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A reappraisal of the artefactual and chronological
evidence for the earliest occupation of Europe — with proper
attention to its limitations and its reliability — makes for a
short chronology. The first solid traces of hominid activities
in this part of the world are around 500,000 years old.

1. Introduction

Establishing the earliest documented evidence for human
occupation has always involved controversy, usually
centred around the artefactual character of assemblages
and/or their chronological position. Examples of such
controversial cases are Brixham cave, the eolith-problem,
Calico Hills, the KBS-tuff controversy and, very recently,
the age of the earliest hominid remains from Java (Swisher
et al. 1994). Our science thrives on such disagreements;
discussions (ideally) test the strength of data and hypotheses
and thus provide us with constant fresh and solid ground to
build our archaeological theories.

One of the reasons to plan a workshop on “The Earliest
Occupation of Pleistocene Europe” was the virtual absence
of scientific discussions on this subject. Despite the large
number of meetings devoted to Europe’s first traces of
settlement (e.g. Andernach 1988: “Die erste Besiedlung
Europas™; Paris 1989: “Les premiers peuplements humains
de I’Europe™ [Bonifay and Vandermeersch 1991]; Milan
1990:; “The Earliest Inhabitants of Europe™) the dates
given to the first ‘Europeans’ vary enormously, depending
on the book or the journal one opens. On the ‘very old’
side, Bonifay and Vandermeersch (1991) present a number
of sites allegedly dating from earlier parts of the Early
Pleistocene, around two million years ago (¢f. Ackerman
1989; Delson 1989). An age of about one million years is
considered a good estimate for the first occupation of
Europe by most workers (c¢f. Rolland 1992), referring to
sites such as Le Vallonet in France (De Lumley et al. 1988)
and Kirlich A in Germany (Wiirges 1986; 1991; Bosinski,
this volume). In contrast to these long chronologies we
demonstrate in this paper that Europe’s earliest human
traces are considerably younger, dating from well into the
Middle Pleistocene. We have come to this conclusion while
trying to give a synthesis of the evidence presented in pre-
circulated papers by attendants of the Tautavel-meeting and
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data collected in our own research. Our paper begins with a
short review of the artefactual character of assemblages and
the chronological framework of the Quaternary, focussing
on how sites are put in a chronological succession (section 2).
In section 3 we survey the biostratigraphical position of
important mammalian assemblages (from both archaeological
and non-archaeological sites), while section 4 reviews early
sites in central and northwestern Europe. We then turn to
evidence from other parts of Europe and close with brief
discussion of the implications.

2. The earliest occupation of Europe: artefacts
and chronology

2.1 EVALUATING THE ARTEFACTUAL CHARACTER OF
ASSEMBLAGES

One century ago, Palaeolithic archaeologists were
involved in a fierce debate over the alleged existence of
Tertiary humans in Europe. Eolithophiles, both on the
continent and in Britain, presented thousands of flints from
Tertiary deposits, that in their opinion were humanly worked
implements. The long lasting debate over the character of
‘eoliths’ assemblages produced a vast literature on the
subject, summarised in popular handbooks from those days,
like Sollas Ancient hunters and their modern representa-
tives (1911), Obermaier’s Der Mensch der Vorzeit (1912)
and Boule’s Les Hommes Fossiles (1921). This debate led
to very detailed field observations and experiments and so
created a vast body of knowledge concerning the variety of
artefact-like forms produced by various natural processes.
The crux of the matter is elegantly summarized by Warren
(1920:250):

“What is important, however, is the fact that such
phenomena as the flaking of flints and occasional
bulbs and also edge-knapping are produced by
causes entirely apart from direct human effort. The
likeness between the flaking produced by Nature and
that produced by human agencies is sufficient to
shift any burden of proof upon those who maintain the
human origin of the stones; and this must not be

done by a careful selection of picked specimens, but
by a survey of the whole group” (Warren 1920:
250).
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The artefactual nature of ‘primitive’ assemblages has
been an omnipresent issue ever since. In 1958 for instance,
J. Desmond Clark’s study of natural fractures of pebbles
showed very convincingly (in the African context of
‘Kafuan’ industries in river valleys) that nature can make
‘pebble tools’: they are produced by a sharp ‘follow
through’ blow, very unlikely under water, but possibly the
result of a rock falling from above on to a wedged pebble
(Clark 1958). These fractures can simulate artificial fracture
to such a remarkable degree, that these specimens would
not be out of place in any “Pebble Culture” context. His
studies once again stress that one cannot build a strong
argument for early occupation on the basis of pieces with
only a few negatives, selected out of river-laid deposits. In
fact, any analysis of early sites must take into account the
whole range of natural conditions at the site that could
produce artefact-like forms, as well as the geological setting
of the find-spot (see Raynal et al., this volume, for a good
example of such an approach).

It is for these reasons that for instance Tuffreau (1987)
and Tuffreau and Antoine (this volume) do not accept the
Ferme de Grace (Somme) terrace material as evidence for
Early Pleistocene occupation of northern France (contra
Bourdier et al. 1974), or that Santonja and Villa (1990)
and Raposo and Santonja (this volume) consider isolated
pieces collected from Iberian river terraces as too rare and
undiagnostic to prove human settlement in the Early
Pleistocene, while Mania (this volume) has serious doubts
about the German Schotter-Paldolithikum (gravel-
palaeolithic).

In section 4 we evaluate some important early sites by
the issues in the eolith debate. It is of course necessary to
have a good knowledge of the assemblages and their
context, either by a detailed site-publication or by first-
hand knowledge. Unfortunately, only a small number of
‘early’ sites have been published in such a detail that
evaluation of interpretations concerning the artefactual
character of ‘primitive’ assemblages is possible. We start
our review therefore with the evidence from central and
northwestern Europe, where we have first-hand
knowledge of the relevant assemblages. The findings
from that area are confronted with those from other areas
in section 5.

2.2 THE CHRONOLOGICAL FRAMEWORK

The classical subdivision of the Pleistocene period is by
the glacial-interglacial scheme, based on the extensions of
glaciers in the Alpine area and in northern Europe. Four
different extensions were recorded in the Alpine area
(Giinz, Mindel, Riss and Wiirm), and in northern Europe
only three (Elster, Saale and Weichsel). Glacigenic deposits
were linked with cold intervals in which ice-sheets formed,

separated from each other by warm-temperate intervals.
Detailed investigations of pollen-bearing deposits in
northwestern Europe yielded a rather complete record of the
complex history of the vegetation in that area. Palaeobotani-
cal data was transformed into palacoclimatic information,
making a terrestrial chronostratigraphical subdivision of the
Pleistocene (cf. Fig. 1 and Zagwijn 1985), a scheme that
has been the standard for northwestern Europe.

Preliminary results of recent investigations in an open
lignite mine at Schoningen near Helmstedt (Germany) and
in the Don-Basin (Russia) indicate, however, that the figure 1
subdivision is incomplete. The Pleistocene sediments
exposed in the Schoningen quarry date from the Elsterian to
the Holocene and are rich in palacobotanical, malacological
and palaeontological information, while Middle Pleistocene
artefacts are present too (cf. Thieme er al. 1993). Studies of
the Middle Pleistocene sequences indicate that there were at
least three phases with a distinct, well developed
interglacial vegetation between the Elsterian and the Saalian
till. It is however not clear yet whether the two older warm-
temperate periods there were separated from each other by a
distinct cold (glacial) phase. Theoretically they might have
been separated by an important but relatively short cooler
fluctuation, more or less comparable to the stronger intra-
Eemian fluctuations recently reported by the GRIP-members
(GRIP 1993), or to the intra-Stage 7 ‘cold’ interval, sub-
Stage 7b (cf. Andrews 1983).

Long sequences in the Don Basin show at least five
glacial/interglacial cycles in the time span between the
Brunhes/Matuyama boundary and the Oka (= Elsterian)
glaciation. Two ice-sheet extensions earlier than the
Elsterian could be recorded in the sections. The most
important ice-sheet there was that of the Don Glaciation,
covering the Don Basin much further south than the ice-
caps of the Oka-Elster, the Dnjepr-Saale and the Valdai-
Weichsel. Two disctinct interglacial intervals and one cold
phase separate the Don Glacial from the Oka Glacial phase.
Correlation between the Don Basin and northwestern
Europe, mainly on the base of mammal fauna-associations,
indicates that the northwestern standard subdivision is
incomplete for the lower part of the Middle Pleistocene, i.e.
in the first half of the “Cromerian Complex”. The
incompleteness of the standard continental subdivision is
also apparent when comparing it with the oxygen isotope
record, which counts 9 interglacial and 9 glacial phases
within the Brunhes Epoch.

The oxygen isotope record, the most detailed subdivision
of the Quaternary sofar, is regarded as the timescale one
should try to refer to. It is a global record, thought to reflect
changes in the total amount of ice the world over, as there
is remarkably little variation among cores taken from
different areas. It is also a rather continuous record,
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providing an arguably complete survey of the entire
Quaternary. And it is a kind of ‘Esperanto’ record, easy to
‘understand’ for workers from various parts of the world,
not bothered by the details and intricacies of the various
regional subdivisions such as the northwestern European
one mentioned above. This ‘user-friendliness’ is certainly a
very important factor in the increased usage of the deep-sea
record for correlation-purposes. We must however not
forget that correlation to the oxygen isotope stages is often
mainly based on very simple ‘counting’ procedures, on the
results of absolute dating methods and on (often implicit)
assumptions, for example that the maximum inland-ice
extension corresponds to the highest O'®-values.
Unfortunately, terrestrial sections are dominated by gaps.
Absolute dates, in many cases contradictory and inaccurate,
should not be the only base for a chronological correlation.
Using the maximum ice-extension for land-sea correlations
poses problems as soon as one exchanges the narrow
‘national’ perspective for a broader ‘European’ one: the
southernmost extension in Great Britain was the Anglian
(= Elsterian), in the Netherlands it was the Saalian ice-cap,
and in the Don Basin it was the Don glaciation! These
problems can lead to different correlations between the
continental subdivision and the oxygen isotope record (see
the two options presented in Fig. 2).

Although not denying the enormous advantages of the
deep sea record over the terrestrial climatic data we prefer
the continental subdivision of the Quaternary (Fig. 1) as the
basic framework for correlation over the oxygen isotope
record as long as there are no reliable correlation methods
(in other words: as long as the absolute dating methods are
contradictory and inaccurate). Uncritical use of the deep sea
stages creates a pseudo-certainty that hides the basic
stratigraphical problems inherent in all kinds of terrestrial
correlations.

3 The chronology of Quaternary mammalian
fossil assemblages

The use of palacobotanical evidence for long distance
correlation to the standard terrestrial subdivisions is
hampered by the absence of evolutionary trends in plants
and by the inter-regional variations in characters of
vegetation. Mammalian fossils are alternative important
biostratigraphic indicators. Their use in dating and
correlating deposits is based on the fact that most of the
mammals have an extensive distribution area and that a
number show a rapid evolution and/or migratory shifts
within the Quaternary (cf. Lister 1992). The composition of
the mammalian fauna has changed relatively fast during the
Quaternary due to the processes of evolution, extinction and
migration of species; a number of mammal biozonations
have been established by different authors. Some of these

are based on the smaller mammal fauna, others on the
larger or on both. However, most of these zonations have
not been defined according to the guide for stratigraphic
nomenclature published by Hedberg (1976) and the
terminology used by some authors is furthermore extremely
confusing (cf. Van Kolfschoten 1990).

Many palaeontologists work with the biostratigraphical
subdivision of the Quaternary based on the Arvicolidae
succession, as proposed by Fejfar and Heinrich (1981),
which is in fact a modification of the Hungarian smaller
mammal zonation established by Kretzoi (see e.g. Kretzoi,
1965; Kretzoi and Pécsi, 1979; Van der Meulen, 1973).
Fejfar and Heinrich (1981) established three well defined
biozones (stages in their terminology) for the Pleistocene:
Villanyian, Biharian and Toringian. A biozonation on the
basis of changes in the larger mammal fauna was constructed
by Italian palaeontologists (Azzaroli et al. 1988). Their
subdivision of Villafranchian and Galerian faunas is used in
large parts of Europe and Asia despite the fact that the
boundary between both biozones is poorly defined, as will
be discussed below.

8.1, THE SMALLER MAMMALS: BIHARIAN - TORINGIAN

Biharian faunas differ from the preceeding Villanyian
faunas by the occurrence of Microtus. The Villanyian
faunas can be recognised by the dominance of Mimomys,
the Biharian faunas by the co-occurrence of Microtus and
Mimomys, and the Toringian *“Stage” by Arvicola - Micro-
tus assemblages. The Biharian is divided into two “sub-
stages”: the Early Biharian with Microtus (Allophaiomys)
and the Late Biharian with Microtus (Microtus).

The transition from the Villdnyian to the Biharian in the
Early Pleistocene corresponds more or less with the
Tiglian/Eburonian transition. Faunas such as Tegelen (the
Netherlands) belong to the Villanyian, while the Early
Biharian comprises faunas such as Le Vallonet (France),
Monte Peglia (Italy) and Betfia 2 (Romania).

The transition of Microtus (Allophaiomys) to Microtus
(Microtus), marking the transition from the Early to the
Late Biharian, dates to the early part of the Bavelian
complex, roughly correlated to the Jaramillo.

Faunas such as West Runton (Great Britain), Stranska
Skdla, Prezletice (Czechia), Tarko (Layer 16) (Hungary),
Ilynka I-II and Ilynka IV (Russia) belong to the Late
Biharian. The genus Mimomys is represented by only one
species, the large Mimomys savini, in most of these faunas.
A second Mimomys, a smaller form often referred to
Mimomys (Cseria) pusillus, occurs only in the faunas
Kirlich C and E (Germany) and in Ilynka IV and Ilynka
I-1I. The occurrence or absence of the smaller Mimomys is
probably a stratigraphical marker, which can be used to
subdivide the Late Biharian faunas into an older group with,
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and a younger group without the smaller Mimomys. The
faunas Kirlich C and E date from the Brunhes Epoch which
indicates that the the smaller Mimomys disappeared later
than the Brunhes/Matuyama boundary.

