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Abstract: Interpretation of lithic remains in fluvial terrace contexts. an example from Central Portugal.
Archaeological remains, mainly lithic artefactse aecovered in quaternary fluvial deposits all adthe world.
Fluvial systems are dynamic and diversified; thenesagoes for their deposits, thus differentiallyeaffng the
implements found. The deposits, coexisting at Hmeestime, are correlated to different lithologiesm the coarsest
of the channel fillings (pebbles, gravels and satalshe finest of the floodplain sediments (sil®uring a fluvial
sedimentary cycle, water energy can change, wjikroeission on deposit formation, position of lithiznains and
their physical alteration.

In order to define a taphonomy of archaeologicahaims, the geoarchaeological understanding of these
implements has to be based on an accurate chazatitaer of the deposits along with a detailed recof artefact
orientation and observation of physical alteratdfe aim to discuss these issues by referring tdviidelle and Late
Pleistocene archaeological site of Ribeira da PalePedra, where we identified lithic implementssiwveral
different fluvial depositional morphologies. Preiivary geoarchaeological interpretation allows usdédine five
archaeological contexts formed by different alllipeocesses.

Keywords: Fluvial deposits, Geoarchaeology, Lithic remainsntal Portugal

of clarifying the stratigraphy and structure ofithe

Introduction deposits (D. R. Bridgland, 2000; J. P. Texier, 2Q00
P. Texier, J. Mereiles, 1987).
Association of fluvial deposits and lithic assergbia In addition, morphological studies of fluvial

terrace sequences have proven to be a major safurce
Archaeological  remains  (mainly lithic chronological attributions for Palaeolithic indiesir
artifacts) are found in quaternary fluvial deposils Recently, many works have been carried out comzgrmi
around the world. Particularly, fluvial terracesygd alluvial deposits; they focus on morpho-stratiggeghd

an important role in cultural material preservatiain absolute datina (D. R. Bridaland. R. Westawav.8200
Early and Middle Pleistocene sites: “River terrames D. R Bridglar?d(et. al' 20(?4_ D R. Bridglandyif a

well established as an important source of Lower a ' .
Middle Palaeolithic artefacts in Europe...” (S. MBhrBOOG' J. 1. Santisteban, L. Schulte, .2007) and for
et al., 2007, p. 2996). Therefore, many studiessied FOrtugal (P. Cunha et al., 2008, A. Martins e2allOa,

on terrace formation and fluvial processes withaie A~ Martins et al., 2010, L. Oosterbeek et al. @01
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Nevertheless, a better understanding of rivéound in fluvial sediments and possibly distinguish
deposits is also required for the geoarchaeologit#tween sites and “non-sites” (K.Butzer, 2008;
interpretation of archaeological remains founchese J. P. Texier, 2000; B. Gladfelter, 1977).
kinds of sediments. According to K. Butzer “Open-ai The geoarchaeological understanding of these
archaeological sites are the main objects of stody implements must be based on an accurate
the Early to Mid-Pleistocene, even though thegharacterization of the deposits along with a tbetai
represent open systems that raise fundamentatord of the artefacts’ orientation, as well as th
guestions about archaeo-taphonomic integritybservation of physical alteration features, sisobcge
(K. Butzer, 2008, p. 402). and ridge abrasion. In this context, palaeosurfauats

In addition, there are issues regarding theecessarily palaeosoils) can be identified acogrttin
accumulation/concentration of lithic artefacts et their geological features and the position of the
fluvial sediments that often form “open-air noresit archaeological remains (P. Villa et al, 2005,

(K. Butzer, 2008, p. 406). M. Santonja et al., 2001).

In fact, fluvial systems and their deposits are During the past fifteen years, Central Portugal
dynamic and diversified, thus differentially affagt (Figure 1) has been the scenario for research aitreed
the implements contained in them. detailed and updated characterization and cartograp

Synchronous fluvial deposits are associateaf the Tagus River (a synthesis can be found in
with different lithologies, from the coarsest obohel L. Oosterbeek et al., 2002 and L. Oosterbeek et al.
filings (pebbles, gravels and sands) to the firast 2010).
floodplain sediments (silts). During a fluvial The Middle and Late Pleistocene site of
sedimentary cycle, the energy of the water flow mdibeira da Ponte da Pedra is particularly imporfiant
vary, with repercussions on the formation of ddppsiunderstanding the geo-chrono-cultural sequence of
the position of archaeological remains (secondary Central Portugal, representing a very good exafaple
most of cases) and their physical alteration. the application of geoarchaeological methods. Until

Assessing the energy of water flow is nobhow, lithic implements have been found in contexts
sufficient to explain the large quantity of lithicwith at least four different fluvial depositional
assemblages found in river deposits, nor is itgineo  morphologies, as well as in colluvial sediments
define the integrity of an archaeological site,has (S. Grimaldi, P. Rosina, 2001). It is the only falv
been shown by many lithic refittings recovered frorontext subject to systematic excavations (byehmt
gravel beds (S. Grimaldi et al., 2001, C. Peré882). of the Polytechnic Institute of Tomar); other ngarb

