): up to
41.60 wt%Fe, 83.90 wt%Cu,
0.84 wt%Zn, 0.32 wt%Ag,

0.59 wt%Sn, 0.04 wt%Sb, and
0.65 wt%Pb in its inner surface.
pPXRF before sampling was also
conducted.

LIA

Yes (Montero, 2017). LIA results Barranc Fondo or Solana
del Bepo mines.

Comments

When this specimen was sampled, the ceramic and slag detached from each
other in the sample removed. They were mounted in separate resin blocks to
facilitate mounting and analysis. Results of both blocks are here reported
together.

Diameter: ~¥34 cm.

Slag thickness: max. 11mm, but more than a slag layer, these are patches of
residue attached to its inner surface.

Ceramic thickness: 21.16-8.74 mm.

Fig. SF.29. CH4769 before sampling.
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- y &
Fig. SF.30. CH4769 samples of the ceramic layer (A) and the slag layer (B) in separate resin blocks
(Scales = 2 and 5 mm respectively).

" a i;_rl'

Fig. SF.31. CH4769 BSE micrograph; ore relic consisting in a cluster of Fe oxide crystals trapping Cu-based
prills, one of which preserves a solid-state smelting microstructure (red) (Scale = 250 um).

i o

Fig. SF.32. CH4769 BSE micrograph; ceramic layer with different mineral inclusions and elongated voids
consistent with organic inclusions (Scale = 1 mm).
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Table SF.35. CH4769 SEM-EDS results of slag phases reported as oxides.

Description NazO | MgO | Al0s SiO2 | SOs | K20 | CaO | TiO2 | MnO | FeO | CuO | ZnO | BaO | PbO | An. Total
Cu phase (oxidised, around Cu-S-Fe mass 1) BDL BDL BDL 0.7 BDL | BDL | BDL BDL BDL 13 98.0 | BDL | BDL | BDL 67.9
Cu-Fe-Si phase | (around Cu-S-Fe mass Il) BDL BDL 0.9 11.3 2.6 BDL 0.7 BDL BDL 41.2 | 42.8 | BDL BDL 0.5 81.6
Cu-Fe-Si phase Il BDL BDL 31 174 | 23 BDL | 0.7 BDL BDL | 42.8 | 32.7 | BDL | BDL | 1.1 92.8
Cu-Fe-Ca-Al-Si crystal BDL 1.0 16.0 30.2 29 0.2 11.3 0.6 BDL 23.3 | 14.6 | BDL BDL BDL 84.0
Fe-Ca-Al-Si phase 0.2 0.5 22.2 449 | BDL | 3.4 | 13.8 0.3 BDL | 10.0 | 3.8 BDL | 1.1 BDL 104.5
Fe crystal BDL 43 4.4 0.7 BDL | BDL | 0.7 0.2 0.7 883 | 0.7 BDL | BDL | BDL 103.9
Fe crystal Il BDL 0.9 4.0 1.3 0.3 BDL | 0.8 0.5 0.3 90.7 | 0.7 0.4 BDL | BDL 102.1
Quartz | (semi-dissolved) BDL BDL BDL 99.2 | BDL | BDL | BDL BDL BDL 0.2 0.6 BDL | BDL | BDL 94.4
Quartz Il (semi-dissolved) BDL BDL BDL 99.3 BDL BDL BDL BDL BDL BDL 0.7 BDL BDL BDL 121.0
Pyroxene (semi-dissolved) 0.3 0.3 31.8 43.8 | BDL 1.0 18.9 0.2 BDL 3.5 0.3 BDL | BDL | BDL 108.6

BDL = below detection limits.

Table SF.36. CH4769 SEM-EDS results of phases reported as elements.

