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Abstract

The evidence concerning the most recent Neanderthals in Portugal and maybe
in the world, comes from three basic sites: Gruta Nova da Columbeira, Gruta das
Salemas and Gruta da Figueira Brava.

For Gruta Nova da Columbeira, two human occupation levels were 4C dated:
c. 7, 26400 + 750 BP and c. 8, 28900 = 950 BP. The industries (denticulates, rich in
levallois facies scrapers) are exclusively late Mousterian; this, as well as the fauna and
a neanderthalian tooth make this cave one of the reference Mousterian sites in the
[berian Peninsula.

Gruta das Salemas — at the bottom, sediment gliding suggests that most of the
basal deposits (and bones for 14C dating) came from the outside during a certain time
span. Atypical implements have tentatively been ascribed to the Middle Palacolithic.
Bed 8 yielded a human decidual molar and was dated 24820 + 550 BP, this being

* The recognized names of the sites are indicated (gruta, in Portuguese = cave).
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apparently too late for the Mousterian. The concerned dating may be somewhat later
than the lowermost c. 8 deposits.

The Gruta da Figueira Brava is especially important because of the wealth
ol data it provides. The site resulted from karst erosion that broadened vertical
diaclases, and mainly from marine abrasion during Tyrrhenian III event. The surf
excavated a broad and deep shelter. The consequent lowering of the sea level (until
aboul — 60 meters) forstered the development ol a littoral plain with dunes that was
flooded again in the Holocene. Diagenetic CaCO, consolidated the external part of
eolic sand with its fossil contents into a hard sandstone. That, in turn, converted
the shelter into the extant cave. The upper part of C. 2 bed shows some evidence of
human walking, excavating and (much later) the sticking of amphorae. A nean-
derthalian tooth was found in C. 2 along with mammal, bird and other faunal
remnants. These objects include marine shells, coprolithes, human food garbage,
bone and lithic late Mousterian implements, including denticulates (non-levallois
facies owing to the scarcity of better raw material), and quartz pebbles brought in by
man. Found in C. 3 were fired stones, ashes and charcoal, as well as what seems to be
burnt animal [at and resin. These elements suggest the use of [lire for lighting.

Much organic matter was eliminated. The accumulation of iron oxides may be
the result of the cumulative effect of exposure and denudative processes. The sea
(a few kilometers away [rom its present position) provided large quantities of
molluscs and crabs. C. 2 was #C dated 30930 = 700 BP, the value for the intermediate
fraction being 30050 + 550 BP. The dating may appear somewhat older than the real
age. Th/U dating is 30561 + 11759 — 10725 BP. The homogenous lithic implements
seem to indicate that the late Mousterian occupation was short and discontinuous:
when temporarily abandoned by man, the shelter may have been frequented by bats
and other animals such as hyenas and panther.

Resumo

Os dados acerca dos tltimos neandertais em Portugal (e, talvez, no mundo)
provém da Gruta Nova da Columbeira, da Gruta das Salemas e da Gruta da Figueira
Brava.

Dois niveis de ocupa¢ao humana da Gruta Nova da Columbeira foram datados
HC: c. 7, 26400 + 750 BP e c¢. 8, 28900 + 950 BP. Excelentes industrias (com denti-
culados, ricas de raspadores de facies levallois), s6 do final do Mustierense, fauna e
um dente de neandertaliano fazem deste um sitio de referéncia do Mustierense
ibérico.

Gruta das Salemas — escorregamento de sedimentos sugere que a maior parte
dos depésitos basais (e os ossos para datagao 'MC) provém do exterior. Industrias
atipicas foram atribuidas ao Paleolitico médio. A camada 8 deu um molar lacteal
neandertaliano; foi datada de 24820 + 550 BP, o que parece demasiado tardio para o
Mustierense. Esta data pode ser algo mais moderna do que os depdsitos iniciais
da C. 8.