There are two main issues to consider whasites, such as Fonte da Moita (1998) and Santa Cita
dealing with prehistoric occupations on fluviatéees: (1999 — 2000), were excavated as tasks of different
1) Chrono-stratigraphy and 2) The interpretatiothef salvage projects (Fig. 2).
archaeological record. The latter is strictly lidkaith The Ribeira Ponte da Pedra excavation, begun
the formation of terrace deposits. in 1999, has been carried out on a slope thathwots

Even though terrace chrono-stratigraphffuvial terrace deposits. The stratigraphic segeenc
studies have been more developed and areludes late Middle Pleistocene fluvial deposits
methodologically standardized (D.R. Bridglandovered by a Late Pleistocene colluvium.
et al., 2004; 2006), their application to prehistsites Luminescence dating provided ages for the
associated with alluvial sediments is not so wekrraces deposits (Q3 and Q4a) respectively of
defined. 304 + 20 ka (OSL) from a very fine sand bed and an

Alluvial geomorphological characterization isage of 90 + 13 ka (OSL) from the sandy matrix. A
necessary to describe the correct position of angivcombustion structure found within the colluvial dsip
archaeological record in order to delineate settfém yielded an absolute date of 25,000 years B.P. (TL)
and exploitation patterns of the occupation of rrivéM. . Dias et al., 2009)
plains, especially during the Palaeolithic (M. Gae, Another luminescence dating (A. Martins et
2008) and for Portugal: J. P. Cunha-Ribeiro (1999)., 2010) provides an age respectively of 17546 an
P. Mozzi et al. (1999); P. Mozzi et al. (2000)172+6 (kf IRSL) for bottom and top of Q3 fluvial
P. Rosina et al. (2005). terrace. So, this deposit could belong to MIS 9. or

Both  archaeological and  geological Not surprising for this kind of deposit, only
approaches are required to characterize the imptemdithic artefacts were found. No palaeontological or
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botanical remains have been discovered until ndwe. T
archaeological implements were attributed to Lower

and Middle Palaeolithic. Here, we discuss the Ribei Alto Ribatejo fluvial terraces
da Ponte da Pedra formation processes using
archaeological and geological data (J. P. Tex@g&iQR Four terrace levels have been described for the

Portuguese Tagus basin (H. Breuil, G. Zbyszewski,
Geographic and geological characterization 1942; 1945); they are named, from the highestdo th
lowest, Q1, Q2, Q3, and Q4 according to their
Ribeira (=stream) da Ponte da Pedra is a righifimetric position.
tributary of the Tagus River in Central Portugeis in More recently, further fluvial terrace levels
a region extending along the middle/lower TaguseRivha"e been recognized in Central Portugal (S. Gdimal

valley, thus known as Ribatejo (=Tagus riverbank). €t @- 1999; I Corral Fernandez, 1998a; 1998b; P.
y The archaeologicalj s(ite i wo to t?\re osina, 2002; 2004; A. Martins, 1999; P. Cunhd. gt a

. 005; A. Martins et al., 2010a). It is now possitde
kllometres.rr\](.)rth rf]rom Wh_er_e fh € strleam meetsd ﬂa%scribe and map six fluvial terrace levels in the
Tagus, within the municipality Vila Nova dapipeirs da Ponte da Pedra valley, although there ma

Barquinha in the Alto Ribatejo (upper part of Réfal.  pe more. The limited amount of terrace levels daat
This region comprises three principabe documented is possibly because “The Neotectonic
geological units: 1) The Pre-Cambrian and Palaeozeictivity, uplift or subsidence was limited” (G.Mis et
schist-metamorphic  complex (Ancient Massif)al., 2008). The levels recognized have been named
2) The “Estremenho” Limestone massif, which isccording to existing geological maps, as Q1, Q2a,
essentially Mesozoic with some Cenozoic deposit@2b (high terraces), Q3 (middle terrace), Q4a dtol
3) The Cenozoic Tagus sedimentary basin. (low terraces).
Lithologically, schist, greywacke, quartzite Contrary to the situation in the Tagus basin in

and granite are the more abundant rocks of theeAnci SPain (J. | Santisteban, L. Schulte, 2007), faanal
bptanic remains are very rare in Ribatejo terrace

presence of flint) in the “Estremenho” Massif. fina sedlmgnts. Faunal remains have only bee_n repo_rted
regarding Late Pleistocene archaeological sites

clay, silts, sgnds, and pebbles make up the detrl(tf__ Raposo, 1995, J. P. Brugal, L. Raposo, 1998)l
drainage basin. _ the riverbanks of the Portuguese Tagus. According t

The regional quaternary deposits arej p Brugal, M. J. Valente (2007), the Middle
composed of recent alluvial sediments, Pleistocepgistocene fossil record in river deposits hasnbee
fluvial terraces, karstic cave fillings (in the &stone recovered mostly from the Mondego basin (North
massif), and detritic covers. border with the Tagus basin).

