Portable X-Ray Fluorescence Analysis of Levantine and Schematic Art
Pigments from the River Vero Shelters (Huesca, NE Spain)

Pablo Martin-Ramos, José Antonio Cuchi-Oterino and Manuel Bea-Martinez

SUPPLEMENTARY MATERIAL

Figure S1. Sampled points in section A of sector 1 of Muriecho shelter (based on the tracing of the paintings
presented in Figure 10 in [1]).



Figure S2. Sampled points in section B of sector 1 of Muriecho shelter (based on the tracing of the paintings
presented in Figure 11 in [1]).

Figure S3. Sampled points in section C of sector 1 of Muriecho shelter (based on the tracing of the paintings
presented in Figure 12 in [1]).
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Figure S4. Sampled points in sector 1 of Arpan I shelter (based on the tracing of the paintings presented in
Figure 4 in [2])

Figure SS. Sampled points in zones A and B of sector 3 of Arpan I shelter (based on the tracing of the paintings
presented in Figure 10 in [2])
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Figure S6. Sampled points in zone C of sector 3 of Arpan L shelter (based on the tracing of the paintings
presented in Figure 21 in [2]).
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Figure S7. Sampled points in zone D of sector 3 of Arpan L shelter (based on the tracing of the paintings
presented in Figure 27 in [2])



Figure S8. Sampled points in sector 4 of Arpan L shelter (based on the tracing of the paintings presented in
Figure 29 in [2])
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Figure S9. Sampled points in sector 1a of Mallata I shelter (based on the tracing of the paintings presented in
Figure 2 in [3])
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Figure S10. Sampled points in sector 1¢ of Mallata I shelter (based on the tracing of the paintings presented in
Figure 2 in [3])
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Figure S11. Sampled points in sector 2 of Mallata I shelter (based on the tracing of the paintings presented in

Figure 3 in [3])
y ot

sr" N

g, VR

" “

Figure S12. Sampled figure in sector 3 of Mallata I shelter.
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Figure S13. Sampled points in sector 4 of Mallata I shelter (based on the tracing of the paintings presented in
Figure 2 in [4])

Figure S14. Sampled points in sector 5 of Mallata I shelter (based on the tracing of the paintings presented in
Figure 3 in [3])
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Figure S15. Sampled points in sector 1 of Mallata B1 (based on the tracing of the paintings presented in Figure
2in [5])



Figure S16. Sampled points in sector 2 of Mallata B1 shelter (based on the tracing of the paintings presented
in Figure 3 in [5])

Figure S17. Sampled points in sector 3 of Mallata B1 (based on the tracing of the paintings presented in Figure
4 in [5])
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Figure S18. Sampled points in sector 1 of Barfaluy I shelter (based on the tracing of the paintings presented in
Figure 5 in [6])
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Figure S19. Sampled point in sector 2 of Barfaluy I shelter (based on the tracing of the paintings presented in
Figure 6 in [6])
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Figure S20. Sampled points on the figure in sector 3 of Barfaluy I shelter (based on the tracing of the painting
presented in Figure 7 in [6])
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Figure S21. Sampled points on panel 3 in sector 3 of Barfaluy II shelter (based on the tracing of the paintings
presented in Figure 14 in [6])
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Figure S22. Sampled points on panel 2 in sector 3 of Barfaluy II shelter (based on the tracing of the paintings
presented in Figures 11 and 13 in [6])
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Figure S23. Sampled points on panel 1 in sector 3 of Barfaluy shelter (based on the tracing of the paintings
presented in Figure 12 en [6])
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Figure S24. Sampled points in sector 1 of Barfaluy II shelter (based on the tracing of the paintings presented
in Figure 9 in [6])
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Figure S25. Sampled points in sector 1 of Barfaluy III shelter (based on the tracing of the paintings presented
in Figure 17 in [6])
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Figure S26. Sampled points in sector I of Barfaluy III shelter (based on the tracing of the painting presented in
Figure 16 in [6])
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Figure S27. Paintings on Quizans I shelter (based on the tracing of the paintings presented in Figure 2 in [7]).
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Figure S28. Sampled painting in Quizans I shelter (/efi: original photograph; right: after the application of a
CRGB filter to facilitate visualization).
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Figure S29. Sampled points in sector 1 of Lecina Superior shelter (based on the tracing of the paintings
presented in Figure 3 in [8])
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Figure S30. Sampled points in sector 2 of Lecina Superior shelter (based on the tracing of the paintings
presented in Figure 6 in [8])

