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ARCHAEOLOGY
1. Field survey in Balta Ialomiţei

Field researches conducted this year were organised in two distinct stages.

In the first one, given the weather conditions, which do not allowed to perform the planned activities in the flooding area, we have done activities of sites verifying, identification of new occupation zones, GPS data collection and their integration in GIS application, in the areas Feteşti – Călăraşi şi Feteşti – Giurgeni – Vadu Oii.
In the second stage, there were done punctual corings, GPS measurements and archaeological and sedimentological sampling in the area Borduşani – Vlădeni.

2. Archaeological site from Borduşani-Popină. 

Objectives of the campaigns from 2013-2014

· Continuation of the research of some categories of the build space, namely the dwellings (inhabitance structures – SL 56 and the vestiges of the dwellings observed in S I East and whose research is to be completed).

· The complex, pluridisciplinary study of the observed complexes; a special attention will be granted to the finalization of all the data categories regarding C. 332.

· The completion of the chronological scheme of the Gumelniţa inhabitances by gathering and accomplishing some radio-carbon data, in accordance with the quality of the samples. 

· The correlation of all the data categories offered by the developed pluridisciplinary studies so that to be able to accomplish the reconstruction as detailed as possible of the human inhabitances characteristics in the area and of the evolution models. 
Significant data regarding the researched archaeological complexes and contexts.
Section I East

Its development was imposed by the necessity of accomplishing several imperative of the research from Popină.

First of all, obtaining of stratigraphical and chronological data regarding the connections of the anthropic deposits from the site with the eventual deposits either anthropic or natural from the outside, namely from its eastern side. 

The diggings from the campaigns from 2012 and 2013 evidenced the succession of the anthropic deposals on this side of the tell, illustrating the main occupational Chalcolithic and La Tène sequences. 

Section II West

The achievement of this section was imposed by the necessity to obtain stratigraphic and chronological data concerning the connection of anthropic deposits from the site with possible external accumulation in its western side.

The digging from 2014 campaign revealed the succession of anthropic deposits from the base of the tell in this area. There were recorded the archaeological structures and taken samples for radiocarbon dating.
Chalcolithic inhabitance 

The Gumelniţa levels proved a typical succession for the inhabitances from this type of tell settlements, namely build structures, dwellings, counting 17, exterior occupational levels (deposal areas of the domestic waste) and, more rarely, natural deposals. 

The build structures present the same characteristics, namely applied techniques and used materials like in the case of those researched in the superior side of the deposals. 

The correlation of all the obtained data through the intermediation of all the implicated specialists allows the assertion of a very likely differentiation which corresponds to the beginning period of the Gumelniţa inhabitances on the east side of Popina meaning some climatic variations manifested in a higher humidity than in the subsequent periods but also in some modifications regarding the management of at least some of the available resources like mammals, either domestic or wild. 

The inventory discovered with the occasion of these researches, ceramics, lithic tools or IMDA frames without any doubts in the one which is characteristic to the Gumelniţa culture communities.

Only in the case of the early occupational sequences from the east side were observed elements (mainly in the case of the ceramic forms inventory and of the decorative elements of the different recipients of burned clay), which proved the persistence of cultural elements of Boian tradition proving thus the existence, here, of early Gumelniţa inhabitances, very likely corresponding to the beginning of the evolution of Gumelniţa culture.

An aspect which doesn’t lack in importance is evidenced by the lack of any cultural elements which to certify the existence of some Boian type inhabitances, in the North-East side of Popina.

This situation determined the necessity to obtain new data regarding the succession of anthropic inhabitances on the Popina from Borduşani.

Consequently there was made a second probe, S II West in the North-West side of Popina so that to be able to verify the existence of the asserted Boian occupational sequences in this site. 

Here were surprised the early inhabiting sequences of anthropic inhabitance which based on the archaeological inventory were able to be attributed, without any doubt, to Gumelniţa culture. The stratigraphic situation certified the existence here of some constructed structures which superpose directly a paleosoil. 

