


 

Figure S13. Photo of the engraving with location and number of the microscopic images presented in the 

Supplementary figures S14-S20. 

 

 
 



 

Figure S14. Close-up view of line L4 showing the morphology of the groove and internal subparallel 
striations hardened by the duricrust.  Scale = 1 mm. 
 

 
Figure S15. Close-up view of line L7 showing the morphology of the groove and, at places, the remnants 
of subparallel striations hardened by the duricrust  as well as areas outside the groove with discontinuous 
duricrust.  Scale = 1 mm. 
 

 



 

Figure S16. Detail of Figure S15 revealing local scalloping of the groove bottom and area displaying well 
preserved striations produced by protrusions of the tool tip during its displacement into the groove. See 
Figure 4 for comparable features on experimental engraving. Scale = 1 mm. 
 

 
 
 
Figure S17. Close-up view of line L1 showing the flat bottom of the groove and a localized damage of the 
duricrust exposing the underline lime-dolostone. Scale = 1 mm. 
 

 
 



 

Figure S18. Detail of Figure S17 revealing well preserved striations hardened by the duricrust. See Figure 
4 for comparable features on experimental engraving. Scale = 1 mm. 
 

 
 
 
 
 
 
 



 

Figure S19. Close-up view of the crossing of lines L1 and L4 revealing the presence of a single stroke line 
engraved, at the end of the engraving process, in L1. Scale = 1 mm. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Figure S20. Macrophoto of lines L9-11 and crossing of L9 and L1. Notice a) the removal of the duricrust 
(top right) damaging L10 and L11 and demonstrating their antiquity, b) the obliteration of L9 and fringes 
at the end of L1 by the duricrust, c) the slenderness and similar internal morphology of L9-11 suggesting 
single strokes made by the same tool in rapid succession, d) change of direction of L9 when crossing L1 
suggesting the tool was displaced from top left to down right.  Scale = 1 cm. 
 
 

 
 
 



 

Figure S21.  Sketch summarising the order of the engraving lines, breaks, and formation of the duricrust. 
Engraved lines belonging to a new engraving episode are in grey, breaks in white. Arrows indicate the 
direction of the tool. Simple head arrows indicate single stroke lines, double arrows multiple stroke lines 
in one direction. Gray background in “e” identifies the formation of the duricrust. Scale = 5 cm. 
 

 
 



Supplementary Tables 

 

Table S1. AMS 14C dates from level IV of Gorham’s Cave (data from Finlayson et al. 2006 -

ref.29 in the manuscript).  

 

Lab. Code  Material 
Conventional 
radiocarbon age yr BP 

δ13C (‰) 
Cal. age yr BP 
IntCal09 (2σ) 

B‐196785  charcoal  26,070±180  ‐25.6  30,440‐31,120 
B‐196773  charcoal   26,400±220  ‐23.2  30,620‐31,290 
B‐238791  charcoal (H)  26,470±220  ‐24  30,690‐31,320 
B‐185344  charcoal  27,020±240  ‐25  31,050‐31,620 
B‐185346  charcoal  27,280±220  ‐  31,140‐31,890 
B‐238784  charcoal (H)  27,930±250  *  31,470‐32,880 
B‐196770  charcoal  28,170±240  ‐25.9  31,630‐33,130 
B‐196784  charcoal  28,360±240  ‐26.1  31,810‐33,340 
B‐196791  charcoal  28,570±240  ‐25.2  31,930‐33,930 
B‐238792  charcoal (H)  28,800±280  *  32,430‐34,500 
B‐184048  charcoal  29,210±190  ‐25.2  33,300‐34,540 
B‐184049  charcoal  29,240±190  ‐  33,320‐34,550 
B‐238785  charcoal (H)  29,280±280  ‐26.3  33,230‐34,620 
B‐238781  charcoal (H)  29,320±300  ‐23.7  33,230‐34,650  
B‐196779  charcoal  29,400±270  ‐25.4  33,330‐34,660 
B‐196778  charcoal  29,720±280  ‐24.8  33,520‐34,890 
B‐238782  charcoal (H)  29,750±330  ‐23.6  33,460‐34,970 
B‐238787  charcoal (H)  29,760±310  ‐24.4  33,510‐34,960 
B‐196786  charcoal  29,910±300  ‐24.7  33,690‐35,080 
B‐196792  charcoal  30,310±310  ‐24.7  34,460‐36,180 
B‐196776  charcoal  30,560±360  ‐24.5  34,570‐36,270 
B‐238788  charcoal (H)  30,630±340  ‐24.6  34,610‐36,270 
B‐184045  charcoal  31,110±230  ‐23.7  35,030‐36,340 
B‐196768  charcoal  31,290±340  ‐25.8  35,050‐36,510 
B‐196787  charcoal  31,480±370  ‐23.7  35,090‐36,620 
B‐196772  charcoal  31,780±360  ‐23.1  35,180‐36,900 
B‐196769  charcoal  31,850±380  ‐23.5  35,160‐37,080 
B‐196789  charcoal  32,100±400  ‐24.5  35,300‐37,710 
B‐196771  charcoal  32,560±390  ‐25.1  36,460‐38,460 

