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Abstract. Excavations at Can Sadurni Cave since 2012 have uncovered a
complex stratigraphy for the Middle Neolithic phase (ca. 4700-4000 cal. BC).
This was not in agreement with our expectations from the previous excavation
of a trial trench, where only 4 layers (10, 10b, 11 and 11b) were uncovered.
After excavating a funerary layer with several in situ burials and further
deposits containing multiple layers of burnt dung (fumier), the stratigraphy
was revised and 5 episodes within layer 11 were detected. It became
necessary to find a tool to refine the chronological sequence of these uses,
under the premise that it is unlikely that the cave was used as a funerary area
and a byre at the same time. Bayesian modelling allowed distinguishing these
two phases, establishing an earlier use of the cave for animal herding
purposes (ca. 4700-4450 cal. BC) and a funerary use of the cave in a more
recent period (ca. 4400-4200 cal. BC).

1 Introduction

The beginning of the Middle Neolithic in the north-east of the Iberian Peninsula is not yet fully defined from an economic
and social point of view, and thus also not chronologically demarcated. It is also not the purpose of this paper to achieve
this aim, but the deposits that are presented in it comprise this period of time, roughly corresponding to the second half of
the 5" millennium cal. BC. This phase had traditionally been connected to the Early Neolithic Epicardial traditions, and
therefore its labelling as Postcardial Late Early Neolithic (or “Neolitic Antic Evolucionat Postcardial™) [Mes81]. This was
the solution found to name the period between the early Neolithic and what had traditionally been known as the Middle
Neolithic, the “Sepulcros de Fosa” (pit burials) Culture (ca. 4000-3500 cal. BC). Nevertheless, significant changes have
been observed to take place in the second half of the 5™ millennium cal. BC. Regarding technological traditions, this
period is characterised by new pottery styles, including the Molinot style, more typical for the territory south and west of
the Llobregat River, and the Montbol6 style (with clear connections with southern France) in the area to the north and east
of this river [Bla05]. The typical Middle Neolithic pottery associated to the Sepulcros de Fosa Culture is actually an
evolution of the Montbol6 pottery tradition with some influences from the French Chasséen Pottery [Edol11]. On an
economic level, evidence for new agricultural practices (based on naked wheat and naked barley agriculture, regarding
cereals), which continue during the 4™ millennium cal. BC were also detected in this transitional phase [Ant15]. The
adoption of new crops could also be due to new networks developing and new contacts with populations in the north of
this region. In fact, the development of wider exchange networks during this period is one of its most significant
characteristics [Edo12], which will be extremely developed in subsequent centuries.

The cave of Can Sadurni offers an interesting insight into this problematic, since multiple Neolithic occupation phases
starting with the Cardial Early Neolithic (ca. 5350-5200 cal. BC) have been identified at the site [Edo11] [Edol7a].
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Therefore, understanding the chronological sequencing of the processes taking place in the cave might be of significance at
a larger scale. Regarding the main occupation and abandonment phases taking place during the Middle Neolithic at Can
Sadurni cave one can highlight an initial use of the cave for stabling animals (mainly sheep and goats, but also pigs and
cattle) [Safi15]. This phase would be followed by a phase of funerary use of the cave [Edol7a] [Edo17b] (although other
uses of the site during these funerary episodes cannot be excluded) and finally a second occupation phase, contemporary
with three silo pits found outside of the cave [Edo11] was identified. After this phase, the cave was abandoned until the
Late Neolithic period [Edo16], possibly because of the migration of the population towards the current coastal area of
Gava (8 km away), where a major mining complex (“Can Tintorer”) developed during this period [Vil86]. This paper
attempts to use Bayesian modelling of radiocarbon dates in order to test if the different uses detected in Can Sadurni Cave
during the Middle Neolithic | were developed in different chronological phases and how long they could have lasted.

2 Can Sadurni Cave and its Middle Neolithic phases

Can Sadurni Cave is located in the Garraf Mountains (Fig. 1), in the central Catalan coast, on a slope and oriented towards
SE, at a height of 425 m asl. Around 50 m? of surface are currently being excavated in extension following a grid of
squares of 1 m of side (defined by a letter and a number, see fig.1; we will refer in this paper to “lines” meaning all squares
found in a given line of numbers or letters) and artificial spits of 20 cm depth, always having natural and anthropogenic
layers as a basic unit of analysis. These layers are considered to define the different occupation phases at the site. In
addition to the cave site, ca. 200 m? in front of the cave were also available in the external terrace.
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Figure 1 - Location of the site and site plan.