Figure S31. Sampled points in sector 3 of Lecina Superior shelter (based on the tracing of the paintings
presented in Figure 7 in [8])
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Figure S32. Sampled point in sector 5 of Lecina Superior shelter (based on the tracing of the paintings presented
in Figure 9 in [8])

Figure S33. Sampled points in sector 6 of Lecina Superior shelter (based on the tracing of the painting presented
in Figure 10 in [8])
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Figure S35. Sampled points in ‘Covacho VIII’ of Forau del Cocho shelter.
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Figure S36. Sampled points in ‘Covacho VIII’ of Forau del Cocho shelter.
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gure S37. Sampled points in ‘Covacho VII’ of Forau del Cocho shelter.
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Figure S38. Sampled points in ‘Covacho VII” of Forau del Cocho shelter.
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Figure S39. Sampled points in ‘Covacho VI’ of Forau del Cocho shelter.
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Table S1. Chemical composition of the paintings of Muriecho shelter (in %) determined by pXRF.

Ref. point Sector (C, N,l(;)‘tlp, Na) Fe Ti Ca Al Si P S Cl K
1 A 54.41 523 0.04 23.03 0.89 2.17 0.35 13.29 0.09 0.41
2 A 56.86 2.30 0.04 2794 1.01 2.68 0.18 8.50 0.11 0.31
3 A 56.81 3.20 0.05 27.05 0.91 2.40 020 8.89 0.11 0.32
4 A 52.81 4.10 0.04 25.57 0.79 2.09 0.18 13.93 0.09 0.33
5 A 49.96 4,00 0.04 2691 1.01 232 0.16 14.31 0.08 0.35
6 A 48.97 2.69 0.06 27.66 1.04 241 0.24 16.44 0.07 0.34
7 A 50.07 3.48 0.06 27.39 1.60 3.58 0.31 12.88 0.09 0.44
8 A 50.84 240 0.06 28.59 1.43 3.48 1.01 10.60 0.11 0.44
9 A 55.41 427 0.07 24.38 0.81 2.54 0.61 11.16 0.07 0.57
10 A 53.79 245 0.06 27.94 1.10 2.83 0.10 11.26 0.08 0.35
11 A 55.30 2.50 0.07 27.66 0.92 2.84 0.73 9.28 0.09 0.50
Average Sector A 53.20 3.33 0.05 26.74 1.05 2.67 0.37 11.97 0.09 0.40
12 B 51.98 3.12 0.08 27.81 0.99 292 0.61 11.96 0.07 0.37
13 B 46.89 3.24 0.07 25.56 1.00 2.41 0.25 20.08 0.04 0.38
14 B 42.72 2.59 0.06 28.30 1.17 2.69 0.35 21.59 0.08 0.38
15 B 43.45 2.15 0.06 26.14 0.80 1.87 0.32 24.75 0.05 0.34
16 B 45.11 3.00 0.06 2497 0.86 1.97 0.29 23.24 0.04 0.39
17 B 45.04 8.10 0.07 24.39 1.04 2.15 0.19 18.48 0.07 0.39
18 B 49.36 3.49 0.05 24.16 040 1.45 0.16 20.55 0.05 0.28
Average Sector B 46.36 3.67 0.06 2590 0.89 2.21 0.31 20.09 0.06 0.36
19 C 47.65 2.04 0.10 25.13 1.52 393 0.47 18.48 0.04 0.50
