
1

After the fire: the end of a house life-cycle at
the Iron Age site of Nabás (North-western
Iberia)
MARÍA MARTÍN-SEIJO1, ANDRÉS TEIRA-BRIÓN1, ANDRÉS CURRÁS2, CARLOS

RODRÍGUEZ-RELLÁN1,3

1 Grupo de Estudos para a Prehistoria do NW Ibérico-Arqueoloxía, Antigüidade e
Territorio, GEPN-AAT (GI-1534), Departamento de Historia, Universidade de
Santiago de Compostela, Praza da Universidade 1, 15782 Santiago de
Compostela, Spain, e-mail: maria.martin.seijo@gmail.com
2 Institute of Heritage Sciences (Incipit, CSIC), Avenida de Vigo, s/n, 15705
Santiago de Compostela, Spain
3 Grupo ATLAS, Departamento de Prehistoria y Arqueología, Universidad de
Sevilla, María de Padilla s/n, 41004 Sevilla, Spain

Abstract The existence of a fire event at the Iron Age hillfort of Nabás, which is located

on the southern bank of the Ría de Vigo (Galicia, NW of the Iberian Peninsula), favoured

an extraordinary preservation of carbonised plant remains and offered an unusual

opportunity to focus our research on the study of the final episode of a house life-cycle.

The archaeobotanical approach focused on perishable materials combining charcoal, with

carpology and pollen analysis, in tandem with a taphonomic assessment. The charcoal

assemblage includes charcoal without signs of working, and wooden manufactures

although the former group was probably related to the roof and timber of the round-

house. This interpretation is based on the size and concentration of charcoal fragments, as

well as the short taxonomic list (deciduous and evergreen Quercus sp., Fabaceae, Corylus

avellana, Rosaceae/Maloideae, Salix/Populus, Alnus sp., Frangula alnus, Betula sp.,

Phragmites/Arundo and Ulmus sp.), and the recurrence of biological alterations such as

xylophages’ galleries and hyphae. Aggregated grains and chaff of foxtail millet (Setaria

italica) were found in several samples suggesting their storage, probably inside an

organic container. Finally, pollen analysis offered clues about the uses of plants such as

Ericaceae during the occupation phase of the round-house.

Keywords Charcoal analysis · Wooden manufactures · Seed analysis ·

Palynology · Burnt-down house · Iron Age
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Introduction

Aim and objectives

The contact of fire with plant remains favours their preservation by carbonisation

in the absence of oxygen, or by charring, with a limited air supply when the

combustion process is not complete (Braadbaart and Poole 2008). In Iron Age

contexts of Northwest Iberia, this usually happened during the use of fire for

processing or consuming crops and fruits (e.g. Tereso 2012; Teira 2019), while

burning firewood, discarded wooden items or wood-working debris (e.g. Martín-

Seijo 2008; Vaz et al. 2017), during the intentional destruction of food and

wooden objects by fire in feasting contexts (e.g. Tereso and Silva 2014; Martín-

Seijo et al. 2015), or during fire events that took place inside the settlements (e.g.

Figueiral 1995; Cobas and Parcero 2006; Rey et al. 2011; Queiroga 2015).

Carbonised plant remains have been frequently recovered from archaeological

sites when an adequate recovery strategy has been adopted (e.g. Figueiral 1995,

1996; Carballo 2002; Rey et al. 2011; Tereso et al. 2013b, 2016; Vaz et al. 2017),

and they include a growing body of wooden manufactures, such as building

elements, domestic, artisanal and ritual objects, household equipment or weapons

(García-Rollán 1971; Almeida et al. 1980; López-Cuevillas and Lorenzo-

Fernández 1986; Orero 1988; Carballo 2002; Cobas and Parcero 2006; Vigo 2007

[not in refs]; Martín-Seijo 2008, 2013; Martín-Seijo and Carballo 2010; Rey et al.

2011; Martín-Seijo and Carrión 2012; Martín-Seijo et al. 2015).

The role of fire during the Iron Age went further than practical uses and

applications in the domestic and specialised spheres; its symbolic meaning was

related to material evidence such as the presence of decorated hearths inside the

houses (e.g. Silva 1986), and with practices involving the destruction of objects

by fire (e.g. Martín-Seijo et al. 2015). In burnt-down houses, their last stage of

occupation is frequently preserved, providing valuable information that deepens

our understanding about the daily life of these communities (Tringham 2005). It is

possible to recover information about spatial organisation of day-to-day activities,

material culture patterning, including both perishable and non-perishable

materials, as well as architectural techniques (wooden frames, wooden joints,

thatching materials etc.). In the case of accidental fires, one or more of the

following factors may have been at play: (1) houses located in close proximity;
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(2) storage of grain that increases the possibility of spontaneous combustion;

and/or (3) storage of textiles and other combustible materials furnishing the house

(Tringham 2005, 2013). In the case of being intentionally set alight, it could be a

purposive (and planned) destruction induced by the members of the community

who inhabited the settlement, or it could be part of an attack or aggression by

outsiders. To identify the existence of an intentional firing of a house, several

factors must be taken into account: the scale of the fire; the stage of the use-life of

the house; and the associated artefacts, including the presence of deliberate or

structured depositions (Tringham 2013), although the ultimate aim of these

gestures [activities?] involving material culture patterning is difficult to ascertain

(Garrow 2012).

One of the approaches to these kind of context is the study of the life-cycles of

houses (and settlements) that were addressed in other Bronze and Iron Age sites

of Western Europe (Brück 1999; Gerritsen 1999, 2007, 2008; Webley 2007) and

the Iberian Peninsula (e.g. Blanco-González 2011; Sánchez-Polo and Blanco-

González 2014), and this is based on the application of the perspective of time and

temporality to the study of the household (Gerritsen 2008). Biographies of single

houses have not yet been addressed in Northwest Iberia, despite the fact that the

cultural life of houses could provide interpretative hypotheses about different

stages of their lifecycle, which involve construction, habitation, abandonment and

post-abandonment (Brück 1999; Gerritsen 1999). The burnt-down round-house of

Nabás offered the unusual opportunity (1) to reflect upon the strategies of sample

gathering in contexts where fire events took place, (2) to discuss the procurement

and uses of wood and other plant materials developed by these communities, (3)

to define the chaîne-opératoire of the crop processing, and finally, (4) to study the

end of the life-cycle of this Iron Age round-house combining different

archaeobotanical proxies, taphonomy and contextual data. These four topics were

the main goals of our research.

Archaeological background

During the Iron Age in Northwest Iberia, between the ninth century BC to the

second-first century BC (Jordá-Pardo et al. 2009), settlements were occupied

permanently for the first time in local history (Parcero and Cobas 2004). These

were small hillforts located on promontories and enclosed by artificial structures
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such as ditches and ramparts. Later in time, under Roman occupation, large

oppidum-type settlements up to 20 ha begin to appear (Silva 1986; Parcero 2003).

During the Iron Age, differences have been identified regarding the settlement

patterns (Carballo 1990), as well as changes in architectural features (Carballo

1996) and households (Romero 1976). Round-houses – a type of building with

circular plan and a habitational or occupational function that was common in the

Atlantic areas of Europe – were a key feature in the Northwest of the Iberian

Peninsula (Harding 2009), including both huts made completely from perishable

materials or houses built with stone walls and thatched roofs (Harding 2009;

Queiroga 2015).

The settlement pattern shift leading to permanent occupations in fortified

settlements took place in tandem with transformations in both the social

organisation and the productive landscape, which, in turn, were linked to a

number of changes, including the establishment of permanent agricultural fields in

the surroundings of the settlements (e.g. Parcero 2006). Overall, hulled wheats

predominate in the archaeobotanical assemblages of northwest Iberia at the end of

the first millennium BC, together with Panicum miliaceum (broomcorn millet),

Hordeum vulgare ssp. vulgare (hulled barley) and Avena sp. (oat) (Tereso et al.

2013b). Radiocarbon dates recently obtained for Triticum aestivum ssp. spelta

(spelt), Avena and Secale cereale (rye) suggest an early introduction of new crops

in this area (Tereso et al. 2013b; Seabra et al. 2018). The presence of winter and

spring cereals, accompanied by legumes as main cultivars, indicates that each year

these communities grew two crops of species well adapted to variable and harsh

environmental conditions, while wild fruit gathering continued to play a crucial

role (Teira 2010; Rey et al. 2011; Tereso et al. 2013a, b; Seabra [et al.?] 2018).

The data available nowadays indicate that the organisation of the agricultural

resources and the storage facilities was probably related to a family management

system (Tereso et al. 2013b; Mora-González et al. 2019).

