QUANTIFICATION IN CHARCOAL ANALYSIS? YES, BUT NOT ALWAYS.
EXAMPLES FROM PROBLEMATIC PORTUGUESE SITES

CUANTIFICACION EN ANTRACOLOGIA, SI PERO NO. CASOS SINGULARES EN
YACIMIENTOS PORTUGUESES

1. Figueirall
1. Centre de Bio-Archéologie et d’Ecologie, UMR 5059, Institut de Botanique, Montpellier.

ABSTRACT

Palaeo-environmental reconstructions have been achieved in Western Europe, based on the
study of large numbers of archaeological charcoal. Absolute / relative frequencies of taxa are
translated into diagrams. Work carried out has shown that these reconstructions are only valid
when based on dispersed charcoal representing wood collection during a large time span.
However, quantification does not seem applicable to all cases, as shown by data obtained in sev-
eral Portuguese sites, namely S. Julido (Vila Verde) and Monte do Trigo (Idanha-a-Nova), where
the analysis of large numbers of dispersed charcoal does not equal maximum ecological informa-
tion. Interpretation must therefore favour presence / absence and ubiquity of taxa.
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RESUMEN

En Europa occidental, los datos paleoambientales mas significativos obtenidos por antracologia
se basan en la identificacion botanica de un amplio conjunto de carbones, a partir de los cuales se
cuantifican las frecuencias absolutas y relativas de los taxones que se representa en formas de
diagramas.

Los trabajos realizados han demostrado que los resultados ecoldgicamente fiables se obtienen
a partir de la identificacion de un nimero significativo de carbones que se encuentren dispersos
por los sedimentos y responda a un periodo de tiempo relativamente largo. No obstante, este
método de cuantificar no se puede aplicar a todos los yacimientos. Asi en los yacimientos por-
tugueses de S. Julido (Vila Verde) y Monte do Trigo (Idanha-a-Nova) se ha demostrado que el
analisis de un numero elevado de carbones dispersos no da la maxima informacion ecoldgica. En
estos casos, la interpretacion se debe basar sobretudo en presencia/ausencia y en la ubicuidad

de los taxones.

PALABRAS CLAVE: arqueologia, carbon, Portugal, cuantificacion, ‘distorsion’

INTRODUCTION

The study of archaeological charcoal is cur-
rently used to identify variations concerning plant
cover and availabity of wood resources through
time. The interpretation of data obtained so far is
carried out following two ways of approach (for
summary see Figueiral and Mosbrugger, 2000):
on one side, are those who consider that charcoal
data is heavily biased because of human behav-
iour and therefore, not suitable for quantification
(Willcox 1974; Smart and Hoffman, 1988); on the
other side, stand those who believe that provided
that specific requirements are met, charcoal is
highly suitable for quantification and for the study
of former environments (Badal and Heinz, 1991;
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Badal, et al. 1994; Chabal, 1997; Chabal, et al.
1999, and references cited therein). In order to
avoid sampling bias, exhaustive sieving / flotation
of sediments must be carried out. A thorough dis-
tinction concentrated / scattered material must be
effectuated and a large number of charcoal frag-
ments must be identified per stratigraphic
level/unit in order to obtain statistically significant
results. The distinction between dispersed and
concentrated material is crucial as interpretation
of data depends on it. In fact, available data show
that dispersed charcoal provides reliable
palaeoenvironmental information while concen-
trated charcoal is usually heavily biased by
human behaviour (Chabal, et al. 1999; Ntinou, et
al. 1999, among others).
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Quantification has been consistently used by
the author of this article in the study of charcoal
fragments from archaeological sites located in dif-
ferent European countries. The careful distinction
between concentrated and dispersed charcoal has
strengthened our knowledge of vegetation history
and our understanding of how human populations
have changed their surrounding landscape. In
some sites, where the taphonomic assignment of
material was doubtful, or where only a restricted
amount of material was available a “conciliation”
approach was followed, combining presence/
absence, ubiquity and quantification.