20 C 45.99 3.35 0.06 23.72 1.00 2.25 0.44 22.73 0.04 0.38
21 C 42.19 3.42 0.06 24.94 1.24 3.06 0.12 24.43 0.05 0.37
22 C 47.90 226 0.10 27.76 2.48 5.50 1.03 11.52 0.10 0.60
Average Sector C 45.93 2.77 0.08 2539 1.56 3.69 0.51 19.20 0.06 0.46
23 D 51.04 1.79 0.08 30.09 1.79 433 1.62 8.55 0.12 046
24 D 51.39 525 0.09 25.50 1.60 4.21 1.15 9.88 0.10 0.59
25 D 48.69 3.01 0.10 26.19 1.63 4.12 0.76 13.84 0.11 0.63
26 D 51.37 1.78 0.10 27.84 1.99 4.79 0.84 10.41 0.15 0.63
27 D 56.67 2.18 0.08 2598 1.34 3.83 1.24 797 0.07 0.50
28 D 44.65 2.07 0.07 26.56 1.53 3.44 0.61 20.43 0.05 0.46
29 D 44.36 1.89 0.07 26.30 1.49 3.34 0.64 21.33 0.06 0.42
30 D 45.65 247 0.07 2492 1.93 3.99 0.47 19.88 0.06 0.48
31 D 51.67 1.92 0.10 25.09 1.12 3.13 0.72 15.03 0.06 0.44
32 D 49.49 3.80 0.10 25.09 2.11 4.86 0.66 12.93 0.07 0.68
33 D 47.57 0.90 0.10 25.17 1.88 4.18 0.41 19.05 0.05 0.60
Average Sector D 49.32 246 0.09 26.25 1.67 4.02 0.83 14.48 0.08 0.53
Average Total 49.58 3.04 0.07 26.23 1.29 3.14 0.53 1538 0.08 0.44
Table S2. Chemical composition of the bedrock of Muriecho shelter (in %) determined by pXRF.
Ref. point Bal (C,N,O,F,Na) Fe Ti Ca Al Si P S Cl K
Cl 56,59 - 0.05 41.03 - 0.60 - 1.64 0.04 -
C2 57,71 033 0.05 3879 0.67 2.13 - 0.14 - 0.14
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Table S3. Chemical composition of the paintings of Arpan shelter (in %) determined by pXRF.

Ref. point Sector («, N,lg:IF’ Na) Fe Ti Ca Al Si P S Cl K
1 1 56.69 0.89 0.06 3442 136 429 - 173 0.15 035

2 1 53.69 1.49 0.10 2957 130 5.03 055 749 012 0.63

3 1 58.05 298 0.06 2762 171 642 136 122 0.09 041

4 1 45.49 1.07 0.04 29.10 0.52 120 0.20 22.14 0.03 0.17

5 1 58.20 2.01 - 31.29 0.68 346 032 3.67 0.09 0.21

6 1 58.41 097 0.03 3151 052 490 0.13 322 0.09 0.17

7 1 58.77 1.2 0.04 31.01 043 261 0.10 509 0.08 0.17

8 1 59.22 1.05 0.05 3457 055 215 0.18 184 012 0.24

9 3A/B 42.96 1.03 0.04 289 1.08 2.53 0.57 2258 0.04 0.15

10 3A/B 51.41 585 0.06 22.69 044 168 0.12 17.10 0.09 044

11 3A/B 50.86 3.07 006 27.10 0.56 1.51 0.06 1629 0.12 0.32

12 3A/B 50.23 130 0.09 2744 127 3.67 - 1522 0.13 0.51

13 3A/B 54.52 1.08 0.13 2553 0.88 3.82 027 1286 021 0.64

14 3C 43.91 6.54 003 2422 085 155 037 2221 0.05 0.19

15 3C 52.95 0.89 0.05 30.00 094 272 023 11.73 0.12 0.30

16 3D 55.32 497 0.04 2828 0.79 295 0.67 644 0.17 031

17 3D 55.38 0.79 005 3512 0.64 197 027 542 0.18 0.13

18 4 50.95 194 0.15 2419 288 803 1.83 885 021 0.82

19 4 47.88 1.72 0.08 2556 2.75 8.11 3.16 983 027 0.57
Average 52.89 217 0.06 2885 1.06 3.61 0.61 1026 0.12 0.35