An extensive study of the smaller mammal faunas from
the Don Basin resulted in a subdivision of the Late Biharian
faunas on the basis of evolutionary trends in the M, of
lagurines ((Prolagurus and Lagurus) and the M, of
Microtus (Terricola) (= Microtys [Pitymys]) (Kasantseva
1987). A correlation between the western and central
European Late Biharian faunas and faunas from the Don
Basin is hampered by the mainly easteuropean distribution
of lagurines. Furthermore, our knowledge of the different
Microtus-morphotypes present in the western and central
European faunas is insufficient. One can only say that the
Late Biharian covers the later part of the Bavelian complex
and most of the Cromerian complex, a time span with at
least five glacial/interglacial cycles. The faunas with two
Mimomys species date from the earlier part of that time
span, the faunas with only Mimomys savini from the later
part.

A very important stratigraphical marker is the transition
of Mimomys savini to Arvicola terrestris, which
corresponds to the Biharian-Toringian boundary, in the
second half of the Cromerian complex (Van Kolfschoten
1990; Von Koenigswald and Van Kolfschoten, in press).
Since the most primitive representative of the genus
Arvicola, Arvicola t. cantiana (often cited as e.g. Arvicola
cantiana or Arvicola mosbachensis), is known from
Cromerian Interglacial IV deposits (Van Kolfschoten 1990),
the transition took place before Interglacial IV of the
Cromerian Complex. Arvicola appears for the first time in
the Kiirlich section in the fauna from Kirlich G. The heavy-
mineral association of the Kirlich G deposits and the
mammal fauna indicate a Cromerian Interglacial III or a
(beginning of) Cromerian Interglacial IV age (Van
Kolfschoten and Turner, in press; Von Koenigswald and
Van Kolfschoten, in press). The Mimomys-Arvicola
transition has been documented in western (Chaline 1986),
central (Fejfar and Heinrich 1981) and eastern Europe
(Terzea, in press). In northwestern Europe the transition
took place in the second half of the Cromerian-complex.
This seems to have been the case in other areas too, as for
instance documented by the occurrence of Arvicola
terrestris before the Elsterian in Central Europe (Terzea, in
press) and the occurrence of very advanced Mimomys savini
in faunas from the Don Basin, dated to second interglacial
before the Oka-Elsterian glaciation (Kasantseva 1987). It is
to be expected that there was an asynchronicity within the
regional transition from Mimomys to Arvicola, but such
transgressions fall outside the chronological resolution of
our present dating methods for this time-range.

A problem in this respect is the age of the Arvicola-fauna
from Isernia (Italy), supposed to be late Early Pleistocene
on the basis of radiometric dates for crystals from the site
matrix and some palacomagnetic data (Coltorti er al. 1981,
McPherron and Schmidt 1983). Isernia has yielded fossil
remains of Arvicola terrestris cantiana (assigned to the
junior synonym Arvicola mosbachensis by Sala 1983;
Coltorti et al. 1982). A study of the material, including that
sampled in the period after 1982, allowed the second author
to characterize the finds of Isernia as a primitive population
of the genus Arvicola. Only 80% of the molars (only a few
are juvenile) are rootless, whereas 20% show indications for
root formation, but are still rootless. The fauna with Arvi-
cola, Elephas (P.) antiquus, Stephanorinus hundsheimensis
and without Mimomys savini, Mimomys pusillus and
Microtus (Allophaiomys) sp. suggests a Middle Pleistocene
age, as it is comparable to central European faunas as
Mosbach and Mauer (cf. Sala and Fortelius 1993).

One could accept a late Early Pleistocene age for Isernia
only by suggesting an earlier occurrence of Arvicola in
Italy, in a more or less isolated area of Europe. This is not a
plausible argument, however, as there are no indications of
a barrier isolating the mammalian faunas in Italy from those
of central and western Europe during the Pleistocene. On
the contrary, the abundant similarities in the composition of
the Early, Middle and Late Pleistocene faunas of Italy and
eastern, central and western Europe show a general and
almost continuous faunal exchange between these areas
during the Quaternary (Von Koenigswald and Van Kolf-
schoten, in press).

This is a context in which in our opinion the ‘absolute’
dates for the site cannot be taken at face value, and the site
cannot be seen as yielding unambiguous evidence for
occupation of Europe at the very end of the Early
Pleistocene. A reevaluation of the total dating evidence is
necessary, and in the meantime we seriously question the
significance of the palacomagnetic and radiometric dates for
the Isernia site.

Toringian faunas can be divided into two groups: an
older one with Arvicola terrestris cantiana and so-called
relict species (such as Talpa minor, Trogontherium cuvieri)
and a younger group with the more evolved Arvicola
terrestris ssp. A and B, co-occuring with a modern smaller
mammal fauna (see Van Kolfschoten, 1990). The first
group comprises faunas such as Miesenheim I, Kirlich G,
Mauer (Germany), Boxgrove, Westbury-sub-Mendip (Great
Britain), Sprimont (Belle Roche) (Belgium), Tarko
(Hungary) with Arvicola terrestris cantiana together with
Sorex (Drepanosorex) sp. and Pliomys episcopalis and a
number of faunas e.g. Swanscombe (Great Britain),
Bilzingsleben (Germany) younger in age and without Sorex
(Drepanosorex) and Pliomys episcopalis.
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Late Toringian faunas can be recognized by evolutionary
changes in the Arvicola molars. Since the early Saalian
thinning of the convex sides of the dentine triangles has
resulted in changes in the relative thickness of the enamel
band of the Arvicola molars. This development can be used
for stratigraphical correlations of younger, i.e. post-
“Holsteinian” faunas, such as those from Caune de 1’Arago
(Desclaux 1992a; 1992b), Maastricht-Belvédere and
Weimar-Ehringsdorf (cf. Van Kolfschoten 1990).

3.2 THE LARGER MAMMALS: VILLAFRANCHIAN -
GALERIAN

The widely used Italian biochronology, with a
subdivision in Villafranchian and Galerian faunas, is mainly
based on changes in the larger mammal fauna. The Villa-
franchian, starting about 3 million years ago, covers part of
the Pliocene and the Early Pleistocene. It has been sub-
divided into an early, a middle and a late phase, a
subdivison refined by Azzaroli (1977), who divided the
Villafranchian faunas into six more or less well-defined
faunal units. The beginning of the Villafranchian itself,
of some of its units and its end are characterized by
pronounced dispersal events (Azzaroli et al., 1988; Sala
et al. 1992). Azzaroli et al. (1988) state that the Villa-
franchian-Galerian transition (the end-Villafranchian event,
1.0-0.9 Myr BP) saw a complete faunal turnover, with
massive extinctions and new, previously unknown
adaptations. Late Villafranchian taxa such as Eucladoceros,
Dama nestii, Leptobos etruscus, Sus strozzii and Archi-
diskodon meridionalis became extinct whereas many taxa
(Megaceros, Soergelia sp., Praeovibos priscus, Bison
schoetensacki, Equus siissenbornensis, Ursus deningeri)
appear during the Early Galerian.

The transition of the late Villafranchian to the Galerian
did not take place at once. According to Azzaroli et al.
(1988) the transitional phase was of (geologically) short
duration because only a few sites have ‘naturally mixed’
assemblages — an assumption partially based on the inferred
Early Pleistocene age of Isernia. They assign a late
Matuyama age to the Isernia fauna, and hence infer that
faunas from normally magnetized deposits (such as the
faunas from West Runton and Voigtstedt) have to be
correlated with the Jaramillo event. In such a scenario the
Villafranchian/Galerian faunal shift indeed seems both very
pronounced and relatively abrupt. In our opinion the faunas
from Isernia, West Runton and Voigtstedt are of Middle
Pleistocene age, which means that the faunal turnover could
have taken place more gradually. For us the ‘faunal
watershed’ is simply the result of a giant temporal collapse,
caused by an accumulation of correlation errors.

This interpretation is confirmed by the fauna from Venta
Micena, dated at around 1.2 Myr BP, yet already containing
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several Galerian immigrants (Megaloceros, Praeovibos,
Soergelia and Bison) (Agusti et al., 1987). The end-
Villafranchian ‘event’ in the sense of e.g. Azzaroli et al.
(1988) therefore probably has a long stratigraphical range,
which necessitates a re-definition of the late Villafranchian-
Galerian boundary. At the current state of knowledge the
terms late Villafranchian or Galerian are of little
biostratigraphical value.

4. The earliest occupation of central and
northwestern Europe
4.1. THE EARLY PLEISTOCENE

The pseudo-artefact problem is especially apparent in
some central European Early Pleistocene sites where
various (amateur-) archaeologists sampled huge amounts of
gravels and came up with primitive looking ‘choppers’ and
‘chopping-tools’. A very good example is the Beroun site,
near Prague (Fridrich 1991), where about 80 artefacts were
collected from the top of Early Pleistocene river gravels,
exposed over an area of about 2000 m2. Two overlying
levels yielded 10 more ‘items of industry’. The 80 rolled
‘artefacts’, mostly ‘side-choppers’ with only a few
negatives, were collected from the gravel surface ‘after
rain’. According to Fridrich (1991:11), the assemblage
“includes choppers, bifaces, proto-bifaces, picks, cleavers,
polyhedrons, subspheroids, representing Acheulean s.1.,
comparable to the African finds ... The age of the set is
more than 1.5 million years, serving thus as an evidence
that both Europe and Africa were settled approximately in
the same time by people with analogous cultures”. The
finds, both those published and those displayed in the
Prague National Museum, are in the range of what can be
collected from natural gravel deposits; they are not
acceptable evidence of Early Pleistocene occupation (see
Kozlowski 1992 for a comparable interpretation).

The same applies in our opinion to the Musov and Ivan
assemblages, described by Valoch (1991 and this volume).
Both sites, approximately 40 km south of Brno, were
visited by an amateur-archaeologist, who collected hundreds
of ‘choppers’ and ‘chopping-tools’ from reworked Miocene
deposits, present on top of Early or early Middle Pleisto-
cene deposits. As in Beroun, we are dealing with a selection
from thousands and thousands of non-modified pebbles.
The ‘artefacts’ have in general only a few irregular
negatives, and almost all ‘chopping-tools’ display com-
pletely blunted ‘working edges’.

Comparable arguments apply to the other Early
Pleistocene sites in Moravia (Brno-Cernovice, with one
good flake though, not recovered in situ, and Brno-Cerno-
vice Kopec). A nice polyeder from Mladec cave, found in a
calcite layer covering the Early Pleistocene sediments there,
has no chronological context.
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Early Pleistocene artefacts from the river deposits
exposed in the Kirlich section (Kirlich A) were found and
published by Wiirges (1986) and Bosinski (this volume).
Three ‘pebble tools’ were flaked on one surface only. The
‘best’ piece is a pebble, broken along a quartz vein, with
two negatives. The pieces fall in the range of naturally
produced ‘artefacts’ (cf. Clark 1958) and they were not
recovered in a controlled situation; at best they are to be
treated as typical examples of incertofacts, a category of
pieces of which the artificial character can neither be
established with certainty nor excluded. Such pieces
(possibiliths would also be a good term!) can of course
never be used as a solid basis for archaeological theories.
The same applies to the trachytic tuff core from Kirlich Ba,
recovered outside stratigraphical context (Vollbrecht 1992).

4.2. THE MIDDLE PLEISTOCENE

Most archaeology textbooks mention the Czech site of
Prezletice as one of the earliest sites in Europe.
Palacomagnetic and faunal studies (a fauna with Mimonys)
have placed it in the beginning of the Middle Pleistocene.
The find of what was once thought to be a human molar
(now a Ursus sp. molar, see Fridrich 1989:29) initiated
archaeological excavations (1969-1985) that focused on
sediments deposited near an ancient lake at the foot of a
lydite massif. The excavation yielded 4 horizons bearing
“artefacts” produced out of locally occurring lydite debris.
Fridrich (1991, passim) himself stressed that it was very
difficult to differentiate between

“flaking and natural fracturing of raw material in
lydite débris.... There is complete lack of flakes or, on
the contrary, of primitive cores... treatment of raw
material, manufacturing of half-products and their
waste fracturing occurred along hidden cleavages in
raw material. There are not typical traces after
working, namely bulbus, therefore the possibility to
recognise and differentiate between artificial working
and natural fracturing is extremely low” (Fridrich
1989:35).

Nevertheless, the drawings in Fridrich (1989) display
many negatives of flaking and retouch on the ‘proto-
bifaces’, ‘picks’ and other artefacts recognised among the
lydite debris. There is a big discrepancy between the
drawings and the photos of the objects. Likewise, the pieces
on display in the Prague National Museum in our opinion
do not show any convincing traces of human interference.'

The site of Stranska skéla I, near Brno, yielded a Late
Biharian fauna comparable to Prezletice. In 1968 Valoch
described some “flakes of hornstone suggestive of human
workmanship” recovered from early Middle Pleistocene
scree-deposits in the 1910-1945 excavations. He thought the

site was problematic because “Weathered nodules, often
naturally cracked and broken, occur in the debris in
considerable quantity, making it difficult to identify those
chips that could have been flaked and utilised by man”
(Musil and Valoch 1968:538; also Valoch 1972). Since
then new palaeontological fieldwork has yielded more finds,
which have led Valoch to give up his doubts about the
artificial character of the stone assemblage selected from
the slope deposits and from within two small caves in the
Stranska skdla exposure (see e.g. Valoch 1987). Three
dozen artefacts have been identified by him. These
hornstone fragments display no clear traces of human
workmanship: there are virtually no bulbs (only three
observed), no clear negatives and no ripples. While visiting
the site with Dr Valoch the first author could pick up
hornstone fragments from the scree-section, which is full of
hornstone debris; one wonders what the ratio between
‘discarded’ and ‘accepted’ pieces within this deposit
actually was.

On these grounds, arguments concerning context and ‘
attributes of the finds, the site cannot be considered as proof ‘
for an early Middle Pleistocene occupation of Moravia. We
therefore support Valoch’s early doubts concerning the
artefactual character of the assemblage®. The site certainly
needs another season of fieldwork, this time focused on the
archaeological agenda.

The first good evidence from this part of central Europe
comes from Sedlesovice near Znojmo, where a quartz
artefact was discovered in a loess profile, in the fossil soil
PK VI (‘Holstein’; see Valoch 1984). The first finds from
Poland (Trzebnica) are from around this time horizon too
(Burdukiewicz and Winnicki 1988; 1989; also Kozlowski
1992).