This hydrological network is shaped by As mentioned in the introduction, preliminary
regional tectonics and accordingly, the larger Fagdating results (I. Dias et al., 2009 and A. Marébal.,
tributaries come from the North. The small Ponte d#10a) for Ribeira da Ponte da Pedra seem to wonfir
Pedra stream also flows from North to South and #e Q3 terrace was formed in the Middle Pleistocene

valley has been totally excavated within the Tagt?%‘d_ the Q4aF_a”g Q4b terraces belong to the Upper
sedimentary basin and hence is constituted byidetrF eistocene (Fig. 3).

fluvial-lacustrine  sediments from the Cenozoic&orrelat'a‘Ccordlng o glacio-eustatic theory, when

Vi ed with oxygen isotopic stages, Q4b should
(Miocene). correspond to MIS 3, Q4a should be ascribed toBIS

Until the Middle Pleistocene, the valley was;ng Q3 should agree with MIS 9 or 7 (P. Ro<2082;
longer than at present and held continuity with thgnog),

Nab&o Valley (P. Mozzi, 1998). At present, theastre
valley is only a few kilometres (8 — 9km) shorter. Regional ar chaeological context
The landscape around Ribeira Ponte da Pedra
site is characterized by fluvial terraces coveiiing In overview, one may receive the impression

slopes of the nearby low hills that are less thédml that lithic assemblages of the middle Tagus valley
in height. display an almost monotonous homogeneity. Alleged
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similarites among artefacts associated with This site’'s Pleistocene deposits (Fig. 5)
anthropogenic occupations stratigraphically atteéu comprise two units: at the base, sediments arsemar
to very different chronological contexts (from theesulting from the deposition of bars and pebbig an
Middle Pleistocene to the late Holocene), haveedallcoarse sand channels; the overlying finer—grained
for an in-depth study aimed at disentangling thesleposit corresponds to a flood plain yielding fine
similarities (S. Grimaldi et al., 1999; L. Oosterkeet sands, silts and clay. This deposit is quite petegd,
al., 2010). with iron and manganese oxide horizons. The two
To achieve this goal, we have been excavatirgchaeological layers sit atop the lower depogitchv
contexts that are chrono-stratigraphically charastite probably represented at least one palaeosurface—thi
of either the Pleistocene or the Holocene and bega assumption being reinforced by the identificatidn o
studying their archaeological remains (almost @lgtir several lithic refits.

lithic implements). This approach rigorously corsid The lithic implements do not exhibit
position of the lithic remains within their sedinteny significant technological and typological differesc
context. (even if there is some dissimilarity in edge

Although Ribeira da Ponte da Pedra is owreservation) between the two layers and they ean b
main reference for the present discussion, it fsmed within the complex of final Middle Paladuilit
important to mention the assemblages of other tvepen-air sites of the Tagus valley (Tab. 3).
fluvial sites: Fonte da Moita (MIS 7 — 9) and In this site, local raw materials are
Santa Cita (MIS 3). predominant, although quantitatively, the resulfs o

In a 50m2-excavated area at Fonte da Moitguartz products outhnumber those on quartzite. Tioug
2582 lithic implements were found within the twdess exploited, flint played an important role itefact
different geological units corresponding to severahanufacture, being exhaustively exploited. This is
archaeological layers (S. Grimaldi et®99; 2000; A. shown by technological features of cores and the
Jaime, 2002; P. Rosina, 2004) (Tab. 1). The masimerous refits identified (T. Lussu et al.,, 2001).
significant geological unit (archaeological layertlte Different raw materials show different reduction
oldest of the site) is characterized by the presefic sequences. Quartz exploitation is quite variable,
reddish ferruginous concretions. These concretioopportunistic and flexible, where as quartzite
have been observed on lithic implements as well.  (predominantly fine grained) and flint present

The Fonte da Moita lithic assemblage, mainlgredetermined knapping sequences, namely discoidal
on quartzite, is characterized by four main groupand levallois. Nonetheless, simple flakes and vebrke
worked pebbles, blanks, “retouched-like” pebbled ampebbles on quartzite are present and the perceottage
“retouched-like” blanks. A minor group, formed Imgt retouched blanks corresponding to Middle Paleolithi
association of cores, picks, bifaces, choppers atypologies (in all raw materials) is rather reduced
chopping tools, shows very low percentages in &N. Bicho, C. Ferring, 2001).
levels (Tab. 2).

The technological traits, together with a Thesdteof RiberaPontedaPedra
number of refits, hint towards the presence of two
independent reduction sequences, both compldte at t At this site, 3376 lithic implements have been

site: the first one aimed towards the production abllected from the base of the Q3 fluvial terrabe,
worked pebbles, and the second one towards tep of Q4a and from within the colluvium deposits
production of blanks. As in Ribeira Ponte da Pedrig. 6).
“retouched-like” implements (pebbles and blanks) ar The lithic industry found at the base of the Q3
also present. “Classic” morphological types, nametgrrace (1014 artefacts) is essentially charaetbrizy
according to the Bordes list, are very rare (Fig. 4hree major groups: worked pebbles (other types of
Functional analyses also indicate that some ofdige cores are rare), non-retouched blanks and “retduche
modifications are a result of tool use for diffdrerlike” blanks (Tab. 4).
subsistence tasks (C. Lemorini et2001). These groups should be considered together as
Finally, the Santa Cita MIS 3 context andhe technological outcome of a complete single
corresponding lithic assemblages are quite reldieant reduction sequence: pebbles have been knapped in
the discussion concerning the interpretation afrder to produce flakes (mainly cortical or halftical
implements found in fluvial deposits. flakes). Nevertheless, some of these worked pebbles
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present features that indicate their use as cl®pplew to present an accurate characterization.
(E. Cristiani et al., 2009). The main knapping radth Nevertheless, our preliminary observations indicate
is unidirectional with hard hammer direct percussio that worked pebbles and blanks are predominant, but