In line with these changes, the trend of progressive woodland retreat continued

during the first millennium BC (Gómez-Orellana et al. 1996; Muñoz Sobrino et al.

2014), with a synchronous development of heathland communities of Erica,

Calluna, Cistus and Ulex (Muñoz-Sobrino et al. 2012, 2014, 2016). According to

the available pollen data, the forest canopy was dominated by deciduous Quercus

trees, Corylus avellana shrubs and mesic genera such as Alnus, Betula and Salix.
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After 500 cal BC, the occurrence of human-related taxa becomes more frequent, a

process that is coeval with evidence of erosive dynamics that has been linked to

the development of forest clearances resulting from human activities (Fábregas-

Valcarce et al. 2003; Muñoz Sobrino et al. 2012). Pollen analysis of marine and

intertidal quaternary sedimentary deposits (Gómez-Orellana et al. 1996; Desprat

et al. 2003; Muñoz Sobrino et al. 2007, 2012, 2014, 2016; Costas et al. 2009)

provides an insight into the vegetation history of southwest Galicia during the

Holocene, but precise information on vegetation evolution during the first

millennium BC and the beginning of the first century AD is not abundant due to

chronological uncertainties and lack of data. Regarding wood resource

management, the human communities that inhabited the northwest of the Iberian

Peninsula during the Iron Age combined the exploitation of woodland, riparian

forests and scrubland for firewood and timber procurement in a diversified

strategy of wood resource supply (Figueiral 1995; Figueiral and Bettencourt 2004;

Martín-Seijo 2013). The co-occurrence of Quercus and Fabaceae in the charcoal

assemblages of this area, which has been recorded since at least the Early Bronze

Age (Figueiral and Bettencourt 2004; Martín-Seijo et al. 2017a, b), has been

interpreted as a consequence of woodland clearance as well as an intentional

management of scrubland resources (Figueiral and Bettencourt 2004). During the

Iron Age, wood and other woody plants were extensively used as raw material for

crafting all kinds of tools, recipients [containers?] and implements, and even log-

boats (Carballo 2002; Cobas and Parcero 2006; Alves and Rieth 2007; Martín-

Seijo 2008; Martín-Seijo and Carballo 2010; Rey et al. 2011; Martín-Seijo and

Carrión 2012; Martín-Seijo 2013; Martín-Seijo et al. 2015), as well as being used

for building and roofing round-houses (Figueiral 1995).

Materials and methods

Case study [Study Site?]

Nabás (Nigrán, Pontevedra) is located at 230 m a.s.l. in Monte de Outeiro Grande,

along the southern margin of the Ría de Vigo (Northwest Iberia) (Fig. 1). This

small fortified settlement occupied an area of ca 1.94 ha. Since 1989, several

archaeological investigations have taken place on the site. The first archaeological

investigations led to the delimitation of the settlement area, the definition of its
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wall and ditch, and the excavation of several stone buildings (Costas et al. 1996;

Sigüenza 1998). In 2006, a circular stone building (Structure 01), which had

previously been identified and partially excavated, was evaluated and excavated in

Sector 1 (Figs. 2a and 2c). Some of the Stratigraphic Units (SU) recorded within

this house include the inward collapse of the building’s wall (SU06), which sealed

a layer with charred botanical remains, clay and stones (SU12) and a

concentration of charcoal remains (SU18). The house floor (SU13) and the hearth

(SU17) were identified just beneath these deposits (Fig. 2c). The most recent

archaeological investigation, which included the excavation in 2007 and 2008 of

test-pits as well as open-area excavation, led to the identification of similar

stratigraphic sequences, including charcoal-rich layers, within other circular stone

buildings on the site.

When compared to other Iron Age settlements of the Ría de Vigo (e.g. Rey 1992;

Rey et al. 2009), there was a notable scarcity of ceramic, lithic and metal objects

at Nabás, which contrasts with the huge amount of charred archaeobotanical

remains that were preserved. All the stone buildings presented a high level of

destruction. The site appears to have had a single phase of occupation between the

second century BC and the first century AD, which is supported by two

radiocarbon dates (Table 1) and by artefact typology, such as the Lomba do

Canho 67 amphora that dates to the first century BC (Rodríguez-Sáiz 2010).

Sample recovery and processing

As part of the excavation in 2006, an extensive programme of sampling for

recovering macro- and micro-botanical remains was undertaken. The retrieval

strategy consisted of collecting both handpicked and bulk samples from all the

stratigraphic units. Due to the high concentration and large size of charcoal

identified in SU12 and SU17, handpicked samples were recovered exhaustively

and systematically to avoid post-excavation fragmentation. The absolute

coordinates of each sample were recorded. These coordinates correspond to the

centre of a circumference with a radius measuring ca 0.2 cm. In a few cases only

one piece was recovered per sample. Ninety-five litres of sediment from bulk

samples were processed by wet sieving using meshes of 2 and 1 mm, and 0.48

litres of sediment were wash-over sieved using meshes of 2, 1 and 0.5 mm. The

0.5 mm meshes were used to process only 5.1% of the sediment recovered, which
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must have conditioned the composition of the carpological assemblage,

precluding the recovery of small-seeded wild herbs and weeds, although in Nabás,

carpological remains were recovered in monospecific aggregates or related to

them, as well concentrated near the hearth of the round-house. One column of 12

samples was also recovered for pollen analysis inside Structure 01, from the

profile formed by the paved floor and the underlying deposits.

Archaeobotanical analysis

Charcoal analysis

Charcoal analysis involved taxonomic identification, in tandem with the recording

of dendrological and taphonomical attributes of 1,654 charcoal fragments from 26

samples. All wood charcoal fragments greater than 3 mm were analysed, only

seven samples (handpicked samples: 16, 18 and 23 and water sieved samples: 03,

07, 24 and 26) were sub-sampled due to the great quantity of charcoal that they

contained (ESM Table 1). In these cases, between 100 and 158 fragments were

analysed, depending on their botanic diversity. A minimum of 100 fragments was

analysed, enlarging the number of fragments until the taxonomic curve was

stabilised, following Chabal (1997). Each fragment was observed using an

Olympus CX40 reflected-light microscope and taxonomically identified according

to the specific anatomical patterns on the three sections of wood – cross,

tangential and radial. The identifications were based on wood anatomy atlases and

their identification keys (Schweingruber 1990; Gale and Cutler 2000; Hather

2000). Charcoal photographs were obtained using an Olympus SZX7 stereoscopic

microscope and a ZEISS EVO LS 15 Scanning Electron Microscope. Taphonomic

and dendrological attributes were recorded with the aim of approaching the

different processes involved in the formation of an archaeobotanical assemblage.

Their exhaustive description completes the taxonomical data and could help in the

characterisation of the kind of wood resources that were managed (part of the

plant, calibre and maturity of wood), the combustion process (vitrification,

cracks), the state of the wood before burning (biodeterioration) and the

depositional and post-depositional processes (fragmentation, erosion) (Rodríguez-

Ariza 1993; Théry-Parisot 2001; Marguerie and Hunot 2007; Schweingruber

2007; Braadvaart and Poole 2008; Schweingruber et al. 2008; Lancelotti et al.
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2010; McParland et al. 2010; Moskal del Hoyo et al. 2010; Théry-Parisot and

Henry 2012; Martín-Seijo 2013; Chrzazvez et al. 2014).

Wooden manufactures: morphometric analysis and study
of the technical process

Traces of crafting were observed in nine of the analysed charcoal fragments.

These manufactured pieces were studied at the macroscopic level, analysed

morphometrically, and described and drawn in situ during excavation. To study

the technical process behind their production, the concept of the chaîne-

opératoire was employed as it facilitates the organization and description of the

sequence of actions involved in the production process: raw material procurement,

support conversion, product preparation and final product. This concept considers

a production process as a sequence of actions influenced by technical possibilities

and personal and cultural choices (Skibo and Schiffer 2008). The morpho-

technological analysis of each wooden piece enabled the correlation of acquisition

and manufacture techniques with the raw materials and the morphological design

of the objects. The reduction process of the piece from the stem was also recorded

using codes to classify the different types of extraction from the original support

(Martín-Seijo 2013), combining various schemes previously published (Coles et

al. 1978; Crone and Barber 1981; Shackley [1981 not in refs or 1985?]; Coles and

Coles 1986; Vermeeren 2001; Pillonel 2007): complete stem with the bark (A),

radial (B to I), longitudinal (J to Q) or irregular (R to U) splitting, bark (F) and

indeterminate extractions (V).