 

 
(*) the original sample was too small for a 13C/12C ratio measurement. However, a ratio 
including both natural and laboratory effects was measured during the 14C detection to derive a 
Conventional Radiocarbon Age, suitable for applicable calendar calibration. (H) Hearth 
samples. 
 



Table S2. Lithics recovered from Gorham’s Cave Level IV.  

 

Raw material  Nodule/NB  Levallois  Discoid   Retouched flakes  Coresa  Flakesb  Choppers  Flake fragments  Debris   Total 

       Cores  Flakes  Cores  Flakes                     

Fine‐grained quartzite  3 (5)  1 (33)  8 (29)  3 (43)  26 (33)  4 (40)c  ‐  12 (26)  ‐  3 (15)  1 (5)  61 (21) 

Coarse‐grained quartzite  44 (67)  ‐  1 (4)  4 (57)  4 (5)  ‐  7 (64)  4 (9)  ‐  6 (30)  11 (55) 81 (28) 

Flint  5 (8)  1 (33)  17 (61)  ‐  47 (59)  6 (60)d  2 (18)  31 (66)  ‐  6 (30)  8 (40)  123 (42) 

Radiolarite  ‐  1 (33)  2 (7)  ‐  3 (4)  ‐  2 (18)  ‐  ‐  5 (25)  ‐  13 (4) 

Other raw materials**  14 (21)   ‐  ‐    ‐   ‐   ‐   ‐   ‐  2 (100)   ‐   ‐  16 (5) 

Total  66 (22)  3 (1)  28 (10)  7 (2)  80 (27)  10 (3)  11 (4)  47 (16)  2 (1)  20 (7)  20 (7)  294 

 
 

Nodule/NB: Natural Base (unmodified lump of rock brought to the cave). Percentages are indicated in brackets. 

a indeterminate debitage technique (e.g., exhausted core). 

b limestone, dolomite, quartz, and quartzite. 

c 1 side-scraper and 3 denticulates.  

d 3 side-scrapers, 1 denticulate and 2 side-scrapers shaped on Levallois points using simple retouch.  

 

 



Table S3. Lithic recovered from Gorham’s Cave Level III (Solutrean).  