A Gruta da Figueira Brava € particularmente importante devido a riqueza da
informacao que deu, inclusive sobre a fauna marinha; é a jazida mais rica em
Portugal neste dominio. Resultou do alargamento de fissuras e, principalmente, de
abrasao marinha (Tirreniano III), que escavou amplo abrigo com lecto sobrejacente.
O subsequente abaixamento do nivel do mar até ca. de — 60 metros permitiu o desen-
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volvimento de uma planicie litoral com dunas (coberta pelo mar, no Holocénico).
Precipitagao de CaCO; veio consolidar a parte externa do enchimento de areias
edlicas com [6sseis e instrumentos liticos, convertendo o abrigo em gruta. AC. 2 é
constituida por areias que, na parte superior, mostram evidéncia de pisoteio, esca-
vagao e implantagao de anforas romanas. Foram encontrados (sobretudo na C. 2, de
onde provém um dente de neandertaliano) restos de mamileros, aves e outros verte-
brados, coprélitos, conchas marinhas, detritos alimentares humanos, bem como
indtstrias ésseas e liticas do Mustierense [inal, com denticulados). A presenca (C. 3,
em especial) de pedras submetidas a fogo, cinzas, carvae e o que parecem restos de
gordura animal queimada e de resina indicam fogueiras ¢ sugerem iluminagao.
Intensa oxida¢ao eliminou a maior parte da matéria organica. A acumulacao de
éxidos de ferro pode ter resultado do efeito acumulativo da exposicao e de processos
de denudagao. Nao ha evidéncia de ter havido perto algum rio. O mar, a poucos
quilémetros, fornecia quantidades de moluscos e caranguejos. C. 2 foi datada '4C
a partir de valvas de Patella 30930 + 700 BP, com 30050 + 550 BP para a [racgao
intermédia. Nao houve contaminacao. A idade real pode ser algo mais moderna do
que aqueles valores. A datacao Th/U, 30561 + 11759 - 10725 BP, é compativel com
a do MC, O conjunto de instrumentos liticos, homogéneo, parece indicar que a
ocupag¢ao mustierense teve duragao bastante limitada. Foi descontinua, com episo-
dios de abandono pelo homem que permitiram a [requéncia por predadores (sobre-
tudo hienas e panteras) ¢ morcegos.

Introduction

The evidence concerning the most recent Neanderthals in Portugal, and
maybe in the world, comes from three basic caves: the Gruta da Figueira
Brava, on the coast near Portinho da Arrdabida (J. Pais and P. Legoinha, 2000,
this volume), directly excavated and exploited by the authors; Gruta Nova da
Columbeira, near Bombarral; and Gruta das Salemas, near Lousa (Loures)
(Fig. 1). For the last two, data about the geological setting have been
contributed by G. Manuppella.

For Gruta Nova da Columbeira, stratigraphic evidence is good. An
excellent collection of homogenous, often high-quality, exclusively late
Mousterian lithic implements was obtained here. These flint implements
(for the most part) includes denticulates and levallois scrapers. This cave
also vielded an association of large mammals, whereas small ones are nearly
unknown (for faunal data see Antunes, 2000 — faunal synthesis, this volume).
14C dating is good. All this and the presence ol a neanderthalian tooth make
this cave one of the reference Mousterian sites in the Iberian Peninsula.

Gruta da Figueira Brava presents some similarities, especially in what
concerns its relationship to the sca, with the well-known neanderthalian site
of Devil’s Cave, Gibraltar. From all data gathered, Gruta da Figueira Brava
seems to be richer than the other mentioned sites in Portugal. Both large
(including marine) and small mammals, a rich bird association, reptiles and
amphibians, are well represented. Unlike the remaining portuguese sites,
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FiG. 1 - Portugal — a map indicating the position of the concerned localities (Gruta
Nova da Columbeira, Gruta das Salemas, Gruta da Figueira Brava) and a
few other more or less related sites.
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data about marine molluscs and some other invertebrates is plentiful. Bone
implements are common, in association with large numbers of lithic ones
that correspond to a homogenous, late Mousterian association of denticu-
lates and much less levallois scrapers than at Columbeira. That is a conse-
quence of the worse quality of available raw materials, flint being rare; most
ol the specimens were made on quartz, less in quartzite, some even in lime-
stone and flint. A neanderthalian pre-molar was found: it presents two sets
ol elsewhere unknown, man-made incised striac produced post mortem
(with a cutting implement) and after the corpse was torn apart. This proce-
dure is elsewhere unknown. “C dating is good and has been corroborated
by U/Th series.

Much less can be said about the Gruta das Salemas. Stratigraphy poses
some problems related to the gliding of sediments along [issures. The lower
levels vielded scant, atypic lithic implements that have been tentatively
ascribed to the Middle Palacolithic. Evidence is rather good for large
mammals but there is none as far as small ones are concerned. Nevertheless,
the presence of a neanderthalian decidual tooth in the lower part of the
cave’s infillings and the C dating of a somewhat later level are very inter-
esting.