This assemblage is also characterized by tee number of cores indicates that the application
absence of “characteristic Acheulean” artefacigedetermined reduction sequences is higher than in
(handaxes and cleavers) and the rarity of pickse Tthe basal Q3 assemblage. We also identified HLifacia
reduced numbers of flake scars can be associated tdools and we note the presence of predetermined cor
“expeditive” production of large/massive blanks anend blanks (discoid and levallois), as well as some
may indicate a functional need based on quantitggularly retouched implements. Even if the major
rather than quality of the blanks (S. Cura, S. @ldin  components of the top of Q4a are morphologicalty an
2009). However, the metrical relationships amortgchnologically similar to those from the base & Q
flakes are quite balanced (Tab. 5). there are important differences.

“Retouched-like” blanks are mainly cortical or Finally, 2048 lithic implements have been
half cortical. Their percentage decreases alorfythé collected from within the colluvium deposits. Werio
reduction of cortex presence, being quite rare gmoaut the presence of a hearth found at the base, and
non-cortical flakes. The implements analysed so faying directly on Q4a. Inside this structure, we
show a marginal, coarse and atypical retouch, nmcovered a chopper tool that, regarding classic
resulting in “classic types” of tools. This behawigan chronocultural Upper Palaeolithic standards, is anot
be explained by the fact that blanks could be predu diagnostic implement. The same can be stated éor th
mostly to obtain functional edges to cut or scrapartefacts found in the colluvial deposits. Theidstis
without the need of them being retouched. Hence, éarrently ongoing but we can state that it is an
this case, retouch is an atypical consequenceobf tassemblage nearly exclusively composed of quartzite
use. The ongoing experimental and functional studipebbles, with an important component of worked
strongly support this hypothesis (E. Cristiani kt apebbles, cores and flakes (L. Oosterbeek et &4)20
2009).

Unlike some of the Acheulean complexes Under standing palaeosurfaces and artefact
found elsewhere along the Tagus Valley such as Vibeientation
Velha de Rodao and Alpiarca region (L. Raposo,

1993), the techno-typological analyses of the Since the works of B. Gladfelter (1977)
implements from Ribeira da Ponte da Pedra (Middlend K. Butzer (1982), interpretation of
Pleistocene layers) and Fonte da Moita show nai®riomicroenvironment associated with alluvial deposits
uniformity. Both assemblages are characterized bycaucial to identify the different meanings of the
predominance of opportunistic and  simpl@rchaeological remains contained in them.
technological choices, yet still specialized. Fodée Understanding the position/distribution of
Moita and Ribeira da Ponte da Pedra, rather than rarchaeological materials within fluvial sedimenss i
material sourcing loci, can be considered as daat ofrequently a challenge.

diversity of subsistence behaviours (adaptive dy nd\rtefacts recovered from fluvial deposits haveadéht
related to territorial resources. Such a hypothissis meanings. If we view archaeological material foimd
strengthened by the presence of complete reductichmnnel sediments as transported, objects collected
sequences found at the sites (S. Grimaldi et389,1S. from floodplain sediments or from the top of bars
Cura, S. Grimaldi, 2009), as well as by resultsnfro could be considered in situ (B. Galdfelter, 1977).
experimental and functional studies, which indicate Often lithic or faunal remains are recovered in
actions related with wood work and supply, work odifferent depositional contexts within a single
horn, fresh and dry hide preparation and butcheriggological outcrop. The formation of terrace deppsi
activities (C. Lemorini et al001; E. Cristiani et al., with erosional and depositional cycles, could oatg
2009). Obviously, such variability has to be framereworked deposits and possibly reworked material.
within the ensemble of Middle Pleistocene sitethef This means we may find mixes of
Tagus Valley through comparison of their lithicarchaeological evidence belonging both to reak site
assemblages and geoarchaeological contexts. and to “non-sites” in fluvial terraces.

The lithics from the top of Q4a, currently Previous experience in fluvial terraces
being excavated in Ribeira da Ponte da Pedratithre sxcavations (Santa Cita and Fonte da Moita sites)
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demonstrates the existence of preserved palaemesirfaleeply. The scours are transverse with respedteto t
(and archaeological layers) not directly linked hwitdirection of the valley, although at this momeiig ihot
sedimentological and morpho-dynamic processesssible to say if these channels were formed glurin
(P. Rosina et al., 2005). the formation of the terrace. Late Pleistocene
At Ribeira Ponte da Pedra site, it is necessarglluvium sediments from unit 20 cover a large pért
to distinguish among different deposit morphologies the excavation area, being thicker at the baséeof t

well to identify potential palaeosurfaces. slope. The last unit (possibly 01) resulted from a
In the upper part of the Ribeira Ponte da Pedsingletree throw.

excavation, ten stratigraphical/lithological units Orientation results (Tab. 7) show that most

(archaeological sensu) were described (Fig. 7): part of implements was clearly transported: callavi

- 01 — Terrigenous, perhaps formed by a singletree; artefacts orientation (W-E) is in conformity witlil h
- 20 — Coarse sand (not compacted) and pebbttspe, implements recovered in channel deposits hav

(avg. 5 — max. 9cm), with some artefacts; same direction of the flow (N-S).

