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The following catalogue serves as supporting graphic material for the original paper 
titled: 

“Spatiotemporal patterns on the appearance of the first trapezes industries in the Late 
Mesolithic of the Iberian Peninsula”

All the visual resources employed have been extracted from the cited references and 
modified according to the issues mentioned and discussed in the manuscript.

Archaeological sites are grouped by regional units in the Iberian Peninsula (i.e. 
Upper/Central/Lower Ebro Valley, Central pre-Pyrenean area, Cantabrian façade, 
Central Mediterranean area, Southern Iberian, and south-central coast of Portugal. They 
appear approximately in the order they are discussed in the main manuscript.  Not all the 
archaeological sites cited in the main manuscript are presented.

The aim reproducing this images is to illustrate some of our arguments and explanations 
respecting the intellectual property of the cited authors.



❏ Time slice 1 (8800-8600 cal BP). Ebro Valley



❏ La Peña (de Marañón) (Navarra, Spain) (ID175)

Plan of La Peña rockshelter, signaling the 
excavated area. 
Cava and Beguiristain, 1991: Fig. 4, p. 75

Stratigraphic section of La Peña rockshelter, 
across B and C bands. Cava and Beguiristain, 
1991: Fig. 7, p. 79. Modified.

Level 
C1/4, 
burial

Level d
Level d

Stratigraphic section of La Peña rockshelter, 
across A and B bands. Cava and 
Beguiristain, 1991: Fig. 6, p. 78. Modified.



❏ La Peña (de Marañón) (Navarra, Spain) (ID175)

Stratigraphic section representing levels d and d sup 
in squares 4G/4H. Cava and Beguiristain, 1991: Fig. 
8, p. 80. Modified.

Level d has 95 cm depth (Cava y Beguiristain, 
1991: 76), and level dsup, between 30-35 cm 
depth, has only been identified in the western 
part of the archaeological deposit.
There is just one radiocarbon date  from level d, 
square 2A, over a herbivorous bone sample, 
BM-2363= 7890±120BP (Cava and Beguiristain, 
1991: 113). This level also has pottery in its 
uppermost section (before level d sup).

Lithic industry from level d. Cava and 
Beguiristain, 1991: Fig. 13, p. 86

Lithic industry from level d (nos. 1-34), and level d sup 
(nos. 35-36).Cava and Beguiristain, 1991: Fig. 14, p. 87

Level d sup

Level d



❏ La Peña (de Marañón) (Navarra, Spain) (ID175)

Lithic industry from level d. Cava and 
Beguiristain, 1991: Fig. 15, p. 88

Lithic industry from level d. Cava and Beguiristain, 
1991: Fig. 16, p. 89

Nivel C1/4, 
enterramiento

La Peña de Marañón. A) Current view of the 
rockshelter from the south. B) Stratigraphic section 
indicating the burial location at the bottom of the 
rockshelter. Fernández-Crespo, 2016: Fig. 10, p. 140

Nivel d
Nivel d sup



❏ La Peña (de Marañón) (Navarra, Spain) (ID175)

Vertical distribution of the geometric types in the 
sedimentological fills of levels d and dsup in bands A 
and B (top) and 4G/4H (bottom) with indication of 
absolute depths. Cava and Beguiristain, 1991: Fig. 26, 
p. 103. Modified.

La Peña de Marañón 
stratigraphy, indicating 
the provenance of dated 
samples related to 
archaeological levels. 
Cava and Beguiristain, 
1991: Fig. 28, p.114

The vertical distribution of trapezes shows 
that the highest representation comes from 
the spits at depths -350-360 cm 
(Cava and Beguiristain, 1991: 103, fig. 26), 
25-15 cm above the depth of the dated 
sample. 

The radiocarbon dated sample was found at 
approximately depth -375 cm (Cava and 
Beguiristain, 1991: 114, fig. 28)

According to this, the relationship 
between the dated sample and the 
trapezes found at the same depth, which 
follows a clear decreasing pattern, opens 
the possibility that the second ones were 
associated by percolation.

Depth of maximum trapeze density

Level d has 95 cm depth (Cava y 
Beguiristain, 1991: 76), and level dsup, 
between 30-35 cm depth, has only been 
identified in the western part of the 
archaeological deposit.
There is just one radiocarbon date  from level 
d, square 2A, over a herbivorous bone 
sample, BM-2363= 7890±120BP (Cava and 
Beguiristain, 1991: 113). This level also has 
pottery in its uppermost section (before level 
d sup).



❏ Los Baños (Teruel, Spain)(ID217)

Los Baños stratigraphy (according to Utrilla and Rodanés 2004) Utrilla 
et al., 2009: Fig. 7, p. 141. Modified. Colors correspond to radiocarbon 
dates from different levels.

One of the most interesting aspects of this site is that provides 
a possible internal evolution of the Geometric Mesolithic 
Phase A. There are no Neolithic levels here (Utrilla et al., 
2009: 136). From the typological point of view, 30 geometrics 
have been quantified (28 trapezes). To analyze diachronic 
trends, geometrics from levels have been quantified together 
(level 2a+2b1 (n=10); level 2b2+2b3 inferior (6); 2b3 medium 
+ level 2b3 upper (7); level 2b3 generic (5)

Mutiplot of the five radiocarbon dates available for the Late 
Mesolithic period at Los Baños. In red: level 2b1; in blue: level 
2b3 general; in green: level 2b3 inf; in purple: level 2b3 sup.