Gruta Nova da Columbeira

In the Serra da Cesareda, Upper Jurassic units occur in a large area.
The main unit “Camadas de Alcobaca” comprises two formations with
special interest, the “Calcarios * de Moledo Fm” and the overlying
“Reguengo Pequeno Fm”. The “Calcarios de Moledo Fm” has been dated
Hypselocyclum - divisum Zone, Lower Kimmeridgian, by ammonites:
Orthosphinctes poligyratus (Reinecke), Phillopachyceras sp., Orthosphinctes
cl. vandelli (Choffat), Lithacoceras subachiles (Wegele), Ataxioceras
discobolum (Fontannes) and A. guentteri (Oppel) (see Klingel, 1991).

Both Formations underwent karstic erosion. Several caves resulted,
three of them on the left slope of the Vale ** de Frades. The cave known as
Gruta Nova da Columbeira is situated at the uppermost part of the “Calca-
rios de Moledo” Fm (Fig. 2 and 3). Coordinates: 39” 18" 6" N, 9" 11" 58" W.

The deep Vale Roto is a canyon. Its ca. 20 meters bottom is much below
the highest surface, a platform at about 150 m. The western part of this plat-
form is clearly divided by successive marine levels. The coastline was near
until recent times. A fossil coastline is preserved along.

Calcdrios (in Portuguese) = limestones.

3

Vale (in Portuguese) = valley.
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F1G. 5 - Gruta Nova da Columbeira, stratigraphic section (Zbyszewski e al., 1980-81,
profil 11, p. 10).

(2433); C. 7 follows up with 1880 (Raposo & Cardoso, 1998). The maximum
incidence of carnivores was recognized in C. 6, which is poor in herbivorous
mammals and industries in comparison to C. 7 and C. 8. We may conclude
that the vast majority of herbivores found in C. 7 and C. 8 is a consequence
of hunting.

14C dating of two human occupation levels: C. 7, Gil 2703 sample, 26400
+ 750 BP; C. 8, Gif 2704, 28900 + 950 BP. These place Gruta Nova da Colum-
beira among the about two dozen sites in Portugal and Southern Spain
where the permanence of Neanderthals and Mousterian industries until
ca. (or even after) 30000 BP has been ascertained (Raposo & Cardoso, 1998).

The industries (denticulates, numerous levallois scrapers) have been
exclusively ascribed to the late Mousterian. This and the presence of a nean-
derthalian tooth at the top of C. 9 (in contact with C. 7 in a spot where C. 8
did not exist — Ferreira, 1966, 371) contributed to make Gruta Nova da
Columbeira one of the reference localities for the study of the Mousterian in
the Iberian Peninsula.

C. 6 and C. 8 yielded 255 identified mammal remnants (Cardoso, 1993).
Their association is similar to other late Wiirm ones from several lower alti-
tude caves in the portuguese province of Estremadura. The same association
suggests temperate climate conditions, with some cold and dry seasons that
favoured the existence of Capra pyrenaica — then a common species at the
Serra dos Candeeiros.
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The only part of the cave where the stratigraphic succession was
complete and well preserved was between sections 7 and 11 (Roche &
Ferreira, 1970): “level” 4 corresponds to the C. 8 bed and “level” 3 to C. 7. The
lowermost deposits are most interesting:

C. 7 - vellow-reddish soils with medium to small, angular detritical elements in
large numbers. Sediments clearly glided along [issures on the [loor. This
layer yielded a few implements that have been regarded as Perigordian
(0.10 to 0.35).

C. 8 - inside the fissures, there was a mixture of “terra rossa” and brown, clayey
soil. These materials apparently glided along the fissures and are prob-
ably sediments from the two levels just above.

A more intense gliding of sediments along the vertical fissures that
affect the whole cave was observed at the bottom. The primitive [loor was
entirely covered (Roche & Ferreira, 1970, 264). These phenomena were

FiG. 8 - Gruta das Salemas, entrance. O. da Veiga Ferreira (center), accompanied
by G. Zbyszewski (with hat), showing the site to M. T. Antunes. (Photo J. L.
Cardoso, 1987).
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FiG. 11 - Gruta das Salemas, stratigraphic section (Roche & Ferreira, 1970, Fig. 1)
enlarged from the longitudinal profile (Zbyszewski et al., 1980-81, profil I).
Each scale is in meters.