Archaeological research took place in several phases between 1978-1983, 1993-2007 and from 2009 to the present. Up
to 33 archaeological (occasionally also natural) layers have been identified in the cave deposits so far, starting in the
Epipaleolithic period (10840-10290 cal. BC) [Edoll] and ending in the Roman times. As mentioned above, the
stratigraphy for the Neolithic period is particularly noteworthy, with early Cardial Neolithic deposits (layers 18 and 17),
Epicardial layers (layers 15 to 13), Postcardial layers (layers 12 to 11b), Middle Neolithic layers (layers 11 to 9k1) and a
Late Neolithic funerary episode (layers 9b and 9). The only large period that is not represented in the cave for the Neolithic
is roughly the 4™ millennium cal. BC, as already mentioned above. We will from now on use the term Middle Neolithic for
all layers between layer 12 and 9k1, in order to avoid the distinction between Postcardial and Middle Neolithic, which is
primarily based on the presence of variscite, and therefore the evidence of the start of mining activities in Can Tintorer site
[Edo12].
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Figure 2 - Stratigraphy of the cave (NE profile, line D), starting in layer (“capa”) 11a5 © CIPAG.

During the first two periods of research at the site (until year 2007) the excavation focused on the area closer to the
entrance of the cave (more or less from line 4 to line 9, but the complete stratigraphy was only excavated in the sondage, in
line 8) it was considered that the Middle Neolithic at the cave consisted on three phases and up to 6 stratigraphic layers
(capa), beginning from the bottom: 12, 11b, 11, 10b, 10 and 9k1 [Edol1]. Soil micromorphology supported this
interpretation [Ber11]. Layer 12 was defined as a layer of fumier, of about 5 cm of thickness. Layer 11b (ca. 4700-4500
cal. BC), a layer with big rocks with fallen from the cave ceiling, and a sedimentary matrix consisting of clayey limes,
showed a very steep decline starting from the entrance of the cave and increasing towards the cave wall. Layers 12 and
11B should define the transitional phase between the Postcardial Neolithic and the Middle Neolithic sequence at the cave
(NPO). Layer 11 (ca. 4500-4300 cal. BC) was a thick deposit of up to 70 cm in some parts of the layer (mostly towards the
northern cave wall, becoming much thinner towards the entrance of the cave). It consisted on clayey limes and cobbles
with abundant ashy and charred elements. It seemed to correspond with a very wet climatic phase [Berll, Berl7]. The
ashy and charred elements were mostly connected to anthropogenic accumulations of residues of animal penning (multiple
thin layers observed in the soil micromorphology analyses denote a repeated use of the cave for this purpose). None of
these layers of fumier were observed during fieldwork at that time. According to bioarchaeological analyses, the use of the
cave could have taken place all year round [Safil5]. This layer would define the first phase of the Middle Neolithic
sequence (NP1). Layer 10B was again the result of a rock fall from the cave ceiling (of around 20 cm of thickness) and
layer 10 (ca. 4200-4000 cal. BC; of 25 cm of thickness) would again present more limes and clay, representing a second
settlement phase, possibly of similar nature to that of layer 11. These layers, together with 9k1, another small layer of rock
fall, would define the second phase (NP2).

After the new excavation campaigns since 2009 a more complex stratigraphy, particularly within layer 11 was detected
(Fig. 2). This was particularly clear after an in situ funerary episode (with several individual burials) was detected half-way
through this layer in the area closer to the cave wall (lines 9-11, see fig. 1), which forced a revision of previous work. Five
short episodes were identified by revising the stratigraphy observed in the profiles [Edol7a]: 11a5 and 11a4 would be at
the basis of layer 11, mainly corresponding to the use of the cave as a byre (phase NP1a); 11a3 is a presumably short-
lasting multiple funerary episode [Edol7a, Edol7b, Casl7] (phase NP1b FASE 1); 11a2 is a thin layer of small-sized
stones fallen on 11a3 and 11al a layer of sedimentation on top of 11a4 and 11a2 [Edol7a], also containing human bones,
but mainly dispersed [Cas17]. Both would define a second phase of inhumations that were probably similar to episode
11a3 but less well preserved (phase NP1b FASE 2). Significantly, several fumier were found in situ (Fig. 3), presumably
all of them belonging to episodes 11a5 and 11a4. A second hypothesis regarding the taphonomy of the layers was put
forward. According to observations during fieldwork, it was considered that the burials of layer 11a3 were not placed right
against the wall of the cave because that space was “empty” (due to erosion processes? Due to a particular dynamic of
sedimentation that did not reach the cave wall?) and that subsequent layers deposited in this area close to the wall of the
cave with a marked inclination, almost presenting a vertical stratigraphy (Fig. 4).
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Figure 3 - Structure XII1. Multi-layered fumier © CIPAG.