Radiocarbon dates available for Los Baños rockshelter. Utrilla et 
al., 2009: Tabla 4, p. 141. Modified.
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Lithic industry from levels 2b3sup, 
2b3inf and 2b1. Utrilla et al., 2009: Fig. 
23, p. 171

Level 2b1 (cuadro 1A)
GrA-21552: 7740±50BP (Ch -AMS)
GrN-24299: 7840±100BP (Ch -C14)
GrA-21556: 8040±50BP (Ch -AMS)

Level 2b3 inf (cuadro 4A’)
GrA-21551: 7550±50BP (Ch -AMS)

Level 2b3 sup (cuadro 4A)
GrA-21550: 7350±50BP (Ch -AMS)

GrN-24300: 7570±100BP (Ch -C14)
** This radiocarbon date corresponds to level 2b3 
generic (square 1A), equivalent to old level 2 in 
1998 test pit. According to Utrilla and Rodanés, 
2004: 93, this date allows equating level 2b3 
generic with level 2b3 inferior (square 4A) from 
2001 fieldwork. In fact, radiocarbon dates from both 
levels partially overlap.          

❏ Los Baños (Teruel,Spain)(ID217)

Mutiplot of the five radiocarbon dates available for the Late 
Mesolithic period at Los Baños. In red: level 2b1; in blue: level 
2b3 general; in green: level 2b3 inf; in purple: level 2b3 sup.

Radiocarbon dates available for Los Baños rockshelter. Utrilla et 
al., 2009: Tabla 4, p. 141. Modified.
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❏ Time slice 2 (8600-8400 cal BP). Central pre-Pyrenean area



❏ 173. El Esplugón (Huesca, Spain) (ID173)

El Esplugón rockshelter stratigraphy. Utrilla et al., 2012 Fig. 3, p. 239. 
Modified. Green squares designate Unit III.

El Esplugón III. This unit 
encompasses levels 3 
inferior and 4.

Cultural attribution:
Level 3inf - - Geometric 
Mesolithic of triangles
Level 4 - - Geometric 
mesolithic of trapezes Level 
5 - - Mesolithic of Notches 
and denticulates

Radiocarbon dates from El Esplugón 
rockshelter. Obón et al., 2019 Fig. 3, p.6



El Esplugón rockshelter west-east stratigraphic section. Obón et al., 2019 Fig. 1, p.4. Modified. Green 
squares designate Unit III.

Radiocarbon dates from level 4: 
1 bone sample (Sus scrofa) MAMS30167: 7355±23BP; 
1 charcoal sample (Pinus nigra) GrA-59632: 7620±40BP.

Radiocarbon dates from El Esplugón rockshelter. Obón et al., 
2019. Table1, p.6

❏ 173. El Esplugón (Huesca, Spain) (ID173)



Geometric microliths from level 4. Utrilla et al., 2016, fig. 9, p.84 Microburins and truncations from level 4. Utrilla et al., 2016, 
fig. 10, p.85

Geometric microliths from level 4: 17 trapezes, 6 triangles, 30 
microburins.

❏ 173. El Esplugón (Huesca, Spain) (ID173)



❏ Time slice 2 (8600-8400 cal BP). Ebro Valley



❏ Artusia (Navarra, Spain) (ID222).

Artusia rockshelter lithic industries: A) Artusia I - 1st phase of Mesolithic of Notches and 
Denticulates: 1 and 4 denticulates, 2 and 3 notches, 5 scraper. B) Artusia II - 2nd phase 
of Mesolithic of Notches and Denticulates: 6, 8 and 9 denticulates, 7 notches, 10 
scraper and 11 chipped piece. C) Artusia III - 1st phase of Geometric Mesolithic: 12 and 
13 bladelets with notch Montbani type, 14-17 concave-based trapezes, 18 circular 
endscraper. D) Artusia V - 2nd phase of Geometric Mesolithic: 19-21 triangles (21 
Tardenois type), 22 and 23 microburins. García Martínez de Lagrán et al., 2016, Fig. 6, 
p.160. 

ARTUSIA III

Artusia rockshelter profiles with the different phases and 
the location of the dated samples (black points). García 
Martínez de Lagrán et al., 2016, Fig. 3, p.156. 



❏ Peña 14 (Zaragoza, Spain) (ID42).

Peña 14, stratigraphic sequence and picture of the excavated area in 2000. Soto et al., 2019: Fig.2, 
pág.32

Peña 14, stratigraphic sequence (according Montes). 
Utrilla et al., 2009: Fig.5, pág.138.



Lithic materials from Peña 14 occupation levels. 
Montes, 2001-2002, fig.3, p.302. Modified.

Nivel a

Nivel d

Available radiocarbon dates from La Peña 14 rockshelter. 
Utrilla et al., 2009: pág.186

❏ Peña 14 (Zaragoza, Spain) (ID42).

The only radiocarbon date available for the Geometric Mesolithic is on one, 

single charcoal sample, but retrieved from scattered charcoals in level a, and 

obtained by conventional C14 method,  which could have get older the 

radiocarbon measure (old wood effect) (According to Montes et al, 2016: 60)



Botiquería dels Moros. Plan of the site 
indicating the excavated areas in 1974 (in 
black). Barandiarán 1978: 55. Fig. 3. 
Modified. Light pink shadowed areas 
correspond to longitudinal sections.

Longitudinal sections between 1 and 2 bands. Top: 
Southern area. Bottom: Northern area. Barandiarán 
1978: 59. Fig. 4. Modified. Arrows indicate occupation 
levels.

3 occupation levels have been identified 
(levels 2, 4 and 6), with high density of 
archaeological materials. They are 
interspersed with very thin horizon almost 
sterile (levels 3 and 5) (Barandiarán 1978: 62.

Level 2, between 40-50 cm depth, was 
subdivided in 5 sublevels. It contains most 
of the lithic industry recovered from the site:
82 notches and denticulates, 74 geometric 
microliths.