Gruta da Figueira Brava

The site and its origin

The Gruta da Figueira Brava (Fig. 12-34) is one of the main Portuguese
late Mousterian sites. It yielded Portugal’s richest evidence on marine fauna.
It lies a few meters from the sea and less than 5 meters above the high tide
level at the southern slope of the Serra da Arrdbida, westwards of the Creiro
small fortress (Fig. 12 and 17). Coordinates: 38° 28° 23”N, 8° 59" 42 W.
A detailed geologic account is provided (Pais & Legoinha, 2000, this
volume).
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FiG. 14 - Gruta da Figueira Brava, entrance seen from the sea showing the enlarge-
ment of a main diaclase. At the lower part, the sea is excavating the Miocene
biocalcarenites below the 5-8 meters terrace surface (i.e., the level of the
floor at the entrance). The 5-8 meters terrace was similarly excavated during
the Tyrrhenian TII episode. July 20th, 1989. View from the sea. [Human

figure to the upper right gives a scale].

o

FiG. 15 - Gruta da Figueira Brava - Northeastern foreground showing the
Tyrrhenian III conglomerate on the 5-8 meters terrace surface. Scale:
I meter. July 20th, 1989.

FiG. 16 - Gruta da Figueira Brava — The same as Fig. 15, detail: rolled cobbles and
boulders, mostly of Jurassic limestones and dolomites, often much
corroded.
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Stratigraphy of the Quaternary deposits

Stratigraphic sections (for the geologic [raming Miocene biocalcaren-
ites see Pais & Legoinha, 2000, this volume) were described by Antunes and
Cardoso (Antunes, 1991, 497, Fig. 1) (Fig. 34). The following Quaternary
deposits were observed from top to bottom (thickness as a whole does not
exceed 1 m; measurements in meters);

C. I —whitish stalagmite layers, containing scant [ragments ol Roman
amphorae, and white, without patina domestic animals (Ovis), rabbit
and small mammal, bird, reptile and marine fish remnants — Holocene
(0.15 m, variable).

C. 2 - moderate to light brown fossil-rich sands, eventually consolidated by
CaCO;. The Mousterian sands are disturbed in some spots by mixing with
more recent materials (0.80 m, variable).

C. 3 - is the darkest sandy bed, moderate brown (wet, dry), then grey to black
(0.25 m). It yielded very scarce faunal remains, some lithic material and
carbonaceous matters. There is evidence ol fire structures, including
fired, more or less rubefacted pebbles and cobbles.

C. 4 — sands that are moderate brown or moderate yellowish brown in the upper
part and in the lower part dark vellowish brown or pale yellowish brown,
sometimes darker (inside the cave); in the exterior, pale vellowish brown
or greyish orange (maximum, 0.10 m).

C. 5 - the marine conglomerate that overlies the Miocene substractum. It is
mostly composed of Jurassic calcareous or delomitic cobbles and boul-
ders (some of quartz and quartzite). These are olten very much corroded
and many times exceeding 0.20 m in size (thickness, 0.20 m).

In the upper part of C. 2 there is some disturbance of sediments, prob-
ably related to human activities, including as for other beds ancient walking
on and excavating (and much later sticking of roman amphorae into the
floor). Amphorae [ragments were indeed collected in superficial part of C. 2.
Prevailing pleistocene sediments are mixed with some Holocene materials,
including marine bird bones. Most of the layer is made up of undisturbed
pleistocene sands rich in faunal remnants and late Mousterian implements.
C. 2 has resulted from the sedimentation of fine, sub-horizontal eolic sands
added to human food garbage, implements, and quartz pebbles (most prob-
ably transported by man as raw material for implement producing). Beds
C. 3 and C. 4, with ashes and carbonaceous matters, point out to firing in the
shelter space inside and outside the present gallery. The conglomerate can be
correlated to the transgression event that took place in the beginning of the
Wiirm glaciation and originated the 5-8 meters terraces that are well repre-
sented near Arrabida (Zbyszewski & Teixeira, 1949; Antunes, 1991; Cardoso,
1994).
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This “breaking” process may have occurred because of the intensity of the
mode of transportation or it may indicate human activity to some extent.
Other evidence (see discussion in Antunes, Faunal synthesis, this volume,
especially for evidence concerning bats) indicates intensive trampling and
other human activities on the spot. The hypothesis of grain breaking, often
related to glacial environments, seems less probable; there is no other
palaeoenvironmental evidence to corroborate it.

b) Sorting

All levels within the cave's stratigraphy (C. 4 and C. 3), including the
exterior parts, are “extremely poorly sorted”, “negatively skewed” and
“leptokurtic”. Only C. 2 is “poorly sorted”. The extremely poorly sorted levels
(and perhaps the attenuated C. 2 situation) may also indicate human activity
and its effect on sediments by causing some disturbance and mixing.

