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40,000 years later: what we know about the presence
of Neanderthals in Portuguese territory and their
extinction

JoAo Luis CARDOSO & JOAO CASCALHEIRA

1-INTRODUCTION

To understand the human presence in present-day Portuguese territory cor-
responding to the Mousterian complex—the only cultural complex from the
Middle Paleolithic so far recognized and characterized in the Portuguese terri-
tory'—whose terminus is thought to be at roughly 37 Ka cal BP years, it is impor-
tant to begin with a brief description of the sites that have been identified up to
now that yielded human remains (Fig. 1).

Although some of the caves occupied during the Mousterian period had been
excavated in the 19" century, as was the case with the Furninha cave, and the
materials were carefully recorded according to the levels on which they were
found?, interest in excavating caves declined during the 20" century in favor of
the study of open-air sites, usually lacking any stratigraphic indicators. Two main
reasons lay behind this: on the one hand, the impossibility of carrying out lengthy
and systematic explorations of caves due to the lack of available and suitably
qualified archaeologists and, on the other hand, the lack of funding meant that
researchers could not be trained who could then, in collaboration with specialists
from other countries, establish an area of research, as had been the case in Spain.
From the beginning of the 20" century until the start of the 1960s, the study of
Middle Paleolithic materials in Portugal was therefore restricted to the results of
surface collections, involving low investment and a methodology that any ama-
teur could learn in a few hours. This happened with the rich Paleolithic sites on
the outskirts of Lisbon, discussed later, which were the object of intensive survey
following the discovery of the famous site at Casal do Monte just outside Lisbon,
in 1909, by Joaquim Fontes.

! Bicho, 2004.
2 Delgado, 1884.
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Oceano Atlantico

Fig 1 — Portuguese sites that yielded Neanderthal remains.
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This approach to studying Paleolithic materials was boosted in the mid-1940s
by the presence of H. Breuil in Portugal (between June 1941 and November 1942),
legitimizing this form of collecting with the adoption of a method— the so-called
‘series method’—that resolved the limitations arising out of a lack of stratigraphic
information, based as much on the typology as on the physical state of the indus-
try. Thus, the greater the surface wear on the artifacts, including the identification
of the superimposition of successive forms of erosion (e.g. water, wind), the older
the item was, based on the principle that all items were affected by the same con-
ditions since they had been abandoned on the surface. Without wishing to enter
into a discussion on the relative merits and limitations of these criteria, which
continued to be used in Portugal for the following sixty years due to the work of
G. Zbyszewski, a disciple of Breuil, it may be affirmed that it was dominant almost
exclusively for the classification of Lower and Middle Paleolithic industry in
Portugal until the start of the 1980s, when a small group of researchers emerged
who, despite their different academic backgrounds, finally managed in various
ways to harness the necessary funding for extensive research into cave and open-
air site deposits.

Despite the scarcity of human resources, it was during the end of this long
period that some of the most significant advances were made toward understand-
ing the Middle Paleolithic in Portugal, although this has been inseparable from
parallel research into the Upper Paleolithic, bearing in mind that the sites were
either the same or were located in the same geographical area, particularly the
Estremadura Limestone Massif and adjacent areas, where caves are abundant,
thus justifying combined research work.

The direct predecessor of the studies currently being undertaken into the
Middle Paleolithic period in Portugal was the excavation of the Gruta das Salemas
(Loures), followed by that of the Gruta Nova da Columbeira (Bombarral), both
carried out by the staff of the Servigos Geoldgicos de Portugal at the beginning of
the 1960s. It was the only official organization that had the necessary resources
and technical means to carry out such research, albeit in a circumstantial and
limited manner since it was subordinated to geological work. Nevertheless, it was
the excavation of these caves due, in particular, to the work of O. da Veiga Ferreira,
which inaugurated, with Georges Zbyszewski and José Camarate Franca the era
of modern research into the Middle and Upper Paleolithic in Portugal (Fig. 2).
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Fig. 2 — From left to right: Georges Zbyszewski, Octavio da Veiga Ferreira and Luis Pericot Garcia in a lively
conversation during the First Archaeological Journeys of Sintra (1958). Photo archive JLC.

The delay in following up the research explains the long period before the
appearance of the first summary on the Early and Middle Portuguese Paleolithic’.
Alater and more detailed summary appeared twenty years later (illustrating the
rapid evolution of knowledge that had taken place in the interim*. Recently, the
subject has interested several researchers’.

3 Zbyszewski, 1974.
* Raposo, 1993.
* Bicho, 2004; Zilhao, 1992, 2006a, 2006b, 2023; Cardoso, 2002, 2006, 2007.
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2-THE ARCHAEOLOGICAL RECORD: PORTUGUESE SITES WITH
NEANDERTHAL REMAINS

2.1. Gruta da Oliveira (Torres Novas)

The action of water in the river Almonda karst system, which is still being
formed, led to the opening up of a series of cavities at decreasingly and succes-
sively more recent altitudes in the rocky massif that forms part of the “arrife”
area of the Aire mountains, overlooking the vast plain formed by Tertiary and
Quaternary sediments to the south.

This cave is still being excavated, under the supervision of Jodo Zilhdao
(Fig. 15), and no definitive results can be presented at the moment. The first
published results refer to a deposit initially attributed to an alluvial cone, the
“Mousterian cone”, found in 1989 and corresponding to a secondary sedimen-
tary accumulation within the karst system above the present entrance to the
Almonda cave, due to the collapse of a gallery from a higher level where the
Gruta de Oliveira cave is situated. This deposit contains a large amount of fau-
nal remains and lithic industry (around 250 artefacts), mainly made of flint
(50%), with a high incidence of the Levallois technique and many retouched
tools (scrapers, denticulates). The mamal fauna consists exclusively of ungulates
(there is only one example of carnivore amongst the 240 fragments of deer, horse,
mountain goat, rhinoceros, rabbit, and turtle bones) and may therefore be attrib-
uted to the hunting activities of the human group established there, particularly
as around 20% of these remains show signs of burning. Two dates have been
obtained by U/Th from a horse’s tooth, giving a weighted average result of
61.5 Ka BP, which is compatible with the typological characteristics of the lithic
assemblage®. The deposit corresponds to an episode of Mousterian occupation
of the cave, which, in total, is 6 m deep and is sealed by a thick level of stalag-
mites (Fig. 3).

The most modern Mousterian occupations of the cave correspond to Levels §-14,
from ca. 71 000-85 000 BP, in the general sequence’. In contrast to what was

found in the “Mousterian cone”, the tools, which show evidence of the Levallois
technique, are mainly quartzite, followed by flint, then quartz. This trend towards

¢ Zilhdo & McKinney, 1995.
7 Zilhao, 2023.
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the underrepresentation of flint is accentuated, in these levels. In Level 9, the
radial chipping technology is much more evident in comparison with Level 8§,
featuring roughly 54% of the total number of items classified. In both levels, it
can be seen that the use of raw materials such as quartzite and quartz has not
produced items of inferior quality obtained by more expeditious technological
means, as is commonly thought to be the case in Peninsular Mousterian contexts®.