Group of geometrics (n=74). Trapezes 
predominate (n=57), over triangles (n=10) 
(more abundant in level 4) 

Symmetric trapezes =15
Asymmetric trapezes  =9
Trapezes of two concave sides =9
Rectangular trapeze of bifacial retouch in 
the lower truncation =2
Trapezes of one concave sides =2

❏ Botiquería dels Moros (Teruel, Spain) (ID215)



Cross sections. Top: between G and H 
bands, Southern area. Bottom: between 
Q and R bands, Northern 
area.Barandiarán 1978: 61. Fig. 5. 
Modified. Arrows indicate occupation 
levels.

Unit Lab.code Sample Age 
BP Std Cal BP 2σ Median 

cal BP

2 GrA-13265
Bone 

collagen 7600 50 8537-8330 8399

2 Ly-1198
Charcoal 
(aggreg) 7550 200 8978-7966 8359

4 GrA-13267
Bone 

collagen 6830 50 7779-7578 7660

Botiquería dels Moros. Plan of the site 
indicating the excavated areas in 1974 (in 
black). Barandiarán 1978: 55. Fig. 3. 
Modified. Light green shadowed areas 
correspond to cross sections.

❏ Botiquería dels Moros (Teruel, Spain) (ID215) 3 occupation levels have been identified 
(levels 2, 4 and 6), with high density of 
archaeological materials. They are 
interspersed with very thin horizon almost 
sterile (levels 3 and 5) (Barandiarán 1978: 
62).

Mutiplot of the two radiocarbon dates available for 
Level 2 at Botiquería 

Radiocarbon dates from Botiquería del Moros 
(Barandiarán and cava, 2000)



Lithic industry from level 2. Barandiarán 1978: Fig. 10, p. 
69

❏ Botiquería dels Moros (Teruel, Spain) (ID215)

Lithic industry from level 2. Barandiarán 1978: Fig. 9, 
p. 68



Geometrics from Botiquería level 2 and 4. 
Utrilla et al. 2009: Fig. 24, p. 172

Regarding the evolution of lithic industries in 
Botiquería, only lithic assemblages from 
squares 1F and 1G have been analyzed. 
Trapezes with abrupt retouch are almost 
exclusively ascribed to the lower half of the 
stratigraphic deposit. Its maximum density is 
concentrated between -190/-185 y -160/-155

Vertical distribution of the geometric types in 
squares 1F and 1G. Barandiarán, 1978: 122; 
fig. 42. Modified

175

❏ Botiquería dels Moros (Teruel, Spain) (ID215)



There are two radiocarbon dates available for level 2 of Botiquería.
The oldest one, published in 1976, was the first absolute radiocarbon date for the 
Iberian Geometric Epipaleolithic. It is an aggregate charcoal sample retrieved from 
a hearth located in square 1H. It was obtained by the conventional method. 
Ly-1198:7550±200. 
The second one, GrA-13265:7600±50, obtained by AMS, corresponds to an 
individual bone sample, deer metapod fragment founded at -178/173 cm depth in 
square 1F.
It is possible to establish a precise correspondence between the major 
concentration of trapezes with abrupt retouch, almost exclusively ascribed to the 
lower half of the stratigraphic deposit, between -190/-185 and -160/-155 cm depth, 
and the sample dated.

Longitudinal sections 
between 1 and 2 bands. 
Southern area. Barandiarán 
1978: 59. Fig. 4. Modified. 
Location of samples 
radiocarbon dated.

Cross sections between G and H bands, Southern area. 
Barandiarán 1978: 61. Fig. 5. Modified. Location of  
charcoal sample

7550,200 bp

7550,200 bp

❏ Botiquería dels Moros (Teruel, Spain) (ID215)

Corte G/H

Mutiplot of the two radiocarbon dates available for 
Level 2 at Botiquería 

7600,50 bp



❏ Time slice 2 (8600-8400 cal BP). Cantabrian façade



❏ El Mazo (Asturias, Spain) (ID89)

El Mazo rockshelter. Plan and excavated area. Gutiérrez et al. 
2014, fig.3, p.28

El Mazo rockshelter, stratigraphic units identified in Test Pit A, squares 
V15 and V16. Gutiérrez et al. 2014, fig.5, p.31

Radiocarbon dates obtained by radiocarbon method and  aminoacid 
racemization (AAR). Gutiérrez et al. 2014, tabla 2, p.32



Lithic armatures from El Mazo rockshelter. SU 105 (nos. 14 to 18). 
Gutiérrez et al. 2014, fig.6, p.35. Modified.

Exterior
Test pit

Rockshelter 
Test pit

❏ El Mazo (Asturias, Spain) (ID89)

Radiocarbon dates obtained by radiocarbon method and  
aminoacid racemization (AAR). Gutiérrez et al. 2014, tabla 2, 
p.32

The oldest appearance of trapezes is documented at SU 
105, associated to a radiocarbon date on individual 
charcoal sample. 



El Mazo rockshelter. A) North stratigraphic profile in squares V15 and V16 of 
the Inner Test Pit. B) West stratigraphic profile in square S10 of the Outer Test 
Pit. Numbers indicate the location of stratigraphic units (SU) Fuertes-Prieto et 
al. 2021, fig.71.2, p.471.

AMS radiocarbon dates from Mesolithic units at El Mazo. 
Fuertes-Prieto et al. 2021, table.71.1, p.472

❏ El Mazo (Asturias, Spain) (ID89)



Lithic industry from El Mazo rockshelter. Retouched 
pieces from the Inner Test Pit (A) and the Outer Test Pit 
(B). Fuertes-Prieto et al. 2021, fig.71.4, p.474. Modified.

