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The estuarine environment is one of the most productive ecosystems in our latitudes (Dias 
and Marques 1999) (Figure 15.5). In this territory of abundance, marine, estuarine, fluvial and 
terrestrial resources were crossed; it was possible for human groups to survive for a long time 
without adopting any domestic species. In the Portuguese Southwest Coast, Neolithic tech-
nological innovations, agriculture and livestock had been already adopted at 5700–5300 cal. 
BC (Figures 15.8 and 15.9) (Soares 1995, 1997; Soares and Tavares da Silva 2004). Indeed, in the 
Sado geographical setting, a successful broad-spectrum economy developed: hunting, fishing 
and gathering probably complemented by storage (presence of negative domestic structures 

Figure 15.8 The Neolithization process. A — Sado Palaeo-estuary, where the Mesolithic groups adopted 
only the pottery and rare polished stone axes from the “Neolithic package,” in the time 
span of “5200/5000–4500 cal. BC.” B — area where food production economy was adopted 
in the evolved early Neolithic, dated between “5300–4500 cal. BC”; C — area of the earliest 
Neolithic of Portugal dated by radiocarbon from “5700–5300 cal. BC (2 σ).” After Soares 2013.
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for storage and ceramics dissociated from food production economy) (Testart 1982). The long 
history of the Mesolithic settlements and the integration of funerary function in the intra-site 
space enhance the idea of a semi-sedentary lifestyle. The demographic-ecologic balance of 
these groups seems to be controlled, allowing a strong sense of territoriality.

Figure 15.9 Rhythms of neolithization (an interpretive framework). A — Southwest Coast. Late Mes-
olithic groups by hypothesis through cultural osmosis adopt (“5700–5300 cal. BC”) the 
technological Neolithic innovations and a mixed economy where foraging practices were 
probably predominant besides the presence of farming. B — Inner-Sado basin. The Meso-
lithic groups reached food production economy later on in the evolved early Neolithic. 
C — Sado Palaeo-estuary. The Late Mesolithic territory collapsed in about “4500–4000 cal. 
BC” and the inhabitants of this region moved downstream to settle in the banks of the 
“new” estuary (D) relying on the traditional wild resources (fishing-gathering acitivities) 
complemented by some agriculture and livestock.
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Later on, Mesolithic communities choose to adopt pottery and some very rare polished stone 
tools from the available set of Neolithic innovations (c. 5200–4500 cal. BC). Ceramic vessels were 
probably very useful for storage in semi-sedentary societies (Amoreiras, Cabeço do Pez, Poças 
de S. Bento). The preceding statement is confirmed by radiocarbon dates obtained at Amorei-
ras (Table 15.1) from a Mesolithic context with impressed, plastic and incised ceramics, as 
well as from the middle and upper layers of Cabeço do Pez, also with the same type of pottery  
(Figure 15.8). The ceramic decorative patterns are characteristics of the evolved early Neolithic, 
extended over the current Portuguese territory. At the top layer of Cabeço do Pez a pair of mill-
stones was discovered besides impressed ceramics. A polished stone axe was obtained in the 
superficial layer of Poças de S. Bento (Araújo 1995–97, 105). These archaeological contexts, only 
with wild fauna, exception for the dog, correspond to the third phase (collapse) of the Mesolithic 
settlement system of the Sado palaeo-estuary at 4500–4000 cal. BC (Table 15.1 and Figure 15.6).