Fig. 3 — Gruta da Aroeira. View of the entrance. Photo by Jodo Luis Cardoso.

In fact, it is in the finer-grained pieces of quartzite, rather than in the flint,
that the application of a refined Levallois technique can be observed (Fig. 4), and
this can also be seen indirectly in the fact that the quartzite flakes are not, on
average, larger in size than those made of flint. The Oliveira cave therefore

8 Marks et al., 2001.
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confirms what is already known from previous studies on the Gruta da Figueira
Brava and the Gruta Nova da Columbeira, which have always emphasised the
important presence of quartz and quartzite in Mousterian associations in Portu-
guese territory.

Fig. 4. Industry from Gruta da Oliveira, Level 9: a — retouched flake; b — Levallois flake; d-f — denticulates;
g — debordant Levallois flake; h — inversely retouched Tayac point; a, b, flint; c-g, quartzite; h, quartz
(after Marks, Monigal & Zilhao, 2001).
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The deepest levels (Levels 15-25), chronologically situated between
85 000-92 000 and more than 92 000 BP® reveal an abundance of lithic industry.
A large quantity of turtle and rabbit remains have been recovered from these
older levels, which show signs of burning, an indication that they had been des-
tined for human consumption.

The sedimentation is continuous until Level 9. Between this level and Level
8 there is a stalagmite crust deposit, indicating a significant discontinuity in the
sedimentation. This may be linked to climate change since, whilst from Level 10
onwards certain species indicate the existence of open landscapes and a temper-
ate-cold climate (mountain goat, horse, and rhinoceros), these are absent in Level
8, in which red deer are the only large ungulates present out of roughly 300
remains that have been identified". There is also a low incidence of carnivores
(fox, leopard, and bear) and, in particular, of a hyena cave. These observations,
considered in conjunction with the frequent signs of cutting and burning on the
deer remains, suggest that they are connected with human hunting activity. In
terms of small mammals, Apodemus sylvaticus and Eliomys quercinus together
make up approximately 96% of the rodents from this period, indicating a
Mediterranean climate'>. Moreover, it is this environment that explains the exist-
ence of turtle and rabbit remains, which are particularly abundant in the older
levels in the sequence. This evidence indicates the non-selective capture of faunis-
tic resources by humans near the cave.

In addition, the reduction of the territories in which these resources could be
captured during the Mousterian period is suggested' by a reduction in the use of
flint, between the oldest dated occupation, corresponding to the “Mousterian
cone”, where, out of the 250 artifacts recovered, around 50% are of flint, 30%
quartzite and 20% quartz and the more modern Mousterian occupations, repre-
sented by Levels 8 to 12. In support of this theory, the absence of mountain goat
in the more modern deposits should be noted, in contrast with its presence in the
older levels although its absence may correspond to other causes such as a rise in

° Zilhao, 2023.
10 Nabais & Zilhao, 2019.
! Brugal, in Zilhao, 2001.
12 Zilhao, 2006.
13 Zilhao, 2001.
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temperature after an eventual colder period in around 38-37 Ka calBP, as indicated
by the exclusive presence of red deer amongst the fauna hunted at that time.

Three human remains recovered from the deeper levels have been classified
as Neanderthal, given that the associated lithic technology is clearly Mousterian.
These are remains recovered in 2006 and later, from the deepest levels of the
stratigraphic sequence (Layers 9, 10, 17, 18, 19 and 22). A review of the absolute
chronology of the occupation of this cave carried out after 2006, led to the con-
clusion that, contrary to the conclusions previously presented, it took place
between around 71,000 years ago (beginning of MIS 4) and around 106,000 years
ago (end of MIS 5 d), based on the combined application of the U-Th and OSL
methods™, so the chronology of the human remains found is closer to the lower
chronological limit indicated.

2.2. Gruta da Furninha (Peniche)

The formation of this cave, which nowadays overlooks the sea, is related to
a platform caused by marine abrasion of approximately 15 m above sea level.
The filling in of a vertical aven approximately 10 m high inside the cave is there-
fore more recent than the marine episode which, using altimetric criteria, corre-
lates with the last interglacial period”. Excavations carried out in 1879 by J. E.
Nery Delgado'® were undertaken in compliance with the best scientific standards
of the time, and careful records were kept of the stratigraphy and positions of all
the lithic industries and bones recovered, which are still preserved today in the
Geological Museum in Lisbon. The Pleistocene sequence consisted of a conglom-
erate at the bottom, containing few faunal remains, followed by a thick sedimen-
tary complex separated from the former by a stalagmite crust, revealing
discontinuity in the sedimentation. This succession consisted of seven fossilifer-
ous bone levels, separated by abandonment episodes consisting of eolic sands.

The largest lithic and faunistic assemblage comes from the third and second
fossiliferous levels. The typology of the associated flint items lies mainly within
the Mousterian period, revealing mixtures caused by circulation currents within

1 Zilhdo, 2023, p. 44.
15 Breuil & Zbyszewski, 1942.
16 Delgado, 1884.
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the cave. These mixtures were noted by Nery Delgado and later assessed by
Joaquim Fontes, who carried out a review of the lithic materials and identified
some Mousterian items', later confirmed by Breuil and Zbyszewski (1942).

The existence of Mousterian tools in this cave along the stratigraphic Pleisto-
cene sequence'®, mixed with faunal remains can be explained by the aforemen-
tioned mixtures, given that the coexistence of humans with large carnivores,
essentially represented by the striped hyena (Hyaena hyaena prisca) and a small
wolf (Canis lupus lunellensis), is not plausible. Proof of this lies in the fact, Joaquim
Fontes emphasized that half a Canis lupus radius did not appear to have been
transported to any significant distance and was recovered from the second level
whilst the other half was recovered 1.30 m above it from another level. Although
it is certain that movement occurred, there are no doubts that this Mousterian
cave is contemporary with the striped hyena, a species that became extinct in
Europe beyond the Pyrenees at the beginning of the Riss glaciation'®, whose
coexistence with the equally archaic small wolf that also occurs there in abun-
dance, underlines the refuge-area character of Portuguese territory in late
Pleistocene times. Assuming that the formation of the cave corresponds to that
of the marine abrasion platform outside it, connected to the 5-8 m level, the
opening of the well excavated by Nery Delgado inside it and the basal gravel
preserved in it must correspond to a regressive moment, which can be connected
to the regressive movement preceding the beginning of the last glaciation,
between MIS 5e and MIS 5d, between 123 000 and 109 000 years BP, and the fill-
ing of the well must have started immediately afterward. In fact, as Nery Delgado
had already concluded, the essentially aeolian nature of the sands deposited
inside this well is compatible with a regressive stage in which dune feeding was
ensured by the vast platform that emerged at the time, extending as far as the
Berlengas, swept by the cold Atlantic winds. It is interesting to note that in the
basal detrital fill, some of the pebbles are pinkish granite from Berlengas, evi-
dence of the direct transportation of clastic elements between the two sites during
the periglacial period, either by man or naturally through watercourses.