❏ El Mazo (Asturias, Spain) (ID89)
The oldest appearance of trapezes is 
documented at SU 105, associated to a 
radiocarbon date on individual charcoal 
sample. 



❏ Time slice 2 (8600-8400 cal BP). Upper Ebro Valley.



Aizpea. Stratigraphic sequence from 
the archaeological deposit, indicating 
the provenance of the dated sample. 
Alday and Cava, 2006: 248. Fig. 23. 
Modified. Red rectangle marks the 
Geometric Mesolithic. 

❏ Aizpea (Navarra, Spain) (ID177)

Aizpea I – corresponds to old level b, in its middle and base section. It has 80 cm deep. 
Level I has two radiocarbon dates available, both on aggregate bone samples:
- GrN-16620: 7790±70BP (old level b in its base section. Cava, 1994: 73)(135-100 cm depth, Alday and Cava, 2006:250)
- GrN-16621: 7190±140BP (old level b in its middle section. Cava, 1994: 73)(90-80 cm depth, Alday and Cava, 2006:250)

Lithic industry from Aizpea l. Alday and 
Cava, 2009: 96. Fig. 4



❏ 39. Mendandia (Burgos, Spain) (ID39) 

Plan of Mendandia rockshelter. Alday, 2005: 31. Fig. 1.

Fieldwork campaigns in Mendadia. Alday, 2005: 38. Fig. 2. Modified.

92/93

1995

1994

1997

1997

1997



Topographic position of the 14C samples. Alday, 2005: 106. Fig. 1. Modified. Sample 5 from 
level III-inf is marked.

According to Alday, 2005: 161, two radiocarbon dates 
are available for level III.

Sample 4: 250 gr. of faunal remains from square Z2 at 
a depth of between –120 to –125 cm. on the reference 
plane 0. GrN-19658: 7210±80 (Level III-s)

Sample 5: 190 grams of faunal remains from square 
Z3 at a depth of between –135 to –140 cm. on the 
reference plane 0. GrN-22743: 7620±50 (Level III-i)

❏ 39. Mendandia (Burgos, Spain) (ID39) 

7620±50 BP



Radiocarbon results from Mendandia rockshelter. Alday, 2005: 107. Table 1.

❏ 39. Mendandia (Burgos, Spain) (ID39) 

Multiplot and table with radiocarbon dates from Mendandia, level III.

Level III-inf

Level III-sup



Mendandia. Summary of the basic archaeological inventor from Level III-sup. Alday, 2005: 76. Table 5. 

Mendandia. Summary of the basic archaeological inventor from Level III-inf. Alday, 2005: 72. Table 4. 

❏ 39. Mendandia (Burgos, Spain) (ID39) 



Mendandia. Lithic industry from Level IV. Alday, 2005: 607. Fig. 3.

Mendandia, blades and geometrics from Level IV. Alday and 
Cava, 2006: 243. Fig. 19.

Level IV: GrA-22745: 7780±40 BP, the youngest 
radiocarbon date of this level is over an 
aggregate bone sample.

❏ 39. Mendandia (Burgos, Spain) (ID39) 



Level III-inferior: GrA-22743: 7620±50 BP, 8413 
calibrated median. Radiocarbon date for this level 
is over an aggregate bone sample.

Mendandia. Lithic industry from Level III-inferior. Alday, 2005: 621. Fig. 
2.

❏ 39. Mendandia (Burgos, Spain) (ID39) 



❏ 26. Atxoste (Álava, Spain) (ID26)

Atxoste, stratigraphy of the archaeological deposit. Alday 
and Cava, 2006: 232, fig. 9. Modified. Levels IV and IIIb are 
attributed to the Geometric Mesolithic.

Atxoste, stratigraphy of the archaeological deposit. Alday and Cava, 2009: 97, fig. 7. 
Modified. Levels IV and IIIb are attributed to the Geometric Mesolithic.

Nivel IV
Nivel IIIb2



Radiocarbon dates from 
Atxoste rockshelter. Alday 
and Cava, 2006: 291, table 
37. Modified. Red rectangle 
indicates the Geometric 
Mesolithic levels.

It should be mentioned that some of the radiocarbon results for the beginnings of geometrism were accepted with caution by researchers, since 
one of the samples from level IV of Atxoste was evaluated by the laboratory according to two procedures, offering balances that are separated 
by a millennium. They opted for eliminating both dates (Alday and Cava, 2006: 293). Bearing that in mind, we understand that: 
GrA-13470: 8080, 50 bp and GrA-13419: 6970, 40 bp. were discarded (same labs. codes in Alday, 2003: 221; in Pérez et al. 2020: 4) 
And 7480, 50 bp and 7340, 50 bp admitted. The former date has a different lab code depending on the publication: GrA-13469: in Alday, 2003: 
221, and lab. code GrA-13468 in Pérez et al. 2020: 4). The latter date has the same lab. code GrA-13418 in Alday, 2003: 221, and in Pérez et 
al. 2020: 4.
On the other hand, in Alday 2009 (p. 161), the date GrA-13469: 7480, 50 bp is given as representative of level IV. Whereas in Alday and Cava 
2009 (p. 97), the same date GrA-13469: 7480, 50 bp, in addition to 7340, 50 bp, are also given as representative of level IV.
But in Alday 2014 (p. 150), only the most recent date GrA-13419: 7340, 50 bp is given as representative of level IV. In addition to the GrA date 
-14419: 6970, 40 bp, which seemed to be discarded. Likewise the lab. code is wrong, being GrA -13419 the correct code as published in Soto, 
2014: 181

❏ 26. Atxoste (Álava, Spain) (ID26)



There is a discrepancy regarding the 
accepted radiocarbon dates.
In Soto, 2014: 181, the only accepted 14C 
dates for level IV, are:
GrA-13418: 7340, 70bp / GrA-13419: 6970, 
40bp
However, in Pérez-Fernández et al., 2020: 4, 
all the dates of level IV are published, 
although the date GrA-13468: 7480, 50 bp 
has a different lab code, from the one 
GrA-13469, published in Alday, 2003 : 221; 
and Utrilla et al., 2009.