 

    Fine‐grained  
quartzite 

Large‐grained  
quartzite 

Flint  Radiolarite  Other  
raw materials 

Total 

NB    45  2  2  1  9  59 

NH  Core  5  4  2   ‐  1  12 
  Flake  ‐  3  1  ‐  ‐  4 

SP  Core  10  3   ‐  1  1  15 
  Flake  ‐  ‐  8  ‐  ‐  8 

OR  Core  2   ‐  1   ‐   ‐  3 
  Flake  1  1  1   ‐   ‐  3 

Tool type*  Side‐scraper  ‐  ‐  1  ‐  ‐  1 
  End‐scraper  ‐  ‐  1  ‐  ‐  1 
  Denticulate scraper  ‐  ‐  1  ‐  ‐  1 
  Notches  ‐  ‐  2  ‐  ‐  2 
  Shouldered blade  ‐  ‐  1  ‐  ‐  1 
  Double‐backed blade  ‐  ‐  1  ‐  ‐  1 
  Shouldered backed point  ‐  ‐  1  ‐  ‐  1 
  Tanged backed point  ‐  ‐  1  ‐  ‐  1 
  Double‐ended foliate point  ‐  ‐  1  ‐  ‐  1 
  Bifacial foliate point  ‐  ‐  1  ‐  ‐  1 
  Double‐ended bifacial foliate point  ‐  ‐  1  ‐  ‐  1 
  Tanged bifacial foliate point   ‐   ‐  1   ‐   ‐  1 

Flake fragments  2  2  16  1  1  22 

Debris    2  ‐  2  ‐  ‐  4 

Total    67  15  46  3  12  143 

 

  

NB: Natural Base (unmodified lump of rock brought to the cave, presenting in some cases 
evidence of utilisation as hammers); NH: Non-Hierarchical (cores with only one or two 
removals with no apparent predetermined knapping strategy; SP: Sub-Parallel (parallel 
removals on the longitudinal direction of the core); OR: Orthogonal (knapping planes are 
superimposed successively with scars of the preceding removal used as striking platforms of the 
following removal. 

* tool type definition according to Laplace (S9, S10). 



Table S4. Data on the experimental tools, the actions in which they were used, and the 

dimensions of the resulting engraved lines.  

 

 

Tool Raw Tool Activity Active Orientation of Cutting Number Fracture Max Min Max

n° material type area the tool angle of  of the width  width depth 

 (°) strokes tool (mm) (mm) (mm)

2.35* 1.45*

8.96** 6.82** 0.5**

2.27* 1.53*

5.97** 3.68** 1.2**

1.62* 0.6*

7.14** 4.37** 1.3**

0.84* 0.49*

6.63** 3.49** 2.5**

5 MQ laminar flake TAF flake butt
perpendicular to 

butt
na ~50 ‐ 10.1 4.1 1.1

6 FL blade CS
lateral cutting 

edge
parallel to the 
lateral CE

na 9 ‐ 0.45 0.30 0.3

7 MQ blade CS
lateral cutting 

edge
parallel to the 
lateral CE

na 9 ‐ 1.2 0.6 0.3

MQ: microquartzite; FL: flint;  MSL: multiple stroke line in one direction; TAF: to‐and‐fro motion; CS: cutting skin in one direction; 

perp: perpendicular; plat.: platform; CE: cutting edge; na: not applicable; rej: rejuvenation; * first stroke; ** last stroke

49 21 1 (6th)

2 MQ
Levallois core 
rej. flake 

MSL flake distal end
perp.  to core  
striking plat.

41 107 1 (1st)

1 MQ
naturally 

pointed flake
MSL flake distal end

perp.  to ventral 
side 

parallel to distal CE 26

3 MQ
proximally 
broken flake

MSL proximal break perp. to break

4 MQ rectangular flake  MSL distal cutting edge 68 ‐

37 90 ‐



Table S5. Results of the morphometric and technological analysis of the lines composing the 

Gorham’s Cave engraving (see Fig. 2 for line identification). 

 

 

Line Length Max Width Depth ** Orientation Technology Direction Same Min. Num. Max. Num.

