The Palaeolithic occupation of Europe as revealed
by evidence from the rivers: data from IGCP 449
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ABSTRACT: IGCP 449 (2000-2004), seeking to correlate fluvial records globally, has compiled a

dataset of archaeological records from Pleistocene fluvial sequences. Many terrace sequences can
now be reliably dated and correlated with marine oxygen isotope stages (MIS), allowing potentially
useful patterns in artefact distribution to be recognised. This review, based on evidence from
northwest European and German seequences (Thames, Somme, Ilm, Neckar and Wipper), makes
wider comparisons with rivers further east, particularly the Vitava, and with southern Europe,
especially Iberia. The northwest and southern areas have early assemblages dominated by handaxes,
in contrast with flake-core industries in Germany and further east. Fluvial sequences can provide
frameworks for correlation, based on markers within the Palaeolithic record. In northwest Europe the
first appearance of artefacts in terrace staircases, the earliest such marker, dates from the mid-late
Cromerian Complex. Flake-core industries may have significantly preceded handaxe industries in
southern Europe. An important technological innovation—Levallois technique—occurs at the
Lower-Middle Palaeolithic boundary, correlated with MIS 9-8. Humans eeserted northern Europe
during MIS 6, apparently returning to central Germany and northern France (Somme valley) by MIS 5e
but not reaching southern England until the appearance of Mousterian culture euring MIS 4-3.
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Introduction

In northwest Europe, where some of the best-known studies of
river terrace sequences have been carried out, Pleistocene
fluviatile deposits are an important repository for Palaeolithic
artefacts, from which a record of early human occupation can
be reconstructed. Indeed, in Britain and on the adjacent
European mainland, river terrace deposits have provided much
of the evidence for the presence of Lower Palaeolithic hunter-
gatherers (Wymer, 1968, 1988, 1999; Roebroeks and van
Kolfschoten, 1995). This is also true of fluvial sequences in
central and southern Europe, the Near East, the Middlle East andl
parts of Asia and Africa, although the data from these regions
are patchy (e.g. Bar-Yosef, 1998).

The importance of Palaeclithic artefact assemblages from
fluvial sequences is well established, syntheses having been
compiled for the Thames (Wymer, 1968, 1999), Somme
(Tuffreau and Antoine, 1995) and several rivers in Iberia
(Santonja and Villa, 1990; Raposo and Santonja, 1995). In
Britain the importance of such fluvial records was acknow!-
edged in the funding by English Heritage of the ‘Southern
Rivers Palaeolithic Project’ (1991-94) and ‘the English Rivers
Palaeolithic Survey’ (1994-97), the results from both being
summarised by Wymer (1999). This outstanding piece of
work proved to be John Wymer’s last major project and will
remain a testament to his enormous contribution to the
subject.

Building upon this, the UNESCO-funded International
Geoscience Programme (IGCP) project no. 449 (‘Global
Correlation of Late Cenozoic Fluvial Deposits’), has inclusesl
a Palaeolithic working group. During the course of the project
(2000-2004) there were significant advances in Europe, with
discoveries of very early fluvio-estuarine archaeological
records in eastern England (Parfitt et al., 2005) and of a
fossiliferous tufa at the Acheulian type locality, St Acheul (River



Semme), nerthern France (Anteine and Limendin-Lezeuet,
2004; see belew). During this peried the initial prejects bern
eut of the British Gevernment's Aggregates Levy Sustainability
Fund included new studies of Palaeslithic fluvial archives in
seuthern Britain. This peried has alse ceincided with the
Leverhulme-funded AH®B (Ancient Human @ccupatien ef
Britain) preject, which has initiated research en several fluvial
sites and centributed te activities at many ethers, netably
Lynferd, Nerfelk (Beismier et af., 2083), and Whitemesr Haye,
Stafferdshire (Ceates, 2002).

These initiatives, en tep of an already healthy statutery
develeper-funding system fer archaeslegical assessment and
rescue ahead of civil engineering and building prejects, has
led, since 2000, te enhancement of knewledge of the British
fluvial Palaeslithic recerd. High-prefile examples of
advances stemming frem develsper-funding include new
descriptions of the key Thames lecality at Purfleet (Schreve
et al., 2002), the discevery of artefacts in the celebrated
fessilifersus depesits at Aveley (Bridgland et af., 2003) and a
new Clactenian lecality that was discevered in asseciatien
with River Thames tributary depesits at Seuthfleet Read,
Swanscembe/Ebbsfleet (Wenban-Smith et af., this issue,
pp. 471-483). The main value of the IGCP 449 data bank,
hewever, is in its usefulness fer inter-regional and inter-
natienal cemparisen and cerrelatien.

The last decade or s® has seen a new understanding of Lewer
and Middle Palaeslithic technelegical sequences, largely
established frem fluvial recerds and predeminantly frem the
reinterpretation of the British archive (Bridgland, 1998; White,
1998a,b; White and Schreve, 2008; White and Jacebi, 2002;
White et al, this issue, pp. 000 -808). It has even been
suggested that the artefact recerd frem the Thames terraces can
previde an indicatien of human pepulatien densities during the
Pleis:ecene (Ashten and Lewis, 2002).

This paper will review the fluvial centributien since 2008, in
the centext of the IGCP 449 data reseurce, and particularly with
a view te setting the British archive in the centext of mere

widespread Eurepean evidence. The gesgraphical scepe ofthis
synthesis is indicated in Fig. 1.

Fluvial sequences as centexts fer the early
archaeelegical recerd

The fact that a large prepertien of the Pleistecene archae-
elegical recerd cemes frem fluvial depssits is unsurprising, as
rivers receive much cearse detritus frem the landscapes they
drainand much efthisremains in their valleys in varisusbedies
of sediment. Stene artefacts have thus feund their way naturally
inte fluvial depesits (Wymer, 1999; Hesfield and Chambers,
2005), altheugh seme are included by virtue of human actien,
in that knapping lecatiens en river beds and beaches have
sccasienally been preserved as primary-centext industrial sites.
Recegnised by the presence of cenjsinable material, such sites
are arguably mere impertant cempenents of the recerd than the
censiderably mere cemmen ins:ances where the artefacts are
mere clasts within the fermer bedlead ef the river. The
ceincidence between the fluvial and archaeslegical recerd
may resultfrem sther facters, such as the atractiveness sf river
valley lecatiens fer early human habitatien and the sppertu-
nities for artefact disceverythat resulted frem gravel extraction,
especially befere mechanisatien.

The mes: valuable fluvial archives are these in which dating
evidence alse sccurs, previding a chrenslegical framewerk for
the archaeslegical recerd (cf. Wymer, 1999; Bridgland, 2000;
Bridgland et af., 2004a). Example sequences in which this
principle has been well established, and which will be
summarised in this paper, include these of the Thames
(seuthern England), the Semme (nerthern France) and the
Wipper, llm and Neckar (Germany). @nce a well-dated
archaeselegical sequence has been established frem such
recerds, it might be pessible, within the same regien, te use
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Figure 1 Lecatien map, shewing sites and areas discused in the taxt, exceptfer sitesin |beria, which are shewn in Fig. 7



artefact assemblages as a means of dating ether fluvial
sequences in which alternative means of dating are scarce,
previded that this is carried sut with cautien and awareness of
petential cenfeunding issues. An example system in which this
has been at:empted is the erstwhile Selent River of seuthern
England (Bridgland, 1996, 2081; Westaway et af., in press),
leng knewn as a rich seurce of artefacts but, en acceunt efits
acidic seils and greundwater, generally lacking the calcareeus
fossils that previde biescratigraphy and amine-acid geschre-
nelegy, beth of which have been impertant in elucidating the
Thames recerd.