- 46 — Coarse and medium sand with pebbles, directi Geoarchaeologically (Tab. 6) combining the
transversal to the valley, containing rare arcluggcdl  lithofacies interpretation with the artefact oraiun
remains; data, there are few implements in the older units

- 47 — Compacted fine sand and silt, horizontalll®9 and 30), thus representing residual material.
bedded with a unique band of gravels/small pebblébundant artefacts were recovered from the para-
(2-3 cm); rare artefacts; conglomerate deposits (UL 50), probably transported
- 48 — Single bed of medium and coarse sand wiibgether with the sediment. At the top of this uhiere
pebbles (3cm — 5¢cm), significant presence of aitiefais a remarkable concentration of artefacts, perhaps
(in proportion with its extension); associated with the existence of a palaeosurface.
- 49 — Medium and fine sand with silt and clay, sonSignificant presence of lithic implements is also
pebbles and gravel, iron oxides, channel structurenotable in the channel fills sand (UL 49). In ttése,

large quantity of artefacts was recovered; transport occurred throughout several episodes$ 48ni
- 60 — Fine sand and silt horizontally bedded, tH#hin) could represent, based on recent excavations
archaeological implements are very rare; palaeosurface with anthropogenic input (Figure 8).

- 50 — Para-conglomerate, pebbles of 10 cm (up Aschaeological remains in the other two alluviaitsin
25cm), matrix of clay-silt and sand, with abundar(@7 and 46) are very rare or absent. Colluvialsedts

lithic artefacts; contain abundant artefacts, mostly undiagnostic.

- 30 — Medium sand with gravel and some pebbles,

some silt (more abundant at the base), laminar Final remarks

structure, and rare artefacts;

- 99 — Varied conglomerate layers with coarse sand, Santa Cita has yielded a palaeosurface resting
pebbles and boulders (up to 30cm.), some silte quiin a bar, as suggested by numerous refits. At ante
compact, with very rare artefacts. Moita, three refits were documented in differemtls;

Lithofacies morpho-dinamic interpretationat Ribeira da Ponte da Pedra, a more complex
(Tab. 6) allows us to consider unit 99 as the tldiss sedimentological and stratigraphic sequence was
sediments can be interpreted as lag depositsasbesl recognized, introducing additional questions and
residues possibly representing the early middiader considerations.
depositional stage and formed during river incision Primarily, it is not a single site, so we cannot
(a cold period). Unit 30 sediments result from bapeak about its integrity as a whole. Secondly, its
formation in continuity with unit 99. Unit 50 isither; temporal and spatial dimensions have not been
its matrix supports massive conglomerates and eandompletely delimited.
considered a debris flow scouring the bar. UnisGfh On the other hand, in the RPP middle terrace dsposi
overbank deposit. Unit 49 clearly cuts the preVipusthe archaeological context is technologically
described unit in a channel form. Unit 48 is notlear homogeneous and the good preservation of lithic
and presents some discontinuity, perhaps repmagentmplements has been reinforced by functional aisalys
a single episode or anthropogenic interventiont Uni On the basis of geoarchaeological
47's fine sand and silt represent another overbaimiterpretation, there are at least five differéniagions:
deposit. Unit 46 cut the overbank fine sedimentiequl) rare implements removed/transported/selected
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recovered during early stages of terrace formagpn; On the contrary, implements associated with passibl
mass transported lithic industries (debris flow)itBic  palaecosurfaces should represent two ‘real’ sites.
implements corresponding with the two palaeosusfacBurther excavation shall confirm these observations
and overbank deposits; 4) archaeological remaiaad reveal more detail, as well as three-dimenkiona
associated with scour fills; and finally, 5) madkri modelling applications towards palaeoenvironmental

contained in colluvium sediments. reconstructions (A.G. Brown, 2008).
Curiously, the only in situ archaeological
structure (a combustion structure) was recoverd fr Acknowledgements
a colluvium deposit, which shows us that we cannot
consider all remains as reworked. This work was done within the scope of the

Interpretation of the matrix-supportedproject Landscape transiton  (Project FCT
conglomerate as a debris flow allows us to exjltan PTDC/HAH/71361/2006) approved by the Fundacao
homogeneity of the palimpsest, with identicgbara a Ciéncia e a Tecnologia. The authors waked li
technological features, possibly due to the sanethank and greet all the other members of thearel
subsistence activities during a single climatiéqokr team, namely Luiz Oosterbeek, Stefano Grimaldg Jos
Lithic artifacts recovered in lag deposits, bars d&somes and Pedro Cura. Authors are thankful to
channels are obviously transported, with strontingpr  Ludwig Jaffe for the english revision of the mamijsc
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Fig. 1 - Geological settings (M = Pre-Cambrian &atheozoic schist-metamorphic complex (Ancient
Massif); L = Mesozoic “Estremenho” Limestone masSif= Cenozoic Tagus sedimentary basin. Star =
RPP site)
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Fig. 4 - Fonte da Moita Refitings: 1 to 3 - Refittlyeen Retouched flakes; 4 to 6 — Refit betweeadif
worked pebble and Retouched flake
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Fig. 5 - Santa Cita bar and floodplain deposits
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Fig. 6 - Quartzite lithic implements from Ribeira Atalaia Q3 bottom: 1 to 3 - Retouched pebbles; 4
notch on fragment; 5 — Unifacial tool; 6 to 8 — \led pebbles