Consequently, in this stage of knowledge, we may assert the fact that the Eneolithic inhabitances, archaeologically documented and stratigraphically determined, belong only to Gumelniţa culture, totally lacking those which could have been attributed to Boian culture.

This situation raises some problems regarding the structuring of the settlement space in the case of Gumelniţa communities. A first possible explanation may consist in the concentration of the dwellings from the period of the early Chalcolithic (Boian culture) somewhere in the south side of Popinei and subsequently the Gumelniţa communities to have preferred the utilization of its north area. 

Another very interesting problem and with very important consequences is represented by the establishing as accurate as possible of the moment in which the area begun to be inhabited in the copper era. In this sense the samples gathered for dating will allow a much finer of the general situation of the anthropic inhabitances in this part of Ialomiţa Bog.

The Getic inhabitance

Among the quite important elements are those regarding the Getic inhabitance from Popina. The data obtained during the diggings from S I E have documented the existence of a general offset of the tell, made in this period by the community which lived here. 

These observations were confirmed by those obtained during the digging S II V, where were observed similar situations which probed the fact that the offsets observed on the north and east sides also existed on the west side. 

This situation certifies without any doubt the effectuation of some ample fortification workings of the settlements, very likely due to the manifestation of significant dangers. The equally evidence the high polarization level of this settlement in the period of the II B.C. – I A.D. centuries. 

MICROMORFOLOGIE
Introduction

The Chalcolithic Gumelniţa culture (~4500 cal BC) tell site of Borduşani-Popină, Borcea River, Romania, is located in the wetland area of Balta Ialomiţei, paralleling the River Danube (16 recent C14 assays range between 4000-4700 BC; C. Haită, pers. comm.). The daub-based tell accumulated on a river terrace with alluvial soils and soils on loess-like sediments. It has a relative height of 5-7 m, with evidence of La Tène cultural activity after Chalcolithic abandonment (Popovici et al., 2003). Earlier soil micromorphology studies were carried out by Haită (2003).

In 2012, 22 monoliths were sampled by Haită and Macphail from four successive trenches cut into the tell (at the base Area 3 to Area 6 towards the top, and below later disturbances). In addition, reference samples were taken from natural loess subsoils and an alluvial palaeosol exposed by the River Borcea. A charred barley grain gave the palaeosol a historic date (C. Haită, pers. comm.). In all, some 80 microlayers were described and characterized from the 30 thin sections analysed – which also involved SEM/EDS (Scanning Electron Microscopy/Energy Dispersive X-Ray Spectrometry) examinations (Courty et al., 1989, 1994; Macphail and Goldberg, 2010). These studies were also supported by 19 bulk organic matter (LOI) and total and fractionated phosphate analyses by Crowther – see Table 1 (Crowther, 1997).

Results

The chief findings corroborate the different area uses suggested by Haită (2003), and shows how much history of various occupational activities can be packed into just a few mm of tell stratigraphy. In part this is due to oxidation of organic components (such a domestic floor mats and byre animal bedding and fodder remains) and compaction induced by successive tell layers (such compaction due to organic matter oxidation and weight of overburden has been demonstrated experimentally elsewhere; (Crowther et al., 1996). 

Typical sequences include these various uses of space:

Open, biologically worked and weakly humic stained silt-dominated finely calcitic mud brick remains from previous constructions, left either to weather in open areas or used for ground raising/leveling; middening (see below) may also affect such deposits, which were originally calcitic because the unweathered loess is naturally calcareous.

Successive plant tempered (‘adobe’) daub layers representing floor constructions, with often a very thin series of microlaminated articulated phytoliths, and for example, weak humic staining, inclusions of fine charcoal, bone and ash, indicating small amounts of domestic occupation debris of within-house trampling origin. 

Middening in passage ways and other open areas/disused space, coprolitic bone-rich layers (10.8-14.8 mg g-1 phosphate-P) and amorphous phosphate-rich cess outflows occur (cess: 17.8%P, 39.2%Ca, 0.36%S, 1.14%Fe: SEM/EDS); a concentrated layer of fish processing waste was also recorded.