Data taken from the Atxoste 
field. Pérez et al. 2020: 4. 
Modified. Orange and gray 
shading point the depth of 
the dated samples.

❏ 26. Atxoste (Álava, Spain) (ID26)

Atxoste. Radiocarbon dates from the Mesolithic 
levels. Soto, 2014: 181. table 1. Modified. Red 
shading point t14C dates from level IV



Atxoste. Selection of lithic materials from the Geometric Mesolithic. 
Alday and Cava, 2009: 97, fig. 8

Mesolithic retouched industry scheme. Soto et al., 2016: 304, fig. 3

❏ 26. Atxoste (Álava, Spain) (ID26)



Absolute and relative values, for each 
type-variant according to the Fortea list. 
Alday, 2005: 623-624, table 1. Modified. 
Yellow shading point Notched blades 
(MD1 - MD5) and trapezes (G1 -G8). 

❏ 26. Atxoste (Álava, Spain) (ID26)



Trapezes from Atxoste, Level IV. Soto, 
2014: 708. Fig. 30

According to Soto, 2014: 
705-707, geometric industry 
from level IV is composed by: 66 
trapezes, most of them 
asymmetric, 21 triangles, and 39 
microburins.

❏ 26. Atxoste (Álava, Spain) (ID26)



Absolute distribution of different tecnotypological groups at 
different depths. Soto, 2014: 730. Graphic 44 and 45.

Comparison between the depths of the samples used in the radiocarbon dating program and the depths of the level IV products.
This level has an average thickness of 20-25 cm and was excavated in an area approx. of 11 m2, dividing different sublayers.

Data taken from the Atxoste field. Pérez et al. 2020: 4. Modified. Red and gray shading point the 
depth of the dated samples.Pérez et al. 2020: 4. Tabla 1.

Some observations can be made: 
1) Coexistence between Denticulates and Geometrics 

along all level IV. 
2) Geometrism is present from the beginning of the level.
3) A change can be detected around the middle of level 

IV (195 cm depth), from where blades and geometric 
microliths predominate.

❏ 26. Atxoste (Álava, Spain) (ID26)



❏ Time slice 2 (8600-8400 cal BP). Central Mediterranean area of the 
Iberian Peninsula



❏ Cocina Cave (Valencia, Spain)(ID136)

Plan of Cocina cave with indication of Pericot's and Fortea's trenches. 
García et al., 2018: 261

Phases and sub-phases established in 1941 and 1945 trenches from archaeological 
and stratigraphic characteristics. Columns show distinctive archaeological materials 
from density by layers. DEN-CER: pottery density, DEN-LIT: lithic density, DEN-BIF: 
Bifacial points density, DEN-TRI-CO: Triangles Cocina Type density, DEN-TRA-A: 
trapezes with abrupt retouch density, DEN-SEG-A: Crescents with abrupt retouch 
density, DEN-SEG-DB: Crescents with bifacial retouch density. García et al., 2018: 
262. Table 1. Modified. Red arrows indicate the oldest levels with trapezes and 
radiocarbon dates.



Radiocarbon dataset obtained in Cocina cave. García et al., 2018: 263. Table 2. Modified. Light red shading the oldest radiocarbon dates associated to phase A1. 

Recent Bayesian chronological models have correlated both trenches (1941 and 1945). Two general phase models without considering the 
internal order of the layers with the dates have been build,  model 4 and model 5 (equal to model 4, but without TAQ). The model that 
shows higher agreement (model 4, in García-Puchol et al., 2018: 268) offers the following chronological succession in years cal BP at 2 σ:

•Phase A0 – Start 9236-8593. Corresponds with the first evidence of human occupation in the cavity. The oldest radiocarbon date in 
Cocina cave was recovered in layer 13, 1941 trench (UCIAMS-147348: 7905, 40).
•Transition A0/A1 – 8736-8366. Trapeze-based industry appears.
•Transition A1/A2 – 8344-8195. A1: Predominance of trapezes. A2: Trapezes and a few Cocina type triangles.
•Transition A2/B1 – 8165-7894. In sub-phase B1, Cocina type triangles have a significant presence.
•Transition B1/B2 – 7960-7796. In sub-phase B2, triangles are predominant.
•Transition B2/B3 – 7878-7639. In sub-phase B3, there is a drastic reduction in lithic density and the first crescents with abrupt retouch 
appear.
•End B3 – 7769-7355

❏ Cocina Cave (Valencia, Spain)(ID136)



Results of Cocina cave phase models (models 4 and 5) showing the 
radiocarbon distributions. García et al., 2018: 268. Table 5.

Techno-typological phases according to current 
knowledge in Cocina cave (García-Puchol et al., 
2018: 268):

• Phase A1: Predominance of trapezes. 
• Phase A2: Trapezes and a few Cocina type 

triangles.
• Sub-phase B1, Cocina type triangles have a 

significant presence.
• Sub-phase B2, triangles are predominant.
• Sub-phase B3, there is a drastic reduction 

in lithic density and the first crescents with 
abrupt retouch appear.