Table S4. Chemical composition of the bedrock of Arpan shelter (in %) determined by pXRF.
Ref. Bal . .
point (C, N, O, F, Na) Fe Ti Ca Al Si P S Cl K

Cl 53.17 0.13 - 41.77  0.87 2.83 - 0.95 0.11 0.13
C2 50.09 0.08 0.03 39.54 047 1.36 0.09 8.11 0.06 0.10
C3 49.68 0.65 0.11 30.18 145 4.56 0.08 1249 0.17 0.56
C4 50.54 0.85 0.12 26.18  1.59 5.06 0.55 1423 0.16 0.66
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Table S5. Chemical composition of the paintings of Mallata I and Mallata B1 shelters (in %) determined by

pXRF
Mallata 1
[}f)flflt Sector (C, N’l(;)a’lF, Na) Fe Ti Ca Al Si P S Cl K
1 1 59.74 2.21 0.08 2588 0.84 532 035 512 0.10 0.29
2 1 52.30 1.04 0.07 2893 1.58 10.09 0.15 5.11 0.23 0.40
3 1 59.06 220 007 2839 1.05 284 0.89 495 023 0.25
4 1 56.05 3.25 0.06 2877 097 3.28 0.17 5.88 0.22 0.36
5 1 55.21 348 0.07 29.12 155 450 033 511 021 033
6 2 4791 357 0.05 2822 136 286 - 14.29 0.14 0.30
7 2 51.40 287 005 2807 0.67 212 043 1295 0.05 0.20
8 2 50.74 349 0.07 2695 138 351 0.55 11.68 0.12 0.38
9 2 49.81 243 005 2884 121 274 048 14.08 0.05 0.24
10 2 48.20 1.80 0.08 3004 123 380 0.52 13.86 0.07 0.34
11 2 50.39 432 006 2771 1.05 284 1.02 1096 0.21 0.35
12 2 50.36 0.69 004 3391 1.10 257 022 10.76 0.13 0.15
13 2 54.05 435 003 2868 076 205 035 930 0.14 0.22
14 2 51.61 5.08 0.05 3046 1.25 421 0.46 6.33 0.05 0.39
15 2 52.06 0.74 006 3485 0.72 2.28 0.50 844 0.06 0.24
16 3 55.04 1.34  0.08 2584 056 2.13 0.09 1422 0.11 0.52
17 4 52.38 0.81 0.04 3465 040 1.17 0.10 10.26 0.07 0.09
18 4 54.13 527 0.06 2439 070 2.12 047 1230 0.11 0.31
19 4 59.46 290 005 27.05 065 226 022 6.83 0.16 0.32
20 5 55.79 228 004 3236 039 185 0.14 6.72 0.15 0.21
21 5 53.28 048 0.04 3270 0.76 243 0.16 9.62 0.18 0.29
22 5 53.35 0.89 006 3288 0.61 2.52 - 9.11 0.18 0.30
23 5 57.72 029 004 3577 047 1.23 - 4.14 0.19 0.11
24 5 55.26 0.64 006 3275 085 2.83 - 7.12 0.17 0.27
25 5 53.42 0.93 0.09 29.19 129 3.88 - 10.47 0.18 0.51
26 5 53.40 0.63 0.09 31.80 1.06 3.71 - 8.60 0.20 0.42
27 5 56.94 144 004 3345 1.01 3.30 - 3.12 0.25 0.31
Average  Mallata 1 53.67 2.20 0.06 30.06 094 3.13 0.38 894 0.15 0.30
Mallata B1
;‘i’ﬁt Sector . N,]?)‘tlF, Ny Fe T Ca oAl S P S 0O K
28 1 61.77 678 0.05 2575 051 168 006 276 0.14 043
29 1 55.87 8.61 - 26.18 0.67 1.77 - 640 0.14 0.21
30 1 58.21 4.87 - 31.01 0.63 1.93 - 297 0.16 0.13
31 1 62.72 3.22 - 29.25 0.39 1.61 - 2.32 0.09 0.32
32 1 55.67 1.82 - 3196 0.71 5.17 - 2.07 027 0.28
33 1 57.94 10.58 - 26.13 0.75 2.08 - 1.84 0.25 0.25
34 1 54.28 1.56 - 3585 098 249 - 3.09 0.14 0.18
35 1 55.52 508 0.03 30.77 0.63 4.50 - 2.51 037 0.50
36 1 58.24 6.63 0.04 2277 1.01 3.31 0.55 694 0.12 0.27
37 2 50.64 4.85 0.09 27.04 298 7.17 0.63 5.72 0.12 0.59
38 2 54.71 1.29 - 34.16 0.60 1.74 - 7.08 0.13 0.19
39 2 59.24 1.12 0.03 33.82 0.37 1.28 - 385 0.09 0.15
40 3 61.22 0.53 - 28.62 032 203 007 685 0.13 0.16
41 3 47.55 998 0.03 2739 051 209 0.17 11.87 0.09 0.19
42 3 57.74 2.18 0.04 2959 096 3.17 - 5.77 0.18 0.29
Average Mallata Bl 56.75 4.61 0.04 29.35 080 2.80 030 480 0.16 0.28
Average Total 54.77 306 006 29.81 0.89 3.01 036 746 0.15 0.29
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Table S6. Chemical composition by pXRF of the paintings of Barfaluy shelters (in %).

