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ERNESTINA BADAL', YOLANDA CARRION MARCO', JESUS F. JORDA?

CHARCOAL ANALYSIS AT THE SAN CHUIS HILL FORT

(ALLANDE, ASTURIAS, SPAIN)

1 Dpto. de Prehistoria i Arqueologia. Universitat de Valéncia. Avda. Blasco Ibafiez, 28 46010 Valencia, Spain. Ernestina.badal@uv.es,

Yolanda.carrion@uv.es

2 Dpto. de Prehistoria y Arqueologia. UNED. 28040 Madrid, Spain. jjorda@geo.uned.es

Summary: The archaeological site of the San Chuis hill fort (Allande, Asturias, Spain) is located in the central part of the western Cantabrian
Range. The site was occupied between 920 - 480 cal BC (2870 - 2430 cal BP) and 100 cal BC - 540 cal AD (2050 - 1410 cal BP). Repeated
and long-lasting occupation resulted in the overlapping of architectural structures from the first and second Iron Ages and the Roman Period.

The study of the wood charcoal remains from these structures allows us to distinguish two groups of wood remains. Those timbers used in the

construction of the buildings and those used as firewood.
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INTRODUCTION AND ARCHAEOLOGICAL
BACKGROUND

The San Chuis hill fort (Allande, Asturias, Spain)
is located in the western part of the Cantabrian Moun-
tains at an elevation of 780-800 m a.s.l. and 35 km
from the coast (Fig. 1). The site is situated between
the Eucolino and Submontano bioclimatic levels and
within the vegetation series of Quercus robur and
Quercus pyrenaica. Between 600 and 1200 m a.s.l.,
the average annual rainfall exceeds 1000mm and it is
here that Quercus pyrenaica woodland is found, in-

cluding Corylus avellana, Acer campestre, and Fraxi-

nus excelsior. In the clearings, various shrubs of the
Genista, Erica, Cytisus, etc. genera are also present
(Costa et al. 2005).

The hill fort was discovered in 1952 and excavated
by Professor Francisco Jorda Cerda during the 1960’s
and 1980’s, while over the last ten years excavations
have continued by one of the authors (Jorda 2009).
The sequence covers a long period of time from 920
to 480 cal BC (2870 - 2430 cal BP) and from 100
cal BC to 540 cal AD (2050 - 1410 cal BP) (Fig. 1).
The minimum span of this occupation is 1160 years.
The chronology of the settlement is finely defined by
nine radiocarbon dates (Jorda et al. 2002; Marin et al.
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2008). Three occupation phases were distinguished on
the basis of the dates, the stratigraphy, the overlapping
structures and the materials recovered. The two earli-
est phases are associated with indigenous populations
and the latest with the Roman reoccupation of the area.

The earliest settlement is located in the upper quar-
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ter of the hill fort, where the remains of a timber struc-
ture built over the rocky substrate was uncovered. The
structure, which was dated to between 890 and 530 cal
BC, contained burnt seeds and pottery of the first Iron
Age. The following occupation phase was character-
ized by the construction of circular stone structures in

Figure 1. Location and chronological
sequence of San Chuis hill fort.

WOOD AND CHARCOAL. EVIDENCE FOR HUMAN AND NATURAL HISTORY. SAGVNTVM EXTRA-13, 2012.



CHARCOAL ANALYSIS AT THE SAN CHUIS HILL FORT (ALLANDE, ASTURIAS, SPAIN)

both the upper and lower quarters of the fort, and was
dated between 710 and 130 cal BC. Associated with
these structures was pottery of the Second Iron Age
and remains associated with metallurgical activities.
The third occupation phase was dated to the Roman
period between 110 cal BC and 530 cal AD. It is char-
acterized by rectangular stone structures, densely built
in the upper quarter, either over the previous circular
ones or on new foundations. Pre-Roman pottery, Ter-
ra Sigillata Hispanica, tegulae, along with significant
quantities of Roman pottery and iron slag was found
in this settlement.

The recovery and analysis of wood charcoal sam-
ples from San Chuis is significant in the study of Astu-
rian hill forts. There are a small number of other pal-
aeoenvironmental analyses from archaeological sites
in the area, including La Campa Torres (Bux6 and
Echave 2001), Camoca, Moriyon and Olivar (Camino
1999). The new data from San Chuis will enrich our
knowledge of the past vegetation and use of timber in
these types of hill fort sites.