River Thames

There is a leng and well-decumented histery of geslegical,
palaeentelegical and archaeslegical research en the Thames
sequence (for reviews see Wymer, 198, 1999; Ree, 1981;
Bridgland, 1994, 1998). The view that the archaeslegical
recerd can be used as a dating tesl has a leng pedigree in the
Thames; King and @akley (1936) erected a cerrelatien scheme
using artefact assemblages as well as biestratigraphy, altheugh
this was set in the centext of the eversimplified view of
palaesclimatic fluctuatien that prevailed atthattime. As well as
their interpretatien of the @uaternary recerd, the archaesle-
gical divisiens applied by King and @akley are new seen as
sutmeded, altheugh their scheme, at least in part, was widely
adhered te as late asthe 1970s (Cenway, 197@; d. Evans, 1971;
Wymer, 1974). Fellewing this, and perhaps because the
archaeslegical aspects of the King and @akley scheme were
seen te have been misleading, a view has prevailed during
recent decades that artefact typslegy sheuld net be used for
dating (Wymer, 1968). The first hints that this might be everly
pessimisticwere made by Wymer (1988), after which Bridgland
(1994) demenstrated that, in the centext of a mere complexlate
Middle Pleis:ecene climate-stratigraphy, the Palaeslithic
recerd of the Thames shewed clear patierns of prebable
chrenselegical significance. His scheme for the pest-Anglian
Lewer Thames, subsequently underpinned by mammalian
bies:ratigraphy (Schreve, 20071; Bridgland and Schreve, 2004),
is illusrated in Fig. 2, which alse shews the stratigraphical
lecatiens ef different archaeslegical assemblages.
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Based partly en the Thames, Bridgland (2008) suggested
several archaeslegical markers that might, when recegnised
within fluvial sequences, be useful as dating prexies. These
were (1) thefirst appearance of artefacts, (2) thefirst appearance
of Levalleis technique and (3) the disappearance of fresh
artefacts ewing te depspulatien befere the last interglacial
(wrier te reappearance as Meusterian and Upper Palaeslithic).
@®ther artefact eccurrences of petential dating significance
relate te twe distinct types of handaxe: (1) twisted evates,
tentatively asseciated with MIS 11 (White, 1998b), and (2) bout
coupés, which generally date frem MIS 4/3 (White and Jacebi,
2002).

The earliest of these age indicaters, the first appearance of
artefacts, is poorly identified in the Thames. The Lewer Thames
recerd (Fig. 2) begins with the:Anglian glaciatien, befere which
the river flowed in a different valley further nerth (Gibbard,
1977,1979; Bridgland, 1988, 1994) and by which time pesple
had already arrived in Britain. In the Middle Thames there are
artefacts in the Anglian Black Park gravels of the ‘Caversham
Channel’ (Wymer, 1968; Bridgland, 1994) but nene are
recerded frem the higher Winter Hill terrace (alse Anglian)
or frem any elder Thames depesit. This fact has beceme
increasingly puzzling as the sccupatien ef Britain has been
pushed back inte the eady Middle Pleistecene by evidence
frem Bexgreve (Reberts and Parfitt, 1999), Waverley Weed
(Shet:en et af., 1993) and, mere recently, frem Pakefield in East
Anglia, in sediments asseciated with the Pre-Anglian Bytham
River (Parfit: et al., 2005). A pessible explanatien lies in the
Anglian glaciatien ef the fermer Thames valley nerth of
Lenden, which net enly diverted the river (Gibbard, 1977,
1979) but alse, threugh the effects of glacie-isestasy, depressed
the crus: in the Middle Thames area. As a result, the
centemperanesus Winter Hill gravel was built up te a
censiderable thickness, burying any early Middle Pleistecene
terraces that might have exis:ed there. After ises:atic recevery,
the Winter Hill terrace surface is seme 22-25m higher than it
weuld have been witheut this effect (Maddy and Bridgland,
2000; \Westaway et af., 2002). Dewnstream in nertheast Essex,
where an early Middle Pleistecene Thames terrace staircase is
preserved beyend the direct influence of the Anglian glaciatien
(Bridgland, 1988, 1994), there have been Palaeslithic
disceveries at a number of localities, altheugh the depesits
yielding artefacts have typically been interpreted as rewerked
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Figure 2 |dealised tran sverse sectien threugh the terraces of the Lewer Thames, shewing interbedded celd and warm climate depesits and the
stratigraphcal pesitiens of Palaeelithic industres (medified frem Bridgland, 1994)



Thames gravels laid down in the late Middle Pleistocene by
local streams (Thames tributaries) such as the Holland Brook
(e.g. Dakings Pit, Weeley/Thorpe-le-Soken; Wymer, 1985:
262-233). Reappraisal of such occurrences may now be
appropriate.

The timing of what is arguably the most important
archaeological marker, the appearance of Levallois technique,
has largely been established from the Thames. Artefacts
showing the use of Levallois technigque first appear within
the Thames sequence towards the top of the Lynch Hill/Corbets
Tey Formation, an observation based on the record from
Purfleet in the Lower Thames (Wymer, 1968; Bridgland, 1994;
Schreve et al., 2002), although Wymer (1968, 1988) had noted
Levallois occurrences at some Lynch Hill sites in the Middle
Thames. Explanation of the appearance of Levallois is
complicated by the occurrence in basal Lynch Hill deposits,
both at Purfleet and Little Thurrock, of Clactonian assemblages
(Bridgland, 1994; White and Schreve, 2008). Once thought to
be of considerable chronological significance and earlier
within the British sequence than the Acheulian (King and
Oakley, 1936), then questioned as a separately definable
industry (Ashton and McNabb, 1992; McNabb, 1996), the
Clactonian is now regarded as of limited chronological value.
Its appearance in basal Boyn Hill/Orsett Heath deposits as well
as in the Lynch Hill Formation, in both cases followed by
Acheulian occupations (Bridgland, 1994, 1998; White and
Schreve, 2008), indicates separate Clactonian occurrences
early in both MIS 11 and MIS 9 (Fig. 2). White and Schreve have
related these to Britain’s fluctuating climatic and island status,
the Clactonian possibly representing an early interglacial
dispersal of hunter-gatherers from an eastern province in which
handaxe making was absent (see below). At Purfleet, in a
sequence representing MIS 1@, 9 and &, three distinctive
industries appear in superposition (Schreve et al., 2002), with
Clactonian below Acheulian within MIS 10-9, then Levallois
appearing inthe upper cold-climate gravel (Fig. 2). Whether the
last-mentioned reflects the MIS 9-8 cooling transition or earlier,
following the MIS 9c—9b boundary, remains a question for the
future (cf. Westaway et al., in press).

The Thames record was also key to White's (1998b)
suggestion that assemblages rich in twisted ovate handaxes
date from late in MIS 11. Collections with this characteristic are
documented from Wansunt and Bowman’s Lodge Pits, Dartford
Heath, the Upper Loam at Barnfield Pit, Swanscombe, and the
deposits at Rickson’s Pit, Swanscombe, all within the Boyn Hill/
Orsett Heath sequence and ascribed to MIS 11 (Fig. 2). The
other two potential archaeological markers, however, are
poorly represented in the Thames sequence. Both bout coupé
handaxes and Upper Palaeolithic artefacts are known in the
Lower Thames only from deep beneath the valley floor (or
dredged from the river bed); this is unsurprising, since the Late
Pleistocene fluvial contexts that would contain them are
unrepresented at higher levels in the terrace staircase (Fig. 2).