Seed analysis

185,198 carpological remains were recovered from 6 samples. Their identification

was carried out using a stereoscopic microscope and by comparing the botanical

remains to atlases (Jacomet 2006; Neef et al. 2012) and to the reference collection

of the GEPN-AAT (Grupo de Estudos para a Prehistoria do NW Ibérico-

Arqueoloxía, Antigüidade e Territorio), which includes actual samples gathered

during an ethnobotanical fieldwork project (Moreno-Larrazabal et al. 2015). Seed

sub-sampling and counting was carried out by sorting two samples of 1/8 and 1/16

of the total remains. In the case of crusts, weight per sample was measured

because counting single grains was not possible. SEM images were obtained to
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record the morphology of seed and fruits as well as other plant characteristics,

such as state of preservation, vitrification, erosion etc.

Pollen analysis

Inside Structure 01, a 50 cm thick sedimentary profile, which was produced

during the excavation of 1991 and refreshed in 2006, was used to collect samples

for palynological analyses. The upper part of this profile corresponds to the

occupation floor, with infilling sedimentary deposits below (Figs. 2b and 2c).

Though this profile was not adequate to obtain a diachronic view of the vegetation

succession around the site, it was selected for pollen analysis in order to

understand the formation processes of the occupation floor and the underlying

deposits. A total of 12 samples were collected, each roughly 5 cm in depth,

numbering from 1 (most recent) to 12 (oldest). The main changes as seen in the

profile were noted with the aim of analysing the preserved fossil pollen and

inferring possible vegetation associated with the provenance of the sediment at the

time of the construction of the structure. The sample number according to depths

in the profile is displayed in Fig. 2b and ESM Table 2.

The sedimentary samples were treated following standard pollen preparation

procedures, which included HCl, sieving at 200 μm, HF, KOH, acetolysis and

mounting in glycerine (Fægri and Iversen 1989). Pollen and non-pollen

palynomorphs (NPP) were counted and identified at ×400 magnification by

reference to published illustrations and morphological keys (Reille 1992-1998;

van Geel 2001). The determination of Cerealia pollen was carried out according to

Andersen (1979). Pollen and NPP diagrams were constructed by plotting relative

frequencies in percentages of taxa against the sample number according to the

stratigraphic units. Pollen percentages were calculated as percentages of total land

pollen, excluding aquatic plants, spores and undetermined palynomorphs. NPP

percentages were calculated by reference to total land pollen (Blackford et al. [and

Innes?] 2006). Biozones were established according to stratigraphically

constrained incremental sum of squares cluster analysis (Grimm 1987), so that the

main changes in the pollen assemblage could be identified. Palynological

indicators of human activity and dung-related spores were defined from the

literature (Behre 1981, 1986; Bottema and Woldring 1990; van Geel and Aptroot

2006; Ejarque et al. 2009, Cugny et al. 2010).
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Statistical analysis of the charcoal data

The statistical analyses of charcoal data were conducted in R, version 3.5.1 (R

Core Team 2018), using, among others, packages such as ‘vegan’, which provides

tools for descriptive community ecology (Oksanen et al. 2018). To test the

strategy of recovery undertaken during the archaeological excavation, the charcoal

analysis data provided by handpicked and bulk samples were analysed in order to

compare between them the ubiquity of the different taxa (number of samples

containing a specific taxon), the species richness (number of taxa per sample) and

other diversity indices, such as Shannon’s diversity, Simpson’s diversity and

Pielou’s J evenness index (Borcard et al. 2011; Greenacre and Primicerio 2013).

The two different strategies of sample recovery were statistically compared by

means of parametric (Student’s t) and non-parametric (Mann-Whitney-Wilcoxon)

tests in order to check if there were any significant differences between both

methods regarding taxa composition or diversity. Finally, two different

approaches were implemented in order to explore the relationship between

richness and sample size and to detect if the variability in diversity detected in the

samples was simply due to their different size or if there might be other causes

behind such variation. Linear and nonlinear regression models were first

compared in order to estimate the richness for any sample size. Monte-Carlo

prediction/confidence intervals were created for these models using the data of

100,000 simulations. Rarefaction curves and their 95% confidence intervals were

then calculated.

Results

Charcoal assemblage

Charcoal identification

The majority of the charcoal fragments did not show clear evidence of

manufacture (N=1,645). The identification outcomes are summarised in Tables 2

and 3, and the results of the statistical analysis are presented in ESM A and B. In

total, 13 taxa were identified: deciduous Quercus sp., evergreen Q. sp., Q. suber

(cork), Q. sp., Corylus avellana (Figs. 3c, 3d), Fabaceae, Phragmites/Arundo

(Figs. 3g, 3h), Rosaceae/Maloideae, Alnus sp. (Figs. 3a, 3b), Betula sp.,
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Salix/Populus, Ulmus sp. (Figs. 3e, 3f) and Frangula alnus. These taxa were

gathered from different plant communities, such as mixed deciduous forests

dominated by oak (deciduous Quercus, Corylus avellana, Rosaceae/Maloideae)

with a presence of evergreen vegetation (evergreen Q., Q. suber), scrubland

(Fabaceae), alluvial forests and wetland communities (Alnus sp., Betula sp.,

Salix/Populus, Ulmus sp., Frangula alnus, Phragmites/Arundo) (Amigo et al.

2017).

Dendrological attributes and taphonomic features

The part of the plant was morphologically identified in 96 charcoal fragments

(Table 4), 78 of which were from twigs of Fabaceae, Corylus avellana, deciduous

Quercus sp. and Alnus sp. The diameter was measured in 25 fragments that

preserved pith and bark, or had a complete stem (Table 5). Several alterations

related to the growing conditions of the tree were identified, such as narrow rings

(Fig. 4a), which were recorded in deciduous Quercus sp. (N=7), or scars (Fig. 4b),

which were recorded in Quercus, both deciduous (N=6) and evergreen (N=5), and

Corylus avellana (N=2). The biological action of insects and microorganisms was

identified by the presence of galleries of xylophages (Fig. 4c) and hyphae (Fig.

4d). Galleries of xylophages were observed in 77 fragments, most of them from

SU12 and SU18 where the percentage of charcoal affected by xylophages reached

3.73% and 12% respectively, while in SU17 3.07% of fragments were affected. In

SU12 and SU18, the galleries were observed in deciduous Quercus sp. (N=46),

Corylus avellana (N=15), Fabaceae (N=4), evergreen Quercus sp. (N=4), Quercus

sp. (N=2), Betula sp. (N=1) and Ulmus sp. (N=1); while in SU17, only Quercus

sp. deciduous (N=2) and Corylus avellana (N=2) were affected. The presence of

hyphae affected 1.76% of charcoal. Fungi filaments were observed in the

following taxa: Quercus sp. deciduous (N=13), Fabaceae (N=4), Corylus avellana

(N=7), evergreen Quercus sp. (N=2), Phragmites/Arundo (N=1), Betula sp. (N=1)

in SU12 and SU18 and Quercus sp. deciduous (N=1) in SU17.

Alterations related to the combustion process were also identified. With 25.16%

of fragments affected, radial cracks were the most frequent of these combustion

alterations, followed by vitrification (5.34%), tangential cracks (0.72%) and

arbitrary cracks (0.06%). These alterations were observed mostly in Quercus sp.

deciduous and Fabaceae (Fig. 5). In SU12, it was possible to compare the tree-
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ring curvature of three taxa: Quercus sp. deciduous, Corylus avellana and

Fabaceae (Fig. 6). Strong and moderate tree-ring curvatures predominate in all of

them, and weak curvatures were only identified in Quercus sp. deciduous.

Charcoal fragmentation varies between bulk and handpicked samples, as is shown

in SU12 (Fig. 7). If it is assumed that handpicked samples have preserved their

original size, 91.03% of fragments range up to 0.5-3cm, including 2.96% of up to

3-6 cm. The selection of the biggest pieces of charcoal by handpicking and the

sieving process resulted in a higher fragmentation of charcoal from bulk samples,

with 86.52% of charcoal fragments ranging from 0.3-1 cm. In all the samples,

charcoal showed fresh fractures which can be considered signs of recent

fragmentation, probably related to the process of excavation, sampling and

storage. Charcoal fragments with evidence of erosion, such as rounded edges,

were very infrequent in the assemblage (N=4) and were only identified in SU12.

These fragments, all of which came from bulk samples, represent only 0.3%:

Quercus sp. (N=2), evergreen Quercus sp. (N=1) and Corylus avellana (N=1).