Since Bayesian models were built assuming a contiguous order, the transition between Sub-phase A0, the first evidence of human 
occupation in the cavity according to current radiocarbon dates, and sub-phase A1, with predominance of trapezes, is situated between 
8614-8400 cal BP (García-Puchol et al. 2018: 268).

❏ Cocina Cave (Valencia, Spain)(ID136)



❏ Tossal de la Roca (Alicante, Spain)(ID63)

Tossal de la Roca. Plan of the different sectors 
excavated. Cacho et al. 1995: 16. Fig. 6

Tossal de la Roca. Stratigraphic correlation between Interior and exterior sectors. Cacho et al. 1995: 17. Fig. 7



Tossal de la Roca. Stratigraphic section of the Exterior Sector. Cacho et al. 1995: 16. Fig. 8

Tossal de la Roca. Sedimentary trends of the Exterior Sector. 
Cacho et al. 1995: 24. Fig.13

The Exterior sector deposit was formed in the first millennia of the Holocene. The geomorphic event that mediates between the accumulations of level A-I and those of 
Exterior sector, is the incision of the fluvial network in the Pleistocene deposits, forming terraces.
Unit I of the Exterior sector is the result of a formation of slope debris, which is lodged on the most pronounced gradient of the surface. The environmental parameters were 
fresher and more erosive in the slopes and identify the pre-Atlantic moments of the Mediterranean Holocene. The basins in the previous topography are filled with coarse 
materials, little evolved, transported in dense flows and movements of dough. Subsequently, no significant new sedimentary contributions are generated, since the Atlantic 
period begins (Cacho et al. 1995: 27)

❏ Tossal de la Roca (Alicante, Spain)(ID63)



Tossal de la Roca. Lithic industry from level I, Exterior 
sector. Cacho et al. 1995: 83. Fig. 37. Tossal de la Roca. Lithic industry from level I, Exterior 

sector. Cacho et al. 1995: 84. Fig. 38

Lithic industry from level I, Exterior 
sector (Cacho et al. 1995: 83):
> Trapezes – 15,73%, almost all, 
short trapezes with about retouch
> Notched blades - 4,49%
> Notches and Denticulates - 
21,34%
> Retouched blades - 17,97%

There is one radiocarbon date for 
this level on aggregate bone 
sample whose calibrated median 
falls at the end of TS2 (Gif-6898: 
7660±60 BP, 8588-8370 cal BP 2σ, 
8455 median cal BP). Considering 
the variable thickness of level I, 
from 50 cm to 110 cm in different 
sectors, and its sedimentological 
characteristics, a high presence of 
cobbles in a silty-clayish matrix with 
a stepped tilt, the stratigraphic 
relationship between trapezes and 
this radiocarbon date with a wide 
probability distribution, cannot be 
establish in an unambiguous way.

❏ Tossal de la Roca (Alicante, Spain)(ID63)



❏ 124. El Collado (Valencia, Spain) (ID124)

Plan of the El Collado site (after Aparicio 2008, modified), with the 
location of the sampled excavation units and the Mesolithic burials. 
Fernández, 2016: 97. Fig. 2

Stratigraphic section D-E from the El Collado site 
(modified after Aparicio (2008): Anexo Fig. 5) with 
the boundaries of the major stratigraphic levels 
(left) and the sub-divisions in horizontal layers. 
Fernández, 2016: 97. Fig. 3

Synthetic correlation between 
the major stratigraphic 
divisions of the El Collado site 
and the subdivisions in layers 
(according to the excavation 
bag labels) in the sampled 
trenches. Fernández, 2016: 
98. Table 3. 



Stratigraphic provenance, taxonomic description and laboratory sample identification of the new AMS 14C radiocarbon dates produced in the study by 
Fernández, 2016: 98. Table 2

New AMS 14C radiocarbon results of the El Collado site archaeological deposit. Fernández, 2016: 100. Table 4.

❏ 124. El Collado (Valencia, Spain) (ID124)



Stratigraphic distribution (from top to bottom) of the trapezes in El Collado site 
(raw data from Aparicio 2008: Figs. 27, 28, 29, 37, 40, 42 and 50 modified). 
Superficial layer contains concave side trapezes whereas Nivel I, capa 1 and 
Nivel II, capa 2 show asymmetric and symmetric trapezes of rectilinear sides. 
Nivel II, capa 2 is intrusive. 

❏ 124. El Collado (Valencia, Spain) (ID124)

The vertical distribution, shows that trapezes with 
concave sides are concentrated in the Surface Level, 
whereas from Layer C-1, Level I we find symmetric 
and asymmetric trapezes.  The isolated trapeze 
found at layer C-2 of Level II has a clear intrusive 
character. Therefore, the radiocarbon date on a bone 
fragment (Cervus elaphus) from layer C1, Level I 
(UBA-27478: 7660±44 BP, 8542-8383 cal BP) should 
be considered a maximum age for the first trapezes 
industries at the site. 



Cueva Blanca rockshelter. Plan of the site indicating the excavated area. Mingo et al., 2012: 
65, fig. 3. Modified.

Cueva Blanca rockshelter, stratigraphic sections. 
Top: North profile, squares F7 and F8. Bottom: 
South profile, square C7. Mingo et al., 2012: 67. 
Figs. 4 and 5. Modified. Red circles indicate the 
provenance of radiocarbon dated samples.

Accelerator mass spectrometry (AMS) radiocarbon dates obtained for Cueva Blanca. 
Uzquiano et al., 2016: 103. Table I.

❏ Cueva Blanca (Albacete, Spain) (ID105)



Lithic industry from Cueva Blanca rockshelter. 
Mingo et al., 2012: 68, fig. 6. Modified. Blue 
rectangle indicates trapezes.