Both dung spherulite-rich (calcitic) weakly humic silts and patchy layered remains of partially ferruginised reddish amorphous organic matter and plant residues – sometimes pseudomorphic of dung – occur as indications of areas of animal enclosures and animal management in general. 

Dung and phosphate-stained floors more likely record in situ stabling within structures, as these can occur on mud-brick floors. While loess deposits and mud brick floors only contain ~1.00% organic matter (LOI) and <2 mg g-1 P, one suggested animal stocking layer in Area 3 was more humic and phosphate-rich (2.49% LOI and 5.27 mg g-1)(see Table 1). Partially ferruginised organic byre floor deposits including dung spherulites could also have the following chemical elements 22.4% Ca, 3.82% P, 0.70% S and 5.87% Fe (SEM/EDS). Such concentrations of calcium and phosphate have been found by EDS in oxidised dung spherulite-rich rock shelter stabling deposits elsewhere – such as in Early Bronze Age rock shelters in the Negev Highlands, Israel (Macphail and Crowther, 2008; Rosen et al., 2005): Macphail unpublished reports to S. Rosen).

Destruction levels variously composed of rubefied (burned) daub floors and collapsed walls, and sometimes including ashed remains of wooden roofs and thatch (coarse wood charcoal and semi-melted phytoliths), as for example reported from fire-razed buildings in the UK (Norwich and London) and China (Loess Plateau)(Goldberg and Macphail, 2006; Macphail and Crowther, 2007; Shelley, 2005).

Conclusions

This report on the analysis of ~80 microstratigraphic layers identified in 30 thin sections permitted the characterisation and comparison of natural sediments, loessic alluvial soils and nine broad categories of use of space in an urban tell settlement. This is consistent with other studies of southern European and Near Eastern earth- and mud-brick-based urban deposit accumulations (Cammas, 1994; Matthews, 2010; Matthews et al., 1996; Matthews and Postgate, 1994), and in addition provides specific information on the lifestyle at Chalcolithic Borduşani-Popină. This Romanian tell also records far more occupation and differs dramatically in formation processes and cultural history compared to north American mound monuments such as the Shiloh Mound (Sherwood and Kidder, 2010).

SEDIMENTOLOGICAL CORING
In this year campaign there were made 4 deep sedimentological corings (10 m) with the use of mechanical percussion corer and 4 corings of small depth (2 m) with the soil auger sampler. 
Two of the deep corings from this year were made in points tested last year, in the aim to collect sedimentological and palinological samples from undisturbed, in tubes of 1 m, cores and to obtain additional samples for radiocarbon dating.  
The other two corings were made in the area of lakes (‘benturi’), one of these in the immediate proximity of Borcea River, with the aim to detail the alluvial activity in this very dynamic zone, and the other one in the North-East of Bentul Mare lake, with the aim to correlate this zone with the area to the east of the tell type settlement. 
The four corings of small depth are located in zones with higher relative altitude but very small difference, in the aim to evaluate the general stratigraphy and to establish the mode of formation. In none of the cases was attested the presence of some erosional remnants from the terrace (‘popine’) and there were not identified vestiges of occupation. There were emphasized major changes in the local micro-topography of the area, made in the last fifty years. 
RADIOCARBON DATING
During this year 10 new samples of charcoal and wood were dated by the radiocarbon method, 7 of these coming from natural sediments and the other 3 from archaeological contexts. 
The 7 samples from natural deposits (4 from coring C17 and 3 from the coring C21) will aid to the elaboration of a chronological frame, detailed enough to allow the understanding of the evolution of the studied area on the considered temporal levels. 
The 3 samples from anthropic deposits are all sampled at the base of tell settlements, with the goal to establish the first moments of occupation, from the starting of these sites, with very important stratigraphy. Also, these data allow to made important assumptions concerning the mode of formation of this type of occupations. 
Other 3 samples, recorded in the two corings from the zone of lakes, were sent to the Poznan Laboratory and are in process. 
For the next stage, we consider the use of OSL dating method, in the aim to correlate the three main coring successions (analysed pluridisciplinary) on the three chronological levels of interest.  
SEDIMENTOLOGICAL ANALISES
1. Magnetic susceptibility