Carbonised woodcrafts

All the charcoal fragments with evidence of manufacture were final products of

the woodworking chaîne-opératoire. All of them were found within the hearth

(SU17), where they were mixed with wood without signs of crafting and which

was intentionally used as fuel (Figs. 8a to 8c). Wood selected for woodworking

was obtained from deciduous Quercus sp. (N=5) and evergreen Q. sp. (N=2); and

cork from Q. suber (N=1) (Table 6). The extraction from the original support was

by tangential or radial splitting from the trunk (N, O, P) in the case of Quercus

spp. planks, and by removing the bark from the trunk (E) or using the bark (F) in

Q. suber. The function of each object was established on the basis of their

morphological attributes. Seven crafted items were classified as planks (3893,

3894, 3902, 3903, 3904, 3905 and 3906), five of which were of deciduous

Quercus sp. and the other two of evergreen Q. sp. The item classified as a hook-

like object was made of deciduous Quercus sp. wood.

Carpological remains

Results of carpological analysis are summarised in Table 7. Foxtail millet (Setaria

italica) was predominant in the assemblage and only one seed of Hordeum
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vulgare was identified. The greatest concentration of carpological remains was

recorded within the hearth or in its immediate surroundings. The Setaria

assemblage partially preserved palea and lemma stock on the seed, chaff remains

and incomplete stems (Fig. 9). Foxtail millet fruits appeared as single grains or

held together forming a crust in 4 samples. The grains of crusts were preserved

complete with their covers (paleas and lemmas) attached to the caryopses and

fragments of stems, with the contact surfaces between grains vitrified. Single

grains appeared mainly as naked caryopses, but also seeds with adhered paleas or

chaff were identified in smaller percentages.

Pollen data

Three biozones (Fig. 10) were established according to cluster analysis:

Biozone CN3 (samples 12 to 8). This records the highest frequencies of tree

pollen. This is most apparent in samples 12, 11 and 10, in which deciduous

Quercus reaches percentages around 30% and 40%, whereas there are lower

frequencies in samples 9 and 8. Other tree species such as Corylus avellana,

Populus, Betula and Alnus were identified. A minor presence of Castanea sativa

pollen is observed in sample 11. Noticeable percentages of Ericaceae pollen (ca

12%) are recorded and these species exhibit a 38% peak in sample 12. Poaceae

pollen is present throughout biozone CN3 but does not exceed 20%

representation. Other herb pollens such as Asteroideae, Cichorioideae,

Caryophyllaceae and Asphodelus are present, usually below 10%. Human-related

Plantago lanceolata and Papaver rhoeas pollen types were also noted. One single

Cerealia pollen grain was found in sample 11. Among the NPP, Sporormiella is

recorded in samples 10 and 9;

Biozone CN2 (samples 7 to 3). This shows similar percentages of Corylus and

Populus to those observed in CN3. Deciduous Quercus pollen, however, is

recorded in lower percentages and does not exceed 15% representation.

Occurrence of Ericaceae pollen is slightly higher throughout this biozone.

Poaceae dominates among the herb pollen with percentages near 35% in all the

samples, higher than in CN3, except for a decline in sample 5. Other herb taxa

present in CN3 have been recorded but there is further occurrence of

Brassicaceae, Apiaceae and Artemisia, which evidences an overall higher

representation of herbs in this biozone. The presence of Plantago lanceolata-type,
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Rumex and Papaver rhoeas type is also reported. A minor presence of Cerealia

pollen was also observed in sample 3.

Biozone CN1 (samples 2 and 1). No pollen of deciduous Quercus was found, but

undifferentiated Quercus, Corylus and Alnus was recorded. Pinus pollen, also

present in biozone CN2, is higher in biozone CN1. Castanea pollen is furthermore

observed in both samples. Ericaceae occurs at higher levels within the pollen

assemblage, reaching a peak of nearly 60% of representation in sample 2. The

occurrence of herb pollen taxa is similar to that reported in previous biozones.

Asphodelus is however absent now. It is noteworthy to indicate the presence of

several human-related pollen taxa, such as Plantago lanceolata-type (12%),

Rumex and Cerealia in Sample 1.

Discussion

Sample strategy inside the burnt-down house

Following the broad definition of taphonomy proposed by Théry-Parisot et al.

(2010), which starts with wood gathering and ends with archaeobotanical analysis,

the discussion will examine the archaeobotanical filters introduced by sample

gathering. The statistical analysis implemented for charcoal samples recovered at

Nabás had the aim of testing the strategy of sample recovery (ESM A and B). The

combination of handpicked and bulk sampling, with priority given to the former,

was conditioned by the need to avoid fragmentation during the post-excavation

process. This combined strategy during the excavation process is crucial in

contexts where high concentrations of charcoal and evidence of wooden

manufactures have been identified, such as in stratigraphic units SU12, SU17 and

SU18. Handpicking charcoal avoids fragmentation produced during storing and

processing samples, which could modify the percentages of different taxa. It could

result in an overrepresentation of those taxa that produce the biggest pieces and

even prevent the identification of manufactured wooden items due to their

excessive fragmentation and loss of their original morphology.

Percentage differences between bulk and handpicked samples were detected in

SU12 (Fig. 7). Higher percentages of Fabaceae and Corylus were identified in

handpicked samples, whilst deciduous Quercus is better represented in charcoal

fragments ranging from 0.3-10 cm from bulk samples. These differences are



15

probably related to the diverse patterns of fragmentation between taxa. Deciduous

Quercus is probably over-represented in bulk samples due to its tendency to radial

fragmentation, and favoured also by the presence of radial, tangential and

arbitrary cracks (Fig. 5). Whereas in the case of Fabaceae and Corylus, their

resistance to fragmentation could be related to the fact that branches and twigs

would be less prone to fragmentation. In both taxa the tree-ring curvatures

identified range from strong to moderate (Fig. 6).

Regarding taxa representation at Nabás, the main differences between samples are

conditioned by sample size, but no differences dependant on recovery method

were attested in the larger samples (≥99 fragments) (Figs. 1 and 2. ESM A).

Though 1,654 charcoal fragments were analysed, only a short taxonomic list was

identified, which could be related to the formation processes of the

archaeobotanical assemblages rather than the recovery strategy employed. At

other Iron Age sites in Northwest Iberia where similar fire events have been

identified, short taxonomic lists were also recorded: Alto do Castro (Cobas and

Parcero 2006), Castrovite (Martín-Seijo and Carballo 2010; Rey et al. 2011), As

Laias (Carrión 2005), Frijão (Martín-Seijo et al. 2015) or Penices (Figueiral 1995;

Queiroga 2015). The highest taxonomic diversity (7 and 6 taxa) was identified in

samples recovered from SU12, which also had a higher concentration of charcoal

fragments, whilst SU17 and SU18 presented lower taxonomic variability. If it is

assumed that most of the charcoal recovered from SU12 originally belonged to the

supporting framework of the roof and the thatching material, the predominance of

Quercus in most of the samples could be related to its use as structural timber

(Fig. 11). Spatial differences in taxonomic diversity between samples in SU12

could thus be related to the different elements of the roof: the wooden rafters were

probably more resistant to their exposure to the fire (samples with predominance

of Quercus and low diversity) than other elements such as the wickerwork

structure or the plants used for thatching. In the areas where these latter elements

have been preserved, a greater diversity and the presence of small twigs and plant

stems was identified (e.g. Samples 14, 15 and 16).

Procurement and uses of wood and other plant materials

The co-occurrence of the same taxa in charcoal and pollen samples indicates that

wood resources were probably gathered in the environs of the site. These human
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communities developed a diversified exploitation of local resources that involved

the use of tree-species such as deciduous and evergreen Quercus mixed with

shrubs such as Fabaceae or Corylus avellana. Wood and wild plant resources

were gathered from different plant formations, e.g. deciduous Quercus woodlands

with thermophilous species, alluvial forests and scrublands. The importance of

riverine forests or wetlands should also be highlighted, as, although taxa related to

these plant communities are always represented by a low number of fragments, a

great diversity of plants, such as Alnus sp., Betula sp., Salix/Populus, Ulmus sp.,

Frangula alnus and Phragmites/Arundo, were gathered from these plant

communities.

The diversified exploitation of the environment, as well as the co-occurrence of

deciduous Quercus and Fabaceae wood in the charcoal assemblages, is common

in the Iron Age sites of northwest Iberia (Figueiral 1995; Figueiral and

Bettencourt 2004; Martín-Seijo and Piqué 2013; Martín-Seijo 2013). While this

combined exploitation could be interpreted as a side effect of woodland clearance,

the spread of Fabaceae could also have been favoured by Iron Age communities

(Figueiral and Bettencourt 2004) seeking to procure firewood, fodder, stable-litter

and building material, while at the same time regenerating the soil through

nitrogen-fixing. The complexity of forest and scrubland management developed

by the Iron Age communities of northwest Iberia has also been attested by the

identification of silvicultural practices such as Corylus coppicing to obtain raw

materials for wattle-hurdling or basketry (Martín-Seijo and Carballo 2010) and

Quercus suber bark harvesting (Martín-Seijo 2013).