For the western part of central Europe, Bosinski (this
volume) reports Wiirges (1986) claims for earlier finds from
the top of the Kirlich Mosel gravels (Kirlich Bb). Over an
area of 40 x 40 m Wiirges collected a set of 8 quartzite
pieces, some from the top of the gravel deposits, some from
the base of the gravels, having slid downslope. Some of the
pieces are heavily rounded, others less so. It took Wiirges
more than one year to assemble this set (pers. comm. 1993),
very clearly a selection of pieces, whose number is infinite-
simally small compared to the whole. The ‘primitive’
morphology of the pieces and their context lead us to doubt
the artefactual character of these, and to interpret them in
the same way as Tuffreau did with Ferme de Gréce
material.

In our opinion western central Europe has its earliest
solid evidence for human occupation around the Cromer IV
Interglacial (OIS 11 to 13?), in the form of the finds from
Kirlich G, the primary-context Miesenheim I site and the
Mauer mandible, all associated with Arvicola terrestris
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cantiana faunas (see Bosinski, this volume). From that time
period onwards there are more primary context sites in
central Europe, both from temperate and from colder, dryer
settings (see Bosinski, this volume; Roebroeks et al. 1992).

In the northwest region the earliest solid traces of occu-
pation are more or less contemporaneous with the Miesen-
heim I site, for example the well preserved find scatters at
Boxgrove in southern England (Roberts 1986; 1990;
Roberts et al., this volume) and the earliest sites in the
Somme valley of northern France (Tuffreau 1987; Tuffreau
and Antoine, this volume). The Boxgrove site is tentatively
correlated to OIS 13 (Roberts et al., this volume).

Independent of their correlations to the deep-sea record
the earliest sites from both central and northwest Europe
fall in the Arvicola terrestris cantiana range. This also
applies to the fauna from the La Belle Roche site at
Sprimont (Belgium) (Tuffreau and Antoine, this volume).
From that period onwards, there is a large number of well
documented primary-context sites in the northwest-central
region, with conjoining knapping debris preserved in fine-
grained fluvial and aeolian deposits (cf. the contributions to
this volume by Bosinski, Mania, Roberts et al., Tuffreau
and Antoine, and Roebroeks et al. 1992).

5. Other regions, comparable results?

Like those in the northern regions, Iberian river terraces
have yielded isolated pieces, whose human manufacture or
precise age have been doubted by various researchers (see
above, and Raposo 1985; Santonja and Villa 1990; Raposo
and Santonja, this volume). Claims for the existence of
Early Pleistocene artefacts and human fossils come from
localities in the Guadix-Baza basin near Orce-Vente Micena
(cf. Gibert 1992; Raposo and Santonja, this volume), but
further fieldwork is necessary to turn these claims into
compelling evidence.?

Raposo and Santonja (this volume) place the earliest
unambiguous traces of human occupation of Iberia in the
beginning of the Middle Pleistocene, though such traces are
very rare. Some of the best sites are in the Guadix-Baza
depression (Granada), famous for its rich Early Pleistocene
mammalian faunas. The oldest site, Cullar de Baza, has
yielded only a few pieces (six flakes and two choppers), in
association with a Middle Pleistocene fauna. The faunal list
varies from author to author (cf. Santonja 1992:57), but on
biostratigraphical grounds the site is very probably
contemporaneous with the earliest sites from the northwest-
central region.

The handaxes reported from Atapuerca TD6 date from
the Middle Pleistocene, on stratigraphical grounds possibly
from OIS 13 (Aguirre 1991; Carbonell and Arsuaga 1992).
The fauna from the TD6 level resembles the late Cromerian
faunas mentioned above, with one notable exception

though: the presence of Mimomys (Carbonell and Arsuaga
1992; Gil and Sese 1991). This suggests that we are dealing
with an archaeological site somewhat older than the ones
reviewed upon till now. A recent study of the material by
A.J. van der Meulen (pers. comm. 1994) however shows
that some of the Arvicolids display indications of endemism,
and furthermore that the stratigraphical range of Microtus
(Allophaiomys) is longer in Iberia than in other parts of
Europe. This might also be the case with the Iberian
Mimomys savini.

Endemic features, also well-known from the Colchis area
in the Caucasus (Ljubin and Bosinski, this volume), hamper
a straightforward correlation between sites in Iberia (and for
that matter: the Caucasus) and other parts of Europe. It
must be stressed that the time-range of Mimomys savini in
Iberia is not clear, just as the relationship between the
Iberian form of Arvicola, A. sapidus, and A. terrestris,
which only occurs in the extreme north of Spain, in the
Pyrenees (cf. Van Kolfschoten 1993). Such information is,
however, necessary to establish a correlation between the
Atapuerca faunas and faunas from non-Iberian parts of
Europe. At the current state of affairs the excavators
interpretation of the Atapuerca TD6 level as dating from
around 500 Kyr BP seems the best option. The five
artefacts recently reported from Atapuerca TD4 (Carbonell
and Rodriguez 1994) come from a lower level, but their
artefactual character is not uncontested (cf. Raposo and
Santonja, this volume).

Italy’s settlement history shows no unambiguous
indications for an Early Pleistocene occupation (Mussi 1992;
this volume). A number of the ‘old’ Italian sites are surface
sites, where a ‘primitive’ morphology of artefacts has led
some archaeologists to infer a high age. In view of its
correlation problems, the site of Monte Poggiolo does not
provide very firm evidence for Early Pleistocene occu-
pation, though preliminary palacomagnetic studies indicate
that it deserves our attention as a possible candidate
(Gagnepain et al. 1992). Another problematic site is Monte
Peglia, where lithic implements were recovered outside of a
stratigraphical context, while the artefactual character of the
only piece found in situ is questionable (Mussi, this volume).
All unquestionable archaeological sites with solid dating
evidence date from well into the Middle Pleistocene, and
those with abundant faunal remains are more or less
comparable in age to the Boxgrove and Miesenheim I sites
in the north: Fontano Ranuccio (with hominid remains),
Visogliano (human fossils too) and probably also Venosa-
Loreto. As already explained, in our opinion, Isernia falls
into this time range too (see above).

The Villafranchian* bone breccia of the Sandalja I cave
(Croatia) yielded an incisor, once considered to be a
hominid fossil (Malez 1976 vs. Cook et al. 1982) and one
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small and primitive ‘chopper’, a single find too
undiagnostic to provide a firm ground for Early Pleistocene
occupation of former Yugoslavia.

The evidence from Greece, reported by Darlas (this
volume), tentatively points to the second half of the Middle
Pleistocene for the earliest traces of human occupation
there.

While the regions discussed as yet have not yielded solid
proof of human occupation prior to the Middle Pleistocene,
there are some sites in southern France that seem to be
older: a group of sites in the Massif Central, and the
famous cave-site of Le Vallonet.

The Massif Central has a large number of sites with rich
Early Pleistocene faunas, recovered in a good stratigraphical
context. The stone assemblages collected from some of
these sites (cf. Bonifay 1991) consist in general of small
series, selected out of natural pieces occurring in often
coarse-grained deposits. The short communications on these
assemblages do not deal with the problems of differentiating
between natural and humanly modified pieces (cf. Raynal et
al., this volume). In many ways an exception is the Chilhac
III site, excavated by Chavaillon (1991; see also Guth and
Chavaillon 1985) in order to test Guth’s earlier assessments
of the site. Among the split pebbles and rocks present in the
Chilhac IIT deposits Chavaillon could identify 46
indisputable artefacts. The age of these artefacts is uncertain
for the time being, for reasons elaborated by Chavaillon
(1991). In his words “Tout est possible pour Chilhac III"”
(1991:87; but see: Raynal et al., this volume).

Another well-known Massif Central site is Soleilhac.
Unfortunately its lithic assemblage has not been published
in detail yet. According to Bonifay, we are dealing with a
small assemblage of primitive technology. The quartz
pebbles have been more ‘shattered’ (‘brisés’) than flaked,
whereas the majority of the ‘objets de grande taille en
basalte’ have been made out of natural fragments (Bonifay
1987:13). More important is that the Soleilhac fauna (with
Arvicola, Elephas (P.) antiquus and Hippopotamus (Bonifay
1991) could fit very well into the late Cromerian faunas
mentioned above, and it has indeed been correlated to the
fauna from Isernia (see e.g. Thouveny and Bonifay 1984).
Awaiting the results of further study of the chronology of
the site, we see no good reason to infer that Soleilhac
provides good indications for an Early Pleistocene hominid
occupation (see also: Raynal et al., this volume, for a
comparable interpretation).

Le Vallonet has been well published, in a way that
allows a detailed evaluation of the artefactual character of
the assemblage. The cave has yielded a rich fauna (with
Microtus [Allophaiomys] pliocaenicus) and a small lithic
assemblage, recovered from sediments of ‘Jaramillo’-age
(age assessments by means of biostratigraphy, absolute

dating (ESR) and palacomagnetic studies (see various
contributions in L’Anthropologie 92, 1988; also Bonifay
1991:74-75).

The lithic assemblage comes from stratigraphic Unit II1
(couches B1, B2, C), loamy sands with many angular rocks
and pebbles. These sediments are to a large extent reworked
from the Roquebrune Miocene conglomerate deposits
present above the cave’. The sand and rock/pebble fraction
flowed into the Vallonet cave through chimneys and
fissures. After Unit III was formed, the sediments were
subjected to intensive geochemical weathering, leading to
all kinds of “déformation” of the rocks and pebbles in the
matrix: “Les cailloux et les galets de ces niveaux sont
souvent craquelés avec déplacements de fragments” (De
Lumley 1988:416). Excavations in the stony deposits
yielded in total seventy pieces from a ‘fairly underdeveloped
stone tool industry’. Fifty nine of these are interpreted as
intentionally modified. Virtually all artefacts were made
from limestone pebbles from the Roquebrune Miocene
conglomerate. The artefacts consist primarily of flaked
pebbles, among which ‘percussion tools’, ‘pebbles with a
single convex chip’ are the most common (n=13). Well
represented are pebbles ‘with a single concave chip’
(primary choppers, n=8), but these are badly fragmented.
Pebble tools (choppers, chopping-tools and atypical
chopping-tools) are present (n=10), though not standardised
and mostly of mediocre quality. The dorsal surface of half
of the 26 flakes consists of 100% cortex, only five flakes
have no cortex at all. The majority of the flakes have no
butt or a ‘reduced’ one. At first glance, the Le Vallonet
flakes share their main features — absence of platform and
bulbs, acute angle with pebble surface — with the majority
of naturally produced flakes®.

The Le Vallonet limestone pieces, partially decarbonated,
are occasionally extremely fragile. Some of the rocks and
pebbles were fractured, ‘craquelés’ as a result of the
chemical weathering mentioned above. The non-modified as
well as the flaked pebbles and rocks in the Unit IIT matrix
display several kinds of surface modifications, with ridges
and protruding parts smoothed, or displaying a glossy
surface polish. This applies to about 60% of the natural
stones present in the matrix. It is to be stressed that
comparable phenomena are present on the ‘flaked’ pieces:
“Les pieces de I'industrie lithique découvertes dans le
remplissage du Pl€istocene inférieur de 1’ensemble 111
n’échappent pas a cette regle générale: un important
émoussé adoucit parfois les arétes et oblitere le modelé des
enléevements. La surface de ces pieces présente souvent un
lustrage caractéristique” (De Lumley et al. 1988:505).

It is clear that the lithic assemblage from Le Vallonet is a
selection of ‘primitive’ pieces picked out from a matrix rich
in rocks and pebbles derived from Miocene deposits (see
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Table 1. Schematic differences within the European Palaeolithic record between the period before and

after about 500 Kyr.

BEFORE 500 Kyr BP

AFTER 500 Kyr BP

small series consisting of
isolated pieces collected
from a natural pebble
background

large collections from
excavated knapping floors
with conjoinable material

disturbed context
(coarse matrix)

primary context sites
(finegrained matrix)

contested ‘primitive’
assemblages

uncontested ‘Acheulean’ and
non-Acheulean industries

no humain remains at all

human remains common

the photos of the Unit III sediments in De Lumley et al.
1988, Figs 1 to 7). Their characteristics suggest that we are
dealing with an assemblage that was not modified by
human agents, and instead displays all the characteristics of
a selection out of a natural deposit.’

6. Implications

By our reading of the evidence, there is a difference
between the European ‘archaeological’ record from before
the Arvicola terrestris cantiana time range (for convenience
sake here: from about 500 Kyr BP) and the later one (cf.
Table 1; also Dennell 1983 for a comparable interpretation).
Before 500 Kyr virtually all finds come from a disturbed,
coarse matrix, afterwards we have primary context sites in
fine-grained deposits. The assemblages dating from before
500 Kyr BP are virtually all the result of selection of
isolated pieces from natural deposits; younger ones are
often excavated from knapping floors.

There are two basic ways to interpret these differences.
The pre-500 Kyr finds could reflect the sparse traces of inter-
mittent occupation of Europe by people with ‘primitive’
Oldowan-type toolkits, substantial colonization of Europe
taking place from about 500 Kyr BP onwards (cf. Turner
1992). Nevertheless, the differences in geological context
and recovery procedures between pre- and post-500 Kyr BP
sites are problems to be explained by those adhering to this
long chronology.

In view of the attributes of the ‘artefacts’ and contexts of
the pre-500 Kyr BP sites we instead interpret these
differences as indicating that there is no undisputable proof
for human occupation of Europe prior to about 500 Kyr BP.
The first primary context sites with good archaeological
evidence date from a later period within the Middle Pleis-
tocene, possibly from about OIS 13 onwards.

Our scenario has several advantages. A first one is that it
is very easy to falsify. The find of only one Early Pleis-
tocene primary context site in the area reviewed here would
disprove it, and one would have to conclude that before
about 500 Kyr BP occupation existed (but was largely
intermittent). New studies of some sites mentioned in our
short survey could lead to this result.

A further advantage is that our short chronology is
supported by a body of data independent of arguments
concerning stone tools: the chronological distribution of
human remains. The discrepancy between the inferred high
age of the earliest European artefacts and the relatively
recent date for the earliest European hominid fossils, the
Mauer lower jaw and the human remains from Fontana
Ranuccio and (possibly) Visogliano, has been a conspicuous
problem in the search for the earliest Europeans. From the
‘Mauer’ time period onwards we have Middle Pleistocene
human remains all over Europe: Altamura, Arago,
Atapuerca, Biache-Saint-Vaast, Bilzingsleben, Cava Pompi,
Castel di Guido, La Chaise, Ehringsdorf, Fontana Ranuccio,
Fontéchevade, Grotte du Prince, La Rafette, Lazaret, Mauer,
Montmaurin, Orgnac III, Petralona, Pontnewydd, Steinheim,
Swanscombe, Venosa, Vergranne, Vértesszollos and
Visogliano, to mention them in an alphabetical order (cf.
Cook et al. 1982). The recently discovered tibia from Box-
grove, a site with one of the earliest Arvicola terrestris
cantiana faunas, of course fits very well into our scenario
too (Roberts er al. 1994; Roberts et al., this volume; see
also Gamble 1994).