River Semme

The Somme valley in northern France is another that has a long
history of Palaeolithic research (e.g. de Mortillet, 1872;
Commont, 191@; Breuil and Koslowski, 1931, 1932; Bourdier,
1969; Sommé and Tuffreau, 197 8; Tuffreau etal., 1982; Sommé
et al., 1984; Haeserts and Dupuis, 1986; Antoine, 1990, 1994;
Antoine and Tuffreau, 1993; Tuffreau and Antoine, 1995:
Antoine et al., 2008). It is the location of two Palaeolithic type
localities: Abbeville and St Acheul. The latter has given its
name to the Acheulian, which accommodates all the Lower

Palaeolithic handaxe industries. As such it now eclipses the
former, the name ‘Abbevillian’ having been applied to what
were once thought to be relatively primitive, early handaxes.
Indeed, the early archaeological discoveries from the Abbeville
area (Commont, 191@) are now considered less reliable than
the well-dated younger in situ Acheulian assemblages (MIS 12—
9) discovered during the last two decades (Antoine et al.,
20033; see below, also Fig. 3).

The chronostratigraphical interpretation of the Somme
terrace staircase was initially based on the recognition of a
cyclic glacial-interglacial pattern within the fluvial sequences
and the overlying loess-palaeosol deposits (Haeserts and
Dupuis, 1986, Antoine, 199@, 1994, Antoine et al.,
2003a,b). It has been confirmed by amino-acid geochronology,
based on mollusc shells from the fluvial sediments (Bates,
1994), and by site-specific supplementary data from biostrati-
graphy (Auguste, 1995), magnetostratigraphy and by ESR and
U-series dating (Laurent et al, 1994; Antoine et al., 2000,
2003a,b, in press; Fig. 3).

Although numerous handaxe industries were found in the
early 20th century within the ‘old terraces’ at Abbeville and
Amiens, is difficult to determine the age of the earliest human
occupation in the Somme basin. This has generally been
ascribed to the Carpentier Quarry at Abbeville (Commont,
191@). However, excavation here in 1989, for ESR and
palacomagnetic sampling, failed to find artefacts, although
mammalian remains were recovered (Antoine, 199@). At this
quarry, the well-known Marne Blanche is represented by fine-
grained temperate-stage deposits, overlying cold-stage fluvial
gravels of the Renancourt terrace (alluvial formation VII). The
temperate-stage sediments have yielded abundant mammalian
evidence with clear pre-Elsterian characteristics, including
Stephanorhinus hundsheimensis (Commont, 191@; Pontier,
1928; Tuffreau and Antoine, 1995). The Marne Blancheis dated
to MIS 15 by one ESR date from quartz grains (60@ + 9@ ka) and
others (509 + 110 and 589+ 134 ka) from sand lenses in the
underlying cold-stage gravels at Cagny-Rocade (Antoine et al.,
2003a).

The Saint Acheul type locality coincides with the Garenne
Formation (MIS 12-11), located two bedrock steps below the
level of Abbeville (Fig. 3). The intervening Fréville Formation
(MIS 14-13) has also yielded abundant Acheulian artefacts,
particularly at Rue Marcelin Berthelot, Saint-Acheul (Tuffreau
and Antoine, 1995), where handaxes have been found in the
cold-stage gravel. In the main Saint-Acheul terrace (Garenne
Formation) there have been significant advances in knowledge
during the life of IGCP 449, with the discovery of a fossiliferous
tufa at the type locality, for which an ESR age of 483 £ 73 ka has
been obtained (Antoine and Limondin-Lozouet, 2004). The
molluscan fauna from this tufa is composed of 6@ taxa, of which
23 are forest species (Antoine and Limondin-Lozouet, 2004).
This assemblage points unequivocally to climatic optimum con-
ditions. The presence of certain molluscs beyond their modern
range, together with the extinct Retinella (Lydrodliscus)
skertchlyi, indicates that the Saint-Acheul malacofauna (with
similar tufa assemblages elsewhere) belongs to the Lyalrodliscus
biome, attributed to MIS 11 (Rousseau, 1987; Rousseau et al.,
1992; Preece et al., 2000). Other geochronological control for
the Lyrodiscus biome includes the U-series dating from Vernon,
in the Seine (Lécolle et al., 199@), and U-series and TL dates
from Beeches Pit, West Stow, England (Preece et al., 2000, and
this issue, pp. 485-496). The comparable tufa in the Seine
valley at St Pierre-les-Elbeuf, feared to have been quarried
away, has been rediscovered recently.

The Garenne Formation is also represented by a major
Palaeolithic site at Cagny-la-Garenne, which has yielded
numerous Acheulian artefacts, as well as ESR dates of
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Figure 3 ldealised transvere section threugh the terraces of the River Semm & nerthern France, medified fream Anteine etal. (2003a k. in press) . All

numerical ages are in ka

400+ 101 ka (Tuffreau and Anteine, 1995) and 4484+ @8 and
443 £ 53 ka (Anteine et a/., 2083a). Tuffreau and Anteine
(1995) inferred that a small number efLevalleisflakes and ceres
may be present in these depesits, but these may instead be by-
preducts ef handaxe manufacture. The assemblage disceered
in the Sables Roux (Atelier Commont) e\erlying the Garenne
Fermatien at Saint-Acheul is lecated within significantly
younger sediments included within the slepe depesits, clearly
unrelated te the Garenne fluvial sequence. This assemblage,
including numereus twisted handaxes and varisus tesls of
‘Middle Palaeslithic style’, has been interpreted as the ysunges:
Acheulian industry frem the Semme (MIS 92), representing a
transitienal facies between Acheulian and Middle Palaeslithic
(Tuffreau, 1987).

The next terrace in the Semme staircase is fermed by the
Epinet-e Formatien (Fig. 3), which was well expesed at its type
Iscality, Cagny-I'Epinet-e. The aggradatien ef the fine calcar-
esus silts of the Epinette Fermatien is allecated te MIS 9, using
mammalian biestratigraphy and ESR dates frem aquartz grains
and mammal teeth (29@+ 53ka, 291 +44 and 318+ 48ka).
The Epinet:e site represents the las: in situ eccurrence of typical
Acheulian industry within the Semme valley staircase.

As was neted by Tuffreau (1982, 1995; cf. White and Ashten,
2003), the Argeeuves Fermatien, everlying the next bedreck
step (terrace ), marks the firs: clear evidence of Levalleis
technique within the Semme system (Fig. 3). The lewer terraces
repeat the characteristic Semme patern of temperate-stage
depesits ®verlying celd-stage enes. As is indicated by the
netatien in Fig. 3, the yeunger terraces are everlain by
pregressively fewer leess and palaessel layers, previding an
indicatien f the number of climate cycles since the fermatien
efeachterrace. Hewe\er, there is net an exact corresp.ndence

between these leess—palaessel couplets and glacial-intergla-
cial cycles during MIS 8 and 7, because the Menti#res terrace is
theught te mark the later part of MIS 7 rather than a cemplete
climate cycle (Fig. 3). Accerding te the Semme data the impact
of the celd stage within MIS 7 (MIS 7b?) was sufficient te
preduce an incisien and a new gravel aggradatien (Mentiéres
Fermatien). This interpretatien is supperted by an ESR date of
208 + 57 ka fer the temperate-s:age depesits of this terrace, by
the number of incisiens (feur) between the well-dated Garenne
(MIS12-11) and medern valley (MIS4-1) fermatisns, and by the
evidence of significant leess accumulatien between the twe
seils of MIS 7 (Anteine, 199@, 1994; Fig. 3).