CAPA 11a4

CAPA 11a4

CAPA 11a5

Figure 4 - Layer sequencing in the area close to the cave wall (north of the cave) as observed in during fieldwork
© CIPAG.

The main aim of this paper is to prove that the sequence is consistent with the results of the radiocarbon dates and,
therefore, that the different uses of the cave took place in different moments. As a secondary aim (given the limited
sampling to answer this question), it is attempted to test by radiocarbon dating if there is an inclination of all layers above
11a3 in the area next to the cave wall (as indicated in fig. 4). Since the materials to be dated have been gradually obtained
over decades of fieldwork, this is not a specific selection of remains dated to answer this particular question (although
some new materials were dated for this paper and with the intention of improving the sampling of the sequence), but an
arbitrary selection aimed at having materials dated from as many of the episodes as possible. Being aware of the
limitations of the sampling strategy, we will use Bayesian modelling to refine the chronological span of each of the phases.

3 Materials and methods

A total number of 25 samples for the stratigraphic sequence corresponding to the Middle Neolithic at Can Sadurni Cave
have been radiocarbon dated (Table 1). The majority of them were done during the last 10 years, but still 11 of these dates
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were measured with conventional methods, instead of by AMS, which means that usually large amounts of material were
needed for the measurement (this is particularly relevant when aggregates of charcoal or seeds are measured in one
sample). Different types of elements were dated: human bone (N: 6), animal bone (N: 4), charcoal or charcoal aggregates
(N: 11) and seeds/fruits (N: 4). This means that not all samples chosen were short-lived material and that not all of them,
particularly those which are not connected to any feature (see Table 1), have proven evidence to belong to the layer where
they were found. It is important to keep in mind that dates obtained from charcoal might have an old-wood effect added to
them [Sch87]. Besides, five of the dates obtained from charcoal (mostly measurements from the eighties and the nineties
of the past century) presented very large standard deviations (above 100 years). Most dates come from the same area
(squares F-G-H/9-10-11) but some come from the area close to the entrance of the cave, where the stratigraphic sequence
was not equally clear (F-G/5-6-7). A total of 17 measurements were undertaken on materials recovered dispersed in an
archaeological layer. Only 8 came from more or less clear contexts such as hearths or burials. One of the materials dated
(Lab. Ref.: Beta-332263) was found to be too poor in collagen, so eventually 24 radiocarbon dates were used for further
analyses.

We need to take several aspects into account. The dated materials do not cover equally well the totality of episodes