METHOD AND MATERIALS

The wood charcoal samples presented in this pa-
per were recovered during the excavations of the early
1980’s. The aim of their collection was to obtain ra-
diocarbon dates and sampling was therefore restricted
to those layers and structures that needed to be dated.
Part of the charred material recovered at that time was
processed for radiocarbon dating without previously
obtaining botanical identification of the wood char-
coal remains. The analysis of the rest of the material
is presented here, thirty years after its recovery dur-
ing excavation. For these reasons, the results of the
analysis relate only to certain parts of the site, and not
to systematic sampling of the whole excavated area.

Wood charcoal samples from the indigenous set-
tlement (level VI) were found at the bottom of circular
structures and in a waste pit that correspond to the ear-
liest occupation of the hill fort (UBAR-351: 2600+60
BP). The charred wood remains originate from the

clearing out of domestic hearths and they represent
firewood collection within the catchment of the site
(Table 1).

Wood charcoal samples from the Roman period
are scarce; with two found scattered in the Roman
occupation level IV and one in the collapse layer
of an observation tower (level IIIb — UNBAR-216:
2050+50 BP). This latter sample was of construction
timber from the tower, which was destroyed by fire
and eventually collapsed.

For the taxonomic identification of the specimens
we used a Nikon Optiphot-100 dark/bright field inci-
dent light microscope with 50-500x magnifications,
specialized plant anatomy bibliography and the refer-
ence collection of modern charred woods of the Labo-
ratory of the Dept. of Prehistory and Archaeology, Uni-
versity of Valencia, Spain.

Photography and detailed observation was carried out
using a Hitachi S-4100 Field Emission Scanning Electron
Microscope and the EMIP 3.0 (Electron Microscope Image
Processing) software at the Service for the Support to Ex-
perimental Research (SCSIE), Universitat de Valéncia.

Period Indigenous Roman

Level SC1,N VI SC3,NIV|SC 54, NIIl
Square c21,D21| C7 B7,E5 D4, D5
Taxa/Context Feature fill] Landfill | Occupation| Roof collapse
Corylus avellana 1 2 8
Erica sp. 1 107

cf. Erica sp. 9
Ficus carica 5
Fraxinussp. 7

Fabaceae 6 28
Pinus nigra-sylvestris 2

Quercussp. deciduous 22 1 1 90
Rosaceae 3

Salix sp. 1

Non-identifiable 1 5
Total 43 3 2 252

Table 1. Plant taxa identified at San Chuis.
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Figure 2. SEM photographies of some plant taxa identified at San Chuis.
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DATA AND RESULTS

The following taxa were identified in the indig-
enous and Roman levels. Quercus sp. deciduous type
(oak), Corylus avellana (hazel tree) and Fabaceae
(legume undershrubs). Pinus nigra and/or P. sylves-
tris (black-Scotts pine), Fraxinus cf. excelsior (ash),
Rosaceae (the rose family) and Salix sp. (willow) were
also identified in the indigenous level. Another two
taxa were present in the assemblage from the Roman
level, Erica sp. (heather), and Ficus carica (fig tree)
(Table 1; Fig. 2). The material studied can be differ-
entiated as firewood from domestic hearths, and con-

struction timber from the observation tower.

FIREWOOD

The charred firewood remains of the indigenous
settlement were collected from different fill layers.
The results were not quantified since only 42 frag-
ments belong to these levels. However, the flora re-
corded and the ecological requirements of the identi-
fied taxa reflect the natural vegetation that would have
been exploited for firewood. Quercus sp. deciduous
type woodland would have grown around the hill fort.
At present, Quercus robur expands from the Cantab-
rian cordillera to the costal lowlands while Quercus
pyrenaica grows at higher elevation, usually accom-
panied by Corylus avellana (Costa et al. 2005). Given
that San Chuis is located at the point of intersection
between these two species, we may suggest that mixed
deciduous oak woodland with an undestorey of Faba-
cea and Rosacea would have existed in the area. Riv-
erside vegetation is reflected in the presence of ash
and willow.

The conifers are represented by Pinus. Although
it has been impossible to distinguish the pine species,
it is almost certain that cryophilous types are present.
Thus, the wood charcoal from level VI may originate
from Pinus sylvestris or Pinus nigra. Both species
grow in the coldest bioclimatic zones of the Iberian

mountains. Pinus sylvestris is more cold-adapted and

humidity sensitive than P. nigra. Extended Pinus syl-
vestris forests exist in the Pyrenees and the mountains
of northern Iberia. P. nigra is restricted to the eastern
mountains from the Pyrenees to Andalucia and does
not reach Asturias.