Evidence indicates a mixed up, if not chaotic sediment population.
Much of the sediments appear to have been transported by wind over a short
time period, thereby not loosing their original features. Most of the sedi-
ments have been reworked or modified by aeolian action.

¢) Colour

Another interesting point is colour. From the upper part of the sedi-
ments under the stalagmite cover to the bottom of the post-conglomerate
succession:

—level C. 2 is 5YR 4/4 moderate brown (wet) and 5YR 5/6 light brown (dry);

— level C. 3 is the darkest — 5YR 3/4 moderate brown (wet) or 5YR 4/4 moderate
brown (dry), then grey or even black - that may be due to the accu-
mulation of ashes and charcoal resulting from human occupation;

—level C. 4 varies in the interior of the cave - the upper part is SYR 4/4 moderate
brown (wet) or 10YR 5/4 moderate yellowish brown (dry), the lower
part is 10YR 4/2 dark yellowish brown (wet) er 10YR 6/2 pale
vellowish brown (dry). In the exterior of the cave, 10YR 6/2 pale
yellowish brown (wet) or 10YR 7/4 greyish orange (dry).

Conditions were very oxidating, but that tendency decreases as we
move up through the stratigraphic column (colour lights gradually). Orange
and yellowish colours are related to oxidation that eliminated much organic
matter and to the accumulation of iron oxide. The accumulation of iren
oxide may be the result of the cumulative effect of exposure and denudative
processes.
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d) Organic matter
Organic matter was analysed. The organic content (%) is as follows:

-C.2,1.11;

-C. 3,0.79;

— C. 4 interior upper part, 0.36;
— C. 4 interior lower part, 0.42;
— C. 4 exterior, 3.35.

Except for a somewhat larger accumulation at the exterior (maybe
because of later accumulation), it is obvious that (a) the content is always
very low, (b) % values decrease from top to bottom of the pre-stalagmite
sediments. This situation is probably related to oxidizing conditions and dry,
exposed accumulation. The absence of pollen and spores corroborates this.

The loss of organic matter has also been detected in the bone samples
used for 14C dating; it was impossible to obtain the needed minimal amounts
of collagen required for accelerating techniques at Groningen. Undetermi-
nated organic matters may be burnt animal fat (M. Lemos de Sousa,
personnal communication) and what seems to be small fragments of resin.
At least the latter may have been used by neanderthals for light.

The dry environment and scant water circulation prevented the accu-
mulation of Uranium; U/Th-series dating was consequently difficult. The
cross-examination of the various results seems to be in close agreement.

e) Calcium carbonate

No clear pattern or trend in the CaCO; % was detected:

= C..2,39.19;
~C. 3, 18.52;
— C. 4 interior upper part, 35.66;
— C. 4 interior lower part, 19.35;

- C. 4 exterior, 8.45.

The situation is unclear, especially because several lactors to be taken
into account acted in proportions that cannot be estimated: (a) the circula-
tion of carbonate contributed by the overlying Miocene rocks, which may
account for the formation of stalagmites as well as for the highest content of
carbonates in C. 2, the bed that lies just under, (b) carbonates from other
sources, including mollusc shells, may have been chemically altered and
partially deposited; that is a possible explanation for part of the accumula-
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tion in C. 2, and (c¢) contributions from the carbonate rock pebbles and
cobbles from the underlying terrace. All we can think is that the rather high
C. 3 content results in part [rom the burning of carbonate-containing
matters, and that a part of the CaCO; content may have been lost when
exposed to external conditions; the rocks are sometimes reached by waves
and always by salt water particles.

The contribution of carbonate from the overlying, sloping Miocene
rocks was transported by descending waters (as shown by stalactite and
stalagmite formation) and resulted into the conversion of the deposited loose
sands into a hard, coherent rock with Mousterian implements. This process
was most important in clogging the former Neanderthal shelter into the
present cave.