From the long period before the Arvicola terrestris
cantiana range we do not have a single (uncontested!) tooth
yet, despite the huge amounts of other mammalian fossils.
Absence of evidence of course is no evidence of absence,
and negative evidence has rarely proved durable in
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archaeology. But absence of exposures of older deposits is
not a good counter-argument here. At a large number of
palacontological sites, early Middle and/or Early Pleisto-
cene faunas are recovered from fine-grained deposits. Some
of these have been under observation for many decades or
even centuries, yielding huge amounts of faunal remains:
for instance the Tegelen pits in the Netherlands, Untermass-
feld, Voigtstedt and Siissenborn in Germany, West Runton
(England), Sénéze (France), Deutsch Altenburg in Austria
and the Val d’Arno exposures in Italy. Europe is without
any doubt the most heavily researched part of the Old
World, with a high-quality record to which many hundreds
of workers have contributed over a period of one-and-a-half
centuries.

In our scenario Europe is extremely ‘marginal’, late in
time as compared to for instance the Asian evidence as that
stands now. The human spread out of Africa went east-
wards first, via Ubeidiya (Israel) and Dmanisi (Georgia; see
Dzaparidze et al. 1989), and hominids were present in the
eastern parts of Asia at the end of the Early Pleistocene, at
around 800 to 1,000 Kyr BP (Schick and Zhuan 1993, or
even earlier, if one accepts the Swisher et al. [1994] dates).
Europe was occupied later. Soon after we see the first
undisputable traces, humans are virtually ‘everywhere’ in
Europe (with as notable and interesting exceptions the
Russian plains and Scandinavia).

At issue is not only whether the first Europeans arrived
much earlier than 500 Kyr BP. What, if any, ecological,
climatical or social factors were triggering the occupation at
about 500 Kyr BP, or, formulated in another way, what kept
hominids out of Europe before 500 Kyr? Some avenues
worth exploring may be developments in the social domain
(such as the emergence of dispersed mating networks), neural
developments associated with brain expansion and differences
in the character of the Lower as opposed to the Middle
Pleistocene glacial-interglacial cycles® (cf. Zagwijn 1992;
see also Gamble 1993; Gamble, this volume).

In our scenario the 500,000 ‘wave’ represents the first
occupation, virtually synchronous throughout Europe south
of the ice sheets. In this view Europe does not seem to have
presented big problems to the first occupants, be it perhaps
in the northern- and easternmost parts. This image of a
swift occupation can very well be the result of the low
chronological resolution of our dating methods for the

Middle Pleistocene (as compared to 14C, whose resolution
allows our American colleagues to infer that Palacoindians
colonized the entire New World in just a few centuries:
Meltzer 1993). These analogues yield fascinating thought-
experiments that have the additional advantage of moving
our field into the domain of other disciplines studying the
migration of mammal species (cf. Gamble 1993).

While those adhering to (various forms of) a long
chronology can make the case for a very gradual adaptation
by Out of Africans to the wide range of European habitats,
our short chronology supports another view, a rather fast
(within the time resolution limits) adaptation, once they are
in this cul de sac of the Eurasian continent that we call
Europe. In this respect our interpretation fits very well into
a highly punctuated chronology of what Gamble (1993) has
recently called *staccato bursts of colonization™, as
opposed to earlier views of hominids leaving their African
homeland in a slow continuous spread. It is for such
reasons that we need to discuss the empirical values and
implications of the various long and short chronologies. We
hope that our paper can contribute to such an ‘updating’ of
the first ‘Europeans’.
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notes

1 In her recent taphonomic study of the Prezletice fauna, Stopp
(1994) also did not find any indication of human activity at the
site.

2 The first author wants to emphasize his gratitude towards

Dr Karel Valoch, who showed him the Moravian assemblages
while in Brno, and took him to the Stranska skala site. Despite our
scientific disagreement about the interpretation of some assem-
blages I keep a very good memory of that visit.

3 Apart from discussions over the presence of humans in the Early
Pleistocene in that region there is a discrepancy between the age
given to the faunal assemblage from Venta Micena and other sites
by Gibert and his co-workers (1,8 Myr BP) and the estimates of
Agusti et al. (1987), who think the Venta Micena assemblage is
about 1,2 Myr old.

4 The larger mammal fauna referred to as ‘Late Villafranchian’
mainly consists of so-called Galerian species, with a range into the
later part of the Cromerian-complex).

5 “Les poudingues [puddingstone] affleurent partout ailleurs; il
s’agit de galets roulés, généralement grossiers, souvent calcaires
mais parfois gréseux, pélitiques ou cristallins, durement cimentés
par une matrice gréseuse. Généralement compacts et bien strati-
fiés, ils se présentent en bancs réguliers avec parfois des lentilles
de gres, de taille et de granulométrie variées” (Chamagne
1988:403).

6 Among others, Warren published descriptions and photographs
of flaked flints found below Eocene beds (at Grays, Essex), with
both bulbs and striking platforms. Some of these even were
conjoinable (e.g. Warren 1920, Plate XV, 22:”Photograph of two
conjoined flakes showing normal pressure-characters”, or 23:
“Photograph of four conjoined flakes, also showing normal
pressure-characters, but ‘struck’ from an apparently well-prepared
platform”.

7 After the publication of the Antiquity version of this paper

(september 1994) we were informed of the results of White’s
(1995) study of the Le Vallonet assemblage, also stressing the
absence of traces of human activities at this site.

8 Such differences could have resulted in an environmental setting
more favourable for a migration of hominids into Europe. There
are, however, no clear environmental changes observable in the
second half of the Cromerian complex, neither in the palaeobotanical,
the malacological or the vertebrate record. Late Mimomys faunas
(West Runton and Voigtstedt) and early Arvicola ones (Boxgrove,

Miesenheim I, Mauer) show many similarities and no distinct
differences in their composition. All these faunas indicate more or
less comparable environmental conditions.

The fact that the appearance of Arvicola terrestris cantiana
coincides more or less with the immigration of Elephas
(Palaeoloxodon) antiquus and Hippopotamus during the late
Cromerian (Von Koenigswald and Van Kolfschoten, in press)
might suggest that we are dealing with a kind of faunal turnover.
However, we have to realize that our chronological resolution for
this time range is fairly limited. One of the earliest Arvicola faunas
is the one from Kirlich G (Neuwied Basin, Germany). The fauna
is associated with artefacts (Bosinski, this volume) and most
probably dates from the transitional period of Glacial C to Inter-
glacial IV or from the earlier part of Interglacial IV of the
Cromerian complex (Van Kolfschoten and Turner, in press). There
is good evidence that the fauna predates the Interglacial IV
optimum with conditions favourable for the immigration of
Elephas (P.) antiquus and Hippopotamus, which implies that the
three species most probably did not appear simultaneously.

Even the Elsterian glaciation (OIS 127?), the first glaciation in
which the northern parts of central and northwestern Europe were
covered with inland ice, did not cause a dramatic floral and faunal
turnover. Many species - including a number of smaller mammals
(Talpa minor, Trogontherium cuvieri, Sorex (Drepanosorex) sp.)
regarded as relicts from the Early Pleistocene — survived the
Elsterian Glacial. Only the large carnivores Homotherium,
Megantereon, Pachycrocuta perrieri and P. brevirostris are not
known from post-Elsterian deposits in Northwestern and Central
Europe (Turner 1992). Recent studies of the faunal remains from
the Reinsdorf Interglacial (OIS 9?) deposits at Schoningen (Mania,
this volume) indicate that Trogontherium cuvieri also survived the
“glacial” conditions between the Holsteinian (OIS 117?) and the
Reinsdorf Interglacial. These species became extinct during the
next cold period, which separates the Reinsdorf Interglacial from
the Schoningen/Belvédere Interglacial (OIS 77?). The extinction of
Trogontherium cuvieri coincides with an acceleration of the
evolution in the enamel differentiation in the molars of Arvicola
terrestris, as indicated by the faunal remains from Ariendorf 1
(Van Kolfschoten 1990). The Ariendorf 1 fauna (OIS 8) includes
Dicrostonyx, Lemmus lemmus, Mammuthus, Coelodonta
antiquitatis and ?Rangifer tarandus (Van Kolfschoten 1990;
Turner 1991; Roebroeks et al. 1992), and is one of the earliest
cold stage faunas with a composition indicative for a “Mammoth
Steppe” environment; the fauna is comparable to late Saalian
(OIS 6) cold stage faunas from Schweinskopf and Wannen in the
Neuwied Basin (Germany) and to late Weichselian glacial faunas.
The Ariendorf I fauna is indicative for the earliest extension of the
Mammoth Steppe that far to the west, roughly coinciding with the
first appearance of Mammuthus primigenius, the immigration of
Coelodonta antiquitatis in western Europe and some changes in
the horses.
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Abbevillian 13, 21, 150, 263

Abies 37, 90, 285

Acanthodactylus eritrurus 18

Acer campestre 91

Acer monspessulanum 90

Acer pseudoplatanus 91

Acheulean 7, 9, 11-21, 34-40, 54, 78, 85, 97, 129, 147, 148, 150-
152, 155, 156, 159, 176-178, 181, 182, 198, 200, 208, 209, 219,
227-245, 257-260, 263-265, 303

Acicula diluviana 90

Acinonyx 8

Adianthum pedanthum 236

Aegopis verticillus 87, 88, 91, 95

Africa 1, 3, 4, 7, 39-41, 138, 289, 290

Agueda river 9, 11

Aguirre, E. 8

Agusti, J. 309

Aitken, M.J. 1, 2

Akcagyl horizon 61

Alagoén-Jertes 13, 19

Alaska 283

Albania 54

Alces 111, 115

Alces alces 227

Alces latifrons 115

alder 95, 171, 213, 220, 238

Alectoris 51

Alectoris graeca 51

Alentejo 9

Alfambra river 12

algae 149

Algarve 9-12, 18

Algeria 19, 41

Aliakmon 54

Alimen, H. 19, 265

Allactaga 238

Allergd Interstadial 201

Allier 129, 131

Allocricetus 213

Allocricetus bursae 38, 52, 55

Allophaiomys (see Microtus [Allophaiomys])

Alnus 37

Alnus glutinosa 91

Alnus viridis 78

Alpiarga 13, 20, 21

Alpine Palaeolithic 223

Alpine sequence 211

Alps 41, 103

Ambleve 147

Amiens 150

aminostratigraphy 167, 272

Amphibia 92, 95, 220, 233

Amphisbaenidae 255

amplitude of climatic cycles 285

anatomically modern humans 255, 271

Anchusa 213

Andalusia 3, 9-11, 18

Andersen, S.H. 195

andesite 78, 167, 208, 209, 222, 238

Andrews, P. 174

Anglian 165-182, 281, 285, 300

Anodonta piscinalis 61

Anser anser 51

antelope 255, 288

Anthropozoikum 67

Antoine, P. 2, 298

Apennines 27, 28, 30

Apodemus 33, 38, 52, 55, 92, 95, 114

Apodemus dominans 213

Apodemus flavicollis 19

Apodemus (Kastormys) mystacinus 52

Apodemus sylvaticus 18, 112

ApSeron horizon/layers 61, 210, 211

Archanthropes 224

Archidiskodon (see Mammuthus)

Arctic Ocean 193

argilite 238

Argille Azzurre 29

Armenia 208, 209

Arun 171

arvicolids 230

Arvernoceros ardei 245

Arvicola 174, 300, 303, 305, 306, 309

Arvicola cantiana (see Arvicola terrestris cantiana)

Arvicola mosbachensis (see also Arvicola terrestris cantiana) 8, 18,
30, 36, 302

Arvicola sapidus 19, 305

Arvicola terrestris 33, 36, 105, 169, 227, 302, 305, 309

Arvicola terrestris cantiana 8, 36, 52, 55, 88, 92, 95, 96, 105, 106,
111, 112, 114, 115, 121, 171, 174, 175, 181, 241, 302, 304,
305, 307, 309

Ashton, N. 178, 182

ashtree 238

Asia Minor 265

Asov Sea 215

Asteraceae 78

Atalér 77

Atella Basin 36

atlantic (climate) 87, 91, 115

Atlas 255

Auguste, P. 281

Ault du Mesnil, G. de 150

Aurelian Formation 33, 38, 39, 41

Aurignacian 78

aurochs 35, 36

Australia 271, 289

Australopithecus ramidus 291

Austria 76
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Aves 92 Bishop, M.J. 166
Avre river 150, 151 Bison 30, 31, 33, 36, 38, 51, 95, 109, 111, 117, 119, 121, 193, 215,
Aythya ferina 51 229, 280, 303
zeca menkeana 87, 88, 90, 91, 96 Bison priscus 8, 19, 57, 92, 149, 193, 194, 200, 238
Azolla 78, 117 Bison schoetensacki 8, 30, 31, 115, 224, 241, 244, 303
Azolla filiculoides 90, 95 Black Forest 104
Azzaroli, A. 303 Black Sea 61, 63, 64, 207-211, 215, 227, 289
backed-knife 35, 92, 157 Blanc, A.C. 37
Baginton-Lillington Gravel 167, 169, 171 Bohemia 68, 69, 76
Baissas, P. 31 Bohemian Massif 67
Baku horizon 61 Bonifay, E. 1, 289, 297, 306
Baku transgression 224 Bonifay, M.-F. 31
Balkans 51, 57 Bordes, F. 7, 19, 150, 220
Baltic 193 borers 35, 77, 111, 157
Baltic flint 94 Bos 33, 51, 95, 109, 111, 117, 121, 213
Baltic transgresssion 200, 201 Bos elatus 149
Bary$nikov, G.F. 234 Bos etruscus 149
basalt 77, 130, 132, 133, 138, 140, 208, 220, 264 Bos primigenius 13, 19, 31-33, 36, 52, 92, 156, 177
Basse-Auvergne 129 Bosinski, G. 1, 2, 4, 130, 304
bat 220 Boule, M. 297
Bates, M.R. 272 Bourbonnais 129, 131, 132
Bavelian 300 Bourdier, F. 152, 155
Baye, J. de 208 Bovidae 8
bear 30, 31, 35, 219, 234 bovids 31, 94, 95, 113, 114, 117, 152, 156, 280, 288
bear cult 223, 224 Bowen, D.Q. 172, 179
beavers 38, 112, 193, 234 breccia 174
beech 38, 78, 220, 231, 238 Breuil, H, 13, 19, 37, 150, 263
Belgium 159, 165 Bridgland, D.R. 182
Belgrandia germanica 91 Brinch-Petersen, E. 2
Berberidion 88, 91 Britain/British Isles 165-182
Berberis vulgaria 91 Brno 73, 304, 308
Berg, A. von 109 Brohl 103
Beringian 283 Bromme Culture 201
Betula 152 Brgrup 194, 202
Betula humilis 78 brown hornblende 106, 111, 112
Betula pubescens 78, 91 Brunhes 18, 29, 68, 78, 148, 149, 286, 287
Betula torbuosa 78 Brunhes/Matuyama boundary 4, 12, 30, 31, 67, 70, 73, 75, 78, 105,
Betula verrucosa 78 106, 109, 148, 211, 224, 259, 269, 273, 274
Biberson, P. 7, 19, 255 Bryophytae 91
Bibus, E. 114 Bubalus murrensis 92

bifaces 7, 11-13, 15-19, 21, 33, 78, 109, 117, 121, 131, 150, 152- Bubo 51
154, 156, 167, 169-171, 174, 178, 181, 182, 200-202, 209, 220- Buda industry 77

