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Abstract 

The relevance of a study of the Eemian occupation of Europe lies largely in the discussion on the environmental tolerances of 
early humans and in the limits encountered during the reconstruction of Palaeolithic habitats. The traditional vision is re
viewed; then follows a discussion of Gamble's studies (1986, 1987) in which he postulated an absence of human occupation 
in North-Western Europe during the Eemian. Gamble's explanatory models and the reactions to his work are presented. 
Finally, the relation is considered between the distribution pattern of sites, the former dispersal of early humans across the 
European landscape, and the implications of this evidence for hypotheses of environmental tolerances of Palaeolithic humans. 

Kewords: archaeology, Middle Palaeolithic, taphonomy 

Introduct ion 

Interglacials were considered until quite recently as 

periods particularly well suited to occupation by 

Palaeolithic hunter-gatherers, who depended com

pletely on their natural environment for their nutr i 

tion, both vegetable and animal. T h e warm-temperate 

climates of the interglacials supported rich deciduous 

forests in the mid-latitudes and high diversities of 

both small and larger animals. Tree and shrub species 

colonized nor thern Europe, with fruit-bearing trees 

appearing in the forests and allowing an extension of 

the vegetable diet of these foragers. 

T h e interglacials frequently supported a greater di

versity of animal species than the intervening glacials, 

particularly in herpetofauna but also in the mammal 

fauna. Large mammals were abundant in the Pleis

tocene interglacials, such as the straight-tusked ele

phant, rhinoceros, horse, bison, aurochs and deer, of

fering humans a wide choice of animals to hun t or 

scavenge. 

A warm or temperate climate has traditionally been 

considered the optimal environment for human be

ings. High temperatures were supposed to give the 

humans the opportunity to live in the open, without 

temporary or permanent living structures. As pointed 

out by Obermaier (1912: 132): 'Als frei in der milden 

Natur herumschweifender Jdger trat uns der Chelleen-

mensch [The Chelleen was, until the thirties, consid

ered to be the oldest archaeological culture and was 

associated with a warm-temperate climate (De Mor-

tillet, 1883); BS] entgegen, auch das strengere, von einem 

Steppenklima begleitete Acheuleen vermochte nur in selte-

nen Fallen dem damaligen Nomaden seine Liebe zur 

freien Natur zu vergdllen, so dafi er seine Jagerhalte noch 

allenthalben auf der offenen Prdrie, am Waldsaum oder 

am Fufie schutzender Fehwdnde aufschlug. Erst das 

Mousterien zwang ihn ob seiner rauhen, eiszeitlichen 

Klimabedingungen, sich zu bleibendem Aufenthalt in 

geschlossene Hohlen oder unter gut gedeckte Fels-

schutzwdnde zu fluchten'. 

T h e interglacials were described as almost Utopian 
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and - except for an occasional fight with wild animals 
- life was easy (De Mortillet, 1883; Obermaier, 
1912). Glacial intervals were, by contrast, generally 
seen as harsh environments to live in; fire and cloth
ing or a natural pelt were necessary to survive the low 
temperatures (Bordes & Thibault, 1977). The snow 
cover would also have posed a significant problem, 
particularly in regard to foraging and hunting activi
ties (Bordes & Thibault, 1977). The cold climatic 
conditions were usually seen as the circumstances 
that initiated new adaptations from human beings in 
order to survive long periods of cold. Indeed, some 
archaeologists still hold that warmer climates lead to 
a cultural stillstand, and that life in the colder north
ern and middle latitudes forced early humans to cul
tural progress (Bosinski, 1992: 169). 

Early human climatological tolerance 

It is easy to understand the absence of early humans 
during the coldest parts of the glacial cycle, because 
of their limited adaptive capacities. Gamble (1986), 
however, suggested that humans failed to colonize 
Europe during the Eemian interglacial. His study of 
the behaviour of early and modern humans from an 
ecologic/economic perspective led him to notice a dif
ference in terms of their climatological 'tolerance' in 
northern Europe. 