Ref. point Sector (, N,l(;)tle, Na) Fe Ti Ca Al Si P S Cl K
1 I.1 64.13 3.09 0.17 2721 0.67 260 - 0.82 0.08 0.46
2 I.1 63.65 1.58 0.08 3094 034 154 - 142 0.09 0.26
3 I.1 63.12 0.50 0.05 31.74 036 158 - 239  0.09 0.13
4 I.1 47.16 029 0.07 4345 1.83 3.76 0.16 294 0.11 0.19
5 I.1 51.56 045 0.05 37.57 1.07 291 024 481 0.08 0.21
6 I.1 56.76 233 0.12 3288 1.09 341 0.19 276 0.07 0.34
7 I.1 58.91 0.19 0.03 3550 0.70 2.01 - 242 0.09 0.10
8 I.1 54.20 1.10 0.11 3449 1.73 3.84 0.16 394 0.09 0.28
9 I.1 56.52 1.81 0.10 34.75 1.08 338 - 1.86 0.06 0.31
10 I.1 55.22 1.04 0.08 3513 1.62 355 0.06 294 0.06 0.24
11 I.1 57.45 1.71 0.12 31.04 1.52 381 - 2.10 0.06 0.38
12 I.1 55.87 1.77 0.14 33.78 1.37 3.58 0.14 293 0.06 0.31
13 I.1 57.26 1.13 0.14 3274 134 419 024 245 0.06 039
14 I.1 56.47 042 0.11 3446 1.17 3.06 - 392 0.04 0.30
15 I.1 58.71 047 0.11 3337 0.78 344 - 2.75 0.05 0.30
16 I.1 59.79 1.28 0.09 33.05 053 1l.61 - 337 0.06 0.18
17 I.1 60.13 0.28 0.06 32.11 036 157 - 523 0.07 0.15
18 1.2 56.60 024 0.07 3244 - 157 - 8.83 0.06 0.15
-2 I3 57.76 0.19 0.07 32.80 035 1.60 - 582 0.07 0.11
19 L3 48.54 031 0.08 39.71 0.69 198 0.15 8.19 0.09 0.19
20 I3 56.49 039 0.07 33.12 038 159 0.16 7.52 0.10 0.14