Dating

Dating is available for bed C. 2 (that yielded a neanderthalian tooth)
(Tables 1 and 2, Fig. 35).

14C dating has not been obtained from bones. All the samples that
were treated proved to be unsuitable as they had lost nearly all the collagen.
This difficulty was overcome by using Neanderthalian-collected Patella
shells. The choosing of shells was carefully made; the selected ones

C ;
AB Present time
40 = 20 i 9 100 BP years)
sample
ICEN 387
N T N ST NP
A
ue Patella
L shells
T T T
B B
sample
ICEN 386
(intermediate fraction
1 ] ~---¢ U series
C 232 El sample

F1G. 35 - HC and U series dating [rom Figueira Brava (bed C. 2): dates and spans
(+, + and -).



60 MEMORIAS DA ACADEMIA DAS CIENCIAS DE LISBOA

TasLE 1

Figueira Brava, Bed C. 2, 14C dating on Patella shells (Late Mousterian)

ICEN 387: 30930 = 700 BP

ICEN 386: 30050 + 550 BP (statistically identical, intermediate fraction)

ICEN - Instituto de Ciéncias e Engenharia Nucleares (INETI), Sacavém, Portugal.
By J. M. Peixoto Cabral and A. Monge Soares.

TABLE 2

Figueira Brava, Bed C. 2, U series dating on Cervus elaphus teeth (Late Mousterian)

Samples Am. 232 El Am. 233 E2
U chemical yield (%) 55.83 17.82
. Thchemicalyield %) | 3621 | 1598
 Inferred sample age (vears) | 30561 | 44806  Unreliable age
. Uppe,.'age e”m(veals) " ”759 ), - 15889 e e“m -
Lc.nver agé e“m(vems) i ]0725 o 8 13958 ________________ — e“m .......

The Southern Methodist University, Dallas, USA. By A. Marks.

presented the same grade of fossilization and patina, much different
from the rare modern shells from the disturbed upper part of C. 2.
Results (Table 1) were regarded as trustworthy, especially because only the
inner part of the shells was used (Antunes et al., 1989). Furthermore, 13C and
130 tenors indicate that no contamination occurred. The dating may appear
as somewhat older than the real age because of the shells interaction with a
different, non quantified geochemical reservoir: the sea.

The only Th/U dating that was obtained from red deer (Cervus elaphus)
teeth (Table 2), though less accurate, is compatible with 14C dating (Antunes,
1991, 513).
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Discussion and cross-information with other data

Most sediments have been blown by the wind, even il some redeposited
grains show traces of previous transport and abrasion. These grains were
taken from the Miocene biocalcarenites, that were also a source of quartz
pebbles. These characteristics and the scarcity or absence of freshwater
dwellers like most amphibians (Crespo et al., 2000, this volume), the pond
tortoise Emys (de Lapparent-de Broin & Antunes, 2000, this volume), and
Arvicola (Jeannet, 2000, this volume) (see Antunes, 2000 — faunal synthesis,
this volume) show that there was practically no sediment transportation by
[reshwaters. The minority of birds that could frequent or breed near fresh-
waters (nearly all edible ducks) (Mourer, 2000, this volume), may have been
brought in by man. There is no evidence of a river close by. The sea may have
been at a lower level a few kilometers away providing large quantities of
marine molluscs and crabs.

On the other hand, descending waters that passed through calcareous
rocks have contributed to diagenetic consolidation of the sands and to
moderate stalactite/stalagmite genesis.

The lithic implements are homogenous; this justified their study as a
whole (Cardoso & Raposo, 1995; Raposo & Cardoso, 2000, this volume) and
seems to indicate a rather limited span for the late Mousterian occupation.
When temporarily abandoned by man, the shelter may have been frequented
by predators such as cave hyenas (that probably are the origin of some
coprolithes) and panther; as well as by bats (Mein & Antunes, 2000, and
Antunes, 2000 - faunal synthesis, both this volume).

The late Mousterian occupation of Arrdabida’s southern limb is related
to littoral, mostly eolic sedimentation on conglomerates that had been
deposited on the 53-8 meters terrace. The succession of terrace levels is
particularly well exposed at Arrdabida’s southern limb in its westernmost
coast (Forte da Baralha) (Fig. 36-37). This surface was frequented by Nean-
derthalians. There they dwelled in an elevated position on a game-rich
coastal plain (now underwater) — a situation that may be briefly illustrated
(Fig. 38-40).
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