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Modelling Prehistoric Processes
The recent 40 years of extensive archaeological and multidisciplinary investigations of Neolithic and Iron Ages sites in the Western Dvina–Lovat area have resulted in a diverse and rich data set that can be a suitable basis for modelling prehistoric cultural processes, with emphasis on the emergence and spread of agriculture and stock-breeding in north-western European Russia.

We have first developed a comprehensive database that includes the following main components:

1) description of material culture arranged in temporal sequences;

2) characteristics of the natural environment (climate, vegetation; evolution of lakes, geochemistry of landscapes) strictly related to geochronological data; 

3) subsistence characteristics, with special emphasis on the initial indices of agriculture and stock-breeding.

We have developed a conceptual model for the database, defined the principles of the storage of information in the database, the system of access and the request editing. This information has been linked to a GIS database consisting of a series of digitized electronic maps for key areas.

The following categories have been used as the basic information units: archaeological site, geomorphic setting, geological stratigraphy, archaeological stratigraphy, animal remains, C14 age, domestic structural objects, non-domestic structural elements, object’s interior, pottery, lithic implements’; bone and antler implements, metalwork, amber artifacts. The description of each object is standardized irrespectively of its temporal and/or cultural affiliation and material. The normalized data description significantly diminishes the risk of the imposition of preconceived typological series while processing the data.

The hierarchical data model employed is advantageous in comparison to the traditional relational tables supplied with numerical codes, in that it admits a comprehensive description of an object in the multidimensional parameter space and the object identification by any combination of parameters. An appropriately detailed description at the level of a single artifact is usually prohibitively expensive and time-consuming. However, a considerable part of the materials has earlier been presented in a suitable format. As a result, our system allows detailed description of the sites at the level of individual artifacts, as well as their groups and categories. This provides an opportunity for detailed comparative study of the archaeological sites despite such obstacles as incomplete descriptions, limited access to the source data, biased descriptions, etc.

The archaeological data have been linked to a GIS database, and this has allowed us to develop a dynamic model of the human settlements for each of the key areas. Furthermore, we tentatively assessed the role of ecologic, cultural and demographic factors on the initial emergence and the spread of agriculture and stock-breeding in the investigated area as a whole.

The site of Serteya 2 is of special interest. Analysis of its pile structures provides insight into the temporal development of the settlement at the very beginning of the transition to agriculture. Analysis of archaeological and pollen data has revealed cereal pollen and evidence for forest clearance, indicating swidden-type agriculture (Dolukhanov et al., 2003). 

The excavated area is below the water level in the drainage canal and consists of rows of piles forming six distinct clusters. Each of these clusters allegedly formed a foundation for a platform on which a house was erected. One of the platforms is well preserved in Structure 1. The wood
 samples from each structure apparently belong to a single house constructed during a single season. Hence, the dates from each structure characterise a momentary event in the sense of radiocarbon dating. All the piles are made of spruce, which could not sustain prolonged stocking. Several samples were taken from different sets of year-rings of a single pile. We have calculated the empirical error for four sets from Structures 1, 2, 3 and 6. In the case of Structure 1, all the dates form a Gaussian-like distribution with one date obviously falling out (Fig. 1). The mean calibrated age of the remaining dates is 2304 BC with a standard deviation of 113 years. The corresponding values for the other structures are 2372 ( 83 BC for Structure 2; 2295 ( 129 BC for Structure 3 (with one outlier), and 2219 ( 184 BC for Structure 6 (with one outlier). The average age of the four structures is 2298 ( 127 BC. The latter standard deviation, ca 130 years, can be considered as an estimate of the lifetime of a single domestic structure for the ‘Boreal’ Neolithic.

Our next step consisted of the placing this newly achieved evidence in the broader context of Neolithisation models for Central and Eastern Europe. This was based on the previous investigations that included the statistical assessment of large series of radiocarbon dates for Neolithic sites with the use of the ‘single date criterion’ (Dolukhanov et al., 2003).