Average Barf. 1 56.97 0.98 0.09 3392 095 2.69 017 378 0.07 0.24
21 II 52.40 353 0.08 2722 144 442 047 9.65 0.15 0.52
22 II 55.08 428 0.06 24.84 - 137 020 1345 0.06 0.25
23 II 46.55 326 0.09 2644 147 358 0.50 17.49 0.07 0.44
24 II 52.72 321 0.05 30.62 041 142 - 998 0.15 0.24
25 II 51.77 279 0.06 2926 033 157 - 13.84 0.06 0.22
26 II 51.75 2.06 0.06 3190 036 1.77 0.10 11.66 0.06 0.17
27 II 56.91 4.53 0.05 27.97 - 100 - 7.77 0.10 0.25
28 II 58.84 099 0.16 27.72 0.81 3.15 0.09 7.68 0.14 0.37
29 I 56.93 441 0.07 28.50 039 1.67 - 7.57 0.04 0.25
30 I 56.66 426 0.04 2791 050 136 - 870 0.12 0.27
31 I 48.50 327 0.06 2820 0.78 142 0.12 17.19 0.05 0.27
32 II 58.50 4.02 0.07 27.13 054 1.83 030 690 0.20 035
33 II 50.56 394 0.05 2798 0.78 238 0.17 13.66 0.05 0.25
34 II 52.71 040 0.06 3495 057 238 - 837 024 0.20
35 II 56.44 1.77 0.06 3137 0.60 191 0.17 635 0.06 0.17
-t II 53.35 0.70 0.08 3229 1.08 261 035 9.04 0.13 032
-° II 53.94 040 0.09 33.66 0.72 238 0.09 836 0.10 0.21
36 II.1 53.54 045 0.09 30.15 0.57 293 0.24 10.07 0.12 0.30
37 1I.1 52.15 092 0.15 2620 1.25 541 043 12.72 0.09 0.58

Average Barf. 11 55.43 1.73 008 31.72 0.86 253 0.21 6.92 0.09 027
38 111 64.04 0.35 0.08 2846 0.87 291 - 2.81 0.13 031
39 1.2 59.06 0.36 0.08 31.12 096 3.68 020 398 0.17 032
40 1.2 59.00 0.35 0.08 2928 1.14 4.14 0.12 529 0.16 0.36
41 1.2 61.98 0.22 0.07 30.57 0.53 207 - 423 0.14 0.18
42 1.2 63.77 022 0.06 3031 050 198 - 278 0.15 0.19
43 II.1 57.49 0.14 0.05 3527 027 1.03 - 5.18 0.27 0.29

Average Barf. 111 60.89 0.27 0.07 30.84 0.71 2.64 016 4.05 0.17 0.28

Average Total 56.11 1.55 0.08 31.56 0.83 254 021 6.61 0.10 0.27

2 Seated idol, not shown in the tracings of the paintings.

b¢ Vertical stain in panel 1, sector 3, not shown in tracings of the paintings.

25



Table S7. Chemical composition of the bedrock of Barfaluy shelters (in %) determined by pXRF.

Ref. point Bal (C,N,O,F,Na) Fe Ti Ca Al Si P S Cl K
Cl 56.58 0.11 0.05 3591 0.57 231 0.08 323 0.05 0.14
C2 43.32 0.05 0.04 40.66 041 1.14 - 14.18 0.03 0.09

Table S8. Chemical composition of the paintings of Lecina Superior shelter (in %) determined by pXRF.

Ref.

