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In volume 295 of Antiquity M. Gkiasta et al. (2003) discussed the results of two sets of
analysis carried out on a “new” database of radiocarbon dates: one for the whole of Europe
examining the spread of the Neolithic, and one regional approach looking at the relation
between Mesolithic and Neolithic dates. Although we are convinced of the potential of both
approaches, we do have some major comments on the methodology.

First of all the analyses were conducted on a highly incomplete database. As the authors
state on their p. 48, the analysed database currently includes over 2600 samples. Many of
them, however, had already been collated in Gob’s Atlas of 14C dates (1990). Although the
authors have included new dates, we do not believe that this has been done very systematically.
For the Belgian territory, for example, virtually all the dates used in the article were those
published by Gob – 16 Mesolithic dates and 30 Neolithic dates. The authors justify this by
referring to the bad state of publication and public availability of radiocarbon dates in Europe.
This certainly does not hold for the Belgian territory. In the last decade over a hundred new
Mesolithic and Neolithic dates have been produced, the majority published in journals
available world-wide such as Radiocarbon (Van Strydonck et al. 1995; 2001a), Antiquity
(Crombé et al. 2002), Archaeometry (Cauwe et al. 2002) proceedings of the international
congresses such as 14C and archaeology (Crombé et al., 1999) and The Mesolithic in Europe
(Crombé 1999), and the IRPA- datelists (Van Strydonck et al. 2001b; Van Strydonck et al.
2002). The authors assert that these “shortcomings” to the database probably do not affect
their conclusions. This is a rash and provocative statement, which minimises all recent progress
in absolute dating of the European Mesolithic and Neolithic. We believe that for the Belgian
situation a hundred new dates can make a difference. In recent years, for example, these new
dates have allowed a thorough revision of Mesolithic chronology (Crombé 1999; Van
Strydonck et al.2001a) and a refinement of the (early) Neolithic chronology (Jadin & Cahen
2003). This will certainly also be the case for the other study-areas in Europe.

We also have questions about the way the radiocarbon dates have been selected in this
study. On p. 48 it is mentioned that the same criteria as Gob used in his 1990 publication
were applied to exclude dates from the datelist. However, Gob’s criteria are not always very
clear and sharply defined. Although he claims that his judgements are largely based on
parameters such as sample quality, sample treatment and the degree of association between
the dated sample and the archaeological material and/or feature, we do observe in his
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publication a number of contradictions and inconsistencies. For instance, some well-associated
dates are rejected, while some badly associated samples are accepted. To illustrate this we
would like to refer to two Belgian examples. A first example concerns the Late Meolithic site
of Brecht “Moordenaarsven 2” (Gob 1990: 58), which is dated by three dates on charcoal
ranging between 6270±120 BP and 7990±110 BP. Although all three have a bad spatial
association, two dates are accepted as reliable without further comment by Gob, while the
third one has been rejected. At the LBK-site of Darion (Gob 1990: 58), on the other hand,
from a total of six charcoal dates (ranging between 6145±145 BP and 6770±75 BP), two are
eliminated by Gob. Yet, all six dated samples had a good spatial association with the
archaeological material, as they were retrieved from pits and postholes. Similar inconsistencies
can be observed in the datelists for other European countries in Gob’s atlas of 1990. We
believe that many of these judgements are guided by typological criteria. As such, dates that
fall outside the typo-chronologically expected time-range are rejected from the inventory.
This of course is a very subjective way of selecting and creates a biased database, which only
serves to confirm the predicted relative chronology of assemblages and cultures.

