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Settlement

24, Of space and time: The non-midden
components of the Cabeco da Amoreira Mesolithic
shell mound (Muge, central Portugal)

Joao Cascalheira, Nuno Bicho, Célia Goncalves, Daniel Garcia-Rivero,
and Pedro Horta

Very little information is currently available on the internal layout and functional diversity of Portuguese
Mesolithic shell middens. This is mainly due to the fact that previous work has focused mostly on restricted
parts of the middens. New excavations at Cabeco da Amoreira, however, have strongly been concerned
with the study of site formation processes and spatial organization. The most remarkable feature of this
new work has been the identification of a series of non-midden, multi-stratified loci found in the immediate
vicinity of the mound. In this paper, we present the general characteristics of the non-midden components
regarding their stratigraphic context, artefactual composition, and chronological succession. Although
preliminary, these data are of major importance with regard to two aspects of the Muge shell middens.
First, they disclose the organization of the settlement during the Mesolithic, with shell middens no longer
being regarded as simple, isolated base camp units. Second, this work identified a series of Neolithic
occupations around the midden as an important element in our understanding of the complexity of the
Mesolithic-Neolithic transitional process in central Portugal. This is linked to the question of the ultimate

fate of these Mesolithic communities.

Keywords: shell middens, Mesolithic, Neolithic, Muge, Portugal

Introduction
In a recent paper, Gutiérrez-Zugasti et al. (2011) highlight-
ed some of the major weaknesses in shell midden research
across Atlantic Europe. Among others, one of the empha-
sized problems is the lack of knowledge about the existence
of different functional areas inside and especially around
shell middens. Even in northern Europe, in countries like
Denmark, where the Mesolithic shell midden archaeology
was established very early on (Andersen 2000) and dwell-
ing structures have extensively been documented, traces
of occupation in the proximity of and in association with
shell middens have scarcely been reported. Factors like
post-depositional processes, partial excavations, or the
overall complexity of this type of sites might have created
a bias in our knowledge concerning the internal character-
istics of shell middens and their immediate surroundings,
including data about their extension, volume, and spatial/
functional organization.

In Portugal, this type of evidence has also been in-
frequently researched for years, both in the Sado and the
Muge Mesolithic complexes. Especially during the 1930s

(Mendes Corréa 1933) and 1960s (Roche and Ferreira
1967), but even until recently, research efforts at Cabeco
da Amoreira were mainly directed towards the excavation
of the mound, and with particular focus on the recovery
of human skeletal remains and burial contexts instead of
identifying dwelling spaces or understanding the complete
spread of human occupation.

With these problems in mind and in an attempt to de-
fine the extension of Cabego da Amoreira more precisely,
we used a hand auger to collect information on the geology
and archaeological sequences around the main excavation
area (Bicho et al. 2011) (Fig. 24.1). This process allowed us,
on the one hand, to trace the approximate southern limits of
the mound and, on the other hand, to identify previously un-
referenced, shell-free occupation surfaces located in the sur-
rounding deposits. In five of the spots where archaeological
materials were recovered with the auger, test pits (one square
metre) were excavated, and in four cases larger excavation ar-
eas were opened (Area 1, Area 2, Trench, Ribeira) (Fig. 24.1).

In this paper, we summarily describe these contexts
and the main characteristics of the recovered findings.
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Fig. 24.1. Plan view of Cabe¢o da Amoreira with excavation areas mentioned in the text. Crossed circles mark the

location of bore holes made with the manual auger.

We then discuss how these preliminary data improve our
knowledge of the dynamics of site use before, during, and
after the build-up of the shellmound.