1.1. Measurement method

There were measured the corings C19, C21 and C17. The measurements of magnetic susceptibility were made directly on the samples tubed with an apparatus Bartington MS3 coupled with a sensor for cores with a diameter of 6 cm model MS2C60, every 5 centimeters on cores introduced in tubes with 1 m length and 5 cm external diameter. The measurements were corrected for the magnetic susceptibility of the empty tube and were removed the measurements from both ends if these were affected by the lack of material. The sensor integrated the magnetic susceptibility according the cores thickness of approximately 2 cm, and the sensitivity was of 10-5 SI. There was made a number of 190 measurements for each coring of 10 m.

1.2. Results of magnetic susceptibility

The results of magnetic susceptibility measurements are presented in Fig. 1-1. Except for the first meter close to the surface, probably affected by the anthropic or soil formation effects, the magnetic susceptibility is generally under 2x10-4 SI, a typical value for siliciclastic sediments. We must underline the existence of high points of magnetic susceptibility (> 10-3 SI), in corings C19 and C21 which probably correspond to some anthropic influences or to the intrusion of the soil affected by fires in the sedimentation area. 
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Fig. 1-1 The variation of the magnetic susceptibility with depth for corings C3 (measured in the stage 2012) and C19, C21 and C17 (measured in the stage 2014).

2. Granulometry

2.1. Methods for samples preparation 

There was analyzed a number of 100 samples from the coring C21. For the grainsize analysis of the fraction smaller than 2 mm it is necessary for the samples to be decomposed to the level of granules, without any destructive mechanical treatments though, but they need to be chemically treated for the removal of the organic matter and of the carbonatic cement which bonds the particles between them. Thus the analyzed samples were treated with H2O2 concentration 10 %, in quantities of 30-60 ml for each sample of 20g. The procedure implies the oxidation of the organic substance and took between 3 and 8 days in accordance with the quantity of organic matter from each sample. 

For the removal of carbonatic cement or of shells, the samples were treated with H2COO3 concentration 20 %. The reaction time is of 2-4 days, in accordance with the quantity of carbonates present in each sample. After each chemical treatment the samples were washed with distilled water. This washing operation was repeated 3 times for each sample. 

The grainsize analysis was made with a laser granulometry apparatus Horiba LA 950. Before they were introduced in the apparatus for analyzing, the samples were kept in sodium polyphosphate. This has the role of dispersing the particles. 

2.2. Results

From the results representation in the diagram Sand-Silt-Clay (Fig. 2.1) we may observe that most of the samples are silts or sandy silts.

The analyzed samples frame, from grainsize perspective, in three categories (Fig 2-2 and Fig. 2-3): 1) silt with a clayey content between 0.1-21%; 2) silt with clay (0.1-27%) and sand (0.2-39%); 3) silt and sand (0.5-76%). 
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Fig. 2-1 The diagram Sand-Silt-Clay for the samples in C21.
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Fig. 2-2 Typical examples of grainsize distributions.
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Fig. 2-3 Variation in depth of the granulometric parameters for the coring C21.

PALYNOLOGY

In 2014, two sedimentary sequences (corresponding to core C17, respectively to core C21) have been analyzed from a palynological point of view. The main aim was to highlight the features of the vegetal environment in different contemporary moments with the archaeological site, and also to trace vegetation evolution over time. Also, the confirmation of the presence of grains in this area is another objective of this study. 

Preliminary results of pollen analysis of core C17

Pollen analysis reveals the dominant position of pollen from trees and shrubs. The dominant taxa whose presence is constant all along this sequence is Quercus (oak).