222, 225, 227, 229-232, 238, 239, 257-259, 264, 265 Bufo bufo 92

— amygdaloids 31, 148, 151, 159, 197, 209, 220 burin 36, 77, 264

— cordiformes 20, 171, 238 burnt bones 79, 77

— lancéolés 20, 148, 159, 220 butchering 39, 171, 179

— limandes 150, 151, 171, 209 Buthierax pouliani 51

— ovates 148, 150, 171, 220, 265 Buxus 96

— pointed forms 92 Buxus sempervirens 88, 91

— twisted ovates 265 Bytham Sands 167

— as (Levallois) cores 152, 154 Cadiz 7, 18, 21
Biharian 36, 70, 75, 106, 300, 302, 304 cailloutis 263
biostratigraphy 104-106, 139, 169, 171, 175, 211, 212, 233, 243, Calabria 40, 41

255, 275, 297, 300, 306 Calabrian 12
biozonation 209, 288, 300, 301 Calka 213
birch 78, 95, 194, 213, 220, 238 Caloi, L. 33

bird 38, 76, 95, 220, 227, 229, 233, 255 camp site 96
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Candona angulata 94

Canidae 31, 255

Canis 213

Canis etruscus 18, 244, 245

Canis lupus 238

Canis lupus lunellensis 234

Canis lupus mosbachensis 51, 52, 55, 57,92, 112, 114, 147

Cantabria 8, 10, 11, 19

Capra 8, 51, 215

Capra caucasica 227, 229, 234, 238

Capra ibex macedonica 52

Capra pyrenaica 8

Capreolus capreolus 8, 19, 33, 57, 92, 95, 112, 121, 149, 229, 238

Capreolus siissenbornensis 115

Carnivora 8, 35, 53, 114, 156, 255

Carpathians 61

Carpinus 38

Carpinus orientalis 238

Carré, F. 135

Carya 239

Caspian Sea 61, 207, 209, 211, 289

Castellon 15

Castor 115

Castor fiber 92, 94, 95, 112, 114, 193, 229

cat 288

Catalonia 15

Caucasian turkey 234

Caucasus 1, 4, 21, 61, 231, 265, 290, 305

Cauda deposits 211

cave bear 234, 280

cave site 207, 208, 219-243

Cedrus 37, 236, 238

Celtis 90, 95-97, 108, 117, 215

Celtis australis 88, 91

Celtis glabrata 213

Cenozoic 255

Cepaea vindobonensis 88, 91

Ceratotherium 255

Ceratotherium simum 258

cereals 78

Cervidae 8, 30

cervids 53, 94

Cervus 109, 213, 245

Cervus belgrandi 149

Cervus canadensis 149

Cervus (Dama) somonensis 149

Cervus elaphus 8, 13, 15, 19, 33, 38, 51, 52, 57, 92, 95, 112, 117,
121, 149, 152, 156, 193, 227, 229, 234, 238

Cervus elaphus acoronatus 115, 241

Cervus nestii 245, 303

Cervus perrieri 245

Cervus solilacus 149

Chalcidique 51

Chara 91

charcoal 19, 69, 77, 78

Charites cava 91

Charophytae 89

Chavaillon, J. 138, 306

Chellean 263

Chenopodiaceae 78, 213

chert 73, 75, 76, 119, 121

chestnut 213, 220

Chionomys gud 229

chisel-shaped tool 92

choppers 14, 39, 40, 54, 57, 67, 68, 74, 75, 77-79, 92, 108, 131, 135,
137, 140, 159, 220, 222, 227, 303, 306

chopping-tools 14, 29-33, 35, 36, 39, 54, 57, 61, 76, 77, 79, 92, 95,
131, 135, 220, 222, 227, 258, 303, 306

Chrondrina clienta caucasica 241

Chrondrula tridens 241

Cichoriaceae 78

Clactonian 13, 31, 40, 85, 159, 176-179, 181, 182, 195, 197, 229,
263, 264, 280

Clark, J.D. 298

cleavers 7, 10, 11, 16, 15-20, 67, 69, 78, 111, 119, 121, 209, 220,
227, 234, 238, 240, 241, 244, 258, 263-265, 303

Clethrionomys 30

Clethrionomys glareolus 92, 95, 112

club-like tool 92

Cochlodina costata 95

Cochlodina laminata 37, 94

Coelodonta antiquitatis 94, 105, 194, 309

Colchester 174

Colchis 224, 232, 236, 305

Colchis refugium 208, 209, 231, 232

coleoptera 167

Collina-Girard, J. 134

Colne 174

Colombanien 159

colonization 177, 279, 282, 284, 286, 289, 307, 308

Columba livia 51

Columba oenas 51

Columba palumbus 51

Combier, J. 2

Commont, V. 149-151

Conway, B.W. 280

Coppens, Y. 1

Corbicula fluminalis 64, 87, 88, 92, 94

Cordy, J.-M. 150, 156, 288

cores 30, 36, 67,77, 78, 90, 92,94, 95, 109-111, 114, 115, 133, 148,
151-154, 171, 182, 197, 209, 213, 215-218, 220, 222, 226, 229,
257, 258, 263, 264

Corfu 54

Cornus mas 91

Corvus corax 51

Corylus 87

Corylus avellana 91

Cotoneaster integerrimus 91

Crataegus 91

Crataegus pentagyna 90

Cremaschi, M. 40

Cretaceous 171, 178

Croatia 67, 78

Crocuta 255



320 THE EARLIEST OCCUPATION OF EUROPE

Crocuta crocuta 149
Crocuta crocuta petralonae 52
Crocuta crocuta praespelaea 52, 55
Cromerian 67, 68, 70, 75, 76, 79, 117, 141, 147, 158, 165, 166, 168,
171, 174, 175, 177, 193, 298, 302, 305, 306, 309
cryomeres 234, 236
crystalline rock 92
Cubuk, G. 90
Cuon 51, 238
Cuon alpinus 33
Cuon priscus 8, 52, 55
Curtis, V. 35
cut marks 77, 181, 199
Cyanophysées 149
Cyathea 238
Cyperaceae 91, 194, 213
Cyprideis litoralis 94
Czech Republic 67
Dama 19, 30, 51, 52,92, 111
Dama dama 57, 156, 193, 200
Dama dama clactoniana 8, 31, 33, 38, 178
Dama nestii (see Cervus nestii)
Damaliscus 255
Danube 77, 87, 103
Darlas, A. 2
dating 269-275
— OAr°Ar 3, 106-108, 140, 269, 270, 275
— accelerator mass spectrometry (AMS) 270
— aluminium-26 270
— amino-acid geochronology 167, 169, 176, 178, 179, 182, 274
— amino-acid racemization (AAR) 15, 30, 36, 172, 269, 272
— beryllium-10 270
— biostratigraphy 104-106, 139, 169, 171, 175, 211, 212, 233,
243, 255, 275, 297, 300, 306
— calcium-41 269, 270
— chlorine-36 270
— electron spin resonance (ESR) 29, 30, 34, 90, 120, 148, 150,
151, 159, 172, 258, 269, 272, 275, 306
— fission track 3, 38, 269, 271
— Gamma spectrometry 270
— isochron technique 269
— isoleucine epimerization 32, 40
— obsidian hydration 269, 272
— optically-stimulated luminescence (OSL) 258, 269, 271, 275
— Oxygen isotope chronostratigraphy 106, 148, 158, 269, 273,
274, 298
— palaeomagnetism 3, 29, 30, 70, 78, 139-141, 148, 150, 209,
212, 224, 229, 242, 258, 259, 269, 273, 274, 302, 305, 306
— Potassium/Argon (K/Ar) 30, 33, 38, 135, 269, 271, 275
— radiocarbon 194, 201
— thermal ionisation mass spectrometry (TIMS) 270, 275
— thermoluminescence (TL) 15, 32, 78, 140, 172, 197, 229,
234, 236, 269, 271, 275, 290
— Uranium series 32, 90, 120, 147, 148, 158, 175, 229, 234,
239, 269, 270, 275
deer 31, 35, 92, 109, 234, 236, 280
demographic expansion 165

Denekamp Interstadial 194

Denmark 193, 201

denticulate 10, 11, 16, 19, 20, 29-31, 33, 35, 36, 51, 54, 77, 78, 90,
92, 94, 95, 151, 156, 157, 159, 220, 222, 227, 238, 242, 264

Denton, G.H. 287

Desmana 95, 112

Desmana magna 69

diamicton 180

diatomites 38

Diaz del Olmo, F. 18

Dicerorhinus (see also Stephanorhinus) 106, 111, 149, 213

Dicerorhinus etruscus (see also Stephanorhinus etruscus) 8, 18, 69,
115, 147, 149, 212, 215, 227, 229, 230, 244, 245

Dicerorhinus hemitoechus (see also Stephanorhinus hemitoechus) 8,
19, 52, 55, 92, 149

Dicerorhinus kirchbergensis (see also Stephanorhinus kirchbergen-
sis) 87, 92, 94, 95, 193, 200

Dicerorhinus leptorhinus (see also Dicerorhinus hemitoechus) 149

Dicerorhinus mercki (see also Dicerorhinus kirchbergensis) 57,
149, 211, 244

Dicksonia 238

Dicrostonyx 211, 288, 309

Didacna baericrassa 61

Didacna miussica 61

Didacna parvula 61

Didacna pseudocrassa 61

discoid 67

discoidal cores 14, 54, 133

Discus perspectivus 87, 88, 91

dispersal 303

Dmanisi mandible 215, 218

Dmanisibos georgicus 245

Dnepr glaciation 298

Dnepr horizon 211

Dnepr valley 61

Dnestr 65

Dolichodoriceros 8

Domnitz Interglacial 90, 95-97

Don 61, 63

Douro Basin/Valley 9-12, 19, 21

Downs 171

Drenthe ice-advance 77, 97

Dryominus eliomyoides arisi 52

Dryopithecus 215

dwelling (structures) 39, 69, 92, 223

Dzavacheti 211

East Anglia 167

Ebro depression 9, 10, 12, 15, 19

Eburonian 300

ecological
— stability 282
— tolerances 283
— zonation 284

Eemian 87, 149, 158, 176, 193, 195, 197-200, 202, 211

Eifel 103, 108, 117, 129, 166, 280

El Hank quartzites 257

Elaphe longissima 178
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Elasmotherium 149

Elbe 85, 86

elephant 30, 31, 35-41, 75, 106, 117, 120, 121, 258, 265, 280

Elephas falconeri 40, 41

Elephas mnaidriensis 40, 41

Elephas namadicus 193, 200

Elephas (Palaeoloxodon) antiquus 8, 13, 15, 19, 30, 31, 33, 37, 38,
40, 87, 88, 90, 92, 94, 95, 114, 149, 156, 178, 179, 193, 200,
211, 302, 306, 309

Eliomys 38

Eliomys lusitanicus 19

Eliomys quercinus 19, 112

Ellobius 238

elm 78, 117, 220, 238

Elster/Elsterian 77, 85, 86, 88, 94, 95, 97, 166, 169, 211, 281, 298,
300, 302, 309