Our statistical age estimates for key cultural entities on East European Plain reveal a clear spatio-temporal sequence from Yelshanian (6910 ± 58 BC), through Bug-Dniestrian (6121 ± 101 BC) and Rakushechnyi Yar (5846 ± 128 BC), to Upper Volga (5317 ± 30 BC). The rate of spread of the pottery-bearing cultures on East European Plain, estimated from the extent of the region involved (ca 2500 km for the distance from Yelshanian via Bug-Dniestrian to Upper Volga) and the time of spread (ca 1600 years, the time lag between the Yelshanian and Upper Volga cultures as estimated above), is about 1.6 km/yr. This is significantly smaller than the rate of spread of the Linear Pottery (LBK) sites in Central Europe (4–6 km/s) and yet comparable to the other European Neolithic rates of spread (ca 2 km/s) (Ammerman and Cavalli-Sforza, 1973). This fact stresses again the unique nature of the LBK. On the other hand, the comparable magnitudes of the rates of spread of farming in Western Europe and ceramics production in Eastern Europe are compatible with their common Neolithic nature.

Recent evidence shows a very early appearance of pottery making in an area further east, stretching along the southern edge of the boreal forest in Eurasia (Van Berg and Cauwe, 2000). This includes Jomon Culture in Japan, with its earliest ‘incipient’ stage at ca 11000 BC (Aitkens and Higuchi, 1982). An early centre of pottery making of an even earlier age (13200–12900 bp
) has been identified in the lower stretches of the Amur River (Derevyanko and Medvedev, 1997; Kuzmin and Orlova, 2000). A group of early pottery sites in the Trans-Baikal province in southern Siberia (Ust-Karenga, Ust-Kyakhta and Studenoye) has yielded a similar age (Kuzmin and Orlova, 2000). At these sites, the subsistence was based on hunting-gathering and intense procurement of aquatic resources. The South-Siberian pottery assemblages are mutually unrelated stylistically, and are believed to be local inventions (Khlobystin, 1996). It is suggestive, therefore, that pottery-making independently developed in the context of broad-spectrum hunter-gathering economies with reliance on aquatic resources
. This technical novelty initially emerged in the forest-steppe belt of northern Eurasia starting at 11000–10000 BC, and spread to the west to reach the south-eastern confines of East European Plain by 7000–6000 BC.

An analysis of a large dataset of Neolithic radiocarbon dates by Gkiasta et al. (2003) has basically confirmed the earlier results of Clark (1965) and Ammerman and Cavalli-Sforza (1973), showing a correlation of the earliest occurrence of the Neolithic with the distance from an assumed source in the Near East. Gkiasta et al. (2003) conclude that both a wave of advance of a cultural trait and a population replacement are consistent with the data.

The model suggested by Aoki et al. (1996) can be relevant in explaining these phenomena. These writers model the advance of expanding farmers accompanied by partial conversion of the indigenous population into farming. The intruding farmers can spread either as a wave front or as an isolated, solitary wave. However, either intruding or converted farmers remain behind the propagating wave front in both cases. There are no definite signs of widespread farming in the East European Neolithic sites, even though there is clear evidence of the interaction of those cultures with farming (Zvelebil and Lillie 2000). This suggests a yet another scenario where an advancing wave of farming is not accepted by the local hunter-gatherers, but still results in considerable demographic and cultural modifications. The approach of Aoki et al. (1996) can be further developed to incorporate the advantages of the wave of advance, adoption and other models in a single mathematical framework. Reliable assessment of these possibilities requires further analysis, including detailed numerical simulations.

This work has been supported by the Russian Foundation for Fundamental Research (Project No. 02-06-80318).
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Figure Caption:

Figure 1.  The frequency of dates per 100 yr in the Serteya 2, Structure 1
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�Should the problem of old timber mentioned here? Timber used in frames can be 200 yrs older than the structure itself.


�Must be converted into BC!!!


�Why aquatic resources are important to mention here???