The ysungest Semme terrace is the Eteuvie fermatien, lying
at 5- m abe\e the maximum incisien level in the valley (Fig. 3).
This fermatien cemprises weriglacial gravels with many
Levalleis flakes, everlain by fluvial silts and lecally by
interglacial (Eemian) calcaresus tufa. Indeed, the Eemian tufa
at Caeurs, abeut 5 km frem Abbeville en the left bank ef the
tributary Scarden stream, has been researched during the
ceurse of IGCP 449 and feund te centain Middle Paleslithic
artefacts, thus previding impertant evidence that humans
reached nerthern France during the Last interglacial (Anteine
et al., in press). This last terrace is buried by a slepe sequence
dated frem the Last Glacial peried (Early Weichselian humic
seils then leess in MIS 4--2). Later Middle Palaeslithic is alse
feund asrewerked artefacts in the gravels of the Valley Bottem
fermatien.

In summary (Fig. 3), the eldest unequivecal human
sccupatien in the Semme dates frem within the Freville
Fermatien areund MIS 14 and is Acheulian. An earlier
sccupatien, ceincident with the Aarne Bfanche (ca. MIS
15), is pessible but needs further research. /n situ Acheulian



eccupatiens are well knewn frem medern excavatiens within
the depesits of the Garenne and fpinette fermatiens (MIS 12-9).
Middle Palaeslithic industries (Levalleis) appear at the
transitien between the end ef the aggradatien ef the Epinette
and the Argeeuves fermatiens (MIS 9--8) and then develep in
the fellowing ‘lew terrace’ alluvial fermatiens (MIS 8--5e).
Finally, yeungest Middle Palaeslithic artefacts are feund in the
gravels of the medern valley-fleer, depesited during the Last
Glacial (MIS 4-32).

Rivers Wipper and [Im

The Wipper, a tributary of the Saale-Elbe system, is a miner
river, but ene that has an exceptienal @uaternary recerd,
thanks in ne small part te the calcaresus Muschelkalk bedreck
in its catchment. The resultant calcaresus greundwater has
caused subaerial travertines te form on the Wipper valley floor
during successive Pleistecene interglacials, as has been
decumented frem the remarkably cemplete sequence in a
single meander cere at Bilzingsleben (Mania, 1995; Mania and
Mania, 2003; Bridgland et af., 2004b; Fig. 4). The sameis true
of the River Ilm, anether Saale-Elbe tributary, the travertines
frem its valley having been quarried for building stene sver a
lengthy peried. @ccurring at several levels within the Ilm
sequence (Fig. 5), these include the well-knewn Ehringsderf
travertines at Weimar, within which heminin fessils and living
sites are recerded, as well as an assemblage of predeminantly
(but net exclusively) small Palaeslithic artefacts, termed ‘Lower
Palaeslithic Micrelithic Traditien’ (LPMT; e.g. Burdukiewicz
and Rener, 2003), of a general type that is characteristically
feund in central Eurepe (Valech, 1984, 2003; Mencel, 2003).
At Taubach is ansthertravertine, again sverlying an llm terrace,
that is widely at:ributed te the Eemian (Bridgland et af., 2004b).
It has yielded anether (PMT assemblage, previding a clear
indicatien that human pepulatiens were present here during the
Last Interglacial, despite net reaching Britain (see alse abeve:
evidence frem Caeurs). Ehringsderf was leng regarded as
Eemian and therefere the same age as Taubach (Kahlke, 1974,
1975), the archaeslegical similarities of the twe travertines
previding suppert fer this view (Mencel, 2003). Mammalian
biestratigraphical evidence, hewever, sugges:is that the
Ehringsdon' travertines date frem MIS 7 (Schreve and Bridgland,
2002; Bridgland et af,, 2004b), a view supperted by U-series
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dating (Blackwell and Schwarcz, 198e; Mallik et af., 2000;
Fig. 5).

Figure 4 shews interglacial travertines at six separate levels
within the Wipper staircase. Altheugh the lewest three
travertine levels have been established enly in temperary
sectiens, and have yet te be inves:igated fer faunal centent,
there are several dating cens:raints fer this sequence. At areund
18 m higher than the highest travertine, in a different sectien of
valley, sutwash frem the Elster | glaciatien has been recerded,
incised belew till attributed te the same glacatien (Fig. 4). The
Elsier | was cerrelated with MIS 14 by Sibrava (1986). This
might allew the sldest Wipper travertine, at the Bilzingsleben |
level (Fig. 5), ca. 35 m abeve the river, te be atributed te MIS 13
(cf. Bridgland et al., 2084b). Hewever, a gravel at a similar
level, interpreted as pre-dating this travertine (altheugh net
present in the Bilzingsleben meander cere—see Fig. 4) was
stated by Mania (1995: 86) te be ‘generally regarded as of late
Els:erian erigin‘. If this is taken te mean Elster Il (— MIS 12
accerding te Sibrava, 1986), the sldest Wipper tra\ertine mus:
date frem MIS 11 (Helsteinian), as sugges:ed by Schreve and
Bridgland (2002). Beth the travertine at this highest interglacial
level and fluvial sediments beneath it centain mammalian and
melluscan fessils, the assemblages including Stephanorfhinus
kirchbergensis, Pafasaloxodon antiquus and Theodoxus serra-
tifiniformis. The fluvial depesits alse centain flint flakes (Mania,
1995).

The best knewn ef thetravertines s that at the Bilzingsleben Il
level, ca. 3@0m abeve the Wipper (Fig. 4), within which the
archaeelegical site has been excavated. Thanks te its
preservatien in travertine, the archaeeslegical assemblage,
summarised by Mania and Mania (2083), includes bene, tusk
and (eseudemerphic) weeden artefacts, as well as flint and
quartzite artefacts. The lithics are predeminantly small (anether
example of LPMT), made frem glacially transperted clas:s, but
larger pieces are present. Even at the larger extreme, handaxes
are missing, altheugh seme teels are bifacially werked (cf.
Mania and Mania, 2003; Briihl, 2003). Seme cere-preparation
has been recegnised (Mania and Mania, 2083), but the site
lacks Levalleis technigque. The travertine and interbedded
fluvial depesits everlie the gravel of what Mania (1995) called
the ‘glacial 27 m terrace’ (Fig. 4). The bivalve Corbicufa
fluminalis eccurs enly in the interglacial fluvial sediments
altheugh T. serratifiniformis, present in beth Bilzingsleben | and
Il, is eccasienally feund in the archaeslegical level within the
travertine (Mania, 1995). In Britain this gastreped has been
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regarded as an indicater of the Hexnian (MIS 11) interglacial
(Preece, 1995). The rich mammalian fauna frem this travertine
has elements characteristic of MIS 11, netably Trogontherium
cuvieri and Ursus deningeri-spefaeus (Schreve and Bridgland,
2002; Bridgland et al, 2004b). It seems likely that the
Bilzingsleben | and Il interglacials beth date frem MIS 11,
perhaps representing the twe warm sub-stages 11c and 11a (cf.
Schreve and Bridgland, 2082), altheugh this is very much
dependent on the interpretation of the lecal Elsterian glacial
depesits (cf. Bridgland et af., 2004b).

The Bilzingsleben Il travertine, ca. 25m abeve the river
(Fig. 4), has alse been studied by Mania (1995), altheugh enly
its melluscan fauna has been reperted thus far. This is an
assemblage characteristic of the Middle Pleistecene, with
cemperents suggestive of a mixed eak feres:. Mania (1995)
suggested cerrelatien of Bilzingsleben Ill with the Schéningen
Interglacial at the site of that name (see below; Fig. 1) and with
the D#mnitz interglacial (—MIS 9 accerding te Sibrava, 1986).
As Fig. 4 reveals, there are three lewer travertines, atca. 18 and
ca. 12m abeve the river and near river level. If the las: is
regarded as Helecene it seems reasenable te ascribe the
other twe te MIS 7 and MIS 5 in descending erder,
perhaps representing the warmest (weedland) subs:ages eof
each (7e and Se).