The diet of the Mesolithic communities of the lower Sado valley (Arapouco, Amoreiras, Cabeço 
do Pez, Poças de S. Bento and Vale de Romeiras) was studied through the analysis of trace 
oligo-elements and stable isotopes of carbon (δ13C) and nitrogen (δ15N) (Umbelino et al. 2007). 
These studies showed the existence of a mixed diet that integrated resources from marine 
and terrestrial origins (wild animals and especially plants). The great variety and abundance 
of vegetable resources (for example roots, tubers, fungi, berries, wild herbs and hard-shelled 
fruits such as pinions and holm oak acorns) were certainly an important part of their food. 
Meat consumption of terrestrial origin had medium values dominantly from red deer (Cervus 
elaphus). Marine resources supplied approximately 30% of the Sado Mesolithic diet (Umbelino 
et al. 2007) which differed in accordance to the banks of the river: habitats on the left bank of 
the palaeo-estuary (Arapouco, Amoreiras and Poças de S. Bento) showed a higher consump-
tion of marine resources, while those of the right bank (Cabeço do Pez and Vale de Romeiras) 
revealed a lower intake of marine foods. It should be noted that the information provided by 
the chemical analysis of the bones refers to the last 7–10 years of individual lives. These data 
are not consistent with the model proposed by J. Arnaud (1989): “a single community, which 
occupies seasonally different shell middens” because if so, than the concentration of the oligo-
elements present in the bones would not have statistically significant differences (Umbelino et 
al. 2007, 70). Therefore the information regarding palaeodiets points out the existence of two 
sub-groups in the Sado Mesolithic population, whose settlement structure was clearly aligned 
with the palaeo-estuary. Hypothetically, next to the two large base-camps (Poças de S. Bento, 
on the left bank, and Cabeço do Pez, on the right bank) several smaller settlements could gen-
erate in each sub-group by the fission of those former sites. They were probably occupied 
throughout the year as suggested by intense dynamism and funerary function (Figures 15.2, 
15.3 and 15.4). In fact, the archaeological record of most of these sites shows that the settle-
ments begun with a cemetery. This was a way of permanent appropriation of the territory. 
Temporary and economically specialized sites of gathering and/or hunting completed prob-
ably the settlement structure of each sub-group. Because of their short duration, it is difficult 
to point them out in the archaeological record. The site of Barrada do Grilo (Santos, Soares, 
and Tavares da Silva 1972) fits the profile function described, without any necropolis, with a 
gathering economy based on mollusc fauna and low density of artifacts.
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The bioanthropologic study of the Mesolithic population of Sado (Cunha and Umbelino 1995–
97) revealed that adults and non-adults of both sexes were inhumated in the burial areas inte-
grated in the residential space (Amoreiras, Vale de Romeiras and Poças de S. Bento) (Figures 
15.2, 15.3 and 15.4) with a clear emphasis on the adults. This feature indicates sociocultural 
constraints related by age in the access of the necropolis because supposedly infant mortality 
would be high. A significant percentage (23%) of the deceased from the necropolis of Arapouco 
died over the age of 40. The social importance of elderly is a good indicator of a semi-sedentary 
population (with some economic surplus). In general, the burials were in single pits and the 
deceased were deposited in either lateral or dorsal contracted position. An exceptional joint 
burial of woman and child was observed in Sado. The burials were excavated in the sandy geo-
logical substrate and in one case (Romeiras) they seem to have been oriented radially facing a 
central focus (Soares 2013, fig. 13).

The grave goods have not been properly individualized, but some inhumations were accom-
panied by projectiles (geometric microliths) and beads made of gastropod shells (Arnaud 2000, 
33). This statement is consistent with the malacofaunistic study of the site of Amoreiras (Dean, 
2010, 66): “All but 6 of the 55 specimens of Theodoxus sp. were perforated for use as beads. Three 
of the six shells belonging to the genus Hinia sp. were used as beads. Additionally, all four of the 
Trivia monacha were beads.” 

The average height of adult males in Sado was estimated at 1.61 m. In this community a 
severe tooth wear was observed (Arapouco); some usage that was not correlated with chewing 
was detected on the anterior dentition, which could be the result of other activities such as 
preparing skins. Mesolithic Sado population had lesions of “traumatic etiology in individuals 
of both sexes” (Cunha and Umbelino 1995–1997). These lesions of osteoarthritis testify great 
physical activity, particularly in the form of frequent trips with heavy loads, probably due to 
resource depletion close to the home camp. 

The lithic industry (geometric microlithic facies) studied so far at Cabeço do Pez, Poças de S. 
Bento, Cabeço Rebolador, Varzea da Mó and Amoreiras points towards a long sedimentation of 
a technological tradition whose main operational chain aimed at the production of microblades 
and geometric armatures of projectiles. The tools were manufactured from medium quality 
siliceous materials locally available either in outcrops or in secondary sources re-mobilized by 
fluvial action. The territorial self-sufficiency respect to raw mineral materials contributed to 
consolidate the identity of the Sado Mesolithic groups (Fernandez Götz and Ruiz Zapatero 2011). 

Conclusion: From the Collapse of the Mesolithic Territory to the Comporta Neolithic  
Settlement System