The study of 6 settlements (Late Bronze Age)
from the Beira Baixa region, plus another site
(Late Bronze Age / Iron Age) from the Minho
region (Fig. 1) alerted us to the need of a more
critical approach of some of the data obtained.

This manuscript aims at (1) presenting results
obtained and questions posed, (2) illustrating

Atlantic ocean

Fig. 1. Location of S. Julido in the Minho region (1) and of
the Beira Baixa region (2) where the other six sites are sit-
uated.
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some of the problems faced when dealing with
archaeological charcoal.

SITES UNDER STUDY AND THEIR ECO-
LOGICAL BACKGROUND

Castro de Sao Julido located near Vila Verde
(Minho, NW Portugal) occupies the summit of a low
hill, dominating the surrounding landscape.
According to the phyto-ecological map (Albuquer-
que, 1982) this area belongs to the ecological zone
Atlantic-Mediterranean/Atlantic, characterized by
a climacic vegetation composed of Castanea sativa
(Chestnut-tree), Pinus pinaster (cluster pine),
Pinus pinea (umbrella pine), Quercus robur (decid-
uous oak) and Quercus suber (Cork oak). More
recent and complex work (Costa, et al. 1999)
includes this area in: Region: Eurosiberian, Sub-
regian: Atlantic-Medioeuro-pean, Superprovince:
Atlantic, Province: Can-tabro-Atlantic, Superdis-
trict: Coastal Miniense. According to the authors
the potential climacic vegetation comprises meso-
and thermo-temperate oak groves belonging to the
Rusco aculeati-Quercetum roboris quercetosum
suberis. Extensive scrub vegetation is dominated
by endemic Cytisus and Ulex species.

At present, the site is actually surrounded
by cluster pines and eucalyptus, recently planted.
Quercus suber grows on the southern slope.
Scrub vegetation develops everywhere: Ulex,
Daphne, Cistaceae. Ferns (Pteridium aquilinum)
are particularly abundant. Agriculture is restricted
to the valley, especially grapes, olives, chestnuts
and corn.

The vegetation from the Beira Baixa region is
quite distinct. Further away from the ocean influ-
ence, this area is included in the Mediterranean
region, and presents thus Mediterranean-type
vegetation. Five of the sites studied (M. Frade,
Moreirinha, Alegrios, Monte do Trigo, Cachouca)
are included in the province Luso Extrema-
durence, Sector Toledano-Tagano, superdistrict
Cacerence, while the last site (Castelejo) further
north, is included in the province Carpetano-
Ibérico-Leonesa, superdistrict Altibeirense (Costa,
et al. 1999).

The first zone is characterized by a climax
vegetation belonging to the Pyro bourgaenae-
Querceto rotundifoliae, while the second area
is included in the Genisto falcatae-Quercetum
pyrenaicae. This climax vegetation has greatly
disappeared and replaced by scrub vegetation.
In the first zone we notice the presence of
legumes (Cytiso multiflori-Retametum sphaero-
carpae), Cistaceae (Genisto hirsutae-Cistetum
ladaniferi) and Quercus coccifera (Rhamno font-
gueri-Quercetum cocciferae. In the second zone
we have elements belonging to the Lavandulo
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sampaioanae-Cytisetum muiltiflori and heathers of
the Halimietum alyssoido-ocymoidis and Genistello
tridentatae-Ericetum aragonensis (Costa, et al.
1999).

MATERIAL STUDIED

Field work at S. Julidao (under de supervision
of A. Bettencourt, Univ. Minho) has allowed
the recovery a very large amount of charcoal.
Charcoal fragment were abundant in all contexts,
with relatively large dimensions (mostly 1-4mm)
and thus easily observable even during excava-
tion work.

The distinction concentrated/dispersed char-
coal was systematically effectuated. On the whole
3005 charcoal fragments were analysed.

Material studied from the sites of the Beira
Interior region (under the supervision of R. Vilaga,
Univ. Coimbra) was much less abundant than that
from S. Julido, as a result of a less systematic
sampling. This is particularly true concerning sites
Alegrios, Castelejo, Monte do Frade. However,
sampling at Moreirinha, Cachouga and Monte do
Trigo, was carried out more exhaustively, espe-
cially concerning archaeological level 02 from the
last settlement.