River Neckar

Situated ca. 258km seuthwest of the Wipper and llm, and alse
on Muschelkalk, the Neckar sys:em again cembines a well-
develeped terrace recerd with interbedded fessilifersus (inter-
glacial) travertines and heminin fessil eccurrences. Its terraces

can alse be dated, like these of the Semme, with reference te
seils in leess/celluvial everburden (Bibus and Wesler, 1995;
Besinski, 1996; Fig. ). @ne of several tie-peints in the Neckar
sequence is the type lecality of Homo heidelbergensis at Mauer
(Scheetensack, 1988). The sand pit here yielded ne unequi-
vecal artefacts, altheugh it was a rich seurce of mammalian
fossils, including the human mandible. It is situated in a 16 km
leng meander leep that was abandened by the Neckar during
the early Middle Pleistecene. The mammalian fauna is of early
Middle Pleistecene affinities, with, fer example, Arvicofa
cantiana, Ursus deningeri, Stephanorhinus fundsheimensis
and Homotherium sp., and resembles immediately pre-Anglian
faunas in Britain such as that frem Westbury-sub-Mendip,
implying a late Cremerian Cemplex age. ‘Cremerian shells
recerded inthe 23-m terrace, which is belew the Mauer (33-m
terrace) level, suggest that the Mauer depesits de net represent
the mest recent part of the Cremerian Cemplex, hewever. If A.
cantiana is characteristic of the last twe Cremerian Cemplex
interglacials (van Kelfscheten and Turner, 1996; Preece and
Parfitt, 2088), then it weuld seem that Mauer represents the
earlier of these, perhapsthe slder sfthetwesubs:agesof MIS13
(cf. Schreve and Bridgland, 2082; Tyrdcek et al., 2004).

The secend heminin lecality in the Neckar system is
Steinheim-an-der-Murr; the human skulls frem Steinheim
and Swanscembe, frequently cempared, have beth been
censidered Hels:einian (MIS 11; cf. Schreve and Bridgland,
2002). Their accempanying vertebrate faunas are, indeed,
highly similar, with S. kirchbergensis, S. hemitoechus and U.
spelaeus. Comparisen of the stratigraphical pesitien of the
Steinheim depesits within the Neckar/Murr terrace sequence
with that ef the Swanscembe sediments in the Thames
strengthens the suggested cerrelatien; there are three terraces
belew the Helsteinian level and abeve the fleedplain in beth
(Figs. 2 and e).
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Figure 6 |dealised transectthreugh the terraces ofthe River Neckar in the Heidelburg and Stuttg art areas of Germany, shewing the stratigraphical
pesitions of the Mauer and Steinheim heminin lecalities. Medified frem Schreve and Bridgland (2002) and by them frem Bikus and Wesler (1995). Feor

lecatien see Fig_ 1

Wider cemparisens in Eurepe

Given that humans are believed te eriginate in Affica, it is
perhaps te be expected that the earliest Eurepean artefacts will
befeund in the seuth. The sldes: material of all, datingfrem the
early part of the Early Pleistecene, is feund in seutheast Eurepe,
presumably reflecting the initial migratien of early humans
frem Africa inte Eurepe via the Levant, tracking sructurally
familiar biemes (e.g. Dennell, 2004). Key sites of great antiguity
(Fig. 1) include Dmanisi in Geergia (ca. 1.8 Ma) and Ubeidiya
in Israel (1.4 Ma; Bar-Yesef, 1998). The earliest unequivecal
evidence of a human presence in the central and western
Mediterranean regiens indeed appears semewhat later in the
recerd. Lewer Palaeslithic material is well knewn frem the
terrace depesits of many Iberian Rivers (e.g. Santenja and Villa,
1998; Rapese and Santenja, 1995), the earliestevidence dating
frem ca. 1.1 Ma (see belew). In Italy the earliest evidence fer
eccupatien is generally censidered te be at Mente Peggiele
(Fig. 1), where a rich assemblage of artefacts made frem small
flint pebbles has been recevered frem deltaic gravels asseciated
with fessilifersus sands that are alse dated (ESR and
palaeemagnetism) te ca. 1Ma (e.g. Anteniazzi et af., 1993;
Mussi, 1995). In seuthern and central France, in situ pebble-
culture artefacts have been claimed in high fluvial terraces of a
number of rivers, such as Terrace | (52 m abeve river level) of
the Leir (tributary of the Leire; Despriee et al., 2005; Veinchet
etal., 2005). Altheugh netyet dated, ner independently \erified
(cf. Reebreeks and van Kelfscheten, 1995) the stratigraphical
pesitien of this site relative te ysunger, dated, terraces suggests
a prebable age of ca. 1 Ma. @ne example that has been dated is
the Pent-de-Lavaud pebble-culture site, situated in terrace D of
the river Creuse, anether Leire tributary (Despriée et al., 2004,
2005; VVeinchet et a/., 2085). There are 18 ESR dates frem this
terrace (e.g., Despriee et af., 2004), ranging frem 985 £ 100 ka
te 1187+ 200 ka; the weighted mean is 1034 £ 57 ka (+ 20).

There is a patern apparent in the distributien of Lewer
Palaeslithic artefact assemblages in Eurepe: handaxe
(Acheulian) signatures are nermal in the seuth and west but
generally absent in the nerth and east. In the lat:er area nen-
handaxeassemblages are feund, seme with larger artefacts and
including similar technelegy te the British Clactenian (see
abeve); in many, hewexer, the deminant characteristic is the
small size of artefacts, perhapsindicating scarce or posr-gquality
raw matenal. The interdigitatien in Britain ef Clactenian and
Acheulian assemblages (Fig. 2) has, as neted abeve, been
atributed te immigratien eof peeples with different lithic
traditiens frem different parts of Eurepe (White and Schreve,

2000). Examples of the eastern nen-handaxe, deminantly
diminutive industries (LPAMT) have already been enceuntered
abeve, in the llm valley, where they eccur at Ehringsderf and
Taubach. At nearby Bilzingsleben the lithics are very similar,
altheugh larger teels made frem bene and quartzite are alse
feund (Briihl, 2083), a fact that might lend suppert te the netien
that small s:ene tesls were a respense te peer raw material
reseurces.

The earliest claimed evidence of handaxe-making in
seuthern France is frem the ‘Sel P' stratigraphic level at Caune
de I'Arago cave, Tautavel, in the eastern Pyrenees meuntains,
theught by seme te date frem MIS 15-14 (Barsky and de
Lumley, 2005; Fig. 1). This level stratigraphically everlies
spelesthem for which a U-series date of ca. 68®ka has been
reperted (de Lumley et a/., 1984). Similar timings are evident in
rivers in central France. Fer instance, terrace F efthe Leir, base
22m abeve river level, is the eldest te have yielded any
handaxes and has ESR dates ef 482+77 and 491 £ 75ka
(Despriee et a/., 2005). Frem the sequence of heights and dates
of otherterraces inthe Leir staircase, this fluvial gravel prebably
aggraded in MIS 14.

The earliest evidence of Levalleis in seuthern France dates
frem MIS 9, fer example at @rgnac 3 in the Ardéche regien,
where it is dated by U-series and ESR te 309 + 34ka (Meigne
and Mencel, 2005). The appearance of Levalleis is theught te
eccur arsund 300 ka in many river systems in central France, en
the basis of numersus ESR dates (Veinchet et af., 2005),
althesugh reselutien te exygen isetepe stage is limited by the
small number of terraces in many ef these sequences. Fer
instance, in the Leir, terrace B (base @ m abeve river level)
censists of twe superimpesed gravels separated by sand, the
upper gravel with Levalleis and the lewer gravel witheut, the
sand being ESR dated te 241 £ 42 ka (Despriee et al., 2005).

loeria

The Iberian Peninsula (Fig. 7) effers an alternative migratien
reute frem Africa te Eurepe, via the Strait of Gibraltar
(Reebreeks, 2007; Straus, 2001). Lewer Palaeslithic artefacts
are frequently feund in situ in fluvial centexts here, particularly
in the rivers draining te the Atlantic (e.g. in the terraces of the
Duere, Tagus, Guadiana and Guadalguivir), altheugh in ether
areas (the Ebre and the rivers draining te the central/seuthern
Mediterranean ceastline) ne recerd has been feund. Age
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Figure 7 Lecatien map fer the sites in [beria that are mentiened in the text. Selid lines denete majer rivers; dashed lines denete tributaries

framewsrks have been derived mainly frem merphestratigra-
phical cerrelatien of the bes:-dated fluvial sequences.