(mm) (mm) (mm) (N‐S‐E‐W) tool strokes *** strokes***

1 168 5,6 1,39 / 1,06 horizontal multiple stroke W‐E ‐ 30 68

2 112,5 4 0,69 horizontal multiple stroke W‐E ‐ 7 15

3 55 5,2 1,14 oblique multiple stroke NW‐SE ‐ 27 42

4 100* 6,4 1,45 / 1,93 oblique multiple stroke NW‐SE ‐ 54 65

5 93 4,8 1,14 oblique multiple stroke NW‐SE ‐ 27 34

6 15* 2,4 ‐ oblique multiple stroke NW‐SE ‐ 4 9

7 69 5,6 0,79 oblique multiple stroke N‐S ‐ 30 68

8 63 2,8 ‐ oblique multiple stroke NW‐SE ‐ 4 11

9 78 1,6 ‐ oblique single stroke NW‐SE 1 1 1

10 14* 1,6 ‐ oblique single stroke NW‐SE 1 1 1

11 13* 1,2 ‐ oblique single stroke NW‐SE 1 1 1

12 33 1 ‐ oblique single stroke NW‐SE 2 1 1

13 17 0,8 ‐ oblique single stroke NW‐SE 2 1 1

* lines damaged by breaks
** based on sections retrieved from the 3D reconstruction of the engraving
*** based on the maximum width of experimental engravings



Supplementary references 

 

S1. Giles Pacheco F, Giles Guzman FJ, Gutierrez López JM, Santiago Pérez A, Finlayson C, 

Rodríguez Vidal J, Finlayson G and Fa, DA (2012) The tools of the last Neanderthals: 

morphotechnical characterisation of the lithic industry at level IV of Gorham’s Cave, Gibraltar. 

Quaternary International 247: 151-161. 

 

S2. Finlayson C, Giles Pacheco F, Rodríguez-Vidal J, Fa DA, Gutierrez López JM, Santiago 

Pérez A, Finlayson G, Allue E, Baena J, Cáceres I, Carrión JS, Fernández Jalvo Y, Gleed-Owen 

CP, Jiménez Espejo FJ, López P, López Sáez JA, Riquelme JA, Marco S, Giles Guzman FJ, 

Brown K, Fuentes N, Valarino CA, Villalpando A, Stringer CB, Martinez Ruiz F and Sakamoto 

T (2006) Late survival of Neanderthals at the southern most extreme of Europe. Nature 443: 

850-853. 

 

S3. Garrod, DAE, Buxton LHD, Elliot Smith G, Bate DMA (1928) Excavation of a Mousterian 

rock-shelter at Devil’s Tower, Gibraltar. The Journal of the Royal Anthropological Institute of 

Great Britain and Ireland. Vol 58, 33-113. 

 

S4. Waechter  J d’A (1964) The excavation of Gorham’s Cave, Gibraltar, 1951-1954. Bulletin 

of the Institute of Archaeology 4,189-221. 

 

S5. Finlayson C, Giles F, Gutiérrez JM, Santiago A, Mata E, Allué E and García N (1999) 

Recientes excavaciones en el nivel neolítico de la Cueva de Gorham (Gibraltar. Extremo Sur de 

Europa). Saguntum-Plav. Extra 2: 213-221. 

 

S6. Barton RNE (2000) Raw material exploitation and lithic use at the Mousterian site of Ibex 

Cave, Gibraltar, eds Finlayson C, Finlayson G and Fa D. (Gibraltar during the Quaternary. The 

southernmost part of Europe in the last two million years) Gibraltar Government, Heritage 

Publication, Monograph 1. 

 

S7. Boëda E (1993) Le débitage discoïde et le débitage Levallois récurrent centripète. Bulletin 

de la Societé Préhistorique Française 90 (6): 392-404. 

 

S8. Boëda E (1988) Analyse technologique du débitage du Niveau IIa. (Memories de la Societe 

Prehistorique Française 21), pp 185-214.  

 



S9. Laplace G (1972) Cahiers de typologie analytique (Centre de Palethnologie Stratigraphique 

des Pyrénées Occidentales (Arudy), Arudy.Pau) 

 

S10. Laplace G (1986) Tipología Analítica. Facultad de Filología y de Geografía e Historia. 

Departamento de Prehistoria y Arqueología de la Universidad de Vitoria. 

  

 