In synthesis (Table 15.1; Figure 15.6): the occupation of Sado palaeoestaury was probably initi-
ated by two small groups that established on both banks of the river. They left their signature 
in the necropolis of Arapouco and Amoreiras on the left and Vale de Romeiras on the right 
bank at 6400–5800 cal. BC (Table 15.1). They developed a hunting-fishing-gathering-storage 
economy, which characterizes the Mesolithic groups from the two main Portuguese estuar-
ies: Sado and Tagus. In such favourable environmental conditions the Mesolithic communi-
ties could compete with the food production economy of the Southwest Coast. The settlement 
was consolidated in these territories particularly rich in food resources, with great amounts 
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Figure 15.10 Geographical setting of the Middle and Late Neolithic sites of the lower Sado Valley,  
c. 4000/3900–2900/2700 cal. BC. Its territory is located downstream from the Mesolithic 
territory and close to the contemporaneous mouth of the river: A — View of the contem-
poraneous estuary whith the Neolithic sites of: 1) Comporta territory; 2) Urban area of 
Setúbal; 3) Faralhão: 4) Mitrena; 5) Abul; 6) Hill of Alcácer do Sal Castle. After Soares and 
Tavares da Silva 2013. B — Palaeogeographical reconstruction of the Sado River mouth 
(“4th millennium cal. BC”): 1–2) urban area of Setúbal; 3) Faralhão, 4) Mitrena; 5–11) Com-
porta habitats. After Soares 2008. C — Contemporaneous geography of Comporta with the 
Neolithic sites: 1) Celeiro Velho; 2) Possanco; 3) Malhada Alta; 4) Pontal; 5) Barrosinha;  
6) Sapalinho; 7) Carrasqueira. After Soares and Tavares da Silva 2013.
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of estuarine-marine molluscs, which gave significant safety from starvation because of their 
abundance and availability throughout the year (Tavares da Silva and Soares 1997). The 
Sado Mesolithic population reached the peak of its development during the phases IA and IB  
(c. 6400–5300 cal. BC). At this period a phenomenon of aggregation was registered with at 
least two large habitats (Poças de S. Bento and Cabeço do Pez), which could have originated by  
fission of several small and medium settlements scattered over the territory with relative 
autonomy, occupied throughout the year. There might have been some economically special-
ized short-term camps that were difficult for the archaeological survey to recognize, as may 
have been in the case with Barrada do Grilo. 

The Neolithic innovations were probably known but not yet adopted by Sado Mesolithic 
groups until c. 5200–5000 cal. BC. Hypothetically, at this time (phase II; Table 15.1; Figure 
15.6) Mesolithic communities of Sado reinforced contacts with the peasants of the Southwest 
Coast and this led them to absorb the innovation of pottery (Tavares da Silva and Soares 2007),  
a good indicator of the ongoing process of semi-sedentarization, storage and the correlative 

Table 15.2 Vertebrate fauna at Barrosinha, phase II (Middle Neolithic of Comporta). Analysis by An 
Lentacker 1990–91. After Soares and Tavares da Silva 2013.

Table 15.3 Remains of fish species at Barrosinha, phase II (Middle Neolithic of Comporta). Analysis by 
An Lentacker, 1990–91. After Soares and Tavares da Silva 2013.

Vertebrate fauna Phase II

Fish 1560 (61.9 %)

Birds 646 (25.6 %)

Wild mammals 63 (2.5 %)

Domestic mammals 17 (0.7 %)

Indeterminate mammals 235 (9.3 %)

Total 2521 (100 %)

Taxa Phase II

Myliobatis aquila 1

Anguilla anguilla 1

Dentex dentex 1

Sparus aurata 284

Sparus pagrus 8

Sparidae 464

Labrus sp. 1

Indeterminate 800

Total 1560
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increase in sociability levels. In Amoreiras, Cabeço do Pez, Poças de S. Bento and Várzea da 
Mó impressed and incised ceramics and very rare polished stone tools were integrated in the 
Mesolithic contexts exclusively with wild fauna remains. The radiocarbon dates obtained from 
the skull of the grave XI of Poças de S. Bento and from the top layer of Cabeço do Pez signal-
ize the collapse of the Sado Mesolithic settlement system and socioterritorial identity around 
“4500–4000 cal. BC” (phase III; Table 15.1; Figure 15.6). 

Following the migration of estuarine conditions (Freitas and Andrade 2008) to the contem-
poraneous mouth of the Sado River (Setúbal-Comporta) the prehistoric settlement system 
changed (Figures 15.9, 15.6 and 15.10), and a particular agro-maritime economy (Tables 15.2, 
15.3) centered in fishing, shellfish gathering and salt exploitation developed around Comporta, 
in the Middle and Late Neolithic, during the 4th millennium cal. BC (Soares and Tavares da 
Silva 2013; Tavares da Silva et al. 1986). Although much more fieldwork will be necessary, in 
our theoretical model, the Neolithic groups of Comporta are probably the last descendants of 
Sado Mesolithic communities. 

The well-preserved and large faunal assemblage of the second phase of the site of Barrosinha 
(Comporta) illustrates quite well the agro-maritime economy of the Neolithic of Comporta 
(Tables 15.2, 15.3), and its dependence on fishing activity. The referred context had been dated 
by radiocarbon in the time span of 3600–3184 cal. BC (2 σ) (Beta-221720; CSIC-649). 

In the latest phase of the Neolithic of Comporta (Possanco), in the transition to the “3rd 
millennium cal. BC” (3300–2800 cal. BC) (Soares and Tavares da Silva 2013; Table 15.1), the salt 
exploitation reached a very high development to supply the large settlements of the interior 
(ditched enclosures) that have benefited a substantial growth of the volume of production pro-
voked by the Secondary Products Revolution (SPR). Just after this peak, the available empirical 
record expresses a sudden abandonment of the Neolithic territory of Comporta.
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