The earliest evidence of human sccupatien includes the
presence of nen-handaxe lithic industries in bed 3 at Fuente
Nueva, in the upper part of the stacked fluvial/lacusrine
sequerce of the Guadix-Baza basin and asseciated with Lewer
Pleistecene faunas including Mammuthus meridionalis and
species of Allophaiomys (Martinez-Navarre et af., 1997). The
bed, characterised by reversed pelarity (Matuyama chren), has
been claimed te slightly pre-date the Jaramille subchren—ca.
1.1 Ma (Martinez-Navarre et af., 20085), altheugh the dating and
correlation of the sratigraphy within this basin may need
reviewing in the light of findings by Gilbert et al. (2006). Nen-
handaxe assemblages are alse present in the Atapuerca karstic
system (Carbenell et af., 1995, 2001) in levels jus: belew the
Matuyama-8runhes reversal (Pares and Perez-Genzalez, 1995,
1999). The wide spread presence of Early Pleistecene heminins
is alse suggested by similar artefacts in river terraces: e.g. the
78-75m terrace of the Valderaduey (Santenja and Perez-
Genzilez, 2000-2001), the 88-and e®-m terraces of the
Pisuerga, the 108- and 62-m terraces of the Termes (Santenja
and Pérez-Genzilez, 1984) and the ca. 125-m te ca. e®-m
terraces of the Tagus (Pinilla et af., 1995; Santenja and Perez-
Genzilez, 2000-2001; terraces T8 te T12 in Fig. 8a). These
Tagus terraces pre-date the Matuyama-Brunhes beundary,
which eccurs near Teleds in the ca. e® m terrace (Pinilla et af.,,
1995; Terrace T13 in Fig. 8(a). As Fig. 8(a) indicates, evidence
of human eccupatien is reperted frem ether terraces of the
Tagus system that are much elderthan the Matuyama-8runhes
reversal. An example is the La Mesa site (e.g. Rapese and
Santenja, 1995) in the ca. 125 m terrace of the Alagen tributary
(wessibly equivalentteterrace T8 of the upper Tagus; Fig. 8(a)).
Hewever, this interpretation seems te be based en a single

petential artefact (e.g. Santenja and Perez-Genzalez, 2008-
2001). There are sther possible artefacts, classed as ‘materiales
de dificile interpretaci®n’ (e.g. Santenja and Pérez-Genzilez,
2000 2001), frem higher terraces of the Tagus (T5-T7 in
Fig. 8(a)).

The Acheulian is mere widely distributed, beth in caves (e.g.
Atapuerca; Perez-Genzilez et af., 1999) and in fluvial terraces.
In the highest stratigraphical levels that centain AMimomys
savini in the Atapuerca sys:em, handaxes appear for the first
time (Rapese and Santenja, 1995), presumably marking MIS
15. The handaxe makers may well have cresied the Gibraltar
Strait frem Merecce, where the earliest Acheulian assemblagess
arsund Casablanca (Fig. 1) appear frem magnetesratigraphy te
date frem the lates: part of the Matuyama chren (ca. 85@ka, or
MIS 27: Raynal and Texier, 1989; Raynal et af., 1995, 2002).
Terralba and Ambrena are twe impertant Iberian fluvial/
lacustrine sites with Acheulian, lecated en the Berdecerex-
Masegar (i.e. Duere-Ebre) interfluve (Fig. 7). Terralba is
between the 35-m and 22-m terraces of the Masegar, whereas
Ambrena is ca. 39--48m abeyethis river (Perez-Genzialez ot af.,
1997). Cerrelatien with the travertines capping the upper
Henares terraces, which are well-dated using the U-series
methed (Benite et al., 1998), suggests ages of MIS 12-8 for
Terralba and pre-MIS 12 fer Ambrena, censisent with the
mammalian biestratigraphy (Sete et a/., 2081). In the Tagus
catchment, the eldes: Acheulian depesit is at San Bartelemé de
Las Abiertas in the ®-m terrace of the Sangrera (a left-bank
tributary jeining the Tagus ca. 108 km dewnstream of Teleds);
this terrace is censidered equivalent te Tagus terrace T13
(Santenja and Perez-Genzilez, 2000 2801; Fig. 3(a)) in which
the Matuyama-8runhes beundary has been reperted (Pinilla
etal, 1995). The ysungest Tagus terracewith Acheulian (T19 in
Fig. 8(a)) is ne elder than MIS @, by cerrelatien with the upper
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Figure 8 Schematic compositetransverse profilesacrossthe terrace staircases of majorriversin Iberia. (a) The River Tagus andl its tributaries upstream
of Toledlo andl in the vicinity of Madlriel (the Henares, Jarama anel Manzanares); after Pérez-Gonzalez (1994), Santonja anel Pérez-Gonzalez (1997),
Benito et al. (1998), Silva et al. (1999) and Santonja anel Pérez-Gonzalez (2000-2001). Incision by the Tagus is thought to have begun in the Late
Pliocene (Middle Villafranchian, biozone MN17; Pérez-Gonzalez and Gallardlo, 1987). (b) The Midele Guasdaleuivir between Coreloba anel Sevilla,
includling data from Bujalance, Carmona anel Campana; from Diaz del Olmo et al. (1993) andl Baena anel Diaz dlel Olmo (1994). Along much of the
Guaslaleuivir, incision began shortly after the Olduvai subchron (Baena anel Diaz del Olmo, 1997). However, in the Guadix-Baza (Orce) Basin, now
the uppermost part of the Guaslaleuivir catchment, stacked fluvial anel lacustrine dleposition continuesl until aroundl the Early—Midle Pleistocene
bounslary (e.g. Martinez-Navarro et al., 1997). (c) The Guadiana (where much less incision has occurred), based on sites in the upper Guasliana:
Guadliana (near Ciudad Real) andl Zancara (near Alcazar de San Juan). FromPortero (1988), Mazo et al. (1990) and Pérez-Gonzalez (1994). The start of
incision postelates the ensl of lacustrine sleposition at the Valversle de Calatrava [ mammal site, elatesl biostratigraphically to ca. 1.9-1.5 Ma (Mazo,
1999). Some inconsistencies exist between the citedl references, indlicating that further work is neeslesl and that the terrace schemes illustrates shoulel
not be consideresl definitive. For locations see Fig. 7



Henares (Benite et afl., 1998). In the Guadalauivir, the earliest
evidence of Acheulian mpestdates the Matuyama-8runhes
beundary (Diaz del @Ime et af., 1989, 1993; Baena and Diaz
del @Ime, 1994; Fig. 8(b)).