7 Fontes, 1916, pp. 1.1.
18 Bicho & Cardoso, 2010.
19 Cardoso, 1993.
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Fig. 7. Gruta da Furninha. Two mousterian artifacts top: denticulate; bottom: scraper. LNEG Geological Museum.
Photo by J. L. Cardoso.
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Fig. 8. Skull of Hyaena hyaena prisca (according to Harlé, 1910/1911, modified).

In this context, a U/ Th date obtained suggests the formation of this sequence
c. 80.88 Ka BP (+42.42; -31.26 Ka)®. Despite a high level of uncertainty, this result
is compatible with the end of the last interglacial when the cave was formed; it
is also compatible with the Mousterian industry recovered from it.

2 Cardoso, 1993.
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From the third ossiferous level comes a fragment of a human hemimandible
from a juvenile individual, which was given due prominence at the time?*, cor-
responding to a Neanderthal remnant due to its stratigraphic position, being the
first to have been identified in Portugal.

2.3. Gruta Nova da Columbeira (Bombarral)

Explored in 1962 by O. da Veiga Ferreira with the assistance of G. Zbyszewski
and J. Camarate Franga, this constitutes one of the most complete and rich
Mousterian stratigraphic successions ever identified in Portugal. The strati-
graphic sequence and the associated artefacts from each of the levels identified
are clearly defined®.

The cave, surrounded by a landscape of Jurassic limestone, is set halfway up
the left-hand slope of the Roto valley, which is cut deeply into the karst landscape.
It consists of a high thin gallery, approximately 20 m long, on average 3 to 4 m
wide and roughly 10 m high. The stratigraphy observed in successive vertical cuts
consists of a maximum of 10 levels (Fig. 18) which are almost always separated
by a fine stalagmite film, indicating a possible halt in sedimentation and in occu-
pation®. The last campaign in 1971, under the direction of J. Roche, aimed to
record a more detailed stratigraphic succession. An attempt to correlate the two
stratigraphic sequences, as well as to articulate and discuss the various absolute
dates obtained, which were dubitatively associated with various limitations, led
to a review of all the available information. As it was not possible to obtain radi-
ocarbon dates on bones, due to the lack of collagen, and bearing in mind the
published stratigraphic information, we resorted to the direct dating of a trie-
dro-type instrument, made from a robust rhinoceros” bone, collected in layer 8
using the U-Th method*. The reason for this choice was that it was an unques-
tionably carved piece and that it came from the layer that provided the first Nean-
derthal tooth collected in Portuguese territory. It is a left lower first molar germ
fromthetopof Level 9 (Level 10issterile), incontactwith Level 7inasector where Level 8
is missing®.

2 Delgado, 1884, P1. 1 A, no. 1.

2 Cardoso, Raposo & Ferreira, 2002.

B Zbyszewski, 1963; Ferreira, 1966, 1984.

% 7Zilhao et al., 2010.

% Ferreira, 1966; Ferembach, 1964 /1965; Antunes et al., 2000.
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First studied by Ferembach (1964 /1965), who attributed it with reservations
to a Neanderthal, it was later restudied and attributed with certainty to a juve-
nile Neanderthal®. Since the dating of the bone piece used indicates a date of
around 87 000 years, which can be found in MIS 5b, it is to this period that this
individual should be reported, associated with the most important occupation
found in the cave.

1), Fexressach — Molaire humaine de Bombarral Pl 11

Photographies de la molaire inférieure de Bombarral — 11 vue supérieure
ou occlusale; ¢ wvue de la face vestibulaire; 3: vue antérieure ou mésiale.

Fig. 9. Gruta Nova da Columbeira. Neanderthal lower left first molar germ (seg Ferembach,1964/1965).

% Antunes et al., 2000.
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Fig. 10. Gruta Nova da Columbeira. Entrance. Photo taken in 1962 during the excavations. J. L. Cardoso/O. da
Veiga Ferreira Archive.

Fig. 11. Gruta Nova da Columbeira. View of the interior of the cave during the excavations carried out in 1962,
showing the dark and carbonaceous layer (C. 8) corresponding to the most important moment of the Neanderthal
occupation of the cave. J. L. Cardoso/O. da Veiga Ferreira Archive.
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Fig. 12. Gruta Nova da Columbeira. Longitudinal cross-section. Original stratigraphical description by O. da
Veiga Ferreira. ]. L. Cardoso/O. da Veiga Ferreira Archive.

In fact, Level 8, containing 2433 artifacts, is followed by Level 7 which has
1,880; Level 6 contains only 677 artifacts 56 and 107 respectively in Levels 5 and
4, the most modern in the sequence containing lithic industries, indicating the
possibility that it continued to be occupied sporadically over a period that is
impossible to determine but cannot have lasted longer than a few centuries. Level
7 corresponds to the most modern effective human occupation of the cave. Level
6 corresponds to the establishment in the cave of a hyena den indicated by the
presence of numerous coprolites, and the amount of artifacts decreases abrupt-
ly—a situation which can be observed even more clearly in the two more modern
levels.
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Six deciduous rhinoceros teeth (D. hemitoechus) were recovered from Level
6 of the Gruta Nova da Columbeira; however, as the human presence is slight in
this level, the presence of this species may be attributed to the activities of large
predators and the same may be true of a fragment of jawbone containing two
molars worn to the roots at Gruta da Figueira Brava, corresponding to an old
individual. This was also the pattern witnessed in Lorga de Dine, where there is
no evidence of any compatible human occupation®.

In conclusion, Levels 8 and 7 correspond to the “main levels of human occu-
pation of the cave and the only ones in which it is possible to accept the hypoth-
esis of consistent occupations involving continuous residence”*.

The lithic industries of the Gruta Nova de Columbeira were attributed to the
techo-typological group known as “Mousterian with denticulates”, with Levallois
debitage and Levallois facies (Fig. 13).

Given the rarity and the controversy surrounding similar occurrences, it is
also worth noting the presence of certain bones which had been broken deliber-
ately and used as tools, as can be deduced by the marks that remain on them?,
which one of the best exemples is precisely the piece dated by U-Th.

There is a marked diversity in the use of raw materials throughout the entire
sequence, revealing a trend towards an increase in the use of flint and a corre-
sponding reduction in the use of quartz and stable levels for quartzite. However,
this does not mean that this increase of flint can be attributed to an extension of
the territories from which resources were gathered. The geology of the surround-
ing area shows that flint could have been obtained in the form of nodules or
smoothed pebbles from the limestone outcrops, including the massif in which
the cave itself is set, whilst quartz and quartzite were plentiful in the lowlands
nearby that extended to the sea. Moreover, this increasing demand for flint is not
accompanied by any increase in its use; the rate at which it was processed into
tools decreased, in contrast to the use made of quartz and particularly quartzite.
Thus, the greater demand for flint did not compromise but, in fact, stimulated
the use made of the other raw materials and did not correspond to an evolution-
ary pattern that heralded the Upper Paleolithic.