DISCUSSION OF THE PROBLEMATIC
RESULTS OBTAINED

Data from S. Julido have been published previ-
ously (Figueiral, 2000). Two main characteristics
are noticed (Table I): (1) the overwhelming

abundance of Fabaceae, (2) the lack of reliability
of the distinction concentrated/dispersed charcoal
effectuated during excavation work. In fact, as
seen in table I, the reliable distinction concen-
trated / dispersed is only achieved in the labora-
tory, during identification. Sampled labelled as
dispersed could reveal reduced taxonomic diversi-
ty, and present clear characteristics of a concen-
trated assemblage. Some taxonomic lists are
reduced to two taxa, always, Fabaceae and decid-
uous oak. Previous work in north-western Por-
tugal pinpointed the co-occurrence of Quercus
deciduous and Fabaceae, the two major vegeta-
tion elements, up at least the end of the roman
period. However, the very high frequencies of
Fabaceae at S. Julido are particularly surprising.
As a result two hypotheses may be considered:

» the environment around S. Julido was particu-
larly open, with a massive disappearance of
oak woodland

» the majority of the material studied should in
fact be considered as concentrated, and illus-
trating sporadic choice of Fabaceae

In our case we believe the second hypothesis to
be the most plausible one. It is possible that at
least some of the material might represent the
remains of light construction work, such as roofing
or fencing, impossible to detect during excavation.

We could argue that material available from
some samples is not very representative (<100
fragments). However, during identification, it was
always possible to discriminate a sample of scat-

Table I. Absolute frequencies of taxa in some samples from S. Julido, illustrating difficulties
in assenssing the real “status” of samples. Samples with “dispersed” charcoal may have
less taxa than those from concentrations

S. Julidao
Profile 3B Profile 7 Profile 3A Profile 6
C D D D C C D D D D C
Context| 0006 0025 13 1 2 0005 0009 0005a
B2 A2 B7/A1 | B7/B1 B7/A2 C1 D4 on | under under Cé6
paving paving
Alnus cf. glutinosa 3 3
Castanea sativa 1
Corylus avellana 2 1 1
Fraxinus cf. angustifolia 15 11
Fabaceae 46 6 33 42 2 60 11 28 66 86 37
Ilex aquifolium 2
Quercus (deciduous) 9 20 26 8 13 34 39 65 18 52 25
Quercus (evergreen) 2 1 14 3
Rosaceae Maloideae 3 1
Salix sp. 3 2 6 5
Sambucus cf. nigra 1 8 1
Total 55 50 59 50 18 99 50 94 920 183 69

(simplified data, indeterminable fragments not included; C = concentrated charcoal, D = dispersed charcoal)
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tered material. In fact, the majority of taxa were have been interpreted as resulting from two prob-
always identified with less than 50 fragments ably linked reasons:

identified, as illustrated in figure 2.
»
Data from sites located in the Beira Baixa region
(Figueiral, 1996 and unpublished) present another
interpretation challenge (Tables II and III).

Data from Alegrios and Castelejo (Table II),
with the overwhelming presence of Pinus pinaster

Taxa

sampling carried out only when charred mate-
rial was visible during excavation (i.e. struc-
tures), which biased the data This explains
the reduced taxonomic spectrum identified.
Data from Alegrios is based on the analysis of
255 fragments and Castelejo on 222 frag-
ments

7 Fabace;ae
1 ‘ o Corylus aveéllana
51 Fraxinus cf. angustifolia é

4 Rosaceae Maloideae é

31 Castanea sativa E

Quercus (deciduous)

1 Alnus cf. glutinosa

*

40 50 60
N° fragments

Fig. 2. Example of a sample with dispersed charcoal (S. Julido, profile 3B, context 0025). Seven taxa are already identified

when only 30 fragments have been observed.

Table II. Presence / Absence of taxa

in sites from the Beira Baixa

(dark grey = predominant; light grey = present)

Alegrios M. Frade

Taxa

Moreir. Cach. Castel.