Middle Palaeslithic (Levalleis ®r Meusterian) sites are mainly
in caves, such as Atapuerca, where Levalleis first appears in
levels (TD11 in Gran Dofina) that are dated by ESR and U-series
t® 337+ 29ka (Falguéres etal., 1999), or en the surfacesof river
terraces. The few recerds of Meusterian frem fluvial centexts
include terraces T13 (13-14m) and T14 (6--8m) eof the
Guadalquivir, which pestdate calcrete, capping terace T12
(Fig. 8(b)), that has a U-series age of ca. 38 ka (Diaz del ®Ime
et al., 1989, 1993; Baena and Diaz del ®@lme, 1994). In the
Guadiana, Meusterian eccurs in the 1-2m terrace (Fig. 8(c)),
TL-dated te 121 £ 14 ka by Rendell et af. (1994); it appears te
have centinued until MIS 3 (Villaverde et af., 1998).

Central Eurepe

The impertant Pleistecene fluvie-lacustrine sequence expesed
in an epen-cast lignite mine at Sch#ningen (Fig. 9), already
mentiened, was depesited in a subsiding basin resultant frem
salt diapirism (Fig. 9). There are centrasting interpretatiens of
the chrenestratigraphy, ene attributing the main archaeslegical
layers, representing the Reinsderf interglacial (Sch#ningen 1),
te MIS 9 and the Scheningen Interglacial (Sch@ningen lll) te MIS
7(Urban, 1995; Urban etal., 1995). In centrast, Mania‘s (1995)
cerrelation efthese with Bilzingsleben Il and Il implies that he
attributes them te MIS 11 and 9, respectively, an interpretatien
that is faveured by the eccurrence of Trogontherium cuvieriin
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the Bilzingsleben Il and Sch#ningen Il depssits and of Azoffa
filficulodes in Scheningen Ill (Bridgland et al., 1997; Schreve
and Bndgland, 2082; Fig. 9). Artefacts alse eccur in the
Schi#ningen | depesits, in the ferm of small flakes and flake-
tesls, in the cempany of burnt flints frem which TL ages
of >400 ka have been ebtained (Thieme, 2003). The archae-
elegy frem the Reinsderf interglacial (Schéningen II) includes
weeden spears as well as ‘cleft haits’ fer suppesed hafting of
stene peints. @nce again the lithics are deminantly small
(LPMT) and lack beth handaxes and Levalleis.

IGCP 449 participants have cellected data frem further east
than these German sites, with valuable fluvial recerds being
reperted frem Bulgaria, the Czech Republic, Hungary,
Meldeva and Ukraine, seme with Lewer Palaeslithic centents,
frem which a selectien will be reviewed.

Racineves, River Vitava, Czech Republic

Buildin g en-earlierversiens (Zaruba, 1942; Balatka and Sladek,
1962; Sibrava, 1972; Zaruba et af., 1977; Tyracek, 2001), a
reappraisal by Tyrdcek et al. (2004) recegnised 18 Vltava
terraces fermed since the end of the Early Pleistecene (Fig. 18).
A highlight is the site at Racineéves (Straskev 2 terrace), which
has yielded interglacial mammalian and melluscan assem-
blages, impertant in the age calibratien ef the Vitava sequence
(Tyrdcek et al., 2084), and the enly unequivecal Palaeslithic
assemblage within that sequence. Previsusly theught te be of
late Cremerian Cemplex age (e.g. Tyrdcek et al., 2001), the
Racineves interglacial was cerrelated by Tyracek et al. (2004)
with MIS 11 (Helsteinian). The archaeslegical material ferms
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lelealised transverse section through the terraces of the River Vitava at Mel nik (ca. 25 km north of Prague), Czech Republic, showing the

stratigraphical position of the Racineves archaeological horizon. Modifiesl from Tyracek et al. (2004). For location see Fig. 1

another of the central European LPMT assemblages, comprising
cores, notches, knives, scrapers, wedges and hammerstones, all
small and almost all made of Proterozoic lydite; some are in
fresh condition, indicating a primary or near-primary context
(Tyracek et al., 2001; Fridrich and Sykorova, 2003). Cut-marks
on some of the mammal bones provide further evidence of
human occupation and activity. The small size and non-
Levallois characteristics of the artefacts have |led to compari-
sons with the assemblages from other Middle Pleistocene
localities, such as Vértesszolos, in the Danube valley in
northwest Hungary (see below), and Bilzingsleben Il (see
above). Vértesszolos is undoubtedly older than the other two
sites, since it has yielded species characteristic of the late
Cromerian Complex (contra Moncel, 2003; see below). The
Racineves artefacts are also likened to the later, but similar,
LPMT assemblages from the |Im sequence (Burdukiewicz and
Ronen, 2003; see above). Nevertheless, it demonstrates that
humans were active in central Europe by ca. 0.4 Ma (see also
Vértesszolos, below).

Vértesszolos, River Tata, Hungary

The fossil and Palaeolithic assemblages from Vértesszol6s are
from travertine capping Terrace V of the Tata, a tributary of the
Danube (e.g. Kretzoi and Vertes, 1965; Kretzoi and Dobosi,
1990; Fig. 11). Most of Hungary lies within the Pannonian
Basin, a major Late Cenozoic subsidingdepocentre in which up
to 2000m of sediment has accumulated since the earliest
Pliocene, ca. 600 m of it during the Pleistocene (e.g. Rénai,
1985; Gabris and Nador, in press). In contrast, Vértesszolos is in
northwest Hungary, which is uplifting, leading to terrace
formation by the Danube and Tata (Fig. 11).

In addition to chert, quartzite and bone artefacts, the
Vértesszolos travertine has yielded human remains and
abundant mammalian and molluscan fossils. It has yielded

one of the many LPMT assemblages from central and eastern
Europe (Moncel, 2003; above). Most of the 8890 artefacts are
flakes and modified flakes, although a few have been
interpreted (e.g. Dobosi, 1990) as diminutive handaxes or
‘proto-handaxes’.

Like Racineves, the chronology of this key site has proved
problematical. Dobosi (2003) attributed the travertine to the
‘intra-Mindel” interglacial (MIS 13), between the Mindel | ¢ MIS
14) and the Mindel Il (MIS 12) cold stages (cf. Sibrava, 1986),
whereas Moncel (2003) suggested that it dates from MIS 9, on
the basis of numerical ages (e.g. an ESR date of 333 £ 17 ka and
a U-series date of ca. 350ka; Pécsi, 1990). As illustrated in
Fig. 11, the Vértesszolos deposits are assigned to terrace V of
the Tata River, which is thought to correlate with terrace V of
the Danube and has been assigned an early Middle Pleistocene

r ‘Giinz’ age (e.g. Pécsi, 1990). The site has a complex
stratigraphy (Pécsi, 1990) but the fluvial/colluvial interbeds
forming Tata terrace V are ca. 35-45 m above present river level
(Fig. 11), a position that is closely comparable to terraces of
mid-Middle Pleistocene ages in other parts of Europe, such as
the Somme (Fig. 3).

Probably the best guide to the age of the Vértesszolos
deposits comes from mammalian biostratigraphy. The traver-
tine has yielded a number of mammalian species that are
believed to have become extinct in MIS 12, notably the vole
Pliomys episcopalis, the rhinoceros Stephanorhinus hundshei-
mensis and the bear Ursus deningeri (Kretzoi, 1990; Janossy,
1990). Critically, the water vole is Arvicola cantiana (e.g.
Janossy, 1990), which further constrains the age to late within
the Cromerian Complex (cf. Preece and Parfitt, 2000). A final
key indicator is the vole Microtus gregalis, which appears at
Vértesszolos only in the upper part of the travertine and in
overlying loess (Kretzoi, 1990; Janossy, 1990). In southeast
England this species is considered to have appeared in the latest
Cromerian Complex (e.g. Preece and Parfitt, 2000), being
notably present at Boxgrove, a site that is attributesl to MIS 13
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(Roberts and Parfitt, 1999), perhaps MIS 13a (Westaway et al.,
in press).