In order to compare early and modern humans en
vironmental tolerances, Gamble (1986,1987) divided 
the interglacial/glacial cycle of the Middle and Late 
Pleistocene into three 'environmental' stages: (1) a 
full interglacial stage, (2) an intermediate climate 
stage, and (3) a glacial climate stage. Using the data 
from deep-sea coreV28-238, he estimated the contri
bution of the various stages to the duration of the in
terglacial/glacial cycle, for the eight cycles of the Mid
dle and the Late Pleistocene (spanning from 700-10 
ka BP) (Gamble, 1987), as follows: 
(1) Environmental stage 1: 55.2 ka ( 8%).This stage, 

which represents the interglacials, occupies only a 
small part of Middle and Late Pleistocene, and 
thus constitutes a somewhat exceptional phase in 
the climatic cycles of the Quaternary. One of the 
most pronounced of these interglacials is the 
Eemian (marine isotope stage [MIS] 5e). Human 
occupation was, according to Gamble, entirely 
absent during the Eemian in Great Britain, the 
Netherlands, Belgium, Germany, and northern 
France. When the archaeological evidence for set
tlement is considered, no occupation has been 
found in what was previously regarded as the op
timum habitat for the Palaeolithic, i.e. the broad-
leaved forests of the last interglacial, and thus no 

colonization appeared after the glacials. 
(2) Environmental stage 2: 386.4 ka (56%). This 

stage contains highly variable climates and envi
ronments, ranging from interstadials with boreal 
forests to cold steppes. The available archaeologi
cal evidence, as reviewed by Gamble, indicates 
that stage 2 environments were selectively 
favoured by humans before 35 ka BP (Gamble, 
1987); in other words, before the appearance of 
modern humans in Europe. 

(3) Environmental stage 3: 248.4 ka (36%); this stage 
shows little evidence for human occupation in 
northern Europe. 

According to Gamble (1986), interglacial Europe was 
a more hostile environment for early humans than 
previously thought and this led him to propose various 
explanations. One explanation could be that, although 
interglacials represent intervals of high biomass pro
ductivity, the majority of the biomass is stored in non-
edible form, like stems and leaves of trees. Moreover, 
the dispersion and small scale of the plant resources 
made them costly when measured by the time needed 
to collect them (Kelly, 1983). This contributed to ex
ploitation costs that might have been too high for early 
humans and thus may have prevented colonization of 
the northern latitudes. The same is true for the animal 
food resources, although a large variety of species 
roamed the forests; they were scattered, in particular 
the 'rogue' species. Interglacial herd animals lived in 
smaller herds in comparison to the inhabitants of the 
'mammoth steppe' (Guthrie, 1990). 

To survive in such exceptional environments, hu
mans required accurate and detailed information on 
the location of food resources. When the density of 
food resources is low, knowledge of their locations is 
necessary. Low densities make the resources vulnera
ble to (small-scale) climatic fluctuations. Information 
is the key to survival in areas where resources are 
varying with time. An important aspect of the tactics 
devised to cope with the spatial exploitation of re
sources refers to the structure and distribution of re
source patches: whether they are clumped and widely 
separated in space or uniformly distributed (Heffley, 
1981). Searching for food then becomes a group ac
tivity that requires cognitive and physical abilities to 
communicate and to plan ahead (Stringer & Gamble, 
1993; Whallon, 1989). In both warm and very cold 
environments, both characterized by the variable and 
dispersed nature of their resources, humans require 
the same planning skills to survive. 

The absence of traces of occupation of north-west
ern Europe during the Eemian led Gamble (1986) to 
conclude that Middle Palaeolithic people lacked the 
flexibility and skills to adapt to these environments 
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and that modern humans were the first to survive un
der such exceptional environmental conditions. In 
Gamble's view, wooded environments were success
fully exploited for the first time in the Holocene, 
though some researchers (Jacobi, pers. comm.) even 
argue that Mesolithic hunter-gatherers avoided the 
dense forests of the Holocene. 

Human occupation during the Eemian 

Roebroeks et al. (1992) refuted the basis of Gamble's 
model by concluding that a much wider range of en
vironments was exploited by the Palaeolithic occu
pants of Northern Europe during the Pleistocene. 
They showed that archaeological sites are present 
from both glacials with cold open steppes and full in-
terglacials with deciduous forests. The difference that 
Gamble (1986, 1987) had noticed between modern 
and archaic humans, in terms of their presence in cer
tain climatic periods - which he interpreted in behav
ioural differences - was not confirmed by the obser
vations of Roebroeks et al. (1992). They reported not 
only traces of occupation by archaic humans during 
climatic optima, but they also pointed to the fact that 
modern humans were not present during the last 
glacial maximum at northern latitudes (cf. Otte, 
1990, Schmider, 1990; Noble & Davidson, 1996). 
Hence they concluded that there was no significant 
difference in the presence between the two human 
species during the various climatic stages. As a conse
quence, early human planning abilities should, ac
cording to the models of Gamble (1987, 1995) and 
Whallon (1989), be considered far greater than 
thought thus far. 