Arbutus unedo
Cistaceae

Erica

Fabaceae

Pinus pinaster
Quercus (deciduous)
Quercus (evergreen)
Quercus suber
Rosaceae Maloideae

N° fragments 255 176

417 627 222
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However, a reduced taxonomic spectrum is also
recorded in the other sites where material was
sampled via random flotation of sediments
(Moreirinha=294 fragments, Monte do Frade=325,
Cachouga=627) (Table II). Plant taxa identified
include Cistaceae, Erica, Fabaceae, evergreen
Quercus, Arbutus, and Pinus pinaster. Rosaceae
and Quercus (deciduous) are noticed more spo-
radically. The absence of riparian taxa is particu-
larly striking. Taking into account that the sites
have direct access to streams, this becomes even
more surprising.

It was first suggested that the results were due
to insufficient sampling. This is why the study of
material from Monte do Trigo promised to be more
significant (Table III). Three archaeological lev-
els were distinguished (similar chronology).
Fragments from layers 04 and 03 were scarce but
layer 02 provided a considerable amount of sam-
ples and charcoal fragments. As seen in table III,
83 fragments from layer 04 allowed the identifica-
tion of Quercus (evergreen), Erica and Arbutus,
while Cistaceae are also identified when studying
120 fragments in layer 03. In terms of dispersed
charcoal this is already a very short taxonomic list,
for such a number of fragments observed. It was
normal to expect that an identification effort in
layer 02, for which 900 fragments were identified,
would enrich dramatically the taxonomic list, and
would include riverine taxa. Unfortunately, things
turned out to be rather disappointing. As seen in
table III, the analysis of 900 fragments allowed
the identification of only three more taxa, all
reaching frequencies inferior to 1%. Bearing in
mind that from these taxa only one is a riverine
species (Fraxinus cf. angustifolia) while the others
had been previously identified in the other sites,
we must recognize that our knowledge concerning
available wood resources in the region has not
improved significantly. Also, the relative frequen-
cies reached by the main taxa may be considered
unusual concerning Portuguese sites studied by
the author. In fact, similar frequencies are shared
by Quercus (evergreen) (29,9%), Cistaceae
(26,5%) and Erica (26,2%). None of the taxa dis-
tinguished is clearly dominant.

It may important to explain that reference to
taxa identified has been simplified in the text. As
seen in table III, for example, Quercus suber is
present but not referred to elsewhere in the text.
In fact the distinction Quercus suber-Quercus
rotundifolia-Quercus coccifera is seldom carried
out. So for our purposes, we include all these
species under the nomination Quercus (ever-
green). Also, taxon Cistaceae/Ericaceae is not
considered, for obvious reasons.

Results so far do not seem to provide evidence
that human communities were taking profit of all
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wood resources available locally. We can argue
that this is unlikely to be the result of a selective
collection of wood, even when nearby resources
are plentiful; It is more likely to represent uniden-
tified taphonomic and / or filed sampling bias.
However, we can not ignore the hypothesis that,
at least in some cases behaviour rather than
availability might condition the gathering of wood
resources.

Table III. A very short taxonomic list is iden-
tified even when observing 900 fragments
of dispersed charcoal

Monte do Trigo

L.04 L.03 L.02
Taxa % % %
Arbutus unedo 35 10,8 11,8
Cistaceae 1,7 26,5
Cistaceae / Ericaceae 2
Erica arborea 12 1,4
Erica sp. 9,2 60,2 24,8
Fabaceae 0,6
Fraxinus cf. angustifolia 0,7
Pinus pinaster 0,7
Quercus (evergreen) 50,8 16,9 28,4
Quercus suber 1,2
Indeterminable 3,3 1,9
N° fragments 120 83 900

CONCLUSION

Evidence from archaeological contexts is likely
to be subjected to diverse biasing factors, not all
obvious to us at present. The examples present-
ed here illustrate the difficulties faced by charcoal
analysis, as important factors remain unknown.

As a result, particular care must be taken when
interpreting data, as the charcoal record under-
standably incomplete, may prove in some cases
deceptive, or difficult to interpret correctly.
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