Bal

point Sector (C,N, O, F, Na) Fe Ti Ca Al Si P S Cl K

1 1 60.16 444 007 2594 121 394 094 150 0.09 0.51

2 1 56.92 633 0.09 2454 165 530 197 124 0.08 0.54

3 1 57.48 191 0.06 31.11 124 3.84 058 208 0.05 044

4 2 59.54 1.67 0.03 3392 063 2.04 0.11 166 0.08 0.24

5 2 58.60 093 0.06 3257 060 265 022 391 0.10 0.29

6 2 57.40 023 0.06 3483 094 392 006 213 0.09 0.29

7 3 48.48 276 0.10 2846 186 548 0.07 10.89 0.08 0.61

8 3 53.54 0.05 - 2932 043 1.51 - 14.88 0.09 0.08

9 3 52.54 0.13 0.04 2991 0.69 237 - 13.99 0.10 0.17

11 3 51.93 0.09 0.04 2795 1.05 322 006 1430 0.09 0.13

12 3 49.59 0.11 0.03 29.65 027 1.52 - 18.57 0.09 0.12

13 3 53.19 029 0.04 3135 - 1.70 - 11.92 013 0.15

14 5 54.79 0.64 0.10 30.00 182 6.19 067 4.04 0.10 0.57

15 6 61.51 0.14 0.05 3419 050 1.86 - 1.39  0.07 0.21

16 6 59.58 025 0.06 3195 087 299 0.10 378 0.11 0.26
—3 6 60.40 047 0.06 30.87 0.52 2.53 - 477 006 0.24
Average 55.98 1.21 0.06 30.06 095 3.19 048 7.07 0.09 0.29

2 Orange pigment, not natural, on the left in sector 5, not shown in the tracings of the paintings.
Table S9. Chemical composition of the bedrock of Lecina superior shelter (in %) determined by pXRF.
;E?lfl't (. N,l(;)tle, Na) Fe Ti Ca Al Si P S Cl K

Cl 47.83 0.14 003 3644 040 205 0.16 12.07 037 045
C2 58.99 - - 36.33 - 295 0.11 1.34  0.06 0.13
C3 46.53 0.04 - 44.80 0.61 1.44 - 645 0.02 0.04
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Table S10. Chemical composition of the paintings of Forau del Cocho shelter (in %) determined by pXRF.