Artefactual evidence of human presence during the 
Eemian stems from Germany: flint artefacts have 
been found together with a yew spear at Lehringen 
(in Niedersachsen) and eight sites have been found in 
Sachsen. No evidence of human presence has, how
ever, been found as yet in Great Britain, the Nether
lands, western Belgium and northern France. The 
evidence of human occupation in the Eemian remains 
scarce in the Western part of Europe, and the pres
ence of human occupation in 'exceptional' climates is 
still not acknowledged by some researchers as proof 
of the successful exploitation of 'extreme' environ
ments by early humans (Gamble, 1992; Noble & 
Davidson, 1996). Although the synchronic and dia-
chronic evidence (Roebroeks et al., 1992) points to a 
potentially wide environmental tolerance for Middle 
Palaeolithic humans, Gamble (1995) suggests that 
present techniques and forms of environmental analy
sis reveal relatively little, because of the qualitative de
scriptions of past vegetation and landscapes. When 

there is no agreement on how accurate former envi
ronments can be reconstructed, the same data set can 
result in highly varying interpretations. 

The influence of taphonomy 

Gamble's study failed to take into account the full im
plications of modification of the settlement pattern by 
taphonomic processes, as proposed by Roebroeks et 
al. (1992) and by Wenban-Smith (1992: in a com
ment on Roebroeks et al.). Most studies rely heavily 
on the difference between absence and presence of ar
chaeological sites and thus take implicitly the distri
bution pattern of sites as a correct reflection of the 
pattern of human occupation. Although the environ
mental settings of the sites are often described and 
the difference between glacial and interglacial settings 
are put forward, no analysis of the effects of differen
tial preservation on the distribution pattern of sites is 
assessed in most studies. The modification of the pat
tern of sites through time by taphonomic processes 
can have a major influence on this distribution and 
thus before assessing behavioural models, it is impor
tant to analyse the complexity of the formation 
processes (Rigaud & Simek, 1987). 

The archaeological record is shaped by the same 
processes that influence the landscape (Butzer, 1982; 
Schiffer, 1987; Waters, 1992; Waters & Kuehn, 1996). 
Local geomorphological conditions determine whether 
an archaeological site is preserved or destroyed soon 
after people have left. Because a long period may 
have passed since humans visited a particular site, 
the geomorphological conditions may have changed, 
for instance as a result of climatic changes. Each 
subsequent degradational event destroys more of the 
residual geological and archaeological record. The 
nature and completeness of the buried archaeo
logical record thus parallels the nature and complete
ness of the geological sequence (Waters & Kuehn, 
1996). 

Taphonomy of the Eemian record 

The present contribution is intended to provide a 
framework in which models dealing with the behav
iour of last-interglacial humans can be built by sys
tematic analysis of the taphonomic processes that 
have influenced the distribution of the Eemian ar
chaeological sites. The distribution of these sites de
pends primarily on landscape use by the Nean
derthals. The archaeological sites, as they appear now, 
represent a very small part of the original number; the 
following three major factors are mainly responsible 
for this: 
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(1) visibility: the recognition of Eemian Palaeolithic 
sites; 

(2) the spatial distribution of Eemian sediments; 
(3) accessibility: the possibility of recovering Eemian 

sediments. 

Visibility 

It is impossible on the basis of archaeological remains 
alone to determine whether a site is of Eemian age or 
not, because there are no artefacts typical of the 
Eemian; Middle Palaeolithic assemblages are in gen
eral quite uniform over the 250,000 years of the Mid
dle Palaeolithic. As a consequence, archaeology relies 
heavily on other disciplines to assign archaeological 
assemblages to individual stages. The stratigraphical 
position is the first criterion to provide a relative age 
estimate of an archaeological site. For example, the 
sites found in lacustrine deposits in the Thuringia 
basin are all found above the tills of the Drenthe 
glaciation. All these lacustrine deposits are covered by 
Weichselian loesses or loess derivatives. In some of 
these lacustrine deposits, early Weichselian temper
ate- and cold-climate intervals have been found -
among others at Grobern (see, for instance, Litt, 
1994). Such evidence allows the artefact concentra
tions to be assigned a fairly accurate age. In Germany, 
some scientists hold that a warm stage existed be
tween the two ice advances of the Saalian, but in the 
absence of clear stratigraphical evidence for a warm 
interval between the Drenthe and the Warthe glacia-
tions, the present author follows Eissman (1994: 88) 
and Ehlers (1996: 281) in assigning all post-Drenthe 
interglacial sequences to the Eemian stage. 