The quality of the dates obtained recently is generally better than those obtained prior to
1990. Since the development of the AMS-method in the 1980s, the number of radiocarbon
dates on bulk samples has decreased considerably in favour of dates on smaller samples or
single entity samples (Ashmore 1999). As a result of this, the risk of contamination has
reduced significantly over the years. Perhaps most bulk samples should have been rejected
for this type of exercise. Several studies have pointed out the problems related to the dating
of charcoal samples on both Mesolithic and Neolithic sites (Gob 1990; Crombé et al. 1999;
Whittle 1990; Stäuble 1995; Lanting & van der Plicht 1993/4). It is nowadays generally
accepted that contamination with naturally produced charcoal and the “old-wood-effect”
may affect dates made on charcoal. In 1995 H. St‰uble clearly demonstrated that a greater
chronological resolution for the Early Neolithic LBK-culture is obtained if only dates on
short-lived materials, such as cereals and food remains on potsherds, and bones. Likewise,
for the Mesolithic it was concluded (Crombé et al. 1999) that on highly bioturbated and
unstratified open-air sites better results are obtained by dating carbonized hazelnut shells
rather than charcoal. Therefore in order to eliminate all sources of uncertainty, perhaps the
authors would have done better to exclude all charcoal dates from their analysis, especially
those from unstratified open-air sites. Of course this would reduce the number of available
dates drastically, but still in our opinion it is better to work exclusively with the most secure
and well-screened dates when tackling problems such as the transition between the Mesolithic
and the Neolithic.

Serious objections can also be made about the averaging of radiocarbon dates according to
artificially delimited regions, such as current state borders. Several scholars have recently
emphasised that in some Central European countries the neolithisation process may have
varied considerably on a local and/or regional level. In a recent paper Detlef Gronenborn
(1999) suggested that in some areas of Central Europe the Neolithic was introduced by
demic diffusion, whereas in other parts (e.g. Transdanubia and SW Slovakia) acculturation
or a combination of demic diffusion and adoption was probably the motor. Hence, a regional
analysis of radiocarbon dates should be organised in smaller areas, defined on the basis of, for
example, palaeo-environmental and/or cultural criteria. In the paper under discussion this
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was apparently only done to a certain degree for the French territory; the French dates were
subdivided into a southern Cardial-related and northern LBK-related zone. Unfortunately,
no such attempt was made for the other countries. Even for small territories, like Belgium, it
is advisable to split the analysis into different “ecological” zones. Referring to a paper recently
published in Antiquity (Crombé et al. 2002), it is clear that the introduction of the Neolithic
way of life followed a different tempo in the northern, sandy lowland from that in the southern
loamy upland of Belgium. Hence, the process should be looked at within each pedological
area separately. In addition, using sum probabilities (and interquartile ranges) only makes
sense if related samples are considered. By putting all dates together in a summed probability
distribution based on the fact that they are Mesolithic or Neolithic the authors take only one
parameter into consideration, denying other parameters (e.g. geological consideration) that
may have influenced the transition locally. This can explain the large overlap of both probability
distributions in their figures 9 and 10, which in our opinion are both over-simplified.
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The Neolithic transition and European
population history – a response
James Steele1, Marina Gkiasta2 & Stephen Shennan3

We thank Crombé and Van Strydonck for their comments on our earlier paper (Gkiasta et
al. 2003). They kindly draw attention to recent surveys of radiocarbon data from Belgium,
most of which were published subsequent to our own work, which was carried out in 1999.
Even at the time we were under no illusion that our compilation was complete: “It became
clear in the course of the project that, despite the large sums of money which have been spent over
the years on radiocarbon dating in Europe, the state of public availability of the dates, their
context and associations and details which enable users to judge the reliability of dates is in general
very poor. Thus, no claim is made that the database is in any sense complete” (Gkiasta et al. 2003:
48). It would probably also be as well to correct the impression that the dates we used were
mainly derived from Gob (1990). Over half those finally included were extracted from the
University of Lyon Banadora database; the remainder came from a wide range of other sources.
The new dates from Belgium may well shed new light on the chronology of the transition in
that region. New discoveries frequently do cause old interpretations to be modified or revised;
we look forward to their analysis and demonstration of the implications of the new data to
which they refer.

A number of methodological issues are raised by Crombé and Van Strydonck relating to
sample selection and the accurate dating of cultural phases on archaeological sites. Our own
data-set does indeed contain predominantly charcoal samples, and most of the radiocarbon
determinations were indeed derived using the conventional methods. We found some
indication in the Neolithic sample that the charcoal dates tended to be slightly older than the
bone dates within sites and phases (Russell 2002: 28), and it is certainly possible that this
may reflect an ‘old wood’ problem. There are also, however, well-documented problems in
bone pretreatment, which can lead to the opposite effect – an artificial reduction in the age
of a dated bone sample, due to incomplete removal of organic contaminants (e.g. Hedges &
Van Klinken 1992).