Tome XII, Numero 1, 2010 18



Interpretation of lithic remains in fluvial terracecontexts: an example from Central Portugal

spun [eaiBojoyy wonog €0 - £ “Bi

Tome XII, Numero 1, 2010

19



Perluigi Rosina, Sara Cura

Fig. 8 - Ribeira Ponte da Pedra paleosurface ([@&)asocieted lithic implements

Tome XII, Numero 1, 2010 20



Interpretation of lithic remains in fluvial terracecontexts: an example from Central Portugal

Comunicacdes dos Servicos Geoldgicos de
BIBLIOGRAPHY Portugal, XXVI, Lisboa, 678 p.
Brugal J. P. , Raposo L., 19990z do
Bicho N., Ferring C., 20010 sitio Enxarrique (Rodao, Portugal): preliminary
arqueolégico de Santa Cita, Tomar: asesults of the analysis of a bone assemblage
intervencdes arqueoldgicas de 1990 a 199ffom a middle palaeolithic open siten S.
Arkeos, Vol.11, Tomar, p. 71-88. Gaudzinski and E. Turner (Dir.Y;he role of
Bridgland D. R., 2000River terrace early humans in the accumulation of
systems in north-west Europe: an archive duropean lower and middle palaeolithic bone
environmental change, uplift and early humaassemblages Monographien des R&Omisch-
occupation Quaternary Science Reviews 19Germanischen Zentralmuseums Mainz, 42,

p. 1293-1303. p. 367-379.
Bridgland D. R., Antoine P., Limondin- Brugal J. P., Valente M. J., 2007,
Lozouet N., Santisteban J. I., Westaway RQynamic of large mammalian associations in

White M. J., 2006, The Palaeolithic the Pleistocene of Portugah Proceedings of
occupation of Europe as revealed by evidengecta do |V Congresso de Arqueologia
from the rivers: data from IGCP 449ournal Peninsular. 14-19 de Setembro, Faro,
of Quaternary Science, 21(5), p.437-455. Universidade do  Algarve, Promotora
Bridgland D. R., Maddy D., Bates M.,Monogréfica, p. 15-27.
2004, River terrace sequences: templates for Butzer K.W., 1982,Archaeology as
Quaternary geochronology and marine-human ecology Cambridge University Press,
terrestrial correlation Journal of Quaternary 364 p.
Science 19(2), p. 203-218. Butzer K.W., 2008,Challenges for a
Bridgland, D.R., Westaway R., 2008cross-disciplinary geoarchaeology: The
Preservation patterns of late cenozoic fluviahtersection between environmental historyy
deposits and their implications: results fronand geomorphology Geomorphology 1001,
IGCP449 Quaternary International 189 (1)p. 402-411.
p. 5-38. Corral Fernandez 1., 1998Depositos
Brown A. G., 2008,Geoarchaeology, Cuaternarios en el Area de Constancia-
the four dimensional (4D) fluvial matrix andBarquinha-Entroncamento y la Riba. Del
climatic causality Geomorphology 101, BezelgaArkeos, Vol. 4, p. 59-144.
p. 278-297 Corral Fernandez I., 1998Igecciones
Breuil H., Zbyszewski G., 1942,com material arqueologico en estrato en las
Contribution a [I'étude des industries proximidades de Ponte da Pedrarkeos, Vol.
paléolithiques du Portugal et de leurs4, p.197-220.
rapports avec la géologie du Quaternaire. Les Cunha-Ribeiro, J. P., 1999,0
principaux gisements des deux rivers deéAcheulense no Centro de Portugal: o Vale do
I'ancien estuaire du TageComunicagdes dosLis. Contribuicdo para uma abordagem das
Servigos Geoldgicos de Portugal, XXlllsuas industrias liticas e problemética do

Lisboa, 369 p. contexto crono-estratigrafico PhD thesis,
Breuil H., Zbyszewski G., 1945. University of Lisbon, 3 vols.
Contribution a [I'étude des industries Cunha P., Martins A., Daveau S.,

Paléolithiques du Portugal et de leursFriend P., 2005Tectonic control of the Tejo
rapports avec la géologie du Quaternaire. LesRiver fluvial incision during the late Cenozoic,
principaux gisements des plages quaternairegn Rodao central Portugal (Atlantic Iberian
du littoral d’Estremadura et des terrassedorder) Geomorphology 64, p. 271-298.
fluviales de la basse vallée du Tage