When the archaeological sites are situated beyond 
the maximum extent of the Saalian ice cap, assigning 
a stratigraphical position is often more difficult, and 
consequently other proxy data are required. For the 
Eemian, palynological evidence must be relied upon. 
Pollen or botanical macro-remains are the most im
portant fossils in this context, but faunal evidence can 
also be used as a chronostratigraphical tool. A conse
quence of this reliance on biological remains for dat
ing Eemian sites is that the only sequences recognised 
are those where the sedimentary situation was 
favourable for the preservation of organic remains. 
Thus archaeological sites that are associated with or
ganic sediments or calcareous waterlain deposits are 
recognised, which implies a bias in favour of wet envi
ronments. This means that a range of landscape cate
gories are not represented in the dataset, for instance 
all former dry environments. This does not mean that 
there are no archaeological traces in such localities; it 
rather means that they cannot be recognised in terms 

of belonging to a specific interglacial. All surface finds 
that lack stratigraphic or environmental context are 
impossible to date as Eemian artefacts. The conse
quence is that regions such as the Mittelgebirge in 
Germany and the wide loess plateaus of northern 
France might be under-represented in the dataset, be
cause of the lack of organic deposits. 

Distribution of Eemian sediments 

The specific sedimentary settings in which archaeo
logical evidence of Eemian occupation in northern 
Europe is preserved, are spatially restricted (Fig. 1). 
Artefacts have been recovered from former lacustrine 
environments at five localities. The artefacts were lo
cated in sandy lake shores, except at Lehringen, 
where flint artefacts were found within lake marls 
around a skeleton of a Palaeoloxodon antiquus, some 
20 m from the contemporaneous shoreline (Thieme 
&Veil, 1985). The Neumark-Nord lake sequence in
cludes two sandy layers that continue laterally some 
distance into the lacustrine sediments and both strata 
have yielded Palaeolithic artefacts (Mania et al., 
1990). The shorelines of the lakes at Grobern (Heuss-
ner & Weber ,1990; Weber & Litt, 1991) and Rabutz 
(Toepfer, 1958) were overlain by lacustrine sediments 
and the artefacts were found in single concentrations, 
which suggests that humans visited the locality only 
once. At Grabschiitz, the artefacts were eroded (We
ber, 1990) and must have been lying on the surface 
for a long time before they were buried during the 
Weichselian. The Eemian lakes occupied glacial de
pressions that originated from the Saalian glaciation, 
and had been formed during the retreat of the glaci
ers. Being related to glaciation, they are restricted 
geographically to areas that were covered by Saalian 
ice. The size of these Eemian lakes is usually small, 
mostly not exceeding 500 m in diameter. The Saalian 
glacial depressions were filled by lacustrine deposits 
during the Eemian and early Weichselian, and became 
subsequently covered by aeolian and alluvial sedi
ments deposited beyond the Weichselian ice sheet. 
The erosional nature of the ice caused removal of a 
number of Eemian deposits within the Weichselian 
glaciated area. It is therefore not surprising that the 
five lacustrine sites with archaeological remains occur 
in the area that was covered by the Saalian ice but was 
beyond the Weichselian maximum ice extent. The late 
Saalian glacial depressions filled with Eemian lacus
trine sediments are found in great numbers through
out this belt, as has been shown by various drillings in 
Niedersachsen (e.g., Selle, 1962; Caspers et al., 
1995) and Schleswig-Holstein (e.g., Menke &Tynni, 
1984; Stephan, 1995), while these lacustrine sedi-
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Fig. 1. The geomorphological form and the ecological contents of the archaeological sites of the Eemian. 
-: not present, +: present, ++: abundant or present in more than one Eemian stratigraphic layer. 

merits are less common in the Netherlands. A few of 

these localities have been exposed, although they have 

largely been quarried away (e.g., at Schonfeld: 

Striegler & Striegler, 1987). Although the shore sedi

ments have been preserved, no evidence of h u m a n ac

tivities has been found. 