During the Roman occupation some of the indig-
enous structures were reused (with the addition of
rectangular walls) and new ones were built. From the
habitation floors of these structures there are only two
wood charcoal fragments, documenting the presence
of Erica sp. and Quercus sp. deciduous type.

TIMBER

Level III corresponds to the collapse of walls and
stone structures of the 2™ century AD. The wood char-
coal associated with the observation tower of the Ro-
man period, dated to 2050+50 BP (UBAR-216) was
analyzed, provided evidence for the plant species used
for the construction of the walls and roof.

200 wood charcoal fragments were collected from
the remains of the roof while only 52 fragments be-
long to the collapsed walls. Erica sp., Fabaceae and
Quercus sp. deciduous type wood was selected for
the construction of the roof. Erica is the taxon mostly
used, followed by Quercus. For the construction of the
walls Corylus avellana, Erica sp., Ficus carica and
Quercus sp. deciduous type were used. In Figure 3 the
proportion of the different taxa used in the construc-
tion of the roof and walls is presented.

The morphology of the wood charcoal allows us
to distinguish two categories of wooden structural el-
ements. Large caliber trunks would have formed the
structure of the tower. Squared surfaces were present
in some charcoal samples but due to the high degree
of fragmentation it was difficult to count with preci-
sion the annual growth rings and estimate the mini-
mum age of the trees used. All the larger structural ele-
ments were identified as Quercus sp. deciduous. The
second category includes small diameter branches that
in many cases preserved bark. This allowed us to cal-
culate the diameter of the branches and to determine
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the caliber of those selected for the roof.

The diameter of 100 branches from the roof was
measured. The column charts in Figure 4 show the
percentages for each taxon, together with the distribu-
tion of the taxa in different diameter categories (<5;
5-10; 11-15 and >15 mm). Selection of Erica, Fa-
baceae and Quercus branches with diameters between
5 and 10 mm is indicated. However, the diameters of
Erica branches are more variable and this may be due
to the indiscriminate use of all the branches of plants
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Figure 3. Plant taxa identified in the construction debris of the Ro-
man tower at San Chuis.

of this genus since they are adequate for roofing mate-
rial.

Preservation of the bark on many branches al-
lowed us to estimate the cutting season. This informa-
tion was obtained by observing the characteristics of
the last annual growth ring in relation to the bark. The
presence of latewood in the last annual ring indicates
that the branch was cut during the least favorable sea-
son for plant growth, which is after the summer. When
earlywood starts to form this indicates that the cutting
season was in spring.

The growth of the last annual ring was observed in
41 branches. Figure 5 shows that the wood was pre-
dominantly cut when earlywood was forming during
the most favorable season for tree growth, the spring.
Only Corylus was cut when latewood was forming.
The branches of Fabaceae were all cut in the favorable
season as was also the case for Quercus with only one
exception (Fig. 5).

The work of Vitruvius provides evidence of the
high degree of knowledge concerning the different
mechanical qualities of wood in each season. When
rigid wood was required this had to be cut at the be-
ginning of the autumn while in spring the wood would
be more porous, fragile and flexible due to the pres-
ence of substances associated with the growth of new
leaves and fruit (Adam 1984: 91). Therefore, the cut-
ting season would have been adapted to the wood
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Figure 4. Proportions of various diameter branches of different taxa
used for the construction of the Roman tower roof.
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Figure 5. Felling season of the branches used for the construction of
the Roman tower roof.
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qualities required for different uses.

The sample from San Chuis, although small, indi-
cates that spring was the main cutting season and to
a lesser degree others. This would have been deliber-
ately geared to obtaining timbers of variable flexibility
or for storage, as construction requires planning and
early procurement of raw materials.

DISCUSSION

The results of the wood charcoal analyses from
the San Chuis hill fort have provided a snapshot of
the flora of Asturias during the Iron Age. They in-
clude woody plants used for fuel by the indigenous
population and the timber selected for the construc-
tion of the Roman observation tower. The results are
limited though, since the samples derive from early
archaeological work where systematic sampling was
not common. However, some interesting results have
been provided by the analysis of this small number of
wood charcoal samples.

The flora associated with the indigenous settle-
ment indicates that thermo-climatic characteristics
then were similar to those prevailing today in the study
area. The same plant taxa form the present woodlands
in the region although the signs of human impact on
the vegetation are more intense. The presence of Pinus
sylvestris and/or Pinus nigra indicates cooler condi-
tions.