The shellmound sequence

Cabe¢o da Amoreira is one of the largest middens in the
Muge area (Gongalves 2009; Bicho et al. 2011). The site is
an artificial elliptical mound c. 90 m in length (N-S) and
50 m wide (E-W), with a stratigraphic sequence reaching
the height of c. 3.5 m at its centre. The shell layers rest on
the Pleistocene alluvial yellow sands, covering the edge
of a terrace positioned c¢. 20 m above the present sea level.
The eastern side of the midden was extensively excavat-
ed by A. Mendes Corréa in the early 1930s and by J. Ro-
che and O. da Veiga Ferreira in the 1960s (Cardoso and
Roldo 2000). A smaller intervention was made in 2000 by
J. Roldo (Roksandic et al. 2006; Roldo et al. 2006). Starting
in 2008, our own on-going work has focused on the exca-
vation of a large, 72 square metres main excavation area
opened towards the southernmost summit of the artificial
mound, the cleaning and sampling of profiles from old

excavations, and on the excavation of several loci around
the mound (Bicho et al. 2011). Based on these more recent
investigations, the mound build-up can presently be di-
vided into five general phases (Bicho et al. 2013).

Phase 1 - Initial shell-free occupation occurring on the
top of alluvial sands and below the shell-rich layers, dated
to ¢. 7900-7700 cal BP. Several features have been recorded,
including pit and combustion structures, postholes, and
human burials.

Phase 2 - Build-up of the shellmound, whose deposits
are mostly composed of common cockle (Cerastoderma
edule) and estuarine clams (Scrobicularia plana) spe-
cies, but also of abundant quartzite pebbles, fire-cracked
rocks, charcoal, lithic tools, crab legs, and bones. The
greater part of these deposits consists of interfingering
shell lenses that vary laterally in terms of their composi-
tion and thickness (Aldeias and Bicho 2016). These layers
seem to have accumulated quite rapidly, between c. 7700
and 7600 cal BP.

Phase 3 - The second human funerary use of the top-
most shell layer dating to ¢. 7500 cal BP.
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Table 24.1. Ceramic materials from all non-midden
areas of Cabeco da Amoreira.

Area Layer Minimum number of
individuals
Area 1
24
2 155
2b 108
3 11
Area 2
25
2 6
Trench
1 1
9 3
8 5
7 5
6 17
5 14
4 18
3 42
2 20
1 13
Test 3
(35-50 cm) 12
(50-60 cm) 23
(60-70 cm)
(70-80 cm)
(90-100 cm)
Ribeira
3 8
4 17
5 85
6 208
7 135
8 1
TOTAL 1089

Phase 4 — Installation of a 10-30 cm thick cairn, made
by the deposition of hundreds of thousands of small peb-
bles and fire-cracked rocks that seem to have covered the
whole mound sometime between c. 7500 and 7300 cal BP
(Cascalheira and Gongalves 2012; Bicho et al. 2013).

Phase 5 — The final phase, after 7300 cal BP, when the
cairn was cut in several places and at different times to
deposit human bodies. This took place already during the
Neolithic period.

Table 24.2. Lithic materials from Area 1.

Layer1 Layer2 Layer Layer3 TOTALS
2B

Fragments 54 209 284 189 736
Chips 48 115 140 87 390
Flakes 9 27 32 45 113
Flake frag. 8 17 24 21 70
Blades 1 1 1 3
Blade frag. 2 7 3 5 17
Bladelets 5 10 20 14 49
fBr';‘;e'et 26 54 62 61 203
C!'ested 1 1
pieces
Cores 7 12 13 32
Tools 3 8 9 5 25
TOTALS 156 454 588 441 1639

The non-midden occupations

Areas 1 and 2

The first two areas excavated outside the shellmound lim-
its were Areas 1 and 2 (Fig. 24.1), located c. 10 m south of
the mound limits. The stratigraphy in both areas is essen-
tially similar (Fig. 24.2), marked by a sandy sequence that
we were able to organize into four layers based on different
colours, which resulted from various stages of pedogenic
development.

Layer 1 — Maximum thickness of 15 cm. Presence of
abundant roots and organic debris, corresponding to the
superficial layer of grey-brownish colour.

Layer 2 — Maximum thickness of 55 cm. Presence of
abundant roots, divided into two sub-layers: 2a — brown
in colour with clay lamellae deposited in the lower part; 2b
- reddish in colour with a poorly defined transition corre-
sponding to a type B soil horizon.