By contrast to these lacustrine sequences, cave sites 

are restricted to areas where pre-Quaternary sedi

ments are exposed. Occupation evidence of caves is 

scarce for the Eemian, and is in striking contrast to 

the abundance of occupational traces dating from the 

Saalian and Weichselian. In north-western Europe, 

only one cave - Sclayn, in Belgium (Otte et al., 1983, 

1988) - is thought to have been visited during the 

Eemian. T h e Eemian levels (VIII-XI) at this site are 

poor in artefacts compared to the Weichselian se

quence in the cave. Sediment build-up in caves de

pends to a high degree on thaw/freeze cycles that 

loosen the sediments from the ceiling. During inter-

glacials, sedimentation rates are low and hence occu

pational traces and associated floral and faunal re

mains have little chance of being preserved. In con

trast, many speleothems - with a high preservation 

potential for bones and artefacts - were formed dur-
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ing the Eemian. Evidence for occupation of caves 
during the Eemian is very rare, not only in the North
western part of Europe, but also in Czechia (Svobo-
da, 1999) and Southern France (Jaubert, unpub
lished), although speleothems dating from the Eemi
an are found in many caves. Artefacts are numerous 
in early Weichselian and Saalian cave sediments but 
the Eemian sediments are without human traces. This 
may point to a decline in occupation of caves by 
Neanderthals during the last interglacial. 

Travertine was deposited during moist and often 
warm periods and is found in areas where limestone 
is exposed in the valley slopes (Pentecost, 1995). 
Groundwater seepage and carbonate precipitation 
resulted in the travertine formation. At six places, ar
chaeological traces were recovered from travertines 
of Eemian age. They are located in travertine-rich 
valleys such as the Neckar valley (Stuttgart-Unter-
turkheim, Seelberg), the Ilm valley (Weimar Stadt 
Travertine, Taubach) and the Tonna valley (Burgton-
na), all in Germany. Travertines are also found in the 
Somme Valley in France; the archaeological site at 
Caours, formally assigned to the last interglacial 
(Agache et al., 1963; Bourdier, 1969), was disputed 
by Tuffreau et al. (1981) as being of Eemian age. 
This site has yielded a relative last-interglacial age 
based on amino-acid analysis (Bates, 1993).The sed
imentation rates of travertines are very high but sedi
mentation is not continuous (Steiner, 1970). The 
German sites of Stuttgart-Unterturkheim (Adam & 
Berckhemer, 1983; Wenzel, 1996), Weimar Stadt 
Travertine (Toepfer, 1970; Steiner, 1984) and Tau
bach (Schafer, 1981) were visited repeatedly by early 
humans, and these sites have yielded large quantities 
of artefacts. 

On the coast of Cotentin (in Normandy, France), 
four sites have yielded archaeological remains from 
what are thought to be Eemian beach deposits (Fosse, 
1982; Fosse et al., 1986; Lautridou, 1988). The age 
estimates of the deposits are based on the absolute al
titude of the beach, although the beach deposits of 
MIS 5e and MIS 7 appear to be at almost the same 
altitude on the island of Jersey (Keen, 1995): a situa
tion that could be similar on Cotentin. Only the site 
of Saint-Germain-des-Vaux/ Port-Racine has an ab
solute thermoluminescence (TL) date of 106 ± 10 ka 
for the humus-rich soil that was formed in the slope 
deposits overlying the beach deposits (Revillion 
,1994). The Saint-Germain-des-Vaux, Gouberville 
and Saint-Vaast-la-Hougue sites are very rich in arte
facts and have yielded several concentrations of find 
material. 

Accessibility 

The residual settlement pattern is also determined by 
the distribution of Eemian sediments across North
ern Europe and by the selection of sites that contain 
palaeontological evidence. The chance of finding ar
chaeological remains in cores is very small and until 
now artefacts were found only in exposures. The ma
jority of the Eemian sediments are exposed by an
thropogenic activities. Within the area that was cov
ered by the Saalian ice, three large opencast brown-
coal mining areas are present. Numerous quarries oc
cur in the German Niederlausitz, where Eemian la
custrine sediments are exposed, among others at 
Schonfeld (Striegler & Striegler, 1987, 1991), Kittlitz 
(Erd, 1973) and Klinge (Lippstreu et al., 1994; 
Striegler, 1995), and where fluviatile sediments occur 
at Nochten and Muhlrose (Schubert ,1979). Eemian 
fluviatile sediments are also located in the Helmstedt-
Schoningen mining area (Urban et al., 1991, 1995). 
The concentration of archaeological lake sites in east
ern Germany is mainly a consequence of large-scale 
brown coal mining in the Leipzig area, which has 
made the small lake basins accessible for archaeologi
cal research. The absence of large-scale mining in 
Northern Germany and the Netherlands, and the in
creasing depth of the Eemian sediments towards the 
North Sea reduce the likelihood of exposures. 