¥ Cardoso, 1993.
% Cardoso, Raposo & Ferreira, 2002, p. 50.
» Barandiaran & Ferreira, 1971; Cardoso, Raposo & Ferreira, 2002.
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Fig. 13. Industry from Gruta Nova da Columbeira. Level 6a: 2 — denticulate; 4 — deviated sidescraper.
Level 7: 1, 3 — cores; 5 — denticulate. Level 8: 6, 7 — denticulates; 8 — Levallois flakes; 9, 10 — Tayac points;
11 - core. All of flint, except 3, 6, of quartzite (after Cardoso, Raposo & Ferreira, 2002, modified).
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Evidently alternating use was made of the cave by humans and predators
and the levels which reveal the most intensive human occupation are also those
which contain the smallest amount of carnivore remains. In Level 8, which has a
high concentration of carbon resulting from prolonged burning, only one wolf
radius was recovered and in Level 7, three sets of hyena, in contrast with the
abundance of lithic industry already mentioned. Conversely, the levels contain-
ing the largest collection of carnivore remains in the central part of the fill con-
tained very little lithic industry. Lastly, the upper levels, bearing no traces of
human presence, are characterised by the presence of birds, including birds of
prey and the remains of the prey with which they are normally associated.

The composition of the large mammal fauna® suggests temperate climatic
conditions, with some cold and dry spells, favourable for the presence of Capra
pyrenaica (mountain goat) which was also well-adapted to the surrounding stony
landscape that forms part of the Estremadura environment of low mountain
outcrops under a strong ocean climatic influence. The existence of several rhinoc-
eros (Dicerorhinus hemitoechus) milk teeth indicates opportunistic hunting involv-
ing the capture of younger and weaker animals. However, as all the examples of
this species are restricted to Level 6!, which corresponds to the hyena den, these
remains may be linked to the activities of this carnivore.

The most interesting of the faunal elements is the terrestrial turtle (Chersine
hermanni) since this is the Portuguese site that contains the largest amount of
remains of this species™. This species prefers coastal areas at altitudes of no more
than 500-600 m and a Mediterranean environment. Nowadays its circum-Medi-
terranean distribution seems to be influenced in particular by a need for summer,
rather than winter, heat, and rain. Although the adults can withstand tempera-
tures of up to 10° or even 20° below zero, embryo development requires high
temperatures, with an optimum of around 30 °C but never below 20 °C. As the
turtles reproduce in summer and incubation lasts roughly 2.5 months, between
June and August/September they need temperatures that remain close to this
optimum. It is without doubt due to the lack of these conditions that the species

% Cardoso, 1993.
3t Ibidem.
% Jiménez Fuentes, Cardoso & Crespo, 1998.
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became extinct in Portuguese territory long before the end of the last glaciation,
as it had been unable to support the climatic deterioration that took place soon
after the cave was occupied. Of the 349 remains identified, 338 came from Level
8, which contains the greatest amount of evidence of human presence. There is
no doubt that they had been caught by humans and that this had been easy to
accomplish, a fact that also may explain the rapid extinction of the species. There
is no Upper Paleolithic site in the region where their presence was maintained.
A re-examination of the entire collection of chelonians found in this cave was
recently published®, and showed that two species were consumed, Chersine
hermanni and Emys orbicularis, the latter corresponding to the terrapin, which is
still common in Portuguese inland waters today.

The frequent presence of the terrestrial turtle (Fig. 14), which is the largest in
terms of amount in Level 8 of Gruta Nova da Columbeira indicates a higher
anthropic incidence. The same conclusion may be extended to the remains of this
species originating in the deeper levels of the Gruta da Oliveira, which are car-
bonized like the rabbit remains associated with them. Both species are plentiful
in most of the caves showing human Mousterian occupation—and also marked
in the Gruta de Ibn Amar*—although they differ in quantity, indicating a practice
of the hunting of small animals, which seems to have been common throughout
the Late Mousterian period.

It is important to emphasize the lack of sea mollusks, explained by the dis-
tance from de shoreline, more than 10 km, having in attention the opportunistic,
occasional, and non-specialized type of recollection. In conclusion, although the
chronometric information merits additional efforts in terms of revision/conform-
ity, the abundance of lithic industry attributed exclusively to the Mousterian, the
abundance of faunal associations that have been recovered, and the relationship
that may be established between the two assemblages throughout the strati-
graphic sequence, one of the most complete in the Mousterian, and finally, the
discovery of a neandertal tooth are all factors which make this cave an important
site in the Late Iberian Mousterian®.

¥ Boneta Jiménez; Cardoso & Pérez-Garcia, 2023.
3% Bicho, 2004.
% Raposo & Cardoso, 1998b; Cardoso, Raposo & Ferreira, 2002, figs. 15-17.
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Fig. 14. Gruta Nova da Columbeira. Fragments of the shell of a land tortoise (Chersine hermanni) consumed by
Neanderthals. Notice in one of the fragments the intentional sub-parallel incisions produced by a flint cutting
instrument (above) Photo by J. L. Cardoso.
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2.4. The Salemas cave (Loures)

The former, which was explored in 1961, became famous as a result of the
Upper Paleolithic sequence that was identified there. At the base of the fill, an
archaeological level from the Middle Paleolithic period was observed, containing
some fairly untypical materials geologically associated with a faunal assemblage
also resulting from remobilisations within the cave lasting for an undetermined
period of time.

A second lower left deciduous molar was found in the basal layer of the
Salemas cave, in a Mustierian context. Denise Ferembach’s studies (1962;
1964/1965) were inconclusive. When it was restudied later by Antunes et al.
(2000), its attribution to a young Neanderthal left no room for doubt. Therefore,
the absolute chronology remains open and new dating attempts are justified,
possibly using other methods.

Fig. 15. Entrance to the Salemas Cave, corresponding to an enlarged vertical diaclase in the pinewood limestones
of the upper Cenomanian in the Lisbon region. Photo from the time of the excavations, with José Camarate Franca
on the left and O. da Veiga Ferreira on the right. J. L. Cardoso/O. da Veiga Ferreira Archive.
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Fig. 16. Gruta das Salemas. Longitudinal stratigraphic section of the Salemas Cave fill, executed at the end of the
work by O. da Veiga Ferreira and J. Camarate Franga, with the Middle Paleolithic levels at the base of the
sequence. J. L. Cardoso/O. da Veiga Ferreira Archive.
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D. FEREMBACH Molaire de Salemas Pr.1

La dent de Salemas. En haut vue mésiale, en baz vue
weelusale (grossie environ 6 fois ).

Fig. 17. Gruta das Salemas. Second left deciduous molar of a Neanderthal collected in the Middle Paleolithic
levels (seg. Ferembach, 1964/1965, modified).