Two evolution stages can be distinguished in the structure of forestry vegetation. Firstly, Quercus is dominant, together with other hardwoods like Tilia (linden), Carpinus betulus (hornbeam), Ulmus (elm), Fagus (beech). A second stage is visibly marked by the decline of beech. At the same time, the percentages of Carpinus orientalis (oriental hornbeam) are modest, but still constant. Woody essences Alnus (alder), Betula (birch), Salix (willow), mostly present on water shores, register between 5 and 10 percents. Fraxinus (ash) appears sporadically along the sequence. 

The shrub layer is mainly described by Corylus (hazel). Other shrubs like Ribes, Cornus, Hedera complete this spectrum. Also, pollen grains of Vitis have been identified.

Regarding the pollen of herbaceous plants, Poaceae are dominant. They oscillate between 10% (at the base of the sequence) and 20-25% (between 600 and 700 cm). The pollen grains of Triticum type gains and also Hordeum type grains have been identified between 760 cm and 650 cm. Also in this interval, the anthropic pollen indicators (Artemisia, Cichorioideae, Rubiaceae etc.) register a slight increase, the tendency being valid until 600 cm deep, when their progressive decline is noticed. At the same time, changes in the forestry vegetation take place, a decrease of the pollen of trees and shrubs being noticed between 730 cm – 640 cm.

Core C21 – sample taken from 570 cm deep

The pollen spectrum of trees and shrubs is clearly dominated by spectrum of herbaceous plants. Analyzing the composition of the two spectra, we observe it is only seemingly a vegetal environment dominated by herbaceous plants (a high representation caused by the considerable presence of pollen of Chenopodiaceae is highlighted).

Registering 30% of the total pollen of trees and shrubs, Quercus is the dominant forestry taxa. Carpinus betulus, Carpinus orientalis, Tilia contributes in the diversity of hardwood forests in this area. Pollen of Alnus, Betula, Salix, Fraxinus registers over 25% of the AP, showing the importance of forestry strips on water shores. 

The shrub layer is represented by Corylus.

The herbaceous spectrum is dominated by Chenopodiaceae (over 35% of the NAP). Pollen of spontaneous taxa of Poaceae takes the second place in this spectrum (18%). A high percentage (14%) is registered by the pollen of Caryophyllaceae. Other herbaceous plants belonging to plant families like Apiaceae, Brassicaceae, Lamiaceae, Scrophulariaceae complete the floristic composition of the herbaceous layer. Also within this sample, taxa related to anthropo-zoogenic pressure (Rumex acetosa, Polygonum aviculare) have been identified. The absence of pollen of grains is noticed, not including though the possibility that this kind of pollen wouldn’t be preserved in other samples. Future research will confirm or disprove the presence of pollen of grains in this area from Balta Ialomiţei.

CARPOLOGY
Results and discussion

Archaeo-carpological material from cultural sediments 

(excluding walls of buildings and other structures)

Seed material recovered from the site can be grouped in the following categories according to the ways they appeared in the sediments:

a) Remnants and processing residues of food products derived from cultivated plants:
· Charred and exceptionally mineralized grains of cereals and seeds of pulses: cultivated cereals (Triticeae gen. spp.), wheat (Triticum sp.), hulled wheat, tetra- or hexaploid wheat (T. aestivum/durum), common bread wheat (T. cf. aestivum), spelta wheat (T. cf. spelta), emmer (T. dicoccum), emmer or einkorn (T. monococcum/dicoccum), einkorn (T. monococcum), barley (Hordeum vulgare), naked barley (H. vulgare var. nudum), naked six-rowed barley (H. vulgare ssp. vulgare convar. coeleste), hulled barley, hulled six-rowed barley (H. vulgare ssp. vulgare convar. vulgare), large seeded unidentified pulses (Viceae gen. spp.), vetch (cf. Vicia sp.), small-seeded lentil (Lens culinaris ssp. microsperma), bitter vetch (Vicia ervilia), pea or vetch (Pisum/Vicia sp.), common pea (Pisum sativum), grass pea (Lathyrus sativa) (Table 1).