Emys orbicularis 178, 234

endemism 207, 232, 236, 305

endscrapers 20, 30, 32, 35, 36

engravings 92

environment
— brittle 282, 290
— mosaic 281, 283, 284
— reconstruction 281
— resiliant 281, 282
— tolerances of hominids 171, 182, 281

eolith 129, 263, 297, 298

épannelés 76

Epimeriones 213

Epirus 54

Eptesicus 52

equid 31, 37, 280

Equus 15,94, 95, 111, 117, 156, 212, 213, 215

Equus altidens 8, 18, 31, 245

Equus caballus 13, 231

Equus caballus gallicus 8, 232

Equus caballus germanicus 8

Equus caballus torralbae 19

Equus ferus 193

Equus hipparionides 215

Equus hydruntinus 52, 149, 156

Equus mosbachensis 33, 51, 52, 55,77,92, 112, 114, 115, 121, 147,
152, 156, 211

Equus stenonis 149, 231, 243, 245

Equus stenonis robustus 149

Equus siissenbornensis 8, 18, 31, 215, 224, 244, 303

Erinaceus europaeus praeglacialis 52

Esla river 10

Eucladoceros 230, 303

Eucladoceros senezensis 245

Eucommia 236

Euonymus 91

European Science Foundation 1, 4

Evernden, V. 35

evolution 300

extinction 300

fading 271

Fagnart, J.P. 151

Falco tinnunculus 51

fallow deer 193, 198-200

Farizy, C. 1, 2, 4

faunal turnover 303, 309

Fejfar, O. 300

felid 117, 255

Felis (C.) caracal 51

Felis gombaszoegensis 51

Felis (see also Panthera (Leo)) leo 51

Felis (Lynx) issidorensis 114

Felis (Lynx) pardina 19

Felis sylvestris 19, 51, 92, 114

Felis sylvestris hamadryas 52

Fen Basin 169

Ferdynandéw-Interglacial 77

Fiedler, L. 109

fir 37, 38, 95, 117

fireplace 69, 70, 76, 77, 79, 80

fish 95, 227, 233, 255

flake 11, 19, 29, 31-33, 35, 36, 39, 40, 54, 55, 61, 64, 67, 70, 73-76,
78, 79, 90, 92, 93, 95, 109, 111, 114, 115, 117-119, 121, 130,
131, 136, 138, 147, 148, 151-157, 159, 169, 171, 174, 181, 197,
209, 213-217, 218, 220, 222, 229, 234, 238, 242, 258-260, 263-
265, 306

flake-tools 18, 19, 27, 29, 32-35, 39, 40, 57, 94, 156, 159, 171, 220,
222, 224, 226, 233, 242

flaked flake technique 169, 171

flint 16, 18-20, 29-33, 35, 36, 39, 53, 61, 64, 77-79, 90, 92-96, 129,
131-133, 138, 147, 152, 156, 159, 208, 209, 215, 220, 221, 223,
227, 229, 234, 238, 241, 257, 264, 265, 271

food resources 165

foraminifera 195

Fordwich/Farnham 175

forest 229, 238, 244, 281-283, 286

forest-steppe 91, 229, 281

Formation de I’Epinette 150

Formation de 1a Garenne 150

fox 156

Franconia 104

Frankfurt stage 200

Fraxinus 38

Fraxinus excelsior 91

Fridrich, J. 67-69, 76

Fritillaria 78

Fuhne glacial 86, 88, 94-97

Fulda 103

Fulica atra 51

Gabunia, L. 215

Gadziev, D.V. 224

Galba palustris 64

Galeobdolon luteum 91

Galerian 230, 300, 303, 309

Galicia 9-11

Gallego river 15

Gamble, C. 1, 2,4

gastropods 38
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gates of Europe 289

Gaudzinski, S. 117

Gazella 51, 243, 245

gazelle 258

Gebauer, V. 70

Geisel 87, 88, 90, 92, 94

geofact 129, 133, 255, 263
Geographical Information System (GIS) 165
geological timescale 175, 279
Geomagnetic Polarity Time Scale (GPTS) 273
Gerbillidae 255

giant beaver 112, 280

giant deer 194

Gibert, J. 4, 309

Gibert, L. 4

Gibraltar 15

Gingko 236

giraffe 255

Giusberti, G. 38

glaciation 193-202

Glaucidium passerinum 51

Glis glis 92, 229

Glycimeris 34

Glyptostrobus 236

gneiss 130-133, 135, 137, 138
goat 236

Godwin, H. 178

Golovanova, L.V. 240

Gowlett, J. 180

gradualism 287

Gramineae 37, 89, 91, 194, 213
granite 130-134, 136-138, 140, 141
Gravettian 78

Guadalhorce 15

Guadalquivir 7, 18, 19, 21
Guadiana river 9, 13, 15, 18, 19, 21
Guadix-Baza basin 7, 18, 21, 279-281, 305
Giinz 298

Gurija Layers 209, 210

Gusejnov, M.M. 219, 221-226
Guth, C. 306

Guthrie, R.D. 281-283

Haesaerts, P. 147, 152

Haine valley 147

Haliaetus albicilla 92

Hamburgian 193, 201
hammerstones 75, 90, 92, 95, 117, 264
handaxes, see bifaces

Hartmann, D. 114

Hartz, N. 198

hazel 90, 95, 117, 213, 238

hearth 10, 11, 92, 222, 223, 281
heavy-minerals 302

Hedberg, H.D. 300

Hedera helix 91

Hegau region 103

Heidelberger culture 115

Heidelbergian 77

Heinrich, W.D. 300

Helicigona banatica 86-88, 90, 91, 95-96

Helicodonta obvoluta 94

Helix pomatica 88, 90

Hemitragus bonali 30, 147

Hengelo Interstadial 194

herbivores 37, 38, 53, 78, 255

herbs 89, 152

Hernican volcanic district 36

herpetofauna 178

Hessian Depresssion 103, 104

Heteocypirs salinus 94

Hipparion 255

Hippopotamus 19, 31, 38, 41, 105, 106, 108, 115, 149, 258, 280,
306, 309

Hippopotamus amphibius 15, 30, 33

Hippopotamus antiquus 77, 115

Hippopotamus georgicus 215

Hippopotamus incognitus 13

Hippopotamus major (see also Hippopotamus antiquus) 156, 158

Holocene 73, 75, 87, 149, 159, 227, 233, 298

Holsteinian 57, 76-78, 85, 90, 95, 97, 117, 159, 193, 195, 202, 236,
303, 309

hominids 53, 77, 78, 85, 92, 96, 117, 213, 221, 224, 225, 229, 281,
283, 309

Homo erectus 85, 92, 96, 115, 208, 215

Homo habilis 215

Homo heidelbergensis 115, 121, 165, 172

Homo sapiens 215

Homotherium 52, 114, 149, 215, 230, 288

Homotherium crenatidens 245

Homotherium latidens 13, 149, 175

Hormuth, K.F. 115

hornbeam 78, 90, 94, 95, 117, 213, 220, 238

hornblende/augite boundary 106, 166

hornblende crystals 270

horse 35, 53, 77, 95, 112, 113, 117, 156, 171, 193, 255, 309

Hoxnian 169, 175, 176, 179, 181

Huebra river 11

Hungary 67, 77

Hunsriick 103

hunting 38, 39, 92, 114, 117, 258, 280

hyena 52, 156, 255, 288

Hyaena arvernensis (see Pachycrocuta perrieri)

Hyaena brevirostris (see Pachycrocuta brevirostris)

Hyaena crocuta (see Crocuta crocuta)

Hyaena perrieri (see Pachycrocuta perrieri)

Hydrobia stagnorum 94

Hypolagus 213

Hystrix 52, 227, 229, 238

Hystrix vinogradovi 57

Iberia 4, 7-13, 15, 18, 19, 21, 305

ice sheet 169, 179, 202

IIm 86, 88

Improvisa pupoides 241

incertofacts 304
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Ingham 167, 169

insectivores 255, 281, 284, 285, 298
insects 174

interstade de Cagny 155
interstadials 274

Iphigena densestriata 88, 95
Iphigena latestriata 90
Iphigena tumida 87, 88, 90, 91
Ipswichian 175, 176, 182
Israel 3

Istrie 78

ivory 92, 97

Jabalén 15

jackal 31

Jamaica event 31

Jarama 12, 13

Jaramillo (Event) 18, 21, 73, 106, 108, 121, 273, 300, 306
Java 3, 215, 270

Juniperus 238

Juniperus sabina 88, 91
Jutland 193, 195, 202

Kafuan 298

Kalandadze, A.N. 236

Karelia 193

Kiirlich Brockentuff 105, 108, 115, 117
Kiirlich Interglacial 117
Keeley, L. 179

Kelley, H. 150

Kenworthy, J.W. 178

kerki 212

Kesgrave 167, 174

Klima, R. 75

knife 78, 92

Koblenz 105, 109

Kobus 255

Kocachuri 213

Koenigswald, W. von 115, 169
Kolfschoten, T. van 1, 2, 95, 141, 156, 169, 288
Kolner Bucht 103, 104
Kolpochoerus phacochoeroides 255
Kotsakis, T. 41

Koutek, J. 75

Kowalski, K. 175

Kowalskia 213

Kretzoi, M. 300

Kriiger, H. 119

Krzyszkowski, D. 77

Kuban 208, 209

Kukla, G. 70

Kura Basin 207

Kvavadze, E. 213

La Selva 15

Laacher See 103, 108

Lacerta 51

Lacerta trilineata 51

Lacerta viridis 51

lagomorph 220

lagoon 171

lagurines 302

Lagurus 61, 238, 302
Lagurus (Eolagurus) argyropuloi zazhighini 52, 55
Lagurus transiens 52, 55
Lake Constance 103
Lanius minor 51
Larsson, L. 2, 4

Larus 51

Latium 33, 36, 41
Lefevre, D. 255
Lemmus lemmus 95, 309
leopard 290

Leopold, J. 2

Leptobos etruscus 303
Lepus 30, 52

Lepus europaeus 57
Leubsdorf Terrace 108

Levallois 17, 18, 39, 40, 51, 54, 55, 57, 78, 94, 117, 121, 148, 151-

155, 157, 159, 165, 181, 198, 209, 223, 244, 263, 264
Levantin event 31
Levantine corridor 265
Lewis, S. 182
Licharev, L.M. 241
Lichvin Interglacial 61, 63, 65, 211, 236
Liege 147
limaces 220, 227, 242
lime tree 117, 213, 238

limestone 31, 35, 36, 39, 74, 77, 92, 208, 220, 227, 234, 238, 306

limomite 73

Lincolnshire 167

linden 95

lion 35

Lis river 13

Lithoglyphus naticoides 64
Lithospermum arvense 215
lithostratigraphy 167, 255

Little Ouse 178

lizard 255

Ljubin, V.P. 2, 225

loess 271

Lohr, H. 117

London Clay 178

long chronology 1, 3, 4, 285, 287
Lower Rhineland 103

Lowestoft Till 167, 169, 178, 180
Lumley, H. de 1,2

Lumley-Woodyear, M.-A. de 2
Lycopsis orientalis 213

lydite 67, 69, 70, 113-115, 220, 223, 304
lynx 234

Maarifien 255

Macaca 234

Macaca sylvana (see Macaca sylvanus)
Macaca sylvanus 19, 57, 77, 92, 227, 229, 244
machairodont cat 175
Machairodontinae indet. 77
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Maghreb 4, 255

Magoga, L. 2

Main 103

Malatesta, A. 40

mammalian assemblages 255, 300

mammoth 211

mammoth steppe 194, 281-284, 288-290, 309

Mammuthus 215, 309

Mammuthus chosaricus 211

Mammuthus meridionalis 8, 105, 106, 149, 156, 158, 171, 211, 212,
243, 245, 303

Mammuthus primigenius 94, 105, 149, 194, 211, 309

Mammuthus trogontherii 8, 18, 61, 65, 69, 94, 105, 149, 211

Mania, D. 2, 90, 298

manuport 215

maple 238

Marchantia 91

Mariinska terrace 63, 64

Markova, A K. 220

Marmara Sea 51

Marmota 213, 215

Marmota caucasica 229

Marmota paleocaucasica 241

marne blanche 150

Martes 229, 245

Martinez, B. 4

Marty, P. 129

mass movement 171

Massif Armoricain 147

Massif Central 129, 138, 141, 306

mastodont 255

Matuyama 68, 212, 273, 286, 287, 303

McNabb, J. 178

Mediterranean 1, 9, 15, 19, 86-88, 90, 91, 94-96, 165, 207, 289

Megaloceros/IMegaceros 8, 30, 152, 303

Megaceros solilhacus 31

Megaloceros dawkinsi 172

Megaloceros gigantheus 177, 194, 200

Megaloceros verticornis (see also Praemegaceros verticornis) 33,
105, 106, 111 ,121

Megantereon 213, 288, 309

Megantereon megantereon 245

Meles meles 52, 92, 215, 229

Menacha caucasicola 241

Merck’s rhinoceros 193

meridional Acheulean 7

Meriones 238

Meseta 9-11, 13, 15, 19

Mesolithic 199, 201, 227, 236

Meulen, A.J. van der 305

Meuse 103, 147

Micoquian 13, 20, 21, 54

Microdarwinula zimmeri 92

Microtus 61, 300, 302

Microtus (Allophaiomys) 36, 173, 300, 302, 305

Microtus (Allophaiomys) pliocaenicus 8, 306

Microtus agrestis 30, 33, 92, 95, 114

Microtus arvalidens 69

Microtus arvalis 30, 33, 38, 92, 95, 114, 227

Microtus ex. gr. arvalis socialis 224

Microtus brecciensis 18, 30, 38

Microtus dentatus 38

Microtus gregalis 172, 174, 175

Microtus gregaloides 69

Microtus nivalis 33

Microtus oeconomus 95

Microtus (Pitymys) 302

Microtus praeguentheri 52

Microtus raticepoides 69

Microtus (Terricola) 33, 302

Microtus (T.) subterraneus 92, 95

Middle Palaeolithic 9, 55, 57, 61, 64, 68, 76, 108, 113, 115, 120,
129, 159, 169, 194, 202, 208, 209, 219, 223, 227, 233, 234,
236, 238, 264

Midlands 167-169, 171

migration 194, 300, 308, 309

Mikulin Interglacial 61, 211, 236

Milankovitch 274, 287

Mimomys 61, 79, 105, 230, 300, 302, 304, 305, 309

Mimomys blanci 36

Mimomys (Cseria) pusillus 300, 302

Mimomys ex. gr. hungaricus 213

Mimomys savini 8, 69, 105, 106, 108, 169, 173, 300, 302, 305

Mindel 13, 54, 67, 77, 298

Mindel-Riss interglacial 229

Miocene 18, 27, 40, 70, 73, 75, 129, 138

mixed-oak-forest 86, 91, 95, 115

mobility 284, 290

Moldavia 64

molluscs 75, 91, 94-96, 106, 108, 112, 172, 180, 212, 241

monkey 255

Monrepos 1

moraine 193, 197, 199-201, 209

Moravia 70, 73, 76, 304

Morgan, J. de 208

Morocco 7, 19, 21, 255-260

morse 255

Mortillet, G. de 263

Mosbach wolf 8

Moselle 103, 105, 106, 109

mouflon 280

Moulouyen 255

mountain goat 53

Mousterian 57, 220

Mus 255

Muscardinus avellanarius 112

Muschelisvili, A. 213

Musil, R. 73, 76

musk ox 194, 280, 290

Mussi, M. 2, 4, 284

Mustelidae 95

Myotis 52

Myotis blythi 52

Myotis myotis 52
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Mys (Budamys) sinanthropus 52

Nagyhdrsinyhegy-Phase 75

Nahe 103

Najerilla 15

Natrix natrix 92

Neanderthal 165, 271

Near East 3

Neckar 114, 120

Neckarland 104

Neolithic 236

Neomys newtoni 112

Netherlands, the 202

nettle tree 117

Neuwied Basin 103, 104, 309

Nonea flavescens 213

Norfolk 166, 167

North European Plain 103

North Sea 103, 167

notches 20, 29-31, 33, 35, 36, 51, 54, 77, 90, 92, 95, 115, 151, 156,
157, 159, 220, 222, 227, 242, 264