documented in the Middle Neolithic in the cave. There is only one date for layer 10, one for layer 10b, 2-4 for episode
11al (2 dates were originally linked to layer 10b but it was later considered that they actually belonged to the layer below
it. Two for episode 11a2, 4 for 11a3, 2 for 11a4, 2 for 11a5, 4 for layer 11b and 1 for layer 12. We cannot exclude
processes of percolation for those materials coming from open contexts. We only have one date (Beta-445238) from the
part close to the cave wall where the layers could have been deposited with a more pronounced steepness.
With this in mind, a Bayesian chronological model was designed with Oxcal 4.2 [Bro09] in order to test stratigraphic
information, grouping dates from materials belonging to the same phase (phases may include more than one episode that
would otherwise be difficult to be dated on its own due to their nature, e.g. a thin layer of stones) (Table 1). The calibration
curve used was IntCal13 [Reil3].
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Phase Phase
ordering 1st ordering 2nd
Type of Date cal. BC Field Depth Bayesian Bayesian
Lab Reference | measurement | Year | Dated material Date BP (20) campaign | Square Spit (cm) Layer | modelling Modelling Publication
Grains of Triticum
OxA-15490 AMS 2007 | dicoccum/monococcum 5279+ 31 BP 4232-3995 BC 1995 18/19 If 330-350 10 NP2 idem Edo et al., 2017d
UBAR-1281 Conventional 2014 | Charcoal. Structure Xl (hearth) 5075+ 40 BP 3965-3783 BC 2010 H10 Ig 350-370 10b | NP2 idem Edo et al., 2017d
Beta-210652 AMS 2006 | Human bone 5340+ 40 BP 4322-4048 BC 1996 H9 Ig 350-370 10b | NP1b FASE 2 |idem Edo etal., 2011
UBAR-1282 Conventional 2014 | Human bone 5260z 40 BP 4231-3979 BC 2011 D10/H11/111 | Ig/th 350-390 10b | NP1b FASE 2 idem Edo et al., 2017d
Beta -197134 AMS 2004 | Human bone 5290+ 40 BP 4238-3994 BC 2001 H9 Iid 350-370 1lal | NP1b FASE2 |idem Edo etal., 2011
UBAR -766 Conventional 2003 | Charcoal 5470+140 BP 4602-3982 BC 2001 G9 Ild 350-370 11al | NP1b FASE 2 idem Edo et al., 2011
UBAR-1193 Conventional 2012 | Charcoal. Structure X (hearth) 5370% 45 BP 4332-4055 BC 2011 D7 lle 370-390 11a2 | NP1b FASE2 |idem Edo et al., 2017d
Beta-445238 AMS 2016 | Cereal grain. Triticum "nudum" 5670+ 30 BP 4583-4448 BC 2015 F11 1[e] 410-430 11a2 | NP1b FASE 2 NP1b FASE 1 | Unpublished
Beta -363819 AMS 2013 | Human bone (Burial 1) 5460 +40 BP 4368-4236 BC 2013 Burial 1 I 390-410 11a3 | NP1Ib FASE 1 |idem Edo et al., 2017d
Beta -363818 AMS 2013 | Animal bone. Bovine (Burial 1) 5540 +40 BP 4456-4335 BC 2013 Burial 1 1If 390-410 11a3 | NP1b FASE 1 idem Edo et al., 2017d
OxA-29640 AMS 2014 | Human bone (Burial 2) 5487+33 BP 4445-4261 BC 2013 Burial 2 I 390-410 11a3 | NP1b FASE 1 |idem Edo et al., 2017d
OxA-29641 AMS 2014 | Human bone (Burial 4) 5568134 BP 4459-4347 BC 2013 Burial 4 1If 390-410 11a3 | NP1b FASE 1 idem Edo et al., 2017d
1-17918 Conventional 1994 | Charcoal 5350+150 BP 4490-3804 BC 1993 G6 lic 330-350 11 | NP1bFASE 1 | notincluded Edo etal., 2011
1-13314 Conventional 1984 | Charcoal 5470+110 BP 4535-4043 BC 1983 G7 lle 370-390 11 | NPla not included Edo et al., 1986
Beta-238657 AMS 2008 | Animal bone. Domestic goat 5570+ 40 BP 4486-4342 BC 2008 F6 Ild 350-370 11 NPla idem Edo et al., 2011
UBAR-1310 Conventional 2014 | Charcoal. Structure XIII. 5560+ 60BP 4526-4273 BC 2014 E7 IIf 390-410 1la4 | NPla idem Edo et al., 2017d
Beta-332263 AMS 2012 | Animal bones (poor in collagen) 5240% 40 BP not used 2012 G5 1If 390-410 11 NP1la idem Unpublished
UBAR-1352 Conventional 2015 | Charcoal 5620 50BP 4545-4353 BC 2014 D7 lig 410-430 11a4 | NPla idem Unpublished
Cereal grain. Hordeum vulgare

Beta-445239 AMS 2016 | nudum 5680+ 30 BP 4590-4453 BC 2015 H11 1[e] 410-430 11a5 | NPla idem Unpublished
Beta-394625 AMS 2014 | Charcoal 5730+ 30 BP 4684-4496 BC 2014 F7 Ilg 410-430 11a5 | NPla NPO Edo et al., 2017d
UBAR-846 Conventional 2006 | Charred fruits of strawberry tree 5635+ 45 BP 4550-4358 BC 2002 16/15/H6 unknown 11b | NPO not included Edo et al., 2011
1-11789 Conventional 1983 | Charcoal 5700+£110 BP 4785-4346 BC 1980 H5 Ilb 310-330 11b | NPO idem Edo et al., 1986
Beta-210653 AMS 2006 | Animal bone. Suidine 5790 + 40 BP 4763-4536 BC 2003 16 lle 370-390 11b | NPO idem Edo et al., 2011
1-11787 Conventional 1983 | Charcoal 5800+160 BP 5053-4339 BC 1980 F/G/H5 lle 370-390 11b | NPO idem Edo et al., 1986
CNA-3172.1.2 | AMS 2015 | Sediment rich in charred material 5794 + 36 BP 4723-4546 BC 2013 G9 Illa 430-450 12 | NPO idem Unpublished

Table 1: Radiocarbon dated samples for the Middle Neolithic layers of Can Sadurni Cave.
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4 The Bayesian modelling

We used Oxcal v. 4.2 to develop a Bayesian model of our radiocarbon dates. The aim was to reduce the calibration ranges
and to understand the duration of each type of use of the cave. Since our hypothesis is that we are dealing with a
stratigraphic sequence, we used a sequential model, with an initial and a final boundary. The phases were defined as shown
in Table 1 (Model 1). This resulted in several dates with a low agreement index with the model (Fig. 5). Among the
problematic dates there was the grain chosen from layer 11a2 (Beta-445238), in the area close to the cave wall, precisely to
test if the layers here really deposited in a much greater steepness as proposed after field observations. This grain is
actually at a depth similar to layer 11a5 (see Table 1). A second problematic date was a piece of charcoal that was found in
contact with layer 11b (Beta-394625). Among the remaining dates with poor agreement with the model, there were several
conventional dates on long-lived samples with very high standard deviations (1-17918, 1-13314, UBAR-846).