b) Residues of threshing waste of cultivated plants:
· Mostly charred internodes, spikelet bases, triplet bases, rachis remains, glumes and other parts of cereals spikes, impressions of pods of pulses: taxonomical composition for cereals mostly repeats the list above, and for case of pulses (lentil) threshing residues are found only as impressions in building clay.

c) Remnants of food products derived from gathered plants:
· Mineralized and charred seeds: Sambucus cf. nigra, Rubus cf. fruticosus, charred nutstones: Prunus cf. institia, mineralized pips: Vitis vinifera/sylvestris, charred seeds: Quercus sp.1, Quercus sp.2, charred nuts: cf. Trapa sp.
d) Seeds of segetal weeds, which infested the above mentioned cultivated plants:
· Biomineralized nutlets of boraginaceous plants (Buglossoides arvensis, Lithospermum officinale, Asperugo procumbens), charred grains and awns of poaceous plants (Poaceae gen. spp. (minimum 2 species grouped in “long grains” and “short grains”), cf. Bromus sp.), mineralized hulled grains of Setaria cf. viridis, Trifolium type small charred and uncharred seeds from Fabaceae family, mostly charred, sometimes desiccated or mineralized nutlets of polygonaceous plants (Polygonaceae gen. spp., Polygonum sp., P. cf. aviculare, P. convolvulus, cf. Rumex sp.), seeds of chenopods and amaranths (Chenopodium sp., Chenopodiaceae gen. sp. (larger seeds), Amaranthus sp.), charred mericarps of Galium cf. spurium, charred nutlets of Convolvulus sp., mineralized nutlets of Lamiaceae gen. spp., mineralized mericarp Apiaceae gen. sp., uncharred and mineralized seeds of cruciferous plants (Brassicaceae gen. spp.).

e) Seeds of ruderal weeds, which grown around and on the site:
· Theoretically all wild grassy plants could grow as ruderals. The most probable candidates are Cichorideae gen. sp., Hyoscyamus sp., H. niger, Abutilon theophrasti.

f) Seeds from dung of domestic animals:
· Here again, theoretically all grassy (and not only) plants can partly come as a dung. The most probable candidates are more eroded and sometimes uncharred or mineralized seeds of Poaceae gen. spp., Setaria cf. viridis, Fabaceae gen. sp. (small seeds), Polygonaceae gen. spp., Polygonum sp., P. aviculare, P. ambiguum, P. convolvulus, Rumex sp., Chenopodium sp., Amaranthus sp., Lamiaceae gen. spp., Brassicaceae gen. sp., all Cyperaceae gen. spp. (Carex spp., Bolboschoenus/Schoenoplectus/Scirpus sp.), as well as unidentified seeds, which are extremely eroded. 

g) Seeds of water land plants, which come to the site possibly with building material and fishing nets:
· Charred and uncharred seeds of Carex species and cf. Scirpus sp., as well as mineralized spiny nutlet of Ceratophyllum demersum.

Plant impressions in building clay

All fragments of building clay analysed were containing imprints of cereals chaff while the chaff itself was almost completely oxidized. The chaff in building clay was accompanied with straw again from cultivated cereals almost for all of the cases. In the same time some thinner (~1/2 mm in diameter) straw was observed in some fragments, which can come from wild grasses. Chaff of cultivated plants predominating in the building clay composed mostly from that of einkorn (Triticum monococcum) and naked barley (Hordeum vulgare var. nudum). Often clearly identifiable spikelets of einkorn and triplets of naked barley are possible to record inside of fragmented building clay. For case of barley only two-rowed subspecies was recorded until now. Spikelets of wheat and triplets of barley sometimes contain remains of grains as well as chaff itself, but with few exceptions this material is very unstable and being oxidized within few minutes after contact with air. Charred remnants of grains and seeds preserved and are more stable when the clay was burnt right after preparation of building material. In exceptional cases lentil trashing residues as well were added to clay of building mud. For other cases lentil appears in building material only occasionally. Situation with lentil pods and grains is similar with that of cereals: pods itself are not preserved or are unstable and there are charred and stable seeds in some cases. 