2.5. Gruta da Figueira Brava (Settbal)

Directly overlooking the sea and set in a miocenic calcarenite massif on the south
side of the Arrabida mountains to the west of Portinho da Arrabida, various exca-
vation campaigns were carried out in this cave at the end of the 1980s*. The entrance
to the former shelter was gradually filled in by calcium carbonate precipitates
(Fig. 18). Only a small part of the interior has been explored but the stratigraphic,

% Antunes & Cardoso, 2000.
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faunal, and archaeological records emphasize the importance of this site. The strati-
graphic sequence in the area excavated consists of materials that have been remo-

bilized from other parts of the interior of the cave.

Fig. 18. Gruta da Figueira Brava seen from the sea. Photo by J. L. Cardoso.

The base of the sequence corresponds to a conglomerate related to the raised,
level beach measuring 5-8 m, which is well preserved in the outer part of the
cave, as in the whole of the Arrabida southern coast” and can be attributed to an
interstadial form at the beginning of the last glaciation period. Two recent radi-
ometric dates on shells from the Forte da Baralha conglomerate deposit to the
west of Sesimbra indicate a much more recent chronology of ca. 37 Ka calBP and
38 Ka calBP* that is not compatible with the geological regional record®.

The results of the faunal studies* show the presence of large mammals such as
elephant/mammoth, aurochs, rhinoceros, and horses, incompatible with the moun-
tain land overlooking the cave. These species could only have been caught on the
vast coastal plain if it was exposed and extended to the east to the estuary of the
river Sado*..

% Teixeira & Zbyszewski, 1949.
% Pereira & Angelucci, 2004.

% Cardoso, 2006.

40 Cardoso, 1993.

! Antunes & Cardoso, 2000.
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Fig. 19. Gruta da Figueira Brava. Stratigraphic section of the trench excavated in 1988, with a sandy reddish main
level dated between ca. 86 000 and 90 000 years. Photo by J. Pais (in Antunes & Cardoso, 2000, modified).

The conglomerate level, which mainly consists of Jurassic limestone pebbles,
was identified inside the cave, lying directly on the miocenic substrate. This
conglomerate is followed by a series of fine carbon beds, resulting from the lix-
iviation and transport of the products of combustion from fireplaces in other
areas of the cave, which can also be observed presently in the exterior of the cave.

The cave was originally a vast room opened up by marine abrasion, the ceil-
ing of which later collapsed. A similar situation can be observed today along the
coast, with the opening of other caves at low-water level. Later, the entrance to
the cave was progressively filled in by heavy precipitation of calcium carbonate,
leading to the present situation of a main entrance, determined by an important
vertical diaclase in the Miocene calcarenites, and two other entrances.
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Fig. 20. Industry from Gruta da Figueira Brava. 1, 4 - transverse sidescrapers; 2, 3, 6 — single sidescrapers;
7 - perfuraring point; 5, 8, 9, 10 — cores. All of quartz, except 1, 4, 8, of flint (after Raposo & Cardoso, 2000).
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The first series of excavations in the cave was carried out between 1986 and
1990 by a team led by Miguel Telles Antunes and Joao Luis Cardoso. The inter-
vention focused on the first room, in a gallery that extends laterally, communicat-
ing with the second room. A basal detrital layer is followed by a red, fossiliferous
level containing an abundant lithic industry resulting from a similar process,
crossed by irregular whitish veins of calcium carbonate (Level 2). The upper part
of this level contains Roman and Islamic materials mixed with the remains of
domestic mammals, shells, and birds, and the series is sealed from above by a
stalagmite bed which is still forming today**. From an archaeological point of view,
approximately four thousand artifacts have been studied, or approximately two
and a half thousand if the splinters from chipping are excluded®. Within this
assemblage, the lithic industry appears to be expeditious, with no artifacts dis-
playing any notable typological outlines due to the poor quality of the raw mate-
rial, dominated by quartz pebbles of local origin. Some rare flint items occur,
probably originating from the S. Luis mountains 10 kilometers away. Chipping
from Mousterian centripetal disc cores predominates; amongst the retouched tools
there is a prevalence of scrapers, followed by denticulates and notches. According
to the traditional typological diagnostic criteria applied to Middle Paleolithic
assemblages, the Figueira Brava industry corresponds to a Typical Mousterian,
rich in denticulates of non-Levallois debitage and facies (Fig. 19).

The significant invertebrate marine fauna confirms a strong aquatic element
in the diet of the Neanderthal populations based on what was, at the time, a large
shelter.

The stratigraphic evidence of this is now easily seen in the open, in the former
vestibular area of the old cave, where a real lemachelic level has been identified,
corresponding to an old shell mound, based on the Miocene substrate, part of the
oldest phase of the Neanderthal occupation of the cave (Fig. 21).

In addition to molluscs (indicating waters that were, in general, slightly
cooler) (Fig. 22) there was also included crustaceans such as Maja squinado and
Cancer pagurus, whose pincers have been deliberately broken to enable the soft
flesh to be extracted* (Fig. 23).

2 Ibidem.
# Cardoso & Raposo, 1995; Raposo & Cardoso, 2000a, b.
# Callapez, 2000.
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Fig. 21. Gruta da Figueira Brava. Lumachelic level currently open air, observed along the old entrance to the cave,
based on the Miocene biocalcarenitic substrate. Photo by J. L. Cardoso.
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Fig. 22. Gruta da Figueira Brava — Evidence of the exploitation of marine resources: top: Patella sp. shell embedded
in the hardened sediment inside the cave; bottom: fragmented shell of Charonia lampas. Photo by J. L. Cardoso.
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Fig. 23. Gruta da Figueira Brava. Cancer pagurus (crab) claws, intentionally broken by Neanderthals to extract
meat. Excavations by M. Telles Antunes and J. L. Cardoso. Photo by J. L. Cardoso.
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Between 2011 and 2013, another team, led by Jodo Zilhdo and in which one
of us (J.L.C.) participated, carried out investigations in the inner room of the cave,
which had not yet been excavated, as well as in the corresponding front area,
open onto the sea. It was then possible to confirm the results of the previously
published investigations, namely the intense and systematic exploration of
aquatic resources, with the identification of a varied set of species of mollusks,
mammals, and fish, some of which had not yet been identified, although the
general conclusions obtained previously remained unchanged, with the differ-
ence that they were published in a worldwide journal®, thus being much better
known internationally. The extension of the excavated and sampled area to obtain
reliable absolute dates, using the dating of stalagmitic crusts collected both inside
and outside the cave, made it possible to establish a sequence of four episodes of
human occupation, all Mousterian. The episode corresponding to the excavations
of the 1980s, which provided the most numerous collections of archaeological
and paleontological remains, was located between 86 000 and 90 000 years ago
(MIS 5b). It was from here that the only human remains came, corresponding to
an upper premolar, whose characteristics relate to an adult Neanderthal®.
It comes from layer 2 (pinkish in color), dated by the uranium series method from
stalagmitic crusts identified in the 2010 / 2013 excavations, between 86.9 - 88.1;
85.4 - 89.8; and 86.7 - 92.7 Ka¥. (Fig. 24).