The interest of local Thuringian geologists and ar
chaeologists in this Palaeolithic interval has resulted 
in excavations being recorded. The same is true for 
the travertines, which were already exploited in the 
17th century, and which were quarried in the last cen
tury on a larger scale, mainly for building material. 
The interest of local 'antiquity' collectors for the 
bones and artefacts that were found in the travertines 
triggered later excavations. 

Results 

The following can be concluded from the present 
study concerning the influence of taphonomic pro
cesses on the archaeological record of the Eemian. 
The majority of terrestrial Eemian deposits are of 
limited extent. The diameter of lacustrine deposits 
generally does not exceed 500 m and travertines are 
up to 2 km in length. All archaeological sites within 
lacustrine palaeoenvironments occur within the area 
previously covered by the Saalian ice masses. The la
custrine deposits are related to glacial structures that 
became waterlogged during the Eemian. The fact that 
archaeological sites are mainly found in the East aris
es from the large quarries there, which have opened 
the landscape and revealed the small Eemian lake in-
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fills. Most Eemian travertines have yielded artefacts, 
showing that these localities were visited repeatedly 
by early humans. The archaeological evidence for the 
presence of humans in caves is very limited. 

It will be clear from the above that taphonomic 
processes strongly influence the present pattern of the 
geographical distribution of archaeological sites. Ar
chaeological theories on early human behaviour are 
constrained by the distribution of preserved Eemian 
deposits across Northern Europe. Only a small area 
of the former surface has been preserved, the largest 
parts of which are overlain by marine sediments, 
while terrestrial deposits are of limited extent. The 
absence of traces of human occupation in Northern 
Germany, the Netherlands and Western Belgium can 
largely be explained by taphonomy. The sediments 
are to a large extent of marine origin in this area, and 
it is unlikely that any archaeological evidence will be 
found in them; terrestrial deposits have, however, 
been encountered in drillings. In this case, the lack of 

exposure of terrestrial deposits may be the key factor 
behind the absence of traces of Eemian occupation. 
In Northern France and Central Germany, there are, 
indeed, hardly any organic Eemian deposits and thus 
the bias in the archaeological record will remain. 

A striking feature is the absence of traces of hu
mans during the last interglacial in Great Britain, al
though many Eemian (Ipswichian) sediments are 
found that include both faunal and floral remains. 
One difference with the continent is the scarcity of 
Eemian lake sites, which probably reflects the limited 
extent of the ice sheet in Great Britain during the 
Saalian stage (Ehlers, 1996: 276). The Eemian de
posits found are mainly organic sediments in depres
sions or channels within the river floodplain. Al
though there are potentially many opportunities to 
find archaeological material, no convincing evidence 
of the presence of humans during the Eemian has 
been found in Great Britain (Ashton, unpublished). 

Although the sedimentary record is not continu-
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Fig. 2. The archaeological sites of the Eemian in northern Europe. 
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ous, a comparison is possible between - and within -
the preserved sedimentary settings; such comparisons 
leave some space for interpretation. For instance, the 
few remains found in caves, notwithstanding the 
many caves in which Eemian deposits are found, may 
point to the fact that humans avoided these places. A 
comparison between environmental characteristics 
within the lacustrine settings may provide an answer 
to the apparent absence of humans from the Nieder-
lausitz. 

The significance of the Eemian interglacial for the 
study of the ecological limits of early humans is in the 
large amount of data on archaeology, palynology, 
palaeontology and climatology. This evidence, poten
tially provides, more than in other intervals of specific 
climatic conditions, the foundation for the reconstruc
tion of the environment preferred by early humans. 
The exceptionally fine resolution of the palynological 
information from the Eemian, and the interfingering 
of the artefact-bearing shoreline sediments with the la
custrine sediments affords an opportunity to situate 
the human occupation in the various pollen zones. A 
chronology of the occupation can thus be established, 
for the lake sites with a very high accuracy. 

The discussion about the ecological tolerance of 
early humans may consequently soon be changing 
from differences between climatic intervals to differ
ences between local landscapes. 
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