Layer 3 - Maximum thickness of 45 cm. Yellow-
ish-brown colour with abundant archaeological materials.

Layer 4 — Base of the excavated sequence of unknown
thickness, marked by gravel-thick sands, probably of fluvi-
al origin; archaeologically sterile.

Archaeological remains are spread throughout most
of the sequence, most likely as the result of post-deposi-
tional processes (mostly root bioturbation), which were
clearly evident during excavations. Notwithstanding, the
identification of at least two discrete archaeological hori-
zons was possible due to the patterns of presence/absence
of ceramics and the typology of some of the lithic tools.
While ceramic materials are dispersed through Layers 1,
2, and 3 (Table 24.1), Layer 3 is marked by the dominance
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Fig. 24.2. The non-midden components of Cabeco da Amoreira. A: Stratigraphic sequence of Area 1; B: General
view of the Trench area; C: General view of the Ribeira area.

of microlithic triangles (including the Muge subtype)
and by the complete absence of segments, which in turn
are present in the upper stratigraphic units. A prelimi-
nary analysis of the ceramic materials from the top lay-
ers revealed that at least two different Neolithic levels are
present. One level contained fragments with Boquique
decoration, suggesting a chronology between the regional
Evolved Early Neolithic and Middle Neolithic. The other
level contained a small fragment with Cardial imprints,
possibly marking an Early Neolithic occupation of the
site. Unfortunately, with the exception of some poorly
preserved charcoal fragments, no other organic materials
were found, and thus no absolute dates were obtained for
this sequence.

The preliminary analysis of the lithic materials from
Area 1 revealed a total of 1639 artefacts (Table 24.2), char-
acterized by the predominance of quartzite and quartz
pieces over chert and crystal quartz. However, this pattern
is masked by the presence of a large number of quartzite
and quartz fragments, most of them altered by fire, which
if excluded make chert the most explored raw material.
As attested by other areas of the site (Cascalheira et al.
2015) (see also description of the Trench area below), it

seems that the exploitation of crystal quartz changed over
time, with Layer 2 and sub-Layer 2b revealing more arte-
facts made of this raw material than in Layer 3. Retouched
tools are residual (c. one percent), only made of chert, and
are all microlithic geometrics, with the exception of a
quartzite thick endscraper.

Trench

The identification of both Mesolithic and Neolithic shell-free
horizons in Areas 1 and 2, at a small distance from the limits
of the midden deposit, raised the question of the relationship
between these horizons and the construction of the mound.
To answer this, a 1 by 12 m trench was opened between the
north-eastern corner of Area 1 and the southern limit of the
midden (Figs. 24.1-2). In addition, along the shell midden
edge, this trench made possible the identification of sever-
al Neolithic (Layers 7 and 9) and non-midden Mesolithic
horizons (Layers 6 and 4), from which thousands of lithic
finds and hundreds of potsherds were recovered. More im-
portantly, we were able to observe that most of these layers
were overlaying the shell midden; only one stratigraphic unit
(Layer 4) represents a possibly interstratified occupation
(Bicho et al. 2011; Cascalheira et al. 2015).
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Table 24.3. Radiocarbon dates for the Ribeira area. Dates were calibrated using the IntCal13 curve (Reimer et al.

2013) in OxCal v.4.2.4 (Ramsey 2009).