Ref. point ‘Covacho’ (. N,l(;)tle, Na) Fe Ti Ca Al Si P S Cl K
1 I 53.19 0.76 0.07 3096 149 449 095 7.69 0.06 0.29
2 I 52.76 1.01  0.09 2764 155 480 043 11.18 0.08 0.38
3 I 48.98 0.56 0.05 2842 0.68 270 059 17.68 0.05 025
4 I 46.90 0.53 0.05 2873 097 3.13 0.17 19.15 0.05 0.29
* I 45.41 0.70 0.05 32.88 0.80 244 025 17.11 0.08 0.22
5 VIII 54.31 7.69 0.05 2211 0.77 2.66 0.26 10.16 0.18 0.26
6 VIII 46.59 10.81 0.04 2539 1.03 225 0.14 11.70 0.18 0.22
7 VIII 59.78 772 004 23.12 040 1.79 0.08 6.65 0.12 0.23
8 VIII 56.66 446 0.05 2649 0.77 3.07 111 574 0.17 033
9 VIII 56.80 855 0.03 2566 052 1.65 - 638 0.15 0.20
10 VIII 48.93 636 004 2810 126 292 042 11.54 0.19 0.18
11 VI 54.26 6.01 - 29.80 0.61 234 0.13 639 0.15 021
12 VI 51.27 2.18 0.05 2880 0.70 198 0.06 14.58 0.11 0.21
13 VIII 51.86 232 0.05 2778 0.68 232 021 1441 0.11 0.22
14 VII 58.62 1.70  0.04 31.01 092 279 - 429 026 0.26
15 VII 57.50 1.09 0.04 2698 0.55 1.64 - 11.72 022 0.23
16 VII 51.08 0.89 0.07 31.71 1.65 4.12 044 8.16 022 0.32
17 VIl 53.06 405 0.03 2782 0.68 1.69 - 1223 0.18 0.14
18 VIl 63.12 342 003 2786 0.62 2.19 - 228 022 021
19 VIl 53.62 0.64 0.04 33.16 030 1.14 051 1023 0.15 0.15
20 VIl 50.88 0.63 0.05 3252 0.63 191 0.07 1290 0.14 0.23
21 VIl 50.07 1.31  0.06 2930 177 453 1.01 10.04 031 033
22 Vil 56.29 222 0.04 2947 0.73 248 030 810 0.16 0.18
23 VII 47.26 1.79 0.06 30.87 140 3.70 034 1391 0.23 0.39
24 Vil 53.54 1.70  0.07 29.61 132 375 032 901 020 043
25 VII 58.22 1.87 0.06 2401 0.71 274 0.13 11.59 0.18 043
26 VI 53.03 234 0.08 2677 097 3.89 0.11 12.14 0.19 043
27 VI 46.53 199 0.04 3047 094 228 028 17.03 0.19 0.18
28 VI 46.58 1.36 0.05 31.02 057 192 - 18.17 0.13 0.17
29 VI 50.71 1.01 0.03 3041 027 125 - 1599 0.13 0.17
30 VI 44.89 1.27  0.06 3050 0.96 2.61 - 19.30 0.12 0.27
31 VI 43.60 1.54 0.05 29.84 0.81 2.01 0.09 21.72 0.09 0.18
32 VI 51.44 1.88 0.05 29.75 128 288 022 1191 028 023
33 VI 43.36 429 0.05 2758 0.58 2.03 023 2144 0.09 028
34 VI 46.46 259 0.05 2739 090 259 050 16.40 0.12 0.24
35 VI 49.28 1.88 0.03 2760 0.66 180 035 18.15 0.09 0.11
36 VI 51.34 099 0.06 3192 0.79 4.05 - 1041 0.19 0.20
37 VI 47.96 124 0.06 3084 1.14 262 021 1542 0.13 0.34

Average 51.48 272 0.05 28.80 0.88 2.66 034 1244 0.15 0.25

* Small dots not shown in the photograph.

Table S11. Chemical composition of the bedrock of Forau del Cocho shelter (in %) determined by pXRF.

;})(ieli;t (. N’lii)a,lF, Na) Fe Ti Ca Al Si P S Cl K

Cl 49.33 0.19 0.06 32.03 0.73 1.92 - 15.29 022 0.19
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Principal Component Analysis Results

When calcium was excluded as a common factor of the support, as well as titanium and chlorine
(minority elements that did not help to discriminate), 84.6% of the variance was explained by three
factors. The parameters of specific extracted initial communalities were checked by the Kaiser—
Mayer—Olkin (KMO) test and the Bartlett test of sphericity to test data rationality and sampling
adequacy of the analysis. The KMO value of 0.579 (>0.5) revealed sufficient sampling, and the
significance level from the Bartlett test <0.0001 indicated that the data were appropriate and useful
to substantially reduce the data dimension. Factor F1 (which accounted for 50.14% of the total
cumulative variance) was linked to Al, Si, P, and K, i.e., to components of clay; factor F2 (which
explained 18.47% of the variance) consisted of S, and factor F3 (which explained 16.0% of the total
cumulative variance) was linked to Fe. In the F1 vs. F2 plot (Figure S40a), it may be observed that
the measurements from some shelters appear as clusters, in such a way that Barfaluy measurements
(black) are concentrated in the lower left corner, Muriecho (fuchsia) in the upper right corner, and
Chimiachas-Forau del Cocho-Quizans in the intermediate zone. On the other hand, Mallata and
Arpan's measurements are scattered. This mainly points to differences in the bedrock composition.
Conversely, the F3 factor (associated with iron) did not allow for pigment discrimination among
shelters (Figure S40b).
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Figure S40. (a) F2 vs. F1 biplot; (b) F3 vs. F1 biplot.
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