Plant-based manufactures (several planks, a hook-like piece and a fragment of

cork) were identified within the hearth (SU17) and were probably burned as

firewood. Although the identification of crafted items intentionally burned has

been previously recorded at other Iron Age sites, such as Castrolandín (Martín-

Seijo 2008) or Frijão (Martín-Seijo et al. 2015), it seems that the last fire in Nabás

was lit and fuelled using several plant-based implements and items that remained

inside the round-house. Evidence of planks is not common in Iron Age contexts

and those found at Nabás provide information about wood-working: 1) Quercus

deciduous and evergreen were selected as raw material for crafting planks; and 2)

they were obtained by radial or tangential splitting of the trunk or branch. The

hook-like piece looks like another wooden object found at Coto do Mosteiro
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(Carballiño, Ourense), which was also made of deciduous Quercus wood (Martín-

Seijo and Carrión 2012) and was interpreted as an agricultural implement, but a

different use cannot be discounted. Finally, the cork could be interpreted as part of

a container or it could even have been used for its insulation and water-proofing

qualities in the roof, as fragments of cork have been also identified in SU12 and

SU18. The use of cork as an insulation material for storage facilities has been

noted at other Iron Age sites (e.g. Tereso et al. 2013b) and its use was

ethnographically attested at the top of [on top of?] thatched roofs (Veiga de

Oliveira et al. 1994).

In the case of Nabás, the identification of wood probably related to roof building

and thatching material deepens our understanding of round-house construction

during the Iron Age, increasing the information obtained previously from other

sites, such as Penices (Figueiral 1995; Queiroga 2015) and Alto do Castro (Cobas

and Parcero 2006; Martín-Seijo 2013). Most of the taxa identified at Nabás are

coincident with those identified at the hut of Penices, such as deciduous and

evergreen Quercus, Fabaceae, Alnus, Corylus, Rosaceae/Maloideae and cork

(Figueiral 1995). In the case of Nabás, based on the percentages (Tables 2 and 3)

and tree-ring curvature (Fig. 6), both deciduous and evergreen Quercus were

probably used as structural timbers of the roof. The presence of twigs and

fragments with strong tree-ring curvatures (Fig. 6) in Fabaceae, Corylus avellana

and deciduous Quercus sp. would suggest that they formed part of a hurdle or

perhaps represent the remains of the thatching material. This interpretation is also

supported by the identification of Phragmites/Arundo associated with them - the

first time this taxon has been identified in an Iron Age context of northwest Iberia.

Phragmites sp. and Arundo sp. are perennial grasses of the Gramineae genera that

grow in wetlands (López 2006), with the former widely used for thatching

throughout Europe (Menéndez 2008) and it has been identified as associated with

a roof structure affected by a fire event in southern France (Buxó et al. 1996). In

the case of Nabás, the main thatching material was probably a mixture of

Fabaceae branches and leaves and Phragmites/Arundo stems. The use of

Fabaceae, including the genera Cytisus sp., Genista sp., Adenocarpus sp. and Ulex

sp., as thatching material has been attested in ethnographic studies of Northwest

Iberia (e.g. Veiga de Oliveira et al. 1994; Varela and Fernández 2004; Menéndez

2008). Although no evidence for the use of cereal straw and even weeds for
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thatching have been identified in this context, the absence of these plants, and

even other parasitic plants that usually colonise this kind of thatched roof

(Menéndez 2008), could be related to the sampling bias introduced by the

recovery method.

Evidence of the use of other plants during the occupation stage of Nabás could be

also traced by pollen analyses. The two uppermost pollen samples were coincident

with the paved floor and could be associated with the house at the time of use

(Fig. 10), their results being different to samples located below (ESM B). These

differences could be related to the confined space created by the presence of the

wall and the roof. This probably conditioned the pollen input inside the round-

house so that it was probably anthropic and related to the introduction of plants

inside the house and not atmospherically induced. For instance, the high values of

Ericaceae pollen in these samples contrasting with the absence of its macro-

remains could suggest that the presence of this plant or its inflorescences could

result from its use inside the house or near the entrance.

Chaîne-opératoire of the crop processing

Only two cultivated species were identified in the carpological assemblage: barley

and foxtail millet. The absence of weeds in the carpological samples could be

related to plucking the ears of foxtail millet by hand, thus avoiding the presence of

weeds during processing (Moreno-Larrazabal et al. 2015). However, it cannot be

discounted that this gap could be a bias introduced by the recovery method.

Leaving aside this methodological issue, the low richness identified in the

assemblage could be connected to the chaîne-opératoire stage of these seeds.

They could be classified as belonging to the storage stage of the sequence, based

on the outcomes of the ethnobotanical study developed by Moreno-Larrazabal et

al. (2015) – a hypothesis supported by the preservation of aggregate carpological

remains, consisting of seeds and other plant parts of Setaria italica, that appear to

have been burnt inside an organic wrap or container. The presence of stem

fragments and inflorescences in Nabás show that seeds were winnowed or rudely

sieved, but no fine sieving was performed (cf. Moreno-Larrazabal et al. 2015).

The ultimate use of these seeds is difficult to determine, but there are several

possibilities which are paralleled in some ethnographic studies (i.e. Moreno-

Larrazabal et al. 2015): 1) short-term storage related to the processing of the crop
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(pounding or milling) within the domestic space for human consumption; 2)

storage of seeds for use in the next planting season; and 3) storage for later

consumption.

The short list of crops contrasts with the high taxonomic richness identified in

other hillforts from this geographical area (e.g. Tereso et al. 2013 [a, b or both?]),

where Hordeum vulgare is a widespread and well-known cereal (Tereso et al.

2013b, 2016) and Setaria italica assemblages imply an interesting starting point

for disentangling farming scenarios of millet cultivation in northwest Iberia.

Broomcorn (Panicum miliaceum) and foxtail millet have been recorded in

archaeological contexts in Iberia dating from the mid-second to first millennium

BC. During the Iron Age, foxtail millet was most common in the east and north of

Iberia, whilst broomcorn millet predominated in the northwest. This geographical

difference is more pronounced in the northwest, where Setaria italica has only

been identified in a few Iron Age sites, whereas broomcorn millet has been

recorded even in Bronze Age contexts (Tereso et al. 2016). Recently, foxtail

millet assemblages have been found in contexts dating to the early first century

AD in northwest Iberia (e.g. Tereso et al. 2013a). Although the biography of

Setaria cultivation is complex and further analyses are needed, radiocarbon dates

from Nabás (Table 1) and other hillforts (Teira 2019) suggest that Setaria italica

was cultivated in this geographical area at least as early as the Iron Age.

The end of the round-house lifecycle

What was the cause of the high quantity of charcoal recovered inside the round-

house of Nabás? The existence of a fire event could be supported by both

archaeobotanical and archaeological data: (1) the presence and good preservation

of carbonised crafted wood; (2) the size of the charcoal fragments; (3) the absence

of fragments without rounded corners; and (4) the absence of intermediate

deposits between those deposits with the highest quantity of charcoal and the

collapsed wall. The carbonised remains identified inside the round-house were

probably elements of the collapsed structure, including thatching materials, the

wooden framework and wickerwork structures, different kind of crafted objects

and grains. The collapse of the structure probably occurred during the fire or

shortly afterwards.
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Alterations related to the combustion process were identified in all the

stratigraphic units, but differences between them were observed. The presence of

vitrification of the tissues is higher in SU12 than in the others, whilst radial cracks

are present in higher percentages in charcoal recovered from SU17. These

differences have been also attested in the carpological remains. Differences in the

state of preservation of Setaria italica inflorescences between crusts and single

grains could be related to irregular burning conditions (Walsh 2017). Evidence of

woodborers and fungi was identified in all the stratigraphic units, but the

percentage of charcoal affected by xylophagous insects reached 12% of the

sample in SU18. The presence of hyphae filaments was higher in charcoal

recovered from SU12. The presence of both wood-rotting fungi and wood-boring

animals is related to their symbiosis, with fungal attack already in progress when

the wood-borers arrived (Hickin 1963). Wood used for building settlements and

houses is usually affected by fungi and xylophagous insects, such as coleoptera

belonging to the Ptinidae, Cerambycidae and Bostrichidae families (Fohrer et al.

2017). The presence of decayed wood would also support the hypothesis of

charcoal being related to the roofing and thatching structure and even to the

presence of other kinds of wooden objects inside the round-house.