One other group of plant objects in the building material are stems and leaves of water land plants. It is extremely difficult or even impossible to do certain identifications based on vegetal parts of these monocotyledon plants with parallel leaf veins: some of the impressions were identified as Phragmites (the most common species is Phragmites australis) and the others as Typha sp. (various species of Typha grow in environs of the site at present).

In addition to the above-mentioned there were impressions of some deciduous dicotyledonous plants leaves and one capsule valve of Alyssum sp. (Brassicaceae) recorded. The last one is particularly interesting as species of Alyssum generally prefer dry and open territories and their vegetation season starts comparably early in spring (winter, if no snow and it is warm) and ends early (started from the beginning of the summer). 

Study of plant remains, particularly impressions in the building clay is very important as many plants or certain parts of the plants are too tiny and fragile to survive carbonization or mineralization, and then resist physical erosion by surrounding sediments for millennia. For example, remains of pulses pods, capsules of crucifers, leaves in general almost never are being found in archaeological deposits. And if only plant remains from flotation and sieving examined, there can be false image about assemblage of plants or their certain parts for that particular site.

The presence of cereals chaff, straw and thrashing residues of lentil in the building mud is great evidence of local cultivation of those plants. 

Conclusions

Gumelniţa population of Borduşani Popină practiced agriculture based on cereals and pulses cultivation. Cultivated lands were not far from the settlement. The main direction of the agriculture was cereals production, mostly based on einkorn and naked barley. Pulses cultivation, based mostly on production of bitter vetch and lentil, was smaller scale, but important direction in their agriculture. Except naked barley, the rest of the main crops cultivated near the settlement (einkorn, emmer, bitter vetch and lentil) are better adapted for dryer conditions, while the other crops from the site, cultivated in lesser scales (e.g. bread wheat, pea), need more water during their vegetation period. This bias can be caused by agricultural and economical traditions, but there is a possibility that it was obliged by environmental conditions.

ARCHAEOZOOLOGY
The study of the mollusks identified in the sedimentological corings

The mollusks identified are attributed both to the group of gastropods (Viviparus sp., Valvata naticina, Lithoglypus naticoides, Esperiana esperi, Bythynia tentaculata, Theodoxus danubialis, Gyraulus albus, Succinea putris) and that of bivalves (Dreissena sp., Anodonta sp., Spherium sp. and Unio sp.).

These are common species that inhabit freshwaters. In terms of the ecology of these species, can be made some appreciation of the preferred substrate, water velocity or type of acvatorium where they live. On these features we have grouped the species identified in species that prefer stagnant waters, and we refer here to swamps and flooding areas, and species that prefer flowing waters - river, streams and lakes connected permanent with the river channels.

Thus, by the combination of various species in a sample, we try to suggest the type of environment existing at various depths of the sample from each coring.

Coring C12

A sample poor in mollusks. Their presence is observed only in the range of 3-100 cm by only two individuals of Dreissena sp., one of Viviparus sp. and one of Valvata naticina at the top 12 cm and between 202-232 cm appears another individual of Viviparus. Fragments of triturated mollusks appear at depths of 12-100, 232-239 and 584-600 cm. For these depths, corresponding areas have functioned as wetlands.

Coring C13

985-936 cm. In this depth interval, there are present reophile species as Lithoglypus naticoides, Dreissena sp. and Unio sp. The area functions as one of lakes alimented frequently by the river.

936-370 cm. An interval poor in mollusks.

370-15 cm. This is characterized by the presence of species both for stagnant water bodies and streams. The evolution could be attributed to an area with ponds or lakes rich in vegetation, fed by the river. We can observe two areas rich in reophile mollusks, at 300-200 cm and 40-15 cm intervals, where it was probably a higher power of the river. Between 200-40 cm this area works as a swamp rich in vegetation fed sporadically (perhaps only by flooding).
Coring C14

A fairly rich coring samples, in mollusks, especially the reophile type.