❏ Cueva Blanca (Albacete, Spain) (ID105)

Accelerator mass spectrometry (AMS) radiocarbon dates obtained for Cueva Blanca. 
Uzquiano et al., 2016: 103. Table I.



❏ Cueva del Nacimiento (Jaén, Spain) (ID297)

Cueva del Nacimiento. Top: Plan. Bottom: 
Stratigraphy. Rodríguez, G. 1979: 36. Figs. 1 and 2.

Lithic industry from Cueva del Nacimiento. 
Rodríguez, G. 1979: 38. Fig. 4.

In the publication by Rodríguez, G. (1979: 
34), the stratigraphy was described as 
follows: 
Level A. Layer nº1 
               Layer nº 2
Level B. Layer III
Level D. Layer V
Three radiocarbon dates were published:
GIF-1368: 6780±130 (layer 2)
GIF-3471: 7620±140 (layer III)
GIF: 3472:11200±200 (layer V).
Geometrics are not published

During the posterior revision of the original 
stratigraphy,Asquerino and López renamed 
archaeological levels and subdivided former 
Layer 2 into five sublevels, due to its thickness 
(50 cm). Before that, the stratigraphic sequence 
merged Layer 2 and Layer III from Rodríguez’s 
publication, and correlated it with Level II 
(sublevels 2A, 2B, 2C, 2D and 3), from 
Asquerino and López’s publication (1981). Then, 
this Level II was associated with two radiocarbon 
dates, GIF-1368:6780±130 and GIF-3471: 
7620±140, originally circumscribed only to Layer 
2 (Rodríguez 1979). Level II in Asquerino and 
López (1981: 116), was associated with trapezes 
and microburins from level B in a subsequent 
publication (Rodríguez, 1997: 407). 



Mesolithic lithic industry from level B -Layer III. Rodríguez, 1997: 407. Fig. 1ALithic industry from old layer 2, with reference to different 
sublevels (3, 2D, 2C, 2B y 2A). Asquerino and López, 1981: 
116. Fig. 6.

❏ Cueva del Nacimiento (Jaén, Spain) (ID297)



Nerja Cave: lithostratigraphy and chronostratigraphy of 
the sedimentary sequences of Vestibulo and Mina 
chambers. Jordá et al., 2011: 29. Modified. Red line 
marks the position of NV3 and NM11 discussed in the 
text.

Nerja Cave. Top: Plan of the cave indicating the different areas or rooms excavated. Bottom: 
Lithostratigraphic correlation between Mina and Vestibule rooms. Aura et al., 2013: 56. Fig. 
2. Modified. Red arrows point Geometric Mesolithic levels.

NV 3 /NM11

❏ Cueva de Nerja (Málaga, Spain) (ID67)



Nerja cave, probability distributions curves of calibrated dates, compared 
with two high-resolution paleoclimatic proxies. Aura et al., 2013: 58. Fig. 4

Nerja cave. Stratigraphic position of the tecnotypological groups of blade debitage. Aura 
et al., 2013: 61. Fig. 5

❏ Cueva de Nerja (Málaga, Spain) (ID67)

Nerja cave. Lithic industry from Early Neolithic and Geometric Mesolithic. 
Aura et al., 2013: 58. Plate 1. Modified. Red rectangle indicates Geometric 
Mesolithic blades and trapezes from NM12, NM11 and NM10/11.



❏ Time slice 3 (8400-8200 cal BP). Central Mediterranean area of the 
Iberian Peninsula



❏ 137. Falguera (Alicante, Spain) (ID137)

Plan of Falguera rockshelter. García et al. 2006: 96. Fig. 3.5

Stratigraphic sequence of Falguera rockshelter. García et al. 2006: 104. Fig. 3.7. 
Modified. Red rectangle indicates Late Mesolithic phases.

Radiocarbon dates for Falguera rockshelter. García et al. 2006: 115. 
Table 3.1



Lithic industry of the Geometric Mesolithic, Phase A. García 
et al. 2006: 226. Fig. 3

Lithic industry from the first Mesolithic level. García et al. 2006: 
131. Plate 4.3

Lithic industry from phase VII (level VIIIa). García et al. 2006: 135. 
Plate 4.8

❏ 137. Falguera (Alicante) (ID137)



❏ Benàmer (Alicante, Spain) (ID 211)

Lithic industry from SU2235 (1-13). Trapezes 
from SU2591 (14-21). Torregrosa et al., 2011: 
161. Fig. XII.1.3

Benàmer. Correlation between occupation phases 
and radiocarbon dates. Torregrosa et al., 2011: 86. 
Table VI.1

Strangled blades and trapezes 
with one concave side. 
Torregrosa et al., 2011: 171. 
Figure XII.2.2



❏ Time slice 3 (8400-8200 cal BP). Ebro Valley



❏ Ángel 1 (Teruel, Spain) (ID213)

Ángel 1. Stratigraphic profile. Utrilla et al. 2009: 143. Fig. 
8. Modified. Levels 8b sup, 8b inf, 8c, and 8 d are 
indicated. 

8d – 
MMD

Sector 01 Sebastián fieldwork (1986, 
1987 and 1989) (A/B14, 12, 10)

Sector 03 de las campañas de 
Sebastián (1991: 2A-4A. 1992: 6A, 
6B, 8A, 8B, 1A’)  

8c – 
MG

Campaña 2000, Utrilla et al. 12B, 
14B, 1A, 1A’, 1B’, 3A/5A/7A

8b inf – 
MG

8b sup - 
NEO

Ángel 1, excavated areas. Utrilla and Domingo 2001: 248. Fig. 1. Modified. Rectangles indicate 
different sectors and squares excavated at each fieldwork campaigns. Dark red line refers to the 
stratigraphic section on the right.