xCal va 2 4 Bronk A 113 &t al 2013 il v 2 4 Bronk Ramaey (2013).£5 I 113 imar et o 2013
Sequece R_Date |-17918 e I
Boundlary Start NPO e R_Date PxA-29641 —
Phase NPO R Date PxA-29640 L
R_Dhte CNA-3172.1.2 il R_Date Peta -363818 e
R_Dte 111787 e R_Date Beta -363819 —
R_Dite Beta-210653 R Boundary| End NP1b FASE| 1 I
R_Dite 1-11789 ] D Boundary|Start NP1h FASE 2 A
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Boundlary End NP0 ﬁ ‘ R_Date Beta-445238 Sl
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Figure 5 - First Bayesian modelling of the dates according to field observations. Modelled dates appear in a darker grey
colour. Dates in boxes were marked as not fitting with the model.

We decided to run a second model excluding the latter dates and reclassifying the former. Beta-445238 was grouped
with other dates from layer 11a5 and Beta-394625 was grouped with other dates of layer 11b. The result was a new model
(Fig. 6) with a high agreement index for all dates (Table 2). The model used is as follows:

Plot()

Sequence()

{
Boundary("Start NP0O");
Phase("NP0")

{
R_Date("CNA-3172.1.2", 5794, 36);

R_Date("1-11787", 5800, 160);
R_Date("Beta-210653", 5790, 40);
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R_Date("I-11789", 5700, 110);
R_Date("Beta-394625", 5730, 30);
+

Boundary("End NPQ");
Boundary("Start NP1a");

Phase("NP1a")

R_Date("Beta-445239", 5680, 30);
R_Date("Beta-445238", 5670, 30);
R_Date("UBAR-1352", 5620, 50);
R_Date("UBAR-1310", 5560, 60);
R_Date(""Beta-238657", 5570, 40);
2

Boundary("End NP1a");
Boundary("Start NP1b FASE 1");

Phase("NP1b FASE 1")

{

R_Date("OxA-29641", 5568, 34);
R_Date("OxA-29640", 5487, 33);
R_Date("Beta -363818", 5540, 40);
R_Date("Beta -363819", 5460, 40);
I

Boundary("End NP1b FASE 1");
Boundary("Start NP1b FASE 2");

Phase("NP1b FASE 2")

{

R_Date("UBAR-1193", 5370, 45);
R_Date("UBAR-766", 5470, 140);
R_Date("Beta -197134 ", 5290, 40);
R_Date("UBAR-1282", 5260, 40);
R_Date("Beta-210652", 5340, 40);

}1
Boundary("End NP1b FASE 2");

Boundary("Start NP2");
Phase("NP2")

R_Date("UBAR-1281", 5075, 40);
R_Date("OxA-15490", 5279, 31):

i

%
¥

,oundary("End NP2");

The result of the second model is that the start of phase NPO (=layers 12 and 11b) took place between 4735-4551 cal.
BC (95% of probability), and the end around 4660-4501 cal. BC (95% of probability). The start of NP1a (=layers 11a5 and
11a4) would occur between 4567-4459 cal. BC (95% of probability), and the end around 4486-4368 cal. BC (95% of
probability). The following pase, NP1b FASE 1 (=layer 11a3) would have the start at 4442-4343 cal. BC (95% of
probability) and the end at 4362-4243 cal. BC. Phase NP1b FASE 2 (=layers 11a2 and 11al) would take place between
4324-4102 cal. BC and 4224-4042 cal. BC (95% of probability). The final phase NP2 (=layers 10b and 10) would have
started at 4174-3993 cal. BC (95% of probability) and ended at 3984-3713 cal. BC (94% of probability) [Table 2].

These results confirm that there is a temporal sequence that can well separate both uses of the cave as a byre (from
4735-4551 cal. BC to 4486-4367 cal. BC) and for funerary purposes (from 4442-4323 cal. BC to 4223-4043 cal. BC). The
span dates for the use of the cave as a byre are between 0 and 240 years (95% of probability - Fig. 7), Phase NPO and
NP1a). The funerary phase could have lasted between 0 and 246 years (95% of probability - Fig. 7), Phase NP1b FASE 1
and FASE 2). The maximum span of the funerary use of the cave was reduced in ca. 150 years in comparison to previous
calculations [Edo17b].