Description o Al Si S cl Ca Fe Cu Zn Pb An. Total
Cu-ore relic 9.7 |BDL| 0.6 | BDL | 1.0 | BDL | 3.0 85.8 | BDL | BDL 107.5
Cu prill | (oxidised) 104 | BDL | 0.4 BDL | 0.6 | 0.2 3.7 84.9 | BDL | BDL 109.6
Cu prill 1l 0.9 | BDL| 0.2 0.2 0.5 | 0.1 1.8 96.2 | BDL | BDL 96.8
Cu prill 1l 13 BDL | 0.3 0.4 3.1 | BDL 0.5 94.4 | BDL | BDL 99.2
Cu phase (oxidised, around Cu-S-Fe mass 1) 339 | BDL | 0.3 BDL | BDL | BDL | 0.9 65.0 | BDL | BDL 85.0
Cu-Fe-Si phase | (around Cu-S-Fe mass ) 332 | 04 | 46 09 |BDL| 05 | 29.0 | 309 | BDL | 0.4 91.4
Cu-Fe-Si phase Il 375 | 14 | 6.9 0.8 0.4 | BDL | 29.3 | 229 | BDL | 0.9 107.3
Cu-S-Fe mass | (ore relic?) 1.1 BDL | 0.1 | 29.2 | BDL | BDL | 16.2 | 51.6 | 1.8 | BDL 109.5
Cu-S-Fe mass Il (ore relic?) 1.0 BDL | BDL | 28.6 | BDL | BDL | 14.9 | 55.5 | BDL | BDL 106.7
Cu-S prill | 0.8 | BDL | BDL| 19.9 | BDL | BDL | 4.4 749 | BDL | BDL 113.8
Cu-S prill ll 19 |(BDL| 0.2 | 225 | BDL | BDL | 3.9 71.6 | BDL | BDL 114.8

BDL = below detection limits.
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Table SF.37. CH4769 SEM-EDS results of ceramic phases reported as oxides.

Description Na,O | MgO | AlLOs | SiO; | P,Os | SO3 | Cl | KO | CaO | Sc;03 | TiO, | V205 | FeO | CuO | ZrO, | Nb,Os | Ag,O | BaO | HfO, | Yb,03 | UOs Tﬁ:;,
Quartz | BDL | BDL | BDL | 100.0 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 101.2
Quartz I BDL | BDL | 1.0 | 98.7 | BDL | BDL |[BDL| 0.1 | 0.1 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 56.5
Quartz Il BDL | BDL | BDL | 100.0 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 103.4
Quartz IV BDL | BDL | BDL | 100.0 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 98.2
Quartz V BDL | BDL | BDL | 99.3 | BDL | BDL | BDL | BDL | 0.4 | BDL | BDL | BDL | 0.3 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 112.2
Quartz VI BDL | BDL | BDL | 99.8 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 0.2 | BDL | BOL | BDL | BDL | BDL | BDL | BDL | BDL | 101.3
Zr-Si mineral | BDL | BDL | BDL | 31.2 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 0.2 | BDL | 67.6 | BDL | BDL | BDL | 1.0 | BDL | BDL | 128.3
Zr-Si mineral Il BDL | BDL | 40 | 293 | BDL | BDL | BDL | BDL | 0.9 | 0.7 |BDL | BDL | 0.9 |BDL |[59.1| BDL | 23 |[BDL|BDL | 1.0 | 1.8 | 865
Zr-Si mineral Ill BDL | BDL | 0.8 | 31.6 | BDL | BDL | BDL | BDL | 0.5 | 0.3 | BDL | BDL | 0.6 | BDL | 65.0 | BDL | BDL | BDL | 1.3 | BDL | BDL | 118.1
Pyroxene? 05 | 03 | 429 | 445 | BDL |BDL| 0.1 | 44 | 41 | BDL | BDL | BDL | 2.8 | 0.4 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 82.0
Fe-Al- Si mineral BDL | 1.0 | 149 | 183 | BDL | 2.5 |BDL| 0.8 | 1.0 | BDL | 1.9 | 1.1 | 580 | 0.5 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 107.0
K-feldspar Il BDL | BDL | 186 | 63.7 | BDL | BDL | BDL | 16.9 | BDL | BDL | BDL | BDL | 0.2 | BDL | BDL | BDL | BDL | 0.6 | BDL | BDL | BDL | 99.3
K-feldspar II 03 | BDL | 17.2 | 66.2 | BDL | BDL | BDL | 15.7 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 0.6 | BDL | BDL | BDL | 91.7
K-feldspar Il 03 | 1.1 | 39.1 | 50.8 | BDL | BDL | BDL | 6.8 | 0.5 | BDL | 0.2 | BDL | 1.3 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 95.2
K-feldspar IV BDL | BDL | 21.7 | 61.8 | BDL | BDL | BDL | 155 | 0.4 | BDL | BDL | BDL | 0.6 | BDL | BOL | BDL | BDL | BDL | BDL | BDL | BDL | 103.1
K-feldspar V 02 | BDL | 185 | 64.1 | BDL | BDL | BDL | 17.0 | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | BDL | 0.3 | BDL | BDL | BDL | 99.1
Ti mineral BDL | 02 | 1.1 | 1.7 | BDL |BDL |BDL| 03 | 0.1 | BDL | 944 | 06 | 1.3 | BDL | BDL | 04 | BDL | BDL | BDL | BDL | BDL | 106.2

BDL = below detection limits.
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