Tome XII, Numero 1, 2010



Perluigi Rosina, Sara Cura

Cunha P., Martins A., Huot S., Murray Grimaldi S. , Rosina P., 20010
A., Raposo L., 2008Pating the Tejo River Plistoceno Médio final no Alto Ribatejo
lower terraces (Rédao, Portugal) to assess ti{fortugal Central): o sitio da Ribeira da Ponte
role of tectonics and upliftGeomorphology da Pedra Arkeos, 11, p. 89-108.
102, p. 43-54. Grimaldi S., Rosina P., Boton F., 2000,

Cura S., Grimaldi S., 2009,The Um sitio ao ar livre do pleistoceno médio no
intensive quartzite exploitation in Midlle TaguAlto Ribatejo (Portugal): Fonte da Moitdn
Valley Pleistocene open air sites — the exampRaleolitico da Peninsula IbéricaActa do 3°
of Ribeira da Ponte da Pedra,in Stefano Congresso de Arqueologia Peninsular,
Grimaldi and Sara Cura (ed. by)ADECAP-Porto. Vol. 2, p. 123-136.
Technological Analysis on  Quartzite Grimaldi S., Rosina P., Boton Garcia,
Exploitation, Proceedings of the XV World F., 1999b, A behavioral perspective on
Congress UISPP (Lisbon, 4-9 September"archaic” lithic morphologies in Portugal: the
2006), 39, p. 49-56. case of Fonte da Moita open air sitédournal

Cristiani E., Cura S., Grimaldi, S.,of Iberian Archaeology, ADECAP, Vol. 1,
Gomes J., Oosterbeek L., Rosina P., 20089,33-57.
Functional analysis and experimental Guccione M., 2008,Impact of the
archaeology: the Middle Pleistocene site ddlluvial style on the geoarcheology of stream
Ribeira da Atalaia, (Central Portugal)in valleys Geomorphology 101. p. 378-401.
Proceedingsof the Workshop on “Recent Jaime A., 2002Contribuition a I'étude
Functional Studies on Non-Flint Stone Tools, de l'industrie de Fonte da Moita (Vila Nova da
Methodological Improvements and Barquinha, Alto Ribatejo, Portugalin Cruz,
Archaeological Inferences, Lisbon, 2008, A.R.; Oosterbeek, L. (coord.)Territérios,
electronic  edition:  http://www.workshop-mobilidade e povoamento no Alto-Ribatejo.
traceologialisboa2008.com/artigos/Cristiani_ClV: Contextos macroliticos Arkeos, 13, p. 56-
ura_A_ FUNCTIONAL_ANALYSIS.pdf. 110.

Dias M. I, Prudéncio M. I., Franco D., Lemorini C., Grimaldi S., Rosina P.,
Cura S., Grimaldi S., Oosterbeek L., Rosina 2001, Observacfes funcionais e tecnoldgicas
2009, Luminescence dating of a fluvial deposibum sitio ao ar livre no Portugal Central:
sequence: Ribeira da Ponte da Pedra — MiddIeonte da MoitaArkeos, 11, p. 117-140.
Tagus Valley, Portugal in Dias, M. I, Lussu T., Rosina P., Oosterbeek L.,
Prudéncio, M. |. (Eds.),Archaeometry — Costa F., 20010 Musteriense de Santa Cita
Proceedings of the XV UISPP Congress(Tomar, Alto Ribatejo, Portugal): investigagcéo
British  Archaeological Reports, Oxford,e conservacadirkeos, Vol.11, p. 13-70.
International Series, p. 103— 113. Martins A. A., Cunha P. P., Rosina P.,

Gladfelter B., 1977,Geoarchaeology: Oosterbeek L., Cura S., Grimaldi S., Gomes J.,
The Geomorphologist and ArchaeolpgyBuylaert J.-P., Murray A.S., Matos J., 2009,
American Antiquity, Vol. 42, No. 4 (Oct., Geoarcheology of Pleistocene open-air sites in
1977), p. 519-538. the Vila Nova da Barquinha - Santa Cita area

Grimaldi S., Rosina P., Cruz A.R.(lower Tejo river basin, central Portugal)
Oosterbeek L., 1999A geo-archeological Proceedings of the Geologists' Association,
interpretation of some “Languedocian” lithic Elsevier Science Publishers. PGEOLA-D-09-
collections of the Alto Ribatejo (Central0o0024 (accepted).
Portugal) in A. R. Cruz, S. Milliken, Martins A. A., Cunha P. P., Buylaert
L.Oosterbeek, C.Peretto (ed. by)duman J.-P., Huot S, Murray A.S., Dinis
Population  Origins in the Circum P., Stokes M., 201-Feldspar IRSL dating
Mediterranean Area’; Arkeos, 5, p.231-243. of a Pleistocene river terrace staircase