Provenance Lab ID Material Radiocarbon age BP Calibrated range BP (95 % confidence)
Layer 3 Wk-42845 Alnus 2064+20 2115-1950
Layer 5 Wk-42846 Erica arborea 277720 2945-2875
Layer 6 Wk-42847 Ericaceae 4372+20 5030-4865
Layer 7 Wk-42848 Erica arborea 4376+20 5030-4865

Two partially dismantled combustion features were
identified in this area. Both were formed by burnt quartzite
pebbles organized into circular or semi-circular shapes with
the presence of some poorly preserved charcoal fragments.
These hearths were located at the intersection between Layer
4 and the top midden layer (in this case, of Mesolithic age
and covered by the concentration of shells from the midden
layers) and in Layer 7, which is of Neolithic age according
to stratigraphically associated potsherds. At the base of the
excavation, the upper levels of several rather large pit-like
structures dug into the Pleistocene sands were also identi-
fied. These features are essentially similar to those reported
by Bicho et al. (2011) for the Mendes Corréa area in the east-
ern part of the mound, and attest to the fact that the initial
occupation of the site was extensive.

Organic remains were mostly recovered from the mid-
den layers. These include a set of personal adornments
made of gastropod shells (Theodoxus fluviatilis and Trivia
arctica/monacha) and a perforated cervid tooth (André and
Bicho 2016). A preliminary analysis of the techno-typolog-
ical traits of the lithic industries from the Trench suggested
the presence of both diachronic and synchronic (probably
functional) differences between the shell midden layers
and the non-midden contiguous units (Cascalheira et al.
2015). Preliminary use-wear analysis on lithics has also
been attempted, yet, with the exception of the recognition
of diagnostic impact fractures in microlithic elements, the
poor preservation conditions of the materials (both from
midden and non-midden layers) provided limited results
(Marreiros et al. 2015).

Test 3

While the Trench area allowed us to better understand
the relationship between Areas 1 and 2 and the shell mid-
den, a 1 by 1 m test pit (Test 3) was opened in a relatively
flat, deforested area to the southwest of the mound (Fig.
24.1). This area was also tested with the geological auger,
in order to assess the horizontal spread of archaeological
levels found in Areas 1 and 2. The stratigraphic sequence
is essentially similar to that described for Areas 1 and 2.
After excavations reached one metre deep, the geological
auger was used to drill down to the depth of ¢. 2.3 m. Only

one archaeological horizon was recorded in the sequence,
associated with sub-layer 2b, and thus it probably corre-
sponds with one of the Neolithic horizons in Areas 1 and 2.
Here, however, the context seems to be best preserved, with
most of the materials packed in a ¢. 10 cm thick layer. The
artefacts mainly consist of well-preserved ceramics (Table
24.1) with some fragments larger than five cm. Lithic finds
are limited to flakes and mostly unworked quartzite peb-
bles. However, unlike the shell midden and Areas 1 and 2,
fire-cracked rocks are very rare. Unfortunately, no datable
materials were recovered from this test pit, and none of the
ceramic finds had any kind of decoration that allowed an
approximate dating of this archaeological horizon.

Ribeira
To the north of the shellmound, towards the alluvial plain
of the Muge River, another excavation area was opened
(Fig. 24.1). The main goal was to locate Mesolithic materi-
als as close as possible to the old stream bed, not only be-
cause of the likely different function of that area within the
Mesolithic settlement, but also because of a high probabil-
ity that we would encounter excellent organic preservation
within the marsh sediments. The initial work included a 1
by 2 m test pit that revealed two levels with archaeological
remains after reaching a depth of 0.80 m. This test pit was,
however, abandoned at a depth of ¢. 1.6 m due to a rise in
groundwater and the impossibility of continuing excava-
tions in such a small area. The area was thus enlarged to
encompass a 3 by 4 m unit, the excavation of which ended
up revealing a total of eight litho-stratigraphic units within
the c. 2 m-deep sequence (Fig. 24.2). Layer 8 has only been
identified in a restricted area by using the geological auger.
All layers are composed of a sandy matrix, with very clear
variations in the presence of clay and organic content.
Archaeological materials are present in all layers from
3 to 8. The sequence is dominated by a large number of
ceramics (Table 24.1), charcoal, quartz, and quartzite peb-
bles, and to a lesser extent by quartzite flakes. A consistent
feature of the ceramic materials from all strata of this area
is its poor preservation. Fragments are generally of small
dimensions, and most of them are just small nodules of
only few millimetres in diameter. This situation is mostly
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due to the sedimentary context that, given its location and
direct contact with the river water in both the past and
present, may have suffered from repeated alterations of
both high heat and humidity. Even with these high frag-
mentation patterns, some of the potsherds retained enough
form for an approximate cultural attribution, confirmed by
a set of radiocarbon dates (Table 24.3) that revealed a time-
frame beginning in the Late Neolithic/Copper Age (Layers
6 and 7) and ending in historical times (Layers 5 through
3). Since Layer 8 was identified through augering only, no
organic material was recovered, and thus a chronological
attribution is impossible at present. However, the presence
of handmade ceramics within the auger contents reveals
that at least one other prehistoric level (most probably Neo-
lithic) is present within the unexcavated sequence.