Ángel 1. Correlation between archaeological levels.Utrilla and Domingo, 
2001-2002: 343. Modified. Red arrows indicate the Geometric Mesolithic 
level, level 8c (according to Utrilla and Domingo, 2001), units 8sup and 
8med (according to Sebastián).

Ángel 1. Absolute frequency of retouched lithic industry. Utrilla et al., 2003: 303. Table I. 
Modified. Red arrow points the maximum density of Geometrics on level 8c.

❏ Ángel 1 (Teruel, Spain) (ID213)

Ángel 1 (Arenal de Fonseca). Neolithic and Mesolithic sequence 
correlating Utrilla levels and Sebastián contexts. Utrilla et al., 2003: 
303. Table 5.



Lithic assemblage of Level 8c is characterized by trapezoids with 
abrupt retouch, both short and elongated and microburins.

❏ Ángel 1 (Teruel, Spain) (ID213)

Site Unit Lab.code Sample Age BP Std Cal BP 2σ Median 
cal BP

Ángel 1
8c 
(U8-11)

Gra-27278 Charcoal 7955 45 8989-8644 8822

Ángel 1 8c (U28) Gra-27274 Charcoal 7435 45 8366-8175 8263

Lithic industry from levels 8c and 8b-inf was ascribed to the Geometric 
Mesolithic. However, the relationship between the trapezes microliths and 
the radiocarbon record requires to be discussed. From level 8c two 
radiocarbon dates are available, both on a single charcoal sample. Level 
8b-inf doesn’t have radiocarbon dates.

Ángel 1. Geometrics and microburins from levels 8b-inf and 8c, 
squares 6A/8A (03), 10A (02), 14A-14B (01) and 1A’. Utrilla et 
al. 2003: 305. Fig. 3.

Ángel 1. Geometrics from context 45 = level 8c, squares 6A/8A (03) 
and 10A (02). Utrilla et al. 2003: 306. Fig. 4.



❏ Time slice 3 (8400-8200 cal BP). South-central coast of Portugal



The main problem is to establish the correlation between the oldest funerary activity in this site and the lithic assemblages of the basal levels 
from Roche’s collection. New radiocarbon dates on human samples from Roche’s 1952-54 excavations, have provided ages that could date the 
appearance of trapezes during the TS3. The oldest one is radiocarbon date from Sk. 9 Ua-46264: 7621±50 BP, 8140 median cal BP, which has 
been calibrated, considering the 42,9 % of marine origin diet according to recent palaeodietary evidence (Peyroteo 2016: 269), and a local 
reservoir offset for the Tagus paleostuary of Δr= -48±143 (recalculated from Martins et al. 2008).

❏ Moita do Sebastião (Muge, Portugal) (ID129)

Moita do Sebastião. Archaeological structures and burials from basal levels. 
Alvim, 2010: 39. Fig. 6. Red rectangle indicates the location of burial 9, excavated 
in a breccia and sands zone.

Moita do Sebastião. Lithic artifacts spatial distribution according to Roche 
(1960), reinterpreted by Alvim. Alvim, 2010: 43. Fig. 11. Red rectangle 
indicates the location of burial 9, excavated in a breccia and ashes zone.



❏ Moita do Sebastião (Muge, Portugal) (ID129)

Moita do Sebastião (J. Roche collection). Blade 
débitage. Marchand, 2001: 94.

Moita do Sebastião. Geometric armatures and 
microburins. Carvalho, 2009: 45. Fig. 13



❏ Vale Romeiras (Sado, Portugal)(ID160)

Sado valley: site plan and profiles of the 
excavation area. (Adapted from a 
photograph by J. P. Ruas. MNA, 1959, D. 
Sousa, A120). Peyroteo-Stjerna, R. 
(2016, 293, fig. 4.45)

Vale Romeiras (ID160), the smallest shellmidden in the Sado valley entirely excavated between 
during the 60s of XXth century (Arnaud 1989; Peyroteo 2016: 292). Despite recovery of finding 
was intensive there is no precise stratigraphic attribution for the lithic assemblages. Studies on 
lithic collections have identified a predominance of asymmetric trapezes at this site (Arnaud 1999: 
621-624), interpreted as the oldest phase of the Late Mesolithic in Portugal (Marchand 2001). 

Diagram of the major classes of artifacts and 
faunal remains. Arnaud, 1989: p.623, fig. 7

The oldest radiocarbon date corresponds 
to a bone collagen sample from Sk. 19 
(Ua-46972: 7640 ±55 BP, 8376 median 
cal BP). According to the graphic 
documentation, this burial was found in 
layer 5, penultimate layer over the 
bedrock, at 60 cm depth, (Peyroteo 2016: 
295). 



❏ Vale Romeiras (Sado, Portugal)(ID160)
Peyroteo, 2016: 476.
At the Sado valley, the association of the human remains with deposits of shells is not 
always clear. Most burials were found in the basal sand layer below the more compact 
layer with shells (Arnaud 1989, 621), as indicated by the site profiles. However, some 
burials seem to be eccentric to this pattern. At Vale de Romeiras, individuals 19 and 21 
were found outside the shell midden area (fig. 4.45) in chestnut brown sand (layer 5) 
without being covered by a layer of shells (fig. 6.6).

Peyroteo, 2016: 477.
VR1959, Sk19 is the oldest burial known at both the Sado and Tagus valley (6593– 6370 
cal BCE, 95% probability) and this shell-free deposition supports the hypothesis of the 
burial activity preceding the deposits of shells.

Peyroteo-Stjerna, R. (2016, 476, fig. 6.6)