The hypothesis that the house was deliberately set on fire is based on multiple

archaeological and archaeobotanical evidences. The scarcity of pottery and other

objects inside the house when the fire started could be related to the deliberate

removal of all household goods as part of a planned house abandonment. The

burning of planks and a tool as the main firewood within the hearth is an unusual

practice, which has not been documented in other Iron Age houses of the area.

The presence of a cobble in the centre of the wood burnt in the hearth, as well as

the presence of grains in this feature and its immediate surroundings, could be

considered to be intentional deposits. Of special interest is the presence of the

Setaria italica crust within the hearth, which could be indicative of burning grains

inside an organic wrap or container – this act of burning grains intentionally has

no practical purpose because it destroys it as a food source as well as the seed for

the following harvest (Williams 2003).

The transformative power of fire was probably used in Nabás as a way of ending

the lifecycle of this round-house, marking the abandonment of the entire

settlement, as similar evidence of deliberate burning was recorded at other



21

structures in this site. The houses were not occupied after this burning episode,

which symbolizes the end of the occupation phase. In Nabás, at a given time and

for an unknown reason the community that inhabited this site decided to

undertake a planned abandonment and destruction of the settlement, whether by

their own choice or forced by others. Though there are no references to this kind

of behaviour in other Iron Age sites in northwest Iberia, an episode of

intentionally destroying objects, including crafted wood, and food has been also

identified in Frijão in a feasting context (Tereso and Silva 2014; Martín-Seijo et

al. 2015), and similar abandonment practices have been proposed in Iron Age

round-houses in other geographical areas (Williams 2003; Webley 2007).

Conclusions

Statistical analyses of the charcoal samples recovered at Nabás support the

tandem approach of handpicked and bulk samples in contexts affected by fire

events (ESM A). This strategy for recovery increases the possibilities of

identifying wooden objects and minimises the overrepresentation of taxa as a

result of the fragmentation of larger pieces of charcoal. Whilst differences

between handpicked and bulk samples are only dependant on the number of

fragments analysed per sample, when more than 99 fragments are analysed no

differences are observed. The exhaustive description of taphonomic and

dendrological attributes in each taxonomically identified charcoal fragment also

provides useful information to interpret and reconstruct formation processes of the

archaeobotanical assemblages and even to understand the processes that impacted

upon the archaeological dwellings.

The archaeological and archaeobotanical data indicate that the round-house of

Nabás was destroyed during a fire event that marked the end of its lifecycle and

the occupation of the site in a planned act of abandonment and destruction. The

distribution of charcoal and the short taxonomic list identified, as well as the

taphonomical and dendrological attributes recorded, indicate that most of charcoal

recovered belonged to building and thatching material. Deciduous and evergreen

Quercus were the preferred taxa for making wooden planks and implements, and

for building; other taxa related to roofing and thatching were Fabaceae, Corylus

avellana, Alnus sp., Rosaceae/Maloideae, Betula sp., Salix/Populus, Frangula

alnus and Phragmites/Arundo. The data provided by pollen and charcoal samples
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also indicate that wood gathering probably took place in the environs of the site,

where small stands or some specimens of Castanea and Juglans were present in

an indeterminate period prior to the construction of the round-house. The pollen

identified in the occupation floor could provide evidence of the use of different

plants, including trees, shrubs and herbaceous plants, during its period of use.

Among the preserved taxa, Ericaceae seems to have had a relevant presence inside

the structure not linked to firewood use. The Iron Age communities that inhabited

Nabás developed a diversified exploitation of local resources that involved the

exploitation of mixed oak forests with thermophilous taxa, scrublands and riverine

forests and wetlands, and silvicultural practices such as coppicing. The

identification of the storage of Setaria italica seeds inside the round-house and the

radiocarbon dates obtained in Nabás and Castrolandín suggest its cultivation in

northwest Iberia since at least as early as the Iron Age.
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Figure legends

Fig. 1 Location of Nabás in northwest Iberia and other sites cited in the text: 1) Castrovite, 2)

Neixón Grande, 3) Castrolandín, 4) Alto do Castro, 5) Castrelín, 6) Coto do Mosteiro, 7) As Laias,

8) Frijão, 9) As Ermidas and 10) Penices

Fig. 2 Samples: a) Intra-scale [Plan of round-house showing?] distribution of bulk and handpicked

samples; b) Pollen column sample in the sedimentary profile of Structure 01 and c) Cross section

of the round-house, with the indication of the SU cited in the text and the location of the pollen

sample

Fig. 3 Cross sections of Alnus sp. (a, b), Corylus avellana (c, d), Ulmus sp. (e, f) and

Phragmites/Arundo (g, h)

Fig. 4 Alterations identified: (a) narrow rings in deciduous Quercus sp.; (b) scar in evergreen

Quercus sp.; (c) wood-borer gallery and (d) radial cracks in Fabaceae

Fig. 5 Percentages of alterations related to the combustion process, comparison between SU12,

SU18 and SU17

Fig. 6 Tree-ring curvature: W: weak; W-M: weak-moderate; M: moderate; M-S: moderate-strong;

S: strong; I: indeterminate

Fig. 7 Size of charcoal fragments in SU12 (B: bulk samples, H: handpicked samples)

Fig. 8 a) Drawing of the woodcrafts [wooden artefacts?] recovered within the hearth during the

excavation process of this feature, in the centre of the feature coloured in grey a rubified cobble

and clay blocks in orange; b and c) photographs of the woodcrafts [wooden artefacts?] during

different stages of the excavation process

Fig. 9 Setaria italica seed (a), aggregated (b), vegetal structure (c) and stem (d)

Fig. 10 Percentage pollen diagram, at the left it is indicated the code of the samples (author:

Andrés Currás)

Fig. 11 Percentage presence of taxa across the different samples analysed in this paper

Table 1 14C dates calibrated using Oxcal 4.2 (curve IntCal 13) (Reimer et al. 2013)

Table 2 Charcoal identification of water sieved samples (S: sub-sampled)

Table 3 Charcoal identification of handpicked samples (C: complete; S: sub-sampled)

Table 4 Plant part morphologically identified (TW: twig, ST: stem; KN: knot, BA: bark)

Table 5 Complete diameters of twigs and stems

Table 6 Description of carbonised woodcrafts [wooden artefacts?]

Table 7 Carpological identification of samples recovered by WS: water sieving, WO: wash-over

sieving and HP: handpicking



Fig. 1 Location of Nabás in northwest Iberia and other sites cited in the text: 1) Castrovite, 2) Neixón
Grande, 3) Castrolandín, 4) Alto do Castro, 5) Castrelín, 6) Coto do Mosteiro, 7) As Laias, 8) Frijão, 9)
As Ermidas and 10) Penices.
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Fig. 2 Samples: a) Intra-scale distribution of bulk and handpicked samples, b) pollen column sample in the sedimentary profile of Structure 01 and c) cross section of the
roundhouse, with the indication of the SU cited in the text and the location of the pollen sample.
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Fig. 3 Cross sections of Alnus sp. (a, b), Corylus avellana (c, d), Ulmus sp. (e, f) and Phragmites/Arundo
(g, h).
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Fig. 4 Alterations identified: narrow rings in Quercus sp. deciduous (a), scar in Quercus sp. evergreen (b),
wood-borer gallery (c) and radial cracks (d) in Fabaceae.



Fig. 5 Percentages of alterations related to the combustion process, comparison between SU12, SU18 and
SU17.
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Fig. 6 Tree-ring curvature: W: weak; W-M: weak-moderate; M: moderate; M-S: moderate-strong; S:
strong; I: indeterminate.
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Fig. 7 Size of charcoal fragments in SU12 (B: bulk samples, H: handpicked samples).
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Fig. 8 a) Drawing of the woodcrafts recovered within the hearth during the excavation process of this
feature, in the centre of the feature coloured in grey a rubified cobble and clay blocks in orange; b and c)
photographs of the woodcrafts during different stages of the excavation process.
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Fig. 9 Setaria italica seed (a), aggregated (b), vegetal structure (c) and stem (d).



Fig. 10 Percentual pollen diagram, at the left it is indicated the code of the samples (author: Andrés Currás).



Fig. 11 Percentage of taxa presence across the different samples analysed in this paper.



Stratigraphic
Unit

Conventional
radiocarbon age

2 Sigma calibrated
result (95.4% prob.)

Laboratory
reference

Material

017 2080±25 BP 176-41 cal. BC CNA-1080 Seed
055 2041±28 BP 162 cal. BC-25 cal. AD CSIC-2081 Charcoal

Table 1. 14C dates calibrated using Oxcal 4.2 (curve IntCal 13) (Reimer et al. 2013).