The Alto de la Espina (Salas, Oviedo) peat bog
which is located at 650 m a.s.l. and close to the San
Chuis hill fort has provided a pollen diagram. The
wood charcoal results from the fort can be compared
with the palynological evidence in order to further
develop our regional understanding. According to the
pollen diagram the vegetation during the Iron Age
was dominated by deciduous Quercus sp. and Corylus
avellana. The most abundant undershrubs belonged
to Erica, Calluna and Cytisus (Lopez Merino 2009;
Carrion et al. 2012). According to Lépez Merino, evi-
dence for human impact on the vegetation can be seen
in the increase of matorral species, cereal pollen and

Plantago. The flora identified in the levels of the in-
digenous settlement at San Chuis is in line with the
pollen results. Moreover, at San Chuis we identified
specimens of Pinus sylvetris and/or P. nigra that could
have originated from the coldest parts of the region.

From the Roman occupation, only wood charcoal
remains from construction timber were available for
analysis. Therefore, it is not possible to make infer-
ences as to the natural vegetation of the area since the
material was intentionally selected for specific uses.
However, we may suggest that the timber used was
procured from the local woodland and this is support-
ed by the pollen data from Alto de la Espina, with veg-
etation characteristics similar to the previous period,
i.e. Quercus and Corylus avellana. The intensification
of mining activities during the Roman occupation can
be detected in the pollen record by the increase of Ce-
realia, Castanea sativa and Junglans (Lopez Merino
2009; Carrion et al. 2012).

The wood charcoal remains from the Roman lev-
els at San Chuis provide information about the tim-
bers used in the construction and the criteria for their
selection in relation to their function. For structural
elements used to support heavy loads, deciduous oak
(Quercus) lumber was selected. For roof coverings or
the wattle structure of walls, matorral species were
used since these provided twigs and branches of ad-
equate caliber that could be used without thinning. It
is for this reason that many branches preserve bark
while the majority are of a standard diameter (5-10
mm charred). Similar construction techniques were
documented at other sites such as O Castelo (As
Laias, Ourense) or Noville (Mugardos, Corufia) (Car-
rién 2005). In terms of cutting season, the results are
similar at all sites, with wood harvested all year long
although preferably towards spring.

Woodworking marks were not observed on the
timbers from the observation tower at San Chuis due
to the high degree of fragmentation of the charcoal.
The exception are the Quercus poles or beams, on
some of which intentional squaring was observed.
These timbers would have formed part of the wall or
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roof framework. The use of deciduous oak timber in
Roman architecture is documented in the Opus crati-
cium technique and the wattle. However, we do not
have enough evidence to suggest which of these tech-
niques would have been used in the tower.

The branches used for the wattle structure of the
walls or for the roof were not prepared in any way.
The majority preserve bark and probably only had a
transversal cut depending on the desired length. At
San Chuis most of the twigs were cut in spring while
at other sites there is no clear tendency towards one
season or another. Vitruvius writes “timber should
be felled between early autumn and the time when
Favonius begins to blow. For in spring all trees be-
come pregnant, and they are all employing their natu-
ral vigour in the production of leaves and of the fruits
that return every year. The requirements of that sea-
son render them empty and swollen and so they are
weak and feeble because of their looseness of texture.
(Vitr. 2.9). It is possible that there was some planning
concerning the provison of timber for woodworking
and carpentry. Wood would have been cut during the
year in order to season before being used for construc-
tion. However, the predominance of branches cut in
the spring may indicate that flexible and easy to bend
materials were needed for the wattle structure of walls
and roofs.

CONCLUSIONS

Analysis of the wood charcoal from the San Chuis
hill fort has suggested the following:

- A variety of species were used for firewood in
domestic hearths in the indigenous settlement, except
for Erica. Deciduous oak woodland around the site
would have included mountain pines, heather, legume
undershrub and some riverine taxa (ash and willow).

- For the construction of the Roman tower, heather
was mainly used as roofing material, with deciduous
oak timbers for the structure, along with some use of

Corylus avellana, Fabaceae and Ficus caria.

-The wood used in the construction shows mor-
phological characteristics which allow us to define
two types of timber use. Large oak beams and then
twigs or small diameter branches of various taxa, oak
included.

- Bark preservation on some twigs shows that the
wood used for the construction was mainly cut in the
most favorable season for growing and obtaining the
best mechanical qualities. However, a small percent-
age of wood collected during less favorable seasons
may suggest either that construction activities were
quite long-lasting, or that the collected wood was
stored for some time. Alternatively these character-
istics may reflect periodic maintenance of roofs and
walls.
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