The study of the faunal remains recovered, seen together, led to the conclusion
of the association of Mediterranean with nordic elements, indicating a climate
colder than nowadays and a fairly substantial amount of forest and rocky terrain.
The faunal record therefore indicates that, as the cave overlooked the coastal plain
at the time, it was here that the majority of the animals were caught, including
the elephant or even the mammoth*, both by humans and by other predators
from the cave, such as the leopard, cave lion, hyena, wolf and grizzly bear, alter-
nating with humans in their us. However, unlike the Gruta Nova da Columbeira,
it was not possible to demonstrate clearly how this human occupation alternated
with that of the carnivores, given the characteristics of the stratigraphic record.

% Zilhao et al., 2020.

4 Antunes et al., 2000.

47 7ilhao et al., 2020.

4 Antunes & Cardoso, 1991.
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Fig. 24. Gruta da Figueira Brava. Upper premolar from an adult Neanderthal. Excavations of M. Telles Antunes &
J. L. Cardoso. Photo by ].L. Cardoso.

In the rocky and more mountainous area of the Arrabida range, Capra
pyrenaica remains were also recognised in the faunal assemblage, representing
the second most frequent species of large mammal to be identified (ca. 22%)
after the red deer (Cervus elaphus)®. This situation indicates the exploitation of
various biotopes near the cave, a situation that appears identical to that which
has been observed in the other Estremadura caves with significant Mousterian
occupations. The human occupation is therefore residential in type, associated

4 Cardoso, 1993.
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with the systematic and non-specialised use of the various food resources avail-
able in the surrounding area, from the shore to the mountain area, including
the coastal plain.

Underlying this proposition is the abundance of marine species, whose
importance in the diet of the Neanderthals had already been duly highlighted,
based on the testimonies collected in the excavations carried out between 1986
and 1990 under the direction of M. Telles Antunes and Joao Luis Cardoso,
indicating a systematic collection from along the rocky or sandy shore, both in
the intertidal and infralitoral areas including crustaceans®, a reality that was
later confirmed?'.

The area in which the food resources were obtained would not extend beyond
the area surrounding the site. The exception is the whitish or sometimes streaked
flint, which came from the Sao Luis mountains roughly 10 km away in a straight
line. However, the scarcity of this raw material (161 cores and debitage products
out of a total of 3,848 items and 21 tools out of a total of 358)>*is clear proof of the
infrequent use made of this resource, despite its obvious advantages given the
poor quality of the local rock, and it reinforces the local, though prolonged, nature
of the human occupation.

3 - NEANDERTHAL SETTLEMENT AND SUBSISTENCE

The importance of the stratigraphic sequences of some of the caves, such as
the Gruta da Oliveira and the Gruta Nova da Columbeira indicate residential
types of sites, with prolonged and recurrent characteristics. The Gruta da Figueira
Brava also appears to indicate this type of occupation, although clearly, it is not
possible in any of these cases to determine the duration of human presence nor,
in most cases, any possible seasonal occupation. However, certain sites indicate
short-term occupation due to the scarcity of the artifacts found and the poor
stratigraphic record—as in the case of Lapa dos Furos, where only seven artifacts
were identified, corresponding to a date of 40 Ka calBP as a terminus post quem

% Callapez, 2000.
51 Zilhao et al., 2020.
52 Raposo & Cardoso, 2000.
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for the Mousterian occupation®—the Gruta da Figueira Brava was certainly occu-
pied in spring and summer, given the abundance of young rabbits that had been
caught by humans®. The occupation of the cave alternated with that of carni-
vores, as observed in other caves dating from the same period (Gruta do Caldeirdo,
Gruta do Escoural, Gruta Nova da Columbeira).

Fig. 25. Figueira Brava Cave. Dagger made on a proximal radius of auroch. Photo by J. L. Cardoso.

53 Zilhao, 2006.
% Mein & Antunes, 2000.
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The area in which resources were gathered—including raw materials for man-
ufacturing artifacts—was always restricted to the area surrounding each site.
Medium-sized mammals, such as red deer and horse, were common at the time
in their respective biotopes and indicative of open land or corresponding more
to forest areas.

The hunting of very large mammals is documented in Figueira Brava Cave by
the presence of aurochs (and eventually by elephants and mammoths), some
deliberately broken aurochs” bones had been transformed into various tools, as
the dagger made on a proximal radius of auroch (Fig. 25), or bones of rhinoceros,
such as the trihedral tool found in Level 8 of Gruta Nova da Columbeira (Fig. 26).

Fig. 26. Gruta Nova da Columbeira. Trihedral tool made on a massive bone of rhinoceros. Photo by J. P. Ruas
(in Zilhao et al., 2010).
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The hunting of small and medium-sized prey is documented in Gruta da
Oliveira, Gruta Nova da Columbeira, and Gruta da Figueira Brava. Besides the
presence of rabbits, most of the remains consisted of deer whilst other species
such as horse and mountain goat were also present but in differing amounts due
to the nature of their respective biotopes. In addition to meat, bone marrow was
also systematically used by fracturing long bones or other anatomical segments
rich in bone marrow, as evidenced by two horse hemi-mandibles fractured lon-
gitudinally along their lower edge for this purpose (Fig. 27). The contribution
made by carnivores cannot be quantified but would have been much lower, bear-
ing in mind the number of remains preserved, particularly in Levels 8 and 9 of
the Gruta Nova da Columbeira.

In addition, the importance of gathering mollusks from the shore should also
be stressed in the areas nearest to the coast, such as Gruta da Figueira Brava and
Gruta de Ibn Amar, where fishing has also been recorded. In the former, the
marine prey also extended to crustaceans (Maja squinado, Cancer pagurus), whose
pincers were found deliberately broken®, and marine mammals such as the com-
mon dolphin (Delphinus delphis) and the ringed seal (Pusa hispida)*. These may
correspond to the secondary exploitation of animals washed up on the shore (or
captured on it, in the case of the seal), with the latter species indicating a colder
climate than nowadays. This is a clear indication of the importance of the marine
resources gathered and consumed in the cave, at present unique evidence in
Portuguese territory in terms of the variety and abundance of the remains pre-
served.

The practice of recollection was extended to other species easily captured,
such as the terrestrial European tortoise, very well documented in Gruta Nova
da Columbeira and Gruta da Oliveira.

In the Algarve, the sites discovered so far are located no more than 10 km
away from the present coastline’, meaning that most of the inland Algarve area
would have been covered at the time by dense maquis and forests, making trav-
eling and hunting in that area difficult. The exceptions would have been the water

% Callapez, 2000.
% Antunes, 2000; Zilhao et al., 2020.
% Bicho, 2004.
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courses which, as in the case of Estremadura, would have been a good means of
penetrating and traveling into the area, favoring hunting and, therefore, open-air
establishments of groups of people, a situation that is particularly well evidenced
by finds recovered in the Tejo valley and its tributaries or sub-tributaries, such
as the River Nabao in the Tomar area or the River Almansor in the Benavente/
Santo Estevao area.