SU Code Recovery method Type of processing Litres Macro-remains Sampling
12 02 Handpicked sample - - Charcoal Complete

03 Bulk sample Water sieved 10 Charcoal/Seeds Sub-sampled
04 Handpicked sample - - Charcoal Complete
05 Handpicked sample - - Charcoal Complete
07 Bulk sample Water sieved 30 Charcoal/Seeds Sub-sampled
08 Handpicked sample - - Charcoal Complete
09 Handpicked sample - - Charcoal Complete
10 Handpicked sample - - Charcoal Complete
11 Handpicked sample - - Charcoal Complete
12 Handpicked sample - - Charcoal Complete
13 Handpicked sample - - Charcoal Complete
14 Handpicked sample - - Charcoal Complete
15 Handpicked sample - - Charcoal Complete
16 Handpicked sample - - Charcoal Sub-sampled
17 Handpicked sample - - Charcoal Complete
18 Handpicked sample - - Charcoal Sub-sampled

17 01 Handpicked sample - - Charcoal Complete
20 Handpicked sample - - Charcoal Complete
21 Handpicked sample - - Charcoal Complete
26 Bulk sample Water sieved 35 Charcoal/Seeds Sub-sampled
28 Handpicked sample - - Seeds Sub-sampled
29 Bulk sample Wash-over 0.48 Charcoal/Seeds Sub-sampled
33 Handpicked sample - - Charcoal Complete
34 Handpicked sample - - Charcoal Complete

18 23 Handpicked sample - - Charcoal Sub-sampled
24 Bulk sample Water sieved 20 Charcoal/Seeds Sub-sampled

Table 2. Samples analysed: information of provenance, recovery method, type of processing, macro-remains recovered and sampling during analysis.



Code Depth (cm.)
01 0-2.5
02 2.5-7.5
03 7.5-13
04 13-18
05 18-23
06 23-26
07 26-28.5
08 28.5-34
09 34-38.5
10 38.5-43
11 43-47
12 47-50

Table 3. Code and depth of the pollen samples.



Stratigraphic unit 12 18 17
Sample code 03 07 24 26

Sampling S S S S
Quercus sp. deciduous 69 102 77 59
Quercus sp. evergreen 25 6 10
Quercus suber (cork) 1 2 5
Quercus sp. 1 8
Corylus avellana 6 4 9
Fabaceae 3 10 11 17
Phragmites/Arundo 1
Alnus sp. 1
Betula sp. 1
Salix/Populus 2
TOTAL 106 124 100 100

Table 4. Charcoal identification of water sieved samples (S: sub-sampled).



Stratigraphic unit 12 18 17
Sample code 02 04 05 08 09 10 11 12 13 14 15 16 17 18 23 01 20 21 33 34
Sampling C C C C C C C C C C C S C S S C C C C C
Quercus sp. deciduous 36 43 1 36 66 55 4 32 56 70 17 54 48 85 67 4 1 1 19 1
Quercus sp. evergreen 16 4 2 26 16 93 3 3 4 4 3
Quercus suber (cork) 3
Quercus sp. 12 6 1
Fabaceae 4 6 1 3 1 2 2 13 27 87 62 8 15 8
Corylus avellana 2 2 8 2 5 8 10 7 11 14
Rosaceae/Maloideae 5
Phragmites/Arundo 3
Alnus sp. 1
Ulmus sp. 2
Frangula alnus 3 1
TOTAL 54 51 1 45 107 66 21 129 61 99 53 158 120 116 100 4 1 1 27 1

Table 5. Charcoal identification of handpicked samples (C: complete; S: sub-sampled).



Stratigraphic unit 12 17
Taxa/Plant part TW ST KN BA TW ST KN BA

Fabaceae 33 14
Corylus avellana 24 1
Quercus sp. deciduous 5 2
Alnus sp. 1
Quercus sp. 1
Phragmites/Arundo 4
Quercus suber 6 5

Table 6. Plant part morphologically identified (TW: twig, ST: stem; KN: knot, BA: bark).



Stratigraphic unit SU12 SU17
Taxa/Diameter (cm.) 0.4-0.9 1-1.9 2-2.9 0.4-0.9 1-1.9 2-2.9

Fabaceae 4 13 2 4 2
Corylus avellana 4 9 1
Quercus sp. deciduous 1
Phragmites/Arundo 3

Table 7. Complete diameters of twigs and stems.



Sample
Piece

N.
SU

General
description

Category Taxa
Plant
part

Support
extraction

22 3894 17 Plank Object Quercus sp. deciduous Trunk N
27 3895 17 Container? Object Quercus suber Cork F
33 3893 17 Plank Object Quercus sp. deciduous Trunk P

3902 17 Plank Object Quercus sp. deciduous Trunk N
3903 17 Plank Object Quercus sp. deciduous Trunk N
3906 17 Plank Object Quercus sp. deciduous Trunk N
3904 17 Plank Object Quercus sp. evergreen Trunk P
3905 17 Plank Object Quercus sp. evergreen Trunk N
3892 17 Hook? Object Quercus sp. deciduous Twig E

Table 8. Description of carbonised woodcrafts.



Stratigraphic unit 12 18 17
Sample code 3 7 24 26 28 29

Recovery method WS WS WS WS HP WO
Individuals /Weight (g.) I W I W I W I W I W I W
Setaria italica 4 0.009 30 0.469 6 0.014 94 3.141 170,464 181.172 14,559 16,716
Hordeum vulgare 1 0.011
TOTAL 4 0.009 31 0.480 6 0.014 94 3.141 170,464 181.172 14,559 16.716

Table 9. Carpological identification of samples recovered by WS: water sieving, WO: wash-over sieving and HP: handpicking.



ESM 1.
Results of the Statistical Analysis of Charcoal Samples

The richness analysis of the different samples shows how Sample 03 (7 taxa) and Samples 07, 14
and 18 (6 taxa) provided the highest taxonomic variability (ESM 2). For their part, Shannon’s and
Simpson’s diversity indices point respectively to Samples 26 and 15 as those most diverse.
Although richness, Shannon’s and Simpson’s are highly correlated with the sample size
(coefficients of 0.87, 0.81 and 0.76, respectively), none of them identifies the largest sample
(Sample 16) as the most diverse. Regarding the Pielou’s evenness index, it suggests that Samples
33, 15 and 26 are those in which the taxa are more evenly distributed, while Sample 03, which
had the highest number of taxa (n=7), shows a relatively modest evenness index, probably due
to the marked predominance of Quercus sp. over the other taxa (Fig. 11).

Figure available in ESM 5 is the graphical expression of the variability detected in the samples.
This figure displays the relationship between Shannon’s diversity index and Pielou’s J evenness
index, classifying the different samples according to their size (more or less than 100 fragments)
and recovery method (bulk sample versus handpicked sample). The higher presence of smaller
samples on the left side of the vertical line that marks the median reflects the aforementioned
strong correlation between Shannon’s index and sample size. There are, however, some
exceptions to this behaviour, such as Sample 15, Sample 14 and, to a lesser extent, Sample 02,
which show a relatively high Shannon’s entropy despite their smaller size. Meanwhile, and
although three of the four bulk samples are located in the lower half of the y axis defined by the
median, the Pielou’s index does not show a clear dependence upon either sample size or
recovery method.

These results suggest that size, and not recovery method, is the main reason behind the
differences between the samples analysed in this paper. In fact, if the differences between bulk
and handpicked samples regarding the different taxa are checked (ESM 3), it shows how, when
comparing the complete samples (including the smaller ones), the Mann-Whitney-Wilcoxon test
shows the existence of significant differences both at a global level and in specific taxa such as
Fabaceae, Quercus sp. deciduous and Quercus sp. evergreen. However, when only the larger
samples (≥ 99 fragments) are taken into account, the differences disappear. Something similar
happens when exploring the statistical differences between the diversity indices of bulk and
handpicked samples (ESM 4). Again, richness shows statistically significant differences when
comparing the complete samples, but not when analysing only the larger samples.

Taking into consideration the apparent impact that size seems to have had on taxa richness, we
decided to explore this relationship in more depth to see if size was the only cause behind the
variability of the samples. Different linear and nonlinear models (linear, logarithmic, asymptotic,
etc.) were compared against the actual distribution of our data, and the asymptotic regression
model was selected due its lower deviance and due to the fact that the curve fitted the
distribution relatively well (ESM 6, red dash line). A Monte-Carlo prediction/confidence interval
was created for this model using the data of 100,000 simulations (ESM 6, grey smoothed area).
The model shows how the taxa richness in many of our samples (especially the smaller ones) is
similar to that expected in collections of the same size. However, there are other samples that
show a theoretical higher or lower richness than the one predicted by the model. Thus, Samples
03, 07, 14 or 18 show a theoretical higher richness, while Samples 10, 12, 13 or 17 (among
others) contain less taxa than expected.