While this would prove that both activities had low chances to have been taking place at the cave at the same time, we
cannot totally exclude this possibility due to several reasons mentioned above regarding the samples available and the fact
that Bayesian models are an interpretation of radiocarbon dates and they should always be further tested [Bay16].

On the other hand, it was not possible to prove that the layers really present a much higher inclination in the area close
to the cave wall. The corresponding sample dated from this layer actually fitted with the expected date that other samples
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had at similar depths in that part of the cave. This is at the same time also not a final statement, since more dates need to be
carried out and other types of material dated to exclude percolations or contaminations. A more detailed analysis of the
stratigraphy in this part of the layer will become necessary eventually to solve this issue.

Table 2 - Bayesian model 2 applied to the radiocarbon dated samples of Can Sadurni Cave: calibrated age,
modelled age and agreement (A).

Indices
Unmodelled (BC/AD) | Modelled (BC/AD) | A.0qei=91.3
Aoveran=91.7
Show structure from to % | from | to % A C

Sequence
Boundary Start NPO -4735 | -4551 | 95.4 98.4
Phase NPO
R_Date CNA-3172.1.2 -4723 | -4546 | 95.4 | -4687 | -4546 |1 95.4 | 92.8 | 99.7
R_Date 1-11787 -5053 | -4339 | 95.4 | -4695 | -4532|95.4 | 133.8 | 99.8
R_Date Beta-210653 -4763 | -4536 | 95.4 | -4686 | -4546 | 95.4| 99 |[99.8
R_Date 1-11789 -4785 | -4346 | 95.4 | -4690 | -4531 | 95.4 | 115.7 | 99.8
R_Date Beta-394625 -4684 | -4496 | 95.4 | -4680 | -4541|95.4 | 101.5 | 99.8
Boundary End NPO -4661 | -4501 | 95.4 99.6
Boundary Start NP1a -4568 | -4458 | 95.4 99.7
Phase NP1a
R_Date Beta-445239 -4590 | -4453 | 95.4 | -4533 | -4451 | 95.4 | 98.8 | 99.9
R_Date Beta-445238 -4583 | -4448 | 95.4 | -4531 | -4449 | 95.4 | 106.3 | 99.9
R_Date UBAR-1352 -4545 | -4353 | 95.4 | -4524 | -4401 | 95.4| 114 |99.9
R_Date UBAR-1310 -4526 | -4273 | 95.4 | -4515 | -4392 | 95.4 | 80.2 | 99.9
R_Date Beta-238657 -4486 | -4342 | 95.4 | -4501|-4391|95.4| 72.6 |99.9
Boundary End NP1a -4486 | -4367 | 95.4 99.8
Boundary Start NP1b FASE 1 -4442 | -4343 | 95.4 99.8
Phase NP1b FASE 1
R_Date OxA-29641 -4459 | -4347 | 95.4 | -4414|-4336|95.4| 84 |[99.9
R_Date OxA-29640 -4445 | -4261 | 95.5 | -4383|-4272|95.4|124.1|99.9
R_Date Beta -363818 -4456 | -4335 | 95.4 | -4407 | -4330|95.4 | 110.8 | 99.9
R_Date Beta -363819 -4368 | -4236 | 95.4 | -4371 | -4274|95.4|100.3 | 99.9
Boundary End NP1b FASE 1 -4362 | -4243 | 95.4 99.6
Boundary Start NP1b FASE 2 -4323 | -4102 | 95.4 99.6
Phase NP1b FASE 2
R_Date UBAR-1193 -4332 | -4055 | 95.4 | -4266 | -4071 | 95.4 | 92.6 | 99.8
R_Date UBAR-766 -4602 | -3982 | 95.4 | -4275|-4068 | 95.4 | 90.6 | 99.8
R_Date Beta -197134 -4238 | -3994 | 95.4 | -4239|-4073|95.4 | 103.8 | 99.8
R_Date UBAR-1282 -4231 | -3979 | 95.4 | -4236|-4070|95.4 | 86.7 | 99.8
R_Date Beta-210652 -4322 | -4048 | 95.4 | -4256 | -4074 |1 95.4 | 108.8 | 99.8
Boundary End NP1b FASE 2 -4223 | -4043 | 95.4 99.7
Boundary Start NP2 -4173 | -3992 | 95.4 99.8
Phase NP2
R_Date UBAR-1281 -3965 | -3783 | 95.4 | -4034 | -3814 (95.4| 89 |99.7
R_Date OxA-15490 -4232 | -3995 | 95.4 |-4120|-3976 |95.4| 78.9 |99.9
Boundary End NP2 -4026 | -3701 | 95.4 98.4
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Figure 6 - Second Bayesian modelling of the dates according to field observations. Modelled dates appear in a darker
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Figure 7 - Calculations of the span of each phase of the sequence.
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5 Conclusions