The observations that fine resolution can be achieved by AMS dating of remains of short-
lived plant organisms that were demonstrably part of diet, and that plant food remains give
more reliable dates for occupation episodes than unstratified charcoal in highly bioturbated
open-air sites, seem to us to be no more than common sense. Detailed sample-by-sample
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evaluation of integrity and contextual association is, in many circumstances, essential if the
research question is to be properly addressed. In our own case, since completion of the initial
survey contained in the Gkiasta et al. database, some members of our group (Sue Colledge,
James Conolly and Stephen Shennan) have been concentrating on close analysis of
archaeobotanical data relevant to tracking the early diffusion of plant domesticates in the
Near East and Europe (for first results see Colledge et al., in press). However, it is not clear
how significant this is for trend lines fitted to data from hundreds of sites dispersed at the
continental scale, that is to say, whether there is a systematic spatial gradient in the magnitude
and direction of the dating errors, or just increased ‘noise’ that is randomly distributed in
space. The former would be a problem for our analyses, the latter less so.

Although we therefore accept the broad relevance of Crombé and Van Strydonck’s
commentary, and admire their rigour in calling for a moratorium on any chronological
arguments other than those based on AMS dating of seed and nut remains, we feel that there
is still merit in investigating the broad overview. We were concerned to see how well more
recent data corroborated the broad picture of the chronology of the Neolithic transition in
Europe that had been depicted by earlier scholars. As we also indicated, the research context
for this was provided by recent work in archaeo-genetics (e.g. Richards et al. 2000), much of
which supports an acculturation model – and therefore challenges the demic diffusion
hypothesis of Ammerman & Cavalli-Sforza (1984), which had only a very small number of
dates to refer to. The geneticists, in estimating the size of the ‘Neolithic contribution’ to the
gene pool of modern Europeans as this varies across the continent, tend to work with coarse
approximations at very low spatial resolutions. For our purposes therefore, and to pose the
question in a way amenable to archaeological analysis, it was appropriate to work with similarly
coarse approximations. We wanted to ask whether the archaeological data from different
regions indicated different demographic patterns across the transition, which might have
different ‘archaeogenetic signatures’. For this reason, we cast our research problem in terms
of simplifying dichotomies: we categorised sites as Mesolithic or Neolithic, and we
hypothesised demic-diffusion zones and adoption-diffusion zones. Our purpose was to open
up this debate, in a way which encourages contributions from modellers used to grappling
with processes that unfold over very large time and space scales.

Crombé and Van Strydonck argue for more fine-grained analysis aimed at investigating
local and regional variation in the ‘tempo’ of the introduction of a Neolithic way of life. Our
own ultimate concern was not so much with variations in tempo, but with variations in
mechanism. These interests overlap in our and in Crombé and Van Strydonck’s discussions of
the use of summed probability plots, as a way of getting an initial picture of regional variation
in the transition profile. Our own view is that this is a useful approach, and one which
therefore deserves closer scrutiny in terms both of statistical methodology and of sample
selection criteria. By all means let us try other, more ecologically-justified, ways of subdividing
the map – as we said in our earlier paper, “subdividing the dates by country is a very rough and
ready way of obtaining a regionalisation” (Gkiasta et al. 2003: 56), and in fact, in relation to
Belgium, we specifically commented that the later Mesolithic sites are located significantly
further west than their early Neolithic contemporaries (Gkiasta et al. 2003: 59).

We hope, therefore, that although some archaeologists rightly express caution about
addressing research questions that initially require large-scale coarse approximations, others
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will recognize that this is precisely the way in which new research programmes are first
opened up. Our own continuing work focuses both on refinement of our understanding of
the archaeological control data (e.g. Colledge et al. in press), and on refining the methodology
for predictive modelling and for statistical descriptions (e.g. Hazelwood & Steele 2004).
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