A second approach implied the calculation of rarefaction curves and their 95% confidence
interval for our samples. The results (ESM 7) suggest a different scenario than the previous
model, with all the samples, except Sample 03, showing a lower richness than that predicted by
the rarefaction curve (red dash line). However, the 95% confidence interval suggests that the
taxa richness of most of our samples is in relatively good agreement with that expected for sets
of the same size, with the exception of, among others, Samples 02, 10, 12, 13 or 17, the richness
of which is lower than predicted.



ESM 2.
Characteristics of the charcoal samples considered in this paper

Sample Recovery method Fragments Richness Shannon Simpson Pielou
01 Handpicked sample 4 1 0 0 0
02 Handpicked sample 54 3 0.75279153 0.46639232 0.68522038
03 Bulk sample 106 7 1.01559345 0.51637593 0.52191179
04 Handpicked sample 51 3 0.54315975 0.27681661 0.49440531
05 Handpicked sample 1 1 0 0 0
07 Bulk sample 124 6 0.68483879 0.31230489 0.3822158
08 Handpicked sample 45 4 0.67013954 0.33975309 0.48340349
09 Handpicked sample 107 5 1.00523167 0.5474714 0.62458555
10 Handpicked sample 66 3 0.54821998 0.28879706 0.49901133
11 Handpicked sample 21 3 0.66801782 0.38095238 0.60805602
12 Handpicked sample 129 4 0.71091403 0.4182441 0.51281607
13 Handpicked sample 61 3 0.33871278 0.15372212 0.30830966
14 Handpicked sample 99 6 1.02516974 0.47586981 0.57215812
15 Handpicked sample 53 4 1.06863617 0.61445354 0.77085805
16 Handpicked sample 158 5 1.03850636 0.57498798 0.64526028
17 Handpicked sample 120 4 0.96568184 0.56902778 0.6965922
18 Handpicked sample 116 6 0.97497152 0.44515458 0.54414197
20 Handpicked sample 1 1 0 0 0
21 Handpicked sample 1 1 0 0 0
23 Handpicked sample 100 5 0.97939221 0.508 0.60853059
24 Bulk sample 100 5 0.81985125 0.3894 0.50940222
26 Bulk sample 100 5 1.20929621 0.6024 0.75137798
33 Handpicked sample 27 2 0.60769342 0.4170096 0.87671629
34 Handpicked sample 1 1 0 0 0



ESM 3.
Results of the Mann-Whitney-Wilcoxon test applied to the complete samples and
only to those samples larger than 99 fragments in order to detect differences in taxa
composition according to the method used during the recovery (bulk versus
handpicked).  * Statistically significant at a 95% level.

Taxa Complete Samples Reduced (≥99)
MWW P-VALUE MWW P-VALUE

TOTAL 40000 0.000001* 9000 0.06
Alnus sp. 300 1 70 0.4
Betula sp. 300 0.3 70 0.4
Corylus avellana 200 0.3 40 0.1
Fabaceae 200 0.007* 40 0.2
Frangula alnus 200 0.2 60 0.4
Phragmites / Arundo 300 1 60 1
Quercus sp. 300 0.6 50 0.6
Quercus sp. deciduous 100 0.0005* 50 0.5
Quercus sp. evergreen 200 0.02* 50 0.3
Quercus suber 300 0.3 70 0.3
Rosaceae / Maloideae 300 0.3 60 0.4
Salix / Populus 300 0.3 70 0.4
Ulmus sp. 300 0.3 60 0.4



ESM 4.
Results of the Mann-Whitney-Wilcoxon and t-student tests applied to the complete
samples and only to those samples larger than 99 fragments in order to detect
differences in taxa diversity according to the method used during the recovery (bulk
versus handpicked).  * Statistically significant at a 95% level.

Complete sample Reduced (≥99)
MWW / t p-value MWW / t p-value

Richness 4 (t) 0.04* 1 (t) 0.2
Shannon 60 0.1 -0.2 (t) 0.8
Simpson 50 0.3 -0.7 (t) 0.5
Pielou 20 0.5 -0.7 (t) 0.5



ESM 5.
Shannon’s diversity index and Pielou’s J evenness index of the samples considered in
this paper, according to their recovery method and size (number of fragments)



ESM 6.
Asymptotic regression model of expected richness according to sample size. The
smooth area is a Monte-Carlo prediction/confidence interval created using the data
obtained in 100k simulations



ESM 7.
Rarefaction curve and 95% confidence interval of the expected richness according to
sample size



ESM 8.
Discussion of taphonomical aspects related to pollen samples

Charcoal and pollen analyses provide complementary information about past vegetation,
although we must always proceed with caution when interpreting landscape evolution as
indicated by pollen percentages recovered from archaeological sediment. In contrast to the
records preserved in natural deposits such as wetlands or lakes, pollen input in such a context
may result either from regional vegetation change or local on-site manipulation of plants by
humans (Fægri and Iversen 1989). In addition, the pollen record was recovered from a
sedimentary deposit that was placed on the natural surface to create a level foundation for the
paved floor of the roundhouse. This sediment was probably gathered in the surroundings, and
it was transported and deposited inside the structure, a feature which adds some chronological
uncertainty regarding pollen deposition, because differences between the pollen content of the
samples could be related to different areas of soil procurement or even to an inverse
stratigraphy. Despite this limitation directly related to the formation process of this deposit, it
is interesting to note that this profile was sealed when the roundhouse was built.

Samples 12 to 8 indicate that the provenance of these sediments was likely from a forested
landscape dominated by deciduous oak and other mesophilous trees with low values of
Poaceae. Heath shrub, as suggested by the occurrence of Ericaceae and Cistaceae is attested but
its presence is not relevant when compared to other taxa. The presence of crops in the area
where these sediments were gathered may be suggested by pollen found in sample 11, but due
to its low occurrence within the wider assemblage, this should only be considered a hypothesis
at present.

Samples 9 and 8 show a lower proportion of oak pollen coeval with the occurrence of
nitrophylous and heliophilous pollen taxa such as Asteroideae, Cichorioideae and Papaver,
which suggests human activity and some degree of land use. The lower representation of forest
species in both samples could be explained by a different provenance of the sediment, for
instance, from an area where herbaceous vegetation was widespread. Although the latter
cannot be fully discounted, the formation of this archaeological deposit could have taken place
under a new context, for instance, more intensive land use.

The samples 7 to 3 suggest their provenance from a landscape with a lower proportion of oak,
a higher abundance of grasslands and the occurrence of mesophilous vegetation, such as
hazelnut and Populus. The higher presence of heliophilous vegetation, such as Asphodelus,
Brassicaceae and Apiaceae, supply further evidence of an open landscape, supported also by the
higher proportion of nitrophilous plants growing in perturbed soils, as indicated by Asteroideae,
Cichorioideae, Plantago lanceaolata and Rumex.

The presence of coprophilous fungal spores in samples 10, 9 and 7 could provide some evidence
of grazing activity in the area where this sediment was collected or of the presence of local
fauna. Nevertheless, such a minor occurrence prevents the corroboration of herding activities
in a more consistent manner. A rather similar conclusion can be obtained regarding the
relevance of crops around the area. Considering that cereal pollen production is scarce and low
dispersing (Vuorela 1973; Hall 1988), its occurrence in samples 11 and 3 may attest the local
presence of cereals near the sediment.



The presence of Castanea and Juglans in the pollen assemblage could be indicative of small
local stands or at least some specimens of these trees in the environs of Nabás. Their pollen is
commonly included as an anthropogenic pollen indicator of human activity (Bottema and
Woldring 1990), although their occurrence can be interpreted as result of cultivation only in
the regions where refugia did not exist (López-Merino et al. 2010). The economic importance
of these trees is related to their edible fruits and timber (Mercuri et al. 2013). The exploitation
of Juglans wood has been attested in northwest Iberia since the Late Bronze Age (Figueiral
2000, 2001) and during the Iron Age: As Ermidas (Vila Nova de Famalicão) (Figueiral 1996),
Castrolandín (Cuntis, Pontevedra) (Martín-Seijo 2008a) and El Castrelín de San Juan de
Paluezas (Borrenes, León) (López-Merino et al. 2009, 2010, Reher et al. 2012). The presence of
Castanea wood is less frequent but was recorded at the site of Castro Grande de O Neixón
(Boiro, A Coruña) (Martín-Seijo 2008b).
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