We used Bayesian modelling in order to establish the sequence of the uses of the Middle Neolithic layers of Can Sadurni
Cave with greater accuracy. Two main different episodes were distinguishable: the use of the cave for keeping animals
lasted up to ca. 240 years (taking place at some point between the years 4735-4368 cal. BC, with 95% of probability) and
was followed by a funerary episode that lasted a maximum of 246 years and took place at some point between 4442 and
4042 cal. BC. If we want to make a more final statement, direct and secure evidence of both uses of the cave needs to be
further dated, e.g. wild plant remains connected to foddering practices or other animal remains found in the uppermost
layers. These results indicate changes in the uses of Can Sadurni Cave that might be relevant for the understanding of the
beginning of the Middle Neolithic in the study region. Why did the users of the cave stop stabling animals inside the cave?
Why did they chose to use this space as a burial context? Although we have tried to give some explanation to this
phenomenon in other papers [Edol17a, Edo17b], connecting this funerary tradition to other caves with similar assemblages,
answering these questions falls beyond the goals of this paper and are a direct consequence of the results provided by the
Bayesian modelling of the radiocarbon dates.

Acknowledgements

This research is part of the project “Les comunitats prehistoriques al massis de Garraf nord” funded by the AGAUR -
Generalitat de Catalunya (AGAUR 2014/100780), and the “Projected de Dinamitzacié Can Sadurni Horitz6 30”, funded
by the Ajuntament de Begues, the Ajuntament de Vallirana and the Ajuntament de Subirats, as well as the Centre
d’Estudis Beguetans, Caves Montau Sadurni and Instituto de Cerveza Artesana.

Bibliography

[Ant15] Antolin F., Jacomet S., Buxd R. (2015). The hard knock life. Archaeobotanical data on farming practices during
the Neolithic (5400-2300 cal BC) in the NE of the Iberian Peninsula. Journal of Archaeological Science, Vol. 61,
pp. 90-104.

[Bayl16] Bayliss A., Beavan N., Bronk Ramsey C., Delgado-Huertas A., Diaz-Zorita M., Dunbar E., Fernandez Flores F.,
Garcia-Sanjuan L., Hamilton D., Mora-Gonzalez A., Whittle A. (2016) Capitulo 21. La cronologia radiocarbénica
del tholos de Montelirio. In: Fernandez-Flores, A., Garcia-Sanjuén, L., Diaz-Zorita, M. (eds.), Montelirio. Un
gran monumento megalitico de la Edad del Cobre. Spain: Junta de Andalucia. Consejeria de Cultura. Pp. 485-
502.

[Berll] Bergada M., Cervell6 J.M. (2011) Estratigrafia, micromorfologia i palecambient de la cova de Can Sadurni
(Begues, Baix Llobregat) des dels ¢. 11.000 fins els 5.000 anys BP. In: Blasco A., Edo M., Villalba M.J. (eds.),
La cova de Can Sadurni i la prehistoria de Garraf. Milan: EDAR-Hgony. Pp. 97-108.

[Berl7] Bergada M.M., Cervell6 J.M., Edo M., Cebria A., Oms X., Martinez P., Antolin F., Morales J.I., Pedro M. (2017,
submitted), Chronostratigraphy in karst records from the Epipaleolithic to the Early Neolithic (c. 13.0 — 6.0 cal ka
BP) in the Catalan Coastal Mountains of NE Iberia: environmental changes, sedimentary processes and human
activity. Quaternary Science Reviews.

[Bla05] Blasco A., Edo M., Villalba M.J. (2005) Cardial, epicardial y postcardial en Can Sadurni (Begues, Baix
Llobregat). El largo fin del Neolitico Antiguo en Catalufia. In: Arias P., Ontafién P., Garcia-Moncé C. (eds.), I11
Congreso del Neolitico en la Peninsula Ibérica. Santander: Universidad de Cantabria. Pp. 867-877.

[Bro09] Bronk Ramsey C. (2009) Bayesian analysis of radiocarbon dates. Radiocarbon 51 (1), 337-360.

[Casl7] Castellana C., Martinez P., Antolin F., Bardera R., Fierro-Mila E., Barrio M.J., Edo M. (2017, in press) Las
inhumaciones postcardiales de la Cova de Can Sadurni (Begues, Barcelona). Primeros datos paleodemograficos.
Actas del 6° Congreso del Neolitico Peninsular.

[Edo11] Edo M., Blasco A., Villalba M.J. (2011) La cova de Can Sadurni, guio sintétic de la prehistoria recent de Garraf.
In: Blasco A., Edo M., Villalba M.J. (eds.), La cova de Can Sadurni i la Prehistoria de Garraf. Recull de 30 anys
d'investigacié. Milan: EDAR-Hugony. Pp. 13-95.