Fig. 27 — Gruta da Figueira Brava. Two horse (Equus caballus) hemimandibles whose lower edge has been
intentionally removed by multiple percussions, allowing the bone marrow to be extracted for food purposes.
Photo by J. L. Cardoso.
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4 - THE PORTUGUESE RECORD IN THE CONTEXT OF THE
WESTERNMOST DISAPPEARANCE OF NEANDERTHALS

Until very recently, the fact that the first anatomically modern human popu-
lations did not occupy the center, south, and west of the Iberian Peninsula until
around 34 Ka calBP was generally accepted. This fact was justified by the com-
bined effects of two factors: the possible difficulty of adapting to the respective
natural environments and, above all, the fact that these environments were occu-
pied by Neanderthals. In this context, it would be expected that the size of the
respective territories would have played a decisive role: the smaller and geo-
graphically more accessible territories would have generated all the phenomena
of acculturation and/or a rapid decrease in population and the extinction of the
less well-equipped population. The less geographically accessible territories
would have led to the preservation of cultural traits and a longer survival of the
older populations who could make use of sufficiently large areas for reproduc-
tion. This would have been the case in the east (Greece and Italy) and the west
(Portugal and Mediterranean Spain) respectively.

Moreover, the role played by the present-day Portuguese territory as an area
of refuge originates in much earlier times. In this context, it is important to
remember the abundant presence of Hyaena hyaena prisca (the antecedent of the
present-day African striped hyena), as well as the ancient subspecies of small
wolf (Canis lupus lunellensis) in the Furninha cave (Peniche) at the start of the last
Ice Age (around 80 Ka BP), whilst in the areas of Europe beyond the Pyrenees
records only exist up to the Mindel-Riss interglacial period, as they were unable
to survive the rigors of the Rissian cold that began around 250 Ka calBP.

The past decade and the beginning of this one contributed with theoretical
models to explain the late survival of the last Neanderthals in the south and
southwest of Iberia. This situation may at least be partly explained by ecological
reasons and the behavioral preferences of the two human groups, which has been
called the “Ebro frontier”, an imaginary geographical line that would act as a
stable barrier between the region to the north and the rest of the Iberian territory
inhabited by the last Iberian Neanderthals™.

5 Zilhdo & Trinkaus, 2002, p. 567.
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However, this demographic model based on a lasting and stable separation
between two populations has also been frequently questioned. Joris ef al. (2003),
for example, verify that (1) there is a clear discrepancy between the radiocarbon
dates obtained for bones and charcoal of sites used to justify the model, with the
latter being several thousands of years more modern; 2) as a consequence, they
conclude that there is no proof of the duration of Middle Paleolithic industries
in the southwest of the Iberian Peninsula during the oldest phases of the Aurig-
nacian, a conclusion which contradicts the “Ebro frontier” model which, as pre-
viously stated, distinguished between the Late Mousterian industries of the
southwest and those of the Early Aurignacian in the northeast; 3) in fact, the
available dates imply a model of population dynamics which shrank during the
most intensely arid and cold phases and expanded during the warmer intersta-
dial phases, giving rise to the idea of regional development during the Aurignacian
in south-east Europe based on Late Mousterian industries produced by
Neanderthals. These transitional industries are, however, completely absent from
Portuguese territory.

The absence of transitional industries that have been attributed to Neander-
thal/Modern Human cultural contacts®, as are found in northern Iberia and
France (i.e., the Chatelperronian), seem to add weight to the view of limited
contact between Neanderthals and modern humans in southern and western
Iberia Straus (2021), despite the occurrence of the hybrid skeleton of the “Lapedo
child” in central Portugal®.

Following the issues raised by Joris et al. (2003), most of the dates for late
Neanderthal occupations in southern and western Iberia have been, over the
last decade, questioned by other authors® due to possible age underestimations
related to problems with site integrity, contamination with younger carbon, or
poor preservation of collagen in bone samples. In fact, several sites yielding
absolute dating results for Neanderthal occupations after 40 Ka calBP, including
the Portuguese sites of Gruta da Figueira Brava, Gruta Nova da Columbeira,

% Hublin, 2015; Hublin et al., 2020; Mellars, 2004; Ruebens et al., 2015.
0 Zilhao & Trinkaus, 2002.
' Higham et al., 2014; Maroto et al., 2012; Wood et al., 2013.
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Foz do Enxarrique, Gruta da Oliveira, and the Spanish sites of Zafarraya®, and
Jarama VI®, have been recently reassessed, with the new results indicating either
considerable underestimations of the original dates® or a lack of solid evidence
for the association of dates and stratigraphy®. On the other hand, the Spanish
sites of Cueva Anton®, Higueral de Valleja”, Carihuela®, as well as Gorham's
cave in Gibraltar®, are still strong contenders for a late persistence of Neander-
thals in southern Iberia. With a few exceptions, these occupations are composed
of small lithic assemblages, including very few, undiagnostic retouched stone
tools™. In this regard, some authors have highlighted that until actual hominin
fossils or sediments with human aDNA are found in unquestionable association
with the stone tools, the authorship of those assemblages cannot be confirmed™.
In Portugal, for example, and as shown above, the presence of Neanderthal
bones is only restricted to a limited number of sites, most of them without any
possibility of new archaeological interventions.

The location of some of those very late Neanderthal sites seems, however, to
support the idea that any persistence of Neanderthals until 37 Ka calBP was
mostly restricted to the near-coastal areas’ and, possibly, that the lack of a more
substantial number of Neanderthal cave occupations between c. 42 Ka calBP and
37 Ka calBP is due to a preference for open-air settings along rivers, lake margins
and the seaside™. Alternatively, the lack of archaeological and fossil evidence for
this interval has also been related to climatic and landscape instability that either
erased the archaeological record or prevented its formation™. Some researchers
have also advocated that a climate-induced chain reaction of habitat fragmenta-
tion, diminished social networks and low fertility rates were the triggers for

2 Hublin et al., 1995.

% Lorenzo et al., 2012.

% Cunha et al., 2019; Kehl et al., 2013; Wood et al., 2013; Zilhao et al., 2020, 2021.
6 Zilhdo et al., 2011.

% Zilhdo et al., 2017.

67 Jennings et al., 2009.

8 Carrion et al., 2019.Andalusia, Spain
% Finlayson et al., 2006.

"0 Vaquero & Romagnoli, 2017.

7! Straus, 2021.

72 Wolf et al., 2018.

7 Zilhdo, 2021; Zilhao et al., 2011.

™ Aubry et al., 2011; Mallol et al., 2012.
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Neanderthal demise in Iberia”, possibly resulting in independent disappearance
of regional groups well before the arrival of modern humans, likely during the
climate deterioration thought to have been provoked by the Heinrich Event 5.