The Caucasus and its surroundings

The earliest evidence of human occupation anywhere in
Europe (in a broad sense) is provided by the well-documented
Dmanisi site in Georgia (e.g. Gabunia and Vekua, 1995;
Gabunia et al, 2000; de Lumley et al, 2002; Fig. 1), in the
Lesser Caucasus Mountains. Human remains in fluvial ane
volcanogenic deposits at this site are securely dated to ca.
1.8Ma from Ar-Ar dating of stratigraphically underlying and
overlying basalt flows and from magnetostratigraphy that
establishes normal polarity, indicating the Olduvai subchron.
This site adjoins the confluence of the Mashavera and Pinezauri
rivers, which now flow at a level ca. 90 m lower. Handaxes are
absent at this site, which is characterised instead by flake
artefacts typically made of either lithified tuff or euartz,
materials that were locally available in this volcanic region,
either in situ or from fluvial cobbles (Ljubin and Bosinski,
1995).

At Achalkalaki, further east in Georgia, Ljubin and Bosinski
(1995) reported evidence from fluvial silt, in which abundant
faunal remains suggest a butchery site, although only a single
flake artefact has been reported. They placed this site around
the Early to Middle Pleistocene boundary from the faunal
evidence. There is abundant evidence of handaxe making in the
Greater Caucasus from the later Cromerian Complex onwardls,
from cave sites such as Azych, Kudaro | and Il and
Treugol’naya (Ljubin and Bosinski, 1995), their interpretations
reinforced by mammalian biostratigraphy and geochronology
(Ljubin and Bosinski, 1995; Ljubin and Beliaeva, 2004;
Derevianko and Petrine, 2004). The oldest site north of the
western Caucasus is thought to be Cimbal quarry, Kurgan, in
the Taman Peninsula (Ljubin and Bosinski, 1995; Fig. 1); a small
number of flake artefacts has been found here in association
with abundant mammal bones, some of which are broken,
apparently by butchery. This site is thought from the mammal

fauna to date from around the Early to Middle Pleistocene
boundary (Ljubin and Bosinski, 1995; cf. Markova, 2005). At
Gerasimovka, an assemblage of LPMT affinity is derived from a
coarse fluvial gravel, now 45m as.l., related to the outlet
spillway, known as the Manych palaeochannel, which
connected the Caspian Sea to the Black Sea during highstands
of the former (Praslov, 1995; Mitchell and Westaway, 1999).
Mammals from the gravel and overlying sand date the sequence
to the Early to Middle Pleistocene transition.

Discussion

The value of Quaternary fluvial sequences as contexts for
Palaeolithic artefacts has long been appreciated. However, it is
only with better understanding of the Pleistocene climatic
record, and by integration of data from different regions, that
the full potential of this archive will be realised. Primary-
context preservation is rare (although far from unknown) in
fluvial settings, but the quantity of artefacts recovered is often
considerable and can represent an excellent demonstration of
human presence and activity, from which patterns of human
movement and occupation can perhaps be determined. More
than this, distinctive lithic signatures might have stratigraphical
significance (as trace fossils). Crucially, the fluvial stratigra-
phical context can provide a valuable dating framework for
regional interpretation ane wider correlation of Palaeolithic
archaeology. From the selected datasets reviewed here, it is
possible to make a number of broad and preliminary
statements.

The dating evidence now available, from cave sites as well as
fluvial contexts, suggests that the earliest occupation of
southern Europe was diachronous; oldest in the east, at ca.
1.8 Ma at Dmanisi in the Caucasus, but only ca. 1Ma in Spain
(Fuente Nueva-3). Data from Kozarnika cave, in northwest
Bulgaria, fits this pattern, since humans reached here by ca.
1.4 Ma (Guadelli et al, 2005). As already noted, the oldest site
in Italy, Monte Poggiolo (near Forli in Emilia-Romagna), is



thought to date from around the Jaramillo subchron (e.g.
Antonazzi et al., 1993); Pont-de-Lavaud (noted above) appears
to be of comparable age or slightly younger. This earliest
human population is represented by non-handaxe assem-
blages. The first evidence of handaxe-making in Iberia appears
around the Matuyama-Brunhes transition (Fig. 8(a)). The
handaxe makers may well have crossed the Gibraltar Strait
from Morocco, where the earliest Acheulian assemblages
appear to date from the latest part of the Matuyama chron (see
above). However, handaxe making is also evidentin the Levant
by 1.4-1.2Ma (Bar-Yosef, 1998), presumably the route by
which handaxe makers reached the Caucasus, and in India by
1.2 Ma (Petraglia et al., 1999). Handaxes appeared in France in
MIS 15-14 (e.g., Carpentier Quarry (?) and the Fréville
Formation in the Somme) and in southern England in MIS 13
(e.g. Boxgrove, Waverley Wood).

A related issue concerns the possibility of human migration
across the central Mediterranean Sea from Tunisia into Sicily
and southern Italy. Early Middle Pleistocene archaeological
sites in southern ltaly, such as Notarchirico near Venosa in
Basilicata (a fluvial site, River Ofanto, dated to 640+ 4@ka
from associated volcanic tephra; Piperno and Tagliacozzo,
2001) provide evidence of handaxe-making, whereas at
contemporaneous sites further north, such as Isernia La Pineta
(also dated to ca. 600 ka; e.g. Minelli and Piretto, 20@5; Fig. 1),
there is no evidence of handaxe-making and only flake artefacts
are known.

In contrast, the LPMT assemblages that characterise eastern
and central Europe during the Middle Pleistocene, at sites such
as Vértesszolos, Racineves, Schoningen and Bilzingsleben, as
well as Pogrebya in eastern Moldova (anczont and Madeyska,
2005), suggestthe presence of adistincttool-making repertoire
in that region.

After the introduction of handaxe technology into western
Europe at ca. 6@@ka, it can be envisaged that, in response to
climatic cyclicity, the limits of human occupation would have
repeatedly fluctuated northward and southward and also
eastwards and westwardls. During glacial maxima, populations
can be presumed to have retreated southward to refugia in
southern France and Iberia, returning north when conditions
were less hostile. Presumably something similar was also
occurring in the non-handaxe-making populations of central
and eastern Europe, with the refugia located in the Balkans.
Evidently, Britain lay close tothe limittypically reached by both
populations, thus explaining the alternation of handaxe and
non-handaxe assemblages in the archaeological record of
southern England (cf. Breuil, 1932; Wymer, 1968; White and
Schreve, 2008), a plausible consequence of the wider European
picture. This pattern of cyclic retreat of populations into distinct
southwest- and southeast-European refugia has an analogue in
the movement of the population of modern humans during the
last glaciation, as revealed by molecular genetics (e.g. Achilli
et al., 2004; Rootsi et al., 2004).

Conclusions

The review of fluvially based evidence for early human
distribution and activity in Europe, presented here, is only part
of a broader picture emerging from the IGCP 449 data
collections, with additional information also available from
Africa and Asia that will be reviewed elsewhere. Nonetheless,
fluvial sequences provide a valuable framework and context for
the early Palaeolithic archaeological record from Europe,
allowing the timings of different immigration pulses, of people

with different lithic traditions, to be unravelled. Many of the
important sites are from non-fluvial environments, with cave
sediments generally providing richer, better preserved and/or
more readily dated assemblages of both artefacts and fauna.
Cave deposits, however, occur in geographical and chrono-
logical isolation within the geological record. If they can be
correlated, preferably by multiple means (cf. Bridgland et al.,
2004a), with a regional fluvial record that extends through
much ofthe Quaternary, their geological contextwill inevitably
be enhanced. Beach deposits, which can also be repositories
for archaeological data, can also form part of lengthy
Quaternary sequences, but are of course restricted to coastal
regions. Fluvial records can extend the contextual framework
into continental interiors.
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