[Edo12] Edo M., Antolin F., Martinez P., Barrio C. (2012) Can Sadurni (Begues, Baix Llobregat), de la captacion de
recursos abidticos al inicio de la mineria de aluminofosfatos (10500-4000 cal ANE) en el macizo de Garraf.
Rubricatum, Vol. 5, pp. 299-306.

[Edol16] Edo M., Antolin F., Martinez P., Castellana C., Barrio M.J., Fierro E., Subira M.E., Bardera R., Odriozola C.,
(2016) L’abandonament de la cova de Can Sadurni (Begues) i I’establiment de la comunitat en el que, a partir
d’aquell moment, sera el complex miner de Can Tintorer (Gava) durant el neolitic mitja. Una hipotesi de treball
cada cop més fefaent. In: Els moviments migratores a les terres d’Eramprunya. VIII Trobades de centres
d’estudis i d’estudiosos d’Eramprunya. Els moviments migratoris. Gava: Associacié d'Amics del Museu de Gava.
Centre d'Estudis de Gava. Pp. 65-72.

65



Iber-Crono
Actas del conreso de Cronometrias Para la Historia de la Peninsula Ibérica
Barcelona, 17-19 de octubre 2016

[Edol7a] Edo, M., Antolin, F. (2017, in press) Cova de Can Sadurni, la transformacio d’un jaciment. L’episodi sepulcral
del neolitic postcardial. Tribuna d’Arqueologia 2013-2014, pp. 80-104.

[Edo17b] Edo M., Antolin F., Martinez P., Castellana C., Bardera R., Safia M., Bergada M., Fullola J.M., Barrio C., Fierro
E., Castillo T., Fornell E. (2017, in press) Cova de Can Sadurni (Begues, Barcelona). Towards the definition of a
multiple funerary model inside caves during the middle Neolithic | in the northeast of the Iberian Peninsula.
Proceedings of the UISPP Conference Burgos 2015. Oxford: Archaeopress.

[Edol7c] Edo M., Antolin F., Martinez P., Castellana C., Bardera R., Safia M., Bergada M.M., Barrio C., Fierro E.,
Fullola J.M. (in press), Cueva de Can Sadurni (Begues, Barcelona). Hacia una definicion del modelo funerario en
cueva para el Neolitico Medio | del nordeste peninsular. In: Gibaja, J.F.; Subira, M.E.; Martin,A.; Mozota, M.;
Roig, J. (eds.) Mirando a la Muerte: Las practicas funerarias durante el neolitico en el noreste peninsular. E-
ditArx - Publicaciones Digitales, Castelldn.

[Mes81] Mestres J. (1981) Neolitic Antic Evolucionat Postcardial al Penedes. In: El Neolitic a Catalunya. Barcelona:
Publicacions de I'Abadia de Montserrat. Pp. 105-112.

[Reil3] Reimer P.J., Bard E., Bayliss A., Beck J.W., Blackwell P.G., Ramsey C.B., Buck C.E., Cheng H., Edwards R.L.,
Friedrich M., Grootes P.M., Guilderson T.P., Haflidason H., Hajdas I., Hatte C., Heaton T.J., Hoffmann D.L.,
Hogg A.G., Hughen K.A., Kaiser K.F., Kromer B., Manning S.W., Niu M., Reimer R.W., Richards D.A., Scott
E.M., Southon J.R., Staff R.A., Turney C.S.M., van der Plicht J. (2013) Intcal13 And Marinel3 Radiocarbon Age
Calibration Curves 0-50,000 Years Cal BP, Radiocarbon, Vol. 55, pp. 1869-1887.

[Safil5] Safia M., Antolin F., Bergada M., Castells L., Craig O., Edo M., Piqué R., Spiteri C. (2015) Practicas
agropecuarias durante el neolitico antiguo y el neolitico medio en la cueva de Can Sadurni: una aproximacién
interdisciplinar. In: Gongalves, V.S., Diniz, M., Sousa, A.C. (eds.), 5° Congresso do Neolitico Peninsular. Lisboa:
Centro de Arqueologia da Universidade de Lisboa. Pp. 57-66.

[Sch87] Schiffer M.B. (1986) Radiocarbon dating and the "Old Wood" problem: the case of the Hohokam chronology.
Journal of Archaeological Science, Vol. 13, pp. 13-30.

[Vil86] Villalba M.J. (1986). Les mines neolitiques de Can Tintorer: Gava. Excavacions 1978-1980. Barcelona:
Departament de Cultura de la Generalitat de Catalunya.

66