Tome XII, Numero 1, 2010 22



Interpretation of lithic remains in fluvial terracecontexts: an example from Central Portugal

sequence of the Lower Tejo River (Portugal, Oosterbeek L., Grimaldi S., Rosina P.,
western Iberia), Quaternary Geochronology,Cura S., Cunha P. P., Martins A .A., 20Tbe
Volume 5, Issues 2-3, pp. 176-180. earliest Pleistocene archaeological sites in
Martins A., 1999, Caracterizacdo western Iberia: Present evidence and research
Morfotectdnica e Morfossedimentar da Baciaprospects Quaternary International,
do Baixo Tejo, Pliocénico e Quaternario, doi:10.1016/j.quaint.2010.01.024.
Ph.D. Thesis, Universidade de Evora, 500 p. Peretto C.,1992| primi abitanti della
Miall A., 1996, The Geology of Fluvial Valle Padana: Monte Poggiolo nel quadro
Deposits:  Sedimentary  Facies, Basindelle conoscenze europeded. Jaca Book,
Analysis, and Petroleum GeologySpringer 368 p.
Verlag, 582 p. Raposo L, Salvador M., Pereira J. P.,
Mishra S., White M. J., Beaumont P.1993, O Acheulense no Vale do Tejo, em
Antoine P., Bridgland D. R., Limondin-territério portugués Arqueologia & Historia,
Lozouet N., Santisteban J. I., Schreve D. CSgrie X, Vol.3, p. 3 -29.
Shaw A. D., Wenban-Smith F. F., Westaway Raposo L., 2002Bifaces e machados
W. C., White T. S., 2007 luvial deposits as em quartzito na industria acheulense final de
an archive of early human activjitQuaternary Milharos (Alpiarca) in Arqueologia, Histéria

Science Reviews, 26, p. 2996-3016. de Arte e Patrimonip Revista Lusiada, n°1,
Mozzi P., Azevedo M. T., Nunes E., p. 9-29.
Raposo L., 2000The middle terrace deposits Rosina P., 2002, Stratigraphie et

of the Tagus river in Alpiarca, Portugal, inGéomorphologie des terrasses fluviatiles de la
relation to early human occupatipn Moyenne Vallée du Tage (Haut Ribatejo —
Quaternary Research, 54, p. 359-371. Portugal), Arkeos, 13, p. 11-53.

Mozzi P., 1998, Evoluzione Rosina, P., 2004, depositi quaternari
Geomorfologica della bassa valle del fiumeella Media Valle del Tago (Alto Ribatejo,
Nabéaq Arkeos vol. 4, p. 37-58. Portogallo centrale) e le industrie litiche

Mozzi P., Raposo L., Cruz A. R.,associate Phd Thesis, University of Ferrara,
Oosterbeek L., Pena Dos Reis R., 199904 p.

Morpho-stratigraphy of Quaternary deposits Rosina P., Oosterbeek L., Jaime A,
and the archaeological record: the case of th€ura S., 2005Archaelogical sites associated
Tejo and Nabao valleys (Ribatejo, Portugal)with Tagus middle valley deposits (Alto
in A. R. Cruz, S. Milliken, L. Oosterbeek, C.Ribatejo — Portugal) in Santoja Pérez,
Peretto (ed. by)Human Population Origins Gonzales Machado (eds(eoarqueologia y
in the Circum Mediterranean Area, Série Patrimonio en la Peninsula lbérica y el
Arkeos, vol. 5, p. 63-84. Entorno Mediterranég  ADEMA. Soria,

Oosterbeek L., Cruz A. R., Rosina Pp. 273-282.

Figuereido A., Grimaldi S., 2000EMPOAR — Santisteban J. 1., Schulte L., 2007,
Territorios, Mobilidade e Povoamento do Altdrluvial networks of the Iberian Peninsula: a
Ribatejo (Portugal) — 1998-2001 (sintesehronological frameworkQuaternary Science

global dos trabalhos realizadgsprkeos, 12, Reviews 26, p. 2738-2757.

p. 261-322 Santonja M., Pérez-Gonzalez, A., 2002,

Oosterbeek L., Cruz A. R., Cura S.El Paleolitico Inferior en el interior de la
Rosina P., Grimaldi S., Gomes J., 2004&eninsula ibérica. Un punto de vista desde la
Ribeira da Ponte da Pedra — Relatério dayeoarqueologiaZephyrus 53-54, p. 27-77.
campanha de escavacdo de 200&chne, 9, Santonja M., Pérez-Gonzalez A., Villa
p. 21-54 P., Soto E., Sesé C., 200&lephants in the

archaeological sites of Aridos (Jarama valley,

23 Tome XII, Numero 1, 2010



Perluigi Rosina, Sara Cura

Madrid, Spain). The World of Elephants- Villa P., Soto E., Santonja M., Pérez-
International Congress, Rome 2001, p. 60%onzalez A., Mora R., Parcerisas J., Sesé C.,
606 2005, New data from Ambrona: closing the

Texier J. P., 2000,A propos des hunting versus scavenging deha@uaternary
processus de  formation des  sitelternational, 126-128, p. 223-250.
prehistoriquesPaleo, 12, p. 379-386. Vis G-J., Kasse C., Vandenberghe J.,

Texier J. P., Meireles J., 198As 2008, Late Pleistocene and Holocene
formacbes quaternarias do litoral do Minhopalaeogeography of the Lower Tagus Valley
(Portugal): propostas para uma nova(Portugal): effects of relative sea level, valley
abordagem climato-cronologica e dinamicamorphology and sediment suppQuaternary
Cadernos de Arqueologia, 4, p. 9-33. Science reviews, 27 (2208), p. 1682-1709.

Tome XII, Numero 1, 2010 24