792-581 cm. In this depth interval, of about two meters, mollusks are present only between 747-651 cm and 613-581 cm with species that prefer rivers, Lithoglyphus naticoide, Esperiana esperi and Viviparus sp. For those ranges, it is likely that the area is occupied by a network of channels.

581-445 cm. A depth interval that has no mollusks.

445-230 cm. In this interval there are dominant the reophile species Esperiana esperi and Lithoglyphus naticoides. As evolution of the zone, we can consider that it begins as an area of lakes fed by the river frequently, due to the presence of bivalve species Spherium sp., Unio sp. and Anodonta sp. Towards the end of the interval there are added species which prefer stagnant waters (Valvata naticina and Bythynia tentaculata) probably due to reduced water supply from the river and filling up with sediments of the lakes / ponds, which results in the enrichment of vegetation.

230-120 cm. A range that has no mollusks.

135-60 cm. The species encountered in this range - Planorbarius corneus and Valvata naticina correspond to areas occupied by swamps.

60-0 cm. A depth interval that has no mollusks.
Coring C16

In the depth interval 769-741 cm, the only valves of mollusks are Valvata naticina and Viviparus sp., in very small number (1 or 2).

741-700 cm. The dominant species are Lithoglyphus naticoides, Valvata naticina and Viviparus sp. and sporadically occurs Unio sp.

For the latter two sequences of this logging is possible that area functioned firstly as a floodplain in the proximity of a stream, then later he works as a channel with low or moderate flow that drains a larger area. The following is a sequence in which the mollusks occur sporadically.
700-400 cm. Mollusks are poorly represented by a single individual of Lithoglypus naticoides and two of Viviparus sp. 

400-328 cm. Only Viviparus sp. and Lithoglypus naticoides with few examples (8 and 4).

277-328 cm. Not registered mollusks.

Between 277-240 cm occur sporadically Unio sp., Dreissena sp. and Lithoglypus naticoides. For this level, the zone seems to be at the beginning of a lake area permanently connected to the river.

Between 240-161 cm are present more species. Of these, Lithoglypus naticoides, Dreissena sp. and Viviparus sp. are dominant, followed by Unio sp and Esperiana esperi. The taxonomic spectrum is characteristic for an area of lakes fed frequently by the river.

Between 161-80 cm, Dreissena sp., Viviparus sp. and Valvata naticina are the main species present. They should characterize an area of lake / pond fed by the river sporadically.

To the surface, between 80-0 cm depth is observed a reduced presence of mollusks.
Coring C18

For this logging, only for the first meter from the top it was recorded the presence of mollusks. Specifically, only Viviparus sp. and Valvata piscinalis, which are species characteristic for an area of swamp. 

Conclusions

Based on data provided by mollusks, we can observe a general trend similar for the areas explored by corings C13, C14 and C16.

Depending on the depth of the core, from 10 or 8 m to about 4 m, those areas contain mollusks that can be found predominantly in rivers (channels) and less in lakes / ponds. There are about two intervals where they have higher frequencies (6-7 or 9-10 meters, depending on logging, and 4-5-6 m) between which there are periods without mollusks. In all three cores, the density of mollusks grows from the depth of 4 m, with a maximum density in the range of 3-2 m. The species encountered are both characteristic for stagnant and flowing waters and correspond to an area of floodplain with permanent waters as lakes / ponds fed by the river. All these areas are evolving into areas that are filled with sediments, rich in aquatic vegetation and show that had a stable long-term development.

For C12 and C18 corings, only for the first meter there is a constant presence of mollusks. They are generally species that prefer stagnant waters (lakes / flooding areas). In coring C12, between 3-2 m and 6-5 m, occur sporadically remains of mollusks, which confirm the relation with other cores (C13, C14 and C16) and the functioning in the parameters of a wetland area for those periods.
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