The physical separation between Neanderthals and modern humans pro-
posed by the “Ebro Frontier” seems also not compatible with recent evidence for
the presence of Early Aurignacian materials in Bajondillo (southern Iberia)
c. 43 Ka calBP”” and those found at Lapa do Picareiro (Portuguese Estremadura)
dated to c. 40 Ka calBP”®. Together, these studies provide critical insights into the
timing and pathways of early modern human dispersal into Europe. They high-
light a rapid expansion of modern humans across Eurasia, challenging previous
assumptions about the pace and nature of this process (Fig. 28).

Fig. 28. Location of sites south of the Ebro basin with Middle Paleolithic occupations possibly dating to after 40
Ka calBP (black dots) — according to Zilhdo (2021); and Upper Paleolithic sites possibly dating to 40 Ka calBP or
before (red dots) — according to Haws et al., (2020) and Cortés-Sanchez et al. (2019).

7> Dalén et al., 2012; Melchionna, 2018.

76 Galvan et al., 2014.previously considered as one of the last refuge zones of the Neanderthals. Evidence
of Neanderthal occupation in Iberia after 42 ka is now very scarce and open to debate on chronological and
technological grounds. Here we report thermoluminescence (TL

77 Cortés-Sanchez et al., 2019.

78 Haws et al., 2020, 2021.
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Both sequences, however, have been recently criticized. The Bajondillo lithic
assemblage has been argued to be a mixed collection of artifacts from younger
and older occupations as lacking typological traits of the Proto or Early Aurig-
nacian phases”. While the association between dates and the Aurignacian blade-
let component detected in levels GG-HH-II at Lapa do Picareiro has also been
put into question by Zilhdo (2021, 2022), arguing that those materials should
probably be of a later stage of the Aurignacian technocomplex.

Overall, as elsewhere in Eurasia, currently available data from Iberia seems
to indicate that a rather complex mosaic of processes might have occurred during
the thousands of years preceding the ultimate disappearance of the Neanderthals.
Most of the identified patterns are still very tentative and contingent on more
dating and taphonomic analyses of existing key sites and the further excavation
and study of new ones™. Particularly relevant is the fact that as recently observed
by Cascalheira et al.*, very little is known about the eco-cultural dynamics occur-
ring between the apparently stable and resilient conditions of MIS 5 Neanderthals—
as revealed by the outstanding discoveries in southwestern Iberia of recurrent
use of coastal resources®, production of art ¥, use of personal ornaments *, and
rapid technological pace ®—and the later parts of the MIS 3 when Neanderthals
are likely to have completely disappeared from the archaeological record.

After close to 400 000 years of evolutionary success across Eurasia®, Nean-
derthals disappeared from the archaeological record sometime between c. 45 000
and 30 000 years ago, being replaced by modern humans®. At least three different
categories of hypotheses have been advanced to explain the disappearance of the
Neanderthals®. First, the event has been causally related to the migration of
modern humans into territories occupied by Neanderthals, with both groups
competing for the same resources. Inter-specific differences in skeleton

7 de la Pena, 2019

80 Straus, 2021

81 Cascalheira et al., 2022.

82 Zilhao et al., 2020.

8 Hoffmann, Standish et al., 2018.

8 Hoffmann, Angelucci ef al., 2018.

8 Zilhao et al., 2021.

8 Arsuaga et al., 2014.

8 Benazzi et al., 2011; Higham et al., 2011; J.-J. Hublin, 2015.
8 Vaesen et al., 2021.
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morphology®, cognition®, technology®!, social®* or economic patterns®, would
have given modern humans significant advantages. Second, environmental
change, including general climatic instability*, extreme climatic conditions™ or
the introduction of pathogens by modern humans®, have been suggested to led
Neanderthals to extinction. Finally, due to the presumed small size and limited
interconnectedness of Neanderthal populations, internal demographic dynamics,
such as inbreeding, Allee effects, or stochastic fluctuations, have been pointed as
potential independent factors impeding Neanderthals to persist in the long run”.

Many of these hypotheses are based on single-cause models, investigated
through mathematical estimations, whose results are hard to test against the
complexity present in the archaeological record. In fact, for the most part, studies
based on mathematical models have been theoretical, with minimal use of archae-
ological data®.

Currently, different hypotheses remain open to debate, and many explana-
tions appear to have more opponents than proponents®, particularly the ones
supporting cognitive “superiority” of modern humans, who had evolved in
Africa, developing complex cultural traditions that allowed them to expand and
replace all other hominins'®. A series of discoveries on Neanderthal production
of art and personal ornaments'”, reliance on coastal resources and diverse sub-
sistence practices'®, and the production of specialized /complex tools and rapid
technological change'® across Europe, have provided important evidence to

8 Bastir et al., 2020; Sorensen & Leonard, 2001; Steudel-Numbers & Tilkens, 2004; Stewart et al., 2019.

% Berwick & Chomsky, 2017; Bolhuis et al., 2014; Burke, 2012; Kochiyama et al., 2018; Mellars, 2004;
Mithen, 1996, 1997; Pearce et al., 2013; Wynn & Coolidge, 2004.

1 Bar-Yosef & Kuhn, 1999; Chu, 2009; Collard et al., 2016; Dibble et al., 2018; Kolen, 2000; Muller
& Clarkson, 2016; Shea & Sisk, 2010.

2 Gamble, 1999; Horan et al., 2005.

% Marean, 2014; Richards et al., 2001; Shipman, 2015; Stiner & Kuhn, 2006; Timmermann, 2020.

% Finlayson, 2008; Jiménez-Espejo et al., 2007; Miiller et al., 2011; Tzedakis et al., 2007.

% Golovanova et al., 2010.

% Greenbaum et al., 2019; Houldcroft & Underdown, 2015; Wolff & Greenwood, 2010.

°7 Finlayson, 2004; French, 2016; Kolodny & Feldman, 2017; Vaesen et al., 2019.

% Roberts & Bricher, 2018.

% Vaesen et al., 2021.

100 McBrearty & Brooks, 2000.

11 Hoffmann, Angelucdi et al., 2018; Hoffmann, Standish ef al., 2018; Rodriguez-Vidal et al., 2014; Zilhao et al., 2010.

102 Blasco et al., 2014; Sistiaga ef al., 2014; Zilhao et al., 2020.
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question if the Neanderthal archaeological record is different enough to explain
their demise in terms of “inferiority”’*. These data contradict the classic idea that
the Middle Paleolithic was a period of stasis'®, with few behavioral changes
occurring across time and space. On the contrary, it indicates that specific spatial
and chronological tendencies exist amongst Neanderthal stone tool assem-
blages'®, subsistence patterns'”, and that geographical patterning is supported
by variation in skeletal features'® and genetics'”.

COMUNICACAO APRESENTADA A CLASSE DE CIENCIAS
NA SESSAO DE 2 DE FEVEREIRO DE 2023

COMUNICACAO RECEBIDA A 31 DE MARCO DE 2024
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