Final remarks

Overall, the results from the non-midden components of
Cabeco da Amoreira, and particularly their spatial and
temporal relationship with the shellmound phases, are rel-
evant for a number of current perspectives regarding the
early Holocene human occupation of central Portugal.

Firstly, in addition to being virtually unique in the
framework of Mesolithic shell middens in Portugal and
in most of Europe, these contexts provide evidence for the
existence of spaces with functionalities other than just a
midden deposit in a single location. The internal organi-
zation of these sites is thus more complex than previously
thought, and, consequently, we are still missing a great deal
of information on their role within wider settlement sys-
tems. Contrary to some of the perspectives accepted until
very recently (Roldo 1999), it seems clear that these are not
single, isolated, residential sites. Although more detailed
studies and perhaps larger assemblages are needed for a
proper evaluation, some of the patterns revealed by the
lithic assemblages from midden vs. non-midden contexts
seem to suggest the existence of distinct activity areas. At
this point, for example, differences are attested through
the presence of more bladelets, microburins, and domestic
tools, such as notches and denticulates in the non-midden
layers than in the midden horizons of the Trench (Cascal-
heira et al. 2015; Paixao 2014).

Secondly, the new data also confirm the continuity of site
use from the Mesolithic to the Neolithic, already confirmed
by radiocarbon dates of some of the top-layer burials exca-
vated in the shell midden. The confirmation of an Early Ne-
olithic occupation at Cabe¢o da Amoreira implies a change
in the current perspectives on the Mesolithic-Neolithic
transition in central Portugal (Carvalho 2007; Zilhao 2000,
2001). This, in turn, relaunches the debate about cultural
interactions and resilience of adaptive patterns between the
two cultural systems and, with further work, will shed light
on currently unknown fate of these Mesolithic populations
(Jackes et al. 1997; Lubell and Jackes 1988; Lubell et al. 1994).

The collection of hundreds of lithics and ceramics and
the identification of features such as hearths and pits from
these rather small excavation areas in the non-midden loci
guarantees the potential for future work. Moreover, in the
Ribeira area, the stratigraphic conditions have exclusive-
ly high potential for the preservation of organic remains,
including pollen and wood, in direct association with ar-
chaeological materials, similar to Star Carr (Conneller et
al. 2009), Duvensee (Bokelmann 2012), and other coastal
sites across Europe where Late Mesolithic and Early Ne-
olithic paddles and boats were recovered. Further work
will hopefully help in answering these and other unsettled
questions of Mesolithic adaptations and the transition to
the first farming communities in, westernmost regions of
Europe.
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warming; the use of diverse landscapes and resources; climatic instabili-
ties that influenced patterns of settlement and subsistence; the organiza-
tion of settlements and dwelling
spaces; the formation of region-
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various aspects of material cul-
ture and technologies of artefact
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of being; and how we have re-
searched, represented, and dis-
cussed the Mesolithic.

Transitions — Beginnings People in Their Environment
Colonization Technology
Landscapes Social Relations,

Communication, Mobility
Settlement

Rites and Symbols
Regional Identities

Transitions — Endings
NOMIS | '

FOUNDATION Representing and Narrating
Creating the Spark the Meso||th|c

7188680

094144

9