Nyctalus noctula 52

Nyctereutes 255

Nymphaceae 89

oak 37, 78, 90, 94, 220, 238

oak forest 282

Oakley, K.P. 287

Obermaier, H. 297

obsidian 208, 209, 222, 223, 227

oceanic effect 283

Oka 211, 298, 302

Oldowan 307

Olduvai subchron 3, 67, 79, 92, 209, 211, 212, 242, 273

Oliva, M. 70

Oltet river 79

oncolith 149, 281

open-air localities 208

Ophidia 51

Orbigo river 9

Oryctolagus 38, 52

Oryctolagus cuniculus 8, 13, 15

Osmunda cinnamomea 236

ostracod 75, 94

ostrich 255

Ostrya 220

Ovibos moschatus 194

ovicaprids 288

Ovis 245

Ovis ammon 238

Pachycrocuta 245

Pachycrocuta brevirostris 52, 55, 173, 288, 309

Pachycrocuta perrieri 52, 55, 114, 245, 288, 309

Pachyura etruscus (= Suncus etruscus) 51

Pagodulina pagodula 90, 91, 95

Pakistan 3

Palaeoindians 308

Palaeoloxodon antiquus (see Elephas (Palaeoloxodon) antiquus)

Palaconthropes 224

Palombo, M.R. 33

palynology 175

Panthera gombaszoegensis 52, 147

Panthera (Leo) fossilis 8, 30, 52, 114, 147

Panthera (Leo) spelaea 19, 33, 92, 238

Panthera pardus 52, 114

Panthera tigris 215

Paraethomys 255

Parasmithus brevidens 52

Parfitt, S.A. 181, 182

Parrotia 236

Passeriformes 51

Patou-Mathis, M. 75

Patterson, T. 178

pebble culture 7, 13, 18, 19, 147, 220, 224, 255, 298

pebble industries 7, 12, 15, 18

pebble tools 7, 10, 11, 19, 30-32, 39, 68, 92, 97, 109, 110, 117, 119,
121, 159, 213, 217, 242, 263-265, 304, 306

Pediastrum pennales 78

Pelobates fuscus 51

Pengelly, W. 175

penguin 255

Perdix jurcsaki 51

Peretto, C. 2, 40

periglacial 171

Peucedanum alsaticum 91

Pevzner, M.A. 229

Peyrolles biozone 135

Philadelphus coronarius 91

phonolites 133, 138

Phragmires communis 91

Phragmites 89

phytozenose 236

Picea 285

Picea abies 91

picks 67, 69, 74, 92, 109, 110, 303

pieces esquillées 264

piercers 31, 36

pig 117, 119, 255

pike 77

Pike, K. 178

pine 37, 78, 94, 95, 117, 213, 238

Pinus 37

Pipistrellus 52

Piros 54

Pisces 51, 92

Pise¢ny vrch 68

Pisidium amnicum 64

Pistacia 236

Pisuerga river 9, 10

Pithecanthropus 92, 215

Pitymys (see also Microtus) 30, 38

Pitymys gregaloides (see also Microtus gregaloides) 8

plain 289

Planorbarius corneus 64

Planorbis planorbis 64

plaquettes 30, 39
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Platanus 37

plateau correction method 271

Pleistocene chronostratigraphy 209, 210, 298

Pliocene 27, 30, 40, 54, 129, 255

Pliocrocuta 255

Pliomys episcopalis 8, 30, 69, 114, 115, 172, 302

Pliomys lenki 30

Po 27, 28

Poaceae 89

Podocarpus 238

Poland 67, 77

Polemonium acubiflorum 78

pollen 95, 152, 156, 193, 213, 220, 227, 229, 234, 236, 238, 298

polyhedrons 29, 67-70, 73, 75-77, 92, 133, 134, 136, 137, 140, 141,
258, 303

Polypodiaceae 213

pontic 90

Pontis 207

Populus tremula 91

porcupine 227, 234

Portugal 7, 9-13, 18, 19, 21, 165

Potamogeton 89

Potentilla fructicosa 88, 91

Poulianos, N. 52, 53

Praemegaceros (see also Megaloceros) 8

Praemegaceros verticornis (see also Megaloceros verticornis) 18,
51,52, 215

Praeovibos 303

Praeovibos priscus 303

Praslov, N. 2, 4

pre-Acheulean 7

Pre-Neandertaler 219

Preboreal 201

predator 255

Prentice, M.L. 287

Prolagurus 302

Prometheomys schaposhnikove 229

Proochotona 231

proto-bifaces/proto-handaxes 30, 57, 67-69, 71, 76-78, 159

proto-Levallois 40

Prunella collaria 51

Prunus avium 91

Prunus maheleb 90

Prunus padus 91

Pseudalinda turgida 87

pseudo-artefacts 70, 129, 131, 132, 134, 220, 255, 263, 297, 298, 303

Pseudochrondrula tuferifera 241

pseudodontornithes 255

Pterocarya 38, 41, 78, 95, 117, 220, 236

Pupilla muscorum 91

Pupilla triplicata 91

Pyracantha coccinea 88, 91

Pyrenean 10, 15, 19

pyroxene 106, 111, 112

Pyrrhocorax graculus vetus 51

Pyrus 91

Quadriplicata aggesta aggesta 241

quartz 10, 19, 32, 53, 54, 67, 69, 70, 73, 75, 77, 92, 95, 106, 108,
109, 111, 113-117, 121, 129-134, 137, 138, 213, 264, 271, 306

quartzite 7, 9, 10, 14-20, 29, 32, 57, 61, 64, 67-69, 75-77, 79, 92,
95, 108-111, 113-117, 121, 208, 220, 227, 229, 257, 260, 264,
265, 304

Quaternary 299

Quercus 38, 87

Quercus pubescens 90

Quercus robus 91

Quinson point 92, 95, 227, 264

rabots 32

racloirs déjétés 264

Rangifer 288, 291

Rangifer tarandus 8, 117, 194, 309

Raposo, L. 2, 4, 298, 305

raw materials 171, 208, 220, 221, 227, 229, 234, 238, 241, 257, 258,
263-265, 280

Raymo 287

Raynal, J.P. 2, 255

red deer 35, 112-114, 117, 119, 171, 193, 234, 236, 241, 280, 282

refitting 171, 181
— of bones 39, 199
— of stones 280

refugia 41, 207, 233, 282, 284

regolith 171

reindeer 117, 194, 201, 280

Reinsdorf Interglacial 90, 95-97, 309

relict species 231

relict vegetation 207

reptile 92, 95, 215, 220, 233, 255

Reptilia 92, 215

resolution 308

Rhamnus frangula 91

Rheingau 104

Rhenish Shield 103

Rhine 103-106, 112, 114, 115, 166

Rhine-Hessian Plateau 104

rhino(ceros) 30, 31, 35, 39, 41, 77,92, 119, 171, 234, 255, 258, 280,
288

Rhinolophus 52

Rhinolophus ferrumeguinum topalensis 52

rhododendron 213, 238

Riano lake 38

Rieden 103, 108

Riss 13, 298

Riss-Wiirm interglacial 229

Roberts, M. 2

ROCK EVAL pyrolysis 79, 80

rodent 169, 220, 229, 255

Rodophycées 149

roe deer 112-114, 280

Roe, D. 3, 175

Roebroeks, W. 1, 2, 4, 21

Romania 67, 78, 79

Rose, J. 169

Rubus 91

Ruddiman, W.F. 287
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Rupicapra rupicapra 8, 227

Ruscinomys 255

Russian Plain 1, 61, 62, 64, 209-211, 232

Rust, A. 115

Saale/Saalian 85-88, 94, 95, 97, 149, 159, 169, 195, 197, 202, 288,
298, 300, 309

Sabbie Gialle 29, 36

saiga antelope 194

Saiga 241

Saiga tatarica 194

Sala, B. 33

Salétien 255

Salix cinerea 91

Salix populus 37

Salix purpurea 91

Salmo trutta labrax 227

salmon 227

Salzke valley 88, 94

sandstone 234, 238

Santonja, M. 2, 4, 298, 305

Sardinia 37, 39, 40

Scandinavia 1, 195

scavenging 38, 39, 280

Schelde 147

schist 208

Schmude, K. 109

Schoetensack, O. 114

Schoningen Interglacial 90

Sciurus 112

Scolopacidae 51

scraper 10, 14, 16, 19, 20, 29, 31, 33, 35, 36, 51, 54, 67, 71, 74, 76-
78, 90, 92, 94, 115, 147, 151, 157, 169-171, 220-222, 227, 234,
238, 242, 243, 264

sea-level 171

sedge 78

Segura basin 9-11

Serra Morena 9

Shackleton, N.J. 273, 287

Shkoder 54, 57

short chronology 1, 3, 4, 21, 41, 167, 177, 285, 287-289, 297

Shouldham 167, 169

Sicilian 12

Sicily 27, 36, 39-41, 265

Siebengebirge 103

Silesia 77

Silurus glanis 92

Sinanthropus 92, 115

Singil’ fauna-complex 211, 230

Sivatherium maurusium 255

slate 227, 229, 238

Slindon 171, 172

Slovakia 68, 77

snake 178, 255

Soergelia 8, 245, 303

Sol de Rocourt 158

Sollas, W.J. 297

Somerset 166

Somme valley 147-149, 151, 158

Sondaar, P. 3

Sorex 52, 95, 213, 238

Sorex araneus 92, 95

Sorex (Drepanosorex) 302, 309

Sorex (Drepanosorex) savini 69, 112, 169, 172, 174

Sorex minutus 52, 95

Sorex runtonensis 172, 174

Spalax chalkidikae 52

Sparreboom, M. 2, 4

Sphaerium rivicula 61, 64

Sphyradium doliolum 241

Spitzschaber 264

spruce 95, 117, 213, 238

Staphyllea colchika 213

Stephanorhinus (see also Dicerorhinus) 106, 111, 149, 215

Stephanorhinus etruscus (see also Dicerorhinus etruscus) 77, 241

Stephanorhinus hemitoechus (see also Dicerorhinus hemitoechus)
30, 33, 38,177, 178

Stephanorhinus hundsheimensis 114, 169, 172, 174, 177, 302

Stephanorhinus kirchbergensis (see also Dicerorhinus kirchbergen-
sis) 178

steppe bison 194

steppe elephant 115

Stevnhoved, S. 197

Stopp, M. 309

straight-tusked elephant 117, 119, 193

Strait of Gibraltar 265, 289

Strix aluco 51

Struthio 212, 243

Struthio dmanisensis 245

subchron 273

subsistence 1, 4

subspheroids 67, 303

Suffolk 167, 169

Sulejmanov, M.B. 220

Suncus etruscus 51

Sus 117, 212

Sus scrofa 30, 33, 52, 92, 95, 149, 238

Sus scrofa priscus 115

Sus strozzii 149

Sutcliffe, A. 175

Sweden 194

Swida sanguinea 91

Swisher, C.C. 3, 308

Syria 41

Syringa 96

Syringa josikaea 88, 91

Tagus basin 7, 9, 10-13, 19, 21

Talpa 92

Talpa europaea 114

Talpa minor 114, 302, 309

Talpa minuta 52, 55

taphonomic study 138

Taunus 103

Taxodiaceae 236

Taxodium 238
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Taxus baccata 91

Tayac point 20, 92, 95

tectonic activity 208, 287
temperate forest 180
Templomhegy Phase 70

Tendring 175

tephra 104, 106, 108, 140
tephrofact 117, 129-141, 263

Ter river 15

Tera river 9

terrace systems 167, 174, 182, 209
Tertiary 149, 207, 297

Testudo 51, 57

Testudo graeca 51

Tetraogallus caucasicus 234
Teulade, A. 140

Teutoburger Forest 103

Thames 166-168, 171, 176-178, 181, 182
Thanet Sand 176

Thelypteris thelypteroides 91
Theodoxus danubialis 87
Theodoxus fluviatilis 64

Theodoxus serratiliniformis 87, 88, 90-92
thermomeres 234, 236

Thieme, H. 95

Tiglian 300

Tilia platyphyllos 91

Tinca tinca 92

Tiraspol fauna 224, 230

Tisza 78

Tjurkjan deposits 211

Toledo mountains 9, 13

Tongiorgi, E. 37

Toringian 300, 302, 303

Tormes river 9, 11, 15

tortoise 178, 255

Trabancos river 9, 11

trachytic tuff 108

trampling 39

Transcaucasus 207, 209

Trapa natans 90

travertine 77, 78, 85, 87-89, 91, 94-96, 104, 108, 117, 119, 120, 280
trihedrals 16, 17

Trogontherium 280

Trogontherium cuvieri 88, 92, 95, 96, 112, 114, 178, 302, 309
Trogontherium dacicum 79
Trogontherium schmerlingi 69
Truncatellina claustralis 88, 91, 95
Truncatellina cylindrica 91

Tsuga 236, 238

Tuffreau, A. 1-4, 151, 155, 156, 298, 304
Tunisia 41

Tufany 73, 75, 76

Turdus 51

Turner, A. 112, 288

Turner, C. 178, 179

Turner, E. 288

Turg, A. 4, 21

Ukraine 78, 289

Unio batavus pseudocrassus 61

Unio crassus 61

Unstrut 86-88, 90, 92, 97

Urban, B. 95

Urocitellus primigenius dafnae 52

Ursus 95, 213, 214, 245, 304

Ursus arctos 238

Ursus deningeri 30, 33, 51, 52, 55, 57, 77, 92, 112, 114, 147, 172,
174, 175, 227, 229-231, 233, 241, 242, 244, 303

Ursus etruscus 212, 245

Ursus mediterraneus 234

Ursus spelaeus 227, 231, 238

Ursus stehlini 114

Ursus thibetanus 52, 55, 57, 229

use-wear 179, 213, 222

Valdai glaciation 211, 298

Valencia 15

Vallonia costata 91

Vallonia pulchella 91

Valoch, K. 2, 304, 309

Valvata naticina 64, 90

Vandermeersch, B. 289, 297

Varanus intermedius 51

Vekua, A. 213, 215

Velicko, A.A. 220, 221

Verescagin, N.K. 215

Vertigo pygmaea 91

Viburnum lantana 91

Villa, P. 298

Villafranchian 8, 31, 78, 137, 211, 212, 300, 303, 305, 309

Villanyian 300

Viretailurus schaubi 8

Vitis sylvestris 88, 90, 91

Vitrea subrimata 95

Viviparus contectus 64

Viviparus fasciatus 61

Viviparus viviparus 64

Vicek, E. 92

Vogelsberg massif 103

volcanism 129, 166, 263, 270

Vollbrecht, J. 115

Vos, J. de 3

Vosges 104

Vraz 67

Vulpes 255

Vulpes praeglacialis 52

Vulpes vulpes 51, 92, 238

Vulture volcano 30, 36

Wacken Interglacial 90

Walker, M. 4

Wallendorf 87, 88

walnut 78, 220

Warren, S.H. 178, 179, 297, 309

Warthe 77, 87, 97

Wehr 103
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Weichsel/Weichselian 73, 78, 87, 148, 149, 193-195, 197, 198, 200,
298, 309

Werra 103

Weser 103

Westerwald 103

Wetterau Depression 104

White, T. 291, 309

Wiehengebirge 103

wild boar 35

wingnut 117

Wipper 86-89, 91, 92

Woldfich, J. 73, 75

Woldstedt, P. 85

wolf 234

wood artefacts 92

woolly mammoth 194

woolly rhinoceros 194

site index

Abbeville 148-150, 158, 159, 281
Abric Romani 8

Acafora 10, 12

Achalkalaki 207, 208, 211, 215, 218, 243, 283
Achenheim 104, 115, 121, 263

Aguda 10

Ahl-Al-Oughlam 255-257

Albala 10, 15

Aldeia Nova 10, 11

Aldene 265

Almonda 11

Alpiarga 11, 20

Altamura 307

Alto Leiido 10, 12

Ambrona 7, 8, 10-12, 117, 265

Arago 224, 280

Arce 28, 35, 36, 39, 40

Arenero de Oxigenio 11, 13

Aridos 8, 10, 11, 13, 15, 117, 265
Ariendorf 105, 108, 288

Arriaga 13

Atapuerca 4, 7-12, 15, 19, 21, 305, 307
Atella 28

Atis 209

Awash valley 291

Azych 207, 208, 219-226, 230, 243, 244
Bad Cannstatt 120

Bagur 8

Bammental 230

Bafugues 9-11

Wiirges, K. 108, 109, 111, 115, 304
Wiirm 13, 73, 78, 298
Wiist, E. 85

Wymer, J. 171, 178, 182
Xenocyon 51

Xenocyon lycaonides 147
Xenocyon rosi 8
Xerophytes 238

Yeltes river 11
Yugoslavia 306
Zarlenga, F. 40
Zbyszewski, G. 13
Zebera, K. 77

zebra 258

Zelkova 41, 78, 220
Zeuner, F.E. 287

Barakaevska 207

Baran 54

Barnfield Pit 176

Barnham 172, 178-181

Barranco Leén 8

Becov 68

Beeches Pit 180

Beroun 67-69, 76, 285, 303

Betfia 300

Biache-Saint-Vaast 307

Bibbona 28, 36, 39

Bilshausen 117

Bilzingsleben 77, 85-93, 95-97, 263, 265, 279-281, 290, 301, 302,
307

Bir as Smar 255-257

Blassac 129-134, 138

Blassac-les Battants 135, 137, 138

Blassac-les Blanches 135-137, 139-141

Blassac-les Girondie 135

Bolomor 7, 10, 11, 15

Bonnigheim 104, 119

Botany Pit 180, 181

Boxgrove 165-167, 171-174, 176, 178, 263, 279-281, 285, 301, 302,
305, 307, 309

Brandon 167, 169

Brioude 130

Brixham 297

Brno-Cernovice 68, 76, 303

Brno Cerveny kopec 68, 70, 72, 73, 76, 303

Brno-Zidenice 76
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Briiheim 90 Fontano Ranuccio 28, 31, 33-35, 37, 40, 117, 264, 265, 301, 305,
Budifio 9-11 307
Cagny 279 Fontéchevade 307
Cagny-Cimetiere 148, 150-152, 155, 158, 281 Freyburg 86
Cagny-1’Epinette 147, 148, 150, 151, 154-156, 158, 159, 280 Fuentenueva 3, 21
Cagny-la Garenne 147, 148, 150-153, 155, 156, 158, 159, 263, 264, Gajdan 265
281 Galisancho 11
Calatrava 13, 15 Gaudhour Ben Habib 257, 258
Calico Hills 297 Gargabete 10, 11
Calka 212 Gatjan 51, 52, 54, 56, 57
Cap Chatelier 258 Gelfa 10, 11
Carihuela 8 Gerasimovka 61-63
Casablanca 255-259 Globe Pit 177, 179
Casella di Maida 28, 39 Grotta del Colombo 28, 40
Castel di Guido 28, 35, 38, 39, 307 Grotta Paglicci 28, 38, 41
Castro dei Volsci 28, 35 Grotte des Ours 257
Cau d’en Borrds 11, 15 Grotte des Rhinocéros 256-260
Cau del Duc 10, 15 Grotte du Prince 307
Caune de 1’Arago, see Tautavel Guadalquivir 11
Cava Pompi 28, 35, 36, 307 Hangenbieten 230
Cdileti 209 Hélin 149
Cernovice 68, 73, 75 High Lodge 169, 174, 179, 202, 264
Chagny 78 Hitchin 180
Chilhac 133, 137, 138, 285, 306 Hollerup 194, 198-200
Choukoutien 115 Homersfield 169
Chrjasci 62-65 Horka 77
Cikiani 209 Hoxne 169, 179, 180, 182, 280, 301
Clacton-on-Sea 169, 178, 179, 264 Hranovnica 77
Colle Marino 28, 35, 36, 39, 40 Huercal-Overa 18
Collinaia 28, 36, 39 Huéscar-1 8
Cona 207-209, 221, 229, 236-242 II’skaja 208
Cova Negra 8 Ilynka 300
Cuesta de la Bajada 7, 9-12 Incarnal 8
Cueva del Congosto 8 Isernia 27-29, 31, 36, 37-40, 265, 270, 273, 280, 281, 283, 285,
Cueva Victoria 3, 8 301-303, 305, 306
Cullar de Baza 8, 10, 11, 18, 305 Ivan 68, 70, 72, 303
Dealul Viilor 79 Jarama 279
Deutsch Altenburg 308 Jastuch 209
Dmanisi 3, 207, 208, 211-218, 242, 264, 265, 283, 289, 308 Java 297
Don-Basin 298, 300, 302 Jockrim 230
Dubossary 62, 64, 65 Kaleti 209
Dzraber 209 Kirlich 103-112, 115, 116, 121, 129, 166, 285, 297, 300-302, 304,
Ebro depression 280 309
Edderitz 86 Kirlich-Seeufer 108, 115, 117-121, 264, 265, 280
Ehringsdorf (see Weimar-Ehringsdorf) Karlstejn 68, 76
Ejby Klint 194, 197, 198 Karskov Klint 201
El Aculadero 7, 10, 11, 14, 18 Kartstein 104, 108, 117, 121
El Castillo 9-11 Kent’s Cavern 174, 175
El Espinar 10, 11, 13 Klieken 86
El Martinete 10, 11, 15 Kocachuri 212
El Sartalejo 10, 11, 13, 15, 17 Kochstedt 86, 88, 94, 97
Erkao-blus 209 Kokkinopilos 52, 54, 56, 57
Etiolles 290 Kolding Fjord 194, 195
Eythra 97 Korbisdorf 90, 92
Ferme de Grice 148, 298, 301, 304 Korolevo 68, 78, 79, 285
Foce del Torrente Romandato 28, 40 Korrissia 52, 54, 57

Fontana Liri 28, 35, 36, 39 Kudaro 207-209, 224, 225, 228-236, 238, 239, 244, 263, 279, 280, 283
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Kurgan Cimbal 215

La Chaise 307

La Ermita 8, 11

La Maya 10, 11, 16, 17

La Mesa 11, 13

La Polledrara 28, 35, 37, 39, 40, 117, 265, 301

La Rafette 307

La Roche-Lambert 138

La Sauvetat 130, 131, 136, 140, 141

La Selva 10, 11

Laguna Medina 10, 11, 16, 18

Langenbogen 87

Lase-Balta 209

Lautsch (see Mlade¢)

Lazaret 307

Le Coupet 138

Le Havre 148

Le Puy Courny 129

Le Svolte 28, 40

Le Vallonet 230, 285, 297, 300, 301, 306, 309

Lengefeld-Bad Kdosen 86, 90

Les Farges 130

Letky 76

Lezetxiki 8, 9

Lion Point 178

Lissasfa 255-257

Little Thurrock 176, 180, 181

Liz 11

Llagi 9

Lunel Viel 264, 265

Maastricht-Belvédere 301, 303

Magoito 10-12, 14

Malagrotta 28, 35, 38-40, 264

Manzanares 279

Markkleeberg 85, 97, 198

Mauer 103, 104, 114, 115, 121, 224, 230, 301, 302, 304, 307, 309

Mealhada 13

Memleben 86, 87, 90, 94, 97

Menez-Drégan 159

Mesvin 149

Mezmajska 207

Michajlov 63, 64

Miesenheim 103, 104, 106, 111-113, 115, 121, 166, 280, 284, 301,
302, 304, 309

Mirougo 10-12

Mladec¢ 68, 72, 73, 303

Mollet 10

Monaseska 207

Monfarracinos 10, 11

Monte do Famaco 10, 11, 15, 17

Monte Peglia 28, 36, 300, 301, 305

Monte Poggiolo 28, 36-41, 285, 305

Montmaurin 115, 307

Mosbach 302

Miinzenberg 104, 119

Musov 68, 70, 72, 303

Nanterre 230

Neumark-Nord 87, 88, 92, 97
Neumark-Siid 86, 88, 92, 97
Nocicchio 28, 35, 36

Nolhac 132, 133, 138, 139
Odessa 210

Orce 3, 4, 8, 18, 265, 285, 305
Orgnac 263, 264, 307
Osterode 86, 90, 95

Oulad Hamida 256-258

Pa d’la I'iau 147-149

Pabbi Hills 3

Paredes 8

Perrier 78

Perrier-Etouaires 138

Persati 209

Petit Spiennes 147-149
Petralona 51-55, 57, 264, 265, 288, 307
Pincevent 290

Pinedo 8, 10, 11, 13, 15, 18
Pinilla del Valle 8

Pleuvines 159

Pogreby 62, 64, 65

Polignac 138

Pontnewydd 202, 307
Port-Pignot 148, 159

Porzuna 10, 11, 15

Pouzdfany 76

Praia da Aguda 12

Prezletice 67-71, 79, 300, 301, 304, 309
Puig d’en Roca 10, 11
Purfleet 181

Quinta do Cénego/Pousias 10, 11, 13
Riano basin 28, 35, 280, 281
Riwat 3

Robin Hood’s Cave 175
Rosaneto 28, 40

Sachsenburg 85, 97
Saint-Acheul 148, 150, 151, 158
Saint-Colomban 148, 157, 159
Saint-Eble 130, 138
Saint-Vallier 78

Saint-Vidal 130

Sainte-Anne 130, 133, 138
San Isidro 10, 11, 13

San Quirce 9-11

Sandalja 51, 68, 78, 79, 305
Sangiran 215

Saratovsk 209

Satani-Dar 209

Schoningen 85, 86, 90, 94-97, 290, 298
Schwanebeck 86, 90, 95
Schweinskopf 129, 309
Sedlec 77

Sedlesovice 76, 303

Seest 194, 200, 201

Seixosa 11, 14

Séneze 78, 130, 308
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Sidi Abderrahmane 256, 260, 289

Sidi Al Khadir 257, 258

Sidi Messaoud 256, 257

Slatina 79

Solana del Zamborino 8, 10, 11, 19, 20, 281
Soleilhac 129-131, 133, 138, 139, 141, 265, 285, 306
Sprimont (La Belle-Roche) 147, 148, 301, 302, 305
Steinheim 119, 307

Stranska skéla 67, 68, 73-76, 79, 80, 285, 300, 301, 303, 309
Siissenborn 308

Svédské Sance 68, 72, 73, 75, 76

Swanscombe 165, 172, 176, 179-182, 264, 280, 301, 302, 307
Taman 208, 210, 215, 218, 243

Tarko 300, 302

Tautavel 225, 264, 265, 279, 281, 301, 303, 307
Tegelen 300, 308

Ternifine 115, 258

Terra Amata 263

Tetoiu 68, 79

Thomas-1 quarry 255-260

Tighenif 258

Tiraspol 211, 224, 230

Toro 10

Torralba 7-12, 117, 265

Torre in Pietra 28, 34, 38, 39

Tossal de la Font 11, 15, 18

Treugol’naja 207, 208, 240, 243, 244

Trzebnica 68, 77, 303

Tsona 283

"Ubeidiya 212, 263, 308

Untermassfeld 301

Val d’Arno 78, 308

Valchetta Cartoni 27, 28, 35, 37

Valdegoba 8

Vale do Forno 10, 13

Valle di Castiglione 41

Valle Giumentina 28, 40

Vals 130

Vejstrup Adal 194, 197, 199

Vejstrup Skov 194-196

Velay 129, 130, 138, 139, 141

Venosa 27, 30, 279, 280, 307

Venosa-Loreto 28, 30-32, 36, 37, 39, 40, 265, 301, 305
Venosa-Notarchirico 28, 30-32, 36, 37, 39, 265, 280
Venta Micena 8, 11, 18, 21, 301, 303, 305, 309
Vera 18

Verberie 290

Vergranne 307

Vértesszollos 68, 77, 78, 301, 307

Via Aurelia 33, 37, 38, 280

Villagonzalo 11

Villestrup 201

Visogliano 28, 38, 39, 41, 301, 307

Voigtstedt 301, 303, 308, 309

Vrahneika 52, 57

Vysné Ruzbachy 77

Wallendorf 85, 86, 94, 97

Wangen 85-87, 90, 94, 97

Wannen 309

Warren Hill 170, 171

Waverley Wood 167-169

Weimar-Ehringsdorf 87, 97, 303, 307

West Runton 166, 169, 300, 301, 303, 308, 309
Westbury-sub-Mendip 166, 172-174, 176, 178, 302
Widderstatt 85

Wimereux 156

Wissant 158

Wivenhoe 174

Yarimburgaz 51, 52, 57

Yiron 3

Zafarraya 8

Zwerndorf 76









